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NOTICE

® This manual assumes that the reader has a fundamental knowledge of the principles of
electricity, process control, computer technology and communications.

® The figures, diagrams and numeric values used in this manual are only for explanation
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The information in this manual is subject to change without prior notice.

® No portion of this document may be reprinted, modified, copied, transmitted, digitized,
stored, processed or retrieved through any mechanical, electronic, optical or other means
without prior written approval from RKC.

® Modbus is a registered trademark of Schneider Electric.
® Company names and product names used in this manual are the trademarks or registered
trademarks of the respective companies.
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Symbols

B Screens used in this manual

It should be noted that this manual describes various screens of GZ400/900 according to the
following rules.

® GZ400/900 are available in two types: single input type and dual input type.
The dual input type is further categorized into two types: Dual PV type and PV + Remote
setting type.
For a dual input model, the same parameter may exist in both Input 1 and Input 2. “1.” or
“2.” is added to the top of the parameters for identification. “1.” is not added to the top of
the parameters list for the single input type.

[Display example of the dual input type]
Input 1_Set value (SV) Input 2_Set value (SV)

| _ )/ 7 Cs
5 c 5

[Display example of a single input type]
Set value (SV)

This manual uses the dual inputs for explanation. For other types such as a single input
type, ignore the first character “1.” at the top of the parameter.

[Notation in this manual]

Input 1_Set value (SV) Input 2_Set value (SV)
This part is not —== Parameter shown — —
displayed on 4+ | \’ C 1/ on|y on the dual _' L 1/
the single input L input type L. v
type.

@ In the explanation of the operating navigation “2. SELECTING PARAMETERS (P. 2-1),” such
display frames as shown below are used to show the difference.

[ 1]
r 1

Parameters always displayed

Parameters that are displayed if the display requirements are satisfied.

IMRO3D05-E2 i-1



B Character Symbols

11-segment character

0 1 2 3 4 5 6 7 8 9 Minus | Period
I | — ] -
gl 2/ Jd(4|5|&6["|EB|S
A B (b) C c D (d) E F G H I J K
I — I~ ] | 1/
E’ ('3 L [y lj E }- N} H I L (A
L N n O (o) P Q R S T t U
! M Y N — I~ N
LIMIN| Al PILIR|S|T |E|U
u v w X Y Z |Degree| ~ | Prime |, * 1 -
|V WYl zjel x|
7-segment character
0 1 2 3 4 5 6 7 8 9 Minus | Period
] | (] ] -
gl 239567 8]S
A B (b) C c D (d) E F G H I J K
I~ _ I~ I |
Al |l |lc|d|EIFILIH|! | J|Y
L M N (n) | O (o) P Q R S T t U u
| - r 11
L (] (] (] ID q (. 5 I !': (] (]
Vv w X Y Z |Degree| | Prime |, *
- Z |
S I i S = L Y
B Abbreviation symbols
These abbreviations are used in this manual:
Abbreviation N Abbreviation N
symbols ame symbols ame
PV Measured value TC (input) Thermocouple (input)
SV Set value RTD (input) | Resistance temperature detector (input)
MV Manipulated output value V (input) Voltage (input)
AT Autotuning | (input) Current (input)
ST Startup tuning HBA (1, 2) Heater break alarm (1, 2)
OUT (1to 3) | Output (1to 3) CT(1,2) Current transformer (1, 2)
DI (1to 6) Digital input (1 to 6) LBA Control loop break alarm
DO (1to4) [ Digital output (1 to 4) LBD LBA deadband
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Document Configuration

There are seven manuals pertaining to this product. Please be sure to read all manuals
specific to your application requirements.

The following manuals can be downloaded from the official RKC website:
https://www.rkcinst.co.jp/english/download-center/

Manual Manual Number Remarks

GZ400/GZ900 Installation Manual IMRO3DO01-EO | This manual is enclosed with instrument.
This manual explains the mounting and wiring.

GZ400/GZ900 Quick Operation Manual IMR0O3D02-EO | This manual is enclosed with instrument.
This manual explains the basic key operation,
mode menu, and data setting.

GZ400/GZ900 Parameter List IMRO3DO03-EO | This manual is enclosed with instrument.
This list is a compilation of the parameter data of
each mode.
GZ400/GZ900 Instruction Manual IMR03D04-EO | This manual describes installation, wiring,
[Part 1: Hardware] troubleshooting and product specification.
GZ400/GZ900 Instruction Manual IMR03D05-E2 | This manual you are reading now.
[Part 2: Parameters/Functions] [Parameters]

This manual describes how to switch the
operation modes and parameters, the range of
parameters, and initialization/automatic
conversion associated with the change of
settings.

[Functions]
This manual describes how to set up and each
function.

GZ400/GZ900 Instruction Manual IMR0O3DO07-EO | This manual explains RKC communication
[Host Communication] protocol (ANSI X3.28-1976) and Modbus relating
to communication parameters setting.

GZ400/GZ900 Instruction Manual IMRO3DO08-EO | This manual describes how to set up the
[PLC Communication] instrument for communication with a
programmable controller (PLC).

L] Read this manual carefully before operating the instrument. Please place the manual
in a convenient location for easy reference.
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4. PARAMETERS THAT ARE INITIALIZED/MODIFIED

WHEN SETTING IS CHANGED ...,

Chapter 4 describes the parameters that are initialized/modified when setting is changed.

4 1 Parameters to Be INitialized........ccooeeeeeiieeeee e,

4.1.1 When Select function for input 2 (ZF/) is changed

[Engineering mode: Function block NO. 58] ...

4.1.2 When Input 1_Input type (/. | NP) and Input 1_Display unit ( {LUN! )

are changed [Engineering mode: Function block No. 21]............ccc.ooee.

4.1.3 When Input 1_Decimal point position ( /PLdFP) is changed

[Engineering mode: Function block NO. 217 ..........uiiiiiiiiiiiiiiee

4.1.4 When Input 2_Input type (2. | NP) and Input 2_Display unit (Z.LN! )

are changed [Engineering mode: Function block No. 22].........................
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[Engineering mode: Function block NO. 217 ..........uviiiiiiiiiiiiieee
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[Engineering mode: Function block No. 30] ...
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[Engineering mode: Function block NO. 32].........cccooiiiiiiiiiiiiiiiie

4.1.13 When Retransmission output 3 type (Aa3) is changed

[Engineering mode: Function block NO. 33]........ccviiiiiiiiiiiii

4.1.14 When Event 1 type (ES /) and Event 1 assignment (E/'A {) are changed

[Engineering mode: Function block NO. 41].......ccoviiiiiiiiiiii
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[Engineering mode: Function block NO. 22]..........oceiiiiiiiiiiiiiiiiieeeeeees

4.2.14 When Input 1_Level PID setting 1 (/LE/ 1) is changed

[Setup setting mode: Setting group No. 51]......ccoooiiiiiiiiiiiiiii,
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[Setup setting mode: Setting group No. 51]......ccoooiiiiiiiiiiiii e,
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4.2.19When Input 1_Level PID setting 6 ( /LEV &) is changed

[Setup setting mode: Setting group No. 51]......ccooeiiiiiiiiiiiiii e,
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[Setup setting mode: Setting group No. 52]........ccccoiiiiiiiiiiiiiii,

4.2.27 When Input 2_Level PID setting 7 (Z.LE/¥ ) is changed

[Setup setting mode: Setting group No. 52]........ccccoiiiiiiiiiiiiiie,
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This chapter describes event related functions, setting contents and setting procedure based
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MODE SWITCHING

This chapter describes various modes and how to switch between them.
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1. MODE SWITCHING

B Mode switching

The instrument has eight different modes for operation and setting. Modes can be switched through the key
operation of (€1) and <MODE keys.

1 Except of Monitor mode and Parameter

Model, Input type and Input range select mode
(See P. 1-3)

Automatically Automatically
When the Blind Disoiay of saen | AREA
function is activated. play
ode ]
\ 4
) -MONI
Parameter select mode - @) + {MoDE Memory area transfer mode
Only desired screens can be -No key is operated | The memory area to be used for
grouped for display. When the < for 60 seconds ! control (control area) can be switched

Blind function is valid, unnecessary Any one of the in this mode.
modes can be hidden. above (See P. 2-9)

\ (See P. 2-6)) m 1l l

1 (. )
<MODE + Monitor & SV setting mode 5]

-
<

v

In this mode, setting of SV (control

»| target value) and monitoring of PV, [¢
I?l E<D (2 seconds) SV, and MV can be conducted. <MODE (2 seconds)
- Y ~N Conduct operation in this mode. I?l d
i See P. 2-2
Parameter setting mode |\_ ( L (Operation transfer mode\

Parameters related to the control
can be set. Parameters in this
mode can be used in the memory
area function, and up to 16 areas
can be set.

\_ I (See P. 2-10)) \_
D
5] el

In this mode, switching between
RUN/STOP, Auto/Manual, and
Remote/Local can be done as
well as conducting AT and ST.
(See P. 2-7)
J/

<
«

A 4

. ) Setting lock mode
Setup setting mode IS
D) <MODE Set data lock can be set to prevent
Control related parameters not + (4 seconds*) accidental key operations
available in Memory area can be [ »| Parameter select mode can be set
set up here. (See P. 2-13) up to group desired screens for
ee P. 2- ;
') @ED+<MODE \dlsplay. (See P. 2-8))

(2 seconds)
A
4 N
@) + <mopE Engineering mode <D + wmopE

(2 seconds) - - (2 seconds)
The instrument can be configured |«

to the user's requirements (input,

«

a

A 4

v

* To switch to the Setting lock mode:

output, control mode, etc). Press the SET key until Parameter setting mode
is displayed. Keep pressing without releasing
\_ (See P. 2'165 your finger from the key to enter the Setting lock

mode. Parameter mode is not displayed if the
operation is attempted in the reverse order.

- Legend X: Press X key once X+Y: Press X and Y key simultaneously
; X (n times): Press X key n times i
i X (n seconds): Press and hold X key for n seconds or more :

: X+Y (n seconds): Press and hold X and Y keys simultaneously for n seconds ;
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1. MODE SWITCHING

B Model, Input type, Unit and Input range

Immediately after the instrument is powered, the input type, the unit symbol and the input range will be

displayed.

Example: Thermocouple input (type K) and —200 to +1372 °C

Table 1 Input type symbol

Model
GZ400 or GZ900

Automatically (in 1 second)

Input 1_Input symbol

IV

A
i o

Unit of input 1:
Temperature input: °C or °F
Voltage/Current input: No display

l Automatically (in 1 second) *

Input type for input 1 (See Table 1)

/ _' ,',—' l——Input 1_Input range high

I «—— Input 1_Input range low

I I~ | Unitforinput 2 and Input type for input 2

(See Input 1 for the displayed contents.)

Automatically (in 1 second)

Input 2_Input range high and
Input 2_Input range low

Automatically (in 1 second)

Monitor & SV setting mode |

)

Uy

\ 4

]
(]

* Displayed for 2 seconds (Single input type)

IMRO3DO05-E2

Symbol

Input type

Thermocouple K

Thermocouple J

Thermocouple T

Thermocouple S

Thermocouple R

Thermocouple E

Thermocouple B

Thermocouple N

Jr B T o T B o

Thermocouple PLII
- Thermocouple
U W5Re/W26Re
U Thermocouple U
,'_ Thermocouple L

-+

Thermocouple PR40-20

I RTD Pt100
JP RTD JPt100
,'3’ Voltage
,’ Current

Input 1_Measured value (PV)/
Input 1_Set value (SV)
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IMRO3DO05-E2

SELECTING
PARAMETERS

This chapter describes various parameter types and how to switch between them.

2.1 Monitor & SV Setting Mode [A]......coovmmiiiieeeeeeeeceee e, 2-2
2.2 Parameter Select Mode [B] ......ccuvuiieiiiiiieieeieieeeeeeee e 2-6
2.3 Operation Transfer Mode [Cl.......cooviiiiiiiiiiiieeece e 2-7
2.4 Setting LOCK Mode [D]....couuvuiieieeieeeeece e 2-8
2.5 Memory Area Transfer Mode [E].........ceeiiiiiiiiiiiicccieeeeeeeeeee, 2-9
2-6 Parameter Setting Mode [F].......coooviiiiiiiiiiicee e, 2-10
2.7 Setup Setting Mode [G].....uuuoieeieieeieceeeee e 2-13
2.8 Engineering Mode [H] ...oovvveiieiiieieeeec e 2-16
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2. SELECTING PARAMETERS [Monitor & SV setting mode]

2.1 Monitor & SV Setting Mode [A]

When the Monitor and SV setting mode is entered, there are 4 (four) display contents depending on the
control. Each display also differs between the Auto mode and the Manual mode.

¢ 1-loop control (including Remote setting input/Input circuit error alarm)

e 2-loop control

« Control with PV select

 Differential temperature control

H 1-loop control (including Remote setting input/Input circuit error alarm)

p===Auto mode Manual mode
Input 1_Measured value (PV)/
Input 1_Measured value (PV)/ Input 1_ f Input 1_
Input 1_Set value (SV) S::rT Set value (SV) setting :2?3; 1&“{,'?”“' manipulated output Set value (SV) setting
PV I A, ™ I PV mIr
[N]N) ! [N]N) [N N] SET
dl P
O . 0001 1050
If no key is operated - 2N
: for 2 seconds* SET Flashing : Adjustable SET Flashing
H /:\ [
v v
Input 1_Measured value (PV)/
Input 2_Measured value (PV) Interlock release
00| ser rseT I /LR |
nr A
(W[N] SET
v
Remote setting
input value monitor
SET, R.SET**
VR
v
Input 1_Manipulated output
value monitor [heat-side]
-’I M;’// SET, R.SET v \ 4
— Screen when the Monitor & SV setting mode is entered
: Seesusssnsunnnnnn P |« Input 1_Measured value (PV)/Input 1_Set value (SV)
v : e Input 1_Measured value (PV)/Input 1_Manual manipulated output value (MV)
Input 1_Manipulated output .

value monitor [cool-side]
Y SET, R.SET**
ver——& » : Press MONI or <MODE key

<]
m

* Valid only when "Direct registration" is set in "Data registration" in Fn11 in

Current transformer 1 the Engineering mode.

(CT1) input value monitor
—r 7]SET, RSET*
[

4.|

Current transformer 2
(CT2) input value monitor H . . .
———SET,RSET™ : L] The display can be switched in the reverse order when the
L R.SET key is pressed.

: (except the case with ** mark.)

!

Comprehensive H . . . .
event state : [L] Remote setting input and Input circuit error alarm are
SET, R.SET™ : available on the dual input type.

v
Memory area soak
time monitor

SET, R.SET**
AP
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2. SELECTING PARAMETERS [Monitor & SV setting mode]

M 2-loop control

Manual mode

Auto mode
' ) )
Input 1_Measured value (PV)/
Input 1_Measured value (PV)/ g Input 1_ Input 1_Manual manipulated output Inputi_
Input 1_Set value (SV) or Set value (SV) setting value (MV) Set value (SV) setting
PV nn AJ*, " PV mn | !
(W] (NN SET l. EII/
r < :ru_:,n > nnrn
[] . nJaud [N NN
If no key is operated -
. for 2 seconds* B Adjustable SET Flashing
v Input 2_Measured value (PV)/ 2
Input 2_Measured value (PV)/ gET** Input 2_ Input 2_Manual manipulated output Input 2_
Input 2_Set value (SV) or Set value (SV) setting value (MV)
PV2 i [AJ*, PV2 T
i > LiLs SET*
n |« - Sn
. AN}
H If no key is operated -
for 2 seconds* H Adjustable SET Flashing
. : . H J
: A g
- : >
54. ............................................................................. -
v
Input 1_Measured value (PV)/ v
Input 2_Measured value (PV) Interlock release
00| seT, RseT I LR
nr
(W[N] A SET
v
Input 1_Manipulated output
value monitor [heat-side]
| Ml’// SET, R.SET** v v

Input 1_Manipulated output
value monitor [cool-side]

Input 2_Manipulated
output value monitor

Current transformer 1
(CT1) input value monitor

Current transformer 2
(CT2) input value monitor

Memory area soak

< g S TEORE
rny < n

L
\4

" s |SET, RSET*
. v

SET, R.SET**

E 'M‘I//

r o |SET. RSET™

[

- o |SET. RSET™

[N
v
Comprehensive
event state

E‘,/,EN’,— SET, R.SET**

v
time monitor

~ | SET. R.SET*™

AP

IMRO3DO05-E2

Screen when the Monitor & SV setting mode is entered

gRnnmmmnmmnamanmensy > . Input 1_Measured value (PV)/Input 1_Set value (SV)
e Input 1_Measured value (PV)/Input 1_Manual manipulated output value (MV)

p : Press MONI or <MODE key

* Valid only when "Direct registration” is set in "Data registration™ in Fn11 in
the Engineering mode.

[[1Y The display can be switched in the reverse order when the
R.SET key is pressed.
(except the case with ** mark.)

2-3



2. SELECTING PARAMETERS [Monitor & SV setting mode]

Hl Control with PV select

Auto mode

Manual mode

PV select Measured value (PV)/ SET

PV select Measured value (PV)/
Input 1_Manual manipulated output Input 1_

Input 1_Set value (SV) or Set value (SV) setting value (MV) Set value (SV) setting
PV1 mr A PV nf SET
(N[N > [N
N [« ncn
. Y i no key is operated '_U 5"" X
for 2 seconds* SET Flashing Adjustable SET Flashing
5 A >
V‘
Input 1_Measured value (PV)/ v

Input 2_Measured value (PV)

nn -
00 | seT, RsET

Interlock release

mnr
(N[N

»
>

v
Input 1_Manipulated output
value monitor [heat-side]

" s |SET, RSET*
I [N14

v
Input 1_Manipulated output
value monitor [cool-side]

I Ml SET, R.SET**

E LEXTE :
X
n

Current transformer 1
(CT1) input value monitor
ok
o) SET, R.SET
Ll

Current transformer 2
(CT2) input value monitor

r SET, R.SET**
i

<
ny

Comprehensive
event state

EI,//EI'\\”- SET, R.SET**

v
Memory area soak
time monitor

AP

SET, RSET**

SET

Screen when the Monitor & SV setting mode is entered

""""""" e PV select_Measured value (PV)/Input 1_Set value (SV)

o PV select_Measured value (PV)/Input 1_Manual manipulated output value (MV)

------ P : Press MONI or <MODE key

* Valid only when "Direct registration” is set in "Data registration™ in Fn11 in
the Engineering mode.

L] The display can be switched in the reverse order when the
R.SET key is pressed.
(except the case with ** mark.)
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2. SELECTING PARAMETERS [Monitor & SV setting mode]

Bl Differential temperature control

Auto mode ~ Manual mode ~
Measured value (PV) of Measured value (PV) of differential
differential temperature input/ . . temperature input/ . X
Set value (SV) of differential SET  Setvalue (SV) of differential Input 1_Manual manipulated output Set value (SV) of differential
temperature input or temperature input setting value (MV) temperature input setting
A\ * N *
PV _ Ep , V] PVl _ E SET R C/Sl"/
n |« nsn g 2Tnlalaln]
U 11f no key is operated e UL
: for 2 seconds” Flashing Adjustable SET Flashing
v Input 1_Measured value (PV)/
Input 1_Measured value (PV)/  gET** Input 1_ Input 1_Manual manipulated output Input 1_
Input 1_Set value (SV) or Set value (SV) setting value (MV) Set value (SV) setting
2% i Ny i PV1 ala] SET* | 1/
[N] ) P> [N] ) [N A v
r < nnmnmnr mncn nnmnnr
L' | If no key is operated| __HL/ULIL [[HpmH] UL,
: for 2 seconds® SET Flashing V Adjustable SET Flashing
v Input 2_Measured value (PV)/
Input 2_Measured value (PV)/  gET** Input 2_ Input 2_Manual manipulated output Input2_
Input 2_Set value (SV) or Set value (SV) setting value (MV) Set value (SV) setting
PV2 IaTn] AJ*, ]* PV2 I SET*
(W] (W[N]
r < - n
U | If no key is operated 50
: for 2 seconds* H ' .
H . Adjustable Flashin
. : \_ : i SET 9 )
: A\ q
5 ;
v
Input 1_Measured value (PV)/ v

Input 2_Measured value (PV)

Interlock release

mr sk
Uiy | SET, RSET 'I l’_ .1_7
nr A
Uy SET
\4
Input 1_Manipulated output
value monitor [heat-side]
’,. ,,\,',,,/, SET, R.SET v v
: Screen when the Monitor & SV setting mode is entered
| 22 » | « Measured value (PV) of differential temperature input/Set value (SV) of

Input 1_Manipulated output

value monitor [cool-side]
1 My
[~

=1
°
=3
Y
54
2.
S
=
Q
o}
o

output value monitor

c

Mi s
L4

Current transformer 1
(CT1) input value monitor

rr
[

4'

Current transformer 2
(CT2) input value monitor

rr
]

<
ny

Comprehensive
event state

E‘L/ENIF SET, R.SET**

v
Memory area soak
time monitor

IMRO3DO05-E2

SET, R.SET**
SET, R.SET**
SET, R.SET**

SET, R.SET*

SET, RSET**
AP

differential temperature input
o Measured value (PV) of differential temperature input/Input 1_Manual
manipulated output value (MV)

------ » : Press MONI or <MODE key

* Valid only when "Direct registration” is set in "Data registration™ in Fn11 in
the Engineering mode.

LI The display can be switched in the reverse order when the

R.SET key is pressed.
(except the case with ** mark.)
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2. SELECTING PARAMETERS [Parameter select mode]

2-6

2.2 Parameter Select Mode [B]

Displays the screens registered in Parameter select setting.

( Monitor & SV setting mode )

<MODE+

Screen set in Parameter
select setting 1

* <
- * Parameter symbol is displayed inside this box.
SET

SET

Screen set in Parameter
select setting 16

[~ ]

SET

[L] e The display can be switched in the reverse order when the R.SET key is pressed.
e While the Blind function is valid, only Parameter select setting screen, Set data lock mode, and

PV/SV monitor * screens are displayed. The instrument starts from the Parameter select mode
after powered on.

* The PV/SV monitor includes SV setting mode and Manual manipulated output value setting.

(A Pressing the MONI key somewhere in the Parameter select mode will bring you back to the top
screen of the Parameter select mode.
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2. SELECTING PARAMETERS [Operation transfer mode]

2.3 Operation Transfer Mode [C]

( Monitor & SV setting mode )

<MODE (2 seconds)

RUN/STOP transfer
R/5
SET or <MODE

Input 1_
Autotuning (AT)

L ACU

SET or <MODE

Input 2_
Autotuning (AT)

c AU

SET or <MODE

-«

Input 1_
Startup tuning (ST)

[} [y
I

!

SET or <MODE

Input 2_
Startup tuning (ST)

c 57U

SET or <MODE

Input 1_
Auto/Manual transfer

SET or <MODE

Input 2_
Auto/Manual transfer

c A/M

SET or <MODE

I

Remote/Local transfer

/L

l SET or <MODE

Control area
Local/External transfer

L/E

SET or <MODE

( Return to RUN/STOP transfer )

[L]  The display can be switched in the reverse order when the R.SET key is pressed.
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2. SELECTING PARAMETERS [Setting lock mode]

2.4 Setting Lock Mode [D]

* When the SET key is pressed and held for a certain period of time, the Parameter
setting mode will be displayed once. If the SET key is kept pressing without releasing
the finger from the key, the Setting lock mode is entered.

( Monitor & SV setting mode )

SET

(4 seconds) *

l

Parameter select

l

Parameter select

Set data unlock/lock transfer setting 5 setting 15
1N [
P5LO5 P5L 15
SET SET SET
Parameter select Parameter select
Set lock level setting 6 setting 16
[y 1N [}
PSLOR PSL 1B
SET SET SET
Parameter select
Area lock setting 7 Return to
11/ Il
F’PEL I PSL e Set data unlock/lock
transfer
SET SET

Select Blind function

Parameter select
setting 8

PSLO8
SET

Parameter select

Fix parameter setting setting 9
| 1N
PRLK PSLOS
SET SET
Parameter select Parameter select

direct registration

setting 10

] [ ]
P5Ld P5L 10
SET SET
Parameter select Parameter select
setting 1 setting 11
I | ]
P SL.U I P 5(_ I
SET SET
Parameter select Parameter select
setting 2 setting 12
1N [}
P5L0C P5L i
SET SET
Parameter select Parameter select
setting 3 setting 13

0
LM
-
]
Ly

0
L
—
o0

SET SET
Parameter select Parameter select
setting 4 setting 14

1N [
P5LO P5L 14
SET SET

[L1]  The display can be switched in the reverse order when the R.SET key is pressed. (Except the

operation to enter the Set data lock)
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2. SELECTING PARAMETERS [Memory area transfer mode]

2.5 Memory Area Transfer Mode [E]

( Display of each mode )

AREA

Memory area transfer

| E’PEH|

SET

\ 4
( Monitor & SV setting mode )
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2. SELECTING PARAMETERS [Parameter setting mode]

2.6 Parameter Setting Mode [F]

C Monitor & SV setting mode )

SET (2 seconds)

Pn00 Pn40 Pn51 Pn52
Setting (SV) Event (EV) Input 1_Control (1.ConT) Input 2_Control (2.ConT)

5T Ve o , Vo

nO0 il —»| PRS »[ Pr5cC
54| EH [+ 1onl [ clonl

To

P. 2-12 (P.3-9)| sgT (P.39)| seT (P.3-10)| get (P.3-12)| get

Event 1 set value Input 1_Output limiter Input 2_

Input 1_Set value (SV)

Input 1_Proportional band

SET

Input 2_Set value (SV)

c 5

=

(EV1) [high] [heat-side]
ey [P
SET SET
Event 1 set value Input 1_Integral time

(EVT) [low] [heat-side]
] 7]
SET

SET

Set value (SV) of differential
temperature input

d5V

l SET

Event 2 set value
(EV2) [high]

:

ve

Input 1_Derivative time
[heat-side]

SET

A\ 4

Return to

Pn00 screen

<+

SET

Event 2 set value
(EV2) [low]

Ev

:

EH

| I U’l
SET

Input 1_ON/OFF action
differential gap (upper)

| :'.DHHl

S

SET

Event 3 set value
(EV3) [high]

V3

l SET

Input 1_ON/OFF action
differential gap (lower)

| II.CIHI’_l

l SET

Event 3 set value
(EV3') [low]

l SET

Input 1_Control
response parameter

VEv3]

| | RPr|

SET

Event 4 set value
(EV4) [high]

SET

Input 1_
Proactive intensity

P iPRCT]

l SET

Event 4 set value
(EV4) [low]

EvY

lSET

Input 1_Manual reset

i_MR

l SET

Return to

Pn40 screen

2-10

SET

<+—

Input 1_FF amount

[ _FF

SET

high [heat-side]
[} ]
I oL H

SET

!

Input 1_Output limiter
low [heat-side]

[} [}
I OLL
SET

Input 1_Control loop break
alarm (LBA) time

L Lb

SET

!

Input 1_LBA deadband
(LBD)

i Lbd

SET

Return to

Pn51 screen

Proportional band

=

SET

Input 2_
Integral time

=

SET

Input 2_
Derivative time

=

!

SET

Input 2_ON/OFF action
differential gap (upper)

2 oHH

SET

Input 2_ON/OFF action
differential gap (lower)

Z oHL

SET

Input 2_Control
response parameter

c RPI

SET

Input 2_
Proactive intensity

cPARLT

SET

l

Input 2_Manual reset

c. M

SET

Input 2_FF amount
2_FF

SET

:

Input 2_Output limiter
high

SET

Input 2_Output limiter
low

SET

Input 2_Control loop
break alarm (LBA) time

c LbA

SET

Input 2_LBA deadband
(LBD)

c Lbd

SET

:

\4

Return to

Pn52 screen
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2. SELECTING PARAMETERS [Parameter setting mode]

LI The display can be switched in the reverse order when the R.SET key is pressed. (Except the

operation to enter the Set data lock)

Pn71
Input 1_Input knee point
correction (1.InLr)

D

»| Pl

Pn56
Input 1_Cooling control Pn70
(1.Cool) Memory area (ArE)
Vo cE ] ERCT
(n] » (NN
ool |4 A <
(A L
To the
previous (P.3-13) g1 (P.314)| gpt
page
Input 1_Proportional band Select Trigger type for

[cool-side]

L Pc

SET

Input 1_Integral time
[cool-side]

[
SET

[} ]
. U

Input 1_Derivative time
[cool-side]

I dc

SET

Input 1_
Overlap/Deadband

SET

Input 1_Output limiter
high [cool-side]

lal He
SET

Input 1_Output limiter
low [heat-side]

|
lollc
SET

:

A4

Return to

Pn56 screen

IMRO3DO05-E2

Memory area transfer

SET

Area soak time

SET

Link area number

SET

Input 1_Setting change
rate limiter (up)

[GVRY

SET

Input 1_Setting change
rate limiter (down)

SET

Input 1_Auto/Manual
transfer selection (Area)

Input 1_Manipulated
output value (Area)

Input 2_Setting change
rate limiter (up)

Input 2_Setting change
rate limiter (down)

| 25y Rd |
SET

-

Input 2_Auto/Manual
transfer selection (Area)

/M
cH/MA
SET
Input 2_Manipulated
output value (Area)

SET

Remote/Local transfer
selection (Area)

SET

Return to

Pn70 screen

A

1
e r

(P. 3-16)1 SET

Input 1_Number of

-y

Input 1_Knee point

<

knee point correction value 4
] | 1/
| inorP | L rvY
SET

l SET

Input 1_Knee point
input value 1

[P

:

Input 1_Knee point
correction value 5

l SET

Input 1_Knee point
input value 2

L rPd

l.
SET

<
0

Input 1_Knee point
input value 3

i ~P3

.

.
0

[92)
m
—

S
°
=
N
X
=]
@
@
°
=]
2

input value 4

| P4

SET

.
o

Input 1_Knee point
input value 5

5

SET

|
.

S
0

Input 1_Knee point
correction value 1

1/

9
=

E

5 3=}
° [elhe}
c 3 c
= mEL
= ~[82
= o'x
2 223
53 w|sz| 58 @
kel cC T
8 H|fu|&s =
El N

correction value 3

Ly
SET

14
SET

A\ 4
Return to

Pn71 screen

»
»| Pn72

To the
next

page

2-11



2. SELECTING PARAMETERS [Parameter select mode]

Pn72

Input 2_Input knee point

correction (2.InLr)

Pn71 [
)l

A

GE

A 4

To the
previous
page

2-12

»
7

clalr

(P. 3-17)l SET

Input 2_Number of

M|

Input 2_Knee point

knee point correction value 4
rc-'.nam':'l Fo vy
SET SET
Input 2_Knee point Input 2_Knee point
input value 1 correction value 5
1/
e -pil | 2 ~vg]
SET SET
A\ 4
Input 2_Knee point
input value 2 Return to
Pn72 screen
c rP?2
SET
Input 2_Knee point
input value 3
c rP3
SET

Input 2_Knee point
input value 4

c A4

-
o

)
m
—

=3
°
j =
=3
(N}
Py
=)
@
]
°
e
2

input value 5

c rP5

SET

=3
o
=
=
N
Py
=)
@
]
°
e
2

correction value 1

c v

SET

Input 2_Knee point
correction value 2

c rve

SET

Input 2_Knee point
correction value 3

c rv

SET

Pn00

To
P.2-10

IMRO3DO05-E2



2. SELECTING PARAMETERS [Setup setting mode]

2.7 Setup Setting Mode [G]

)

C Monitor & SV setting mode

SET+<MODE
Sn45
Sn10 Sn21 Sn22 Sn30 Heater break alarm 1
Display (dSP) Input 1 (1.InP) Input 2 (2.InP) Output (oUT) (HbA1)
, re =1 A resp 1 A reooc ]
Cn 0 SAc | »f 522 5n30 r
d5P [« {1 AP e c AP oul [¢ HGR |
To M o+ M o= M oo To the
P.2.14 (P.318)] gt (P.3-18)| gET (P.3-18) seT (P.3-19)| sET (P-3-19) sgT next
page
Input 2_PV bias OUT1 proportional Heater break alarm 1
Display update cycle Input 1_PV bias (RS bias) cycle time (HBA1) set value
|
PvCY | L Pb [ HbA 1
SET SET SET SET SET
Input 1_ Input 2_PV digital filter OUT2 proportional Number of heater break
Return to PV digital filter (RS digital filter) cycle time alarm 1 (HBA1) delay times
Sn10 |
O screen L dF o [ 72
SET lSET SET SET
Input 2_PV ratio OUT3 proportional
Input 1_PV ratio p(RS_ratio) cycle time Return to
Sn45 screen
i PR Fo PR r r3]
SET lSET SET
Input 1_ Input 2 OUT1 minimum ON/OFF
PV low input cut-off PV low input_cut.off time of proportional cycle
| | M~
| I Pc_:_l |E’.PLE| | 1 'l
SET SET SET
\4 \ 4
OUT2 minimum ON/OFF
Return to Return to time of proportional cycle
Sn21 screen Sn22 screen
1
SET
OUT3 minimum ON/OFF
time of proportional cycle
M~
mn
SET
\ 4
Return to
Sn30 screen

IMRO3DO05-E2



2. SELECTING PARAMETERS [Setup setting mode]

[L] The display can be switched in the reverse order when the R.SET key is pressed.

Sn46 Sn51 Sn52 Sn53 Sn54
Heater break alarm 2 Input 1_Control Input 2_Control Input 1_Tuning Input 2_Tuning
- (HbA2) - (1.ConT) - (2.ConT) - (1.TUnE) (2.TUnE) -
AN pe—oc 1 A VAN 4 A AN 01 A
5n46 SEERER » 5n5c »| 557 » Sn5Y s
4—  HbARZ|* 1Canl < cLonl [ ITURE [ 2runE
To the ' ' ' - To the
previous (P.3-20)| get (P.3-20)| et (P.3-21)| ge7 (P.3-2)| gg7 (P.3-22) [ gpt next
page page

Heater break alarm 2
(HBA2) set value

)
HERZ
SET
)

Number of heater break
alarm 2 (HBA2) delay times

[ Hele

SET

Return to

Sn46 screen

2-14

manipulated output value

Input 1_Manual

Input 1_Level PID
setting 1

Input 1_Level PID
setting 2

Input 1_Level PID
setting 3

Input 1_Level PID
setting 4

Input 1_Level PID
setting 5

Input 1_Level PID
setting 6

Input 1_Level PID
setting 7

Return to
Sn51 screen

Input 2_Manual

manipulated output value

Input 1_AT bias Input 2_AT bias

ro

MM/
[RANI4

P2 Ark]

| | A

SET

Input 2_Level PID

lSET

Input 1_AT remaining

l SET

Input 2_AT remaining

setting 1 time monitor time monitor
] 17 1 nrrJ rm
fecevi] [ArrM] 2Ry
SET SET l SET
Input 2_Level PID Input 1_ Input 2_
setting 2 AT/ST status monitor ATI/ST status monitor
] 1/ I 1IN I NIY]
rEI_EV le | ) LII‘JEl l_j.l iy
SET SET l SET
Input 2_Level PID
P setting 3 Return to Return to
Sn53 screen Sn54 screen
[} 1/
cLEVd
SET

Input 2_Level PID
setting 4

[OLENY

SET

Input 2_Level PID
setting 5

[CLEVS
SET

Input 2_Level PID
setting 6

[CLEVE

SET

Input 2_Level PID
setting 7

SET

Return to

Sn52 screen
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2. SELECTING PARAMETERS [Setup setting mode]

Sn57

Proactive (PACT)

A

Sn58
2-input function (2PV)

€=

(A

Sn91
System (SYS)

= L

— PRCT
t

oS (P. 3-22)lSET

previous
page

&
<

V|
V] (P.3-22)| g7

FF amount learning

SET

Input 1_Determination
point of external
disturbance

Input 2_Determination

point of external
disturbance

SET

Return to

Sn57 screen

IMRO3DO05-E2

2PH [

PV select
transfer level

PV select
transfer time

SET

Return to

Sn58 screen

=3
°
=%
-~

o
@
QO
= =
n] i
Xz
o (=] 3
m S
—|D_g—'

Input 1_
Bottom hold monitor

=
x
o

(7]
m
—

Input 1_
Hold reset

HLdR

SET

Input 2_
Peak hold monitor

cPHLd

SET

Input 2_
Bottom hold monitor

cbHLd

SET

Input 2_
Hold reset

cHLdR
SET
v

Return to

:

Sn91 screen

To
P.2-13

N |
i—cn
™M

V]
(P.3-23)| g1



2. SELECTING PARAMETERS [Engineering mode]

2.8 Engineering Mode [H]

[@} NOTE To set up the parameters in the Engineering mode, the
control must be stopped (STOP). Parameters can be
checked while in RUN mode.

C Monitor & SV setting mode )

SET+<MODE (2 seconds)

Fn10 Fn11 Fn21 Fn22
Display (dSP) Key operation (KEY) Input 1 (1.InP) Input 2 (2.InP)
- ) , PE S5 ]
Fr 0 Frll » Frc | » Fr —
— d5P FEY AP [ c I nP
To ’ To the
P.2-22 (P. 3_24) SET (P. 3-25) SET (P. 3-26) SET (P. 3-28) SET next

4—

STOP display selection

S5PCH

SET

ALM lamp lighting
condition

Data registration

Input 1_Input type

| SEC Y|

G

SET

FUNC key assignment

SET

Input 1_Display unit

O

Input 1_Selection of
knee point function

Input 1_Slection of
correction value setting

Input 2_Input type

E [y
A
SET

Input 2_Display unit

Input 2_Selection of
knee point function

SET

Input 2_Slection of
correction value setting

| (N [ININ/ | 1/ 1/
ALL FNIY LN | 2 V5
SET SET l SET SET SET
PV flashing display FUNC key operation Input 1_ Input 1_Knee point Input 2_ Input 2_Knee point
atinput error selection Decimal point position correction limit value Decimal point position correction limit value
NI or r 171 M
d5cP LFNTYP) [ LIPCdP] 2PLdP 2riLM
SET SET SET SET SET
v
Show/Hide Input 1_ Input 1_ Input 2_ Input 2_
Input 1_SV Return to Input range high Square root extraction Input range high Square root extraction

Fn11 screen

2PLSH
SET SET SET SET SET
Show/Hide Input 1_ Input 2_
Input 2_SV Input range low Input 1_Inverting input Input range low Input 2_Inverting input

mnorci rCi
2d55V 1PLSL 2POEL r 2 1Ny |
SET SET SET SET
\4
Show/Hide Input 1_Input error Input 2_Input error
Input 1_MV determination point (high) Input data type determination point (high) Return to
Fn22 screen
| /
' L Pal
SET SET SET
Show/Hide Input 1_Input error Power supply Input 2_Input error
Input 2_MV determination point (low) frequency determination point (low)
Mi s
cdsM | PFRY |
SET SET SET
\ 4

Select hide items
in Monitor mode

dSMaN

SET

Select hide items in
Operation transfer mode

d5Mod

SET

\4

Return to

Fn10 screen

2-16

Input 1_Temperature
compensation calculation

SET

Input 1_
Burnout direction

I bo5

SET

:

Return to

Fn21 screen

Input 2_Temperature
compensation calculation

Input 2_
Burnout direction

[E. n':n:15|

SET

IMRO3DO05-E2



2. SELECTING PARAMETERS [Engineering mode]

[[L]  The display can be switched in the reverse order when the R.SET key is pressed.

Fn23
Digital input (dl)

Fn30
Output (oUT)

Fn3dl

\4

D]

ANrsrn
dl

2

To the
(P. 3-30)l SET

previous
page

DI1 function selection
] [
D’ I Sl_ I

SET

DI2 function selection
d 5.2

SET

DI3 function selection
d 5L

SET

DI4 function selection
dl 5.4

SET

o
-
[y

DI5 function selection
d 5.5

SET

DI6 function selection
d 5LE6

SET

Dl logic invert

Area switching time
(Without area set signal)

SET

Return to

Fn23 screen

IMRO3DO05-E2

”
ol [¢

(P.331)| ge7

+—

OUT1 function
selection

o5l |
SET

OUT2 function
selection

o5l

SET

!

OUTS3 function
selection

u}

(K]
—
(W]

(7]
m
—

OUT1 logic calculation
selection

.

(2]
m
—

OUT2 logic calculation
selection

u}

—
ca
ry

(7]
m
—

OUT3 logic calculation
selection

u}

—
(|
Ly

(2]
m
—

Energized/
De-energized selection

vi-
N

I

SET

El
@
2
9]
a
x
]
o
@
=X
)
35

—
(Mp]

SET

Output action
at control stop

55

SET

!

<

Universal output type
selection (OUT3)

Fn31 Fn32
Retransmission output 1 Retransmission output 2
(Ao1) (Ao2)
ry : P35 ]
Frdl Frdd | —»
Fo [+ foc
To the
(P-3-32)| sET (P-3-33)| sgT next
page

Retransmission output 1
type

[}
I

0
]
H
0
8]

Return to
Fn30 screen

SET

<+

Retransmission output 1
scale high

SET

Retransmission output 1
scale low

| ALS u'l
SET

\4

Return to

Fn31 screen

Retransmission output 2
type

SET

Retransmission output 2
scale high

AHSC

SET

Retransmission output 2
scale low

F RS
SET
\4

Return to
Fn32 screen




2. SELECTING PARAMETERS [Engineering mode]

Fn33
Retransmission output 3 Fn34 Fn41 Fn42 Fn43
(Ao3) Digital output (do) Event1 (EV1) Event 2 (EV2) Event 3 (EV3)
Ve o5 Ve oo ]
Fr3d » Fn34 »| Fr4 | »| FA4C »| FA4Hd
d d
) p— Ao3 [ do [ Eq [ (=== Eq3
To the To the
previous (P.3-33) | sgT (P.3-34) | st (P.3-35) | sgT (P.3-36) | sET (P.3-36) | sgT next
page page
Retransmission output 3
type DO1 function selection Event 1 assignment Event 2 assignment Event 3 assignment
revag [ evAe] [ EvAT]
SET SET lSET lSET lSET
Retransmission output 3
scale high DO2 function selection Event 1 type Event 2 type Event 3 type
|
AHSS doSlc | E51 R | E53]
SET SET lSET lSET lSET
Retransmission output 3
scale low DO3 function selection Event 1 hold action Event 2 hold action Event 3 hold action
|
AEE] do5t 3 | EHo ! | EHod| | _EHo3|
SET SET SET SET SET
\4
Event 1 Event 2 Event 3
Return to DO4 function selection differential gap differential gap differential gap
Fn33 screen
|
daSLY | EHI] | EHZ| | EH3|
SET SET SET SET
DO1 logic calculation
selection Event 1 timer Event 2 timer Event 3 timer
Lerd  Levrel [Levr3
SET SET SET SET
v v v
poz ";%'fe;?c';”'a“"” Return to Return to Return to
Fn41 screen Fn42 screen Fn43 screen
dol L]
SET
DO3 logic calculation
selection
dol L3
SET
DO4 logic calculation
selection
| dol 5'—"
SET
\4
Return to
Fn34 screen
2-18 IMRO3DO05-E2




2. SELECTING PARAMETERS [Engineering mode]

Fn51
Fna4 Fn45 Fn46 Fn50 Input 1” Control
Event4 (EV4) CT1 (CT1) CT2 (CT2) Control (ConT) (1.ConT)
AN 0 AN A A A
Fr4Yy »[ FAY5 » FA4E » FrS50 »| FA5 | —>
n43 P P P P Fn52
EHH € e e« Conl < 1Canl
To the NV To the
previous (P.3-36)| SET (P.3-37) | sgT (P.3-37) | seT (P.3-38)| sET (P.3-39)| ST next
page page
Input 1_ Input 1_Level PID

Event 4 assignment
EvA4

SET

==

Event 4 type

ES

SET

!

Event 4 hold action

| EHgH

SET

Event 4
differential gap

ERY

SET

Event 4 timer
Evid

SET

:

\4

Return to

Fn44 screen

IMRO3DO05-E2

CT1 assignment

r rr I|
[N I

CT2 assignment

Hot/Cold start

dGE

]

l SET SET l SET
Manual manipulated
CT1 type CT2 type output value selection
Ml
Vore ] Vree| MG
l SET SET SET
CT1 ratio CT2 ratio SV tracking
0oy
Fory) iRl LRy
l SET SET l SET
CT1 CT2 Integral/Derivative time
low input cut-off low input cut-off decimal point position
r rrr | rrr ]
[y iy r I_LLle | lddPl
SET SET SET
v v
Return to Return to ST start condition

Fn45 screen

Fn46 screen

| 575

SET

Return to

Fn50 screen

Control action differential gap

SET

\4

Return to

Input 1_Output change
rate limiter (up)
[heat-side]

| ofU

SET

Fn51 screen

Input 1_ Output change
rate limiter (down)
[heat-side]

[ | oRd

SET

Input 1_Action (high)
input error

5
a

=T
m

Input 1_Action (low)
input error

Input 1_Manipulated
output value at input error

| L PSH|
SET

Input 1_ Manipulated
output value at STOP
[heat-side]

Mi s

[}
A4
SET

Input 1_Start
determination point

| | PdA

SET

Input 1_Level PID
action selection

=]

SET

:




2. SELECTING PARAMETERS [Engineering mode]

Fn57
Proactive (PACT)

Fn52 Fn56
Input 2_Control Input 1_Cooling Control
(2.ConT) (1.Cool.)
SNem=n A VrcE
= <fio*
E'. r - I <
Larn ool
Tothe P340 (P. 3-41)
previous (P-3-40) | seT oY SET
page
Input 1_Output change
Input 2_ Input 2_Level PID rate limiter (up)

Control action

a5

SET

Input 2_Output change
rate limiter (up)

[ oRU

SET

Input 2_ Output change
rate limiter (down)

c. _of

SET

!

Input 2_Action (high)
input error

cHoVE

SET

=

Input 2_Action (low)
input error

Input 2_Manipulated
output value at input error

[ PSH|

SET

Input 2_ Manipulated
output value at STOP

SET

Input 2_Start
determination point

c. PdA

SET

Input 2_Level PID
action selection

cLPl d

SET

:

2-20

differential gap

[cool-side]

r laRc |

[ LH5

SET

lSET

Input 1_ Output change
rate limiter (down)

Return to [cool-side]
Fn52 screen
IoRdc
SET

Input 1_ Manipulated
output value at STOP
[cool-side]

Undershoot
suppression factor

U5
SET

Overlap/Deadband
reference point

| dbPA |
SET
v

Return to

Fn56 screen

»| FAS A
i
PAL!
To the
(P. 3-41) SET next
page
Bottom suppression
function
| brM5P]
SET
v

Return to

Fn57 screen
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2. SELECTING PARAMETERS [Engineering mode]

2-i

58

Fn
nput function (2PV)

G

Fn60
Communication (SCI)

1

Fn62
PLC communication
(MAP)

FrGcd

Fn70

Memory area (ArE)

FRGO >

A

To the

previous (P
page

IMRO3DO05-E2

.3-41)

SET

Select function
for input 2

SET

Selection of
PV select trigger

SET

Input circuit error
alarm set value

[ !EHl
SET

\4

Return to

Fn58 screen

cPH ‘

crofe

(P.342)| ge7

Communication protocol
Y]
[N 5

SET

Device address

SET

Communication speed

Data bit configuration
b r
[}

SET

Interval time

Y
Al

SET

Communication response

monitor

MM
LINQII

SET

Return to

Fn60 screen

(P. 3-43)

nAP

SET

Register type

SET

Register start number
(High-order 4-bit)

MP5SRH
SET

Register start number
(Low-order 16-bit)

MPSRL

SET

Monitor item
register bias

MPMod

SET

Setting item
register bias

SET

Instrument link
recognition time

MO ™M

SR
SET

PLC response waiting
time

MPI Mo
SET

PLC communication
start time

MP5IM

SET

Slave register bias

MPSLE

SET

Number of recognizable
devices

A

» FAD
A-ER
(P.343) | g1

Setting change rate
limiter unit time

PrpM

Ad|

| SvRr|

\4

SET

Return to

Fn62 screen

SET

Soak time unit

| 5FdP|

A\ 4

SET

Return to

Fn70 screen

To the
next

page

2-21



2. SELECTING PARAMETERS [Engineering mode]

Fn91
System (SYS)

Fn71 Fn72
Input 1_Setting limiter Input 2_Setting limiter
(1.SVL) (2.8VL)
oy PErs
SR » FA'lC
dl dl
< I SHL ¢ c. SHL [
Tothe P343 P. 3-44
previous (P.3-43) | gET (P.3-44)| gt
page
Input 1_ Input 2_

Setting limiter high
] ]
. SL H
SET

Input 1_
Setting limiter low

SET

Return to

Fn71 screen

2-22

Setting limiter high

SET

Input 2_
Setting limiter low

SET

Return to
Fn72 screen

~ FrS |
M g e o |

To

(P.3-44)| geT P.2.16

Initialization

deF

SET

Integrated operating time

Peak hold monitor of
ambient temperature

rro
N

SET

ROM version

SET

Model code monitor

Instrument number
monitor

InInininin]
[N NN

SET

:

\4

Return to

Fn91 screen
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PARAMETER LIST
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This chapter describes displays, names and data ranges of each parameter.

3.1 How to Read the Table ...........ccccuiiiiiiiiiii
3.2 Monitor & SV Setting Mode [A].....ccooeiiriiiieeeee e
3.3 Parameter Select Mode [B] ......covieiiiiiiiiiiiiiie e
3.4 Operation Transfer Mode [C]......ccoeeeiiiiiiiiiiiieee e,
3.5 Setting Lock Mode [D]......ccovuriiiiieeieeeeeeeeie e
3.6 Memory Area Transfer Mode [E].........coouvviiiiiiiiiiiiiceeee e,
3.7 Parameter Setting Mode [F].....cooeeeiiiiiiicceeee e,

3.8 Setup Setting Mode [G]......oovvieiiiieieeeeeece e 3-18
3.9 Engineering Mode [H] .........uuiiiiiiiiiiiiiiiiiiiiiiiiieeeeee 3-24
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3. PARAMETER LIST

3.1 How to Read the Table

(1) (j) (i) (I) (1) (i)
Factory User
No. Symbol Name Data range set value set value
(1) No.: This is a screen number used to register screens displayed in the Parameter select mode.

The screen number can be registered in the Parameter select setting screen.

Parameters without the number can not be regisered in Parameter select setting screen.

If there are two items with the same number, one of them will be displayed according to the
display requirements.

(2) Symbol: 11-segment parameter symbols shown on the PV display.
(3) Name: Name of parameter
(4) Data range: Data range of parameter

(5) Factory set value: Factory set value of parameters

(6) User set value:  Stores parameter values set by the user
This may be useful when the data is initialized.

[L]  Inthe data range and the factory set value some unfamiliar expressions are used. These are used for
Control with PV select and can be rephrased as follows:
PV select input span as Input span
PV select input range high as Input range high
PV select input range low as Input range low

The setting range is as follows.

¢ PV select input range high: Input range high of Input 1 and Input 2, whichever is larger
¢ PV select input range low: Input range low of Input 1 and Input 2, whichever is smaller
¢ PV select input span: PV select input range low up to PV select input range high

[Example] When there is a relation as follows between the Input range of Input 1 and Input 2.

Input 1_ Input 1_
Input range low Input range high
Input 1_Input range |

<
< Vl

Input 2_ Input 2_
Input range low Input range high
Input 2_Input range |

|A
|‘ Vl

P PV select input span J
[ "l
PV select PV select
input range low input range high

3-2 IMRO3DO05-E2



3.2 Monitor & SV Setting Mode [A]

3.2 Monitor & SV Setting Mode [A]

Factory User
No. | Symbol Name Data range set value set value

1 — Input 1_Measured value (PV)/ PV display unit: — —
Input 1_Set value (SV) ' Input 1_Input range low — (Input 1_5 % of input span)
to Input 1_Input range high + (Input 1_5 % of input span)
[Varies with the setting of the Decimal point position.]

SV display unit
e Input 1_Set value (SV) (Auto mode: at RUN)
« STOP display
[5MaP, d5TP, PSP
* Remote setting input value (at Remote mode)
o Input 1_Manual manipulated output value (at Manual mode)

1 —_ PV select Measured value (PV)/ PV display unit: — —
Input 1_Set value (SV) ® When controlling with Input 1:

Input 1_Input range low — (Input 1_5 % of input span)

to Input 1_Input range high + (Input 1_5 % of input span)
When controlling with Input 2:

Input 2_Input range low — (Input 2_5 % of input span)

to Input 2_Input range high + (Input 2_5 % of input span)
[Varies with the setting of the Decimal point position.]

SV display unit 2:
o Input 1_Set value (SV) (Auto mode: at RUN)
o STOP display
[5MaP, d57P, E5TP

o Input 1_Manual manipulated output value (at Manual mode)

2 — Input 2_Measured value (PV)/ PV display unit: — —
Input 2_Set value (SV) * Input 2_Input range low — (Input 2_5 % of input span)
to Input 2_Input range high + (Input 2_5 % of input span)
[Varies with the setting of the Decimal point position.]

SV display unit *:
o Input 2_Set value (SV) (Auto mode: at RUN)
o STOP display
[5MaP, d57P, PSP

o Input 2_Manual manipulated output value (at Manual mode)

" Not displayed when “Control with PV select” is selected in “Select function for input 2.”
2 See the following table for the display range and the setting range of each data.

Display data Data type Data range

Input 1_Set value (SV) Monitor/Setting | Input 1_Setting limiter low to Input 1_Setting limiter high
Input 2_Set value (SV) Monitor/Setting | Input 2_Setting limiter low to Input 2_Setting limiter high
Remote setting input value Monitor Input 1_Setting limiter low to Input 1_Setting limiter high

Input 1_Manual manipulated Setting ¢ In the case of PID control:
output value Input 1_Output limiter low [heat-side] to Input 1_Output limiter high [heat-side]
¢ In the case of Heat/Cool PID control:
—Input 1_Output limiter low [cool-side] to +Input 1_Output limiter high [heat-side]

Input 2_Manual manipulated Setting Input 2_Output limiter low to Input 2_Output limiter high
output value

3 Displayed when “Control with PV select” is selected in “Select function for input 2.”
“ Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

Continued on the next page.
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3.2 Monitor & SV Setting Mode [A]

Factor User
No. Symbol Name Data range set valuye set value
3 — Measured value (PV) of differential | PV display unit: — —
temperature input/ —19999 to +99999 * or —1999 to +9999 **
Set value (SV) of differential * In case of Input data type 0 or 2
temperature input ' ** |n case of Input data type 1

[Varies with the setting of the Decimal point position.]

SV display unit:
—(Input 1_Input span) to +(Input 1_Input span)
[Varies with the setting of the Decimal point position.]

4 — Input 1_Measured value (PV)/ PV display unit: — —
Input 2_Measured value (PV) 2 Input 1_Input range low — (Input 1_5 % of input span)
to Input 1_Input range high + (Input 1_5 % of input span)
[Varies with the setting of the Decimal point position.]

SV display unit:
Input 2_Input range low — (Input 2_5 % of input span)
to Input 2_Input range high + (Input 2_5 % of input span)
[Varies with the setting of the Decimal point position.]
24 | 5‘1/ Input 1_Set value (SV) ® Input 1_Setting limiter low to Input 1_Setting limiter high 0
* | [Varies with the setting of the Decimal point position.]

25 E ‘l// Input 2_Set value (SV) 4 Input 2_Setting limiter low to Input 2_Setting limiter high 0
% | [Varies with the setting of the Decimal point position.]
26 D'Sl’// Set value (SV) of differential —(Input 1_Input span) to +(Input 1_Input span) 0
temperature input " 3 * | [Varies with the setting of the Decimal point position.]
5 V P Remote setting input value Input 1_Setting limiter low to Input 1_Setting limiter high — —
monitor [Varies with the setting of the Decimal point position.]
6 | M1/ | Input 1_Manipulated output value | -5.0 to +105.0 % _ _
I PV 1 monitor [heat-side]
7 | Ml Input 1_Manipulated output value | -5.0 to +105.0 % _ _
fo TV C ) monitor [cool-side] ©
8 E M1/ | Input 2_Manipulated output value | 5.0 to +105.0 % _ _
: PV monitor 7
9 1 | Current transformer 1 (CT1) input | 0.0 to 100.0 A _ _
LT | vaiue monitor 8
10 rr Lj Current transformer 2 (CT2) input | 0.0 to 100.0 A — _
Li value monitor ®
11 E ‘,// ’C I'\V'l’_ Comprehensive event state When an event occurs, the character of the occurring event is — —

displayed on the Set value (SV) display unit. If two or more
events occur at the same time, the relevant characters are
displayed alternately every 0.5 seconds.

EHT I Event1

EHE:  Event2

EHC 3. Event3

EHY:  Event4

HbA I Heater break alarm 1 (HBA1)

HBAZ:  Heater break alarm 2 (HBA2)

LbA I Control loop break alarm 1 (LBA1)

LbAZ:  Control loop break alarm 2 (LBA2)

! n LUP: Input 1_Input error high
! n I.dn: Input 1_Input error low
! nd.UP: Input 2_Input error high
! ncd.dn: Input 2_Input error low

% Data included in Memory area

Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2” AND “Differential temperature control” is
selected in “2-loop control/Differential temperature control.”

Displayed when “2-loop control/Differential temperature control,” “Control with PV select” or “Input circuit error alarm” is selected in “Select function for
input 2.”

Displayed in Manual mode.

Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

Displayed when “Remote setting input” is selected in “Select function for input 2.”

N

w

IS

@

o

Displayed when Input 1 is Heat/Cool PID control.

~

Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

-3

Displayed when Current transformer (CT) input is supplied.

©

Displayed when two Current transformer (CT) inputs are supplied.

Continued on the next page.
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3.3 Parameter Select Mode [B]

No.

Symbol

Name

Data range

Factory
set value

User
set value

12

ARPI

Memory area soak time monitor

0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59 seconds *
0 hours 00 minutes to 99 hours 59 minutes

0 minutes 00 seconds to 199 minutes 59 seconds

0.00 seconds to 59.99 seconds (Calculation is performed
every 50ms.)

* Displayed only when the input data type is O or 2.
[Data range of Memory area soak time monitor can be selected
on the Soak time unit.]

13

LR

Interlock release *

ofF: Interlock release
on:  Interlock state

oFF

' Displayed when Interlock function is valid.

3.3 Parameter Select Mode [B]

Up to 16 screens registered on the Parameter select setting screen (Set data lock mode) by the user can be
displayed.
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3.4 Operation Transfer Mode [C]

3.4 Operation Transfer Mode [C]

No.

Symbol

Name

Data range

Factory
set value

User
set value

15

R/5

RUN/STOP transfer

~Un:  RUN (Control start)
aP: STOP (Control stop)

16

. Ay

Input 1_Autotuning (AT) '

ofF: PID control
on:  Start Autotuning

When the Autotuning (AT) is finished, the control will
automatically return to “oFF.”

17

Input 2_Autotuning (AT) "2

ofF: PID control
on:  Start Autotuning

When the Autotuning (AT) is finished, the control will
automatically return to “oFF.”

oFF

18

Input 1_Startup tuning (ST)

ofF: ST unused
on I: Execute once *
onc: Execute always

* When the ST is finished, the control will automatically return
to “oFF.”

oFF

19

Input 2_Startup tuning (ST) 2

ofF: ST unused
on I: Execute once *
onc: Execute always

* When the ST is finished, the control will automatically return
to “ofF.”

oFF

20

| /M
I [N

Input 1_Auto/Manual transfer

UM o: Auto mode

mAn:  Manual mode

Ao

21

c. A/M

Input 2_Auto/Manual transfer -2

AU o: Auto mode
nAn:  Manual mode

Ao

22

RL

Remote/Local transfer '3

e When “Remote setting input” is selected at Select function
for Input 2 4
Lol: Local mode
rEn: Remote mode

e When “Control with PV select” is selected at Select function
for input 2 °
!'AP I Input 1

* When “2-loop control/Differential temperature control” is
selected at Select function for input 2
cLooP: 2-loop control
d! FF: Differential temperature control

23

L/E

Control area Local/External
transfer ©

Lal: Local mode
EYr: External mode

-~
o
™

! Not displayed when “Fixed” is selected in Fix parameter setting.

2 Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

3 Displayed when any of the following is selected in Select function for input 2: “Remote setting input,” “Control with PV select,” or “2-loop control/Differential
temperature control.”

4 Displayed when “Remote setting input” is selected in “Select function for input 2.”

5 Displayed when “Control with PV select” is selected in “Select function for input 2.”
When “Switching by level” is selected at “Selection of PV select trigger,” the parameter becomes display only.

6 Displayed when “Memory area transfer (without area set signal)” is selected in DI function selection.

3-6
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3.5 Setting Lock Mode [D]

3.5 Setting Lock Mode [D]

No. Symbol Name

Data range

Factory
set value

User
set value

’r ': { Set data unlock/lock transfer

ofF: Unlock state
on: Lock state

oFF

s | Set lock level

0: Unlock
1: Lock

nhrnn

mn
Juaog SV display unit

SV setting mode* + Parameter select mode
Operation transfer mode

Parameter setting mode

Setup setting mode

Engineering mode

Set Lock/Unlock at each digit.

* Set value (SV) and Interlock release

00000

Area lock

|
)
20
m
—

0: Memory area is adjustable when the setting data is locked.
1: Memory area is not adjustable when the setting data is locked.

(Memory area transfer mode is not displayed)

Select Blind function

|
o
=
a-

ofF: Blind function: OFF
on:  Blind function: ON

oFF

Fix parameter setting

0: Adjustable
1: Fixed

nhomnmnn

n
(NN NN SV display unit

Autotuning (AT)
Fixed to PID control
Auto/Manual transfer
Fixed to Auto mode
Remote/Local transfer
Fixed to Local mode
Control response parameter
Fixed to Slow
Hot/Cold start
Fixed to Hot start 2

Independently set parameters to be fixed at each digit.

00000

Parameter select direct
registration

—| PSLd

ofF: Direct registration: OFF
on: Direct registration: ON

oFF

Parameter select setting 1

— | P5LO

0 to 313 (Screen No.)
0: No registration

— 'DS | Fle Parameter select setting 2
[N}

0 to 313 (Screen No.)
0: No registration

Parameter select setting 3

— | P5LO3

0 to 313 (Screen No.)
0: No registration

Parameter select setting 4

—| P5LO

0 to 313 (Screen No.)
0: No registration

Parameter select setting 5

— | P5LOS

0 to 313 (Screen No.)
0: No registration

Parameter select setting 6

— | P5L06

0 to 313 (Screen No.)
0: No registration

Parameter select setting 7

— | PSLON

0 to 313 (Screen No.)
0: No registration

Parameter select setting 8

— | P5LOB

0 to 313 (Screen No.)
0: No registration

Parameter select setting 9

—| P5LD

0 to 313 (Screen No.)
0: No registration

Parameter select setting 10

—| PSL D

0 to 313 (Screen No.)
0: No registration

Parameter select setting 11

—| P5L

0 to 313 (Screen No.)
0: No registration

Parameter select setting 12

N E

0 to 313 (Screen No.)
0: No registration

Ly | Ny

Parameter select setting 13

—| PsL

0 to 313 (Screen No.)
0: No registration

IMRO3DO05-E2

Continued on the next page.
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3.6 Memory Area Transfer Mode [E]

Factory User
No. Symbol Name Data range set value set value
— P 5 ) u_’ Parameter select setting 14 0 to 313 (Screen No.) 0
[ . ! )
0: No registration
— ID 5 ) ;5 Parameter select setting 15 0 to 313 (Screen No.) 0
Lo ) N
0: No registration
— P 5 ) ;5 Parameter select setting 16 0 to 313 (Screen No.) 0
[ i . .
0: No registration
3.6 Memory Area Transfer Mode [E]
Factory User
No. Symbol Name Data range set value set value
14 Memory area transfer * 1to 16 1

ARER

* This parameter is display only (not settable) if “Memory area transfer (without area set signal)” is selected in DI function selection AND “External mode” is

selected in “Control area Local/External transfer.”
Not displayed when “Memory area is not adjustable when the setting data is locked” is selected in Area lock.

IMRO3DO05-E2



3.7 Parameter Setting Mode [F]

3.7 Parameter Setting Mode [F]
B Parameter group No. 00: Setting (54)

Factory User

No. Symbol Name Data range set value set value
— FI,_'U'I_"I Parameter group No. 00 This is the first parameter symbol of Parameter group No. 00. —
24 | ‘1/ Input 1_Set value (SV) Input 1_Setting limiter low to Input 1_Setting limiter high 0

I % | [Varies with the setting of the Decimal point position.]
25 L:, ‘;,/ Input 2_Set value (SV) ' Input 2_Setting limiter low to Input 2_Setting limiter high 0

: * | [Varies with the setting of the Decimal point position.]
26 D’Sl’// Set value (SV) of differential —(Input 1_Input span) to +(Input 1_Input span) 0

temperature input 2 % | [Varies with the setting of the Decimal point position.]

% Data included in Memory area

' Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

2 Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2” AND “Differential temperature control” is selected
in “2-loop control/Differential temperature control.”

B Parameter group No. 40: Event (EV)

* When assigned to Input_1 or Differential temperature input
—(Input 1_Input span) to +(Input 1_Input span)
¢ When assigned to Input 2
—(Input 2_Input span) to +(Input 2_Input span)
* When Control with PV select is selected at Select function
for input 2.
—(PV select input span) to +(PV select input span)
Input value or Set value:
* When assigned to Input 1
Input 1_Input range low to Input 1_Input range high
e When assigned to Input 2
Input 2_Input range low to Input 2_Input range high
* When assigned to Differential temperature input
—(Input 1_Input span) to +(Input 1_Input span)
* When Control with PV select is selected at Select function
for input 2.

PV select input range low to PV select input range high

[Varies with the setting of the Decimal point position.]

Factory User
No. Symbol Name Data range set value set value
— F’I‘l LN_I_' Parameter group No. 40 This is the first parameter symbol of Parameter group No. 40. —
27 1, | | Event 1 set value (EV1) 2 Deviation: For Deviation,
b Event 1 set value (EV1) [high] 23 * When assigned to Input_1 or Differential temperature input | |nput value and
—(Input 1_Input span) to +(Input 1_Input span) Set value:
o When assigned to Input 2 .
—(Input 2_Input span) to +(Input 2_Input span) TC/RTD inputs:
* When Control with PV select is selected at Select function _10
for input 2. VIl inputs:
—(PV select input span) to +(PV select input span) 5 % of input span
[Varies with the setting of the Decimal point position.] For Manipulated
Input value or Set value: output value:
* When assigned to Input 1 50.0
Input 1_Input range low to Input 1_Input range high
* When assigned to Input 2
Input 2_Input range low to Input 2_Input range high
* When assigned to Differential temperature input
—(Input 1_Input span) to +(Input 1_Input span)
« When Control with PV select is selected at Select function
for input 2.
PV select input range low to PV select input range high
[Varies with the setting of the Decimal point position.]
% | Manipulated output value:
-5.0 to +105.0 %
28 E,:// " Event 1 set value (EV1’) [low] 2° | Deviation:

TC/RTD inputs:
-10
V/l inputs:
-5 % of input span

% Data included in Memory area

' Displayed when the Event function is valid.

2 Displayed when Event 1 is valid.

3 Displayed when Event 1 type is high/low with individual setting.

Continued on the next page.
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3.7 Parameter Setting Mode [F]

Factory User
No. Symbol Name Data range set value set value
29 1% Lj Event 2 set value (EV2) ' Same as Event 1 set value (EV1)/Event 1 set value (EV1) [high]
Event 2 set value (EV2) [high] "2
*
30 E % En Event 2 set value (EV2’) [low] 2 | Same as Event 1 set value (EV1’) [low]
*
31 E’o/ :"; Event 3 set value (EV3) ® Same as Event 1 set value (EV1)/Event 1 set value (EV1) [high]
Event 3 set value (EV3) [high] %4
*
32 E 1/ 3, Event 3 set value (EV3’) [low] >* | Same as Event 1 set value (EV1’) [low]
12
*
33 EI'// ‘_,; Event 4 set value (EV4) ® Same as Event 1 set value (EV1)/Event 1 set value (EV1) [high]
Event 4 set value (EV4) [high] % ¢
*
34 E 1/ |_}' Event 4 set value (EV4’) [low] ¢ | Same as Event 1 set value (EV1’) [low]
14
*
% Data included in Memory area
' Displayed when Event 2 is valid.
2 Displayed when Event 2 type is high/low with individual setting.
3 Displayed when Event 3 is valid.
“ Displayed when Event 3 type is high/low with individual setting.
5 Displayed when Event 4 is valid.
6 Displayed when Event 4 type is high/low with individual setting.
B Parameter group No. 51: Input 1_Control ( .Lanl)
Factory User
No. Symbol Name Data range set value set value
— PFI 5 'I Parameter group No. 51 This is the first parameter symbol of Parameter group No. 51 — —
35 | ,D Input 1_Proportional band TC/RTD inputs: TC/RTD inputs:
I [heat-side] 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) 30
(When Control with PV select: 0 to PV select input span) V/l inputs:
[Varies with the setting of the Decimal point position.] 3.0
Voltage (V)/Current (l) inputs:
0.0 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 1000.0 % of PV select
« input span)
0 (0.0, 0.00): ON/OFF action
36 | | Input 1_Integral time [heat-side] ' PID control or Heat/Cool PID control: 240.00
I. ! 0 to 3600 seconds, 0.0 to 3600.0 seconds,
0.00 to 360.00 seconds or 0.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PD action
[Varies with the setting of the Integral/Derivative time decimal
* point position.]
37 | D’ Input 1_Derivative time 0 to 3600 seconds, 0.0 to 3600.0 seconds, 60.00
I. [heat-side] ! 0.00 to 360.00 seconds or 0.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PI action
[Varies with the setting of the Integral/Derivative time decimal
* point position.]

% Data included in Memory area

' Displayed when the “Input 1_Proportional band [heat-side]” in the same memory area is other than 0 (0.0).

3-10

Continued on the next page.
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3.7 Parameter Setting Mode [F]

Factory User
No. Symbol Name Data range set value set value
38 | Input 1_ON/OFF action differential | TC/RTD inputs: TC/RTD inputs:
. aoHH
. gap (upper) ' 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) 1
(When Control with PV select: 0 to PV select input span) Vil inputs:
[Varies with the setting of the Decimal point position.] 0.1
Voltage (V)/Current (l) inputs:
0.0 to 100.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 100.0 % of PV select
input span)
39 | H: Input 1_ON/OFF action differential | TC/RTD inputs: TC/RTD inputs:
. OFL | gap (ower) ! 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) 1
(When Control with PV select: 0 to PV select input span) Vil inputs:
[Varies with the setting of the Decimal point position.] 0.1
Voltage (V)/Current (l) inputs:
0.0 to 100.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 100.0 % of PV select
input span)
40 'I RP’_ Input 1_Control response 0: Slow PID control: 0
. parameter 1: Medium Heat/Cool PID
2: Fast control: 2
[When the P or PD action is selected, this setting becomes
* | invalid]
41 ,: PHL‘ 'F Input 1_Proactive intensity 23 Oto4 2
* 0: No function
42 '1 MP Input 1_Manual reset 2 -100.0 to +100.0 % 0.0
: *
43 '1 F F Input 1_FF amount '-35 —-100.0 to +100.0 % 0.0
: *
44 | | H Input 1_Output limiter high Input 1_Output limiter low [heat-side] to 105.0 % 105.0
. OLIT | heat-side]
*
45 'I o L l,_ Input 1_Output limiter low —5.0 % to Input 1_Output limiter high [heat-side] -5.0
: [heat-side]
*
46 [ b'q Input 1_Control loop break alarm | 0 to 7200 seconds LBA function is
Lo L (LBA) time 0: No function spaecified: 480
LBA function is not
* specified: 0
47 'I | I'IIU' Input 1_LBA deadband (LBD) 0 to Input 1_Input span 0
- L * | (When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
% Data included in Memory area
" Displayed when the “Input 1_Proportional band [heat-side]” in any memory area is 0 (0.0, 0.00). (Common setting in memory area)
2 Displayed when the “Input 1_Proportional band [heat-side]” in the same memory area is other than 0 (0.0, 0.00).
3 Displayed when the “Input 1_Integral time [heat-side]” in the same memory area is other than 0 (0.0, 0.00, 0.000).
4 Displayed when the “Input 1_Integral time [heat-side]” in the same memory area is 0 (0.0, 0.00, 0.000).
5 Displayed when Bottom suppression function is valid.
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3.7 Parameter Setting Mode [F]

B Parameter group No. 52: Input 2_Control (Z.Lan()

Factory User
No. Symbol Name Data range set value set value
— IDI'I 5 ’:] Parameter group No. 52 This is the first parameter symbol of Parameter group No. 52 — —
48 E; ,D Input 2_Proportional band ' TC/RTD inputs: TC/RTD inputs:
: 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) 30
[Varies with the setting of the Decimal point position.] Vil inputs:
Voltage (V)/Current (l) inputs: 3.0
* 0.0 to 1000.0 % of Input 2_Input span
0 (0.0, 0.00): ON/OFF action
49 Lj )| Input 2_Integral time "2 0 to 3600 seconds, 0.0 to 3600.0 seconds, 240.00
: ! 0.00 to 360.00 seconds or 0.000 to 36.000 seconds
% [0 (0.0, 0.00, 0.000): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]
50 Lj D’ Input 2_Derivative time "2 0 to 3600 seconds, 0.0 to 3600.0 seconds, 60.00
: 0.00 to 360.00 seconds or 0.000 to 36.000 seconds
% | 0 (0.0, 0.00, 0.000):PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]
51 Ej CIHH Input 2_ON/OFF action differential | TC/RTD inputs: TC/RTD inputs:
) gap (upper) #* 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) 1
[Varies with the setting of the Decimal point position.] VIl inputs:
Voltage (V)/Current (l) inputs: 0.1
0.0 to 100.0 % of Input 2_Input span
52 l_j DHI Input 2_ON/OFF action differential | TC/RTD inputs: TC/RTD inputs:
’ L | gap (lower) 23 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) 1
[Varies with the setting of the Decimal point position.] VIl inputs:
Voltage (V)/Current (l) inputs: 0.1
0.0 to 100.0 % of Input 2_Input span
53 r~ | Input 2_Control response 0: Slow 0
E' RP' parameter 1: Medium
2: Fast
[When the P or PD action is selected, this setting becomes
% | invalid]
54 | Input 2_Proactive intensity "2 4 Oto4 2
cPRCT Pt Y
* | 0: No function
55 MP Input 2_Manual reset 25 -100.0 to +100.0 % 0.0
[N *
56 Input 2_FF amount 246 -100.0 to +100.0 %
El F F put2Z_| N o 0.0
57 ] Input 2_Output limiter high 2 Input 2_Output limiter low to 105.0 % 105.0
2. glLH |Imuz-Ountimiertigh? |input2 Oup °
58 Ej | Input 2_Output limiter low 2 -5.0 % to Input 2_Output limiter high -5.0
oL *
59 L:' | ‘,:, ‘q Input 2_Control loop break alarm | 0 to 7200 seconds LBA function is
L (LBA) time ' 0: No function spaecified: 480
LBA function is not
* specified: 0
60 L:' | l'JD' Input 2_LBA deadband (LBD) ' 0 to Input 2_Input span 0
-k % | [Varies with the setting of the Decimal point position.]

% Data included in Memory area

' Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

2 Displayed when the “Input 2_Proportional band” in the same memory area is other than 0 (0.0, 0.00).

3 Displayed when the “Input 2_Proportional band” in any memory area is 0 (0.0, 0.00). (Common setting in memory area)
4 Displayed when the “Input 2_Integral time” in the same memory area is other than 0 (0.0, 0.00, 0.000).

5 Displayed when the “Input 2_Integral time” in the same memory area is 0 (0.0, 0.00, 0.000).

6 Displayed when Bottom suppression function is valid.
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3.7 Parameter Setting Mode [F]

B Parameter group No. 56: Input 1_Cooling control ( /.Locl)

Factory User
No. Symbol Name Data range set value set value
— F’I‘l 5 !5 Parameter group No. 56 ' This is the first parameter symbol of Parameter group No. 56 —
61 | P Input 1_Proportional band TC/RTD inputs: TC/RTD inputs:
I c [cool-side] *:2 1 (0.1, 0.01) to Input 1_Input span (Unit: °C [°F]) 30
(When Control with PV select: 1 to PV select input span) V/l inputs:
[Varies with the setting of the Decimal point position.] 3.0
Voltage (V)/Current (l) inputs:
0.1 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.1 to 1000.0 % of PV select
* input span)
62 | I Input 1_Integral time [cool-side] "2 | 0 to 3600 seconds, 0.0 to 3600.0 seconds, 240.00
. 1c 0.00 to 360.00 seconds or 0.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PD action
[Varies with the setting of the Integral/Derivative time decimal
* point position.]
63 | D’ Input 1_Derivative time 0 to 3600 seconds, 0.0 to 3600.0 seconds, 60.00
I C [cool-side] *:2 0.00 to 360.00 seconds or 0.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PI action
[Varies with the setting of the Integral/Derivative time decimal
* point position.]
64 | CHD Input 1_Overlap/Deadband ' TC/RTD inputs: TC/RTD inputs:
I —(Input 1_Input span) to +(Input 1_Input span) 0
When Control with PV select: V/l inputs:
—(PV select input span) to +(PV select input span) 0.0
(Unit: °C [°F])
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
—100.0 to +100.0 % of Input 1_Input span
When Control with PV select:
—100.0 to +100.0 % of PV select input span
* Minus (-) setting results in Overlap. However, the overlapping
range is within the proportional range.
65 I‘D L HC Input 1_Output limiter high Input 1_Output limiter low [cool-side] to 105.0 % 105.0
: [cool-side] !
*
66 'I CN,_ l,_ c Input 1_Output limiter low —5.0 % to Input 1_Output limiter high [cool-side] -5.0
: = | [cool-side] '
*

% Data included in Memory area

' Displayed when the “Input 1_Control action” is Heat/Cool PID control.
2 Displayed when the “Input 1_Proportional band [heat-side]” in the same memory area is other than 0 (0.0, 0.00).
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B Parameter group No. 70: Memory area (A-ER)

Factory User
No. | Symbol Name Data range set value set value

— ‘U,_' r’;'l_"l Parameter group No. 70 This is the first parameter symbol of Parameter group No. 70 — [

67 'r P’r Select Trigger type for Memory 0to 63 0
o area transfer 0: No assignment

+1: Event 1

+2: Event2

+4: Event 3

+8: Event4
+16: Digital input 1 (DI1) Close edge
+32: Digital input 1 (DI1) Open edge

To select two or more functions, sum each value.

68 F’S 'r Area soak time 0 hours 00 minutes 00 seconds to 0:00

9 hours 59 minutes 59 seconds * (0.00 seconds)
0 hours 00 minutes to 99 hours 59 minutes
0 minutes 00 seconds to 199 minutes 59 seconds
0.00 seconds to 59.99 seconds (Calculation is performed
every 50ms.)

* | * Settable only when the Input data type is 0 or 2.

[Data range of Area soak time can be selected on the Soak
time unit.]

69 NItR Link area number 0to 16 0
n

]

L % | 0: No link

70 | 5,:// R: | | Input 1_Setting change rate limiter | 0 to Input 1_Input span 0
I (up) (When Control with PV select: 0 to PV select input span)

0: No function

% | [Varies with the setting of the Decimal point position.]

71 | 5'1/ PCI‘ Input 1_Setting change rate limiter | 0 to Input 1_Input span 0
: (down) (When Control with PV select: 0 to PV select input span)

0: No function

% | [Varies with the setting of the Decimal point position.]

72 IH /M F'y Input 1_Auto/Manual transfer 0: No transfer 0
Lrs selection (Area) 1: Auto mode (bumpless)

2: Auto mode (bump)

3: Manual mode (bumpless)

% | 4: Manual mode (bump)

73 ! Mo Input 1_Manipulated output value | PID control: PID control: -5.0
) ’ (Area) -5.0t0 +105.0 % Heat/Cool PID
Heat/Cool PID control: control: 0.0
—105.0 to +105.0 %
74 / Input 2_Setting change rate limiter | 0 to Input 2_Input span
85"/ RU (uz) » ) s 0: No frt)mctian PsP °
* | [Varies with the setting of the Decimal point position.]

*

75 1/ Input 2_Setting change rate limiter | 0 to Input 2_Input span 0
E.SV Pd (down) * 0: No function
* | [Varies with the setting of the Decimal point position.]

76 L:' ‘q / M F'y Input 2_Auto/Manual transfer 0: No transfer 0
. : selection (Area) * 1: Auto mode (bumpless)

2: Auto mode (bump)

3: Manual mode (bumpless)

% | 4: Manual mode (bump)

77 Ep :"":’/’Fl Input 2_Manipulated output value -5.0 to +105.0 % -5.0
L (Area) *

*

% Data included in Memory area

* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

Continued on the next page.
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3.7 Parameter Setting Mode [F]

R/LA

(Area) '

*

for Input 2 2

0: No transfer

1: Local mode
2: Remote mode

e When “Control with PV select” is selected at Select function
for input 2 8
0: No transfer
1: Input 1
2: Input 2

e When “2-loop control/Differential temperature control” is
selected at Select function for input 2 4
0: No transfer
1: 2-loop control
2: Differential temperature control

Factory User
No. Symbol Name Data range set value set value
78 Remote/Local transfer selection * When “Remote setting input” is selected at Select function 0

% Data included in Memory area

' Displayed when any of the following is selected in Select function for input 2: “Remote setting input,
temperature control.”

2 Displayed when “Remote setting input” is selected in “Select function for input 2.”
3 Displayed when “Control with PV select” is selected in “Select function for input 2.”

4 Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

IMRO3DO05-E2

Control with PV select,” or “2-loop control/Differential
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3.7 Parameter Setting Mode [F]

B Parameter group No. 71: Input 1_Input knee point correction ( /! nLr)

Factory User
No. Symbol Name Data range set value set value
— FI,_' r’; ll Parameter group No. 71 * This is the first parameter symbol of Parameter group No. 71 — —
79 | P Input 1_Number of knee point * Oto5 5
har . . . -
% | 0: Input knee point correction function is disabled
80 [ = Input 1_Knee point input value 1 * | Input 1_Input range low to Input 1_Input range high Input 1_
’ % | [Varies with the setting of the Decimal point position.] Input range high
81 | r 'D‘:] Input 1_Knee point input value 2 * | Same as Input 1_Knee point input value 1 Same as Input 1_
I - Knee point input
* value 1
82 | - P :‘,] Input 1_Knee point input value 3 * | Same as Input 1_Knee point input value 1 Same as Input 1_
I Knee point input
* value 1
83 | pu ID ,_{ Input 1_Knee point input value 4 * | Same as Input 1_Knee point input value 1 Same as Input 1_
I Knee point input
* value 1
84 | pu ID 5 Input 1_Knee point input value 5 * | Same as Input 1_Knee point input value 1 Same as Input 1_
I Knee point input
* value 1
85 | pu 1/ Input 1_Knee point correction Deviation setting: Deviation setting:
/ VT value 1+ —(Input 1_Knee point correction limit value) 0
to +(Input 1_Knee point correction limit value) Direct setting:
Direct setting: . Input 1_
Input 1'_Input range low to Input 1_Input range high Input range high
% | [Varies with the setting of the Decimal point position.]
86 | r 1/ ‘j Input 1_Knee point correction Same as Input 1_Knee point correction value 1 Same as Input 1_
I V'L lvalue2* Knee point
* correction value 1
87 | r 1/ :‘,] Input 1_Knee point correction Same as Input 1_Knee point correction value 1 Same as Input 1_
/ 4 value 3 * Knee point
* correction value 1
88 | - 1/ 1_{ Input 1_Knee point correction Same as Input 1_Knee point correction value 1 Same as Input 1_
/ 4 value 4 * Knee point
* correction value 1
89 | pu 1/ 5 Input 1_Knee point correction Same as Input 1_Knee point correction value 1 Same as Input 1_
/ 4 value 5 * Knee point
* correction value 1

% Data included in Memory area

* Displayed when Input knee point correction function is valid.
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B Parameter group No. 72: Input 2_Input knee point correction (J.! nLr)

Factory User
No. Symbol Name Data range set value set value
— FI,_' r’;'j Parameter group No. 72 * This is the first parameter symbol of Parameter group No. 72 — —
90 Input 2_Number of knee point * Oto5 5
CrnarP | P _ . . o
% | 0: Input knee point correction function is disabled
91 2 P! Input 2_Knee point input value 1 * | Input 2_Input range low to Input 2_Input range high Input 2_
’ % | [Varies with the setting of the Decimal point position.] Input range high

92 Ep

P2

Input 2_Knee point input value 2 *

*

Same as Input 2_Knee point input value 1

Same as Input 2_
Knee point input
value 1

93 Ep

~P3

Input 2_Knee point input value 3 *

*

Same as Input 2_Knee point input value 1

Same as Input 2_
Knee point input
value 1

94 E_’

Py

Input 2_Knee point input value 4 *

*

Same as Input 2_Knee point input value 1

Same as Input 2_
Knee point input
value 1

95 C_’

PS

Input 2_Knee point input value 5 *

Same as Input 2_Knee point input value 1

Same as Input 2_
Knee point input

* value 1
96 C_’ 1/ Input 2_Knee point correction Deviation setting: Deviation setting:
A value 1* —(Input 2_Knee point correction limit value) 0
to +(Input 2_Knee point correction limit value) Direct setting:
Direct setting: ) Input 2_
Input 2_Input range low to Input 2_Input range high Input range high
% | [Varies with the setting of the Decimal point position.]
97 Ej r 1/ ‘j Input 2_Knee point correction Same as Input 2_Knee point correction value 1 Same as Input 2_
: V'L lvalue2* Knee point
* correction value 1
98 Ej r 1/ :‘,] Input 2_Knee point correction Same as Input 2_Knee point correction value 1 Same as Input 2_
: 4 value 3 * Knee point
* correction value 1
99 El - 1/ ‘_{ Input 2_Knee point correction Same as Input 2_Knee point correction value 1 Same as Input 2_
: 4 value 4 * Knee point
* correction value 1
100 C_’ 1/ 5 Input 2_Knee point correction Same as Input 2_Knee point correction value 1 Same as Input 2_
- value 5 * Knee point
* correction value 1

% Data included in Memory area

* Displayed when Input knee point correction function is valid. Not displayed when “No function” is slected in “Select function for input 2.”

IMRO3DO05-E2
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3.8 Setup Setting Mode [G]

3.8 Setup Setting Mode [G]
m Setting group No. 10: Display (d5P)

Factory User
No. Symbol Name Data range set value set value
— S n l‘!’_l—' Setting group No. 10 This is the first parameter symbol of Setting group No. 10 — —
101 prry Display update cycle 1: 50 ms 5: 250 ms 9: 450 ms 1
- 2: 100 ms 6: 300 ms 10: 500 ms
3: 150 ms 7: 350 ms
4: 200 ms 8: 400 ms
m Setting group No. 21: Input 1 (/. ! nP)
Factory User
No. Symbol Name Data range set value set value
— S I_ll_j ll Setting group No. 21 This is the first parameter symbol of Setting group No. 21 — —
102 ’4 Pb Input 1_PV bias —(Input 1_Input span) to +(Input 1_Input span) 0
’ When Control with PV select:
—(PV select input span) to +(PV select input span)
[Varies with the setting of the Decimal point position.]
103 | D’F Input 1_PV digital filter 0.00 to 10.00 seconds 0.00
! 0.00: Filter OFF
104 ,; F’F’ Input 1_PV ratio 0.500 to 1.500 1.000
\
105 | F“ r | Input 1_PV low input cut-off * 0.00 to 25.00 % of Input 1_Input span 0.00
oL (When Control with PV select: 0.00 to 25.00 % of PV select
input span)
* Displayed when Input 1 is Voltage/Current and when Square root extraction is valid.
m Setting group No. 22: Input 2 (2. | AP)
Factory User
No. Symbol Name Data range set value set value
— 5"11_:'8 Setting group No. 22 ° This is the first parameter symbol of Setting group No. 22 — —
106 E_’ Pb Input 2_PV bias ' —(Input 2_Input span) to +(Input 2_Input span) 0
' (RS bias) 2 [Varies with the setting of the Decimal point position.]
107 Ep CJ’F Input 2_PV digital filter ! 0.00 to 10.00 seconds 0.00
’ (RS digital filter) 3 0.00: Filter OFF
108 Input 2_PV ratio ' Input 2_PV ratio 1.000
Lj' PR (RS ratio) 4 0.500 to 1.500
RS ratio
0.001 to 9.999
109 E] IDI'_ 'r Input 2_PV low input cut-off 0.00 to 25.00 % of Input 2_Input span 0.00

' Displayed with dual inputs. Not displayed when “No function” is slected in “Select function for input 2.”

2

3

4

5

in “Select function for input 2.”

3-18

Displayed as “RS bias” if “Remote setting input” is selected in Select function for input 2.
Displayed as “RS digital filter” if “Remote setting input” is selected in Select function for input 2.
Displayed as “RS ratio” if “Remote setting input” is selected in Select function for input 2.

Displayed when Input 2 is Voltage/Current and when Square root extraction is valid. Not displayed when “No function” or “Remote setting input” is slected
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3.8 Setup Setting Mode [G]

m Setting group No. 30: Output (oli)

Factory User
No. Symbol Name Data range set value set value
— S n 3'1_“' Setting group No. 30 ' This is the first parameter symbol of Setting group No. 30 — —
110 ,r ,: OUT1 proportional cycle time 2 0.1 to 100.0 seconds Relay contact
output: 20.0
Voltage pulse
output,
Transistor output:
Note1
111 ,r Lj OUT2 proportional cycle time 0.1 to 100.0 seconds Relay contact
output: 20.0
Voltage pulse
output,
Transistor output:
Note2
112 ,r 3 OUT3 proportional cycle time 4 0.1 to 100.0 seconds Voltage pulse
output: Note3
113 M~ 1 | OUT1 minimum ON/OFF time of |0 to 1000 ms 0
L proportional cycle 2
114 M ‘j OUT2 minimum ON/OFF time of 0 to 1000 ms 0
UL proportional cycle ®
115 M :"; OUT3 minimum ON/OFF time of | 0 to 1000 ms 0
H proportional cycle 4

Note1: In case OUT1 function selection is “Input 1_Control output [cool-side]” AND Inpu1_Control action is “Heat/Cool PID control [air cooling] or [water cooling]”: 20.0,
Other casees: 2.0
Note2: In case OUT2 function selection is “Input 1_Control output [cool-side]” AND Inpu1_Control action is “Heat/Cool PID control [air cooling] or [water cooling]”: 20.0,
Other casees: 2.0
Note3: In case OUT3 function selection is “Input 1_Control output [cool-side]” AND Inpu1_Control action is “Heat/Cool PID control [air cooling] or [water cooling]”: 20.0,
Other casees: 2.0

' Displayed when any one of OUT1 to OUT3 is Relay contact output, Voltage pulse output or Transistor output.
2 Displayed when OUT1 is Relay contact output, Voltage pulse output or Transistor output.

3 Displayed when OUT2 is Relay contact output, Voltage pulse output or Transistor output.

4 Displayed when OUT3 is supplied and “Universal output type selection” is “Voltage pulse output.”

m Setting group No. 45: Heater break alarm 1 (HbA /)

Factory User
No. Symbol Name Data range set value set value
— 5 n ,_{ 5 Setting group No. 45 This is the first parameter symbol of Setting group No. 45 — —
116 Hb ,q | | Heater break alarm 1 (HBA1) set | 0.0 to 100.0 A 0.0
! | value 12 0.0: HBA function OFF
117 HI'J ~ 1 | Number of heater break alarm 1 0 to 255 times 5
L T 1 (HBA1) delay times !

' Displayed when Current transformer (CT) input is supplied. Not displayed in the following cases.

+ CT1 assignment is “None.”

