Digital Controller

FB400/FB900

Instruction Manual

RKc® RKC INSTRUMENT INC. IMRO1WO03-E11



® 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.

All Rights Reserved, Copyright © 2005, RKC INSTRUMENT INC.



Thank you for purchasing this RKC product. In order to achieve maximum performance and ensure
proper operation of your new instrument, carefully read all the instructions in this manual. Please
place the manual in a convenient location for easy reference.

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 purpose of illustration.

® RKC is not responsible for any damage or injury that is caused as a result of using this instrument,
instrument failure or indirect damage.

® RKC is not responsible for any damage and/or injury resulting from the use of instruments made by
imitating this instrument.

® Periodic maintenance is required for safe and proper operation of this instrument. Some
components have a limited service life, or characteristics that change over time.

® Every effort has been made to ensure accuracy of all information contained herein. RKC makes no
warranty, expressed or implied, with respect to the accuracy of the information. 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.

/\[ WARNING

® An external protection device must be installed if failure of this instrument
could result in damage to the instrument, the equipment or injury to personnel.

® All wiring must be completed before power is turned on to prevent electric
shock, fire or damage to the instrument and the equipment.

® This instrument must be used in accordance with the specifications to
prevent fire or damage to the instrument and the equipment.

® This instrument is not intended for use in locations subject to flammable or
explosive gases.

® Do not touch high-voltage connections such as power supply terminals, etc.
to avoid electric shock.

® RKC is not responsible if this instrument is repaired, modified or
disassembled by other than factory-approved personnel. Malfunction may
occur and warranty is void under these conditions.
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CAUTION

This product is intended for use with industrial machines, test and measuring equipment.
(It is not designed for use with medical equipment and nuclear energy plant.)

This is a Class A instrument. In a domestic environment, this instrument may cause radio
interference, in which case the user may be required to take additional measures.

This instrument is protected from electric shock by reinforced insulation. Provide
reinforced insulation between the wire for the input signal and the wires for instrument
power supply, source of power and loads.

Be sure to provide an appropriate surge control circuit respectively for the following:
- If input/output or signal lines within the building are longer than 30 meters.
- If input/output or signal lines leave the building, regardless the length.

This instrument is designed for installation in an enclosed instrumentation panel. All
high-voltage connections such as power supply terminals must be enclosed in the
instrumentation panel to avoid electric shock to operating personnel.

All precautions described in this manual should be taken to avoid damage to the
instrument or equipment.
All wiring must be in accordance with local codes and regulations.

All wiring must be completed before power is turned on to prevent electric shock,
instrument failure, or incorrect action.

The power must be turned off before repairing work for input break and output failure
including replacement of sensor, contactor or SSR, and all wiring must be completed
before power is turned on again.

To prevent instrument damage as a result of failure, protect the power line and the
input/output lines from high currents with a suitable overcurrent protection device with
adequate breaking capacity such as a fuse, circuit breaker, etc.

Prevent metal fragments or lead wire scraps from falling inside instrument case to avoid
electric shock, fire or malfunction.

Tighten each terminal screw to the specified torque found in the manual to avoid electric
shock, fire or malfunction.

For proper operation of this instrument, provide adequate ventilation for heat dispensation.

Do not connect wires to unused terminals as this will interfere with proper operation of the
instrument.

Turn off the power supply before cleaning the instrument.

Do not use a volatile solvent such as paint thinner to clean the instrument. Deformation or
discoloration may occur. Use a soft, dry cloth to remove stains from the instrument.

To avoid damage to instrument display, do not rub with an abrasive material or push the
front panel with a hard object.

Do not connect modular connectors to telephone line.

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.

FOR PROPER DISPOSAL

When disposing of each part used for this instrument, always follows the procedure for
disposing of industrial wastes stipulated by the respective local community.
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Safety Symbols:

SYMBOLS

WARNING | : This mark indicates precautions that must be taken if there is danger of electric
shock, fire, etc., which could result in loss of life or injury.

CAUTION || : This mark indicates that if these precautions and operating procedures are not

taken, damage to the instrument may result.

: This mark indicates that all precautions should be taken for safe usage.

: This mark indicates important information on installation, handling and operating

procedures.

operating procedures.

m : This mark indicates supplemental information on installation, handling and

: This mark indicates where additional information may be located.

Character Symbols:

] Bright lighting

Flashing
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DOCUMENT CONFIGURATION

There are six manuals pertaining to this product. Please be sure to read all manuals specific to your
application requirements. If you do not have a necessary manual, please contact RKC, our distributors, or

download from the official RKC website.

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

Manual

Manual Number

Remarks

FB400/FB900 Installation Manual

IMRO1WO1-EOd

This manual is enclosed with instrument.

This manual explains the mounting and wiring,
front panel name, and the operation mode
outline.

FB400/FB900
Quick Operation Manual

IMRO1WO02-EO]

This manual is enclosed with instrument.
This manual explains the basic key operation,
mode menu, and data setting.

FB400/FB900 Parameter List

IMRO1WO06-EC]

This manual is enclosed with instrument.
This list is a compilation of the parameter data
of each mode.

FB400/FB900 Communication
Quick Manual

IMRO1WO07-EO]

A product box contains this manual.

(Only FB400/900 provided with the
communication function)

This manual explains the connection method
with host computer, communication
parameters, and communication data (except
for parameters in Engineering Mode).

FB400/FB900 Instruction Manual

IMR01WO03-E11

This Manual.

This manual explains the method of

the mounting and wiring, the operation of
various functions, and troubleshooting.

FB100/FB400/FB900

Communication Instruction Manual *

IMRO1WO04-EO]

This manual explains RKC communication
protocol (ANSI X3.28-1976), Modbus, and
relating to the communication parameters
setting.

* Sold separately

[l Read this manual carefully before operating the instrument. Please place the manual in a

convenient location for easy reference.
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1. OUTLINE

1.1 Features

This chapter describes features, package contents and model code, etc. The digital controller of this
high performance type has the following features:

B Panel space saving: 60 mm depth

B Selectable sampling time among 50ms, 100ms, and 250 ms.
Selectable sampling time makes the FB Series suitable for any application ranging from pressure control
requiring fast response to precise control requiring highest resolution. (Factory setting: 100 ms)

B Selectable PID control algorithm

PID control algorithm is selectable in the FB Series to achieve the most precise control for various applications.
PV derivative PID: suitable for fixed setpoint control (Factory setting)

Deviation derivative PID: suitable for ramp control using ramp-to-setpoint function and cascade control.

B Advanced Heat/Cool PID algorithm with Undershoot Suppression
B Startup tuning to eliminate time for autotuning

B Direct Function Keys

Three direct function keys enable one-touch operation on frequently used functions such as Auto/Manual,
Monitoring display scroll, and Memory area selection. The keys can also be configured as RUN/STOP,
Remote/Local, and Auto/Manual keys.

B Up to 8 recipes (multi-memory area) or Ramp/Soak control

FB Series can store up to 8 sets of control parameters. Ramp/Soak control is available by using the memory area
function.

B Open Network Connectivity
The FB Series can be connected to various Open Networks, such as PROFIBUS, DeviceNet, CC-Link, and
Ethernet via a gateway, by using our COM-J Series.

B Easy maintenance
The internal assembly of the FB Series can be removed from the front.

B NEMA4X and IP66 waterproof and dustproof protection for severe environments.
(standard)

B Two communication ports (optional)

e Host communication:

The FB Series has a first communication port (COM1) to communicate (Host communication) with a computer
or operation panel for Host communication.

¢ Intercontroller communication:

The FB Series has a second communication port (COM?2) for Intercontroller communication. It achieves more
precise cascade control and ratio control by sending data via digital communication while conventional cascade
controllers send data to slave controllers by analog signal with less resolution.

B Easy-setup and Data Monitoring via a standard data port

The FB Series has the loader port (provided as standard) to connect to a PC USB port. The standard port allows
setup and data logging to be managed by the PC. The FB Series is recognized as an external device on the PC.
[The communication tool (PROTEM2) can be downloaded from the RKC official website.]
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1. OUTLINE

1.2 Checking the Product

Before using this product, check each of the following:

® Model code
® Check that there are no scratches or breakage in external appearance (case, front panel, or terminal, etc.)
® Check that all of the items delivered are complete. (Refer to below)

Accessories QTY Remarks

O Instrument 1
O Mounting brackets (with screw) 2 FB900: 4
O Seal (SAP-306) 1
O Rubber gasket 1 For waterproof/dustproof

(FB400: KFB400-36, FB900: KFB900-36)
O Installation Manual (IMRO1WO01-EO) 1 Enclosed with instrument
O Quick Operation Manual (IMRO1W02-ELT) 1 Enclosed with instrument
O Parameter List IMRO1WO06-ET) 1 Enclosed with instrument
O Communication Quick Manual (IMRO1W07-E) 1 Enclosed with instrument

(with communication 1 function )
O Instruction Manual (IMRO1WO3-E11) 1 This manual
(sold separately) This manual can be downloaded
from the official RKC website.
Communication Instruction Manual (IMRO1W04-ELT) 1 Sold separately
Terminal cover (KFB400-58) Depending on the Optional (sold separately)
order quantity

g Front cover Depending 01.1 the Optional (sold separately)

(FB400: KF4-34, FB900: KF9-35) order quantity
O Current transformer . Optional (sold separately)

(CTL-6-P-N [for 0 to 30 A] or Depending on the

order quantity
CTL-12-S56-10L-N [for 0 to 100 A])

O Power feed transformer 1 Optional

(PFT-01 [100 to 120 V AC type], (When ordered PFF function, this transformer is

PFT-02 or PET-02A [200 to 240 V AC type]) attached.)

L 1f any of the products are missing, damaged, or if your manual is incomplete, please contact
RKC or our distributors.
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1. OUTLINE

1.3 Model Code

Check that the product received is correctly specified by referring to the following model code list:

If the product is not identical to the specifications, please contact RKC or our distributors.

B Suffix code

FB400

FB900

—O00-00000/0 0-0 0aary

(M @ @) @6 67 ©© (10 (1) (12
Suffix code
Specifications Hardware coding only Quick start code1
M2 | @G [Mm]E)]O (10) (1) (12)
Output 1 (OUT1) Relay contact output M
Voltage pulse output \
Voltage output, Current output (Refer to Output Code Table)| O
Triac output T
Open collector output D
Output 2 (OUT2) None N
Relay contact output M
Voltage pulse output \Y
Voltage output, Current output (Refer to Output Code Table) [m]
Triac output T
Open collector output D
Power supply voltage 24 V AC/DC
100 to 240 V AC
Digital output (DO1 to DO4) | None
[Relay contact output] DO1 + D02 + DO3 + DO4 4
CT input None N
Power feed forward (PFF) | CT input (2 points) T
input PFF input (one 100 to 120 V AC type transformer included) 1
Feedback resistance input | PFF input (one 200 to 240 V AC type transformer included) 2
CT input (1point) + PFF input (one 100 to 120 V AC type transformer included) 3
CT input (1point) + PFF input (one 200 to 240 V AC type transformer included) 4
Feedback resistance input 7
Transmission output (AO) ' | None N
Voltage output, Current output (Refer to Output Code Table)
Communication function 2 None N
Digital input (DI1 to DI4) Communication 1 (RS-232C) + No communication 2 1
Communication 1 (RS-422A) + No communication 2 4
Communication 1 (RS-485) + No communication 2 5
Communication 1 (RS-232C) + Communication 2 (RS-485) 3 W
Communication 1 (RS-485) + Communication 2 (RS-485) ° X
No communication 1 + Communication 2 (RS-485) 3 Y
Digital input (DI1 to DI4) [for Memory area transformer] D
Case color White case N
Black case
Quick start code No quick start code (Configured to factory set value) N
Specify quick start code 1 1
Specify quick start code 1 and 2 (Refer to page 1-6) 2
Control Method Quick start code 1 is not specified No code
[Quick start code 1] PID control with AT (Reverse action) F
PID control with AT (Direct action) D
Heat/Cool PID control with AT G
Heat/Cool PID control with AT (for Extruder [air cooling]) A
Heat/Cool PID control with AT (for Extruder [water cooling]) w
Position proportioning PID control without FBR (Reverse action) z
Position proportioning PID control without FBR (Direct action) C
Measured input and Range | Quick start code 1 is not specified No code
[Quick start code 1] Refer to Range Code Table. ooo
Instrument specification Version symbol Y

"1f any one of the transmission outputs is specified (other than the code "N"), the digital inputs (from DI1 to DI4) are automatically added.
2|f any one of the communication functions is also specified (other than the code "N"), the digital inputs (from DI1 to DI4) are automatically added.
3 Factory set value of Communication 2 protocol: Intercontroller communication
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1.3 Model Code

® Output Code Table

Output type Code Output type Code
Voltage output (0 to 1V DC) * 3 Voltage output (1 to 5V DC) 6
Voltage output (0 to 5V DC) 4 Current output (0 to 20 mA DC) 7
Voltage output (0 to 10 V DC) 5 Current output (4 to 20 mA DC) 8

*0to 1V DC output can be specified only for transmission output (AO).

® Range Code Table
[Thermocouple (TC) input, RTD input]

[Voltage input, Current input]

IMRO1WO03-E11

Type Code Measured range Code Measured range Type Code Measured range
K K35 |-200.0 to +400.0 °C KC4 |-328.0 to +400.0 °F 0to 10 mV DC 101
K40 |-200.0 to +800.0 °C KC6 |-250.0 to +800.0 °F 0to 100 mV DC 201
K41 |-200to +1372 °C KC5 |-328 to +2502 °F Oto1VDC 301
K09 |0.0to0 400.0 °C KA4 (0.0 to 800.0 °F 0to5VDC 401 Programmable range
K10 0.0 to 800.0 °C KA1 |0 to 800 °F 0to 10V DC 501 —19999 to +19999
K14 |0to 300 °C KA2 [0 to 1600 °F 1to5VDC 601 [The decimal point position is selectable]
K02 |0 to 400 °C 0to 20 mADC 701 (Factory set value: 0.0 to 100.0)
K04 |0 to 800 °C 4to 20 mA DC 801
J J27 [-200.0 to +400.0 °C JC6 [-328.0 to +1200.0 °F —-100 to +100 mV DC 901
J32 [-200.0 to +800.0 °C JC7 [-200.0 to +700.0 °F -1to+1VDC 902
J15 |-200 to +1200 °C JB9 [-328 to +2192 °F -10to +10 mV DC 903
J08 (0.0 to 400.0 °C JB6 0.0 to 800.0 °F
J09 0.0 to 800.0 °C JA1 [0 to 800 °F
J02 [0to 400 °C JA2 |0 to 1600 °F
J04 [0to 800 °C
T T19 |-200.0 to +400.0 °C TC2 |-328.0 to +752.0 °F
E E21 |-200.0 to +700.0 °C EA9 [-328.0 to +1292.0 °F
E06 |-200 to +1000 °C EB1 [-328to +1832 °F
S S06 |-50to +1768 °C SA7 |-58to +3214 °F
R RO7 |-50to +1768 °C RA7 |-58 to +3214 °F
B B03 |0 to 1800 °C BB2 |0to 3272 °F
N NO2 |0 to 1300 °C NA7 |0to 2372 °F
PLII A02 [0to 1390 °C AA2 |0 to 2534 °F
W5Re/W26Re| WO3 |0 to 2300 °C WA2 |0 to 4200 °F
U U04 0.0 to 600.0 °C UB2 |32.0to 1112.0 °F
L L04 [0.0 to 900.0 °C LA9 |32.0to 1652.0 °F
Pt100 D34 |-100.00 to +100.00 °C | DD1 |-200.0 to +200.0 °F
D21 |-200.0 to +200.0 °C DC8 |-199.99 to +199.99 °F
D35 |-200.0 to +850.0 °C DC9 |-328.0 to +1562.0 °F
JPt100 P29 |-100.00 to +100.00°C | PC8 |-199.99 to +199.99 °F
P30 |-200.0 to +640.0 °C PC9 |-328.0to +1184.0 °F
PD1 |-200.0 to +200.0 °F
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1.3 Model Code

B Quick start code 2 (Initial setting code)

Quick start code 2 tells the factory to ship with each parameter preset to the values detailed as
specified by the customer. Quick start code is not necessarily specified when ordering, unless the

preset is requested. These parameters are software selectable items and can be re-programmed in the

field via the manual.

O0O0-0000-

(1)

(2)

O
(3) (4) () (6)

O
(7) (8)

Specifications

Quick start code 2

Initial setting code)

() )

3)

) (5) (6) )

(8)

Output assignment

OUT1, OUT2, DO1 to DO4 (Refer to Output Assignment Code Table) m}

Remote setting input *

Voltage input (0 to 10 mV DC)

Voltage input (0 to 100 mV DC)

Voltage input (0 to 1V DC)

Voltage input (0 to 5V DC)

Voltage input (0 to 10 V DC)

Voltage input (1 to 5V DC)

Current input (0 to 20 mA DC)

Current input (4 to 20 mA DC)

Nl |HwWwIN|=

Event function 1 (EV1)

None

Refer to Event Type Code Table

Event function 2 (EV2)

None

Refer to Event Type Code Table

Event function 3 (EV3)

None

Refer to Event Type Code Table

Event function 4 (EV4)

None

Refer to Event Type Code Table

Control loop break alarm (LBA)

CT type

CT1 (none), CT2 (none)

CT1 (CTL-6-P-N), CT2 (none)

CT1

CTL-12-856-10L-N), CT2 (none)

CT1

CTL-6-P-N), CT2 (CTL-6-P-N)

(
(
(
(

CT1 (CTL-12-S56-10L-N), CT2 (CTL-12-S56-10L-N)

Cl|Hd|wn|T|Z

Communication 1 protocol

None

RKC communication (ANSI X3.28-1976)

Modbus

* Specify "8" when the remote setting input signal is not used.

® Output Assignment Code Table

Code Output 1 (OUT1) Output 2 (OUT2) Digital output 1 (DO1) Digital output 2 (DO2) Digital output 3 (DO3) Digital output 4 (DO4)
1 Control output 1 Control output 2 Event function 1 (EV1) Event function 2 (EV2) Event function 3 (EV3) Event function 4 (EV4)
2 Control output 1 Control output 2 Event function 1 (EV1) Event function 2 (EV2) Event function 3 (EV3) HBA1, HBA2
3 Control output 1 Control output 2 Event function 1 (EV1) Event function 2 (EV2) HBA1, HBA2 FAIL (De-energized)
4 Control output 1 Control output 2 Event function 1 (EV1) HBA1, HBA2 Event function 3 (EV3) Event function 4 (EV4)
5 Control output 1 HBA1, HBA2 Event function 1 (EV1) Event function 2 (EV2) Event function 3 (EV3) Event function 4 (EV4)
6 Control output 1 HBA1, HBA2 Event function 1 (EV1) Event function 2 (EV2) Event function 3 (EV3) FAIL (De-energized)
7 Control output 1 FAIL (De-energized) Event function 1 (EV1) Event function 2 (EV2) Event function 3 (EV3) Event function 4 (EV4)

* Energized/De-energized is configurable except for the FAIL output. (Factory shipment: Energized)

« An output logic becomes OR output when two or more output functions are assigned to one output.
« Invalid for a non-existing output/event function.
* When used as Heat/Cool PID control or Position proportioning PID control, select any code of 1 to 4.

® Event Type Code Table

Code Type Code Type Code Type
A Deviation high H Process high \Y SV high
B Deviation low J Process low w SV low
C Deviation high/low K Process high with hold action 1 MV1 high [heat-side]
D Band L Process low with hold action 2 MV1 low [heat-side]
E Deviation high with hold action Q Deviation high with re-hold action 3 MV2 high [cool-side]
F Deviation low with hold action R Deviation low with re-hold action 4 MV2 low [cool-side]
G Deviation high/low with hold action T Deviation high/low with re-hold action
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1. OUTLINE

1.4 Parts Description

This section describes various display units and the key functions.

B Front Panel View

FB400
Manual (MAN) mode lamp [Green] Remote (REM) mode lamp [Green]
PV MAN REM AT < Autotuning (AT) lamp [Green]
Measured value (PV) display :%EEEE
AREA SVMV < Manipulated output (MV) lamp [Green]
Memory area display :@ :%%EBB: Set value (SV) display
o1 ouz oot 02 098 il Oyput (OUTA, OUT2) lamps [Green]
B h disol . . . Digital output (DO1 to DO4) lamp
rgr a >
or graph displey CALGALGS, | (creen)
Direct keys 1O O O : Alarm (ALM) lamp [Red]
GeD_ﬂ ZM&JE_H v P\
Set (SET) key 0 Up key
Shift key Down key
FB900
Manual (MAN) mode lamp [Green] Remote (REM) mode lamp [Green]
PV MAN REM AT Autotuning (AT) lamp
ﬁ ?) ?? [Green]
Measured value (PV) > U U U .
display (;O A S S gy Manipulated output (MV) lamp
[Green]
AREA SV MYy —————
Memory area display =E :0& E E 50 E‘ Set value (SV) display
Coun ouT2_ D01 _N0Z_ D03 _D04_ ALM )< Output (OUT1, OUT2) lamps
Bar graph display > '_DQMD_D_D D_D_DQMDUD_D 0oon D_%_EDQ1 [Green]
Al NI AREA -
Direct keys . Q O Q | Digital output (DO1 to DO4)
P S | lamps [Green]
GD | < |V [ A | Alarm (ALM) lamp [Red]
Set (SET) key > | | L | | -
A A T~ Up key
Shift key ——— L——— Down key
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1.4 Parts Description

® Display units

Measured value (PV) display [Green] | Displays Measured value (PV) or various parameters’ symbols.

Set value (SV) display [Orange] | Displays Set value (SV), Manipulated output value (MV) or various parameters’
set values.
Memory area display [Orange] | Displays memory area number (1 to 8).

® Indication lamps
Manual (MAN) mode lamp  [Green] | Lights when operated in Manual mode.

Remote (REM) mode lamp  [Green] | Lights when operated in Remote mode.

Autotuning (AT) lamp [Green] | Flashes when Autotuning is activated.
(After autotuning is completed: AT lamp will go out)

Manipulated output (MV) lamp Lights when operated in Manual mode. In this case, the Set value (SV) display
[Green] | shows the Manipulated output value (MV).

Output (OUT1, OUT2) lamp [Green] | Lights when the output corresponding to each lamp is ON.
® Lamp indication becomes as follows for current output or voltage output:

For an output of less than 0 %: Extinguished
For an output of more than 0 % but less than 100 %: Dimly lit
For an output of more than 100 %: Lit
Digital output (DO1 to DO4) lamp Lights when the output corresponding to each lamp is ON.
[Green]
Alarm (ALM) lamp [Red] | Lights when alarm (Event or Heater break alarm [HBA]) is turned ON.

The type of alarm which is on can be checked on the event monitor screen.

These lamps work with event outputs (event function, HBA function, LBA function) which are assigned to OUT, DO
and ALM. For assignment of outputs to OUT, DO and ALM, refer to the section 7.5 Engineering Mode (P. 7-48).

® Bar graph display [Green] *

Manipulated output Displays the Manipulated output value (MV). When Manipulated output value (MV) is at 0 % or
values less, the left-end dot of the bar-graph flashes. When MV exceeds 100 %, the right-end dot
(MV1, MV2) flashes.
[Factory set value] [Example] O 50 100

innnnl0000o000000000

® Heat/Cool PID control:
When both OUT1 and OUT2 light, this means overlapping, but in this case the bar graph
displays only the Manipulated output value (MV1) [heat-side].

® Position proportioning PID control:

[With FBR input]

Displays the FBR input value (0.0 to 100.0 %).

[Without FBR input]

Cannot be used as a bar graph. The bar graph displays the over-scaled state (an output of more
than 100 %). In this case, it is recommended to be set to “No display.”

[Example] 0 . 50 . 120
LRI LT

Flashing J

Measured value (PV) Displays the Measured value (PV). Scaling is available within the input range (Input scale low to
Input scale high).

[Example] 0O . 50 ; 100
IRRRR000000000000000

Set value (SV) monitor | Displays the Set value (SV). Scaling is available within the input range (Input scale low to Input
scale high). Remote mode: Displays the remote setting value.

[Example] 0 . 50 ; 100
IRRRN000000000000000

Continued on the next page.
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1.4 Parts Description

Continued from the previous page.

Deviation value Displays the deviation between the Measured value (PV) and the Set value (SV). When
the Deviation display is selected, the dots at both ends of bar-graph light.
(Bar graph resolution: Refer to P. 7-65)

[Example] - ; 0 ; +
§0000000000R0000000#
Current transformer 1 (CT1) Displays the input value (current value) of CT1 or CT2. (Unit: A)
input value A display resolution per dot is settable. (Bar graph resolution: Refer to P. 7-65)
Current transformer 2 (CT2) [Example] 04 05 10
input value innnaio0o0oon00oo0nn

* The number of dots: 10 dots (FB400) 20 dots (FB900)

@ The factory set value of the bar graph is “Manipulated output value.” Bar graph display type can be changed by the
bar graph in the Engineering mode. (Refer to P. 7-63)

® Direct keys

A/M | Auto/Manual transfer | Switching the Auto/Manual control mode between Auto mode and Manual mode.

key [Typel, Type2]

MONI | Monitor key Use to switch the monitor screen. Pressing the MONI key while any screen other than the

SV setting & monitor mode screen is being displayed returns to the Measured value
(PV)/Set value (SV) monitor screen.

[Type 1]
AREA | Area key Pressing the AREA key changes to Memory area transfer screen.
[Type 1]
R/L | Remote/Local Switching the Remote/Local control mode between Remote mode and Local mode.
transfer key [Type 2]
R/S | RUN/STOP transfer Switching the RUN/STOP mode between RUN and STOP status.
key [Type 2]

To avoid damage to the instrument, never use a sharp object to press keys.
There are direct key type of Type 1 and Type 2. [Factory set value: Type 1] (Refer to P. 7-68)

Use/Unused of Direct key functions is programmable. (Refer to P. 7-67, P. 7-68)

EEEB

To prevent operator error, a Direct key cannot be operated in positioning adjustment (automatic adjustment).

® Operation keys

@ED Set (SET) key Used for parameter calling up and set value registration.
<MODE Shift key Shift digits when settings are changed. Used to selection operation between modes.
v Down key Decrease numerals.

Keeping pressing the DOWN key makes numeric value change faster. (Manual mode)
I\ Up key Increase numerals.

Keeping pressing the UP key makes numeric value change faster. (Manual mode)

@ To avoid damage to the instrument, never use a sharp object to press keys.
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1.4 Parts Description

H Bottom View

FB400 FB900
— L T — — — “ﬁ
! = ‘ — = = 1—'—'1

i
D L

T
|

J LJ>§Idd<U L &) E,J

—— Loader communication connector —
(Standard equipment)

[Ll  Use our communication converter COM-KG or COM-K2 (sold separately) to connect
FB400/900 Series and personal computer. Then, the cable (cable length: 1.5 meters) for
connection between FB400/900 series and our communication converter COM-KG or
COM-K2 are optional.

B Side view (common to FB400/900)

Input select switch

Dip switch is used for the switching of the measured input type and the
remote setting input type.

For the remote setting input

Current input,

Voltage (low) input E

—— For the measured input

Voltage (high) input

L

=2~ To change the input type, refer to Input type (P. 7-69), Remote setting input type (P. 7-77)
in the Engineering mode.
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1. OUTLINE

1.5 Input/Output Functions

This section describes the Input/Output functions of the instrument. To learn how to set each function,
refer to the respective page.

|Measured input —>|Control output 1 (Heat-side/Open-side) |

|Remote setting (RS) input I__> _— |Contro| output 2 (Cool-side/Close-side
—

Digital input DI1 to DI4 [optional]
(Memory area selection, Area set)

) |
_— |Output of event function |

— | Heater break alarm output

Digital input DI5 to DI7 Control

(RUN/STOP, Remote/Local transfer, Auto/Manual transfer, > section —’|Transmi35i°n output (AO) [optional] |

Interlock release)

|Current transformer (CT) input [optional] |_> o .

< COM1 (RKC communication, Modbus) [optional]
|Power feed forward (PFF) input [optional] | COM2 (Intercontroller communication) [optional]
< Loader communication

|Feedback resistance (FBR) input [optional] |—>
B Input In addition to measured input and Remote setting (RS) input, 4 optional

input functions are available.

Measured input [universal input]:

* Input groups available for measured inputs are shown in the table below. (P. 7-69)

Voltage (low) input Thermocouple | K, J, E, T, S, R, B, N, PLII, W5Re/W26Re, U, L
group RTD Pt100, JPt100

Voltage (low) | 0to 1 VDC, 0to 100 mV DC, 0 to 10 mV DC,
—100 to +100 mV DC, —10 to +10 mV DC

Current 0to 20 mA DC, 4 to 20 mA DC
Voltage (high) input group -1to+1 VDC,0to 5VDC,1t05V DC,0to 10 VDC

[Factory set value: Thermocouple K (When quick start code "N" is specified)

* When the input type is changed, be sure to check the details of setting of the input
group transfer and the input type selection by the input select switch. (P. 7-69)

Remote setting (RS) input [universal input]

* Remote input is to change a control set point by using current or voltage input from
an external device.

* Measured input is not isolated from Remote setting (RS) input.

¢ Input groups available for Remote setting (RS) inputs are shown in the table below.

(P.7-77)
Voltage (low) input and Current input | 0to 100 mV DC, 0to 10 mV DC, 0to 1 VDC
group 0 to 20 mA DC, 4 to 20 mA DC
Voltage (low) input group 0to5VDC,1t05VDC,0to 10 VDC

[Factory set value: Depend on model code]

* When using the Intercontroller communication (only slave controller of cascade
control and ratio setting), the Remote setting (RS) input function becomes invalid.
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1.5 Input/Output Functions

Digital input [DI1 to DI4 (optional), DI5 to DI7]

* Digital input (contact input signal from the external devices) can be used for the
following functions.

DI1 to DI4 | Memory area selection (number of area: 1 to 8) + Area set
DI5 to DI7 | RUN/STOP, Remote/Local transfer, Auto/Manual transfer, Interlock release

* For function assignment to the digital input (DI5 to DI7), set the Digital input (DI)
assignment (P. 7-78) in the Engineering mode.

Current transformer (CT) input (optional)

* CT input is used for Heater break alarm function to detect a heater break or
short-circuit.

* Up to two CT inputs can be selected. (Specify when ordering)

* Two types of CT available.

CTL-6-P-N (for 0 to 30 A)

CTL-12-S56-10L-N (for 0 to 100 A)

* Only one CT input is available when power feed forward (PFF) input is selected.

* Measured input is not isolated from CT input.

¢ If there is CT input, power frequency is automatically set by the power frequency
detection function. However, no frequency may be able to be detected if at a CT
value of less than 0.5 A.

* The setting of a CT ratio (refer to P. 7-116 and P. 7-120) and the CT assignment
(refer to P. 7-117 and P. 7-121) of the Engineering mode are necessary to use a
current transformer (CT) input.

Power feed forward (PFF) input (optional)

* Power feed forward (PFF) input is used for Power feed forward function to achieve
accurate control. PFF monitors power supply voltage variation on a device and
compensates control output from the controller.

* Two types of dedicated transformer are available. (Specify either of them when
ordering)

PFT-01 100 to 120 V AC type transformer

PFT-02 or PFT-02A | 200 to 240 V AC type transformer

* Power feed forward (PFF) input cannot be used simultaneously with Feedback
resistance (FBR) input.

¢ If there is Power feed forward (PFF) input, power frequency is automatically set by
the power frequency detection function.

Feedback resistance (FBR) input (optional)

* When the control type is the Position proportioning PID control (with FBR input),
a valve position from the control motor can be inputted to feedback resistance.

* Measured input is not isolated from Feedback resistance (FBR) input.

* Feedback resistance (FBR) input cannot be used with Current transformer (CT)
input and Power feed forward (PFF) input.
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1.5 Input/Output Functions

B Output Up to seven outputs are available. They may be used as control output
(OUT), digital output (DO) or transmission output (AO) by specifying
the output type or by activating the output assignment function.

Output 1 (OUT1), Output 2 (OUT2)

* The following output functions can be assigned to OUT1 and/or OUT2 at the
output assignment of the Engineering mode (P. 7-79):
- Control output,
- Heater break alarm output, or
- FAIL (De-energized fixed: contact opens under FAIL)
* For Heat/Cool PID control, OUT1 corresponds to the heat-side output and OUT2
corresponds to the cool-side output.
* For Position proportioning PID control, OUT1 corresponds to the open-side output
and OUT?2 corresponds to the close-side output.
* Qutput types available for OUT1 and OUT2 are shown in the table below.
(Specify when ordering)

Relay contact output | 250 V AC 3 A (Resistive load), 30 V DC 1 A (Resistive load), 1a contact

Voltage pulse output 0/12 V DC (Allowable load resistance: 600 € or more)

Voltage output 0to5VDC,1to5VDC,O0to 10V DC (Allowable load resistance: 1 k€ or more)
Current output 0 to 20 mA DC, 4 to 20 mA DC (Allowable load resistance: 600 Q or less)
Triac output 0.5 A (Allowable load current)

Open collector output | 30 V DC or less, 100 mA (Allowable load current), Sink type

¢ There is not isolation between OUT1 and OUT?2.

* When OUT1 and OUT?2 can be used for relay contact output or triac output, there
is isolation between each output (OUT1, OUT2, AO).

Digital output 1 to 4 (DO1 to DO4)

* The following output functions can be assigned to DO1 through DO4 at the output
assignment of the Engineering mode (P. 7-79):
- Output of event function,
- Heater break alarm output, or
- FAIL (De-energized fixed: contact opens under FAIL)

* The output type for DO1 to DO4 is relay only. (Specify when ordering)

‘ Relay contact output ‘ 250 V AC 1 A (Resistive load), 30 VDC 1 A (Resistive load), 1a contact

Transmission output (AO)
* Output types available for transmission output are shown in the table below.

(Specify when ordering)
Voltage output 0to 1 VDC,0to5VDC,1t05VDC,0to 10V DC
(Allowable load resistance: 1 kQ or more)
Current output 0 to 20 mA DC, 4 to 20 mA DC (Allowable load resistance: 600 €2 or less)

* Parameter values shown in the following table can be output by Transmission
output (P. 7-83). These transmission output data can be output after being scaled.

Measured value (PV) Set value (SV) monitor Deviation value
Manipulated output value (MV1) | Manipulated output value (MV2) | Set value (SV)
[heat-side] [cool-side]

Remote setting (RS) input value

* Number of output: 1 point
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1.5 Input/Output Functions

B Communication
Communication 1 (optional)
¢ Communication 1 (COM]1) is used for the Host communication.
* Communication protocol is used for RKC communication (ANSI X3.28-1976) or
Modbus. (Specify when ordering)
* Communication interface:

RS-422A *, RS-485, or RS-232C (Specify when ordering)
* When Communication 1 is used for RS-422A, no Communication 2 can be used.

I For details of the Host communication, refer to the separate FB100/FB400/
FB900 Communication Instruction Manual IMR01W04-E[]).

Communication 2 (optional)

* Communication 2 (COM2) is used for the Intercontroller communication. Data can
be exchanged between two or more FB100s/400s/900s without using
communication with analog signals such as remote setting input and analog output
as well as with the host computer. (Refer to P. 6-60.)

* Interface: RS-485 only

* The following four functions become usable when the Intercontroller
communication is used.

Automatic temperature rise function (with learning function)
Cascade control function

Ratio setting function

Group RUN/STOP function

Loader communication
* It is possible to manage data on the personal computer side by converting all of the
data in the FB400/900 into one file. '
* When starting the Loader communication, first your PC being used is necessary to
be installed with the communication tool 2.

! Use our communication converter COM-KG or COM-K2 (sold separately) to connect FB400/900 and
your PC.

2 The communication tool (PROTEM2) can be downloaded from the RKC official website.

[ The Loader port is only for parameter setup. Not used for data logging
during operation.

B

The Loader communication corresponds to the RKC communication protocol
“Based on ANSI X3.28-1976 subcategories 2.5 and A4.”

When using the loader communication, USB driver for COM-KG (for
Windows7) and COM-K2 must be installed on the personal computer. The USB
driver can be downloaded the official RKC website. Installation of the USB
driver is not necessary when the COM-KG is used on Windows 10/11.

IZ" For the COM-KG, refer to the COM-KG Instruction Manual.
For the COM-K2, refer to the COM-K2 Instruction Manual.

B
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1.5 Input/Output Functions

[Connection example]

Connected to loader =

communication
_* %
7

USB cable 1 m connector of the
(COM-KO accessory) FB400

: D N
HE’ Loader communication

Connected to USB oot 1 e o1
port of a personal I Connected to ( )

computer I USB connector [COM-KO optional] Loader /[ @ |
USB communication
Communication connector

converter FB400 bottom view

COM-KG or
COM-K2

Do not unplug the USB cable while

the power to the instrument is ON. Connected to Loader

communication

it connector The device address for
® Communication tool &os 100
PROTEM?2 Loader communication is
Software operation environment: fixed at “0. _
Consult the manual that you downloaded The setting of the device

address is disregarded.
® Communication port of host computer

USB port: Based on USB Ver. 2.0

® Communication settings on the computer
(Values other than the communication port are fixed.)

Communication speed: 38400 bps
1

Start bit:

Data bit: 8
Parity bit: None
Stop bit: 1
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2. HANDLING PROCEDURE TO OPERATION

Handling Procedure to Operation

2-2

This chapter describes procedures to set operating conditions of a customer and parameter of various
setting modes.

B Setting procedure to operation

Conduct necessary setting before operation according to the procedure described below.

Mounting and Wiring

& When installing the instrument,
refer to 3. MOUNTING (P. 3-1) and Entry to data sheet
4. WIRING (P. 4-1).

B When group operation by using Intercontroller Use the sheet of Appendix. E,
communication is performed, refer to 6.14.1 Wiring and make record of setting
method of the Intercontroller communication data of a customer.

(P. 6-60).
\ 4
Power ON
A 4
Change from RUN to STOP Change from RUN mode to STOP mode with the RUN/STOP transfer. (P. 6-11)
Factory set value: RUN (control start)

@ The parameters in Engineering mode which should be set according to the application
are settable only when the controller is in STOP mode.

A 4

Setting of operating condition
(Engineering mode)

[E] The parameters for controller’s basic functions in Engineering mode should be changed
according to the application before setting the parameters related to operation.

Be sure to check the parameters for the following settings and change them according to the
application if necessary. Other parameters should be also changed according to the application.

e Power frequency [Factory set value 50Hz] (P. 7-76) e Remote setting input type (P. 7-77) 2

e Input type (P. 7-69) "2 e Event type (P. 7-85, 7-95, 7-102, 7-109) %3
o Input scale high/low (P. 7-72) 2 e Transmission output type (P. 7-83) 3
e Control action (P. 7-129) 2 e Communication protocol (P. 7-168) 3

e Output assignment (P. 7-79) -2

! This setting is not necessary when the quick start code “1” is specified.
2 This setting is not necessary when the quick start code “2” is specified.
3 This setting is not necessary when the quick start code “N” is specified.

m When group operation by using Intercontroller communication is performed, set the
following setting items.
e Digital input (DI) assignment (P. 7-78) ! o Automatic temperature rise group (P. 7-165) *

e External input type (P. 7-125) %3 e RUN/STOP group (P. 7-166) ':*
© Master channel selection (P. 7-126) %3

! Group RUN/STOP function (P. 6-63) 3 Ratio setting function (P. 6-91)
2 Cascade control function (P. 6-82) 4 Automatic temperature rise function (P. 6-72)

& Refer to 7.5. Engineering Mode (P. 7-48).

A\ 4

(2]
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2. HANDLING PROCEDURE TO OPERATION

Position proportioning PID control

Control action type?

PID control or
Heat/Cool PID control

&

A4

Adjustment of the valve position

page 6-40.

<

A\ 4

Setup data setting To perform group operation by using Intercontroller communication

(Setup setting mode)

Set parameters in Setup setting mode:

o Heater break alarm relationships (optional),
e Input correction relationships,
¢ Communication (optional), etc.

Refer to 7.4 Setup Setting Mode
(P. 7-34).

A4

For details, refer to

Set the Device address 2, RS
bias*, RS digital filter* and RS
ratio*.

* These parameter settings are also used
for Cascade control function (P. 6-82) and
Ratio setting function (P. 6-91).

Adjust the above parameter setting values
when finely adjustment is required.

page 6-60.

A

\4

Parameter data setting

To perform Ramp/Soak operation

Set parameters in Parameter setting mode:

¢ Event function relationships,
¢ PID and control response, etc.

[@ Up to 8 individual sets of parameters in
Parameter setting mode and SVs can be
stored and used in Multi-memory area
function.

A4

I For details, refer to

Set the Setting change rate
limiter, Area soak time and
Link area number.

L= Refer to 7.3 Parameter Setting Mode (P. 7-19).

page 6-50.

<
<«

A\ 4

Set value (SV) setting

parameters in Parameter setting mode.
A\ 4

=]

IMRO1WO03-E11

Set the control set value (SV) which is target value of the control (refer to page 6-5).

@} The Set value (SV) can be stored up to 8 areas in Multi-memory area function as well as

I For details, refer to
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2. HANDLING PROCEDURE TO OPERATION

No

Is Multi-memory Area *

function used?
* Factory set value: Memory area 1

Yes

Control Memory Area selection

Select the Memory area in SV setting & monitor mode.

I For details of memory area selection, refer to 6.9 Control Area
Transfer (P. 6-32).

) 4
Startup tuning (ST)
Tuning type? l
. ST type setting
Autotuning (AT) (Operation mode: STU) (P. 6-18)

Change from STOP to RUN

[Change from STOP mode to RUN mode with the RUN/STOP transfer (P. 6-11). Operation starts as soon as
the RUN/STOP mode is changed to RUN mode.]