+ The output type of CT1 assignment is Current output or Continuous voltage output.
2 Current transformer 1 (CT1) input is displayed on the MV display.
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m Setting group No. 46: Heater break alarm 2 (HbA?2)

Factory User
No. Symbol Name Data range set value set value
— S n ,_”5 Setting group No. 46 This is the first parameter symbol of Setting group No. 46 — —
118 Hb ,qu Heater break alarm 2 (HBA2) set | 0.0 to 100.0 A 0.0
value -2 0.0: HBA function OFF
119 Hl‘j r Lj Number of heater break alarm 2 0 to 255 times 5
L L 1 (HBA2) delay times !
' Displayed when two Current transformer (CT) inputs are supplied. Not displayed in the following cases.
+ CT2 assignment is “None.”
+ The output type of CT2 assignment is Current output or Continuous voltage output.
2 Current transformer 2 (CT2) input is displayed on the MV display.
m Setting group No. 51: Input 1_Control ( /.Lonl)
Factory User
No. Symbol Name Data range set value set value
— 5 n 5 Setting group No. 51 This is the first parameter symbol of Setting group No. 51 — —
120 ‘I iNl' Ml’// Input 1_Manual manipulated PID control: PID control: -5.0
: : output value Input 1_Output limiter low [heat-side] Heat/Cool PID
to Input 1_Output limiter high [heat-side] control: 0.0
Heat/Cool PID control ':
—(Input 1_Output limiter high [cool-side])
to +(Input 1_Output limiter high [heat-side])
121 I'll_ E’// ,I Input 1_Level PID setting 123 Input 1_Input range low to Input 1_Input range high Input 1_
When Control with PV select: Input range high
PV select input range low to PV select input range high Control with PV
[Varies with the setting of the Decimal point position.] §e|ect: PV sellect
input range high
122 I E / l_:' Input 1_Level PID setting 2 23 Same as Input 1_Level PID setting 1
(N
123 1 E / :"; Input 1_Level PID setting 3 23 Same as Input 1_Level PID setting 1
o
124 1 E / ,_'; Input 1_Level PID setting 4 23 Same as Input 1_Level PID setting 1
(N
125 l'_ E / 5 Input 1_Level PID setting 5 22 Same as Input 1_Level PID setting 1
126 ll_ E / 5 Input 1_Level PID setting 6 22 Same as Input 1_Level PID setting 1
127 I‘ll_ E’o/ F,: Input 1_Level PID setting 7 23 Same as Input 1_Level PID setting 1

" In case of Heat/Cool PID control, the data range has such exceptional conditions as shown below.

(1) Input 1_Output limiter high [cool-side] is < 0.0 %
e Input 1_Output limiter low [heat-side] is < 0.0 %:
e Input 1_Output limiter low [heat-side] is > 0.0 %:
(2) Input 1_Output limiter high [heat-side] is < 0.0 %
e Input 1_Output limiter low [cool-side] is < 0.0 %:
o Input 1_Output limiter low [cool-side] is > 0.0 % :
(3) Fixed at 0.0% in the following cases:

0.0 % to +(Input 1_Output limiter high [heat-side])

Input 1_Output limiter low [heat-side] to Input 1_Output limiter high [heat-side]

—(Input 1_Output limiter high [cool-side]) to 0.0 %

—(Input 1_Output limiter high [cool-side]) to —(Input 1_Output limiter low [cool-side])

Input 1_Output limiter high [cool-side] < 0.0 %, AND Input 1_Output limiter high [heat-side] < 0.0 %

2 Displayed when Input 1 is with Level-PID.

3 Input 1_Level PID settings 1 to 7 always maintain the following relation.
(Input 1_Level PID setting 1) < (Input 1_Level PID setting 2) < (Input 1_Level PID setting 3) < (Input 1_Level PID setting 4) < (Input 1_Level PID setting 5) <
(Input 1_Level PID setting 6) < (Input 1_Level PID setting 7)
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m Setting group No. 52: Input 2_Control (Z.Lonl)

Factory User
No. Symbol Name Data range set value set value
— S n 5 ’:] Setting group No. 52 This is the first parameter symbol of Setting group No. 52 — —
128 8 MM/ Input 2_Manual manipulated Input 2_Output limiter low to Input 2_Output limiter high -5.0
- P output value '
129 2LEV | Input 2_Level PID setting 122 Input 2_Input range low to Input 2_Input range high Input 2_
: [Varies with the setting of the Decimal point position.] Input range high
130 Input 2_Level PID setting 2 23 Same as Input 2_Level PID setting 1
2LEVa | v pi2- :
131 Input 2_Level PID setting 3 23 Same as Input 2_Level PID setting 1
aLEVT | 9 2 Lavel PIDsating
132 Lj 'I_ E 17 :_'; Input 2_Level PID setting 4 23 Same as Input 2_Level PID setting 1
133 Input 2_Level PID setting 5 23 Same as Input 2_Level PID setting 1
2LEVS |meuz : pi2. :
134 Input 2_Level PID setting 6 23 Same as Input 2_Level PID setting 1
2LEVE | v pi2- :
135 Input 2_Level PID setting 7 23 Same as Input 2_Level PID setting 1
2LEVT | ? put 2. Levl PIDseing

' Displayed if “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

2 Displayed when Input 2 is with Level-PID AND “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

3 Input 2_Level PID settings 1 to 7 always maintain the following relation.
(Input 2_Level PID setting 1) < (Input 2_Level PID setting 2) < (Input 2_Level PID setting 3) < (Input 2_Level PID setting 4) < (Input 2_Level PID setting 5) <
(Input 2_Level PID setting 6) < (Input 2_Level PID setting 7)

m Setting group No. 53: Input 1_Tuning ( /./UnE)

Factory User
No. Symbol Name Data range set value set value
— 5 n 5 3 Setting group No. 53 This is the first parameter symbol of Setting group No. 53 — —
136 ‘I Ell'— ‘,:, Input 1_AT bias —(Input 1_Input span) to +(Input 1_Input span) 0
: When Control with PV select:
—(PV select input span) to +(PV select input span)
[Varies with the setting of the Decimal point position.]
137 ’4 'q’r ’r !'VI' Input 1_AT remaining time monitor | 0 hours 00 minutes to 48 hours 00 minutes — —
138 [Nl :E Input 1_AT/ST status monitor 0: AT/ST complete — —
Iy 1: AT running now
2: ST running now
—1: Aborted. Setting changed.
—2: Aborted. Abnormal input.
-3: Aborted. Timeout.
—4: Aborted. Abnormal calculated values.
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m Setting group No. 54: Input 2_Tuning (2.7 UnE)

Factory User
No. Symbol Name Data range set value set value
— S n 5 ‘_{ Setting group No. 54 * This is the first parameter symbol of Setting group No. 54 — —
139 8 F”- t‘:l Input 2_AT bias * —(Input 2_Input span) to +(Input 2_Input span) 0
) [Varies with the setting of the Decimal point position.]
140 E] M | Input 2_AT remaining time 0 hours 00 minutes to 48 hours 00 minutes — —
NI ok
monitor
141 Lj [ BTN Input 2_AT/ST status monitor * 0: AT/ST complete — —
Uy 1: AT running now
2: ST running now
—1: Aborted. Setting changed.
—2: Aborted. Abnormal input.
-3: Aborted. Timeout.
—4: Aborted. Abnormal calculated values.
* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
m Setting group No. 57: Proactive (PALT)
Factory User
No. Symbol Name Data range set value set value
— 5 n 5 r‘: Setting group No. 57 This is the first parameter symbol of Setting group No. 57 — —
142 F F 5 'r FF amount learning Oto3 . 0
0: No learning
+1: Learn Input 1
+2: Learn Input 2
To select two or more functions, sum each value.
143 I‘E v E{l_l' Input 1_Determination point of —(Input 1_Input span) to +(Input 1_Input span) 1
4 .
’ external disturbance When Control with PV select:
—(PV select input span) to +(PV select input span)
[Varies with the setting of the Decimal point position.]
144 C_’E X‘ja | | Input 2_Determination point of —(Input 2_Input span) to +(Input 2_Input span) -1
: Y | external disturbance 2 [Varies with the setting of the Decimal point position.]
' Displayed when Bottom suppression function is valid.
2 Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
m Setting group No. 58: 2-input function (2P)
Factory User
No. Symbol Name Data range set value set value
— S n 5 EI’ Setting group No. 58 * This is the first parameter symbol of Setting group No. 58 — —
145 EPII/ Il_ ‘1/ PV select transfer level * Input 1_Input range low to Input 1_Input range high Input 1_
. [Varies with the setting of the Decimal point position.] Input range high
146 PV select transfer time * 0.0 to 100.0 seconds
cPyiIrM 0.0

* Displayed when “Control with PV select” is selected in “Select function for input 2.”
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m Setting group No. 91: System (545)

Factory User
No. Symbol Name Data range set value set value
— S n g ll Setting group No. 91 This is the first parameter symbol of Setting group No. 91 —
147 Input 1_Peak hold monitor Input 1_Input range low — (Input 1_5 % of input span — —
IPHL g |'mput1] put 1_Input range low — (Input 1_5 % of input span)

to Input 1_Input range high + (Input 1_5 % of input span)
[Varies with the setting of the Decimal point position.]

148 :bH, D; Input 1_Bottom hold monitor Input 1_Input range low — (Input 1_5 % of input span) — _
I L to Input 1_Input range high + (Input 1_5 % of input span)
[Varies with the setting of the Decimal point position.]

149 11 Input 1_Hold reset Hol d: Hold Hold —
tHLdR ~ESET: Reset

Returns to Hold state automatically after reset.

150 E PH' D; Input 2_Peak hold monitor * Input 2_Input range low — (Input 2_5 % of input span) — —
: L to Input 2_Input range high + (Input 2_5 % of input span)
[Varies with the setting of the Decimal point position.]

151 l_j b H, D; Input 2_Bottom hold monitor * Input 2_Input range low — (Input 2_5 % of input span)
. L to Input 2_Input range high + (Input 2_5 % of input span)
[Varies with the setting of the Decimal point position.]

152 ) Input 2_Hold reset * Hol d: Hold Hold —
cHLdR ~ESET: Reset

Returns to Hold state automatically after reset.

* Displayed when any of the following is selected in Select function for input 2: “Control with PV select,” “2-loop control/Differential temperature control” or
“Input circuit error alarm.”
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3.9 Engineering Mode [H]

Parameters in the Engineering mode should be set according to the application before
setting any parameter related to operation. Once the parameters in the Engineering
mode are set correctly, no further changes need to be made to parameters for the
same application under normal conditions. If they are changed unnecessarily, it may
result in malfunction or failure of the instrument. RKC will not bear any responsibility
for malfunction or failure as a result of improper changes in the Engineering mode.

/\ WARNING

[ NOTE

Parameters in Engineering mode are settable only when the controller is in STOP mode.
However, only checking can be made even in the RUN state.

®m Function block No. 10: Display (d5P)

No. Symbol

Name

Data range

Factory
set value

User
set value

—|\Fn il

Function block No. 10

This is the first parameter symbol of Function block No. 10

9% GPCH

STOP display selection

0:
1:
2:

Stop on PV display
Stop on SV display
Stop on MV display

154 F&“LE

ALM lamp lighting condition

0 to 4095

To select two or more functions, sum each value.

0: OFF
+1: Event1
+2: Event2
+4: Event 3
+8: Event 4
+16: Heater break alarm 1 (HBA1)
+32: Heater break alarm 2 (HBA2)
+64: Control loop break alarm 1 (LBA1)
+128: Control loop break alarm 2 (LBA2)
+256: Input 1_Input error high
+512: Input 1_Input error low
+1024: Input 2_Input error high
+2048: Input 2_Input error low

255

15| 4SaP

PV flashing display at input error

: Flashing display
: Non-flashing display

1901 155/

Show/Hide Input 1_SV

: Hide Input 1_SV
: Show Input 1_SV

7 245.5/

Show/Hide Input 2_SV *

: Hide Input 2_SV
: Show Input 2_SV

98 1dS MY

Show/Hide Input 1_MV

: Hide

: Show Input 1_Manipulated output value (MV)
: Show Memory area soak time

: Show Current transformer 1 (CT1) input value
: Show Current transformer 2 (CT2) input value

1991 25 My

Show/Hide Input 2_MV *

Hide

: Show Input 2_Manipulated output value (MV)
: Show Memory area soak time

: Show Current transformer 1 (CT1) input value
: Show Current transformer 2 (CT2) input value

* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
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Factory User
No.| Symbol Name Data range set value set value

160 5 M _ n1 | Select hide items in Monitor mode | 0 to 31 0
U' Jrcy
0: Show all
+1: Remote setting input value monitor
+2: Manipulated output value (MV) monitor
+4: Current transformer (CT) input value monitor
+8: Comprehensive event state
+16: Memory area soak time

To select two or more functions, sum each value.

161 M Select hide items in Operation 0to 63 0
C’ 5" a d transfer mode 0: Show all
+1: RUN/STOP transfer
+2: Autotuning (AT)
+4: Startup tuning (ST)
+8: Auto/Manual transfer
+16: Remote/Local transfer
(PV select transfer,
2-loop control/Differential temperature control)
+32: Control area Local/External transfer

To select two or more functions, sum each value.

m Function block No. 11: Key operation (FEY)

Factory User
No.| Symbol Name Data range set value set value

— FFI l‘ 'I Function block No. 11 This is the first parameter symbol of Function block No. 11 — —

162 SEI'_ l'\/ Data registration 0: SET key method 0
. Used to register the Set value (SV) using the SET key.
1: Direct registration
Used to register the Set value (SV) without pressing the
SET key.

Unused 1
RUN/STOP transfer

Autotuning (AT) (Common to Input 1 and 2)
Input 1_Autotuning (AT)

Input 2_Autotuning (AT)

Auto/Manual transfer (Common to Input 1 and 2)
Input 1_Auto/Manual transfer

Input 2_Auto/Manual transfer

Remote/Local transfer

(PV select transfer,

2-loop control/Differential temperature control)

9: Control area Local/External transfer

10: Interlock release

11: Hold reset (Common to Input 1 and 2)

12: Input 1_Hold reset

13: Input 2_Hold reset

14: Set data unlock/lock transfer

15: Area jump

FUNC key assignment

163 F

bt
<o

LC

NI RN 2O

164 F N l,- qu FUNC key operation selection 0: Press once 0
: The function set at “FUNC key assignment” is activated
upon a press of the FUNC key.
1: Press and hold
The function set at "FUNC key assignment” is activated by
holding the FUNC key pressed.
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m Function block No. 21: Input 1 (/. ! AP)

Factory User
No. Symbol Name Data range set value set value
— F I_ll_j 'I Function block No. 21 This is the first parameter symbol of Function block No. 21 — —
165 1 MP Input 1_Input type 0: TCinputK 13: RTD input Pt100 Same as the input
Lob N 1: TCinputJ 14: RTD input JPt100 type of the input
2: TCinputR 15: Current input 0 to 20 mA DC | range code
3: TCinputS 16: Current input 4 to 20 mA DC | specified at the
4: TCinputB 17: Voltage input 0 to 10 V DC | time of order.
5: TCinputE 18: Voltage input0to 5V DC
6: TCinputN 19: Voltage input 1to 5V DC
7: TCinputT 20: Voltage input0to 1V DC
8: TCinput 21: Voltage input
W5Re/W26Re -10to +10 V DC
9: TCinput PLII 22: Voltage input -5to +5 V DC
10: TC input U 23: Voltage input 0 to 100 mV DC
11: TCinput L 24: Voltage input 0 to 10 mV DC
12: TC input PR40-20
166 | y14n11 — |Input 1_Display unit’ 0: °C Same as the
LU 1: °F display unit of the
input range code
specified at the
time of order.
167 :P r CI’ID Input 1_Decimal point position 0: No decimal place Same as the
o i . X
1: One decimal place decimal point
2: Two decimal places position of the
3: Three decimal places |nputl r.ange code
. specified at the
4: Four decimal places .
time of order.
TC input: .
W5Re/W26Re, PR40-20: 0 (fixed) For V/l inputs: 1
Thermocouples other than those shown above: 0 to 1
RTD input: 0 to 2
Voltage (V)/Current (l) input:
In case of Input data type 0 or 2: 0 to 4
In case of Input data type 1: 0 to 3
When Control with PV select:
|:Decimal point position setting of Input 1 and Input 2 is ]
compared and the smaller will be used.
168 =Ty 5 H Input 1_Input range high (Input 1_Input range low + 1 digit) High limit value of
Lo to Input 1_Maximum value of input range the input range
[Varies with the setting of the Decimal point position.] code specified at
the time of order.
For V/l inputs:
100.0
169 IP r 5 1 |Input 1_Input range low Input 1_Minimum value of input range Low limit value of
[RUN to (Input 1_Input range high — 1 digit) the input range
[Varies with the setting of the Decimal point position.] code specified at
the time of order.
For V/l inputs: 0.0
170 P 1+ | Input 1_Input error determination | Input 1_Input error determination point (low) Input 1_
! oV point (high) to Input 1_Input range high + (Input 1_5 % of input span) Input range high +
[Varies with the setting of the Decimal point position.] (Input 1_5 % of
input span)
171 Pa 1) | Input 1_Input error determination | Input 1_Input range low — (Input 1_5 % of input span) * Input 1_
/ Un point (low) to Input 1_Input error determination point (high) Input range low —
[Varies with the setting of the Decimal point position.] (Input 1_5 % of
* When Input type of Input 1 is RTD, low limit value is about input span)
2 Ohms.
(Pt100: —245.5 °C [-409.8 °F], JPt100: —237.6 °C [-395.7 °F])
172 yrr 1 |Input1_Temperature 0: No temperature compensation calculation 1
LuL compensation calculation 2 1: With temperature compensation calculation
173 Input 1_Burnout direction 2 0: Upscale 0
I ":'D 5 1: Downscale

' Displayed when “Input 1_Input type” is either Thermocouple (TC) or RTD.

2 Displayed when “Input 1_Input type” is Thermocouple (TC).
3 Displayed when “Input 1_Input type” is Thermocouple (TC) or Low voltage input (0 to 100 mV DC and 0 to 10 mV DC).
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No.

Name

Data range

User
set value

Factory
set value

™y st

Input 1_Selection of knee point
function

0: Disable input knee point correction function
1: Enable input knee point correction function

0

175

Input 1_Selection of correction
value setting

o

: Deviation setting (set as a deviation from the knee point
input value)
1: Direct setting (value after the correction can directly be set)

176

Input 1_Knee point correction limit
value

0 to Input 1_Input span
[Varies with the setting of the Decimal point position.]

10

17715

Input 1_Square root extraction

0: Unused
1: Used

178 1

Input 1_Inverting input '

o

: Unused
: Used

-

179 ] ,I\

Input data type

o

: Number of measured value digits: 5
Number of RKC communication digits: 7
Modbus: Double word
PLC communication: Double word
(System data: Single word)
1: Number of measured value digits: 4
Number of RKC communication digits: 6
Modbus: Single word *
PLC communication: Single word
2: HA series equivalent
(Communication identifiers of RKC communication and
register address of Modbus switch to the HA series
equivalent data.)
Number of measured value digits: 5
Number of RKC communication digits: 7
Modbus: Double word
PLC communication: Double word
(System data: Single word)
* The data of the FB series and its equivalent are included.

When changing the Input data type from 0 (or 2) to 1 and when
the present Input range has 5 digits (example: Input range
high: 1372.0), you need to configure the Input range to have 4
digits beforehand.

The unit of time depends on the Input data type.
In case of Input data type 0 or 2
hour/minute/second, hour/minute, minute/second, second
In case of Input data type 1
hour/minute, minute/second, second

Conforms to Input
range code to
specified at the
time of ordering

180

PFRE

Power supply frequency

0: 50 Hz
1: 60 Hz

' Displayed when Input 1 is Voltage (V)/Current (I).

IMRO3DO05-E2
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B Function block No. 22: Input 2 (¢. ! nP)

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fncd

Function block No. 22

This is the first parameter symbol of Function block No. 22

181

c. I NP

Input 2_Input type -2

TC input K
TC input J

TC input R
TC input S

TC input B
TC input E

TC input N
TCinput T

TC input
W5Re/W26Re
9: TC input PLII
10: TC input U
11: TCinput L

12: TC input PR40-20

NP RN 2O

13:
14:
15:
16:
17:
18:
19:
20:
21:

22:
23:
24:

RTD input Pt100

RTD input JPt100

Current input 0 to 20 mA DC
Current input 4 to 20 mA DC
Voltage input 0 to 10 V DC
Voltage input 0 to 5V DC
Voltage input 1 to 5V DC
Voltage input 0 to 1V DC
Voltage input

-10to +10 V DC

Voltage input -5 to +5 V DC
Voltage input 0 to 100 mV DC
Voltage input 0 to 10 mV DC

- When Measured Input 2 is selected: 0 to 24
- When Remote setting input is selected: 15 to 24

Same as Input 1_
Input type

When Remote
setting input is
specified at the
time of order, but
the input type is
not specified: 17

182

Input 2_Display unit 2 34

°C
°F

Same as Input 1_
Display unit

183

Input 2_Decimal point position 4

: No decimal place
: One decimal place
: Two decimal places

TC input:

. Three decimal places
: Four decimal places

W5Re/W26Re, PR40-20: 0 (fixed)
Thermocouples other than those shown above: 0 to 1

RTD input: 0 to 2

Voltage (V)/Current (l) input: For Input data type is 0 or 2: 0 to 4

For Input data type is 1: 0 to 3

Same as Input 1_
Decimal point
position

184

cPL5H

Input 2_Input range high*

TC/RTD inputs and Voltage (V)/Current (l) Inputs
(For other than Remote setting input):
(Input 2_Input range low + 1 digit)
to Input 2_Maximum value of input range
Voltage (V)/Current (l) Inputs (For Remote setting input):
(Input 2_Input range low + 1 digit)
to Input 1_Maximum value of input range
[Varies with the setting of the Decimal point position.]

Same as Input 1_
Input range high

185

Input 2_Input range low !

TC/RTD inputs and Voltage (V)/Current (l) Inputs
(For other than Remote setting input):
Input 2_Minimum value of input range
to (Input 2_Input range high — 1 digit)
Voltage (V)/Current (l) Inputs (For Remote setting input):
Input 1_Minimum value of input range
to (Input 2_Input range high — 1 digit)
[Varies with the setting of the Decimal point position.]

Same as Input 1_
Input range low

! Displayed when Remote setting input or Measured input 2 is supplied.

2 Not displayed when “No function” is selected in “Select function for input 2.”
3 Displayed when Input 2 is either Thermocouple (TC) or RTD.

4 Not settable when Remote setting input or Control with PV select is selected.
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* When Input type of Input 2 is RTD, low limit value is about
2 Ohms.
(Pt100: —245.5 °C [-409.8 °F], JPt100: —237.6 °C [-395.7 °F])

Factory User
No. Symbol Name Data range set value set value
186 E; P 1+ | Input 2_Input error determination | Input 2_Input error determination point (low) Input 2_
. av point (high) ' to Input 2_Input range high + (Input 2_5 % of input span) Input range high
[Varies with the setting of the Decimal point position.] + (Input 2_
5 % of input span)
187 E P 1 1N} | Input 2_Input error determination | Input 2_Input range low — (Input 2_5 % of input span) * Input 2_
. Ui point (low) to Input 2_Input error determination point (high) Input range low
[Varies with the setting of the Decimal point position.] = (Input 2_

5 % of input span)

188 rrur Input 2_Temperature 0: No temperature compensation calculation 1
) = | compensation calculation >3 1: With temperature compensation calculation

189 Lj b o 5 Input 2_Burnout direction 24 0: Upscale 0
. 1: Downscale

190 Lj r ‘1/ 5 l'_ Input 2_Selection of knee point 0: Disable input knee point correction function 0
: function 1: Enable input knee point correction function

191 8 1/ Input 2_Selection of correction 0: Deviation setting (set as a deviation from the knee point 0
- value setting input value)

1: Direct setting (value after the correction can directly be set)

192 8 - ‘I// I'VI“L Input 2_Knee point correction limit | 0 to Input 2_Input span 10
: value [Varies with the setting of the Decimal point position.]

193 Input 2_Square root extraction " ° :

2. GOR | s 0 Unused 0
194 E; 'I N 'y/ Input 2_Inverting input "5 (1) Bzgzed 0

' Not displayed when “No function” or “Remote setting input” is selected in “Select function for input 2.”

2 Not displayed when “No function” is selected in “Select function for input 2.”

3 Displayed when Input 2 is either Thermocouple (TC) or RTD.
4 Displayed when Input 2 is Thermocouple (TC) or Low voltage input (0 to 100 mV DC and 0 to 10 mV DC).
5 Displayed when Input 2 is Voltage (V)/Current (1).
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®m Function block No. 23: Digital input (d' )

No. Symbol Name

Data range

Factory
set value

User
set value

Function block No. 23

— |Fr2d

This is the first parameter symbol of Function block No. 23

DI1 function selection '

%5 gi 5L |

No function

RUN/STOP transfer

Auto/Manual transfer (Common to Input 1 and 2)

Input 1_Auto/Manual transfer

Input 2_Auto/Manual transfer

Remote/Local transfer

(PV select transfer,

2-loop control/Differential temperature control)

6: Interlock release

7: Hold reset (Common to Input 1 and 2)

8: Input 1_Hold reset

9: Input 2_Hold reset

10: Autotuning (AT) (Common to Input 1 and 2)

11: Input 1_Autotuning (AT)

12: Input 2_Autotuning (AT)

13: Set data unlock/lock transfer

14: Direct/Reverse action transfer

15: Memory area transfer (2 points, without area set signal)
16: Memory area transfer (8 points, without area set signal)
17: Memory area transfer (8 points, with area set signal)
18: Memory area transfer (16 points, without area set signal)
19: Memory area transfer (16 points, with area set signal)
20: Area jump

aRrwON=2O

Based on Model
code

(without area set signal)

196 CI'I' 5 ) E; DI2 function selection ' 0to 14 Based on Model
L Same as DI1 function selection (0 to 14) code
197 El'l’ 5| 3 DI3 function selection ! 0to 14 Based on Model
L Same as DI1 function selection (0 to 14) code
198 CI'I' 5 | 1_{ DI4 function selection ! 0to 14 Based on Model
L Same as DI1 function selection (0 to 14) code
199 C“ 5 ) 5 DI5 function selection 2 0to 14 Based on Model
L Same as DI1 function selection (0 to 14) code
200 CH 5 1 5 DI6 function selection 2 0to 14 Based on Model
L Same as DI1 function selection (0 to 14) code
201 Cl“ 1 n11s | Dllogic invert' 0 to 31 0
Ny L
0: No logic invert
+1: RUN/STOP transfer
+2: Auto/Manual transfer
+4: Remote/Local transfer
(PV select transfer,
2-loop control/Differential temperature control)
+8: Set data unlock/lock transfer
+16: Direct/Reverse action transfer
To select two or more functions, sum each value.
202 CI'I' 'r,a INI' Area switching time ' 1 to 5 seconds 2

" Displayed when Digital input function is supplied.
2 Displayed when six Digital inputs (DI) are supplied.
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®m Function block No. 30: Output (oUf)

No. Symbol Name

Data range

User
set value

Factory
set value

Function block No. 30

— |FRJl

This is the first parameter symbol of Function block No. 30

203 5| | | OUT1 function selection '
oaL i

No assignment

Input 1_Control output [heat-side]

Input 1_Control output [cool-side]

Input 2_Control output

Retransmission output

Logic calculation output (Event, HBA, LBA, Input error)
RUN state output

Input 1_Manual mode state output

Input 2_Manual mode state output

Remote mode state output

(Output of differential temperature control state,
Input 2 state output of Control with PV select)
10: Input 1_Autotuning (AT) state output

11: Input 2_Autotuning (AT) state output

12: Output while Set value of Input 1 is changing
13: Output while Set value of Input 2 is changing
14: Output of the communication monitoring result
15: FAIL output

CEeNIAaARrON2O

Based on Model
code

204 OUT2 function selection 2

0

Same as OUT1 function selection

Based on Model
code

205 OUT3 function selection 3

| uwn
—
| My

Same as OUT1 function selection

206

o (O

—

OUT1 logic calculation selection '

c |-

0 to 4095
0: OFF
+1: Event 1
+2: Event 2
+4: Event 3
+8: Event4
+16: Heater break alarm 1 (HBA1)
+32: Heater break alarm 2 (HBA2)
+64: Control loop break alarm 1 (LBA1)
+128: Control loop break alarm 2 (LBA2)
+256: Input 1_Input error high
+512: Input 1_Input error low
+1024: Input 2_Input error high
+2048: Input 2_Input error low

To select two or more functions, sum each value.

207 OUT?2 logic calculation selection 2

—
9

Same as OUT1 logic calculation selection

Based on Model
code

208 OUT3 logic calculation selection 3

o (0

Same as OUT1 logic calculation selection

209 Energized/De-energized selection

Sc
=<

m |-
c
MW |

0to 127
0: All outputs are energized
+1: OUT1 de-energized
+2: OUT2 de-energized
+4: OUT3 de-energized
+8: DO1 de-energized
+16: DO2 de-energized
+32: DO3 de-energized
+64: DO4 de-energized

To select two or more functions, sum each value.

210 I 5 Interlock selection

0 to 4095
0: Unused
+1: Event1
+2: Event 2
+4: Event 3
+8: Event4
+16: Heater break alarm 1 (HBA1)
+32: Heater break alarm 2 (HBA2)
+64: Control loop break alarm 1 (LBA1)

+128: Control loop break alarm 2 (LBA2)
+256: Input 1_Input error high
+512: Input 1_Input error low

+1024: Input 2_Input error high

+2048: Input 2_Input error low

To select two or more functions, sum each value.

' Displayed when OUT1 is supplied.
2 Displayed when OUT2 is supplied.
3 Displayed when OUT3 is supplied.

IMRO3DO05-E2
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Factory User
No. Symbol Name Data range set value set value
211 5 5 Output action at control stop Oto7 0
0: OFF
+1: Logic calculation output: Action continues
+2: Retransmission output: Action continues
+4: Instrument status output: Action continues
To select two or more functions, sum each value.
212 1IN Universal output type selection 0: Voltage pulse output 1
Uitk o (OUT3) * 1: Current output (4 to 20 mA DC)
2: Current output (0 to 20 mA DC)
* Displayed when OUT3 is supplied.
B Function block No. 31: Retransmission output 1 (Ao /)
Factory User
No. Symbol Name Data range set value set value
— FI'I 3 ’1 Function block No. 31 * This is the first parameter symbol of Function block No. 31 — —
213 F!' | | Retransmission output 1 type * 0: No retransmission output 0
o 1: Input 1_Measured value (PV)
2: Input 1_Local SV
3: Input 1_SV monitor value
4: Input 1_Deviation
5: Input 1_Manipulated output value [heat-side]
6: Input 1_Manipulated output value [cool-side]
7: Input 2_Measured value (PV)
8: Input 2_Local SV
9: Input 2_SV monitor value
10: Input 2_Deviation
11: Input 2_Manipulated output value
12: Remote setting input value
13: Current transformer 1 (CT1) input value
14: Current transformer 2 (CT2) input value
15: Measured value (PV) of differential temperature input
214 Retransmission output 1 No retransmission output, Input 1_Measured value (PV), Input | No retransmission

AHS |

scale high *

1_Local SV, Input 1_SV monitor value, and Remote setting
input value:

Input 1_Input range low to Input 1_Input range high

When Control with PV select:

[ PV select input range low to PV select input range high]

[Varies with the setting of the Decimal point position.]
Input 1_Deviation:

—(Input 1_Input span) to +(Input 1_Input span)

[Varies with the setting of the Decimal point position.]
Input 2_Measured value (PV), Input 2_Local SV, and Input 2_SV
monitor value:

Input 2_Input range low to Input 2_Input range high

[Varies with the setting of the Decimal point position.]
Input 2_Deviation:

—(Input 2_Input span) to +(Input 2_Input span)

[Varies with the setting of the Decimal point position.]
Manipulated output value:

-5.0to +105.0 %

Current transformer (CT) input value:

0.0 to 100.0 %

Measured value (PV) of differential temperature input:

—(Input 1_Input span) to +(Input 1_Input span)

[Varies with the setting of the Decimal point position.]

output, Input 1_
Measured value
(PV), Input 1_
Local SV, Input 1_
SV monitor value,
and Remote
setting input value:
Input 1_
Input range high
Control with PV
select: PV select
input range high

Input 1_Deviation:
+(Input 1_Input
span)

Input 2_Measured
value (PV), Input 2_
Local SV, and
Input 2_SV monitor
value:

Input 2_
Input range high

Input 2_Deviation:
+(Input 2_Input
span)
Manipulated output
value, and Current
transformer (CT)
input value: 100.0

Measured value
(PV) of differential
temperature input:

100

* Displayed when OUT1 type is Current output or Continuous voltage output.
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Factory User
No. Symbol Name Data range set value set value
215 FI“ 5 | | Retransmission output 1 No retransmission output, Input 1_Measured value (PV), Input | No retransmission
L | scale low * 1_Local SV, Input 1_SV monitor value, and Remote setting| output, Input 1_
input value: Measured value
Input 1_Input range low to Input 1_Input range high (PV), Input 1_
When Control with PV select: Local S\(' Input 1_
PV select input range low to PV select input range high SV monitor value,
[Varies with the setting of the Decimal point position.] e.md.Remote
Input 1_Deviation: setting input value:
- ) Input 1
—(Input 1_Input span) to +(Input 1_Input span) Inpu?:'):nge_low
[Varies with the setting of the Decimal point position.] Control with PV
:Tr:z::ér_\l\lllai?:.ured value (PV), Input 2_Local SV, and Input 2_SV select: PV select
’ input range low
Input 2_Input range low to Input 2_Input range high P 9 7
[Varies with the setting of the Decimal point position.] Inp(LIJ; 1[}'316\/"?“3:'
Input 2_Deviation: pspan_) P
—(Input 2_Input span) to +(Input 2_Input span)
[Varies with the setting of the Decimal point position.] Input 2_Measured
. . value (PV), Input 2_
Manipulated output value:
5010 +105.0 % Local SV, and
) Input 2_SV monitor
Current transformer (CT) input value: value:
0.0 to 100.0 % Inputé
Measured value (PV) of differential temperature input: Input range_low
—(Input 1_Input span) to +(Input 1_Input span) o
[Varies with the setting of the Decimal point position.] Input 2_Deviation:
—(Input 2_Input
span)
Manipulated output
value, and Current
transformer (CT)
input value: 0.0
Measured value
(PV) of differential
temperature input:
-100
* Displayed when OUT1 type is Current output or Continuous voltage output.
B Function block No. 32: Retransmission output 2 (Aac)
Factory User
No. Symbol Name Data range set value set value
— F n 3':' Function block No. 32 * This is the first parameter symbol of Function block No. 32 — —
216 FO’D l_:' Retransmission output 2 type * Same as Retransmission output 1 type 0
217 Retransmission output 2 Same as Retransmission output 1 scale high
F',HSB scale high *
218 H: 5 ‘j Retransmission output 2 Same as Retransmission output 1 scale low
LaJc *
scale low
* Displayed when OUT2 type is Current output or Continuous voltage output.
®m Function block No. 33: Retransmission output 3 (Az3)
Factory User
No. Symbol Name Data range set value set value

Fn3d

Function block No. 33 *

This is the first parameter symbol of Function block No. 33

AL55

scale low *

219 FO’D 3 Retransmission output 3 type * Same as Retransmission output 1 type 1
220 FI’HS :"; Retransmission output 3 Same as Retransmission output 1 scale high

scale high *
221 Retransmission output 3 Same as Retransmission output 1 scale low

* Displayed when OUTS3 is supplied and “Universal output type selection” is “Current output.”
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m Function block No. 34: Digital output (do)

Factory User
No. Symbol Name Data range set value set value
— F n 3 1_{ Function block No. 34 ' This is the first parameter symbol of Function block No. 34 — —
222 dD 5"_ '; DO1 function selection ' 0: No assignment Based on Model
1: Logic calculation output (Event, HBA, LBA, Input error) code
2: RUN state output
3: Input 1_Manual mode state output
4: Input 2_Manual mode state output
5: Remote mode state output
(Output of differential temperature control state,
Input 2 state output of Control with PV select)
6: Input 1_Autotuning (AT) state output
7: Input 2_Autotuning (AT) state output
8: Output while Set value of Input 1 is changing
9: Output while Set value of Input 2 is changing
10: Output of the communication monitoring result
11: FAIL output
223 Cl' 5 | Lj DO2 function selection Same as DO1 function selection Based on Model
oL code
224 C/ 5 | 3 DO3 function selection 2 Same as DO1 function selection Based on Model
oaL code
225 C’C’ 5 1 ,_,; DO4 function selection Same as DO1 function selection Based on Model
L code
226 C/Cl' —~ 1 | DO1 logic calculation selection ' 0 to 4095 Based on Model
Lo 0: OFF code
+1: Event 1
+2: Event2
+4: Event 3
+8: Event 4
+16: Heater break alarm 1 (HBA1)
+32: Heater break alarm 2 (HBA2)
+64: Control loop break alarm 1 (LBA1)
+128: Control loop break alarm 2 (LBA2)
+256: Input 1_Input error high
+512: Input 1_Input error low
+1024: Input 2_Input error high
+2048: Input 2_Input error low
To select two or more functions, sum each value.
227 Cl' [ DO2 logic calculation selection 2 Same as DO1 logic calculation selection Based on Model
oL o
code
228 C/ " r DO3 logic calculation selection 2 Same as DO1 logic calculation selection Based on Model
oLu code
229 C’ ) DO4 logic calculation selection 2 Same as DO1 logic calculation selection Based on Model
oLu code

" Displayed when Digital output (DO) is supplied.
2 Displayed when four Digital outputs (DO) are supplied.
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B Function block No. 41: Event 1 (EH /)

Factory User
No. Symbol Name Data range set value set value
— F n ,_'; 'I Function block No. 41 This is the first parameter symbol of Function block No. 41 — —
230 1/ | | Event 1 assignment * 1: Input 1 1
E r 'q ! 2: Input 2
3: Differential temperature input
231 E 5 ,: Event 1 type 0: None If the Event type is
1: Deviation high (Using SV monitor value) @ specified by the
2: Deviation low (Using SV monitor value)? initial setting code
3:  Deviation high/low (Using SV monitor value) @ when ordering,
4: Band (Using SV monitor value) @ that Event type will
5: Deviation high/low (Using SV monitor value) be the factory set
[High/Low individual setting] @ value.
6: Band (Using SV monitor value) .
[High/Low individual setting] ® If the Event type is
7: SV high (Using SV monitor value) not specified: 1
8: SV low (Using SV monitor value)
9: Process high ®
10: Process low ®
11: Deviation high (Using local SV) @
12: Deviation low (Using local SV) @
13: Deviation high/low (Using local SV) @
14: Band (Using local SV)?
15: Deviation high/low (Using local SV)
[High/Low individual setting] @
16: Band (Using local SV) [High/Low individual setting] @
17: SV high (Using local SV)
18: SV low (Using local SV)
19: MV high [heat-side] ©
20: MV low [heat-side] ®
21: MV high [cool-side] ®
22: MV low [cool-side] ©
23: Process high/low [High/Low individual setting] ®
24: Process band [High/Low individual setting] ®
2 Event hold and re-hold action is available.
b Event hold action is available.
232 EHD ,: Event 1 hold action 0: Hold action OFF If the Event type is
1: Hold action ON specified by the
2: Re-hold action ON initial setting code
Setting hold or re-hold action on the event that is not available | When ordering, the
with hold and re-hold actions will just be ignored. factory set value of
Event hold action
differs depending
on the Event type.
If the Event type is
not specified: 0
233 EH ‘; Event 1 differential gap Deviation, Process and SV: Deviation, Process
o If event assignment is either Input 1 or Differential and SV:
temperature. TC/RTD inputs: 2
0 to Input 1_Inpu_t span ‘ VIl inputs:
(When Control with PV select: 0 to PV select input span) 0.2 % of input span
o If event assignment is Input 2 MV: 0.2
0 to Input 2_Input span
[Varies with the setting of the Decimal point position.]
MV:
0.0to 110.0 %
234 % ’r ’; Event 1 timer 0.0 to 600.0 seconds 0.0

* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
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® Function block No. 42: Event 2 (EH?)

Factory User
No. Symbol Name Data range set value set value
— F n ,_”:] Function block No. 42 This is the first parameter symbol of Function block No. 42 — —
235 El‘// ,qu Event 2 assignment * Same as Event 1 assignment
236 E 5 Lj Event 2 type Same as Event 1 type
237 Event 2 hold action Same as Event 1 hold action
EHod
238 E HE[ Event 2 differential gap Same as Event 1 differential gap
239 E % ’r ‘j Event 2 timer Same as Event 1 timer
* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
m Function block No. 43: Event 3 (E43)
Factory User
No. Symbol Name Data range set value set value
F n ,_'; 3 Function block No. 43 This is the first parameter symbol of Function block No. 43 — —
240 % ‘C’B Event 3 assignment * Same as Event 1 assignment
241 E 5 3 Event 3 type Same as Event 1 type
242 Event 3 hold action Same as Event 1 hold action
EHod
243 E H 3 Event 3 differential gap Same as Event 1 differential gap
244 [ Ir :"; Event 3 timer Same as Event 1 timer
* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
B Function block No. 44: Event 4 (E8Y)
Factory User
No. Symbol Name Data range set value set value

Fr4Y

Function block No. 44

This is the first parameter symbol of Function block No. 44

EviYd

245 E % F’ ,_'; Event 4 assignment * Same as Event 1 assignment

246 E 5 Lf Event 4 type Same as Event 1 type

247 Event 4 hold action Same as Event 1 hold action
EHaHY

248 E H Lf Event 4 differential gap Same as Event 1 differential gap

249 Event 4 timer Same as Event 1 timer

* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
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B Function block No. 45: CT1 (LI /)

Factory User
No. Symbol Name Data range set value set value
— F n ,_'; 5 Function block No. 45 * This is the first parameter symbol of Function block No. 45 — —
250 rr | | CT1assignment * 0: None 1
Li ! 1: OUT1
2: OUT2
3: OUT3
251 r rt | | CT1 type * 0: CTL-6-P-N Based on Model
LELi 1 CTL-12-S56-10L-N code
2: CTL-6-P-Z
252 r ,l‘ 'D | | CT1 ratio * 0 to 9999 If CTL-6-P-N or
\ .
L ! When the CT type is changed, the following value will be CTL-6-P-Zis
automatically set. specified for the
CTL-6-P-N: 800 Current transformer
CTL-12-S56-10L-N: 1000 (CT) type: 800
CTL-6-P-Z: 800 If CTL-12-S56-10L
-N is specified for
the Current
transformer (CT)
type: 1000
253 1 r 1 |CT1low input cut-off * 0.0t0o 1.0 A 0.0
[y iy S |
* Displayed when Current transformer (CT) input is supplied.
B Function block No. 46: CT2 (L 2)
Factory User
No. Symbol Name Data range set value set value
— F n LfE Function block No. 46 * This is the first parameter symbol of Function block No. 46 — —
254 rr ,qu CT2assignment * 0: None Based on Model
Li 1: OUT1 code
2: OUT2
3: OUT3
255 r rt Lj CT2 type * 0: CTL-6-P-N Based on Model
L 1: CTL-12-S56-10L-N code
2: CTL-6-P-Z
256 r Ir PE CT2 ratio * 0 to 9999 If CTL-6-P-N or
\ .
L When the CT type is changed, the following value will be CTL-6-P-Zis
automatically set. specified for the
CTL-6-P-N: 800 Current transformer
CTL-12-S56-10L-N: 1000 (CT) type: 800
CTL-6-P-Z: 800 If CTL-12-856-10L
-N is specified for
the Current
transformer (CT)
type: 1000
257 o Lj CT2 low input cut-off * 00to1.0A 0.0
[y iy
* Displayed when two Current transformer (CT) inputs are supplied.
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B Function block No. 50: Control ({onl)

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fn50

Function block No. 50

This is the first parameter symbol of Function block No. 50

258

Hot/Cold start

Hot start 1
Hot start 2
Cold start
STOP start

259

Manual manipulated output value
selection

1:

QN2

The last manipulated output value
(Balanceless-bumpless function)
Manual manipulated output value

260

SV tracking

Oto3

0: No SV tracking function
+1: SV tracking at transferring Remote/Local *
* Including 2-loop control/Differential temperature
control transfer
+2: SV tracking at transferring Auto/Manual

To select two or more functions, sum each value.

261

! ddFP

Integral/Derivative time decimal
point position

0:

No decimal place

: One decimal place
: Two decimal places

Three decimal places

262

55

ST start condition

1
2
3:
0: Activate the Startup tuning (ST) function when the power is

turned on; when transferred from STOP to RUN; or when
the Set value (SV) is changed.

: Activate the Startup tuning (ST) function when the power is

turned on; or when transferred from STOP to RUN.

: Activate the Startup tuning (ST) function when the Set value

(SV) is changed.
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B Function block No. 51: Input 1_Control ( /.Lonl)

Factory User
No. Symbol Name Data range set value set value
— ‘C n 5 'I Function block No. 51 This is the first parameter symbol of Function block No. 51 — —
263 | 5 Input 1_Control action 0: Brilliant I PID control (direct action) Control action
I o 1: Brilliant Il PID control (reverse action) specified at the
2: Birilliant Il Heat/Cool PID control [water cooling] time of order.
3: Brilliant [l Heat/Cool PID control [air cooling]
4: Birilliant Il Heat/Cool PID control [Cooling linear type]
For 2-loop control/Differential temperature control, only 0 or 1
is selectable.
264 | o F“ | | Input 1_Output change rate limiter | 0.0 to 1000.0 %/seconds of manipulated output 0.0
I L' | (up) [heat-side] 0.0: OFF
265 | Pd Input 1_ Output change rate limiter | 0.0 to 1000.0 %/seconds of manipulated output 0.0
I OO | down) [heat-side] 0.0: OFF
266 Ilq 1/ E Input 1_Action (high) input error 0: Control continues (with the latest output) 2
rrar 1: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and
the Input 1_Manipulated output value at input error is
output.
2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the
Input 1_Manipulated output value at input error of is
output. When the error is recovered, the operation mode is
switched to the PID control.
267 :F’ PN 4‘1: Input 1_Action (low) input error 0: Control continues (with the latest output) 2
LN 1: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and
the Input 1_Manipulated output value at input error is
output.
2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the
Input 1_Manipulated output value at input error of is
output. When the error is recovered, the operation mode is
switched to the PID control.
268 ,I P 5 INI' Input 1_Manipulated output value | PID control: PID control: 5.0
’ at input error -5.0 to +105.0 % Heat/Cool PID
Heat/Cool PID control: control: 0.0
—105.0 to +105.0 %
269 | P M1/ | Input 1_ Manipulated output value | -5.0 to +105.0 % 5.0
I IVHIV 1 at STOP [heat-side]
270 ’) PC/H Input 1_Start determination point | 0 to Input 1_Input span 3 % of
: (When Control with PV select: 0 to PV select input span) Input 1_Input span
0: Operation starts from any start state selected by Hot/Cold Control with
start PV select:
[Varies with the setting of the Decimal point position.] 39 of PV select
input span
271 ’: | PI‘ d Input 1_Level PID action 0: Switching by Memory area number 0
L selection 1: Switching by Set value (SV) (Level PID action)
2: Switching by Measured value (PV) (Level PID action)
272 1 ) H 5 Input 1_Level PID differential gap | 0 to Input 1_Input span TC/RTD inputs: 2
Lot (When Control with PV select: 0 to PV select input span) VIl inputs:
[Varies with the setting of the Decimal point position.] 0.2 % of
Input 1_input span
Control with PV
select:
0.2 % of PV select
input span
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B Function block No. 52: Input 2_Control (Z.Lon)

Factory User
No. Symbol Name Data range set value set value
— F n 5 ’:] Function block No. 52 * This is the first parameter symbol of Function block No. 52 — —
273 E 5 Input 2_Control action * 0: Brilliant I PID control (direct action) Same as Input 1_
: o 1: Brilliant Il PID control (reverse action) Control action
274 l_:' F,’ | | Input 2_Output change rate limiter | 0.0 to 1000.0 %/seconds of manipulated output 0.0
- ORU gy - 0.0: OFF
275 E Fjd Input 2_Output change rate limiter | 0.0 to 1000.0 %/seconds of manipulated output 0.0
- 0 (down) * 0.0: OFF
276 L:, ‘q 1/ E Input 2_Action (high) input error * [ 0: Control continues (with the latest output) 2
iav 1: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and
the Input 2_Manipulated output value at input error is
output.
2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the
Input 2_Manipulated output value at input error of is
output. When the error is recovered, the operation mode is
switched to the PID control.
277 8 !ql IME Input 2_Action (low) input error * | 0:  Control continues (with the latest output) 2
JTUIN 1: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and
the Input 2_Manipulated output value at input error is
output.
2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the
Input 2_Manipulated output value at input error of is
output. When the error is recovered, the operation mode is
switched to the PID control.
278 4_:' F) 5 M | Input 2_Manipulated output value |-5.0to +105.0 % -5.0
. P input error *
279 E P M1/ | Input 2_Manipulated output value |-5.0to +105.0 % 5.0
< TV arsTop
280 Lj Pdlq Input 2_Start determination point * | 0 to Input 2_Input span 3 % of
. 0: Operation starts from any start state selected by Hot/Cold | Input 2_Input span
start
[Varies with the setting of the Decimal point position.]
281 Lj l'_ Pl' d Input 2_Level PID action 0: Switching by Memory area number 0
: selection * 1: Switching by Set value (SV) (Level PID action)
2: Switching by Measured value (PV) (Level PID action)
282 L:' L H 5 Input 2_Level PID differential gap * | 0 to Input 2_Input span TC/RTD inputs: 2
: [Varies with the setting of the Decimal point position.] VIl inputs:
0.2 % of
Input 2_input span

* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
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m Function block No. 56: Input 1_Cooling control ( /.Locl)

Factory User
No. Symbol Name Data range set value set value
— F n 5 E Function block No. 56 * This is the first parameter symbol of Function block No. 56 — —
283 ICI F“ o': Input 1_Output change rate limiter | 0.0 to 1000.0 %/seconds of manipulated output 0.0
O UL (up) [cool-side] * 0.0: OFF
284 | !DCI' Input 1_Output change rate limiter | 0.0 to 1000.0 %/seconds of manipulated output 0.0
o~roc (down) [cool-side] * 0.0: OFF
285 1M/ Input 1_Manipulated output value |-5.0to +105.0 % _5.0
LIVTTY © | 5t STOP [cool-side] *
286 ) 55 Undershoot suppression factor * | 0.000 to 1.000 Water cooling:
o 0.100
Air cooling:
0.250
Cooling linear:
1.000
287 Overlap/Deadband reference 0.0to 1.0 0.0
dbPH | o
* Displayed when the Control action is Heat/Cool PID control.
m Function block No. 57: Proactive (PAL)
Factory User
No. Symbol Name Data range set value set value
— F n 5 '—l' Function block No. 57 This is the first parameter symbol of Function block No. 57 — —
288 l:l r MSP Bottom suppression function 0: No function 0
b 1: FF amount is added by level
2: FF amount is forcibly added
B Function block No. 58: 2-input function (ZPY)
Factory User
No. Symbol Name Data range set value set value
— F n 5 B Function block No. 58 ' This is the first parameter symbol of Function block No. 58 — —
289 lea 1, | Select function for input 2 1 0: No function Based on Model
4 1: Remote setting input code
2: 2-loop control/Differential temperature control *
3: Control with PV select
6: Input circuit error alarm
* This parameter cannot be specified if the instrument is a
Heat/Cool PID type.
e When Measured input 2 is selected at the time of order:
0t03,6
* When the Remote setting input is selected: 0 to 1
290 l_j!D 1, - I~ | Selection of PV select trigger 2 0: Switching by level 0
bau 1: Switching by signal (Key, DI and Communication)
291 l’ r ‘q Input circuit error alarm set value 2 | 0 to Input 1_Input span TC/RTD inputs: 10
L 0: No function V/l inputs:
[Varies with the setting of the Decimal point position.] 5 % of
Input 1_Input span

' Displayed when Remote setting input or Measured input 2 ** is supplied.

** Even if Measured input 2 is specified at the time of order, the Remote setting input can be selected later. In this case, thermocouple (TC) or RTD can be
selected as a Remote setting input type. (If Remote setting input is specified, selecting a thermocouple or an RTD is not available.)

2 Displayed when “Control with PV select” is selected in “Select function for input 2.”

3 Displayed when “Input circuit error alarm” is selected in “Select function for input 2.”
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m Function block No. 60: Communication (5(/)

Factory User
No. Symbol Name Data range set value set value
— F I_IEI '1_‘—' Function block No. 60 * This is the first parameter symbol of Function block No. 60 — —
292 r MID 5 Communication protocol * 0: RKC communication When the
L 1: Modbus communication
(Order of data transfer: upper word to lower word) protocol is
2: Modbus s_pecmed at the
time of order, the
(Order of data transfer: lower word to upper word) specified
3: PLC communication communication
(MITSUBISHI MELSEC series special protocol protocol will be the
QnA-compatible 3C frame [format 4]) factory preset
value.
With
communication,
communication
protocol not
specified: 0
293 Hdd Device address * RKC communication: 0 to 99 RKC
Modbus: 1 to 99 communication: 0
PLC communication: 0 to 30 Modbus: 1
PLC
communication: 0
294 Communication speed * 0: 2400 bps 3
b P 5 1: 4800 bps
2: 9600 bps
3: 19200 bps
4: 38400 bps
5. 57600 bps
6: 115200 bps
295 bl' 'f‘ Data bit configuration * 0to 11 0
See Data bit configuration table
296 ’: N'r Interval time * 0 to 250 ms 10
297 ~ MM | Communication response e Talaln) ; ; _ _
LR | o onitor * P | {0000 <— sV display unit
Communication response monitor
0: Normal response
1: Overrun error
2: Parity error
4: Framing error
8: Receive buffer overflow
If two or more errors occur, the error values
are summed up. Errors are displayed in the
hexadecimal format (0 to F).
— 0 (fixed)
Reception status monitor *
Transmission status monitor *
* Each time signal is sent or received, 0 and 1
are displayed in turns.
Lights off
* Displayed when Communication function is supplied.
Data bit configuration table
Set value Data bit Parity bit Stop bit Set value Data bit Parity bit Stop bit
0 8 Without 1 6 7 Without 1
1 8 Without 2 7 7 Without 2
2 8 Even 1 8 7 Even 1
3 8 Even 2 9 7 Even 2
4 8 Odd 1 10 7 Odd 1
5 8 Odd 2 11 7 Odd 2
[ : Not settable for Modbus
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®m Function block No. 62: PLC communication (nAF)

Factory User
No. Symbol Name Data range set value set value
— F ,_'E’ ’:] Function block No. 62 ' This is the first parameter symbol of Function block No. 62 — —
298 Register type ' Mitsubishi PLC
MPREL |meosere o . 0
0: D register (data register)
1: R register (file register)
2: W register (link register)
3: ZR register
(Method of specifying consecutive numbers when
32767 of R register is exceeded.)
299 | m Register start number 0to15 0
MP.5RH (High-order 4-bit) !
300 | m | | Register start number 0 to 65535 1000
MP.SRL (Low-order 16-bit) !
301 Monitor item register bias ' 12 to 65535
MPMad 9 12
302 Setting item register bias ' 0 to 65535
MP.SI b | Setmotemregstert 0
303 MP I~ m | Instrument link recognition time ' | 0 to 255 seconds 5
L N S ]
304 PLC response waiting time ' 0 to 3000 ms
MPM Mo ponse waling 1 255
305 MF! 5 ~ M | PLC communication start time ! 1 to 255 seconds 5
oL
306 Slave register bias ' 0 to 65535
MP5SLbE 9 80
307 MPMHD’ Number of recognizable devices' | 0 to 30 8
" Displayed when both Communication function and PLC communication protocol are supplied.
B Function block No. 70: Memory area (A-ER)
Factory User
No. Symbol Name Data range set value set value
— F n F,;U Function block No. 70 This is the first parameter symbol of Function block No. 70 — —
308 1/ ID I~ | Setting change rate limiter unit 0.1 to 360.0 seconds 0.1
VN .
time
309 5 r ij Soak time unit 0: 0 hours 00 minutes to 99 hours 59 minutes 3
! 1: 0 minutes 00 seconds to 199 minutes 59 seconds
2: 0 hours 0 minutes 0 seconds
to 9 hours 59 minutes 59 seconds
3: 0.00 seconds to 59.99 seconds
In case of Input data type 0 or 2: 0 to 3
In case of Input data type 1: 0 or 1, 3
m Function block No. 71: Input 1_Setting limiter (! 5HL)
Factory User
No. Symbol Name Data range set value set value
— F n r,; ’1 Function block No. 71 This is the first parameter symbol of Function block No. 71 — —
310 ‘I 5 l'_ H Input 1_Setting limiter high Input 1_Setting limiter low to Input 1_Input range high Input 1_
’ When Control with PV select Input range high
Input 1_Setting limiter low to PV select input range high (" Control with PV )
[Varies with the setting of the Decimal point position.] select: PV select
L input range high |
311 ’1 5,, l'_ Input 1_Setting limiter low Input 1_Input range low to Input 1_Setting limiter high Input 1_
- When Control with PV select Input range low
PV select input range low to Input 1_Setting limiter high (" Control with PV )
[Varies with the setting of the Decimal point position.] select: PV select
L input range low |
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B Function block No. 72: Input 2_Setting limiter (2. 5HL)

Factory User
No. Symbol Name Data range set value set value
— F n r’;'j Function block No. 72 * This is the first parameter symbol of Function block No. 72 — —
312 8 5 1 H Input 2_Setting limiter high * Input 2_Setting limiter low to Input 2_Input range high Input 2_
. L [Varies with the setting of the Decimal point position.] Input range high
313 E 5 1 1 | Input2_Setting limiter low * Input 2_Input range low to Input 2_Setting limiter high Input 2_
. Lt [Varies with the setting of the Decimal point position.] Input range low
* Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”
B Function block No. 91: System (545)
Factory User
No. Symbol Name Data range set value set value
— F n 9 '1 Function block No. 91 This is the first parameter symbol of Function block No. 91 — —
— D’E F Initialization 1225: Start initialization 0 —
Other values: Set values are maintained
After the initialization, this instrument is restarted. This setting
will automatically go back to zero.
— N'r Integrated operating time 0 to 65535 hours — —
— ~~ 1 | Peak hold monitor of ambient -120 to +120 °C — —
Ly temperature
— F'Cl M ROM version The installed ROM version is displayed — —
\
— | r 7 9 1 | Model code monitor Model code is displayed. — —
beJuy Use the UP or DOWN key to scroll the display horizontally
(left or right).
— | mmmrr | Instrument number monitor Instrument number is displayed. — —
[Ny RNy N]
The serial
number of the
instrument is
displayed.
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PARAMETERS

THAT ARE
INITIALIZED/MODIFIED
WHEN SETTING IS
CHANGED

This chapter describes the parameters that are initialized/modified when setting is

changed.
4.1 Parameters to Be Initialized ............oooueiiiiiiiiii e 4-2
4.2 Parameters to Be Automatically Converted...............ccoovvvvnnnnnnnnn... 4-21
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4.1 Parameters to Be Initialized

4.1 Parameters to Be Initialized

Changing any of the following parameters will require initialization * of the related settings.
* Settings are reset to the factory preset values. Some parameters may not be set to a factory preset value (such as
change of input type).
£ NOTE
Make sure all settings are recorded before changing the set values.

] NOTE
Check all set values after having changed the settings.

See page

o Select function for input 2 Engineering Mode Function block No. 58 4-3

e Input 1_Input type Engineering Mode Function block No. 21 4-6

e Input 1_Display unit Engineering Mode Function block No. 21 4-6

e Input 1 _Decimal point position Engineering Mode Function block No. 21 4-9

e Input 2_Input type Engineering Mode Function block No. 22 4-10
e Input 2_Display unit Engineering Mode Function block No. 22 4-10
e Input 1_Control action Engineering Mode Function block No. 51 4-12
e Input 1_Selection of correction value setting Engineering Mode Function block No. 21 4-13
e Input 2_Selection of correction value setting Engineering Mode Function block No. 22 4-13
¢ OUT1 function selection Engineering Mode Function block No. 30 4-14
e OUT?2 function selection Engineering Mode Function block No. 30 4-14
e OUTS3 function selection Engineering Mode Function block No. 30 4-14
¢ Universal output type selection Engineering Mode Function block No. 30 4-14
e Retransmission output 1 type Engineering Mode Function block No. 31 4-15
e Retransmission output 2 type Engineering Mode Function block No. 32 4-16
e Retransmission output 3 type Engineering Mode Function block No. 33 4-16
e Event 1 type Engineering Mode Function block No. 41 4-16
e Event 1 assignment Engineering Mode Function block No. 41 4-16
e Event 2 type Engineering Mode Function block No. 42 4-17
e Event 2 assignment Engineering Mode Function block No. 42 4-17
e Event 3 type Engineering Mode Function block No. 43 4-17
¢ Event 3 assignment Engineering Mode Function block No. 43 4-17
e Event 4 type Engineering Mode Function block No. 44 4-18
e Event 4 assignment Engineering Mode Function block No. 44 4-18
o CT1 type Engineering Mode Function block No. 45 4-18
o CT2 type Engineering Mode Function block No. 46 4-18
o Integral/Derivative time decimal point position Engineering Mode Function block No. 50 4-19
e Communication protocol Engineering Mode Function block No. 60 4-19
e Register type Engineering Mode Function block No. 62 4-19
o Soak time unit Engineering Mode Function block No. 70 4-20
o Initialization Engineering Mode Function block No. 91 4-20
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4.1 Parameters to Be Initialized

4.1.1 When Select function for input 2 (ZP/) is changed
[Engineering Mode: Function block No. 58]

The following parameters will be initialized.

Some parameters may have prerequisites for initialization. (See the prerequisite and P. 4-5)

Mode Items Symbol Initial value Condition
Remote/Local transfer
When “Remote setting input” is selected at Select function F'/t'_ L Eu[__ -
for Input 2
Remote/Local transfer
Operation Transfer Mode When “Control with PV select” is selected at Select RsL taP —
function for input 2
Remote/Local transfer
When “2-loop control/Differential temperature control” is F'/l'_ C_'L DDP —
selected at Select function for input 2
Monitor & SV Setting Mode Input 1_Set value (SV) 0 1
Parameter
| 1/
aroup No. 00 Input 1_Set value (SV) f v 0 1
Event 1 set value (EV1) £y 4
Event 1 set value (EV1) [high] -
Event 2 set value (EV2) Evo Deviation, Process and SV: 4
Event 2 set value (EV2) [high] g TC/RTD inputs: 10
Event 3 set value (EV3) £y 3 V/linpusts: 5 % of input span .
Event 3 set value (EV3) [high] v MV:50.0
Parameter
group No. 40 Event 4 set value (EV4) vy 4
Event 4 set value (EV4) [high] Y
Event 1 set value (EV1’) [low] v 4
Event 2 set value (EV2°) [low] = TC/RTD inputs: —10 4
Event 3 set value (EV3) [low] Ey I V/Tinpusts: =5 % of input span 4
Event 4 set value (EV4’) [low] vyl 4
. . TC/RTD inputs: 30
: |
Input 1_Proportional band [heat-side] | P V/1 inputs: 3.0 1
Input 1_Integral time [heat-side] ! ! 240
Parameter Input 1_Derivative time [heat-side] ! d 60 1
Setting Mode PID control: 0
8 Input 1_Control response parameter I RPIr Heat/ Coolcl())?[)r (():ontrolz 5 1
Parameter Input 1_Proactive intensity IPRCT 2 1
group No. 51 | Input 1_Manual reset LM 0.0 1
Input 1_FF amount . FF 0.0 1
Input 1_Control loop break alarm (LBA) time ! LA LBA funct‘10n s spaec1ﬁejd: 480 1
LBA function is not specified: 0
Input 1_LBA deadband (LBD) I Lbd 0 1
Input 1_ON/OFF action differential gap (upper) ! gHH TC/RTD inputs: 1 1
Input 1_ON/OFF action differential gap (lower) ! gHL V/linputs: 0.1 1
. . TC/RTD inputs: 30
- 1
Input 1_Proportional band [cool-side] I Pc V/Linputs: 3.0 1
Parameter Input 1_Integral time [cool-side] I lc 240 1
group No. 56 | Input 1_Derivative time [cool-side] I dc 60 1
TC/RTD inputs: 0
1
Input 1_Overlap/Deadband i db V/1 inputs: 0.0 1
Parameter Input 1_Setting change rate limiter (up) 1syRY 0 1
group No. 70 | [nput 1_Setting change rate limiter (down) 1Sy Rd 0 1
) Setting group | 119 PV bias L Py 0 1
Setup Setting | No. 21
Mode Setting group |11t 5 PV bias (RS bias) 2 Pb 0 2
No. 22
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4.1 Parameters to Be Initialized

Mode Items Symbol Initial value Condition
Setting group | Input 2_PV digital filter (RS digital filter) 2 dF 0.00 2
No. 22 Input 2_PV ratio (RS ratio) Z PR 1.000 2

Input 1_Level PID setting 1 ILEV ! 1
Input 1_Level PID setting 2 ILEVZ 1
Input 1_Level PID setting 3 ILEV 3 Tnput 1_Tnput range high 1
Setti - P
Setup Setting Neo' l;l lg group Input 1_Level PID setting 4 ILEVY Control \?Vl'[h PV selec.t: 1
Mode Input 1_Level PID setting 5 ILEVS PV select input range high 1
Input 1_Level PID setting 6 ILEVE 1
Input 1_Level PID setting 7 ILeEVn 1
Setting group . ) r
No. 53 Input 1_AT bias Al 0 1
Setting group | Input 1_Determination point of external IE X 1
No. 57 disturbance LcAdu -1
;l:)ncztion block Input 1_Decimal point position IPLAP 0 1
Same as Input 1_Input type
Input 2_Input type 2. ! NP |When Remote setting input is specified 3
at the time of order: 17
Same as Input 1_Display unit
. . Only when the input type is Control
Input 2_Display unit SUN! T |with PV select, Input circuit error alarm, 5
and Remote setting input (V/I inputs).
Not initialized in other cases.
Same as Input 1_Decimal point position
. . . Only when the input type is Control
Input 2_Decimal point position 2PLdP |with pv select, Input circuit error alarm, 5
and Remote setting input (V/I inputs).
Function block Zero (0) for other cases.
No. 22 +TC/RTD inpqts _
Input 2_Maximum value of input range
*V/I inputs
Input 2_Input range high ZP05H | Remote setting input: 6
Input 1_Maximum value of
input range
Others: 100
+TC/RTD inputs
Input 2_Minimum value of input range
+V/I inputs
Input 2_Input range low ZPLGL | Remote setting input: 6
Input 1_Minimum value of
Engineering input range
Mode Others: 0
Input 1_Measured value (PV),
Input 1_Local SV,
Input 1_SV monitor value, and
Remote setting input value:
Input 1_Input range high
Retransmission output 1 scale high AHS ! Control with PV select: land 7
[PV select input range high ]
Input 1_Deviation: +(Input 1_Input span)
Measured value (PV) of differential
Function block temperature input: 100
No. 31 Input 1_Measured value (PV),
Input 1_Local SV,
Input 1_SV monitor value, and
Remote setting input value:
Input 1_Input range low
Retransmission output 1 scale low ALS | Control with PV select: land7
PV select input range low
Input 1_Deviation: —(Input 1_Input span)
Measured value (PV) of differential
temperature input: —100
.. . Same as Retransmission output 1
. Retransmission output 2 scale high AHS? . land 7
Function block scale high
No. 32 S Ret issi tput 1
Retransmission output 2 scale low ALS? Ame as BCTansmussion outpy land 7

scale low
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4.1 Parameters to Be Initialized

Mode Items Symbol Initial value Condition
- . Same as Retransmission output 1
Function block Retransmission output 3 scale high AHS3 scale high land 7
No. 33 Same as Retransmission output 1
Retransmission output 3 scale low ALS53 scale low P land7
Event 1 assignment vR 1 —
Deviation, Process and SV:
TC/RTD inputs: 2
Function block V/I inputs:
No. 41 Event 1 differential gap EH ! 0.2 % of Input 1_input span 4
Control with PV select:
0.2 % of PV select input span
MV: 0.2
Function block | Event 2 assignment VA2 1 —
No. 42 Event 2 differential gap EHZ Same as Event 1 differential gap 4
Function block | Event 3 assignment EVAR3 1 —
No. 43 Event 3 differential gap EH3 Same as Event 1 differential gap 4
Ensincer Function block | Event 4 assignment v RY 1 _
N;l;;(;geermg No. 44 Event 4 differential gap EHY Same as Event 1 differential gap 4
. ion block 3% of Input 1_Input span
Nl:)ncstion o¢ Input 1_Start determination point I PdR Control with PV select: 1
' 3 % of PV select input span
TC/RTD inputs: 2
. V/I inputs:
;l:)ncstion block Input 1_Level PID differential gap ! LHS 0.2 % of Input 1_input span 1
' [ Control with PV select: ]
0.2 % of PV select input span
. TC/RTD inputs: 10
Function block L s ]
No. 58 Input circuit error alarm set value I CAR V/1 inputs: 3
’ 5 % of Input 1_Input span
Input 1_Input range high
Input 1_Setting limiter high I GLH Control with PV select: ] 1
Function block PV select input range high
No. 71 Input 1_Input range low
Input 1_Setting limiter low L 5LL Control with PV select: ] 1
PV select input range low
Condition

1: “Select function for input 2” is switched between “Control with PV select” and “Others *.”

* No function, Remote setting input, 2-loop control/Differential temperature control, and Input circuit error alarm.

2: “Select function for input 2” is switched between “Remote setting input” and “Others *.”

* No function, Control with PV select, 2-loop control/Differential temperature control, and Input circuit error alarm.

3: “Select function for input 2” is switched between “Input circuit error alarm” and “Others *.”

* No function, Remote setting input, Control with PV select, and 2-loop control/Differential temperature control.

4: Event type is other than Manipulated output value AND “Select function for input 2” is switched between “Control with PV select”
and “Others *.”

* No function, Remote setting input, 2-loop control/Differential temperature control, and Input circuit error alarm.

5: “Select function for input t 2” is switched to any one of “Remote setting input,” “Control with PV select,” or “Input circuit error

alarm” and “Others *.”

* No function, and 2-loop control/Differential temperature control.

6: “Select function for input 2” is switched to any one of “Remote setting input” or “Input circuit error alarm” and “Others *.”

* No function, Control with PV select, and 2-loop control/Differential temperature control.

7: Retransmission output is “No retransmission output,” “Input 1 _Measured value (PV),” “Input 1_Set value (SV),”

“Input 1_Deviation,” “Input 1 _Remote setting input value,” OR Measured value (PV) of differential temperature input.
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4.1 Parameters to Be Initialized

4.1.2 When Input 1_Input type (/. / NP) and Input 1_Display unit ( L/UN! [') are
changed [Engineering Mode: Function block No. 21]

The following parameters will be initialized.

Some parameters may have prerequisites for initialization. (See the prerequisite and P. 4-9)

Mode Items Symbol Initial value Condition
Input 1_Set value (SV) Input 1_Set value (SV) —
Monitor & SV Setting Mode Set value (SV) of differential temperature input Set value (SV) of qifferential _
temperature mput
Parameter Input 1_Set value (SV) ! v 0 —
group No. 00 | Set value (SV) of differential temperature input 45V 0 —
Event I set value (EV1) "o
Event 1 set value (EV1) [high] v 3
Event 2 set value (EV2) . £va Deviation, Process. and SV: 3
Event 2 set value (EV2) [high] TC/RTD inputs: 10
Event 3 set value (EV3) . E V/linpusts: 5 % of input span 3
Parameter Event 3 set value (EV3) [high] MV: 50.0
group No. 40 | Event 4 set value (EV4) . vy 3
Event 4 set value (EV4) [high]
Event 1 set value (EV1°) [low] v 3
Event 2 set value (EV2”) [low] Eve! TC/RTD inputs: 10 3
Event 3 set value (EV3’) [low] Ev3 V/Tinpusts: -5 % of input span 3
Event 4 set value (EV4’) [low] vy 3
Input 1_Proportional band [heat-side] ! P Tc\éf/{lllfpiirs) u;so?;O —
Input 1_Integral time [heat-side] l ! 240 —
Input 1_Derivative time [heat-side] ! d 60 —
Input 1_Control response parameter . RPr Heat /EIQI?)IC}())E;I (;I;r?trol: ) —
Parameter Input 1_Proactive intensity IPRCT 2 —
group No. 51 | Input 1_Manual reset . MR 0.0 —
Parameter Input 1_FF amount I FF 0.0 —
Setting Mode Input 1_Control loop break alarm (LBA) time ! LA LBA funct4i0n .is spaeciﬁe‘,d: 480 —
LBA function is not specified: 0
Input 1_LBA deadband (LBD) . Lbd 0 —
Input 1_ON/OFF action differential gap (upper) ! oHH TC/RTD inputs: 1 —
Input 1_ON/OFF action differential gap (lower) ! oHL V/Iinputs: 0.1 —
Input 1_Proportional band [cool-side] I Pc TC\//}/{I—[;EpﬁEu;S;O —
Parameter Input 1_Integral time [cool-side] [ 240 —
group No. 56 | Input 1_Derivative time [cool-side] i dc 60 —
Input 1_Overlap/Deadband ! db T(\:,//}?E;l?splgso 0 -
Parameter Input 1_Setting change rate limiter (up) 1SYRU 0 —
group No. 70 Input 1_Setting change rate limiter (down) 1SV R4 0 —
Input I Knee point input value 1 L rP —
Input 1_Knee point input value 2 . P2 —
Input 1_Knee point input value 3 I ~P3 Input 1_Input range high —
Input 1_Knee point input value 4 I ~PY —
Parameter Input 1_Knee point input value 5 ! ~P§5 —
group No. 71 |1nput 1_Knee point correction value 1 [ —
Input 1_Knee point correction value 2 . V2 |Deviation setting: 0 —
Input 1_Knee point correction value 3 . ~V 3 |Direct setting: —
Input I Knee point correction value 4 ! ~vY Input 1_Input range high .
Input 1_Knee point correction value 5 . ~V§5 —
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4.1 Parameters to Be Initialized

Mode Items Symbol Initial value Condition
Input 1_PV bias ! Pb 0 —
Setting group Input 1_PV digital filter ! dF 0.00 —
No. 21 Input 1_PV ratio . PR 1.000 —
Input 1_PV low input cut-off'! I PLL 0.00 —
Input 2_PV bias
(RS bias) g Pb 0 !
Setting group | Input 2_PV digital filter
No. 22 (RS digital filter) g dF 0.00 1
Input 2_PV ratio
(RS ratio) c. PR 1.000 1
Input 1_Level PID setting 1 ILEV —
Input 1_Level PID setting 2 ILEVZ —
i::;i Setting et Input 1_Level PID setting 3 ILEV 3 Input 1_Input range high —
Neo l;l ;5 SO | Input 1_Level PID setting 4 ILEVY Control with PV select: —
Input |_Level PID setting 5 ILEVS PV select input range high _
Input 1_Level PID setting 6 ILEVE —
Input 1_Level PID setting 7 ILEVYD —
Setti .
Neo,lél_f EOUP | Imput 1_AT bias ! Ay 0 —
Setting group | Input 1_Determination point of external EXdu
No. 57 disturbance teadd -1 o
;nggg EIOUP 1 PV select transfer level cPyLY Input 1_Input range high —
Setting group Input 1_Peak hold monitor 1PHL 4 —
No. 91 Input 1_Bottom hold monitor ILHL A —
Input 1_Decimal point position ! IPLAP 0 —
+ TC/RTD inputs:
Input 1_Input range high {PLSH | Input 1 _Maximum value of input range —
*V/1inputs: 100
. +TC/RTD inputs:
Function block
Nl(l)ncz 110n o¢ Input 1_Input range low {PLSL | Input 1 _Minimum value of input range —
’ *V/Iinputs: 0
Input 1_Input error determination point (high) ! PgV Input 1_Input range high —
put 1_1np P & Lrav + (Input 1_5 % of input span)
L . Input 1_Input range low
Input 1_Input error determination point (low) I PUN _ (In:;ut 1: s &) of inf)ut span) —
Same as Input 1_Display unit
. . Only when the input type is Control with
Input 2_Display unit * JUNI T [PV select, Input circuit error alarm, and 2
Remote setting input (V/I inputs).
Engineering Not initialized in other cases.
Mode Same as Input 1_Decimal point position
. . . Only when the input type is Control with
Input 2_Decimal point position ' ZPLAP py select, Input circuit error alarm, and 2
Remote setting input (V/I inputs).
Zero (0) for other cases.
Function block "TCRTD 1nqu S .
No. 22 Input 2_Maximum value of input range
Input 2_Input range high 2PLSH | V/linputs . 1
Remote setting input:
Input 1 _Maximum value of input range
Others: 100
+ TC/RTD inputs
Input 2_Minimum value of input range
Input 2_Input range low ZPLSL *V/inputs . 1
Remote setting input:
Input 1|_Minimum value of input range
Others: 0
' ‘When the Input 1_Input type was changed.
2 When the Input 1_Display unit was changed.
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4.1 Parameters to Be Initialized

Mode

ltems

Symbol

Initial value

Condition

Engineering
Mode

Function block
No. 31

Retransmission output 1 scale high

AHS |

Input 1_Measured value (PV),
Input 1 _Local SV,
Input 1_SV monitor value, and
Remote setting input value:
Input 1_Input range high
Control with PV select:
PV select input range high
Input 1_Deviation: +(Input 1_Input span)
Measured value (PV) of differential
temperature input: 100

Retransmission output 1 scale low

Input 1_Measured value (PV),
Input 1 _Local SV,

Input 1_SV monitor value, and
Remote setting input value:
Input 1_Input range low
Control with PV select:
PV select input range low

Input 1_Deviation: —(Input 1_Input span)

Measured value (PV) of differential
temperature input: —100

Function block
No. 32

Retransmission output 2 scale high

AHSZ

Same as Retransmission output 1
scale high

Retransmission output 2 scale low

ALSZ

Same as Retransmission output 1
scale low

Function block
No. 33

Retransmission output 3 scale high

AHS54

Same as Retransmission output 1
scale high

Retransmission output 3 scale low

AL5S

Same as Retransmission output 1
scale low

Function block
No. 41

Event 1 differential gap

EH I

Function block
No. 42

Event 2 differential gap

EHZ

Function block
No. 43

Event 3 differential gap

EHT

Function block
No. 44

Event 4 differential gap

EHY

Deviation, Process and SV:
TC/RTD inputs: 2
V/I inputs:
0.2 % of Input 1_input span
[ Control with PV select: ]
0.2 % of PV select input span
MV: 0.2

Function block
No. 51

Input 1_Start determination point

. PdH

3 % of Input 1_Input span

Control with PV select:
3 % of PV select input span

Input 1_Level PID differential gap

TC/RTD inputs: 2
V/I inputs:
0.2 % of Input 1_input span

[ Control with PV select: ]
0.2 % of PV select input span

Function block
No. 58

Input circuit error alarm set value

TC/RTD inputs: 10

V/I inputs:
5 % of Input 1_Input span

Function block
No. 71

Input 1_Setting limiter high

Input 1_Input range high

Control with PV select:
PV select input range high

Input 1_Setting limiter low

Input 1_Input range low

Control with PV select:
PV select input range low
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4.1 Parameters to Be Initialized

Condition
1: “Select function for input 2” is Remote setting input AND Input 2_Input type is either voltage input or current input.
2: “Select function for input 2” is Remote setting input AND Input 2_Input type is either voltage input or current input, or Select
function for input 2 is Control with PV select.
3: The condition is either of the following.
* Event type is other than Manipulated output value AND “Select function for input 2” is set to “Control with PV select.”
* Event type is other than Manipulated output value AND Event assignment is either “Input 1” or “Differential temperature input.”
4: Retransmission output is “No retransmission output,” “Input 1 _Measured value (PV),” “Input 1_Set value (SV),”
“Input 1_Deviation,” “Input 1 Remote setting input value,” OR Measured value (PV) of differential temperature input.

4.1.3 When Input 1_Decimal point position ( /.PLdP) is changed
[Engineering Mode: Function block No. 21]

The following parameters will be initialized.
If Select function for input 2 is “Remote setting input” AND Input 2_Input type is Voltage/Current input, OR
Select function for input 2 is “Control with PV select.”

Mode ltems Symbol Initial value
Same as Input 1_Decimal point position
Engineering Function block . . . Only when the input type is Control with PV
Mode No. 22 Input 2_Decimal point position 2PLdP select, Input circuit error alarm, and Remote
’ setting input (V/I inputs).
Zero (0) for other cases.
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4.1 Parameters to Be Initialized

4.1.4 When Input 2_Input type (. | NP) and Input 2_Display unit (ZUN! ') are
changed [Engineering Mode: Function block No. 22]

The following parameters will be initialized.

Some parameters may have prerequisites for initialization. (See the prerequisite and P. 4-12)

4-10

Mode Items Symbol Initial value Condition
Monitor & SV Setting Mode Input 2_Set value (SV) 0 —
Parameter
1/ R
aroup No. 00 Input 2_Set value (SV) c =Y 0
Event 1 set value (EV1) £yl 3
Event 1 set value (EV1) [high] -
Event 2 set value (EV2) Eva Deviation, Process and SV: 3
Event 2 set value (EV2) [high] Y TC/RTD inputs: 10
Event 3 set value (EV3) £y 3 V/Linpusts: 5 % of input span 3
Event 3 set value (EV3) [high] ¥ 4IMV:50.0
Parameter
group No. 40 | Event 4 set value (EV4) vy 3
Event 4 set value (EV4) [high] Y
Event 1 set value (EV1’) [low] Ey 3
Event 2 set value (EV2’) [low] Eve TC/RTD inputs: —10 3
Event 3 set value (EV3”) [low] Ev3 V/Tinpust: =5 % of input span 3
Event 4 set value (EV4’) [low] Eyvy 3
Input 2_Proportional band 2 P TC\/II/{l];EpEIsm;SOm —
Input 2_Integral time c. ! 240 —
Input 2_Derivative time c. d 60 —
Input 2_Control response parameter c. RPr 0 —
Input 2_Proactive intensity 2PRCT 2 —
Parameter Parameter
. MB 0.0 —
Setting Mode group No. 52 Input 2_Manual reset c M .
Input 2_FF amount 2 FF 0.0 —
Input 2_Control loop break alarm (LBA) time | 2 { g | [BA function s spaccified: 480 _
LBA function is not specified: 0
Input 2_LBA deadband (LBD) 2 Lbkd 0 —
Input 2 ON/OFF action differential gap (upper) 2. oHH TC/RTD inputs: 1 —
Input 2_ON/OFF action differential gap (lower) 2 aHL V/Linputs: 0.1 —
Parameter Input 2_Setting change rate limiter (up) 25vRY 0 —
group No. 70 | [npyt 2 Setting change rate limiter (down) 25vRd 0 —
Input 2_Knee point input value 1 c.rP —
Input 2_Knee point input value 2 c. P2 —
Input 2_Knee point input value 3 c. ~P3 Input 2_Input range high —
Input 2_Knee point input value 4 c. rPY —
Parameter Input 2_Knee point input value 5 Z. ~P§ —
group No. 72 Input 2_Knee point correction value 1 2.y —
Input 2_Knee point correction value 2 . 2 |Deviation setting: 0 —
Input 2_Knee point correction value 3 . r¥ 3 |Direct setting: —
Input 2_Knee point correction value 4 2. Y Input 2_Input range high —
Input 2_Knee point correction value 5 2. V5 —
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4.1 Parameters to Be Initialized

Mode Items Symbol Initial value Condition
Input 2_PV bias
(RS bias) g FPb 0 -
Input 2_PV digital filter
Setting group | (RS digital filter) c. dF 0.00 -
No. 22 Input 2_PV rati
nput 2_PV ratio
(RS ratio) c. PR 1.000 —
Input 2PV low input cut-off * 2 PLL 0.00 —
Input 2_Level PID setting 1 cLEV —
Input 2_Level PID setting 2 2LEVZ —
3 ] 1/ J—
Setup Setting Setting aro Input 2_Level PID setting 3 2LEVT
Mode No. 5 ;g group Input 2_Level PID setting 4 2LEVY Input 2_Input range high —
Input 2_Level PID setting 5 2LEVSG —
Input 2_Level PID setting 6 cLEVE —
Input 2_Level PID setting 7 2LEVT —
;e;.u;lf group Input 2_AT bias 2 Ark 0 —
Setting group | Input 2_Determination point of external v
. (_jE X G‘ [N} -1 -
No. 57 disturbance
Setting group Input 2_Peak hold monitor 2PHL A —
No. 91 Input 2_Bottom hold monitor 2EHL d —
Function block Input 1_Decimal point position * IPLAP 0 1
No. 21
Same as Input 1_Decimal point position
. . . Only when the input type is Control with
Input 2_Decimal point position * cPLdP py select, Input circuit error alarm, and 2
Remote setting input (V/I inputs).
Zero (0) for other cases.
+ TC/RTD inputs
Input 2_Maximum value of input range
Input 2_Input range high 2PLSH *V/inputs L —
Remote setting input:
Input 1_Maximum value of input range
Function block Others: 100
No. 22 -TC/RTD inputs
Input 2_Minimum value of input range
Input 2_Input range low 2PLSL *V/inputs L —
: Remote setting input:
Input I Minimum value of input range
Others: 0
L . . Input 2_Input range high
1/ — _
Engineering Input 2_Input error determination point (high) |2 Pg# + (Input 2.5 % of input span)
Mode
L . Input 2_Input range low
Input 2_Input error determination point (low) 2 PUN B (Ini ut 2: p ‘2, o fin;g:\ut span) —
Input 2 Measured value (PV),
Input 2_Local SV, and
Retransmission output 1 scale high AHS | Input 2_SV monitor value: 4
Input 2_Input range high
Function block Input 2_Deviation: +(Input 2_Input span)
No. 31 Input 2_Measured value (PV),
Input 2_Local SV, and
Retransmission output 1 scale low ALS Input 2_SV monitor value: 4
Input 2_Input range low
Input 2_Deviation: —(Input 2_Input span)
. Retransmission output 2 scale high AHSZ Same as Retransm¥ss10n output 1 4
Function block scale high
No. 32 S Ret issi tput 1
Retransmission output 2 scale low RALSC Ame as BETTansiission oupy 4
scale low
. Retransmission output 3 scale high AHS3 Same as Retransm%ssmn output 1 4
Function block scale high
No. 33 L. .
© Retransmission output 3 scale low ALS3 Same as Retransmission output 1 4

scale low

* When the Input 2_Input type was changed.
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4.1 Parameters to Be Initialized

Mode Items Symbol Initial value Condition
Ili]l(l)nc“tion block Event 1 differential gap EH ! 3
v - on block Deviation, Process and SV:
le)n(igon ¢ Event 2 differential gap EHZ TC/RTD inputs: 2 3
F — block V/I inputs:
Nl:)nzt;on ¢ Event 3 differential gap EHI 0.2 % of Input 2_input span 3
- MV: 0.2
. . Function block . .
Engineering Event 4 differential gap EHY 3
f No. 44
Mode
Input 2_Start determination point 2. PdR 3 % of Input 2_Input span —
Function block TC/RTD inputs: 2
No. 52 Input 2_Level PID differential gap 2. LHS V/1 inputs: —
0.2 % of Input 2_input span
Function block | Input 2_Setting limiter high c SLH Input 2_Input range high —
No. 72 Input 2_Setting limiter low c SLL Input 2_Input range low —
Condition

1: If “Select function for input 2” is “Control with PV select.”
2: If “Select function for input 2” is other than “Control with PV select.”

3: If Event type is other than manipulated output AND “Select function for input 2” is other than “Control with PV select,” AND

Event assignment is “Input 2.”

4: Retransmission output is “Input 1 _Measured value (PV),” “Input 1_Set value (SV),” or “Input 1 _Deviation.”

4.1.5 When Input 1_Control action (/. o5) is changed
[Engineering Mode: Function block No. 51]

The following parameters will be initialized.
Some parameters may have prerequisites for initialization. (See following for the prerequisites)

Mode Items Symbol Initial value

Condition

Parameter Parameter Input 1 Control response parameter | RPr PID control: 0
Setting Mode | group No. 51 P P P N ! Heat/Cool PID control: 2

1

Water cooling: 0.100
Undershoot suppression factor U5 Air cooling: 0.250
Cooling linear: 1.000

Engineering Function block
Mode No. 56

Condition
1: When Input 1_Control action is other than switching between Dir/Rev action and Cooling action.

4-12
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4.1 Parameters to Be Initialized

4.1.6 When Input 1_Selection of correction value setting (/. ~/5) is

changed [Engineering Mode: Function block No. 21]

Mode Items Symbol Initial value Condition

Input I Number of knee point lnorP 5 —
Input 1_Knee point input value 1 ! P —
Input 1_Knee point input value 2 I P2 —
Input 1_Knee point input value 3 . rP3 Input 1_Input range high —
Input 1 Knee point input value 4 [ rPY4 —

Parameter Parameter . )

Setting Mode | group No. 71 Input 1 Knee point input value 5 |, ~P§ —
Input 1_Knee point correction value 1 v —
Input 1_Knee point correction value 2 . rve Deviation setting: 0 —
Input 1_Knee point correction value 3 .~V 3 |Direct setting: —
Input 1_Knee point correction value 4 ! ~rY Input 1_Input range high _
Input 1_Knee point correction value 5 . ~V§5 —

4.1.7 When Input 2_Selection of correction value setting (Z. ~/'5) is
changed [Engineering Mode: Function block No. 22]
Mode Items Symbol Initial value Condition

Input 2_Number of knee point crnarP 5 —
Input 2_Knee point input value 1 c.rP | —
Input 2_Knee point input value 2 c. P2 —
Input 2_Knee point input value 3 c. ~P3 Input 2_Input range high —
Input 2_Knee point input value 4 Z. P4 —

Parameter Parameter .

Setting Mode | group No. 72 Input 2_Knee point input value 5 Z. ~P§ —
Input 2_Knee point correction value 1 2.y —
Input 2_Knee point correction value 2 . V2 |Deviation setting: 0 —
Input 2_Knee point correction value 3 . r¥ 3 |Direct setting: —
Input 2_Knee point correction value 4 2. ¥y Input 2_Input range high —
Input 2_Knee point correction value 5 . V5§ —
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4.1 Parameters to Be Initialized

4.1.8 When OUT1 function selection (o5L /) is changed
[Engineering Mode: Function block No. 30]

The following parameters will be initialized.

Mode ltems Symbol Initial value

Relay contact output: 20.0
OUT]1 proportional cycle time [ Voltage pulse output,
Transistor output: Notel

Setup Setting | Setting group
Mode No. 30

Notel: Incase OUTI function selection is “Input 1_Control output [cool-side]” AND Inpul_Control action is “Heat/Cool PID control [air
cooling] or [water cooling]”: 20.0, Other casees: 2.0

4.1.9 When OUT2 function selection (o5L2) is changed
[Engineering Mode: Function block No. 30]

The following parameters will be initialized.

Mode ltems Symbol Initial value

Relay contact output: 20.0
OUT2 proportional cycle time = Voltage pulse output,
Transistor output: Note2

Setup Setting | Setting group
Mode No. 30

Note2: Incase OUT2 function selection is “Input 1_Control output [cool-side]” AND Inpul_Control action is “Heat/Cool PID control [air
cooling] or [water cooling]”: 20.0, Other casees: 2.0

4.1.10 When OUT3 function selection (o5L3) and Universal output type
selection (UN! o) are changed
[Engineering Mode: Function block No. 30]

The following parameters will be initialized.

Mode ltems Symbol Initial value
ij:z Setting ;Zt.tl;f group OUTS3 proportional cycle time 3 Voltage pulse output: Note3

Note3: Incase OUT3 function selection is “Input 1 _Control output [cool-side]” AND Inpul_Control action is “Heat/Cool PID control [air
cooling] or [water cooling]”: 20.0, Other casees: 2.0

4-14 IMRO3D05-E2



4.1 Parameters to Be Initialized

4.1.11 When Retransmission output 1 type (Ao /) is changed
[Engineering Mode: Function block No. 31]

The following parameters will be initialized.

Mode ltems Symbol Initial value

e Input 1 Measured value (PV), Input 1 _Local
SV, Input 1_SV monitor value, and Remote
setting input value:

Input 1_Input range high
Control with PV select:
[ PV select input range high ]

eInput 1_Deviation: +(Input 1_Input span)
Retransmission output 1 scale high AHS ! |eInput2_Measured value (PV), Input 2_Local
SV, and Input 2_SV monitor value:
Input 2_Input range high
eInput 2_Deviation: +(Input 2_Input span)
®Manipulated output value, and Current
transformer (CT) input value: 100.0
e Measured value (PV) of differential
Engineering | Function block temperature input: 100
Mode No. 31 eInput I_Measured value (PV), Input 1 Local
SV, Input 1_SV monitor value, and Remote

setting input value:
Input 1_Input range low

Control with PV select:
PV select input range low

eInput 1 Deviation: —(Input 1 _Input span)

Retransmission output 1 scale low RALS ! |*Input2_Measured value (PV), Input 2_Local
SV, and Input 2_SV monitor value:

Input 2_Input range low
e Input 2_Deviation: —(Input 2_Input span)

e Manipulated output value, and Current
transformer (CT) input value: 0.0

o Measured value (PV) of differential
temperature input: —100
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4.1 Parameters to Be Initialized

4.1.12 When Retransmission output 2 type (Fo?) is changed
[Engineering Mode: Function block No. 32]

The following parameters will be initialized.