\4

Change from PID to AT
(Operation mode: PID/AT transfer)

Change from “oFF (PID)” to “on (AT)”
with the PID/AT transfer (P. 7-15).

AT starts as soon as the PID/AT transfer
is changed to “on.”

A 4 \4
AT end ST end
When the autotuning is finished, When the startup tuning is finished,
the controller will automatically the controller will automatically
returns to PID control. returns to PID control.

( Operation * )

* Adjust the PID constants manually when the optimum PID constants cannot be computed by Autotuning for characteristic
variations of the controlled system (refer to page 6-9).
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3. MOUNTING

3.1 Mounting Cautions

This chapter describes installation environment, mounting cautions, dimensions and mounting
procedures.

/\[ WARNING

To prevent electric shock or instrument failure, always turn off the power before
mounting or removing the instrument.

(1) This instrument is intended to be used under the following environmental conditions. (IEC 61010-1)
[OVERVOLTAGE CATEGORY II, POLLUTION DEGREE 2]

(2) Use this instrument within the following environment conditions:
e Allowable ambient temperature: —10 to +50 °C
o Allowable ambient humidity: 5to 95 %RH
(Absolute humidity: MAX. W. C 29.3 g/m® dry air at 101.3 kPa)
e Installation environment conditions: Indoor use
Altitude up to 2000 m

(3) Avoid the following conditions when selecting the mounting location:
e Rapid changes in ambient temperature which may cause condensation.
e Corrosive or inflammable gases.
e Direct vibration or shock to the instrument.
e Water, oil, chemicals, vapor or steam splashes.
e Excessive dust, salt or iron particles.
e Excessive induction noise, static electricity, magnetic fields or noise.
e Direct air flow from an air conditioner.
e Exposure to direct sunlight.
e Excessive heat accumulation.

(4) Mount this instrument in the panel considering the following conditions:

¢ Provide adequate ventilation space so that heat does not build up.

e Do not mount this instrument directly above the equipment that generates large amount of heat
(heaters, transformers, semi-conductor functional devices, large-wattage resistors.)

o If the ambient temperature rises above 50 °C, cool this instrument with a forced air fan, cooler, etc.
Cooled air should not blow directly on this instrument.

e In order to improve safety and the immunity to withstand noise, mount this instrument as far away as
possible from high voltage equipment, power lines, and rotating machinery.
— High voltage equipment: Do not mount within the same panel.
— Power lines: Separate at least 200 mm.
— Rotating machinery: Separate as far as possible.

e Mount this instrument in the horizontal direction for panel. If you did installation except a horizontal
direction, this causes malfunction.

(5) In case this instrument is connected to a supply by means of a permanent connection, a switch or
circuit-breaker shall be included in the installation. This shall be in close proximity to the equipment
and within easy reach of the operator. It shall be marked as the disconnecting device for the equipment.
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3. MOUNTING

3.2 Dimensions

| L L
FB400 = Individual mounting "
(Unit: mm) == 0.6
| (Ssilllin :E 2 o 25 457
3 < e
m
@
[eNe]
*2 +
48 N
P S (»h /
] =
g _ Dy
© i ® = Close mounting "™
u > 2 106
u Lo
O 0O L | ,
1 1 ‘
I N & ]
- S So
Jr 5
10.1 60 2
713 L=48xn—3
n: Number of controllers (2 to 6)

Panel thickness: 1 to 10 mm
(When mounting multiple FB400s close together, the panel strength should be checked to ensure proper support.)

H FB900
~_ Individual mounting "
(Unit: mm) e +0.8
I 25 92
| H‘%‘
o)
- o
o Qo
-
il E 8
o
L — ™
| 96 ] *2 )
S I | L e v / o
= Close mounting " *
120 +0.8
ai ‘ Lo ‘
= 1
[ o .
© =i < ©
@ =me o 2 oo
= JHsS] +
o 0O O “IE o
|| & 2
1 == L=96xn—4
= = -
. n: Number of controllers (2 to 6)
1
10.1 60 Panel thickness: 1 to 10 mm
(When mounting multiple FB900s close together, the panel
71.3 strength should be checked to ensure proper support.)

*1 Gasket FB400: KFB400-36, FB900: KFB900-36
*2 Terminal cover KFB400-58 (optional) [sold separately]

*3 When cutting out each mounting hole through a panel for individual mounting, observe that there is no bur or distortion along
the panel cutout surface, or there is no bend on the panel surface. If so, the water resistant characteristics may worsen.

*4 When mounting the instruments in a close mounting, remove the gasket as the water- and dust-proof protection is not
supported.

*S When controllers are closely mounted, ambient temperature must not exceed 50 °C.
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3. MOUNTING

3.3 Procedures of Mounting and Removing

B Mounting procedures

1. Prepare the panel cutout as specified in 3.2 Dimensions.

(Panel thickness: 1 to 10 mm)
2. Insert the instrument through the panel cutout.

3. Insert the mounting bracket into the mounting
groove of the instrument. (Fig. 3.1)

4. Push the mounting bracket forward until the bracket
is firmly secured to the panel. (Fig. 3.2)

5. Only turn one full revolution after the screw touches
the panel. (Fig. 3.3)

6. The other mounting bracket should be installed
the same way described in 3. to 5.

LL] The front of the instrument conforms to IP66
(NEMA4X) when mounted on the panel. Checked
and confirmed its compliance through the internal
test at RKC, not tested by certification bodies.
For effective Waterproof/Dustproof, the gasket
must be securely placed between instrument
and panel without any gap. If gasket is damaged,
please contact RKC or our distributors.

& For replacing of gasket, refer to APPENDIX B.
Replacing the Waterproof/Dustproof Gasket
(P. A-4).

(FB90O is used in the right figures for explanation, but the same
mounting procedures also apply to FB400.)

B Removing procedures

3-4

N»wbdb=

Turn the power OFF.
Remove the wiring.
Loosen the screw of the mounting bracket. (Fig. 3.4)

Lift the latch of the mounting bracket (®), then pull
the mounting bracket (@) to remove it from the case.
(Fig. 3.4)

5. The other mounting bracket should be removed in

the same way as described in 3. and 4.

6. Pull out the instrument from the mounting cutout

while holding the front panel frame of this
instrument. (Fig. 3.5)

L] Use long-nose pliers to remove
mounting brackets from the
instrument that is installed in a
narrow place or installed tightly
in a vertical position.

Fig. 3.5

Front panel frame
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4. WIRING

4.1 Wiring Cautions

This chapter describes wiring cautions, wiring layout and wiring of terminals.

/\ [ WARNING

To prevent electric shock or instrument failure, do not turn on the power until all
wiring is completed. Make sure that the wiring is correct before applying power
to the instrument.

e For thermocouple input, use the appropriate compensation wire.

e For RTD input, use low resistance lead wire with no difference in resistance between the three lead
wires.

e To avoid noise induction, keep input signal wire away from instrument power line, load lines and
power lines of other electric equipment.

o If there is electrical noise in the vicinity of the instrument that could affect operation, use a noise filter.

— Shorten the distance between the twisted power supply wire pitches to achieve the most effective
noise reduction.

— Always install the noise filter on a grounded panel. Minimize the wiring distance between the
noise filter output and the instrument power supply terminals to achieve the most effective noise
reduction.

— Do not connect fuses or switches to the noise filter output wiring as this will reduce the
effectiveness of the noise filter.

e About five seconds are required as preparation time for contact output every time the instrument is
turned on. Use a delay relay when the output line is used for an external interlock circuit.

e Power supply wiring must be twisted and have a low voltage drop.

e For an instrument with 24 V power supply, supply power from a SELV circuit.

o A suitable power supply should be considered in the end-use equipment. The power supply must be in
compliance with a limited-energy circuit (maximum available current of 8 A).

e This instrument is not furnished with a power supply switch or fuse. Therefore, if a fuse or power
supply switch is required, install close to the instrument.
Recommended fuse rating: Rated voltage 250 V, Rated current 1 A

Fuse type: Time-lag fuse
e Use the solderless terminal appropriate to the screw size.
Screw size: M3 x 7 (With 5.8 x 5.8 square washer)
Recommended tightening torque: Fig. 4-; 5 5 MAX
0.4 N'm (4 kgfcm) NN
Applicable wire: Solid/Twisted wire of 0.25 to 1.65 mm? #3.2 MN AT
Specified dimension: Refer to Fig. 4.1 j;
Specified solderless terminals:
Manufactured by J.S.T MFG CO., LTD. 9.0 mm
Circular terminal with isolation 5.6 mm
V1.25-MS3

(M3 screw, width 5.5 mm, hole diameter 3.2 mm)

e Make sure that during field wiring parts of conductors cannot come into contact with adjacent
conductive parts.
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4.1 Wiring Cautions

e When making the connections, route from the left side toward the rear terminals as shown in Fig. 4.2.
The central and right columns of terminals are slanted to facilitate connection from the left.
If a terminal cover is used, connection from the right side is not possible.
In a side-by-side installation, connecting from both the right and left sides may interfere with and
prevent connections to the neighboring instrument.

Fig. 4.2 Wiring direction Example: FB400

HCELE
=K

)

When a terminal cover is attached

(R

&

L=/l =

a2 7 (28 18

: GIEIEIE

Connect from the left side — —
MEIEICIE

1+]

@

—1 10O !_> e

e ElE
K=K
dEEIZIElE o ot sde
i KI:]EH 3 |5
BIE
SIEL

L= || =2 |

Connection from
the right side is
not possible

7

|
\ ’4 @ Example: FB400
|

¢ Up to two solderless terminal lugs can be connected to one terminal screw.
However, in this case, reinforced insulation cannot be used.

Fig. 4.3 Image of how to bend each solderless terminal lug

—

Top view (Example: Image of how to mount each FB900 side by side)

M If solderless terminal lugs other than those in not specified dimensions are used, terminal
screws may not be tightened. In such a case, bend each solderless terminal lug in advance
and then conduct wiring. If the terminal screw is forcibly tightened, it may be damaged.

[[I]  When tightening a screw of the instrument, make sure
to fit the screwdriver properly into the screw head
mounted tilted or flat as shown in the right figure.
Tightening the screw with excessive torque may
damage the screw thread. Tilted terminal Flat terminal
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4.1 Wiring Cautions

e Caution for the terminal cover usage:

If each solderless terminal Iug touches the terminal cover, remove each projection from the terminal

cover by manually bending it in front and in rear until broken. (Fig. 4.4)

Terminal cover (optional) [sold separately]

R ¥

L ZZ 2777 /
17 [
il [ [

=

=

Top view

(Example: Image of how to close the terminal board with the terminal cover
when each FB900 is mounted side by side.)

This section illustrates the projections to be manually removed from the terminal
cover when each terminal lug touches the cover.

Fig. 4.4: Image of how to close the terminal board with the terminal cover and to remove these projections.

Terminal cover with the projection removed.

Terminal cover (KFB400-58)

L2 For the mounting and removing of the terminal cover, refer to 4.4 Handling of the Terminal

Cover [optional] (P. 4-15).

4-4
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4. WIRING

4.2 Terminal Layout

The terminal layout is as follows.

H FB400

Communication 1/ <
Communication 2 [optional]

Communication 1 (RS-422A, RS-232C, RS-485)
Communication 2 (RS-485) —

> Digital input (DI1 to DI4) [optional]

For Memory area transfer

el

Power supply voltage

10010 HYAC, 2 VAC, 2V DS || ‘ H ’ Digital input (DI5 to DI7) [standard]
Digital output 4 (DO4), f ‘ H ’ ¢ For Mode transfer

Digital output 3 (DO3 tional | I

oo e || G R % i

s

i

Optional function

. 7L Current transformer (CT) input
glglia: ou’;pu’: ? Eggﬁg’[ ti 1 : GD | | Power feed forward (PFF) input

igital outpu optiona | 125 |, Feedback resistance (FBR) input
Relay contact c D |m ‘@ JH —

Remote setting (RS) input
[universal input]

Voltage/Current

Output 2 (OUT2) ; @\ k\@\ 21\

Relay contact/Voltage pulse/Voltage/Current/ @ ‘ @
Triac/Open collector g V%

:
Output 1 (OUT1) B Fn @g 4
.

HELIE]

Relay contact/Voltage pulse/Voltage/Current/ H"Q
I

I3

Measured input [universal input]
Thermocouple/RTD/Voltage/Current

J

Triac/Open collector

\
\

Transmission output (AQ) :

[optional]
Voltage/Current
H FB900
Communication 2 foptional] > Digitalinput (DI to DM)
Communicat!on 1 (RS-422A, RS-232C, RS-485) [optlonal]
Communication 2 (RS-485) — — — — — For Memory area transfer
ol | A1 LK s siom
to s s Igital Inpu (0]

24VDC [ ' ‘ % ‘ H@‘ [st?andard%
g'g':a: Outputg Egggg’ 3 | ?ﬁ‘ ‘ k ’ I For Mode transfer

Igital outpu
[ogtional] P ! @] ‘ ‘“‘ ‘ H @‘ —
Relay contact | @ u‘ ‘ H ZIE Optional function
Digtal ouput 2(002). | |1 (€] 4 FEFIE L | foveriosstomms orrrim
[optional] ) @ | ‘a‘ ‘ H @‘ ‘ @ | Feedback resistance (FBR) input

R t tti RS)i t

T S ) L] R
Relay contact/VoItage pulse/ Hn @ : ‘“‘ ‘ a‘ @ ‘ ﬂ‘ @ — Voltage/Current
\é‘;';igféﬁg‘g[;” et | ﬂ@ﬁ ﬁ ﬁ @ @‘ @ Measured input
Output 1 (OUT1) [ I (@5 q—m@ [universal input]
Relay contact/Voltage pulse/ ﬂ ! ‘“{ ‘ F 5‘ ‘ @ -(l;:?rrg::t)coume/RTD/VO'taQe/
Opencalecior — ﬂu — B

Transmission output (AQ)
[optional]
Voltage/Current
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4.2 Terminal Layout

B |solations of input and output (common to FB400/900)

——: Isolated from each other circuit blocks.
—— Not isolated between inputs (or outputs).

Power supply

Transmission output (AO)

Measured input

Remote setting input

Output 1 (OUT1) *

Output
module

Current transformer (CT) input

Power feed forward (PFF) input

Output 2 (OUT2) *

Output
module

Feedback resistance (FBR) input

Digital output 1 (DO1)

Digital input (DI1) — Digital output 2 (DO2) Lo oo
Digital input (DI2) I
g —
Digital input (DI3) - — [Relay contact output (250 V AC 1A, 30 V DC 1 A)]
Digital input (D14) —
Digital input (DI15) T Digital output 3 (DO3) —
P . 7/ P Oﬁ
Digital input (DI6) - Digital output 4 (DO4) oo
Digital input (DI17) - —

Communication 1/Communication 2

[Relay contact output (250 V AC 1A, 30 V DC 1 A)]

* When OUT1 and OUT?2 can be used for relay contact output (250 V AC 3 A, 30 V DC 1 A) or triac output, there is isolation

4-6

between each output (OUT1, OUT2, AO).
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4. WIRING

4.3 Wiring of Each Terminal

Prior to conducting wiring, always check the polarity of each terminal.

B Power supply

e Connect the power to terminal numbers 1 and 2.

L L +
AC T AC T poc T
100-240 V 24V 24V
L] L —[2] L[]
N N -
100-240 V AC power 24 V AC power supply type 24 V DC power supply type
supply type

e Power supply types must be specified when ordering. Power supply voltage for the controller must
be within the range shown below to accurse control accuracy.

Speggl(;::tlon Power supply type Power consumption
4 90 to 264 V AC (Power supply voltage range), FB400: 7.8 VA max. (at 100 V AC),
[Rating 100 to 240 V AC] 11.9 VA max. (at 240 V AC)
Power supply frequency: 50/60 Hz FB900: 8.7 VA max. (at 100 V AC),
13.0 VA max. (at 240 V AC)
3 21.6 t0 26.4 V AC (Power supply voltage range), FB400: 8.2 VA max. (at 24 V AC)
[Rating 24 V AC] FB900: 9.3 VA max. (at 24 V AC)
Power supply frequency: 50/60 Hz
3 21.6 t0 26.4 V DC (Power supply voltage range), FB400: 250 mA max. (at 24 V DC)
[Rating 24 V DC] FB900: 300 mA max. (at 24 V DC)

o If there is electrical noise in the vicinity of the instrument that could affect operation, use a noise
filter.

e Power supply wiring must be twisted and have a low voltage drop.

e This instrument is not furnished with a power supply switch or fuse. Therefore, if a fuse or power
supply switch is required, install close to the instrument.
Recommended fuse rating: Rated voltage 250 V, Rated current 1 A

Fuse type: Time-lag fuse

e For an instrument with 24 V power supply, supply power from a SELV circuit.

¢ A suitable power supply should be considered in end-use equipment. The power supply must be in
compliance with a limited-energy circuits (maximum available current of 8 A).
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4.3 Wiring of Each Terminal

m Output 1 (OUT1)/Output 2 (OUT2)
e Terminal 11 and 12 are for output 1 (OUT1); Terminal 9 and 10 are for output 2 (OUT2).

e Connect an appropriate load according to the output type. (Specify when ordering)

PID control
(Direct/Reverse
action)

Heat/Cool PID control
(or Position proportioning PID control)

Wiring example

Relay contact
output

Voltage pulse
output

Voltage output/
Current output

Triac output

Open collector
output

Heat-side (Open-side) Cool-side (Close-side)

e OUT]1 is not isolated from OUT2.
e When OUT1 and OUT2 can be used for Relay contact output (250 V. AC 3 A, 30 VDC 1 A) or

Triac output, there is isolation between each output (OUT1, OUT2, AO).

e OUT1 and OUT?2 can be used for control output, Heater break alarm output, or FAIL (De-energized
fixed: Contact opens under FAIL). Refer to page 7-79.

Continued on the next page.
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4.3 Wiring of Each Terminal

Continued from the previous page.

e Number of outputs and output types must be specified when ordering. The specifications of each

output are as follows.

Spe(c::g‘ldcs tion Output type Specifications
M Relay contact 250 V AC, 3A (Resistive load)/30 V DC, 1 A (Resistive load)
output la contact
V Voltage pulse 0/12 V DC (Allowable load resistance: 600 Q or more)
output
4 Voltage output 0to 5V DC (Allowable load resistance: 1 kQ or more)
5 0to 10 V DC (Allowable load resistance: 1 k2 or more)
6 1to 5V DC (Allowable load resistance: 1 k(2 or more)
7 Current output 0 to 20 mA DC (Allowable load resistance: 600 Q or less)
8 4 to 20 mA DC (Allowable load resistance: 600 Q or less)
T Triac output AC output (Allowable load current: 0.5 A [Ambient temperature 40 °C or less]),
Load voltage: 75 to 250 V AC, Minimum load current: 30 mA,
ON voltage: 1.6 V or less (at maximum load current)
D Open collector Sink type (Allowable load current: 100 mA), Load voltage: 30 V DC or less,
output Minimum load current: 0.5 mA, ON voltage: 2 V or less (at maximum load current),
Leakage current at OFF: 0.1 mA or less

B Digital output 1 to 4 (DO1 to DO4) [optional]

e With Digital output (optional), terminals 3 through 5 (DO3, DO4) and 6 through 8 (DO1, DO2) are
allocated to the Digital output.

¢ Wiring example

! COM
1
DO4 | —
1
1 DO2 Oo—
: L)
DO3 | DO1 o—
1

_________________________

e Output type is only Relay contact output.

Relay contact output

250 V AC, 1A (Resistive load)/30 V DC, 1 A (Resistive load)
la contact
Electrical life: 300,000 times or more (Rated load)

e DOI1 through DO4 can be used for output of the Event function, Heater break alarm output, or FAIL
(De-energized fixed: Contact opens under FAIL). Refer to page 7-79.
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4.3 Wiring of Each Terminal

B Transmission output (AO) [optional]

e With Transmission output (optional), terminals 35 and 36 are allocated to the Transmission output.

Specification

code Output type Specifications

3 Voltage 0to 1 V DC (Load resistance: 1 kQ or more)
4 output 0to 5V DC (Load resistance: 1 k2 or more)
5 0to 10 V DC (Load resistance: 1 kQ or more)
6

7

8

1to 5 V DC (Load resistance: 1 kQ or more)
Current 0 to 20 mA DC (Load resistance: 600 Q or less)
output 4 to 20 mA DC (Load resistance: 600 €2 or less)

Recorder

B Measured input (Thermocouple/RTD/Voltage/Current) [universal input]

e For the Measured input type, terminals 22 through 24 are allocated to the Measured input.

Thermocouple input RTD input Voltage input Current input
A IN + IN +
RTD
B - -
B
e The input types (input group) are as follows.
Input group Input type
Voltage (low) input Thermocouple K,J,E, T,S,R,B, N, PLII, W5Re/W26Re, U, L
group RTD Pt100, JPt100
Voltage (low) 0to1VDC,0to 100 mV DC, 0to 10 mV DC, —100 to +100 mV DC,
—10to +10 mV DC
Current 0 to 20 mA DC, 4 to 20 mA DC
Voltage (high) input group -1to+1 VDC,0t0o 5VDC,1t05V DC,0to 10 VDC

e For Thermocouple input, use the appropriate compensation wire.

e For RTD input, use low resistance lead wires with no difference in resistance between the three lead
wires.

e To avoid noise induction, keep input signal wire away from instrument power line, load lines and
power lines of other electric equipment.
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4.3 Wiring of Each Terminal

B Remote setting (RS) input [universal input]

e Remote setting (RS) input has provided as standard specifications.

e Terminal 20 and 21 are used for Remote setting (RS) input. Connect an input according to the Remote
setting (RS) input type*.

* The following two methods of the RS input selection are available:
Specify when ordering (Initial setting code)
Setting by Remote setting input type of Engineering mode (refer to page 7-77)

< Initial setting code (Quick start code 2)> Any one of the following input types can be selected.
Specc:igié:: tion Input type Speggié:: tion Input type
1 Voltage input (0 to 10 mV DC) 5 Voltage input (0 to 10 V DC)
2 Voltage input (0 to 100 mV DC) 6 Voltage input (1 to 5 V DC)
3 Voltage input (0 to 1 V DC) 7 Voltage input (0 to 20 mA DC)
4 Voltage input (0 to 5 V DC) 8 Voltage input (4 to 20 mA DC)

e Remote setting (RS) input is not isolated from the measured input.

B Digital input (DI1 to DI4 [optional], DI5 to DI7 [standard])
e Terminals 30 through 34 for DI1 to DI4; and Terminals 13 through 16 for DI5 to DI7.

Dry contact input Dry contact input

Memory area transfer
(1to 8)

Area set

e Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 kQ or more At ON (contact closed): 10 Q or less

e The following functions can be assigned to Digital inputs.

DI1 to DI4: Memory area transfer (Number of area: 1 to 8) + Area set
DI5 to DI7:  RUN/STOP, Remote/Local transfer, Auto/Manual transfer, Interlock release

I To assign functions to Digital inputs, refer to 7.5 Engineering Mode “Digital input
assignment” (P. 7-78).
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4.3 Wiring of Each Terminal

B Current transformer (CT) input/Power feed forward (PFF) input/
Feedback resistance (FBR) input [optional]

e With Current transformer (CT) input, Power feed forward (PFF) input or Feedback resistance (FBR)
input, terminals 17 through 19 are allocated to the specified input.

e When using Current transformer (CT) input, connect CTs to the relevant terminals.
e When using Power feed forward (PFF) input, connect the dedicated transformer included.

e When using Feedback resistance (FBR) input, connect a potentiometer to the relevant terminals.
CT input (1 point) CT input (2 point) PFF input CT input + PFF input FBR input
o

18] W —

g ¢

Allowance resistance:
Standard 135 Q

Specification code: T Specification code: T [Spemflcatlon code] Specification code: o
Initial setting code: Initial setting code: Tor2 3or4 [Specmcatlon code: F ]
PorS TorU Initial setting code:

PorS

e Current transformer (CT) input, Power feed forward (PFF) input, and Feedback resistance (FBR)
input are not isolated between Measured input.

B Communication 1/Communication 2 [optional]

e With Communication function, terminals 25 through 29 are allocated to Communication.

e Conduct wiring to the relevant terminals meeting the specified communication interface. For details
of wiring, refer to FB400/FB900 Communication Quick Manual (IMR0O1N07-E).

RS-232C RS-422A RS-485 RS-232C [Communication 1] +
[Communication 1] [Communication 1] [Communication 1] RS-485 [Communication 2]
SG
RS-232C
TR (A) [Communication 1] SD
TIR (B) L— rp
[Communication 2]
L 1RrR@E)
Specification code: 1 Specification code: 4 Specification code: 5 Specification code: W
Initial setting code: 1 or 2 Initial setting code: 1 or 2 Initial setting code: 1 or 2 Initial setting code
(Only Communication 1): 1 or 2

Continued on the next page.
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4.3 Wiring of Each Terminal

Continued from the previous page.

RS-485 [Communication 1] + RS-485 [Communication 2]

RS-485

TIR (A)

[Communication 1]

L— 17r@)

RS-485

[Communication 2]

L 1rR@B)

Initial setting code

[Specification code: X

(Only Communication 1): 1 or 2

RS-485 [Communication 2]
SG
26

27
TIR (A)

(Only Communication 1): N

] TIR (B)

Specification code: Y
Initial setting code

L An example for the connection between Communication 1 and Host computer is shown in

the following.

FB400/900
(slave)

SG [25}

RS-485

Example 1: Connection to the RS-485 port of the host computer (master)

Paired wire  Host computer (master)

SG

&'—T/R (A) [26]
[27]

TR (A) _ili
TR (B) o

) ] T/R (B)

Shielded twisted

pair wire

SG [25]
&-—T/R () [26] %
® IT/R ®) [27]

Maximum connections: Up to 31 controllers

*R: Termination resistors (Example: 120Q
If communication errors occur frequently due to
the operation environment or the communication
distance, connect termination resistors.

1/2 W)

Example 2: Connection to the RS-232C port of the host computer (master)

FB400/900
(slave) RS-232C Host computer (master)
SG (GND) [25] SG (GND)
SD (TXD) — SD (TXD)
RD (RXD) — RD (RXD)
*
1 [ RS (RTS)
Shielded wi

lelaed wire cs (CTS)

Number of connection: 1 controller

* Short RS and CS within connector

IMRO1WO03-E11

Continued on the next page.
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4.3 Wiring of Each Terminal

Continued from the previous page.

Example 3: Connection to the RS-422A port of the host computer (master)

FB400/900
(slave)

Paired wire

Host computer (master)

5
) 862

T(A
%T(B) 27
— LK

*

(A) [28
R (B) [29

=
£
R

Maximum connections: Up to 31 controllers

SG O

T(A)

T(B)

Shielded twisted
pair wire

R(A)
C R(B)

) M ]
j:m

*R: Termination resistors (Example: 120Q
If communication errors occur frequently due to
the operation environment or the communication
distance, connect termination resistors.

1/2 W)

e Communication 2 function (RS-485 only) is used for the Intercontroller communication.

4-14

& For the Intercontroller communication, refer to 6.14 Group Operation by the Intercontroller

Communication (P. 6-60).
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4. WIRING

4.4 Handling of the Terminal Cover [optional]

When the mounting and removing of the terminal cover, take the following steps.

/\ [ WARNING

To prevent electric shock or instrument failure, always turn off the power before
mounting or removing the terminal cover.

EE  When mounting and removing the terminal cover, apply pressure very carefully for
avoid damage to the terminal cover.

B Mounting procedures

1. Check the mounting direction of the terminal cover.
2. Push the protrusions of terminal cover into the insertion slots for mounting the terminal cover.

Insertion slots

Terminal cover
Parts code KFB400-58

® \Vith the terminal cover to FB400

This section can be
removed by bending it.
Remove and then use it

depending on the wiring
condition.

LS Y

\\

With the terminal cover fixed to FB900
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4.4 Handling of the Terminal Cover [optional]

B Removing procedures

Release the protrusions of terminal cover from the insertion slots (D) shown in the following figure,
and then pull the terminal cover (@) to remove it from the case.
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5. OPERATION MENU AND BASIC OPERATION

5.1 Operation Menu

The FB Series has five different setting modes. All settable parameters belong to one of them.

The following chart shows how to access different setting mode.

I For the details of key operation, refer to 5.2 Basic Operation (P. 5-4).

¥

[ Input type/lnput range Display]

\

SV setting & monitor mode

Press and hold

Operation mode

- Set or change Set value (SV). the shift key - Change Operation status/mode such
- Monitor parameters such as PV, SV for 2 seconds. as PID/AT, Auto/Manual, and
> | and MV. < Remote/Local.
- Conduct operation in this mode. - Set Startup tuning (ST).
(Refer to P. 7-2) (Refer to P. 7-14)
—
Press and hold
the SET key
for 2 seconds.
Parameter setting mode
- Change parameters related to
Press the control such as PID values. Press the shift key while Press the shift key
shift key - Stores up to 8 individual sets of el pressing the SET key for while pressing
while parameters and SVs by 2 seconds. the SET key.
pressing Multi-memory area function.
the SET key.
(Refer to P. 7-19)

Press and hold
the SET key
for 2 seconds.

Setup setting mode

Set setting items not being in the
memory area and lock levels.

M The parameters in Engineering
mode which should be set

according to the application are
settable only when the controller is
in STOP mode.

(Refer to P. 7-34)

Engineering mode
Change basic control functions such
as Input/Output assignment.

(Refer to P. 7-48)

BN Display returns to the SV setting and monitor mode from the Operation mode or the
Parameter setting mode by pressing the shift key while pressing the SET key.

[1] Display returns to the Measured value (PV)/Set value (SV) monitor screen if no key
operation is performed within 1 minute (except during the Feedback adjustment or the Power

feed forward input value monitor display).

[L]  Parameters not being specified are not displayed except in the Engineering mode.

5-2
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5.1 Operation Menu

B Input type and input range display

This instrument immediately confirms inputs type symbol and input range following power ON.

Example: When sensor type is K thermocouple

¥

PV

AREA sV

Automatically
(in 2 seconds)

1IN 3J
13 1C

- 20l

I
-i

<'

<«— Symbol

Celsius: °C
Fahrenheit: °F

<+— Input scale high

<«— Input scale low

Automatically
(in 2 seconds)

~cH
r

L

——

IMRO1WO03-E11

SV setting & monitor mode
Measured value (PV)/
Set value monitor

Input type symbol (Refer to table 1)
Unit for input and SV display:

Voltage/Current: no character shown

Table 1: Input type symbol table

Symbol

Input type

Thermocouple K

Thermocouple J

Thermocouple T

Thermocouple S

Thermocouple R

Thermocouple E

Thermocouple B

Thermocouple N

Thermocouple PLII

Thermocouple W5Re/W26Re

Z|C| Q|2 |O im0 jun| T C T

L Thermocouple U
|'_ Thermocouple L
Pl RTD Pt100
/P
L RTD JPt100
H Voltage (mV, V)
a’ Current (mA)




5. OPERATION MENU AND BASIC OPERATION

5.2 Basic Operation

Basic key operations common to each mode (set item change, set value change and registration) and
Data lock function are described in the following.

5.2.1 Scrolling through parameters

B SV setting & monitor mode

Operation method for SV setting & monitor mode differs depending on the Direct key type. The two
key types of the Type 1 and Type 2 are available. The Direct key type can be selected in the
Engineering mode.

(1) When the Direct key type is Type 1:
e Pressing the MONI key enables the selection of only monitor screens in SV setting & monitor
mode. To go back to the first parameter, keep pressing MONI keys until it is displayed again.
¢ Pressing the SET key enables the selection of only setting screens in SV setting & monitor mode.
To go back to the first parameter, keep pressing SET keys until it is displayed again.
e Pressing the AREA key changes to the Memory area transfer screen. Pressing the SET key returns
to the Measured value (PV)/Set value (SV) monitor screen.

Current transformer 1 Current transformer 2 Remote setting (RS)
(CT1) input value monitor (CT2) input value monitor input value monitor Event monitor 1
o | MONI | " rr MONI | ™ qH MONI | ™ EH- | | MONI
ki ki ki
——— . LD ey o LP O ke O ey BOR T ke
nr Uﬁ - El'lﬁ |
Hu ' ud |
|
P.7-7 P.7-7 P.7-7 P.7-8
MONI key ( ) ( ) ( ) ( ) |
Memory area |
soak time monitor |
|
MONI | ™
Measured value (PV)/ key HP"- I
Set value (SV) monitor o w <+t SS ———————————————————
] nnn
W — | oo
- EB (P.7-10)
| n
I U |«
A (P.7-5)
SET key
Manipulated output value
EET ?REA Set value (SV) at MV transfer Interlock release
ey ey
" 5 H SET | " P 5 =) | sET iEyT
. .. e L P O
] n n F
| u u
v (P.7-7) (P.7-11) (P.7-13)

Memory area transfer

ArE
- '
i

(P.7-11)
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5.2 Basic Operation

(2) When the Direct key type is Type 2:
The monitoring, setting and Memory area transfer screen are mixedly displayed.
¢ Pressing the SET key enables screen selection.

e To go back to the first parameter, keep pressing SET keys until it is displayed again.

Measured value (PV)/ Current transformer 1 Current transformer 2 Remote setting (RS)
Set value (SV) monitor Set value (SV) (CT1) input value monitor (CT2) input value monitor input value monitor
" 88 SET | " S H SET | " rr )| SET |” r re SET | © qH SET
. e D B T e B
| n | n nn Ul’l - nn
I u | u [NAN) .U uu
(P.7-5) (P.7-7) (P.7-7) (P.7-7) (P.7-7)

Interlock release Event monitor 1

SET | ” SET |~ -
I Y P O R == D
F oun
(P.7-13) (P.7-8)

B Parameter setting mode, Setup setting mode

e Press to scroll through parameters in the same mode/area.

e To go back to the first parameter, keep pressing SET keys until it is displayed again.

o If the type of Direct key is of Type 1, pressing the MONI key is changed to the Measured value
(PV)/Set value (SV) monitor screen.

Parameter setting mode

Measured value (PV)/

Set value (SV) monitor P 4 hold Event 1 set value (EV1)  Event 2 set value (EV2) Event 3 set value (EV3) Event 4 set value (EV4)
ress and hol
the SET key " || SET | ” SET | " SET | " SET
for 2 seconds. E E 8 E 3 E
L. OO etmee BB e, EHO e EHT e EHY e
| n n n n n
I u u u u u
(P.7-5) (P.7-21) (P.7-21) (P.7-21) (P.7-21)
Link area number Proportional band
(LnKA) [heat-side]
SET . | SET v
o | bR e Pl
F n
u
(P.7-33) (P.7-24)

Setup setting mode

Heater break Heater melting
Heater break alarm 2

SI\/I?aSLIJred(;z\:}I)ue (P\.{)/ Hjatglr\?;eali ala:rm 1 determination point 1 determination point 1 EiAD) o
et value monitor set value set value
Press the shift key (HbL1) (HbH1)
while pressing the | ™ SET | " SET | seT | SET
0B BRI R 5 HeL 1] 35, Wb 1] 5 HeRo | 5
| rn F n n F
! u u u

(P.7-5) (P.7-35) (P.7-38) (P.7-39) (P.7-35)

Heater break
determination point 2

Set lock level (LCK) (HbL2)
SET v SET v
I |
ey | LL E «— Ss____ﬁ?y__ mHﬁbL E «—
n n
u u
(P.7-47) (P.7-38)
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5.2 Basic Operation

B Operation mode

e Pressing the shift or SET key enables screen selection.

e To go back to the first parameter, keep pressing shift keys until it is displayed again.
¢ Pressing the UP or DOWN key enables operation mode selection.

e If the type of Direct key is of Type 1, pressing the MONI key is changed to the Measured value

(PV)/Set value (SV) monitor screen.

Measured value (PV)/
Set value (SV) monitor

v

ey
!
I

an

b

(P.7-5)

PID/AT transfer

Automatic temperature

Auto/Manual transfer

(ATU) Startup tuning (ST) rise learning (CHr) (A-M)
Press and hold
the Shift key " Il " )| Shit " r Shift = | Shift
for 2 seconds = W/ql L > WSI LS | _key . WL H,’ key 3 WH = | key
— F F n o
DOWN (8] DOWN upP uP DOWN DOWN uP
key key key key key key key key
r I” " . " r w m- —
PI I ] L H r H n
n !l IC n
(P.7-15) DOWN uP (P.7-17) (P.7-17)
key key
5 11
o
(P.7-16)
RUN/STOP transfer Remote/Local transfer
(r-S) (r-L
Shift Shift )
o | rodge bl
n L
DOWN uP DOWN uP
key key key key
- 5 _
r ~~L
P n
(P.7-18) (P.7-18)

[} Transferring the Operation mode immediately performs control in the mode transferred.

5-6
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5.2 Basic Operation

B Engineering mode

e Pressing the UP or DOWN key enables function block selection.

¢ Pressing the SET key enables parameter selection.

e To go back to the first parameter, keep pressing UP or DOWN keys until it is displayed again.
o If the type of Direct key is of Type 1, pressing the MONI key is changed to the Measured value

(PV)/Set value (SV) monitor screen.

Measured value (PV)/
Set value (SV) monitor

P

oo
|
I

cf

SraP

(P.7-5)

Press the shift key while
pressing the SET key for 2

seconds

SET

key Return to F10.

screen.

SET

key_  Returnto F11.

screen.

SET

key » Return to F91.

screen.

Function block 10 STOP display Bar graph display Bar graph display PV flashing display
(F10.) (SPCH) (dE) resolution (dEUT) at input error (dSoP)
Y Ta] SET | " 5 r SET | " E SET | " E 11| SET |” 5
F L. | _key, PLHﬂ. d _key, dEUi ey, d DP
W oo s , W . oo W A oo A
| I u u
(P.7-62) (P.7-62) (P.7-63) (P.7-65) (P.7-66)
DOWN UP
key key
Function block 11 Direct key 1 Direct key 2 Direct key 3
(F11.) (Fn1) (Fn2) (Fn3) Direct key type (Fn)
" | SET | ™ || SET v E SET | " 3 SET | "
F (A key, Fl’l I | _key, FI’I key, F!’l key, Fﬂ
! ! ! !
T :(P.7—67) (P.7-67) (P.7-67) (P.7-68) (P.7-68)
| 1
DOWN | : upP
key | | key
NS
NS
I
L
|
|
N/ '
. . . Holding peak value .
Function block 91 ROM version Integrated operating ambient temperature Power feed forward input
(F91.) monitor time monitor (WT) monitor (TCJ) value monitor (HEAT)
Fg | SET ,—E’—”—, SET - SET rro SET HEH,—
oo keyy | LC T | keyy Ul | _keyy LU key, I
P oo _3(_{ - n oo w an oo e an
u [NAN) [NAN)
(P.7-171) (P.7-171) (P.7-171) (P.7-172) (P.7-172)
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5.2 Basic Operation

5.2.2 Changing Set value (SV)

e The high-lighted digit indicates which digit can be set. Press Shift key to go to a different digit.
Every time the shift key is pressed, the high-lighted digit moves as follows.

4 v

AREA SV _
[

L’.‘\ High-lighted digit

S P W, U

e The following is also available when changing the set value.

Increase SV from 199 °C to 200 °C:

1. Press the shift key to light brightly the ones place " "
(first digit from the right). . S H ‘ - S H

2. Press the UP key to change to 0. ' 7 ' g
The display changes to 200.

Decrease SV from 200 °C to 190 °C:

1. Press the shift key to light brightly the tens place. " 5

2. Press the DOWN key to change to 9. H
The display changes to 190. o

Decrease SV from 200 °C to -100 °C:

1. Press the shift key to light brightly the hundreds place. " 5 H

2. Press the DOWN key (three times) to change to —1.
The display changes to —100. -

;
] ]

e To store a new value for the parameter, always press the SET key. The display changes to the
next parameter and the new value will be stored.

[ A new value will not be stored without pressing SET key after the new value is displayed on
the display.

[L]  After a new value has been displayed by using the UP and DOWN keys, the SET key must
be pressed within 1 minute, or the new value is not stored and the display will return to the
Measured value (PV)/Set value (SV) monitor screen.
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5.2 Basic Operation

5.2.3 Operation of the direct keys

B Direct key type

The two Direct key types of the Type 1 and Type 2 are available. The Direct key type can be selected
in the Engineering mode. (Refer to P. 7-68)

The type of Direct key is set to Type 1 before factory shipment. If the type of direct key is changed to
Type 2, stick an attached seal to the front surface of the instrument.

18668
B Jhgmg

ouUTy OUT2 DOT DQ2 DO3, D04 ALM
foonohpoudoonpdoopod

Location where direct key seal (for type 2) is stuck

Also for the FB400, stick the direct key seal to
G] ﬂ Lo v ﬂ [the same location. ]
—
/ AN
/ N
Direct key 1 Direct key 2 Direct key 3
Direct key type Direct key 1 Direct key 2 Direct key 3
Type 1 A/M transfer key MONI key AREA key
Type 2 A/M transfer key R/L transfer key R/S transfer key

A/M: Auto/Manual

R/L: Remoter/Local

R/S: RUN/STOP

B How to restrict operation of the direct keys

Three Direct function keys on the front panel are provided for one-key operation to switch
Auto/Manual, Monitor screen (or Remote/Local), and Memory area (or RUN/STOP). Use/Unuse of
Direct keys is settable in Engineering mode (function block 11). (Refer to P. 7-67)
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5.2 Basic Operation

5.2.4 Data lock function

The Data lock function limits access of unauthorized personnel to the parameters and prevents

parameter change by mistake.

There are 8 set data lock levels. The set Data lock level can be set in Setup setting mode.