Mode ltems Symbol Initial value
o . Retransmission output 2 scale high AHSZ Same as Retransm%ssmn output 1
Engineering Function block scale high
Mode No. 32 Same as Retransmission output 1
Retransmission output 2 scale low ALS? P

scale low

4.1.13 When Retransmission output 3 type (Ao3J) is changed
[Engineering Mode: Function block No. 33]

The following parameters will be initialized.

Mode ltems Symbol Initial value
. . Retransmission output 3 scale high AHS3 Same as Retransm}ssmn output 1
Engineering Function block scale high
Mod No. 33 . issi
ode © Retransmission output 3 scale low AL53 Same as Retransmission output |

scale low

4.1.14 When Event 1 type (E5 /) and Event 1 assignment (E/’A /) are
changed [Engineering Mode: Function block No. 41]

The following parameters will be initialized.

Mode

ltems

Symbol

Initial value

Parameter Parameter
Setting Mode | group No. 40

Event 1 set value (EV1)
Event 1 set value (EV1) [high]

Deviation, Process and SV:
TC/RTD inputs: 10
V/1inpusts: 5 % of input span
MV: 50.0

Event 1 set value (EV1’) [low]

TC/RTD inputs: —10
V/I inpusts: =5 % of input span

Event 1 hold action

If the Event type is specified by the initial
setting code when ordering, the factory set

I |value of Event hold action differs depending

on the Event type.
If the Event type is not specified: 0

Engineering Function block
Mode No. 41 Deviation, Process and SV:
. . TC/RTD inputs: 2
Event 1 differential !
ven tierential gap EH I V/I inputs: 0.2 % of input span
MV: 0.2
Event 1 timer Evrd 0.0
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4.1 Parameters to Be Initialized

4.1.15 When Event 2 type (E52) and Event 2 assignment (E/’AZ) are

The following parameters will be initialized.

changed [Engineering Mode: Function block No. 42]

Mode

ltems

Symbol

Initial value

Parameter

Setting Mode

Parameter
group No. 40

Event 2 set value (EV2)
Event 2 set value (EV2) [high]

Eve

Deviation, Process and SV:
TC/RTD inputs: 10
V/1inpusts: 5 % of input span
MV: 50.0

Event 2 set value (EV2’) [low]

Eve

TC/RTD inputs: —10
V/I inpusts: =5 % of input span

Mode

Engineering

Function block
No. 42

Event 2 hold action

EHoC

If the Event type is specified by the initial
setting code when ordering, the factory set
value of Event hold action differs depending
on the Event type.

If the Event type is not specified: 0

Event 2 differential gap

EHC

Deviation, Process and SV:
TC/RTD inputs: 2
V/Iinputs: 0.2 % of input span
MV:0.2

Event 2 timer

vie

0.0

4.1.16 When Event 3 type (E53) and Event 3 assignment (E/'A3J) are

The following parameters will be initialized.

changed [Engineering Mode: Function block No. 43]

Mode

ltems

Symbol

Initial value

Parameter

Setting Mode

Parameter
group No. 40

Event 3 set value (EV3)
Event 3 set value (EV3) [high]

Ev3

Deviation, Process and SV:
TC/RTD inputs: 10
V/1inpusts: 5 % of input span
MV: 50.0

Event 3 set value (EV3’) [low]

Ev3

TC/RTD inputs: —10
V/I inpusts: —5 % of input span

Mode

Engineering

Function block
No. 43

Event 3 hold action

EHo3

If the Event type is specified by the initial
setting code when ordering, the factory set
value of Event hold action differs depending
on the Event type.

If the Event type is not specified: 0

Event 3 differential gap

EH3

Deviation, Process and SV:
TC/RTD inputs: 2
V/Iinputs: 0.2 % of input span
MV:0.2

Event 3 timer

i3

0.0
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4.1 Parameters to Be Initialized

4.1.17 When Event 4 type (E5Y) and Event 4 assignment (E/’AY) are
changed [Engineering Mode: Function block No. 44]

The following parameters will be initialized.

Setting Mode

group No. 40

Mode ltems Symbol Initial value
Deviation, Process and SV:
Event 4 set value (EV4) Evy TC/RTD inputs: 10
Parameter Parameter Event 4 set value (EV4) [high] Y V/Iinpusts: 5 % of input span

MV:50.0

TC/RTD inputs: —10

Event 4 set value (EV4’) [1 Lo
vent 4 set value (EV4Y) [low] Evy V/1 inpust: =5 % of input span
If the Event type is specified by the initial
setting code when ordering, the factory set
Event 4 hold action E HgY |value of Event hold action differs depending
on the Event type.
Engineering Function block If the Event type is not specified: 0
Mode No. 43 Deviation, Process and SV:
. . TC/RTD inputs: 2
Event 4 differential
vent & ditlerertia’ gap EHY V/1inputs: 0.2 % of input span
MV:0.2
Event 4 timer Evr 0.0
4.1.18 When CT1 type (L't !) is changed
[Engineering Mode: Function block No. 45]
The following parameters will be initialized.
Mode Items Symbol Initial value
Engineering Function block e — CTL-6-P-N or CTL-6-P-Z: 800

Mode

No. 45

CTI1 ratio

[y I

CTL-12-S56-10L-N: 1000

4.1.19 When CT2 type (Ct2) is changed

[Engineering Mode: Function block No. 46]

The following parameters will be initialized.

Mode ltems Symbol Initial value
Engineering | Function block . r CTL-6-P-N or CTL-6-P-Z: 800
Mode No. 46 CT?2 ratio LrRe CTL-12-856-10L-N: 1000
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4.1 Parameters to Be Initialized

4.1.20 When Integral/Derivative time decimal point position (! ddP) is

changed [Engineering Mode: Function block No. 50]

The following parameters will be initialized.

Mode ltems Symbol Initial value
Parameter Input 1 Integral time [heat-side] ! ! 240
group No. 51 Input 1_Derivative time [heat-side] ! d 60
Parameter Parameter Input 2_Integral time . ! 240
Setting Mode | group No. 52 Input 2_Derivative time c. d 60
Parameter Input 1_Integral time [cool-side] [ 240
group No. 56 Input 1_Derivative time [cool-side] ! dc 60
4.1.21 When Communication protocol (CMP5) is changed
[Engineering Mode: Function block No. 60]
The following parameters will be initialized.
Mode ltems Symbol Initial value
RKC communication: 0
Function block | Device address Add Modbus: 1
Engineering | No. 60 PLC communication: 0
Mode Data bit configuration LI T 0
F ion block .
Nl:_lgon o Register type MPREL 0
4.1.22 When Register type (MPREL) is changed
[Engineering Mode: Function block No. 62]
The following parameters will be initialized.
Mode ltems Symbol Initial value
Engineering | Function block | Register start number (High-order 4-bit) MPSRH 0
Mode No. 62 Register start number (Low-order 16-bit) MPSRL 1000
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4.1 Parameters to Be Initialized

4.1.23 When Soak time unit (5 dP) is changed
[Engineering Mode: Function block No. 70]

The following parameters will be initialized.

Mode ltems Symbol Initial value
Parameter Parameter . 0:00
r
Setting Mode | group No. 70 Area soak time A5 (0.00 seconds)

4.1.24 When Initialization (dEF) is changed
[Engineering Mode: Function block No. 91]

If Initialization is done by setting “1225 at [Engineering Mode: Function block No. 91], all the settings will

be set to the factory set values.

[ NOTE
Make sure all settings are recorded before Initializing.
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4.2 Parameters to Be Automatically Converted

4.2 Parameters to Be Automatically Converted

If the data of the following parameter is changed, related set values are also automatically converted.

[ NOTE
Make sure all settings are recorded before changing the set values.

[ NOTE
Check all set values after having changed the settings.

I~ See m Example of automatic conversion (P. 4-22) for details of automatic conversion.

See page
e Input data type Engineering Mode Function block No. 21 4-23
e Input 1_Decimal point position Engineering Mode Function block No. 21 4-25
e Input 1_Input range high/low Engineering Mode Function block No. 21 4-25
e Input 1_Control action Engineering Mode Function block No. 51 4-27
e Input 1_Setting limiter high/low Engineering Mode Function block No. 71 4-27
e Input 1_Output limiter high/low [heat-side] Parameter Setting Mode Parameter group No. 51 4-27
e Input 1_Output limiter high/low [cool-side] Parameter Setting Mode Parameter group No. 56 4-27
e Input 2_Decimal point position Engineering Mode Function block No. 22 4-28
e Input 2_Input range high/low Engineering Mode Function block No. 22 4-30
e Input 2_Setting limiter high/low Engineering Mode Function block No. 72 4-32
e Input 2_Output limiter high/low Parameter Setting Mode Parameter group No. 52 4-32
e Memory area transfer Memory Area Transfer Mode 4-32
e Input 1_Knee point correction limit value Engineering Mode Function block No. 21 4-32
e Input 2_Knee point correction limit value Engineering Mode Function block No. 22 4-33
e Input 1_Level PID setting 1 Setup Setting Mode Setting group No. 51 4-33
e Input 1_Level PID setting 2 Setup Setting Mode Setting group No. 51 4-33
e Input 1_Level PID setting 3 Setup Setting Mode Setting group No. 51 4-34
e Input 1_Level PID setting 4 Setup Setting Mode Setting group No. 51 4-34
e Input 1_Level PID setting 5 Setup Setting Mode Setting group No. 51 4-34
e Input 1_Level PID setting 6 Setup Setting Mode Setting group No. 51 4-35
e Input 1_Level PID setting 7 Setup Setting Mode Setting group No. 51 4-35
e Input 2_Level PID setting 1 Setup Setting Mode Setting group No. 52 4-35
e Input 2_Level PID setting 2 Setup Setting Mode Setting group No. 52 4-36
e Input 2_Level PID setting 3 Setup Setting Mode Setting group No. 52 4-36
e Input 2_Level PID setting 4 Setup Setting Mode Setting group No. 52 4-36
e Input 2 Level PID setting 5 Setup Setting Mode Setting group No. 52 4-37
e Input 2_Level PID setting 6 Setup Setting Mode Setting group No. 52 4-37
e Input 2_Level PID setting 7 Setup Setting Mode Setting group No. 52 4-37
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4.2 Parameters to Be Automatically Converted

m Example of automatic conversion

e If the position of a decimal point is changed, the decimal point is shifted according to the setting.

Example 1: When the Input 1 _Input range high is set to 400.0 °C, changing the decimal point position to 0
from 1 will change the Input 1 _Input range high to 400 °C.

Input 1_
Input range high
| OIr C L | OIrC L The value will be rounded off to a positive integer.
Lo ari »| LI LIl (400.5 °C is rounded off to 401 °C)

(NI mr
L [N/ N

Example 2: When the Input 1 input range is —200.0 to +850.0 °C (Input type: RTD Pt100), changing the
decimal point position to 2 from 1 will change the input range to —100.00 to +850.00 °C.

Input 1_
Input range high
,' PL—, '-—, H - ,' ,'— L—, '-, H In case of RTD Pt100, as the maximum measuring
BES’IJL_’I ESDBL"’I range with decimal place of 2 is —100.00 to +850.00
°C, this value will not be exceeded.
Input 1_
Input range low
]y ]y
(NN | LT LI
_FH—U—H_I 1 rr
i [N AN

e When the input range is changed, the setting limiter will be also changed according to the setting.

Example: Input 1 _Input range is 0 to 1372 °C, Input 1 _Setting limiter high is 800 °C. Changing the Input 1
Input range high to 400 °C will change the Setting limiter high to 400 °C accordingly.

Input range low Input range high

|4 Input range =|

| Setting range :

| A A I
0°C 100 °C 800 °C 1372 °C
Setting limiter low Setting limiter high

400 °C
Input range ———»

Change

| Setting range |

I AN I
00°C  100°C 400 °C
Setting limiter low Setting limiter high
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4.2 Parameters to Be Automatically Converted

4.2.1 When Input data type (! Nd") is changed
[Engineering Mode: Function block No. 21]

The following parameters will be automatically converted.

Some parameters may have prerequisite for automatic conversion. (See the prerequisite and P. 4-24)

IMRO3DO05-E2

Mode Items Symbol [Condition
Monitor & SV Setting Mode Set value (SV) of differential temperature input —
Parameter group No. 00 Set value (SV) of differential temperature input d5V —
Event 1 set value (EV1) Ey 4
Event 1 set value (EV1) [high] v
Event 1 set value (EV1”) [low] Ev 4
Event 2 set value (EV2) = 4
Event 2 set value (EV2) [high] 4
Event 2 set value (EV2’) [low] ve! 4
Parameter group No. 40
Event 3 set value (EV3) £v3 4
Event 3 set value (EV3) [high] 4
Event 3 set value (EV3’) [low] Ev3 4
Event 4 set value (EV4) Eyy 4
Event 4 set value (EV4) [high] 4
Event 4 set value (EV4’) [low] Ery 4
Input 1_Proportional band [heat-side] ! P 1
Input 1_ON/OFF action differential gap (upper) I aoHH 1
Parameter group No. 51 - - N
Input 1_ON/OFF action differential gap (lower) I oHL 1
Input 1_LBA deadband (LBD) . Lbd| —
Input 2_Proportional band c. P 1
Input 2_ON/OFF action differential gap (upper) c oHH 1
Parameter group No. 52 - ; ;
Input 2_ON/OFF action differential gap (lower) 2. oHL 1
Input 2_LBA deadband (LBD) c Lbd —
Parameter Setting Mode Input 1_Proportional band [cool-side] I Pc 1
Parameter group No. 56
Input 1_Overlap/Deadband . dhb 1
Input 1_Setting change rate limiter (up) 1Sy Ry —
Input 1_Setting change rate limiter (down) 15y Rd —
Parameter group No. 70 - .
Input 2_Setting change rate limiter (up) 25y Ry —
Input 2_Setting change rate limiter (down) 25V Rd —
Input 1_Knee point input value 1 . rP 1 —
Input 1_Knee point input value 2 . rP2 —
Input 1_Knee point input value 3 I, ~P3 —
Input 1_Knee point input value 4 . ~PY —
Input 1_Knee point input value 5 . rP5S —
Parameter group No. 71 - -
Input 1_Knee point correction value 1 Loy —
Input 1_Knee point correction value 2 l.rve —
Input 1_Knee point correction value 3 I ~v3 —
Input 1_Knee point correction value 4 | —
Input 1_Knee point correction value 5 l.rv —
Input 2_Knee point input value 1 c.rPi —
Input 2_Knee point input value 2 c. rP2 —
Parameter group No. 72 Input 2_Knee point input value 3 c. ~P3d —
Input 2_Knee point input value 4 c. rPY —
Input 2_Knee point input value 5 2. rP§ —
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4.2 Parameters to Be Automatically Converted

Mode Items Symbol |Condition
Input 2_Knee point correction value 1 c.orv —
Input 2_Knee point correction value 2 c.rve —
Parameter Setting Mode | Parameter group No. 72 Input 2_Knee point correction value 3 c.orv3 —
Input 2_Knee point correction value 4 c. vy —
Input 2_Knee point correction value 5 c. v —
Setting group No. 21 Input 1_PV bias I Ph —
Setting group No. 22 Input 2_PV bias (RS bias) 2 P _
Setting group No. 53 Input 1_AT bias I Arh _
Setting group No. 54 Input 2_AT bias Z RrL —
Input 1_Determination point of external disturbance Exdd —
i Setting group No. 57
Setup Setting Mode & grotp Input 2_Determination point of external disturbance cEXd —
Input 1_Peak hold monitor IPHL —
Input 1_Bottom hold monitor IEHL —
Setting group No. 91 -
Input 2_Peak hold monitor 2PHL —
Input 2_Bottom hold monitor cEHL —
Input 1_Input error determination point (high) ! PaoV —
Function block No. 21 Input 1_Input error determination point (low) I PUN —
Input 1_Knee point correction limit value I-vML —
Input 2_Input error determination point (high) 2 PaoV —
Function block No. 22 Input 2_Input error determination point (low) Zc PUN _
Input 2_Knee point correction limit value 2ryML —
Retransmission output 1 scale high AHS ! 2
Function block No. 31 —
Retransmission output 1 scale low ALS ! 2
Retransmission output 2 scale high AHEZ 2
Function block No. 32
Retransmission output 2 scale low ALS? 2
Engineering Mode Retransmission output 3 scale high AHS3 2
Function block No. 33 —
Retransmission output 3 scale low AL53 2
Function block No. 41 Event 1 differential gap EH ! 3
Function block No. 42 Event 2 differential gap EHZ 3
Function block No. 43 Event 3 differential gap EHI 3
Function block No. 44 Event 4 differential gap EHY 3
Input 1_Start determination point ! PdR —
Function block No. 51 - -
Input 1_Level PID differential gap ! LHS —
Input 2_Start determination point Z PdA —
Function block No. 52 - -
Input 2_Level PID differential gap 2 LHS —
Function block No. 58 Input circuit error alarm set value 1 r _
Condition

1: When Input type is Thermocouple/RTD input.

2: When Retransmission output is “Input 1 _Deviation,” “Input 2_Deviation,” or Measured value (PV) of differential temperature

input.
3: Event type is other than Manipulated output value
4: In any one of the following cases
* Event type is a deviation action

* Evet type is an input value action, AND Event assignment is “Differential temperature input.”

+ Event type is a set value action, AND Event assignment is “Differential temperature input.”
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4.2 Parameters to Be Automatically Converted

4.2.2 When Input 1_Decimal point position ( /PLdP), Input 1_Input range
high ( /PL5H) and Input 1_Input range low ( /PL5L) are changed
[Engineering Mode: Function block No. 21]

The following parameters will be automatically converted.

Some parameters may have prerequisite for automatic conversion. (See the prerequisite and P. 4-26)

Mode Items Symbol |Condition
. . Input 1_Set value (SV) —
Monitor & SV Setting Mode
Set value (SV) of differential temperature input —
Input 1_Set value (SV) ! v —
Parameter group No. 00
Set value (SV) of differential temperature input a5y —
Event 1 set value (EV1) "o 3
Event 1 set value (EV1) [high] bl
Event 1 set value (EV1’) [low] Ev 3
Event 2 set value (EV2) £ve 3
Event 2 set value (EV2) [high] 4
Event 2 set value (EV2’) [low] Evo 3
Parameter group No. 40
Event 3 set value (EV3) £/3 3
Event 3 set value (EV3) [high] 4
Event 3 set value (EV3) [low] Eva 3
Event 4 set value (EV4) vy 3
Event 4 set value (EV4) [high] i’
Event 4 set value (EV4’) [low] Ery 3
Input 1_Proportional band [heat-side] ! P 2
Input 1_ON/OFF action differential gap (upper) ! aoHH 2
Parameter group No. 51 - - -
Input 1_ON/OFF action differential gap (lower) I oHL 2
Input 1_LBA deadband (LBD) I Lbd —
Input 1_Proportional band [cool-side] ! Pc 2
Parameter group No. 56
Input 1 _Overlap/Deadband .. db 2
Input 1_Setting change rate limiter (up) 1SyRY —
i Parameter group No. 70
Parameter Setting Mode Input 1_Setting change rate limiter (down) 'Sy Rd —
Input 1_Knee point input value 1 P! —
Input 1_Knee point input value 2 P2 —
Input 1_Knee point input value 3 -P3 —
Input 1_Knee point input value 4 Py —
Input 1_Knee point input value 5 -P§5 —
Parametergroup No. 71 - -
Input 1_Knee point correction value 1 v —
Input 1_Knee point correction value 2 e —
Input 1_Knee point correction value 3 -3 —
Input 1_Knee point correction value 4 Y —
Input 1_Knee point correction value 5 V5 —

Parameter group No. 72

Input 2__Knee point input value 1

Input 2_Knee point input value 2

Input 2_Knee point input value 3

Input 2_Knee point input value 4

Input 2_Knee point input value 5

Input 2_Knee point correction value 1

Input 2__Knee point correction value 2

Input 2_Knee point correction value 3

Input 2_Knee point correction value 4

Input 2_Knee point correction value 5

a¥) VRSV (VI VR FoY [ VYV VYT VY R R PR R R R R P R P
A
]
w

IMRO3DO05-E2

4-25



4.2 Parameters to Be Automatically Converted

Mode Items Symbol |Condition
Setting group No. 21 Input 1_PV bias ! Pk —
Setting group No. 22 Input 2_PV bias (RS bias) * 2 Ph 1

Input 1_Level PID setting 1 ILEV —
Input 1_Level PID setting 2 ILEV 2 _—
Input 1_Level PID setting 3 ILEV S —
Setting group No. 51 Input 1_Level PID setting 4 ILEVY —
Input 1_Level PID setting 5 ILEVS —
Setup Setting Mode
Hp Setting Input 1_Level PID setting 6 nEeEve! —
Input 1_Level PID setting 7 ILEVT —
Setting group No. 53 Input 1_AT bias ! Ars —
Setting group No. 57 Input 1_Determination point of external disturbance 1EXdd —
Setting group No. 58 PV select transfer level 2PyLY —
Input 1_Peak hold monitor IPHLd —
Setting group No. 91 -
Input 1_Bottom hold monitor IEHL A —
Input 1_Input range high * IPLSH —
Input 1_Input range high * IPLSL —
Function block No. 21 Input 1_Input error determination point (high) I PaV _
Input 1_Input error determination point (low) I PUN —
Input 1_Knee point correction limit value -vML —
Input 2_Input range high * cPLGH 1
Function block No. 22 Input 2_Input range high * cPLOSL 1
Input 2_Knee point correction limit value 2ryML 1
Retransmission output 1 scale high AHS | 4
Function block No. 31 —
Retransmission output 1 scale low LG 4
Retransmission output 2 scale high AHSZ 4
Function block No. 32
Engineering Mode Retransmission output 2 scale low ALs? 4
Retransmission output 3 scale high AHS53 4
Function block No. 33
Retransmission output 3 scale low ALg3 4
Function block No. 41 Event 1 differential gap EH ! 3
Function block No. 42 Event 2 differential gap EHZ 3
Function block No. 43 Event 3 differential gap EHI 3
Function block No. 44 Event 4 differential gap EHY 3
Input 1_Start determination point ! PdR —
Function block No. 51 - -
Input 1_Level PID differential gap ! LHS —
Function block No. 58 Input circuit error alarm set value I —
Input 1_Setting limiter high ! GLH —
Function block No. 71 —
Input 1_Setting limiter low L 5LL —

* Only if the Input 1_Decimal point position has been changed. (Not applicable to high and low limit of Input 1)

Condition
1: “Select function for input 2” is not Remote setting input AND Input 2_Input type is not either voltage output or current output.
2: When Input 1_Input type is Thermocouple/RTD input.
3: The condition is either of the following.

+ Event type is other than Manipulated output value AND “Select function for input 2” is set to “Control with PV select.”

+ Event type is other than Manipulated output value AND Event assignment is either “Input 1” or “Differential temperature input.”
4: Retransmission output is “No retransmission output,” “Input 1 Measured value (PV),” “Input 1_Set value (SV),”

“Input 1_Deviation,” “Input 1_Remote setting input value,” OR Measured value (PV) of differential temperature input.
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4.2 Parameters to Be Automatically Converted

4.2.3 When Input 1_Control action (/. o5) is changed
[Engineering Mode: Function block No. 51]

The following parameters will be automatically converted.

Mode Items Symbol
Parameter group No. 51 Input 1_Integral time [heat-side] ! !
Parameter Setting Mode
Parameter group No. 70 Input 1_Manipulated output value (Area) ! MR
Setup Setting Mode Setting group No. 51 Input 1 _Manual manipulated output value MMy
Engineering Mode Function block No. 51 Input 1_Manipulated output value at input error ! PSM

4.2.4 When Input 1_Setting limiter high/low (/! 5LH, I 5LL)is changed
[Engineering Mode: Function block No. 71]

The following parameters will be automatically converted.

Mode Items Symbol
Monitor & SV Setting Mode Input 1_Set value (SV)
Parameter Setting Mode | Parameter group No. 00 Input 1_Set value (SV) ! Sy

4.2.5 When Input 1_Output limiter high/low [heat-side] (/. oLH, | oll)is
changed [Parameter Setting Mode: Parameter group No. 51]

The following parameters will be automatically converted.

Mode Items Symbol

Setup Setting Mode Setting group No. 51 Input 1_Manual manipulated output value !

4.2.6 When Input 1_Output limiter high/low [cool-side] ( loLHc, lollc)is
changed [Parameter Setting Mode: Parameter group No. 56]

The following parameters will be automatically converted.
If the control action is set to “Heat/Cool PID control,” the data of the following parameter will be

automatically converted.

Mode Items Symbol

Setup Setting Mode Setting group No. 51 Input 1_Manual manipulated output value !
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4.2 Parameters to Be Automatically Converted

4.2.7 When Input 2_Decimal point position (ZPLdP) is changed
[Engineering Mode: Function block No. 22]

The following parameters will be automatically converted.

Some parameters may have prerequisite for automatic conversion. (See the prerequisite and P. 4-29)

Mode Items Symbol [Condition
Monitor & SV Setting Mode Input 2_Set value (SV) —
Parameter group No. 00 Input 2_Set value (SV) c oy —
Event 1 set value (EV1) £yl 3
Event 1 set value (EV1) [high] v
Event 1 set value (EV1’) [low] Ev 3
Event 2 set value (EV2) e 3
Event 2 set value (EV2) [high] 4
Event 2 set value (EV2”) [low] ve! 3
Parameter group No. 40
Event 3 set value (EV3) £v3 3
Event 3 set value (EV3) [high] 4
Event 3 set value (EV3’) [low] Ev3 3
Event 4 set value (EV4) vy 3
Event 4 set value (EV4) [high] 4
Event 4 set value (EV4’) [low] Evy 3
Input 2_Proportional band c. P 2
Input 2 ON/OFF action differential gap (upper) 2 aHH 2
Parameter Setting Mode | Parameter group No. 52 - - -
Input 2_ON/OFF action differential gap (lower) 2 oHL 2
Input 2_LBA deadband (LBD) 2 Lbd —
Input 2_Setting change rate limiter (up) 25V RY —
Parameter group No. 70
Input 2_Setting change rate limiter (down) 25V Rd —
Input 2_Knee point input value 1 c.rP I 1
Input 2_Knee point input value 2 c. P2 1
Input 2_Knee point input value 3 c. rP3 1
Input 2_Knee point input value 4 c. P4 1
Input 2_Knee point input value 5 c. rP§ 1
Parameter group No. 72 - -
Input 2_Knee point correction value 1 c.orv 1
Input 2__Knee point correction value 2 c. v 1
Input 2_Knee point correction value 3 2. rv3 1
Input 2_Knee point correction value 4 2. rvY 1
Input 2_Knee point correction value 5 c. V5§ 1
. Input 2_PV bias
Setting group No. 22 (RS bias) . Ph 1
Input 2_Level PID setting 1 cLEV ! —
Input 2_Level PID setting 2 cLEV? —
Input 2_Level PID setting 3 cLEVT —
Setting group No. 52 Input 2_Level PID setting 4 2LEVY _
Setup Setting Mode Input 2_Level PID setting 5 2LEVE —
Input 2_Level PID setting 6 cLEVE —
Input 2_Level PID setting 7 2LEVT —
Setting group No. 54 Input 2_AT bias 2 RArs _
Setting group No. 57 Input 2_Determination point of external disturbance cEXdY —
Input 2_Peak hold monitor Z2PHLd —
Setting group No. 91 -
Input 2_Bottom hold monitor 2hHLd —
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4.2 Parameters to Be Automatically Converted

Mode Items Symbol |Condition
Input 2_Input range high cPLGH 1
Input 2_Input range low cPOGL 1
Function block No. 22 Input 2_Input error determination point (high) Zc PgV —
Input 2_Input error determination point (low) 2 PUN —
Engineering Mode Input 2_Knee point correction limit value cry ML 1
Retransmission output 1 scale high AHS | 4
Function block No. 31
Retransmission output 1 scale low ALS | 4
Retransmission output 2 scale high AHSZ 4
Function block No. 32
Retransmission output 2 scale low ALge 4
Retransmission output 3 scale high AHS53 4
Function block No. 33
Retransmission output 3 scale low ALg3 4
Function block No. 41 Event 1 differential gap EH ! 3
Function block No. 42 Event 2 differential gap EHZ 3
Function block No. 43 Event 3 differential gap EHI 3
Engineering Mode - -
Function block No. 44 Event 4 differential gap EHY 3
Input 2_Start determination point Zc PdAR —
Function block No. 52
Input 2_Level PID differential gap 2 LHS —
Input 2_Setting limiter high c 5L —
Function block No. 72
Input 2_Setting limiter low Z 5Lt —
Condition

1: “Select function for input 2” is not Remote setting input AND Input 2_Input type is not either voltage output or current output.

2: When Input 1_Input type is Thermocouple/RTD input.
3: If Event type is other than manipulated output AND “Select function for input 2” is other than “Control with PV select,” AND
Event assignment is “Input 2.”

4: Retransmission output is “Input 2_Measured value (PV),” “Input 2_Set value (SV),” or “Input 2_Deviation.”

IMRO3DO05-E2
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4.2 Parameters to Be Automatically Converted

4.2.8 When Input 2_Setting limiter high/low (ZPL5H, 2PL5L) is changed
[Engineering Mode: Function block No. 22]

The following parameters will be automatically converted.

Some parameters may have prerequisite for automatic conversion. (See the prerequisite and P. 4-31)

Mode Items Symbol [Condition
Monitor & SV Setting Mode Input 2_Set value (SV) —
Input 1_Set value (SV) ! v 1
Parameter group No. 00
Input 2_Set value (SV) c. v —
Event 1 set value (EV1) . 5
Event 1 set value (EV1) [high] bl
Event 1 set value (EV1”) [low] Ev 5
Event 2 set value (EV2) vo 5
Event 2 set value (EV2) [high] 4
Event 2 set value (EV2’) [low] e 5
Parameter group No. 40
Event 3 set value (EV3) £v3 5
Event 3 set value (EV3) [high] 4
Event 3 set value (EV3’) [low] Eva 5
Event 4 set value (EV4) Evy 5
Event 4 set value (EV4) [high] 4
Event 4 set value (EV4’) [low] Ery 5
Input 1_Proportional band [heat-side] ! P 3
Input 1_ON/OFF action differential gap (upper) I oHH 3
Parameter group No. 51 - - -
Input 1_ON/OFF action differential gap (lower) I aHL 3
Input 1_LBA deadband (LBD) . Lbd 1
Input 2_Proportional band c. P 2
Parameter Setting Mode Input 2. ON/OFF action differential gap (upper) 2 aHH 2
Parameter group No. 52
Input 2_ON/OFF action differential gap (lower) 2 oHL 2
Input 2_LBA deadband (LBD) c Lbd| —
Input 1_Proportional band [cool-side] I Pc 3
Parameter group No. 56
Input 1_Overlap/Deadband I dhb 3
Input 1_Setting change rate limiter (up) 1Sy RY 1
Input 1_Setting change rate limiter (down) 1SV Rd 1
Parameter group No. 70 - .
Input 2_Setting change rate limiter (up) 25V Ry —
Input 2_Setting change rate limiter (down) 25V Rd —
Input 2_Knee point input value 1 c.rP I —
Input 2_Knee point input value 2 c. rP2 —
Input 2_Knee point input value 3 c. rP3 —
Input 2_Knee point input value 4 c. rPY —
Input 2_Knee point input value 5 c. rPS —
Parameter group No. 72 - -
Input 2_Knee point correction value 1 2. —
Input 2_Knee point correction value 2 c.orve —
Input 2_Knee point correction value 3 c.rv —
Input 2_Knee point correction value 4 c. vy —
Input 2_Knee point correction value 5 c.rv§ —
. Input 2_PV bias
Setting group No. 22 (RS bias) c. Ph 4
Input 1_Level PID setting 1 ILEV 1
Setup Setting Mode Input 1_Level PID setting 2 ILEY? 1
Setting group No. 51 -
Input 1_Level PID setting 3 ILEV 3 1
Input 1_Level PID setting 4 ILEVH 1
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4.2 Parameters to Be Automatically Converted

Mode Items Symbol |Condition
Input 1_Level PID setting 5 ILEVS 1
Setting group No. 51 Input 1_Level PID setting 6 ILEVE 1
Input 1_Level PID setting 7 ILEVT 1
Input 2_Level PID setting 1 cLEV —
Input 2_Level PID setting 2 cLEVZ —
Input 2_Level PID setting 3 cLEVT —
Setting group No. 52 Input 2_Level PID setting 4 2LEVY —
Input 2_Level PID setting 5 cLEVES —
Setup Setting Mod:
ctup Setiing Yode Input 2_Level PID setting 6 2LEVE —
Input 2_Level PID setting 7 cLEVT —
Setting group No. 53 Input 1_AT bias ! ATk 1
Setting group No. 54 Input 2_AT bias Z RArL _
Input 1_Determination point of external disturbance TExdd 1
Setting group No. 57 — - -
Input 2_Determination point of external disturbance ZEXdJ —
Input 2_Peak hold monitor 2PHL —
Setting group No. 91 -
Input 2_Bottom hold monitor 2hHL —
Input 2_Input error determination point (high) Zc PgV —
Function block No. 22 Input 2_Input error determination point (low) Zc PUN _
Input 2_Knee point correction limit value 2ryML —
Retransmission output 1 scale high AHS ! 6
Function block No. 31
Retransmission output 1 scale low ALS ! 6
Retransmission output 2 scale high AHSZ 6
Function block No. 32
Retransmission output 2 scale low ALS2 6
Retransmission output 3 scale high AHS53 6
Function block No. 33 —
Retransmission output 3 scale low ALS53 6
Function block No. 41 Event 1 differential gap EH 5
Engineering Mode Function block No. 42 Event 2 differential gap EHZ 5
Function block No. 43 Event 3 differential gap EHI 5
Function block No. 44 Event 4 differential gap EHY 5
Input 1_Start determination point ! PdA 1
Function block No. 51
Input 1_Level PID differential gap P d 1
Input 2_Start determination point Z PdR —
Function block No. 52
Input 2_Level PID differential gap 2 LHS —
Input 1_Setting limiter high ! SLH 1
Function block No. 71
Input 1_Setting limiter low 5Lt 1
Input 2_Setting limiter high c GLH —
Function block No. 72 —
Input 2_Setting limiter low c SLL —

Condition
1: If “Select function for input 2” is “Control with PV select.”
2: When Input type is Thermocouple/RTD input.
3: “Select function for input 2” is “Control with PV select” AND Input 2_Input type is Thermocouple/RTD input.
4: “Select function for input 2” is other than Remote setting input
S5: If Event type is other than manipulated output AND “Select function for input 2” is other than “Control with PV select,” AND
Event assignment is “Input 2.”
6: The condition is either of the following.
* Retransmission output is “Input 2_Measured value (PV),” “Input 2_Set value (SV),” or “Input 2_Deviation.”
* When “Select function for Input 2” is “Control with PV select,” the Retransmission output will be as follows.
“No retransmission output,” “Input 1_Measured value (PV),” “Input 1_Set value (SV),” “Input 1_Deviation,”
“Input 1_Remote setting input value,” OR Measured value (PV) of differential temperature input.
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4.2 Parameters to Be Automatically Converted

4.2.9 When Input 2_Setting limiter high/low (Z. 5LH, 2. 5LL) is changed
[Engineering Mode: Function block No. 72]

The following parameters will be automatically converted.

Mode Items Symbol
Monitor & SV Setting Mode Input 2_Set value (SV)
Parameter Setting Mode | Parameter group No. 00 Input 2_Set value (SV) 14

4.2.10 When Input 2_Output limiter high/low (2. oLH, 2. oll)is changed
[Parameter Setting Mode: Parameter group No. 52]

The following parameters will be automatically converted.

Mode Items Symbol
Setup Setting Mode Setting group No. 52 Input 2 Manual manipulated output value MMV

4.2.11 When Memory area transfer (AFEA) is changed [Memory Area
Transfer Mode]

The following parameters will be automatically converted.

Mode Items Symbol
Setting group No. 51 Input 1_Manual manipulated output value MMy
Setup Setting Mode
Setting group No. 52 Input 2_Manual manipulated output value c MMy

4.2.12 When Input 1_Knee point correction limit value ( I~/ML) is
changed [Engineering Mode: Function block No. 21]

The following parameters will be automatically converted.

Mode Items Symbol
Input 1_Knee point correction value 1 Loy
Input 1_Knee point correction value 2 e
Parameter Setting Mode Parameter group No. 71 Input 1_Knee point correction value 3 . rv3
Input 1_Knee point correction value 4 . rvY
Input 1_Knee point correction value 5 . V5
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4.2 Parameters to Be Automatically Converted

4.2.13 When Input 2_Knee point correction limit value (Z-/ ML) is
changed [Engineering Mode: Function block No. 22]

The following parameters will be automatically converted.

Mode Items Symbol
Input 2_Knee point correction value 1 c.orv
Input 2_Knee point correction value 2 c.orve
Parameter Setting Mode Parameter group No. 72 Input 2_Knee point correction value 3 c.orv
Input 2_Knee point correction value 4 c.rvYH
Input 2_Knee point correction value 5 c.rv§
4.2.14 When Input 1_Level PID setting 1 ( /LEV /) is changed
[Setup Setting Mode: Setting group No. 51]
The following parameters will be automatically converted.
Mode ltems Symbol
Input 1_Level PID setting 2 ILEV
Input 1_Level PID setting 3 ILEv3d
Input 1_Level PID setting 4 ILEVH
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 5 ILEVS
Input 1_Level PID setting 6 ILEVEG
Input 1_Level PID setting 7 ILEVT
4.2.15 When Input 1_Level PID setting 2 (/LEV2) is changed
[Setup Setting Mode: Setting group No. 51]
The following parameters will be automatically converted.
Mode ltems Symbol
Input 1_Level PID setting 1 ILEV |
Input 1_Level PID setting 3 ILEV3
Input 1_Level PID setting 4 ILEVY
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 5 ILEVS
Input 1_Level PID setting 6 ILEVE
Input 1_Level PID setting 7 ILEVN
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4.2 Parameters to Be Automatically Converted

4.2.16 When Input 1_Level PID setting 3 ( /LEV J) is changed
[Setup Setting Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode

ltems

Symbol

Setup Setting Mode

Setting group No. 51

Input I _Level PID setting 1

<

Input 1_Level PID setting 2

<

Input 1 _Level PID setting 4

<

Input 1_Level PID setting 5

Input 1_Level PID setting 6

<

Input 1_Level PID setting 7

el e S
m|m|m|m|m|m

b AN AN AN AN RN

<

Slo |2 ||

4.2.17 When Input 1_Level PID setting 4 (/LEVY) is changed
[Setup Setting Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode

ltems

Symbol

Setup Setting Mode

Setting group No. 51

Input I _Level PID setting 1

<

Input 1_Level PID setting 2

<

Input 1_Level PID setting 3

<

Input 1_Level PID setting 5

Input 1_Level PID setting 6

<

Input 1_Level PID setting 7

S RS
m{m|m|m|m|m

bR AN AN RN

<

Ao v W | —

4.2.18 When Input 1_Level PID setting 5 (/LEVS) is changed
[Setup Setting Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode

ltems

Symbol

Setup Setting Mode

Setting group No. 51

Input 1_Level PID setting 1

<

Input 1_Level PID setting 2

<

Input 1_Level PID setting 3

<

Input 1 _Level PID setting 4

Input 1_Level PID setting 6

<

Input 1_Level PID setting 7

<

g e Rl S
m M |m|m|m|m
S ) (= o [V [ V)

AN AN AN AN RN

4-34

IMRO3DO05-E2



4.2 Parameters to Be Automatically Converted

4.2.19 When Input 1_Level PID setting 6 ( /LEVE) is changed
[Setup Setting Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode Items Symbol
Input 1_Level PID setting 1 ILEV
Input 1_Level PID setting 2 ILEV P
‘ ) Input 1_Level PID setting 3 ILEV3
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 4 ILEVY
Input 1_Level PID setting 5 ILEVS
Input 1_Level PID setting 7 Iwern
4.2.20 When Input 1_Level PID setting 7 (/LEV ) is changed
[Setup Setting Mode: Setting group No. 51]
The following parameters will be automatically converted.
Mode Items Symbol
Input 1_Level PID setting 1 ILEV |
Input 1_Level PID setting 2 ILEV?
- ) Input 1_Level PID setting 3 ILEV3
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 4 ILEVY
Input 1_Level PID setting 5 ILEVS
Input 1_Level PID setting 6 ILEVEG
4.2.21 When Input 2_Level PID setting 1 (2.LEV /) is changed
[Setup Setting Mode: Setting group No. 52]
The following parameters will be automatically converted.
Mode Items Symbol
Input 2_Level PID setting 2 cLEV?
Input 2_Level PID setting 3 cLEV

<

Input 2_Level PID setting 4

ny
M

Setup Setting Mod Setting group No. 52
elup Setiing Mode & group Input 2_Level PID setting 5

<

i

mny
= | |||
m (M| m
== <= =T == =
DO juw | Ljw

Input 2_Level PID setting 6

<

Input 2_Level PID setting 7

n
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4.2 Parameters to Be Automatically Converted

4.2.22 When Input 2_Level PID setting 2 (.LEV2) is changed

[Setup Setting Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode

ltems

Input 2_Level PID setting 1

!

Input 2_Level PID setting 3 cLEVS

) Input 2_Level PID setting 4 cLEVY

Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 5 cLEVS
Input 2_Level PID setting 6 cLEVE

Input 2_Level PID setting 7 cLEVT

4.2.23 When Input 2_Level PID setting 3 (Z.LE/Y 3) is changed

[Setup Setting Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode Items Symbol
Input 2_Level PID setting 1 cLEV |
Input 2_Level PID setting 2 cLEV?
- ) Input 2_Level PID setting 4 c2LEVY
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 5 cLEVS
Input 2_Level PID setting 6 cLEVE
Input 2_Level PID setting 7 ZLEVT
4.2.24 When Input 2_Level PID setting 4 (Z.LEV'Y) is changed
[Setup Setting Mode: Setting group No. 52]
The following parameters will be automatically converted.
Mode Items Symbol
Input 2_Level PID setting 1 cLEV

Setup Setting Mode

Setting group No. 52

Input 2_Level PID setting 2

<

mn

Input 2_Level PID setting 3

N
m(m

Input 2_Level PID setting 5

Input 2_Level PID setting 6

<

i

Input 2_Level PID setting 7

<

g
r=|r= (= (= (e
(e mm
ANIANIAIA AN A
S| jwfw | Py |-

n
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4.2 Parameters to Be Automatically Converted

4.2.25 When Input 2_Level PID setting 5 (Z.LEVS) is changed
[Setup Setting Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode Items Symbol
Input 2_Level PID setting 1 LEV |
Input 2_Level PID setting 2 cLEVC
Input 2_Level PID setting 3 cLEV I
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 4 cLEVY
Input 2_Level PID setting 6 cLEVE
Input 2_Level PID setting 7 cLEVT

4.2.26 When Input 2_Level PID setting 6 (Z.LEVE) is changed
[Setup Setting Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode Items Symbol
Input 2_Level PID setting 1 cLEV |
Input 2_Level PID setting 2 cLEVCZ
Input 2_Level PID setting 3 Z2LEV 3
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 4 cLEVH
Input 2_Level PID setting 5 2LEVS
Input 2_Level PID setting 7 ZLEVT

4.2.27 When Input 2_Level PID setting 7 (2.LEV") is changed
[Setup Setting Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode Items Symbol
Input 2_Level PID setting 1

1/

n
=

Input 2_Level PID setting 2

<

g
m(m

Input 2_Level PID setting 3

<

ny

Setup Setting Mod Setting group No. 52
el Setiing Yode £ £Toup Input 2_Level PID setting 4

i

g
r=|r= (= (= (e
(e mm
ANIANIAIA AN A
oV ju | Cjuwy(fu |-

Input 2_Level PID setting 5

<

Input 2_Level PID setting 6

n
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[Functions]

INPUT FUNCTION

This chapter describes input related functions, setting contents and setting
procedure based on the key words related to inputs.

5.1 Changing INPUL ... 5-2
5.2 Switching Functions Using Digital Inputs (DI)..........ccovvvveeeeeneeene. 5-16
5.3 Correcting Input (PV Bias and PV Ratio) ...........ccceevvvviiicieenenee. 5-28
5.4 Preventing the Input Flicker ... 5-31
5.5 Inverting the INput.........ccooorii e 5-33
5.6 Extracting Square Root of Input..........cccccceeiiiiiiiii 5-35
5.7 Changing Error Handling at Input Error ............cccooiiiiiiiiiiiie 5-39
5.8 Using Dual Input Function ...........cccoooiiiiiiiii e, 5-48
5.9 Changing Power Supply Frequency .........ccccoeoeeeiiiiiiiiiiiiieee e, 5-51

5.10 Making Corrections at Multiple Points
(Input Knee Point Correction) ...........ooovveiiiiieeeiiieieecceeee e 5-52
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5. INPUT FUNCTION

5.1 Changing Input

Measured input can be changed at following parameters. Set the input according to the sensor and the
application.

— Input type

— Dispaly unit

— Decimal point position

— Input range high/Input range low

— Input data type

B Description of function

Input type
Input type can be easily configured to thermocouple, RTD, current or voltage only by changing the settings.
¢ TC input type: K,ILR,S, B, E,N, T, W5Re/W26Re, PL II, U, L, PR40-20
e RTD input type: ~ Pt100, JPt100
e Current input type: 0 to 20 mA DC, 4 to 20 mA DC
e Voltage input type: 0to 10 VDC,0to SV DC,1to 5V DC,0to 1 VDC,-10to+10V DC, -5 to+5 V DC,
0to 100 mV DC, 0to 10 mV DC

Display unit
In case of thermocouple or RTD input, the measurement unit can be selected from °C and °F.

Decimal point position
The decimal point position depends on the input type.

e TC input: K,J,R,S,B,E,N, T, PL II, U, L: No decimal place or One decimal place
Thermocouples other than those shown above: No decimal place (fixed)
e RTD input: No decimal place, One decimal place or Two decimal places

e Voltage/Current input: In case of Input data type 0 or 2: No decimal place, One decimal place, Two decimal places,
Three decimal places or Four decimal places
In case of Input data type 1: No decimal place, One decimal place, Two decimal places or
Three decimal places

25 For the Input data type, see Input range table (P. 5-11).

Input range high/low

In the case of temperature input (TC and RTD), input ranges can be changed. In the case of voltage (V) and
current (I) inputs, the display range is programmable within —19999 and +99999.

(The input range specified when ordered can be changed by setting the input range high and low.)

Example of input change 1:
Changing thermocouple K “-200.0 to +1372.0 °C” to “0.0 to 400.0 °C”

Minimum value of Maximum value of
Input range Input range
—-200.0 °C +1372.0 °C
Measured range
// Input span x
1572.0 °C

— input span <

400.0 °C

Input range low Input range high
0.0°C 400.0 °C
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5. INPUT FUNCTION

Example of input change 2:
When the input range is —200.0 to +850.0 °C (Input type: RTD Pt100), changing the decimal point position to 2

from 1 will change the input range to —100.00 to +850.00 °C.
The maximum range with an RTD Pt100 input with two decimal places is —100.00 to +850.00 °C.
Accordingly setting beyond this range is not possible.

Minimum value of Maximum value of

Input range Input range
—200.0 °C ) ) ) +850.0 °C
///, Measuring range with one decimal place. \

Input span

1050.0 °C R

Measuring range with two decimal places.

Input span \

P 950.00 °C o

I‘ L

Minimum value of Maximum value of

Input range Input range
-100.00 °C +850.00 °C

Example of input change 3:
In the case of Voltage input (1 to 5 V DC), the input range has been reduced from “0.0 to 100.0” to “0.0 to

50.0.”

Voltage input: 1V Voltage input: 5 V

| )

Input range low Input range high

0.0 G 100.0

)
1

Input range high
50.0

Input range low
0.0

Input data type
The number of digits of the Measured value (PV), the number of data digits in RKC communication, the data

type in Modbus communication (double word or single word) can be changed.
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5. INPUT FUNCTION

B Parameter setting
= See the Input range table (P. 5-11) for the input range of each input type.

= For the input range code, see Input range code table (P. 5-13).

® Input 1_Input type
[Engineering Mode: Function block No. 21 (Fnd /)]

Parameter symbol Data range Factory set value
| I N |0 TCinputK 15: Current input 0 to 20 mA DC Same as the input type of the
A I: TC input] 16: Current input 4 to 20 mA DC input range code specified at
2: TC inputR 17: Voltage input 0 to 10 V DC the time of order.
3: TCinput S 18: Voltage input 0 to 5 V DC
4: TCinput B 19: Voltage input 1 to 5 V DC
5: TCinput E 20: Voltage input O to 1 V DC
6: TC input N 21: Voltage input —10 to +10 V DC
7: TCinput T 22: Voltage input =5 to +5 V DC
8: TC input W5Re/W26Re 23: Voltage input 0 to 100 mV DC
9: TC input PL I 24: Voltage input 0 to 10 mV DC
10: TC input U
11: TC input L
12: TC input PR40-20
13: RTD input Pt100
14: RTD input JPt100

[EE NOTE
When the input type is changed from current or high voltage input * to TC, RTD or low
voltage input *, remove the wirings of the measured input before attempting the input change.
Changing the input type with the signal applied to the instrument may lead to a failure of the
instrument.

* High voltage input: 0to 10 VDC, 0to 5 VDC, 1to 5V DC,0to 1 V DC, -10 to +10 V DC, -5 to +5 V DC
Low voltage input: 0to 100 mV DC, 0to 10 mV DC

&  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the input type is
changed.
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5. INPUT FUNCTION

® Input 2_Input type
[Engineering Mode: Function block No. 22 (Fn22)]

Parameter symbol Data range Factory set value
1 ) MDD [0: TCinputK 15: Current input 0 to 20 mA DC Same as Input 1_Input type
L. vl 1: TCinput] 16: Current input 4 to 20 mA DC
2: TC inputR 17: Voltage input 0 to 10 V DC When Remote setting input is
3: TC input S 18: Voltage input 0 to 5 V DC specified at the time of order,
4: TC input B 19: Voltage input 1 to 5 V DC but the input type 1s not
5: TCinput E 20: Voltage input 0 to 1 V. DC specified: 17
6: TC input N 21: Voltage input —10 to +10 V DC
7: TCinput T 22: Voltage input —5 to +5 V DC
8: TC input W5Re/W26Re 23: Voltage input 0 to 100 mV DC
9: TC input PL I 24: Voltage input 0 to 10 mV DC

10: TC input U

11: TC input L

12: TC input PR40-20
13: RTD input Pt100
14: RTD input JPt100

® When Measured input 2 is selected: 0to24
® When Remote setting input is selected: 15 to 24

[0 NOTE
When the input type is changed from current or high voltage input * to TC, RTD or low
voltage input *, remove the wirings of the measured input before attempting the input change.
Changing the input type with the signal applied to the instrument may lead to a failure of the
instrument.
* High voltage input: 0to 10 VDC,0to 5 VDC, 1to5VDC,0to 1 VDC,-10to +10 VDC, -5to +5 V DC

Low voltage input: 0 to 100 mV DC, 0 to 10 mV DC

[1] To display Input 2_Input type, “Measured input 2 or “Remote setting input” must be specified at

the time of order.

[L]  Input 2_Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the input type is
changed.
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5. INPUT FUNCTION

® Input 1_Display unit
[Engineering Mode: Function block No. 21 (FaZ /)]

Parameter symbol Data range Factory set value
I1INIY = 0:°C Same as the display unit of the
LN 1: °F input range code specified at

the time of order.

[} To show “Input 1_Display unit,” thermocouple or RTD must be selected at Input 1_Input type in
Function block No. 21 in the Engineering mode.
=

See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the display unit is
changed.

® Input 2_ Display unit
[Engineering Mode: Function block No. 22 (FnZ?2)]

Parameter symbol Data range Factory set value
PINI) - [0:°C Same as Input 1_Temperature
LN 1: °F unit

[1] To show “Input 2_Display unit,” “Measured input 2” must be specified at the time of order and
thermocouple or RTD must be selected at “Input 2_Input type” in Function block No. 22 in the
Engineering mode.

[L)  Input 2_Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode. The setting cannot be changed if Remote setting
input and Control with PV select are set.

I  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the display unit is
changed.
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5. INPUT FUNCTION

® Input 1_Decimal point position
[Engineering Mode: Function block No. 21 (FaZ /)]

Parameter symbol Data range Factory set value
1or P 0: No decimal place Same as the decimal point
L-ug 1: One decimal place position of the input range code

2: Two decimal places specified at the time of order.

3: Three decimal places For V/T inputs: 1

4: Four decimal places

TCinput: WS5Re/W26Re, PR40-20: 0 (fixed)
Thermocouples other than those shown above: 0 to 1
RTD input: 0to 2
Voltage (V)/Current (I) input:
In case of Input data type 0 or 2: 0 to 4
In case of Input data type 1: 0to3
When Control with PV select:
{Decimal point position setting of Input 1 and Input 2 is compared}
and the smaller will be used.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or automatically converted when the
decimal point position is changed.

® Input 2_Decimal point position
[Engineering Mode: Function block No. 22 (Fn22)]

Parameter symbol Data range Factory set value
E or C” ) |0: No decimal place Same as Input 1 Decimal point
Joua 1: One decimal place position

2: Two decimal places
3: Three decimal places
4: Four decimal places

TC input: ' W5Re/W26Re, PR40-20: 0 (fixed)

Thermocouples other than those shown above: 0 to 1
RTD input: 0to2
Voltage (V)/Current (I) input:

In case of Input data type 0 or 2: 0 to 4

In case of Input data type 1: 0to3

L)  To show the “Input 2_Decimal point position,” “Measured input 2" must be specified at the time
of order.

[L] Input 2 Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode. The setting cannot be changed if Remote setting
input and Control with PV select are set.

[}  When Control with PV select is set in “Select function for input 2” in Function block No. 58 in the
Engineering mode, a smaller value (of Decimal point position setting for Input 1 and Input 2) will
be used.

I See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or automatically converted when the
decimal point position is changed.
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5. INPUT FUNCTION

® Input 1_Input range high
[Engineering Mode: Function block No. 21 (FaZ /)]

Parameter symbol

Data range

Factory set value

(PL5SH

(Input 1_Input range low + 1 digit) to Input 1 Maximum value of input range
[Varies with the setting of the Decimal point position.]

See the Input range table (P. 5-11) for the input range of each input type.

High limit value of the input
range code specified at the time
of order.

For V/I inputs: 100.0

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input range
high is changed.

® Input 2_Input range high
[Engineering Mode: Function block No. 22 (FnZ?2)]

Parameter symbol

Data range

Factory set value

cPL5H

* TC/RTD inputs and Voltage (V)/Current (I) inputs
(For other than Remote setting input):

(Input 2_Input range low + 1 digit) to Input 2 Maximum value of input range
[Varies with the setting of the Decimal point position.]

* Voltage (V)/Current (I) inputs (For Remote setting input):
(Input 2_Input range low + 1 digit) to Input 1 _Maximum value of input range

[Varies with the setting of the Decimal point position. ]

See the Input range table (P. 5-11) for the input range of each input type.

Same as Input 1_Input range high

L To display Input 2 Input range high, “Measured input 2” or “Remote setting input” must be
specified at the time of order.

I See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input range
high is changed.

5-8
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5. INPUT FUNCTION

® Input 1_Input range low
[Engineering Mode: Function block No. 21 (FaZ /)]

Parameter symbol

Data range

Factory set value

(PL5L

Input 1_Minimum value of input range to (Input 1 _Input range high — 1 digit)
[Varies with the setting of the Decimal point position.]

See the Input range table (P. 5-11) for the input range of each input type.

Low limit value of the input range
code specified at the time of order.
For V/I inputs: 0.0

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input range
low is changed.

® Input 2_Input range low
[Engineering Mode: Function block No. 22 (FnZ?2)]

Parameter symbol

Data range

Factory set value

cPL5L

* TC/RTD inputs and Voltage (V)/Current (I) inputs
(For other than Remote setting input):

Input 2 Minimum value of input range to (Input 2_Input range high — 1 digit)
[Varies with the setting of the Decimal point position.]

* Voltage (V)/Current (I) inputs (For Remote setting input):
Input 1_Minimum value of input range to (Input 2_Input range high — 1 digit)
[Varies with the setting of the Decimal point position.]

See the Input range table (P. 5-11) for the input range of each input type.

Same as Input 1_Input range low

L To display Input 2 Input range low, “Measured input 2” or “Remote setting input” must be
specified at the time of order.

=  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input range
low is changed.

IMRO3DO05-E2
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5. INPUT FUNCTION

® Input data type
[Engineering Mode: Function block No. 21 (FaZ /)]

Parameter symbol

Data range

Factory set value

YN
N

0: Number of measured value digits: 5
Number of RKC communication digits: 7
Modbus: Double word
PLC communication: Double word
(System data: Single word)
1: Number of measured value digits: 4
Number of RKC communication digits: 6
Modbus: Single word *
PLC communication: Single word
2: HA series equivalent
(Communication identifiers of RKC communication and register address
of Modbus switch to the HA series equivalent data.)
Number of measured value digits: 5
Number of RKC communication digits: 7
Modbus: Double word
PLC communication: Double word
(System data: Single word)
* The data of the FB series and its equivalent are included.

When changing the Input data type from 0 (or 2) to 1 and when the present
Input range has 5 digits (example: Input range high: 1372.0), you need to
configure the Input range to have 4 digits beforehand.

The unit of time depends on the Input data type.
In case of Input data type 0 or 2
hour/minute/second, hour/minute, minute/second, second
In case of Input data type 1
hour/minute, minute/second, second

0

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input data type
is changed.

5-10
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5. INPUT FUNCTION

m Input range table

The input range may vary with the Input data type.

The Input data types are as follows.
* Measured value (PV): 5 or 4 digits for the display
* RKC communication: 7 or 6 digits for the data

Double word or single word

* PLC communication: Double word or single word

* Modbus:

(AN
(AN

position.
® TC input
In case of Input data type 0 or 2 In case of Input data type 1
Number of measured value digits: 5 Number of measured value digits: 4
Inout t Decimal point Number of RKC communication digits: 7 Number of RKC communication digits: 6
put type position Modbus: Double word Modbus: Single word
PLC communication: Double word PLC communication: Single word
°C ! °F °C ! °F
. —200to +400°C 1 —328to +752 °F —200to +400°C 1 —328t0 +752 °F
No decimal place V r
K —200to +1372°C 1 —328t0 +2502 °F —200to +1372°C 1 —328t0 +2502 °F
. —200.0to +400.0 °C  —328.0t0 +752.0 °F | -199.9t0 +400.0 °C ! —199.9t0 +752.0 °F
One decimal place T ;
—200.0to +1372.0 °C | —=328.0to +2502.0 °F [ -199.9t0 +999.9 °C | -199.9to +999.9 °F
. —200to +400°C | —328t0+752 °F —200to +400°C | —-328t0+752 °F
No decimal place X !
7 —200to +1200°C 1 —328t0 +2192 °F —200to +1200°C | -328t0 +2192 °F
. —200.0to +400.0 °C 1 —328.0to +752.0 °F | —199.9to +400.0 °C :-199.9t0 +752.0 °F
One decimal place i i
—200.0to +1200.0 °C 1 —328.0t0 +2192.0 °F | —=199.9t0 +999.9 °C 1 —199.9t0 +999.9 °F
T No decimal place —200to +400 °C —328to +752 °F —200to +400 °C —3281t0 +752 °F
One decimal place | —200.0 to +400.0 °C 1 -328.0t0 +752.0 °F | -199.9t0 +400.0 °C | —199.9t0 +752.0 °F
g* No decimal place -50to +1768 °C |  —58to +3214 °F —50to +1768 °C | —58to+3214 °F
One decimal place | —50.0to +1768.0 °C 1 —58.0to +3214.0 °F | —50.0t0 +999.9 °C | —58.0t0 +999.9 °F
R * No decimal place —50t0 +1768 °C i —58t0 +3214 °F —-50t0 +1768°C : —58t0+3214 °F
One decimal place | —50.0to +1768.0 °C1 —58.0to +3214.0 °F | —50.0t0 +999.9°C : —58.0t0 +999.9 °F
E* No decimal place -200to +1000 °C -3281t0 +1832 °F —200to +1000 °C —328to +1832 °F
One decimal place | —200.0to +1000.0 °C ; —328.0to +1832.0 °F [ -199.9t0 +999.9 °C | -199.9to +999.9 °F
B * No decimal place 0to 1800°C | 0to 3272 °F 0to 1800°C | 0to 3272 °F
One decimal place 0.0to 1800.0 °C 1 0.0to 3272.0 °F 0.0t0999.9°C | 0.0to0 999.9 °F
N * No decimal place 0to 1300°C 0to 2372 °F 0to 1300°C 0to 2372 °F
One decimal place 0.0to 1300.0 °C 0.0to 2372.0 °F 0.0t0 999.9 °C 0.0t0 999.9 °F
W5Re/W26Re| No decimal place 0t02300°C ! 0to 4200 °F 0t0 2300°C ! 0to 4200 °F
PL I * No decimal place 0t01390°C . 0to 2534 °F 0to1390°C . 0to 2534 °F
One decimal place 0.0t0 1390.0 °C 0.0to 2534.0 °F 0.0t0999.9°C 0.0t0 999.9 °F
U No decimal place | —200to +600°C : —328to +1112 °F —200to +600°C  : —328to +1112 °F
One decimal place | —200.0 to +600.0 °C } —328.0t0 +1112.0 °F [-199.9 to +600.0 °C  —199.9 to +999.9 °F
L No decimal place 0t0900°C | 0to 1652 °F 0t0900°C | 0to 1652 °F
One decimal place 0.0t0 900.0°C | 0.0to 1652.0 °F 0.0t0 900.0°C | 0.0t0 999.9 °F
PR40-20 No decimal place 0to 1800°C ! 0to 3200 °F 0to 1800°C 0to 3200 °F

* The least significant digit (LSD) may flicker when the display resolution is set to 0.1°C (0.1°F).

(AN

@ Thermcouple inputs K, J, T, S, R, E, B, N, PLII, U, and L are settable to one decimal place.

IMRO3DO05-E2

If there is no decimal point, there is no difference in the input range by Input data type.

The Input data type can be changed at “Input data type” in Function block No. 21 in the
Engineering mode.

The input resolution may vary with the selected input range, display unit, and decimal point
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5. INPUT FUNCTION

One decimal place

—100.0to +100.0 °C

—148.0to +212.0 °F

—100.0to +100.0 °C

—148.0to +212.0 °F

0.0to 50.0 °C

32.0to 122.0 °F

0.0to 50.0 °C

32.0t0 122.0 °F

Two decimal places

—100.00 to +640.00 °C

—148.00to +999.99 °F

—19.99t0 +99.99 °C

—19.99t0 +99.99 °F

® RTD input
In case of Input data type 0 or 2 In case of Input data type 1
Number of measured value digits: 5 Number of measured value digits: 4
Input type Decim:.all point Number of RKC communication digits: 7 Number of RKC communication digits: 6
position Modbus: Double word Modbus: Single word
PLC communication: Double word PLC communication: Single word
°C °F °C °F
—200t0 +850°C | —328t0 +1562 °F —200t0 +850°C |  —328t0 +1562 °F
No decimal place ~100to +100°C | —148to0+212 °F ~100t0+100°C | —148t0 4212 °F
0to 50 °C : 32to 122 °F 0to 50 °C : 32to 122 °F
Pt100 —200.0to +850.0 °C : —328.0t0 +1562.0 °F | —199.9t0 +850.0°C : —-199.9t0 +999.9 °F
One decimal place [ —100.0to +100.0 °C : —148.0t0 +212.0 °F -100.0t0 +100.0 °C : —148.0to +212.0 °F
0.0to 50.0 °C 32.0to 122.0 °F 0.0to 50.0 °C 32.0t0 122.0 °F
i —100.00to +850.00 °C | —148.00t0 +999.99 °F | —19.99t0+99.99 °C | —19.99 to +99.99 °F
Two decimal places T v
0.00to 50.00°C ' 32.00to 122.00 °F 0.00t0 50.00°C ' 32.00to 99.99 °F
—200to +640°C | —328t0 +1184 °F —200t0 +640°C | —328to+1184 °F
No decimal place ~100to +100°C | —148t0 +212 °F ~100t0+100°C | —148t0 4212 °F
0to 50 °C : 32to 122 °F 0to 50 °C : 32to 122 °F
1P£100 —200.0to +640.0 °C —328.0t0 +1184.0 °F | —199.9t0 +640.0 °C —199.9t0 +999.9 °F

0.00to 50.00 °C

32.00to 122.00 °F

0.00to 50.00 °C

32.00t0 99.99 °F

(AN

® Voltage/Current input

If there is no decimal point, there is no difference in the input range by Input data type.

In case of Input data type 0 or 2 In case of Input data type 1
Decimal point Number of measured vglug digiFsE 5 Number of measured vglug digiFsE 4
Input type position Number of RKC communication digits: 7 | | [Number of RKC com_munlcatlon digits: 6
Modbus: Double word Modbus: Single word
PLC communication: Double word PLC communication: Single word
No decimal place —19999 to +99999 —1999 to +9999
One decimal place —1999.9 to +9999.9 —199.9t0 +999.9
Voltage/Current | Two decimal places —199.99 to +999.99 —19.99t0 +99.99
Three decimal places —19.999 to +99.999 —1.999to +9.999
Four decimal places —1.9999 to +9.9999
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5. INPUT FUNCTION

Input range code table (can be specified when ordering)

[L]  The Input range code table is a list of input range codes so that a user can specify the input range at
the time of ordering. Even if the input range has been specified when ordered, the input range can
be changed later within the measured range.

® TC Input
Type | Code Range See Note Type | Code Range See Note
K Ko01 0to 200 °C 5 T TO1 | —199.9to +400.0 °C 5
K02 0to 400 °C 5 T02 | —199.9t0 +100.0 °C 5
K03 0to 600 °C 5 T03 | —100.0to +200.0 °C 5
K04 0to 800 °C 5 T19 | —200.0to +400.0 °C 5
K06 0to 1200 °C 5 R RO1 0to 1600 °C 5
K07 0to 1372 °C 5 RO7 —50to +1768 °C 5
K08 | —199.9to +300.0 °C 5 RO8 —50.0to +1768.0 °C 5
K09 0.0to 400.0 °C 5 R09 0.0to 1600.0 °C 5
K10 0.0to 800.0 °C 5 S S06 —50to +1768 °C 5
K14 0to 300 °C 5 S07 —50.0to +1768.0 °C 5
K41 —200to +1372 °C 5 B B03 0to 1800 °C 5
K42 | -200.0to +1372.0 °C 5 B04 0.0to 1800.0 °C 5
KAl 0to 800 °F 5 E EO01 0to 800 °C 5
KA2 0to 1600 °F 5 E23 0.0to 800.0 °C 5
KA3 0to 2502 °F 5 N NO02 0to 1300 °C 5
J Jo1 0to 200 °C 5 NO5 0.0to 1300.0 °C 5
J02 0to 400 °C 5 W5Re/
103 010 600 °C 5 W26Re | WO3 0to 2300 °C 5
J04 0to 800 °C 5 PL IT A01 0to 1300 °C 5
Jos 0.0to 400.0 °C 5 A05 0.0to 1300.0 °C 5
J29 | —200.0to +1200.0 °C 5 8] U0l | —199.9to +600.0 °C 5
JA1 0to 800 °F 5 L L04 0.0t0 900.0 °C 5
JA3 0to 2192 °F 5 PR40-20 | F02 0to 1800 °C 5
JA6 0to 400 °F 5 FA2 0to 3200 °F 5
® RTD input
Type | Code Range See Note Type | Code Range See Note
Pt100 DO1 —-199.9to +649.0 °C 5 Pt100 D27 0.00to 50.00 °C 5
D04 —100.0to +100.0 °C 5 D34 |-100.00to +100.00 °C 5
D05 —100.0to +200.0 °C 5 D35 —200.0to +850.0 °C 5
D06 0.0to 50.0 °C 5 D48 | —-100.00to +850.00 °C 5
D07 0.0to 100.0 °C 5 DAl —199.9t0 +999.9 °F 5
D08 0.0to0 200.0 °C 5 DA9 0.0to 500.0 °F 5
D09 0.0to 300.0 °C 5 JPt100 P08 0.0to0 200.0 °C 5
D10 0.0to 500.0 °C 5 P29 |-100.00to +100.00 °C 5
D12 -199.9to +600.0 °C 5 P30 —200.0to +640.0 °C 5
D21 —200.0to +200.0 °C 5 P36 |-100.00to +640.00 °C 5
® Voltage/Current input
Type | Code Range See Note Type | Code Range See Note
Voltage/ | 101 0to 10 mV DC 5 Voltage/ | 601 1to 5V DC 5
Current | 0] 0to 100 mV DC 5 Current | 701 0to 20 mA DC 5
301 0to 1 VDC 5 801 4t0 20 mA DC 5
401 0to5VDC 5 904 —10to +10 V DC 5
501 0to 10 VDC 5 905 -5t0o+5V DC 5

Note The number of displayed digits of the measured value.

IMRO3DO05-E2
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5. INPUT FUNCTION

B Setting procedure

To enter the Engineering mode

Setting lock mode

Monitor & SV setting mode Set data unlock/lock

PV/SV monitor transfer
50Nl &2 )/ /|G
’l—, N (4 seconds *) ,—“ I\ A4 3 l:”_ I +<MODE
- - d _ * Press the 553 key until
E’U < o DF,’— Parf'ameter setting mode
is displayed.
Lock state Unlock state Keep pressing without

releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer
<MopE S — =, — | GD+<moDE
/ /
(2 seconds) "T’ / L l-\' / L’ (2 seconds)
q ] ;_ r T
L 5! CUD
RUN STOP

T e

Engineering mode

Function block No. 10 Function block No. 21 Input 1_
[Display] [Input 1] Input 1_Input type Input 1_Display unit Decimal point position
— — -/\ — —
- _ I Za\ | [ Y] 1NN T 1O 0
Fril | e |FRZ | (@)1 1 NP IUNI T e [PLdP e
ISFI " | Fl InInIninlnl InInininlnl o
o [N [N e [
+ Set input type Set temperature unit Set Decimal point
G position
In the case of
two inputs Input 1_ Input 1_
In the case of - Input data type SeT Input range low Input range high
two inputs VAN 1 N “ Sg/egnl C’ C @EB [N “ ['
In the case of I '\” I < times , “ < ’ , “ | P
ED one input nrOn | nrn‘n’u nunnr (¢
oo UI_IUI_IJ_I [N NN

Set Input data type Set Input range low Set Input range high

v

( Setting End )

o Next parameter is displayed.

® Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

v
Continued on the next page.
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Continued from the previous page.

Function block

Input 2_
No. 22 [Input 2] Input 2_Input type Input 2_Display unit

Decimal point position

F.—.PP @ |2 I NPle |[ZUNI ." @ |PPLJP| &

= " alalnlaln nlnlnlnln " nOrr |
E ﬁ [N - LH_ILH_H_I oo
Set input type Set temperature unit Set Decimal point
position
Input 2_ Input 2_
Input range low Input range high
I l_ll - C Cl
SET, SET,
& |ZPL5L | @ |JPLSH,|
I—II'“—II'H ] n nrr
(NN [N} UL.I.I_I
v Set Input range low Set Input range high

( Setting End)

o Next parameter is displayed.

e Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
o Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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5. INPUT FUNCTION

5.2 Switching Functions Using Digital Inputs (D)

With the use of Digital input (DI), switching between the following functions is available.

RUN/STOP transfer
Auto/Manual transfer
Select function for input 2 transfer * (Remote/Local transfer, PV select transfer

or 2-loop control/Differential temperature control)

Interlock release
Peak/Bottom holds reset
Selection of Autotuning (AT)
Set data Unlock/Lock
Direct/Reverse action
Memory area

* The function selected at Select function for Input 2 is switchable.

B Number of Digital input (DI)

Maximum 6 points (None, 4, or 6)

B Functional setting of Digital input (DI)
Set the desired function at each Digital input (DI).

Setting DI1 DI2 DI3 Dl4 DI5 DI6
0 No function No function No function No function No function No function
1 RUN/STOP RUN/STOP RUN/STOP RUN/STOP RUN/STOP RUN/STOP
2 AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2)
3 AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1)
4 AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2)
5 REM/LOC REM/LOC REM/LOC REM/LOC REM/LOC REM/LOC
6 Interlock release | Interlock release | Interlock release | Interlock release | Interlock release | Interlock release
7 Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2)
8 Hold reset (1) Hold reset (1) Hold reset (1) Hold reset (1) Hold reset (1) Hold reset (1)
9 Hold reset (2) Hold reset (2) Hold reset (2) Hold reset (2) Hold reset (2) Hold reset (2)
10 |AT ON/OFF (1/2)| AT ON/OFF (1/2) | AT ON/OFF (1/2)| AT ON/OFF (1/2)| AT ON/OFF (1/2)| AT ON/OFF (1/2)
11 AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1)
12 AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2)
13 Unlock/Lock Unlock/Lock Unlock/Lock Unlock/Lock Unlock/Lock Unlock/Lock
14 Direct/Reverse action | Direct/Reverse action | Direct/Reverse action | Direct/Reverse action | Direct/Reverse action | Direct/Reverse action
15 2 areas
16 8 areas without SET
17 8 areas with SET
18 16 areas without SET
19 16 areas with SET
20 Area jump

[ ] The Setting range of DI2 to DI6 is from 0 to 14. Values 15 or larger cannot be set.

|Z| : When any of 16, 17, 18, and 19 is set for DI1, DI2 to DIS (which are crossed out with |X]) are used for
switching the Memory area and not settable.

5-16
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5. INPUT FUNCTION

Continued from the previous page.

[Explanation of functional setting]

RUN/STOP:
AUTO/MAN (1/2):
AUTO/MAN (1):
AUTO/MAN (2):
REM/LOC:

Interlock release:
Hold reset (1/2):
Hold reset (1):
Hold reset (2):
AT ON/OFF (1/2):
AT ON/OFF (1):
AT ON/OFF (2):
Unlock/Lock:

Direct/Reverse action:

2 areas:
8 areas without SET:

8 areas with SET:

16 areas without SET:

16 areas with SET:

Area jump:

RUN/STOP transter

Auto/Manual transfer (Common to Input 1/Input 2)

Auto/Manual transfer (Input 1 only)

Auto/Manual transfer (Input 2 only) '

Remote/Local transfer *

(PV select transfer, 2-loop control/Differential temperature control)

* The function selected at Select function for input 2 is switchable.

Release of Interlock

Reset of Peak or Bottom hold value (Common to Input 1/Input 2)

Reset of Peak or Bottom hold value (Input 1 only)

Reset of Peak or Bottom hold value (Input 2 only) '

Autotuning (AT) ON/OFF (Common to Input 1/Input 2)

Autotuning (AT) ON/OFF (Input 1 only)

Autotuning (AT) ON/OFF (Input 2 only) !

Set data unlock/lock

Switching between direct and reverse actions (Common to Input 1/Input 2) 2
Memory area transfer 2 points (without area set signal)

Memory area transfer 8 points (without area set signal) ?

DI2 and DI3 are not settable in this setting.

Memory area transfer 8 points (with area set signal) *

DI2, DI3 and DI4 are not settable in this setting.

Memory area transfer 16 points (without area set signal) *

DI2, DI3 and DI4 are not settable in this setting.

Memory area transfer 16 points (with area set signal) °

DI2, DI3, DI4 and DIS5 are not settable in this setting.

Move to the linked area No.

(If area is not specified, the jump destination is the current area No. + 1)

! Effective if two inputs are available

? Effective if setting of control action of Input 1 or Input 2 is any of 0, 1, 5, and 6.
3 Effective if three or more Digital inputs (DI) are available

* Effective if four or more Digital inputs (DI) are available

> Effective if six or more Digital inputs (DI) are available

IMRO3DO05-E2
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5. INPUT FUNCTION

B Open/Close action of Digital Input (DI)

® RUN/STOP transfer, Auto/Manual transfer, Remote/Local transfer, Set data
unlock/lock transfer and Direct/Reverse action transfer

Functions are selected as follows using the open/close action of the contact.

Function Contact close Contact open

RUN/STOP transfer RUN STOP
Auto/Manual transfer Auto mode Manual mode

Remote/Local transfer Remoto mode Local mode
Remote/Local PV select transfer 2 Input 2 Input 1
transfer ' 2-loop control/Differential Differential

temperature control temperature control 2-loop control

Set data unlock/lock transfer Lock UnlocK
Direct/Reverse action transfer Direct action Reverse action

" Only one of the functions is available
2 When [1: Switch by signal] is selected
at Selection of PV select trigger (in
Function block No. 58 in the

Engineering mode)

[[L]  Switching between Direct/Reverse action is available, only while the instrument is at STOP.
Switching is not available during RUN. Setting the contact at RUN beforehand will perform
switching when the instrument enters the STOP mode.
If “Input 1_Control action” or “Input 2_Control action” is set to “0: Brilliant II PID control
(direct action)” or “1: Brilliant II PID control (reverse action),” PID action is switched between
reverse and direction actions.

(AR

The above open/close action can be reversed (reversing the functions of open and close).

This setting can be done in DI logic invert (Function block No. 23 in the Engineering mode).

Timing chart of functions

: Within 50 ms
Contact closed = N
Contact open 2 4 2
RUN/STOP STOP RUN STOP RUN STOP
Auto/Manual Manual Auto Manual Auto Manual
Remoto/Local Local Remoto Local Remoto Local
PV select transfer Input 1 Input 2 Input 1 Input 2 Input 1
2-loop/Differential 2-loop Differential Differential 2-loop
2-loop control
temperature control temperature control temperature control control
Unlock/lock Unlock Lock Unlock Lock Unlock
Direct/Reverse Reverse . . Reverse . . Reverse
. . Direct action . Direct action .
action action action action
[EE NOTE

After the contact is transferred, it takes “Within 50 ms” until the action of this instrument
is actually selected.
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5. INPUT FUNCTION

o Interlock release, Peak/Bottom hold reset
Through the detection of close edge (rising edge), Interlock state and Peak (or Bottom) hold values are

released.

Timing chart for releasing interlock, peak and bottom hold

Close edge
\ Within 50 ms
Contact closed =

Contact open =2

Interlock release
Peak/Bottom hold reset

Interlock Interlock state
Peak/Bottom hold | Peak/Bottom hold state

[E NOTE
After the contact is transferred, it takes “Within 50 ms” until the action of this instrument

is actually selected.

e Autotuning (AT) ON/OFF

Through the detection of the close edge, Autotuning (AT) ON/OFF is switched.
If Input 1 and Input 2 are common, priority is given to the AT start. (See the table below)

Status before AT on/off switching | Status after AT on/off switching
Input 1 Input 2 Input 1 Input 2
in PID control in PID control AT start AT start
during AT in PID control AT continues AT start
in PID control during AT AT start AT continues
during AT during AT PID control PID control

ON/OFF timing chart of Autotuning (AT)

Close edge\Within 50 ms Within 50 ms
Contact closed =

Contact open =2

Autotuning OFF ON OFF

[E] NOTE
After the contact is transferred, it takes “Within 50 ms” until the action of this instrument

is actually selected.

5-19
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5. INPUT FUNCTION

e Memory area transfer

Selection of Memory area No. can be obtained through such contact status as shown below.

Memory area No. DI1 DI2 DI3 Dl4

1 — — — — —: Open
2 X — — — x: Closed
3 — X — —
4 X x — —
5 — — X —
6 X — x —
7 — X x —
8 X X X —
9 — — — x
10 X — — x
11 — X — x
12 X x — X
13 — — X X
14 X — x X
15 — X X X
16 X x X X

L] : Areas used by DI for 2 areas.

L] : Areas used by DI for 8 areas.

[ [ 1 ]:Areas used by DI for 16 areas.

Memory area transfer timing

* With SET signal - First, change the contact status to a desired No. referring to the above table, and use a
Close edge (Rising edge) of the area SET signal.
The area SET signal contact is: DI4 for 8§ memory areas and DI5 for 16 memory areas.

\ Within 50 ms

Close edge

Contact closed =

Contact open =2

Memory area Memory area No. A | Memory area No. B

A

Memory area transfer

£ NOTE
After the contact is transferred, it takes “Within 50 ms” until the action of this instrument
is actually selected.

» Without SET signal -- First select the memory area using contacts, then wait for 1 to 5 seconds (set in
“Area switching time (without area set signal)” [Engineering mode, Function block
No. 23)).

[L] To change the Memory area without using the SET signal, “External mode” must be set at
Control area Local/External transfer in the Operation transfer mode.
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5. INPUT FUNCTION

@ Area jump

The memory area will be switched to the area set in the “Link area number” in the Parameter setting mode
after the Close edge or Open edge has been detected. If the “Link area number” is not specified, the area
number (which is the current number * + 1) will be selected.

* In case the “Link area number” is not specified and the current control area No. is 16, the area will not be changed.
Example: If the current control area is “Memory area No. 1”” and the “Link area number” (set in area No. 1)
is “No. 5,” the memory area will be changed to No. 5 from No. 1 after the Area jump.
Control area Control area

7~ Memory area No. 1 —\ r— Memory area No. 5 ™\
Area jump

Link area number
No. 5

[L]  To do the Area jump
“Digital input 1 (DI1) Close edge” or “Digital input 1 (DI1) Open edge,” or both of these must be

selected at Select Trigger type for Memory area transfer in the Parameter setting mode.

Timing chart of Area jump

Area jump

Within 50 ms

[Close edge]

Contact closed =

Contact open =2

[Open edge] Within 50 ms
Contact closed =
Contact open =

Memory area Memory area No. A Memory area No. B

EE) NOTE
After the contact is transferred, it takes “Within 50 ms” until the action of this instrument

is actually selected.

[1] If“Event I to 4” are selected at the Select Trigger type for Memory area transfer in the Parameter
setting mode of the memory area, the area jump will be conducted in case the preset event happens.
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5. INPUT FUNCTION

B Relation between Digital Input (DI) and Setting via front keys (or through

communication)
e RUN/STOP transfer
Setting via front keys or Setting via Instrument status
through communication Digital Input (DI)
RUN RUN
RUN STOP
RUN STOP
STOP STOP
e Auto/Manual transfer
Setting via front keys or Setting via Instrument status
through communication Digital Input (DI)
Auto mode Auto mode
Auto mode
Manual mode
Auto mode Manual mode

Manual mode

Manual mode

o Remote/Local transfer

Remote/Local transfer

Setting via front keys or
through communication

Setting via
Digital Input (DI)

Instrument status

Remoto mode

Remoto mode

Remoto mode

Local mode
Remoto mode Local mode
Local mode
Local mode
PV select transfer
Setting via front keys or Setting via Instrument status
through communication Digital Input (DI)
Input 2 Input 2
Input 2 Input 1
Inout 1 Input 2 Input 1
npu Input 1

2-loop control/Differential temperature control transfer

Setting via front keys or
through communication

Setting via
Digital Input (DI)

Instrument status

Differential temperature
control

Differential temperature
control

Differential temperature
control

2-loop control

2-loop control

Differential temperature
control

2-loop control

2-loop control

5-22

Priority to STOP

Priority to manual mode

Priority to Local mode

Priority to Input 1

Priority to 2-loop control
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5. INPUT FUNCTION

® Set data unlock/lock transfer

Setting via front keys or
through communication

Setting via
Digital Input (DI)

Instrument status

Unlock state

Unlock state

Unlock state

Lock state

Lock state

Unlock state

Lock state

Lock state

@ Direct/Reverse action transfer

Setting via front keys or
through communication

Setting via
Digital Input (DI)

Instrument status

Reverse action

Reverse action

Reverse action

Direct action

Direct action

Direct action

Reverse action

Reverse action

Direct action

Direct action

Priority is given to
lock status

[[]  Functions like “Interlock release,” “Peak hold/Bottom hold reset,” “Autotuning on/off,” “Memory
area transfer (with SET signal),” and “Area jump” basically conform to the operation via front keys,
through communication, or via digital inputs.

B Parameter setting

® DI1 function selection
[Engineering mode: Function block No. 23 (FnZ3)]

Parameter symbol

di 5L

Data range Factory set value

Based on Model code

No function

RUN/STOP transfer

Auto/Manual transfer (Common to Input 1 and 2)

Input 1_Auto/Manual transfer

Input 2_Auto/Manual transfer !

Remote/Local transfer 2

(PV select transfer, 2-loop control/Differential temperature control)
Interlock release

Hold reset (Common to Input 1 and 2)

Input 1_Hold reset

9: Input2_Hold reset '

10: Autotuning (AT) (Common to Input 1 and 2)

11: Input 1_Autotuning (AT)

12: Input 2_Autotuning (AT)!

13: Set data unlock/lock transfer

14: Direct/Reverse action transfer

15: Memory area transfer (2 points, without area set signal)
16: Memory area transfer (8 points, without area set signal)3
17: Memory area transfer (8 points, with area set signal)*
18: Memory area transfer (16 points, without area set signal) 4
19: Memory area transfer (16 points, with area set signal)®
20: Area jump

AN S e

b A

Effective if two inputs are available

The function selected at Select function for input 2 is switchable.
Effective if three or more Digital inputs (DI) are available
Effective if four or more Digital inputs (DI) are available

5 Effective if six or more Digital inputs (DI) are available

[}  To display “DI1 function selection,” Digital input must be specified at the time of order.

IMRO3DO05-E2 5-23
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® DI2 function selection
[Engineering mode: Function block No. 23 (FrZ3)]

Parameter symbol

Data range

Factory set value

di 5L¢

AN S el

b A

9:

10:
11:
12:
13:
14:

No function

RUN/STOP transfer

Auto/Manual transfer (Common to Input 1 and 2)
Input 1_Auto/Manual transfer

Input 2_Auto/Manual transfer !

Remote/Local transfer 2

(PV select transfer, 2-loop control/Differential temperature control)
Interlock release

Hold reset (Common to Input 1 and 2)

Input 1_Hold reset

Input 2__Hold reset !

Autotuning (AT) (Common to Input 1 and 2)
Input 1_Autotuning (AT)

Input 2_Autotuning (AT)!

Set data unlock/lock transfer

Direct/Reverse action transfer

Based on Model code

! Effective if two inputs are available

2 The function selected at Select function for input 2 is switchable

[}  To display “DI2 function selection,” Digital input must be specified at the time of order.

® DI3 function selection
[Engineering mode: Function block No. 23 (FnZ3)]

Parameter symbol

Data range

Factory set value

| |
di 5.4

Same as DI2 function selection

Based on Model code

[L]  To display “DI3 function selection,” Digital input must be specified at the time of order.

® DI4 function selection
[Engineering mode: Function block No. 23 (Fnd3)]

Parameter symbol

Data range

Factory set value

di 5.4

Same as DI2 function selection

Based on Model code

[}  To display “DI4 function selection,” Digital input must be specified at the time of order.
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5. INPUT FUNCTION

® DI5 function selection
[Engineering mode: Function block No. 23 (FrZ3)]

Parameter symbol Data range Factory set value
d l, 5 ‘l S Same as DI2 function selection Based on Model code

[L]  To display “DI5 Function selection,” Digital inputs (6 points) must be specified at the time of order.

® DI6 function selection
[Engineering mode: Function block No. 23 (FnZ3)]

Parameter symbol Data range Factory set value
] ) C Same as DI2 function selection Based on Model code
dl 5LE

[L]  To display “DI6 Function selection,” Digital inputs (6 points) must be specified at the time of order.

® Dl logic invert
[Engineering mode: Function block No. 23 (FnZ3)]

Parameter symbol Data range Factory set value
jl I NI/ 0to 31 0
A 0: No logic invert
+1: RUN/STOP transfer
+2: Auto/Manual transfer
+4: Remote/Local transfer *

(PV select transfer, 2-loop control/Differential temperature control)
+8: Set data unlock/lock transfer

+16: Direct/Reverse action transfer

To select two or more functions, sum each value.

* The function selected at Select function for input 2 is switchable.

[L]  To display “DI logic invert,” Digital input must be specified at the time of order.

® Area switching time (without area set signal)
[Engineering mode: Function block No. 23 (FnZ3)]

Parameter symbol Data range Factory set value
j I I~ 1 M |Ito5seconds 2
e

[}  To display “Area switching time (without area set signal),” Digital input must be specified at the
time of order.

[L]  “Area switching time (without area set signal)” becomes valid when any one of 15, 16, and 18 is
set at “DII function selection”
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® Control area Local/External transfer

[Operation Transfer Mode]

Parameter symbol

Data range

Factory set value

|
[

/E

Lal: Local mode
EYr. External mode

1
Lo

L[]  To display “Control area Local/External transfer,” any one of 15, 16 and 18 must be set at “DI1
function selection.”

[L]  If “External mode” is set at “Control area Local/External transfer,” control area cannot be switched
via key operations.
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5. INPUT FUNCTION

B Setting procedure

To enter the Engineering mode

o a mm h o Em s ks e ke sk mm h m  mm h e e s mm b s e h s ke s e ke ke A s e s e b e e s

PV/SV monitor

Monitor & SV setting mode

&)

(4 seconds *)

Setting lock mode
Set data unlock/lock

transfer

&
<

<vo

(2 seconds)

1 I/ 1T/

LOL I3 | Lol (| €D+ oo
on oFF

Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

A4

-

A4

"
5

I
unr

R/5
57 aP

GeD +<MoDE

(2 seconds)

Engineering mode

Function block No. 10

[Display]
’l: Im] Several
o times

Function block No. 23
[Digital input]

DI1 function selection

— _ 0
e

&

A=,

I
=] |

d5F

)

Area switching time
(without area set signal)

»
1 4

di

INInininly
LI

I

DI2 function selection

T

* Press the 553 key until

Parameter setting mode

is displayed.

Keep pressing without
releasing your finger from

the key to enter the

Setting lock mode.

DI3 function selection

cr 0
[ [ |y

DI logic invert

Set function of DI1

DI6 function selection

G

i
[ B | B |

mmr
NN N

InInininly
e

Set function of DI2

DI5 function selection

1M
I I

HISD,

) NN/
N4

conr
mrrm -
LILC

ol

)

| CI C
al 5.6

NI InININ
e

InInininl
(NN

)

A

n - C
al 5.5

Set function of DI3

DI4 function selection

[]] ) |
al 5.4

3

I

InInlN
Ly

(]

Set Area switching
time

——»( Setting End

Set DI logic invert

o Next parameter is displayed.

e Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

IMRO3DO05-E2

Set function of DI6

Set function of DI5

NI InININ
e

Set function of D14
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5. INPUT FUNCTION

5.3 Correcting Input (PV Bias and PV Ratio)

PV bias and PV ratio can be used for Input correction. The PV bias is used to compensate the individual
variations of the sensors or correct the difference between the Measured value (PV) of other instruments.

B Description of function

® PV bias
PV bias adds bias to the Measured value (PV).
Setting example of PV bias:

When measuring the same type of load by using different sensors, the Measured value (PV) will be
displayed differently based on the features of sensors:

GZA400 [A]: 200 °C  GZ400 [B]: 198 °C
To correct the Measure value (PV) of GZ400 [B], add bias of +2 °C by PV bias:

Displayed value = Measured value (PV) + PV bias = 198 °C + 2 °C =200 °C

Temperature
200 °C 198 °C :
GZ400 Gz400 200 °C f--mmmmmmmm e S—
Al [B] P SO S
PV after adding bias :
Sensor A Sensor B PV bias
+2°C

Load A Load B N PVchange :
2°C 4

® PV ratio
PV ratio is a multiplier to be applied to the Measured value (PV).

Setting example of PV ratio:

PV ratio can be used to display 200 °C by adding 2 °C when the actual Measured value (PV) is 198 °C
but the displayed value remains 0 °C when the actual PV is 0 °C. (The displayed value changes from 0 °C
to 2 °C by PV bias setting.)