Character display Parameters which can be changed Set value
- All parameters [Factory set value] 0000
I~
LL /.J
wen w 7 e Set value (SV) 0001
U ¢ Event set value (EV1 to EV4)
All parameters except for Event set value (EV1 to EV4) 0010
Set value (SV) 0011
All parameters except for Set value (SV) 0100
Event set value (EV1 to EV4) 0101
All parameters except for Set value (SV) and Event set value 0110
(EV1 to EV4)
No parameter (All Locked) 0111

BE

5-10

Data lock level can be changed in both RUN and STOP mode.

Parameters protected by Data lock function are still displayed for monitoring.
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6. OPERATION

6.1 Operating Precautions

Check the following items before starting operation, then turn on the power.

H Power ON

There is no power switch on this instrument, and the instrument starts operation immediately
following initial power ON (Factory set value: RUN).

B Action at input error

If the input signal wiring is disconnected or short-circuited (RTD input only), the instrument
determines that burnout has occurred.

® Burnout direction
Upscale: Thermocouple input ', RTD input (at input break), Voltage (low) input
Downscale: ~ Thermocouple input ', RTD input (at short-circuited), Voltage (low) input,
Voltage (high) input?, Current input?
! For the Thermocouple input, upscale or downscale can be selected by Engineering mode.
(Factory set value: Upscale)

2 For the Voltage (high) input or the Current input, the display becomes indefinite (display of about zero
value).

® Output at input error
Control output: According to the contents set by Action (high/low) at input error
Event output: According to the contents set by Event action at input error

B Checking the each parameter

The settings for the SV and all parameters should be appropriate for the controlled system.

There are parameters in Engineering mode which can not be changed when the controller is in RUN
mode. Change the RUN/STOP mode from RUN to STOP when a change for the parameters in
Engineering mode is necessary.

& For details of the each parameter, refer to 7. DESCRIPTION OF EACH PARAMETER (P. 7-1).
I For details of RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer (P. 6-11).
5 For details of the parameter in Engineering mode, refer to 7.5 Engineering Mode (P. 7-48).

B Operation when power failure

A power failure of 20 ms or less will not affect the control action. When a power failure of more than
20 ms occurs the instrument assumes that the power has been turned off. When the power returns, the
operation of instrument will be re-starts in accordance with the content selected by Hot/Cold start.

I For details of Hot/Cold start, refer to 6.11 Start Action at Recovering Power Failure
(P. 6-39).

B Event hold action

e The event hold action is activated when the power is turned on or when transferred from STOP
mode to RUN mode.

e The event re-hold action is activated when not only the SV is changed, but also the power is turned
on or when transferred from STOP mode to RUN mode.
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6. OPERATION

6.2 Monitoring Display in Operation

In SV setting & monitor mode, the following operations are possible.
When the power is turned on, the controller goes to this mode after self-diagnostics. Use this mode
during normal operation. Selection method of monitor screens for SV setting & monitor mode differs

depending on the Direct key type (Type 1, Type 2).

Ll The factory set value of the Direct key type is Type 1 (A/M, MONI, AREA).
2 For the Direct key operation, refer to 5.2.3 Direct key operation (P. 5-9).

B Direct key type 1

¢ Pressing the MONI key enables the selection of only monitor screens in SV setting & monitor mode.

e To go back to the first parameter, keep pressing MONI keys until it is displayed again.

| mn

/ [N

<”5‘/M/
GD H}QODE || A

| MONI key

e Display sequence of SV setting & monitor mode:

Measured value (PV)/
Set value (SV) monitor

8

o
!
J

o

(P.7-5)

(CT1) input value monitor

Current transformer 1

Current transformer 2
(CT2) input value monit

Remote setting (RS)

or input value monitor

Event monitor 1

functions are not displayed as shown in the following.
e Current transformer 1 (CT1) input value monitor and Current transformer 2 (CT2) input

value monitor screens are not displayed if the CT inputs are not specified.

MONI ~ || MONI v rr MONI | ™ S MONI | ™ E = || MONI
ey LF Nhey L0 ey Obr e, EHA T e
nn nn n
[NAN] uu u
(P.7-7) (P.7-7) (P.7-7) (P.7-8)
Memory area Manipulated output value Manipulated output value
soak time monitor (MV2) monitor [cool-side] (MV1) monitor [heat-side] Event monitor 2
MONI | ™ H r MONI - MONI - MONI | ™ - MONI
ke E’ ke: ke: E E ke!
< Pl L !—'H <L Nl | e WH’—' !
| nnn nn nn
i [NANY N} [NAN) [NAN]
(P.7-10) (P.7-10) (P.7-9) (P.7-8)

For the content of each screen, refer to 7.1 SV setting & Monitor Mode (P. 7-2).

Parameters which are not related to existing functions on the controller or not specified

e Manipulated output value (MV1) monitor [heat-side] screen is not displayed if the
Feedback resistance (FBR) input is not used for Position proportioning PID control.

e The valve position from the control motor is displayed on Manipulated output value (MV1)
monitor [heat-side] screen if the Feedback resistance (FBR) input is used for Position

proportioning PID control.
e Manipulated output value (MV2) monitor [cool-side] screen is displayed if the Heat/Cool
PID control is selected as control action.
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6.2 Monitoring Display in Operation

B Direct key type 2

e Pressing the SET key enables the selection of screens.
e Monitor screens, Setting screens, and Memory area screen can be displayed.
e To go back to the first parameter, keep pressing SET keys until it is displayed again.

I

L
SET key fononbooodoooodoopod
& 6.8
GD ﬂ<mms ﬂ A\ | /\
===

AREA sV

——

¢ Display sequence of SV setting & monitor mode:

Set value (SV) Current transformer 1 Current transformer 2 Remote setting (RS)

Measured value (PV)/ (CT1) input value monitor (CT2) input value monitor input value monitor
Set value (SV) monitor w ~ w SET
e SH e [ e, (M2 e, S5Hr | ke
Lj B E— ] EP R _y, ™ va ! _y> ™ SVL _y, W w
n nn DI‘I n
s u [BAN) .U u
! <
an (P.7-7) (P.7-7) (P.7-7) (P.7-7)
(P.7-5) Manipulated output value  Manipulated output value . .
(MV2) monitor [cool-side]  (MV1) monitor [heat-side] ~ =YeNt monitor 2 Event monitor 1
SET | " - SET | " - SET | ” H- SET | " =
‘ Ho | & H e | EHnd o | EH
= o ﬁ <« - n <« o n «—r - n <
nn nn
[NAN] [NAN]
(P.7-10) (P.7-9) (P.7-8) (P.7-8)
Manipulated output value Memory area
Interlock release at MV transfer Memory area transfer soak time monitor
SET " 1) SET | * - SET |~ SET | * r
o flride Ponl e Arbie  APT
Iyl
oFF d ! i 0od
(P.7-13) (P.7-11) (P.7-11) (P.7-10)

L& For the content of each screen, refer to 7.1 SV setting & Monitor Mode (P. 7-2).

L] Parameters which are not related to existing functions on the controller or not specified
functions are not displayed as shown in the following.

e Current transformer 1 (CT1) input value monitor and Current transformer 2 (CT2) input
value monitor screens are not displayed if the CT inputs are not specified.

e Manipulated output value (MV1) monitor [heat-side] screen is not displayed if the
Feedback resistance (FBR) input is not used for Position proportioning PID control.

e The valve position from the control motor is displayed on Manipulated output value (MV1)
monitor [heat-side] screen if the Feedback resistance (FBR) input is used for Position
proportioning PID control. If the Feedback resistance (FBR) input is disconnected, the
input value goes to over-scale (“ocooo” display).

e Manipulated output value (MV2) monitor [cool-side] screen is displayed if the Heat/Cool
PID control is selected as control action.

e Manipulated output value at MV transfer screen is not displayed if the MV transfer function
is set to “0.”

e Interlock release screen is not displayed if the Event interlock is set to “Unused.”
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6. OPERATION

6.3 Operating Setting

An example of performing operation with SV set to 200 °C and Event 1 set value [deviation high] set

to 20 °C is shown in the following.

B Operation procedures

Set the Refer to 6.3.1 Set the Set value (SV) (P. 6-5)
target value of control

Set the Refer to 6.3.2 Set the Event set value (alarm set value) (P. 6-6)
Event set value

il

Autotuning (AT) start Refer to 6.3.3 Autotuning (AT) start/stop (P. 6-8)

6.3.1 Set the Set value (SV)

Example: Change the target value of the control to 200 °C

1. Select the Set value (SV) screen
Press the SET key at PV/SV monitor screen until Set value (SV) screen is displayed.

PV/SV monitor Set value (SV)
PV
°H 5d
L -
AREA B AREA sV
| r — nj
I u u
o} o} ©
@D | x| V| A GD | x| V| A
| s s L |

2. Change the Set value (SV)
The set value is set to 200 °C by using the Shift and UP keys. The high-lighted digit indicates

which digit can be set.
@ Press the Shift key to high-light the hundreds digit.
@ Press the UP key to change the number to 2.

Set value (SV)

w [l
C H High-lighted q H
| digit _

AREA R X AREA sv

ﬁwuuhuuuu’uuuudﬁ’@é\ ﬁuunuhuunu‘nnuuﬁuu"&h
6 ¢ 0O 5 ¢ 0
GD | < | A @D | o= | V| A

v
runcross |
igi
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6.3 Operating Setting

3. Store the set value (SV)
Press the SET key to store the new Set value (SV). The screen goes to the next parameter.

Set value (SV) Manipulated output value at MV transfer
PV E PV ‘_’ - '
54 F5n
AREA 8V AREA v n
c m—> J
Bogociongggooosnggys bogooiongggonndongy The parameter that appears next after
. O<m'5 O . O ©O Set value (SV) varies depending on
: | 2= A PO | o | A the specifications.

Ll After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Set value (SV) will not be changed.

4. Return the PV/SV monitor
To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press the SET key

several times.
PV/SV monitor

v _I
CO
Y
| le‘ll‘l
I LU The changed
ﬁﬁuuhuuu&uuuu’uu&&ﬁ Set value (SV)
O @] @)
| GD | dme | Vv | A

Il I 1

6.3.2 Set the Event set value (alarm set value)

Example: Change the Event 1 set value (EV1) to 20 °C
1. Select the Event 1 set value (EV1) screen
Press and hold the SET key for 2 seconds at PV/SV monitor screen until Parameter setting mode

is displayed. Event 1 set value (EV1) is displayed first.
Event 1 set value (EV1)

PV/SV monitor (Parameter setting mode)
PV ] o
g £Ed |
/
AREA sV
| nn —l n
I oy u
w%&guu’uuuuu’uuuuu’uuuu‘u‘ﬁ D'D‘Quuhuuuu“uuuuﬁuunu‘&h
C@?Q«ﬁﬂv?/\ @?@ﬂv?/\
E=l==l==l=—

Press and hold for 2 seconds

L) Event set value screen is not displayed when the event function is not available.
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6.3 Operating Setting

2. Change

the Event 1 set value (EV1)

The Event 1 set value (EV1) is set to 20 °C by using the Shift and DOWN keys. The high-lighted
digit indicates which digit can be set.

@ Press the Shift key to high-light the tens digit.

@ Press the DOWN key to change the number to 2.

Event 1 set value (EV1)

PV
EH EH
I I
AREA v ’_' AREA v
[ || — ¢
o o
00000000000000000000 00000000000000000000
M MON AREA M MON AREA
O O O O O O
GD | Qx| V| A GD | x| V| A
o/ (@

3. Store the new Event 1 set value (EV1)
Press the SET key to store the new Event 1 set value (EV1). The screen goes to the next parameter.

Event 1

PV

AREA

M
O
GD |

(AN

set value (EV1) Event 2 set value (EV2) [When the event 2 is used]
PV
EH 1 e
L | L
sV AREA sV
O || m— d
w%uuuu‘uuuuuu;u'uuuu'uu"ugﬁ a’%ﬁuuhuuuﬂuuuu‘uuﬁu&ﬁ
O O O O O
[ A GD | <o | VvV |_A
E—TF—1F—1F—

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Event 1 set value (EV1) will not be changed.

4. Return the PV/SV monitor
To return the PV/SV monitor, press the MONI key (for direct key type 1), or press and hold the

SET key for 2 seconds.

& For details of the event function, refer to 7.5 Engineering Mode (P. 7-85 to P. 7-115).

IMRO1WO03-E11
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6.3 Operating Setting

6.3.3 Autotuning (AT) start

Autotuning (AT) automatically measures, computes and sets the optimum PID values.

LLY  Check that all of the requirements for AT start are satisfied before starting operation (refer to
P. 6-15). To start Autotuning (AT), go to PID/AT transfer in Operation mode.

1. Select the PID/AT transfer screen

Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is
displayed. PID/AT transfer screen is displayed first.

PID/AT transfer

PV/SV monitor (Operation mode)
W
1M Hf' U
cuu I
m' v [n NEA Y
| cCuUL ﬁ F
w’éuuuu’hunuu‘nnunﬁuu"u‘n" MI%ADEDDEDDDD&DDDDDD”D‘DAD
o} @) 5 0 0
@ | <= | v [ A @ <o | v [ A
— ’?L! — — i e b — | m—

Press and hold for 2 seconds

2. Start the Autotuning (AT)

If set to “on” by pressing the UP key, the Autotuning function (AT) starts.
At this time, the AT lamp flashes.

PID/AT transfer
(Operation mode)

r/AT lamp

PV

" 174
Ay g
F

AREA sV

outy . . . . outt . - . .
00000000000000000000 00000000000000000000
M AREA AN MON AREA
O @) O O

GD | < | VA @I,%‘ﬂvﬂ’\

3. Autotuning (AT) finish

When the Autotuning (AT) is finished, the control will automatically returns to PID control.
At this time, the AT lamp turns off.

LLl When canceling the Autotuning function (AT), press the DOWN key to be set to “oFF.”

LL) To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press and hold
the Shift key for 2 seconds.

L) o Autotuning (AT) ends normally, the LBA time is automatically set twice as large as the
Integral time.
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6.3 Operating Setting

B To manually set PID values

If the autotuning function does not match the controlled object requirements, the optimum PID values
may not be computed by Autotuning (AT). In that case, adjust the PID values manually.

® Setting procedure
1. Select the Parameter setting mode

Press and hold the SET key for 2 seconds at PV/SV monitor screen until Parameter setting mode
is displayed. Event 1 set value (EV1) is displayed first.

Event 1 set value (EV1)

PV/SV monitor (Parameter setting mode )
v - W
200 FH |
(Y] Lo
e v mn AREA v A
| LEJLJ ] llIIIIIIIII')» L
w%wuuhuuuu’uuuuu’uuuu&ﬁ a’%wuuhuuuu”uuuuﬁuu}ygﬁ
o} 0] 6 ¢ 0
GD | Jox | V| A GD | Qo= | V| A
=

Press and hold for 2 seconds

LLL Event set value screen is not displayed when the event function is not available.

2. Select the Proportional band [heat-side] screen
Press the SET key several times to change to the Proportional band [heat-side] screen.

Event 1 set value (EV1) Proportional band [heat-side]
PV v
£d i P
l
AREA B n AREA L n
u > (]
ouy . o . o ouy . o . a
D%UDDDDDEO’D'DDDDDE%‘D D%UDDDDD%DDDDDD%D
@D | L= | ¥ [ A HED S A

3. Change the Proportional band [heat-side] set value
The Proportional band [heat-side] set value is set to 10 °C by using the Shift and DOWN keys
(Example: 10 °C).
The high-lighted digit indicates which digit can be set.
@ Press the Shift key to high-light the tens digit.
@ Press the DOWN key to change the number to 1.

Proportional band [heat-side]

w n v
AREA sV AREA L
n — |
u [
ourt . . . R ourt o N . -
fgooboongooodoggod fgoooboooghonodooggd
M MONI AREA AN NON! AREA
o _ O O O _ O (@)

@D v A @D | | V| A
@) \@
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6.3 Operating Setting

4. Store the Integral time [heat-side] set value
Press the SET key to store the new Proportional band [heat-side] set value.
The screen goes to the next Integral time [heat-side].

Proportional band [heat-side] Integral time [heat-side]
4] PV
Fl |
I
AREA L AREA v
| ﬁ ]
I L
outy ot - N . -
ﬁuuuuhuuuu’uuuuu’uu"u&ﬁ n%uuuuun&uuunnu&n
CI>6¢N158 OA GEDOQMOVOA
€2 v
== =

LY After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Proportional band [heat-side] set value will not be
changed.

5. Set the Integral time [heat-side] and Derivative time [heat-side]
The setting procedure applies when the Integral time [heat-side] and the Derivative time

[heat-side] are also set.

Integral time [heat-side] Derivative time [heat-side]

PV PV

' d

/
AREA v n AREA v '_'

u » u
w%%uuhuuuuguuuuﬁm%\ﬁ w’ﬁ"u"uuuhuuug‘u'uuuu'uu“u‘ukﬁ

O O @)

0D | x| V| A PED | e | | A

6. Return the PV/SV monitor
To return the PV/SV monitor, press the MONI key (for direct key type 1), or press and hold the
SET key for 2 seconds.

I For the setting range of PID values, refer to 7.3 Parameter Setting Mode (P. 7-24 to P. 7-25).
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6.4 RUN/STOP Transfer

6. OPERATION

The RUN/STOP transfer can be made by Digital input (DI) or Communication (optional) other than

the key operation.

] When the digital input RUN/STOP transfer function is used, it is impossible to transfer
RUN/STOP through key operation if the contact (DIS) is not closed. (When DIS opens:

STOP mode is maintained.)

I For details of the RUN/STOP transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication Instruction Manual IMRO01N04-E[]).

® State of this instrument when set to STOP mode

STOP display Displays the STOP symbol “SToP” on the SV or PV displays.
(Factory set value: SV displays)
Control output PID control Output depending on the Manipulated output value (MV1) at

STOP mode (Factory set value: —5.0 %)

Heat/Cool PID | Heat-side: Output depending on the Manipulated output value
control (MV1) at STOP mode (Factory set value: —5.0 %)
Cool-side: Output depending on the Manipulated output value
(MV2) at STOP mode (Factory set value: —5.0 %)
Position When there is no Feedback resistance (FBR) input:
proportioning Conform to the set value of the Valve action at STOP mode.

PID control When there is Feedback resistance (FBR) input:
to Feedback resistance (FBR) input value.

break:

Manipulated output value (MV) at STOP mode corresponds

When there is Feedback resistance (FBR) input, and it is input

Conform to the set value of the Valve action at STOP mode.

Event output

HBA output

Transmission output

Output depending on the output status at STOP mode
(Factory set value: OFF)

[[I]  For the settings of STOP display, Output status at STOP mode, and Manipulated output
value (MV) at STOP mode, refer to 7.5 Engineering Mode (P. 7-62, P. 7-82 and P. 7-136).

® 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.

I For the Hot/Cold start selection, refer to 6.11 Start Action at Recovering Power Failure

(P. 6-3

9).

B RUN/STOP transfer by Front key operation
1. Press and hold the SET key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed.
PID/AT transfer
PV/SV monitor (Operation mode)
ifi Ary
Lo
AREA EY AN AREA EY
I ELJU > F
a‘ﬁ%uu'uuuuﬂuuuﬁu%ﬁ D'DEDDDDDDE‘EDDDD'DDAE&E
O O O O O O
@D | <= | V| A @D | <x | V[ A
e ]

Press and hold for 2 seconds

IMRO1WO03-E11
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6.4 RUN/STOP Transfer

2. Press the Shift key several times until RUN/STOP transfer screen is displayed.

PID/AT transfer (Operation mode) RUN/STOP transfer
" il "
Ary r-5
AREA v AEA sv
F —— n
oty “
ﬁﬁnuhunu&nnuﬁn%ﬁ ﬁﬁnuhunuﬂnnun’nnﬂ&ﬁ \ RUN
@D o @ v ¢ A GD @ o v A mode
:ﬂ’%“’:ﬂ,: :ﬂ%ﬂ’:‘h:

3. Pressing the UP key changes to STOP mode from RUN mode.
PV/SV monitor (STOP mode)

RUN/STOP transfer
PV ] [
i -5 99
~ = Z / _ I 2
e v AREA v m’ & r
[ || — F’\ — ! ! DP\
w%'nﬁnnhuuu“n;u'uunuuu“u‘u‘ﬁ ﬁﬂnu“ﬂuun&nuunn%ﬁ \\ w’a&u“guuhuuu%uuuu'uu%ﬁ \\Symbol of
60 e’ v C A 60’ v O STOP mod - © showing
I Y| A mode || GD | <o | VvV | A
2 =SSR sTop

:‘ﬂ,:‘“’“ = —
|
i ] Press and hold the Shift
key for 2 seconds

e To change from STOP mode to RUN mode, press the DOWN key.

RUN/STOP transfer
4% PV
- S - 5
AREA EY A v
———
P n
fippoobooogoooodoonod “ypoohoonggaondoognd ‘i\
oo e) ool RUN mode
@D | Qx| vV | A C@|’%‘HV|A
e = = ===

B RUN/STOP transfer by Direct key (R/S) operation
RUN/STOP transfer by the Direct key is possible with the Direct key type of the Engineering mode.

Set “2: Type 2” to the Direct key type.
Every time the RUN/STOP (R/S) transfer key is pressed, the RUN mode is changed to the STOP

mode alternately.
I’ For the Direct key type selection, refer to 7.5 Engineering Mode (P. 7-68).

® To change from RUN mode to STOP mode

PV/SV monitor RUN/STOP transfer PV/SV monitor
(RUN mode) (Operation mode) (STOP mode)
"™ " Display Y ,
200 ~-5lEe 99
o s o w - automatically - o =
r
| EIB —— ,CI — i I o ’D\
%%DD-DDDD%DDDEDDE,EG fggonbonngyonodnogd Mé%ﬂﬂ'ﬂﬂunn'nuuuﬁnn%ﬁ N Sﬁlg’\v\z(r)]gof
O O O O
ET 3l GD | <o
i bl [mimiia] [ B
<R/S key
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6.4 RUN/STOP Transfer

® To change from STOP mode to RUN mode

PV/SV monitor RUN/STOP transfer PV/SV monitor
(STOP mode) (Operation mode) (RUN mode)
P 4 — Display w -—
' q q ‘7 chan 'l—, ’-'
- ges
’ - - ,- - automatically ‘: L’ L’
NEAI sv '_ AREA Y m’ v n ’_'
I [ P . n w I I LJLI o
u‘%%ﬂﬂhﬂﬂﬂﬂnﬂﬂﬂﬂﬁﬂﬂg’gﬁ m’%ﬂguubuuugﬂuuuﬁuu%ﬁ w‘a%uuhuuu’u’;'u_uuuu'uuggﬁ
CDOQ-R% v A CDOMO O RUN mode o &5 B
§ET €3 PaN
% :ﬂ,:ﬂl% ,ﬁ %ﬂ%ﬂ,ﬁd,:

Press the <R/S key

B RUN/STOP transfer by Digital input (DI)
RUN/STOP transfer by the Digital input (DI) is possible with the Digital input (DI) of the Engineering
mode.

I For the Digital input (DI) assignment, refer to 7.5 Engineering Mode (P. 7-78).

® Terminal Configuration
Digital input (D15 to DI7)

Contact closed: RUN
Contact open: STOP

Contact input from external devices or equipment should be dry contact input.
If it is not dry contact input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less

® Transfer timing of RUN/STOP
When the contact is closed, RUN. When the contact is open, STOP.

200 ms or more {200 ms or more

Contact closed

Contact open

RUN

STOP

E  After the contact is transferred, it takes “200 ms + 1 sampling cycle* ” until the action

of this instrument is actually selected.
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)
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6.4 RUN/STOP Transfer

® 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).

RUN/STOP mode
from key operation or

RUN/STOP mode by

Actual RUN/STOP mode

State of STOP

communication Digital input (DI) state character display
RUN Contact closed (RUN) RUN STOP is not displayed
Contact open (STOP) STOP d SI‘— F
STOP Contact closed (RUN) P5MP
Contact open (STOP) 5 a o F

® STOP character display

6-14

Key operation

Display when STOP mode is changed by

[When there is no RUN/STOP transfer by the digital input (DI)]

v
2f
m' v r -
{5l oP
ourt . . . -
ooooobooogoooodoonnd
M MON AREA
@D 9 i v @ A
PV
0
L L
m, v r D
I l'_JEl I
topooboongoooodoonnd
M MON AEA
O O O

Key operation

Display when STOP mode is changed by

[When there is RUN/STOP transfer by the digital input (DI)]

input (DI)

Display when STOP mode is selected by the Digital

Ll The display unit to display the STOP character can be changed from the SV display

section to the PV display section by referring to “STOP display’

mode.

B

in the Engineering
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6. OPERATION

6.5 Autotuning (AT)

The Autotuning (AT) function automatically measures, computes and sets the optimum PID values.
The Autotuning (AT) can be used for PID control (Direct/Reverse action), Heat/Cool PID control, and
Position proportioning PID control (Direct/Reverse action).

B Caution for using the Autotuning (AT)

e When a temperature change (UP and/or Down) is 1 °C or less per minute during Autotuning (AT),
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.

o If the output change rate limiter is set, the optimum PID values may not be computed by Autotuning

(AT).

B Requirements for Autotuning (AT) start

Start the Autotuning (AT) when all following conditions are satisfied:
To start Autotuning (AT), go to PID/AT transfer in Operation mode.

Operation RUN/STOP transfer RUN

mode state PID/AT transfer PID control

Auto/Manual transfer | Auto mode

Remote/Local transfer | Local mode

Parameter setting

Output limiter high > 0.1 %, Output limiter low < 99.9 %

Input value state

The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Measured value (PV) >
Input error determination point (low)

B Requirements for Autotuning (AT) cancellation

If the Autotuning (AT) is canceled according to any of the following conditions, the controller
immediately changes to PID control. The PID values will be the same as before Autotuning (AT) was

activated.

When the Operation
mode is transferred

When the RUN/STOP mode is changed to the STOP mode.

When the PID/AT transfer is changed to the PID control.

When the Auto/Manual mode is changed to the Manual mode.

When the Remote/Local mode is changed to the Remote mode.

When the parameter is
changed

When the temperature Set value (SV) is changed.

When the PV bias, the PV digital filter, or the PV ratio is changed.

When the control area is changed.

When the input value
becomes abnormal

When the Measured value (PV) goes to underscale or over-scale.

When the Measured value (PV) goes to input error range.
(Measured value (PV) > Input error determination point (high) or Input error
determination point (low) > Measured value (PV))

Timeout

Output state has not been changed (ON to OFF, OFF to ON) for more than two
hours.

Power failure

When the power failure of more than 20 ms occurs.

Instrument error

When the instrument is in the FAIL state.

IMRO1WO03-E11
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6.5 Autotuning (AT)

B Autotuning (AT) start/stop operation

The Autotuning function can start from any state after power on, during a rise in temperature or in
stable control.

1. Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed. PID/AT transfer screen is displayed first.
PID/AT transfer

PV/SV monitor (Operation mode)
ann "
cul HFU
l sV [_' n AREA sV
’ EL’ U ——
IZIIZIIZIIZII]IZIIZIIZIIZII]EII]IZIEIIZIIZIEIDEIEI DDDDDDDDDDDDDDDDDDDD
AM AREA ANEA
O o} O O O O
@ | || GD | <= | VvV | A

Press and hold for 2 seconds

2. If set to “on” by pressing the UP key, the Autotuning (AT) function starts. At this time, the AT

lamp flashes.
PID/AT transfer
(Operation mode) AT lamp flashes
T
T
14) PV AT
Ay Arl
(N
sV AREA sV
F — n
outt - N . - outt o - . N
D'IZI‘I‘]DDDDDD&DDDDDD“D‘%D DE?DDDDDD”D“D'DDDDDEI”DEDAD
GD <|><m<|> v <|> A @D Ve P T

| S A
ELE_E_% A E—

3. When the Autotuning (AT) is finished, the control will automatically returns to PID control.
At this time, the AT lamp turns off.

e When canceling the Autotuning (AT) function, press the DOWN key to be set to “oFF.”
PID/AT transfer

(Operation mode) AT lamp turns off
T
i 'v r
Art Arl
EY AREA [
o wm
GEEDDEDDD%DDDD'DD”D&G D%HDDDDD%DDDDDDD%‘D
@?%l\'(l)/\ G | = v A
== i s | s

g
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6.5 Autotuning (AT)

® Parameters for Autotuning (AT)

Parameters for Autotuning (AT) are provided to compute the PID values suitable for various
controlled systems and control actions. Set them, as required. Set the parameters for Autotuning (AT)
in the Engineering mode.

Example 1: When you want to find each constant suited for P control, PI control, or PD control by
Autotuning.

For P control:
Set “0” to Integral time limiter (high) [heat-side] and Derivative time limiter (high)
[heat-side].
For PI control:
Set “0” to Derivative time limiter (high) [heat-side].
For PD control:
Set “0” to Integral time limiter (high) [heat-side].

When Autotuning (AT) is executed by making the settings above, the control constants
suited for P, PI, or PD control are found.

Ll Also corresponds to Heat/Cool PID control cool-side and Position proportioning PID
control.

Example 2: When you want to limit on/off output only at Autotuning (AT)
Autotuning (AT) that limits the ON/OFF output values only at Autotuning (AT) can be
executed by setting the output value with AT turned on and the output value with AT
turned off.

L Only when the Feedback resistance (FBR) input is connected in the Position proportioning
PID control, the “Output value with AT turned on” and “Output value with AT turned off”
setting becomes valid.

I As the other parameters for Autotuning (AT) function, there are AT bias, AT cycle, or AT

differential gap time. For the each parameter, refer to 7.5 Engineering Mode (P. 7-146 to
P. 7-148).
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6. OPERATION

6.6 Startup Tuning (ST)

Startup tuning (ST) is a function which automatically computes and sets the PID values from the
response characteristics of the controlled system at power ON, transfer from STOP to RUN, and Set
value (SV) change.
e As simple autotuning, the PID values can be found in a short time without disturbing controllability for
controlled systems with slow response at power ON.
e For controlled systems which require different PID values for each temperature setting, the PID values can
be found for each Set value (SV) change.
Tempeirature
Setvalue (SV) 2D} ————— — — — e J ———
Set value (SV) 1]

|
|
|
|
|
|
|
|
|
|
| .
: f » Time

A

T Calculating and setting PID values T Calculating and setting PID values
Starup tuning (ST) start Startup tuning (ST) start

[When the pow er is tumed on, operation is changed [When SV is changed]
from STOP to RUN]

e The setting items related to Startup tuning (ST) are shown below. Set them according to the application

used.
Setting item Details Setting mode
Start 0 (Factory set value) When the power is turned on, operation is Engineering mode
condition changed from 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 onl Execute once Operation mode
method on2 Execute always
oFF (Factory set value) ST unused

@ Startup tuning (ST) function does not correspond to the Heat/Cool PID control (only in the
temperature fall direction) and the Position proportioning PID control.

[[I]  If the Startup tuning (ST) function is executed just when the power is turned on or selection is
made from STOP to RUN as one of the ST startup conditions, control starts at Hot start 2 even if
set to Hot start 1 (factory set value).

I Refer to M Hot/Cold start selection (P. 6-39).

B Caution for using the Startup tuning (ST)

e For 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 Startup tuning (ST) in the state in which the temperature differential of the Measured value (PV)
and Set value (SV) at the start of Startup tuning (ST) is twice the proportional band, or greater.

e If in 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 computed
but no PID values on the cool-side are changed. Execute the Autotuning (AT) function to the PID valued on
the cool-side.

e When the manipulated output may be limited by the Output limiter setting, the optimum PID values may
not be computed by 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.

6-18 IMRO1WO3-E11



6.6 Startup Tuning (ST)

B Requirements for Startup tuning (ST) start
Start the Startup tuning (ST) when all following conditions are satisfied:

Operation mode | RUN/STOP transfer RUN
state PID/AT transfer PID control

Auto/Manual transfer | Auto mode

Remote/Local transfer | Local mode

Parameter setting Startup tuning (ST) is set to ON.
(Execute once, Execute always)

Output limiter high > 0.1 %, Output limiter low < 99.9 %

Input value state The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Measured value (PV) > 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)

Output value state At startup, output is changed and saturated at the Output limiter high
or the Output limiter low.

B Requirements for Startup tuning (ST) cancellation

If the Startup tuning (ST) is canceled according to any of the following conditions, the controller
immediately changes to PID control. The PID values will be the same as before ST was activated.

When the parameter is changed [ When Startup tuning (ST) is set to OFF

When the PV bias, the PV digital filter, or the PV ratio is changed.
When the Operation mode is When the RUN/STOP mode is changed to the STOP mode.
transferred When the Autotuning (AT) is activated.

When the Auto/Manual mode is changed to the Manual mode.

When the Remote/Local mode is changed to the Remote mode.

When the input value becomes | When the Measured value (PV) goes to underscale or over-scale.

abnormal When the Measured value (PV) goes to input error range.
(Measured value (PV) > Input error determination point (high) or Input error
determination point (low) > Measured value (PV))

When the ST exceeded the When the ST does not end in hundred minutes after ST started.

execution time

Power failure When the power failure of more than 20 ms occurs.

Instrument error When the instrument is in the FAIL state.
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6.6 Startup Tuning (ST)

B Startup tuning (ST) setting
The setting procedure when executing Startup tuning (ST) only one time at power ON is shown below

as a setting example.

Step 1: Set the start condition
First, set “When the power is turn on” to Startup tuning (ST) start condition by Engineering mode.
1. Change the operation mode from RUN mode to STOP mode.
I-&" To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until

Engineering mode is displayed. Function block 10 screen is displayed first.
Function block 10

PV/SV monitor (Engineering mode)
a0 Cor
I
L b F Il
na' v r AREA E
| SI In] P ﬁ
w%gguu’uuuu%muuu’uuﬂu&ﬁ GEEDD"DDDDD“DDDDD'DD'E&ﬁ
C@?@ﬂv?/\ @D?«ﬂwvo
E=l==l==l=

Press the Shift key while
pressing the SET key for 2 seconds

3. Press the DOWN key six times until Function block 54 screen is displayed.

Function block 10 Function block 54
(Engineering mode) (Engineering mode)
PV PV
3 F54
1. A S
AREA sV AREA &
ﬁ
GD <|])<1u!<|]) v <|) A GED? <|]) v <|) A
U Ul — B A

4. Press the SET key until ST start condition screen will be displayed.

Function block 54 ST start condition
(Engineering mode) (Engineering mode)

"Foy

Gooooboooggooodooond fdopooboooggooodo
& O 08 65 O
@ <= v | A GD | e |
e

PV

55
J

0ooo

=

Ok

b
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6.6 Startup Tuning (ST)

5. Press the UP key to change the number to 1.

ST start condition _ _
Engi X de) Setting range:
(Engineering mo 0: Activate the ST function when the power is turned
. o on; when transferred from STOP to RUN; or when
' ' the Set value (SV) is changed
1 N 1: Activate the ST function when the power is turned
En & P on; or when transferred from STOP to RUN
B — " 2: Activate the ST function when Set value (SV) is
X changed
fogoobooognooodoonod fiopoobooopgooodooood
M MON AEA AM MONI AREA
@DOMOVOA @DOMOVOA\ i i i
| | :‘I’:‘ﬂ’z‘l’: 1: Activate the ST function when the power is
turned on; or when transferred from STOP to
RUN

6. Press the SET key to store the new value. The screen goes to the ST proportional band adjusting
factor screen.
ST proportional band

ST start condition adjusting factor
(Engineering mode) (Engineering mode)
PV PV
575 57 P
= J L

IjPIEDD'DDDDD'DDDDIjDDDDIj fnpoobonogbooodoonod

5 8 6 o)
g memee

7. To return the PV/SV monitor, press the MONI key (for direct key type 1), or press the Shift key
while pressing the SET key.

O
OF

Step 2: Set the execution method
Set that the Startup tuning (ST) will be executed only once.

1. Change the operation mode from STOP mode to RUN mode by RUN/STOP transfer screen of
Operation mode.

I5"  To change from STOP mode to RUN mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key twice at RUN/STOP transfer screen until Startup tuning (ST) screen is

displayed.

RUN/STOP transfer Startup tuning (ST)
(Operation mode) (Operation mode)
i " =11

[ 5 N

AREA v AREA sV
u’%gﬁnn'ﬂunu&nuuu‘nn&ﬁ mﬁwuuhuuu&uuuﬁu%ﬁ
GD @ 7 AY4 @ A GD ¢ ¢ A

:‘ﬂ%ﬂ’:‘h: :ﬂl,%‘ﬂ,i‘l,:
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6.6 Startup Tuning (ST)

3. Press the UP key to set “onl (Execute once).”

Startup tuning (ST)
(Operation mode)

AREA

0o00o0o0000000000
AM MONI

5ry

AREA
O

oooo

F

Setting range:

P on1: Execute once
q i on2: Execute always
| ’_’ oFF: ST unused

AREA sV ,

—p I
*
\
mﬁ'uuuu'huuuu'uuuuu'uuuuﬁ on1: Execute once
W MON AREA
O O @)
GD | <ox | Vv

4. Thus, the Startup tuning (ST) setting has been finished.

Step 3: Start the Startup tuning (ST)
Turn off the power once and turn it on again. The Startup tuning (ST) will automatically start. When
the calculation and setting of PID values is completed, setting of the Startup tuning (ST) screen will
automatically change to “oFF.”

Startup tuning (ST)
(Operation mode)

=11
o
AREA v

F -

o

D'III‘EDDDDDD'%‘D'DDDDDD”D‘DAD

O @) O

GD | <wx | V| A
e e e m—

S~

If the setting is set to “Execute once”:
When the Startup tuning (ST) is finished, the
setting will automatically return to “oFF.”

When Startup tuning (ST) was interrupted, the setting does not change to “oFF.”

Startup tuning (ST) starts when the restart conditions are satisfied.

As the parameters for Startup tuning (ST) function, there are ST proportional band adjusting

factor, ST integral time adjusting factor, and ST derivative time adjusting factor in Engineering
mode.
However, use the same setting as the factory set values (1.00 times).

Example: When set the proportional band adjusting factor
Proportional band (P) =
Computed proportional band x Proportional band adjusting factor (0.01 to 10.00 times)

6-22
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6. OPERATION

6.7 Auto/Manual Transfer

The Auto/Manual transfer can be made by Digital input (DI) or Communication (optional) other than
the key operation.

EEl  When the digital input Auto/Manual transfer function is used, it is impossible to
transfer Auto/Manual through key operation if the contact (DIS, DI6, or DI7) is not
closed. (When DIS, D16, or DI7 opens: Manual mode is maintained.)

I For details of Auto/Manual transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication Instruction Manual (IMR01W04-E).

LLl The Manipulated output value when changed to the Manual mode from the Auto mode
differs depending on the MV transfer function (MVTS) setting. The MV transfer function
(MVTYS) enables the selection of whether a balanceless and bumpless transfer is made or a
previous manipulated output value is used.

L& For the MV transfer function (MVTS), refer to 7.5 Engineering Mode (P. 7-128).

® 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

» Time

D et CEE

|
:
P
|
|
]
|
|
1
|
|
|
|
]
|
|
|
|
:
T
A

(@) (b)

—~
O
-~

(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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6.7 Auto/Manual Transfer

B Auto/Manual transfer by Front key operation
1. Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed.
PID/AT transfer

PV/SV monitor (Operation mode)

PV PV
1711 i
C oo I L
AKA' sV n'_’ AREA sV
I (_juu > IC
o o
00000000000000000000 00000000000000000000
M MON AREA AN MONI AREA
O O O O O O
GD | <ox | V| A GD | ox | V| A

5

Press and hold for 2 seconds

2. Press the Shift key several times until Auto/Manual transfer screen is displayed.

PID/AT transfer Auto/Manual transfer

" =11 " -
AU A-n
AREA sV F AREA sV
ﬁ

ourt - N N R m _ N - _ W

DADEDDDDDD&DDDDD%D 00000000000000000000 .

& 8 O e} Symbol of showing

%ﬂ%ﬂ,ﬁ‘l,ﬁ LD | S | A Auto mode

¥

3. Press the UP key to change to the Manual mode from the Auto mode. The Manual (MAN) mode

lamp lights.
Auto/Manual transfer . AN
4 The Manua

" H - w Qg mode lamp lights.
n A-n

AREr & AREA sV

D M -

OVEEEDD-DDDDDEDDDDD-DD”D&G G%Eﬁuuhuuu%uuuu‘uu%ﬁ \ Symbol of showing

O
~ | GD | Q= | VvV | A Manual mode

@D | <= | V| A
:@@%

e To change from the Manual mode to the Auto mode, press the DOWN key.

Auto/Manual transfer

PV - PV -
'C’l -n IDI -n
AREA sV AREA sV
n > o
oury R ouny o
gooooooooooooooooooo goooooooooooooooooon
5 & © 5 8 O
@D | <ex | V| A @G | dx | VvV | A
— — DT! — e — i E— m—
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6.7 Auto/Manual Transfer

4. Press and hold the Shift key for 2 seconds to change to the PV/SV monitor from the Operation

mode.
Auto/Manual transfer PV/SV monitor
M |
(Manual mode) (Manual mode) The Manual (MAN)
P AN w o 4 mode lamp lights.
EI - AR
17 C;,L’ LIl The Manipulated
O — = ”/']V\‘n/ output (MV) lamp
m I l7’l_l.5 lights.
o an o W
DDDDDDDDDDDDDDDDD“D*D‘D D'DI‘IEDDDDDD”D“D'DDDDD’P‘D‘D
O Qg v T Displays the
@D @ (x| VvV | A play:
:!l%ﬂbi!lli e Manipulated output

O value (MV1)

Press and hold for 2 seconds

L] When in STOP mode, no Manual (MAN) mode lamp turns on.

B Auto/Manual transfer by Direct key (A/M) operation

Every time the Auto/Manual (A/M) transfer key is pressed, the Auto mode is changed to the Manual
mode alternately.

® To change from Auto mode to Manual mode

Operation mode

PV/SV monitor Auto/Manual transfer PV/SV monitor
(Auto mode) (Manual mode) (Manual mode)
The Manual (MAN)
I o mode lamp lights. v AN
- o= xaly
C’Bl—,’ [q - Display changes G_' NN The Manipulated
e w - o W automatically v o’ 4— 1] output (MV) lamp
| mnr ﬁ ﬁ | Z1Ndnn lights.
I Ly n‘ I -'lU.
még‘guuhunuﬂuuuu'uuuugﬁ Dk‘guuhuuu@uuuﬁu%ﬁ u'u‘guu“uuuu”u;u'uuuﬁuu”u‘u‘ﬁ
oG O O O Symbol of showing . O<w1E o _ 0 A || " Displays the
@ [l | v | A (@D | < |~ | A Manual mode S =2 ] Manipulated
output value
(MV1)
Press the A/M key
® To change from Manual mode to Auto mode
Operation mode
PV/SV monitor Auto/Manual transfer PV/SV monitor
(Manual mode) (Auto mode) (Auto mode)
[ VAN PV ) —
/' qg’ q - n Display changes ,’ C,’ l-,'
\|'/— J automatically - -
FTNUNN | — | T — | 200
I U.u Oy ! uy
“Yooovooodaoondongnt B opooooodgoondonnnd ﬁE‘EDDEDDDE;E””Dﬁ””E,Eﬁ \
o o) oo e Symbol of showing O O O Displays the
GD JhQe= | V| A %l%l,ﬁ‘l,ﬁ Auto mode %h%!l}i!ﬂlﬁ set value (SV)
S

Press the A/M key
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6.7 Auto/Manual Transfer

B Auto/Manual transfer by Digital input (DI)
Auto/Manual transfer by the Digital input (DI) is possible with the Digital input (DI) assignment of the
Engineering mode.

I For the Digital input (DI) assignment, refer to 7.5 Engineering Mode (P. 7-78).

® Terminal configuration
Digital input (D15 to DI7)

DI5, DI6, or DI7: Auto/Manual transfer input
Contact closed: Auto mode
Contact open: Manual mode

Contact input from external devices or equipment should be dry contact input.
If it is not dry contact input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less

® Transfer timing of Auto/Manual
When the contact is closed, the mode changes to Auto. When the contact is open, the mode changes to

Manual.

| 200 ms or more | 200 ms or more

Contact closed

Contact open

Auto mode

Manual mode

EIN  After the contact is transferred, it takes “200 ms + 1 sampling cycle” ” until the action of

this instrument is actually selected.
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)

® 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).

ﬁgrﬁ?/%'ea"ga!agggﬁ Auto/Manual mode | Actual Auto/Manual Display lamp
or comr¥1urr1,ication by Digital input (DI) mode state state
Auto mode C((Xlli?gtn‘;é%‘gd Auto mode MAN mode lamp OFF
Contact open Manual mode MAN mode lamp ON

(Manual mode)

Contact closed
(Auto mode)

Contact open
(Manual mode)

Manual mode
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6.7 Auto/Manual Transfer

B Procedure for setting the Manipulated output value (MV) in Manual mode

When the controller is in Manual mode, the Manipulated output value (MV) can be manually set.

Setting procedures:

1. Make sure the Manual (MAN) mode lamp and the Manipulated output (MV) are lit.

PV/SV monitor
(Manual mode)

. The Manual (MAN)

W AN mode lamp lights.
191
oy
wen ¢ The Manipulated
,' /l\L{ﬂE Qutput (MV) lamp

w%wuuuuuuu’uuuuu’u%ﬁ |IghtS.

@D <ﬂ><m | <|]> PaN

e s s

2. Set the Manipulated output value (MV) by UP or DOWN keys.

PV/SV monitor
(Manual mode)
PV MAN
5) M
N W\W/L (]
17 \5 nn
o Uy o UP key: Increase the Manipulated output value (MV).
donodbongdannodoopod o DOWN key: Decrease the Manipulated output value (MV).
@ <ﬂ><‘°“ v <|> A o Keeping pressing the DOWN or UP key makes numeric value change faster.

or

LL  For Position proportioning PID control:

e When there is a Feedback resistance (FBR)
input, the valve position can be set by UP
or DOWN key.

e When there is no Feedback resistance
(FBR) input, the output becomes ON while
the UP key [open-side output (OUT1)] or
DOWN key [close-side output (OUT2)] is
pressed and the output becomes OFF when
your finger is removed from the key.

MYV is hidden.

IMRO1WO03-E11

PV/SV monitor
(Manual mode)
U S —

NAN
ILSI'I
Cu
YN N4
i UL
o - . . N
DDDDDDDDDDDDDDDDDDDAD

5

or

PV/SV monitor
(Manual mode)

om N P
Oopoobooogoooodoonnd
™ Now AREA

O O
@D | x| V| A

O

Valve position display
(Feedback resistance
input value)

e Open-side output (OUT1):
OUT1 lamp lights

o Close-side output (OUT2):
OUT2 lamp lights
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6. OPERATION

6.8 Remote/Local Transfer

The Remote/Local transfer can be made by Digital input (DI) or Communication (optional) other than
the key operation.

I When the digital input Remote/Local transfer function is used, it is impossible to
transfer Remote/Local through key operation if the contact (DIS or DI6) is not closed.
(When DIS or DI6 opens: Local mode is maintained.)

I For details of the Remote/Local transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication Instruction Manual IMR01WO04-EL]).

B Remote/Local transfer by Front key operation

1. Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed.
Operation mode
PV/SV monitor PID/AT transfer
— e PV —
171 H =1
cuwu (N
ml v n AREA v
| Uy —)
I%AD‘EDDDDDD&D'DDDDDD,E‘DP éwuu"uuuu@uuuuuuﬂu&u
@) O O O O O
GD | ox | V| A GD | <= | V| A
e =

Press and hold for 2 seconds

2. Press the Shift key several times until Remote/Local transfer screen is displayed.

PID/AT transfer Remote/Local transfer
PV ' PV '
AU L
AREA sV AREA sV
DEEDDDDDD&D'DDDDDD'P!DAD 0000000000ooo00oo00oaon i
O O Symbol of showing
GD ﬂ%ﬂ,ﬁ‘l,ﬁ PO | e | A Local mode

¥

3. Press the UP key to change to the Remote mode from the Local mode. The Remote (REM) mode
lamp lights.

Remote/Local transfer

-_— The Remote (REM)
w ) PV /""\"/ mode lamp lights.
L r L
AREA v r AREA & -
L n AN
mﬁ‘uuuu'uuuuu'uuuuu'uuuuﬁ w’ﬁ'uuuuhuuuu‘uuuuﬁuuuuﬁ \
o 6«‘8 . = R o 6«!8 = gymbctJI of sgowing
SET
| = | LED | e V| A emote mode

Continued on the next page.
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6.8 Remote/Local Transfer

Continued from the previous page.

¢ To change from the Remote mode to the Local mode, press the DOWN key.

Remote/Local transfer

PV

outy

DAM

O (¢}
GD | e |
:H:‘

-7

EIEIEIEII]EIEIDEIEIEIEIDEIEIEI

ﬂj
I

REM
4

n

0f

=

O#g

S

outy
i

AM
5 ©

EII]EIEII]EIDEIEIEIEIEIDEIEIDEIDEI

===2SE=

4. Press and hold the Shift key for 2 seconds to change to the PV/SV monitor from the Operation

mode.

Remote/Local transfer

PV

r

'

Press and hold for 2 seconds

PV/SV monitor

LL]  When in STOP mode, no Remote (REM) mode lamp turns on.

B Remote/Local transfer by Direct key (R/L) operation

Remote/Local transfer by the direct key is possible with the Direct key type of the Engineering mode.
Set “2: Type 2” to the Direct key type. Every time the Remote/Local (R/L) transfer key is pressed, the
Remote mode is changed to the Local mode alternately.

14 - REM
11
cC oo
sV
I 1an
— 80,
DDDDDDDDDDDDDDDDD}%AD \ Display.s the remote
D L | v | A setting input value

I For the Direct key type selection, refer to 7.5 Engineering Mode (P. 7-68).

® To change from Local mode to Remote mode

PV/SV monitor

(Local mode)

arnn
cCuou
Y ann
i uu
AM RL 8
:‘ ’:

Press the R/L key

IMRO1WO03-E11

Operation mode
Remote/Local transfer
(Remote mode)

PV REM

-

AREA v

:Inl"(

foooobonogbooodonnnd

AM RIL RIS

O O O
A4

“

s ee S

The Remote (REM)
mode lamp lights.

Display changes
automatically

——

Symbol of showing
Remote mode

PV/SV monitor

(Remote mode)

PV

= n
| 180
W’EI'DEDDDDDDDDDDDDDDE'ED \\
5 &6 8

GD

| A
EAE A

/98

N Displays the
Remote

setting input

value
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6.8 Remote/Local Transfer

® To change from Remote mode to Local mode

Operation mode

PV/SV monitor Remote/Local transfer PV/SV monitor
(Remote mode) (Local mode) (Local mode)
f
REN
| 2] PV —
"qg '— - ,‘ Display changes ,’ L"E'
o w V. automatically - .-
I on - r —— ] nn
| |G || ey L i Uy
w’éuuuuhuuuu’uuuuu’uuuuﬂ Wguuuu'huuuu'uuuuu'uuuuﬁ \\ w%uuuu'uuuuu’uuuuu’uuguﬁ \\\
e S 6) & & Symbol of showing 5 ) Displays the
D | <""‘( ‘l’ === %ﬂ’%‘ﬂ’:‘\’ |-~ Local mode @D | e | V| A Local setvalue
\/

Press the R/L key

B Remote/Local transfer by Digital input (DI)
Remote/Local transfer by the Digital input (DI) is possible with the Digital input (DI) assignment of
the Engineering mode.

I For the Digital input (DI) assignment, refer to 7.5 Engineering Mode (P. 7-78).

® Terminal configuration
Digital input (DI5 to DI7)

Contact closed: Remote mode

\JL DI5 or DI6: Remote/Local transfer input
Contact open: Local mode

Contact input from external devices or equipment should be dry contact input.
If it is not dry contact input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less

® Transfer timing of Remote/Local
When the contact is closed, the mode changes to Remote. When the contact is open, the mode changes

to Local.

| 200 ms or more {200 ms or more

[ e [ e

Contact closed

Contact open

Remote mode

Local mode

EIN  After the contact is transferred, it takes “200 ms + 1 sampling cycle” ” until the action of

this instrument is actually selected.
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)
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6.8 Remote/Local Transfer

® 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).

Remote/Local mode
from Key operation or
communication

Remote/Local mode by

Actual Remote/Local mode

Display lamp state

Remote mode

(Local mode)

Digital input (DI) state

Contact closed Remote mode REM mode lamp ON
(Remote mode) (Cascade control or Ratio setting)

Contact open Local mode REM mode lamp OFF

Local mode

Contact closed
(Remote mode)

Contact open
(Local mode)

IMRO1WO03-E11
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6. OPERATION

6.9 Control Area Transfer

The control area transfer can be made by Digital input (optional), Communication (optional) or Area

soak time other than the key operation.

® Memory area function

I For details of the Control area transfer by Communication, refer to the separate

FB100/FB400/FB900 Communication Instruction Manual (IMR01W04-E).

Multi memory area function can store up to 8 individual sets of SVs and parameters in Parameter

setting mode. One of the Areas is used for control, and the currently selected area is Control area.

6-32

BEBE

Memory area

Control area

Setting items

Set value (SV)

Event 1 set value

8
7 ’

e
4

Event 2 set value

Event 3 set value

Event 4 set value

Control loop break alarm (LBA) time

LBA deadband

Proportional band [heat-side]

Integral time [heat-side]

Derivative time [heat-side]

Control response parameter

Proportional band [cool-side]

Integral time [cool-side]

Derivative time [cool-side]

Overlap/Deadband

Manual reset

Setting change rate limiter (up)

Setting change rate limiter (down)

Area soak time

Link area number

The memory area number (Control area) can be changed at either RUN or STOP.

The memory area number stored at last is taken as Control area.

change rate limiter (up/down) in Parameter setting mode.
For details, refer to 6.13 Ramp/Soak Control (P. 6-50).

Ramp/soak control is possible by using Area soak time, Link area number and Setting
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6.9 Control Area Transfer

B Control area transfer by Front key operation

oK) Only when the direct key type is Type 2, it is possible to transfer memory area by the
front key operation. (Factory set value: Type 1)

L& For the Direct key type selection, refer to 7.5 Engineering Mode (P. 7-68).

1. Press the SET key several times at PV/SV monitor screen until Memory area transfer screen is

displayed.
PV/SV monitor Memory area transfer
PV - o C
c ArE
m' sV j ,_, ’_' AREA sV ‘
I Loy > [
outt
ﬁ"u‘?uu'huuuglu.uuuﬁuu%ﬁ E%D‘DD'DDDD%;DLDDDEDD%G
O O O O O O Memory area number
c‘i e e — PED | <= | | A currently being set

2. Select the memory area number which needs to be changed by pressing the UP or DOWN key.

Memory area transfer

PV PV

" ArE ArE
c

| || —
om o _‘\\
DEA%DDDDDD%DDDDDD%D D(DA%DDDDDDDDDDDDDD%D Memory area number
GD | x| Vv A GD v A
:‘I,:‘I,:‘I% ﬁhﬂ‘“_“ﬂ‘,_“ﬂ{i changed

3. Press the SET key to store the new memory area number. The screen goes to the next parameter.

Memory area transfer Manipulated output value at MV transfer
PV PV C' - '
ArE P5n

AREA sV E AREA sV n

— u
AD‘EDDDDDDDWEDDDDD EI%D DAD’EDDDDDD%EDDDDDDEIED
O O O O O O

GD | <o | V| A GD | o | V| A
%b:! e M — ] It ]

4. Press the SET key several times to return to the PV/SV monitor.
LLY  After a new value is displayed on the display by using UP and DOWN keys, if no key

operation is performed within 1 minute without pressing SET key, this instrument returns to
the PV/SV monitor screen and the memory area number will not be changed.
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6.9 Control Area Transfer

B Control area transfer by Direct key (AREA) operation

Memory area transfer by the Direct key is possible with the Direct key type of the Engineering mode.
Set “1: Type 1” to the Direct key type. (Factory set value: Type 1)

I For the Direct key type selection, refer to 7.5 Engineering Mode (P. 7-68).

1. Press the AREA key at PV/SV monitor screen until Memory area transfer screen is displayed.

PV/SV monitor Memory area transfer
- PV
8 HrE
C i C
NEA' v ’-l n n AREA L I
cou > Iy
ot
ﬁuuuuhuuuu‘uuuuu‘uu@ﬁ ﬁgﬁguuhunu@uuuﬁuu&ﬁ
o} 5 6 8 Memory area number
% P& | e | | A currently being set
Press the AREA key

2. Select the memory area number which needs to be changed by pressing the UP or DOWN key.

Memory area transfer Memory area transfer
PV — PV
ArE ArE
AREA L ' AREA v
[ || ey Oy
WEDDDD'DDDDD”DDDDD'DDDM W’ﬁ‘uuuu"ﬂuuuu’uuuuu’uuuuﬁ \\
s e Memory area number
@D GD | <= | v | A changed
1 [ 1T 1 [

5.8
:'&'ﬁ'%

3. Press the SET key to store the new memory area number. The screen return to the PV/SV

monitor screen.

Memory area transfer PV/SV monitor
[ n o 14 _'

HrE cd

AREA sV NE_A’ sV I ’_,
E > C ISU

w’ﬁ'%uuhuuuﬁuuuﬁuu%ﬁ ﬁ%uuhmuﬂuuuﬁuu“u&ﬁ
GD @ Q v @ A [€2) O«EO v 7 A
%%‘@': ==l==l==l==
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6.9 Control Area Transfer

B Control area transfer by Digital input (DI) [optional]

Memory area (Control area) transfer by the Digital input is possible with the Digital input (DI)
assignment of the Engineering mode.

L2~  For the Digital input (DI) assignment, refer to 7.5 Engineering Mode (P. 7-78).

® Terminal configuration

Digital input (DI1 to DI4) @ Only when ZK-1165 specification was specified, memory
area transfer is possible without area set input. For memory
area transfer by ZK-1165 specification, refer to ZK-1165
Specification (IMR01WO08-EL).

DI1 to DI3: Area transfer input
Dl4: Area set input

Contact input from external devices or equipment should be dry contact input.
If it is not dry contact input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less

The table below shows the Digital input (DI) status and selected memory numbers for Control area
transfer.

L Memory area number
Digital input 1 2 3 4 5 6 7 8 x: Contact open
DI1 X - X - X - X — —: Contact closed
DI2 X x - - x x - -
DI3 X X X X - - - -

® Transfer timing of memory area (Control area)
Select the memory area number according to the open or closed state of the contact (DI1 to DI3).
Then, to store a new memory area number as the Control area, close the DI4 for Memory area set.

[Example] Change the memory area number to 6

First, close the contacts between DI1 and DI3 and the common terminal. Next, open the contact
between DI2 and the common. Then, close the contact between DI4 (Area set) and the common from
open status (rising edge), the memory area number in the controller will change to “6.”

1. Select the Memory area number 2. Change the Memory area
DI1: Contact closed Contact closed '
_ A
DI2: Contact open DI4 (Memory area set)
Rising edge —» Memory area transfer

DI3: Contact closed Contact open

' To make contact activation valid, it is necessary to maintain
the same contact state (contact closed) for more than 200 ms.

[EE0)  After the contact is closed, it takes “200 ms + 1 sampling cycle ?” until the action of this
instrument is actually selected.
2 Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)

B Control area transfer by Area soak time (Ramp/Soak Control)

When the memory area number is transferred by using the Area soak time, it is necessary to set the
link area number (Parameter setting mode). For details, refer to 6.13 Ramp/Soak Control (P. 6-50).
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6. OPERATION

6.10 Interlock Release

The Event interlock action holds the event state even if the measured value is out of the event zone
after it enters the event zone once. The Interlock release can be made by Digital input (DI), or
Communication (optional) other than the key operation.

M To validate the Event interlock function, it is necessary to set Event interlock (EIL1
to 4) to “1: Used” in 7.5 Engineering Mode (P. 7-13).

5" For the Interlock release by Communication, refer to the separate FB100/FB400/FB900
Communication Instruction Manual (IMR01W04-E).

e The following example shows how the Event interlock is released.

Event type: Deviation high Measured value (PV)

Event set value [>

Set value (SV)

Without Interlock function

)
t T
1
|
|
1
|
1
i
| !
Event state i
(ALM lamp is lit. *) OFF ON : OFF
1 | :
I | |
1
Event output (DO) OFF ON ' OFF
o ]
' | ' !_~Not turned OFF as the
With Interlock function i | :/ Event interlock continues.
[}
Event state I : i ;
(ALM lamp is lit. *) OFF i ON [ OFF
| o
[}
Event output (DO) OFF ) ON i OFF
[} | ; |
| L
1
Event interlock release l i
I
screen (ILr) state oFF ! on i oFF
Event interlock release &7 &7
>
operation
Release is invalid. Release is valid.
[Invalid when Measured [Since the Measured value (PV) is in
value (PV) is in the event the event OFF region, Event interlock
ON region.] is released and becomes OFF]

* Set an alarm lamp lighting conditions to EV1 to EV4 in the Engineering mode. The alarm (ALM) lamp is
lit through the OR operation of EV1 to EV4 each of which is set to "1: ALM lamp is lit".
(Factory set value: ALM lamp is lit)
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6.10 Interlock Release

B Interlock release method by Front key operation

1. Press the SET key several times at PV/SV monitor screen until Interlock release screen is displayed.

PV/SV monitor Interlock release

PV — 14 , '
cHd FLr

AREA v j n n AREA v

| cuuy ﬁ ,—,v\

ﬁ%uu"uuuu%uuuduu%ﬁ WE'IJ'I‘JDD'DDDDI‘IJQJ'DDDIJ'DIJ“D‘IJAIj

O O O Interlock state
%I,%‘I,é‘l,ﬁ FED | e | A ("on" is lit when the event occurs)

|y

2. Press the DOWN key to release the interlock.

Interlock release

o o
I o I L
AREA v AREA v F
ﬁ

oun n om A A

0pooobonogoooodoonod 0noootooogooondoonnd

AM MONI AREA ] MONI AREA
@ O _ O . O, . O O Interlock release state
SET v A\ SEL v PaN

O

3. Press the SET key to return the PV/SV monitor.

LL]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns to
the PV/SV monitor screen and the interlock will not be released.
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6.10 Interlock Release

B Interlock release method by Digital input (DI)
Interlock release by the Digital input (DI) is possible with the Digital input (DI) assignment of the
Engineering mode.

L2 For the Digital input (DI) assignment, refer to 7.5 Engineering Mode (P. 7-78).

® Terminal configuration
Digital input (D15 to DI7)

< DI7: Interlock release input
Contact closed: Interlock release
Contact input from external devices or equipment should be dry
contact input. If it is not dry contact input, the input should have
meet the specifications below.
Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less

® Transfer timing of Interlock release
The interlock release operation is taken when DI contact is closed from the open condition (rising

edge).

Contact closed ' A
' To make contact activation valid, it is necessary to maintain

Rising edge
the same contact state (contact closed) for more than 200 ms.

Contact open

L After the contact is closed, it takes “200 ms + 1 sampling cycle 2” until the action of this

instrument is actually selected.
2 Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)
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6. OPERATION

6.11 Start Action at Recovering Power Failure

B Hot/Cold start selection

The operation of this instrument is not affected by a power failure of 20 ms or less. The control start
mode at power recovery after more than 20 ms power failure can be selected as follows.

ACt'°"fW.||1e" Operation mode when power Output value when power
power failure failure recovers failure recovers
recovers
Hot start 1 Same as that before power failure Near the output value before power failure
occurs
Hot start 2 Same as that before power failure Auto mode Value as a result of control
computation 2
Manual mode Output limiter low 3
Cold start Manual mode Output limiter low 3
STOP start Started in the control stop (STOP) Manipulated output value at STOP mode 3
state regardless of the RUN mode
before power failure. !

Factory set value: Hot start 1

' If changed to RUN from STOP by RUN/STOP selection after start, set to the operation mode before power failure
occurs.

2 The result of control computation varies with the control response parameter.

3 If there is no Feedback resistance (FBR) input in Position proportioning PID control, the following results.
e Hot start 2 (Manual mode): No output (no control motor is driven)
e Cold start: No output (no control motor is driven)
e STOP start: In accordance with the setting of valve action at STOP.

[[I]  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).

[[I]  Control start mode when the controller recovers from power failure can be selected in
Engineering mode. For details, refer to 7.5 Engineering Mode (P. 7-123).

B Start determination point

In addition to Hot/Cold start selection, set the determination point of Hot start 1.
The Start determination point becomes the 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 started 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)
v v
Hot start 1, hot start 2, cold start, Hot start 1, hot start 2, cold start,
or STOP start Hot start 1 or STOP start
Low A AN High

Set value (SV)  Start determination point setting

[[I]  Start determination point setting is conducted in Engineering mode.
For details, refer to 7.5 Engineering Mode (P. 7-124).
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6. OPERATION

6.12 Position Proportioning PID Control

Position proportioning PID control converts the control output value of the controller into the
corresponding signal to control a motor driven valve (control motor) and then performs temperature
control of a controlled object by regulating fluid flow.

In Position proportioning PID control of this controller, it is possible to select the presence or absence
of Feedback resistance (FBR) input which monitors the degree of valve position (Specify when
ordering). In addition, the direct action or reverse action can be selected.

[Example] FB400/900
OUT1 (open-side)
il

0O 12
oO—— L
Power supply to OUT2 (close-side)
control motor

Terminal number 17 to 19:
+— | Valid only when there is the Feedback
resistance (FBR).

E L&

O =1 |t
CLOSE TC
WIPER
— OPEN ~ |
= >
Control motor I—
1
Liquids —=
| Controlled object

The details of setting differ depending on the presence or absence of Feedback resistance (FBR) input.

When there is a Feedback resistance (FBR) input:
e High/Low limit of valve position (limit value of FBR input) can be set.
[Output limiter high, Output limiter low]
e Valve position can be manually set.
[Manipulated output value (MV) setting in Manual mode]
e Feedback adjustment is necessary. [Feedback adjustment]
e Action at Feedback resistance (FBR) input error can be selected.
[Action at Feedback resistance (FBR) input error]
e Output value (FBR input) with the output turned on or off when the Autotuning (AT) function is
executed can be restricted. [Output value with AT turned on, Output value with AT turned off]

e The close-side (or open-side) output remains ON when the valve position is fully closed (or opened).
[Action at saturated output]

When there is no Feedback resistance (FBR) input:
¢ Control motor operation can be restricted by the integrated output limiter. [Integrated output limiter]
e The UP or DOWN key is used to output opening or closing signal in Manual mode.

UP key (open-side): While the UP key is being pressed, open-side output (OUT1) is output
continuously. Releasing the UP key turns off the open-side output to hold
the opened state at that time.

DOWN key (close-side): While the DOWN key is being pressed, close-side output (OUT2) is
output continuously. Releasing the DOWN key turns off the close-side
output to hold the opened state at that time.

I  For Manual operation in Position proportioning PID control, refer to 6.7 Auto/Manual
Transfer (P. 6-27).
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6.12 Position Proportioning PID Control

Parameter valid/invalid depending on

the presence or absence of Feedback resistance (FBR) input (x: Valid, - : Invalid)
Parameter With Feedback Without Feedback
(Engineering mode) resistance (FBR) input | resistance (FBR) input

Manipulated output value (MV) at STOP mode

GGLERD) X -
[Function block 51]

Output limiter high (ol H)

Output limiter low (ol L) X -
[Function block 51]

Output value with AT turned on (A on)

Output value with AT turned off (H/ o F) X =
[Function block 52]

Open/Close output neutral zone (Hdb) * % %
[Function block 53]

Open/Close output differential gap (4H5)* % %
[Function block 53]

Action at feedback resistance (FBR)

input error (45 r) X =
[Function block 53]

Feedback adjustment (Fo 5) % 3
[Function block 53]

Control motor time (ol ) * % %
[Function block 53]

Integrated output limiter (oL H) _ %
[Function block 53]

Valve action at STOP (HAL ) * % %
[Function block 53]

Action at saturated output (4A50) % 3
[Function block 53]

* These parameters are necessary to set regardless of the presence or absence of Feedback resistance (FBR) input.

LLY  Position proportioning PID control can be performed if two output points are selected when
ordering.

(A Startup tuning (ST) cannot be executed by Position proportioning PID control. In addition,
the Output change rate limiter also becomes invalid.
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6.12 Position Proportioning PID Control

B Setting flowchart

This section describes the Position proportioning PID control dedicated setting items and the setting
items which are effective when there is or is not a Feedback resistance (FBR) input. The following
setting items are all set in the Engineering mode.

D Position proportioning PID D Effective when there is a |:| Effective when there is not a

control common setting Feedback resistance (FBR) Feedback resistance (FBR)
input input
Select the Select the Position proportioning PID control (direct/reverse action).
Control action [Position proportioning PID control common setting]
Set the Manipulated output Set the valve position at control STOP.
value (MV) at STOP mode [Effective when there is a Feedback resistance (FBR) input]
Set the Set the high-limit/low-limit value of the valve position.
Output limiter [Effective when there is a Feedback resistance (FBR) input]

\ 4

Set the output value with
AT turned on/off

Set the upper limit and lower limit values of the valve position which is
opened and closed by output ON/OFF at Autotuning (AT) execution.
[Effective when there is a Feedback resistance (FBR) input]

[[I]  Set when you want to limit the position of the valve which
' is opened and closed by output ON/OFF at Autotuning
(AT) execution.

Set the Open/Close Set the output OFF zone between open-side and close-side outputs.
output neutral zone [Position proportioning PID control common setting]

\ 4

Set the Open/Close output Set the differential gap of open-side and close-side outputs.
differential gap [Position proportioning PID control common setting]

A

Se_t the action at FeedbaCk Set the action at Feedback resistance (FBR) input error.
resistance (FBR) input error [Effective when there is a Feedback resistance (FBR) input]

L4

Continued on the next page.
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6.12 Position Proportioning PID Control

Continued from the previous page.

\ 4

Adjust the Feedback resistance (FBR) input.
[Effective when there is a Feedback resistance (FBR) input]

Feedback adjustment

\ 4

Set the Set the Control motor time required for rotation from the fully
Control motor time closed position to the fully opened position.
[Position proportioning PID control common setting]

Set the Set the Integrated output limiter which integrates the output and
sets the output to OFF when the result reached the set value when
an open-side (or close-side) output is outputted continuously.
[Effective when there is not a Feedback resistance (FBR) input]

Integrated output limiter

\ 4

Se_t the Set the action of open-side and close-side outputs at control STOP.
Valve action at STOP [Position proportioning PID control common setting]

\ 4

Action at saturated output

Set to maintain ON state for the close-side (or open-side) output
when the valve position is fully closed (or opened).
[Effective when there is a Feedback resistance (FBR) input]
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6.12 Position Proportioning PID Control

B Setting procedures

® When there is a Feedback resistance (FBR) input

1. When set the parameter in Engineering mode, change the operation mode from RUN mode to
STOP mode.
& To change from STOP mode to RUN mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10
PV/SV monitor (Engineering mode)

B F 1o
'I‘ [ OF || e—

ours

00oo0boooggooodooond dopoobooogoooodoonod
AM AREA M AREA
O O O O
GD | e | V| A

e el — =

od

Press the shift key while
pressing the SET key for 2 seconds

3. Press the UP or DOWN key until Function block 51 screen is displayed.

Function block 10 Function block 51
(Engineering mode) (Engineering mode)
PV ' l-' PV C '
F 1. F - .
AREA v AREA v
ﬁ
ﬁE&DD‘DDDDD‘DDDDﬁDI]’EtIJ;D ﬁﬁuuhuuu%muuﬁu%ﬁ
@D <|)<“= [ ¢ @D <ﬂ><‘w= [ @
e e e ¢ S e i e— i m— —

R

4. Press the SET key to change the control action setting screen.

Function block 51 Control action
(Engineering mode) (Function block 51)
v — ) —
F5 | :
l 02
AREA sV AREA v
— /

fopoobooogoooodoonod fopoobooogooondoonof
AM MON 8 AM MON AREA

O O O O
%@ S IONE NaES
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6.12 Position Proportioning PID Control

5. Press the UP key to change the control action from “1: PID control (reverse action)” to “5: Position

proportioning PID control (reverse action).” Then, press the SET key to store the new value.

Control action
(Function block 51)

PV q v q
AREA v _I AREA EY -C
I > -
fGopoobooogoooodoonoh Bopoobooogoooodooond
M MON AREA AN MON AREA
O O O O O @)
GD | Qx| V| A GD | <= | V| A
e s

6. Set the following parameters Manipulated output value (MV1) at STOP mode, Output limiter
high (MV1), and Output limiter low (MV1) in the same way as described above.

e Manipulated output value (MV1) at STOP mode [Function block 51]

" - H | Set the valve position at control STOP.
etting range: —5.0 to +105.0 %
nr | Setting range: —5.0 to +105.0 %
e ’51 (Factory set value: —5.0)
ﬁuuuu’uuuuu’uuuuﬁuuﬂu&ﬁ
O
GD | <voe || A
==

e Output limiter high (MV1) [Function block 51]

| H Set the high-limit value of the valve position.
oL Setting range: Output limiter low (MV1) to +105.0 %
; n
]

AREA

(Factory set value: 105.0)

opoobonoggooodoonnd
N AREA

GD | Qe | VA
1 [ 1T 1 [

e Output limiter low (MV1) [Function block 51]

" [ | Set the low-limit value of the valve position.
oL L Setting range: —5.0 % to Output limiter high (MV1)
= El (Factory set value: —5.0)
ﬁuuuu’uuuuu’uuuuﬁu%ﬁ
O
GD [ <voe || A
e
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6.12 Position Proportioning PID Control

7. Set the parameters Output value with AT turned on and Output value with AT turned off after

changing to the Function block 52 screen by key operation.

AN

Set when you want to limit the position of the valve which is opened and closed by output

ON/OFF at Autotuning (AT) execution.

1~
Hi on
AREA sV n
L

opooboooggooodoongd

AREA
O

GD | e | V| A
e | e e—  m—

PV
AREA v
'DDDDD'DDDD“D'DDDDD'DD

I VRPN

c3 T

00

=

O

¢ Output value with AT turned on [Function block 52]

Set the upper limit values of the valve position (Feedback resistance input)
which is opened and closed by output ON/OFF at Autotuning (AT)
execution.
Setting range: Output value with AT turned off to 105.0 %

(Factory set value: 105.0)

However, within output limiter

¢ Output value with AT turned off [Function block 52]

Set the lower limit values of the valve position (Feedback resistance input)
which is opened and closed by output ON/OFF at Autotuning (AT)
execution.
Setting range: —105.0 % to Output value with AT turned on

(Factory set value: —105.0)

However, within output limiter

8. Set the following parameters after changing to the Function block 53 screen.

6-46
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Also, execute the feedback adjustment of the Feedback resistance (FBR) input.

¢ Open/Close output neutral zone
e Open/Close output differential gap
o Action at Feedback resistance (FBR) input error

e Control motor time
e Valve action at STOP

o Action at saturated output

The parameter display order is shown below.

Open/Close output neutral zone — Open/Close output differential gap — Action at
Feedback resistance (FBR) input error — Feedback adjustment — Control motor time —
Valve action at STOP — Action at saturated output

e Open/Close output neutral zone [Function block 53]

Set the output OFF zone between open-side and close-side outputs.
Setting range: 0.1 to 10.0 % of output
(Factory set value: 2.0)

Continued on the next page.
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6.12 Position Proportioning PID Control

Continued from the previous page.

¢ Open/Close output differential gap [Function block 53]

" | Set the differential gap of open-side and close-side outputs.
!—_N_, 5 Setting range: 0.1 to 5.0 % of output
MW M (Factory set value: 1.0)
u
& 8 8

@DHQM|V|]A
e i e m— m—

e Action at Feedback resistance (FBR) input error [Function block 53]

" H ':7 Set the action at Feedback resistance (FBR) input error.
or Setting range: 0: Depending on the valve action at STOP
=T N 1: Control action continued
o U (Factory set value: 0)
D%UDDDDDDDDDDDDDDDD
GD | o= | V| A
=l

For the feedback adjustment, refer to the next page.

e Control motor time [Function block 53]

" - _ Set the Control motor time required for rotation from the fully closed
'wln) " position to the fully opened position.
o W Setting range: 5 to 1000 seconds
B (Factory set value: 10)
D%DDDDDD%DDDDDD%D M If Feedback adjustment is performed, the control motor driving
D | o A time is automatically computed. However, if the time thus

computed is less than 5 seconds, no set value is updated.

¢ Valve action at STOP [Function block 53]

T Set the action of open-side and close-side outputs at control STOP.
H lL-7 ' Setting range: 0: Close-side output OFF, Open-side output OFF
L M 1: Close-side output ON, Open-side output OFF
o 2: Close-side output OFF, Open-side output ON
fgpnnnnondnoodonge (Factory set value: 0)
ISRORARN

e Action at saturated output [Function block 53]

v _ Set to maintain ON state for the close-side (or open-side) output when the
L-" H L, 0 valve position is fully closed (or opened).
o oW T_' Setting range: 0: Invalid (The close-side [or open-side] output turns to OFF
u when the valve position is fully closed [or opened]).
ﬁ%””’”““”&.g””“ﬁ””,%ﬁ 1: Valid (The close-side [or open-side] output remains ON

@D | < |
—  e— —

state when the valve position is fully closed [or opened]).
(Factory set value: 0)

I

Continued on the next page.

IMRO1WO3-E11 6-47



6.12 Position Proportioning PID Control

Continued from the previous page.

¢ Feedback adjustment [Function block 53]

" P 5 Adjust the Feedback resistance (FBR) input.
(] After the adjustment, the manipulated output value from 0 to 100 %
e | obtained after PID computation matches the valve position signal of the
o U fully closed position to the fully opened position [Feedback resistance
”””DDDD””””DDDDDD'%D (FBR) input] sent from the control motor.
GD | <= | V| A
— =

At the adjustment preparation screen, press and hold the Shift key for 5 seconds to start the
adjustment. The display automatically return to the adjustment preparation screen after the

adjustment is completed.

“ 'D 5 A
—> djustlnent preparation screen
d /
I i u

\L Press the Shift key for 5 seconds

a5
F (] Adjustment screen for open direction.
oPn

\L Automatically

PD 5 Adjustment screen for closed direction.
[
LL

| Automatically

(Adjustment end)

L]  Display returns to the PV/SV monitor screen if no key operation is performed within
1 minute (except during the Feedback adjustment).

9. At the end of setting of each parameter and Feedback adjustment of the Feedback resistance
(FBR) input, return to the PV/SV monitor screen and then refer to 6.4 RUN/STOP Transfer
(P.6-11) and set to the control RUN state.
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6.12 Position Proportioning PID Control

® When there is no Feedback resistance (FBR) input

1. Refer to steps I to 5 (P. 6-44 to P. 6-45) of When there is a Feedback resistance (FBR) input
and set the control action to Position proportioning PID control (direct or reverse action).

2. Refer to step 8 (P. 6-46) of When there is a Feedback resistance (FBR) input and set the
Open/Close output neutral zone, Open/Close output differential gap, Control motor time, and
Valve action at STOP. In addition, also set Integrated output limiter.

LLL The parameter display order is shown below.

¢ Integrated output limiter [Function block 53]

Open/Close output neutral zone — Open/Close output differential gap — Control motor
time — Integrated output limiter — Valve action at STOP

PV
AREA
n
L
ﬁg@uu’uuuuu’uuuuﬁuuﬂu‘u“h
O
GD |<mt || A
==

AN

Setting range: 0.0 to 200.0 % of control motor time

| q Set the Integrated output limiter which integrates the output and sets the
ol output to OFF when the result reached the set value when an open-side
“ (or close-side) output is outputted continuously.

0.0: Integrated output limiter function OFF
(Factory set value: 150.0)

Since the output is integrated when the open-side (or close-side) output is outputted
continuously, once the inverted output is outputted, the integrated value is reset.

[Example] If control is started at the fully closed state when the Control motor operation
time is set at 10 seconds and the Integrated output limiter value is set at 100 %,
the following results.

Open-side output
3 seconds
(Open-side integrated
value 30 %)

STOP

\4

Open-side output
5 seconds
(Open-side integrated
valuE90 %)

STOP  |—

Close-side output 2 seconds
Close-side integrated value reset

(New close-side integrated value becomes 20 %.)

\4

A

3. At the end of setting of each parameter, return to the PV/SV monitor screen and then refer to
6.4 RUN/STOP Transfer (P. 6-11) and set to the control RUN state.

IMRO1WO03-E11

6-49



6. OPERATION

6.13 Ramp/Soak Control

Ramp/Soak control of this instrument realizes simple Ramp/Soak control by linking a number of
memory areas having different Set values (SV).

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.

LLl  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

SVofarea2 f——————————-—--—--—mmmmmmm

Setting change rate limiter
(down) setting of Area 3

/

Soak time
of Area 1

SVofarea1 -——----
Setting change rate limiter

|
|
|
|
|
|
[} |
' i
l .
i (up) setting of Area 2 i Soak time *
: : _ OofArea3
SVofarea3d }-—f--Ncoeoe Ammmm oo Looooo
1 [}
Setting change rate limiter !
Ambient temp. (up) setting of Area 1 !
i !
[} |
1 ! P 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.
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6.13 Ramp/Soak Control

B Operation flowchart

Study of Ramp/Soak The Ramp/Soak control contents are studied, and the operation
content status is graphed, and the set values are summarized in a table in

advance.

Set the_' S_etting _Ch_ange Refer to M Settings before operation (P. 6-52),
rate limiter unit time

B Operation procedures (P. 6-55).

A

Set the Soak time unit

W

Set the Setting change
rate limiter

Refer to M Settings before operation (P. 6-52),
B Operation procedures (P. 6-55).

Refer to @ Operation procedures (P. 6-55).
Set at each memory area.

Set the Refer to @ Operation procedures (P. 6-55).

Area soak time Set at each memory area.
Set the Refer to B Operation procedures (P. 6-55).

Link area number Set at each memory area.
Set the Refer to @ Operation procedures (P. 6-55).

Set value (SV) Set at each memory area.

Refer to B Operation procedures (P. 6-55).
Check the Control area The start area is made the Control area before the start of

Ramp/Soak control.

Refer to B Operation procedures (P. 6-55).
Ramp/Soak control start Changes from the STOP mode to the RUN mode, and starts
Ramp/Soak control.

IMRO1WO03-E11 6-51



6.13 Ramp/Soak Control

B Settings before operation

When implementing Ramp/Soak control, it may be necessary to set the following items in advance.
o Setting change rate limiter unit time [Engineering mode: Function block 70]
e Soak time unit [Engineering mode: Function block 70]

1. Change the operation mode from RUN mode to STOP mode.
& To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.
Function block 10

PV/SV monitor (Engineering mode)
[ o v —
28 F 10
L .
MEA' sv r AREA sv
| G gP || me—
w%wuu’uuuuu’uuuuu’uuuu&ﬁ ﬁ%uuhuuuuu;u'uuuu“uuuu&ﬁ
G < v [ A @ [ v [ A
s

Press the Shift key while
pressing the SET key for 2 seconds

3. Press the UP or DOWN key until Function block 70 screen is displayed.

Function block 10 Function block 70
(Engineering mode) (Engineering mode)
PV PV
F 1 F mnr
L. ol
AREA sV AREA sV
ﬁ
ﬁ'ndguuhunnu“nunuﬁun‘g‘u‘ﬁ ﬁ&guu'ﬂnnuu’unnuu’n%ﬁ
[€2) @ v 0 A GD o v A
sl Sles ==l==l=SEe

S

4. Press the SET key to change the screen to the Setting change rate limiter unit time setting screen.

Function block 70 Setting change rate
(Engineering mode) limiter unit time
[
Frid SHFT
L. J0ri
AREA sv AREA v
ﬁ B
ﬁwuuhuuuﬂuuuu’u%ﬁ ﬁE‘EDD'huuui‘D;D'DDDD'DDMEDAﬁ
O @) O
@D | o= | v | A %ﬂ%ﬂ,:“’ I
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6.13 Ramp/Soak Control

5. Set the Setting change rate limiter [amount of change of the Set value (SV) per unit time when
the Set value (SV) is changed] by pressing the Shift key and the UP key or DOWN key.
If unnecessary to be changed, use their factory set values.