Displayed value = Measured value (PV) x PV ratio = 198 °C x 1.010 = 199.98 °C

Error between PV and displayed value

is reduced.
Temperature
PV after using PV ratio PV ratio (x1.010)
198 °C [~ 3
PV change
0'°C Time

PV and the displayed value is matched at 0 °C.
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5. INPUT FUNCTION

e When setting PV bias and PV ratio at the same time

[Example]

When PV bias = 15 °C and
Measured value (PV) =50 °C
If PV ratio = 0.700

Displayed value =50 x 0.700 + 15

PV ratio = 1.500

Displayed value =50 x 1.500 + 15

=50°C

=90 °C

B Parameter setting

e Input 1_PV bias
[Setup Setting Mode: Setting group No. 21 (52 /)]

Temperature

90°C[ -

50°C s (R

15 °C - oo

(PV x PV ratio [1.500]) + PV bias

h PV chang

A

0°C

«— PV bias

Time

Parameter symbol

Data range

Factory set value

. Pb

— (Input 1_Input span) to + (Input 1_Input span)

—(PV select input span) to + ( PV select input span)

[ When Control with PV select: ]

Varies with the setting of the Decimal point position.

0

o Input 2_PV bias (RS bias)

[Setup Setting Mode: Setting group No. 22 (5~27)]

Parameter symbol

Data range

Factory set value

¢ Fb

—(Input 2_Input span) to +(Input 2_Input span)
Varies with the setting of the Decimal point position.

0

To display Input 2 PV bias, “Measured input 2” or “Remote setting input” must be specified at

the time of order.

(A
[l 1f Remote setting input is supplied, it is displayed as RS bias.
(A

Input 2 Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode.

e Input 1_PV

[Setup Setting Mode: Setting group No. 21 (52 /)]

ratio

Parameter symbol

Data range

Factory set value

. PR

0.500 to 1.500

1.000

IMRO3DO05-E2

5-29



5. INPUT FUNCTION

e Input 2_PV ratio
[Setup Setting Mode: Setting group No. 22 (5~27)]

Parameter symbol Data range Factory set value
| " Input 2_PV ratio 1.000
L. AR 0.500 to 1.500
RS ratio
0.001 t0 9.999

[1] To display Input 2_PV ratio, “Measured input 2 or “Remote setting input” must be specified at
the time of order.

If Remote setting input is supplied, it is displayed as PV ratio.

(AN
[L)  Input 2_Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode.

B Setting procedure

Setup setting mode

Monitor & SV setting mode Setting group No. 10 Setting group No. 21
PV/SV monitor [Display] [Input 1] Input 1_PV bias
— - — SET,
0 11| Ge) + mope c_ C_" 1 | () CD
co.L |ED+<wooe | 5 L lanc i [ |1 ol we
mr " 1 g ninlnlnln
(A U’SP . I_UD “— e
Set PV bias
S)
Several
Inth ] times
n the case of Inout 1 PV rati
two inputs In the case of nput 1TV reto
two inputs | DD
l. n

V' S

SET) ; i I_I ]
Setting End )< C) In the case of one input LI
Set PV ratio

o Next parameter is displayed.

e Press @@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor)

v

Setting group No. 22

[Input 2] Input 2_PV bias Input 2_PV ratio
— [—— — J— SED — —
L C‘C‘ SeT C‘ I C I T
ity @ | Fh| e |C I—‘I—‘ €D
7 " inlnlnln g sNInlnln
I:'. Il WP e l L N_l_l
Set PV bias Set PV ratio

( Setting End )¢

o Next parameter is displayed.

e Press @@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor)
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5.4 Preventing the Input Flicker

To prevent the input flicker, PV digital filter with the first-order lag calculation is provided.

B Description of function
PV digital filter is software designed to reduce variance of PV caused by noise. Effect of Input noise can be
reduced by setting time constant of PV digital filter based on the controlled object requirement and its level
of noise. Setting a value too small leads to a poor result of PV digital filter; just as an input response will be
poor when setting a value too large.

Actual PV Pulse input by noise

Input amplitude
[ 1= Filtered input

L
- amplitude
/

1

PV after setting
PV digital filter

B Parameter setting

e Input 1_PV digital filter
[Setup Setting Mode: Setting group No. 21 (52 /)]

Parameter symbol Data range Factory set value

| ’_l F 0.00 to 10.00 seconds 0.00
I a 0.00: Filter OFF

e Input 2_PV digital filter (RS digital filter)
[Setup Setting Mode: Setting group No. 22 (5~27)]

Parameter symbol Data range Factory set value

':l C’ I 0.00 to 10.00 seconds 0.00
- 4 0.00: Filter OFF

[} To display Input 2 PV digital filter, “Measured input 2” or “Remote setting input” must be
specified at the time of order.

If Remote setting input is supplied, it is displayed as RS digital filter.

(A
[} Input 2 Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode.

IMRO3D05-E2 5-31




5. INPUT FUNCTION

B Setting procedure
Setup setting mode
Monitor & SV setting mode Setting group No. 10 Setting group No. 21
[Input 1] Input 1_PV digital filter

PV/SV monitor [Display] CD
0011 cC_ I mppe Y R - R T T
co.L | ED+<wooe | 5 L Janc | | we |1 o

ol dSF L AP e Gooon
Set PV digital filter

D)

In the case of - Several In the case of
two inputs times two inputs
In the case of

6@ one input

( Setting End )«

o Next parameter is displayed.
e Press SED and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor)

v

Setting group No. 22
[Input 2] Input 2_PV digital filter
@ [5

[ . AC | &
| - Twice L. ] -
> e TeTa] ——»( Setting End

"~

| ]
l:-'. I WID oo Lo
o Next parameter is displayed.
Set PV digital filter .
e Press 6&3 and <MODE keys simultaneously to return to

the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor)
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5.5 Inverting the Input

If the instrument is a current/voltage input type, the proportional relation between the input current (voltage)
and the displayed value can be inverted.

B Description of function

Reverse setting (Input range high < Input range low) of Input range high and low is not available on the
instrument. However, with the Input invert function, the display relation to the input can be inverted.

Example: with/without invert function for voltage input 0 to 5 V

Displayed value
(Input range)

150
The left graph illustrates the signal when Input voltage is 5 V.

The displayed value without the Invert function is “150.”
The displayed value with the Invert function is “10.”

10

Input voltage [V]

Without invert 0

o o,

With invert 5

B Parameter setting

e Input 1_Inverting input
[Engineering mode: Function block No. 21 (FrZ /)]

Parameter symbol Data range Factory set value
I 1 N1/ |0:Unused 0
Loy 1: Used

L) To show “Input 1 _Inverting input,” current or voltage must be selected at Input 1 _Input type in
Function block No. 21 in the Engineering mode.

o Input 2_Inverting input
[Engineering mode: Function block No. 22 (FnZd)]

Parameter symbol Data range Factory set value
’:l I N1/ |0:Unused 0
L. 1IN 1: Used

[1] To show “Input 2 Inverting input,” Measured input 2 must be specified at the time of order and
voltage or current must be specified at “Input 2 Input type” in Function block No. 22 in the
Engineering mode.

[L]  Not displayed if “Select function for input 2” is set in Function block No. 58 in the Engineering
mode to “No function” or “Remote setting input.”
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B Setting procedure

To enter the Engineering mode

m =t mm s mm s s Em s mm s Em s mm s mm s Em s Em s Em s Em s mm s s Em s mm & s Em f mm s s mm s mm s Em s mm k= s Em s mm s mm s Em s mm o

Setting lock mode

Set data unlock/lock transfer

- Monitor & SV setting mode
PV/SV monitor
o], &2
C (4 seconds *)
mr
LIL |«

| I~/
oL

(i

Lock state

I ,l\/ €e3+<MODE
N L. L.”-__ N * Press the 553 key until
,:"l_ ,’_ Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from

<MoDE
(2 seconds)

Operation transfer mode

the key to enter the
Setting lock mode.

RUN/STOP transfer
0/Cl A =, — | €D +<mooe
N n / — A R IL\'/ b (2 seconds)
~Un 57 aP
RUN STOP

L

Engineering mode
Function block
No. 10 [Display]

Fa il

Function block
No. 21 [Input 1]

Twice

d5F

In the case of
two inputs

5-34

v

Input 1_Inverting input

o €E3 | A Y
C o Several times I. 1 1INy
=) 00000

v

Function block
No. 22 [Input 2]

Fred

( Setting End )«

Set Inverting input

653 In the case of two inputs

&

In the case of one input

o Next parameter is displayed.

® Press @@ and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

&S

Several times

Input 2_Inverting input

= ) NNy
[ A4

2 1P

:Lo
nTnTnlnly]
(N[N N N

Set Inverting input

SET,
., )

o Next parameter is displayed.

® Press SEB and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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5.6 Extracting Square Root of Input

Square root extraction can control flow by sending the output signal directly from a differential pressure type
flow transmitter to instrument. By setting PV low input cut-off, Square root extraction will not be performed

for the Measured value below the set value of PV low input cut-off.

B Description of function
® Square root extraction

When using a differential pressure type flow transmitter, the Measured value (PV) is computed by Square

root extraction.

Equation: Measured value (PV) = v(Input value *) x PV ratio + PV bias

* Output from differential

pressure type flow —| PV low input cut-off

transmitter

7

(Square root extraction)

® PV low input cut-off

PV to be used for flow
control and displayed

The result of square root extraction become “0” when the Measured value (PV) drops below the set value of
the PV low input cut-off. Output is not produced when the result of square root extraction is zero (0).
When input signal square root extraction is used for in flow control, etc., the Square root extraction result
varies widely at the Low measured value range. The Measured value less than the PV low input cut-off is
ignored to compute control output in order to prevent control disturbance caused by input variation at Low

measured value range.

Output

100% |

707 % -
50 % |-——-—-

When set value of the —_ |
PV low input cut-off is
0 %

B Parameter setting
e Input 1_Square root extraction

[Engineering mode: Function block No. 21 (FAZ /)]

0 OA) A

50 %

100 %

Input

—— When set value of the PV low input cut-off is 15 %

Parameter symbol

Data range

Factory set value

| Cn 0: Unused
L Ju F\’ 1: Used

0

[L]  To show “Input 1 Square root extraction,” current or voltage must be selected at Input 1 Input

type in Function block No. 21 in the Engineering mode.

IMRO3DO05-E2
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e Input 2_Square root extraction
[Engineering mode: Function block No. 22 (Fn2d)]

Parameter symbol Data range Factory set value
’j Cn 0: Unused 0
L. Jun 1: Used

L) To show “Input 2_Square root extraction,” Measured input 2 must be specified at the time of
order and voltage or current must be specified at “Input 2 _Input type” in Function block No. 22
in the Engineering mode.

[L] Not displayed if “Select function for input 2” is set in Function block No. 58 in the Engineering
mode to “No function” or “Remote setting input.”

e Input 1_PV low input cut-off
[Setup Setting Mode: Setting group No. 21 (52 /)]

Parameter symbol Data range Factory set value
| FI I I~ ]0.00to 25.00 % of Input 1_Input span 0.00
I. LL (When Control with PV select: 0.00 to 25.00 % of PV select input span)

L To display “Input 1 PV low input cut-off,” input type is Voltage/Current input, AND “Input
1_Square root extraction” in Function block No. 21 in the Engineering mode must be set to “Used.”

e Input 2_PV low input cut-off
[Setup Setting Mode: Setting group No. 22 (5~22)]

Parameter symbol Data range Factory set value
,:) FI ,l E 0.00 to 25.00 % of Input 2_Input span 0.00

[1] To display “Input 2_PV low input cut-off,” specify “Measured input 2” at the time of order, AND
input type is Voltage/Current input, AND “Input 2_Square root extraction” in Function block No. 22
in the Engineering mode must be set to “Used.”

[}  Not displayed if “Select function for input 2” is set in Function block No. 58 in the Engineering
mode to “No function” or “Remote setting input.”
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B Setting procedure

To enter the Engineering mode

o =t mm s mm s s Em s mm s Em s mm s mm s Em s Em s Em s Em s mm & s Em s mm & s Em f mm s s s Em s Em s mm k= s Em s mm s mm s Em s mm o

Monitor & SV setting mode

Setting lock mode
Set data unlock/lock

1/

1E @D +{MoDE
aFF

‘~

L I

PV/SV monitor transfer
a0 46@(,* -V
CO. L |#secondsHl L LI >
mr _
LIl | o
Lock state

Unlock state

Operation transfer mode

T e

* Press the 553 key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

In the case of one input

RUN/STOP transfer
<MoDE =, — | G +<moDE
/ /
(2 seconds) F\'/ 5 R I-\'/ '_-, (2 seconds)
rUn 57 cP
RUN STOP
N Yo e w e w e e W M N e § W R W R W R M § M § M R W R W R W F M § M R M R W R W M 6 e 6 M R W R e R e e b e b — —
Engineering mode
Function block Function block Input 1_
No. 10 [Display] No. 21 [Input 1] Square root extraction
— — . — SET,
i L 1 C) | o
I ([N} Twice , | Several times l. “ yIv
" r
d5P L AP o000

In the case of

Set Square root extraction

In the case of two inputs

two inputs
’ S)
Function block
No. 22 [Input 2]
- a5 ]
lL -“- — Several times

'y

c I nP

<) + {MoDE

l

Continued on the next page.
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D)

R[=¢

Input 2_
Square root extraction
| 10

U 1A
NInInInIE;
e

Set Square root extraction

In the case of two inputs

<) +{MoDE

Continued toA
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Continued from the previous page.

Setup setting mode

Monitor & SV setting mode Setting group No. 10 Setting group No. 21 Input 1_
PV/SV monitor [Display] [Input 1] PV low input cut-off
011 C_ I c_ a1 |€ [ or
Co.L |ED+<boos | By g Sac | e | 1 FLL
5o d5F L AP Qo000

Set PV low input cut-off

G
In the case of Several In the case of
times two inputs

two inputs
@EB In the case of one input
( Setting End )«

o Next parameter is displayed.

e Press @EB and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

!

Setting group No. 22 Input 2_
[Input 2] @ED PV low input cut-off
C 17 Several | ,:“ ' @ea
T e I e CIED)
= - b= tting End
J AP 'alalalals] cting =n
b e

- o Next parameter is displayed.
Set PV low input cut-off

e Press 5&3 and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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5. INPUT FUNCTION

5.7 Changing Error Handling at Input Error

The measures for input errors can be selected from Input burnout direction, Input error determination point,
Manipulated output value at Input error, PV flashing display at input error, and Input error status output.

B Description of function

If the measured value (PV) exceeds the Input error determination point (high or low), the action predefined
at “Action (high and low) input error” will be taken. Input error status signal can be output from OUT1 to
OUT3 and DO1 to DOA4.

[ NOTE
In manual mode and control stop mode, action and output will not be taken for input errors.

® Input error determination point is set within the input range

Input display range

(Setting range of Input error determination point) R
Underscale Input range low Input range high Over-scale
T 5 % of Input range 5 % of Poe00
Measured value [Flashing] | input span_| (Input span) | input span | [Flashing]
Measured Measured
value (PV) value (PV)
[Flashing] ! [Flashing] !
D > < |
| ] ] |
| 1 1 |
! ! ! !
Action area at input error Action area at input error
Input error Input error

|
|
|
: determination point (low) determination point (high)
|

|
Manipulated output Manipulated output
at Ian_Jt error Latest output at Input error

: « Auto mode (AUTO) |

Manipulated output value (MV) Choose éither
obtained by PID control i

Latest output :
|

Low limit output ON 2 High limit output ON 2

A
v

Manipulated ! _
output (MV) Choose either

A
v
v

i
i Latest output
|

Input error status
output

Downscale direction

Upscale direction

Burnout
direction®

' Flashing can be suppressed by setting “PV flashing display at input error” (Function block No. 10 in the
Engineering mode).

2 For Input error status output, see ® Details of OUT1 to 3 as well as DO1 to 4 logic calculation selection
(P. 6-4).

3 Setting Burnout direction is valid for thermocouple input and low voltage input (0 to 10 mV DC, 0 to 100 mV DC).
Actions of other input types are fixed as follows.
RTD input: Upscale
High voltage/Current inputs:Downscale (Indicates value near 0)

& See the Input range table (P. 5-11) for the input range of each input.
= For details of Input error status output, see 6.1 Changing Output Assignment (P. 6-2).

IMRO3DO05-E2 5-39



5. INPUT FUNCTION

e Input error determination point is set outside the input range

Measured value
(PV) display

Input display range

(Setting range of Input error determination point)

Underscale Input range low Input range high Over-scale
pueu 5 % of Input range 5 % of oacaa
[Flashing] g input span (Input span) _ inputspan | [Flashing]
g : Measured " | Measured : i
! value (PV) value (PV) !

1 [Flashing] ' [Flashing] "1

Action area at
input error

Action area at
input error

Manipulated
output (MV)

Input error status
output

Input error determination point (low)

Manipulated output
at Input error

) T_ Choose
ither
l_ eitl

Latest output

e Auto mode (AUTO): Manipulated output value (MV) obtained

by PID control

Input error determ

ination point (high)

Manipulated output
at Input error

Choose _T g
ith
either _l

N

w

" Latest output D " Latest output "
Low limit output ON 2 High limit output ON 2
Downscale direction Burnout Upscale direction
) direction 3 -

Upscale

& See the Input range table (P. 5-11) for the input range of each input.

Flashing can be suppressed by setting “PV flashing display at input error” (Function block No. 10 in the
Engineering mode).
For Input error status output, see ® Details of OUT1 to 3 as well as DO1 to 4 logic calculation selection (P.
6-4).
Setting Burnout direction is valid for thermocouple input and low voltage input (0 to 10 mV DC, 0 to 100 mV DC).
Actions of other input types are fixed as follows.

RTD input:
High voltage/Current inputs:Downscale (Indicates value near 0)

& For details of Input error status output, see 6.1 Changing Output Assignment (P. 6-2).
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5. INPUT FUNCTION

In the case of control with dual inputs, the action at input error is conducted independently on each

of Input 1 and Input 2. However, exceptional cases are shown below in which Action at input error
may be slightly different.

® 2-loop control/Differential temperature control

Input 1 is abnormal

Input 2 is abnormal

Input error
determination

Input 1 is determined at Input 1_Input error
determination point.

Input 2 is determined at Input 2_Input error
determination point.

Action at input error

Action selected for Input 1_Action input error.

Input 1 side:

“Input 1_Manipulated output value at input error”
is output [fixed]

Input 2 side:

Action selected for Input 2_Action input error.

Manipulated output
value at input error

Input 1_Manipulated output value at input error

Input 1_Manipulated output value at input error
Input 2_Manipulated output value at input error

@ Input circuit error alarm

Input 1 is abnormal

Input 2 is abnormal

Input error
determination

Input 1 is determined at Input 1_Input error
determination point.

Input 2 is determined at Input 2_Input error
determination point.

Action at input error

Action selected for Input 1_Action input error.

Manipulated output
value at input error

Input 1_Manipulated output value at input error

Even if Input 2 is in input error, Action at input
error will not be taken. *

* If (Input 2 — Input 1) exceeds the Input circuit error alarm set value, Action at input error is the action defined in
Input 1_Action input error.

® Control with PV select

Input 1 is abnormal

Input 2 is abnormal

Input error
determination

Input 1 is determined at Input 1_Input error
determination point.

Input 2 is determined at Input 2_Input error
determination point.

Action at input error

When the Input 1 is used:

Action selected for Input 1_Action input error.
When the Input 2 is used:

No Action at input error

When the Input 1 is used:

No Action at input error

When the Input 2 is used:

Action selected for Input 1_Action input error.

Manipulated output

value at input error

Input 1_Manipulated output value at input error

Input 1_Manipulated output value at input error

B Parameter setting

e PV flashing display at input error
[Engineering mode: Function block No. 10 (Fn /)]

Parameter symbol

Data range

Factory set value

d5of

0: Flashing display
1: Non-flashing display

0

e Input 1_Input error determination point (high)
[Engineering mode: Function block No. 21 (FnZ /)]

Parameter symbol

Data range

Factory set value

| PaV

Input 1_Input error determination point (low)
to Input 1_Input range high + (Input 1_5 % of input span)

Varies with the setting of the Decimal point position.

Input 1_Input range high
+ (Input 1_5 % of input span)

IMRO3DO05-E2
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e Input 1_Input error determination point (low)
[Engineering mode: Function block No. 21 (FAZ /)]

Parameter symbol

Data range

Factory set value

| 1IN
I ICLHV

Input 1_Input range low — (Input 1_5 % of input span) *
to Input 1_Input error determination point (high)

Varies with the setting of the Decimal point position.

* When Input type of Input 1 is RTD, low limit value is about 2 Ohms.

(Pt100: —245.5 °C [-409.8 °F], JPt100: —237.6 °C [-395.7 °F])

Input 1_Input range low
— (Input 1_5 % of input span)

e Input 2_Input error determination point (high)
[Engineering mode: Function block No. 22 (FrJ?d)]

Parameter symbol

Data range

Factory set value

2 PaV

Input 2_Input error determination point (low)
to Input 2_Input range high + (Input 2_5 % of input span)

Varies with the setting of the Decimal point position.

Input 2_Input range high
+ (Input 2_5 % of input span)

[L] To show the “Input 2 Input error determination point (high),” “Measured input 2” must be
specified at the time of order.
(A

Not displayed when “No function” or “Remote setting input” is slected in “Select function for input
2” (Function block No. 58 in Engineering mode).

o Input 2_Input error determination point (low)
[Engineering mode: Function block No. 22 (FrZd)]

Parameter symbol

Data range

Factory set value

2 PUN

Input 2_Input range low — (Input 2_5 % of input span) *
to Input 2_Input error determination point (high)

Varies with the setting of the Decimal point position.

* When Input type of Input 2 is RTD, low limit value is about 2 Ohms.

(Pt100: —245.5 °C [-409.8 °F] , JPt100: —237.6 °C [-395.7 °F])

Input 2_Input range low
— (Input 2_5 % of input span)

LL1  To show the “Input 2 Input error determination point (low),” “Measured input 2” must be
specified at the time of order.

[L]  Not displayed when “No function” or “Remote setting input” is slected in “Select function for input
2” (Function block No. 58 in Engineering mode).

e Input 1_Burnout direction
[Engineering mode: Function block No. 21 (FAZ /)]

Parameter symbol

Data range

Factory set value

|
| bao§

0: Upscale
1: Downscale

0

[1]  To show “Input 1_Burnout direction,” thermocouple or voltage (low) [0 to 100 mV DC, 0 to 10 mV
DC] must be selected at Input 1 _Input type in Function block No. 21 in the Engineering mode.
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e Input 2_Burnout direction
[Engineering mode: Function block No. 22 (Fn2d)]

Parameter symbol

Data range

Factory set value

c hob

0: Upscale
1: Downscale

0

[L]  To show “Input 2_ Burnout direction,” “Measured input 2 must be specified at the time of order
and thermocouple or low voltage (0 to 100 mV DC, 0 to 10 mV DC) must be selected at “Input
2 Input type” in Function block No. 22 in the Engineering mode.

[L]  Input 2 Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode.

e Input 1_Action (high) input error
[Engineering mode: Function block No. 51 (Fn5 /)]

Parameter symbol

Data range

Factory set value

\HaV E

0: Control continues (with the latest output)

—_

: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and the Input
1_Manipulated output value at input error is output.
2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the Input
1_Manipulated output value at input error of is output. When the error
is recovered, the operation mode is switched to the PID control.

2

[}  When the value is fixed to “Auto mode” at “Fix parameter setting: Auto/Manual transfer” in the
Setting lock mode, “1” cannot be set.

e Input 1_Action (low) input error
[Engineering mode: Function block No. 51 (Fn5 /)]

Parameter symbol

Data range

Factory set value

ANy
I.HUIV_

0: Control continues (with the latest output)

: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and the Input
1_Manipulated output value at input error is output.

Ju—

2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the Input
1_Manipulated output value at input error of is output. When the error
is recovered, the operation mode is switched to the PID control.

2

[1]  When the value is fixed to “Auto mode” at “Fix parameter setting: Auto/Manual transfer” in the
Setting lock mode, “1” cannot be set.

IMRO3DO05-E2

5-43



5. INPUT FUNCTION

e Input 2_Action (high) input error
[Engineering mode: Function block No. 52 (Fn57)]

Parameter symbol Data range Factory set value

’j H |/ F 0: Control continues (with the latest output) 2
Loy L : Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and the Input
1_Manipulated output value at input error is output.
2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the Input
1_Manipulated output value at input error of is output. When the error
is recovered, the operation mode is switched to the PID control.

Ju—

[  To show “Input 2 Action (high) input error,” “Measured input 2” must be specified at the time of
order, and “Select function for input 2” (Function block No. 58 in the Engineering mode) must be
set to “2-loop control/Differential temperature input” must be set up.

[L]  When the value is fixed to “Auto mode” at “Fix parameter setting: Auto/Manual transfer” in the
Setting lock mode, “1” cannot be set.

e Input 2_Action (low) input error
[Engineering mode: Function block No. 52 (Fn57)]

Parameter symbol Data range Factory set value

E C,I LINIC 0: Control continues (with the latest output) 2
JTUIN L : Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and the Input
1_Manipulated output value at input error is output.
2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the Input
1_Manipulated output value at input error of is output. When the error
is recovered, the operation mode is switched to the PID control.

—_

[  To show “Input 2 Action (low) input error,” “Measured input 2” must be specified at the time of
order, and “Select function for input 2” (Function block No. 58 in the Engineering mode) must be
set to “2-loop control/Differential temperature input” must be set up.

[1]  When the value is fixed to “Auto mode” at “Fix parameter setting: Auto/Manual transfer” in the
Setting lock mode, “1” cannot be set.

e Input 1_Manipulated output value at input error
[Engineering mode: Function block No. 51 (Fn5 /)]

Parameter symbol Data range Factory set value
| F} = M | PID control: =5.0 to +105.0 % PID control: —5.0
I 11" | Heat/Cool PID control: —105.0 to +105.0 % Heat/Cool PID control: 0.0

[}  For Heat/Cool PID control, output is produced from the heat side if the setting is positive (+) and
output is produced from the cool side if the setting is negative (-).
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e Input 2_Manipulated output value at input error
[Engineering mode: Function block No. 52 (Fn57)]

Parameter symbol

Data range

Factory set value

c. P5M

—5.0t0 +105.0 %

-5.0

[L]  To show “Input 2 Manipulated output value at input error,” “Measured input 2” must be specified
at the time of order, and “Select function for input 2” (Function block No. 58 in the Engineering
mode) must be set to “2-loop control/Differential temperature input” must be set up.

B Setting procedure
To enter the Engineering mode

ok s ek s ks b s ek s s e ke A s M ke R b M 4 e s e ke e sk mm  m s ek e s ek e

PV/SV monitor

Monitor & SV setting mode

Setting lock mode

Set data unlock/lock transfer

&)

i

i

1

i 0 . ) T/ I _ I 17 |GEeD)+<MoDE

: _’l__'.l_, (4 seconds ): 0 R O CD+<

i 00 e or oFF

! Lock state Unlock state

1

: Operation transfer mode

] RUN/STOP transfer

; <MoDE PR — =, — | G+ <moDE
/ /

: (2 seconds) R \l/ '__, . H/ b (2 seconds)

! rUn 57 oP

] RUN sToP

T

Engineering mode
Function block No. 10
[Display]

Set PV flashing display
at input error

3 times

PV flashing display
at input error

! r

Fr il

d5P [¢———

( Setting End )«

&S

Several times

C
e

INININInln

oo,
Set PV flashing display
at input error

Continue setting

&

End setting

o Next parameter is displayed.

® Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

Set Input error determination point
and burnout direction

Twice B

Set action at input error

Several times

P

IMRO3DO05-E2

» C

* Press the SEB key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

Continued on the next page.
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Function block No. 21 Input 1_Input error Input 1_Input error Input 1_
[Input 1] 653 determination point (high) determination point (low) Burnout direction

l: _ 11 Several |\ O_s 653 I 1IN €ED | L E End setting
I IL I tmes | (., T LIV J L LN e g 0 l._
| | 12000 " _nonr " alalnlnln
l. l I'iP < l_ll_l U‘_:'U.l_l LHJLH_U_I
Set Input error Set Input error Set Burnout direction
Continue setting In the case of determination determination
two inputs point (high) point (low)
€D
Several times Set Input 2 or continue other setting
v
Function block No. 22 Input 2_Input error Input 2_Input error Input 2_
[Input 2] @@ determination point (high) determination point (low) €E3 Burnout direction
— — — — — — End setting
C_ _l_l Several | 7)) __ |/ I ol =2 130 L _C
CC e JCo PO €D |C. ruiN| e |C. g3
< g " _n3arnn " 'wlnlnlnln
E. I l_ND b LIL{EUI UE’U.I_I e
Set Input error Set Input error Set Burnout direction
Conti determination determination
ontinue point (high) point (low)
setting
&)
> Several times Continue setting

v

Press or keys according to the setting item.

Proceed to or , whichever is appropriate.

c Function block No. 51 Input 1_Action (high) Input 1_Action (low) Input 1_Manipulated output value
[ ] [Input 1_Control] 653 input error input error at input error
L — | Several l_' ’— E“ INIC - | DIC M End setting
JFA5 | (AovE| e | IHUNE| & | | P5M——
nr__r " T Annno ' T hnnno _nNnc r
L_arn < [ [ (W] UI.IS.I_I
Set Action (high) Set Action (low) Set Manipulated output
input error input error value at input error
Continue setting In the case of
two inputs 653
Several times Set Input 2 or continue other setting

( Setting End )«

o Next parameter is displayed.

e Press sea and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor)

® ® o Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

Continued on the next page.
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5. INPUT FUNCTION

Continued from the previous page.

T 1

Input 2_Action (low)
input error

LN

Function block No. 52 Input 2_Action (high)
[Input 2_Control] @@ input error
C_C Several ’j O_1/C
mrac times N ILIV L

I~ I ¢ INInINIy
c.oorrm (€ [N
Set Action (high)
input error
Continue
setting R

)

Several times

0010 INE

-
(NN

Input 2_Manipulated output value
at input error

Set Action (low)
input error

:, I M End setting
& |2 F5M
_nncr
N

Set Manipulated output
value at input error

Continue setting

v
Press or keys according to the setting item.

Proceed to or , whichever is appropriate.

IMRO3DO05-E2

Setting End ) «

o Next parameter is displayed.
e Press 653 and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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5. INPUT FUNCTION

5.8 Using Dual Input Function

This instrument has an optional dual input function which can be configured as follows.

¢ Remote setting input function
The instrument uses an input signal from Input 2 as a remote signal and sets it to the Input 1_Set value
(SV). To have this function, “Remote setting input” must be specified at the time of order.

L2 See 8.9 Using Remote Setting Input (P. 8-49) for more details.

¢ 2-loop control function
The instrument performs two independent control using Input 1 and 2. To have this function, “Measured
input 2” must be specified at the time of order.
The 2-loop control can be configured to Differential temperature control, and vice versa.

2  See 8.10 Executing 2-Loop Control (P. 8-55) for more details of 2-loop control.

e Differential temperature control function
With this function, temperature control of Input 1 is performed by setting a temperature difference between
Input 2 and Input 1. To have this function, “Measured input 2”” must be specified at the time of order.
The 2-loop control can be configured to Differential temperature control, and vice versa.

5 See 8.11 Executing Differential Temperature Control (P. 8-58) for details.

e Control with PV select
This function uses two inputs and allows the sensors to be switched from one to another depending on the
temperature of the controlled object (high or low temperatures). To have this function, “Measured input 2”
must be specified at the time of order.

I For Control with PV select, see 8.12 Executing Control with PV Select (P. 8-63).

e Input circuit error alarm function
The instrument uses two inputs to detect an error from the difference in input between the two. To have this
function, “Measured input 2”” must be specified at the time of order.

& For more details, see 7.7 Preventing Control with Input Errors (Input Circuit Error Alarm)
(P. 7-46).
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5. INPUT FUNCTION

B Parameter setting

® Select function for input 2
[Engineering mode: Function block No. 58 (Fn58)]

* This parameter cannot be specified if the instrument is a Heat/Cool PID
type.

e When Measured input 2 is selected at the time of order: 0 to 3, 6

e When the Remote setting input is selected: 0 to 1

Parameter symbol Data range Factory set value
311/ |0: No function Based on Model code
L 1: Remote setting input
2: 2-loop control/Differential temperature control *
3: Control with PV select
6: Input circuit error alarm

[}  To display “Select function for input 2,” “Remote setting input” or “Measured input 2” must be

specified at the time of order.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the Select function for

input 2 is changed.

IMRO3DO05-E2
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5. INPUT FUNCTION

B Setting procedure

To enter the Engineering mode

m =t mm s mm s s Em s mm s Em s mm s mm s Em s Em s Em s Em s mm s s Em s mm & s Em f mm s s mm s mm s Em s mm k= s Em s mm s mm s Em s mm o

- Monitor & SV setting mode

Setting lock mode

PV/SV monitor Set data unlock/lock transfer
SET, —
01 4CD * ! I~/
L.L.’.’_ (4 seconds )k '._’.:“_'\
mr
LI (< (i
Lock state

v

G + {MODE

Operation transfer mode

Engineering mode

Function block No. 10

[Display]

RUN/STOP transfer
<MoDE =, — | G+ <mopE
/ /
(2 seconds) 4 "T' / _'_—_ R ,L\' / b (2 seconds)
~Un 57 oP
RUN STOP
Function block No. 58 Select function
[2-input function] for input 2
— 1 Several =001/
Frill |5 |FnSE | & cry | &
DIS ,D E!’DH Il'“ Il'l |
l_ll_l [
Set “Select function

5-50

Setting End )«

for input 2”

d

o Next parameter is displayed.

e Press 653 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

L

* Press the 553 key until
Parameter setting mode

is displayed.

Keep pressing without
releasing your finger from

the key to enter the
Setting lock mode.
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5. INPUT FUNCTION

5.9 Changing Power Supply Frequency

Power supply frequency to this instrument can be switched between 50 Hz and 60 Hz. Select a power supply
frequency of your power supply.

£} NOTE
To prevent malfunction and instrument failure, setting Power supply frequency (50/60Hz) is
required. Before starting the control, make sure you set the power supply frequency of the
power supply to be supplied to this instrument.

B Parameter setting

® Power supply frequency
[Engineering mode: Function block No. 21 (FrZ /)]

Parameter symbol Data range Factory set value
P C oM |0 50Hz 0
IV 11 60 Hz

B Setting procedure
To enter the Engineering mode

ok e s e e s mm b e s b s ek e s e 4 e A s e ke s b M e s e s e e s b e s ek e s ek e

Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
SET,
20020 ok | ol 1| @+ uone
= AR > > - * Press the (B€T) key until
LI |< o DFl— Parameter setting mode
is displayed.
Lock state Unlock state Keep pressing without

releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

L

RUN/STOP transfer
<MoDE - <D +<MoDE
/ /
(2 seconds) ,C\T/ E’ R F\'/ 5 (2 seconds)
i 1) i r
~Un 5MaP
RUN STOP
\‘ ————————————————————————————————————————————————————————————— — — -
Engineering mode
Function block No. 10 Function block No. 21 Power supply
[Display] [Input 1] frequency
T - ) SC O
,L,-’ ([N Twice ‘,-I-IE' " Several times R lL'lL lL\'l'_\,' @@
InInInInin
dSP Il l’ I—IP NN NN
Set “Power supply

frequency”

J

Setting End )«

o Next parameter is displayed.

e Press 653 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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5. INPUT FUNCTION

5.10 Making Corrections at Multiple Points

(Input Knee Point Correction)

The Input knee point correction function is a function to provide input correction at many temperature points
in the process where there are temperature differences between the measured values on heater surface and
the set values. Example may include semiconductor related processing machines such as a flip-chip bonding

machine.

Input knee point correction can be set independently for input 1 and input 2. Both input 1 and 2 can have up

to 16 settings (5 knee points per setting) with the use of memory area.

B Description of function

Example: In case setting method of knee point correction value is “Deviation setting”

Hi
Yn=rPn+1rVn

Y5
.5 Y4
k3]
o
o
(@]
&
5 Y3
O
=}
©
>

Y1

Lo

Lo 1Pl rP2 rP3 rP4 rP5 Hi
Input value
Equation of correction:

Lo <Input value < rP1 (Value after correction) =
rP1 <Input value < rP2 (Value after correction) =

rPn-1 <Input value < rPn (Value after correction) =

rPmax <Input value < Hi (Value after correction) =

Lo: Input range low

Hi:  Input range high

rPn: Knee point input value

rVn: Knee point correction value

Yn: Value after correction
Deviation setting: Yn = rPn + rVn
Direct setting: Yn=rVn

max: Number of knee points

n. 1tob

5-52

Setting example

Knee point Knee point
input value correction value

Lo -200

rP1 | —-100 V1 | 50

rP2 | 100 rvV2 | 50

rP3 | 300 rv3 | 20

P4 | 400 V4 | 60

PS5 | 700 rv5 | =50

Hi 800

Lo: Input range low

rP1 to rP5: Knee point input value 1

to Knee point input value5

rV1 to rV5: Knee point correction value 1

to Knee point correction value 5

Hi: Input range high
__Yi-lo (Input value — Lo) + Lo
rP1 - Lo
_Y2-¥i_ (Input value — rP1) + Y1
rP2 — rP1
_Yn-Yn-1 (Input value — rPn-1) + Yn—1
rPn —rPn-1
M (Input value — rPmax) + Ymax
Hi — rPmax
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5. INPUT FUNCTION

® Setting for irregular setting

[0} NOTE

To avoid an exceptional setting, make sure that the values for Knee point input values 1 to 5

and Knee point correction values 1 to 5 satisfy the following conditions.

Knee point input value 1 to 5

Knee point input value 1 < Knee point input value 2 < Knee point input value 3 <
Knee point input value 4 < Knee point input value 5

Knee point correction value 1 to 5

Value after correction
For deviation setting:
Knee point input value 1+ Knee point correction value 1 <
Knee point input value 2+ Knee point correction value 2 <
Knee point input value 3+ Knee point correction value 3 <
Knee point input value 4+ Knee point correction value 4 <
Knee point input value 5+ Knee point correction value 5

For direct setting:
Knee point correction value 1 < Knee point correction value 2 <
Knee point correction value 3 < Knee point correction value 4 <
Knee point correction value 5

The resultant action may be as follows in case of irregular setting.

Example 1: When knee point input values overlap each other

Hi P Setting example
Yn=rPn+rVn Knee point Knee point
’ input value correction value
Y3 Lo |-200
5 Y4
5 rP1 | —100 V1l | 50
o)
g rP2 | 100 V2 | 50
)
o rP3 | 400 rV3 | -20
=
i P4 | 400 V4 | 60
S
g PS5 | 700 V5 | =50
A
b Hi | 800
Lo: Input range low
rP1 to rP5: Knee point input value 1
- to Knee point input value5
Lo rP1 P2 rP4 rP5 Hi rV1 to rV5: Knee point correction value 1
P3 to Knee point correction value 5

Input value Hi: Input range high

In area (a), correction value is calculated between “Y2” and “Y3.”
In area (b), correction value is calculated between “Y4” and “Y5.”
As aresult, at the border of area (a) and (b), the value after the calculation may jump.

IMRO3DO05-E2
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Example 2: In case value after the correction is reversed

Hi P Setting example
Yn=1Pn+rVn Knee point Knee point
‘ input value correction value

Y3 Lo |-200
S v3
B rP1 | —100 V1 | 50
1)
5 rP2 | 100 V2 | 50
o
@ rP3 | 300 rV3 | 160
Y4 ,f
o Y2 g P4 | 400 V4 | —120
S
g PS5 | 700 V5 | =50

Area
Y1l 63 Hi 800
L Lo: Input range low
. rP1 to rP5: Knee point input value 1
Lo E to Knee point input value5
Lo 1Pl rP2 rP3 P4 rP5 Hi rV1 to rV5: Knee point correction value 1
Input value to Knee point correction value 5
Hi: Input range high

In area (f), the value after the correction is reversed as Y3 > Y4.
Accordingly the calculation result decreases as the input increases.
This may cause unstable control.

Example 3: In case knee point input value is reversed

Hi P Setting example
Yn=1Pn+rVn Knee point Knee point
’ input value correction value
Y5
Lo -200
c -
o —
= v4 e . P1 100 V1 | 50
\ e

£ s P2 | 100 V2 |0
o R
5 Y3 et P3| 400 V3 | =50
o ' P4 | 300 V4 | 50
=}
§ V0] TE————— ; rP5 | 700 rv5 | =50

Y1 fro ; Area iArea Area Hi 800

- © (d (e) Lo: Input range low
; ; rP1 to rP5: Knee point input value 1
Lo E— to Knee point input value5
Lo rP P2 P4 1P3 P5 Hi rV1 to rV5: Knee point correction value 1
to Knee point correction value 5
Input value

Hi: Input range high

In area (c), correction value is calculated between “Y2” and “Y3.”

In area (e), correction value is calculated between “Y4” and “Y5.”

In area (d), as “rP4” which is larger in the identification number of knee point input values becomes
effective, correction value is calculated between “Y4” and “Y5.”

As aresult, at the border of area (c) and (d), the value after the calculation may jump.
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Example 4: In case both knee point input value and value after correction are reversed

Hi - Setting example
Yn = rPn+rVn Knee point Knee point
’ input value correction value

Y5 Lo -200
c
23 o» P1 | -100 V1 | 50
8 R
- ‘s rP2 | 100 V2 | 0
8 A
5 / / P3| 400 V3 | 50
= /,’ '
o Y4 /- P4 | 300 V4 | =50
o /
g o [r—— PS5 | 700 V5 | =50

vib Area  Area Area Hi 800

’ © @ © Lo: Input range low
[ rP1 to rP5: Knee point input value 1
Lo g to Knee point input value5
Lo rP1 P2 P4 rP3 rP5 Hi rV1 to rV5: Knee point correction value 1
Input value to Knee point correction value 5

Hi: Input range high
In area (c), correction value is calculated between “Y2” and “Y3.”
In area (e), correction value is calculated between “Y4” and “Y5.”
In area (d), as “rP4” which is larger in the identification number of knee point input values becomes
effective, correction value is calculated between “Y4” and “Y5.”

As a result, at the border of area (c) and (d), the value after the calculation may jump.
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m Setting procedure

Selection of Input knee [Engineering mode: Function block No. 21] Input 1
point correction function [Engineering mode: Function block No. 22] Input 2

l

Selection of correction [Engineering mode: Function block No. 21] Input 1
value setting [Engineering mode: Function block No. 22] Input 2

Select Enable/Disable Input knee point correction function.

Select how to set the Knee point correction value.
Deviation setting: Set as a deviation from the knee point input value
Direct setting: Value after the correction can directly be set

[Engineering mode: Function block No. 21] Input 1

Settmg of Knee point [Engineering mode: Function block No. 22] Input 2

correction limit value

When Selection of correction value setting is set to “Deviation setting”, set a
limit value of the setting range for Knee point correction value.

[Parameter setting mode: Parameyer group No. 71] Input 1
[Parameter setting mode: Parameyer group No. 72] Input 2
Set the number of knee points to be corrected.

Setting of Number of
knee point

\4

[Parameter setting mode: Parameyer group No. 71] Input 1

Setting of Knee point [Parameter setting mode: Parameyer group No. 72] Input 2

input value

Set the input value to perform knee point correction.

[Parameter setting mode: Parameyer group No. 71] Input 1
[Parameter setting mode: Parameyer group No. 72] Input 2

Setting of Knee point
correction value

Set the correction value for the knee point input value.
Set the value in the way selected at Selection of correction value setting.
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B Parameter setting

® Input 1_Selection of knee point function
[Engineering mode: Function block No. 21 (FAZ /)]

Parameter symbol Data range Factory set value
|1 _ 170 0: Disable input knee point correction function 0
v JL 1: Enable input knee point correction function

® Input 2_Selection of knee point function
[Engineering mode: Function block No. 22 (Fn2d)]

Parameter symbol Data range Factory set value
s 5 ) 0: Disable input knee point correction function 0
c.rv L 1: Enable input knee point correction function

L]  To display Input 2_Selection of knee point function, “Measured input 2” or “Remote setting input”
must be specified at the time of order.

[L] Input 2 Selection of knee point function is not displayed if “No function” is selected at Select
function for input 2 in Function block No. 58 in the Engineering mode.

® Input 1_Selection of correction value setting
[Engineering mode: Function block No. 21 (FAZ /)]

Parameter symbol Data range Factory set value
| _ 7/ 5 0: Deviation setting (set as a deviation from the knee point input value) 0
v 1: Direct setting (value after the correction can directly be set)

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Selection of correction value
setting is changed.

® Input 2_Selection of correction value setting
[Engineering mode: Function block No. 22 (FnZcd)]

Parameter symbol Data range Factory set value
] 1/ C |0: Deviation setting (set as a deviation from the knee point input value) 0
C. Vv J |1 Direct setting (value after the correction can directly be set)

[l  To display Input 2 Selection of correction value setting, “Measured input 2” or “Remote setting
input” must be specified at the time of order.

[L]  Input 2 Selection of correction value setting is not displayed if “No function” is selected at Select
function for input 2 in Function block No. 58 in the Engineering mode.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Selection of correction value
setting is changed.
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® Input 1_Knee point correction limit value
[Engineering Mode: Function block No. 21 (Fa2 /)]

Parameter symbol Data range Factory set value

I'VI' 0 to Input 1_Input span 10

Varies with the setting of the Decimal point position.

I.Z" See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Knee point
correction limit value is changed.

® Input 2_Knee point correction limit value
[Engineering Mode: Function block No. No. 22 (FnZcd)]

Parameter symbol

E_l/l M
v

Data range Factory set value

0 to Input 2_Input span 10

Varies with the setting of the Decimal point position.

[L)  To display Input 2 Knee point correction limit value, “Measured input 2” or “Remote setting
input” must be specified at the time of order.

[L] Input 2 Knee point correction limit value is not displayed if “No function” is selected at Select
function for input 2 in Function block No. 58 in the Engineering mode.

I See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Knee point
correction limit value is changed.

® Input 1_Number of knee point
[Parameter Setting Mode: Parameter group No. 71 (P~ 1)]

Parameter symbol Data range Factory set value

0to5 5
0: Input knee point correction function is disabled

lmnarP

[l To show “Input 1 _Number of knee point,” Enable input knee point correction function must be
selected at Input 1_Selection of knee point function in Function block No. 21 in the Engineering
mode.

® Input 2_Number of knee point
[Parameter Setting Mode: Parameter group No. 72 (P~"12)]

0: Input knee point correction function is disabled

Parameter symbol Data range Factory set value
0 |0to5 5
Lj Jiar

(AR

(AN

5-58

To show “Input 2_Number of knee point,” “Measured input 2” or “Remote setting input” must be
specified at the time of order and Enable input knee point correction function must be selected at
Input 2_Selection of knee point function in Function block No. 22 in the Engineering mode.

Input 2 Number of knee point is not displayed if “No function” is selected at Select function for
input 2 in Function block No. 58 in the Engineering mode.
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® Input 1_Knee point input value 1 to Input 1_Knee point input value 5
[Parameter Setting Mode: Parameter group No. 71 (P~ 1)]

Parameter symbol

Data range

Factory set value

LorP o

[ P2

. rPd
. rPY
. rP5

Input 1_Input range low to Input 1_Input range high
Varies with the setting of the Decimal point position.

To avoid an exceptional setting, make sure that the values for Input 1_
Knee point input values 1 to 5 satisfy the following conditions.
Input 1_Knee point input value 1 < Input 1_Knee point input value 2 <
Input 1_Knee point input value 3 < Input 1_Knee point input value 4 <
Input 1_Knee point input value 5

Setting of Input 1_Knee point input value depends on the number set at
Input 1 Number of knee point.

Input 1_Input range high

[}  To show “Input 1 Knee point input value 1 to Input 1 Knee point input value 5,” Enable input
knee point correction function must be selected at Input 1_Selection of knee point function in
Function block No. 21 in the Engineering mode.

® Input 2_Knee point input value 1 to Input 2_Knee point input value 5
[Parameter Setting Mode: Parameter group No. 72 (P~"12)]

Data range

Factory set value

Parameter symbol
c rPi
¢ rPc
c rPd
c. rPH
c. rP5

Input 2_Input range low to Input 2_Input range high
Varies with the setting of the Decimal point position.

To avoid an exceptional setting, make sure that the values for Input 2_
Knee point input values 1 to 5 satisfy the following conditions.
Input 2_Knee point input value 1 < Input 2_Knee point input value 2 <
Input 2_Knee point input value 3 < Input 2_Knee point input value 4 <
Input 2_Knee point input value 5

Setting of Input 2_Knee point input value depends on the number set at
Input 2. Number of knee point.

Input 2_Input range high

B

To show “Input 2_Knee point input value 1 to Input 2_Knee point input value 5,” “Measured input

2” or “Remote setting input” must be specified at the time of order and Enable input knee point
correction function must be selected at Input 2_Selection of knee point function in Function block
No. 21 in the Engineering mode.

[L] Input 2 Knee point input value 1 to Input 2 Knee point input value 5 are not displayed if “No
function” is selected at Select function for input 2 in Function block No. 58 in the Engineering

mode.
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® Input 1_Knee point correction value 1 to Input 1_Knee point correction value 5
[Parameter Setting Mode: Parameter group No. 71 (P~ 1)]

Data range

Factory set value

Parameter symbol
[ VA |
. v |
| 17 7
. v
| 1770
. rv 2
| 1/

L rvY
| 1/
[ rv5

Deviation setting:

—(Input 1_Knee point correction limit value)

to + (Input 1_Knee point correction limit value)
Direct setting:

Input 1_Input range low to Input 1_Input range high

Varies with the setting of the Decimal point position.

To avoid an exceptional setting, make sure that the values for Input 1_
Knee point correction values 1 to 5 satisfy the following conditions.
Value after correction
For deviation setting:
Input 1_Knee point input value 1
+ Input 1_Knee point correction value 1 <
Input 1_Knee point input value 2
+ Input 1_Knee point correction value 2 <
Input 1 _Knee point input value 3
+ Input 1_Knee point correction value 3 <
Input 1 _Knee point input value 4
+ Input 1_Knee point correction value 4 <
Input 1_Knee point input value 5
+ Input 1_Knee point correction value 5
For direct setting:
Input 1_Knee point correction value 1 <
Input 1_Knee point correction value 2 <
Input 1_Knee point correction value 3 <
Input 1_Knee point correction value 4 <
Input 1_Knee point correction value 5

Setting of Input 1_Knee point correction value depends on the number set
at Input 1_Number of knee point.

Deviation setting: 0

Direct setting:
Input 1_Input range high

[ To show “Input 1 _Knee point correction value 1 to Input 1 _Knee point correction value 5,” Enable
input knee point correction function must be selected at Input 1_Selection of knee point function in

Function

5-60

block No. 21 in the Engineering mode.
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® Input 2_Knee point correction value 1 to Input 2_Knee point correction value 5
[Parameter Setting Mode: Parameter group No. 72 (P~"2)]

Parameter symbol Data range Factory set value
’j _ )/ | |Deviation setting: Deviation setting: 0
(Input 2_Knee point correction limit value) Direct setting:
to + (Input 2_Knee point correction limit value) Input 2_Input range high

Direct setting:
Input 2_Input range low to Input 2_Input range high

Varies with the setting of the Decimal point position.

| 1, 7
C. Ty C

To avoid an exceptional setting, make sure that the values for Input 2_

Knee point correction values 1 to 5 satisfy the following conditions.

Value after correction
For deviation setting:
Input 2_Knee point input value 1

| 1/ 7 - ) )
C. v J + Input 2_Knee point correction value 1 <

Input 2_Knee point input value 2
+ Input 2_Knee point correction value 2 <
Input 2_Knee point input value 3
+ Input 2_Knee point correction value 3 <
Input 2_Knee point input value 4
E 17 L) + Input 2__Knee point correction value 4 <
. Input 2_Knee point input value 5
+ Input 2_Knee point correction value 5
For direct setting:
Input 2_Knee point correction value 1 <
Input 2_Knee point correction value 2 <
b 1/ 5 Input 2_Knee point correction value 3 <
Input 2_Knee point correction value 4 <
Input 2_Knee point correction value 5

I~
=
<

Setting of Input 2_Knee point correction value depends on the number set
at Input 2 Number of knee point.

[L)  To show “Input 2 Knee point correction value 1 to Input 2 Knee point correction value 5,”
“Measured input 2” or “Remote setting input” must be specified at the time of order and Enable
input knee point correction function must be selected at Input 2_Selection of knee point function in
Function block No. 21 in the Engineering mode.

[}  Input2 Knee point correction value 1 to Input 2_Knee point correction value 5 are not displayed if
“No function” is selected at Select function for input 2 in Function block No. 58 in the Engineering
mode.
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5. INPUT FUNCTION

m Setting procedure

® Setting “Selection of knee point function,” “Selection of correction value setting”
and “Knee point correction limit value”

To enter the Engineering mode
Setting lock mode

Monitor & SV setting mode Set data unlock/lock

PV/SV monitor transfer

20 ). &2 Y, I _ri/led

CB.0|esoesn | L gl K| DM | L gl ¥ | €D+<wone

-—l e -l - 14 -_—l—tl- * Press the SED key until

E"U p or DIC!L Parameter setting mode
il is displayed.
Lock state Unlock state Keep pressing without

releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer
<MopE m— =, — | G +<mopE
/ /
(2 seconds) I-\' / '-, ] \' / E’ (2 seconds)
rUn| | GfoP
RUN STOP

e

Engineering mode

Function block No. 10

[Display]
— 1
Fr iU

d5H

Twice

Function block No. 21
[Input 1]

Frd |

L AP

D)

Several

times

Input 1_Selection of
knee point function

| _1/C)
1. v J.

r

Function block No. 22

mrrn
i

&S

Input 1_Selection of

correction value setting

| 1/
l. l-l/;':l

&S

Input 1_Knee point
correction limit value

Set the Input knee
point correction
function

InInininlyl

(NN

Set how to set the
Knee point
correction value

|1 171 M

LV LM &
i
ULy ]

Set the Knee point
correction limit value

Input 2_Selection of

Input 2_Selection of

G

JE. v

Input 1_Knee point
correction limit value

_1/70 M

[Input 2] @EB knee point function correction value setting
- _ 7 Several | 7} /[ ) SET, ’j _/C
mOCC | tmes Nk JL &) 5
’:l | FI INININInIn INInInInIn
cC. 1 oo, NN
Set the Input knee Set how to set the
point correction Knee point

Setting End )«

J

function

correction value

&S

i i
U]y P

Set the Knee point
correction limit value

o Next parameter is displayed.

® Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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5. INPUT FUNCTION

® Setting “Number of knee point,

” “Knee point input value” and “Knee point
correction value”
Parameter setting mode

Monitor & SV setting mode Parameter group No. 00

PV/SV monitor [Setting]
SET,
’j P e gcads O _ i
.| ormore) (1~ (I
0f 54

Several times

Parameter group No. 71

[Input 1_Input knee point Input 1_Number of Input 1_Knee point

Input 1_Knee point
correction] knee point input value 1 input value 2

0 _r SET | | Ger | O | Ga | 07| G
Frrnd €D L CD; . 1rr 1 CD; . o €D

1] ] ," 4 - m d - I

0 nlr oooos 32 32

1 Set the Number of Set the Knee point Set the Knee point

knee point input value

input value

Input 1_Knee point Input 1_Knee point Input 1_Knee point Input 1_Knee point
correction value 1

input value 5 input value 4 input value 3
| R VA | | _OC | |
& | I P58 1 P4 & FP_:I'<
Gooon el =i =il =i =il
Set the Knee point Set the Knee point

correction value

Input 1_Knee point
correction value 2

input value

Input 1_Knee point
correction value 3

Set the Knee point
input value

Input 1_Knee point

Set the Knee point
input value

Input 1_Knee point

&)

correction value

correction value

Set the Knee point
correction value

correction value 4 correction value 5
| /|G I /0| Ge | /71| Ger |\ _1/C
=I.II/I_CD= ,',,,_CD= . rv ,CD: . rv 2
e e o o
[N e o e

Set the Knee point Set the Knee point

Set the Knee point
correction value

Continued on the next page.
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5. INPUT FUNCTION

Continued from the
previous page.

Parameter group No. 72
[Input 2_Input knee point Input 2_Number of Input 2_Knee point Input 2_Knee point
correction] knee point input value 1 input value 2
] SET, :' Ol | D P |G | P ’j SET
lDl-l o €D . CDJ._. ~ I CD;L. I C €D
1 mrrmC ' 1M1 i 12310
cyorcr (W[ NN 43 u:—'.u 43 u:—'.u
Set the Number of Set the Knee point Set the Knee point
knee point input value input value
Input 2_Knee point Input 2_Knee point Input 2_Knee point Input 2_Knee point
correction value 1 input value 5 input value 4 input value 3
SET) 1 1/ || Ger E ’l:“: ser) | ) PL’ ser) | ) P 3
&\ i P57 -PH &2 P
'alnlnlnln 12300 1230 | 1230
e [ | l_:l' l‘.:'.l_l l_:l' l‘.:'.l_l
Set the Knee point Set the Knee point Set the Knee point Set the Knee point
correction value input value input value input value
Input 2_Knee point Input 2_Knee point Input 2_Knee point Input 2_Knee point
correction value 2 correction value 3 correction value 4 correction value 5
O _ i/ 120D 1/l | 10 | GE
Je. v L C)J_. v _ CD;L. rv 1 CDJ_. rv 4 €D
INInInInIn IInInInin ININININIn INInInInIn
[N . (N e [N .
Set the Knee point Set the Knee point Set the Knee point Set the Knee point
correction value correction value correction value correction value

Setting End ) ¢

o Next parameter is displayed.
o Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
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OUTPUT FUNCTION

This chapter describes output related functions, setting contents and setting
procedure based on the key words related to outputs.

6.1 Changing Output Assignment
[Control Output, Retransmission Output, Logic Calculation (Event)

Output, Instrument Status Output].........cccoeeeeiiiiiiiiii e, 6-2
6.2 Changing Output Type of OUT3 ... 6-12
6.3 Using Retransmission Output............cccoviiiiiiiiiiiicceee e, 6-14
6.4 Changing Proportional Cycle Time ...........ccceeviiiiiiiiiiiicieeee e 6-20
6.5 Changing Energizing/De-energizing Output .............cccceiiiiiinnnns 6-24
6.6 Limiting OUIPUL........coei e 6-26
6.7 Suppressing Sudden Change in Output

(Output Change Rate Limiter).........ccooovviiiiieei e 6-29
6.8 Suppressing Sudden Change in Output

(Balanceless BUMPIESS) ......oooeiiiiiiiiii, 6-33
6.9 Changing the Output Action While in Control Stop Mode ............. 6-39
6.10 Monitoring Manipulated Output Value ..., 6-42
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6. OUTPUT FUNCTION

6.1 Changing Output Assignment

[Control Output, Retransmission Output, Logic Calculation

(Event) Output, Instrument Status Output]

GZ400/900 has such hardware outputs as shown below.
¢ OUT1 to 3 (max. 3)
¢ DO1 to 4 (max. 4)

The following output signals are assigned to each output terminal.

¢ Control output (Settable only between OUT1 and OUT3)

e Retransmission output (Settable only between OUT1 and OUT3)

¢ Logic calculation output

[Event, Heater break alarm (HBA), Control loop break alarm (LBA), Input error status]

e Instrument Status Output

[RUN, Manual mode, Remote mode, Autotuning (AT), While Set value (SV) is changing, Communication

monitoring result, FAIL]

m Description of function

Output signals [Control output, Retransmission output, Logic calculation output, or Instrument status output| are

assigned to the output terminals (OUT1 to 3, DO to 4).

® Position of output terminals

GZ400/900
@ @} ® _]
DO2 *
@ ®J]®
ouT2 I: ® @ |©® :|D03*
—@® @® —
® ® |® _] .
OouT1 |: ® {9 — DO4
—@ @
—9© @ @
@
o @& |® * Optional
@ @
ouT3*
® Details of functions assigned to OUT1 to 3
Set value Assigned functions
0 No assignment
1 Input 1_Control output [heat-side]
2 Input 1_Control output [cool-side]
3 Input 2_Control output
4 Retransmission output
5 Logic calculation output [Event, HBA, LBA, Input error status]
6 RUN state output
7 Input 1 _Manual mode state output
8 Input 2_Manual mode state output
9 Remote mode state output

(Output of differential temperature control state, Input 2 state output of Control with PV select)

10 Input 1_Autotuning (AT) state output

11 Input 2_Autotuning (AT) state output

12 Output while Set value of Input 1 is changing

13 Output while Set value of Input 2 is changing

14 Output of the communication monitoring result

15 FAIL output

6-2

Continued on the next page.
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6. OUTPUT FUNCTION

[Explanation of the setting]
¢ Input 1_Control output [heat-side]:

Assignable to Input 1. If Heat/Cool PID control is selected for Input 1, this output is used as heating
output.

¢ Input 1_Control output [cool-side]:
This output is available if Heat/Cool PID control is selected for Input 1.
If Heat/Cool PID control is selected, this output is used as a cooling output.

e Input 2_Control output
Assignable to Input 2. This output is available if 2-loop control (including Differential temperature
control) is selected for Select function for Input 2.

¢ Retransmission output:
Retransmission output type needs to be specified later. Retransmission output scaling is also available.

X" For more details of Retransmission output, see 6.3 Using Retransmission Output
(P. 6-14).

 Logic calculation output [Event, HBA, LBA, Input error status]:
Logic calculation needs to be specified separately. Multiple outputs can be output from a single output
terminal as logical OR relation.

I See the next page (P. 6-4) for Logic calculation selection.

¢ RUN state output:
Output turns on while the instrument is in RUN mode.

¢ Input 1_Manual mode state output:
Output turns on while the Input 1 is in Manual mode.

e Input 2_Manual mode state output:
Output turns on while the Input 2 is in Manual mode.

 Remote mode state output (Output of differential temperature control state, Input 2 state output of Control
with PV select)
Output turns on while the instrument is in the remote mode, differential temperature control, or when
Input 2 of Control with PV select is used.

o Input 1_Autotuning (AT) state output:
Output turns on while the Input 1 is in the Autotuning (AT).

¢ Input 2_Autotuning (AT) state output:
Output turns on while the Input 2 is in the Autotuning (AT).

o Output while Set value of Input 1 is changing:
Output turns on while the Input 1_Set value (SV) is changing due to Setting change rate limiter.

¢ Output while Set value of Input 2 is changing:
Output turns on while the Input 2_Set value (SV) is changing due to Setting change rate limiter.

o Output of the communication monitoring result:

Valid only when the communication function is supplied. Output turns on if improper communication
continues for 10 seconds.

o FAIL output:
Output turns on when the instrument is in FAIL state.
When FAIL is selected, the output terminal is fixed to de-energizing, and the previous setting of
energizing and de-energizing gets invalid.
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6. OUTPUT FUNCTION

® Details of functions assigned to DO1 to 4

Set value Assigned functions
No assignment

Logic calculation output [Event, HBA, LBA, Input error status]
RUN state output

Input 1_Manual mode state output

Input 2_Manual mode state output

Remote mode state output (Output of differential temperature control state, Input 2 state output of Control with
PV select)

Input 1_Autotuning (AT) state output

Input 2_Autotuning (AT) state output

Output while Set value of Input 1 is changing

Output while Set value of Input 2 is changing

Output of the communication monitoring result

FAIL output

Dlalo|e|N|o| o |Mw|n=|o

[Explanation of the setting]
See [Explanation of the setting] for OUT1 to 3

® Details of OUT1 to 3 as well as DO1 to 4 logic calculation selection

Multiple functions can be selected in the logic operation. The selected functions are OR-output.
To select multiple functions, add the numbers of the desired functions.

Set value Assigned functions
0 | No assignment Example
1 |Event 1 To select Event 1 output, Heater break alarm 1 (HBA1)
2 |Event2 output and Input 1_Input error output high, set as follows.
4 |Event3 -Event 1 =1
8 |Event4 -Heater break alarm 1 (HBA1) = 16

16 [Heater break alarm 1 (HBA1)

32 | Heater break alarm 2 (HBA2)

64 | Control loop break alarm 1 (LBA1) 1+16 +256 =273
128 [ Control loop break alarm 2 (LBA2)

256 | Input 1_Input error high So, set 273
512 |Input 1_Input error low
1024 |Input 2_Input error high
2048 |Input 2 Input error low

-Input 1_Input error high = 256

[Explanation of the setting]

e Event: Output turns on when the instrument is in the event state.
You also need to set Event assignment, Event type, Event hold action, Event differential gap, Event
timer, and Event set value.

I For details of Event, see 7.1 Using Event Function (P. 7-2).

o Heater break alarm (HBA):
Output turns on when the instrument is in Heater break alarm (HBA) state.
You also need to set CT assignment, HBA set value, and HBA delay time.

i For details of Heater break alarm (HBA), see 7.2 Using Heater Break Alarm (HBA)
(P. 7-24).

« Control loop break alarm (LBA):
Output turns on when the instrument is in Control loop break alarm (LBA) state.
You also need to set LBA time and LBA deadband.

I=2" For details of Control loop break alarm (LBA), see 7.3 Using Control loop break
alarm (LBA) (P. 7-36).

e Input error high:
Output turns on when the Measured value (PV) exceeds the Input error determination point (high).
Under the conditions of a valid Input circuit error alarm, when the Measured value of Input 2 goes
over the Set value of the Input circuit error alarm and the measured value of Input 1, the Input error
high alarm of Input 1 will turn on.

e Input errorlow:
Output turns on when the Measured value (PV) exceeds the Input error determination point (low).
Under the conditions of a valid Input circuit error alarm, when the Measured value of Input 2 falls
below over the Set value of the Input circuit error alarm and the measured value of Input 1, the Input
error low alarm of Input 1 will turn on.
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m Setting example

To provide Event 1 to Event 4 from DO1 as a logic OR output.

1
2.

Select “1: Logic calculation output” in DO1 assignment.

Set “15” for DO1 _logic calculation selection.
Enter “1” to output Event 1, “2” for Event 2, “4” for Event 3, and “8” for Event 4. Add the sum of these
numbers (15), then the outputs of Event 1 to 4 are produced as a logical OR.

[Setup procedures]
To enter the Engineering mode

ek s ek  mm s e ke s s ke A Em b e e s mm s e s ke s e ke s s e ke e s e e s ko e s e

Monitor & SV setting
PV/SV monitor

mode

&)

(4 seconds

&
<

")

Setting lock mode
Set data unlock/lock
transfer

) T/
Lo n
or

Lock state

v

1 I/
Lo

<D +<{MoDE

aFF

Unlock state

<MoDE
(2 seconds)

Operation transfer mode

RUN/STOP transfer

) /-
N/ ]

A4

)|
aly]

R/5

GeD +<MoDE

(2 seconds)

57 aP

Engineering mode
Function block No. 10

[Display]
— 1
Fr iU

d5H

T

* Press the 553 key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

Function block No. 34 DO1 logic calculation
/\ [Digital output] DO1 function selection 653 selection
Several — _ _C) || Several [
mee |FAdY 1€ dabl || e [dol U |
" d nrrm | nrn Ic
(] N Ly
Set “1: Logic Set “15”

When Event is set

(A

Several
times

v
Function block No. 41
[Event 1]

Fr4

|
[
H i

(!

IMRO3DO05-E2

calculation output”

When Event is set

&S

Several
times

See 7.1 Using Event

procedure after here.

I Function (P. 7-2) for the

( Setting End )«

o Next parameter is displayed.

o Press SEB and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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® Output function map

Select output function

6-6

— OUT1 function selection [P. 6-2]

— No assignment

— Input 1_Control output [heat-side]
— Input 1_Control output [cool-side]
— Input 2_Control output
— Retransmission output *

Retransmission output 1
type selection [P. 6-14]
Retransmission output 1
scale high [P. 6-15]
Retransmission output 1
scale low [P. 6-15]

— Logic calculation output

— RUN state output

— Input 1_Manual mode state output
— Input 2_Manual m ode state output
— Remote mode state output

— Input 1_AT state output

— Input 2_AT state output

— Output while Set value of Input 1 is
changing

I— Output while Set value of Input 2 is
changing

— FAIL output

— OUT2 function selection
Same as OUT1 function selection

— OUTS function selection
Same as OUT1 function selection

— DO1 function selection [P. 6-4]

[ No assignment
I Logic calculation output
— RUN state output

— Remote mode state output
— Input 1_AT state output
— Input 2_AT state output
changing

changing

result
— FAIL output

— DO2 function selection
Same as DO1 function selection
— DO3 function selection
Same as DO1 function selection
— DO4 function selection
Same as DO1 function selection

'— Energized/De-energized selection
(Multiple selection is available) [P. 6-24]

— All outputs are energized
— OUT1 de-energized

— OUT2 de-energized

— OUT3 de-energized

— DO1 de-energized

— DO2 de-energized

— DO3 de-energized

L— DO4 de-energized

[~ Output of Communication monitoring result

— Input 1_Manual mode state output
— Input 2_Manual mode state output

— Output while Set value of Input 1 is
— Output while Set value of Input 2 is

— Output of Communication monitoring

— No assignment

* If "Retransmission output” is selected at OUT2
function selection, retransmission output 2 is
available.

If "Retransmission output" is selected at OUT3
function selection. retransmission outout 3 is

— OUT1 logic calculation selection (Multiple selection is available) [P. 6-4]

— Event 1 Event 1 assignment [P. 7-3]
— Event 2 — Event 1 type selection

— Event 3 [P.7-7]
— Event 4 — Event 1 hold action

— HBA1 [P.7-16]
— HBA2 — Event 1 differential gap

— LBA1 [P.7-19]
| LBA2 — Event 1 timer [P.7-21]

— Input 1_Input error high
— Input 1_Input error low
— Input 2_Input error high
— Input 2_Input error low

— Interlock selection

(Multiple selection is available) **
— Unused [P. 7-42]
— Event 1

— Event 2

—Event 3

—Event 4

—HBA1

—HBA2

—LBA1

—LBA2

— Input 1_Input error high
—Input 1_Input error low
I Input 2_Input error high
— Input 2_Input error low

DO1 logic calculation selection

—Event 1 set value [P. 7-23]

Event 2, 3 and 4:
Same as Event 1

HBA1 set value [P. 7-25]
HBA1 delay time [P. 7-28]
CT1 assignment [P. 7-30]

CT1 type [P. 7-33]
CT1 ralio [P. 7-33]
CT1 low input cut-off

[P. 7-35]

HBAZ2: Same as HBA1

—E LBA1 time [P. 7-37]
LBA1 deadband

LBA2: Same as LBA1

**“Interlock selection” is shared with “OUT1 (2, 3)
logic calculation selection” and “DO1 (2, 3, 4)

logic calculation selection.”

(Multiple selection is available) [P. 6-4]

— No assignment
— Event1 )
— Event 2
— Event 3
— Event 4
— HBA1

— HBA2

— LBA1

— LBA2 /
— Input 1_Input error high
— Input 1_Input error low
— Input 2_Input error high
— Input 2_Input error low

>Same as OUT1 logic calculation selection
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B Parameter setting

® OUT1 function selection
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value

C

I
oac i

No assignment Based on Model code
Input 1_Control output [heat-side]

Input 1_Control output [cool-side]

Input 2_Control output

Retransmission output

Logic calculation output (Event, HBA, LBA, Input error)
RUN state output

Input 1_Manual mode state output

Input 2 Manual mode state output

Remote mode state output

(Output of differential temperature control state,

Input 2 state output of Control with PV select)

10: Input 1 _Autotuning (AT) state output

11: Input 2_Autotuning (AT) state output

12: Output while Set value of Input 1 is changing

13: Output while Set value of Input 2 is changing

14: Output of the communication monitoring result

15: FAIL output

I rhdd22

To display “OUT1 function selection,” you need to specify the output type other than “None” at
Output 1 (OUT1) at the time of order.

See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the OUT1 function selection is
changed.

® OUT2 function selection
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value

o5

l' 'j Same as OUT1 function selection Based on Model code

(AR

By

IMRO3DO05-E2

To display “OUT?2 function selection,” you need to specify the output type other than “None” at
Output 2 (OUT?2) at the time of order.

See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the OUT2 function selection is
changed.



6. OUTPUT FUNCTION

® OUT3 function selection
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol

Data range

Factory set value

o5l 7

Same as OUT1 function selection

4

[}  To display “OUT3 function selection,” you need to specify the output type OUT3 at the time of

order.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the OUT3 function selection is
changed.

® DO1 function selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol

Data range

Factory set value

_cCro
CI,LISL I

hAN S Sl

@RS

9:

No assignment

Logic calculation output (Event, HBA, LBA, Input error)
RUN state output

Input 1 _Manual mode state output

Input 2__Manual mode state output

Remote mode state output

(Output of differential temperature control state,
Input 2 state output of Control with PV select)
Input 1_Autotuning (AT) state output

Input 2_Autotuning (AT) state output

Output while Set value of Input 1 is changing
Output while Set value of Input 2 is changing

10: Output of the communication monitoring result
11: FAIL output

Based on Model code

® DO2 function selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol

Data range

Factory set value

do5l?

Same as DO1 function selection

Based on Model code

[1] To display “DO2 function selection,” you have to specify 4 digital outputs (DO) at the time of

order.

® DO3 function selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol

Data range

Factory set value

do5L 3

Same as DO1 function selection

Based on Model code

[L] To display “DO3 function selection,” you have to specify 4 digital outputs (DO) at the time of

order.

6-8
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6. OUTPUT FUNCTION

® DO4 function selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol Data range Factory set value

_C | | Same as DO1 function selection Based on Model code
oo JL L'

[} To display “DO4 function selection,” you have to specify 4 digital outputs (DO) at the time of
order.

® OUT1 logic calculation selection
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value

I I~ | [0to4095 0
oLu i 0: OFF
+1: Event 1
+2: Event 2
+4: Event 3
+8: Event 4
+16: Heater break alarm 1 (HBA1)
+32: Heater break alarm 2 (HBA2)
+64: Control loop break alarm 1 (LBA1)
+128: Control loop break alarm 2 (LBA2)
+256: Input 1_Input error high
+512: Input 1_Input error low
+1024: Input 2_Input error high
+2048: Input 2_Input error low

To select two or more functions, sum each value.

[}  To display “OUTI logic calculation selection,” you need to specify the output type other than
“None” at Output 1 (OUT1) at the time of order.

® OUT2 logic calculation selection
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value

Same as OUT1 logic calculation selection Based on Model code

.
oL uC

[L)  To display “OUT2 logic calculation selection,” you need to specify the output type other than
“None” at Output 2 (OUT?2) at the time of order.

® OUT3 logic calculation selection
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value
I I~ Z] |Same as OUTI logic calculation selection 0
oL ol

[L]  To display “OUTS3 logic calculation selection,” you need to specify the output type OUT3 at the
time of order.
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® DO1 logic calculation selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol Data range Factory set value
| _ ) I~ | [Sameas OUT!I logic calculation selection (P. 6-9) Based on Model code
ooe

® DO2 logic calculation selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol Data range Factory set value
) Same as OUT1 logic calculation selection (P. 6-9) Based on Model code
dollLd

[L]  To display “DO2 logic calculation selection,” you have to specify 4 digital outputs (DO) at the time
of order.

® DO3 logic calculation selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol Data range Factory set value

d 0 'I ‘I-, 5} Same as OUT1 logic calculation selection (P. 6-9) Based on Model code

[}  To display “DO3 logic calculation selection,” you have to specify 4 digital outputs (DO) at the time
of order.

® DO4 logic calculation selection
[Engineering Mode: Function block No. 34 (Fn34)]

Parameter symbol Data range Factory set value
| 0~ Same as OUT1 logic calculation selection (P. 6-9) Based on Model code
ooe

[L]  To display “DO4 logic calculation selection,” you have to specify 4 digital outputs (DO) at the time
of order.
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m Setting procedure
To enter the Engineering mode

P e T T R T T e e e e T T R T e e e e e

Setting lock mode
- Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer

- - SET, —
Iy 4C3d* [ ) _ T/ |GeD)+<mopE
CO. Ly [@secondsh ) | LI Lol

v

* Press the SEB key until

E’,’:,’ < or GF’ Parameter setting mode
is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

T

RUN/STOP transfer
<MoDE — =, — | G+ <moDE
/ /
(2 seconds) R \l/ ':, R H/ b (2 seconds)
” 1 i r
L 5! CllD
. RUN STOP
| — — -
Engineering mode
Function block No. 10 Function block No. 30
[Display] [Output] OUT1 function selection OUT2 function selection OUTS3 function selection
- _ Several Jlﬂ Ci | _Ll _' (] _I
Fril o Frdl €@ obl 1|8 o5lde®| obl i@
dJ5P " : I nrrm | nOnncC 'nInlglglh
. on N [N g
4+ Set OUT1 function Set OUT2 function Set OUT3 function
OUTS3 logic calculation OUT2 logic calculation OUT1 logic calculation
@@ selection selection selection
Several — 7 ) | |
Severa tmes oLLd|®®| ollld|®| oll !
times alalnlalald D alalnlnlnlN
e [y [ ]
Set OUTS3 logic Set OUT2 logic Set OUT1 logic
calculation function calculation function calculation function
v
Function block No. 34
[Digital output] DO1 function selection DO2 function selection DO3 function selection DO4 function selection
C-:'L' SET, -'-,:, | SET, - _ :' :' SET, ) _ -' SET, E‘ L' SET,
Frd4Y |80 do5l 1|8 do5l 2@ dosl 3169 doS5l H|e
,_I INIRInINE NInInInE ININININE INIRInIN] I
] g LH_ILH_I I o o
Set DO1 function Set DO2 function Set DO3 function Set DO4 function
DO4 logic calculation DO3 logic calculation DO2 logic calculation DO1 logic calculation
selection selection selection selection
| l:‘ . _|_1 l- | D I
SET, — SET, SET, — SET,
& | dol UH|E2 | dal L J 4C3 dol Lc|€ | dol [ 1],
INInInInn; nInInIyn I-ll’l-ll’l_ nornr
o [ [ - e
Set DO4 logic Set DO3 logic Set DO2 logic Set DO1 logic
calculation function calculation function calculation function calculation function

Setting End

o Next parameter is displayed.

o Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

IMRO3D05-E2 6-11



6. OUTPUT FUNCTION

6.2 Changing Output Type of OUT3

OUTS3 (optional) is available as a universal output. Output type can be changed even after the purchase.

m Description of function

Output 3 (optional) may be selected from the following three types. The output can be modified without
changing the hardware.

e Voltage pulse output (0/14 V DC)

e Current output (4 to 20 mA DC)

e Current output (0 to 20 mA DC)

B Parameter setting

® Universal output type selection (OUT3)
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value

FIND) 0: Voltage pulse output 1
LNt o 1: Current output (4 to 20 mA DC)
2: Current output (0 to 20 mA DC)

[}  To display “Universal output type selection (OUT3),” you need to specify the output type OUT3 at
the time of order.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Universal output type
selection (OUT?3) is changed.
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6. OUTPUT FUNCTION

m Setting procedure
To enter the Engineering mode

P e e T R T e e e e e T T T e e e e e

- Monitor & SV setting mode

Setting lock mode
Set data unlock/lock

<MoDE
(2 seconds)

G +{MoDE

PV/SV monitor transfer
o E . T |1
C 0. Ly |4 seconds™) O o L LI
Ol e or of
Lock state Unlock state

Operation transfer mode

RUN/STOP transfer
0 /C 1 /| €D+ <wooE
nvs _:’ nNrs (2 seconds)
1 T Cr
~un 5MaP
RUN SsTOP

Engineering mode
Function block No. 10

[Display]
— 1
Fr iU

Several
times

Function block No. 30

d5H

Setting End )«

J

»
»

[Output] @EB
Frdld | e
ol

Universal output type
selection

JINN
oy o

D)

o |
e o

Set Universal output
type

o Next parameter is displayed.

e Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

IMRO3DO05-E2

T

* Press the 553 key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.
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6. OUTPUT FUNCTION

6.3 Using Retransmission Output

Retransmission output can be provided from OUT1 to 3. To use the Retransmission output, the output type
must be current or continuous voltage output.

m Description of function

To use the Retransmission output, select Retransmission output at OUT]1 to 3 function selection.

If Retransmission output is selected at the OUT1 function selection, the output is provided as Retransmission output 1.
If Retransmission output is selected at the OUT?2 function selection, the output is provided as Retransmission output 2.
If Retransmission output is selected at the OUT3 function selection, the output is provided as Retransmission output 3.

& For ditails OUTI to 3 function selection, see 6.1 Changing Output Assignment [Control Output,
Retransmission Output, Logic Calculation (Event) Output, Instrument Status Output| (P. 6-2).

® Details of Retransmission output type

Set value Assigned functions
0 No retransmission output
1 Input 1_Measured value (PV)
Input 1 _Measured value (PV) is output.
2 Input 1_Local SV

Input 1_Set value (SV) is output. The local SV is the SV set. If the set value is changed, irrespective of the Setting
change rate limiter whether or not it is set, the new set value will be used as soon as the value is changed.

3 Input 1_SV monitor value

Input 1_Set value (SV) is output. The SV monitor value is the monitored value of the set value (SV). If a Setting
change rate limiter is set, the set value starts changing according to the setting when the setting is changed.

4 Input 1_Deviation
[Input 1 Measured value (PV) — Input 1_Set value (SV)] is output.
5 Input 1_Manipulated output value [heat-side]
Input 1 _Manipulated output value [heat-side] is output.
6 Input 1_Manipulated output value [cool-side]
Input 1 _Manipulated output value [cool-side] is output.
7 Input 2_Measured value (PV) '
Input 2_Measured value (PV) is output.
8 Input 2_Local SV "2

Input 2_Set value (SV) is output. The local SV is the SV set. If the set value is changed, irrespective of the Setting
change rate limiter whether or not it is set, the new set value will be used as soon as the value is changed.

9 Input 2_SV monitor value "2

Input 2_Set value (SV) is output. The SV monitor value is the monitored value of the set value (SV). If a Setting
change rate limiter is set, the set value starts changing according to the setting when the setting is changed.

10 Input 2_Deviation -2

[Input 2_Measured value (PV) — Input 2_Set value (SV)] is output.

11 Input 2_Manipulated output value ' 2
Input 2_Manipulated output value [heat-side] is output.
12 Remote setting input value 2
Remote setting input value is output.
13 Current transformer 1 (CT1) input value *
Current transformer 1 (CT1) input value is output.
14 Current transformer 2 (CT2) input value ®
Current transformer 2 (CT2) input value is output.
15 Measured value (PV) of differential temperature input *

Measured value (PV) of Differential temperature input [Input 1 Measured value (PV) — Input 2 Measured
value (PV)] is output.

! Valid if “Measured input 2” is specified at the time of order.

2 Disabled when “Control with PV select” selected at “Select function for Input 2.”
3 Valid when “Remote setting input” is selected at Select function for input 2.
Valid if Current transformer (CT) input is supplied.

Valid if two Current transformer (CT) input are supplied.

4

5

L] The output will be 0 % when the Retransmission output type not provided on the instrument is set.
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6. OUTPUT FUNCTION

® Scaling the Retransmission output

Set high and low limits for the Retransmission output. The scale range depends on the type of the selected
Retransmission output.

No retransmission output, Input 1 _Measured value (PV), Input 1 _Local SV, Input 1 _SV monitor value, and
Remote setting input value:
Input 1_Input range low to Input 1 _Input range high
(When Control with PV select: PV select input range low to PV select input range high)
[Varies with the setting of the Decimal point position. ]
Input 1_Deviation:
—(Input 1_Input span) to +(Input 1 _Input span)
[Varies with the setting of the Decimal point position.]
Input 2 Measured value (PV), Input 2 Local SV, and Input 2_SV monitor value:
Input 2_Input range low to Input 2 Input range high
[Varies with the setting of the Decimal point position.]
Input 2_Deviation:
—(Input 2_Input span) to +(Input 2_Input span)
[Varies with the setting of the Decimal point position. ]
Manipulated output value:
—-5.0 to +105.0 %
Current transformer (CT) input value:
0.0 to 100.0 %
Measured value (PV) of differential temperature input:
—(Input 1_Input span) to +(Input 1_Input span)
[Varies with the setting of the Decimal point position.]

@ In the case of Control with PV select, the measured value used for setting values “1” and “4” for
Retransmission output type is the Measured value (PV) of the PV select. When the set value is “7”, the
Input 2_Measured value (PV) is used.

IMRO3D05-E2 6-15



6. OUTPUT FUNCTION

B Parameter setting

® Retransmission output 1 type
[Engineering Mode: Function block No. 31 (Fn3 /)]

[heat-side]
6: Input 1 _Manipulated output value 14:
[cool-side]
7: Input 2_Measured value (PV)
8: Input 2 Local SV

input value

Current transformer 2 (CT2)
input value

Measured value (PV) of
differential temperature input

15:

Parameter symbol Data range Factory set value
q | |0: No retransmission output 9: Input 2_SV monitor value 0
oo 1: Input 1 Measured value (PV) 10: Input 2_Deviation

2: Input 1_Local SV 11: Input 2_Manipulated output
3: Input 1_SV monitor value value

4: Input 1_Deviation 12: Remote setting input value
5: Input 1_Manipulated output value 13: Current transformer 1 (CT1)

output or Continuous voltage output at the time of order.

See “4.

PARAMETERS

To display “Retransmission output 1 type,” Output type on OUT1 must be specified as Current

THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS

CHANGED (P. 4-1)” for the parameters that are initialized when the Retransmission output 1 type
is changed.

® Retransmission output 1 scale high
[Engineering Mode: Function block No. 31 (Fn3 /)]

Parameter symbol

Data range

Factory set value

AHS |

No retransmission output, Input 1 _Measured value (PV), Input 1 Local
SV, Input 1_SV monitor value, and Remote setting input value:
Input 1_Input range low to Input 1_Input range high
When Control with PV select:
[ PV select input range low to PV select input range high ]
[Varies with the setting of the Decimal point position.]
Input 1_Deviation:
—(Input 1_Input span) to +(Input 1_Input span)
[Varies with the setting of the Decimal point position.]
Input 2 Measured value (PV), Input 2_Local SV, and Input 2_SV monitor
value:
Input 2_Input range low to Input 2_Input range high
[Varies with the setting of the Decimal point position.]
Input 2_Deviation:
—(Input 2_Input span) to +(Input 2_Input span)
[Varies with the setting of the Decimal point position.]
Manipulated output value:
—5.0 to +105.0 %
Current transformer (CT) input value:
0.0 to 100.0 %
Measured value (PV) of differential temperature input:
—(Input 1_Input span) to +(Input 1_Input span)
[Varies with the setting of the Decimal point position.]

No retransmission output, Input 1_
Measured value (PV), Input 1_Local
SV, Input 1_SV monitor value, and
Remote setting input value:
Input 1_Input range high
[ Control with PV select: J
PV select input range high

Input 1_Deviation:

+(Input 1_Input span)
Input 2_Measured value (PV),
Input 2 Local SV, and Input 2 SV
monitor value:

Input 2_Input range high
Input 2_Deviation:

+(Input 2_Input span)
Manipulated output value, and

Current transformer (CT) input
value: 100.0

Measured value (PV) of differential
temperature input: 100

[  To display “Retransmission output 1 scale high,” Output type on OUT1 must be specified as
Current output or Continuous voltage output at the time of order.

6-16
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6. OUTPUT FUNCTION

® Retransmission output 1 scale low
[Engineering Mode: Function block No. 31 (Fn3 /)]

Parameter symbol

Data range

Factory set value

ALS

Same as Retransmission output 1 scale high (P. 6-16)

No retransmission output, Input 1 _
Measured value (PV), Input 1_Local
SV, Input 1_SV monitor value, and
Remote setting input value:

Input 1_Input range low

Control with PV select:
PV select input range low
Input 1_Deviation:

—(Input 1_Input span)

Input 2_Measured value (PV),
Input 2_Local SV, and Input2_SV
monitor value:

Input 2_Input range low
Input 2_Deviation:

—(Input 2_Input span)
Manipulated output value, and
Current transformer (CT) input
value: 0.0
Measured value (PV) of differential
temperature input: —100

[L] To display “Retransmission output 1 scale low,” Output type on OUTI must be specified as

Current output or Continuous voltage output at the time of order.

® Retransmission output 2 type
[Engineering Mode: Function block No. 32 (Fn32)]

Parameter symbol

Data range

Factory set value

Aaod

Same as Retransmission output 1 (P. 6-16)

0

[}  To display “Retransmission output 2 type,” Output type on OUT2 must be specified as Current
output or Continuous voltage output at the time of order.

PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Retransmission output 2 type
is changed.

IS See ‘4.

® Retransmission output 2 scale high
[Engineering Mode: Function block No. 32 (Fn32)]

Parameter symbol

Data range

Factory set value

AHSC

Same as Retransmission output 1 scale high (P. 6-16)

Same as Retransmission output 1
scale high

[L] To display “Retransmission output 2 scale high,” Output type on OUT2 must be specified as

Current output or Continuous voltage output at the time of order.

IMRO3DO05-E2
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6. OUTPUT FUNCTION

® Retransmission output 2 scale low
[Engineering Mode: Function block No. 32 (Fn32)]

Parameter symbol Data range Factory set value
myi 5 7] | Same as Retransmission output 1 scale low (P. 6-17) Same as Retransmission output 1
L JC scale low

[} To display “Retransmission output 2 scale low,” Output type on OUT2 must be specified as
Current output or Continuous voltage output at the time of order.

® Retransmission output 3 type
[Engineering Mode: Function block No. 33 (Fn33)]

Parameter symbol Data range Factory set value
Same as Retransmission output 1 (P. 6-16) 1
Aod

[L] To display “Retransmission output 3 type,” OUT3 must be specified at the time of order, and
Current output must be set up in “Universal output type selection” in Function block No. 30 in
Engineering mode.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Retransmission output 3 type
is changed.

® Retransmission output 3 scale high
[Engineering Mode: Function block No. 33 (Fn33)]

Parameter symbol Data range Factory set value
q H C 2 |Same as Retransmission output | scale high (P. 6-16) Same as Retransmission output 1
J | scale high

[L]  To display “Retransmission output 3 scale high,” OUT3 must be specified at the time of order, and
Current output must be set up in “Universal output type selection” in Function block No. 30 in
Engineering mode.

® Retransmission output 3 scale low
[Engineering Mode: Function block No. 33 (Fn33)]

Parameter symbol Data range Factory set value
) 5 1 | Same as Retransmission output 1 scale low (P. 6-17) Same as Retransmission output 1
o - scale low

[}  To display “Retransmission output 3 scale low,” OUT3 must be specified at the time of order, and
Current output must be set up in “Universal output type selection” in Function block No. 30 in
Engineering mode.
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6. OUTPUT FUNCTION

m Setting procedure

To enter the Engineering mode

Setting lock mode

Monitor & SV setting mode Set data unlock/lock

PV/SV monitor transfer

o), &2 Y, NN

C . (4 seconds *) L L—'L I\ I '—” I +<MODE

- = > - * Press the SED key until

E','—_,' < o GF’ Parameter setting mode
is displayed.
Lock state Unlock state Keep pressing without

releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer
<MoDE ~ <D +<MoDE
/ /
(2 seconds) ,C\7 / E R F\' / 5 (2 seconds)

L
1

0

0

)|
aly]

T e

Engineering mode

Function block No. 10 Function block No. 31 Retransmission output 1 Retransmission output 1 Retransmission output 1

[Display] [Retransmission output 1] type scale high scale low
- _ n Several | [ _ ) | M | L ) DI -1
O |mes | Fad 0 |G o 1€ AHS (e ALS e
Ico i | " alalnlaln. " ‘s nlnln i r
DS}_ HG I e [ A BI’__’BI,__’I_I
Set Retransmission Set Retransmission Set Retransmission
output type output scale high output scale low

!

Function block No. 32

Retransmission output 2

Retransmission output 2

Retransmission output 2

&

Set Retransmission

Set Retransmission

Set Retransmission

[Retransmission output 2] type scale high scale low
] _ ) |
Fndd @] HAod|e®) AHS5Z1e@) HLS5C
Aod G000 OH000 G00G0o

Function block No. 33

output type

output scale high

output scale low

Retransmission output 3

Retransmission output 3

Retransmission output 3

)

[Retransmission output 3] type scale high scale low
C_ 3 O_ oc :l [} I
rngd ) AoJ|®D,| AnoJ|©D) AL 33

P 3 mnrrr | q_,; I r
1020 e i L LILI.I_I e
Set Retransmission Set Retransmission Set Retransmission

output type output scale high output scale low

Setting End )«

J

o Next parameter is displayed.

e Press SEB and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

o Select lock on the Set data unlock/lock transfer.