Setting range: 1 to 3600 seconds (Factory set value: 60)

Setting change rate limiter unit time

Setting example:

a r SV (°C)/sec. — Set 1 second
5 /':’ [ SV (°C)/min. — 60 seconds (factory set value)
WA s n SV (°C)/30 min. — Set 1800 seconds
L SV (°C)/hour.  — Set 3600 seconds

00

=

doooobooogoooodoo
M MON
O O
GD | <= | V| A
T

@:

L1 After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Setting change rate limiter unit time will not be
changed.

6. Press the SET key to store the new Setting change rate limiter unit time.
The screen goes to the Soak time unit.
Setting change rate limiter unit time Soak time unit

WSW/J'FI'- _W:'-:::'P
n

- |
L) || — I

fopoobonogioondonood i
"]

AM AEA
@) O O

%|<ﬂz|v A %

7. Select the Area soak time unit which needs to be changed by pressing the UP or DOWN key.
If unnecessary to be changed, use their factory set values.

Setting range: 0: 0 time 00 minute to 99 times 59 minutes
1: 0 minute 00 second to 199 minutes 59 seconds
(Factory set value: 1)

n00boooooooofonon i

NON AREA
O @)
| A4

===

@3

I

Soak time unit

5rdP
|
I

dopoobooogoooodoonnd
M

AREA
GEDHQ‘I!HV(ﬂ)A
11

LLl After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the time unit of the Area soak time will not be changed.
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6.13 Ramp/Soak Control

8. Press the SET key to store the new time unit of the Area soak time.
The screen returns to the first parameter (Function block 70).

Soak time unit

Function block 70

nr
.
AREA v
D'III‘I‘]DDDDDDEI'DDDDDD'E‘DAD
O O O

9. To return the PV/SV monitor, press the MONI key (for direct key type 1), or press the Shift key

6-54

while pressing the SET key.
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6.13 Ramp/Soak Control

B Operation procedures

This section uses the following sample of Ramp/Soak control to describe the operation procedures.

[Example: Ramp/Soak control by linking Memory area 1 to 3]

Measured value (PV)

Soak time of
Area 2
[40 min.]
SVofArea2 | ____ ___ ___ ___________ | Setting change rate limiter
o 1 I
[200. 0 °C] SOZ';;?';% of (down) setting of Area 3
(30 min] [9.0 °C/min.]

SVofAreat1 |

[150. 0 °C]

| Setting change rate limiter (up)
I setting of Area 2

I 2.0 °C/min.] Soak time *
' of Area 3
SVofArea3 | / \___ A
[50. 0 °C] !
Setting change rate limiter (up)
[Example: 25.0 °C] setting of Area 1
[4.0 °C/min.]
(Ambient temp.) '
}Time
Memory area Area 1 Area 2 Area 3
(Link area number) ) (3) (OFF)
Area 1 Area 2 Area 3
Set value (SV) 150.0 °C 200.0 °C 50.0 °C
Setting change rate limiter (up) [SVrU] 4.0 °C/min. (60 sec.) [ 2.0 °C/min. (60 sec.) OFF
Setting change rate limiter (down) [SVrd] OFF OFF 9.0 °C/min. (60 sec.)
Area soak time [AST] 30 min. 40 min. 0 min. *
Link area number [LnKA] 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 of function block 70.

Refer to M Settings before operation (P. 6-52) and set the Setting change rate limiter unit time and
Area soak time (In this example, the factory set values are used for both). Since control stops (STOP)
at this time, go directly to the next step.
* Setting change rate limiter unit time (SVrT): 60 seconds [factory set value]
+ Soak time unit (STdP): 1 (0 minutes 00 seconds to 199 minutes 59 seconds)
[factory set value]
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6.13 Ramp/Soak Control

Step 3:

Set the Setting change rate limiter, Area soak
time and Link area number to each of Memory
area 1,2 and 3.

1. Press the SET key at Parameter setting mode until
Setting change rate limiter (up) setting screen is
displayed.

SdrU
F

) Factory set value:

PV
AREA

Wﬁwnnhnnnn’nnnndnnw‘n
5 8 OFF (Unused)
GD | Qx| V| A
e | e |

2. Press the UP key to change the number to 4.0.

58U
J

o o N . o
00000000000000000000
A NON AREA

O O O
@D|§WHV|A

3. Press the SET key to store the new value. The
display goes to the next parameter. Check that this
screen is set to OFF.

_5Hrd
E

ouny N N . -
00000000000000000000
A AREA

Factory set value:
OFF (Unused)

O O
GD | Qox | V| A

4. Press the SET key until Area soak time setting
screen is displayed.

AS

AREA sv
Iy
u

ouny N N . -
00000000000000000000
A AREA

PV

Factory set value:

) 0 min. 00 sec.
GD | x| V| A
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5. Press the Shift key to high-light the tens place of
“minute.”

High-light __

SGET
Y

w’ﬁuuuuhuuuu‘uuuuu‘uuuuﬂ
6 0.0
GD o | N/ A

o

6. Press the UP key to change the number to 3.

i
;'

ARE

oun N _ N N
00000000000000000000
L) MON MEA

O O O
GD | Qx| V| A

7. Press the SET key to store the new value.
The display goes to the next parameter.

LpHH
F

o . N . -
00000000000000000000
vow WEA

¢

o 0O
%’ =2y

8. Press the UP key and change the Memory area 1
Link area number to 2.

LnEA
c

om o N N o
00000000000000000000
v vou AEA

Factory set value:
OFF (No link)

@D?@“(ﬂ)v?/\

9. Press the SET key to store the new value.
The display goes to the next parameter.

Ed

AREA v

PV

/
/
r
u

om o N N o
00000000000000000000
v vou AEA

i«b?@?v?/\
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6.13 Ramp/Soak Control

10. Set the Memory area 2.
Press the SET key several times until Setting
change rate limiter (up) setting screen is displayed.
The screen set at step 2 (P. 6-56) is displayed.

Sdrl
J

n o N N -
finpootooogboondongod
n ow )
@] O @)
—

PV

AREA

=
=

11.Press the Shift key until Memory area display unit
is high-lighted.

SHrU

High-light—_|| =

~ ’i
on
fdoooobooognoondooood
AN AREA
GD @ mo v @ A

12.Press the UP key to change to 2. Area number
display flashes. *

* The area number display flashes to indicate that the area
number now displayed differs from the control area.

" CH-U
Flashing~_|| as/™ o ru
\‘E
uﬁ'}ﬂnnnhnnnﬂnnnn‘nu‘g‘n‘ﬁ Factory set value:

13.Press the Shift key to high-light the least significant
digit.

SHRU

Ly sv
F

\
A
fioooobooogoooodooood
AN AREA
O
GD | x| V[ A
S| T‘ '

U

14.Set the Memory area 3 Setting change rate limiter,
Area soak time, and Link area number by the same
procedures as described in steps 3 to 9 (P. 6-56).

Flashing —_| | __— High-light

IMRO1WO03-E11

15. Set the Memory area 3.
Press the SET key several times until Setting

change rate limiter (up) setting screen of the
Memory area 2 is displayed.

SHr
d

L
fpooohonogooodoopad

Flashing —_|

PV
o, b
Iy

GD | <ox | V| A
11

16.Press the shift key to high-light (flashing) the
Memory area display unit.

High-light q Hl' ! ,’
(Flashing)\.\m,- o -
Al
ﬁwuu‘uuuuﬂuuuu‘uu‘ggﬁ
O O O
|G | <o | N | A

17.Press the UP key to change to 3. Area number
display flashes.

PV q H , '

Flashing || s/ s ru
“%w‘wwgmu‘wgﬁ Factory set value:
CHE NS OFF (Unused)

18.Set the Memory area 3 Setting change rate limiter,
Area soak time, and Link area number by the same
procedures as described in steps 3 to 9 (P. 6-56).
However, in the case of this Ramp/Soak control
sample, the area soak time is invalid, even if set,
because Memory area 3 is linked last.
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6.13 Ramp/Soak Control

Step 4:
Set the SV to each of Memory area 1, 2 and 3.

1. Press and hold the SET key for 2 seconds to
change the mode from Parameter setting mode to
SV setting & monitor mode. PV/SV monitor
screen is displayed.

EE’ Il STOP display
en because control
,I 5, CII is stopped

an
Gonoobooognooodoogod
AN NON AREA

O @] O
GD | <ox | V[ A
:::::q F:::::q F:::::q F:::::

@ Changed to the SV setting & monitor mode
even if the Shift key is pressed while
pressing the SET key. When the Direct key
is type 1, the mode can also be changed to
the SV setting & monitor mode by pressing
the MONI key.

2. Press the SET key until Set value (SV) setting
screen of Memory area 1 is displayed.

54

fdoooobooognoondooood
AN AREA

O O O
@D|§~«t|vl/\

3. Press the Shift key to high-light the tens place.

54

r
I o

PV

4. Press the UP key to change the number to 5.

54
B

on . . o o
00000000000000000000
AN Now AREA

PV

O @] O
GD | Qx| V[ A
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5. Press the SET key to store the new value.
The display goes to the next parameter.

PV
CIC’ —
~an Example:
oo n Manipulated
u output value at
Wﬁgﬂnnhnnn%nnnn’nug’gﬁ MV transfel’
. <|><_m D Cﬁ N screen

6. Set the Set value (SV) of Memory area 2.
Press the SET key several times until Set value
(SV) setting screen of Memory area 1 is displayed.
The screen set at step 4 (P. 6-58) is displayed.
|

54

oon o o . o
00000000000000000000
AN Now AREA

O O O
@D|§“‘HV|A

7. Press the Shift key to high-light the Memory area

display unit.
5d

AREA

High-light—{| =

8. Press the UP key to change the number to 2. The
number in AREA (Area number) display flashes.

54

tnoooboonnooondongod
AN AREA

PV

Flashing ~_|| s,
T~

O
GD | <% | V| A

9. Press the Shift key to high-light the hundreds place.
High-light __

Flashing —_ x E’ H
™

AN
DDDDDDDDDDDDDDDDDDDD
uu ut

@ |§@u ¥ |:

10.Hereinafter, set the Memory areas 2 and 3 Set
value (SV) by the same procedure.
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6.13 Ramp/Soak Control

Step 5:
Check the control area number.

* For Direct key Type 1
Press the AREA key until Memory area transfer screen is displayed.
Check that the memory area at the time of operation start corresponds to Memory area 1.

* For Direct key Type 2

Press the SET key several times at SV setting & monitor mode until Memory area transfer setting
screen is displayed. Check that the memory area at the time of operation start corresponds to Memory
area 1.

on_rC

O

AREA sV

out

Aoooohonoonooodoonnh
RIL RIS

Memory area transfer setting screen

Step 6:
Change from STOP mode to RUN mode

IMRO1WO03-E11

When 6.4 RUN/STOP Transfer (P. 6-11) is referenced and the control RUN state is selected,
Ramp/Soak control starts.
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6. OPERATION

6.14 Group Operation by the Intercontroller Communication

Intercontroller communication exchanges data between multiple FB400/900 (hereinafter referred to as
“controller””) without using remote setting input and analog output and other analog signals and host
computer communications.
The following four functions become usable when the Intercontroller communication is used.

e Group RUN/STOP function e Cascade control function

e Automatic temperature rise function (with learning function) e Ratio setting function

| CAUTION |

® Since Intercontroller communication communicates by connecting multiple controllers
(FB400/900), a time lag (maximum 70 ms x number of controllers connected) is always
generated. Therefore, it may be impossible to cope with rapid response control systems.
When performing Intercontroller communication, consider the operation delay caused by the
time lag.

® Since Intercontroller communication recognizes the connected controllers when the power is
turned OFF — ON, be sure that power to all the controllers engaged in Intercontroller
communication is turned ON at the same time.

6.14.1 Wiring method of the Intercontroller communication

In Intercontroller communication, perform multi-drop connection using the communication 2 port
(COM2).

FB400/900 FB400/900 FB400/900 FB400/900 | --————----- FB400/900

Maximum connections:

. . . . . 32 instruments
® Communication terminal number and signal details

Terminal No. Signal name Symbol
25 Signal ground SG
28 Send data/Receive data T/R (A)
29 Send data/Receive data T/R (B)

® Wiring method
RS 485 Pa|red wire RS 485  Paired wire

VAL

//4/ e \x%/ M%a—”' ..

e

;U

|

o

. . . Shielded twisted Shielded twisted
pair wire pair wire
SG TR TR SG T/R T/R SG TR TR
(A) (B) (A) (B) (A) (B)
L L L
E ; E 5 Maximum connections: E 5
32 instruments
FB400/900 FB400/900 *R: Termination resistors FB400/900
Communication terminals Communication terminals : Communication terminals

E le: 120 Q, 12 W .

(COM2 side) (COM2 side) (Example ) (COM2 side)
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6.14 Group Operation by the Intercontroller Communication

6.14.2 Common setting of the Intercontroller communication

When performing Intercontroller communication, Device address 2 must be set for all the controllers

engaged in the Intercontroller communication.

® Set the Device address 2

1. Press the Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
is displayed. The screen displayed first differs depending on the specification.

Heater break alarm 1 (HBA1) set value
PV/SV monitor (Setup setting mode)

- PV
2 HER |
/
AREA sV F
D%DDDDDD%DDDDD%D
GD |<EM|]

SEls Sl Sl
When there is CT1 input

Press the Shift key while
pressing the SET key

2. Press the SET key until Device address 2 screen is displayed.

Heater break alarm 1 (HBA1) set value
(Setup setting mode) Device address 2

PV -
HEAR | Addc
AREA v AREA GV_
(]
DDDDDDDDDDDDDDDDI:I"D;I]AD DDDDDDDDDDDDDDDDI:I’EGDAD
@) o} @)
GD | < | VA GD | < | VA
e — | e— i —

When there is CT1 input

3. Set the address by pressing the UP or DOWN keys.
Setting range: 0 to 31 (Factory set value: 0)

Device address 2

_Addd _Addd
n
u

|
—— I 0 Always set the address of

iopoobooogoooodooond w“ﬁwuuhuuu%uuuﬁu%u eaCh controller to the number

o)
%ﬂ%ﬂé% PO | o | A in succession starting from 0.

LLl After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the address will not be changed.
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6.14 Group Operation by the Intercontroller Communication

4. Press the SET key to store the new address. The screen goes to the next parameter.

Device address 2 Set lock level
0443 oar
IC! ooc LL E
AREA sV AREA sV
| — n
I (W}
ot - N . R outy N N . -
D'IIII‘I‘]DDDDDD'E)III'DDDDDD“D‘IJAD DEEDDDDDD&D'DDDDDDMEDAD
O O O O O
@D | <= | V| A CED|<'“’E|]V|A
%b:!  — — e ] s M e b m—

5. To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press the Shift key
while pressing the SET key.

6. Set the address of the other controllers by the same procedures as described in steps I to 5 above.

EQ When performing Intercontroller communication, the Communication 2 protocol
(Engineering mode: function block 60) setting must be “2: Intercontroller communication.”
Since the Communication 2 protocol shipping value is “2: Intercontroller communication,”
resetting is unnecessary. However, when Intercontroller communication cannot be
executed successfully, check the Communication 2 protocol setting.

LLl When Intercontroller communication is performed, the setup screen related to communication 2

other than Device address 2 (Communication speed 2, Data bit configuration 2, and Interval
time 2) is not displayed.
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6.14 Group Operation by the Intercontroller Communication

6.14.3 Group RUN/STOP function

The group RUN/STOP function makes multiple controllers one group and if even one controller in the
group is set to the RUN/STOP state, it places all the controllers in that group into the RUN/STOP state.

I When executing group RUN/STOP at Intercontroller communication, a time lag
(maximum 70 ms x number of controllers connected) up to actual transfer after
operation is generated. For example, when RUN/STOP operation is repeated by
different controllers in a short time, the last operation and actual controller state may
be different. Therefore, be especially careful of the RUN/STOP transfer timing.

LLY  The group RUN/STOP function by Intercontroller communication can be executed when the
Communication 2 port (COM?2) is usable.

@ The maximum number of connectable controllers at Intercontroller communication is 32,
without regard to the number of groups.

L[] When the group RUN/STOP function is used at automatic temperature rise by Intercontroller
communication, all the controllers in the group can start temperature rise simultaneously.

B Operation flowchart

Set the

Refer to 6.14.2 Common setting of the Intercontroller

Device address 2 communication (P. 6-61).

A

Set the Digital input (DI)
assignment

A4

Set the
RUN/STOP group

Refer to M Settings before operation (P. 6-65).

Refer to M Settings before operation (P. 6-65).

W

Group control stop enters the STOP state, all the controllers of the same group enter

If even one of the controllers in the same RUN/STOP group

the STOP state.

A 4
If even one of the controllers in the STOP state is set to RUN, all
Group control start the controllers set at the same group enter the RUN state.
However, when there is also a controller whose Digital input (DI)
becomes STOP, the group does not enter the RUN state.

I For each status by RUN/STOP operation, refer to @ Group RUN/STOP operation and
states (P. 6-64) and B Usage example (P. 6-69).
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B Requirements for Group RUN/STOP

® Control stop (STOP) by group RUN/STOP condition
If there is even one controller in the same group, when STOP is selected by Key operation,
Communication, or Digital input (DI), it enters the STOP state.

® Control start (RUN) by group RUN/STOP condition
If there is even one controller in the same group, when RUN is selected by Key operation,
Communication, or Digital input (DI), it enters the RUN state.
However, if there is even one controller whose Digital input (DI) becomes STOP, it does not enter the

RUN state.

[ When RUN/STOP selection by Digital input (DI) and RUN/STOP selection by key
operation or communication are different, the STOP state is entered. (STOP priority)

B Group RUN/STOP operation and states

The actual RUN/STOP state is different for RUN/STOP by Key operation, Digital input, and
Communications. The following shows the relationship between each operation and the actual
RUN/STORP state.

® When there is no RUN/STOP transfer by the digital input (DI)]

RUN/STOP mode Actual RUN/STOP State of STOP
from key operation or communication mode state character display
STOP STOP I"oP (SToP)
RUN RUN STOP is not displayed
® When there is RUN/STOP transfer by the digital input (DI)
from Koy oporationor | RUNISTOP mode Actual RUN/STOP State of STOP
communication by Digital input (DI) mode state character display
STOP Contact open (STOP) STOP 57 aP (stTop)
Contact closed (RUN) E57 P (ksTp)
RUN Contact open (STOP) d5 P (dstp)
Contact closed (RUN) RUN STOP is not displayed

LL]  Other than those above, the actual RUN/STOP state and STOP display may be different,
depending on the RUN/STOP state by Digital input (DI) of the other controllers in the same
group.

RUN/STOP selection State of
RUN/STOP mode L Actual
. RUN/STOP mode by digital input (DI) of STOP
from key operation | |y vital input (DI) other controllers RUNISTOP | character
or communication . mode state ;
in the same group. display
RUN Contact close (RUN) STOP STOP OGIP
~or (GSTP)
Without DI

6-64

= Refer to M Usage example (P. 6-69).
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6.14 Group Operation by the Intercontroller Communication

B Settings before operation
When implementing the group RUN/STOP function, the following items must be set.

e Device address 2 [Setup setting mode]
e Digital input (DI) assignment [Engineering mode: Function block 23]
e RUN/STOP group [Engineering mode: Function block 55]

I For the Device address 2 setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

1. Change the operation mode from RUN mode to STOP mode.
& To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. The Function block 10 screen is displayed first.
Function block 10
PV/SV monitor (Engineering mode)
P - P _
26 F D
.

O O
GD | || A

GD | Qx| V| A
1 [ 1T LI

Press the Shift key while
pressing the SET key for 2 seconds

3. Press the UP or DOWN key until Function block 23 screen is changed.

Function block 10 Function block 23
(Engineering mode) (Engineering mode)
PV PV
F Fed
Il CZ
AREA sV AREA v
ﬁ
ﬁwuuhuuu&uuuﬁuu@ﬁ ﬁwuu'ﬂuuu@uuuu’u%ﬁ
O O O O O O
@D | W= | V| A GD | Qx| V| A
e e M S — — N —
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6.14 Group Operation by the Intercontroller Communication

4. Press the SET key to change the Digital input (DI) assignment screen.

5. Set the Digital input (DI) assignment by pressing the UP or DOWN keys.

6-66

Function block 23
(Engineering mode)

finnoobooognooodooooh
o}
@D | <o

I
e

M

Digital input (DI) assignment

GD | <ox |
 — m—

DI]EIEII]EIDEII]EIEIDEIEII]DD

AM
5 8

5L

|
I

=

ili

Oi

Vv
==

ﬂ_>

When performing RUN/STOP transfer by Digital input (DI), set “6.”
Set “2,” “3,” or “4” only when using with functions other than RUN/STOP transfer.

Setting range: 1 to 8 (Factory set value: 1)

g5t
I

EIEII]EII]EII]EIEIDEIEIEIEIDEIEIEIEIEI
M AREA

O O O
@D | < | V| A

Digital input (DI) assignment

Set value DI1 DI2 DI3 DI4 DIS D16 DI7
1 Unused
2 RUN/STOP | REM/LOC | AUTO/MAN
3 RUN/STOP | REM/LOC
4 Memory area number selection Memory [ RUN/STOP | AUTO/MAN
5 (110 8) area set REM/LOC | AUTO/MAN | Interlock
6 RUN/STOP release
7 REM/LOC Unused
8 AUTO/MAN

When performing group RUN/STOP transfer by Digital input (DI), wiring

conservation and simple operation are possible by setting “RUN/STOP transfer by
Digital input (DI)” for only one controller in the group.

After a new value is displayed on the display by using UP and DOWN keys, if no key

operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Digital input (DI) assignment will not be changed.

For the Digital input (DI) assignment, refer to 7.5 Engineering Mode (P. 7-78).

IMRO1WO3-E11



6.14 Group Operation by the Intercontroller Communication

6. Press the SET key to store the new Digital input (DI) assignment. The screen goes to the
Function block 23 screen.

Digital input (DI) assignment Function block 23

di 5t Fo3

Eﬁ

n0obooogooodoonod

i

2=

dopoobooogoooodoonnd

MON AREA M MON AREA

O O O O O
@D|’g‘|v @D | < | V| A
% —' e e | e | e

7. Press the UP or DOWN key until Function block 55 screen is displayed.
Function block 23

Function block 55
(Engineering mode)

(Engineering mode)

Fo3 " F55

PV

AREA N

Bopoobooogoooodoono
M Mo 23

Gopoobooogoonodoonof

& 6 0O
PaN
|

& &8
%'%‘%'% ==l S(Ee

8. Press the SET key until RUN/STOP group setting screen is displayed.
Function block 55

(Engineering mode) RUN/STOP group
PV W R
F55 G|
J 4. rau
AREA sV AREA sV n
> N]
ﬁuuuuhuuuu‘uuuuﬁu%‘u‘ﬁ D'D‘?DDDDDD“D;E'IDDDDDD'I‘]*I]‘D
GD @ A @D O<m @ v @ A
%%’%': e =
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6.14 Group Operation by the Intercontroller Communication

9. Set the RUN/STOP group number by pressing the UP or DOWN keys.

Setting range: 0 to 16 (Factory set value: 0)
RUN/STOP group

P W
rau rau
AREA sv AREA sv
r d |
L I
ﬁAD‘EDDDDDD%DDDDDD%Aﬁ ﬁ%uuhuuu%uuuuuu%u
@G [ | Vv | A GD | <= | V| A
= % ==

LLl When the group number is set to “0,” the group RUN/STOP state of that controller
becomes OFF.

L After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the RUN/STOP group number will not be changed.

10.Press the SET key to store the new RUN/STOP group number. The screen goes to the next

parameter.
RUN/STOP group Automatic temperature rise dead time
PV PV
50 "Hrd
~Ju Lrrc
AREA sV ' AREA sv ’_’
/ ﬁ L
ﬁ%uu"uuuuﬂuuuu’m’g&ﬁ ﬁ'ul‘?uu'huuui‘u;u'uuuu'uu“u&ﬁ
O O O O O O
@D | x| V| A @D | x| V| A
i e m— e e — | m—

11.To return the PV/SV monitor, press the MONI key (for direct key type 1), or press the Shift key
while pressing the SET key.

12.Set Digital input (DI) assignment and RUN/STOP group number of other controllers by the same
procedure as that described in steps I to 11 above.
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B Usage example
When performing RUN/STOP by making 3 controllers one group.

Controller Controller Controller
No. 1 No. 2 No. 3
(Group No.1) (Group No.1) (Group No.1)

Connection status of the Intercontroller communication

LLl The parts which become “DI” in the following description specify “RUN/STOP transfer by
digital input (DI).”

® Example 1: RUN/STOP by key operation

The following key operations perform the same action whether or not there is DI. The display at STOP
is different when there is and when there isn’t DI.

[When all 3 controllers do not have DI]

1. When controller No. 1 to 3 are in the RUN state, if any one of the controllers is placed into the
STOP state by key operation, all the controllers in that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(No DI) (No DI) (No DI)

57 aF 5 oP 5 of

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, all the
controllers in that group enter the RUN state.

[When only controller No. 1 has DI]

1. When controller No. 1 to 3 are in the RUN state, if any one of the controllers is placed into the
STOP state by key operation, all the controllers in that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(DI) (No DI) (No DI)

£57 P 57 of 57 of

Display when stopped
by key operation

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, all the
controllers in that group enter the RUN state.
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[When controller No. 1 and No. 2 have DI]

1. When controller No. 1 to 3 are in the RUN state, if any one of the controllers is placed into the
STOP state by key operation, all the controllers in that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(DI) (DI) (No DI)
I~ L 5 I~ 5 r_ 0
ESIF ESIF [ ol
Display when stopped Display when stopped
by key operation by key operation

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, all the
controllers in that group enter the RUN state.

® Example 2: RUN/STOP by DI

[When controller No. 1 has DI]
(Controller No. 2, 3: May have or not have DI)

1. When controller No. 1 to 3 are in the RUN state, if the Digital input (DI) of controller No. 1 is
transferred to the STOP state (contact closed — contact open), all the controllers in that group
enter the STOP state.

STOP display at control STOP

Controller No. 2 Controller No. 3
Controller No. 1 (Same whether (Same whether
(D) DI or no DI) DI or no DI)

d5l P LGP LAIP

Display when stopped Display when stopped by Display when stopped by
by DI DI of another controller in DI of another controller in
the same group the same group

Ll When stopped by DI, that group does not enter the RUN state as long as the operated DI
is not set to RUN. Therefore, the STOP display is changed so that the controller that
operated DI is known.

2. When the Digital input (DI) of controller No. 1 is transferred to the RUN state (contact open —
contact closed), all the controllers of the same group enter the RUN state.

EX When performing group RUN/STOP transfer by Digital input (DI), wiring

conservation and simple operation are possible by setting “RUN/STOP transfer by
Digital input (DI)” for only one controller in the group.
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When RUN/STOP by key operation and RUN/STOP by DI overlapped, the following
occurs.

[When stopped by DI after STOP by key operation]

e Thereafter, when the Digital input (DI) of controller No. 1 is transferred to STOP, the

STOP display changes while the STOP state remains unchanged. (When only controller
No. 1 has DI)

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(D) (No DI) (No DI)
I~ 5 I~ 5 I~
Y5 F [ oP loF
Display when stopped w J
by key operation g
Digital input (DI) of STOP display STOP display
controller No. 1 is changes does not change
transferred to STOP.
Controller No. 1 Controller No. 2 Controller No. 3
(D) (No DI) (No DI)

57 oF 57 oF 5 oP

Display when stopped
by both key operation
and DI

e To transfer from this state to the RUN state, the following operations are necessary.

— The Digital input (DI) of controller No. 1 is transferred to the RUN state.
(Contact open — Contact closed)

— Any one of controller No.1 to 3 is set to the RUN state by key operation.
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6.14.4 Automatic temperature rise function (with learning function)

The Automatic temperature rise function makes multiple controllers one group and synchronizes the
temperature rise of the other controllers with the temperature rise of the controller in the same group
which takes the longest time for the Measured value (PV) to reach the Set value (SV).
By using the Automatic temperature rise function to balance the temperature rise, uniform temperature
control without any local burning or partial thermal expansion of the controlled system is possible.

Also, if started by turning on the Automatic temperature rise learning function (P. 6-78), the data
needed by automatic temperature rise can be automatically computed and automatic temperature rise

is possible from the next starting.

AN

AN
(AN
(AN

Since Intercontroller communication has a time lag (maximum 70 ms X number of
controllers connected) in data transmission, when using it in a fast response control
system, take this time lag into consideration.
The Automatic temperature rise function by Intercontroller communication can be executed
when the Communication 2 port (COM?2) is usable.
The maximum number of connectable controllers at Intercontroller communication is 32,
without regard to the number of groups.
When the group RUN/STOP function is used at automatic temperature rise by Intercontroller
communication, all the controllers in the group can start temperature rise simultaneously.

Example: Multipoint temperature control using 4 controllers

e When controller No. 1 to 4 are started without Automatic temperature rise function, the Measured
values (PV) individually rise toward the respective Set value (SV1 to 4). As a result, the temperature
rise complete timings are also different.

e When controller No. 1 to 4 are made the same group, when the controllers are started using the
Automatic temperature rise function after Automatic temperature rise teaching was executed, the
temperature rise of controller No. 1 to 3 (slave) is synchronized to the temperature rise of controller
No. 4 (master) which takes the longest time of any controller in the group for the Measured value
(PV) to reach the Set value (SV). As a result, controller No. 1 to 4 complete temperature rise
simultaneously.

6-72

Controller
No. 1
(Group No. 1)

Controller
No. 2
(Group No. 1)

Controller
No. 3
(Group No. 1)

Controller
No. 4
(Group No. 1)

Connection status of the Intercontroller communication

Temperature
No. 1 PV

SV1

Sv2

SV3

Sv4

A
Temperature
rise start

No.1 No.2

Temp.rise Temp.rise Temp. rise
completion completion completion

No.3
Temp. rise
completion

When automatic temperature rise not executed

Temperature
No. 1 PV

Y el

SV2 fmmmme

YY) N —

[SIYZ1)

No. 2 PV

No. 4 PV

Time

A
Temperature
rise start

A

No. 1 to 4 complete
temperature rise at

the same time

When automatic temperature rise executed
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B Requirements for Automatic temperature rise learning start
Automatic temperature rise learning can be executed when all the following conditions are satisfied.

Operation |RUN/STOP transfer RUN

mode PID/AT transfer PID control
state

Auto/Manual transfer | Auto mode

Remote/Local transfer |Local mode

Parameter | Automatic temperature |Other than 0
setting rise group
Automatic temperature |on (Learning)
rise learning
Output limiter value Output limiter high > 0.1 %, Output limiter low < 99.9 %

Input value state The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Measured value (PV) > Input error
determination point (low)

The Measured value (PV) is stable.
Set value (SV) > Measured value (PV) [Heat/Cool PID control]

Output value state At startup, output is changed and saturated at the Output limiter high or the
Output limiter low. *

* When the Setting change rate limiter is enabled, there is a concern that the output state when Automatic
temperature rise learning is started will not saturate to the output limiter. In this case, the start condition for
Automatic temperature rise learning cannot be met.

L[] When starting Automatic temperature rise learning, start with a temperature difference
between the Measured value (PV) and Set value (SV) of more than twice the proportional
band.

B Requirements for Automatic temperature rise learning cancellation

If any of the following states occur, Automatic temperature rise learning is immediately stopped. In
this case, Automatic temperature rise learning remains set to “on (Learning).”

When the parameter is The Automatic temperature rise learning setting is changed to “oFF (Unused).”
changed When the PV bias, the PV digital filter, or the PV ratio is changed.

When the Operation mode | When the RUN/STOP mode is changed to the STOP mode.
is transferred

When the Auto/Manual mode is changed to the Manual mode.

When the Remote/Local mode is changed to the Remote mode.

When the input value When the Measured value (PV) goes to underscale or over-scale.

becomes abnormal When the Measured value (PV) goes to input error range.
(Measured value (PV) > Input error determination point (high) or Input error
determination point (low) Measured value (PV))

The execution time for Automatic temperature rise learning does not end after approximately 100 minutes
Automatic temperature rise has elapsed following the start of Automatic temperature rise learning.
learning is exceeded.

Power failure When the power failure of more than 20 ms occurs.

Instrument error When the instrument is in the FAIL state.
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B Requirements for Automatic temperature rise start

When all the controllers in a group satisfy the following conditions, Automatic temperature rise is
executed.

Operation RUN/STOP transfer RUN'!
mode state | PID/AT transfer PID control
Auto/Manual transfer Auto mode
Parameter Control action PID control (reverse action or direct action)
setting Heat/Cool PID control (air cooling, water cooling, cooling gain linear type) 2
Automatic temperature rise [ Other than 0
group
Automatic temperature rise | oFF (Unused)
learning
Input value state The Measured value (PV) is not underscale or over-scale.

No burn out (input break or short circuit)

Input error determination point (high) > Measured value (PV) > Input error
determination point (low)

Reverse action and Heat/Cool PID control (air cooling, water cooling, cooling
gain linear type)

Set value (SV) > Measured value (PV) at start of automatic temperature rise
Direct action:

Set value (SV) < Measured value (PV) at start of automatic temperature rise

[RUN] (in RUN/STOP transfer) is absolute requirements for automatic temperature rise. The automatic temperature rise
function is suspended if any one controller in the group does not satisfy this requirement. As soon as this requirement is
satisfied, the automatic temperature rise is started.

If condition other than [RUN] is not satisfied, the controller where the condition is not matched is disabled for the
automatic temperature rise, and the automatic temperature rise is executed in other controllers.

2 When in Heat/Cool PID control, an automatic temperature rise only in the temperature rise direction is enabled.

Ll Automatic temperature rise and Startup tuning (ST) can be executed simultaneously.

B Requirements for Automatic temperature rise cancellation

When an abort condition is established for the master:
Automatic temperature rise of all the controllers in the group immediately stops and switches to
normal control.

When an abort condition is established for the slaves:
The automatic temperature rise is aborted at the controller where the abort condition is established
and normal control is started. Other controllers continue the automatic temperature rise.

[L]  When the automatic temperature rise is started, the controller which takes the longest time
for the Measured value (PV) to reach the Set value (SV) of all the controllers in the group
automatically becomes the master.

Operation RUN/STOP transfer When the RUN/STOP mode is changed to the STOP mode.
mode state PID/AT transfer When the Autotuning (AT) is activated.
Auto/Manual transfer When the Auto/Manual mode is changed to the Manual mode.
Parameter setting When the proportional band is set to 0.
(When the control type is changed to ON/OFF control)
Input value state When the Measured value (PV) goes to underscale or over-scale.

When the burnout occurs (input break or short circuit)

When the Measured value (PV) goes to input error range.
(Measured value (PV) > Input error determination point (high) or Input error
determination point (low) > Measured value (PV))

Communication When an Intercontroller communication error is generated.
Power failure When the power failure of more than 20 ms occurs.
Instrument error When the instrument is in the FAIL state.
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B Operation flowchart

Set the

Refer to 6.14.2 Common setting of the Intercontroller

Device address 2 communication (P. 6-61).

\ 4

Set the Automatic
temperature rise group

\ 4

Set the Refer to 6.14.3 Group RUN/STOP function (P. 6-63).

RUN/STOP group Set the controllers in the same group in the automatic temperature
rise group to the same group even if it is a RUN/STOP group.

Automatic temperature Refer to ® Automatic temperature rise learning setting (P. 6-78).
rise learning function ON Factory set value:

Automatic temperature rise learning function ON
Since the Automatic temperature rise learning function is performed,
Control stop stop control and wait until the heater cools.

The Automatic temperature rise learning function calculates the
Automatic temperature rise dead time and Automatic temperature

Refer to ® Automatic temperature rise group setting (P. 6-76).

. rise gradient data from the state of the Measured value (PV) at
startup.
Control start Check that the heater is cold and then start control.

A4

Automatic temperature

When control starts, Automatic temperature rise starts
simultaneously.

rise learning start

A

Automatic temperature When the Automatic temperature rise dead time and Automatic
temperature rise gradient data are calculated, Automatic temperature
rise learning ends. When the Automatic temperature rise learning is
finished, the Automatic temperature rise learning screen in Operation

rise learning ends

' mode will automatically returns to “oFF.”
Automatic temperature rise Automatic temperature rise can be executed from the next startup by
effective from next startup using the calculated Automatic temperature rise dead time and

Automatic temperature rise gradient data.

[[I]  When in Heat/Cool PID control, Automatic temperature rise learning and Automatic
temperature rise are only in the temperature rise direction.
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B Settings before operation

When implementing the Automatic temperature rise function, the following items must be set.
e Device address 2 [Setup setting mode]
e Automatic temperature rise group  [Engineering mode: Function block 55]
e RUN/STOP group [Engineering mode: Function block 55]
e Automatic temperature rise learning [Operation mode]

L2 For the Device address 2 setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

I For the RUN/STOP group setting, refer to 6.14.3 Group RUN/STOP function (P. 6-63).

® Automatic temperature rise group setting
Set the number of the group which performs Automatic temperature rise for each controller.

1. Change the operation mode from RUN mode to STOP mode.
I To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10

PV/SV monitor (Engineering mode)
" J " Tn)
cH F 0
utﬁ v r AEA s
| ES I o ;:] IlIIIIIIIII.)»
u’%wuu‘uuuuu‘uuuuﬁuuﬂu&ﬁ ﬁﬁuuhuuuu‘uuuuﬁuuu&@‘ﬁ
5 8 0 5 6 08
GD | || G | | v | A
aE % i e

Press the Shift key while
pressing the SET key for 2 seconds

3. Press the UP key or DOWN key until Function block 55 screen is displayed.

Function block 10 Function block 55
(Engineering mode) (Engineering mode)

6-76

v PV
Fia FS55
(R T
AREA s AREA EY
—
dopoobooognooodooond donoobooognooodooond
AM NON AREA AN MONI AREA
O O O O O O
G | Sox | VA @ | Sox | VvV | A
— e — e e s
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6.14 Group Operation by the Intercontroller Communication

4. Press the SET key until Automatic temperature rise group screen is displayed.

Function block 55 Automatic temperature
(Engineering mode) rise group
PV
F55 [HFL
= LAru
AREA sV AREA sV
ﬁ B
ﬁmuu‘huuuuu;u'nuun“nu"u‘n‘ﬁ ﬁ%uuhuuumuuuﬁu%ﬁ
] i

@] O O
C£D|S:m£v A GEDH<'“E|]V|A

5. Select the Automatic temperature rise group number which needs to be changed by pressing the
UP or DOWN key.

Setting range: 0 to 16 (Factory set value: 0)
Automatic temperature

rise group
PV 4]

I~ H_ I~ I~ H I~ [I] Set the controllers in the
WL . ru ML . ~u same group in the Automatic
A .

U — ,l temperature rise group to' the
fopoobooogoooodoognd foooobooogoooodooon same group even lf 1t 1s a
6 © 0O 6 8 0©C RUN/STOP group.
@ | < | V| A GD | < | VA
1 e | s s

When the group number is set to “0,” that controller does not perform Automatic
temperature rise.

(AN

[[I]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Automatic temperature rise group number will not
be changed.

6. Press the SET key to store the new Automatic temperature rise group number. The screen goes to
the next parameter.
Automatic temperature

rise group RUN/STOP group
I H » q r % RUN/STOP group setting is
_ L ) ~ L o av'- Ju possible in this state. For details,
||| — 0 refer to 6.14.3 Group RUN/
S—— S— STOP function (P. 6-63).
o) @) o)
%&%lﬁ ESNENRAEN
N

7. To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press the Shift key
while pressing the SET key.

8. Set the Automatic temperature rise group number of the other controllers by the same procedures
as described in steps 1 to 7 above.
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® Automatic temperature rise learning setting
Set the Automatic temperature rise leaning function ON/OFF for each controller.

1. Press and hold the SET key for 2 seconds at PV/SV monitor screen until Operation mode is
displayed.
PID/AT transfer screen is displayed first.

PID/AT transfer
PV/SV monitor (Operation mode)

PV PV
2 Ay
AREA 1 AREA 8V
| nn —— F
I oy
00000000000000000000 00000000000000000000
AM MONI AEA AM NONI AREA
GD O«*O v 7 A G:D @ ¢ v ¢ A

o

Press and hold the Shift key for 2 seconds

2. Press the Shift key until Automatic temperature rise learning screen is displayed.

PID/AT transfer Automatic temperature
(Operation mode) rise learning
14 ' PV ’__-
Ay CHF
AREA sV AREA sV
F — 1 ||€ ON state
ﬁ%DD'DDDD'EEDDDﬁD%ﬁ mﬁﬂguuhuuu@uuuu’uuﬁu&ﬁ
O O O @)
C‘Dl%lvﬂ/\ G | x| V| A
— 15 — — 11—

O

3. When the UP key is pressed, it switches from “oFF” to “on.” In addition, since the shipping value
is “on,” when executing Automatic temperature rise leaning, it can be used as is.
Automatic temperature

rise learning
PV I-. PV ’-_
LHI- LHI’
AREA v AREA R
F ol e— M ||€ ON state
00000000000000000000 00000000000000000000
M MON AREA AM MONI AREA
O O O O O O
GD | <= | VvV | A @D | e | V| A
]

LLl Press the DOWN key to change to “oFF” from “on.”

LLl  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Automatic temperature rise leaning ON/OFF will

not be changed.
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4. Press the Shift key or the SET key to store the new Automatic temperature rise learning ON/OFF
data. The screen goes to the next parameter.

Automatic temperature

rise learning Auto/Manual transfer
PV P -
) H O_
LrAr =
AREA sv AREA W
rn — (]
0poooboongooondooond Méuuuu’huuuu’uuuuu’uuuuﬁ
AM MONI AREA AN MON AREA
O (@) O O @) @)
G | x| VA v LA

GD | <ox | I
% ==
or

5. To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press the Shift key
while pressing the SET key.

6. Set the Automatic temperature rise learning of the other controllers by the same procedures as
described in steps 1 to 5 above.
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B Operation procedures

® When using the learning function

When using the learning function, the data (Automatic temperature rise dead time, Automatic
temperature rise gradient data, etc.) necessary at Automatic temperature rise is automatically
computed. Learning is implemented at controller startup.

1. Set the Device address 2 for each controller.
L2  For the Device address 2 setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

2. Set the Automatic temperature rise group number for each controller and set the Automatic
temperature rise function to ON in advance. In addition, set the RUN/STOP group for performing
the group RUN/STOP function. Set the controllers in the same group in the Automatic
temperature rise group to the same group even if it is a RUN/STOP group.

I For the Automatic temperature rise group number and Automatic temperature rise
learning function setting, refer to M Settings before operation (P. 6-76).

& For the RUN/STOP group setting, refer to 6.14.3 Group RUN/STOP function (P. 6-63).

3. Set control to the STOP state, and wait until the heater cools.
Since the Automatic temperature rise learning function computes the Automatic temperature rise
dead time and Automatic temperature rise gradient data from the state of the Measured value
(PV) at startup, the heater must be placed in the cold state once.

RUN/STOP transfer
PV v
r-5 r-5
AREA Y AREA v
n — ,D € STOP state
w’éﬁuuhuuu@uuuu’u%ﬁ ﬁ%uuhuuuﬁuuuﬁu%ﬁ
O O O O
%I%I%I% D | e | A
|

I For the RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer (P. 6-11).
For the group RUN/STOP, refer to 6.14.3 Group RUN/STOP function (P. 6-63).

4. When control is set to the RUN state after it is confirmed that the heater is cold, Automatic
temperature rise learning is started.

RUN/STOP transfer

PV o PV

-5 -5
AREA EY AREA EY
P — M ||€ RUN state
ﬁ%m'ﬂuuu‘%uuuu’uu il WE%DD-DDDD%DDDD-DDDM

@|’%‘HV|A GD | Qx| V| A
— = —— s

S

L= For the RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer (P. 6-11).
For the group RUN/STOP, refer to 6.14.3 Group RUN/STOP function (P. 6-63).
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5. When the Automatic temperature rise dead time and Automatic temperature rise gradient data are
computed, Automatic temperature rise learning ends.
When the Automatic temperature rise learning is finished, the Automatic temperature rise
learning screen in Operation mode will automatically returns to “oFF.”

Automatic temperature
rise learning

PV PV

l— Automatic '—
L H,— temperature rise L H,-
n F

learning finish

— € OFF state
outy N - . o outt N N . o
0oooobooooooooooogoo 0o00ooooooooooooogoo
AM MONI AREA AN MON AREA
O O O O O O
@D | <= | V| A @D | <ox | V| A
LI 1T 1 LI 1 [ I

At this point, the data necessary at Automatic temperature rise is only collected.
Automatic temperature rise is not yet executed. Automatic temperature rise can be
executed from the next startup.

When the Automatic temperature rise group and other set values were changed, execute
Automatic temperature rise learning again.

Automatic temperature rise learning can be performed for each controller. It can also be
performed by group batch by using the group RUN/STOP function.

E BB B

When Automatic temperature rise learning is not established, the operation mode Automatic
temperature rise learning screen remains “on.”

® When performing Automatic temperature rise (when ending the learning function)

1. When the controllers of the Automatic temperature rise group are set to RUN simultaneously,
Automatic temperature rise starts. Automatic temperature rise is executed by controllers other
than Automatic temperature rise group number “0.”

L]  To RUN the controllers of the Automatic temperature rise group simultaneously, use the
group RUN/STOP function. For the group RUN/STOP, refer to 6.14.3 Group
RUN/STOP function (P. 6-63).

2. The other controllers perform temperature rise in synchronization with the temperature rise of the
controller which takes the longest for the Measured value (PV) to reach the Set value (SV) in the
same group. The controllers in the same group complete temperature rise simultaneously.

[[I]  When you do not want to execute Automatic temperature rise, set the Automatic temperature
rise group number of the relevant controller to “0.”
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6.14.5 Cascade control function

Cascade control monitors the controlled object temperature in the master unit and then corrects the set
value in the slave unit depending on the deviation between the target value (set value) and actual
temperature. The slave unit controls the non-controlled object (heater, refrigeration device, etc). As a
result, the controlled object temperature can be reached and controlled at the target value.

At Cascade control that uses Intercontroller communication, one of the connected controllers is
specified the master and the other arbitrary controllers are controlled as slaves.

m

Since Intercontroller communication has a time lag (maximum 70 ms x number of

controllers connected) in data transmission, when using it in a fast response control system,
take this time lag into consideration.
[The Salve set value (remote SV) is updated at each time lag.|

(AR

The Cascade control by Intercontroller communication can be executed when the

Communication 2 port (COM2) is usable. In addition, Cascade control slave controllers
cannot use remote setting input.

(AR

The maximum number of combined master and

Intercontroller communication is 32.

slave controllers conn

Example: When using 3 controllers and controlling extruders in cascade

ectable at

Specify one controller as the master and use the remaining two controllers as slaves. The master
Manipulated output value (MV) becomes the slave Set value (SV).

Controller
No. 1
(Master)

Controller
No. 2
(Slave)

Controller
No. 3
(Slave)

Connection status of the Intercontroller communication

Communication 2

Intercontroller communication

Intercontroller communication

Communication 2

Communlcatlon\\

Communicafion

rMaster MVMJ

+—Master MVA-WJ

Scale Digital »[ Rato | Scale Digital [ Ratio |
A conversion fl|tel’ conversmn fl|tel’
MV
Remote SV—é
jO_’O_’I_Pl_Fl Remote sV — Remote sV —
Local SV o—» m o—») m
Local SV —7 Local SV —7
PV PV PV
Controller No. 1 Controller No. 2 Controller No. 3
(Master) (Slave) (Slave)
Y
Sensor [ Heater Sensor [ Heater

Sensor, .

1

1

1

! Cylinder

Nozzle '
i
Extruder

Block diagram of Cascade control by Intercontroller communication
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B Operation flowchart

Set the
Device address 2

Refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

hd

Set the
External input type

. > Refer to M Settings before operation (P. 6-84).

Set the
Master channel

\ 4

Remote/Local transfer Change the slave controller to Remote mode by referring to
6.8 Remote/Local Transfer (P. 6-28).

¥

Cascade control start

Set the
Cascade bias

A4

Set the
Cascade digital filter

A4

Set the

> Refer to B Adjustment after control
starting (P. 6-87).

Cascade ratio
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B Settings before operation

When implementing the cascade control, the following items must be set.
[Setup setting mode]

e External input type [Engineering mode: Function block 50]

e Master channel selection [Engineering mode: Function block 50]

e Device address 2

I For the Device address 2 setting, refer to 6.14.2 Common setting of the intercontroller
communication (P. 6-61).

® Set the External input type and Master channel selection
Set the External input type for each controller. In addition, select the controller which is to become the
Cascade control master.
1. Change the operation mode from RUN mode to STOP mode.
& To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10
PV/SV monitor (Engineering mode)

1]
2q F il
Il
ml L r
| 57 gP | m—
u’%uuuu’uuuuu’uuuuﬁuuuuﬁ dopoobooogooondoonod
M AREA

O
I

GD | <= | v A GD | <ox

Press the Shift key while
pressing the SET key for 2 seconds

3. Press the UP key or DOWN key until Function block 50 screen is displayed.
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Function block 10
(Engineering mode)

g

Function block 50
(Engineering mode)

PV v
F I F C' N
I -l L
AREA EY AREA v
ﬁ
ﬁ&quuhuuu&uuuﬁuu&ﬁ ﬁ%uuhuuuﬂuuuu’u%ﬁ
O O O O O O
@D | < | V| A GD | Qx| V| A
A =
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Function block 50
(Engineering mode)

=

4. Press the SET key until External input type setting screen is displayed.

External input type

~ [AA
]

L

il

=]

fopooboooggooodong

AM MON

O O
GD v

=
=

O%

I

5. Select the External input type which needs to be changed by pressing the UP or DOWN key.
Set “0” to the master controller and “1” to the slave controller.

Setting range: 0: Remote setting (RS) input

1: Intercontroller communication cascade control
2: Intercontroller communication ratio setting

(Factory set value: 0)

External input type

P l- E’ -
AREA s
m
u
fopoobooogoooodoonnd
AM MON 6A
@D | <= | V| A
—

b

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns

to the PV/SV monitor screen and the External input type will not be changed.

selection screen.
External input type

P y— p— —
I ’_I
Lrn

AREA s

|
I
ﬁwuu"uuuu&uuuu’uu&&ﬁ

O O O

GD | v

IMRO1WO03-E11
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Master channel selection

 ACH
]

u

00

=

dopoobooodiooodon

AM MON

O O
@D | <= | Vv
'

C#

I

6. Press the SET key to store the new External input type. The screen goes to the Master channel
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7. Press the UP key or DOWN key and set the address (value set by the Device address 2 screen) of
the controller specified the cascade control master. Set the Master channel to only the slave
controller. No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)
Master channel selection

toor Ty
nLH nLH
AREA sV AREA sv
r ﬁ |
u I
ﬁAD‘QDD'DDDDuD;D'DDDD'DD“DtDAﬁ ﬁ'n‘guu'uuuuuun“‘u'uuuu'uu“utu“ﬁ
@) O O O O
GD | <wm | [N GD | < | V| A
== % A=

[l After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Master channel will not be changed.

8. Press the SET key to store the new Master channel. The screen goes to the next parameter.

Master channel selection SV tracking

) ﬁfH [rE
| |
| |

AREA

dopoobooognooodoogod dopoobooognooodng

65 0 65 0
%%ﬁ#ﬂﬁ SCRE NSNS

i}

=]
=]

OB
@

9. To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press the Shift key
while pressing the SET key.

10. Set the External input type and Master channel selection of the other controllers by the same
procedures as described in steps I to 9 above.
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B Adjustment after control starting

® Set the Cascade bias, Cascade digital filter and Cascade ratio

Set the bias, digital filter, and ratio at each controller for the setting input (master MV) from the master.
Set these according to the actual operation state.

L] When the controller selected as the master was placed into the Remote mode, the RS bias,
RS digital filter, and RS ratio can be set.

L] The relationship between master MV and slave SV by slave Cascade ratio and Cascade bias
is shown by the example below.

Example: When the output scale of master is 0 to 100 % and the input scale of
slave is —100 to +400 °C

o Cascade ratio (slave): 1.000, Cascade bias (slave): 0 °C
Slave input scale for master output scale 0 to 100 % is —100 to +400 °C

e Cascade ratio (slave): 0.500, Cascade bias (slave): 100 °C
Slave input scale for master output scale 0 to 100 % is 50 to 300 °C

Slave SV
A

400 °C 2>

Cascade ratio = 1.000

300 °C > Cascade bias =0 °C

250 °C =
200°C 2>t

Cascade ratio = 0.500
Cascade bias = 100 °C

100 °C =
50 °C 2>
0°C=>

» Master MV

L T— 100 % (Scaling converted value: 400 °C)

-100°C> ¢ 50 % (Scaling converted value: 150 °C)

v
0 % (Scaling converted value: —100 °C)

1. Press the Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
is displayed. The screen displayed first differs depending on the specification.

Heater break alarm 1 (HBA1) set value

PV/SV monitor (Setup setting mode)
L — [
2 HLH |
L /
NEA' nn AREA v
I o > F
ME'DEDD'DDDDD'DDDDD“DD“D‘Q‘G u’“ﬁwuu’uuuuu’uuuuu’uuﬂu&ﬁ
6 0 o} @
@D | = | V| A GD | <= | VA
| B el e e U L

When there is CT1 input
Press the Shift key while
pressing the SET key
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2. Press the SET key until Cascade bias screen is displayed.
Press the Shift key, UP key, or DOWN key and set the bias for the setting input (master MV)
from the master.

6-88

Setting range: —Input span to +Input span (Factory set value: 0)

Cascade bias
(RS bias)

PV

GD | <o | V|
LI 1T 1

AREA b

b
J

10000000000000000000
) MONI AREA

A\
—

(AR

If the External input type is Remote setting input, the Cascade bias screen becomes the
RS bias screen and if Intercontroller communication ratio setting, it becomes the Ratio
setting bias screen. In other places, this is indicated as “RS bias.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Cascade bias will not be changed.

Press the SET key to store the new Cascade bias. The screen goes to the Cascade digital filter
screen. Press the Shift key, UP key, or DOWN key and set the digital filter for the setting input
(master MV) from the master.

Setting range: 0.1 to 100.0 seconds

oFF: Unused (Factory set value: oFF)

Cascade digital filter

(RS digital filter)

 dFe
) F

0opoobooogooondonond

If the External input type is Remote setting input, the Cascade digital filter screen
becomes the RS digital filter screen and if Intercontroller communication ratio setting, it
becomes the Ratio setting digital filter screen. In other places, this is indicated as “RS
digital filter.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Cascade digital filter will not be changed.
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4. Press the SET key to store the new Cascade digital filter. The screen goes to the Cascade ratio
screen. Press the Shift key, UP key, or DOWN key and set the ratio for the setting input (master
MYV) from the master.

Setting range: 0.001 to 9.999 (Factory set value: 1.000)

Cascade ratio
(RS ratio)

PV

rr

r
u

o . N .
00000000000000000000
AM MONI

=

Ok

GED|<1m<ﬂ>v [A
e e m— I m—

L] If the External input type is Remote setting input, the Cascade ratio screen becomes the
RS ratio screen and if Intercontroller communication ratio setting, it becomes the Ratio
setting ratio screen. In other places, this is indicated as “RS ratio.”

L1 After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Cascade ratio will not be changed.

5. Press the SET key to store the new Cascade ratio. The screen goes to the next parameter.

Cascade ratio Proportional cycle time
(RS ratio) [heat-side]
PV PV ’__
r |
AREA v AREA sV
Lj — rn
L
= oum
DE&DDDDDD&&DDDDD%D D%DDDDDD&DDDDD%D
O @) O O O O
@D | < | V| A @D | o= | V| A
= e

6. To return the PV/SV monitor, press the MONI key (for direct key type 1), or press the Shift key
while pressing the SET key.

7. Set the Cascade bias, Cascade digital filter and Cascade ratio of the other slaves by the same
procedures as described in steps I to 6 above.

I For the setting procedure, refer to 5.2.2 Changing and registering of the setting item
(P. 5-8) or 6.3 Operating Setting (P. 6-5).
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B Operation procedures

1.

Set the Device address 2 for each controller.

I For the Device address 2 setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

Set the External input type for each controller.
Set “0: Remote setting (RS) input” to the master controller, and “1: Intercontroller communication
cascade control” to the slave controller.

=% For the External input type setting, refer to B Settings before operation (P. 6-84).

Set the master for the Cascade control.
Set the address (setting of the Device address 2) of the controller which becomes the master at
the controllers which become the slaves. Setting is unnecessary for the master.

I For the Master channel setting, refer to B Settings before operation (P. 6-84).

Change the slave controller to Remote mode. Cascade control by Intercontroller communication
can be executed if the slave controllers are in the Remote mode.

Remote/Local transfer

i - The remote (REM)
w ) w 'T‘\"/ mode lamp lights.
- L
AREA v r AREA v -
- L > M 4
ﬁ%muuuu%‘u'uuuuuu‘%ﬁ mﬁ‘guuhuuu%ﬂuuuﬂ'mﬂ%ﬁ \ Symbol of showing
GD | <o GD | <o A Remote mode
N LN R aES

I~ To change from the Local mode to the Remote mode, refer to 6.8 Remote/Local
Transfer (P. 6-28).

5. The settings above starts Cascade control by Intercontroller communication.

6. Perform Cascade bias, Cascade digital filter, and Cascade ratio adjustment which actually

6-90

operating.
=% For the Cascade bias, Cascade digital filter, and Cascade ratio, refers to B Adjustment
after control starting (P. 6-87).
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6.14.6 Ratio setting function

Ratio setting exercises control with the product of the Set value (SV) from the master multiplied by a
fixed ratio as the slave Set value (SV).

EL  Since Intercontroller communication has a time lag (maximum 70 ms x number of
controllers connected) in data transmission, when using it in a fast response control system,
take this time lag into consideration.

[The salve Set value (remote SV) is updated at each time lag.]

Ll The Ratio setting by Intercontroller communication can be executed when the
Communication 2 port (COM?2) is usable. In addition, Ratio setting slave controllers cannot
use Remote setting input.

@ The maximum number of combined master and slave controllers connectable at
Intercontroller communication is 32.

Example: When using 3 controllers and setting extruders in ratio

Specify one controller as the master and use the remaining two controllers as slaves. The product of
the master Set value (SV) multiplied by a fixed ratio becomes the slave Set value (SV).

Controller Controller Controller
No. 1 No. 2 No. 3
(Master) (Slave) (Slave)

Connection status of the Intercontroller communication

Intercontroller communication Intercontroller communication

Communication 2,./ Communicationw Communication2\,\
oo} G-}
Digital

- Digital -
Master SV—» fiIt or Master SV—» filter
Blas
Remote SV Remote SV
Local SV — i P Local SV — i Iy

Controller No. 1 Controller No. 2 Controller No. 3
(Master) (Slave) (Slave)

Remote SV -3

Local SV

Control system A Control system B Control system C

Block diagram of Ratio setting by Intercontroller communication
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B Operation flowchart

Set the
Device address 2

Ad

Set the
External input type

Refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

' > Refer to M Settings before operation (P. 6-93).

Set the
Master channel

Remote/L | transfer Change the slave controller to Remote mode by referring to
emote/Local transte 6.8 Remote/Local Transfer (P. 6-28).

A

Ratio setting start

Set the
Ratio setting bias

A

Set the
Ratio setting digital filter

Ad

Set the

> Refer to B Adjustment after control
starting (P. 6-96).

Ratio setting ratio
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6.14 Group Operation by the Intercontroller Communication

B Settings before operation

When implementing the Ratio setting, the following items must be set.
e Device address 2 [Setup setting mode]
e External input type [Engineering mode: Function block 50]
e Master channel selection [Engineering mode: Function block 50]

I For the Device address 2 setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

® Set the External input type and Master channel selection
Set the External input type for each controller. In addition, select the controller which is to become the
Ratio setting master.
1. Change the operation mode from RUN mode to STOP mode.
I To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10

PV/SV monitor (Engineering mode)
m — 1]
cd F 10
.
;m' ] r AREA v
| G QP || ee—
w’a'u‘guu"uuuu%uuuuﬁuu'ggﬁ ﬁguu"ﬂuuuu’uuuuu’uuuuﬁ
C*ED<|)<~1!|V<H>A GD | <= | VA
e -

Press the Shift key while pressing
the SET key for 2 seconds

3. Press the UP key or DOWN key until Function block 50 screen is displayed.

Function block 10 Function block 50
(Engineering mode) (Engineering mode)
PV
F 1M F cCn
(R L.
AREA sV AREA sV
ﬁ
ﬁwuuhunn%mnuﬁun&ﬁ ﬁ&guu'ﬂnnuu’unnuu’n%ﬁ
O O O
@D GD
PO S Y| A GO0 | < | A

g
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6.14 Group Operation by the Intercontroller Communication

4. Press the SET key until External input type setting screen is displayed.
Function block 50

(Engineering mode) External input type
'_' PV ,_ -
F50 CHA
AREA v AREA sv

ﬁ I
[N]

fopoobooogoooodoonod Goooobooogoooodoogod

AM MON AREA AM MON AREA
@DOQ‘WEOVOA C‘DO"“OVOA

W

5. Select the External input type which needs to be changed by pressing the UP or DOWN key.
Set “0” to the master controller and “2” to the slave controller.
Setting range: 0: Remote setting (RS) input
1: Intercontroller communication cascade control
2: Intercontroller communication ratio setting

(Factory set value: 0)
External input type

PV 4%

I~ EI - B q -
L L
AREA v n AREA v
[ || e c
ﬁuuuuhuuuu’uuuuu’uu"u‘ukﬁ ﬁuuuuhuuuu”uuuuu’uuﬁu‘ﬁ
@6 "(”J'vo & 8 0
LOD [ < |

@'% s

LLl After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the External input type will not be changed.

6. Press the SET key to store the new External input type. The screen goes to Master channel
selection screen.

External input type Master channel selection
Coro- B
CHA AL H
AREA v AREA EY
E — n
u
doooobooogoooodoonnd dopoobooogoooodoonod
AM NON AREA MON AREA
O O O O
@D | dor | v | A @ jdm v [ A
%@ — = ——
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6.14 Group Operation by the Intercontroller Communication

7. Press the UP key or DOWN key and set the address (value set by the Device address 2 screen) of
the controller specified the ratio setting master. Set the Master channel to only the slave
controller. No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)
Master channel selection

W
e e
AREA v AREA v
] ﬁ |
o I
ﬁ%uuhuuuﬁuuuﬁuu"uﬂﬁ ﬁ%uuhuuuuu;u'uuuu'uu“u‘u‘ﬁ
O O O O O O

%I%%I% LCRE-NEAPS

[l After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Master channel will not be changed.

8. Press the SET key to store the new Master channel. The screen goes to the next parameter.

Master channel selection SV tracking
] - '_ PV ’_ '
HLH lrt
AREA v AREA sV
| ﬁ |
I I
bogooboooggooodoonnd Bopoobooogoooodonnnd
AM AREA N AREA
o} ) 6 6 0O
G‘Dh%“VﬂA GD | < | V| A
% === e==l==l==l=

9. To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press the Shift key
while pressing the SET key.

10. Set the External input type and Master channel selection of the other controllers by the same
procedures as described in steps I to 9 above.
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6.14 Group Operation by the Intercontroller Communication

B Adjustment after control starting

® Set the Ratio setting bias, Ratio setting digital filter and Ratio setting ratio

Set the bias, digital filter, and ratio at each controller for the setting input (master MV) from the master.
Set these according to the actual operation state.

@ When the controller selected as the master was placed into the Remote mode, the RS bias,
RS digital filter, and RS ratio can be set.

Ll The relationship between master SV and slave SV by slave Ratio setting ratio and Ratio
setting bias is shown by the example below.

Example: When the master and slave setting limiter range is 0 to 400 °C

e Ratio setting ratio (slave): 0.500, Ratio setting bias (slave): 20 °C
Master Set value (SV): 200 °C — Slave Set value (SV): 120 °C

¢ Ratio setting ratio (slave): 2.000, Ratio setting bias (slave): 100 °C
Master Set value (SV): 200 °C — Slave Set value (SV): 400 °C *

* According to the computed value, the slave Set value (SV) becomes 500 °C but since the Setting limiter
range is 0 to 400 °C, the slave Set value (SV) becomes the Setting limiter high limit value: 400 °C

Setting limiter Master SV Setting limiter

0°C 200 °C 400 °C
A A A

Slave SV Ratio setting ratio: 0.500
0°C 120 °C 400 °C Ratio setting bias: 20 °C
A A A

Slave SV Ratio setting ratio: 2.000

0°C 400 °C 500 °C Ratio setting bias: 100 °C
A A« A

Slave SV is limited to 400 °C.

1. Press the Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
is displayed. The screen displayed first differs depending on the specification.

Heater break alarm 1 (HBA1) set value

PV/SV monitor (Setup setting mode)
1] o 1]
2 HGEA |
L /
ME'DEDD'DDDDD'DDDDD“DD“D‘Q‘G u’“ﬁwuu’uuuuu’uuuuu’uuﬂ&ﬁ
5 ¢ 0 o}
@D | = | V| A GD | <= | VA
| B el e e e L |

When there is CT1 input

Press the Shift key while
pressing the SET key
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6.14 Group Operation by the Intercontroller Communication

2. Press the SET key until Ratio setting bias screen is displayed.
Press the Shift key, UP key, or DOWN key and set the bias for the setting input (master SV) from
the master.
Setting range: —Input span to +Input span (Factory set value: 0)

Ratio setting bias
(RS bias)

rb
d

0D000000000000000000
AM NON AREA

O O
GD
ECNE . N

PV

AREA v

L] If the External input type is Remote setting input, the Ratio setting bias screen becomes
the RS bias screen and if Intercontroller communication cascade control, it becomes the
Cascade bias screen. In other places, this is indicated as “RS bias.”

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Ratio setting bias will not be changed.

3. Press the SET key to store the new Ratio setting bias. The screen goes to Ratio setting digital
filter screen.
Press the Shift key, UP key, or DOWN key and set the digital filter for the setting input (master
SV) from the master.
Setting range: 0.1 to 100.0 seconds
oFF: Unused (Factory set value: oFF)

Ratio setting digital filter
(RS digital filter)

dFe
F

oum - N - -
00000000000000000000
M NON AREA

O O
ECNE_NEADS

AREA

L] If the External input type is Remote setting input, the Ratio setting digital filter screen
becomes the RS digital filter screen and if Intercontroller communication cascade control,
it becomes the Cascade digital filter screen. In other places, this is indicated as “RS
digital filter.”

LLl  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Ratio setting digital filter will not be changed.
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6.14 Group Operation by the Intercontroller Communication

4. Press the SET key to store the new Ratio setting digital filter. The screen goes to Ratio setting
ratio screen.
Press the Shift key, UP key, or DOWN key and set the ratio for the setting input (master SV)
from the master.
Setting range: 0.001 to 9.999 (Factory set value: 1.000)

Ratio setting ratio
(RS ratio)

PV

rr

mn
L

foooobooodoooodoooof
AM WON AREA

GD | Sox | V| A
1 [ 1 [ 1 [

L] If the External input type is Remote setting input, the Ratio setting ratio screen becomes
the RS ratio screen and if Intercontroller communication cascade control, it becomes the
Cascade ratio screen. In other places, this is indicated as “RS ratio.”

[L]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Ratio setting ratio will not be changed.

5. Press the SET key to store the new Ratio setting ratio. The screen goes to the next parameter.

Ratio setting ratio Proportional cycle time
(RS ratio) [heat-side]
PV PV '-
~r I
AREA v AREA v n
iy —p ]
ﬁ&uuhuuu@uuuuu%ﬁ ﬁ'ﬂuu"uuuu&uuuuu%u
O O O O O O
GD | <= | v | A GD | Q= | V| A
e | e s s s M

6. To return the PV/SV monitor, press the MONI key (for Direct key Type 1), or press the Shift key
while pressing the SET key.

7. Set the Ratio setting bias, Ratio setting digital filter and Ratio setting ratio of the other slaves by
the same procedures as described in steps I to 6 above.

I For the setting procedure, refer to 5.2.2 Changing set value (SV) (P. 5-8) or 6.3 Operating
Setting (P. 6-5).
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6.14 Group Operation by the Intercontroller Communication

B Operation procedures

1.

Set the Device address 2 for each controller.

2 For the Device address 2 setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

Set the External input type for each controller.
Set “0: Remote setting (RS) input” to the master controller, and “2: Intercontroller communication
ratio setting” to the slave controller.

L2 For the External input type setting, refer to B Settings before operation (P. 6-93).

Set the master for the ratio setting.
Set the address (setting of the Device address 2) of the controller which becomes the master at
the controllers which become the slaves. Setting is unnecessary for the master.

I~ For the Master channel setting, refer to B Settings before operation (P. 6-93).

Change the slave controller to Remote mode. Ratio setting by Intercontroller communication can
be executed if the slave controllers are in the Remote mode.

Remote/Local transfer

i - The remote (REM)
w | w 'T‘\"/ mode lamp lights.
- -
AREA v r AREA & -
- L > M«
ﬁ%mhuuu%‘u'uuuu'uu‘%ﬁ mﬁ‘guuhuuu%ﬂuuuﬂ'mﬂ%ﬁ \ Symbol of showing
GD | <o GD | < A Remote mode
N LN R aES

N
@@%

L&  To change from the Local mode to the Remote mode, refer to 6.8 Remote/Local
Transfer (P. 6-28).

5. The settings above starts ratio setting by Intercontroller communication.

6. Perform Ratio setting bias, Ratio setting digital filter, and Ratio setting ratio adjustment which

IMRO1WO03-E11

actually operating.

I~ For the Ratio setting bias, Ratio setting digital filter, and Ratio setting ratio, refer to
B Adjustment after control starting (P. 6-96).
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6.14 Group Operation by the Intercontroller Communication

B Usage example

® Example 1

Depending on the master channel setting, the following Master/Slave relationship can be established.

Controller No. Device address 2 Mastse?'t:rl::nnel Master/Slave
1 0 — Master
2 1 0 Slave
3 2 0 Slave/Master *
4 3 0 Slave
5 4 2 Slave
6 5 2 Slave

* Controller No. 3 becomes a controller number 1 slave and the master of controller No. 5 and No. 6.

6-100

Master/Slave relationship 1

_________________________________________________________________

f Controller i
! No. 1 |
: Address: 0 |
i Master i
i Controller :' Controller ) Controller i
! No. 2 ! No. 3 ! No. 4 :
: Address: 1 ! Address: 2 ! Address: 3 i
| Master setting: 0 i | Master setting: 0 | | Master setting: 0 !
:‘ Slave i Slave/Master i Slave !

! Controller Controller i

| No. 5 No. 6 !

i Address: 4 Address: 5 !

' | Master setting: 2 Master setting: 2 | |

l‘ Slave Slave ;'

-

Master/Slave relationship 2
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6.14 Group Operation by the Intercontroller Communication

® Example 2
When ratio setting by Intercontroller communication by a connection like that shown below was

performed, a difference in the master SV change and slave SV change is generated.

Input the program controller Set value (SV) to the ratio setting master by Intercontroller

communication as Remote setting input.

Program
Controller SV

Intercontroller communication

Remote setting input

FB400/900 FB400/900 FB400/900

Master Slave Slave

The master SV values continuously change gradually, the same as the program controller Set value
(SV), but since there is a time lag due to Intercontroller communication, the slave SV changes in a

stepped state.

Temperature
A

MasterSV @~ A=--="

Slave SV

""" Time lag
(Maximum 70 ms x number of controllers connected)

» Time

Master SV change and Slave SV change
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7. PARAMETER DESCRIPTION

7.1 SV Setting & Monitor Mode

In SV setting & monitor mode, the following operations are possible.

e Change the Set value (SV)

e Change memory area

e Monitor the Measured value (PV) and the Manipulated output value (MV), etc.
The display sequence of SV setting & monitor mode display differs depending on the Direct key type.
There are two types of direct key: Type 1 and Type2. They can be selected in Engineering mode.

7.1.1 Display sequence (When the Direct key type is Type 1)

Current transformer 1 Current transformer 2 Remote setting (RS)
(CT1) input value monitor (CT2) input value monitor input value monitor Event monitor 1
" )| MONL| T e MONI | ” C' NONI WE = || moNI
ki ki ki k
nd WL’ ,ﬂ>w WL’ | . W‘Hrﬁm an’i
- nn
il ag © - oon
(P.7-7) (P.7-7) (P.7-7) (P.7-8)
Memory area Manipulated output value Manipulated output value
MkON' soak time monitor (MV2) monitor [cool-side]  (MV1) monitor [heat-side] Event monitor 2
ey
MONI | ™ [~ | MONI " - = | MONI v - MONI | " — -
ki ':;' ki k k E
do | AP e nlHC el e | EbAC L
nnn
i 0ol - &J - 50
(P.7-10) (P.7-10) (P.7-9) (P.7-8)
Measured value (PV)/
Set value (SV) monitor

EA

| Manipulated output value

! t val \V t MV ti fi Interlock rell
" Set value (SV) a ransfer nterlock release
A (P.7-5) SET | ™ SET | " P = SET 1) SET
ke! EH ke S ke ke
. L . L
| n n F
SET AREA o u u
key key (P.7-7) (P.7-11) (P.7-13)

v
Memory area transfer

. Art

|
I

(P.7-11)

L) Some parameters may not be displayed when the relevant function is not set so as to be
activated or no relevant specification is selected when ordering.
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7.1 SV Setting & Monitor Mode

7.1.2 Display sequence (When the Direct key type is Type 2)

Measured value (PV)/
Set value (SV) monitor

Set value (SV)

Current transformer 1
(CT1) input value monitor

Current transformer 2
(CT2) input value monitor

Remote setting (RS)

input value monitor
SET | " SET | " )| sET rr SET SET
key 5H | L 1| _key L2 ke SHF | ke
A — | o« — | e . — | o
n nn Dﬂ - nn
- u [NAN] L oo
o (P.7-7) (P.7-7) (P.7-7) (P.7-7)
Manipulated output value Manipulated output value
(MV2) monitor [cool-side] (MV1) monitor [heat-side] Event monitor 2 Event monitor 1
SET | ™ -HE’ SET | ™ -H SET WEH-E SET WEH— |
e, N ) MO e | LONC o | LOn 1
- &0 50
. .U
(P.7-10) (P.7-9) (P.7-8) (P.7-8)
Manipulated output value Memory area
Interlock release at MV transfer Memory area transfer soak time monitor
SET " SET " - SET "V SET "
[ 5 ! E EI I~
o bl Ponl e Arfiee  APTL
F n | ] nnn
u I I uuu
(P.7-13) (P.7-11) (P.7-11) (P.7-10)

(AN

Some parameters may not be displayed when the relevant function is not set so as to be
activated or no relevant specification is selected when ordering.
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7.1 SV Setting & Monitor Mode

7.1.3 Monitor and setting item

B Pictogram description

Pictogram Name Description
- Memory area Parameters which can be stored in the memory area
IORY
s function
DATA Data lock Parameters which can be locked so that no data can be
LOCK .
function changed.
o Current
OPTION transformer (CT)
input
Feedback
OPTION resistance (FBR)
input

Commu-
nication

OPTION

Communication
function
(Communication1 or
Communication 2)

e Power feed
forward (PFF)
input
A0 Transmission
OPTION output
Digital Digital output

output
OPTION

(DO)

Parameters relating to any relevant optional for
the FB400/900 having those optional.

7-4
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7.1 SV Setting & Monitor Mode

FBR
input

Measured value (PV)/Set value (SV) monitor
PV monitor Measured value (PV) display (hereinafter called the PV display):
E B Measured value (PV) is displayed.
Set value (SV) display (hereinafter called the SV display):
sV . The target value for control is displayed. The value to be displayed varies
monitor : .
depending on the state of operation mode.
L e Set value (SV)* is displayed when the operation mode is Local mode.

e Remote setting input value (RS)* is displayed when operation mode is
Remote mode.

@ On each controller on the slave side while in Intercontroller communication:
For Intercontroller communication ratio setting or Intercontroller
communication cascade control, set the controller on the slave side to the
remote mode. In this case, the displayed value is that obtained by adding
digital filter, bias or ratio to the value from the controller on the master side.

e Manual manipulated output value is displayed when the operation mode is
Manual mode. In addition, the Manipulated output value (MV) can be
manually set. (Refer to P. 6-27)

- In the PID control, displays the Manipulated output value (MV1) [heat-side].

- In the Heat/Cool PID control, displays the Manipulated output value (MV1)
[heat-side] or Manipulated output value (MV2) [cool-side].

- When the control action is the Position proportioning PID control:
When the Feedback resistance (FBR) input is provided, Manipulated output
value (MV) is displayed. In addition, when the Feedback resistance (FBR)
input is not provided, nothing will appear in the SV display.

* With the Setting change rate limiter when the set value is changed, the displayed set
value changes according to the ramp-up/down rate.

Factory
set value

Measured value (PV): —
Input scale low to Input scale high

Display or data range

Varies with the setting of the Decimal point position (P. 7-71).
Set value (SV) or Remote setting (RS) input value: —
Setting limiter low to Setting limiter high
Varies with the setting of the Decimal point position (P. 7-71).
Manipulated output value (MV1 or MV2): —
PID control:
Output limiter low (MV1) to Output limiter high (MV1)
(—5.0 to +105.0 %)
Heat/Cool PID control:
—Output limiter high (MV2) to +Output limiter high (MV1)
(-105.0 to +105.0 %)

L[] In the STOP mode, displays the “57gP” character on the PV or SV
display. Display position of “5/ oP” can be set in the Engineering mode
(P. 7-62).

L1} When Heat/Cool PID control is performed, it is necessary to select
Output 2 (OUT2) when ordering.
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7.1 SV Setting & Monitor Mode

B Display processing of Measured value (PV) monitor

The value obtained after a captured input value is processed as shown in the following corresponds to
the Measured value (PV) which will be displayed on the PV monitor.

PV monitor

Input value
Input scale N PV ratio Square ]'oot
high/low > extraction
v v v
PV digital : PV low input
filter PV bias cut-off

Measured value

(PV)

B Display processing of Set value (SV) monitor

The value obtained after Remote setting (RS) input, Memory area set value (SV) or Local set value
(SV) is processed as shown in the following corresponds to the Set value (SV) which will be displayed

on the SV monitor.

Transfer of Remote setting input or é Oe¢—

Cascade control

cascade control or ratio setting

Transfer of remote setting input, { Ot—

Remote setting
(RS) input

Manipulated output value (MV) from master controller
(Intercontroller communication cascade control)

Set value (SV) from master controller
(Intercontroller communication ratio setting)

Automatic temperature
rise dead time
v
Automatic temperature
rise gradient data
v

Setting change rate |

RS digital
filter
Memory area II v
Set value (SV) RS ratio
v
RS bias
v
Local set value Remoter setting
(SV) (RS) input value
8/ o4 |
Remote/Local transfer
PV low input
cut-off
v

Memory area

limiter

Setting change
rate limiter

on

Auto/Manual transfer
SV monitor

Set value (SV)

7-6

Manipulated output vale
(MV1 or MV2)
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7.1 SV Setting & Monitor Mode

Set value (SV) [Local set value]

MEMORY| |
AREA

54

The target value (Local set value) for control can be set.

Data range

Factory set value

Setting limiter low to Setting limiter high
Varies with the setting of the Decimal point position (P. 7-71).

0

Related parameter
Engineering mode:
¢ Decimal point position (P. 7-71)

e Setting limiter high, Setting limiter low (P. 7-170)

Current transformer 1 (CT1) input value monitor
Current transformer 2 (CT2) input value monitor

CT
input

OPTION

mr i
[ |

Lre

The current value captured by the Current transformer (CT) is displayed on the

SV display.

Display range

Factory set value

When CT type is CTL-6-P-N:
0.0t0 30.0 A

When CT type is CTL-12-S56-10L-N:
0.0to 100.0 A

@ This screen is displayed when the Current transformer (CT) input is

provided.

Remote setting (RS) input value monitor

hdr

IMRO1WO03-E11

In remote mode, the Remote setting (RS) input value which becomes the target

of control is displayed on the SV display.

Display range

Factory set value

Setting limiter low to Setting limiter high
Varies with the setting of the Decimal point position (P. 7-71).

@ This screen is displayed when the Remote setting (RS) input is provided.

Related parameters

Operation mode:
e Remote/Local transfer (P. 7-18)

Setup setting mode:

e RS bias (P. 7-42) e RS digital filter (P. 7-42) e RS ratio (P. 7-42)

Engineering mode:
e Decimal point position (P. 7-71)

o Setting limiter high, Setting limiter low (P. 7-170)
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7.1 SV Setting & Monitor Mode

Event monitor 1

E H | In case of event occurrence, “o” is lit in the digit of the SV display. It is
ni possible to check the type of created event depending on which digit was lit.

Edn |
FIDC'D

A A A

t— Event 1 (EV1)
Event 2 (EV2)

)

)

Event 3 (EV3
Event 4 (EV4

LL] This screen is displayed when event action is selected for any from Event

1 type to Event 4 type.

Related parameters

Engineering mode:
e Event 1 type (P. 7-85) e Event 3 type (P. 7-102)
e Event 2 type (P. 7-95) e Event 4 type (P. 7-109)

CT
input

OPTION

Event monitor 2

G _9

E H | In case of Heater break alarm (HBA) occurrence, “o” is lit in the digit of the SV
nc display. It is possible to check the type of Heater break alarm (HBA) which

occurred depending on which digit was lit.

EHAl
oo

A

PV

AREA

L Heater break alarm 1 (HBA1)
L Heater break alarm 2 (HBA2)

LLL This screen is not displayed when set the CT assignment to “0: None.”

Related parameters

Engineering mode:
e CT1 assignment (P. 7-117)
e CT2 assignment (P. 7-121)
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7.1 SV Setting & Monitor Mode

Manipulated output value (MV1) monitor
. input
[heat-side]
- H When the control action is PID control or Heat/Cool PID control:
n Manipulated output value (MV1) is displayed on the SV display.

When the control action is the Position proportioning PID control:
When Feedback resistance (FBR) input (optional) is used, the SV display
shows that Feedback resistance (FBR) input value.

Display details of SV display

Control action Feed(t;:a;:;)rie:ls;lsjttance Display details

PID control FBR input is not used. Manipulated output value
(MV1) is displayed.

Heat/Cool PID control Manipulated output value
(MV1) [heat-side] is
displayed.

Position proportioning Not provided Nothing is displayed.