IMRO3DO05-E2
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6. OUTPUT FUNCTION

6.4 Changing Proportional Cycle Time

When time proportioning output (relay output, voltage pulse output or transistor output) is specified at the
time of ordering, Proportional cycle time and Minimum ON/OFF time of proportional cycle can be changed.

m Description of function
® Proportional cycle time

. . PV change
Manipulated output value turns ON and OFF in .
a certain cycle (Proportional cycle time) when sv E;?]zom"”a'
A4

the Measured value (PV) reaches within the
Proportional band at Time proportioning action.

More precise control can be achieved by ON
shortening Proportional cycle time, however, OFF ‘“T P
the life of operating unit (Relay etc.) can be

shortened based on the feature of the specific

controlled object

T: Proportional cycle time

® Minimum ON/OFF time of proportioning cycle

Minimum ON/OFF time of proportioning cycle can be used to compensate relay life by acquiring the
minimum OF/OFF time.

Minimum ON time of proportioning cycle:
Manipulated output does not turn ON when the duration of the computed ON output is shorter than the
Minimum ON time of proportioning cycle being set.
Manipulated output remains ON the same amount of time as the computed ON output when the computed
ON output is longer than the Minimum ON time of proportioning cycle being set.
(Minimum ON time of proportioning cycle is valid when the computed ON output exceeds 0 %.)

Minimum OFF time of proportioning cycle:
Manipulated output remains OFF the same amount of time as the Minimum OFF time set when the
computed OFF output is shorter than the Minimum OFF time being set.
Manipulated output remains OFF the same amount of time as the computed OFF output when the computed
OFF output is longer than the Minimum OFF time being set.
(Minimum OFF time of proportioning cycle is valid when the computed OFF output is below 100 %.)

When the computed ON output exceeds 0 % When the computed OFF output is below 100 %
Proportional cycle time Proportional cycle time
Setting of ON h o Setting of ON I‘ 0
Minimum Minimum
ON/OFF time OFF ON/OFF time OFF ]
[<:>1 (Minimum ON time) (Minimum OFF time)[<;7]
ON e ON —
Computed < 8?\lmpl:te(i > Computed
output outpu output Ly
OFF OFF Computed OFF
output
ON ON —
Actual output Actual output
OFF OFF L |

* When a long minimum ON/OFF time is required for the relay, set a time longer than that time.

[[1] Minimum ON/OFF time of proportioning cycle is not operative if the Proportioning cycle is set
shorter than the Minimum ON/OFF time of proportioning cycle (Proportioning cycle < Minimum
ON/OFF proportioning time).
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B Parameter setting

® OUT1 proportional cycle time
[Setup Setting Mode: Setting group No. 30 (5~30)]

Parameter symbol Data range Factory set value

I~ | |0.1to 100.0 seconds Relay contact output: 20.0
/ I Voltage pulse output,
Transistor output: Note

Note: In case OUTI function selection is “Input 1_Control output [cool-side]” AND Input 1_Control action is “Heat/Cool PID
control [air cooling] or [water cooling]”: 20.0, Other casees: 2.0

[}  To display “OUT1 proportional cycle time,” Output type on OUT1 must be specified at the time of
order as Relay contact output, Voltage pulse output, or Transistor output.

® OUT2 proportional cycle time
[Setup Setting Mode: Setting group No. 30 (5~30)]

Parameter symbol Data range Factory set value

I~ 3 [0.1to 100.0 seconds Relay contact output: 20.0
I L Voltage pulse output,
Transistor output: Note

Note: In case OUT2 function selection is “Input 1 _Control output [cool-side]” AND Input 1 _Control action is “Heat/Cool PID
control [air cooling] or [water cooling]”: 20.0, Other casees: 2.0

[} To display “OUT2 proportional cycle time,” Output type on OUT2 must be specified at the time of
order as Relay contact output, Voltage pulse output, or Transistor output.

® OUT3 proportional cycle time
[Setup Setting Mode: Setting group No. 30 (5~30)]

Parameter symbol Data range Factory set value
,f‘ :,' 0.1 to 100.0 seconds Voltage pulse output: Note

Note: In case OUT3 function selection is “Input 1_Control output [cool-side]” AND Input 1_Control action is “Heat/Cool PID
control [air cooling] or [water cooling]”: 20.0, Other casees: 2.0

[}  To display “OUT3 proportional cycle time,” OUT3 must be specified at the time of order, and
Voltage pulse output must be set up in “Universal output type selection” in Function block No. 30
in Engineering mode.

® OUT1 minimum ON/OFF time of proportional cycle
[Setup Setting Mode: Setting group No. 30 (5~30)]

Parameter symbol Data range Factory set value

M~ | [0to1000 ms 0
N

[  To display “OUT! minimum ON/OFF time of proportional cycle,” Output type on OUT1 must be
specified at the time of order as Relay contact output, Voltage pulse output, or Transistor output.
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6. OUTPUT FUNCTION

® OUT2 minimum ON/OFF time of proportional cycle
[Setup Setting Mode: Setting group No. 30 (5~30)]

Parameter symbol

Data range

Factory set value

MIm 7
HC

0 to 1000 ms

0

[L]  To display “OUT2 minimum ON/OFF time of proportional cycle,” Output type on OUT2 must be
specified at the time of order as Relay contact output, Voltage pulse output, or Transistor output.

® OUT3 minimum ON/OFF time of proportional cycle
[Setup Setting Mode: Setting group No. 30 (5~30)]

Parameter symbol

Data range

Factory set value

M

0 to 1000 ms

0

[  To display “OUT3 minimum ON/OFF time of proportional cycle,” OUT3 must be specified at the
time of order, and Voltage pulse output must be set up in “Universal output type selection” in
Function block No. 30 in Engineering mode.
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m Setting procedure

Monitor & SV setting mode
PV/SV monitor

00
c80

Setup setting mode
Setting group No. 10 Setting group No. 30

[Display] [Output]

OUT1 proportional cycle time

— — s — J—
ED+wore| Gy 1) |0 |GnT0 | €D ) R
ol dSF ol =
Set proportional

OUT2 minimum ON/OFF

cycle time

OUT1 minimum ON/OFF

time of proportional cycle OUT3 proportional cycle time ~ OUT2 proportional cycle time

time of proportional cycle
MI— 7 MI— | — 7
M c | &2 1| &2 P g & I C
e nornrr I_IFIEFH—I I'“—Iljl—ll-l
NN NN NN NN [N Ny N [y
Set minimum Set minimum Set proportional Set proportional
ON/OFF time of ON/OFF time of cycle time cycle time

proportional cycle

proportional cycle

OUT3 minimum ON/OFF
time of proportional cycle

MI~
M

InInininlyl

()

(NN

Set minimum
ON/OFF time of
proportional cycle

IMRO3DO05-E2

o Next parameter is displayed.
® Press sea and ¢{MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the

Measured value (PV)/Set value (SV) Monitor)
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6.5 Changing Energizing/De-energizing Output
Each output (OUT 1 to 3, DO1 to 4) can be individually set to energize or de-energize.

[L]  Setting energize/de-energize at Control output, Retransmission output, or Output terminal to which
FAIL is assigned is ignored. (FAIL is fixed as de-energize)

m Description of function

® Outputs selectable to energize or de-energize

Logic calculation output: Event, Heater break alarm (HBA), Control loop break alarm (LBA), Input
error status

Instrument Status Output: RUN, Manual mode, Remote mode, Autotuning (AT), While Set value (SV) is
changing, Communication monitoring result

® Explanation of energizing and de-energizing outputs

Output state
Output type Status when the function assigned to the | Status when the function assigned to the
output is ON output is OFF
Relay contact |Energize Contact close Contact open
output De-energize Contact open Contact close
Voltage pulse |Energize ON OFF
output De-energize OFF ON
Current output Energize Outputs the maximum output current (100 %) | Outputs the minimum output current (0 %)
De-energize | Outputs the minimum output current (0 %) Outputs the maximum output current (100 %)
Continuous Energize Outputs the maximum output current (100 %) | Outputs the minimum output current (0 %)
voltage output (De-energize | Outputs the minimum output current (0 %) Outputs the maximum output current (100 %)
Transistor Energize ON OFF
output De-energize OFF ON
Example: Relay contact output
Status when the Status when the Status when the Status when the
function assigned to | function assigned to function assigned to | function assigned to
the output is ON the output is OFF the output is ON the output is OFF
Contact close Contact open Contact open Contact close
—o—o0— | —0 ~o— —0 ~o— | —o—o0—
Energize m m De-energize

©® Output state at STOP
Irrespective of setting Energize/De-energize, the output state at STOP is as follows.
If “Output action at control stop” (Function block No. 30 in Engineering mode) is set to continue the action,
setting of Energize/De-energize remains valid.

Output type Output state
Relay contact output Contact open
Voltage pulse output OFF
Current output Outputs the minimum output current (0 %)
Continuous voltage output | Outputs the minimum output current (0 %)
Transistor output OFF
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6. OUTPUT FUNCTION

B Parameter setting
® Energized/De-energized selection

[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol

Data range

Factory set value

v
(AN 0
+1:
+2:
+4:
+8:
+16
+32:
+64:

0to 127
: All outputs are energized

OUT1 de-energized
OUT?2 de-energized
OUT3 de-energized
DO1 de-energized

: DO2 de-energized

DO3 de-energized
DO4 de-energized

To select two or more functions, sum each value.

0

m Setting procedure
To enter the Engineering mode

P e e e e e T T T T T e e e e e T R R ]

Monitor & SV setting mode

Setting lock mode
Set data unlock/lock

I
LLIL

PV/SV monitor transfer
S0 & Y,
= _, I (4 seconds *) ' ,—-“— K
00 e an
Lock state

v

aFF

GeD +MoDE

Unlock state

Operation transfer mode

E<D) +<MoDE

(2 seconds)

RUN/STOP transfer
<MODE C / L D / E
(2 seconds) N mnv ,
= o cr7
~Un 57 aP
RUN STOP

Engineering mode
Function block No. 10

Function block No. 30

Energized/De-energized

D)

[Display] [Output] @ED selection
C_ Several : - T Several C viE
o times M0 times AL

D’ 5P 1 n i
oL (N[N [N]]

( Setting End )«

Set Energized/
De-energized
selection

o Next parameter is displayed.

e Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

IMRO3DO05-E2

T T T e e

* Press the SED key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.
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6.6 Limiting Output

Use output limiter to limit the output.

m Description of function

This is the function which restricts the high and low limits of Manipulated output values (MV).

Manipulated output value (MV)
105.0 %=>

The manipulated output value
is not produced within this

Output limiter high =& F==== iy

Manipulated output value (MV)

OUtpUL limMiter oW = o Ry
The manipulated output value is not

produced within this range.
-5.0 %> Time

[HA) Output limiter is also effective in ON/OFF control.

B Parameter setting

® Input 1_Output limiter high [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| | ) |Input1 Output limiter low [heat-side] to 105.0 % 105.0
. OLii

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 1 _Output
limiter high [heat-side] is changed.

® Input 1_Output limiter low [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value

—5.0 % to Input 1_Output limiter high [heat-side] -5.0

| I
. OLL

I.Z"  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 1 _Output
limiter low [heat-side] is changed.
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® Input 2_Output limiter high
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range

Factory set value
~ _ Input 2_Output limiter low to 105.0 % 105.0
LJ . UL H

o displa nput utput limiter high,” speci easured mput at the time of order,
[}  To display “Input 2_Output limiter high,” specify “M d input 2” at the time of order, AND

“Select function for Input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

I  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS

CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 2 Output
limiter high is changed.

® Input 2_Output limiter low
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]
Parameter symbol Data range

- I
C. OLL

Factory set value
-5.0

—5.0 % to Input 2_Output limiter high

[L]  To display “Input 2 Output limiter low,” specify “Measured input 2” at the time of order, AND
“Select function for Input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS

CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 2 Output
limiter low is changed.

® Input 1_Output limiter high [cool-side]
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range

Factory set value
| _ _ | Input 1_Output limiter low [cool-side] to 105.0 % 105.0
ol Hc

[}  To display “Input 1_Output limiter high [cool-side],” specify Heat/Cool PID control at the time of order,
or select Heat/Cool PID control at “Input 1 Control action” (Function block No. 51 in Engineering mode).

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS

CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 1_Output
limiter high [cool-side] is changed.

® Input 1_Output limiter low [cool-side]
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range

Factory set value
-5.0

—5.0 % to Input 1_Output limiter high [cool-side]

| _ 1)
oL L C

[}  To display “Input 1 _Output limiter low [cool-side],” specify Heat/Cool PID control at the time of order,
or select Heat/Cool PID control at “Input 1 _Control action” (Function block No. 51 in Engineering mode).

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS

CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 1 _Output
limiter low [cool-side] is changed.
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m Setting procedure

Parameter setting mode

Monitor & SV setti_ng mode Parameter group No. 00 Parameter group No. 51 Input 1_Output limiter high
PV/SV monitor [Setting] [|nput 1 Control] @@ [heat-side]
S0 &
Once or | Several
:,L,,. |_J |(2seconds) P,-, Bﬂ Twice I'-'I L | times R ,'. [ ' H " @ED
nn ' CH ' r " r ;nS r
L I.L orn e [ | R

Set Output limiter

G high

In case of Heat/Cool PID control Several
. times [ Incaseof Input 1_Output limiter low
In case of two inputs two inputs [heat-side]
or Heat/Cool
PID control | | ,
I OLL |
SET ; "
(Setting End>< CD In case of one input UEI“:U.J
Set Output limiter
o Next parameter is displayed. low
® Press @@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)
v
Parameter group No. 52
[Input 2_Control] @EB Input 2_Output limiter high Input 2_Output limiter low
C [ | Several _ l_I 1
nac | ke o aLh € |c. oLL | &
i nrcr
E.I_ Dﬁl [N H_ISI J _UI_ISJ_I
Set Output limiter Set Output limiter
high low
( Setting End )¢
o Next parameter is displayed.
o Press SED and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)
Parameter group No. 56 Input 1_Output limiter high Input 1_Output limiter low
[Input 1_Cooling control] @ea [cool-side] [cool-side]
Several | | ) )
) P ICHC times | [, L HI & |joLLCc| ©
mnon " _nncrnr
l.l_ DDL oo J_l LILISJ_I
Set Output limiter Set Output limiter
high low

(' Setting End )«

o Next parameter is displayed.

® Press 5&3 and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)
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6.7 Suppressing Sudden Change in Output

(Output Change Rate Limiter)

Output change rate limiter may be used to suppress sudden change in output at power on or at the time of set
value change.

m Description of function

The Output change rate limiter limits the variation of Manipulated output (MV) per second. This function is
suitable for an application in which a sudden MV change is not acceptable.

Example: The Output change rate limiter is effective.

e The MV reaches 100 % when the power is turned on to the controller and such a sudden output change is
not acceptable in the application.

e A sudden output change occurs at the SV change and it is not acceptable in the application.

Output limiter high
100 %

When the output change rate limiter is disabled

Manlpulated Output (MV) ................................

0.0to

Sudden 1000.0 % o
variation of MV P manipulated
output 1 second output

Manipulated output (MV)

Output limiter low Set the amount of increase given to the
0% Y operation output in the percentage of
manipulated output for each second.

Sudden change in the output at power-up, set value
change or by disturbance

The output changes at specific rates set by Output change rate limiter (up) even under the situations where a

sudden output change would occur without Output change rate limiter function. There is also independent

Output change rate limiter (down).

|

|
(HR]
(HR]

B B

IMRO3DO05-E2

If the output change rate is set smaller, it will cause slow control response and affect Derivative
action.

When the Output change rate limiter is used, you may not be able to obtain appropriate PID
constants by Autotuning.

The Output change rate limiter is particularly effective when a sudden MV change may create
uncontrollable situation cause a large current flow. Also, it is very effective current output or
voltage output is used as control output.

Output change rate limiter may be also effective in Manual mode (including communication).
Output change rate limiter also functions when output changes suddenly due to manipulated
manual output at input error.

When the instrument recovers from power failure in Hot start 1, the Output change rate limiter
starts from the value before the power failure.

The Output change rate limiter is deactivated when control is stopped (at STOP), and when control
action is an ON/OFF control.
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B Parameter setting

® Input 1_Output change rate limiter (up) [heat-side]
[Engineering Mode: Function block No. 51 (Fa5 /)]

Parameter symbol

Data range

Factory set value

| aRU

0.0 to 1000.0 %/seconds of manipulated output
0.0: OFF

0.0

® Input 1_Output change rate limiter (down) [heat-side]
[Engineering Mode: Function block No. 51 (Fa5 /)]

Parameter symbol

Data range

Factory set value

| _l
. CHC\'U

0.0 to 1000.0 %/seconds of manipulated output
0.0: OFF

0.0

® Input 2_Output change rate limiter (up)

[Engineering Mode: Function block No. 52 (FA52)]

Parameter symbol

Data range

Factory set value

c. ofU

0.0 to 1000.0 %/seconds of manipulated output
0.0: OFF

0.0

[L]  To display “Input 2 Output change rate limiter (up),” specify “Measured input 2” at the time of
order, AND “Select function for Input 2” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.

® Input 2_Output change rate limiter (down)
[Engineering Mode: Function block No. 52 (Fn52)]

Parameter symbol Data range Factory set value

c.

‘D | 0.0 to 1000.0 %/seconds of manipulated output 0.0
O~ O 0. oFF

[  To display “Input 2_ Output change rate limiter (down),” specify “Measured input 2” at the time of
order, AND “Select function for Input 2” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.
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6. OUTPUT FUNCTION

® Input 1_Output change rate limiter (up) [cool-side]
[Engineering Mode: Function block No. 56 (Fn5E6)]

Parameter symbol Data range Factory set value

| 0 0.0 to 1000.0 %/seconds of manipulated output 0.0
LOIWUL o0 oFF

L[]  To display “Input 1 _Output change rate limiter (up) [cool-side],” specify Heat/Cool PID control at
the time of order, or select Heat/Cool PID control at “Input 1 _Control action” (Function block No. 51
in Engineering mode).

® Input 1_Output change rate limiter (down) [cool-side]
[Engineering Mode: Function block No. 56 (Fn56)]

Parameter symbol Data range Factory set value

| _ 0O 0.0 to 1000.0 %/seconds of manipulated output 0.0
LOIWOL 6. oFF

[L]  To display “Input 1 Output change rate limiter (down) [cool-side],” specify Heat/Cool PID control at
the time of order, or select Heat/Cool PID control at “Input 1 _Control action” (Function block No. 51
in Engineering mode).

m Setting procedure

To enter the Engineering mode
Setting lock mode
Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer

———1 G — —
HH,’ ,l (4 seconds ™) ,‘ ,-“' ,'\/ ‘, ‘—“, ‘,\/ €EB+<MODE .
s ’ - > _—— * Press the (B€T) key until
Il—_l'l’:;' < 0 DlL ,'— Parameter setting mode
is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer

<MoDE F\'/ P E, = @D + {MoDE
|

(2 seconds) \ / _, (2 seconds)
| -
rUn 57 of

v

S T T,

Continued on the next page.
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Continued from the previous page.

Engineering mode

Function block No. 10

Function block No. 51 Input 1_Output change rate Input 1_Output change rate

[Display] [Input 1_Control] limiter (up) [heat-side] limiter (down) [heat-side] In case of
— _ Several - _C €E3 | ,:“ | @@ | _ )| oneinput @EB
o times [ 111 | Twice L orve N =AY =
dJ5P " nr__r 'nlnlnlnln 'alnlnlnln
L-Orn < [N Lo
Set Output change Set Output change
In case of Heat/Cool PID control @ea rate limiter (up) rate limiter (down)
Several
times

In case of two inputs

In case of two inputs or Heat/Cool PID control

v
Function block No. 52
[[Input 2_Control]

Input 2_Output change
rate limiter (up)

Input 1_Output change
rate limiter (down)

Parameter group No. 56
[Input 1_Cooling control]

rate limiter (up)

Input 1_Output change rate

limiter (up) [cool-side]

- 9 &) — —
FnSc | e |J oFU| € |d ofd| & ;
2lonl” 60000 60000
Set Output change Set Output change

rate limiter (down)

Input 1_Output change rate

limiter (down) [cool-side]

6-32

J

JFrGE | @ [loRlc| @ [lofdc| e ;
g T 'alnlnlnln | nnnnn g
Lo ooe Lo Lo
Set Output change Set Output change

rate limiter (up) rate limiter (down)

Setting End )«

o Next parameter is displayed.

e Press sea and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
o Select RUN on the RUN/STOP transfer.

o Select lock on the Set data unlock/lock transfer.
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6.8 Suppressing Sudden Change in Output
(Balanceless Bumpless)

Balanceless bumpless may be used to suppress sudden output change when the control is transferred from
Auto mode to Manual mode (or Manual mode to Auto mode).

m Description of function

Manipulated output value, when transferred from Auto mode to Manual mode, depends on the setting of
“Manual manipulated output value selection.” Selection of “Use the most recent manipulated output value”
(balanceless bumpless function) or “Use the Manual manipulated output value *” (bump action) can be
selected in “Manual manipulated output value selection.”

* The Manual manipulated output value is the last manipulated output value in Manual mode before the mode is
transferred from Auto mode to Manual mode.
Note that the Manual manipulated output value can be preset in advance in the Setup setting mode before the
mode is transferred to Manual mode.

@ When the mode is transferred from Manual mode to Auto mode, the balanceless bumpless
function is always activated.

® Balanceless bumpless function
This function is used to prevent overload caused by the Manipulated output value (MV) suddenly changing
when Auto mode is transferred to Manual mode and vice versa.

Manipulated output value (MV)

A

Auto mode Manual mode Auto mode

S ]

» Time

—~
[Y)
(==

(b)

(a) Transfer from Auto mode to Manual mode.
However, when the mode is transferred to Manual mode, the Manipulated output value used in
Auto mode will be used as the manual output value in Manual mode.

(b) The manipulated output value is changed (Manual mode function)

(c¢) Transfer from Manual mode to Auto mode.

When the mode is transferred to Auto mode, the controller starts PID control based on the MV used
in Manual mode.
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® Bumpless action associated with Auto/Manual transfer at the time of memory area selection
This instrument allows Auto/Manual transfer at the time of Memory area selection. Selection of balanceless
bumpless action and bump action can be made at the time of Auto/Manual transfer.

[Parameters to set up]

o Auto/Manual transfer selection (Area)
This setting is used to select whether the mode should be transferred to Auto mode or Manual
mode at the time of Memory area selection. This setting is also used to select balanceless
bumpless action or bump action at the time of Auto/Manual transfer.

e Manipulated output value (Area)
This setting is used to set a manipulated output value when Bump action is selected at the time
of Auto/Manual selection (area). This setting is used in Auto mode and Manual mode in
common.

L) There are several ways to select a memory area.
Concerning the selection by key operation, see 10.3 Storing the Control Related Settings
(Memory Area Function) (P. 10-10) or GZ400/GZ900 Quick Operation Manual
(IMRO03D02-EO).
Concerning the selection by Digital input (DI), see 5.2 Switching Functions Using Digital Inputs
(DI) (P. 5-16).
Concerning the selection by Memory area soak time, see 10.5 Executing Simple Program
Operation (P. 10-18) or 10.6 Executing Simple Sequence Operation (P. 10-26).

(AN Bumpless/Bump action by “Auto/Manual transfer selection (Area)” has a priority over the
Bumpless/Bump action by “Manual manipulated output value selection.”
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B Parameter setting

® Manual manipulated output value selection
[Engineering Mode: Function block No. 50 (FA50)]

Parameter symbol Data range Factory set value
Mis I~ q 0: The last manipulated output value (Balanceless bumpless function) 0
UL 1: Manual manipulated output value

® Input 1_Manual manipulated output value
[Setup Setting Mode: Setting group No. 51 (515 /)]

Parameter symbol Data range Factory set value
| M M/ |PID control: PID control: —5.0
Ity Input 1_Output limiter low [heat-side] Heat/Cool PID control: 0.0
to Input 1_Output limiter high [heat-side]
Heat/Cool PID control:
—(Input 1_Output limiter high [cool-side])
to +(Input 1_Output limiter high [heat-side])

* Heat/Cool PID control has exceptional conditions as follows for the data range.
(1) Input 1_Output limiter high [cool-side] is < 0.0 %
o Input 1_Output limiter low [heat-side] is < 0.0 %: 0.0 % to +(Input 1_Output limiter high [heat-side])
e Input 1_Output limiter low [heat-side] is > 0.0 %: Input 1_Output limiter low [heat-side]
to Input 1_Output limiter high [heat-side]
(2) Input 1_Output limiter high [heat-side] is < 0.0 %
e [nput 1_Output limiter low [cool-side] is < 0.0 %: —(Input 1_Output limiter high [cool-side]) to 0.0 %
e Input 1_Output limiter low [cool-side] is > 0.0 %: —(Input 1 _Output limiter high [cool-side])
to —(Input 1_Output limiter low [cool-side])
(3)Fixed at 0.0% in the following cases:
Input 1_Output limiter high [cool-side] < 0.0 %, AND Input 1_Output limiter high [heat-side] < 0.0 %

® Input 2_Manual manipulated output value
[Setup Setting Mode: Setting group No. 52 (5057)]

Parameter symbol Data range Factory set value

8 ,l\/,l ,l\/,l ,I, / | Input 2_Output limiter low to Input 2_Output limiter high -5.0

L1 To display “Input 2 Manual manipulated output value,” specify “Measured input 2” at the time of
order, AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.

® Input 1_Auto/Manual transfer selection (Area)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
| / M [] |0: No transfer 0
LET7 VLET 11 Auto mode (bumpless)

2: Auto mode (bump)
3: Manual mode (bumpless)
4: Manual mode (bump)

m When the value is set and fixed to Auto mode at “Fix parameter setting: Auto/Manual transfer” in
the Setting lock mode, data 3 and 4 in the above table cannot be set.
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® Input 1_Manipulated output value (Area)

[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range

Factory set value

I M/ P PID control:

I 1Vl 50t0+105.0 %

Heat/Cool PID control:
—105.0 to +105.0 %

PID control: —5.0
Heat/Cool PID control:0.0

® Input 2_Auto/Manual transfer selection (Area)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range

Factory set value

| H / M [ | 0: No transfer

C. 7 PLET 1 Auto mode (bumpless)
2: Auto mode (bump)

3: Manual mode (bumpless)
4: Manual mode (bump)

0

L) To display “Input 2_Auto/Manual transfer selection (Area),” specify “Measured input 2” at the time
of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be

set to 2-loop control/Differential temperature control.

@ When the value is set and fixed to Auto mode at “Fix parameter setting: Auto/Manual transfer” in

the Setting lock mode, data 3 and 4 in the above table cannot be set.

® Input 2_Manipulated output value (Area)

[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range

Factory set value

':l ll\/,l'l// 'l;l -5.0 to +105.0 %

-5.0

[L]  To display “Input 2 Manipulated output value (Area),” specify “Measured input 2 at the time of
order, AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set

to 2-loop control/Differential temperature control.
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m Setting procedure

® Setting “Manual manipulated output value selection” and “Manual manipulated
output value”

To enter the Engineering mode
Setting lock mode

Monitor & SV setting mode Set data unlock/lock

PV/SV monitor transfer
Taly & Y, I _ri/led
Co (4 seconds *) N NV L LY +<MODE
CoLg -l - 14 -_—l—tl- * Press the SED key until
E"U p or DIC!L Parameter setting mode
il is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer
<MopE m— =, — | G +<mopE
/ /
(2 seconds) I-\' / '-, ] \' / E’ (2 seconds)
rUn| | GfoP
RUN STOP

e

Engineering mode

Function block No. 10 Function block No. 50 Manual manipulated

[Display] /\ [Control] output value selection
— SET,
lL I ,'B St(ian\gzrsal R ’(- l-, L ,ﬂ Twice 'V” /I' E @EB+<MODE
d5P Conl oooon

Set Manual manipulated
output value selection

!

Monitor & SV setting mode

Setup setting mode

Setting group No. 10 Setting group No. 51 Input 1_Manual manipulated

PV/SV monitor [Display] [Input 1_Control] output value In case of D
| '," — 1 Several | | MM N 7 [ oneinput =
C :"u_ €@D+<wone | 5 I | | 5 IL L€ M v
57 af d5P W onl |« -00sn
Set Manual
manipulated output 653
value
S |
In case of two inputs t(ian\;irsa

!

Setting group No. 52 Input 2_Manual manipulated

[Input 2_Control]

5 .’3.,
I_Dl'u

IMRO3DO05-E2

output value

€ED E l\/’l l\/,“ / @ED
_nnc
L
Set Manual

manipulated output

value

( Setting End )«

o Next parameter is displayed.

® Press sea and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)
o Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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® Setting “Auto/Manual transfer selection (Area)” and “Manipulated output value (Area)”

Parameter setting mode

Input 1_Auto/Manual
Parameter group No. 00 Parameter group No. 70

Monitor & SV setting mode transfer selection

PV/SV monitor @ @ [Setting] [Memory area function] 653 (Area)
1) 71| (2seconds i Several | [T} _ 77} Several 'D /’\/' N
IZ 1.1 | ormore) ;L;-u I times [ [~ ] (LI times | (177 1 . , G

nln] " " n 0]
(A EH Hl— E ICI, (NN NN
Set Auto/Manual
transfer selection
(Area)
Input 2_Auto/Manual
t f lecti
o g\"zfc . 663 Input 1_Manipulated
' ' M LI Several output value (Area)

653 l ' 171 ’l ] < In case of two inputs times ,' ,I\/,I,I,/ '—'
1 H . —
e I-ll’ll:, l

Set Auto/Manual In case of one input @ED [ N
transfer selection Set Manipulated
(Area) output value (Area)
Input 2_Manipulated
output value (Area)
‘_l '\/,"'// ] @ED - tt-v —
_. >
— | -0o;osn
[ R L
o Next parameter is displayed.
Set Manipulated .
output value (Area) e Press @ED and <MODE keys simultaneously to return to the Measured

value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value (PV)/Set
value (SV) Monitor)
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6.9 Changing the Output Action While in Control Stop Mode

This instrument can continue supplying Retransmission output and Event outputs, or output Manipulated
output value, even while Control is stopped.

m Description of function

The following three types can be continued to output even while in control stop mode. Multi types can be
selected.
¢ Retransmission output
e Logic calculation output [Event, Heater break alarm (HBA), Input error status]
e Instrument Status Output [Manual mode, Remote mode, While Set value (SV) is changing, Communication
monitoring result]

[L]  Continued output types while in Control stop cannot be selected by the output.
For example, this combination is not available:
Event 1: Continue to output even while in Control stop. Event 2: Output to be stopped.
Selection can be made in the unit of Retransmission output, Logic operation output, and Instrument
status output.

[L]  Selecting “Logic calculation output: Action continues” as “Output action at control stop” will not
include Control loop break alarm (LBA).

® Manipulated output value at STOP

Manipulated output value at STOP is a function to produce the preset manipulated output value at Control
STOP. In the case of Heat/Cool PID control, Manipulated output value can be set on both sides of heating
and cooling. Likewise, in case of a dual output type, manipulated output value can be set on both sides of
Control output 1 and 2.

B Parameter setting

® Output action at control stop
[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value

I~ [0to7 0
55 O0: OFF

+1: Logic calculation output: Action continues
+2: Retransmission output: Action continues
+4: Instrument status output: Action continues

To select two or more functions, sum each value.

® Input 1_Manipulated output value at STOP [heat-side]
[Engineering Mode: Function block No. 51 (Fa5 /)]

Parameter symbol Data range Factory set value

| I M1/ |-5.0to+105.0% -5.0
Iy
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6. OUTPUT FUNCTION

® Input 2_Manipulated output value at STOP
[Engineering Mode: Function block No. 52 (FA52)]

Parameter symbol Data range Factory set value

7 M1/ |-5.0to+105.0% -5.0
cC. ™

[}  To display “Input 2 Manipulated output value at STOP,” specify “Measured input 2” at the time of
order, AND “Select function for input 2”” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.

® Input 1_Manipulated output value at STOP [cool-side]
[Engineering Mode: Function block No. 56 (Fn56)]

Parameter symbol Data range Factory set value
| IM 1/ ~5.0 to +105.0 % -5.0
Ny -

[L] To display “Input 1 Manipulated output value at STOP [cool-side],” specify Heat/Cool PID
control at the time of order, or select Heat/Cool PID control at “Input 1 _Control action” (Function
block No. 51 in Engineering mode).

m Setting procedure

To enter the Engineering mode

P e e e T R T I e e e e T T R e e

Setting lock mode

Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer
SET,
02 Lol I o1 @+ <uooe
—_——= - > - * Press the 553 key until
;'—_,'B < or DlL ,'— Parameter setting mode
is displayed.
Lock state Unlock state Keep pressing without

releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer
<moDE — | GeD +<MmoDE
/ - /
(2 seconds) F\' / C, “ ,C\7 / L’ (2 seconds)
N -t -

Wy
1

0

0

o

T T T T e,

Continued on the next page.
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6. OUTPUT FUNCTION

Continued from the previous page.

Engineering mode

Function block No. 10 Function block No. 30 Output action
[Display] [Output] @ED at control stop 653
__ Several L ar Several | Onceor
o times | I~ 71 I tmes - 0| Twiee
d5P g s mrrrm
oul | e— NN NN
Set Output action at
control stop
Several
times

Input 1_Manipulated

Function block No. 51 output value at STOP
[Input 1_Control] @ED [heat-side] In case of
- _ L | Several | “\/“ / one input @ED
I~ l I tmes 1 L VI l/
~ nn
u_ Or |e—— “uug l
In case of Set Manipulated
In case of Heat/Cool two inputs output value at STOP
PID control A~ @ED
- In case of two inputs or Several
s | Heat/Cool PID control times
evera
times
Function block No. 52 Input 2_Manipulated
[[Input 2_Control] 653 output value at STOP
= Several = A/
F‘—’ 5‘:' times E'. ,,/,',,/ @@ R
2 5Al ' 0o/ g
]| I_I [
Set Manipulated
output value at STOP
v Input 1_Manipulated
Parameter group No. 56 output value at STOP
[Input 1_Cooling control] €ED [cool-side]
— - Several ' M/
~Aob e | LRV C | €2 R
TSl >
ILooc _I_IUEJ_I
Set Manipulated
output value at STOP
( Setting End )«

o Next parameter is displayed.

® Press SE:'D and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

o Select lock on the Set data unlock/lock transfer.
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6. OUTPUT FUNCTION

6.10 Monitoring Manipulated Output Value

Manipulated output value can be monitored on this instrument.

m Display contents

® Input 1_Manipulated output value monitor [heat-side]
[Monitor & SV Setting Mode]

Parameter symbol Data range Factory set value

| M1/ |-5.0to+105.0%
I v

® Input 1_Manipulated output value monitor [cool-side]
[Monitor & SV Setting Mode]

Parameter symbol

Data range Factory set value

I M/ ~5.0 t0 +105.0 %
I v C

[}  To display “Input 1 Manipulated output value monitor [cool-side],” specify Heat/Cool PID control at

the time of order, or select Heat/Cool PID control at “Input 1 _Control action” (Function block No. 51
in Engineering mode).

® Input 2_Manipulated output value monitor
[Monitor & SV Setting Mode]

Parameter symbol

Data range Factory set value

| M1/ |-5.0to+105.0%
Iy

C.

[}  To display “Input 2 Manipulated output value monitor,” specify “Measured input 2" at the time of

order, AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.
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6. OUTPUT FUNCTION

m Display operation

Monitor & SV setting mode

PV/SV monitor

00000
cHL
INIn]

L

Input 1_Manipulated
output value monitor
[heat-side]

<MoDE *

Several times

—_—

| M/
l. (N4

1
5 L

Input 1_Manipulated
output value monitor

"

In case of [cool-side]
Heat/Cool *
PID control <M0DE ,' "V,','/ l-
5 i
(AN
Input 2_Manipulated
output value monitor
In case of * :' M/
two inputs <MODE R L. (N4
4 5 mr
[N

"

v

* MONI key may be used instead.
** R.SET key may be used to return.

IMRO3DO05-E2
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EVENT FUNCTION

IMRO3DO05-E2

This chapter describes event related functions, setting contents and setting
procedure based on the key words related to events.

7.1 Using Event FUNCHION ..........uuiiiiiiiii 7-2
7.1.1 Changing inputforevent .................ccc 7-3
7.1.2 Changing eVeNnt tYPe......cooiiiiiiiiiiice e 7-7
7.1.3 Adding hold action to the event action...............cccvveviicii i, 7-16
7.1.4 Setting a differential gap in event action............c.occcoiiiiiiene, 7-19
7.1.5 Preventing event from turning on due to a transient

abnOrMal INPUL........eiiiiiiiiiie e aennanes 7-21
7.1.6 Changing event output assignment............ccooooeiiiiiiiiiiee e, 7-23
7.1.7 Changing the event set value.............cccviiiiiiiiiiiii 7-23

7.2 Using Heater Break Alarm (HBA)...........oovviiiiiiiiiiceeee e, 7-24
7.2.1 Setting the Heater break alarm (HBA) setvalue ................ccooeeeen. 7-25
7.2.2 Preventing Heater break alarm (HBA) from turning on due to

a transient abnormal input...........ccoiiii i 7-28
7.2.3 Changing the output monitored by the Heater break alarm (HBA).... 7-30
7.2.4 Changing the Current transformer (CT) type.........cccoeevieeieieinnnn. 7-33
7.2.5 Forcing the CT input value to 0.0 A when the heater is OFF ............ 7-35

7.3 Using Control Loop Break Alarm (LBA) .......cccoooviiiiiiiiiiieeeeeeeeeees 7-36

7.4 Checking Event ON State ..........cccooooii 7-40

7.5 Keeping the Event State (Interlock Function)..............ccccccciiiiinnnans 7-42

7.6 Releasing the Event State (Interlock Release)...........ccccccceeeeeee. 7-44

7.7 Preventing Control with Input Errors (Input Circuit Error Alarm)..... 7-46
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7. EVENT FUNCTION

7.1 Using Event Function

m Setting procedure for event function

Set event as follows:

Set the parameter related to Event output.

OUT1 to 3 function selection

DO1 to 4 function selection

OUT1 to 3 logic calculation selection
DO1 to 4 logic calculation selection
Energized/De-energized selection
Interlock selection

Output action at control stop

I For OUTI to 3 function selection, DO to 4 function selection, OUT1
to 3 logic calculation selection and DO to 4 logic calculation selection,
see 6.1 Changing Output Assignment (P. 6-2).

Set the parameter
related to event output

I For Energized/De-energized selection, see 6.5 Changing
Energizing/De-energizing Output (P. 6-24).

I For Interlock function, see 7.5 Keeping the Event State (Interlock
Function) (P. 7-42) and 7.6 Releasing the Event State (Interlock
Release) (P. 7-44).

I== For Output action at control stop, see 6.9 Changing the Output Action
While in Control Stop Mode (P. 6-39).

v

Set the following parameters:

¢ Event assignment

¢ Event type

¢ Event hold action

¢ Event differential gap
e Event timer

Set the Event parameter

-5~ For event assignment, see 7.1.1 Changing input for event (P. 7-3).
-5~ For event type, see 7.1.2 Changing event type (P. 7-7).

= For event hold action, see 7.1.3 Adding hold action to the event action
(P. 7-16).

I For event differential gap, see 7.1.4 Setting a differential gap in event
action (P. 7-19).

I For event timer, see 7.1.5 Preventing event from turning on due to a
transient abnormal input (P. 7-21).

v

Set the Event set value Set the Event set value.

IS For event set value, see 7.1.7 Changing the event set value
(P. 7-23).
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7. EVENT FUNCTION

7.1.1 Changing input for event

On this instrument input signal can be individually set for each event.
—Input 1
—Input 2
—Differential temperature input

W Description of function

There are four action available for event; Deviation action, Input value action, Set value action, and
Manipulated output value action.
Each event uses its own value.

® Deviation action

For Input 1: Deviation = Input 1 _Measured value (PV) — Input 1_Set value (SV)

For Input 2: Deviation = Input 2_Measured value (PV) — Input 2_Set value (SV)

For Differential temperature input: Deviation = Measured value (PV) of differential temperature input —
Set value (SV) of differential temperature input

® Input value action

For Input 1: Input value = Input 1 _Measured value (PV)
For Input 2: Input value = Input 2_Measured value (PV)
For Differential temperature input: Input value = Measured value (PV) of differential temperature input

® Set value action

For Input 1: Set value = Input 1_Set value (SV)
For Input 2: Set value = Input 2_Set value (SV)
For Differential temperature input: Set value = Set value (SV) of differential temperature input

® Manipulated output value action

For Input 1: Manipulated output value = Input 1 Manipulated output value (MV)
For Input 2: Manipulated output value = Input 2 Manipulated output value (MV)
For Differential temperature input: Manipulated output value = Input 1 Manipulated output value (MV)

L In the case of Control with PV select, the event target is only “for Input 1” in any of the above
actions. (The Event 1 to 4 assignment screens are not displayed)
The data used at this time are the Measured value (PV) of the PV select, Input 1_Set value (SV),
and Input 1 _Manipulated output value (MV).

B Parameter setting

® Event 1 assignment
[Engineering Mode: Function block No. 41 (Fa4 /)]

Parameter symbol Data range Factory set value
Cs | |1:Inputl 1
L H I |2 Input 2
3: Differential temperature input

[ To display “Event 1 assignment,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

& See ‘4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 1 assignment is changed.
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® Event 2 assignment
[Engineering Mode: Function block No. 42 (FA42)]
Parameter symbol Data range Factory set value

C1/0 70 |1:Inputl 1
LviiC 2: Input 2

3: Differential temperature input

L To display “Event 2 assignment,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 2 assignment is
changed.

® Event 3 assignment
[Engineering Mode: Function block No. 43 (Fq43)]

Parameter symbol Data range Factory set value
Cs 7 | 1:Inputl 1
Lv H J 2: Input 2
3: Differential temperature input

LY To display “Event 3 assignment,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

= See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 3 assignment is
changed.

® Event 4 assignment
[Engineering Mode: Function block No. 44 (Fq44)]

Parameter symbol Data range Factory set value
1/ 1: Input 1 1
E v 'C" L" 2: Input 2

3: Differential temperature input

L To display “Event 4 assignment,” specify “Measured input 2 at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

5" See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 4 assignment is
changed.
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7. EVENT FUNCTION

m Setting procedure
To enter the Engineering mode

Setting lock mode
Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer

&

. 1
1 3
9 1
1 1
; !
[ 280w | L oLi Lol ) |@rcuore !
i - - - > - ! « Press the (€T key until
i L B < or DF,’— ! Parameter setting mode
i 1 is displayed.
! Lock state Unlock state i Keep pressing without
! 1 releasing your finger from
1 ) - the key to enter the
i Operation transfer mode ! Setting lock mode.
3 < RUN/STOP transfer C:) < 1
. MODE — , — | GeD+<MODE |
/0 / 3
: (2 seconds) ,’-\' / _’ R "-\' / '—-, (2 seconds) 1
] ] [N 4 — I~ |
i LUn 57 aF :
!\ RUN STOP ]
Engineering mode
Function block No. 10 Function block No. 41
[Display] [Event 1] Event 1 assignment Event 1 type Event 1 hold action
- _ Several | I _ LI | SeT 1/ P || GeT CC G Ci_ |G
Fril | e | FAY CD; EVH 1€ cC3 JCD; EHo 1|&2
D":ND EH | INInININE InInInINe INInInInIn
_ I Lo U] ] [N N
1 Set Event assignment Set Event type Set Event hold
action
Event 1 timer Event 1 differential gap
GD| LI/ 1ED Cilo
Cvi o ile Crof|e
nIninInlnl InInInypml
U] [N
Set Event timer Set Event
differential gap
v

Function block No. 42

[Event 2] Event 2 assignment Event 2 type Event 2 hold action
—_ 7 @e:'a /007 6@ —C7 @E:'D | @e:'a
mrc , Cv HC R CJC , EHoc

’CH’J «— INIRInINE NInInInE INIRININIE
. l_ll_ll_ll_l I U] ) | _ll_l_ll_l_
Set Event assignment Set Event type Set Event hold
action
Event 2 timer Event 2 differential gap
&| Frr2 & EH
v C H )
I‘ll’ll-ll’ll ] I-M’H-M—I_
[ (-
Set Event timer Set Event
v differential gap

Continued on the next page.
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7-6

Continued from the previous page.

Function block No. 43

G

»

Event 3 type

[Event 3] Event 3 assignment
C_u3 C /020
FnHd | €@ | EVAS

cHd ol |

Set Event assignment

__”_3
S Crod

Event 3 hold action

o

Set Event type

Event 3 timer

v
Function block No. 44

G

»

1/

Vi
nrrnnr
LI

INInininly
_ll_l_ll_H_l

Set Event hold
action

Event 3 differential gap

EH3

Set Event timer

Event 4 type

£54

[Event 4] Event 4 assignment
Uy | & £ a4
ICH l_ll_ll_ll_l I

Set Event assignment

o |
e

(W[N]

Set Event
differential gap

Event 4 hold action

C)_ )
[ [

Set Event type

Event 4 timer

— 1/ 1

Setting End

@

o Next parameter is displayed.
e Press @ED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

v o1
mrr

mr
NN N

alalala=lb

NN inly
LlLILlLH_l

Set Event hold
action

Event 4 differential gap

Set Event timer

NIy
UL.IUL.H

Set Event
differential gap

FFHJ‘
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7. EVENT FUNCTION

7.1.2 Changing event type

There are 24 types of event in total.

® Event type

Set value Event type Initial setting code
0 None N
1 Deviation high (using SV monitor value) ' A, E (with hold action), Q (with re-hold action)
2 Deviation low (using SV monitor value) B, F (with hold action), R (with re-hold action)
3 Deviation high/low (using SV monitor value) ' C, G (with hold action), T (with re-hold action)
4 Band (using SV monitor value) ' D
5 ﬁjgm‘;’;vmg d*;\’/'%‘ﬁ;;‘;’:gnz}/1m°“'t°r value) X, Y (with hold action), Z (with re-hold action)
6 Band (using SV monitor value) U
[High/Low individual setting] *
7 SV high (using SV monitor value) \Y
8 SV low (using SV monitor value) w
9 Process high ? H, K (with hold action)
10 Process low 2 J, L (with hold action)
11 Deviation high (using local SV) —
12 Deviation low (using local SV) ' —
13 Deviation high/low (using local SV) ' —
14 Band (using local SV) —
15 Deviation high/low (using local SV) —
[High/Low individual setting]
16 Band (using local SV) —
[High/Low individual setting] '
17 SV high (using local SV) —
18 SV low (using local SV) —
19 MV high [heat-side] 2 1
20 MV low [heat-side] 2 2
21 MV high [cool-side] 2 3
22 MV low [cool-side] 2 4
23 Process high/low [High/Low individual setting] 2 —
24 Process band [High/Low individual setting] 2 —

I Event hold and re-hold action is available.

2 Event hold action is available.

IMRO3DO05-E2
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7. EVENT FUNCTION

m Description of function

® Deviation action

When the deviation (PV — SV) reaches the Event set value, event ON occurs.
SV monitor value type and local SV value type are available for Deviation action.

SV monitor value type The Event set value is set for the SV monitor value.
Setting change rate limiter adjusts the Event set value to follow the same
change rate of SV monitor value.
SV monitor value:
SV monitor value is displayed in the Measured value (PV)/Set value (SV) monitor
screen (Monitor & SV setting mode). When Setting change rate limiter is set, the Set
value (SV) in the changing process is displayed.

Local SV type The Event set value is set for the Set value (SV) [Local SV].

Local SV:
Local SV is displayed in the Measured value (PV)/Set value (SV) screen (Monitor &
SV setting mode).

SV monitor value type

[When setting change rate limiter is not set.] [When setting change rate limiter is set.]
When the Set value (SV) is changed, When the Set value (SV) is
Set value (SV) the Event set value is set for the Set Set value (SV) changed, the Event set value is
value (SV) after the change. set for the Set value (SV) in the
changing process.
Event set value D>y------ /
Set value (SV)p----- - Set value (SV) pf--------------
Event set value Event set value sV it |
monitor v.
Set value (SV) p Set value (SV) p ontlor value
= Time Time
Changing the set value (SV) Changing the set value (SV)

Local SV type

Set value (SV) When the Set value (SV) is changed, the Event set value is
set for the Set value (SV) after the change.

Event set value >-----

Set value (SV) pf----- - Local SV type has only one type of action on change
with or without the Setting change rate limiter.

Event set value
Set value (SV) p

= Time
Changing the set value (SV)

= For the Setting change rate limiter, see 10.2 Eliminating a Sudden Set Value Change (Setting
Change Rate Limiter) (P. 10-6).
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7. EVENT FUNCTION

Some examples of Deviation high are described in the following:
Deviation high: When the deviation (PV — SV) is more than the Event set value, the event ON occurs.

SV monitor value type

(Example: When setting change rate limiter is set.) [ ] Event ON zone
[Event set value is greater than 0] [Event set value is less than 0.]
Measured value (PV) Measured value (PV) Measured value (PV)
Set value (SV) —— SV monitor value
Set value (SV) — Event set value > \<
Event set value ) Set value (SV) P
Set value (SV) " SV monitor value /_
Measured value (PV)
- Time - : Time
Changing the set value (SV) Changing the set value (SV)
Event status ’ OFF ‘ ON ‘ OFF Event status ON ‘ OFF ‘ ON |
Local SV type [ ]:EventON zone
[Event set value is greater than 0] [Event set value is less than 0.]
Measured value (PV) Measured value (PV) Measured value (PV)
Event set value D>x-—-- (_‘/ Set value (SV) b=
Set value (SV) pf----- -— Event set value \
Event set value / Set value (SV) by-----
Set value (SV) >4 Event set value D>r------ L'\ /_
Measured value (PV)
= Time : Time
Changing the set value (SV) Changing the set value (SV)
Event status’ OFF ‘ ON ‘ OFF ‘ Event statusl ON ‘ OFF ‘ ON |

=& Event turns ON or OFF in accordance with the differential gap setting. For Event differential gap,
see 7.1.4 Setting a differential gap in event action (P. 7-19).
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7. EVENT FUNCTION

Diagrams of the Deviation action type are shown in the following:

ON: Event action turned on
OFF: Event action turned off (A : Setvalue (SV) A:Eventsetvalue : Event differential gap)

Deviation high
When the deviation (PV — SV) is more than the Event set value, the event ON occurs.

(Event set value is greater than 0.) (Event set value is less than 0.)
OFF J*4A  ON PV OFF %4 ON PV
Low A A High™ Low A A High™

Deviation low
When the deviation (PV — SV) is less than the Event set value, the event ON occurs.

(Event set value is greater than 0.) (Event set value is less than 0.)
ON A\ OFF PV ON Mo OFF S PV
Low A A High™ Low A A High™

Deviation high/low
Two types of Deviation high/low action are available.
Without high/low individual setting:
When the absolute deviation | PV — SV | is more/less than the Event set value, the event ON occurs.
With high/low individual setting:
High action: When the deviation (PV — SV) is more than the Event set value [high], the event ON

occurs.

Low action: When the deviation (PV — SV) is less than the Event set value [low], the event ON

occurs.

(Without High/Low individual setting) (With High/Low individual setting)
o R o WfOoN ., __ON AR o Fh on
Low A——A——AN High™ Low JAN A A High™

Band

Two types of Band action are available.
Without high/low individual setting:
When the absolute deviation | PV — SV | is within the Event set value, the event ON occurs.
With high/low individual setting:
High action: When the deviation (PV — SV) is less than the Event set value [high], the event ON

occurs.
Low action: When the deviation (PV — SV) is more than the Event set value [low], the event ON
occurs.
(Without High/Low individual setting) (With High/Low individual setting)
OFF  V*A ON M OFF PV OFF V*) ON A* OFF PV
Low A——A——A High™ Low A A—A High™
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® Set value action

When the Set value (SV) reaches the Event set value, event ON occurs.
SV monitor value type and local SV value type are available for Set value action.

SV monitor value type Event turns on when SV monitor value reaches Event set value.
Setting change rate limiter turns on the event when the Set value (SV) in
the changing process reaches Event set value.
SV monitor value:
SV monitor value is displayed in the Measured value (PV)/Set value (SV) monitor
screen (Monitor display mode). When Setting change rate limiter is set, the Set value
(SV) in the changing process is displayed.

Local SV type Event turns on when Set value (SV) [Local SV] reaches Event set value.

Local SV:
Local SV is displayed in the Measured value (PV)/Set value (SV) screen (SV setting
mode).

Some examples of SV high are described in the following:
SV high: When the Set value (SV) is more than the Event set value, the event ON occurs.

SV monitor value type [ ]: Event ON zone
[When setting change rate limiter is not set.] [When setting change rate limiter is set.]

Set value (SV) Event turns on when the Set value (SV) ~ Event turns on when the Set
changed Set value (SV) value (SV) in the changing
reaches the Event set value. process reaches the Event

set value.
Set value (SV) Set value (SV) /
Event set value Event set value
> » ko
Set value (SV) p Set value (SV) b SV monitor value
= Time = Time
Changing the set value (SV) Changing the set value (SV)
Event status ’ OFF ‘ ON Event status OFF ‘ ON
Local SV type D : Event ON zone
Set value (SV) Event turns on when the changed Set value (SV)

reaches the Event set value.

Set value (SV) Local SV type has only one type of action on a change with
Event set value or without the Setting change rate limiter.

Set value (SV) p

= Time
Changing the set value (SV)
Event status ’ OFF ‘ ON ‘

= Event turns ON or OFF in accordance with the differential gap setting. For Event differential gap,
see 7.1.4 Setting a differential gap in event action (P. 7-19).
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7. EVENT FUNCTION

Diagrams of the Set value action type are shown in the following:

ON: Event action turned on
OFF: Event action turned off (A: Event set value +: Event differential gap)

SV high
When the Set value (SV) is more than the Event set value, the event ON occurs.
OFF Jx)  ON .
Low A High'SV
SV low
When the Set value (SV) is less than the Event set value, the event ON occurs.
ON Mol OFF .
Low A High™ sV
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7. EVENT FUNCTION

® Input value action

When the Measured value (PV) reaches the Event set value, event ON occurs.

ON: Event action turned on
OFF: Event action turned off (A Event set value +: Event differential gap)

Process high
When the Measured value (PV) is more than the Event set value, the event ON occurs.

OFF J*)  ON By
Low A High™
Process low
When the Measured value (PV) is less than the Event set value, the event ON occurs.
ON Moy OFF .
Low A High™ PV

Process high/low
Process high/low action can be modified to high and low individual setting.

High action: When the Measured value (PV) is more than the Event set value [high], the event ON occurs.
Low action: When the Measured value (PV) is less than the Event set value [low], the event ON occurs.

(With High/Low individual setting)

ON  A*) OFF {*) ON "y
Ay Ay

Low High™

Process band
Process band action can be modified to high and low individual setting.

High action: When the Measured value (PV) is less than the Event set value [high], the event ON occurs.
Low action: When the Measured value (PV) is more than the Event set value [low], the event ON occurs.
(With High/Low individual setting)
OFF %) ON A% OFF
Fay Py

» PV
Low High

IMRO3D05-E2 7-13



7. EVENT FUNCTION

® Manipulated output value action
When a Manipulated output value (MV) reaches the Event set value, the event ON occurs.

ON: Event action turned on
OFF: Event action turned off  (A: Event setvalue ¥ Event differential gap)

MV high
When the Manipulated output value (MV) is more than the Event set value, the event ON occurs.
OFF VEA ON
Low A High
MV high
When the Manipulated output value (MV) is less than the Event set value, the event ON occurs.
ON el OFF .
Low A High™ MV

B Parameter setting

® Event 1 type
[Engineering Mode: Function block No. 41 (Fa4 /)]

9: Process high ®

10: Process low ©

11: Deviation high (Using local SV) #

12: Deviation low (Using local SV) ?

13: Deviation high/low (Using local SV) #

14: Band (Using local SV)*

15: Deviation high/low (Using local SV) [High/Low individual setting] #
16: Band (Using local SV) [High/Low individual setting] ®
17: SV high (Using local SV)

18: SV low (Using local SV)

19: MV high [heat-side] ®

20: MV low [heat-side] ®

21: MV high [cool-side] ®

22: MV low [cool-side]

23: Process high/low [High/Low individual setting] ®

24: Process band [High/Low individual setting] ®

3 Event hold and re-hold action is available.
b Event hold action is available.

Parameter symbol Data range Factory set value
F 5 | [0: None If the Event type is specified by the
- I |1: Deviation high (Using SV monitor value) ? initial setting code when ordering,
2: Deviation low (Using SV monitor value)? that Event type will be the factory set
3: Deviation high/low (Using SV monitor value) value.
4: Band (Using SV monitor value) ? . .
5: Deviation high/low (Using SV monitor value) Ifthe Event type is not specified: 1
[High/Low individual setting]
6: Band (Using SV monitor value) [High/Low individual setting]*
7: SV high (Using SV monitor value)
8: SV low (Using SV monitor value)

& Sece “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 1 type is changed.

7-14
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7. EVENT FUNCTION

® Event 2 type

[Engineering Mode: Function block No. 42 (Fq42)]

Parameter symbol

Data range

Factory set value

[

C C' ‘:7 Same as Event 1 type (P. 7-14)

If the Event type is specified by the
initial setting code when ordering,
that Event type will be the factory set
value.

If the Event type is not specified: 1

=  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 2 type is changed.

® Event 3 type

[Engineering Mode: Function block No. 43 (Fn43)]

Parameter symbol

Data range

Factory set value

I

F I_ 21 |[Same as Event 1 type (P. 7-14)

If the Event type is specified by the
initial setting code when ordering,
that Event type will be the factory set
value.

If the Event type is not specified: 1

= See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 3 type is changed.

® Event 4 type

[Engineering Mode: Function block No. 44 (F~44)]

Parameter symbol

Data range

Factory set value

CC Same as Event 1 type (P. 7-14)
csH

If the Event type is specified by the
initial setting code when ordering,
that Event type will be the factory set
value.

If the Event type is not specified: 1

=  Sece “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Event 4 type is changed.

m Setting procedure

See the operation on P. 7-5.
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7. EVENT FUNCTION

7.1.3 Adding hold action to the event action

On this instrument hold action or re-hold action can be added to the Event action.
L] Some event actions may not be available with hold and re-hold actions. Setting hold or re-hold
action on the event that is not available with hold and re-hold actions will just be ignored.

2" See Setting of Event types (P.7-14) for those events that are available with hold or re-hold action.

m Description of function

® Hold action
When hold action is ON, the event action is suppressed at start-up or STOP to RUN until the measured value

has entered the non-event range.

[With hold action] [Without hold action]
Measured value (PV) Measured value (PV) Measured value (PV) Measured value (PV)
A A
Set value (SV) y Set value (SV)
Deviation Deviation

Event set value

Event set value

» Time

» Time

x>

Hold action area

Event status | OFF ON Event status | ON OFF ON
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® Re-hold action

When Re-hold action is ON, the event action is also suppressed at the Set value (SV) change until the
Measured value (PV) has entered the non-event range.

Action condition Hold action Re-hold action
When the power is turned on Works Works
When transferred from STOP (control STOP)
to RUN (control RUN) Works Works
When the Set value (SV) is changed Does not work Works

[Example] When Event 1 type is the deviation low:
When re-hold action is OFF and event output type is deviation, the event output is produced due to the
Set value (SV) change. The re-hold action suppresses the alarm output until the measured value has
entered the non-event range again.

Measured value (PV)

,

Event area ®

Before the change
of set value

Event set value Set value
The change of set value

Measured value (PV)
|

Event area :

After the change
of set value

Event set value Set value

£ NOTE
When high alarm with hold action/re-hold action is used for Event function, alarm does not
turn on while hold action is in operation. Take measures to prevent overheating which may
occur if the control device fails.

L] The re-hold action is invalid for any of the following.
* Setting of Setting change rate limiter is other than “0 (no function)”
* Remote mode
* Differential temperature control

B Parameter setting

® Event 1 hold action
[Engineering Mode: Function block No. 41 (Fa4 /)]

Parameter symbol Data range Factory set value
F H | | 0: Hold action OFF If the Event type is specified by the
- O I |1: Hold action ON initial setting code when ordering,
2: Re-hold action ON the factory set value of Event hold
Setting hold or re-hold action on the event that is not available with hold | action differs depending on the Event
and re-hold actions will just be ignored. type.
If the Event type is not specified: 0
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Event 2 hold action
[Engineering Mode: Function block No. 42 (FA42)]

Parameter symbol

Data range

Factory set value

F H 7} |0: Hold action OFF
- oc 1: Hold action ON
2: Re-hold action ON

and re-hold actions will just be ignored.

Setting hold or re-hold action on the event that is not available with hold

If the Event type is specified by the
initial setting code when ordering,
the factory set value of Event hold
action differs depending on the Event

type.
If the Event type is not specified: 0

Event 3 hold action
[Engineering Mode: Function block No. 43 (FA43)]

Parameter symbol

Data range

Factory set value

— H =] | 0: Hold action OFF
L oJ 1: Hold action ON

2: Re-hold action ON

and re-hold actions will just be ignored.

Setting hold or re-hold action on the event that is not available with hold

If the Event type is specified by the
initial setting code when ordering,
the factory set value of Event hold
action differs depending on the Event

type.
If the Event type is not specified: 0

Event 4 hold action
[Engineering Mode: Function block No. 44 (Fa44)]

Parameter symbol

Data range

Factory set value

— | |0: Hold action OFF
L IL, o H 1: Hold action ON

2: Re-hold action ON

and re-hold actions will just be ignored.

Setting hold or re-hold action on the event that is not available with hold

If the Event type is specified by the
initial setting code when ordering,
the factory set value of Event hold
action differs depending on the Event

type.
If the Event type is not specified: 0

Setting procedure

See the operation on P. 7-5.
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7. EVENT FUNCTION

7.1.4 Setting a differential gap in event action

m Description of function

It prevents chattering of event output due to the measured value fluctuation around the Event set value.

Measured value (PV)

A

Event set

/\/ Measured value (PV) A

value > 4 \\—/ Differential gap

Event set

Measured value (PV)

Measured value (PV)

value

» Time

Event status‘ OFF

ON OFF Event status‘ OFF

ON

Process high

B Parameter setting

® Event 1 differential gap
[Engineering Mode: Function block No. 41 (Fa4 /)]

Process low

Parameter symbol

Data range

Factory set value

EH |

Deviation, Process and SV:

o [f event assignment is either Input 1 or Differential temperature.

0 to Input 1 _Input span
(When Control with PV select: 0 to PV select input span)
o [f event assignment is Input 2
0 to Input 2_Input span
[Varies with the setting of the Decimal point position.]
MV:
0.0t0 110.0 %

Deviation, Process and SV:
TC/RTD inputs: 2
V/1 inputs: 0.2 % of input span
MV: 0.2

® Event 2 differential gap
[Engineering Mode: Function block No. 42 (FA42)]

Parameter symbol

Data range

Factory set value

EHC

Same as Event 1 differential gap (P. 7-19)

Deviation, Process and SV:
TC/RTD inputs: 2
V/1 inputs: 0.2 % of input span
MV: 0.2

IMRO3DO05-E2
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® Event 3 differential gap
[Engineering Mode: Function block No. 43 (Fq43)]

Parameter symbol

Data range

Factory set value

EHS

Same as Event 1 differential gap (P. 7-19)

Deviation, Process and SV:
TC/RTD inputs: 2
V/I inputs: 0.2 % of input span
MV: 0.2

® Event 4 differential gap
[Engineering Mode: Function block No. 44 (Fq44)]

Parameter symbol

Data range

Factory set value

EHY

Same as Event 1 differential gap (P. 7-19)

Deviation, Process and SV:
TC/RTD inputs: 2
V/1inputs: 0.2 % of input span
MV: 0.2

m Setting procedure

See the operation on P. 7-5.
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7.1.5 Preventing event from turning on due to a transient abnormal input

Event timer can be used to prevent event from turning on for the event state shorter than the set time.

m Description of function

When an event condition becomes ON, the output is suppressed until the Event timer set time elapses. If the
event output is still ON after time is up, the output will resume.

Example: When the setting of Event 1 timer is 50.0 seconds

Measured value (PV)

Event set value @ [----—-----—--f--%--

Set value (SV) =2 /\ —

]
|
r
I
|
}
|
]
[}
'
}
|
]
[}
]
[}
|
}
[}
|
T
I

Event state df----————————-

D000,

1«—> Event 1 timer
(50.0 seconds)

_____ 7/

Output lamp state OFF ON

Non-event state =

]

i
:‘—N Event 1 timer
:(50.0 seconds)

———————
____r_________ -

1
1
|
1
i
|
Event output ON = [------------- t--—--
1
1
1

Event output OFF =

[[L]  The Event timer is also activated for the following reasons:
e When set to the event state simultaneously with power turned on
e When set to the event state simultaneously with control changed to RUN (control start) from
STOP (control stop).

[L]  In the event wait state, no event output is turned on even after the Event timer preset time has
elapsed.

[]  The Event timer is reset for the following reasons:
e When power failure occurs while the Event timer is being activated
e When control is changed to STOP (control stop) from RUN (control start) while the Event timer
is being activated *
¢ Cancellation of Event state

* Event timer will not be reset by switching to the STOP (control stop) when logical operation output
(OUTI to OUTS3 logic calculation selection) is selected for an Event and "logic calculation output: Action
continues" is set for the Output action in Reset mode.
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B Parameter setting

® Event 1 timer
[Engineering Mode: Function block No. 41 (Fa4 /)]

Parameter symbol

Data range

Factory set value

Evid

0.0 to 600.0 seconds

0.0

® Event 2 timer
[Engineering Mode: Function block No. 42 (FA42)]

Parameter symbol

Data range

Factory set value

[
EVvic

0.0 to 600.0 seconds

0.0

® Event 3 timer
[Engineering Mode: Function block No. 43 (Fn43)]

Parameter symbol

Data range

Factory set value

[V
El/l -

0.0 to 600.0 seconds

0.0

® Event 4 timer
[Engineering Mode: Function block No. 44 (Fq44)]

Parameter symbol

Data range

Factory set value

1/
Eviy

0.0 to 600.0 seconds

0.0

m Setting procedure

See the operation on P. 7-5.
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7.1.6 Changing event output assignment

Event output assignment can be changed through OUT]1 to 3 function selection, DOI1 to 4 function selection,
OUTT1 to 3 logic calculation selection, and DO1 to 4 logic calculation selection.
Depending on the ordered specifications, there may be some restrictions in the event output assignment.

& For Event output assignment, see 6.1 Changing Output Assignment [Control Output,
Retransmission Output, Logic Calculation (Event) Output, Instrument Status Qutput] (P. 6-2).

7.1.7 Changing the event set value

The Event set value can be set in Parameter group No. 40 in the Parameter setting mode.
Since the Set value for Event 1 to 4 are included in the Memory area, up to 16 data can be stored per

parameter.

I For detailed operation on how to set Event set values, refer to GZ400/GZ.900 Quick operation
manual IMRO03D02-EL) or GZ400/GZ900 Instruction Manual [Part 1: Hardware]
(IMRO03D04-EO).

Details of Memory area transfer can be found in 10.3 Storing the control related set values
(Memory Area function) (P. 10-10).
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7.2 Using Heater Break Alarm (HBA)

m Setting procedure for Heater break alarm (HBA)

Set Heater break alarm (HBA) as follows:

Set the parameter
related to HBA output

v

Set the Current transformer
(CT) parameter

Set the HBA parameter

7-24

Set the parameter related to Heater break alarm (HBA) output.

e OUT1 to 3 function selection

e DO1 to 4 function selection

e OUT1 to 3 logic calculation selection
e DO1 to 4 logic calculation selection
¢ Energized/De-energized selection

¢ Interlock selection

e Output action at control stop

I For OUT!I to 3 function selection, DOLI to 4 function selection, OUT1

to 3 logic calculation selection and DO1 to 4 logic calculation selection,
see 6.1 Changing Output Assignment (P. 6-2).

I For Energized/De-energized selection, see 6.5 Changing
Energizing/De-energizing Output (P. 6-24).

i For Interlock function, see 7.5 Keeping the Event State (Interlock
Function) (P. 7-42) and 7.6 Releasing the Event State (Interlock
Release) (P. 7-44).

== For Output action at control stop, see 6.9 Changing the Output Action
While in Control Stop Mode (P. 6-39).

Set the following parameters:

e CT assignment
e CT type
e CT ratio
e CT low input cut-off
i ForCT assignment, see 7.2.3 Changing the output monitored by the
Heater Break Alarm (HBA) (P. 7-30).

& For CT type and CT ratio, see 7.2.4 Changing the current
transformer (CT) type (P. 7-33).

I For CT low input cut-off, see 7.2.5 Forcing the CT input value to
0.0A when the heater is OFF (P. 7-35).

Set the following parameters:

¢ Heater break alarm (HBA) set value
¢ Number of heater break alarm 1 (HBA1) delay times

= For Heater break alarm (HBA) set value, see 7.2.1 Setting the heater
break alarm (HBA) set value (P. 7-25).

For Number of heater break alarm 1 (HBA1) delay times, see
7.2.2 Preventing Heater break alarm (HBA) from turning on due to
a transient abnormal input (P. 7-28).
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7.2.1 Setting the Heater break alarm (HBA) set value

m Description of function
® Heater break alarm (HBA)

Heater break alarm (HBA) can only be used with time-proportional control output (relay or voltage pulse

output).

The Heater break alarm (HBA) function monitors the current flowing through the load by a dedicated current
transformer (CT), then compares the measured value with the Heater break alarm (HBA) set values, and
detects a fault in the heating circuit.

The Heater break alarm (HBA) function is activated for the following cases:

@ Low or No current flow (Heater break, malfunction of the control device, etc.):
When the control output is ON and the CT input value is equal to or less than the heater break
determination point for the preset number of consecutive sampling cycles, an alarm is activated.

@ Over current or short-circuit:
When the control output is OFF and the CT input value is equal to or greater than the heater break
determination point for the preset number of consecutive sampling cycles, an alarm is activated.

[Setting Heater Break Alarm]

Control output _| Operating
GZ400 unit
GZ900 _ CTinput
I Current transformer (CT)
PV

»
E[J:> B%' Heater
Sensor

Controlled object

Set the HBA set value to approximately 85 % of the maximum reading of the CT input.

Set the HBA set value to a slightly smaller value to prevent a false alarm if the power supply becomes
unstable. When more than one heater is connected in parallel, the HBA set value may need to be increased to
detect a single heater failure.

When a set value of Heater Break Alarm (HBA) is set, the CT input value is displayed on the MV display and
it may be helpful to set an alarm value.

[Display example]

PV display
SV display
MV display

1)
HGBA |

64O
f53

&—— Parameter of Heater break alarm 1 (HBA1) set value
«—— Heater break alarm 1 (HBA1) set value

¢— Current transformer 1 (CT1) input value

L1l When Heater break alarm 1 (HBA1) is set, the display shows the input value of the Current
transformer 1 (CT1). When Heater break alarm 2 (HBA?2) is set, the display shows the input value of
the Current transformer 2 (CT2).

L1l The data to be displayed on the MV display can be selected at “Show/Hide MV” in Function block
10 in Engineering mode. When the Heater break alarm (HBA) is displayed, the MV display shows
the Current transformer (CT) input value.

IMRO3DO05-E2
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B Parameter setting
® Heater break alarm 1 (HBA1) set value

[Setup Setting Mode: Setting group No. 45 (5045)]

Parameter symbol

Data range

Factory set value

HEA |

0.0t0 100.0 A
0.0: HBA function OFF

0.0

L1 To display “Heater break alarm 1 (HBA1) set value,” “CT input” must be specified at the time of

order.

[L]  This parameter is not displayed if “no assignment” is set at “CT1 assignment” in Function block 45
in Engineering mode. If the output type assigned at “CT1 assignment” is Current output or

Continuous voltage output, this parameter will not be displayed.

® Heater break alarm 2 (HBA2) set value

[Setup Setting Mode: Setting group No. 46 (5~46)]

Parameter symbol

Data range

Factory set value

HEAC

0.0 to 100.0 A
0.0: HBA function OFF

0.0

L To display “Heater break alarm 2 (HBA2) set value,” “CT input” must be specified at the time of

order. (When CT input is specified, two CT inputs are supplied.)

[l This parameter is not displayed if “no assignment” is set at “CT2 assignment” in Function block 46
in Engineering mode. If the output type assigned at “CT2 assignment” is Current output or

Continuous voltage output, this parameter will not be displayed.
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m Setting procedure

Monitor & SV setting mode

Setup setting mode

Setting group No. 10 Setting group No. 45

Heater break alarm 1
(HBA1) set value

PV/SV monitor [Display] [Heater break alarm 1]
0N C_ i Several | I _ LI | ] |
co.l €@+<""°°E, Sa il e 1545 | | HEH 1|e®
N " | " nInlnlnly]
(AN dSP Hblq I e
4 Set Heater break

alarm (HBA) set
value

Number of heater break
alarm 1 (HBA1) delay times

@| HbL i,

NNy
[
Set Number of

heater break alarm
(HBA) delay times

Number of heater break

Heater break alarm 2
alarm 2 (HBA2) delay times

(HBA2) set value

HoAd|e@ | HbLd| &
" ninlnlyl=
[ T )
Set Number of
heater break alarm
(HBA) delay times

Setting group No. 46
[Heater break alarm 2]

C_C

annao | &)
HEARC oooon

Set Heater break

alarm (HBA) set
value

Setting End ) <

o Next parameter is displayed.
e Press SED and {MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the

Measured value (PV)/Set value (SV) Monitor)

IMRO3DO05-E2
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7.2.2 Preventing Heater break alarm (HBA) from turning on due to a
transient abnormal input

There is a function called HBA delay time which suppresses the alarm when the Heater break alarm (HBA)

state is less than the setting (the number of sampling).

m Description of function

® Number of HBA delay times

This is a function to allow the Heater break alarm (HBA) to turn on if the Heater break alarm (HBA) ON
condition continues beyond the setting (the number of sampling).

Heater break alarm (HBA) delay times = Number of HBA delay times x Sampling time *

*The sampling cycle time is the shortest. It varies with the load factor (Output ON or OFF time).

Example:
Sampling cycle: 0.5 seconds
Number of HBA delay times: 5 times (Factory set value)

HBA delay times = 5 times x 0.5 seconds = 2.5 seconds

HBA ON state

ON Pommssmmsomme-
HBA state ! HBA ON

OFF

HBA delay times

B Parameter setting

® Number of heater break alarm 1 (HBA1) delay times
[Setup Setting Mode: Setting group No. 45 (5q45)]

Parameter symbol Data range Factory set value

H b ’l: ,I 0 to 255 times 5

[ To display “Number of heater break alarm 1 (HBA1) delay times,” “CT input” must be specified at
the time of order.

[  This parameter is not displayed if “no assignment” is set at “CT1 assignment” in Function block 45
in Engineering mode. If the output type assigned at “CT1 assignment” is Current output or
Continuous voltage output, this parameter will not be displayed.
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® Number of heater break alarm 2 (HBA2) delay times
[Setup Setting Mode: Setting group No. 46 (5~46)]

Parameter symbol

Data range

Factory set value

HbL

0 to 255 times

5

[ To display “Number of heater break alarm 2 (HBA2) delay times,” “CT input” must be specified at

the time of order. (When CT input is specified, two CT inputs are supplied.)

[} This parameter is not displayed if “no assignment” is set at “CT2 assignment” in Function block 46
in Engineering mode. If the output type assigned at “CT2 assignment” is Current output or

Continuous voltage output, this parameter will not be displayed.

m Setting procedure

See the operation on P. 7-27.
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7.2.3 Changing the output monitored by the Heater break alarm (HBA)

Assignment of control output monitored by Current transformer (CT) used with Heater break alarm (HBA)
can be changed.

m Description of function

® CT assignment

The Current transformer (CT) input used by the Heater break alarm (HBA) monitors the output from the
output device controlled by the control output from the controller. If the output terminal of the control output
from the instrument is changed, assignment of the CT needs to be changed accordingly.

Control output and CT must be assigned
to the same output terminal.

Control output

(Output terminal: OUT1) Operating
GZ400 / S unit
GZ900 ) :

_ CT input (CT assignment: OouT1)

J} Current transformer (CT)
PV
E[J=> m& Heater
Sensor

Controlled object

[l When there are two CT inputs, to detect a break in three phase heater, CT1 and CT2 must be
assigned to the same terminal.
CT1 and CT2 must be assigned to the same
output terminal.

Control output
(Output terminal: OUT1)

GZ400
GZ900 . /

‘CT1 input (CT1 assignment: OUT1)

Operating unit

y

[e]
()

PV T CT2 input (CT2 assignment: OUT1)

Three
E[J:> phase
Sensor L heater

Controlled object
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B Parameter setting

® CT1 assignment
[Engineering Mode: Function block No. 45 (FA45)]

Parameter symbol Data range Factory set value
' l—‘D | |0: None 1
L1 1T 1 |1 outt
2: OUT2
3: OUT3

L) To display “CT1 assignment,” “CT input” must be specified at the time of order.

® CT2 assignment
[Engineering Mode: Function block No. 46 (FA46)]

Parameter symbol Data range Factory set value
= ‘D ] [0: None Based on Model code

L1 L |1 outl

2: OUT2

3: OUT3

L To display “CT2 assignment,” “CT input” must be specified at the time of order.
(When CT input is specified, two CT inputs are supplied.)
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m Setting procedure

To enter the Engineering mode

P T e e T T T R R R e T R R e e e e e

Setting lock mode

Monitor & SV setting mode Set data unlock/lock

. i
1 3
1 1
! PV/SV monitor CD transfer |
1 — SET, — — .
i C‘E Il (4 seconds ) ! I 1y ! I 1e 663+<M0DE I
i J.L Lown > L ‘:“-_‘\_ ! * Press the SED key until
i ,'—_,'B < o D,'—,’— I Parameter setting mode
i 1 is displayed.
! Lock state Unlock state i Keep pressing without
! 1 releasing your finger from
1 . the key to enter the
] Operation transfer mode ! Setting lock mode.
] RUN/STOP transfer 1
: <MoDE - - = | G +<MoDE |
/ / 3
! (2 seconds) H / L’ \l / '_, (2 seconds) 1
' > T cr.T ;
1 |
! rUn 5P :
] RUN STOP ]
\ Y mm v o e mh e e e s e s M R e R e R W R W N W F e 6 M R M R W R W e 6 e R M R W R M N e 6 e b e b e s e e b e s e — — -
Engineering mode
Function block No. 10 Function block No. 45
[Display] [CT1] CT1 assignment CT1 type CT1 ratio
,: — “-' Several — ' l_ l_ _I | l— l— ' '— '— —7 |
Frall e |FRYS @) (TR [Tt TR e
ICO i o " mnrrr | nlnlnlnln T nnonn
DS}_ LIl e g oo, LILIBLH_I
Set CT assignment Set CT type Set CT ratio
CT1 low input cut-off
@[ [CLC I,
N S -
ININININIn
i
Set CT low input
cut-off
Function block No. 46
[CT2] CT2 assignment CT2 type CT2 ratio CT2 low input cut-off
C_ - [y e l'l"Ei )
FrYb (€@ LTAJe) LItde) LiRde [LLd|e@
3 NI Iym e noorr InInInInin
[ [N NN NN oo, [N
Set CT assignment Set CT type Set CT ratio Set CT low input
cut-off

J

Setting End )«

o Next parameter is displayed.

® Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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7.2.4 Changing the Current transformer (CT) type

When a Current transformer (CT) type is changed, change the CT type on the instrument.

Input range of Current transformer (CT)

e CTL-6-P-N:

0to30 A

e CTL-12-S56-10L-N:0 to 100A

e CTL-6-P-Z:

Oto10 A

B Parameter setting

® CT1 type
[Engineering Mode: Function block No. 45 (FA45)]
Parameter symbol Data range Factory set value
I L | |0:CTL-6-P-N Based on Model code
L1 L I |1 crL2-s56-10LN
2: CTL-6-P-Z
[ To display “CT1 type,” “CT input” must be specified at the time of order.
L[] After“CTI type” is changed, the value of “CT1 ratio” is initialized and set to an appropriate CT type.

ARE INITIALIZED/MODIFIED WHEN SETTING IS

CT ratio value o CTL-6-P-N: 800
e CTL-12-S56-10L-N: 1000
o CTL-6-P-Z: 800
= See “4. PARAMETERS THAT
CHANGED (P. 4-1)” for the parameters that are initialized when the CT1 type is changed.
® CT1 ratio

[Engineering Mode: Function block No. 45 (FA45)]

Parameter symbol

Data range

Factory set value

CIR

0 to 9999
When the CT type is changed, the following value will be automatically
set.

CTL-6-P-N: 800
CTL-12-S56-10L-N: 1000
CTL-6-P-Z: 800

If CTL-6-P-N or CTL-6-P-Z is
specified for the Current transformer
(CT) type: 800

If CTL-12-S56-10L-N is specified
for the Current transformer (CT)
type: 1000

[ To display “CT1 ratio,” “CT input” must be specified at the time of order.

IMRO3DO05-E2
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® CT2 type

[Engineering Mode: Function block No. 46 (FA46)]

Parameter symbol Data range

Factory set value

rrL 3 |ocTerN
LI CC | crio12-856-10L-N
2: CTL-6-P-Z

Based on Model code

(When CT input is specified, two CT inputs are supplied.)

L1 To display “CT2 type,” “CT input” must be specified at the time of order.
(AN

After “CT2 type” is changed, the value of “CT?2 ratio” is initialized and set to an appropriate CT type.

CT ratio value e CTL-6-P-N: 800
e CTL-12-S56-10L-N: 1000
e CTL-6-P-Z: 800

& Sece “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the CT2 type is changed.

® CT2 ratio

[Engineering Mode: Function block No. 46 (FA46)]

Parameter symbol Data range

Factory set value

B 0to 9999
LIRE |

set.

CTL-6-P-N: 800
CTL-12-S56-10L-N: 1000
CTL-6-P-Z: 800

When the CT type is changed, the following value will be automatically

If CTL-6-P-N or CTL-6-P-Z is
specified for the Current transformer
(CT) type: 800

If CTL-12-S56-10L-N is specified
for the Current transformer (CT)
type: 1000

L To display “CT2 ratio,” “CT input” must be specified at the time of order.

(When CT input is specified, two CT inputs are supplied.)

m Setting procedure
See the operation on P. 7-32.
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7.2.5 Forcing the CT input value to 0.0 A when the heater is OFF

If the Current transformer (CT) input value exceeds 0.0 A while the heater is off, the input value of the
Current transformer (CT) can be forced to 0.0 A.

m Description of function

® CT low input cut-off

The CT input value may exceed 0.0 A while the heater is OFF (control output is OFF). In such a case CT
low input cut-off may be used. This is a function to force the CT input which is below the set value to 0.0 A.

LLl  Note that Heater break alarm (HBA) may nor work properly if setting such as follows is made
when the CT low input cut-off function is used.

CT low input cut-off set value > Heater break alarm (HBA) set value

[Example] CT low input cut-off set value: 1.0 A and Heater break alarm (HBA) set value: 0.5 A

o [f the CT input value is 0.8 A when the control output is ON, the CT input value becomes
0.0 A, causing the Heater break alarm (HBA) to turn on.
— Actually the CT input value is larger than the HBA set value and the HBA is OFF.

o If the CT input value is 0.8 A when the control output is OFF, the CT input value becomes
0.0 A, causing the Heater break alarm (HBA) to turn off.
— Actually the CT input value is larger than the HBA set value and the HBA is ON.

If current larger than the CT low input cut-off set value is given, HBA functions properly.

B Parameter setting

® CT1 low input cut-off
[Engineering Mode: Function block No. 45 (FA45)]

Parameter symbol Data range Factory set value
~) I~ | |00tol0A 0.0
[ I I |

[ To display “CT1 low input cut-off,” “CT input” must be specified at the time of order.

® CT2 low input cut-off
[Engineering Mode: Function block No. 46 (FA46)]

Parameter symbol Data range Factory set value
) I~ 2 |00tol.0A 0.0
[y My

L To display “CT2 low input cut-off,” “CT input” must be specified at the time of order.
(When CT input is specified, two CT inputs are supplied.)

m Setting procedure
See the operation on P. 7-32.
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7.3 Using Control Loop Break Alarm (LBA)

m Setting procedure for Control loop break alarm (LBA)

Set Control loop break alarm (LBA) as follows:

Set the parameter
related to LBA output

A 4

Set LBA time and LBD

7-36

Set the parameter related to LBA output.

OUT1 to 3 function selection

DO1 to 4 function selection

OUT1 to 3 logic calculation selection
DO1 to 4 logic calculation selection
Energized/De-energized selection
Interlock selection

Output action at control stop

=& For OUT1 to 3 function selection, DO1 to 4 function selection, OUT1
to 3 logic calculation selection and DO to 4 logic calculation selection,
see 6.1 Changing Output Assignment (P. 6-2).

= For Energized/De-energized selection, see 6.5 Changing
Energizing/De-energizing Output (P. 6-24).

> For Interlock function, see 7.5 Keeping the Event State (Interlock
Function) (P. 7-42) and 7.6 Releasing the Event State (Interlock
Release) (P. 7-44).

== For Output action at control stop, see 6.9 Changing the Output Action
While in Control Stop Mode (P. 6-39).

Set the following parameters:

e Control loop break alarm (LBA) time
¢ LBA deadband (LBD)

I For the parameter description, sce B Description of function (P. 7-37).
I For the data range of parameter, sce B Parameter setting (P. 7-38).
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m Description of function

The Control loop break alarm (LBA) function is used to detect a load (heater) break or a failure in the external actuator
(power controller, magnet relay, etc.), or a failure in the control loop caused by an input (sensor) break. The LBA
function is activated when control output reaches 0 % (low limit with output limit function) or 100 % (high limit with
output limit function). LBA monitors variation of the Measured value (PV) for the length of LBA time. When the LBA
time has elapsed and the PV is still within the alarm determination range, the LBA will be ON.

[Alarm action]

LBA determination range: TC/RTD input: 2 °C [°F] (fixed)
Voltage /Current input: 0.2 % of input span (fixed)

® Heating control

When the output reaches 0 %
(low limit with output limit function)

When the output exceeds 100 %
(high limit with output limit function)

When the LBA time has passed and the
Measured value (PV) has not fallen below
the alarm determination range, the alarm
will be turned on.

When the LBA time has passed and the
Measured value (PV) has not risen beyond
the alarm determination range, the alarm
will be turned on.

For
reverse
LBA action
occurring
condition| For
direct
action

When the LBA time has passed and the
Measured value (PV) has not risen beyond
the alarm determination range, the alarm
will be turned on.

When the LBA time has passed and the
Measured value (PV) has not fallen below
the alarm determination range, the alarm
will be turned on.

® Heat/Cool cont

rol

When the heat-side output exceeds

limit function) and the cool-side
output reaches 0 % (A) *

100 % (high limit with heat-side output

When the heat-side output reaches

0 % and the cool-side output exceeds
100 % (high limit with cool-side output
limit function) (B) *

LBA occurring
condition

When the LBA time has passed and the
Measured value (PV) has not risen beyond
the alarm determination range, the alarm
will be turned on.

When the LBA time has passed and the
Measured value (PV) has not fallen below
the alarm determination range, the alarm
will be turned on.

* If conditions of (A) and (B) are both met, priority is given to (A).

® LBA deadband (LBD)
The Control loop break alarm (LBA) may malfunction due to external disturbances. To prevent malfunction
due to external disturbance, LBA deadband (LBD) sets a neutral zone in which Control loop break alarm
(LBA) is not activated. When the Measured value (PV) is within the LBA deadband (LBD) area, Control
loop break alarm (LBA) will not be activated. If the LBA deadband (LBD) setting is not correct, the LBA
will not work correctly.

LBD differential gap *

L N

]

AN

Alarm area A
v

Non-alarm area "B

Alarm area

Low

A: During temperature rise: Alarm area
B: During temperature rise: Non-alarm area

IMRO3DO05-E2

A
Set value (SV)

* TC/RTD input: 0.8 °C [°F] (fixed)

High

LBD set value

Voltage/Current input:0.8 % of input span (fixed)

During temperature fall: Non-alarm area
During temperature fall: Alarm area
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[1] LBA function is not available:
e when displaying Input type and Input range after turning ON the power.
e during Autotuning (AT).
e in the STOP mode.
e when Control loop break alarm (LBA) time is “0.”

L] If the Control loop break alarm (LBA) setting time does not match the controlled object
requirements, the Control loop break alarm (LBA) setting time should be lengthened. If setting
time is not correct, the Control loop break alarm (LBA) will malfunction by turning on or off at
inappropriate times or not turning on at all.

[1]  While the LBA is ON (under alarm status), the following conditions cancel the alarm status and
LBA will be OFF.
e The Measured value (PV) rises beyond (or falls below) the LBA determination range within the
LBA time.
e The Measured value (PV) enters within the LBA deadband (LBD).

[1] If the Autotuning (AT) is used, the Control loop break alarm (LBA) time is automatically set twice
as large as the integral time. The Control loop break alarm (LBA) time will not change even if the
integral time is changed. If the Control loop break alarm (LBA) time is “0” and Autotuning (AT) is
executed, the Control loop break alarm (LBA) time will not be set.

[[1]  If the Control loop break alarm (LBA) function detects an error occurring in the control loop, but
cannot specify the location, the control loop should be checked. The Control loop break alarm
(LBA) function does not detect the location which causes alarm status. If Control loop break alarm
(LBA) is ON, check each device or wiring in the control loop.

B Parameter setting

® Input 1_Control loop break alarm (LBA) time
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value

| ‘Q_ q 0 to 7200 seconds Output assignment is entered in the
Lol 0: No function initial setting code:
* The assigned output has LBA
output: 480
* The assigned output has no LBA
output: 0
Output assignment is not entered in
the initial setting code: 0

® Input 2_Control loop break alarm (LBA) time
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value

E ] b ) |0to 7200 seconds Output assignment is entered in the
. L 'l | 0: No function initial setting code:
* The assigned output has LBA
output: 480
* The assigned output has no LBA
output: 0
Output assignment is not entered in
the initial setting code: 0

L To display “Input 2_Control loop break alarm (LBA) time,” specify “Measured input 2” at the time
of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be
set to 2-loop control/Differential temperature control.
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® Input 1_LBA deadband (LBD)
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value

[ b | [0toInput1 Inputspan 0
[ S A (When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]

® Input 2_LBA deadband (LBD)
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value

E ] b _| | 0toInput 2 Input span 0
. L u [Varies with the setting of the Decimal point position.]

LY To display “Input 2_LBA deadband (LBD),” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

m Setting procedure

Parameter setting mode

Monitor & SV setting mode Parameter group No. 00 Parameter group No. 51 Input 1_Control loop break
PV/SV monitor [Setting] [Input 1_Control] 653 alarm (LBA) time
000 @ED ) Several | Several | [N
CB.0|esonon| PRl e [PRS 1 [ | | LBA D
'mln] ) " " _r . glg]¥]nly
(N 5’:’ Lo (N b

4+ Set Control loop

break alarm (LBA)
time

Input 1_LBA deadband

(LBD)
In case of In case of
two inputs two inputs @ED | [ |
. LOO|,
INInInInIE;
@@ oo,
| Set LBA deadband
n case of
Parameter group No. 52 Input 2_Control loop break Input 2_LBA deadband one input (LBD)
[Input 2_Control] @EB alarm (LBA) time (LBD)
) | Several | 7 ) = ] |
Lan me IO LOH| @@ |J Lbd| €D ,
" mnr " 'wlnlnlnly "
clonl ooHE0 Uoon0
Set Control loop Set LBA deadband
break alarm (LBA) (LBD)
time

Setting End ) <

o Next parameter is displayed.

e Press 563 and <MODE keys simultaneously to return to the Measured value (PV)/Set
value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV)
Monitor)
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7.4 Checking Event ON State

The event ON state can be checked with the ALM lamp or on the Comprehensive event state screen in the
Monitor & SV setting mode.

m Display contents

® ALM lamp

When the event is in the ON state, the ALM lamp turns on. However, the instrument has only one ALM
lamp which is turned on using the OR relation of the related functions. Combination of the states can be
freely available.

The setting can be done at ALM lamp lighting condition (Function block 10 in Engineering mode)

[Events that illuminate the lamp]
e Event 1 Display example
e Event 2
e Event 3
e Event 4
o Heater break alarm 1 (HBAT1)

o Heater break alarm 2 (HBA2)

e Control loop break alarm 1 (LBA1)
e Control loop break alarm 2 (LBA2)
e Input 1_Input error high

e [nput 1 _Input error low

e Input 2 _Input error high

e Input 2_Input error low

ol ALM lamp

R.SET MONI AREA FUNCG

G <woe N A

® ALM lamp lighting condition
[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol Data range Factory set value
) I~ |0to4095 255
(Lo 0: OFF
+1: Event 1
+2: Event 2
+4: Event 3
+8: Event 4

+16: Heater break alarm 1 (HBA1)

+32: Heater break alarm 2 (HBA2)

+64: Control loop break alarm 1 (LBA1)
+128: Control loop break alarm 2 (LBA2)
+256: Input 1_Input error high
+512: Input 1_Input error low
+1024: Input 2_Input error high
+2048: Input 2_Input error low

To select two or more functions, sum each value.
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® Comprehensive event state
[Monitor & SV Setting Mode]

Parameter symbol Data range Factory set value

[y E NI~ | When an event occurs, the character of the occurring event is displayed on —
INT | the Set value (SV) display unit. If two or more events occur at the same

time, the relevant characters are displayed alternately every 0.5 seconds.
EHM I Eventl
EHlZ: Event2
EHM3: Event3
EHY. Event4
HGA I:  Heater break alarm 1 (HBA1)
HBAC:  Heater break alarm 2 (HBA2)
LbA I Control loop break alarm 1 (LBA1)
LLAC:  Control loop break alarm 2 (LBA2)
!'n LUP: Tnput 1_Input error high
! n l.dn: Input 1_Input error low
! A UP: Tnput 2_Input error high
!

nc.dn: Input 2_Input error low

B Display operation

Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor Comprehensive event state
MODE
0 < , CI/CI\II'
. Several times A
mr
LILLS "
A .
@ED Nothing is displayed if event is
not detected.

* MONI key may be used instead.
** R.SET key may be used to return.
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7.5 Keeping the Event State (Interlock Function)

B Description of function
The Event interlock function holds the event state (including the HBA, the LBA and the input error) even if

the Measured value (PV) is out of the event zone after it enters the event zone once.

Interlock can be set for the Event, Heater break alarm (HBA), Control loop break alarm (LBA) and Input

€11oT.

Example: When the Event interlock function is used for Deviation high

Event set value D

Measured value (PV)

Interlock

Set value (SV)

Event state

» Time

OFF

ON

[Without Event hold action]

& For the interlock release, see 7.6 Releasing the Event State (Interlock Release) (P. 7-44).

B Parameter setting

® Interlock selection

[Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol

Data range

Factory set value

+1:
+2:
+4:
+8:
+16:
+32:
+64:
+128:
+256:
+512:
+1024:
+2048:

[ ] 5 0 to 4095
I L 0: Unused

Event 1

Event 2

Event 3

Event 4

Heater break alarm 1 (HBA1)
Heater break alarm 2 (HBA2)
Control loop break alarm 1 (LBA1)
Control loop break alarm 2 (LBA2)
Input 1_Input error high

Input 1_Input error low

Input 2_Input error high

Input 2_Input error low

To select two or more functions, sum each value.

0
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m Setting procedure
To enter the Engineering mode

ek e s ko s e s e s e d e s e ke A e kM 4 s e ke e s e ke s e ke s Em ko e s e b e e s e,

- Monitor & SV setting mode

PV/SV monitor
=TTy €D
i 1. (4 seconds *)
mr
LILI |«

Setting lock mode
Set data unlock/lock
transfer

Y,
Lo

o

Lock state

v

G + {MoDE

Unlock state

<MoDE
(2 seconds)

Operation transfer mode
RUN/STOP transfer

0/C

nr

v

<D+ <MmoDE

R F\'/ E (2 seconds)
5 af

Engineering mode
Function block No. 10

Function block No. 30

[Output]

Several

ED)

Several

Interlock selection

[Display]
— 1
Fr iU

d5H

Setting End )«

J

times l(-l-,j,ﬂ

r
I

1
ou

times

11 C
=

D)

=

I
e

Set Interlock
selection

o Next parameter is displayed.

o Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

IMRO3DO05-E2

T T e

* Press the @EB key until
Parameter setting mode

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.
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7.6 Releasing the Event State (Interlock Release)

m Description of function

The Event interlock function holds the event state (including the HBA, the LBA and the input error) even if
the Measured value (PV) is out of the event zone after it enters the event zone once.
The Interlock may be released by Digital input (DI) and Communication (optional) as well as key operation.

The following picture shows how to release the interlock.

Event type: Deviation high Measured value (PV)
| /

1

)

Event set value D -----------------------------------------------------------

Set value (SV)

| Without interlock function |

| .
1 T
1 1
1 1
1 1
: !
1 1
1 1
1 1
Event state i |
(ALM lamp lights) OFF ! O . OFF
: | : :
1
Event output OFF . ON i OFF
| \ i i
1 1 1 I
i : E : Not turned OFF as the
With interlock function | ! ! ! / interlock continues.
1 1
Event state ] ]
FF ! ON ! FF
(ALM lamp lights) © : : °©
1 1 1 1
1 1 1 1
Event output OFF i ON i OFF
| \ | |
1 1 1 1
1 1 1 1
1 1 1 1
Interlock release screen ' : : !
1
(ILr) state ofFF ! e : ofF
Interlock release operation ——» &) ( l
Release is invalid Release is valid
Invalid when PV is in the Since the PV is in the alarm
alarm ON region. OFF region, Interlock is

released and becomes “oFF.”

[1]  The Interlock release has an influence to all events, Heater break alarm (HBA), Control loop break
alarm (LBA) and input error that are in the interlock state and releases such events at one time
whose interlock release conditions are met.

I For Interlock release through Digital input (DI), see 5.2 Switching Functions Using Digital
Inputs (DI) (P. 5-16).

=& For Interlock release through Communication, refer to GZ400/GZ.900 Instruction Manual [Host
Communication] (IMR03D07-EL).
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B Parameter setting

® Interlock release
[Monitor & SV Setting Mode]
Data range Factory set value

Parameter symbol
oFF

'l ‘l F\l oFF: Interlock release
o on: Interlock state

[ To display “Interlock release,” the Interlock selection must be set (Function block No. 30 in

Engineering mode) other than “Unused.”

B Setting procedure
After the Interlock is set, the Interlock release screen shows “on” automatically.

Monitor & SV setting mode
Interlock release

Monitor & SV setting mode Interlock release
PV/SV monitor @ED [Interlock state] [Interlock release state]
00 Several 110 10
CO.Ly|  tmes LRI M LR
‘_' L4 j—
i on oFF

&)

Once or Twice
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7.7 Preventing Control with Input Errors
(Input Circuit Error Alarm)

m Description of function

Input circuit error alarm uses two inputs (dual input function) and detects errors in the input circuit from the

difference between two inputs.

When the difference between Input 1 Measured input (PV1) and Input 2 Measured input (PV2 — PV1)
exceeds Input circuit error alarm set value, it is considered to be an input error and “Input error state” starts.

PV2
<SS S A >
Input error state (low) Normal range Input error state (high)
A
—Input circuit error PVA1 +Input circuit error

alarm set value

Determination of input errors

e (PV1+ Input circuit error alarm set value) < PV2
e (PV1- Input circuit error alarm set value) > PV2

[Wiring example]
o TC input

1
Compensating cable

(Control point)

¢ RTD input

Measured object
(measuring the
same point)

alarm set value

-+ Input error of Input 1 (high)
-+ Input error of Input 1 (low)

Input 1 Input 2

2

2

+ +
TC &« Input 1 m @ Input 2
®

\A4

O ®

OO ®

|

|

|

|

I AAN
| RTD
L

|
|
Y bl g

Parallel connection

¢ Voltage input
+ +
Signal Inout 1 m Inout 2
source P P @) pu

Parallel connection

o Current input

Signal
source

Series connection

Input 1 Input 2

[L] Different input type can be specified for Input 1 and Input 2. Note that action may be different on

each input.
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[L]  To output “Input 1_Input error high/low,” output assignment must be set in advance. For details of
output assignment, see 6.1 Changing Output Assignment [Control Output, Retransmission
Output, Logic Calculation (Event) Output, Instrument Status Output] (P. 6-2).

[L)  Irrespective of Input circuit error alarm setting, “Input 1_Input error high/low” conducts normal
Input error alarm action. For detailed operation at Input error action, see 5.7 Changing Error
Handling at Input Error (P. 5-39).

[l  Before using the Input circuit error alarm, check for errors in measured values between Input 1 and

Input 2 which should be removed in advance using PV bias.

[L]  The Input circuit error alarm function uses two inputs, but control using Input 2 is not available.
However, lighting the ALM lamp and providing state output from Digital output (DO) are possible.

B Parameter setting

® Select function for input 2
[Engineering Mode: Function block No. 58 (Fn58)]

Parameter symbol

Data range

Factory set value

PV

*This parameter cannot be specified if the instrument is a Heat/Cool PID

type.
e When Measured input 2 is selected at the time of order: 0 to 3, 6

0: No function

1: Remote setting input
2:
3
6

2-loop control/Differential temperature control *

: Control with PV select
: Input circuit error alarm

e When the Remote setting input is selected: 0 to 1

Based on Model code

[L]  To select “Input circuit error alarm” in “Select function for input 2,” “Measured input 2” must be

ordered.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Select function for input 2 is

changed.

® Input circuit error alarm set value
[Engineering Mode: Function block No. 58 (Fn58)]

Parameter symbol

Data range

Factory set value

I LA

0 to Input 1_Input span
0: No function
[Varies with the setting of the Decimal point position.]

TC/RTD inputs: 10

V/I inputs:
5 % of Input 1_Input span

[1] To display “Input circuit error alarm set value,” specify “Measured input 2” at the time of order,
AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set to
Input circuit error alarm.

IMRO3DO05-E2
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7. EVENT FUNCTION

B Setting procedure

To enter the Engineering mode

P e e e e e T T T e e e T T R R

Monitor & SV setting mode
PV/SV monitor

&
(4 seconds *)

C

i
LIL [«

Setting lock mode
Set data unlock/lock
transfer

IV
Lo

o

Lock state

v
l“
—~
L
r

<D +<MoDE

*

<MopE
(2 seconds)

Operation transfer mode

v

RUN/STOP transfer
"7 52
run 5 oF
RUN STOP

E<D) +<MODE

(2 seconds)

S T T e e

Engineering mode

Function block No. 10

Function block No. 58

[Display] Wl [2 input function]
— 1 Several |~ |~
Frid | FAS5E

dsP

7-48

Select function

cPH

Press the 553 key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

Input circuit error alarm

for input 2 653 set value
00 | Several 1~
= t
‘.—‘ ‘/ imes l L l'j,

mhrnc-
(NN

Set Select function
for input 2

i e
U]y P

&)

Set Input circuit

error alarm set value

Setting End ) «

o Next parameter is displayed.

® Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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CONTROL
FUNCTION

This chapter describes control related functions, setting contents and setting
procedure based on the key words related to controls.

8.1 Running/Stopping Control (RUN/STOP Transfer) ..........ccccoceeeiennnne 8-2
8.2 Changing Control ACHON...........oiiieiieieeecee e 8-5
8.3 Setting PID Values Automatically (Autotuning) ............cccccceeennnnee 8-11
8.4 Setting PID Values Automatically (Startup tuning).........cc............. 8-18
8.5 Setting PID Values Manually................uuuuiuiiimiiiiiiiiiiiiiiiiiiiiiiiieiiennes 8-24
8.6 Controlling with ON/OFF AcCtioN.......ccoovvvviiiiiieeeeeeeeeceeee e, 8-31
8.7 Controlling with Heat/Cool Control.............ccccooiiiiiie 8-36
8.8 Controlling with Manual Control...............ociiiiiiiiiiicee e 8-44
8.9 Using Remote Setting INput..............uuuiiiiiiiiiiiiiiiiiiiiiiiieie 8-49
8.10 Executing 2-Loop Control..........cccoeevviiiiiiiiiiiei e 8-55
8.11 Executing Differential Temperature Control ..............cccccceiiinnnnns 8-58
8.12 Executing Control with PV Select.............ooeiiiiiiiiiiiieeeeee 8-63
8.13 Controlling with Level PID ... 8-72
8.14 Eliminating Offset Inherent to Proportioning Control

(Manual RESEL) ... 8-83
8.15 Continuing Stable Control after the Operation Transfer

(SV Tracking) ...ccoeeeeeeeeeeeeeeeeeee e 8-85
8.16 Suppressing OVershoot............ccooovviviiiiiiiiiee e 8-90
8.17 Changing the Action at Power ON (Hot/Cold Start)..................... 8-98
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8. CONTROL FUNCTION

8.1 Running/Stopping Control (RUN/STOP Transfer)

The RUN/STOP transfer can be made by Digital input (DI) or Communication (optional) other than the key
operation.
The factory set value is RUN. As soon as the controller is powered on, control is started.

e State of this instrument when set to STOP mode

Displays the STOP symbol “5 aP” on the SV, PV or MV * displays.
(Factory set value: SV displays)

“Input 1 Manipulated output value at STOP [heat-side]” is output.
(Factory set value: —5.0 %)

PID control “Input 2__Manipulated output value at STOP” * is output.

(Factory set value: —5.0 %)

Control * In the case of 2-loop control/Differential temperature control
output

STOP display

Heat-side: “Input 1 _Manipulated output value at STOP [heat-side]” is output.
Heat/Cool PID (Factory set value: —5.0 %)
control Cool-side: “Input 1 _Manipulated output value at STOP [cool-side]” is output.
(Factory set value: —5.0 %)

Logic calculation output

According to the setting contents of Output action at STOP

Ret issi t
clransmission outpu (Factory set value: OFF)

Instrument status output

Autotuning or Startup tuning AT canceled (PID constants are not updated.)

& For STOP display selection, see 9.4 Changing the Display Position of STOP during the Control
Stop (P. 9-17).

I~ For Action selection at STOP mode, see 6.9 Changing the Output Action While in Control Stop
Mode (P. 10-46).

® State of this instrument when set to RUN mode
Operation when transferred to RUN from STOP is in accordance with the Hot/Cold start selection setting.

= For the Hot/Cold start, see 8.17 Changing the Action at Power ON (Hot/Cold Start) (P. 8-98).

L2 For the details of the RUN/STOP switching by communication (optional), refer to the
GZ400/GZ900 Instruction Manual [Host communication] (IMR03D07-E).
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8. CONTROL FUNCTION

m Setting procedure
® Selection by front key operation
Changing the mode from RUN to STOP

Monitor & SV setting mode Operation transfer mode Monitor & SV setting mode
PV/SV monitor RUN/STOP transfer PV/SV monitor
— MODE — — — —
" o/c| AN ,D / 0
’j;j,. L’ (2 seconds)k I4 1 /\ N / l—, €EB+<MODE L_ L_,J |
Vo Vo » e ’ = —’ V!
mr [N r_D r_D
UL ~Un 57 aF 57 aF
RUN STOP
STOP display
Changing the mode from STOP to RUN
Monitor & SV setting mode Operation transfer mode Monitor & SV setting mode
PV/SV monitor RUN/STOP transfer PV/SV monitor
20011 2<"'°°f, 0/C [ /C | @)+ mopE 0
C ). | (2secon 5); s _ s _ , (NN
r r 1 mr
5 oP SToP| | rln ik
N SsToP RUN
STOP display

® Changing the mode with the direct key

Assigning the “RUN/STOP transfer” function to the FUNC key facilitates the RUN/STOP switching.
RUN/STOP transfer function is assigned to the FUNC key at the time of shipment for immediate use.
Each time FUNC key is pressed, RUN and STOP are toggled.

I For the “FUNC key assignment,” see 10.8 Accessing Some Functions Directly (FUNC Kkey)
(P. 10-35).

Changing the mode from RUN to STOP

Monitor & SV setting mode Monitor & SV setting mode

PV/SV monitor RUN/STOP transfer PV/SV monitor

,—' FUNC '_—' / ,: Display changes :“-—' ,ﬂ

cHL , Iv s | auomatoaly | cCo.u

mr r r

o 57 oP 57 oP

RUN STOP state o
(Display for 1 second) STOP diaplay

Changing the mode from STOP to RUN

Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor RUN/STOP transfer PV/SV monitor

:’C’ (] D / E Display changes :'D M
cCo.| PN Iv /" 23| automatically Co.
r g 1 rr
57 oP rLn Ul

STOP ‘ RUN state

STOP dispaly (Display for 1 second)

[1]  Selection of key action is possible from “Press once” and “Press and hold” to enable the switching.
For details, see 10.8 Accessing Some Functions Directly (FUNC key) (P. 10-35).
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8. CONTROL FUNCTION

® Switching the mode with Digital Input (DI)

To switch the RUN/STOP using the Digital Input (DI), use “DI function selection” (Function block No. 23 in

the Engineering mode).

L= For the Digital input (DI) assignment, see 5.2 Switching Functions Using Digital Inputs (DI)

(P. 5-16).

Transfer timing of RUN/STOP

: Within 50 ms
Contact closed = N
Contact open =2 £ 2
RUN/STOP | STOP RUN STOP RUN STOP |
L NOTE

After the contact is transferred, it takes “Within 50 ms” until the action of this instrument is
actually selected.

(AN

The above switching action can be inverted (The functions at contact close and contact open can be

swapped). This setting can be done at “DI logic invert.” For details, see 5.2 Switching Functions
Using Digital Inputs (DI) (P. 5-16).

® RUN/STOP transfer state

The table below shows the actual RUN/STOP modes and displays under different combinations of settings by
Key operation, Communication, and Digital input (DI).

Setting via front keys Setting via Digital
or through 9 9 Instrument status STOP display
Lo Input (DI)
communication

RUN RUN —

RUN STOP ds P
RUN B

STOP STOP Hg. P
STOP 5MaP *

* The instrument without RUN/STOP switching by DI will have the same display.

STOP character display

Monitor & SV setting mode
PV/SV monitor

00 0M
LLNI

5 oP

STOP with the key
(No RUN/STOP transfer by DI)

Monitor & SV setting mode
PV/SV monitor

o8l

5P

STOP with the key
RUN/STOP transfer by DI: RUN

Monitor & SV setting mode
PV/SV monitor

o8l

-0
ds5r P
STOP with the DI

Priority to STOP

RUN/STOP transfer by key: RUN

[1]  The display position of STOP can be changed. For details, see 9.4 Changing the Display Position

of STOP during the Control Stop (P. 9-17).
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8. CONTROL FUNCTION

8.2 Changing Control Action

See the following 6 types of control action:

— PID control (direct action) — Heat/Cool PID control (water cooling)
— PID control (reverse action) — Heat/Cool PID control (air cooling)
— ON/OFF action — Heat/Cool PID control (Cooling linear type)

B PID control (direct action) MV

The Manipulated output value (MV) increases as the A
Measured value (PV) increases.
This action is used generally for cooling control.

> PV
Direct action
B PID control (reverse action) MV
The Manipulated output value (MV) decreases as the 1
Measured value (PV) increases.
This action is used generally for heating control.
> PV

Reverse action
B ON/OFF action

ON/OFF control is possible when the Proportional band [heat-side] is set to 0. In ON/OFF control with
Reverse action, when the Measured value (PV) is smaller than the Set value (SV), the Manipulated output
(MV) is 100 % or ON. When the PV is higher than the SV, the MV is 0 % or OFF. Differential gap setting
prevents control output from repeating ON and OFF too frequently.

Measured value (PV)

/\ ON/OFF action
differential gap (upper)

ON/OFF action
differential gap (lower)

Manipulated output | - g OFF ON OFF ON OFF
value (MV)

Set value (SV)

» Time

=" For ON/OFF action, see 8.6 Controlling with ON/OFF Action (P. 8-31).
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8. CONTROL FUNCTION

m Heat/Cool PID control

In Heat/Cool control, heating and cooling control can be achieved with a single controller.

Water cooling/Air cooling: The algorithm intended for Heat/Cool control on the plastic extruders is employed.
Even in equipment provided with a cooling mechanism having nonlinear
characteristics, it responds quickly to attain the characteristic responding to the
set value with small overshooting.

Cooling linear type:
employed.

Manipulated output

The algorithm intended for applications without nonlinear cooling capability is

value, (MV) Proportional band  Proportional band
[heat-side] [cool-side]
100 % /— -
Manipulated ,/ Manipulated
output value / output value
[heat-side] / [cool-side]
0% A A > Temperature
Set value
(8V)
OL: Overlap oL DB DB: Deadband
|< >

& For Heat/Cool PID control, see 8.7 Controlling with Heat/Cool Control (P. 8-36).
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8. CONTROL FUNCTION

| Brilli

ant Il PID control

PID control is a control method of achieving stabilized control result by setting P (Proportional band),
I (Integral time) and D (Derivative time) constants, and is widely used. However, with this PID control, if P,

I and D values are set to focus on “better response to control set value change,

99 <c

response to external

disturbance” deteriorates. In contrast, if PID values are set to focus on “better response to external

disturbance,

RT3

response to control set value change” deteriorates. In brilliant II PID control a form of

“Response to setting” can be selected from among Fast, Medium and Slow with PID constants remaining
unchanged so as to be in good “Response to disturbances.” In addition, the controller is provided with the
function which restricts the amount of undershooting caused by the cooling nonlinear characteristic

possessed by plastic molding machines when the Set value (SV) is lowered in Heat/Cool PID control.

Ordinary PID

P, I and D constants set so as to be in good response to set value change

Response to set value change

Set value /f

Response to disturbance change

Set value \/ Zase

P, I and D constants set so as to be in good response to disturbance

Response to set value change

Set value /A VAW,

A

Response to disturbance change

Set value VAN
4

Brilliant Il PID control

Response to set value change

Fast

/
Y’

Medium

Set value

™

Slow

Response to disturbance change

Set value ~_/

Restriction of undershooting when the set value (SV) is lowered

The undershoot factor is small.

A\

Set value I

The undershoot factor is large.

7~

IMRO3DO05-E2
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8. CONTROL FUNCTION

B Parameter setting

® Input 1_Control action
[Engineering Mode: Function block No. 51 (Fa5 /)]

Parameter symbol Data range Factory set value
| _ C, Brilliant IT PID control (direct action) Control action specified at the
I (N Brilliant II PID control (reverse action) time of order.

Brilliant IT Heat/Cool PID control [water cooling]

Brilliant IT Heat/Cool PID control [air cooling]

Brilliant IT Heat/Cool PID control [Cooling linear type]

For 2-loop control/Differential temperature control, only 0 or 1 is selectable.

RO

I=5> See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Input 1_Control action is
changed.

® Input 2_Control action
[Engineering Mode: Function block No. 52 (Fn52)]

Parameter symbol Data range Factory set value
7 | 0: Brilliant II PID control (direct action) Same as Input 1_Control action
L. 0 J |1 Brilliant 11 PID control (reverse action)

[}  To display “Input 2_Control action,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

® Input 1_Control response parameter
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| P or 0: Slow PID control: 0
. Vi 1: Medium Heat/Cool PID control: 2
2: Fast
[When the P or PD action is selected, this setting becomes invalid]

[1] When this parameter is set and fixed to Slow at “Fix parameter setting: Control response
parameter” in the Setting lock mode, the setting is fixed to 0.

® Input 2_Control response parameter
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
7 O  |0:Slow 0
cC. F\" I 1: Medium
2: Fast
[When the P or PD action is selected, this setting becomes invalid]

I To display “Input 2_Control response parameter,” specify “Measured input 2" at the time of order,
AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set to
2-loop control/Differential temperature control.

[1] When this parameter is set and fixed to Slow at “Fix parameter setting: Control response
parameter” in the Setting lock mode, the setting is fixed to 0.
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8. CONTROL FUNCTION

B Setting procedure

To enter the Engineering mode

P e e T T T R e L T R e e

& N
il Setting lock mode |
- Monitor & SV setting mode Set data unlock/lock i
! PV/SV monitor transfer 1
: 0|, €2 | Y, -
! — ,L, L (4 seconds *) ' L—,L I \/ I '-” I €ED+<MODE 3
1 -_l—tl) —) 14 -_—— ! * Press the SED key until
i E’,’:,’ < or GF’ I Parameter setting mode
s . 1 is displayed.
{ Lock state Unlock state ; Keep pressing without
! | releasing your finger from
1 i - the key to enter the
i Operation transfer mode 1 Setting lock mode.
. RUN/STOP transfer 1
: <
: MODE = Ge)+<MoDE |
/ 1/
: (2 seconds) ,L\ / E’ R [E\ / 5 (2 seconds) 1
b ' 1 I~ !
! run 5P .
!\ RUN STOP ]
Engineering mode
Function block No. 10 Function block No. 51
[Display] [Input 1_Control] Input 1_Control action 653
—— — In case of 6@ +<MODE
’l_ Several - _C | 6&3 | _ oneinput | Next
I~ “ ' tmes | 1T I 1 | A o P screen
" " _r " nrnm |
D'SID L Ol e [N N
Set Control action
SET,
In case of Sglial
two inputs times In case of two inputs
Function block No. 52
[Input 2_Control] Input 2_Control action
Fr5c | € , c o5/ & [ ext | €D+ <ove
C‘ mrrr screen
L Dl’“ e i
Set Control action
v
l Parameter setting mode
Monitor & SV setting mode Parameter group No. 00 Parameter group No. 51 Input 1_Control
PV/SV monitor [Setting] [Input 1_Control] response parameter
— SET SET,
— @D A GD D
’jp m P Once or 0o_C | Several | I | Incase of one input
CO.0 | @ Se°°”ds) 1 ll l Twice |1 110 | tmes | [, NI
- ) g r__r " nInnlnln
l:“ D'D Sb L_orm |¢ ULH_!LH_I
Set Control

response parameter

In case of two inputs @@

Several .
times In case of two inputs
. SET,
Go to End settings CD Next
on the next page screen

Continued on the next page.
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8. CONTROL FUNCTION

Continued from the previous page.

|

Function block No. 52 Input 2_Control
[[Input 2_Control] @ED response parameter

™) — ) Several - minls
Pr52d w | RPM | &

v

a5 I~ 1
c.oar e
Set Control

response parameter

Setting End )¢

J

o Next parameter is displayed.

o Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

8-10
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8. CONTROL FUNCTION

8.3 Setting PID Values Automatically (Autotuning)

The Autotuning (AT) automatically measures, computes and sets the optimum PID values. The Autotuning
(AT) can be used for PID control (Direct action/Reverse action) and Heat/Cool PID control.

W Description of function

® Parameters computed by Input 1_Autotuning (AT)
- Input 1_Proportional band [heat-side]
- Input 1_Integral time [heat-side]
- Input 1_Derivative time [heat-side]
- Input 1_Proportional band [cool-side] (Only for Heat/Cool PID control)
- Input 1_Integral time [cool-side] (Only for Heat/Cool PID control)
- Input 1_Derivative time [cool-side] (Only for Heat/Cool PID control)
- Input 1_Control loop break alarm (LBA) time * (The LBA time is automatically set to twice the value
of the Integral time)
* When the Control break alarm (LBA) time is set to 0, the time will not be automatically obtained through the AT.

® Parameters computed by Input 2_Autotuning (AT)
- Input 2_Proportional band
- Input 2_Integral time
- Input 2_Derivative time
- Input 2 Control loop break alarm (LBA) time * (The LBA time is automatically set to twice the value
of the Integral time)
* When the Control break alarm (LBA) time is set to 0, the time will not be automatically obtained through the AT.

® AT bias

The AT bias is used to prevent overshoot during the Autotuning in the application which does not allow
overshoot even during the Autotuning. RKC Autotuning method uses ON/OFF control at the set value to
compute the PID values. However, if overshoot is a concern during the Autotuning, the desired AT bias
should be set to lower the set point during Autotuning so that overshoot is prevented.

[Example] When AT bias is set to the minus (-) side.

Measured value (PV)
A

Set value (SV) = 7y
/\ N\ / AT bias
AT point & v

» Time

IMRO3D05-E2 8-11



8. CONTROL FUNCTION

® AT remaining time monitor

Displays the remaining time until the Autotuning (AT) is completed.

(Display range: 0 hours 00 minutes to 48 hours 00 minutes)

The SV display shows “ CAL” from the start of Autotuning (AT) till the display of the remaining time. Once
the remaining time is displayed, the time is reduced every minute.

[Example] Input 1_AT remaining Input 1_AT remaining
time monitor time monitor
1O m 10 rm
(A [ I Y DY I AL [
= F'M N
FLre cag
Calculating the remaining time The remaining time is displayed

L[] The“AT remaining time monitor” is a predictive value and may not be accurate.

® AT/ST status monitor

Displays the execution status of the Autotuning (AT).
e Displays “1” during the Autotuning (AT).
¢ Displays “0” when the Autotuning (AT) is completed.
e When the Autotuning (AT) is aborted, the display shows —1 up to —4 depending on the reason of the abort.
—1: Aborted. Setting changed.
* When the set value (SV) is changed.
+ When the AT bias is changed.
+ When the PV bias, PV ratio, or PV digital filter is changed.
* When the Output limiter high or low is changed.
* When the Autotuning (AT) is changed to PID control.
* When the instrument is switched to STOP by RUN/STOP transfer.
* When the instrument is switched to Manual mode using Auto/Manual transfer.
+ When the instrument is switched to Remote mode using Remote/Local transfer.
* When the memory area is changed.
- Number of knee point, Knee point input value or Knee point correction value is changed.
—-2: Aborted. Abnormal input.
* When the Measured value (PV) has entered the Input error range.
[Input error range:  Input error determination point high > Measured value (PV),
Input error determination point low < Measured value (PV)]
-3: Aborted. Timeout.
Output state has not been changed (ON to OFF, OFF to ON) for more than two hours.
—4: Aborted. Abnormal calculated values.
Error in the calculation of the values in Control with PV select.

® Caution for using the Autotuning (AT)

e When a temperature change (UP and/or Down) is 1 °C or less per minute during the Autotuning (AT), the
Autotuning (AT) may not be finished normally. In that case, adjust the PID values manually. Manual
setting of PID values may also be necessary if the set value is around the ambient temperature or is close to
the maximum temperature achieved by the load.

e When the Output change rate limiter is used, you may not be able to obtain appropriate PID constants by
Autotuning (AT).

= For the manual setting of PID values, see 8.5 Setting PID Values Manually (P. 8-24).
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8. CONTROL FUNCTION

® Requirements for Autotuning (AT) start

Start the Autotuning (AT) when all following conditions are satisfied:

To start Autotuning (AT), go to Operation transfer mode.

Operation state

RUN/STOP transfer RUN
Auto/Manual transfer Auto mode
Remote/Local transfer Local mode

Autotuning (AT) setting

PID control (State before starting AT)

Parameter setting

PID control of Input 1

Input 1_Output limiter high [heat-side] > 0 %
Input 1_Output limiter low [heat-side] < 100 %

Input 2_Output limiter high > 0 %

PID control of Input 2 Input 2_Output limiter low < 100 %
Input 1_Output limiter high [heat-side] > 0 %
_ o o
Heat/Cool PID control Input 1_Output limiter low [heat-side] < 100 %

Input 1_Output limiter high [cool-side] > 0 %
Input 1_Output limiter low [cool-side] < 100 %

Input value state

The Measured value (PV) is not inside the Input error range.
[Input error range: Input error determination point (high) > Measured value (PV),
Input error determination point (low) < Measured value (PV)]

® Requirements for Autotuning (AT) cancellation

The Autotuning (AT) is immediately aborted and PID control starts when an error is detected in “AT/ST
status monitor.” The PID values will be the same as before the Autotuning (AT) was activated.

& For details, see “AT/ST status monitor” on the previous page.

The Autotuning (AT) may be aborted in the following cases except for the conditions in “AT/ST status

monitor.”

* When the instrument is in FAIL state.

* When the power supply is disconnected.

IMRO3DO05-E2



8. CONTROL FUNCTION

B Parameter setting

® |nput 1_Autotunning (AT)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

| 11~ 1 | |oFF: PID control oFF
I. 111

on: Start Autotuning

When the Autotuning (AT) is finished, the control will automatically return to

“of F.»

[L] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Auto/Manual transfer” in the Setting lock mode.

® Input 2_Autotunning (AT)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

| I~ 1| |oFF:PID control oFF
L. hu on:  Start Autotuning

When the Autotuning (AT) is finished, the control will automatically return to

“of F.»

L To display “Input 2 Autotunning (AT),” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

[L] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Auto/Manual transfer” in the Setting lock mode.

® Input 1_AT bias
[Setup Setting Mode: Setting group No. 53 (5n53)]

Parameter symbol Data range Factory set value
| FI r L, —(Input 1_Input span) to +(Input 1_Input span) 0
l. o When Control with PV select:
—(PV select input span) to +(PV select input span)
[Varies with the setting of the Decimal point position.]

® Input 1_AT bias
[Setup Setting Mode: Setting group No. 54 (5n54)]

Parameter symbol Data range Factory set value
E }'_',I ,l‘ IL' —(Input 2_Input span) to +(Input 2_Input span) 0
’ - [Varies with the setting of the Decimal point position.]

[ To display “Input 2 AT bias,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.
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8. CONTROL FUNCTION

® Input 1_AT remaining time monitor
[Setup Setting Mode: Setting group No. 53 (5053)]

Parameter symbol Data range Factory set value

‘I -,I ‘I- 'l- ,l\/,l 0 hours 00 minutes to 48 hours 00 minutes —

® Input 2_AT remaining time monitor
[Setup Setting Mode: Setting group No. 54 (5n54)]

Parameter symbol Data range Factory set value

':; ‘,; "‘ 'l- ,0\/,! 0 hours 00 minutes to 48 hours 00 minutes o

[ To display “Input 2_ AT remaining time monitor,” specify “Measured input 2 at the time of order,
AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set to
2-loop control/Differential temperature control.

® Input 1_AT/ST status monitor
[Setup Setting Mode: Setting group No. 53 (5053)]

Parameter symbol Data range Factory set value

IT1HINC 0: AT/ST complete —
L uive 1: AT running now

2: ST running now

—1: Aborted. Setting changed.

—2: Aborted. Abnormal input.

—3: Aborted. Timeout.

—4: Aborted. Abnormal calculated values.

® Input 2_AT/ST status monitor
[Setup Setting Mode: Setting group No. 54 (5054)]

Parameter symbol Data range Factory set value

AN ‘l: 0: AT/ST complete —
J - 1: AT running now

2: ST running now

—1: Aborted. Setting changed.

—2: Aborted. Abnormal input.

—3: Aborted. Timeout.

—4: Aborted. Abnormal calculated values.

C
-—
L —

L To display “Input 2 AT/ST status monitor,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.
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B Setting procedure

® Start the Autotuning (AT)

Before starting the AT, see @ Requirements for Autotuning (AT) start (P. 8-13). Make sure that all
required conditions to start the AT are satisfied.

Monitor & SV setting mode

8-16

Operation transfer mode

PV/SV monitor RUN/STOP transfer <MODE Input 1_Autotuning (AT)
=10 M <MODE D /C or | C“-' | | )| L)nngai:;?tf
co.u|esns | /5 € g mU JoLrU
BU ~ Ul’l CH': F o
4+ Set Autotuning AT start
<MODE or €53 In case of two inputs 3
Input 2_Autotuning (AT)
0 0 o0
c. Al c AL | €D+ ook
oFF on
Set Autotuning AT star
! <) +<MoDE
[L]  Aborting the Autotuning (AT)
Input 1_Autotuning (AT) Input 2_Autotuning (AT)
| Orn | O | 10— | 11
. oL : . . IEU L ;l_. IEII L
on oFF on oFF

D E

During the Autotuning (AT), the AT lamp blinks.

When the Autotuning (AT) is finished, the control will automatically return to “afF: PID control”
and the AT lamp turns off.

The Autotuning (AT) can be started by Digital input (DI). See “5.2 Switching Functions Using

Digital Inputs (DI) (P. 5-16)” for more information on assigning Digital input (DI).

The Autotuning (AT) can be started by a key operation of the direct key (FUNC key). For details,
see 10.8 Accessing Some Functions Directly (FUNC key) (P. 10-35).
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8. CONTROL FUNCTION

® Setting AT bias, Check the AT remaining time and AT/ST status.

Monitor & SV setting mode

Setup setting mode

Setting group No. 10 Setting group No. 53

Input 1_AT bias

PV/SV monitor [Display] [Input 1_Tuning]
N — I Several | [ _ I ]
o0 | @+ G gl % |5055 | |1 AL @
00 d5F i UnE f Gooou
Set Input 1_AT
bias
N
In case of Input 1_AT/ST status Input 1_AT remaining
two inputs @ET In case of monitor time monitor
two input
e rinc |l e | 1arrm
@EB In case of one input (RN S L \,-r_, —] . ,_‘“_‘”_,, +—
L AN

Set Input 1_AT
remaining time
monitor

Set Input 1_AT/ST
status monitor

—— > ( Setting End

o Next parameter is displayed.
e Press @@ and <MODE keys simultaneously to return to the Measured value (PV)/Set value
(SV) Monitor. (The MONI key may be pressed to return to the Measured value (PV)/Set value

(SV) Monitor)

Input 2_AT remaining Input 2_AT/ST status

v

IMRO3DO05-E2

Setting group No. 54
[Input 2_Tuning] Input 2_AT bias time monitor monitor
C_LCL 3 I~ 20 M e
554 @ 2 AMb|e 2AMTM @ |27 UNE| €
o/ UnE Gooo0 aod 0
Set Input 2_AT Set Input 2_AT Set Input 2_AT/ST
status monitor

remaining time

bias
monitor

Setting End )«

o Next parameter is displayed.
e Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value
(SV) Monitor. (The MONI key may be pressed to return to the Measured value (PV)/Set value

(SV) Monitor)
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8.4 Setting PID Values Automatically (Startup tuning)

Startup tuning (ST) is a function which automatically computes and sets the PID values and Control loop
break alarm (LBA) time from the response characteristics of the controlled system at power ON, transfer
from STOP to RUN, and Set value (SV) change.

B Description of function

e As simple autotuning, the PID values can be obtained in a short time without disturbing controllability for
controlled systems with slow response at power ON. At the same time, Control loop break alarm (LBA)
time * is calculated (about twice of the Integral time).

* When the Control break alarm (LBA) time is set to 0, the time will not be automatically obtained through the ST.
¢ For controlled systems which require different PID values for each temperature setting, the PID values can

be obtained for each Set value (SV) change.

Temperature
A

Setvalue (V) > ————————"————————————— — —
[Changel f /
Set value (SV)DF————

f f » Time
T Calculating and setting PID values T Calculating and setting PID values
Startup tuning (ST) start Startup tuning (ST) start
[When the power is turned on, operation is changed [When SV is changed]

from STOPto RUN]

e The setting items related to the Startup tuning (ST) are shown below. Set them according to the application

used.
Setting item Details Setting mode
Start condition 0 (Factory set value) | When the power is turned on, operation is changed from Engineering mode
STOP to RUN, or the Set value (SV) is changed.
1 When the power is turned on or operation is changed from
STOP to RUN.
2 When the Set value (SV) is changed.
Execution ofF (Factory set value) | ST unused Operation transfer
method on ! Execute once mode
onc Execute always

[L]  When the Startup tuning (ST) function is activated in Heat/Cool PID control, only heat-side PID
values are calculated and changed. The Startup tuning (ST) is not available when the temperature is
downward. (PID values for cooling cannot be calculated)

[[1]  If the Startup tuning (ST) is started when the ST start condition is at power on or switching from
STOP to RUN, the control will start with Hot start 2 even if the setting is Hot start 1. For Hot/Cold
start setting, see 8.17 Changing the Action at Power ON (Hot/Cold Start) (P. 8-98).
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8. CONTROL FUNCTION

® AT/ST status monitor

Displays the execution status of the Startup tuning (ST).
e Displays “2” during the Startup tuning (ST).
e Displays “0” when the Startup tuning (ST) is completed.
e When the Startup tuning (ST) is aborted, the display shows —1 up to —4 depending on the reason of the
abort.
—1: Aborted. Setting changed.
* When the Startup tuning (ST) is disabled (oFF: ST unused).
* When the PV bias, PV ratio, or PV digital filter is changed.
* When the Output limiter high or low is changed.
* When the instrument is switched to STOP by RUN/STOP transfer.
+ When the instrument is switched to Manual mode using Auto/Manual transfer.
* When the instrument is switched to Remote mode using Remote/Local transfer.
+ When the setting of the Level PID action selection is “2: Switching by the Measured value (PV).”
-+ Number of knee point, Knee point input value or Knee point correction value is changed.
—2: Aborted. Abnormal input.
When the Measured value (PV) has entered the Input error range.
[Input error range: Input error determination point high > Measured value (PV),
Input error determination point low < Measured value (PV)]
—-3: Aborted. Timeout.
When the Startup tuning (ST) will not end approximately 100 minutes after it has been started.
—4: Aborted. Abnormal calculated values.
* When the input was switched by Control with PV select.
+ Internal error of the Startup tuning (ST), etc.

® Caution for using the Startup tuning (ST)

e For the Startup tuning (ST) at power ON or transfer from STOP to RUN, always set the heater power to
ON simultaneously with the start of tuning or before the start of tuning.

e Start the Startup tuning (ST) in the state in which the temperature differential between the Measured value
(PV) and the Set value (SV) at the start of the Startup tuning (ST) is twice the Proportional band, or
greater.

o If in the Heat/Cool PID control, start activating the Startup tuning (ST) function under the condition of
“Set value (SV) > Measured value (PV).” Only the PID values on the heat-side are automatically
calculated but no PID values on the cool-side are changed. The PID values on the cooling side can be
obtained by the Autotuning (AT).

¢ When the Manipulated output value may be limited by the Output limiter setting, the optimum PID values
may not be calculated by the Startup tuning (ST).

e When setting the Output change rate limiter, the optimum PID values may not be computed by Startup
tuning (ST).

e When setting the Setting change rate limiter, the optimum PID values are not obtained even when Startup
tuning (ST) is executed at Set value (SV) change.

e When the Startup tuning (ST) is started at power on, priority is given to the Startup tuning (ST) and the
Proactive function will not start.
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8. CONTROL FUNCTION

® Requirements for Startup tuning (ST) start
Start the Startup tuning (ST) when all following conditions are satisfied:

RUN/STOP transfer RUN
) Auto/Manual transfer Auto mode
Operation state Remote/Local transfer Local mode
Autotuning (AT) setting PID control

Startup tuning (ST) is set to ON (Execute once, Execute always)

Output limiter high > 0.1 %, Output limiter low < 99.9 %

Parameter setting | [Heat/Cool PID control type: Output limiter high (heat-side) > 0.1 %]

The Level PID action selection is done by other than “Switching by the Measured value
(PV).”

The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Input value > Input error determination point (low)
At Startup tuning (ST) at Set value (SV) change, the Measured value (PV) shall be stabilized.
Set value (SV) > Measured value (PV) [Heat/Cool PID control]

At startup, output is changed and saturated at the Output limiter high or the Output limiter
low [Heat/Cool PID control type: Output limiter high (heat-side)].

Input value state

Output value state

® Requirements for Startup tuning (ST) cancellation
The Startup tuning (ST) will be immediately aborted if any in the cancel condition in the AT/ST status
monitor is met. The PID values will be the same as before the Startup tuning (ST) was activated.

& For details, see “AT/ST status monitor” on the previous page.

The Startup tuning (ST) may be aborted in the following cases except for the conditions in “AT/ST status

monitor.”

* Autotuning (AT) has been started.
* When the instrument is in FAIL state.
* When the power supply is disconnected.

B Parameter setting

® Input 1_Startup tuning (ST)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

| LC I 1) |afFF: STunused ofFF
.. Jru on I Execute once *
onc Execute always
* When the ST is finished, the control will automatically return to “afF.”

8-20 IMRO3D05-E2



8. CONTROL FUNCTION

® Input 2_Startup tuning (ST)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value
] l:“l-,l,l ofFF: ST unused oFF

[
- on ! Execute once *

ond  Execute always

* When the ST is finished, the control will automatically return to “ofF.”

[ To display “Input 2_Startup tuning (ST),” specify “Measured input 2 at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

® Input 1_AT/ST status monitor
[Setup Setting Mode: Setting group No. 53 (5n53)]

Parameter symbol Data range Factory set value

I INIC |0: AT/ST complete o
I LiNe 1: AT running now

2: ST running now

—1: Aborted. Setting changed.

—2: Aborted. Abnormal input.

—3: Aborted. Timeout.

—4: Aborted. Abnormal calculated values.

® Input 2_AT/ST status monitor
[Setup Setting Mode: Setting group No. 54 (5054)]

Parameter symbol Data range Factory set value

IR 0: AT/ST complete —
E-' L E 1: AT running now
2: ST running now
—1: Aborted. Setting changed.
—2: Aborted. Abnormal input.
—3: Aborted. Timeout.
—4: Aborted. Abnormal calculated values.

L1 To display “Input 2_AT/ST status monitor,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

® ST start condition
[Engineering Mode: Function block No. 50 (FA50)]

Parameter symbol Data range Factory set value
q I 5 0: Activate the Startup tuning (ST) function when the power is turned on; 0
g when transferred from STOP to RUN; or when the Set value (SV) is
changed.

1: Activate the Startup tuning (ST) function when the power is turned on; or
when transferred from STOP to RUN.

2: Activate the Startup tuning (ST) function when the Set value (SV) is
changed.
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B Setting procedure
® Set the ST start condition

To enter the Engineering mode

ok e s e e s ks mm b mm s e b s e ke A s ke R b M e s e s e s b e e s ek e s ek

PV/SV monitor

- Monitor & SV setting mode

&)

EE. ,'_,l (4 seconds *)
i

]
L

'

Setting lock mode
Set data unlock/lock
transfer

(m

Lock state

v

) I/
Lo n

aFF

<D +MoDE

Unlock state

<MoDE
(2 seconds)

v

Operation transfer mode

RUN/STOP transfer
R/ 3/
1 , -
rUn 57 of
RUN STOP

C D) + {MODE

_, (2 seconds)

Engineering mode

Function block No. 10

Function block No. 50

G

[Display] [Control] ST start condition
Fni0 | [FAGO |2 [ SF5
times imes

dSP Canl aooon

8-22

Setting End )«

J

Set ST start condition

o Next parameter is displayed.
o Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

R T T e

* Press the 553 key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.
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® Set the Startup tuning (ST)

MODE
Monitor & SV setting mode Operation transfer mode ~ or Input 1_Startup tuning
PV/SV monitor RUNISTOP transfer  (Sc3) (ST) In case of
0 M <MODE ) /| Severa | 1~ | Onceor | ") || oneinput
1.1 | (2 seconds) Iy s _J| times I 1 L] Twee .2
A g y = '
Ul U ofF on |
4+ Set Startup tuning Set “on I’ or “on”
<MODE or 653 In case of two inputs 3
Input 2_Startup tuning
(ST) /\
:, — 1| Oncgor :7 —
c STUL T | 57 L | €D+<ooe
|
oFF on |
Set Startup tuning Set “on 1" or “anc”
<D + < moDE

® Start the Startup tuning (ST)
Before starting the ST, sce @ Requirements for Startup tuning (AT) start (P. 8-20). Make sure that all

required conditions to start the ST are satisfied.

Startup tuning can be started in the following manner. (started in the manner that satisfies the starting

condition)

¢ Power off the controller once and power on again.
e Stop the control once (STOP) and start the control again (RUN).

¢ Change the Set value (SV).

(N
(R

unused” automatically.

IMRO3DO05-E2

The AT lamp lights during the Startup tuning (ST).

After completion of the Startup tuning (ST), the AT lamp goes off.
When the Startup tuning setting is “on /: Execute once,” the setting will go back to “ofFF: ST
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8.5 Setting PID Values Manually

To perform PID control, PID parameters shown below need to be set up. These PID parameters can be
automatically set using Autotuning (AT) or Startup tuning (ST). Manual adjustment is also available.

e Proportional band (P)

o Integral time (I)

e Derivative time (D)

L& For Autotuning (AT) function, see 8.3 Setting PID Values Automatically (Autotuning) (P. 8-11).
For Startup tuning (ST) function, see 8.4 Setting PID Values Automatically (Startup tuning)
(P. 8-18).

W Description of function

Critical parameters of PID control such as Proportional action (Proportional band: P), Integral action
(Integral time: I), and Derivative action (Derivative time: D) are explained below.

Note that this explanation is based on the reverse action (heating control). With the direct action (cooling
control), the output increases as the measured value increases.

® Proportional action
In the ON/OFF control action, the manipulated
output is turned on and off repeatedly, resulting

in oscillatory control. Proportional band
To eliminate this oscillation, control is N i

performed by producing Manipulated output \/

Manipulated output
value (MV)
A

| _Gradually decreases

value (MV) proportional to the deviation
between the Set value (SV) and the Measured

value (PV). yy » Temperature
Technically a zone called “Proportional band” Set value (SV)

is established around the Set value (SV) and Manipulated output

when the Measured value (PV) enters the value (MV)

proportional band, the Manipulated output 4

value (MV) is gradually reduced. Proportional band is narrow.

The Measured value (PV) stabilizes within the
Proportional band at the equilibrium point, but
in many cases the stabilized temperature does
not match the Set value (SV).

Proportional band is wide.

» Temperature

This deviation between the Set value (SV) and A
the stabilized temperature is called “Offset.” Set value (SV)
With a narrower proportional band the control
result becomes closer to that of the ON/OFF Tempirature Proportional band is narrow.
control (oscillatory).
With a wider proportional band the output is Set value (SV) Offset
gradually reduced to stabilize quicker, however, =~ p-fo o AN AN J/
often with a larger offset. N
Proportional band is wide.
& For ON/OFF action, > Time

see 8.6 Controlling with ON/OFF
Action (P. 8-31).
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® Integral action

Proportional action provides more stable
control than ON/OFF control, but causes
offset. This offset can be automatically
corrected by Integral action.

As long as deviation exists between the Set
value (SV) and the Measured value (PV),
the Manipulated output value (MV) is added
according to the size of the deviation until
no deviation exists.

The strength of the Integral action is
expressed by the Integral time. The Integral
time is the time till the Manipulated output
value (MV) by the Integral action gets equal
to that by the Proportional action.

The shorter the Integral time, the stronger
the integral effect is, and the longer the
weaker.

Temperature
4

Deviation occurred
Measured value (PV)

Set value (SV) —|/ ------

» Time

Manipulated
output value
(MV) Output is added Integral action:
Adding continues
until deviation is
v cleared
» Time
Manipulated
output value Proportional action +
(MV) Integral action [b]

Proportional action +
Integral action [a]

Proportional action

» Time

>

| Integral time of Integral action [b] I__l

| Integral time of Integral action [a] I_ﬁ

® Derivative action

L

The Derivative action allows the Manipulated output value (MV) proportional to the changing rate (speed) of
the Measured value (PV) to be produced to prevent a fluctuation of the Measured value (PV) before it happens.
The strength of the Derivative action is expressed in the Derivative time. The Derivative time is the time
until the Manipulated output value (MV) by the Proportional action gets equal to the Manipulated output
value (MV) by the Derivative action when the Measured value (PV) changes at a constant rate.

The longer the Derivative time is, the stronger the Derivative effect is, and the shorter the weaker.

The Derivative effect, if set too strong, produces large Manipulated output (MV) against a small change of
the Measured value (PV), thus causing hunting and resulting in unstable control.

Temperature
P A PV changes
/ Measured value (PV)
Setvalue|
N — v
; | » Time
Manipulated ;
output value ;
(MV) |
i\ Derivative action
; » Time
Manipulated i
output value !
(MV) i
Proportional action +
_ | Derivative action
Proportional :
action \:
| » Time

PV changes stepwise

IMRO3DO05-E2

Temperature
A PV changes
Measured value (PV
Set value | ,/ (PV)
(Sv) :
: > Time
Manipulated !
output value
(MV) i
i Derivative action
» Time
Manipulated
output value
(MV)

Derivative action

/

i Proportional action +

Derivative action
Derivative > Time
. time
PV gradually changes

(PV changes at a constant rate)
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® Outline of effect of PID

The following figure shows control behaviors under various control actions; ON/OFF control, proportional
control (P), Proportional + Integral action (PI action), and Proportional + Integral + Derivative actions (PID

control).
Temperature
A
|ON/OFF action| | (P) action | | (P) + () action | | (P) + (I) + (D) action |
External Measured value (PV)
disturbance
Setvalue | || VLNV o N \ /
(SV)

Stable, but with
offset

Good response
to external
disturbances

No good response
to external
disturbances

Largely
oscillates

Offset
removed

» Time

® Adjusting PID parameters (Applications controlled with PID control)

In some applications PID values calculated and obtained through Autotuning (AT) and Startup tuning (ST)
may not be appropriate. In such a case the PID values need to be adjusted manually.

Attempt this adjustment referring to the following.

[L]  The sample here shows a general tendency. Control results depend on the controlled object and
combinations of control constants.

[Adjustment of Proportional band (P)]

Setting the proportional band as small as possible enables the Set value (SV) to be reached faster without overshoot.
However, if the proportional band is set too narrow, it will cause hunting and the manipulated output (MV) will
become oscillating.

Proportional band is set too narrow Proportional band is appropriately set Proportional band is set too wide

[Adjustment of Integral time (1) and Derivative time (D)]

Made larger (wider, longer)

Made smaller (narrower, shorter)

Overshoot, undershoot
and hunting are
suppressed. sv

Setting the value too
long may need longer
time till the Set value >

(SV) is reached.

Starts up quickly.
Setting the value too
short may cause
overshoot, undershoot
or hunting.
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B Parameter setting

® Input 1_Proportional band [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| [0 | TC/RTD inputs: TC/RTD inputs: 30
I / 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) V/1 inputs: 3.0

(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 1000.0 % of PV select input span)

0 (0.0, 0.00): ON/OFF action

® Input 2_Proportional band
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
| P TC/RTD inputs: TC/RTD inputs: 30
L. 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) V/1 inputs: 3.0

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:

0.0 to 1000.0 % of Input 2_Input span
0 (0.0, 0.00): ON/OFF action

[ To display “Input 2 Proportional band,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

® Input 1_Proportional band [cool-side]
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| ) _ | TC/RTD inputs: TC/RTD inputs: 30
I U 1 (0.1,0.01) to Input 1_Input span (Unit: °C [°F]) V/1 inputs: 3.0

(When Control with PV select: 1 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.1 to 1000.0 % of PV select input span)

L To display “Input 1_Proportional band [cool-side],” you need to specify “Heat/Cool PID control”
at the time of order, AND to enter a value other than 0 in the Input 1 _Proportional band [heat-side]
in the same memory area.
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® Input 1_Integral time [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| ) PID control or Heat/Cool PID control: 240.00
I / 0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or
0.000 to 36.000 seconds

0 (0.0, 0.00, 0.000): PD action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

[ To display “Input 1 _Integral time [heat-side],” you need to enter a value other than 0 in the Input
1_Proportional band [heat-side] in the same memory area.

® Input 2_Integral time
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
’_l | 0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or 240.00
L. I 10.000 to 36.000 seconds

0 (0.0, 0.00, 0.000): PD action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

L To display “Input 2_Integral time,” specify “Measured input 2" at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control. Additionally, you also need to enter a value other than 0 in
the Input 2_Proportional band in the same memory area.

® Input 1_Integral time [cool-side]
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| | _ 0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or 240.00
I I L 10.000 to 36.000 seconds

0 (0.0, 0.00, 0.000): PD action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

[ To display “Input 1_Integral time [cool-side],” you need to specify “Heat/Cool PID control” at the
time of order, AND to enter a value other than 0 in the Input 1 Proportional band [heat-side] in the
same memory area.

® Input 1_Derivative time [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value

| j 0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or 60.00
I L) 10.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PI action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

L To display “Input 1 Derivative time [heat-side],” you need to enter a value other than 0 in the Input
1_Proportional band [heat-side] in the same memory area.
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® Input 2_Derivative time

[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Paramete

r symbol

Data range

Factory set value

|
C.

d

0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or

0.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PI action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

60.00

(AN

To display “Input 2 Derivative time,’

)

specify “Measured input 2” at the time of order, AND

“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control. Additionally, you also need to enter a value other than 0 in

the Input 2_Proportional band in the same memory area.

® Input 1_Derivative time [cool-side]

[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Paramete

r symbol

Data range

Factory set value

|
I

dc

0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or

0.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PI action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

60.00

L To display “Input 1 Derivative time [cool-side],” you need to specify “Heat/Cool PID control” at
the time of order, AND to enter a value other than 0 in the Input 1 Proportional band [heat-side] in
the same memory area.

IMRO3DO05-E2
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m Setting procedure

Parameter setting mode

Monitor & SV setting mode Parameter group No. 00 Parameter group No. 51 Input 1_Proportional
PV/SV monitor [Setting] [|nput 1_Contro|] band [heat—side]
-1 6D = = ——
ININ] Once or |
-,Ll, eseoonss)| PRIl | T 5 | CD) ! Pl e
(NN > . > - > .
'nln] — I r 1 ar
L 'Jll_-l' O | — LILI3LI
Set Proportional
band
Input 1_Integral time
In case of Heat/Cool PID control [heat-side]
In case of
two inputs or | ]
Heat/Cool l. | €
In case of two inputs PID control eInlx
cHOO0
Set Integral time
653 Input 1_Derivative time
[heat-side]
Several
times | -'
- ) 653 In case of one input l. [ 4663
Setting End )« mcrrr |
o
o Next parameter is displayed. Set Derivative time
e Press @ED and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)
v
Parameter group No. 52
[Input 2_Control] Input 2_Proportional band Input 2_Integral time Input 2_Derivative time
PO &2 Ole |2 ||| &
'-,F,_ r | ’L—'L' nr,n-:—' " nc n‘v‘:-,:
clanl 00300 cHOOL LOLLLIL
Set Proportional Set Integral time Set Derivative time
band
Setting End )¢
o Next parameter is displayed.
® Press @@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)
Parameter group No. 56 Input 1_Proportional Input 1_Integral time Input 1_Derivative time
[Input 1_Cooling control] band [cool-side] [cool-side] [cool-side]
L’ CC SET) | O_ | Ga | |l _ | Ger | | _ | G
130 €D Fcl|® i 1c!® . oc|®
r2mr InInin nChonr
l.l_ DUL [ | R I_:' L"LI.LII._I LIEILIJ_H_I
Set Proportional Set Integral time Set Derivative time
band

Setting End )¢

o Next parameter is displayed.

e Press 6@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)
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8.6 Controlling with ON/OFF Action

In ON/OFF control, the Manipulated output value (MV) is turned on or off depending on the Measured value
(PV) whether it is above or below the Set value (SV).

m Description of function

When the Measured value (PV) is above the Set value (SV), the Manipulated output value (MV) is turned
OFF, and when the Measured value (PV) is below the Set value (SV), the Manipulated output value (MV) is
turned ON. To use the ON/OFF control, set the Proportional band [heat-side] to “0.”

In the ON/OFF control the output is turned on and off around the Set value (SV) and the output may be
turned on and off too frequently for a small change of temperature. This is called “chattering” and may
reduce the life of the output relay. To prevent this, ON/OFF differential gap should be properly set.

Measured value (PV)

/\ ON/OFF action
differential gap (upper)
Set value (SV)

ON/OFF action
differential gap (lower)

Manipulated output | ON OFF ON OFF ON OFF
value (MV)

» Time

[L]  This explanation applies to “Reverse action” (heating control).

[L]  The value of the ON/OFF action differential gap is a deviation from the Set value (SV). This gap
can be set individually above and below the Set value (SV). For example, in case of a Reverse
action (heating control), assuming that the Set value (SV) is 100 °C with a ON/OFF action
differential gap (upper) of 5 °C, the Manipulated output value (MV) turns off at 105 °C.

[L]  In case of ON/OFF action, the Output changing rate limiter is deactivated.

® Cooling control with ON/OFF action

The process of Input 1 can be controlled with the ON/OFF action for the Cooling side (direct action) by
setting zero to the Input 1 _Proportional band [heat-side] after “0: PID control (direct action)” is set at “Input
1 _Control action” in Function block No. 51 in the Engineering mode.

The process of Input 2 can be controlled with the ON/OFF action for the Cooling side (direct action) by
setting zero to the Input 2_Proportional band after “0: PID control (direct action)” is set at “Input 2_Control
action” in Function block No. 52 in the Engineering mode.

The action is the same as above, but the ON/OFF position of the Manipulated output value (MV) becomes
opposite. The ON/OFF action differential gap can be set similarly.
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® Heat/Cool control with ON/OFF action

Go to “Input 1_Control action,” Function block No.51 in the Engineering mode.

Select any one from “2: Heat/Cool PID control [water cooling],” “3: Heat/Cool PID control [air cooling],” or
“4: Heat/Cool PID control [Cooling linear type]” and set “0” at the Input 1 _Proportional band [heat-side].

Then, the controller starts Heat/Cool control with ON/OFF action.

Manipulated output for ON/OFF action [at Heating control] |

A

A Y

1
ON >l < > OFF
ARy .
Low 7\ High
ON/OFF action Setvalue (SV) on/0FF action
differential gap (lower) differential gap (upper)
Manipulated output for ON/OFF action [at Heat/Cool control] |
® Overlap/Deadband =0
ON/OFF action ON/OFF action
differential gap (lower) differential gap (upper)
A !
Heat-side output ON < \‘ ;E: ’/7~ OFF
Low S High
1
. i A
Cool-side output OFF A~ o ON
1
Low v/ ~ A High
ON/OFF action  Setvalue (SV) - on0F action
differential gap (lower) differential gap (upper)
o Overlap/Deadband > 0
ON/OFF action ON/OFF action
differential gap (lower) differential gap (upper)
A !
Heat-side output ON < \‘ . ’/7~ OFF
1
Low X v High
Set val_ue %Deedband
1
>
Cool-sid tput ; t
0O0l-side outpu !
p OFF ‘:—/‘—>:<—T> ON
Low High
ON/OFF action ON/OFF action
differential gap (lower) differential gap (upper)
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B Parameter setting

® Input 1_Proportional band [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol

Data range

Factory set value

| )
[ F

TC/RTD inputs:
0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F])
(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 1000.0 % of PV select input span)

0 (0.0, 0.00): ON/OFF action

TC/RTD inputs: 30
V/I inputs: 3.0

® Input 2_Proportional band
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol

Data range

Factory set value

2 F

TC/RTD inputs:
0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F])
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of Input 2_Input span
0 (0.0, 0.00): ON/OFF action

TC/RTD inputs: 30
V/1 inputs: 3.0

[ To display “Input 2 Proportional band,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

® Input 1_ON/OFF action differential gap (upper)
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol

Data range

Factory set value

. oHH

TC/RTD inputs:
0 (0.0, 0.00) to Input 1 _Input span (Unit: °C [°F])
(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 100.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 100.0 % of PV select input span)

TC/RTD inputs: 1
V/inputs: 0.1

[L]  To display “Input 1 _ON/OFF action differential gap (upper),” zero (“0””) must be entered at Input
1_Proportional band [heat-side].”

IMRO3DO05-E2
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® Input 1_ON/OFF action differential gap (lower)
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| [N TC/RTD inputs: TC/RTD inputs: 1
I. OFTL | 0(0.0,0.00) to Input 1_Input span (Unit: °C [°F]) VI inputs: 0.1

(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 100.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 100.0 % of PV select input span)

[L]  To display “Input 1 ON/OFF action differential gap (lower),” zero (“0”) must be entered at Input
1_Proportional band [heat-side].”

® Input 2_ON/OFF action differential gap (upper)
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
1 L.I ’LI TC/RTD inputs: TC/RTD inputs: 1
C. OFTT | 9 0.0,0.00) to Input 2_Input span (Unit: °C [°F]) V/1 inputs: 0.1

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 100.0 % of Input 2_Input span

[}  To display “Input 2 ON/OFF action differential gap (upper),” specify “Measured input 2” at the
time of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode)
must be set to 2-loop control/Differential temperature control. You also need to enter zero (“0”) at
the Input 2_Proportional band.

® Input 2_ON/OFF action differential gap (lower)
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
’:l _ ,l_l ) TC/RTD inputs: TC/RTD inputs: 1
DTTL | 0(0.0,0.00) to Input 2_Input span (Unit: °C [°F]) V/1 inputs: 0.1

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 100.0 % of Input 2_Input span

[}  To display “Input 2 ON/OFF action differential gap (lower),” specify “Measured input 2” at the
time of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode)
must be set to 2-loop control/Differential temperature control. You also need to enter zero (“0) at
the Input 2_Proportional band.
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m Setting procedure

Parameter setting mode

Monitor & SV setting mode Parameter group No. 00 Parameter group No. 51 Input 1_Proportional band
PV/SV monitor [Setting] [Input 1_Control] [heat-side]
— o SET, — — - — —
0| €2 [o_nn |owes [O_C 1 | 0
cB.0 s Prll (e |PRS5 1 | € |1 | G
- —I.'IT'I | > IF ~ i ININININIn
[ 5"3 .o |« [N
| Set Proportional
band to “0.0”
In case of
two inputs
653 Input 1_ON/OFF action Input 1_ON/OFF action
In case of Soveral differential gap (lower) differential gap (upper)
two inputs times
I N | B == N R R N N
(R L |y I Qrr,
In case of one input @ED minlnln 'alninla NN
e, .
Set ON/OFF action Set ON/OFF action
differential gap differential gap

h 4 (lower) (upper)
( Setting End )

o Next parameter is displayed.

® Press 6@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)

v

Parameter group No. 52 Input 2_ON/OFF action Input 2_ON/OFF action
[Input 2_Control] €E3 Input 2_Proportional band differential gap (upper) differential gap (lower)
O_C 7 Several | T 7 LIy L
o JC times ([ G J:'. orinr G . grc G
por T " nlnlnlnln " nOrn | " nnrr |
c.orum e e, o [
Set Proportional Set ON/OFF action Set ON/OFF action
band to “0.0” differential gap differential gap
(upper) (lower)

( Setting End ) ¢

o Next parameter is displayed.

o Press @@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)
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8.7 Controlling with Heat/Cool Control

With Heat/Cool PID control method, heat-side and cool-side can be controlled by a controller. For example,
this is effective when cooling control is required in extruder cylinder temperature control.

m Description of function

® Cool control type
The control on the heat-side is the same as the standard PID control. The control on the cool-side can be
selected from a few types according to the controlled object.

+ Water cooling/Air cooling: The algorithm assuming plastic molding machine Heat/Cool control is
employed. Even in equipment provided with a cooling mechanism having
nonlinear characteristics, it responds quickly to attain the characteristic
responding to the set value with small overshooting.

+ Cooling linear type:

The algorithm assuming applications without nonlinear cooling capability is

employed.

® Overlap/Deadband
Heat/Cool PID control has a proportional band individually on each side of the heating and the cooling. With
the Set value (SV) as a reference point, setting the Overlap/Deadband below the Set value (SV) [setting on
the negative side] generates an overlap of the heating and the cooling proportional bands. Setting this
parameter above the Set value (SV) [setting on the positive side] generates a deadband.

Manipulated output

value (MV)
A

100 %

Proportional band Proportional band
[heat-side] [cool-side]

Manipulated output // Manipulated output
value 4 value
[heat-side] / [cool-side]

/

0%

DB: Deadband

N A A
Set value
(SV)
OL: Overlap oL DB

[Overlap/Deadband reference point]
Each Set value (SV) for the Heat/Cool PID control becomes the Overlap/Deadband reference point.
e When setting 0.0, Overlap/Deadband reference point is at 0 % of the output at Proportional band [heat-side].

e When setting 0.5, Overlap/Deadband reference point is at the midpoint of the Overlap/Deadband.
e When setting 1.0, Overlap/Deadband reference point is at 0 % of the output at Proportional band [cool-side].

MV Proportional band Proportional band
[heat-side] [cool-side]

100 % ' ’ P Deadband N ' |
Heat-side 1.0 > Cool-side
output value 05 output value

—
0% A A
Setvalue Setvalue Setvalue
(SV) (8V) (8V)
dbPA dbPA dbPA
0.0 0.5 1.0

8-36
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dbPA: Overlap/Deadband reference point
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Example: Difference in Overlap/Deadband reference point
[Overlap/Deadband reference point: 0.0 ]

MV Proportional band  Proportional band MV
I [heat-side] [cool-side] I
D e <>
100 % ‘ ‘ 100 %
Heat-side Cool-side Heat-side

output value output value

output value

Cool-side
output value

0% A Temp. 0% A Temp.
Set value (SV) Set value (SV)
[dbPA] [dbPA]
Deadband dbPA: Overlap/Deadband reference point Overl
‘—> verlap
[Overlap/Deadband reference point: 0.5 ]
MV Proportional band  Proportional band MV
[heat-side] [cool-side]
le—> «>
100 % —= 100 % —
s /7
4 /7
/ 4
Heat-side , Cool-side Heat-side , Cool-side
output value ’ output value output value , | output value
// I,
0% A’ »Temp. 0% A’ »Temp.
Set value Set value
(SV) (SV)
[dbPA] [dbPA]
Qeadbang dbPA: Overlap/Deadband reference point 4Overlap=
and - - - —: Position of Proportional band when Deadband is 0.
[Overlap/Deadband reference point: 1.0 ]
Position of

MV Proportional band  Proportional band MV
[heat-side] [cool-side]
e D e
100 % ‘ ‘ 100 %
Heat-side Cool-side Heat-side

S

output value output value

output value

Proportional band
when Deadband is 0.

Cool-side
output value

0% > Temp. 0%
Set value (SV)

[dbPA]  dbPA: Overlap/Deadband reference point
Deadband

Position of Proportional
band when Deadband
is 0.

Temp.

Set value (SV)
[dbPA]

Overlap

[ To change Deadband when the Overlap/Deadband reference point is 0.5, the Proportional band on

heat-side and cool-side shift equidistantly to the midpoint of the Overlap/Deadband.

IMRO3DO05-E2
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® Undershoot suppression factor

The Undershoot suppression function suppresses the undershoot that occurs when the Set value (SV) is
lowered due to the special cooling characteristic (cooling nonlinear characteristic) of plastic molding
machines. The undershoot suppression effect increases as a smaller value is set for the Undershoot

suppression factor.

The undershoot factor
is small.

Set value (SV) I v -

The undershoot factor
is large.

£ NOTE
If the Undershoot suppression factor is set too small, the undershoot function acts excessively

and prevents the Measured value (PV) from reaching the Set value (SV). As a result, the PV
stabilizes at an offset or approaches the set value very slowly, preventing normal control.
In this event, change the setting for the Undershoot suppression factor to a slightly higher

value.

B Parameter setting

® Input 1_Proportional band [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| [0 | TC/RTD inputs: TC/RTD inputs: 30
I / 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) V/1 inputs: 3.0

(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.0 to 1000.0 % of PV select input span)

0 (0.0, 0.00): ON/OFF action
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® Input 1_Proportional band [cool-side]
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| [N TC/RTD inputs: TC/RTD inputs: 30
I mC 1 (0.1,0.01) to Input 1_Input span (Unit: °C [°F]) V/1 inputs: 3.0

(When Control with PV select: 1 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.1 to 1000.0 % of PV select input span)

L To display “Input 1_Proportional band [cool-side],” you need to specify “Heat/Cool PID control”
at the time of order, AND to enter a value other than 0 in the Input 1 _Proportional band [heat-side]
in the same memory area.

® Input 1_Integral time [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| ) PID control or Heat/Cool PID control: 240.00
I / 0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or
0.000 to 36.000 seconds

0 (0.0, 0.00, 0.000): PD action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

L To display “Input 1 _Integral time [heat-side],” you need to enter a value other than 0 in the Input
1_Proportional band [heat-side] in the same memory area.

® Input 1_Integral time [cool-side]
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or 240.00
l. I {0.000 to 36.000 seconds

0 (0.0, 0.00, 0.000): PD action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

[ To display “Input 1_Integral time [cool-side],” you need to specify “Heat/Cool PID control” at the
time of order, AND to enter a value other than 0 in the Input 1 _Proportional band [heat-side] in the
same memory area.
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® Input 1_Derivative time [heat-side]
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value

| | |0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or 60.00
l. O 10.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PI action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

L To display “Input 1 _Derivative time [heat-side],” you need to enter a value other than 0 in the Input
1_Proportional band [heat-side] in the same memory area.

® Input 1_Derivative time [cool-side]
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range Factory set value

| | 0 to 3600 seconds, 0.0 to 3600.0 seconds, 0.00 to 360.00 seconds or 60.00
I O 10.000 to 36.000 seconds
0 (0.0, 0.00, 0.000): PT action

[Varies with the setting of the Integral/Derivative time decimal point position. ]

[ To display “Input 1 _Derivative time [cool-side],” you need to specify “Heat/Cool PID control” at
the time of order, AND to enter a value other than 0 in the Input 1 _Proportional band [heat-side] in
the same memory area.

® Input 1_Overlap/Deadband
[Parameter Setting Mode: Parameter group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| | H TC/RTD inputs: TC/RTD inputs: 0
I (- —(Input 1_Input span)to +(Input 1_Input span) V/I inputs: 0.0
When Control with PV select:
—(PV select input span) to +(PV select input span)

(Unit: °C [°F)])

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (I) inputs:

—100.0 to +100.0 % of Input 1_Input span

[When Control with PV select: ]

—100.0 to +100.0 % of PV select input span

Minus (-) setting results in Overlap. However, the overlapping range is
within the proportional range.

[L]  To display “Input 1_Overlap/Deadband,” you need to specify “Heat/Cool PID control” at the time
of order, or “Input 1_Control action” (Function block No. 51 in Engineering mode) must be set to
Heat/Cool PID control.
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® Input 1_Control action
[Engineering Mode: Function block No. 51 (Fa5 /)]

Parameter symbol Data range Factory set value
| C : Brilliant IT PID control (direct action) Control action specified at the
I oJ : Brilliant IT PID control (reverse action) time of order.

0

1

2: Brilliant IT Heat/Cool PID control [water cooling] "

3: Brilliant I Heat/Cool PID control [air cooling]*

4: Brilliant IT Heat/Cool PID control [Cooling linear type]*

For 2-loop control/Differential temperature control, only 0 or 1 is selectable.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized when the Input 1_Control action is
changed.

® Undershoot suppression factor
[Engineering Mode: Function block No. 56 (Fn56)]

Parameter symbol Data range Factory set value
N L 0.000 to 1.000 Water cooling: 0.100

L Air cooling: 0.250
Cooling linear: 1.000

[}  To display “Undershoot suppression factor,” you need to specify “Heat/Cool PID control” at the
time of order, or “Input 1 _Control action” (Function block No. 51 in Engineering mode) must be
set to Heat/Cool PID control.

® Overlap/Deadband reference point
[Engineering Mode: Function block No. 56 (Fn56)]

Parameter symbol Data range Factory set value
I_ O 0.0to 1.0 0.0
dbPA

[l  To display “Overlap/Deadband reference point,” you need to specify “Heat/Cool PID control” at
the time of order, or “Input 1 _Control action” (Function block No. 51 in Engineering mode) must
be set to Heat/Cool PID control.
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B Setting procedure

® Selecting Heat/Cool PID control
To enter the Engineering mode

ok s e s s ks ek s Em b h s e e s b e A e kM e s e ke s e h e s ke e s s e,

Setting lock mode

Monitor & SV setting mode Set data unlock/lock
PV/SV monitor C ) transfer
— SET, —
—“—' ’—' (4 seconds *) ] ™7 1/ ! I~ 1 ’— 1/ €ED+<M0DE
o o  LoLn * Press the (S€T) key until
UU < or ,:”C ,’— Parf'ameter setting mode
is displayed.

Lock state Unlock state Keep pressing without

releasing your finger from
the key to enter the
Setting lock mode.

Operation transfer mode

T e

RUN/STOP transfer
<MopE S — G + <MoDE
(2 seconds) L' /L C’ / C 2 seconds
R s _lI yrs _JI ( )
g ] ~
L SI DID
X RUN STOP
Engineering mode
Function block No. 10 Function block No. 51
[Display] [Input 1_Control] Input 1_Control action 653
— 1 Several | [ _ [ | et | _[C| several
’l_ (N times | I 11l | CD A [ | times
C " I _ I e g mnrnm-
D'le _crn |t [N -
| Set Heat/Cool PID
control
Once or
Twice
Function block No. 56 Undershoot Overlap/Deadband
[Input 1_Cooling control] @EB suppression factor reference point
C_CC Several 11— o0
FA30 | imes U € | gorm|l &
e I IR ININI ININININIn
L ooL [N i
Set Undershoot Set Overlap/Deadband
suppression factor reference point

Setting End ) ¢

o Next parameter is displayed.

o Press 553 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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8. CONTROL FUNCTION

® Setting parameters for Heat/Cool PID control

Parameter setting mode
Monitor & SV setting mode

Parameter group No. 00 Parameter group No. 51 Input 1_Proportional
PVISV monitor [Setting] [Input 1_Control] band [heat-side]
— — SET, —
011,82, (A0 | eer [PC | )
[ ,C, [H} (2 seconds) ,-“ 1l Twice F, ] C, ] @ea | ’l— 653
N S N > o L > - > .
mnr C - r nr3Ianr
L _IH Lo or < [N 3UJ_I
| Set Proportional
band
Once or Input 1_Derivative time Input 1_Integral time
Twice @ED [heat-side] [heat-side]
Several
e | dE@1 1],
'aI{aTnlnlh ounon Al
[ N (e AN
Set Derivative time Set Integral time
v
Parameter group No. 56 Input 1_Proportional Input 1_Integral time Input 1_Derivative time Input 1
[Input 1_Cooling control] band [cool-side] [cool-side] [cool-side] Overlap/Deadband
C — SET, | ) SET, | I _ |G | | _ | G | L SET,
PREE €)1 P!l 108! dol€)! dhle
- ] nn2Iarr ,:l Ininln o 1
L ooe e I [ A o e
Set Proportional Set Integral time Set Derivative time Set Overlap/
band Deadband

( Setting End )«

o Next parameter is displayed.
e Press SED and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)

[L]  The Parameters in Heat/Cool PID control can be calculated also in Autotuning (AT).
(Overlap/Deadband is excluded)

For Autotuning (AT), see 8.3 Setting PID Values Automatically (Autotuning) (P. 8-11).
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8. CONTROL FUNCTION

8.8 Controlling with Manual Control

To conduct the Manual control, you need to select the Manual mode using the Auto/Manual transfer.
The Auto/Manual transfer can be made by a key operation, Digital input (DI) or communication (optional).

I For the detail of the Auto/Manual transfer through communication, refer to GZ400/GZ900
Instruction Manual [Host communication] (IMR02D07-E).

2% For the detail of the Manipulated output value (balanceless bumpless) associated with the
Auto/Manual transfer, see 6.8 Suppressing Sudden Change in Output (Balanceless Bumpless)

(P. 6-33).

m Setting procedure
® Selection by front key operation

Transfer Auto mode to Manual mode

MODE
Monitor & SV setting mode Operation transfer mode< or Input 1_Auto/Manual
PV/SV monitor <MODE RUN/STOP transfer 653 transfer In case of
0100, p ) /| Several I 0 /M| I | [ /M| oneinput
C . | (Boeconds) Ny )| tmes | f, T/ 0] YL a0
rr g 11 i nlIn -0
L U AU o alxlE
Switch to Manual
mode

<MODE or 653 In case of two inputs v

Input 2_Auto/Manual
transfer

O DOs/m O 0O /M| G
c. A/MD, I H/ M| ED+ Lo

- -

o ﬁlqﬂ
Switch to Manual Monitor & SV setting mode
mode PV/MV monitor

0 M <) + {MoDE
CO.U |

mnr
SLI.LI

N\

Manual manipulated output value

[1]  Transfer Manual mode to Auto mode

Input 1_Auto/Manual
transfer

Input 2_Auto/Manual
transfer

I O/M | ) /M 0 0O /M 3 0Os/MmM
l. lLl/ll‘ , l. lcl/ll C. H/Il =E. ILHH
l_llql_l HUIFD I_qu_l HUI'—G
[L]  During the manual mode, the Manual (MAN) mode lamp is lit.
See P. 8-47 for the Display position of the lamp.
IMRO3D05-E2
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® Changing the mode with the direct key

Assigning the “Auto/Manual transfer” function to the FUNC key facilitates the Auto/Manual switching.
Each time FUNC key is pressed, Auto mode and Manual mode are toggled.

I~ For the “FUNC key assignment,” see 10.8 Accessing Some Functions Directly (FUNC key)
(P. 10-35).

Transfer Auto mode to Manual mode (Input 1 Auto/Manual transfer)

Monitor & SV setting mode

Monitor & SV setting mode Input 1_Auto/Manual
PV/SV monitor transfer PV/MV monitor
Display changes
'L,' I-,' FUNC ,’ E,'/ "V' automatically 'D L
— — ; . —> — — Vo
mr l'“ ]
(. I-IH (N L

Auto mode \ Manual mode
(Display for 1 second) Manual manipulated output value

Set value (SV)

Transfer Manual mode to Autol mode (Input 1 Auto/Manual transfer)

Monitor & SV setting mode Input 1_Auto/Manual Monitor & SV setting mode
PV/MV monitor transfer PV/SV monitor
™ Display changes
I | ’l_l / M (ks I NN
FUNC tomaticall
C'E o R automatically .
C) [N} mr

HUI (] (AN
Manual mode Auto mode N\
(Display for 1 second) Set value (SV)

Manual manipulated
output value

ﬂ;@\ Selection of key action is possible from “Press once” and “Press and hold” to enable the switching.
For details, see 10.8 Accessing Some Functions Directly (FUNC key) (P. 10-35).
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8. CONTROL FUNCTION

® Switching the mode with Digital Input (DI)

To switch the Auto/Manual using the Digital Input (DI), use “DI function selection” (Function block No. 23
in the Engineering mode).

L= For the Digital input (DI) assignment, see 5.2 Switching Functions Using Digital Inputs (DI)

(P. 5-16).

Transfer timing of Auto/Manual

: Within 50 ms
Contact closed = N
Contact open =2 £
Auto/Manual | Manual Auto Manual Auto Manual |
) NOTE

After the contact is transferred, it takes “Within 50 ms” until the action of this instrument is
actually selected.

[L]  The above switching action can be inverted (The functions at contact close and contact open can be
swapped). This setting can be done at “DI logic invert.” For details, see 5.2 Switching Functions
Using Digital Inputs (DI) (P. 5-16).

® Auto/Manual transfer state

The table below shows the actual Auto/Manual modes and displays under different combinations of settings by
Key operation, Communication, and Digital input (DI).

Setting via front keys
or through

Setting via Digital

Instrument status

Manual mode

communication Input (D1)
Auto mode Auto mode
Auto mode
Manual mode
Auto mode Manual mode

Manual mode

8-46

Priority to Manual mode
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8. CONTROL FUNCTION

® Setting Manipulated output value in Manual mode

In the Manual mode, the Manipulated output value (MV) can be manually set.
Make sure the Manual mode lamp is on (the instrument is in the manual mode) before starting the operation.

[Position of the Manual mode lamp]
GZ400

62400 BKG

Manual (MAN1)
L AP A wan uiz] AT1] ATz | FEM] mode lamp

Manual (MAN2)

GZ900

mode lamp
Manual (MAN2)
Manual (MAN1) mode lamp
mode lamp
[Adjusting the output]
Monitor & SV setting mode
PV/MV monitor
001 200M
cCo. R c8.0
':,‘EH_-,' ,'BBB . key: Increase the Manipulated output value (MV).
. key: Decrease the Manipulated output value (MV).
Manual manipulated e Press and hold the key or key makes numeric
output value 00 value change faster.
> [ NN
,:N‘H'I
Ll

@} For Heat/Cool PID control:

When the Manual manipulated output is positive (+), the Heating side manual manipulated output
value is output. When the Manual manipulated output is negative (-), the Cooling side manual

manipulated output value is output.

When the Overlap is set on the instrument, the internally calculated value is output in the overlap

range.
Monitor & SV setting mode Monitor & SV setting mode
PV/MV monitor PV/MV monitor
J00M J00M
‘: -::_h_‘,' Manual manipulated output value (+): ‘: -',' L
SLI.U The Heating side manual - |

manipulated output value is output.

When the Manipulated output value is selected,
priority is given to the display of the Heating side
manual manipulated output value.

When the Manual manipulated output value enters
the negative range, the output is transferred to the
Cooling side manual manipulated output value.

IMRO3DO05-E2

[Example: GZ400]

Manual manipulated output value (-):

m
E.U 1—  The Cooling side manual

manipulated output value is output.

1€¢—— Manual manipulated output value (-)

The Cooling side manual

manipulated output value
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8. CONTROL FUNCTION

[L]  For ON/OFF action:

Either Output limiter high or Output limiter low will be output.

[Condition for output]

* The Output limiter low will be output when the Manual manipulated output value < the Output limiter low (or 0.0 %.)

* The Output limiter high will be output when the Manual manipulated output value > the Output limiter low (or 0.0 %.)

B Parameter setting

® Input 1_Auto/Manual transfer
[Operation Transfer Mode]

Parameter symbol

Data range

Factory set value

=Y
L H/M

RUMa: Auto mode

rAA:

Manual mode

RUro

[1] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:

Auto/Manual transfer” in the Setting lock mode.

® Input 2_Auto/Manual transfer
[Operation Transfer Mode]

Parameter symbol

Data range

Factory set value

c. A/M

-

w o: Auto mode

rAr:

Manual mode

RUMo

L To display “Auto/Manual transfer,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

[} This parameter is not displayed when this parameter is fixed to “Fix parameter setting:

Auto/Manual transfer” in the Setting lock mode.

8-48
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8. CONTROL FUNCTION

8.9 Using Remote Setting Input

The Remote setting input uses the external signal (Input 2) as the Input 1_set value (SV).

To use the Remote setting input, the mode must be switched to the Remote mode with the Remote/Local
transfer. The Remote/Local transfer can be made by a key operation, Digital input (DI) or Communication
(optional).

[I]  To use the Remote setting input function, you need to specify the “Remote setting input” at the
time of order, or configure the “Measured input 2” (that must be also specified at the time order) to
the Remote setting input at “Select function for input 2” in Function block No. 58 in the
Engineering mode.

[[I]  The signal type of the Remote setting input can be set at “Input 2_Input type” in Function block
No. 22 in the Engineering mode.

I For the detail of the Remote/Local transfer through communication, refer to GZ400/GZ900
Instruction Manual [Host communication] (IMR02D07-EL]).

m Description of function
[Description of Remote setting input]

[ Remote setting input (RS)
Input 1 (PV1) l (PV2)

A4 A
Input 1_PV digital filter Input 2_PV digital filter
(RS digital filter)

A 4

. A
| Input 1_PV ratio | Input 1_Set y .
value (SV) Input 2_P\( ratio
A 4 (RS ratio)

| Input 1_PV bias |

\ 4
Input 2_PV bias
(RS bias)

——

Input 1_Setting limiter |

Local O Remote
v (L% (REM)

Input 1_Setting change ‘

rate limiter
PV y v SV
PID calculation A4

Input 1_Output limiter

A\ 4
Input 1_Output change
rate limiter

v
| Output assignment |

¢
- T —
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8. CONTROL FUNCTION

® Mode transfer
® Selection by front key operation

Transfer Local mode to Remote mode

Monitor & SV setting mode

<MoDE

Operation transfer mode

or

PV/SV monitor RUN/STOP transfer @ED Remote/Local transfer
=07 <MODE ™) /| Several = /) ™ /)
,—_, N @ seconds)k H/ _l times H/ L -“ R YL
mnr g 1 i’ V- > -
(A i oL —Ccr
Switch to Remote

mode

Monitor & SV setting mode

PV/SV monitor
0 M set) + {MODE
Co. |, €D+<
304
X

Remote setting input value
Transfer Remote mode to Local mode

i

Remote/Local transfer
P /1
V7o

En

M

1 4

)
L
Lol

During the Remote mode, the Remote (REM) mode lamp lights on.

[Position of the Remote mode lamp]

Gz400 GZ900

GZ400 BKC 62900

Pv12 [TIIE 0 AE

PV1 2

= f\/]

Remote (REM)

ATI T,
mode lamp

m

Remote (REM) mode lamp

The FUNC key may be configured to switch between Remote and Local.
For details, see 10.8 Accessing Some Functions Directly (FUNC key) (P. 10-35).
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® Switching the mode with Digital Input (DI)

To switch the Remote/Local using the Digital Input (DI), use “DI function selection” (Function block No. 23

in the Engineering mode).

=& For the Digital input (DI) assignment, see 5.2 Switching Functions Using Digital Inputs (DI)

(P. 5-16).

Transfer timing of Remote/Local

: Within 50 ms
Contact closed = N
Contact open =2 Z 2
Remote/Local | Local Remote Local Remote Local |
) NOTE

After the contact is transferred, it takes “Within 50 ms” until the action of this instrument is
actually selected.

(AN

The above switching action can be inverted (The functions at contact close and contact open can be

swapped). This setting can be done at “DI logic invert.” For details, see 5.2 Switching Functions
Using Digital Inputs (DI) (P. 5-16).

® Remote/Local transfer state

The table below shows the actual Remote/Local modes and displays under different combinations of settings by
Key operation, Communication, and Digital input (DI).

Setting via front keys
or through
communication

Setting via Digital
Input (DI)

Instrument status

Remote mode

Remote mode

Remote mode

Local mode

Local mode

Remote mode

Local mode

Local mode

Priority to Local mode

IMRO3DO05-E2
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B Parameter setting

® Remote/Local transfer
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

o o7 When “Remote setting input” is selected at Select function for input 2 Lol

AN = Lol Local mode

rEm: Remote mode

[1) To display “Remote/Local transfer”, you need to specify the “Remote setting input™ at the time of
order, or configure the “Measured input 2” (that must be also specified at the time order) to the
Remote setting input at “Select function for input 2 in Function block No. 58 in the Engineering
mode.

[L] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Remote/Local transfer” in the Setting lock mode.

® Input 2_Input type
[Engineering Mode: Function block No. 22 (Fn22)]

Parameter symbol Data range Factory set value
1 ) MDD [0: TCinputK 15: Current input 0 to 20 mA DC Same as Input 1_Input type
L. 1 1: TC input]J 16: Current input 4 to 20 mA DC
2: TCinputR 17: Voltage input 0 to 10 V DC When Remote setting input is
3: TC input S 18: Voltage input 0 to 5 V DC spec1ﬁed at the time of order,
4: TC input B 19: Voltage input 1 to 5V DC but the input type 1s not
5: TCinput E 20: Voltage input 0 to 1 V DC specified: 17
6: TC input N 21: Voltage input —10 to +10 V DC
7: TCinput T 22: Voltage input -5 to +5 V DC
8: TC input W5Re/W26Re 23: Voltage input 0 to 100 mV DC
9: TC input PL I 24: Voltage input 0 to 10 mV DC

10: TC input U

11: TC input L

12: TC input PR40-20
13: RTD input Pt100
14: RTD input JPt100

® When Measured input 2 is selected: 0 to 24 *
® When Remote setting input is selected: 15 to 24

* When the “Measured input 2” is specified at the time of order, the Remote setting input type is selectable from TC and RTD by
selecting the Remote setting input at “Select function for input 2.” When the Remote setting input is set to TC or RTD, set “1:
Downscale” at the “Input 2_Burnout direction” in Function block No. 22 in the Engineering mode for safety reason.

L 7o display Input 2_Input type, “Measured input 2” or “Remote setting input” must be specified at

the time of order.

[L] Input 2 Input type is not displayed if “No function” is selected at Select function for input 2 in
Function block No. 58 in the Engineering mode.

I See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the input type is
changed.
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® Select function for input 2
[Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value
311/ |0: No function Based on Model code
L 1: Remote setting input
2: 2-loop control/Differential temperature control *
3: Control with PV select
6: Input circuit error alarm

* This parameter cannot be specified if the instrument is a Heat/Cool PID
type.

e When Measured input 2 is selected at the time of order: 0 to 3, 6

e When the Remote setting input is selected: 0 to 1

[}  To display “Select function for input 2,” “Remote setting input” or “Measured input 2” must be
specified at the time of order.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the Select function
for input 2 is changed.
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B Setting procedure

To enter the Engineering mode

m =t mm s mm s s Em s mm s Em s mm s mm s Em s Em s Em s Em s mm s s Em s mm & s Em f mm s s mm s mm s Em s mm k= s Em s mm s mm s Em s mm o

- Monitor & SV setting mode

Setting lock mode

PV/SV monitor Set data unlock/lock transfer
SET, —
01 4CD * ! I~/
L.L.’.’_ (4 seconds )k '._’.:“_'\
mr
LI (< (i
Lock state

v

G + {MODE

Operation transfer mode

Engineering mode

Function block No. 10

[Display]

RUN/STOP transfer
<MoDE =, — | G+ <mopE
/ /
(2 seconds) 4 "T' / _'_—_ R ,L\' / b (2 seconds)
~Un 57 oP
RUN STOP
Function block No. 58 Select function
[2-input function] for input 2
— nm Several L L [ Iy
Fr il | e |FASd | €D crv| &
dJ5P " 2Py nrnm |
[
Set “Select function

8-54

Setting End )«

for input 2”

d

o Next parameter is displayed.