PID control

Provided * Feedback resistance (FBR)

input value is displayed.

* When there is Feedback resistance (FBR) input but it is not connected, over-scaling
may result to display “cooo” on the SV display.

Display range Factory set value

PID control or Heat/Cool PID control: —
-5.0to +105.0 %
When Feedback resistance (FBR) input is used in —

Position proportioning PID control:
0.0 to 100.0 %

L1l When Feedback resistance (FBR) input is disconnected, over-scaling may
result to display “cooo” on the display.
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7.1 SV Setting & Monitor Mode

Manipulated output value (MV2) monitor
[cool-side]

- Manipulated output value (MV2) of cool-side is displayed.
ndc

Display range

Factory set value

—5.0to +105.0 %

LLL This screen is displayed when in Heat/Cool PID control.

Related parameter
Engineering mode:
¢ Control action (P. 7-129)

Memory area soak time monitor

Display example:

Measured
value (PV)

Time

Memory Memory Memory Memory Memory
area 1 area 2 area 3 area 4 area 5

Link area number

Q Fl I~ Monitors the time elapsed for memory area operation (soak time) when
J Ramp/Soak control by using Multi-memory area is performed.

x>
Area soak time

Setting change rate limiter

AREA

ot

AP
) ,l 35 9 \¢— soak time is

Memory area

displayed.

Display range

Factory set value

0 minutes 00 seconds to 199 minutes 59 seconds or
0 hours 00 minutes to 99 hours 59 minutes

Related parameters
Parameter setting mode:

e Area soak time (P. 7-32)

¢ Link area number (P. 7-33)
Engineering mode:

e Soak time unit (P. 7-169)

7-10
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7.1 SV Setting & Monitor Mode

Memory area transfer

,l:') r E Selects the memory area (Control area) used for control.

Data range Factory set value
1to8 1

LLl When the Direct key type is Type 1, pressing the AREA key can be
changed to the memory area transfer screen.
Memory area transfer screen is displayed in SV setting & Monitor mode
when the Direct key type is Type 2.

Related parameter
Engineering mode:
e Direct key type (P. 7-68)

Manipulated output value at MV transfer

FI q ,_-7 | This is the final Manipulated output value used under Manual control when

the control mode is transferred to Auto control from Manual control.

Data range Factory set value

PID control: 0.0
Output limiter low (MV1) to
Output limiter high (MV1)
(—5.0 to +105.0 %)

Heat/Cool PID control: 0.0
—Output limiter high (MV2) to
+Output limiter high (MV1)

For overlap: —105.0 to +105.0 % *

* Actual output value is limited by the output limiter function.

LLY This screen is not displayed when the MV transfer function is set to “0.”

Related parameter
Engineering mode:
e MV transfer function (P. 7-128)

Continued on the next page.
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7.1 SV Setting & Monitor Mode

Continued from the previous page.

B Description of function

This is the final Manipulated output value used under Manual control when the control mode is
transferred to Auto mode from Manual mode. This final Manipulated output value is stored and that
displays on the Manipulated output value at MV transfer screen.

This final Manipulated output value is used as a Manipulated output value in Manual control when
control mode is transferred to Manual mode next time. (MV transfer function)

Example 1:
Control mode is transferred to Control mode is transferred to
Manual Auto mode from Manual mode.‘ Auto mode Manual mode from Auto modeL Manual
mode " " mode

A

The final Manipulated
output value is stored.

PV

Manipulated output value
at MV transfer screen wer

55

o N

i

The final Manipulated output value

E The final Manipulated output value (40.6 %) is transmitted when control mode is
transferred to Manual mode next time. (MV transfer function)

In addition, on this screen it is possible to manually change Manipulated output values (MV1 and
MV2) in Auto mode. However, it they are changed in Auto mode, these manipulated output values
thus changed are transferred when selected to the Manual mode next time.

Example 2:
Control mode is transferred to Control mode is transferred to
Manual Auto mode from Manual mode.‘ Auto mode Manual mode from Auto mode.k Manual
mode " " mode
The final Manipulated l

output value is stored.
The manipulated output value is

manually changed in Auto mode.

PV

55
=

am N

En

'

The final Manipulated
output value

P
aren

57
3

am

'

The new Manipulated output value (30.0 %) is
transmitted when control mode is transferred

to Manual mode next time.

The new Manipulated

output value

Manipulated output value can be changed by the UP, DOWN or shift keys.
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7.1 SV Setting & Monitor Mode

Interlock release

| Displays the interlock status.
I L If the event state is interlocked, interlock can be released by pushing the
DOWN key.
Data range Factory set value
an (on): Interlock oF F (oFF)
of F (oFF): Interlock release

LLL This screen is not displayed when all of Event 1 interlock to Event 4

interlock are set to “Unused.”

Related parameters
Engineering mode:
¢ Event 1 interlock (P. 7-89)
¢ Event 2 interlock (P. 7-98)
¢ Event 3 interlock (P. 7-105)
¢ Event 4 interlock (P. 7-112)

IMRO1WO03-E11
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7. PARAMETER DESCRIPTION

7.2 Operation Mode

The Operation mode is used to selects the operation modes (PID/AT, Auto/Manual, Remote/Local or

RUN/STOP) of the instrument.

In addition, the Startup tuning (ST) and Automatic temperature rise learning function can be set.

7.2.1 Display sequence

Measured value (PV)/ PID/AT transfer

Startup tuning (ST)

Automatic temperature

Auto/Manual transter

Set value (SV) monitor (ATU) (STU) rise learning (CHr) (A-M)
Press and hold
p Shift Shift | Shift | — | Shift
the shift key 1)) key i key r key _ key
for 2 seconds L (N > Lar —_ n
AREA <—> AREA v AREA w_ AREA v AREA sV
.' 0 — F F n o
®-7-9) DOWN UPkey  DOWN UP ke UPkey| [POWN DOWN UP ke
key Y key Y Y key key y
11 i ril Coor I_ =
U r U LHrF n
n i F n
(P.7-15) (P.7-17) (P.7-17)
EeC;,WN I l UP key
5 =1
o
(P.7-16)
RUN/STOP transfer Remote/Local transfer
(r-S) (r-L)
Shift Shift )
key - key -
AREA s‘vr 4_ AREA wr L 4_
n L
DOWN DOWN
Key I l UP key Key I l UP key
- -
r L
P n
(P.7-18) (P.7-18)

E E

activated or no relevant specification is selected when ordering.

B

1 minute.

The SET key as well as the shift key enables the transfer of operation items.

Some parameters may not be displayed when the relevant function is not set so as to be

Display returns to the SV setting & monitor mode if no key operation is performed within
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7.2 Operation Mode

7.2.2 Operation item

PID/AT transfer

11
I

IMRO1WO03-E11

Activation or deactivation of the Autotuning (AT) function is selected.

Data range Factory set value

on (on): Autotuning (AT) oF F (oFF)
oF F (oFF): PID control

I For the activating method and condition of the Autotuning (AT) function,
refer to 6.5 Autotuning (AT) (P. 6-15).

Related parameters
Engineering mode:
o AT bias (P. 7-146)
e AT cycles (P. 7-147)
o AT differential gap time (P. 7-148)
e Output value with AT turned on, Output value with AT turned off (P. 7-149)
¢ Proportional band limiter (high) [heat-side],
Proportional band limiter (low) [heat-side] (P. 7-150)
e Integral time limiter (high) [heat-side],
Integral time limiter (low) [heat-side] (P. 7-151)
e Derivative time limiter (high) [heat-side],
Derivative time limiter (low) [heat-side] (P. 7-152)
¢ Proportional band limiter (high) [cool-side],
Proportional band limiter (low) [cool-side] (P. 7-153)
o Integral time limiter (high) [cool-side],
Integral time limiter (low) [cool-side] (P. 7-154)
e Derivative time limiter (high) [cool-side],
Derivative time limiter (low) [cool-side] (P. 7-155)
¢ Proportional band adjusting factor [heat-side],
Proportional band adjusting factor [cool-side] (P. 7-156)
e Integral time adjusting factor [heat-side],
Integral time adjusting factor [cool-side] (P. 7-156)
¢ Derivative time adjusting factor [heat-side],
Derivative time adjusting factor [cool-side] (P. 7-157)
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7.2 Operation Mode

Startup tuning (ST)

q I,- U Use to set the number of execution times of Startup tuning (ST).
= Data range Factory set value
on | (onl): Execute once oF F (oFF)

onc (on2): Execute always
of F (oFF): ST unused

L1 This screen is displayed when in Position proportioning PID control.

L] When in Heat/Cool PID control, it is possible to execute the Startup
tuning (ST) function only in the temperature rise direction. The PID
values on the heat side are automatically computed.

LI} If the optimum PID constants cannot be obtained by the Startup tuning
(ST), please execute the Autotuning (AT).

5 For details of the Startup tuning (ST), refer to 6.6 Startup Tuning (ST)
(P. 6-18).
Related parameters
Engineering mode:
e ST proportional band adjusting factor (P. 7-163)
o ST integral time adjusting factor (P. 7-164)
o ST derivative time adjusting factor (P. 7-164)
o ST start condition (P. 7-163)

B Description of function

The Startup tuning (ST) function is used to automatically compute PID constants from the temperature
rise characteristic (gradient: arrival time to SV) when power is turned on or the Set value (SV) is
changed. If the Startup tuning (ST) function is used for any equipment which requires a long period of
time for executing the Autotuning (AT) function, no time of executing the Autotuning (AT) function
becomes necessary.

Timing of activating the Startup tuning (ST) can be selected from among the following three types.

- 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.
Activate the Startup tuning (ST) function when the  Activate the Startup tuning (ST) function when the  Activate the Startup tuning (ST) function when the

power is turned on; or when transferred from STOP  Set value (SV) is changed. power is turned on; when transferred from STOP to
to RUN. RUN; or when the Set value (SV) is changed.
Startup tuning (ST) Startup tuning (ST)
Set value (SV) f—m e is turned on. is turned on.
Setvalue(SV)| ______\ ______ Set value (SV)
Startup tuning (ST) after being after being
is turned on. changed changed
Setvalue (SV) p— e ¥ ___ Set value (SV)
|
|
|
Power is turned on or control is changed Set value (SV) is changed. Power is turned on or Set value (SV)
to RUN from STOP. control is changed to is changed.
RUN from STOP.
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7.2 Operation Mode

Automatic temperature rise learning

LI- H r Use to select Use/Unuse of the Automatic temperature rise learning function.
Data range Factory set value
on (on):  Learning on (on)
of F (oFF): Unused

L] This screen is not displayed when set the Automatic temperature rise
group to “0.”

LL] When in Heat/Cool PID control, an Automatic temperature rise only in
the temperature rise direction is enabled.

& For details of the Automatic temperature rise learning function, refer to
6.14.4 Automatic temperature rise function (with learning function)
(P. 6-72).

Related parameters
Engineering mode:
¢ Automatic temperature rise group (P. 7-165)
e Automatic temperature rise dead time (P. 7-167)
¢ Automatic temperature rise gradient data (P. 7-167)

B Description of function

This is the function to find Automatic temperature rise dead time and Automatic temperature rise
gradient data necessary for an Automatic temperature rise. Learning starts if set to “on: Learning” and
changed to control RUN to STOP. After Automatic temperature rise dead time and Automatic
temperature rise gradient data are found, the learning function is deactivated.

Auto/Manual transfer

H _ - Use to transfer the Auto mode or Manual mode.
n Auto mode:  Automatic control is performed.
Manual mode: The Manipulated output value (MV1 or MV2) can be
manually changed. The Manipulated output value can be
changed on the Measured value (PV)/Set value (SV) monitor.

Data range Factory set value

AU o (AUTo): Auto mode AU o (AUTo)
nAn (MAn):  Manual mode

L] Even when in Auto mode, it is possible to manually change the
manipulated output value on the Manipulated output value at MV transfer
screen.

I For details of the Auto/Manual transfer, refer to 6.7 Auto/Manual
transfer (P. 6-23).
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7.2 Operation Mode

Remote/Local transfer

- L Use to transfer the Remote mode or Local mode.
Local mode:  Control is performed at the Local set value (SV).
Remote mode: Control is performed with a Remote setting (RS) input value.
Data range Factory set value
Lol (LoC): Local mode Lal (LoC)
r~En (rEM): Remote mode
M For Intercontroller communication ratio setting or Intercontroller
communication cascade control, set the controller on the slave side to the
Remote mode.
& For details of the Remote/Local transfer, refer to 6.8 Remote/Local
Transfer (P. 6-28).
2" For details of the Intercontroller communication function, refer to 6.14
Group Operation by the Intercontroller Communication (P. 6-60).
Related parameters
Engineering mode:
¢ External input type (P. 7-125)
e SV tracking (P. 7-127)
RUN/STOP transfer
- q Use to transfer the RUN (control RUN) or STOP (control STOP).
= Data range Factory set value
~Un (rtUn):  RUN (Control RUN) rUn (rUn)

57 oP (SToP): STOP (Control STOP)

2 For details of the RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer
(P. 6-11).

L If the Group RUN/STOP function is used, refer to 6.14.3 Group
RUN/STOP function (P. 6-63).
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7.3 Parameter Setting Mode

7. PARAMETER DESCRIPTION

Parameters of Parameter setting mode can be stored in the memory area.

B Multi-memory area function

Multi-memory area function can store up to 8 individual sets of SVs and parameters in Parameter

setting mode.

One of the Areas is used for control, and the currently selected area is Control area.
If the set values are stored in divided memory areas for each work process, it is possible to collectively
call up all of these set values necessary for the process simply by changing the corresponding memory

area numbers.

[ Memory area 1 |

[ Memory area 2 |

Set value (SV)

Event 1 set value (EV1)

Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)

Control loop break alarm (LBA) time
LBA deadband

Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)
Setting change rate limiter (down)
Area soak time

Link area number

Working process 1

Set value (SV)

Event 1 set value (EV1)
Event 2 set value (EV2)
Event 3 set value (EV3)
Event 4 set value (EV4)
Control loop break alarm
LBA deadband
Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)
Setting change rate limiter (down)
Area soak time

Link area number

(LBA) time

Working process 2

[ Memory area 8 |

Set value (SV)

Event 1 set value (EV1)

Event 2 set value (EV2)

Event 3 set value (EV3)
)
m

Event 4 set value (EV4
Control loop break alari
LBA deadband
Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)
Setting change rate limiter (down)
Area soak time

Link area number

(LBA) time

Working process 8

To control area

outy . . R .
00000000000000000000
AM MONI AREA

In addition, it is possible to perform Ramp/Soak control by linking each memory area. It is possible to

perform Ramp/Soak control of up to 16 segments (8 steps).

Link area number

Area soak time

Setting change rate
limiter (up)

I=5 For the Ramp/Soak control, refer
to the 6.13 Ramp/Soak Control
(P. 6-50).

Step 1
(Area 1)

IMRO1WO03-E11

Step 2
(Area 2)

Step 3
(Area 3)

Step 4
(Area 4)

Step 5
(Area 5)

Step 6
(Area 6)

Step 7
(Area 7)

Step 8
(Area 8)



7.3 Parameter Setting Mode

7.3.1 Display sequence

Measured value (PV)/
set value (SV) monitor

PY

- 2g

B

B

7-20

(P.7-5)

ress and hold

Event 1 set value
(EV1)

Event 2 set value
(EV2)

W

W

Event 3 set value
(EV3)

Event 4 set value
(EV4)

4

4

the SET key || SET SET SET SET
for 2 second £ edc tdd £y
wowos,| OO e  CHC | w,  COF e, EHY o
n n n n
[— u o u u
(P.7-21) (P.7-21) (P.7-21) (P.7-21)
Control loop break alarm LBA deadband Proportional band Integral time
(LBA) time (LbA) (Lbd) [heat-side] (P) [heat-side] (1)
" | H SET | " ) SET | " SET | " ) SET
L. LbAle| Llbd|w, P e e
n n n n
u o o u
(P.7-22) (P.7-23) (P.7-24) (P.7-25)
Derivative time Control response Proportional band Integral time
[heat-side] (d) parameter (rPT) [cool-side] (Pc) [cool-side] (Ic)
" SET | SET " SET | " | SET
— .. dﬂ»mjp’ﬂ»mwpcﬂ»m“’Cﬂ
n n n n
u u u u
(P.7-25) (P.7-26) (P.7-27) (P.7-27)
Derivative time Overlap/Deadband Manual reset Setting change rate
[cool-side] (dc) (db) (Mr) limiter (up) (SVrU)
v | SET v | SET v - SET v QH I SET
L. .. dcise)  dbjie, 0 de, SHFU e
n n n F
o o u
(P.7-28) (P.7-29) (P.7-30) (P.7-31)
Setting change rate Area soak time Link area number
limiter (down) (SVrd) (AST) (LnKA)
v qH C/ SET | " ggr SET | " H’q SET
L Joro e p Al e p LADTT kv
F a F
(P.7-31) (P.7-32) (P.7-33)

Some parameters may not be displayed when the relevant function is not set so as to be

activated or no relevant specification is selected when ordering.

Display returns to the SV setting & monitor mode if no key operation is performed within

1 minute.
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7.3 Parameter Setting Mode

7.3.2 Parameter setting item

Event 1 set value (EV1) Event 3 set value (EV3) -
Event 2 set value (EV2) Event 4 set value (EV4) LWJ

LOCK

£d i

Edc

EV1 to EV4 are set values of the Event action.

Signals are output from the digital outputs (DO1 to DO4) if exceeding the Event
set value.

Data range Factory set value

Ed4

£g4

IMRO1WO03-E11

When the event action is the deviation™: 50
—Input span to +Input span
Varies with the setting of the Decimal point position
(P. 7-71).

*Deviation: Deviation high, Deviation low,
Deviation high/low and Band

When the event action is the input value or set value: 50
Input scale low to Input scale high
Varies with the setting of the Decimal point position
(P. 7-71).

When the event action is the manipulated output value 50

(MV1 or MV2):
—-5.0 to +105.0 %

[[I] These screens are not displayed when the type of the Event 1, 2, 3 and 4
is set to “0: None.”

LL] The Event 4 set value (EV4) screen is not displayed when the Event 4 is
used as a “9: Control loop break alarm (LBA).”

L& For the setting method of Event set value, refer to 6.3.2 Set the event set
value (alarm set value) (P. 6-6).

Related parameters
Engineering mode:
e Decimal point position (P. 7-71)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Event 1 type (P. 7-85) e Event 1 differential gap (P. 7-90)
e Event 2 type (P. 7-95) Event 2 differential gap (P. 7-99)
e Event 3 type (P. 7-102) Event 3 differential gap (P. 7-106)
e Event 4 type (P. 7-109) Event 4 differential gap (P. 7-113)
e Event 1 hold action (P. 7-87) Event 1 delay timer (P. 7-91)
e Event 2 hold action (P. 7-97) Event 2 delay timer (P. 7-100)
e Event 3 hold action (P. 7-104) Event 3 delay timer (P. 7-107)
¢ Event 4 hold action (P. 7-111) Event 4 delay timer (P. 7-114)
e Event 1 interlock (P. 7-89) Force ON of Event 1 action (P. 7-93)
¢ Event 2 interlock (P. 7-98) Force ON of Event 2 action (P. 7-101)
¢ Event 3 interlock (P. 7-105) Force ON of Event 3 action (P. 7-108)
e Event 4 interlock (P. 7-112) Force ON of Event 4 action (P. 7-115)
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7.3 Parameter Setting Mode

(?:J%::S: MEMORY| DATA
Control loop break alarm (LBA) time LWJ ook

IL l':' F" The LBA time sets the time required for the LBA function to determine there is
a loop failure. When the LBA is output (under alarm status), the LBA function
still monitors the Measured value (PV) variation at an interval of the LBA time.

Data range Factory set value

1 to 7200 seconds 480
of F (oFF): Unused

LY The Event 4 set value (EV4) screen is displayed when the Event 4 is used
as a “9: Control loop break alarm (LBA).”

Related parameters

Parameter setting mode:

¢ LBA deadband (P. 7-23)
Engineering mode:

e Event 4 type (P. 7-109)

e Event 4 interlock (P. 7-112)

e Event 4 delay timer (P. 7-114)

B 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 inputs: 2 °C [°F] (fixed)
Voltage/Current inputs:0.2 % of input span (fixed)
e When the output reaches 0 % (low limit with output limit function)
For direct action: When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.
e When the output exceeds 100 % (high limit with output limit function)
For direct action: When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.

LLY  If the Autotuning function is used, the LBA time is automatically set twice as large as the
Integral time. The LBA setting time will not be changed even if the Integral time is changed.
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7.3 Parameter Setting Mode

(?:J%::S: MEMORY| DATA
LBA deadband LWJ Lock

] '7 | The LBA deadband gives a neutral zone to prevent the Control loop break alarm
Lood (LBA) from malfunctioning caused by disturbance.

Data range Factory set value
0

0 to Input span
Varies with the setting of the Decimal point position
(P. 7-71).

LIl The Event 4 set value (EV4) screen is displayed when the Event 4 is used
as a “9: Control loop break alarm (LBA).”

Related parameters

Parameter setting mode:
e Control loop break alarm (LBA) time (P. 7-22)

Engineering mode:
e Decimal point position (P. 7-71)
e Event 4 type (P. 7-109)
¢ Event 4 interlock (P. 7-112)
e Event 4 delay timer (P. 7-114)

B Description of function

The LBA may malfunction due to external disturbances. To prevent malfunctioning due to external
disturbance, LBA deadband (LBD) sets a neutral zone in which LBA is not activated. When the
Measured value (PV) is within the LBD area, LBA will not be activated. If the LBD setting is not

correct, the LBA will not work correctly.

«—— LBA deadband —

r LBD differential gap *‘l

A A
Alarm area A v Non-alarm area vB Alarm area
Low A A High
Set value (SV) LBD set value
A: During temperature rise: Alarm area B: During temperature rise: Non-alarm area
During temperature fall: Non-alarm area During temperature fall: Alarm area

* TC/RTD inputs: 0.8 °C [°F] (fixed)
Voltage/Current inputs: 0.8 % of Span (fixed)

LLL  If the LBA function detects an error occurring in the control loop, but cannot specify the
location, a check of the control loop in order. The LBA function does not detect a location
which causes alarm status. If LBA alarm is ON, check each device or wiring of the control

loop.
Continued on the next page.
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7.3 Parameter Setting Mode

Continued from the previous page.

L] LBA function is not operative when:
e AT function is activated.
e The controller is in STOP mode.
e The control type is Heat/Cool PID control.
e LBA function is set to “0.”
e LBA function is not assigned to Event 4 (ES4).

LLY  If the LBA time is too short or does not match the controlled object requirements, LBA may
turn ON or OFF at inappropriate time or remain OFF. Change the LBA time based on the
malfunction.

LLY]  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) enter within the LBA deadband.

DATA
Mﬁ?ﬁé’ﬁ“l LOCK

Fl This is a Proportional band in P, PI, PD or PID control. When in Heat/Cool PID
control, it becomes the Proportional band on the heat side.

Proportional band [heat-side]

Data range Factory set value

TC/RTD inputs: 30 (30.0, 30.00)
0 (0.0, 0.00) to Input span (Unit: °C [°F])
0 (0.0, 0.00): ON/OFF action
Varies with the setting of the Decimal point position
(P. 7-71).

Voltage (V)/Current (I) inputs: 30.0
0.0 to 1000.0 % of input splay
0.0: ON/OFF action

Related parameters
Parameter setting mode:
e Overlap/Deadband (P. 7-29)
Engineering mode:
e Decimal point position (P. 7-71)
e ON/OFF action differential gap (upper),
ON/OFF action differential gap (lower) (P. 7-134)
¢ Overlap/Deadband reference point (P. 7-144)
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7.3 Parameter Setting Mode

DATA
Mﬁ?ﬁé’ﬁ“l LOCK

) Integral action is to eliminate offset between SV and PV by proportional action.
’ The degree of Integral action is set by time in seconds.
When in Heat/Cool PID control, it becomes the Integral time on the heat side.

Integral time [heat-side]

Data range Factory set value

PID control or Heat/Cool PID control: 240
1 to 3600 seconds or 0.1 to 1999.9 seconds
ofF (oFF): PD action
(Heat/Cool PID control:

heat-side and cool-side are both PD action)

Position proportioning PID control: 240
1 to 3600 seconds or 0.1 to 1999.9 seconds

L] Data range varies depending on the Integral/Derivative time decimal
point position (P. 7-133).

Integral/Derivative time
decimal point position setting

1 to 3600 seconds or 1 to 3600 seconds | 0: 1 second setting  (No decimal place)
0.1 to 1999.9 seconds 1: 0.1 seconds setting (One decimal place)

Data range

Related parameter
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-133)

DATA

Derivative time [heat-side]

| Derivative action is to prevent rippling and make control stable by monitoring
(] output change. The degree of Derivative action is set by time in seconds.
When in Heat/Cool PID control, it becomes the Derivative time on the heat side.

Data range Factory set value

1 to 3600 seconds or 0.1 to 1999.9 seconds 60
of F (oFF): PI action

[[L] Data range varies depending on the Integral/Derivative time decimal
point position (P. 7-133).

Integral/Derivative time
Data range . . " .
decimal point position setting
1 to 3600 seconds 0: 1 second setting  (No decimal place)
0.1 to 1999.9 seconds 1: 0.1 seconds setting (One decimal place)

Related parameters

Engineering mode:
e Integral/Derivative time decimal point position (P. 7-133)
e Derivative gain (P. 7-133)
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DATA
Mﬁ?ﬁé’ﬁ“l LOCK

Control response parameter

- Fl I~ The control response for the Set value (SV) change can be selected among Slow,
J Medium, and Fast.
Data range Factory set value
0: Slow PID control, Position
1: Medium proportioning PID control: 0
2: Fast Heat/Cool PID control: 2

B Description of function

The control response for the Set value (SV) change can be selected among Slow, Medium, and Fast. If
a fast response is required, Fast is chosen. Fast may cause overshoot. If overshoot is critical, Slow is

chosen.
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

A /{(\/Medium

Set value (SV2) p|

Change
Slow

Set value (SV1) p

P Time

T
Set value (SV) change point

L] When the P or PD action is selected, this setting becomes invalid.
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DATA
MEMORY|

Proportional band [cool-side]
This is a Proportional band for the cool side in Heat/Cool P, PI, PD or PID

FI

c control.
Data range Factory set value
30 (30.0, 30.00)

TC/RTD inputs:
1 (0.1, 0.01) to Input span (Unit: °C [°F])

Varies with the setting of the Decimal point position
(P. 7-71).
30.0

Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of input span

L] This screen is displayed when in Heat/Cool PID control.

Related parameters
Parameter setting mode:

e Overlap/Deadband (P. 7-29)
Engineering mode:

e Decimal point position (P. 7-71)

¢ Control action (P. 7-129)
¢ Overlap/Deadband reference point (P. 7-144)

DATA
MEMORY

Integral time [cool-side]
Integral action [cool-side] is to eliminate offset between SV and PV by

proportional action of cool-side. he degree of Integral action [cool-side] is set

| C

by time in seconds.
Factory set value

Data range
1 to 3600 seconds or 0.1 to 1999.9 seconds 240

of F (oFF): PD action

(Heat/Cool PID control:
heat-side and cool-side are both PD action)

[[I] Data range varies depending on the Integral/Derivative time decimal

point position (P. 7-133).
Integral/Derivative time
decimal point position setting
1 to 3600 seconds 0: 1 second setting  (No decimal place)
0.1 to 1999.9 seconds 1: 0.1 seconds setting (One decimal place)

L] This screen is displayed when in Heat/Cool PID control.

Data range

Related parameters

Engineering mode:
¢ Control action (P. 7-129)
e Integral/Derivative time decimal point position (P. 7-133)
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| DATA
MEMORY
AREA LOCK

Derivative time [cool-side]

D) Derivative action of cool-side is to prevent rippling and make control stable by
c monitoring output change. The degree of Derivative action [cool-side] is set by

time in seconds.

Data range Factory set value

1 to 3600 seconds or 0.1 to 1999.9 seconds 60
of F (oFF): PI action

Ll Data range varies depending on the Integral/Derivative time decimal

point position (P. 7-133).

Integral/Derivative time
Data range . . e .
decimal point position setting
1 to 3600 seconds 0: 1 second setting  (No decimal place)
0.1 to 1999.9 seconds 1: 0.1 seconds setting (One decimal place)

LLI This screen is displayed when in Heat/Cool PID control.

Related parameters
Engineering mode:
¢ Control action (P. 7-129)
e Integral/Derivative time decimal point position (P. 7-133)

e Derivative gain (P. 7-133)
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Overlap/Deadband

DATA
LOCK

MEMORY|
AREA

db

This is the overlapped range of Proportional bands (on the heat and cool sides)
or the deadband range when Heat/Cool PID control is performed.

Voltage (V)/Current (I) inputs:
—100.0 to +100.0 % of Input span

Data range Factory set value
TC/RTD inputs: 0
—Input span to +Input span (Unit: °C [°F])
Varies with the setting of the Decimal point position
(P. 7-71).
0.0

L] Minus (-) setting results is Overlap. However, the overlapping range is
limited to the Proportional band [heat-side] set range or the Proportional

band [cool-side] set range, whichever is smaller.

LLY This screen is displayed when in Heat/Cool PID control.

Related parameters

Parameter setting mode:
e Proportional band [heat-side] (P. 7-24)
¢ Proportional band [cool-side] (P. 7-27)

Engineering mode:

e Decimal point position (P. 7-71)

e Control action (P.

7-129)

e Overlap/Deadband reference point (P. 7-144)

B Description of function
Range in which the Proportional band [heat-side] and the Proportional band
[cool-side] are overlapped. If a Measured value (PV) is within the overlapped range,
Manipulated output values (MV1 and MV2) may be simultaneously output.

Deadband (DB): This is a control dead zone existing between the Proportional band [heat-side] and
the Proportional band [cool-side]. If a Measured value (PV) is within the deadband
range, neither the Manipulated output value (MV 1) nor the Manipulated output value

Overlap (OL):

(MV2) is output.

the proportional band (on the heat side).

If set to minus (-), the proportional band (on the cool side) overlaps with

Manipulated output

value (MV) Proportional band Proportional band
[heat-side] [cool-side]
100 % /-— —_———
/
Heat-side / Cool-side
output value / output value
/ Temperature
0% £ A >
Set value
(8V)
OL: Overlap oL DB DB: Deadband
\

IMRO1WO03-E11

[[I]] The diagram is an example

when setting 0.0 to the
Overlap/Deadband
reference point.

For Overlap/Deadband
reference point, refer to
P. 7-144.
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DATA

Manual reset

In order to eliminate the offset occurring in Proportional (P) control, the
Manipulated output value is manually corrected.
e When the Manual reset is set to the plus (+) side:
The Manipulated output value under the stable condition increases by the
Manual reset value.

nir

e When the Manual reset is set to the minus (—) side:
The Manipulated output value under the stable condition decreases by the
Manual reset value.

Data range Factory set value
—100.0 to +100.0 % 0.0

LLL This screen is displayed when the Integral time [heat-side or cool-side] is
turned off.

Related parameters

Parameter setting mode:
e Integral time [heat-side] (P. 7-25)
e Integral time [cool-side] (P. 7-27)

B Description of function

This is the function used to manually correct the offset when in Proportional (P) control or PD control.
Offset means the deviation of the actual when the Manipulated output value becomes stabilized (stable
state). If the Manual reset value varies, the Manipulated output value also changes.

Temperature

Measured

value (PV)
Measured
value (PV)

Offset
Set value
(SV) b <\ ——————— 7—

| Manual reset is set. |

P Time
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Setting change rate limiter (up) —
Setting change rate limiter (down)

LOCK

Sdry
5drd

This function is to allow the Set value (SV) to be automatically changed at
specific rates when a new Set value (SV).

SVrU is used when the SV is changed to a higher SV.

SVrd is used when the SV is changed to a lower SV.

Data range Factory set value
1 (0.1, 0.01) to Input span/unit time of F (oFF)
of F (oFF): Unused

Varies with the setting of the Decimal point position
(P. 7-71).

[[L] The unit time of the Setting change rate limiter can be change in the
range of 1 to 3600 seconds. The unit time is set on the Setting change rate
limiter unit time (P. 7-169).

Related parameter
Engineering mode:
e Decimal point position (P. 7-71)
e Setting change rate limiter unit time (P. 7-169)

B 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). S

VrU is used when the SV is changed to a higher SV. SVrd is used when the SV is

changed to a lower SV.

[Application examples of Setting change rate limiter]

¢ Increasing the SV to a higher value o Decreasing the SV to a lower value
SV SV
S\ 4 SV A

[After changing] ~

SV
[Before changing] |

Decrease gradually
at specific rate

[Before changing] ™7

Increase gradually SV
at specific rate [After changing] ~

P Time T P Time

Changing the set value Changing the set value

the Setti

B B B E

When the Setting change rate limiter is used, the SV will also ramp up or ramp down by the
function at power-on and operation mode change from STOP to RUN.

If the Autotuning (AT) function is activated while the SV is ramping up or ramping down by

ng change rate limiter, AT will starts after the SV finishes ramp-up or ramp-down by

the limiter, and the controller is in PID control mode until 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.

If the rate of Setting change limiter is set to any value other than “OFF (Unused),” the event

re-hold action to be taken by a Set value (SV) change becomes invalid.

IMRO1WO03-E11
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DATA

Area soak time

El q}l’E iy the time required until transferred to the Link area number when performing Ramp/Soak
= control.

Data range Factory set value

0 minutes 00 seconds to 199 minutes 59 seconds 0:00
0 hours 00 minutes to 99 hours 59 minutes

[L] Data range is selected on the Soak time unit (P. 7-169).

Related parameter
Parameter setting mode: Engineering mode:
e Link area number (P. 7-33) e Soak time unit (P. 7-169)

B Description of function

Area soak time is used for Ramp/Soak control function in conjunction with Link area number and
Setting change rate limiter (up/down).

[Application examples of Area soak time]

Measured value (PV)

A |

Area soak time of |
memory area 2 I

|

I

e
Set value (SV) of

1
|
|
|
l
memoryarea2 —f——————— T
1
[
1
|
|

A

@] The Area soak time for the
H | memory area linked last
becomes invalid to continue
the state of the Set value
(SV) reached.

Area soak time of

Sétting change rate limiter
memory area 1

(up) of memory area 2

|

Set value (SV) of |
memoryarea1 —f——————- d
|
Setting change rate limiter (up)
of memory area1

i i
[l [l
Memory area 1 | Memory area 2

[
[
[
[
[
1
1
1
: .
| p Time

B

Time required while the Setting change rate limiter is being operated is not included in the
Area soak time.

B

The Area soak time can be changed during normal operation with Ramp/Soak control
function, but read the following example carefully how the time change affects Ramp/Soak
control time. For example, the memory area which has 5-minute soak time is executed.
When 3 minutes passed, the Area soak time is changed from 5 minutes to 10 minutes.

The remaining time of the currently executed memory area is computed as follows.

(The new soak time 10 minutes) — (lapsed time 3 minutes) = (remaining time 7 minutes)

The old soak time does not have any effect on remaining time.

Measured value (PV) . Changing -
° __ Changing
Set value (SV) of ¢ Bminutes >
i —t

memoryareal | /A . 1 T~ T°77

1 ]
1 1
1 ]
1 ]
1 1
U 1l
peration | ! Time of remaining
1 ]
1 ]
1 1
1 ]
! !

Present set value
(8V) start: operating hour:
3 minutes 7 minutes

P Time

Area soak time is changed 10 minutes.
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DATA

Link area number

| ’l_l ’q Memory area numbers for linking the corresponding memory areas are set when
LMC ;
Ramp/Soak control is performed.
Data range Factory set value
1to 8 oF F (oFF)

ofF (oFF): No link

Related parameter
Parameter setting mode:

e Area soak time (P. 7-32)
Engineering mode:

e Soak time unit (P. 7-169)

B Description of function

Link area number is used for Ramp/Soak control function in conjunction with Area soak time and
Setting change rate limiter (up/down).

Area soak time of
memory area 2

Measured value (PV)

Set value (SV) of _A

memory area 2

Area soak time of
memory area 1

¥ Setting change rate limiter
(down) of memory area 3

Setting change
o rate limiter (up)

of memory area 2

Set value (SV) of ‘

memory area 1 |
Setting change
rate limiter (up)
Present set value (SV) 4 of memory area 1

Set value (SV) of _| !

memory area 3 i Time
Memory area 1 Memory area 2 Memory area 3 |

Area soak time of
memory area 3

LL]  The Area soak time for the memory area linked last becomes invalid to continue the state of
the Set value (SV) reached.
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7. PARAMETER DESCRIPTION

7.4 Setup Setting Mode

In Setup setting mode, the following operations are possible.
Change other operation/control related parameters
Change Communication parameters
Change Data lock level

7.4.1 Display sequence

Heater break alarm 1 Heater break

Heater melting

Heater break alarm 2

Measured value (PV)/ (HBA1) set value determination point 1 determination point 1 (HBA2) set value
Set value (SV) monitor Press the shift key (HbA1) (HbL1) (HbH1) (HbA2)
Y while pressing v || SET | ™ | || SET | ™ || SET | SET
EH the SET key HbH | key HbL | key, HbH | key HL‘,HE key
P — F 0 0 F
(P.7-5) (P.7-35) (P.7-38) (P.7-39) (P.7-35)
Heater break Heater melting
determination point 2 determination point 2 PV bias PV digital filter
(HbL2) (HbH2) (Pb) (dF)
" ) E SET | " ) SET SET | " j’ SET
|, HbL2| B, HRH | B, Pb I dF B
n n n F
u u u
(P.7-38) (P.7-39) (P.7-40) (P.7-40)
PV ratio PV low input cut-off RS bias RS digital filter
(Pr) (PLC) (rb) (dF2)
" SET | ™ | | SET |7 SET | " = | SET
k k d k
—>mW’D‘—%wWF’LL%RW’-E’&»MWFC&
rn n n F
u u u
(P.7-40) (P.7-41) (P.7-42) (P.7-42)
Proportional cycle Proportional cycle
RS ratio time [heat-side] time [cool-side] Device address 1
(rr) (T) (t) (Add1)
" SET | ™ ~ | SET " SET | " H || SET
_,l’l'ﬂ,lﬂ,wtﬂ,ddlﬂ
r n n n
u u u u
(P.7-42) (P.7-43) (P.7-43) (P.7-44)
Communication speed 1 Data bit configuration 1 Interval time 1 Device address 2
(bPS1) (bIT1) (InT1) (Add2)
v || SET v I SET | " | ~ || SET " IE SET
L IJID 5 Pl keyy | Qb0 | _key | 1 AT _key Fl'cf a key
E | n n
| u u
(P.7-44) (P.7-45) (P.7-46) (P.7-44)
Communication speed 2  Data bit configuration 2 Interval time 2 Set lock level
(bPS2) (InT2) (LCK)
v = | SET | " I SET | © ) | SET Y | SET
L, bP5C ey bIT2 ey I Ald ey LLE e
EI ] n rn
| u u
(P.7-44) (P.7-45) (P.7-46) (P.7-47)

7-34

Some parameters may not be displayed when the relevant function is not set so as to be

activated or no relevant specification is selected when ordering.

Display returns to the SV setting & monitor mode if no key operation is performed within

1 minute.
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7.3 Parameter Setting Mode

7.4.2 Setup setting item

DATA
LOCK

Heater break alarm 1 (HBA1) set value o1 oom
Heater break alarm 2 (HBA2) set value LamJ LamJ

H b EI ,I HBA1 and HBA? are to set the set values for the Heater break alarm (HBA)

function.
H /_7 ,q ’:I Data range Factory set value
— When the CT type is CTL-6-P-N: oFF (oFF)
0.1t030.0 A

of F (oFF): Not used
However, the numeric value can be changed up to
100.0.

When the CT type is CTL-12-S56-10L-N: of F (oFF)
0.1t0 100.0 A
of F (oFF): Not used

[ If either Output 2 (OUT2) as an optional or digital output is not
selected, no Heater break alarm is output.

L] These screens are not displayed when the CT assignment is set to “0: None.”

Related parameters
Setup setting mode:
e Heater break determination point 1, Heater break determination point 2 (P. 7-38)
e Heater melting determination point 1, Heater melting determination point 2
(P.7-39)
Engineering mode:
e Alarm (ALM) lamp lighting condition 2 (P. 7-81)
e Output status at STOP mode (P. 7-82)
e CT1 ratio (P. 7-116)
e CT2 ratio (P. 7-120)
e CT1 assignment (P. 7-117)
e CT2 assignment (P. 7-121)
e Heater break alarm 1 (HBA1) type (P. 7-117)
e Heater break alarm 2 (HBA?2) type (P. 7-122)
e Number of heater break alarm 1 (HBA1) delay times (P.7-119)
e Number of heater break alarm 2 (HBA2) delay times (P. 7-122)

B For the setting of the Heater break alarm

The HBA function detects a fault in the heating circuit by monitoring the current flowing through the
load by a dedicated Current transformer (CT). Up to two Heater break alarms are available with the
controller. CT input 1 is for HBA1, and CT input 2 for HBA2. CT input can be assigned to one output
from OUT1 or OUT2. To use HBA for a three-phase load, both CT inputs can be assigned to the same
output.

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

Two types of Heater break alarms, type A and type B, are available. An appropriate type should be
selected depending on the application. (Please refer to “Heater break alarm function” below.)

These parameters, HBA set values (HbA1 and HbA2) are used for both types. However, each type has
different function and care must be used to set an appropriate set value.

For type A HBA,

- Set the set value to approximately 85 % of the maximum reading of the CT input.

- Set the set value to a slightly smaller value to prevent a false alarm if the power supply may become
unstable.

- When more than one heater is connected in parallel, it may be necessary to increase the HBA set
value to detect a single heater failure.