® Press 653 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

L

* Press the 553 key until
Parameter setting mode

is displayed.

Keep pressing without
releasing your finger from

the key to enter the
Setting lock mode.
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8.10 Executing 2-Loop Control

When two inputs are supplied, independent dual loop control can be performed on Input 1 and Input 2.

m Description of function

The 2-loop control enables two single loop control on a single instrument.

Input 1 and Input 2 are independent from each other and setting must be done separately on each channel.

[Description of 2-loop control]

Input 1 (PV1)
A4 Input 1_Set
Input 1_PV digital filter value (SV)

A4

A4

Input 2 (PV2)

Input 2_PV digital filter

A4

Input 2_Set
value (SV)

\4

Input 1_PV ratio

| | Input 1_Setting limiter |

Input 2_PV ratio

| | Input 2_Setting limiter

A4

\ 4

A4

A

y

Input 1_PV bias

| Input 1_Setting change

.

PV

\4

rate limiter

]

SV

\4

PID calculation

Input 1_Output limiter

A4

Input 1_Output change
rate limiter

| input2 Pvbias | [ Input2_Setting change
rate limiter
PV SV
\4 v
PID calculation

Input 2_Output limiter

A

4

Input 2_Output change
rate limiter

Output assignment

’

Output 1 (OUT1)

Output 2 (OUT2)

’

Output 3 (OUT3)

5 The 2-loop control and the Differential temperature control are switchable. For the detail of the
Differential temperature control, see 8.11 Executing Differential Temperature Control (P. 8-58).

IMRO3DO05-E2
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B Mode transfer
® Selection by front key operation

Transfer Differential temperature control to 2-loop control

MODE
Monitor & SV setting mode Operation transfer mode or
PV/SV monitor RUN/STOP transfer Remote/Local transfer
<moDE )
ann 0 /C Several IV I
. | @seconds) ~rs times AR ; AN
rr g 11 T . ] )
oo rUn d FF cLoar
Measured value (PV) of Switch to 2-loop
differential temperature control
input
Set value (SV) of
differential temperature Monitor & SV setting mode
input PV/SV monitor
0 1M @D +{MoDE
CO.L |
nr
(AN

® Switching the mode with Digital Input (DI)

To switch the Remote/Local (2-loop control/ Differential temperature control) using the Digital Input (DI),
use “DI function selection” (Function block No. 23 in the Engineering mode).

-5 For the Digital input (DI) assignment, see 5.2 Switching Functions Using Digital Inputs (DI)
(P. 5-16).

Transfer timing of Remote/Local(2-loop control/ Differential temperature control)

: Within 50 ms
Contact closed = N
4 y
Contact open =2
2-loop control/Differential Differential temperature Differential temperature
2-loop control 2-loop control 2-loop control
temperature control control control

£ NOTE
After the contact is transferred, it takes “Within 50 ms” until the action of this instrument is

actually selected.

L]  The above switching action can be inverted (The functions at contact close and contact open can be
swapped). This setting can be done at “DI logic invert.” For details, see 5.2 Switching Functions
Using Digital Inputs (DI) (P. 5-16).

® Remote/Local transfer (2-loop control/ Differential temperature control) state

The table below shows the actual 2-loop control/ Differential temperature control status and displays under
different combinations of settings by Key operation, Communication, and Digital input (DI).

Setting via front keys or

through communication Setting via Digital Input (DI) Instrument status

Differential temperature |Differential temperature control|Differential temperature control

control 2-loop control
Differential temperature control 2-loop control Priority to 2-loop control

2-loop control

2-loop control
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B Parameter setting

® Remote/Local transfer (2-loop control/ Differential temperature control)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

0 71 When “2-loop control/Differential temperature control” is selected at cLoaf
I 7 L |Select function for input 2

2L ooP: 2-loop control

d! FF. Differential temperature control

[1] To display “Remote/Local transfer” (2-loop control/Differential temperature control), specify
“Measured input 2” at the time of order, AND “Select function for input 2” (Function block No. 58
in Engineering mode) must be set to 2-loop control/Differential temperature control.

[ This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Remote/Local transfer” in the Setting lock mode.

® Select function for input 2
[Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value

311/ |0: No function Based on Model code
L 1: Remote setting input
2: 2-loop control/Differential temperature control *
3
6

: Control with PV select
: Input circuit error alarm

* This parameter cannot be specified if the instrument is a Heat/Cool PID
type.

e When Measured input 2 is selected at the time of order: 0 to 3, 6

e When the Remote setting input is selected: 0 to 1

[L]  To display “Select function for input 2,” “Remote setting input” or “Measured input 2” must be
specified at the time of order.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the Select function
for input 2 is changed.

& For the detail of Select function for input 2, see P. 8-54.
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8.11 Executing Differential Temperature Control

Input 1 is controlled by setting a temperature difference between Input 1 and Input 2.

m Description of function

Differential temperature control is conducted, while Input 1 is used as Control temperature and Input 2 is
used as Reference temperature.

Temperature difference is set on Input 1 against Input 2, and the Input 1 is controlled so that the set
temperature difference could be obtained. As the input 2 can also be controlled, the differential temperature
control is possible while keeping the reference temperature constant.

[L]  In case of Differential temperature control, the Input 1_Set value (SV) is not used for control.
The Input 1 Monitor Set value (SV)* of is used in actual control.
* Input 1_Monitor Set value (SV) = Controlled temperature
= Input 2_Measured value (PV) [Reference temperature] + Set value of Differential temperature input

[Example] Control is done with the Reference temperature (PV of Input 2) at 100 °C, and the Input 1 is
controlled by the Differential temperature.

GZ400

Input 1

® 0
@O

* Example of Controlled temperature
when the set value of Differential e -
temperature input is set as follows.

Set value of
Differential Controlled
- temperature
temperature input ' g
—50°C 50 °C Controlled temperature * Controlled at a
0°C 100°C = Reference temperature + reference temperature
100 °C 200 °C Set value of Differential (100 °C)

temperature input

[L]  The sensor type used on Input 1 and Input 2 can be different respectively.

[Setting items]

e Remote/Local transfer (2-loop control/ Differential temperature control) [Operation trandfer mode]
Transfer to Differential temperature control

e [nput 2_Set value (SV) [Parameter setting mode: Parameter group No. 00]:
Setting Reference temperature

e Set value of Differential temperature input [Parameter setting mode: Parameter group No. 00]:
Setting Differential temperature

e Select function for input 2 [Engineering mode: Function block No. 58]:
Select 2-loop control/Differential temperature control

e Other items required for controlling Input 1 and Input 2 (e.g. setting PID values)

I~ The 2-loop control and the Differential temperature control are switchable. For the detail of the
2-loop control, see 8.10 Executing 2-Loop Control (P. 8-55).
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[L] Differential temperature control can be conducted even if the instrument has only one input.
Wiring as follows may be an example of Differential temperature control. In this case, Reference
temperature cannot be controlled. Prepare a sample (another controller) if the Reference temperature
also needs to be controlled.
In case of the Differential temperature control with this wiring, such a setting as Remote/Local transfer
(2-loop control/Differential temperature control) is not required. Control is conducted by a single loop.

[Wiring examle]

) ) GZ900
Compensation wire
Controlled temperature <Thermocouple A
4
B >D Input
12) —
Reference temperature <Thermocoup|e B
Compensation wire + \

Place the connecting point (cold junction) near to
the terminals of GZ900.

Prerequisites for control

¢ Both thermocouples must be of the same type.

o Setting of Temperature compensation calculation should be “0: No Temperature compensation calculation”
In the above example, the setting of “Input 1 Temperature compensation calculation” (Function block
No. 21 in the Engineering mode) should be “0: No Temperature compensation calculation”

B Mode transfer
® Selection by front key operation

Transfer 2-loop control to Differential temperature control

MODE
Monitor & SV setting mode Operation transfer mode < or
PV/SV monitor RUN/STOP transfer 653 Remote/Local transfer
011N <MODE Fl /I_ | Several = /) ) /)
COoL v secondS)k A | times Y/ L R Yo
mr " N " | " )
Ul Un cLooP d FF

Switch to Differential
temperature control

Monitor & SV setting mode

PV/SV monitor
Measured value (PV) of differential temperature input L » '_I m @ET +<MODE
d
N
Set value (SV) of differential temperature input——bﬂ B

[l  During the Differential temperature control, the Remote (REM) mode lamp lights on.

[Position of the Remote mode lamp]
GZ400 GZ900

62400 Bic
Py 2 [0 N8 I I D

GZ900

PV1 2
Remote (REM) '\/’

ATI
Remote (REM) mode lamp mode lamp ATZ ,
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8. CONTROL FUNCTION

[}  The FUNC key may be configured to switch between 2-loop control and Differential temperature
control. For details, see 10.8 Accessing Some Functions Directly (FUNC key) (P. 10-35).

I~ Mode transfer by other than the front key should be referred 8.10 Executing 2-Loop Control
(P. 8-55).

B Parameter setting

® Remote/Local transfer (2-loop control/ Differential temperature control)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value
FI / ‘l When “2-loop control/Differential temperature control” is selected at cLoaf
Y /oL

Select function for input 2
2L ooP: 2-loop control
d! FF. Differential temperature control

To display “Remote/Local transfer” (2-loop control/Differential temperature control), specify
“Measured input 2” at the time of order, AND “Select function for input 2” (Function block No. 58
in Engineering mode) must be set to 2-loop control/Differential temperature control.

This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Remote/Local transfer” in the Setting lock mode.

® Input 2_Set value (SV)
[Parameter Setting Mode: Parameter group No. 00 (P~00)]

Parameter symbol

Data range

Factory set value

c.

,I, / | Input 2_Setting limiter low to Input 2_Setting limiter high 0

[Varies with the setting of the Decimal point position.]

[1] To display “Input 2_Set value (SV),” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

® Set value (SV) of differential temperature input
[Parameter Setting Mode: Parameter group No. 00 (P~00)]

Parameter symbol Factory set value

‘_I q 1/ —(Input 1_Input span) to +(Input 1_Input span) 0
L [Varies with the setting of the Decimal point position.]

Data range

[1] To display “Set value (SV) of differential temperature input,” specify “Measured input 2” at the
time of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode)
must be set to 2-loop control/Differential temperature control, and Remote/Local transfer must be
select Differential temperature control.
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® Select function for input 2
[Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value
311/ |0: No function Based on Model code
L 1: Remote setting input
2: 2-loop control/Differential temperature control *
3: Control with PV select
6: Input circuit error alarm

* This parameter cannot be specified if the instrument is a Heat/Cool PID
type.

e When Measured input 2 is selected at the time of order: 0 to 3, 6

e When the Remote setting input is selected: 0 to 1

[}  To display “Select function for input 2,” “Remote setting input” or “Measured input 2” must be
specified at the time of order.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the Select function
for input 2 is changed.
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m Setting procedure

To enter the Engineering mode

ek s b o s e s e s Em s e h e s e ke A kM s e kM e s M kM s e ke s Em ke e s b e e s e,

Setting lock mode
Set data unlock/lock

transfer
@

Monitor & SV setting mode
PV/SV monitor

c0.0|esen | Lol i Lol 17 |€D+<wone
— . — el e » -——l= * Press the 553 key until
"_,'B 4 o ,—”'-,'— Parameter setting mode
il — — is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer
<moDE T — =, — | G +<mopE
/ /
(2 seconds) I-\' / '-, [L\' / L’ (2 seconds)
= T crf
rUn 57 oP
RUN STOP

T T e

Engineering mode

Function block No. 10 Function block No. 58 Select function

[Display] [2-input function] for input 2
— 1 Several | I_ _ I 0/
l,- ] H,_I imes ’L ,—,55 G ,:'P,', 6@‘ Noxt | ©=D+<MoDE
™ 4 4 - ”| screen
d5P cPH oooos
Set “Select function
for input 2”

l <MopE

Monitor & SV setting mode Operation transfer mode or

PV/SV monitor RUN/STOP transfer @@ Remote/Local transfer
- MODE — —
00 M < ) /IC | Several 171 A 171
[ I_E,. I_J | (2 seconds) nNrs times N “ . lL\ s €53+<MODE
o~ r. ,_ v L4
S oP SMoP cLooP d! FF
Switch to Differential
temperature control
l Parameter setting mode
Monitor & SV setting mode Parameter group No. 00 Set value of Differential
PV/SV monitor [Setting] Input 2_Set value (SV) temperature input
J— 653 SET, — — -
/ /
I-'H "—" (2 seconds) F'l-“,-”-,' Twice ‘—l L“’/ @3 ,—,“_“'/ €E3
cr_ol T Ty T hnnn ’ sl
5’ C“D _lb [ A [ A
Set Reference Set Differential
temperature temperature

8-62

Setting End )«

J

o Next parameter is displayed.

® Press 653 and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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8.12 Executing Control with PV Select

The Control with PV select is a function to control by switching between two inputs for high and low
temperature ranges when two different sensors are used in the single controlled object.

m Description of function

In the Control with PV select, two inputs are used by switching between them: Input 1 (for low temperature
range as PV1) and Input 2 (for high temperature range as PV2). Parameters on the Input 1 are used for
control computation. Output is also provided on the Input 1 side as Manipulated output 1 (MV1).

[Pictorial explanation of Input switchover]

Temperature

/I\ PV

High temperature PV2

Input switchover point - ---- \J/ _____________________________________

Input is automatically switched
here from PV1 to PV2.

Low temperature PV1

V

There are two ways to switch between Input 1 (PV1) and Input 2 (PV2): Switch using the set value and
switch by using signal (key operation, digital input, and communication).

Time

[Description of Control with PV select]

nput nput
- Input 1 (PVA1 Input 2 (PV2
v v
| Input 1_PV digital filter | | Input 2_PV digital filter |
Input 1_Set
value (SV) h 4 v
| Input 1_PV ratio | | Input 2_PV ratio |
\4 v \4
| Input 1_Setting limiter | |  nput1 Pvbias | | input2 Pvbias |

I | I

Input 1_Setting change -
rate limiter Control with PV select

SV v l PV

PID calculation

A
Input 1_Output limiter |

A 4

4 [ Manipulated output 1 (MV1) ]
Input 1_Output change
rate limiter

\ 4
| Output assignment |

v
N M owpwt | /
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® Switching by Set value

The set value (PV select transfer level) is set and used as a trigger for switching between Input 1 (PV1) and
Input 2 (PV2). When this set value is exceeded, the present input is transferred to the other.
When the PV select transfer time is set, the transfer action takes place in the set period correcting the input.

[Direction of input switchover]
At temperature rise: PV1 to PV2
At temperature fall: PV2 to PV1

————= :Input 1 (PV1)
——————— : Input 2 (PV2)
: PV select Measured value (PV)

e When PV1 < PV2
When the PV select transfer time is set
<At temperature rise>

<At temperature fall>

Temperature Temperature
7 .
PV of PV select ~/~ \
4 7 N
7f v PV N PV of PV select
7] PV
s S
PV select PV2/ < 7 PV select \.\
transfer = 3 transfer ~
level - - | level i\ - \PV2
-~ ) Transfer takes Transfer takes N >~ -
| place as PV1 place as PV2 ~
| reached the PV reached the PV i
| select transfer select transfer |
3 level. level. 3
‘ Time ‘ Time
—— ——
PV select PV select
transfer time transfer time
When the PV select transfer time is not set (Set value: 0.0)
<At temperature rise> <At temperature fall>
Temperature Temperature
As the PV select
transfer time is N As the PV select
not set, the N transfer time is
switchover is N not set, the.
stepwise. . switchover is
PV1\~ stepwise.
PV select PV select \.\
transfer — transfer <
level - level N ~<_Pv2
- PV of PV select J ~o
PV of PV select ~
Time Time
A A
Switchover timing Switchover timing
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e When PV1 > PV2

When the PV select transfer time is set

<At temperature rise>

Temperature PV1 has reached the

PV select transfer
level, but PV2 has
not yet reached.

Switchover is not PV of PV select
done.
PV select /
transfer
level / //
s
g . Transfer takes
- | place as PV1
_~ PV2 ! reached the PV
P i select transfer
¢ i \evel.
i Time
——
PV select

transfer time

<At temperature fall>

Temperature

PV of PV select

Transfer takes
place as PV2

When the PV select transfer time is not set (Set value: 0.0)

<At temperature rise>

Temperature
PV of PV select
PV select
transfer
level / //
7
7
re
7~
-~ PV2
~
L ~

As the PV select
transfer time is
not set, the
switchover is
stepwise.

Time

Switchover timing

IMRO3DO05-E2

reached the PV
select transfer
level.
PV select
transfer 4
level .
A |
PV1 has reached /\
the PV select > \1\
transfer level, but F~o
PV2 has not yet ! >
reached. i PVZ~J
Switchover is not i .
done. : Time
——
PV select
transfer time
<At temperature fall>
Temperature
As the PV select
transfer time is
not set, the
switchover is
stepwise.
PV select
transfer
level
PV of PV select AN
~ ~
~
PV2 ~_
Time
Switchover timing
8-65



8. CONTROL FUNCTION

® Switchover by signal (key operation, digital input, and communication)

The switchover between Input 1 (PV1) and Input 2 (PV2) is done by using key operation, digital input or

communication.
When the PV select transfer time is set, the transfer action takes place in the set period correcting the input.

[L]  In the case of switchover by the signal (key operation, digital input, or communication), there are
no restrictions on the switchover direction of the inputs whether the temperature is on the rise or on

the decline.

L& For the detail of the input switchover through communication, refer to GZ400/GZ900 Instruction
Manual [Host communication] IMR02D07-EL]).

Legend
e Switching the input with Digital Input (DI) — “Input 1 (PV1)
When the PV select transfer timeisset | E\F/Jl:e?e(ci’\@asure d value (PV)

Temperature PV of PV select

t. PV select transfer time

Time

Input 1 Input 2 Input 1 Input 2 Input 1
(PV1) (PV2) (PV1) (PV2) (PV1)

Contact closed = N

Contact open =2

When the PV select transfer time is not set (Set value: 0.0)

Temperature PV of PV select

Time

Input 1 Input 2 Input 1 Input 2 Input 1
(PV1) (PV2) (PV1) (PV2) (PV1)

Contact closed = N

Contact open =2
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e Selection by front key operation
Transfer Input 1 to Input 2

<MoDE
Monitor & SV setting mode Operation transfer mode or
PV/SV monitor RUN/STOP transfer @ea Remote/Local transfer

0 M <Moe ) /[ | Several 1 /) ) /1

C . [ @oeconds) RS e R/L R R/L
] " 11 " ) | " )
(A i I I I I_ND E

/ Switch to Input 2

PV select Measured value (PV)
[controlling with Input 1]

Monitor & SV setting mode

PV/SV monitor
PV select Measured value (PV) > I~ —7 @ED + <MODE
[controlling with Input 2] ” [N <
mnr
L

[L]  Transfer Input 2 to Input 1

Remote/Local transfer

,I/l ‘ 'TI//'I_
! PP AP

[L]  During the switchover by the set value (PV select transfer level), Remote/Local transfer (PV
switchover) is not possible, but the transfer status can be checked on the Remote/Local transfer (PV
switchover) screen to see if the control is done by Input 1 or Input 2.

Remote/Local transfer Remote/Local transfer
o 0 /) . ,EI /1
Controlling with Input 1 s _ Controlling with Input 2 Y7o

ll_llDl I‘I-HDI_:'

[L]  The Remote (REM) mode lamp lights on when the “Input 2 is used” as the Measured value (PV) of
the PV select and “when Input 1 is switched to Input 2.” When “Input 1 is used” and “when Input 2
is switched to Input 1,” the Remote (REM) mode lamp goes off.

[Position of the Remote mode lamp]
GZ400 GZ900

62400 BKe

[ PR AN MAN2T ATI ] AT2 | REM |

Remote (REM)
Remote (REM) mode lamp mode lamp

[L]  The FUNC key may be configured to switch between Input 1 and Input 2.
For details, see 10.8 Accessing Some Functions Directly (FUNC key) (P. 10-35).
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[L)  Input range and input span of the PV select
The “PV select input span ,” the “PV select input range high” and the “PV select iput range low”
mean “Input span,” “Input range high” and “Input range low” at the time of Control with PV select
respectively.

The setting range is as follows.

¢ PV select input range high: Input range high of Input 1 and Input 2, whichever is larger
¢ PV select input range low: Input range low of Input 1 and Input 2, whichever is smaller
¢ PV select input span: PV select input range low up to PV select input range high

[Example] When there is a relation as follows between the Input range of Input 1 and Input 2.
PV select

. PVselect input range high
input range low
[ PV select input span N
|‘
1
|
Input 1_ Input 1_
Input range low Input range high

Input 1_Input range

Input 2_
Input range low

Input 2_
Input range high
Input 2_Input range

|l<

| -

0°C

Setting range of

PV select transfer level
(Same as Input 1_Input range)

A

i )
i i

—

Effective range of
PV select transfer level

In the above example, the effective range of the PV select transfer level is 0 to 100 °C.
This means that the action when the PV select transfer level is set somewhere
between —200 °C and 0 °C is equal to the action of the 0 °C setting.

[L]  When the input is transferred after the start of the Startup tuning (ST), the ST will be aborted. In
the case of Autotuning (AT), if the input is transferred after the output has been transferred, the AT
will be aborted.

[L]  When either one of Input 1 (PV1) or Input 2 (PV2) is disconnected, the PV select transfer time will
be invalid.

&  See below for events and retransmission outputs in the case of Control with PV select.
¢ 6.3 Using Retransmission Output (P. 6-14)
¢ 7.1.1 Changing input for event (P. 7-3)
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B Parameter setting

® Remote/Local transfer (Control with PV select)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value
F\I // ‘l When “Control with PV select” is selected at Select function for input 2 AP
= !'AP I: Input 1
! AP2: Input 2

[1] To display “Remote/Local transfer” (Control with PV select), specify “Measured input 2” at the
time of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode)
must be set to Control with PV select.

[L]  When “Switching by level” is selected at “Selection of PV select trigger,” the parameter becomes
display only.

[1] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Remote/Local transfer” in the Setting lock mode.

® PV select transfer level
[Setup Setting Mode: Setting group No. 58 (5n568)]

Parameter symbol Data range Factory set value
| ‘D 171 1/ [Inputl_ Input range low to Input 1_Input range high Input 1_Input range high
L v.Lv [Varies with the setting of the Decimal point position.]

[1]  To display “PV select transfer level,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to Control with PV
select.

® PV select transfer time
[Setup Setting Mode: Setting group No. 58 (5058)]

Parameter symbol Data range Factory set value

EFI,I//‘I‘ ,lv'l 0.0 to 100.0 seconds 0.0

[1]  To display “PV select transfer time,” specify “Measured input 2" at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to Control with PV
select.
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® Select function for input 2
[Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol

Data range

Factory set value

oV

No function

Remote setting input

2-loop control/Differential temperature control *
Control with PV select

Input circuit error alarm

AN

* This parameter cannot be specified if the instrument is a Heat/Cool PID
type.

e When Measured input 2 is selected at the time of order: 0 to 3, 6

e When the Remote setting input is selected: 0 to 1

Based on Model code

[L]  To display “Select function for input 2,” “Remote setting input” or “Measured input 2” must be
specified at the time of order.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are initialized or changed when the Select function
for input 2 is changed.

® Selection of PV select trigger
[Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol

Data range

Factory set value

cPvil

0: Switching by level
1: Switching by signal (Key, DI and Communication)

0

[1] To display “Selection of PV select trigger,” specify “Measured input 2" at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to Control
with PV select.
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m Setting procedure

To enter the Engineering mode

ok e s e e s mm b e s b s ek e s e 4 e A s e ke s b M e s e s e e s b e s ek e s ek e

Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
)

01 N, Y
,:,_L,.,_, (4 seconds ); LL—'LI Lol €53+<MODE

* Press the 553 key until

v

B” < or DF,’— Parameter setting mode
bl Y is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

L

RUN/STOP transfer
<MoDE 2y ) G<D) +<MoDE
/
(2 seconds) ,L\ / E’ R ,C\ / 5 (2 seconds)
P v —
rUn 57 oP
% RUN STOP
Engineering mode
Function block No. 10 Function block No. 58 Select function Selection of PV select
[Display] [2-input function] for input 2 trigger
—_ i Several l:_l:: 01/ :ICI
rri o tmes | I~ 1 1] @eak Cry €@; _ J ,_, G [ Next
dJ5P g 2Pd T onnnno g u': plnly "| screen
cro [ ] _ll_l_ll_ll_l
Set “Select function Set Selection of PV
for input 2” select trigger
<D + {moDE
i Setup setting mode
Monitor & SV setting mode Setting group No. 10 Setting group No. 58
PV/SV monitor [Display] [2-input function] PV select transfer level

OB |E+<woe | Gy I | e | 5458 | & PPV LY | @
57 aP dSP 2Py fiis

Set PV select transfer
level

PV select transfer time
001/ ™M

@ APV ML

nlnlnlnlnlh

e

) Set PV select transfer
e Press sea and <MODE keys simultaneously to return to the time

Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

Setting End ) ¢

o Next parameter is displayed.
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8.13 Controlling with Level PID

Level PID function is used to set the following parameters for control to each divided level of the input range
(up to 8 levels): PID values, Control response parameters, Output limiter high/low, Control loop break alarm
(LBA) time and LBA deadband.

m Description of function
- Set the values such as PID values of each level to the Memory area 1 to 8 (PID memory group 1 to 8).

+ The input range can be divided based on the setting for the parameters of Level PID setting 1 to Level PID
setting 7.
- The value selected in the Level PID action selection [SV or PV] is checked and determined in which level
of the PID it is, and the control is done using the PID values from the Memory area appropriate to the

level.

Input range
high

Input range

A

Set value (SV)
""" (Operation by Simple
Ramp/Soak control)

Different levels can be set at Input 1 and Input 2.

Set value of Level PID setting 7
Set value of Level PID setting 6

Set value of Level PID setting 5
Set value of Level PID setting 4
Set value of Level PID setting 3

Set value of Level PID setting 2
Set value of Level PID setting 1

low

® Memory area to be used for level

The memory area used at each level will be selected after comparison between the Level PID setting and the
value [Set value (SV) or Measured value (PV)] selected in the Level PID action selection

PID memory -
Level group Description Memory area

PID memory . .

Level 8 group 8 Level PIDsetting 7 < Set value (SV) or Measured value (PV) < Input rang high Memory area 8
PID memory . .

Level 7 group 7 Level PIDsetting 6 < Set value (SV) or Measured value (PV) < Level PIDsetting 7 | Memory area 7
PID memory . .

Level 6 group 6 Level PIDsetting 5 < Set value (SV) or Measured value (PV) < Level PIDsetting 6 | Memory area 6
PID memory . .

Level 5 group 5 Level PIDsetting 4 < Set value (SV) or Measured value (PV) < Level PIDsetting 5 | Memory area 5
PID memory . .

Level 4 group 4 Level PIDsetting 3 < Set value (SV) or Measured value (PV) < Level PIDsetting 4 | Memory area 4
PID memory . .

Level 3 group 3 Level PIDsetting 2 < Set value (SV) or Measured value (PV) < Level PIDsetting 3 | Memory area 3
PID memory . .

Level 2 group 2 Level PIDsetting 1 < Set value (SV) or Measured value (PV) < Level PIDsetting 2 | Memory area 2
PID memory .

Level 1 group 1 Input range low < Set value (SV) or Measured value (PV) < Level PIDsetting 1 Memory area 1

8-72
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J

IMRO3DO05-E2

e When two or more levels have the same setting, the values with a smaller level number will be
valid and used.

[Example 1] Values in Level PID setting 4 through 6 are the same.

A
Input range high
1372 °C [~ T T ST T

-------------------------------------- 1350 °C: Level PID setting 7
-------------------------------------- 1200 °C: Level PID setting 4 to 6 As the PID values in the

Level 4 (PID memory group 4) < Level PID setting 4
through 6 are the same,
""""""""""""""""""""""""" 500 °C: Level PID setting 3 the smallest level “4” is
Level 3 (PID memory group 3) used.

-------------------------------------- 300 °C: Level PID setting 2
Level 2 (PID memory group 2)

-------------------------------------- -50 °C: Level PID setting 1
Level 1 (PID memory group 1)

Input range low
—200 °C

»
»

o If the Level PID setting is set ignoring the order of the level Nos., the Level PID values in the set
range will be the same and the smallest level number is used. (See Example 2)

[Example 2] Level PID setting 3 in Example 1 has been changed to -100 °C.

A
Input range high
1372 °C |7 T T T T T

-------------------------------------- 1350 °C: Level PID setting 7

""""""""""""""""""""""" 1200 °C: Level PID setting 4 to 6

Level PID setting 3 has been set to
“~50 °C,” smaller than Level PID
setting 1. Therefore, the values in
Level setting 1 through 3 are all
“~100 °C” and the Level number will
be “1.”

Level 4 (PID memory group 4)

------------------------- —100 °C: Level PID setting 1to 3
Level 1 (PID memory group 1)

Input range low
—200 °C

»
»
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® Parameters of Memory area in Level PID

When using Level PID, parameters of Memory area are separated to be used for the Level PID function and

the regular Memory area function.

| Memory area 8

| Memory area 2

Memory area 1
fm—m—mmmmmmmmmm e mm
1

1

[Group 2]

:Parameter group No. 52

[Group 0]

| Parameter group No. 00
|Parameter group No. 40
|Parameter group No. 70
|Parameter group No. 71

I_Parameter group No. 72

7 For Level PID function:

Action of these parameters is based
on the Level PID function regardless of
whether the control area is switched
by using the front key.

"
Invalidated at Level PIDs,

*

*

-.‘E[Group 1]

| Memory area 16

| Memory area 10

\ 4 :Parameter group No. 52

Memory area 9

E_[Group 2]

1Parameter group No. 51
\Parameter group No. 56
1

[Group 0]

Parameters in each group

For Memory area function:

Action of these parameters is based on the Memory area

function when switching the control area by using the front

key at Level PID.

|Parameter group No. 00
|Parameter group No. 40
|Parameter group No. 70
|Parameter group No. 71

I_Parameter group No. 72

Parameters of Memory area (at Level PID)

Parameters for Level PID function (Memory area 1 to 8)

.- - - - -"""-—F—-—--—T T/ T s s s T T T

I
I
I
I
I
I
I
I
I
I
I
I
I
I
\

[Group 1]
Parameter group No. 51

e Input 1_Proportional band [heat-side]
o Input 1_Integral time [heat-side]

o Input 1_Derivative time [heat-side]

o Input 1_Control response parameter
® Input 1_Proactive intensity

e Input 1_Manual reset

e Input 1_FF amount

o Input 1_Output limiter high [heat-side]
o Input 1_Output limiter low [heat-side]
o Input 1_Control loop break alarm (LBA) time
e Input 1_LBA deadband (LBD)

Parameter group No. 56

@ Input 1_Proportional band [cool-side]
@ Input 1_Integral time [cool-side]

o Input 1_Derivative time [cool-side]

® Input 1_Overlap/Deadband

® Input 1_Output limiter high [cool-side]
@ Input 1_Output limiter low [cool-side]

[Group 2]
Parameter group No. 52

e Input 2_Proportional band

® Input 2_lIntegral time

o Input 2_Derivative time

e Input 2_Control response parameter
e Input 2_Proactive intensity

e Input 2_Manual reset

e Input 2_FF amount

® Input 2_Output limiter high

o Input 2_Output limiter low

o Input 2_Control loop break alarm (LBA) time
e Input 2_LBA deadband (LBD)

During the Level PID, Memory areas 9 through 16 are not used (invalid).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
J

— — — — — —— —— ————————— — — — — — — — — — —

LIl These parameters are all in the Parameter setting mode, However, “ON/OFF action differential gap

8-74

(upper)” and “ON/OFF action differential gap (lower)” are excluded.
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Parameters for Memory area function (Memory area 1 to 16)

[Group 0]
Parameter group No. 00

e Input 1_Set value (SV)
® Input 2_Set value (SV)
o Set value (SV) of differential temperature input

Parameter group No. 40

EV1)
EV1) [high]
EV1’) [low]
EV2)
EV2) [high]
EV2') [low]
EV3)
EV3) [high]
EV3') [low]
EV4)
EVA4) [high]
EV4’) [low]

e Event 1 set value
Event 1 set value
o Event 1 set value
e Event 2 set value
Event 2 set value
e Event 2 set value
e Event 3 set value
Event 3 set value
o Event 3 set value
e Event 4 set value
Event 4 set value
e Event 4 set value

Parameter group No. 70

® Select Trigger type for Memory area transfer
® Area soak time

® Link area number

o Input 1_Setting change rate limiter (up)

® Input 1_Setting change rate limiter (down)

® Input 1_Auto/Manual transfer selection (Area)
® Input 1_Manipulated output value (Area)

® Input 2_Setting change rate limiter (up)

® Input 2_Setting change rate limiter (down)

® Input 2_Auto/Manual transfer selection (Area))
® Input 2_Manipulated output value (Area)

® Remote/Local transfer selection (Area)

Parameter group No. 71

@ Input 1_Number of knee point

o Input 1_Knee point input value 1

o Input 1_Knee point input value 2

@ Input 1_Knee point input value 3

o Input 1_Knee point input value 4

o Input 1_Knee point input value 5

o Input 1_Knee point correction value 1
o Input 1_Knee point correction value 2
o Input 1_Knee point correction value 3
o Input 1_Knee point correction value 4
o Input 1_Knee point correction value 5

Parameter group No. 72

@ Input 2_Number of knee point

e Input 2_Knee point input value 1

® Input 2_Knee point input value 2

® Input 2_Knee point input value 3

@ Input 2_Knee point input value 4

® Input 2_Knee point input value 5

@ Input 2_Knee point correction value 1
@ Input 2_Knee point correction value 2
® Input 2_Knee point correction value 3
® Input 2_Knee point correction value 4
@ Input 2_Knee point correction value 5

T e ——— — — — — — — — — — — — — — — — — —
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®Parameters for Level PID function
In Memory areas 1 through 8, the parameters in [Group 1] and [Group 2] are used as parameters for Level

PID. Setting in Memory areas 9 through 16 will be ignored.

Memory area number for the control area can be changed by the front key, communication, Digital input
(DI), Simple ramp/soak function or Simple sequence function; however, the parameters for Level PID

function of the changed Memory area are invalidated.
The value selected in the Level PID action selection [SV or PV] is checked and determined in which level
of the PID it is, and the control is done using the PID values from the Memory area appropriate to the

level.

=
[0

See P. 8-74 for parameters in each group.

To use regular Memory area function

Input 1 _Level PID action selection (Function block No. 51 in the Engineering mode) and Input
2 Level PID action selection (Function block No. 52 in the Engineering mode) can be used as a
regular Memory area function in the case of “Switching by Memory area number” (Factory set
value).

Memory area display at Level PID

PID values used for control are changed by the Level PID, but the control area is not influenced.
This means that the Memory area No. on the PV/SV monitor screen in the Monitor & SV setting
mode remains unchanged.

To check the Memory area No. actually used by the Level PID, locate the parameter used in the
Level PID in the Parameter setting mode. Then, the actual Memory No. will be displayed. (See the
example below)

[Example] In this example, Area 3 is displayed on the instrument (as a control area). Parameter “P”
is displayed to show the Memory area No. actually used by the Level PID.

Parameter setting mode
Parameter group No. 51

Monitor & SV setting mode Input 1_Proportional
PV/SV monitor Change the Parameter band [heat-side]
J— setting mode.
01 g | ]
R I S— - '
] nr C M r
0 IR ) () 3UJ_I

Displays the Memory area Displays the Memory area
number in the Control area. number selected
by Level PID function.

® Parameters for Memory area function
In Memory areas 1 through 16, parameters in [Group 0] can be used for the regular Memory area function.
The parameters for the changed Memory area are validated by switching the Memory areas of the control
area by the front key, communication, Digital input (DI), Simple ramp/soak function or Simple sequence

function.

=
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For details of the parameters in Group 0, see P. 8-75.
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®Example of action of the Memory area when setting simple ramp/soak program at Level PID
[When “1: Switching by Set value (SV) (Level PID action)” is selected in Level PID action selection]

Memory area used at each level
[The area is selected by the comparison
between the Set value (SV) selected in Level

A PID action selection and the Level PID setting.]
Input range high f----mmmmm oo l
, Level 5:Memory area 5
Set value (SV) T i (PID memory group 5)
E Level 4:Memory area 4
i b (PID memory group 4)
__________________________________________
: ; Level 3:Memory area 3
E ' | (PID memory group 3)
------------------------------------------
! i E E Level 2:Memory area 2
! H E H (PID memory group 2)
E i i E E Level 1:Memory area 1
i ! : ; ' (PID memory group 1)
Input range low | | | | | |
Memory | Memory | Memory | Memory | Memory | Memory |
Memory area storing area 1 area 2 area 3 area 4 area 5 area 6
parameters for Memory area
function (PID memory group 2) (PID memory group 4) (PID memory group 6)
Memory area selected
for the control area (PID memory group 1) (PID memory group 3) (PID memory group 5)

® Level PID differential gap

When setting “Switch by Measured value (PV)” to Level PID action:

The Memory areas storing the parameters for Level PID function may switch frequently by the fluctuation of
the input when the Measured value (PV) is close to the Level PID set value.

Setting Level PID differential gap prevents memory areas from switching too frequently.

When Level PID differential gap is not set When Level PID differential gap is set
Level Level
A A
' Memory E E Memory E E :
" area2 ! " area2 ! ' 4 Memoryarea2 —————
H H H H H Level 2: H Level 2:
E E E E E Memory area 2 E Memory area 2
Level PID ; i : : : Level PID 5 T Level PID
setting 1 E E E E E setting 1 E differential
NS = ¥ gap
Memory 1 E Memory E E Memory E Level 1: Memory E
areal " areal " areat Memory area 1 areat Level 1:
Memory area 1
Measured value (PV) Measured value (PV)
» Time » Time

L] When setting “Switch by Set value (SV)” to Level PID action:
The setting of Level PID differential gap is validated; however, it is recommended to set “0.0” to
Level PID differential gap.
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L1 When the setting of the Level PID differential gap is set larger than the half of the range between
two continuous Level set values, the Level PID differential gap is forcedly limited to the half of the
range between the two relevant Level set values.

[Example] When Level PID differential gap is “40 °C” The Level PID differential gap is
limited to the half of the range
between the two relevant Level

A
Input range high
P ge hig set values.

400 °C
------------------------------------ 300 °C: Level PID setting 3

Span of level setting: 150 °C
Level 3 (PID memory group 3) Level PID differential gap: 40 °C

Span of level setting: 50 °C

------------------------------------ 150 °C: Level PID setting 2
}Level PID differential gap: 25 °C

------------------------------------ 100 °C: Level PID setting 1

Level 1 (PID memory group 1) Span of level setting: 100 °C

Input range low Level PID differential gap: 40 °C

0°C

® Autotuning (AT) at Level PID

Autotuning (AT) can be started even while Level PID function is used whether or not the Level PID action
selection is “Switching by SV” or “Switching by PV.” Autotuning (AT) will be executed at the Set value
(SV) when it is initiated.

The calculated PID values are stored in the memory area which has the Set value (SV) at the time of the
Autotuning (AT) start.

A
[Example] Input range high
1372°C Level 8 (PID memory group 8)
"""""""""""""""""""""""""""" 1350 °C: Level PID setting 7
Level 7 (PID memory group 7)
""""""""""""""""""""""" 1200 °C: Level PID setting 4 to 6
Level 4 (PID memory group 4)
----- -mmmmmsmmmss-mo------------------- 500 °C: Level PID setting 3
Level 3 (PID memory group 3)
- /[\\/A\/\ """"""" 300°C: Level PID setting 2 As the Autotuning (AT) was
SV at AT Start T\ < started at level 2, the PID
Level 2 (PID memory group 2) \éalue? tcall\jl:ulated by AT2WI||
----- b eoeeoceoeeoeoooeeooooo. 50 °C: Level PID setting 1 °¢ S€t 0 Memory area <.
Input range low Le\{el 1 (PID memory group 1) ~
-200°C — A >
AT start

® Level PID at Differential temperature control

When the Level PID action selection is “Switching by Set value (SV):

Level PID is done at the Input 1 _Monitor Set value (SV)*.

*Input 1_Monitor Set value (SV) = Input 2_Measured value (PV) + Set value of Differential temperature input
When the Level PID action selection is “Switching by Measured value (PV)”:

Level PID is done at the Measured value (PV) Input 1.

L1 The Level PID will not work at the Set value (SV) or Measured value (PV) of the Differential
temperature input.
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B Parameter setting

o Input 1_Level PID setting 1 to Input 1_Level PID setting 7
[Setup Setting Mode: Setting group No. 51 (5n5 /)]

Parameter symbol Data range Factory set value
1 F 1/ | |Inputl_ Input range low to Input 1_Input range high Input 1_Input range high
Llv | When Control with PV select: Control with PV select:
,’ L F ,'// E) PV select input range low to PV select input range high PV select input range high
'., — 1, 3 [Varies with the setting of the Decimal point position.]
ILEV ]
1Cs Input 1_Level PID settingg 1 to 7 always maintain the follqwing relation.
[ 2 | (Input 1_Level PID setting 1) < (Input 1_Level PID setting 2) <
11 = (Input 1_Level PID setting 3) < (Input 1_Level PID setting 4) <
1. E v (Input 1_Level PID setting 5) < (Input 1_Level PID setting 6) <
T =Y (Input 1_Level PID setting 7)
. L- 4 '5
I 1/ 1M
(N E Vo
[[1]  To display the “Input 1 Level PID setting 1 through 7,” set switchover by the Set value (SV) or the

Measured value (PV) at “Input 1 _Level PID action selection” in Function block No. 51 in the
Engineering mode.

" See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Level PID
setting is changed.

e Input 2_Level PID setting 1 to Input 2_Level PID setting 7
[Setup Setting Mode: Setting group No. 52 (5n52)]

Parameter symbol Data range Factory set value
’j I C 17 | |Input2 Inputrange low to Input 2 Input range high Input 2_Input range high
Ly | [Varies with the setting of the Decimal point position.]

) 1/ 7
cLEvC . . _—
— Input 2_Level PID settings 1 to 7 always maintain the following relation.
‘:7 L I— ,'/ 3 (Input 2_Level PID setting 1) < (Input 2_Level PID setting 2) <
— (Input 2_Level PID setting 3) < (Input 2_Level PID setting 4) <
‘:' ,‘ E ,’/ L,' (Input 2_Level PID setting 5) < (Input 2_Level PID setting 6) <
- = (Input 2_Level PID setting 7)
Jr Csc
’_J Ly d
1
cLEVED
| 1/ 1M
cLEV

B

To display “Input 2_Level PID setting 1 to 7,” specify “Measured input 2 at the time of order,
AND “Input 2_Level PID action selection” (Function block No. 58 in Engineering mode) select to
“Switching by Set value (SV)” or “Switching by Measured value (PV),” AND “Select function for
input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop control/Differential
temperature control.

5"  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Level PID
setting is changed.
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e Input 1_Level PID action selection
[Engineering mode: Function block No. 51 (Fn5 /)]

Parameter symbol

Data range

Factory set value

[N} | |
P4

0: Switching by Memory area number
1: Switching by Set value (SV) (Level PID action)
2: Switching by Measured value (PV) (Level PID action)

0

e Input 2_Level PID action selection
[Engineering mode: Function block No. 52 (Fn57)]

Parameter symbol

Data range

Factory set value

cLPl d

0: Switching by Memory area number
1: Switching by Set value (SV) (Level PID action)
2: Switching by Measured value (PV) (Level PID action)

0

[L)  To display “Input 2_Level PID action selection,” specify “Measured input 2" at the time of order,
AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set to
2-loop control/Differential temperature control.

e Input 1_Level PID differential gap
[Engineering mode: Function block No. 51 (Fn5 /)]

Parameter symbol

Data range

Factory set value

L LHS

0 to Input 1_Input span

(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]

(

TC/RTD inputs: 2
V/I inputs:
0.2 % of Input 1_input span
Control with PV select:
0.2 % of PV select input span]

e Input 2_Level PID differential gap
[Engineering mode: Function block No. 52 (Fn52)]

Parameter symbol

Data range

Factory set value

c. LHS

0 to Input 2_Input span

[Varies with the setting of the Decimal point position.]

TC/RTD inputs: 2
V/I inputs:
0.2 % of Input 2_input span

[L]  To display “Input 2 Level PID differential gap,” specify “Measured input 2" at the time of order,
AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set to
2-loop control/Differential temperature control.
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B Setting procedure

To enter the Engineering mode

P e e e T T T e e e e T T L

Monitor & SV setting mode Setting lock mode
PV/SV monitor C D Set data unlock/lock transfer
SET,
0 1M . I _ T/ I
C'Ct'.u (seconds) ] I oL

»
P

v

* Press the 553 key until

Bﬂ < o DFI': Pargmeter setting mode
is displayed.

Lock state Unlock state Keep pressing without
releasing your finger from
the key to enter the

Operation transfer mode Setting lock mode.
RUN/STOP transfer
<MoDE m— =, — | G +<mopE
/1 /1
(2 seconds) ,-\' / :’ R nv :, (2 seconds)

B e e e e e e L

L

“1 11 I
~Un 57 oP
. RUN STOP
Engineering mode
Function block No. 10 Function block No. 51 Input 1_Level PID Input 1_Level PID
[Display] [Input 1_Control] @ED action selection differential gap
C_ il Several C_C | Several 1o || Ger | | ’l_“: SET
U | tmes NI 0 | tmes L O €D J L L3 &
dJ5P " I e slnlalnl nrrm -
- L [ [N .
In case of In case of Set Level PID action Set Level PID
@EB+<MODE one input two inputs selection differential gap
Function block No. 52 Input 2_Level PID Input 2_Level PID
[Input 2_Control] @ED action selection differential gap
—_C 7 Several | 7)) )] _|| @Gex Y B | g Y =
mhJC tmes .1 O €D JC. L3 &
- I~ |¢ mrrr | -
c.arn [N N (NN
Set Level PID action Set Level PID
SET,
CD +<MODE selection differential gap
v Setup setting mode
Monitor & SV setting mode Setting group No. 10 Setting group No. 51 Input 1_Level PID
PV/SV monitor [Display] [Input 1_Control] €e3 setting 1

Gl aP T Conl 1 13720

Set Level PID setting

=1 r I w - - On r -
A Oje<ex[Cn T [ [GaG | |2 [ 11 £V I e

Input 1_Level PID Input 1_Level PID Input 1_Level PID Input 1_Level PID
setting 5 setting 4 setting 3 setting 2

@[ ILEvS|@] iLErd e[ ILEy I ILEre
|
I

LLCV Tl
320 13720 E=

Set Level PID setting Set Level PID setting Set Level PID setting Set Level PID setting

V'S

Continued on the next page.
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Continued from the previous page.

|

Input 1_Level PID Input 1_Level PID Setting group No. 51

setting 6 setting 7 [Input 1_Control]
1. El'//lcl €EB " '—'/ ,' éeak E” ,E ,' In case of one input 653

1320

Set Level PID setting

!BWEU

Set Level PID setting

IConl

(A

In case of
two inputs

Setting group No. 52 Input 2_Level PID Input 2_Level PID Input 2_Level PID

&)

[Input 2_Control] 653 setting 1 setting 2 setting 3
Once or — -
5A52 v |JLEV 1| LEVC @ ) cLEV T
> —.-I-I"I I -.—I:n:IT_I .—I-l—l —_I
EJ_CII’H q El 121 3 E’:r

Set Level PID setting Set Level PID setting Set Level PID setting

Input 2_Level PID
setting 7

Input 2_Level PID
setting 6

Input 2_Level PID

setting 5 setting 4

Input 2_Level PID

€D L.l_tf/'_u' & L.:_E"_Et &2 L"Cu & |JLE)
13120

—s LI
E."?'E’.,_.

Set Level PID setting Set Level PID setting Set Level PID setting

v

Set Level PID setting

4+—

( Setting End ) ¢

o Next parameter is displayed.

® Press @@ and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
o Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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8.14 Eliminating Offset Inherent to Proportioning Control
(Manual Reset)

In order to eliminate the offset occurring in Proportional (P) control, the Manipulated output value is
manually corrected.

W Description of function

This is the function used to manually correct the offset when in Proportional (P) control or PD control. If the
Manual reset value varies, the Manipulated output value also changes.
Offset means the deviation of the actual when the Manipulated output value becomes stabilized (stable state).

« When the Manual reset is set to the plus (+) side
The Manipulated output value under the stable condition increases by the Manual reset value.

« When the Manual reset is set to the minus (-) side
The Manipulated output value * under the stable condition decreases by the Manual reset value.

Temperature
A
Measured
value (PV)
Measured
value (PV)
\LOffset
Set value (SV) > ———————— )lr————— ————————j——->
M /]\Offset K
| Manual reset is set. |
p Time
[L] Manual reset is available when the Integral time is 0 (0.0, 0.00 or 0.000).
B Parameter setting
® Input 1_Manual reset
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]
Parameter symbol Data range Factory set value
| M ) |-100.0 to +100.0 % 0.0
l Hn

[l  To display “Input 1 _Manual reset,” set “0” (zero) to the “Input 1_Integral time [heat-side].”
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® Input 2_Manual reset
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value

7 M FI -100.0 to +100.0 % 0.0
L. Fin

[L]  To display “Input 2 Manual reset,” specify “Measured input 2" at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control. Additionally, you also need to set “0” (zero) to the “Input
1_Integral time.”

m Setting procedure

Parameter setting mode

Monitor & SV setting mode Parameter group No. 00 Parameter group No. 51
PV/SV monitor [Setting] [Input 1_Control] 653 Input 1_Manual reset In case of
SET, — — — | (set input
'L’ ,-' @ gcads) U Several 0O_C | Several | l\/“_l CD one inpu
Coo.u , N ILILI times (11 | times [ |, (NN
alx) ) g " r g 'wlnlnlnln
L 5’:’ LLOrn € [N NN
| Set Manual reset C
553
In case of St?r:g:l
two inputs

In case of two inputs

Setting End

o Next parameter is displayed.

o Press 553 and <MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV)

Monitor)
v
Parameter group No. 52

[Input 2_Control] @@ Input 2_Manual reset
Oo_C 3 Several | T M| (GeT
FJc | tmes (L 1N &

" nlnlnlnln

Lj.l_ CH’H e

Set Manual reset

Setting End )¢—— |

e Next parameter is displayed.

e Press sea and <MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV)
Monitor)
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8.15 Continuing Stable Control after the Operation Transfer
(SV Tracking)

This function is used to follow (keep tracking of) the other set value in another mode (control) that was used
before the change of the set value. This is useful to suppress a sudden change of the set value when the
operation mode is changed.

m Description of function
The SV tracking can be selected at the time of switching between Remote/Local and Auto/Manual. The

functions can be selected independently or together.

e SV tracking at the time of Remote/Local transfer

The SV tracking at the time of Remote/Local transfer may be effective in such switching actions.
e Switching between Remote and Local mode
o Switching between 2-loop control and Differential temperature control

Switching between Remote and Local mode

When the operation mode is switched from Remote to Local mode, the Local set value follows the Remote
set value just before the switching (tracking).

[Change of set values when switched from Remote to Local mode]

Operation mode: Remote mode —» Local mode
Set value used Set value (SV) = Remote set value Set value (SV) = Local set value
SV tracking used Local set value # Remote set value Local set value = Remote set value
SV tracking unused Local set value # Remote set value Local set value # Remote set value

< 8V ftracking used > < 8V tracking unused >

Set value (SV) Set value (SV)
A

Local set value =

Local set value =2

' Remote set value
Remote set value 2 '

A A

X > Time > Time
Remote mode | Local mode Remote mode ' Local mode
Remote/Local transferred point Remote/Local transferred point

[L]  The SV tracking does not function at the time of switching from Local mode to Remote mode.
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Switching between 2-loop control and Differential temperature control

When the Differential temperature control is switched to 2-loop control, the Input 1_Set value (SV) follows
the Input 1_set value monitor [PV just before the switching + Set value of Differential temperature control]

[}  In case of Differential temperature control, the Input 1_Set value (SV) is not used for control.
The Input 1_Monitor Set value (SV)* of is used in actual control.

* Input 1_Monitor Set value (SV) = Controlled temperature
= Input 2_Measured value (PV) [Reference temperature] + Set value of Differential temperature input

[Change of set values when switched from Differential temperature control to 2-loop control]

Control: Differential temperature control —— 2-loop control
Set value used : | Setval . : | Set value (SV
(Input 1 ) nput 1_Set value monitor nput 1_Set value (SV)

Input 1_Set value (SV) = Input 1_Set value (SV) |Input 1_Set value (SV)= Input 2_PV just before the switching +
Set value of Differential temperature input

SV tracking used

Input 1_Set value monitor = Input 2 PV + Input 1_Set value monitor =
Set value of Differential temperature input Input 2PV + Set value of Differential temperature input

Input 1 Set value (SV) =Input 1_Set value (SV) |Input I Set value (SV)=  Input 1 Set value (SV)

SV tracking unused |Input 1_Set value monitor = Input 2_PV + Input 1_Set value monitor = Input 1_Set value (SV)
Set value of Differential temperature input

[1] The SV tracking does not function at the time of switching from 2-loop control to Differential
temperature control.
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e SV tracking at the time of Auto/Manual transfer

When the Manual mode is switched to the Auto mode, the Set value (SV) follows the Measured value (PV)

just before the switching.

[Change of set values when switched from Manual mode to Auto mode]

Operation mode:

Manual mode e Auto mode

SV tracking used

Set value (SV) = Set value (SV)

Set value (SV) = Measured value (PV) just before the switching

Measured value (PV) = Measured value (PV) | Measured value (PV) = Measured value (PV)

SV tracking unused

Set value (SV) = Set value (SV)

Set value (SV) = Set value (SV)

Measured value (PV) = Measured value (PV) | Measured value (PV) = Measured value (PV)

< SV tracking used >

Temperature
A

Set value (SV)

annn
-----
o
o

,". Measured
value (PV)

Manual mode

» Time
Auto mode

Auto/Manual transferred point

Input 1 and Input 2 is the same action.

< SV tracking unused >

Temperature
A

Set value (SV)

+ Measured
value (PV)

» Time

Manual mode Auto mode

Auto/Manual transferred point

[  The SV tracking does not function at the time of switching from Auto mode to Manual mode.

[L] SV tracking does not function at the time of Auto/Manual switching at the Differential temperature

control.

B Parameter setting

® Input 1_Auto/Manual transfer
[Operation Transfer Mode]

Parameter symbol

Data range

Factory set value

=Y
L H/M

RUM 5: Auto mode
mAr: Manual mode

RUro

[L] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Auto/Manual transfer” in the Setting lock mode.

IMRO3DO05-E2
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® Input 2_Auto/Manual transfer
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

8 q / M |AUl a: Auto mode AUro
NN

AAn: Manual mode

[[1] To display “Input 2_Auto/Manual transfer,” specify “Measured input 2" at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

[[I] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Auto/Manual transfer” in the Setting lock mode.

® Remote/Local transfer
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

P // ‘I When “Remote setting input” is selected at Select function for input 2 Lal
- Lol Local mode
rEn: Remote mode

When “2-loop control/Differential temperature control” is selected at cLoof
Select function for input 2

2L ooP: 2-loop control
d! FF: Differential temperature control

[1] To display “Remote/Local transfer”, you need to specify the “Remote setting input” at the time of
order, or configure the “Measured input 2” (that must be also specified at the time order) to the
Remote setting input at “Select function for input 2” in Function block No. 58 in the Engineering
mode.

[L] This parameter is not displayed when this parameter is fixed to “Fix parameter setting:
Remote/Local transfer” in the Setting lock mode.

® SV tracking
[Engineering Mode: Function block No. 50 (Fn50)]

Parameter symbol Data range Factory set value

1/ [0to3 1
AR 0: No SV tracking function
+1: SV tracking at transferring Remote/Local *

*Including 2-loop control/Differential temperature control transfer
+2: SV tracking at transferring Auto/Manual

To select two or more functions, sum each value.
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8. CONTROL FUNCTION

B Setting procedure
® SV tracking setting

To enter the Engineering mode

P e e e T T T T e e T R e e e

Monitor & SV setting mode Setting lock mode
PV/SV monitor CD Set data unlock/lock transfer
— — — SET, y— y—
* / - /
,:l’l:,l. L,' (4 seconds™) L ,:“'_ "\ -\/ L l:”’_ ,’\ @ED+<MODE

» >
P 14

* Press the SEB key until

Bll—_l' < ar ;:“E,'- Parameter setting mode
- is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

T

RUN/STOP transfer
<moDE — =, — | GD+<moDE
/ /
(2 seconds) R \l / '__, R H / b (2 seconds)
~Un 57 oP
RUN STOP
\ Y mm w ww mw r e e e s w6 M R e W M R M R W N W § e 6 e E M R W R W e 6 e R M R W R M N e 6 e R e b e s e § e b e b e — — -
Engineering mode
Function block No. 10 Function block No. 50
[Display] [Control] @ED SV tracking
— 1 Several C_Cn Several O/ | G
lLl-l o times | I~ 1 1 times AYA €D
" r__r " nrnm |
D' 5 ID _orn [

Set SV tracking

@

Setting End

o Next parameter is displayed.

e Press SED and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

& For detailed operation of Auto/Manual switching, see 8.8 Controlling with Manual Control
(P.8-44).

-5 For detailed operation of Remote/Local switching, see 8.9 Using Remote Setting Input (P.8-49).
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8. CONTROL FUNCTION

8.16 Suppressing Overshoot

Overshoot can be suppressed on this instrument at the time of startup (power on, control stop to start), Set
value (SV) change, and external disturbances.

Overshoot during the transition from Ramp to Soak can be prevented, when the Setting change rate limiter is
used.

W Description of function

Overshoot suppressing function may include Control response parameter, Proactive intensity, Determination
point of external disturbance and Bottom suppression function.

e Control response parameter

A response speed level at changing Set value (SV) at PID control can be selected from three levels (Slow,
Medium and Fast) in the Control response parameter.

Select “Fast” to quicken the response of the controlled object to the change in segment level and Set value
(SV). When the response speed level is “Fast,” overshoot will occur. To avoid overshoot, select “Slow.”

Fast Selected when rise time needs to be shortened (operation needs to started fast).
However in this case, slight overshooting may not be avoided.
Medium Middle between “Fast” and “Slow.”

Overshooting when set to “Medium” becomes less than that when set to “Fast.”

Slow Selected when no overshooting is allowed.

Used when material may be deteriorated if the temperature becomes higher that the
set value.

Measured value (PV) Fast

i ‘/ Medium

Set value (SV) P

Change
Slow

Set value (SV) P

. » Time
Set value (SV) change point
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8. CONTROL FUNCTION

e Proactive intensity, Determination point of external disturbance

Overshoot can be suppressed at startup (power on, control stop to start), Set value (SV) change, and external
disturbances. Overshoot during the transition from Ramp to Soak can be prevented. The intensity ranges
from 0 to 4 (5 scales).

Startup (power on, control stop to start), Set value (SV) change

Temperature
A

Set value (SV) D>

A

Proactive intensity: 0

/o

Proactive intensity: 4

Measured value (PV)

PaN » Time

Power ON

When external disturbance occurs

Temperature
A

Set value (SV) >l -1

Set value (SV) [ (e 4

Proactive intensity: 0

Measured value (PV)

Proactive intensity: 4

1
1
1
1
1
|
1 - .
=~ » Time

Set value (SV) change point

Overshoot can be suppressed when external disturbance occurs.
External disturbances are determined by the fluctuation between the stable state and Measured value (PV) of
the external disturbance determination point or more which is then used as a trigger.

Temperature

y

Set value (SV) >

A

Proactive intensity: 0

4

4
Proactive intensity: 4

Measured
value (PV)

» Time

4

Set value (SV) >

Temperature

A

Measured value (PV)

Determination point of >
external disturbance
(negative setting)

A

Determination point of
external disturbance
(positive setting)l>

Detection of external disturbance

Temperature
A

/

~ » Time

Measured value (PV)

N

Set value (SV) >

S

Detection of external disturbance

~ » Time

[L]  When Input knee point correction function is enabled, Proactive function is disabled.
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During Ramp control (Change of SV by Setting change rate limiter)

Overshoot can be suppressed when the temperature is in transition from theRramp state to the Soak state.

Proactive intensity: 0

Y

Changing pattern of

Set val SV
etvalue (SV) Proactive intensity: 4

/ Measured value (PV)

e Bottom suppression function

When the input fluctuation by external disturbance is detected, the amount of FF (Feedforward) is added to

the output value to suppress the Bottom.
Temperature
A

Measured value (PV)

Set value (SV) >

Adjustment by FF amount of
the Bottom suppression

» Time
Bottom suppression by increasing
MV Manipulated output (MV)
FF amount

[Setting items]

e FF amount: This can also be obtained automatically by Amount of FF which is added to detect
external disturbance and Learning function

e FF amount learning:
FF amount can be calculated from external disturbance when detection of external
disturbance is executed after selection of “Learn.” When setting is completed, the value
will automatically return to “0: No learning.”

« Bottom suppression function:
Used to activate/deactivate the Bottom suppression function as well as a trigger function.
There are two types of triggers; when the Determination point of external disturbance (FF
amount is added by the level) is exceeded and Forced addition off FF amount. Trigger
signal can be input through communication in the case of Forced addition of FF amount.
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B Parameter setting

® Input 1_Control response parameter
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| DO |0:Slow PID control: 0
[ A 1: Medium Heat/Cool PID control: 2
2: Fast
[When the P or PD action is selected, this setting becomes invalid]

[l When this parameter is set and fixed to Slow at “Fix parameter setting: Control response
parameter” in the Setting lock mode, the setting is fixed to 0.

® Input 2_Control response parameter
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
| or 0: Slow 0
cC. F\" I 1: Medium
2: Fast

[When the P or PD action is selected, this setting becomes invalid]

[[L]  To display “Input 2_Control response parameter,” specify “Measured input 2” at the time of order,
AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set to
2-loop control/Differential temperature control.

When this parameter is set and fixed to Slow at “Fix parameter setting: Control response
parameter” in the Setting lock mode, the setting is fixed to 0.

® Input 1_Proactive intensity
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol

Data range

Factory set value

(PRCT

0to4
0: No function

2

[[L] To display “Input 1_Proactive intensity,” the Input 1_Proportional band [heat-side] and the Input
1_Integral time [heat-side] in the same memory area must be set to a value other than zero.

[[L]  When Input knee point correction function is enabled, Proactive function is disabled.
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® Input 2_Proactive intensity
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
JoOr - [owe4 2
L ’L H L 0: No function

[1] To display “Input 2_Proactive intensity,” specify “Measured input 27 at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control. Additionally, you also need to enter a value other than 0 in
the Input 2_Proportional band and the Input 2_Integral time in the same memory area.

[}  When Input knee point correction function is enabled, Proactive function is disabled.

® Input 1_FF amount
[Parameter Setting Mode: Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value

| T T [-100.0 to +100.0 % 0.0
I - ’

[1] Todisplay “Input I_FF amount,” 1 or 2 must be set at “Bottom suppression function” at Function
block No. 57 in the Engineering mode, and the Input 1 _Proportional band [heat-side] and the Input
1_Integral time [heat-side] in the same memory area must be set to a value other than zero.

® Input 2_FF amount
[Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
':l F F ~100.0 to +100.0 % 0.0

[N To display “Input 1 _FF amount,” 1 or 2 must be set at “Bottom suppression function” at Function
block No. 57 in the Engineering mode, AND “Select function for input 2” (Function block No. 58
in Engineering mode) must be set to 2-loop control/Differential temperature control. Additionally,
you also need to enter a value other than O in the Input 2 Proportional band and the Input
2 _Integral time in the same memory area.

® FF amount learning
[Setup Setting Mode: Setting group No. 57 (5157)]

Parameter symbol Data range Factory set value

CCLCor- (Ot3 0
/ ’L g 0: No learning

+1: Learn Input 1
+2: Learn Input 2

To select two or more functions, sum each value.

To display “FF amount learning,” 1 or 2 must be set at “Bottom suppression function” at Function
block No. 57 in the Engineering mode
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® Input 1_Determination point of external disturbance
[Setup Setting Mode: Setting group No. 57 (5057)]

Parameter symbol

Data range

Factory set value

- v |
IJ':/\\CH_I

—(Input 1_Input span) to +(Input 1_Input span)
[When Control with PV select: J
—(PV select input span) to +(PV select input span)
[Varies with the setting of the Decimal point position.]

-1

® Input 2_Determination point of external disturbance
[Setup Setting Mode: Setting group No. 57 (5057)]

Parameter symbol

Data range

Factory set value

Y
cEXdd

—(Input 2_Input span) to +(Input 2_Input span)
[Varies with the setting of the Decimal point position.]

-1

[1] To display “Input 2_Determination point of external disturbance,” specify “Measured input 2” at
the time of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode)

must be set to 2-loop control/Differential temperature control.

® Bottom suppression function

[Engineering Mode: Function block No. 57 (Fn57)]

Parameter symbol

Data range

Factory set value

b M5P

0: No function
1: FF amount is added by level
2: FF amount is forcibly added

0
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B Setting procedure

To enter the Engineering mode

ek s ke e s e s e s s e ke A e s e ke A e kM A e b e e s ke e s e ke s mm ks e b e e s e

- Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
&)

_'9', (4seconds*)' LL-“’:,'\/ L,:“'_

}{ | €D +<mopE

v

* Press the @EB key until

4 .
1
1 .
1
1 3
1
1 3
1
1 3
! 1
mr _ C ¢ 4
i LI ¢ or DFI ! F’argmeter setting mode
. 1 is displayed.
! Lock state Unlock state i Keep pressing without
! - releasing your finger from
1 i ' the key to enter the
i Operation transfer mode I Setting lock mode.
RUN/STOP transfer 1
1 < .
MODE w A C Ge)+MoDE
/ L
: (2 seconds) ,C\ / 5 R [’T / .'_-., (2 seconds) 1
» 4 ~ I
- rUn 5P ;
! RUN STOP ]

Engineering mode
Function block No. 10 Function block No. 57 Bottom suppression

[Display] [Proactive] function
Fqa D | |[EFRGT | @ |5FMEP| e

dsP[ | PACT 00800

'y

Set Bottom
suppression function
<D +<{MoDE
Setup setting mode
Monitor & SV setting mode Setting group No. 10 Setting group No. 57
PV/SV monitor [Display] [Proactive] FF amount learning

i C’ 563+<MODE — 1 Several | [— __ I GO CCCr (D)
(AN l | 1 1 tmes | _JI1 2 | Jdoorr
i ] 'wInlnlE]

5 o d5F PRCT 1 00000

Set FF amount

@@ +<MODE learning

V'S

Input 2_Determination Input 1_Determination
point of external €53 point of external
disturbance In case of disturbance
input
€E3 ' L ' one inpu ' E ' '
[ 4 “, @@ I.C O LI |
l'H 11 1| nror |
oo € . l_ll_l _l. I
In case of two inputs
Set Determination Set Determination
point of external point of external
disturbance disturbance
v

Continued on the next page.
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Continued from the previous page.

l

Parameter setting mode

Monitor & SV setting mode Parameter group No. 00 Parameter group No. 51 Input 1_Control
PV/SV monitor [Setting] [Input 1_Control] @@ response parameter
— 6D p—— p——
(] C mr Once or | Several | Im])
28.0 esens| Pl | e | PAS | mes | 1 R | €D
— . > . > p .
- | - r InInInInln
5’ DID Sb L_Orn e NN

In case of two inputs 653 Set Control

response parameter

Several
times
Input 1_Proactive
In case of Input 1_FF amount intensity

two i t — i — —

kel B CClen| 1Dard

I I~ | Ll |
'ninlnlnlnl) mrrm -2
In case of e [ .
one input  get FF amount Set Proactive
@ED intensity
v
Parameter group No. 52 Input 2_Control Input 2_Proactive
[Input 2_Control] @ED response parameter intensity Input 2_FF amount
C’j ngeral h l-—“-—“— :' ,- ,- ,- ,- =
PnSc |5 )2 RPIMe |Z2PARLT e FFled |
L:n- r | mInlnlnln " Mrrm - " 'ninlnlnln i
Lo e [N - [N .
Set Control Set Proactive Set FF amount
response parameter intensity

|

Setting End ) ¢

o Next parameter is displayed.

o Press @EB and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

o Select lock on the Set data unlock/lock transfer.
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8.17 Changing the Action at Power ON (Hot/Cold Start)

When restarting following a power failure (power OFF from ON), the start action can be selected by the

following parameters:

— Hot/Cold start

— Start determination point

W Description of function

e Hot/Cold start

Recovery action from power failure can be selected from the following.

For PID control or Heat/Cool PID control

ACt'.On when power Operatlop mode Output value when power failure recovers
failure recovers when power failure recovers
Hot start 1 Same as that before power failure Near the output value before power failure occurs
. Auto mode | Computed control output value 2
Hot start 2 Same as that before power failure —
Manual mode | Output limiter low
Cold start Manual control mode Output limiter low
STOP start Started. in the Reset mode regardless (,)f the Manipulated output value (MV) at STOP
Operation mode before power failure.

Factory set value: Hot start 1

! If changed to RUN from STOP by RUN/STOP transfer after start, set to the operation mode before power failure occurs.
2 The result of control computation varies with the control response parameter.

If the Startup tuning (ST) function is executed or an automatic temperature rise is made just when
the power is turned on or selection is made from STOP to RUN as one of the startup conditions,
control starts at Hot start 2 even if set to Hot start 1 (factory set value).

(It is unavailable at Cold start and STOP start.)

8-98
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® Start determination point

Separately from Hot start and Cold start, users can set the start range (Start determination point) of Hot
start 1 after power recovery. Determination point of start is a deviation setting from the Set value (SV).

e The start state is determined according to the Measured value (PV) level [deviation from set value] at
power recovery.

e When a Measured value (PV) is between the determination points on the + (plus) and — (minus) sides,
always starts from Hot start 1 when recovered.

e When a Measured value (PV) is out of the determination points or the Start determination point is set at “0,”
operation starts from any start state selected by Hot/Cold start.

Start determination point Start determination point
(minus side) (plus side)
Hot start 1, Hot start 2, Hot start 1 Hot start 1, Hot start 2,
Cold start, or Reset start Cold start, or Reset start
Low A AN High

Set value (SV)  Start determination point setting

In the case of Master single control and Slave single control, according to the setting of each input.

Action at power failure for 2-loop control is as follows:
e Hot start 1, Hot start 2, and Cold start
Control is started in a mode according to the determination point of start.

e STOP start
Starts in Hot start 1 when Input 1 or Input 2 stays within the determination point of start.
Starts in STOP start when both of Input 1 and Input 2 are outside the determination point of start.

BB
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B Parameter setting

® Hot/Cold start
[Engineering Mode: Function block No. 50 (FA50)]

Parameter symbol

Data range

Factory set value

Ad

0: Hot start 1
1: Hot start 2
2: Cold start

3. STOP start

0

L[] When this parameter is set and fixed to Hot start 2 at “Fix parameter setting: Hot/Cold start” in the
Setting lock mode, the setting is fixed to 1.

L] When the value is set and fixed to Auto mode at “Fix parameter setting: Auto/Manual transfer” in
the Setting lock mode, data 2 in the above table cannot be set.

® Input 1_Start determination point
[Engineering Mode: Function block No. 51 (Fa5 /)]

Parameter symbol

Data range

Factory set value

. PdA

0 to Input 1_Input span
(When Control with PV select: 0 to PV select input span)
0: Operation starts from any start state selected by Hot/Cold start

[Varies with the setting of the Decimal point position.]

3 % of Input 1_Input span

Control with PV select:
3 % of PV select input span

® Input 2_Start determination point
[Engineering Mode: Function block No. 52 (Fn52)]

Parameter symbol

Data range

Factory set value

c. PdA

0 to Input 2_Input span
0: Operation starts from any start state selected by Hot/Cold start

[Varies with the setting of the Decimal point position.]

3 % of Input 2_Input span

To display “Input 2 Start determination point,” specify “Measured input 2” at the time of order,
AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set to
2-loop control/Differential temperature control.
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B Setting procedure

To enter the Engineering mode

P i T T T R e e

Setting lock mode
Set data unlock/lock transfer

- Monitor & SV setting mode
PV/SV monitor

&S

280 Lalll

mr
LIl [« o

(4 seconds™)
'Y
L4

v

,’ { G + <MODE

* Press the @@ key until
Parameter setting mode
is displayed.

Lock state

Keep pressing without
releasing your finger from

Operation transfer mode

the key to enter the
Setting lock mode.

RUN/STOP transfer
<MoDE =, — | G +<moDE
/
(2 seconds) K’/ 5 R ,,-\'/ fj (2 seconds)
rUn 5MaP
RUN STOP

T

Engineering mode

Function block No. 10 Function block No. 50

[Display] [Control] Hot/Cold start 653
|~ ™ Several
Frill |5 | Fr Cu | | €D, Pd| e

d5P Lonl |« oooot

Set Hot/Cold start

Function block No. 51
[Input 1_Control]

Input 1_Start
determination point

&S

C_C | Several —C) 1 | In case of one input @ED
U B | times ,J ! H

- I InIg N

oy o ,E'L’ In case of two inputs
In case of Set Start

two inputs determination point

G

Several
times

v

Function block No. 52 Input 2_Start
[Input 2_Control] @@ determination point
Several | ™ ™
ILII-' mes IO PdH| €
o an
E.L DI_N i IEJ_I

Set Start
determination point

IMRO3DO05-E2

»( Setting End )

o Next parameter is displayed.

e Press 6@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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This chapter describes display related functions, setting contents and setting

DISPLAY
RELATED
FUNCTIONS

procedure based on the key words related to Display.

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9

Grouping Necessary Screens (Parameter Select Function) ........... 9-2
Hiding Unnecessary SCreeNS........cccooeeiiveiiiiiiiee e, 9-9
Hiding the Display of the Set Value (SV) ....ccooveieiiiiiiiiiiieee 9-15
Changing the Display Position of STOP during the Control Stop.. 9-17
Changing the ALM Lamp Lighting Condition ........................coo.. 9-19
Changing the Display Contents of the MV Display ....................... 9-21
Checking Input Peak Value/Bottom Value ............cccoooeeevvivininnnnnn. 9-23
Suppressing the Display Flickering.........cccoeoeeeiiiiiiiiiiieeeeeeeeeees 9-27
Checking the Instrument Information............cccccooeeeei i, 9-29
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9. DISPLAY RELATED FUNCTIONS

9.1 Grouping Necessary Screens (Parameter Select Function)

This instrument has a function that allows a user to specify desired screens to be displayed. This function is
called “Parameter select function.” Up to 16 screens can be grouped together.

m Description of function

The Parameter select function allows grouping necessary screens into a single mode for display. Screens
registered in the Setting lock mode are displayed in the Parameter select mode.
The screens displayed in this mode can be operated in the same manner as they are in the original mode.

[I]  With the Parameter select function, the Setting lock mode screen and the Function block No. 91 in
the Engineering mode cannot be registered.

[How does Parameter select function work?]

Screen to register

- N o Setting lock mode RN ~ Parameter select mode ~
Monitor & SV setting mode R Display
egistration
Measured value (PV)/Set value (SV) J > Parame'.[er select [ l.> Measured value (PV)
setting 1 L /Set value (SV)
\§ J
4 N Disol
, . . Isplay
Operation transfer mode | Registration Parameter select r
/-—V setting 2 [ |.> RUN/STOP transfer
RUN/STOP transfer ===—""|
N J
Ve ~ ) ) p Display |
Registration arameter select I > Event 1 set value
Parameter setting mode //V setting 3 1 (EV1)
Event 1 set value (EV1) —
- J Disol
isplay
Registration Parameter select r
- 9 > setting 4 I |.> Event 1 type
Engineering mode /
Event 1 type / |
\ J . . Parameter select Display I .
Registration | setting 5 | |.> Input 1_PV bias
( \/
Setup setting mode
A N J N J
Input 1_PV bias

- J

[Example]  When “Event 1 set value (EV1)” screen in the Parameter setting mode is registered in the
Parameter select setting screen, this screen can be viewed in both the Parameter select mode
and the Parameter setting mode.

e Set data lock
This function can be independently activated in each operation mode.

For example, when the parameters in the Parameter setting mode are locked, the same parameters in the
Parameter select mode are settable.
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There are two ways to register screens.
e Screen number entry: Enter the screen No. on the Parameter select setting screen.
¢ Direct registration: ~ Display the desired screen and register it through key operations.

® Screen number entry

Enter the predefined screen number on the Parameter select setting screen in the Setting lock mode. The
registered screens in the Parameter select mode will be displayed.

I See the 3. PARAMETER LIST (P. 3-1) for details.

[To register screens]

Check the screen number. Find the desired screen No. by referring to the
3. PARAMETER LIST (P. 3-1).

\ 4

Enter the screen number on Display the “Parameter select setting screen” in the Setting lock
the Parameter select setting mode and enter the desired screen number to register.

screen. (A maximum of 16 screens can be registered)

\ 4

Check the registered screen. Switch the mode to the Parameter select mode to see that the
registered screen is properly displayed.

[Registering screens and display (1)]

There are 16 Parameter select setting screens and these are freely settable. Unregistered screens, if any, will
be skipped and screens are displayed in series in the Parameter select mode.

Setting lock mode: Parameter select setting screen (for registration)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
afe e [ | [ [Ed [ [ | [ R |

|:|: Registered screens |:| : Unregistered screens (Set value = 0)

Parameter select mode: Displayed screens

| A | B | C ‘ D | E ‘ F ‘ Only registered screens are grouped for display.
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9. DISPLAY RELATED FUNCTIONS

[Entering screen No.]

In this example we will register “Event 1 set value (EV1)” in the Parameter setting mode.

Monitor & SV setting mode

9-4

PV/SV monitor

00
c80

Setting lock mode
Set data unlock/lock

mr
L

is displayed.

Parameter select

@ED transfer— 663 - ftting 1_ Enterl
. I _ 1/ several | )T ) 7] )| numetc | =) 7] |
(4 seconds ) o times [ | | data e
C - " 'wlnlnlnly " alnlg=ln
D}'l [N UI_IUL:' I
N . Set the screen Register the setting
Press the 553 key until w7
Parameter setting mode number “27” for the
Event 1 set value
Keep pressing without (EV1).
releasing your finger
from the key to enter the
Setting lock mode
Monitor & SV setting mode Parameter select
Parameter select mode PV/SV monitor setting 2
1/ 1| <mope 01| Ge+<vone | CIC 117
]| Kooe + ] cG.0| ED+<moe | DG [
N mr INININInln
oSl ik i

The screen registered in
the Parameter select
setting screen 1 will be
displayed.
(Check the registered
screen)

—DCRegistration is complete)

Switch to the Parameter

select mode

A

Registration is complete.
Return to the Monitor &

SV setting mode
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9. DISPLAY RELATED FUNCTIONS

® Direct registration

Activate the direct registration on the Parameter select direct registration screen in the Setting lock mode.
Display the screen to register and press the and keys simultaneously.
The screen will be registered on the Parameter select setting screen.

L} Control must be stopped before attempting the direct registration.

[1]  When the direct registration is activated on the Parameter select direct registration screen, all
modes except for the Setting lock mode will be locked.

[To register screens]

Stop the control. (STOP) Stop the control to make a direct registration.
Activate the Parameter select Call the “Parameter select direct registration” screen and enable
direct registration. the direct registration.
[1]  When the direct registration is set to ON, modes are
' forced to be data lock state except the Setting lock
mode.

Display the desired screen
to register. Display the desired screen to register.

A

Perform registration

Press the and keys simultaneously, then the displayed
screen will be registered in the Parameter select setting screen.

[L]  When the registration is accepted, the Parameter select
setting screen No. will be displayed about one second
on the SV display.

When the data is registered into the Parameter select
setting screen 2, “P5L0O2” will be displayed.

Change the mode to the Parameter select mode to check the
registered screen.

Check the registered screens.

\ 4

Deactivate the Parameter To release the Set data lock state, call the “Parameter select
select direct registration. direct registration” screen and disable the direct registration.

\ 4

Start the control. (RUN) Start the control.
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9. DISPLAY RELATED FUNCTIONS

[Registering screens and display (2)]

This example shows the case of the direct registration under the state of the “[Registering screens and
display (1)]” (P. 9-3).

+« When directly registered

When attempting a direct registration, in case there is a registered screen in the Parameter select setting
screen, the new screen will be added to after the registered screen. Even if there are unregistered screens, the
new screen will be added to after the screen with the largest screen number of the Parameter select setting
screen.

Setting lock mode: Parameter select setting screen (for registration)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
tAaefey] | | [ [erEd [ [ | | [FEJG|

|:|: Registered screens |:| : Unregistered screens (Set value = 0) /]\

Directly registered screen
Parameter select mode: Displayed screens

| A | B | C ‘ D | E ‘ F ‘ G ‘ Only registered screens are grouped for display.

» Registering further screens

When the Parameter select setting 16 screens are registered, the latest direct registration is added to the
position of No.16, and the data before that will be moved ahead to toward the direction of the smaller
numbers. Consequently, the screen registered at the Parameter select setting 1 will be moved out and
removed from the registration.

Setting lock mode: Parameter select setting screen (for registration)

Awasdf 1 2 3 4 5 6 ¢ 8 9 10 11 12 13 14 15 16
removeda frrom
teregistaton | B | €] | | | [BJE] | | | | [F]G|H]
wuuwwuwwwwwuuuwwﬁ
|:|: Registered screens |:| : Unregistered screens (Set value = 0) Previously Newly
registered added
screen screen

Parameter select mode: Displayed screens

| B | C | D ‘ E | F ‘ G ‘ H ‘Onlyregistered screens are grouped for display.
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9. DISPLAY RELATED FUNCTIONS

[Example of Direct registration]
This is an example to make a direct registration of “Input 1 PV bias” in the Setting group 21 in the Setup
setting mode under the state of the “[Registering screens and display (1)]” (P. 9-3).

Monitor & SV setting mode Operation transfer mode Monitor & SV setting mode
PV/SV monitor RUN/STOP transfer PV/SV monitor
MODE — — — —
280 (§seconds) 0 /C [ /T | @) +<vooe 0117
cou|ess | /32 [/5 R ==k
[N} r_O
oo run 5MoF 57 aP
RUN STOP

Setting lock mode
Set data unlock/lock Parameter select direct Parameter select

@ea transfer @ED registration setting 1

\ I _ T/ several l'i | l‘ | ’l_l m
(4 seconds™) O times l—“ L’ l—, E @ED , ,
- | T - > r > et
CHCI_ DFI_ o [N
* Press the G€T) key unti Activate the direct . Register the setting Return to the Monitor
Parameter setting mode registration (turn on) & SV setting mode
is displayed. ** When the direct registration
Keep pressing without is set to ON, modes are
releasing your finger forced to be data lock state
from the key to enter the except the Setting lock mode.

Setting lock mode

Setup setting mode

Setting group No. 21 Setting group No. 10 Monitor & SV setting mode
[Input 1] [Display] PV/SV monitor
G —, al _' C”_, ,"'-,' G+ <MODE ; "l_,' ,’_l GeD)+ <MODE
- — - — < — —
! :':-:F' d5F S oF

Switch to the Setup
setting mode

Monitor & SV setting mode

Input 1_PV bias PV/SV monitor
o Auto- — J—
| C’L + | '-“- matically | ,_‘t s€eT) + { MODE “_' ’—'
o . ll_l=l. [ o I ) |€D+< ) :uu
mr isteri —) mr
LiLs| Redistering PSL G| Awrox LiL 57 af
screen 1 second
“PSL16” is displayed Registration is complete. Switch to the Parameter
to show that the data Return to the Monitor & select mode
was registered into SV setting mode
the Parameter select
setting 16.
Monitor & SV setting mode Parameter select Parameter select
CD PV/SV monitor mode 653 mode
SET
Several .
wssonsts | D[ EDr<Woog| | P | Fines” | s eostaes | oo +
cCrr mr setting 1
_H DID it "9

A directly registered
screen is displayed.

Setting lock mode

Set data unlock/lock Parameter select direct
transfer @ED registration Parameter select setting 1
J I )/ | Several D' _' - Dl _' SeT l_“ | R —
N L1 gy | times U_ A NV R U_ | €D . _’L Ll | Registration is
FF _ " Cr g alalnlaln complete
o ar o LI

The direct registration Unlock the data
turned oFF setting
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9. DISPLAY RELATED FUNCTIONS

B Parameter setting

® Parameter select direct registration
[Setting Lock Mode]

Parameter symbol

Data range

Factory set value

A5Ld

oFF:Direct registration: OFF
on: Direct registration: ON

ofF

b B

[L]  This setting returns to oF F when the power is turned off.

® Parameter select setting 1 to 16

[Setting Lo

ck Mode]

To allow “Parameter select direct registration,” Control must be stopped (STOP).

Set “on: Direct registration ON” to ON. All except Setting lock mode will be forced to data locked.
After the registration process is over, return the setting to ofFF.

Parameter symbol Data range Factory set value
DC ) I 1 |0: No registration 0
B Y S I |

1 to 313 (Screen No.)

For details, see 3. PARAMETER LIST (P. 3-1).
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9. DISPLAY RELATED FUNCTIONS

IMRO3DO05-E2

9.2 Hiding Unnecessary Screens

On this instrument, a specified range of screens can be hidden.
Below are screens that can be hidden.

e Monitor screen in the Monitor & SV setting mode

e Screens in the Operation transfer mode

e Screens restricted by the Blind function

9.2.1 Hide the monitor screen in the Monitor & SV setting mode

Show/Hide selection of the monitor screens in the Monitor & SV setting mode is available at “Select hide
items in Monitor mode” in Function block No. 10 in the Engineering mode.

[Applicable screens]

e Remote setting input value monitor

e Manipulated output value (MV) monitor *:
Input 1_Manipulated output value monitor [heat-side], Input 1 _Manipulated output value monitor [cool-side],
Input 2_Manipulated output value monitor

e Current transformer (CT) input value monitor *:
Current transformer 1 (CT1) input value monitor, Current transformer 2 (CT2) input value monitor

e Comprehensive event state

e Memory area soak time

* Setting is done at “Manipulated output value (MV) monitor” and “Current transformer (CT) input value monitor.”

[Operating navigation in the Monitor & SV setting mode]
)

Measured value (PV)/ [%
Set value (SV) display | SET

J

»
L

Interlock release

v :
Input 1_Measured value (PV)/ H
Input 2_Measured value (PV) I LY

SET

[nInly]
Ui | SET. RSET

A 4
(W[ W1N]

L
A\ 4

Remote setting Current transformer 1
input value monitor (CT1) input value monitor

o e N

|

Current transformer 2

Input 1_Manipulated output (CT2) input value monitor | o )
value monitor [heat-side] : = SET, RSET » : Press MONI or <MODE key
Ty ] SET. RSET :
Il 14 H : I:I : Screens always displayed
v Compr;]ensive CI : Scret_ans displayed according to the
Input 1_Manipulated output event state : condition
value monitor [cool-side] = T SET. R.SET
! mis_ | SET, RSET : : |:| : Screen that can be hidden
. 1wc B H
i \ 4
v Memory area soak
Input 2_Manipulated time monitor

output value monitor HP’_ SET, R.SET
e : '
. R4 H =

9-9



9. DISPLAY RELATED FUNCTIONS

B Parameter setting

® Select hide items in Monitor mode
[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol

Data range

I M _ Nl |0to31 0
daMan 0: Show all

+1: Remote setting input value monitor

+2: Manipulated output value (MV) monitor
+4: Current transformer (CT) monitor

+8: Comprehensive event state

+16: Memory area soak time

Factory set value

To select two or more functions, sum each value.

B Setting procedure

To enter the Engineering mode

Setting lock mode

Monitor & SV setting mode Set data unlock/lock

PV/SV monitor CD transfer
SET,
,JF} ,’—,' (4 seconds *) ,' 1 ,'\/ ,’ ,-“’—,’\/ €53+<MODE
- == -—— > —_—— * Press the 553 key until
l,_-l'. ,'—_,' < or 0 F ,'— Parameter setting mode
is displayed.
Lock state Unlock state Keep pressing without

releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

RUN/STOP transfer
<MoDE -, <) +<MoDE
/ /
(2 seconds) 'L\'/ E’ R ,C\'/ 5 (2 seconds)
U 57 oP
RUN STOP

T e

Engineering Mode

Function block No. 10

Select hide items

[Display] in Monitor mode
C_n €D IC M_ M| e
— o Several times | [CJ 4.0 [ITJIV .
I Annnn —’

d5H

9-10

(NN

Set “Select hide items

in Monitor mode”

o Next parameter is displayed.

e Press @@ and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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9. DISPLAY RELATED FUNCTIONS

9.2.2 Hiding screens in Operation transfer mode

Show/Hide selection of the screens in the Operation transfer mode is available at “Select hide items in
Operation transfer mode” in Function block No. 10 in the Engineering mode.

[Applicable screens]

e RUN/STOP transfer
o Autotuning (AT) *: Input 1 _Autotuning (AT), Input 2_Autotuning (AT)
e Startup tuning (ST) *: Input 1_Startup tuning (ST), Input 2_Startup tuning (ST)
e Auto/Manual transfer: Input 1 _Auto/Manual transfer, Input 2_Auto/Manual transfer
e Remote/Local transfer
(PV select transfer, 2-loop control/Differential temperature control)
e Control area Local/External transfer

* Setting is done at “Autotuning (AT)” and “Startup tuning (ST).”

B Parameter setting

® Select hide items in Operation transfer mode
[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol Data range Factory set value

C M 0to 63 0
E’ Jaa ’j 0: Show all

+1: RUN/STOP transfer
+2: Autotuning (AT)
+4: Startup tuning (ST)
+8: Auto/Manual transfer
+16: Remote/Local transfer
(PV select transfer, 2-loop control/Differential temperature control)
+32: Control area Local/External transfer

To select two or more functions, sum each value.
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9. DISPLAY RELATED FUNCTIONS

B Setting procedure

To enter the Engineering mode

ok e s e e s mm b e s b s ek e s e 4 e A s e ke s b M e s e s e e s b e s ek e s ek e

PV/SV monitor

Monitor & SV setting mode

00 M
cal

1
L

G

(4 seconds *)

A

Setting lock mode
Set data unlock/lock
transfer

I I/
[ A

o

Lock state

v

I~/

I _
[y

aFF

<D + {MoDE

Unlock state

<MoDE
(2 seconds)

Operation transfer mode

RUN/STOP transfer

v
—

v

<D +<MoDE

(2 seconds)

Engineering Mode
Function block No. 10
[Display]

Fa il

&

Several times

Select hide items in

Operation transfer mode

Iclllllll

d5F

9-12

NI NIl
LILILH_H_I

SET,

Set “Select hide items in
Operation transfer mode”

G -
2. )

o Next parameter is displayed.
* Press (Ge) and <MODE keys simultaneously to return to the

Measured value (PV)/Set value (SV) Monitor.

L

* Press the 653 key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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9. DISPLAY RELATED FUNCTIONS

9.2.3 Hiding the screen using the Blind function

The Blind function is used to hide all screens except Parameter select mode, Setting lock mode, and

Measured value (PV)/Set value (SV) monitor.
The Blind function can be set in the Setting lock mode.

M When the Blind function is activated, the instrument displays the Parameter select mode after
displaying the model and the input type/range at the time of power-up.
If all of the necessary screens are placed together in the Parameter select mode, there will be no

need of switching screens to other modes.

(A Pressing the MONI key somewhere in the Parameter select mode will bring you back to the top

screen of the Parameter select mode.
[Operation flow when the Blind function is activated]

Power ON
Automatically

‘ —»| Parameter select mode

Model,
Input type and
Input range

Y
<D + {MopE <MoDE +

Monitor & SV setting

mode
* PV/SV monitor
A A
S
663 + <M0DE (4 seconds)

Setting lock mode

* The PV/SV monitor includes Set value (SV) setting
and Manipulated output value (MV) setting.

IMRO3DO05-E2

Modes to be hidden

4 )
Operation transfer

- J

4 )

Parameter setting mode

o J

(" )
Setup setting mode

- J

4 )
Engineering mode

- J

4 )

Memory area transfer
mode
- J




9. DISPLAY RELATED FUNCTIONS

B Parameter setting

® Select Blind function
[Setting Lock Mode]

Parameter symbol

Data range

Factory set value

I 1 N
bl_l Nl

ofF: Blind function: OFF
or:  Blind function: ON

of F

B Setting procedure

Monitor & SV setting mode

PV/SV monitor

8.0
mr

e

Setting lock mode

Set data unlock/lock transfer SEB

&
(4 seconds™)

I I/
Lo n

aFF

* Press the 553 key until
Parameter setting mode
is displayed.
Keep pressing without
releasing your finger from

the key to enter the
Setting lock mode.

9-14

( Setting End )

Several
times

Select Blind function

YN
I_LU_I INCI

aFF

Set Blind function

o Next parameter is displayed.

e Press sea and <MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (For GZ400/900, the MONI key may be pressed to
return to the Measured value (PV)/Set value (SV) Monitor)
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9. DISPLAY RELATED FUNCTIONS

9.3 Hiding the Display of the Set Value (SV)

On the normal PV/SV monitor screen, the Set value (SV) is displayed on the set value (SV) display unit.
This display can be turned OFF.

m Description of function
Display of Set value (SV)

With Set value (SV) display Without Set value (SV) display

Display off

This display can be
turned OFF.
(See P. 9-21)

R.SET MONI AREA FUNC

G e N/ A

R.SET MONI AREA FUNC

G we A\

[L]  In the above figure GZ400 is used for explanation, but the operation is the same for GZ900.

B Parameter setting

® Show/Hide Input 1_SV
[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol Data range Factory set value

| )+ |0: Hide Input 1_SV 1
,’d 55 v 1: Show Input 1_SV

® Show/Hide Input 2_SV
[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol Data range Factory set value
7 )+ |0: Hide Input2 SV 1
Cd 55 v 1: Show Input 2_SV

[1] To display “Show/Hide Input 2_SV,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

IMRO3D05-E2 9-15



9. DISPLAY RELATED FUNCTIONS

B Setting procedure

To enter the Engineering mode

P e e e e e T T T e e e T T T T ]

PV/SV monitor

Monitor & SV setting mode

Setting lock mode

Set data unlock/lock transfer

000
LEIL

mr
e

&)

A

(4 seconds™)

) T/
Lo n

|
J L

(i

Lock state

<D +<MoDE

<MoDE
(2 seconds)

Operation transfer mode
RUN/STOP transfer

R/3

v
—
-
~N

—

A4

I_I_N_i

<D +<MoDE

(2 seconds)

Engineering mode
Function block No. 10
[Display]

Fa il

&)

4 times

Show/Hide Input 1_SV

_| 1/
id ':.Eu/

d5F

9-16

Setting End ) «

&)

Show/Hide Input 2_SV

'L Cl/

J_._l ._II/

&

LILILH_I l

Set Show/Hide
Input 1_SV

|
LILH_H_I I

Set Show/Hide
Input 2_SV

o Next parameter is displayed.

® Press SEB and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

T T T e e e

* Press the @EB key until
Parameter setting mode

is displayed.

Keep pressing without
releasing your finger from

the key to enter the
Setting lock mode.
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9. DISPLAY RELATED FUNCTIONS

9.4 Changing the Display Position of STOP during the Control Stop

The display position of “5/ P’ showing the control stop state can be changed.

m Description of function

The position of the STOP display can be specified; Measured value (PV) display, Set value (SV) display, or

Manipulated output value (MV) display.

Displays the STOP
on the SV display
(Factory set value)

R SET MONI AREA FUNC

[SORCUIAVEVAN

oUTER

R SET MONI AREA FUNC

ED e VA

Displays the STOP
on the PV display

[0 1]

R.SET MONI AREA FUNC

GD oz VA

3 ] Displays the STOP on the MV display
D0

[L]  In the above figure GZ400 is used for explanation, but the operation is the same for GZ900.

B Parameter setting
® STOP display selection

[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol Data range

Factory set value

S or H 0: Stop on PV display
L 1: Stop on SV display
2: Stop on MV display

1

IMRO3DO05-E2
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9. DISPLAY RELATED FUNCTIONS

m Setting procedure

To enter the Engineering mode

ek s ko s e s e s Em s h e e s e ke s e ks e ke e s ke e s e ke s Em ko e s e b e e s e

- Monitor & SV setting mode

PV/SV monitor

8.0
mr

e

Setting lock mode

Set data unlock/lock transfer

&S

(4 seconds™)

A

| 1/
oL
anr

1

Lock state

v

I I/
O n

aFF

<D +<MoDE

Unlock state

Operation transfer mode

RUN/STOP transfer
<MoDE - =, — | G +<mopE
(2 seconds) P//S R l,-\' //fj (2 seconds)
U 57 oP
. RUN STOP
N — — —
Engineering mode
Function block No. 10
[Display] STOP display selection
C_ COry e
Food | € SPLAL®D, e
o |

dsP

oo
Set STOP display

o Next parameter is displayed.

9-18

selection

S T T e

* Press the SED key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

e Press seD and <MODE keys simultaneously to return to the

Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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9. DISPLAY RELATED FUNCTIONS

9.5 Changing the ALM Lamp Lighting Condition

The light condition of the ALM lamp on the front panel can be changed.

m Description of function

ALM lamps can be configured to light on the occurrence of the following events. These are freely
combinable. If any one of selected events or alarms occurs, the ALM lamp will lights on.

e Event 1
e Event 2
e Event 3
e Event 4

e Heater break alarm 1 (HBA1)

o Heater break alarm 2 (HBA2)

e Control loop break alarm 1 (LBA1)

* Control loop break alarm 2 (LBA2) |

~

\- Factory set
ranges

e [nput 1_Input error high
e Input 1 _Input error low
e [nput 2_Input error high
e Input 2_Input error low

B Parameter setting
® ALM lamp lighting condition

[Engineering Mode: Function block No. 10 (Fn /0)]

Display example

TR

R.SET MONI AREA FUNC

G woe N A

ALM lamp

Parameter symbol

Data range

Factory set value

ALL

0 to 4095
0: OFF
+1: Event 1
+2: Event 2
+4: Event 3
+8: Event 4
+16: Heater break alarm 1 (HBA1)
+32: Heater break alarm 2 (HBA2)
+64: Control loop break alarm 1 (LBA1)
+128: Control loop break alarm 2 (LBA2)
+256: Input 1_Input error high
+512: Input 1_Input error low
+1024: Input 2_Input error high
+2048: Input 2_Input error low

To select two or more functions, sum each value.

255
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9. DISPLAY RELATED FUNCTIONS

m Setting procedure

To enter the Engineering mode

ok e s ek s Em s h m  Em b e s e s e e s kA s e ke s Em b M ke s e s e e s b e s e ke e s e e

PV/SV monitor

- Monitor & SV setting mode

-~ &
o

co.u

mn

LILLS [«

(4 seconds )

Setting lock mode
Set data unlock/lock
transfer

Y,
Lo

o

Lock state

v

G +{MoDE

<MoDE
(2 seconds)

Operation transfer mode
RUN/STOP transfer

v

I
i

<D + {moDE

(2 seconds)

Engineering mode
Function block No. 10

[Display]
C_ i
=i

ALM lamp lighting

D)

Twice

dsP

9-20

condition
I~ | (et
(N & .
00255

Set ALM lamp lighting
condition

Setting End

o Next parameter is displayed.

e

* Press the 553 key until
Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

® Press SED and <MODE keys simultaneously to return to the

Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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9. DISPLAY RELATED FUNCTIONS

9.6 Changing the Display Contents of the MV Display

While the instrument is monitoring the Measured value (PV) and the Set value (SV), the MV display can be

configured to change the display contents.

m Description of function

The MV display on the instrument can display the following data.

e Manipulated output value (MV)

® Memory area soak time

o Current transformer (CT) input value *
e Hide

*If the instrument has no current transformer (CT), the value
will not be displayed even if this setting is selected.

(AN Display of Show Memory area soak time
When the Soak time unit is set to “2,” the time is displayed as follows depending on the time to be

Display example

Manipulated
. output value
Wi (MV)

R.SET MONI AREA FUNC

GD Wz V' A\

displayed.
Time Time unit Lamp Example
2 hour or more Hours: Minutes | H:M ;_:' gE (2 hours 6 minutes)
1 hour 00 minutes 00 seconds to | Hours: Minutes: s HMs " '—'ID US
1 hour 59 minutes 59 seconds seconds H:M:S HM:S 3.7 (1 hour 8 minutes 45 seconds)
0 minutes 00 seconds to ) e
59 minutes 59 seconds Minutes: seconds M:S | M:S :_l, I.l_lg (37 minutes 9 seconds)

When the Soak time unit is set to “3: 0.00 to 59.99 seconds,” the time is displayed as follows.

Time

Time unit

Lamp

Example

0.00 seconds to 59.99 seconds

Seconds: 00

'S

s 5876

(58.76 seconds)

B Parameter setting
® Show/Hide Input 1_MV

[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol

Data range

Factory set value

I\/“/ : Hide
1d5M

0
1: Show Input 1 Manipulated output value (MV)
2:
3
4

Show Memory area soak time *

: Show Current transformer 1 (CT1) input value
: Show Current transformer 2 (CT2) input value

1

* The time unit depends on the setting of Soak time unit (Function block No. 70 in the Engineering mode).

IMRO3DO05-E2
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9. DISPLAY RELATED FUNCTIONS

® Show/Hide Input 2_MV
[Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol

Data range

Factory set value

245l

/
4

0:
1: Show Input 2 Manipulated output value (MV)
2: Show Memory area soak time *
3: Show Current transformer 1 (CT1) input value
4: Show Current transformer 2 (CT2) input value

Hide

1

* The time unit depends on the setting of Soak time unit (Function block No. 70 in the Engineering mode).

L To display “Show/Hide Input 2 MV,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop

control/Differential temperature control.

B Setting procedure

To enter the Engineering mode

o ek e s ko s ek e s s e ke s b h Mm R Em h M 4 s e ke ek e kA s e e s ks e ke e s e,

Monitor & SV setting mode

PV/SV monitor

Setting lock mode

Set data unlock/lock transfer

cal

III_I
L

&S

(4 seconds™)
'Y
L4

| 1/
oL

V' N

I I/
O n

o

Lock state

>
>

aFF

<D + <MoDE

Unlock state

<MoDE
(2 seconds)

A 4

Operation transfer mode
RUN/STOP transfer

P/'-

v

GeD +<MoDE

(2 seconds)

Engineering mode

Function block No. 10

[Display]

Fr 0

ED)

Several times R

Show/Hide Input 1_MV

- M/
l IEIW

d5F

9-22

Setting End ) «

&)

Show/Hide Input 2_MV

= M1/
I_._lLIU/

mrmmr
[N ]

Set Show/Hide
Input 1_MV

omr |
g

&S

Set Show/Hide
Input 2_MV

o Next parameter is displayed.

® Press 6@ and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

S T e

is displayed.

the key to enter the
Setting lock mode.

IMRO3DO05-E2

* Press the 553 key until
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9. DISPLAY RELATED FUNCTIONS

9.7 Checking Input Peak Value/Bottom Value
This instrument incorporates as standard the Peak/Bottom hold function which allows storing the peak (max)

and the bottom (min) Measured values (PV).

m Description of function

The peak hold/bottom hold function is used to store (hold) the peak (max) and the bottom (min) Measured
values (PV). Each of these values is updated when the measured temperature becomes more (or less) than the
value now being held.

[L]  The stored peak (max) and bottom (min) values can be reset on the Hold reset screen.

Measured value (PV)

Peak hold value

N

/ /'\ / PV

Bottom hold value

Time
A A A
Power ON Bottom hold  Peak hold Hold reset
value value
display display

updating updating

Peak/Bottom hold action description

B Parameter setting

e Input 1_Peak hold monitor
[Setup Setting Mode: Setting group No. 91 (505 /)]

Parameter symbol Data range Factory set value

| P [N ’_{ Input 1_Input range low — (Input 1_5 % of input span) —
(RN Sy to Input 1_Input range high + (Input 1_5 % of input span)

Varies with the setting of the Decimal point position.

IMRO3DO05-E2 9-23



9. DISPLAY RELATED FUNCTIONS

o Input 2_Peak hold monitor
[Setup Setting Mode: Setting group No. 91 (5059 /)]

Parameter symbol Data range Factory set value

| P l_') I _| |Input2 Inputrange low — (Input 2_5 % of input span) —
coneg | Input 2_Input range high + (Input 2_5 % of input span)

Varies with the setting of the Decimal point position.

[L] To display “Input 2 Peak hold monitor,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to Control
with PV select, 2-loop control/Differential temperature control, or Input circuit error alarm.

e Input 1_Bottom hold monitor
[Setup Setting Mode: Setting group No. 91 (53 /)]
Parameter symbol Data range Factory set value

| ] | |Input 1_Input range low — (Input 1_5 % of input span) —
'-b H Lo to Input 1_Input range high + (Input 1_5 % of input span)

Varies with the setting of the Decimal point position.

e Input 2_Bottom hold monitor
[Setup Setting Mode: Setting group No. 91 (5~59 /)]

Parameter symbol Data range Factory set value

| ] | |Input 2_Input range low — (Input 2_5 % of input span) —
L b H Lo to Input 2_Input range high + (Input 2_5 % of input span)

Varies with the setting of the Decimal point position.

[}  To display “Input 2_Bottomk hold monitor,” specify “Measured input 2" at the time of order, AND
“Select function for input 2 (Function block No. 58 in Engineering mode) must be set to Control
with PV select, 2-loop control/Differential temperature control, or Input circuit error alarm.

o Input 1_Hold reset
[Setup Setting Mode: Setting group No. 91 (53 /)]

Parameter symbol Data range Factory set value

1)) [0 |Hetd: Hold Hol.d
'.HL C”" ~EGEl: Reset

Returns to Hold state automatically after reset.

LIl Note that the both of the peak and the bottom hold values are reset at a time by the hold reset
operation.
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9. DISPLAY RELATED FUNCTIONS

o Input 2_Hold reset
[Setup Setting Mode: Setting group No. 91 (5059 /)]

Parameter symbol Data range Factory set value

1 40 |Hold: Hold fete
COTL O | -ESEM. Reset

Returns to Hold state automatically after reset.

[L]  To display “Input 2 Hold reset,” specify “Measured input 2” at the time of order, AND “Select
function for input 2” (Function block No. 58 in Engineering mode) must be set to Control with PV
select, 2-loop control/Differential temperature control, or Input circuit error alarm.

LL]  Note that the both of the peak and the bottom hold values are reset at a time by the hold reset
operation.
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9. DISPLAY RELATED FUNCTIONS

B Setting procedure

Monitor & SV setting mode

Setup setting mode
Setting group No. 10

PV/SV monitor [Display]
010 C_ i
C.L | €D+ | Gy 1

—_—

d5F

i
L

Setting group No. 91

[System]

=)

In the case of two inputs

v

_ 0
15

LM

Input 1_Peak hold monitor

&

5

LT ==

5

Input 1_Hold reset

=)

In the case of one input

—— > ( Setting End

Input 2_Peak hold monitor

o Next parameter is displayed.
e Press sea and {MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)

Input 2_Bottom hold monitor

LL

cPHLd| € )| C
co4o

(N ._l

384

IHLdR|,

Input 1_Bottom hold monitor

ED)

I—H I _
l Ny

S

i?50

Displays Input 1_
Peak hold monitor

IBAHLd

Hol o

&)

Set Input 1_Hold
reset

Input 2_Hold reset

Displays Input 2_
Peak hold monitor Bottom hold

monitor

Displays Input 2_

e HL AR
Hol o

on
o

Displays Input 1_
Bottom hold
monitor

Set Input 2_Hold
reset

Setting End )«

o Next parameter is displayed.
o Press sea and {MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)

9-26
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9. DISPLAY RELATED FUNCTIONS

9.8 Suppressing the Display Flickering

The display flickering due to input changes in PV/SV monitor screen can be reduced by extending the
display update cycle.

e Applicable screens

The PV/SV monitor screen which comes at the beginning in the Monitor & SV setting mode. When the
instrument has two inputs, PV/SV on the Input 2 is also covered.

[L] The Manipulated output value (MV) displayed on the Manipulated output value (MV) display is
also covered.

[1-loop control]

*Auto mode *Manual mode
Input 1_Measured value (PV)/ Input 1_Measured value (PV)/
Input 1_Set value (SV) Input 1_Manual manipulated output value (MV)
PV amm m PV amm n
NN e
mr 1 r
L [
[2-loop control]
* Auto mode * Manual mode
Input 1_Measured value (PV)/ Input 2_Measured value (PV)/ Input 1_Measured value (PV)/ Input 2_Measured value (PV)/
Input 1_Set value (SV) Input 2_Set value (SV) Input 1_Manual manipulated output value (MV)  Input 2_Manual manipulated output value (MV)
VIV anmn| PV anmn PV amm V2l anm
NN e e IL (N
rr mr N_IS ] - 5 m
(AN (AN [ ey A L
[Control with PV select]
* Auto mode * Manual mode
PV select Measured value (PV)/ PV select Measured value (PV)/
Input 1_Set value (SV) Input 1_Manual manipulated output value (MV)
PV amm PV amm m
[N NAN] o
mr nc N
(AN 1 Ci L
[Differential temperature control]
* Auto mode
Measured value (PV) of
differential temperature input/
. : Input 1_M; d val PV)/ Input 2_M d value (PV)/
Set v SV aorerkl ot 1 Nessured e () ot 2 e e
A P B VI anm N V2l anmn
L NN AN
mr mr mr
(AN L L
* Manual mode
Measured value (PV) of differential
temperature input/ ) Input1 M d value (PV)/ Input 2. M d value (PV)/
LZTS; 1(M'\\A/?"“a' manipulated output |:Eﬂt 1:M2ﬁzgﬁna\fi:ja(ted )output value (MV) I:Sﬂt 2:M2i3:ﬁna\:wai;ja(ted )output value (MV)
PVIl _ mna PV ammn V2 ammn
(A e NN
mncinr II—IC m - m
[ [ S.LI
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9. DISPLAY RELATED FUNCTIONS

B Parameter setting

e Display update cycle
[Setup Setting Mode: Setting group No. 10 (5~ /0)]

Parameter symbol Data range Factory set value
D,/[‘H) I: 50 ms 6: 300 ms 1
v o |2:100ms 7: 350 ms
3: 150 ms 8: 400 ms
4: 200 ms 9: 450 ms
5: 250 ms 10:500 ms

B Setting procedure

Setup setting mode

Monitor & SV setting mode Setting group No. 10
PV/SV monitor [Display] Display update cycle
S — =
cOl|®+<oe Dn i |, AViYH &
od d5F ool |

Set Display update cycle

Setting End ) <

o Next parameter is displayed.

e Press SED and <MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)

9-28 IMRO3D05-E2



9. DISPLAY RELATED FUNCTIONS

9.9 Checking the Instrument Information

When error occurs and when you contact us, you are requested to provide us with the information on the
instrument model code and specification. You can check the ROM version, model code and serial number of
the instrument on the instrument display. The Integrated operating time and the maximum ambient
temperature (Peak hold monitor of the ambient temperature).

®m How to check
® ROM Version
[Example] O

I l
—

- 1l l
| I Running number

Version number

I\ [ II I
| 1
i

® Model code monitor

Displays the model code of the instrument. As the Model code is too long to be displayed on a single screen,
it can be scrolled left and right with and keys.

Example: Model code is GZ400FK02-MM4*1TA2NN/1

A | ZHG0F | A '-.'ULF
—> o - d -
Hld-n Uc-rm
i |
A4y i o ir
Z400F 400FK
K02-M 02-MM
M4x1T 4%1TA
The model code scrolls The Up key was pressed The Up key was pressed
from the PV display to once. once more.
the SV display The model code was The displayed characters
continuously over two scrolled one digit left. were scrolled one more

displays.
o Instrument number monitor
Displays the serial number of the instrument.
[L]  To read the displayed characters, see “Character Symbols” (P. i-2).

[L]  Alternatively, you can check the model code (MODEL), serial number (S/N) and suffix code
(CODE) on the label on the side of the instrument if you are unable to check the information on the
display.

e Integrated operating time

As soon as the instrument is powered, “1” is added. Thereafter, “1” is accumulated for each hour.

@ Peak hold monitor of the ambient temperature

Temperature around the rear terminal is measured and the maximum value is stored.

[L] The Integrated operating time and the maximum ambient temperature (Peak hold monitor of the
ambient temperature) cannot be reset.

IMRO3DO05-E2 9-29



9. DISPLAY RELATED FUNCTIONS

B Operating procedure

To enter the Engineering mode

! Monitor & SV setting mode Setting lock mode

. * Press the SEB key until
Parameter setting mode

is displayed.

Keep pressing without
releasing your finger from
the key to enter the

Setting lock mode.

1
1

1 PV/SV monitor Set data unlock/lock transfer

: 0|, €2 Y, Y,

: co.L s | gl i} , Lol €D+ oo
1 —

. 00 e anr oFF

1 Lock state Unlock state

1

\

G<D) +{MoDE

(2 seconds)

Engineering mode
Function block No. 10

Engineering mode
Function block No. 91

[Display] [System] C D
Ta) - 0 | ==
= IL I—l.%l' I Twice

—»

Integrated operating
time

I
mi

d5F 5595

Instrument number

Peak hold monitor of
ambient temperature

I |1
€D I

i2345

Displays the
Integrated operating
time

35
Displays the Peak

hold monitor of
ambient temperature

ROM version

1M
RoM|,

monitor Model code monitor
i — 70
& |LULuUU| & | U500
ooooo FEOC-
Displays the Displays the Model
Instrument number code monitor
monitor

—»( Setting End

o Next parameter is displayed.

e Press s@ and <MODE keys simultaneously to return to the

Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value

(PV)/Set value (SV) Monitor)
e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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SETTING
AND

This chapter describes setting and key operation related functions, setting
contents and setting procedure based on the keywords related to setting and key
operation.

10.1 Limiting the Setting Range of Set Value (SV).........ccccccc 10-2
10.2 Eliminating a Sudden Set Value Change

(Setting Change Rate Limiter) ..o 10-6
10.3 Storing the Control Related Set Values

(Memory Area FUNCHION)..........uviiiiiiiiiiieee e 10-10
10.4 Copying the Data in Memory Area to Set Other Areas.............. 10-16
10.5 Running a Simple Ramp/Soak Operation.............cccccccviiinnnnen. 10-18
10.6 Using a Simple Sequence Operation...........cccovvvveeieeieeieeeeeinnnnn. 10-26
10.7 Registering a Set Value (SV) Without Pressing the SET Key.... 10-33
10.8 Accessing Some Functions Directly (FUNC Key)...................... 10-35
10.9 Restricting Key Operation (Set Data LocK).........ccccceeevvvvvivnnnnnnn. 10-38
10.10 Fixing the Set Value to a Specified Value

(Fix Parameter Setting) ......coovvveiiieiiiiiee 10-41

10.11 Initializing the Set Data.............cooviiiiiiii e, 10-45
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10. SETTING AND KEY OPERATION

10.1 Limiting the Setting Range of Set Value (SV)

To limit the setting range of the Set value (SV), Setting limiter is used.

m Description of function

Setting limiter is a function to limit the setting range of the Set value (SV) within the input range.

Example: The input range is from —200.0 to +1372.0 °C, the Setting limiter high is 400.0 °C, and the
Setting limiter low is 0.0 °C.

Input range low Input range high

|< Input range =|

| Setting range :
1 T
—-200.0 °C 0.0 °C 400.0 °C +1372.0 °C

Setting limiter low Setting limiter high

[}  When the input range is changed, the setting limiter may be also changed according to the changed
setting.

[Example 1]
Input 1 _Input range is 0 to 1372 °C, Input 1_Setting limiter high is 800 °C. Changing the Input 1
Input range high to 400 °C will change the Setting limiter high to 400 °C accordingly.

Input range low Input range high

|4 Input range =|

| Setting range :

| A A I
0°C 100 °C 800 °C 1372 °C
Setting limiter low Setting limiter high

400 °C
Input range ———» Change

| Setting range |

I AN I
00°C  100°C 400 °C
Setting limiter low Setting limiter high

10-2 IMRO3DO05-E2



10. SETTING AND KEY OPERATION

[Example 2]

When the Input 1_Input range is 0 to 400 °C and the Input 1 _Setting limiter high is 400 °C,
changing the Input 1 Input range high to 800 °C will not affect the setting limiter value. In this
case the Input 1_Setting limiter high remains 400 °C.

When a wider setting range of the Set value (SV) is required according to the extended input range,
change the setting limiter value accordingly.

Input range low Input range high
0°C 400 °C
Change
Input range ——»
| Setting range
! A
i 100 °C 400 °C
! Setting limiter low  Setting limiter high
!
0°C 800 °C

Input range

| Setting range |

1 N A '
100 °C 400 OC\ Simply changing the input
Setting limiter low Setting limiter high range alone will not affect

the setting limiter.

B Parameter setting

® Input 1_Setting limiter high
[Engineering Mode: Function block No. 71 (Fa /)]

Parameter symbol Data range Factory set value
| c, | H} Input 1_Setting limiter low to Input 1_Input range high Input 1_Input range high
(R When Control with PV select: Control with PV select:
Input 1_Setting limiter low to PV select input range high PV select input range high
Varies with the setting of the Decimal point position.

& See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 1_Setting
limiter high is changed.
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10. SETTING AND KEY OPERATION

® Input 2_Setting limiter high
[Engineering Mode: Function block No. 72 (FA"12)]

Parameter symbol Data range Factory set value

a C ’g_l Input 2_Setting limiter low to Input 2_Input range high Input 2_Input range high
I )

Varies with the setting of the Decimal point position.

m To display “Input 2 Setting limiter high,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

= See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS

CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 2_Setting
limiter high is changed.

® Input 1_Setting limiter low
[Engineering Mode: Function block No. 71 (Fn /)]

Parameter symbol Data range Factory set value
[ | Input 1_Input range low to Input 1_Setting limiter high Input 1_Input range low
I JLL When Control with PV select: Control with PV select:
PV select input range low to Input 1_Setting limiter high PV select input range low
Varies with the setting of the Decimal point position.

I  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 1_Setting
limiter low is changed.

® Input 2_Setting limiter low
[Engineering Mode: Function block No. 72 (FA"12)]

Parameter symbol Data range Factory set value
’j Co Input 2_Input range low to Input 2_Setting limiter high Input 2_Input range low
L. L L

Varies with the setting of the Decimal point position.

m To display “Input 2 Setting limiter low,” specify “Measured input 2” at the time of order, AND
“Select function for input 2” (Function block No. 58 in Engineering mode) must be set to 2-loop
control/Differential temperature control.

I  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Input 2_Setting
limiter low is changed.
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10. SETTING AND KEY OPERATION

m Setting procedure

To enter the Engineering mode

—— -t - -

Monitor & SV setting mode

Setting lock mode
Set data unlock/lock

PV/SV monitor CD transfer
SET,
,JF,, ,’—,' (4 seconds *) ,' ,-“' ,'\/ ,’ ,-"’—,’\/ €53+<MODE ‘
- = - > —_—— * Press the 653 key until
B” < or DFIL Parameter setting mode
— is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

L

RUN/STOP transfer
<MoDE P — <D +<MoDE
/ /
(2 seconds) 'L\,/ E’ R F\'/ 5 (2 seconds)
14 L 'l
rUn 57 oP
RUN STOP

Engineering mode
Function block No. 10

Function block No. 71

[Display] [Input 1_Setting limiter] Input 1_Setting limiter high Input 1_Setting limiter low
— S —
Fridl | [FaTT! | & |1 Eu_:“ @1 5L
d5P L 5L |« 13" =

In the case of
two inputs

Set Setting limiter high Set Setting limiter low

v

Function block No. 72
[Input 2_Setting limiter]

In the case of two inputs

)
&

In the case of one input

(Setting End )¢—

o Next parameter is displayed.

o Press 5&3 and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.
o Select lock on the Set data unlock/lock transfer.

Input 2_Setting limiter high Input 2_Setting limiter low

C-l u 6@;::—'. "u H @3;:_:'. Cu'__ &)
2 5HL I3N20 -2000

IMRO3DO05-E2

Set Setting limiter high

( Setting End )«

o Next parameter is displayed.

e Press G€D) and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

Set Setting limiter low
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10. SETTING AND KEY OPERATION

10.2 Eliminating a Sudden Set Value Change
(Setting Change Rate Limiter)

This function allows the Set value (SV) to change gradually, not rapidly or not at a time, when the Set value
(SV) is changed.

m Description of function

This function is to allow the Set value (SV) to be automatically changed at specific rates when a new Set
value (SV).

Setting the Setting change rate limiter unit time parameter and the Setting change rate limiter (up and down)
will enable setting the changing rate (setting change rate limiter/unit time) of the Setting change rate limiter
(up or down).

[Application examples of Setting change rate limiter]

¢ Increasing the SV to a higher value o Decreasing the SV to a lower value
SV SV
A
SV SV A

Decrease gradually
at specific rate

[Before changing] ™1

[After changing] ~

sV Increase gradually SV
[Before changing] "] T at specific rate [After changing] "=~ "7777 |
! i
[} [}
| [}
L P Time : P Time
Changing the set value Changing the set value

When the Setting change rate limiter is used, the Set value (SV) will also ramp up or ramp down by
the function at power-on and operation mode change from STOP to RUN.

When the Set value (SV) is changed by the Memory area transfer function, the Setting change rate
limiter functions from the Set value (SV) before the change (transfer) toward the set value after the
change (transfer).

If the Autotuning (AT) function is activated while the Set value (SV) is ramping up or ramping
down by the Setting change rate limiter, the AT will starts after the Set value (SV) finishes ramp-up
or ramp-down by the limiter, and the controller is in PID control mode until the AT starts.

When the value of Setting change rate limiter is changed during normal operation, the ramp-up or
ramp-down rate will be changed unless the SV already has finished ramp-up or ramp-down by the
function.

B B b DB B

When Setting change rate limiter is set to other than “OFF: No function (disabled)” and when the
Event type is set to a SV monitor value, the Event re-hold function by the Set value (SV) change is
invalid. However, the event using a local SV will have the Event re-hold function by the Set value
(SV) change valid.

During the Remote mode, the Input 1 _Setting change rate limiter will function to Remote setting
input value.

E

10-6 IMRO3D05-E2



10. SETTING AND KEY OPERATION

B Parameter setting

® Input 1_Setting change rate limiter (up)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
| q 1/ ) 1 |0 toInput1_Input span 0

LV vy (When Control with PV select: 0 to PV select input span)

0: No function

Varies with the setting of the Decimal point position.

® Input 2_Setting change rate limiter (up)
[Parameter Setting Mode: Parameter groupNo. 70 (Pn"0)]

Parameter symbol Data range Factory set value
E q 1/ ) | |0 toInput2 Input span 0
AR AR 0: No function

Varies with the setting of the Decimal point position.

[L]  To display “Input 2_Setting change rate limiter (up),” specify “Measured input 2” at the time of
order, AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.

® Input 1_Setting change rate limiter (down)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
| C 1/ 0 _) |0toInput1_Input span 0
L.Jdv g (When Control with PV select: 0 to PV select input span)

0: No function

Varies with the setting of the Decimal point position.

® Input 2_Setting change rate limiter (down)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

)/ | |0 toInput2 Input span 0
c5ryRd

0: No function

Varies with the setting of the Decimal point position.

[} To display “Input 2_Setting change rate limiter (down),” specify “Measured input 2” at the time of
order, AND “Select function for input 2”” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.
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10. SETTING AND KEY OPERATION

® Setting change rate limiter unit time
[Engineering Mode: Function block No. 70 (FA"0)]

Parameter symbol Data range Factory set value
CisQnr 0.1 to 360.0 seconds 0.1
AV v

m Setting procedure
® Set the Setting change rate limiter unit time parameter

To enter the Engineering mode
Setting lock mode
Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer

D)

T T 4 cooris™ b T/ T2 | @)+ <mopE
CoL m LuLn q L L“-_'.\. * Press the 653 key until
B.LI < o D}-,’— Parameter setting mode

is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.

Lock state Unlock state

Operation transfer mode

L

RUN/STOP transfer
<MoDE =, — | G+ <mopE
/ /
(2 seconds) F\'/ 5 R I-\'/ '_-, (2 seconds)
rLn 57 cP
RUN STOP
\' ————————————————————————————————————————————————————————————— — — -
Engineering mode
Function block No. 10 Function block No. 70 Setting change rate limiter
[Display] [Memory area] unit time
— 1 Several | [— _ ITIM] Ci/oor
aL;-, I imes | I~ J é@k v i G

d5P ArER o001
Set “Setting change
rate limiter unit time”

(Setting End )¢—

o Next parameter is displayed.

® Press sea and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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10. SETTING AND KEY OPERATION

® Set the Setting change rate limiter (up/down)

Parameter setting mode
Monitor & SV setting mode Parameter group No. 00 Parameter group No. 70 Input 1_Setting change
PV/SV monitor [Setting] [Memory area] rate limiter (up)
S0 r| D00 | sees [ 07107 €D [y ci ond )
L LI L |2 secondg) l—ll i times | I I 1 (I atimes | .V IV
r " " nlnlnlnly
”_I—'J_l SH HI—E’C’ [ A
Set “Setting change

rate limiter (up)”

Input 2_Setting change Input 2_Setting change Input 1_Setting change
rate limiter (down) rate limiter (up) rate limiter (down)

G Inthe case of |y =) , =

& |5V FdL @ |[25VRL| simes  womus | |5V Rd

V'

wlnlelnlnlh wlnlnlnlnld nlnlnlnln

[N [N LH_U_I [N
Set “Setting change Set “Setting change Set “Setting change
rate limiter (down)” rate limiter (up)” rate limiter (down)”

In the case of

@@ one input

A 4

»( Setting End

o Next parameter is displayed.
e Press 5&3 and {MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the

Measured value (PV)/Set value (SV) Monitor)

10-9
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10. SETTING AND KEY OPERATION

10.3 Storing the Control Related Set Values
(Memory Area Function)

This function allows PID related parameters such as a Set value (SV) to be stored as an area and up to 16
areas.

m Description of function

The Memory area function is to store up to 16 areas of parameters such as a Set value (SV). Parameters that
can be stored in an area are those inside the Parameter setting mode*.

One of the Areas is used for control, and the currently selected area is Control area.

Storing set values according to work processes in a location called “area” allows a necessary set of set values
for the work process to be retrieved only by changing the area number.

* ON/OFF action differential gap (upper) and (lower) are excluded.

Parameters inside the Parameter setting mode are categorized into six groups by the setting contents.
These parameters are categorized into three groups during the “Level PID” function.

® Memory area parameters of Parameter group No. 00 (P-J0) [Set value (SV)]

Input 1_Set value (SV)
Input 2_Set value (SV)
Set value (SV) of differential temperature input

® Memory area parameters of Parameter group No. 40 (P~43) [Event]

Event 1 set value (EV1) or Event 1 set value (EV1) [high]
Event 1 set value (EV1’) [low]

Event 2set value (EV2) or Event 2set value (EV2) [high]
Event 2set value (EV2’) [low]

Event 3set value (EV3) or Event 3set value (EV3) [high]
Event 3set value (EV3’) [low]

Event 4set value (EV4) or Event 4set value (EV4) [high]
Event 4set value (EV4’) [low]

® Memory area parameters of Parameter group No. 51 (P»5 /) [Input 1_Control]

Input 1_Proportional band [heat-side] Input 1_FF amount

Input 1_Integral time [heat-side] Input 1_Output limiter high [heat-side]

Input 1 _Derivative time [heat-side] Input 1_Output limiter low [heat-side]

Input 1_Control response parameter Input 1_Control loop break alarm (LBA) time
Input 1_Proactive intensity Input 1_LBA deadband (LBD)

Input 1_Manual reset

® Memory area parameters of Parameter group No. 52 (PA52) [Input 2_Control]

Input 2 Proportional band Input 2_FF amount

Input 2_Integral time Input 2_Output limiter high

Input 2_Derivative time Input 2_Output limiter low

Input 2_Control response parameter Input 2_Control loop break alarm (LBA) time
Input 2_Proactive intensity Input 2 LBA deadband (LBD)

Input 2__Manual reset

10-10 IMRO3D05-E2



10. SETTING AND KEY OPERATION

® Memory area parameters of Parameter group No. 56 (P~56) [Input_1 Cooling control]

Input 1 _Proportional band [cool-side]
Input 1_Integral time [cool-side]

Input 1_Derivative time [cool-side]
Input 1 _Overlap/Deadband

Input 1_Output limiter high [cool-side]
Input 1_Output limiter low [cool-side]

® Memory area parameters of Parameter group No. 70 (P~"0) [Memory area]

Select Trigger type for Memory area transfer Input 1_Manipulated output value (Area)
Area soak time Input 2_Setting change rate limiter (up)

Link area number Input 2_Setting change rate limiter (down)
Input 1_Setting change rate limiter (up) Input 2_Auto/Manual transfer selection (Area)
Input 1_Setting change rate limiter (down) Input 2 Manipulated output value (Area)
Input 1 _Auto/Manual transfer selection (Area) Remote/Local transfer selection (Area)

® Memory area parameters of Parameter group No. 71 (P~ 1)
[Input 1_Input knee point correction]

Input 1 Number of knee point Input 1 Knee point correction value 1
Input 1_Knee point input value 1 Input 1_Knee point correction value 2
Input 1_Knee point input value 2 Input 1_Knee point correction value 3
Input 1 _Knee point input value 3 Input 1 Knee point correction value 4
Input 1_Knee point input value 4 Input 1_Knee point correction value 5

Input 1_Knee point input value 5

® Memory area parameters of Parameter group No. 72 (P~"i2)
[Input 2_Input knee point correction]

Input 2_Number of knee point Input 2_Knee point correction value 1
Input 2_Knee point input value 1 Input 2_Knee point correction value 2
Input 2_Knee point input value 2 Input 2 Knee point correction value 3
Input 2_Knee point input value 3 Input 2_Knee point correction value 4
Input 2_Knee point input value 4 Input 2_Knee point correction value 5

Input 2_Knee point input value 5

[Groups used during the Level PID]
e Group 0: Parameter group No. 00, No. 40, No. 70, No. 71, and No. 72

e Group 1: Parameter group No. 51 and No. 56
e Group 2: Parameter group No. 52

& For Level PID function, see 8.13. Controlling with Level PID (P. 8-72).
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10. SETTING AND KEY OPERATION

® Structural image of Memory area

r Memory area 16 ﬂ
Memory area 2 ——
/—Qmory area 1 ﬂ

Parameter group No. 00
Parameter group No. 40
Parameter group No. 51
Parameter group No. 52 J
Parameter group No. 56
Parameter group No. 70 e
Parameter group No. 71 -7
Parameter group No. 72 J

- J

[Control area]

/— Memory area X ﬂ

Parameter group No.
Parameter group No.
Parameter group No.
Parameter group No.
Parameter group No.
Parameter group No.
Parameter group No.
Parameter group No.

00
40
51
52
56
70
71
72

[L]  The following four parameters are used in common in all Memory areas, and therefore are not

included in the Memory area.

Parameter group No. 51: Input 1 _ON/OFF action differential gap (upper)
Input 1_ON/OFF action differential gap (lower)
Parameter group No. 52: Input 2 ON/OFF action differential gap (upper)
Input 2 ON/OFF action differential gap (lower)

10-12
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10. SETTING AND KEY OPERATION

®m Transferring the Control area

The Control area is displayed on the Memory area display Example
during the monitor display state. (See the right picture)

Control area can be transferred by Key operations, Digital
input, or communication. Memory area transfer by Memory
Area Soak time is also possible.

& For the communication, refer to the separate
GZ400/GZ900 Instruction Manual [Host
communication] (IMRO03D07-E[]).

Memory area
display

R SET MONI AREA FUNC

@D <wos S A

® Selection by front key operation

Changing the Control area from 1 to 2

Monitor & SV setting mode Memory area transfer mode
PV/SV monitor Memory area transfer
011 oC O CI0C O G
AREA COJ.L| AREA ’LNL\"__ I l lLNL\"__’Ll &)
| mln] " nrrr | nrrm -
I (AN [N [N
Change the Memory Store the changed
area number to 2 value
Monitor & SV setting mode
PV/SV monitor
0
AREA Lo |
E nr
(AN

® Switching the Control area by Digital Input (DI)

To switch the control area by Digital input (DI), the instrument must have an option (Digital input). The
memory area transfer must be set at DI1 function selection.

To change the Control area by Digital input (DI), two methods are offered; Transfer using the SET signal
input and transfer without the SET signal.

+ With a SET signal: After the Memory area has been selected by the DI, close the contact of the SET
signal so that the Control area is transferred.

+ Without a SET signal input:
After the Memory area has been selected by the DI, the Area will be automatically
changed after the time period (1 to 5 seconds) set at “Area switching time (without
area set signal)” in Function block No. 23 in the Engineering mode.

& For details, see 5.2 Switching Functions Using Digital Inputs (DI) (P. 5-16).

® Switching the Control area by Area soak time

Changing the Memory area by the Memory area soak time will need setting the Memory area No. to which
the Memory area is switched.

See 10.5 Running a Simple Ramp/Soak Operation (P. 10-18) or 10.6 Using a Simple Sequence
Operation (P. 10-26) for details.
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10. SETTING AND KEY OPERATION

m Changing the data in the Memory area
® Change the Event 1 set value in the Control area (Memory area 1) from 10.0 to 50.0

Parameter setting mode Parameter setting mode
Monitor & SV setting mode Parameter group No. 00 Parameter group No. 40
PV/SV monitor [Setting] [Event] Event 1 set value (EV1)
o & [ o_nn o_un |es C1s ] Swooe
AREA L L. L |@seconds) bigen I 1 ILIL Jarea 1L ) [AREA LV || Twice
| mln] | - S Ty o ann
I (AN I l:lH I E H I [N H_IJ._L
Change the mode to Change the Change the Event 1 Shift the flashing Flashing
the Parameter setting Parameter group 40 set value digit.
mode
) 1/ | ’C 1/ 1
- « AREA V 1] 4times |area v I
Setting End )¢ o onncnn | onm o[
I )y A I LH_I’ N
o Next parameter is displayed. Store the changed Flashing
* Press (Ge) and <MODE keys simultaneously to return value Change the set value
to the Measured value (PV)/Set value (SV) Monitor. t0 50.0

(The MONI key may be pressed to return
to the Measured value (PV)/Set value (SV) Monitor)

® Change the Event 1 set value from 10.0 to 50.0 in Memory area 3 when the Control
area is Memory area 1.

) i Parameter setting mode Parameter setting mode
Monitor & SV settllng mode Parameter group No. 00 Parameter group No. 40
PV/SV monitor [Setting] [Event] Event 1 set value (EV1)
-_ — — — MODE
200 € [ o_nn | Ial o-un 1 1)<
AREA L LI L |@seconds) hagea I 1 TS AN Jarea 111 €D ) IAREA v || Stimes
| N | S ) oy o ann
I L I SH I E ,J I NN} H_IJ_L
Change the mode to Change the Change the Event 1 Shift the flashing digit Clashi
the Parameter setting Parameter group 40 set value to the Memory area ashing
mode display
Chso s | <wooe Cis o Chso
AREA LV ]| 4times |rea v 1 S UMeS JaREA LV ||, Twice |area v 1|,
2 nnCchn| 2o omnn 2 nnannf I N
| (NN | [N ] | o oo I oo
L3 ¥ * L3 13 13
Flashing * " Flashing Flashing *  "Flashing Flashing Flashing
Store the changed Change the set value Change the Memory Shift the flashing digit.
value to 50.0 area No. to 3.

* The Memory area number
flashes when it is not in the
Control area.

SET,
e D)

o Next parameter is displayed.

e Press @ea and <MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)
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10. SETTING AND KEY OPERATION

B Memory area display
During the PV/SV monitor display, the Set value (SV) displayed on the SV display is the Set value (SV) in

the Memory area No. now displayed on the Memory area display.
During the Monitor & SV setting mode display, the time displayed on the Memory area soak time is the time

of the Memory area No. now displayed on the Memory area display.

[Example]
Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor Memory area soak time monitor
0 0M OO

AREA o AREA i

3 m i 7 -0 | i

3 L:'SU Set value (SV) in Memory C‘ EI,.U | Q—Memory area soak time

area 3 in Memory area 2

B Parameter setting

® Memory area transfer
[Memory Area Transfer Mode]

Factory set value
1

Parameter symbol Data range
N N 1to 16
ARER

[L]  When the “Area lock” setting is “Memory area is not adjustable when the setting data is locked”, this
parameter will not be displayed.

I  See “4. PARAMETERS THAT ARE INITIALIZED/MODIFIED WHEN SETTING IS
CHANGED (P. 4-1)” for the parameters that are automatically converted when the Memory area

is changed.
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10. SETTING AND KEY OPERATION

10.4 Copying the Data in Memory Area to Set Other Areas

Up to 16 Memory areas can be set, but it consumes time if Memory areas are set one after another. On this

instrument, the data in the Memory area can be copied.

m Screens for Area copy mode

&)
]M{Parameter setting mode*}

[ Monitor & SV setting

* You can start from any screen inside the

mode* Parameter setting mode.
NA\+HNV
Area copy mode
(" Set “Copy from” (source) )
v
FFI M ; F M ,C‘D M ; FD M
AREA LI NAp " AreA (AN [ B i t AREA YO, ” | are N
/ & !
#
7
Flashing
SET,
& Set “Copy to” (destination)
F = = =
AREA I D < kARE/i I U __________________ AREA. I U < =ARE/i U < kAREA I U
! & A |
[
T
Flashing @EB
v Selecting this screen
Confirm to T = T will copy to all areas
execute 17 ;b — > 17 ,E] The example (left) shows
Area copy Ao < Yrs copying Area 1 to Area 6
l@@ l@@
Check Area EC“D'J' ,’:,:”C”_-"
copy status rAACL ol
&) )
Set “Copy from”| FRaM .
(source) !
N\ _J

[To exit from Area copy mode]

[ Area copy mode**

AV

**You can start
from any screen
inside the Area
copy mode.

@< + {MoDE

Parameter setting mode
Parameter group No. 00

0 _mnr
aren I IS

.’ 54

10-16
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10. SETTING AND KEY OPERATION

[Example Area copy]

Copy the data in Memory Area 1 to Memory area 5

Monitor & SV setting mode

Parameter setting mode
Parameter group No. 00

Area copy mode
PV/SV monitor [Setting] Set “Copy from” Set “Copy to”
001 O_nr |([IAHV] CO_ M| GEe ~ _
AREA (NN aren I 1 1L L’_ phrea IV € » AREA I
| mr | | |
I [AN] I l:lH I I

Change the mode to
the Parameter setting
mode

Check Area copy status

Change the mode to
the Area copy mode

Register Area 1 as Copy
source, and switch to
the “Copy to” screen

Confirm to execute

Change the Area 5

Area copy
[ oF Iy C Iy C r .
'_'_-”L,E,, ,/\- E_,: ,/\- E,:@EB AREA I '_-, < 4 times
at! HES no 5

Check copying result

Start copying
(oK display)

Check that this is a copy
from Area 1 to Area 5
and switch to the YES

screen.

Register as “Copy to”

D)

——( Copy End

o Next parameter is displayed.

e Press se:'a and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
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10. SETTING AND KEY OPERATION

10.5 Running a Simple Ramp/Soak Operation

On this instrument multiple Memory areas can be linked to run a simple ramp/soak control.

m Description of function
Simple Ramp/Soak control is possible by setting a Set value (SV), Setting change rate limiter (up/down),

Area soak time, and Link area number in each memory area.

e Set value (SV): Sets the fixed set point control (control by fixed set value) desired value of each
memory area.

e Setting change rate limiter:
Sets the slope of the Set value (SV) which is raised or lowered at each unit time.

e Area soak time: Sets the fixed set point control time of each memory area.

e Link area number: Sets the memory area numbers for linking the corresponding memory areas.

[L]  Besides the above, the Setting change rate limiter unit time and Area soak time unit are set in the
Engineering mode.

Example: Ramp/Soak control by linking Memory area 1 to 3

Measured value (PV)

A
Soak time
| of Area 2 |
e | Setting change rate limiter
Soak time ' (down) setting of Area 3
of Area 1 ' /
>
SVofarea1 —+$------- ,\ i
1
Setting change rate limiter |
(up) setting of Area 2 ' Soak time *
' of Area 3
SVofarea3 | __/__\ _____ o e e___ LR
1 1
Setting change rate limiter |
Ambient temp. (up) setting of Area 1 i
| |
1 1
| ! » Time
Memory area Area 1 Area 2 Area 3
(Link area number) 2) (3) (OFF)

* As the area soak time for memory area linked last becomes invalid,
the state of SV3 reached continues.

[L]  To check the elapsed time in each area, see the “Memory area soak time monitor” in the Monitor &
SV setting mode.
Memory area soak time can be displayed on the MV display. See 9.6 Changing the Display
Contents of the MV Display (P. 9-21).
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10. SETTING AND KEY OPERATION

m Operation flowchart

Study of Ramp/Soak

content

A4

Set the Setting change
rate limiter unit time

A

Set the Soak time unit

W

Set the Setting change
rate limiter

A4

Set the
Area soak time

\ 4

Set the
Link area number

A

Set the
Set value (SV)

\ 4

Check the Control area

A

Ramp/Soak control start

IMRO3DO05-E2

The Ramp/Soak control contents are studied, and the operation
status is graphed, and the set values are summarized in a table in

advance.

See M Settings before operation (P. 10-20),

B Setting example (P. 10-21).

See M Settings before operation (P. 10-20),

B Setting example (P. 10-21).

See M Setting example (P. 10-21)
Set at each memory area.

See M Setting example (P. 10-21)
Set at each memory area.

See M Setting example (P. 10-21)
Set at each memory area.

See M Setting example (P. 10-21)
Set at each memory area.

See M Setting example (P. 10-21)

The start area is made the Control area before the start of

Ramp/Soak control.

See B Setting example (P. 10-21)

Changes from the STOP mode to the RUN mode, and starts

Ramp/Soak control.
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10. SETTING AND KEY OPERATION

m Settings before operation

When implementing Ramp/Soak control, it may be necessary to set the following items in advance.
e Setting change rate limiter unit time [Engineering mode: Function block No. 70 (Fn"0)]
e Soak time unit [Engineering mode: Function block No. 70 (FA"0)]

To enter the Engineering mode
Setting lock mode

Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer

ED)

,—l’l—,’ L,' (4 seconds *) ,’ ,—“' ,'\/ L DL ,’\/ €ED+<MODE
-t /> - el e > _ * Press the 553 key until
BU < anr C“El,_ Parf'ameter setting mode
is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

T e

RUN/STOP transfer
<moDE — =, — | G+ <moDE
/ /
(2 seconds) "T’ / .'_-., R H / b (2 seconds)
v 11 " r
— L 51 DJD
RUN STOP
N — — — -
Engineering mode
Function block No. 10 Function block No. 70 Setting change rate
[Display] [Memory area] limiter unit time Soak time unit
,:_ 1 Several C_’—”—' l:'/ l:“_ E’—C‘—
Frild e [FRNO [ SR e | 5MdF| e
Ico " . mrrm | nlnlnlg=l
DE}_ HI_EH U] Lioea Zi

Set “Setting change Set Soak time unit

rate limiter unit time” .
Setting range:

Setting range: 0: 0 hours 00 minutes
0.1 to 360.0 seconds to 99 hours 59 minutes
1: 0 minutes 00 seconds
to 199 minutes 59 seconds
2: 0 hours 0 minutes 0 seconds
to 9 hours 59 minutes 59 seconds
3: 0.00 seconds to 59.99 seconds

i

Setting End )«

o Next parameter is displayed.

o Press seD and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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10. SETTING AND KEY OPERATION

m Setting example

This section uses the following sample of Ramp/Soak control to describe the setting procedures.

[Example: Ramp/Soak control by linking Memory area 1 to 3]

Measured value (PV)

A
Area 2: Soak time of area 2
Input 1_Set value (SV)

\

Area 2:
Input 1_Setting change rate
limiter (up) setting

Area 3:
Input 1_Setting change rate
. limiter (down) setting

Soak time of
area 1

Area 1:
Input 1_Set value (SV)

Area 3: Soak time of area 3 *

Input 1_Set value (SV)

Area 1:

Ambient temp. ] Input 1_Setting change rate limiter (up) setting

» Time
Memory area Area 1 Area 2 Area 3
(Link area number) 2) 3) (OFF)
Area 1 Area 2 Area 3
Input 1_Set value (SV) 150.0 °C 200.0 °C 50.0 °C
Input 1_Setting change rate limiter (up) 4.0 °C/min. (60.0 sec.) | 2.0 °C/ min. (60.0 sec.) OFF
Input 1_Setting change rate limiter (down) OFF OFF 9.0 °C/min. (60.0 sec.)
Area soak time 30 minutes 40 minutes 0 minutes *
Link area number 2 3 OFF

* In this example, the Area soak time for memory area 3 is set. However, as the Area soak time for the memory
area linked last becomes invalid, the state of SV3 reached continues.

Step 1:
Study the Ramp/Soak control content.

The Ramp/Soak control contents are studied and Ramp/Soak status is graphed and the set values of each
memory area are summarized in a table as shown above.

Step 2:
Set the Setting change rate limiter unit time and Soak time unit.

Sec B Settings before operation (P. 10-20) and set the Setting change rate limiter unit time and Area soak
time. Since control stops (STOP) at this time, go directly to the next step.

+ Setting change rate limiter unit time: 60.0 seconds
* Soak time unit: 1 (0 minutes 00 seconds to 199 minutes 59 seconds)
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10. SETTING AND KEY OPERATION

Shift the flashing

\zlashing

\zlashmg

Register the changed

Make sure that the value

Step 3:
Set the Setting change rate limiter, Area soak time and Link area number to each of Memory area 1, 2
and 3.
Parameter setting mode r————————————
Monitor & SV setting mode Parameter group No. 00 Parameter group No. 70 |
PVISV it i i
monitor [Setting] [Memory area] @@ | Area soak time
01 6@ 0_nri Several oO_nrnn ~ | DE — <IIIIODE
AREA L LI L | @secondglagen I 1 TLILS times agea I 1 1) Twice |\ laren 11 3 times
| r | | | i
I SI DII:: I SII:II I /I:III—EICII : I [N A L
Change the mode  g1op s Change the Change the Area | S.hi.ft the flashing Flashing
to the Parameter  displayed at ~Parameter group 70 soak time | digit
setting mode control stop |
[—————— e e
| Link area number
| - - cr
) I N/ O) 1Y D) ocC - e r |,
I AREA ‘_ (ATA] , Twice |AREA L ININT IAREA i “ 3 times [AREA I ,_”
I | mnrmmn o | Arrr ¢ 1 nonmn |4 | Mrrr
| I UI_IUI_II I I_ILII_IUI_I‘ I (AN I eneng
I Relgister;he CthirIIged \=Iashing Change the set value oo RGIQISte"éhe CthatrIIlged Flashing
| value and go to the to 2 value and go 1o the Change the set value
| Input 1_Setting change Link area number. to 30:00
| rate limiter (up)
| Input 1_Setting change Input 1_Setting change
: rate limiter (up) rate limiter (down)
| 11000 <MODE 1cCi/00 1cCi/0n D) 1Ci/00 | I
| hrea 1. IV TV hrea oIV TY LI | 4times lagea LIV YL area . IV TV
L ——————) _ ——— >
| i FI ] | INININININ) | e r | i —II'II I
I I e I [N I e I [N N
| =
I
I

screen to Area soak time

again.

Area soak time of
[Memory area 1]

DCF

AREA

is 0.0, and change the

&)

Several times

| I_I II
I LI LII_HL

Shift the flashing digit
to the Memory area
display

Flashing

o Press @@ and <MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured

digit value and go to the Input
L Change the set value to 4 1_Setting change rate
__________________ 1 limiter (down)
Area soak time of |
[Memory area 2] :
ocr| (A OC | <mooe
<MODE AREA ] p A | |AREA 101 |, 5times
p mininYnln] [ I'I_:,H'I'l‘u'l
C Lo : [ uJuuu
Flashing | Flashing
Set the Area soak | Switch the Memory
time | areaNo.to?2
Referring to the operations inside the
dotted lines, set the Area soak time, 6@
»| Link area number, and Setting change | ————»( Setting End
rate limiter of Input 1.
[[I] However, in the case of this * Next parameter is displayed.
Ramp/Soak control sample, the
area soak time is invalid, even if
set, because Memory area 3 is
linked last. i
value (PV)/Set value (SV) Monitor)
L]  The Memory area number flashes when a Memory area other than that in the Control area is displayed.
ocCr (* Area other than Control area is displayed)
AREA ri_n
3 mInlninln
C e
N
Flashing * Flashing
10-22
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10. SETTING AND KEY OPERATION

Step 4:
Set the SV to each of Memory area 1, 2 and 3.

Parameter setting mode
Monitor & SV setting mode

Parameter group No. 00 Input 1_Set value (SV)
PV/SV monitor [Setting] of [Memory area 1]
e — — MODE — PN
0] € [ o_nn lep| 1 ci e i | D
AREA C . (2 seconds) rea b T ILI J|AREA l. v ﬂ’ T A i | 5times
| ~ | | INININIE | INININIn;
I 51 CND I SH I o I o
Change the mode _to Switch the Input 1_ S‘hi.ft the flashing Flashing Flashing
the Parameter setting Set value (SV) digit ch
ange the set value
mode
Input 1_Set value (SV) to 150.0
of [Memory area 2]
Similarly, Set the Set | Cis | s <M°DE | s
value (SV) of Input 1 | ¢ area [ |y area 1. AV | 3times agen . IV e
i | INInINInIn; | nachn| | - rn
';Memory area 2 and C o UUULLL iU iU =
Flashing Flashing
Switch the Memory Shift the flashing digit
area to 2.

The value will be stored
immediately after the
Memory area is

@EB switched.

L——»( Setting End

o Next parameter is displayed.

e Press (S€T) and <MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)

Step 5:
Check the control area number.

Monitor & SV setting mode Memory area transfer mode Monitor & SV setting mode
PV/SV monitor Memory area transfer PV/SV monitor
CH.L| e ARCH| € c8.0
AREA Iy > — |~/ ) |AREA —_
| r nrrr | | r
I 5! (] ID [ I 5! (] ID
Change the mode to Check that the The Memory area 1

the Memory area

Memory area No. is 1 becomes the Control
transfer mode

area at the time of
operation start
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10. SETTING AND KEY OPERATION

Step 6:

Change from STOP mode to RUN mode

Monitor & SV setting mode

PV/SV monitor

AREA ’-—3,9- B

<MoDE

(2 seconds)

Operation transfer mode
RUN/STOP transfer

0 /C
yrs

I SMaP

Change the mode to

the Operation transfer

mode

e r

5MaP
Change the mode to
Control RUN

Ramp/Soak control
starts

( Setting End )«

o Next parameter is displayed.

® Press @@ and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)
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B Parameter setting

& For Setting change rate limiter (up/down) and Setting change rate limiter unit time,
see 10.2 Eliminating a Sudden Set Value Change (Setting Change Rate Limiter) (P. 10-6).

® Area soak time
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

A5

0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59 seconds *

0 hours 00 minutes to 99 hours 59 minutes

0 minutes 00 seconds to 199 minutes 59 seconds

0.00 seconds to 59.99 seconds (Calculation is performed every 50ms.)
* Settable only when the Input data type is 0 or 2.

Data range of Area soak time can be selected on the Soak time unit.

0:00
(0.00 seconds)

I For Input data type, see 5.1 Changing Input (P. 5-2).

® Link area number
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

I N2 0O
B ANAN]

Oto 16
0: No link

0

® Soak time unit
[Engineering Mode: Function block No. 70 (FA"0)]

Parameter symbol

Data range

Factory set value

57 dP

0: 0 hours 00 minutes to 99 hours 59 minutes

1: 0 minutes 00 seconds to 199 minutes 59 seconds
2: 0 hours 00 minutes 00 seconds

3: 0.00 seconds to 59.99 seconds

In case of Input data type 0 or 2: 0 to 3
In case of Input data type 1: 0 to 1, 3

3

& For Input data type, see 5.1 Changing Input (P. 5-2).

IMRO3DO05-E2
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10. SETTING AND KEY OPERATION

10.6 Using a Simple Sequence Operation

On this instrument, multiple Memory areas can be linked to run a simple sequence operation in each
Memory area.

m Description of function

Simple sequence operation is possible by setting a Set value (SV), Setting change rate limiter (up/down),
Select Trigger type for Memory area transfer, Area soak time, Link area number, Auto/Manual transfer
selection (Area), Manipulated output value (Area), and Remote/Local transfer selection (Area) in each
memory area.

e Set value (SV): Sets the fixed set point control (control by fixed set value) desired value of each
memory area.

e Setting change rate limiter:
Sets the slope of the Set value (SV) which is raised or lowered at each unit time.

e Select Trigger type for Memory area transfer:

Select a trigger type to switch the Memory area.

e Area soak time: Sets the fixed set point control time of each memory area.

e Link area number: Sets the memory area numbers for linking the corresponding memory areas.
Memory area will be switched by generated events or contact status of Digital
input (DI). To use the generated events as a switching method, setting up the event
function is required. To use the Digital input (DI) as a switching method, “Area
jump” must be preset in the DI function selection.

1= For the Event function, see 7.1 Using Event Function (P. 7-2). For the DI function
selection, see 5.2 Switching Functions Using Digital Inputs (DI) (P. 5-16).

o Auto/Manual transfer selection (Area):

Select the operation mode (Auto mode or Manual mode) at the time of switching
the memory area. A selection of “Bump” or “Bumpless” is available both in Auto
and Manual modes.

[1] When the SV tracking function is selected at the time of switching from Manual to
Auto mode, the Set value (SV) of the Memory area will be ignored.

=5 For more details of Bumpless action at the time of switching between Auto/Manual,
see 6.8 Suppressing Sudden Change in Output (Balanceless Bumpless) (P. 6-33).

i For the SV tracking function, see 8.15 Continuing Stable Control after the
Operation Transfer (SV Tracking) (P. 8-85).

e Manipulated output value (Area):

When either “Auto mode (bump)” or “Manual mode (bump)” is selected in the
Auto/Manual transfer selection (Area), the Manipulated output value just after the
switching is complete needs to be set here.

e Remote/Local transfer selection (Area):

Select the Operation mode at the time of Memory area switching.
The operation mode depends on the action selected in Select function for input 2.

* Remote setting input:  Remote mode/Local mode switching

* Control with PV select: Input 1/Input 2 switching

* 2-loop control/Differential temperature control:

2-loop control/Differential temperature control switching

When the SV tracking function is selected at the time of the operation mode
transfer, the operation mode follows the action set in the SV tracking.

15 For the SV tracking function, see 8.15 Continuing Stable Control after the
Operation Transfer (SV Tracking) (P. 8-85).
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m Besides the above, the Setting change rate limiter unit time and Area soak time unit are set in the
Engineering mode

Example: Operating a simple sequence using Memory areas 1 through 4

Measured value (PV)
A

SVofarea34-------------- Fommmmmmmmmos i — 1=
1
| : |
1 1 I
1 1 1
1 1 1
: : / "\

SVofarea24------------- oo ;
: 1 Setting change rate limiter (up)
. | setting of Area 3

SV of area 1 : :
1
| : |
1 1 1
1 1 1
1 1 1 -

» Time
Memory area Memory area 1 | Memory area 4 Memory area 2 Memory area 3
(Link area number) 4) I ) 1 (3) 1 (OFF)
1 1 1
| | |
Auto/Manual Auto mode ' Manual mode ' Auto mode ' Auto mode
mode »i —p P >
! Bump to the specified ! Operating at Area soak !
] MV 1 1
Trigger _A, ,A . ) A
Area switching by DI Area switching by DI Switched at the
(Open edge (Close edge completion of Area soak
[falling edge]) [rising edge])
@ Description of operation
1. Memory area 1:  Operation mode: Auto mode

2. Memory area 4:

3. Memory area 2:

4. Memory area 3:

Control target:
Area soak time:

Set value (SV) of Memory area 1
0:00 (No function)

Link area number: 4
Memory area switching trigger: Open edge (falling edge) of Digital input (DI1)

Operation mode:
Control output:
Area soak time:

Switched from Auto mode to Manual mode
Bumps to the value specified by the Manipulated output value (Area)
0:00 (No function)

Link area number: 2
Memory area switching trigger: Close edge (rising edge) of Digital input (DI1)

Operation mode:
Control target:
Area soak time:

Switched from Manual mode to Auto mode
Set value (SV) of Memory area 2
10 minutes

Link area number: 3
Memory area switching trigger: 0 (No assignment)

Operation mode:
Control target:

Area soak time:

Area is switched after the completion of the Area soak.

Auto mode continues

After changing the Set value (SV) by the Setting change rate
limiter, control is done using the Set value (SV) in Memory area 3.
In this example, the Area soak time for memory area 3 is set.
However, as the Area soak time for the memory area linked last
becomes invalid, the state of SV3 reached continues.

Link area number: 0 (No function)
Memory area switching trigger: 0 (No assignment)

m When both of Area soak time and Select trigger type for memory area transfer are valid, the

switching takes place based on the OR-logic.

IMRO3DO05-E2
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B Parameter setting

& For Setting change rate limiter (up/down) and Setting change rate limiter unit time, see 10.2
Eliminating a Sudden Set Value Change (Setting Change Rate Limiter) (P. 10-6).

® Select Trigger type for Memory area transfer

[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

mor 0
AN NN

0to 63
0: No assignment
+1: Event 1
+2: Event 2
+4: Event 3
+8: Event 4
+16: Digital input 1 (DI1) Close edge
+32: Digital input 1 (DI1) Open edge
To select two or more functions, sum each value.

0

= To use the generated events as a switching method, setting up the event function is required. To use
the Digital input (DI) as a switching method, “Area jump” must be preset in the DI function
selection. For the Event function, see 7.1 Using Event Function (P. 7-2). For the DI function

selection, see 5.2 Switching Functions Using Digital Inputs (DI) (P. 5-16).

® Area soak time

[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

=1

0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59 seconds *

0 hours 00 minutes to 99 hours 59 minutes

0 minutes 00 seconds to 199 minutes 59 seconds

0.00 seconds to 59.99 seconds (Calculation is performed every 50ms.)
* Settable only when the Input data type is 0.

Data range of Area soak time can be selected on the Soak time unit.

0:00
(0.00 seconds)

& For Input data type, see 5.1 Changing Input (P. 5-2).

® Link area number

[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

I N2 0O
A NAN]

0to 16
0: No link

0

10-28
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® Input 1_Auto/Manual transfer selection (Area)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

10 /M 0: No transfer 0
LIV VLT 14 Auto mode (bumpless)

2: Auto mode (bump)

3: Manual mode (bumpless)
4: Manual mode (bump)

[1]  When the value is set and fixed to Auto mode at “Fix parameter setting: Auto/Manual transfer” in
the Setting lock mode, data 3 and 4 in the above table cannot be set.

® Input 1_Manipulated output value (Area)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
1M/ PID control: PID control: =5.0
Ly —5.0t0 +105.0 %

Heat/Cool PID control: Heat/Cool PID control: 0.0

—-105.0 to +105.0 %

® Input 2_Auto/Manual transfer selection (Area)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
:I 'D / M [T |0: No transfer 0
Larsnil 1: Auto mode (bumpless)

2: Auto mode (bump)
3: Manual mode (bumpless)
4: Manual mode (bump)

[l  To display “Input 2 Auto/Manual transfer selection (Area),” specify “Measured input 2” at the
time of order, AND “Select function for input 2” (Function block No. 58 in Engineering mode)
must be set to 2-loop control/Differential temperature control.

[1]  When the value is set and fixed to Auto mode at “Fix parameter setting: Auto/Manual transfer” in
the Setting lock mode, data 3 and 4 in the above table cannot be set.

® Input 2_Manipulated output value (Area)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
IMI/ O |-5.0t0+105.0% -5.0
_.Jairv i

[  To display “Input 2 Manipulated output value (Area),” specify “Measured input 2” at the time of
order, AND “Select function for input 2” (Function block No. 58 in Engineering mode) must be set
to 2-loop control/Differential temperature control.
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® Remote/Local transfer selection (Area)
[Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

]
R/LH

e When “Remote setting input” is selected at Select function for input 2 !
0: No transfer
1: Local mode
2: Remote mode

e When “Control with PV select” is selected at Select function for
input 2 2
0: No transfer
1: Input 1
2: Input 2

e When “2-loop control/Differential temperature control” is selected
at Select function for input 2 3
0: No transfer
1: 2-loop control
2: Differential temperature control

0

! Displayed when “Remote setting input” is selected in “Select function for input 2.”

2 Displayed when “Control with PV select” is selected in “Select function for input 2.”

3 Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2.”

[}  To display “Remote/Local transfer selection (Area)”
Specify two inputs at the time of order, set Remote setting input, Control with PV select, or
2-loop control/Differential temperature control at “Select function for input 2 in Function block
No. 58 in the Engineering mode.

[I]  When the value is set and fixed to Local mode at “Fix parameter setting: Remote/Local transfer”
in the Setting lock mode, data 2 in the above table cannot be set.

® Soak time unit
[Engineering Mode: Function block No. 70 (FA"0)]

Parameter symbol

Data range

Factory set value

57 dP

0: 0 hours 00 minutes to 99 hours 59 minutes
1: 0 minutes 00 seconds to 199 minutes 59 seconds

2: 0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59 seconds
3:0.00 seconds to 59.99 seconds

In case of Input data type 0 or 2: 0 to 3

In case of Input data type 1: 0to 1, 3

3

& For Input data type, see 5.1 Changing Input (P. 5-2).
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m Setting procedure
® Set the Setting change rate limiter unit time parameter and Soak time unit

To enter the Engineering mode

o ek s Em ko s e s e s s e ke mm s e ke A e kM A e ke e s e ke e s e e s Em ko e s b e e s e,

Setting lock mode
Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer
SET,
a0M 4 CDd * 1Ty | I~ 17/ €€3+<MODE
. |@seconds Dl T Lol

* Press the SED key until

,’_—,'B < o DF,’— Parameter setting mode
is displayed.
Lock state Unlock state Keep pressing without
releasing your finger from

the key to enter the

Operation transfer mode Setting lock mode.

T

RUN/STOP transfer
<MoDE — — | GeD)+<MoDE
/ /
(2 seconds) ,L\' / b P / 5 (2 seconds)
g ] 5:‘ P
o o
RUN STOP
\ Y mm w w m r e e e s e M R e R M R W R W N W F M 6 e 6 M R W R W R 6 e R M R W R M N e 6 e R e b e s e e b e b e — — -
Engineering Mode
Function block Function block No. 70 Setting change rate
No. 10 [Display] [Memory area] limiter unit time Soak time unit
—_ Several | ™ __ T[] cCi/Qr cCr o
Frid e PN [ SR &) 5MdP| e
D":UD ,q ,C’l:,l INInININE Oz
- - . [
Set “Setting change Set the Soak time
rate limiter unit time” unit

Setting End )«

U ,,

o Next parameter is displayed.

* Press (Ger) and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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® Set the simple sequence related set items

Parameter setting mode

Monitor & SV setting mode

PV/SV monitor

0011
CELU

)

(2 seconds

Parameter group No. 00

[Setting]

I

=

nr
L

Input 1_Manipulated output

)| LU

54

Input 1_Auto/Manual transfer

Parameter group No. 70 Select Trigger type for
[Memory area] Memory area transfer Area soak time
Several| 1) _ 17171 — 0 (] SeT
imes. | 1" 1LJ RUAE)  Hal €D
" nnnr‘n ] " nrrm
ICI'I-EH [N LILH_I.LH_I
Set the Select Trigger Set the Area soak
type for Memory area time

Input 1_Setting change rate

transfer

Input 1_Setting change rate

value (Area) selection (Area) limiter (down) limiter (up) Link area number
I Mizs 0O CI/M— 1Ci/70 LI/LM I NI/
Lo’ | &AM A8 Lo Fo €] Lo FU |82 LivinA
_HHS I r'u"r?r' | nInlnlnln inlnlninl InInlninly
[ LH_H_H_U Lo l_ll_ll_ll_l.l_l NN NN
Set the Set the Auto/Manual Set the Setting Set the Setting Set the Link area
Manipulated output transfer selection change rate limiter change rate limiter number
value (Area) (Area) (down) (up)
Input 2_Setting change rate  Input 2_Setting change rate  Input 2_Auto/Manual transfer  Input 2_Manipulated output
limiter (up) limiter (down) selection (Area) value (Area)
In case of —
worps €D |JCI/ONNED | DL/ DI |PR/MAE |2 :v”/ ! )
n'nlzlnln N EIalnnln] ' alalnlaln " 05/
I_IUI_IUJ_I ULHJLH l UI_IUI_II_I I_IU M|
Set the Setting Set the Setting Set the Auto/Manual Set the Manipulated
change rate limiter change rate limiter transfer selection output value (Area)
(up) (down) (Area)
In case of
one input @ea
Remote/Local transfer
selection (Area)
SeT V) B ) Ca—
@ | R/LA|
InInInInInAN
NN
Set the Remote/Local
transfer selection
(Area)
——— > ( Setting End
o Next parameter is displayed.
e Press sea and {MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)
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10.7 Registering a Set Value (SV) Without Pressing the SET Key

Basically the €D key must be pressed to register the data after changing the value of parameters.
There is another way of registering the Set value (SV) which takes in the changed data 2 seconds after the

change.

m Description of function

[Example: Changing the Set value (SV) to 100.0]
® To register the value by pressing the SET key (SET key method)

Monitor & SV setting mode

PV/SV monitor SV setting mode
011 S0 | SMooE 20011 0N 0
cBb|e@,| JHOD-| B0/, JBUe | U
nr 'nlnlnlalsl I onnnnn | 11 17 [Registration Talsln]
L LILH_ILU_I. LU.IJ.ILIJ.I L LLH_I.LI LII L
Flashing Flashing Flashing
® To register the value without pressing the SET key (Direct method)
Monitor & SV setting mode
PV/SV monitor SV setting mode
:l- — :“_—' J71| Pressand (] (]
(AN R Ol hod ’._3’9 L R L ’9 L
nr norn | 1 1IN 71| Release the finger 1
L Lo l‘ LI TS | from the key will be ([N
registered after
Flashing 2 seconds.

e To set the Set value (SV) in the PV/SV monitor, press the or key.

e Keep pressing the or key to accelerate the speed of increase/decrease.

e In the above explanation, the value is changed by using the or key, but <MODE key may be
used to shift the blinking digit to change the value digit by digit.

[L]  To use a registration method without pressing the €D key, go to “Data registration” in Function
Block No. 11 in the Engineering mode.

[L] Registration without pressing the GeD key is only applicable to the Set value (SV). Other
parameters are not available in this method. Available mode is Monitor & SV setting mode only.
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B Parameter setting

® Data registration
[Engineering Mode: Function blockNo. 11 (Fn ! /)]

1: Direct registration
Used to register the Set value (SV) without pressing the SET key.

Parameter symbol Data range Factory set value
CCr 1/ |0:SETkey method 0
Y B A Used to register the Set value (SV) using the SET key.

B Setting procedure

To enter the Engineering mode

ek e s ke s e s e s s ke mm s e ke A e kM s e b e s s M ke s e ke s mm ke e s e b e e s e

Setting lock mode
Monitor & SV setting mode Set data unlock/lock
PV/SV monitor transfer

== G2 — —
ool |eseenesy | L gl KK ! ol ¢ | ED+<wone
mr _ FI:
[ o ori

Lock state Unlock state

v

Operation transfer mode

RUN/STOP transfer
<MopE =, — | GD+<moDE
/ /
(2 seconds) ,C\' / C, l,—\' / ,—, (2 seconds)
q ' Cr [
rUn 57 aoP
RUN STOP
\ D mm w ww w r e R e s W W R e R M R W R W R W F e 6 e R M R W R W e 6 e R M R R R M N e § e R M b e s e § e 6 e b e — — -
Engineering Mode Engineering Mode
Function block No. 10 Function block No. 11
[Display] [Key operation] Data registration
— 1 -—_ 1 CCrr s
Fr iU Fooid |8 |58 Y| e

d5P Ly o000
Set the Data
registration

Setting End ) <

o Next parameter is displayed.

® Press SED and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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T

* Press the 553 key until

Parameter setting mode
is displayed.

Keep pressing without
releasing your finger from
the key to enter the
Setting lock mode.
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10.8 Accessing Some Functions Directly (FUNC Key)

The instrument has a FUNC key which allows a specified function to be assigned to it.

m Description of function

Functions assignable to the FUNC key
o RUN/STOP transfer: * * A
o Autotuning (AT) (Common to Input 1 and 2)- - B
e Input 1 _Autotuning (AT) - B
e Input 2 Autotuning (AT)- - B
e Auto/Manual transfer (Common to Input 1 and 2) -+ A
e Input 1 Auto/Manual transfer- - * A
e Input 2 Auto/Manual transfer- - * A
e Remote/Local transfer (PV select transfer, 2-loop control/Differential temperature control) **-A
e Control area Local/External transfer- - + A
e Interlock release- - *C
e Hold reset (Common to Input 1 and 2)-+-C
e Input 1 Hold reset- - -C
e Input 2 Hold reset* - -C
e Set data unlock/lock transfer: - - A

e Area jump- - D

Explanation of key action
A: Mode is changed for every press of the key.
B: Function is turned on and off for every press of the key.
C: Function is released or reset by pressing the key.
D: Pressing the key switches the memory area to the preset area set in the Link area number in the
Parameter setting mode. When the Link area number is not specified, a memory area with the number of
the current control area number +1 will be used.

For details of each function, see 5.2 Switching Functions Using Digital Inputs (DI) (P. 5-16).
Selection of key action is possible from “Press once” and “Press and hold” to enable the switching.

The function assigned to the FUNC key is accessible even when the Set data lock is used.

DBDBE

The items set to “Fixed” at Fix Parameter Setting are disabled even if any function is assigned to
the FUNC key.

® Displays when switched by the FUNC key
[Example] RUN/STOP switching is assigned to the FUNC key

Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor RUN/STOP transfer Returns to the PV/SV monitor
- - = | original screen -
cEO| e | /5 wiomacay | JH
mr r_D nr
UL 57 aF UL

Assigned function is
displayed (about one
second)
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B Parameter setting

® FUNC key assignment
[Engineering Mode: Function block No. 11 (Fa ! )]

Parameter symbol Data range Factory set value

INNPAN] Unused 1
INJY RUN/STOP transfer

Autotuning (AT) (Common to Input 1 and 2)

Input 1_Autotuning (AT)

Input 2_Autotuning (AT)

Auto/Manual transfer (Common to Input 1 and 2)

Input 1_Auto/Manual transfer

Input 2_Auto/Manual transfer

Remote/Local transfer

(PV select transfer, 2-loop control/Differential temperature control)
9: Control area Local/External transfer

10: Interlock release

11: Hold reset (Common to Input 1 and 2)

12: Input 1_Hold reset

13: Input 2_Hold reset

14: Set data unlock/lock transfer

15: Area jump

b A U bl

® FUNC key operation selection
[Engineering Mode: Function block No. 11 (Fa ! )]

Parameter symbol Data range Factory set value
F N L’l ) | 0: Press once 0
NG The function set at “FUNC key assignment” is activated upon a press
of the FUNC key.

1: Press and hold
The function set at "FUNC key assignment" is activated by holding the
FUNC key pressed.
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B Setting procedure

To enter the Engineering mode

Setting lock mode

Monitor & SV setting mode Set data unlock/lock

: 1
: 1
! PV/SV monitor transfer |
! —— =1 G — .
1 '—,H L,’ (4 seconds *) " '-”' "\/ L L—, l’\/ €@+<MODE I
1 — L - > - I + Press the (S€7) key until
i EI’B < or ,'- I Parameter setting mode
! . - 1 is displayed.
! Lock state Unlock state ; Keep pressing without
! - releasing your finger from
1 . ' the key to enter the
i Operation transfer mode ! Setting lock mode.
i RUN/STOP transfer 1
: <mopE = | G +<MoDE
1/ /1 )
! (2 seconds) ,E\ / C, nv —, (2 seconds) 1
! > | cor T ;
! RUN STOP /

Engineering Mode
Function block No. 10

Engineering Mode

Function block No. 11 FUNC key operation

[Display] [Key operation] FUNC key assignment selection
SET, — — — —
N1/ \
Fr 0 JFa ] e | FNRY|® JFNTYP| &
d5P Lty ool | aoon
Set the FUNC key Set the FUNC key
assignment operation selection

( Setting End )«

o Next parameter is displayed.

® Press sea and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.
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10.9 Restricting Key Operation (Set Data Lock)

The Set data lock function limits access of unauthorized personnel to the parameters and prevents parameter
change by mistake.

m Description of function

The Set data lock function restricts changing values depending on the parameter mode. The Area lock
restricts switching the Memory areas.

@ Set lock level
Select the parameter mode to lock.

Setting lock mode
Set lock level

I 170 1/
[y Iy R Iy 4
nTnTnly
LILILIL

CJ

Set value 0: Unlock
1: Lock

SV setting mode* + Parameter select mode

* Set value (SV), Interlock release

Operation transfer mode

Parameter setting mode

Setup setting mode

Engineering mode

® Area lock
Select enable/disable Memory area switching.

Setting lock mode
Area lock

I 1/
ARE.LI
nrr

i
[N N

Set value 0: Memory area is adjustable when the setting data is locked.
1: Memory area is not adjustable when the setting data is locked.
(Memory area transfer mode is not displayed)

@ Set data unlock/lock transfer
The parameter set with Set lock level and Area lock can be locked/unlocked.

10-38

Setting lock mode

Set data unlock/lock transfer

] 1/
LDLI\_
aFF

Set value ofF: Unlock state
(Settings can be changed)
on: Lock state
(Settings cannot be changed)

The Set lock indicator lights on in the
lock state.

GZz400

Set lock

display

GZ900

Set lock
display
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® When the set value was likely to be changed during the Set data lock state

A character will be shown on the Set value (SV) display unit to show the lock mode when any of

<MODE , or key is pressed.

The “LLE” is displayed only while the relevant key is pressed. Releasing the finger from the key will return
the display to the original.

Example 1: “Event 1 set value” screen when the Parameter setting mode is locked.

Parameter setting mode

Event 1 set value <MODE , ,

E'l// ,' While any of the keys is pressed R E,I// ,'
ok L)
Release the finger to return - - '\Set lock state

Example 2: “PV/SV monitor” screen when the SV setting mode is locked
(Direct method is selected at Function block No. 11 in the Engineering mode)

Monitor & SV setting mode

PV/SV monitor <MODE s ’

'—:'I:,'—:’" L—,' While any of the keys is pressed R L:“L-"i'. '—,'
|, |
I_:'LILI - Release the finger to return LL LJ '\Set lock state

Switching the Set data lock is available anytime irrespective or RUN or STOP state.

DB

Parameter switching is available during the Set data lock state for checking the data.
When the SV setting mode is locked, the Set value (SV) setting screen in the SV setting mode will

not be displayed.

LL]  Even during the Set data lock state, setting through the communication (optional function) and
selection of functions by the FUNC key is possible. It should be noted that when the parameters in
the Engineering mode are changed, the instrument must be stopped (or stay in the STOP mode).

B Parameter setting

® Set data unlock/lock transfer
[Setting Lock Mode]

Parameter symbol Data range Factory set value
) O I~ l\/ of F:Unlock state oFF
Loy on: Lock state
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10. SETTING AND KEY OPERATION

® Set lock level
[Setting Lock Mode]

Parameter symbol Data range

Factory set value

VY
LLIVLY Set Lock/Unlock at each digit

I’:I'UBBUR SV display
0: Unlock
1: Lock

Operation transfer mode

Parameter setting mode

Setup setting mode

Engineering mode

SV setting mode * + Parameter select mode
* Set value (SV), Interlock release

00000

® Area lock
[Setting Lock Mode]

Parameter symbol

Data range

Factory set value

AREL K

0: Memory area is adjustable when the setting data is locked.
1: Memory area is not adjustable when the setting data is locked.
(Memory area transfer mode is not displayed)

0

m Setting procedure
Set data lock can be found in the Set data lock mode.

Setting lock mode
Set data unlock/lock transfer
20n.&2. 7T _ri/le
0.y |4 secondsh A

Monitor & SV setting mode
PV/SV monitor

Set lock level

1 170 17
N[ AN Y 4

L L
-

BI’__’ CHC I~

Set the Set data
unlock/lock
transfer

* Press the SED key until Parameter setting
mode is displayed.
Keep pressing without releasing your finger
from the key to enter the Setting lock

InInininlyl
(MR R] N

Area lock

Set the Set lock
level

InInininlyl
(MR R] N

JARELIK | €

Set the Area lock

mode.
Setting End ) ¢

o Next parameter is displayed.
® Press sea and {MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)
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10. SETTING AND KEY OPERATION

10.10 Fixing the Set Value to a Specified Value
(Fix Parameter Setting)

If excessive output is mistakenly given to the heater, the heater may be damaged. The use of Fix parameter
function fixes the set values of the parameters that might cause a damage to the heater to the preset values,
thus enabling to avoid operation error.

m Description of function

The parameters "Fixed" at Fix Parameter Setting cannot be adjusted via the front keypad. In the
communication those parameters become RO (Read Only), and adjustment of set values is no longer
possible.

® Parameters and contents that can be fixed

o Autotuning (AT) ..cccoovvvveierirerreennnns Fixed to PID control
e Auto/Manual transfer....................... Fixed to Auto mode
e Remote/Local transfer ...................... Fixed to Local mode
e Control response parameter.............. Fixed to Slow

e Hot/Cold start ..........ccceeeeeenieieennnen.n. Fixed to Hot start 2

® Conditions required to fix the parameter setting

e For Autotuning (AT)

Before setting the items to “Fixed” at Fixed Parameter setting, make sure that all of the following conditions are
satisfied. Once you have set the items to “Fixed”, you are no longer able to change the set values except the
following setting. Autotuning (AT) screens of Input 1 and Input 2 will not be displayed.

Conditions required to fix
the setting

Mode Items

Operation transfer mode Input 1_Autotuning (AT) PID control
Input 2_Autotuning (AT)
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10. SETTING AND KEY OPERATION

e For Auto/Manual transfer

Before setting the items to “Fixed” at Fixed Parameter setting, make sure that all of the following conditions
are satisfied. Once you have set the items to “Fixed”, you are no longer able to change the set values except

the following setting. Auto/Manual transfer screens of Input 1 and Input 2 will not be displayed.

Mode

Items

Conditions required to fix
the setting

Operation transfer mode

Input 1 _Auto/Manual transfer
Input 2_Auto/Manual transfer

Auto mode

10-42

Parameter Parameter Input 1 Auto/Manual transfer One of the following:
Setting Mode | group No. 70 selection (Area) for each memory | 0: No transfer
area 1: Auto mode (bumpless)
Input 2_Auto/Manual transfer 2: Auto mode (bump)
selection (Area) for each memory
area
Engineering Function block | Input 1 _Action (high) input error | One of the following:
Mode No. 51 Input 1_Action (low) input error | 0: Control continues (with the latest output)
2: Manipulated output value at input error
(Auto mode)
Function block | Input 2 Action (high) input error | One of the following:
No. 52 Input 2_Action (low) input error | 0: Control continues (with the latest output)
2: Manipulated output value at input error
(Auto mode)
Function block | Hot/Cold start One of the following:
No. 50 0: Hot start 1
1: Hot start 2
3: STOP start
IMRO3D05-E2




10. SETTING AND KEY OPERATION

e For Remote/Local transfer

Before setting the items to “Fixed” at Fixed Parameter setting, make sure that all of the following conditions
are satisfied. Once you have set the items to “Fixed”, you are no longer able to change the set values except
the following setting. Remote/Local transfer screen will not be displayed.

Mode

Items

Conditions required to fix
the setting

Operation transfer mode

Remote/Local transfer

When “Remote setting input” is selected at
Select function for Input 2
0: Local mode

When “Control with PV select” is selected at
Select function for input 2
0: Input 1

When “2-loop control/Differential temperature
control” is selected at Select function for input 2
0: 2-loop control

Parameter
group No. 70

Parameter
Setting Mode

Remote/Local transfer selection
(Area) for each memory area

When “Remote setting input” is selected at
Select function for Input 2

One of the following:

0: No transfer

1: Local mode

When “Control with PV select” is selected at
Select function for input 2

One of the following:

0: No transfer

1: Input 1

When “2-loop control/Differential temperature
control” is selected at Select function for input 2
One of the following:

0: No transfer

1: 2-loop control

e For Control response parameter

Before setting the items to “Fixed” at Fixed Parameter setting, make sure that all of the following conditions
are satisfied. Once you have set the items to “Fixed”, you are no longer able to change the set values except

the following setting.

Conditions required to fix

Mode Items .
the setting
Parameter Parameter Input 1_Control response 0: Slow
Setting Mode | group No. 51 parameter for each memory area
Parameter Input 2_Control response
group No. 52 parameter for each memory area

IMRO3DO05-E2
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10. SETTING AND KEY OPERATION

¢ For Hot/Cold start

Before setting the items to “Fixed” at Fixed Parameter setting, make sure that all of the following conditions
are satisfied. Once you have set the items to “Fixed”, you are no longer able to change the set values except
the following setting.

Conditions required to fix

Mode Items .
the setting

Engineering Function block | Hot/Cold start 1: Hot start 2
Mode No. 50

B Parameter setting

® Fix parameter setting
[Setting Lock Mode]

Parameter symbol Data range Factory set value

1) 1/ o 00000
PH LY Set 0 or 1 for each digit.

InInininlnl .
LL«— SV display

0: Adjustable
1: Fixed

Autotuning (AT)
Fixed to PID control
Auto/Manual transfer
Fixed to Auto mode
Remote/Local transfer
Fixed to Local mode
Control response parameter
Fixed to Slow

Hot/Cold start
Fixed to Hot start 2
B Setting procedure
Setting lock mode
Monitor & SV setting mode Set data unlock/lock
PV/SV monitor CD transfer @@ Fix parameter setting
J— SET — —
00 . I _I s Several o) oy @ED
), ) | (4seconds™) 1 LI 1Y times _Jt P
mnr " FE nlalnlaln
(. o e,
Set the parameter
* Press the SED key until Parameter setting to fix the setting.

mode is displayed.

Keep pressing without releasing your finger
from the key to enter the Setting lock
mode.

Setting End ) <«

o Next parameter is displayed.

® Press sea and <MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor)
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10. SETTING AND KEY OPERATION

10.11 Initializing the Set Data

The set values can be initialized when all the set values need to be reset.

m Description of function
When the pass code is entered on the “Initialize” screen in Function block No. 91 in the Engineering mode,
all the set values are initialized and reset to the factory set values.

[L]  This action initializes and erases all the set values set so far. Record your setting separately if
necessary. 3. PARAMETER LIST (P. 3-1) has a field for user set values which can be used for

recording.

B Parameter setting

@ Initialization
[Engineering Mode: Function block No. 91 (FR3 /)]

Factory set value
0

Parameter symbol Data range

I_ [C |1225: Start initialization
dEF

Other values: Set values are maintained
After the initialization, this instrument is restarted.
This setting will automatically go back to zero.
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10. SETTING AND KEY OPERATION

m Setting procedure

To enter the Engineering mode

ek s ks e s e s Em s e ke mm s e ke A b M s e kM e s e kM s e e s mm ke e s b e e s e

Monitor & SV setting mode
PV/SV monitor

0], €
l:l_,.l_’ (4 seconds *)
i
LI €

Setting lock mode
Set data unlock/lock
transfer

1 T/
Lo

o

Lock state

v

<) +<MoDE

Unlock state

Operation transfer mode

RUN/STOP transfer
<moDE T — =, — | G +<mopE
/ /
(2 seconds) I-\' / '-, IL\' / L’ (2 seconds)
= 7
rUn 57 aoP
RUN STOP
N Y mm w e w e e e s W W R e R M R W R W N W F e 6 e 6 M R W R W e R e R M R W R M N e § e R M b e s e h e b e b e — —
Engineering mode Engineering Mode
Function block No. 10 Function block No. 91
[Display] [System] Initialization
C_ i —_ 0o |y
g Fag | & acr| &

dsP

—>
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( Setting End )«

545

r

Ormr
[N N

Set the Initialization

o Next parameter is displayed.

e Press s@ and <MODE keys simultaneously to return to the

Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the Measured value
(PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

e Select lock on the Set data unlock/lock transfer.

T .

* Press the 553 key until
Parameter setting mode

is displayed.

Keep pressing without
releasing your finger from

the key to enter the
Setting lock mode.
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