For type B HBA,
Set the set value to the maximum CT input value. This will be the current when the control is at
100 % control output. The set value is used to compute the width of a non-alarm range.

B Description of function

< Heater break alarm (HBA) type A >

Heater break alarm (HBA) type A can be used with time-proportional control output (Relay contact,
Voltage pulse, Triac or Open collector output). The HBA function monitors the current flowing
through the load by a dedicated Current transformer (CT), compares the measured value with the HBA
set values, and detects a fault in the heating circuit.

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.

< Heater break alarm (HBA) type B >

Heater break alarm (HBA) type B can be used with continuous control output (Voltage/Current
continuous output). The HBA function assumes that the heater current value is proportional* to the
control output value of the controller, otherwise viewed as the Manipulated output value (MV), and
compare it with the CT input value to detect a fault in the heating or cooling circuit.

* It is assumed that the current value flowing through the load is at maximum when the control output from
the controller is 100 %, and the minimum current value flowing through the load is zero (0) when the
control output from the controller is 0 %.

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

Low or No current flow (Heater break, malfunction of the control device, etc.)
The alarm determination point (Low) is computed as follows:
[Non-alarm range (Low) width] = (HbL1 or HbL2) x (HbA1 or HbA2)
[Alarm determination point (Low)] = [(HbA1 or HbA2) x (MV1 or MV2)] — [Non-alarm range (Low) width]
When 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 status is produced.

Over current or short-circuit
The alarm determination point (High) is computed as follows:
[Non-alarm range (High) width] = (HbH1 or HbH2) x (HbA1 or HbA2)
[Alarm determination point (High)] = [(HbA1 or HbA2) x (MV1 or MV2)] + [Non-alarm range (High) width]
When the CT input value is equal to or greater than the Heater melting determination point for the preset
number of consecutive sampling cycles, an alarm status is produced.

Current value of heater used

(squared) Computed heater current value

(Proportional to voltage squared)

Maximum current value (squared) 2f~——————
Alarm range of

Over current/

Non-alarm range (Low) for
Short-circuit

heater break determination

Heater melting
determination point
(0.0 to 100.0 % of maximum current)

Heater break
determination point
(0.0 to 100.0 % of maximum current)

Alarm range ofl
Low current/ |
No current

Non-alarm range (High) for
heater melting determination

| Manipulated output value
) > of controller

0 [%] 100 [%]

[E]  The current factory set values of HbLs and HbHs are set to 30.0 %. If any of the
following conditions exists, set them to a slightly larger value to prevent a false alarm.
e Heater current values is not proportional to the control output in Phase control.
e There is difference on control output accuracy between the controller and the
operating unit (SCR Power Controller).

e There is a delay on control output between the controller and the operating unit
(SCR Power Controller).

[L]  Factory set value of Heater break alarm (HBA) varies with the control output type of CT
assignment.
e Factory set value (CT assignment: OUT1) of Heater break alarm 1 (HBA1) type:
OUT1 output type: Time-proportional control output *: Type A
Continuous control output *: Type B
e Factory set value (CT assignment: None) of Heater break alarm 2 (HBA2) type: Type A

* Time-proportional control output: Relay contact, Voltage pulse, Triac or Open collector output
Continuous control output: Voltage/Current continuous output
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Heater break determination point 1
Heater break determination point 2

cT Digital
DATA
input output LOCK

HGL |

Set the Heater break determination point for the Heater break alarm (HBA)

HeLd

type B.
Data range Factory set value
Heater break determination point 1: 30.0
0.1 to 100.0 % of Heater break alarm 1 (HBA1) set
value
of F (oFF): Heater break determination is invalid
Heater break determination point 2: 30.0

0.1 to 100.0 % of Heater break alarm 2 (HBA2) set

value
of F (oFF): Heater break determination is invalid

[[L] The Heater break determination point 1 or 2 screen is not displayed when

CT assignment is set to “0: None.”

L] The Heater break determination point 1 or 2 screen is displayed when the

Heater break alarm type is type B.

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value,
Heater break alarm 2 (HBA2) set value (P. 7-35)
e Heater melting determination point 1,
Heater melting determination point 2 (P. 7-39)
Engineering mode:
e CTI assignment (P. 7-117)
e CT2 assignment (P. 7-121)
e Heater break alarm 1 (HBA1) type (P. 7-117)
e Heater break alarm 2 (HBA2) type (P. 7-122)

e Number of heater break alarm 1 (HBA1) delay times (P. 7-119)
e Number of heater break alarm 2 (HBA2) delay times (P. 7-122)

L& For the function description, refer to the Heater break alarm 1 (HBA1) set value/Heater
break alarm 2 (HBA2) set value (P.7-35).

7-38
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Heater melting determination point 1
Heater melting determination point 2

cT Digital
DATA
input output LOCK

HEH |

Set the Heater melting determination point for the Heater break alarm (HBA)

HEHC

type B.
Data range Factory set value
Heater melting determination point 1: 30.0
0.1 to 100.0 % of Heater break alarm 1 (HBA1) set
value
ofF (oFF): Heater melting determination is invalid
30.0

Heater melting determination point 2:
0.1 to 100.0 % of Heater break alarm 2 (HBA2) set
value
of F (oFF): Heater melting determination is invalid

[[L] The Heater melting determination point 1 or 2 screen is not displayed

when CT assignment is set to “0: None.”

L] The Heater melting determination point 1 or 2 screen is displayed when

the Heater break alarm type is type B.

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value,
Heater break alarm 2 (HBA2) set value (P. 7-35)
e Heater break determination point 1,
Heater break determination point 2 (P. 7-38)
Engineering mode:
e CTI assignment (P. 7-117)
e CT2 assignment (P. 7-121)
e Heater break alarm 1 (HBA1) type (P. 7-117)
e Heater break alarm 2 (HBA2) type (P. 7-122)

e Number of heater break alarm 1 (HBA1) delay times (P. 7-119)
e Number of heater break alarm 2 (HBA2) delay times (P. 7-122)

L& For the function description, refer to the Heater break alarm 1 (HBA1) set value/Heater
break alarm 2 (HBA2) set value (P.7-35).
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7.3 Parameter Setting Mode

DATA

PV bias o
FI IC' PV bias adds bias to the Measured value (PV). 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.

Data range Factory set value

—Input span to +Input span 0

Varies with the setting of the Decimal point position
(P. 7-71).

Related parameters
Engineering mode:
e Decimal point position (P. 7-71)

DATA

PV digital filter o
Dl F This item is the time of the first-order lag filter to eliminate noise against the
measured input.
Data range Factory set value
0.1 to 100.0 seconds of F (oFF)
of F (oFF): Unused
DATA
. LOCK
PV ratio
[N PV ratio is a multiplier to be applied to the Measured value (PV). The PV ratio
rr Y pp

is used to compensate the individual variations of the sensors or correct the

difference between the Measured value (PV) of other instruments.

Data range Factory set value
0.500 to 1.500 1.000
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7.3 Parameter Setting Mode

DATA
LOCK

PV low input cut-off

Fl L L’- PV low input cut-off is used with Square root extraction function. The
Measured value less than the PV low input cut-off is ignored to prevent control
disturbance caused by input variation at Low measured value range.

Data range Factory set value
0.00 to 25.00 % of input span 0.00

[[L] This screen is displayed when the Square root extraction is set to
“1: Used.”

Related parameter
Engineering mode:
e Square root extraction (P. 7-75)

B Description of function

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%

Input

0% '\25% 50 % 100 %
When set value of the PV low input cut-off is 15 %
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7.3 Parameter Setting Mode

DATA

RS bias o
_ b RS bias adds bias to the Remote setting (RS) input value.
I
Data range Factory set value
—Input span to +Input span 0
Varies with the setting of the Decimal point position
(P. 7-71).
[L] The RS bias screen is displayed when the Remote setting (RS) input is
provided.

L] If the Intercontroller communication control, the RS bias is used as a
cascade bias.

L] If the Intercontroller communication control, the RS bias is used as a
ratio setting bias.

Related parameters
Engineering mode:
e Decimal point position (P. 7-71)

DATA

RS digital filter o
,_/ F ,j This item is the time of the first-order lag filter to eliminate noise against the
- remote setting input.

Data range Factory set value
0.1 to 100.0 seconds of F (oFF)

of F (oFF): Unused

LI} The RS digital filter screen is displayed when the Remote setting (RS)
input is provided.

L] If the Intercontroller communication control, the RS digital filter is used
as a cascade digital filter.

@ If the Intercontroller communication control, the RS digital filter is used
as a ratio setting digital filter.

DATA
LOCK

RS ratio
- RS ratio is a multiplier to be applied to the Remote setting (RS) input value.
Data range Factory set value
0.001 to 9.999 1.000

L] The RS ratio screen is displayed when the Remote setting (RS) input is
provided.

L] If the Intercontroller communication control, the RS ratio is used as a
cascade ratio.

L] If the Intercontroller communication control, the RS ratio is used as a
ratio setting ratio.
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7.3 Parameter Setting Mode

Proportional cycle time [heat-side]

DATA
LOCK

r
J

Proportional cycle time is to set control cycle time for time based control output

such as voltage pulse for SSR, triac, relay and open-collector output.
When in Heat/Cool PID control, it becomes the Proportional cycle time on the

heat-side.

Data range

Factory set value

0.1 to 100.0 seconds

Relay contact output (M):
20.0

Voltage pulse output (V),
Triac output (T) and
Open-collector output (D):
2.0

LY This screen is not displayed when the output 1 (OUT1) is Voltage/Current

output.

Proportional cycle time [cool-side]

DATA
LOCK

E

IMRO1WO03-E11

This is a proportional cycle time of cool-side in the Heat/Cool PID control.
Proportional cycle time [cool-side] is to set control cycle time for time based
control output such as Voltage pulse for SSR, Triac, Relay contact and

Open-collector output.

Data range

Factory set value

0.1 to 100.0 seconds

Relay contact output (M):
Voltage pulse output (V), |
Triac output (T) and
Open-collector output (D):

2.0

@ This screen is displayed when in Heat/Cool PID control.

L] This screen is not displayed when the output 2 (OUT2) is Voltage/Current

output.
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7.3 Parameter Setting Mode

Device address 1 e
Device address 2 LWJ Lock

Add |

Addd

Communication speed 1 ommat] [ s
Communication speed 2 LWJ o

Device address 1: Device address 1 is used to set the slave address of the
controller for Communication 1 function.

Device address 2: Device address 2 is used to set the slave address of the
controller for Communication 2 function.
Device address 2 is also used for the address setting when
the Intercontroller communication function is used.

Data range Factory set value
0to 99 0

@ Do not use the same device address for more than one controller in
multi-drop connection. Each controller must have a unique address
in multi-drop connection.

M When using the Intercontroller communication function, set Device
address 2 to any number in the range of 0 to 31.
In addition, always set the address of each controller to the number
in succession starting from 0.

[ In Modbus communication, two-way communication is not possible
when the address is 0.

I For details of the Intercontroller communication function, refer to 6.14
Group Operation by the Intercontroller Communication (P. 6-60).

=2 For details of the communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual IMR01W04-E[]).

65 1

6A5C

Communication speed 1: Communication speed 1 is to set communication
speed for Communication 1 function.

Communication speed 2: Communication speed 2 is to set communication
speed for Communication 2 function.

7-44

Data range Factory set value

2.4:2400 bps  9.6: 9600 bps 38.4: 38400 bps 19.2
4.8: 4800 bps  19.2: 19200 bps

[L] Communication speed 2 screen is not displayed, when the
communication 2 protocol is selected to Intercontroller communication
protocol (P. 7-168).

L& For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual IMR01WO04-E[]).
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7.3 Parameter Setting Mode

DATA
LOCK

Data bit configuration 1
Data bit configuration 2 LMIJ

II l’— ,I Data bit configuration 1:

This item is Data bit configuration of Communication 1 function.

’L’ el Data bit configuration 2:
or i C

’ This item is Data bit configuration of Communication 2 function.

Set value Data bit configuration Modb_us - RKC.: -
Data Stop Parity |Communication|Communication
8nl 8 1 None Selectable Selectable
8n2 8 2 None
8E1 8 1 Even
8E2 8 2 Even
8ol 8 1 Odd
802 8 2 Odd
7nl 7 1 None Invalid
Tn2 7 2 None
7E1 7 1 Even
7E2 7 2 Even
7ol 7 1 Odd
702 7 2 Odd

Factory set value:
8nl (Data bit: 8, Stop bit: 1, Parity bit: None)

L] Data bit configuration 2 screen is not displayed, when the Communication
2 protocol is selected to Intercontroller communication protocol (P. 7-168).

5 For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual (IMR01W04-E).
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7.3 Parameter Setting Mode

Interval time 1
Interval time 2

Communi-
y DATA
cation LOCK

7-46

ll A I’- | Interval time 1: This item is Interval time of Communication 1 function.

! Interval time 2: This item is Interval time of Communication 2 function.
I I~ Data range Factory set value
Il g g v

0 to 250 ms

10

[LL] These screens are not displayed when the Intercontroller communication

protocol is selected. (Refer to P. 7-168)

I For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual IMR01WO04-E[]).
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7.3 Parameter Setting Mode

Set lock level

IL ’l' | The Set lock level restricts parameter setting changes by key operation (Set data

lock function).
This function prevents the operation from making errors during operation.

LLE
. n

A A A A

PV

AREA

Factory set value: 0000

Setting data

Parameters other than Set value (SV) and Event set
value (EV1 to EV4):

0: Unlock

1: Lock

Event set value (EV1 to EV4):
0: Unlock
1: Lock

Set value (SV)
0: Unlock
1: Lock

“0” Fixed (No setting)

L] In the Set lock level, data lock is not possible for following parameters.
e Memory area selection (SV setting & monitor mode),
e Parameter of Function block number F10 to F91 (Engineering mode)

Set lock level can be changed in both RUN and STOP mode.

B E

Parameters protected by Data lock function are still displayed for
monitoring.
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7. PARAMETER DESCRIPTION

7.5 Engineering Mode

The content relating to the specification of this product is set. Set it so as to meet the customer’s
requirements. For details of the parameter, refer to the 7.5.3 Engineering item list (P. 7-62).

/N

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

[ 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.

L1 An parameters of the Engineering mode are displayed regardless of the instrument specification.

7.5.1 Display Sequence

Measured value (PV)/
Set value (SV) monitor

cd

(P.7-5) I 5l aP

1 1
1 Setup setting mode '
| or ]
! Parameter setting mode '
1 1

___________________

Press the shift key for
2 seconds while pressing
the SET key

!

Function block 10 STOP display Bar graph display Bar graph display PV flashing display
(F10.) (SPCH) (dE) resolution (dEUT) at input error (dSoP)
v F 1M SET | ™ P,— SET SET | ™ )1~ | SET " P SET
(A key L H key d key d (W] key D’ ] key_ Return to F10.
P —>| L And I N nd e AT n creen.
(P.7-62) i f - u Y
DOWN UP (P.7-62) (P.7-63) (P.7-65) (P.7-66)
key key
Function block 11 Direct key 1 Direct key 2 Direct key 3 Direct key type
(F11.) (Fn1) (Fn2) (Fn3) (Fn)
" F 1 SET | " F || SET |7 F SET | " F SET F SET
|1 key n || _key m] key m key, M | _key_ Returnto F11.
s —>| . . Aend I N g |7 screen.
(P. 7-67) I I I I
DOWN uP (P.7-67) (P.7-67) (P.7-68) (P.7-68)
key key

Function block 21
(F21.)

7-48
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7.5 Engineering Mode

Continued from the previous page.

DOWN
key

Function block 11
(F11.)

Tl

Function block 21 Input type Display unit Decimal point Input scale high
(F21.) (InP) (UnIT) position (PGdP) (PGSH)
v | SET | ™ | SET " 11 _ ) | SET " r SET | ™ r 5 SET
FL:' I. key, I FIP key uni i key uC/P key, u H key
o w - a — | . n — | o o A - E‘
(P. 7-69) u u u
A (P.7-69) (P.7-71) (P.7-71) (P.7-72)
Input scale low Input error determination  Input error determination Burnout direction
(PGSL) point (high) (PoV) point (low) (PUn) (boS)
" r 5 ) SET | ™ SET | ™ 1l SET | " 5 SET
PLSL _key, PDHﬂ, PUn _key, bob | e
we W E’ wo W | e 9 T — U
DOWN UP
key key (P.7-72) (P.7-74) (P.7-74) (P.7-75)
Square root Power supply Sampling cycle
extraction (Sqr) frequency (PFrq) (SMP)
" SET | ™ SET | ™ 5 - SET
N NS qr key N F’ NF r q key L nP key_ Return to F21.
n ’ n ’ f screen.
u u i
(P.7-75) (P.7-76) (P.7-76)
v
Function block 22 Remote setting
(F22.) input type (rinP)
v SET | " | SET
F E E _key | nP key_ Return to F22.
o - oW screen.
(P.7-77) 5
DOWN uP (P.7-77)
key key
Function block 23 Digital input (DI)
(F23.) assignment (dISL)
" =219 SET | " ) 5, SET
F’: . ﬂ' d‘ L key  Return to F23.
oW - e , screen.
(P.7-78) I
DOWN uP (P.7-78)
key key
Function block 30 Output assignment Timer 1 Timer 2 Timer 3
(F30.) (LoGC) (oTT1) (0TT2) (oTT3)
" I SET | ™ ) | SET v rr | SET v rr E SET | " rr 3 SET
FIO e, Lall | ey aof M 1 e, of T2 e, of T3 e
oo oo E o A o o o =
(P.7-79) u u u
A (P.7-79) (P.7-80) (P.7-80) (P.7-80)
Alarm (ALM) lamp Alarm (ALM) lamp
Timer 4 Energized/ lighting condition 1 lighting condition 2
(0TT4) De-energized (EXC) (ALC1) (ALC2)
Y rr SET | " E ur SET | " | I 1| SET " | ,—8 SET
ki
ol T ey, EUL ey | ALL e, ALLC e
n n | ]
DOWN upP u u ) |
key key
(P.7-80) (P.7-80) (P.7-81) (P.7-81)
Output status at
STOP mode (SS)
" SET
key_ Return to F30.

v

Function block 33
(F33.)

IMRO1WO03-E11

er

55

(P.7-82)

screen.

Continued on the next page.
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7.5 Engineering Mode

Continued from the previous page.

DOWN
key

Function block 30
(F30.)

¥

Function block 33
(F33.)

UP
key

Transmission
output type (Ao)

Transmission output

scale high (AHS)

Transmission output

scale low (ALS)

" SET | " SET | " SET | ™ | SET
’C 3 3 key HD key HH 5 key H‘_ 5 key  Return to F33.
o ’ K f ’ i C—’ . o A screen.
(P. 7-83) I u
DOWN T lup (P.7-83) (P.7-84) (P.7-84)
key key
Function block 41 Event 1 type Event 1 hold action Event 1 interlock Event 1
(F41.) (ES1) (EHo1) (EIL1) differential gap (EH1)
" | SET | ™ E S || SET | E || SET | ™ E ) ) | SET [T E || SET
F LI‘ I key || _key H O 1| _key L _key H || _key
- | n | . . | . A P o E’
(P. 7-85) u u u
4 (P.7-85) (P.7-87) (P.7-89) (P.7-90)
Event 1 delay timer Force ON of
(EVT1) Event 1 action (EEo1)
kDg,WN Eepy " E H r o] ser | )| ser
I || _key E E 0O | | _key,_ Returnto F41.
- Al = o |7 screen.
u u
(P.7-91) (P.7-93)
v
Function block 42 Event 2 type Event 2 hold action Event 2 interlock Event 2
(F42.) (ES2) (EHo2) (EIL2) differential gap (EH2)
" = SET | " ESE SET | " E E SET | " E, | 8 SET | E E SET
F L{C . key key H [m] key I L key H key
n n n
(P. 7-95) u u u l-j
4 (P.7-95) (P.7-97) (P.7-98) (P.7-99)
Event 2 delay timer Force ON of
(EVT2) Event 2 action (EE02)
POWN bl " r SET | ” SET
ey ey E H | E key E E In] E key_ Return to F42.
o s n | . a screen.
u u
(P.7-100) (P.7-101)
v
Function block 43 Event 3 type Event 3 hold action Event 3 interlock Event 3
(F43.) (ES3) (EHo03) (EIL3) differential gap (EH3)
" = SET | " E53 SET | " E 3 SET | " E’ | 3 SET | E 3 SET
FY e, ey | EHod| e, Bl Ld| e, HT| e
w s - s - s oo
(P. 7-102) u u u l-j
4 (P.7-102) (P.7-104) (P.7-105) (P.7-106)
Event 3 delay timer Force ON of
(EVT3) Event 3 action (EE03)
EOWN EP o r SET o 5 SET
ey ey E H I 3 key E E 0 3 | _key, Returnto F43.
oo s — | s screen.
u u
(P.7-107) (P.7-108)
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Function block 44

(F44.)

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

Function block 43
(F43.)

¥

Function block 44
(F44.)

Down
key

Up
key

Event 4 type
(ES4)

Event 4 hold action
(EHo4)

Event 4 interlock
(EIL4)

Event 4 differential gap
(EH4)

" F SET | SET | " | || SET | Y =) SET SET
Y4 |Se,|  ESY|Ley,| EHoY| e, | EN LY Je,| EHY| e
- oW A - n - A - E’
(P.7-109) u u u
4 (P.7-109) (P.7-111) (P.7-112) (P.7-113)
Event 4 delay timer Force ON of
(EVT4) Event 4 action (EEo4)
Down Up " SET | © SET
r
key key E H | LI key (] L} key  Return to F44.
] n | o A screen.
u U
(P.7-114) (P.7-115)
v Number of heater
Function block 45 CT1 ratio CT1 assignment Heater break alarm 1 break alarm 1 (HBA1)
(F45.) (CTr1) (CTA1) (HBA1) type (HbS1) delay times (HbC1)
" SET | " Il SET | " || SET |7 || SET |7 r || SET
F L’S key L 1| _key L H || _key Hb S I |_key b L | |_key  ReturntoF45.
W el . i d . e d . e d BN 5 screen.
(P.7-116) u ! u
Down I 1 Up (P.7-116) (P.7-117) (P.7-117) (P.7-119)
key key Number of heater
Function block 46 CT2 ratio CT2 assignment Heater break alarm 2 break alarm 2 (HBA2)
(F46.) (CTr2) (CTA2) (HBA2) type (HbS2) delay times (HbC2)
" SET | = SET | " ™ 8 SET | " 58 SET | ™ CE SET
F LfEI tey | LI E fey | L1 H _key, Hb O Hb _keY Return to F46.
oW oW o - o wa s oW screen.
J 5
(P.7-120) u u
Down Up (P.7-120) (P.7-121) (P.7-122) (P.7-122)
key key
Function block 50 Hot/Cold start Start determination External input type Master channel
(F50.) (Pd) point (PdA) (CAM) selection (MCH)
" SET | " SET | " SET | " = | SET -r SET
FSOU | e, Pd e, PdA|se,| C(HA Zey) AlH| e
oo w oW - oW n wa W n oW n
(P.7-123) u u u u
'y (P.7-123) (P.7-124) (P.7-125) (P.7-126)
SV tracking MV transfer function PV transfer function
(Trk) (MVTS) (PVTS)
Down Up T SET | " = SET | ” r SET
key key | E key mn bl 5 key PHI 5 key  Return to F50.
- f | o J | n screen.
i u L
(P.7-127) (P.7-128) (P.7-128)

v

Function block 51
(F51.)
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Continued from the previous page.

Function block 51 Control action decimal point position Derivative gain differential gap
(F51.) (0S) (IddP) (dGA) (upper) (oHH)
v | SET | ™ 5 SET | ™ | | SET | ™ r SET | ™ SET
FS L | e, 05| e, | ddP e, dLA e, oHH e
o s oo . oW n - P - .
(P.7-129) ! u u I
4 (P.7-129) (P.7-133) (P.7-133) (P.7-134)
ON/OFF action Manipulated output
differential gap Action (high) at Action (low) at value at input error
(lower) (oHL) input error (AoVE) input error (AUNE) (PSM)
Y | SET | " E SET | " 1 E SET | " 5 - | SET
.| oHL e, HoHE e, HUARE e, P5n e
w . P n - n wo W A
I u u u
(P.7-134) (P.7-135) (P.7-135) (P.7-136)
Manipulated output Manipulated output Output change rate Output change rate
value (MV1) at value (MV2) at limiter (up) [MV1] limiter (down) [MV1]
STOP mode (rMV1) STOP mode (rMV2) (orU) (ord)
v - || SET v - E SET | " 1| SET Y SET
|, ral e, rAbdd Jey| orl e,  ord| e
oo n oo w N oo W n oo n
Down UpP u u u u
key key
(P.7-136) (P.7-136) (P.7-137) (P.7-137)
Output change rate Output change rate
Output limiter high Output limiter low limiter (up) [MV2] limiter (down) [MV2]
[MV1] (oLH) [MV1] (oLL) (orU2) (ord2)
v | SET | " | SET | " 1 SET | " SET
L, olH e, oll | Se| orlld e, ordl | ke
oo n oo w n oo n wo W n
u u u u
(P.7-138) (P.7-138) (P.7-137) (P.7-137)
Output limiter high Output limiter low Power feed forward Power feed forward
[MV2] (oLH2) [MV2] (oLL2) selection (PFF) gain (PFFS)
" ) SET | " 1) E SET | " SET | " 5 SET
L, DLHLJ key oL L key PFF key /DFIC key
o N —_— . n —_— = . . —_— = . n
u ] I u
(P.7-138) (P.7-138) (P.7-140) (P.7-141)
Undershoot
Derivative action suppression factor Overlap/Deadband
reference point
(Us) f int (dbPA)
" SET | ™ SET | " SET
r [G dhb PR
key key key . Return to F51.
L drPLE S B dbPA B
u u u
(P.7-142) (P.7-143) (P.7-144)

7-52

Down
key

Function block 50
(F50.)
Up
key

Integral/derivative time

ON/OFF action

v

Function block 52
(F52.)

Continued on the next page.
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Function block 51
(F51.)

¥

DOWN
key

upP
key

Output value with

Function block 52 AT bias AT cycles AT differential gap AT turned on
(F52.) (ATb) (ATC) time (ATH) (ATon)
" | SET | " r SET | " | SET Y r SET | " r SET
FG2 | ey, AlG | e AMC | ey, AMH | e I O |_key
- W o o — > ) oo A I n
(P.7-146) u I u u
A (P.7-146) (P.7-147) (P.7-148) (P.7-149)
Output value with Proportional band Proportional band Integral time limiter
AT turned off limiter (high) limiter (low) (high) [heat-side]
(AToF) [heat-side] (PLH) [heat-side] (PLL) (ILH)
Y SET | " SET | " SET | " SET
n E n n
u u u
(P.7-149) (P.7-150) (P.7-150) (P.7-151)
Integral time limiter Derivative time Derivative time Proportional band
(low) [heat-side] limiter (high) limiter (low) limiter (high)
(ILL) [heat-side] (dLH) [heat-side] (dLL) [cool-side] (PcLH)
" 1) SET " | SET " 1) SET " | SET
I LL|_key, G’LHﬂ, C/Ll_ﬂ, PolH | ke
s n FP— n wo W N - E’
DOWN uP u u u
key key
(P.7-151) (P.7-152) (P.7-152) (P.7-153)
Proportional band Integral time limiter Integral time limiter Derivative time limiter
limiter (low) (high) [cool-side] (low) [cool-side] (high) [cool-side]
[cool-side] (PcLL) (IcLH) (leLL) (dcLH)
" 1) SET " | | SET " | 1 SET " | SET
L, Poll ey 1 clH|oe| I cll ey dolH | ey
- . - n - n - n
I u u u
(P.7-153) (P.7-154) (P.7-154) (P.7-155)
Derivative time limiter Proportional band Integral time Derivative time
(low) [cool-side] adjusting factor adjusting factor adjusting factor
(dcLL) [heat-side] (PAJ) [heat-side] (IAJ) [heat-side] (dAJ)
v I SET | ™ | | SET v ] || SET " | | SET
| dell e, PHU o, 1AJ e, dAJ| e
R O o w n o s o n
u u u u
(P.7-155) (P.7-156) (P.7-156) (P.7-157)
Proportional band Integral time Derivative time
adjusting factor adjusting factor adjusting factor
[cool-side] (PcAJ) [cool-side] (IcAJ) [cool-side] (dcAJ)
Y | SET | " ) | SET | " | | SET
L PeAd e, 1 cAU e, | deAU| e, raumorse
n n n ’
u u u
(P.7-156) (P.7-156) (P.7-157)
v Open/Close output Action at feedback
Function block 53 Open/Close output differential ga| resistance (FBR Feedback adjustment
gap (FBR)
(F53.) neutral zone (Ydb) (YHS) input error (Ybr) (PoS)
" SET | " SET | " SET | " SET | " SET
FG3 e, Ydb | e, YHS | e, Ybr e, Pob| e
P - [ o - = - A oo ,
(P.7-158) u u u u
(P.7-158) (P.7-159) (P.7-159) (P.7-160)
DOWN upP Control motor time Integrated output Valve action at Action at saturated
key key (MoT) limiter (oLA) STOP (VAL) output (YASO)
" - | SET | " | SET | " | SET | " SET
nogi key oL key H L key HHSD key_ Return to F53.
o w e Al - i g coroen.
u u u U
Function block 54
(F54.) (P.7-161) (P.7-161) (P.7-162) (P.7-162)
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Continued from the previous page.

Function block 53
(F53.)

DOWN UP
key key
ST proportional ST integral time ST derivative time
Function block 54 ST start condition band adjusting adjusting factor adjusting factor
(F54.) (STS) factor (STPK) (STIK) (STdK)
Y SET | " 5 r 5 SET | " 5 r SET | " 5 ri SET | " 5 r SET
F S '7’ _key, I _key, =l P H _key, _ab H _key =l d H key  Return to F54.
" " n " n “ n i n screen.
(P.7-163) u u u u
DOWN uP (P.7-163) (P.7-163) (P.7-164) (P.7-164)
key key

Function block 55

Automatic temperature

RUN/STOP group

Automatic temperature

Automatic temperature

(F55.) rise group (CHrG) (rSG) rise dead time (CHrd) rise gradient data (CHrT)
Y SET | " = r| SET |” 5 | SET | " SET | " = | SET
Fa5 e CHRG e P30 o, (Hrd ey GHET e, seumors
n n n n screen.
(P.7-165) u u u u
DOWN upP (P.7-165) (P.7-166) (P.7-167) (P.7-167)
key key
Function block 60 Communication 1 Communication 2
(F60.) protocol (CMP1) protocol (CMP2)
Y mn SET | " r = || SET v r = SET
FE L. key L nP | key L FIP key  Return to F60.
wo s —_— . n —_— = screen.
(P.7-168) u C-‘
DOWN l uP (P.7-168) (P.7-168)
key key Setting change rate
Function block 70 limiter unit time Soak time unit
(F70.) (SVrT) (STdP)
Y F mr SET | " | SET Y r P SET
1L key HF” key | C]‘ key  Return to F70.
AREA v —_— AREA s —_— AREA s screen.
(P.7-169) 0 !
DOWN upP (P.7-169) (P.7-169)
key key
Function block 71 Setting limiter high Setting limiter low
(F71.)
v SET | ™ SET | ™ SET
F rl’ I’ key 54'_ H key 5 /_ L key Return to F71.
o nd T d screen.
(P.7-170) Z 0
DOWN UP (P.7-170) (P.7-170)
key key
Holding peak value
unction blocl version ntegrated operating i ower feed forwar
F ion block 91 ROM i I d i amblen?thperature P feed fi d
(FO1.) monitor time monitor (WT) monitor (TCJ) input value monitor (HEAT)
" F q | SET r nn SET ~ - SET ~ rr o SET " H H‘— SET
A key L [ key i key [ key E | key  Return to F91.
o —_— > | > . n | . A —_— . . AnA screen.
(P7A71) . 3 u . ddu . v
DOWN uP (P.7-171) (P.7-171) (P.7-172) (P.7-172)
key key

Function block 10
(F10.)

Display returns to the SV setting & monitor mode if no key operation is performed within
1 minute (except during the Feedback adjustment or the Power feed forward input value
monitor display).

To return to the SV setting & monitor mode, press the shift key while pressing the SET key.
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7.5.2 Precaution against parameter change

If any of the following parameters is changed, the set values of relevant parameters are initialized or is
automatically converted according to the new setting. It may result in malfunction or failure of the

instrument.

- Input type (InP) or Display unit (UnIT)
- Transmission output type (Ao)

- Event 1 type (ES1), Event 2 type (ES2), Event 3 type (ES3) or Event 4 type (ES4)
- Control action (0S)

- Decimal point position (PGdP)
- Integral/Derivative time decimal point position (IddP)
- CT1 assignment (CTA1) or CT2 assignment (CTA2)

N Before changing any parameter setting on the above list, always record all parameter
settings in SV setting & monitor mode, Setup setting mode, Parameter setting mode
and Engineering mode. And after the change, always check all parameter settings in SV
setting & monitor mode, Setup setting mode, Parameter setting mode and Engineering
mode by comparing them with the record taken before the change.

B When any one of the following parameters’ settings are changed,
- Input type (InP)
- Display unit (UnIT)
all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value
Engineering Decimal point position TC/RTD inputs: 0 Voltage (V)/Current (I) inputs: 1
mode Input scale high TC/RTD inputs: Maximum value of the selected input range

Voltage (V)/Current (I) inputs: 100.0

Input scale low

TC/RTD inputs: Minimum value of the selected input range
Voltage (V)/Current (I) inputs: 0.0

Input error determination point (high)

TC/RTD inputs: Input scale high + (5 % of input span)
Voltage (V)/Current (I) inputs: +105.0

Input error determination point (low)

TC/RTD inputs: Input scale low — (5 % of input span)
Voltage (V)/Current (I) inputs: 5.0

Burnout direction

0: Upscale

Transmission output scale high

PV, Set value (SV) monitor, Set value (SV) or RS input value:

Input scale high
Manipulated output value (MV1 or MV2): 100.0 %
Deviation: +Input span

Transmission output scale low

PV, Set value (SV) monitor, Set value (SV) or RS input value:

Input scale low
Manipulated output value (MV1 or MV2): 0.0 %
Deviation: —Input span

Event 1 hold action 0 (Without hold action)
Event 2 hold action

Event 3 hold action

Event 4 hold action

Event 1 interlock 0 (Unused)

Event 2 interlock

Event 3 interlock

Event 4 interlock
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Continued from the previous page.

Event 3 differential gap

Event 4 differential gap

Mode Description Default value
Engineering Event 1 differential gap TC/RTD inputs: 2 °C [°F]
mode Event 2 differential gap Voltage (V)/Current (I) inputs: 0.2 % of input span

Manipulated output value: 0.2 %

Event 1 delay timer 0.0 seconds
Event 2 delay timer

Event 3 delay timer

Event 4 delay timer

Force ON of Event 1 action 0000

Force ON of Event 2 action

Force ON of Event 3 action

Force ON of Event 4 action

Start determination point

3 % of input span

ON/OFF action differential gap (upper)

ON/OFF action differential gap (lower)

TC/RTD inputs: 1 °C [°F]
Voltage (V)/Current (I) inputs: 0.1 % of input span

AT bias

0

Proportional band limiter (high)
[heat-side]

TC/RTD inputs: Input span
Voltage (V)/Current (I) inputs: 1000.0 %

Proportional band limiter (low)
[heat-side]

TC/RTD inputs: 0 °C [°F]
Voltage (V)/Current (I) inputs: 0.0 %

Integral time limiter (high) [heat-side]

1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 1999.9 seconds

Integral time limiter (low) [heat-side]

1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds

Derivative time limiter (high) [heat-side]

1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 999.9 seconds

Derivative time limiter (low) [heat-side]

1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds

Proportional band limiter (high)
[cool-side]

TC/RTD inputs: Input span
Voltage (V)/Current (I) inputs: 1000.0 %

Proportional band limiter (low)
[cool-side]

TC/RTD inputs: 1 °C [°F]
Voltage (V)/Current (I) inputs: 0.1 %

Integral time limiter (high) [cool-side]

1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 1999.9 seconds

Integral time limiter (low) [cool-side]

1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds

Derivative time limiter (high) [cool-side]

1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 1999.9 seconds

Derivative time limiter (low) [cool-side]

1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds

setting mode

Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)

Setting limiter high Input scale high
Setting limiter low Input scale low
Setup setting | PV bias 0
mode PV ratio 1.000
Parameter Event 1 set value (EV1) 50 °C [°F]
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Continued from the previous page.

Mode Description Default value
Parameter Control loop break alarm (LBA) time 480 seconds
setting mode LBA deadband 0

Proportional band [heat-side]

TC/RTD inputs: 30 °C [°F]
Voltage (V)/Current (I) inputs: 30.0

Integral time [heat-side]

240 seconds

Derivative time [heat-side]

60 seconds

Control response parameter

PID control, Position proportioning PID control: 0 (Slow)
Heat/Cool PID control: 2 (Fast)

Proportional band [cool-side]

TC/RTD inputs: 30 °C [°F]
Voltage (V)/Current (I) inputs: 30.0

Integral time [cool-side]

240 seconds

Derivative time [cool-side]

60 seconds

Overlap/Deadband TC/RTD inputs: 0 °C [°F]

Voltage (V)/Current (I) inputs: 0.0 %
Setting change rate limiter (up) oFF: Unused
Setting change rate limiter (down) oFF: Unused

SV setting &
Monitor mode

Set value (SV)

TC/RTD inputs: 0 °C [°F]
Voltage (V)/Current (I) inputs: 0.0 %

® When the following parameter setting is changed,
- Transmission output type (Ao)
all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value
Engineering Transmission output scale high PV, Set value (SV) monitor, Set value (SV) or
mode RS input value: Input scale high

Manipulated output value (MV1 or MV2): 100.0 %
Deviation: +Input span

Transmission output scale low

PV, Set value (SV) monitor, Set value (SV) or
RS input value: Input scale low

Manipulated output value (MV1 or MV2): 0.0 %
Deviation: —Input span

B When any one of the following parameters’ setting are changed,

- Event 1 type (ES1)
- Event 2 type (ES2)

- Event 3 type (ES3)
- Event 4 type (ES4)

all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value
Engineering Event 1 hold action 0 (Without hold action)
mode Event 2 hold action

Event 3 hold action

Event 4 hold action
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Mode Description Default value
Engineering Event 1 interlock 0 (Unused)
mode Event 2 interlock

Event 3 interlock

Event 4 interlock

Event 1 differential gap TC/RTD inputs: 2 °C [°F]
Event 2 differential gap Voltage (V)/Current (I) inputs: 0.2 % of input span
Event 3 differential gap Manipulated output value: 0.2 %

Event 4 differential gap

Event 1 delay timer 0.0 seconds

Event 2 delay timer

Event 3 delay timer

Event 4 delay timer
Force ON of Event 1 action 0000
Force ON of Event 2 action
Force ON of Event 3 action
Force ON of Event 4 action
Parameter Event 1 set value (EV1) 50 °C [°F]
setting mode Event 2 set value (EV2)
Event 3 set value (EV3)
Event 4 set value (EV4)
Control loop break alarm (LBA) time 480 seconds
LBA deadband 0

B When the following parameter setting is changed,
- Control action (0S)
all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value
Engineering Undershoot suppression factor PID control (direct action): 1.000
mode PID control (reverse action): 1.000
Heat/Cool PID control [water cooling]: 0.100
Heat/Cool PID control [air cooling]: 0.250

Heat/Cool PID control [Cooling gain linear type]: 1.000
Position proportioning PID control (reverse action): 1.000
Position proportioning PID control (direct action): 1.000

Parameter Control response parameter PID control, Position proportioning PID control: 0 (Slow)
setting mode Heat/Cool PID control: 2 (Fast)
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B When the following parameter setting is changed,
- Decimal point position (PGdP)

all parameter settings shown in the table below will be automatically converted into the a
values to match the new decimal point position as long as the converted values are in the
acceptable range of each parameter. They must be check and changed if necessary
according to the application.

Mode

Description

Engineering mode

Input scale high

Input scale low

Input error determination point (high)

Input error determination point (low)

Transmission output scale high!

Transmission output scale low !

Event 1 differential gap 2

Event 2 differential gap 2

Event 3 differential gap 2

Event 4 differential gap 2

Start determination point

ON/OFF action differential gap (upper)?3

ON/OFF action differential gap (lower)3

AT bias

Proportional band limiter (high) [heat-side]?

Proportional band limiter (low) [heat-side] 3

Proportional band limiter (high) [cool-side]3

Proportional band limiter (low) [cool-side]?

Setting limiter high

Setting limiter low

Setup setting mode

PV bias

RS bias

Parameter setting mode

Event 1 set value (EV1)?

Event 2 set value (EV2)?

Event 3 set value (EV3)?

Event 4 set value (EV4)?2

LBA deadband

Proportional band [heat-side] ?

Proportional band [cool-side] 3

Overlap/Deadband 3

Setting change rate limiter (up)

Setting change rate limiter (down)

SV setting & Monitor mode

Measured value (PV)

Set value (SV) monitor

Set value (SV)

Remote setting (RS) input value

! Only for Measured value (PV), Set value (SV) monitor, Set value (SV) or Remote setting (RS) input value

2 Only for deviation, input value or set value
3 Only for thermocouple (TC) or RTD inputs
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Precaution and Example of automatic conversion

¢ Decimal point position moves in accordance with the setting change.

Example: When the setting of the Decimal point position is changed from 0 (no decimal place)
to 1 (one decimal place) with Input scale high (PGSH) set to 800 °C:

(PGSH) (PGSH)

v ’_ P r
P U 5H — | . A U 5H (Changed from 800 to 800.0)
n n
[N L

The display will change from 800 to 800.0.

o If the position of the decimal point is set to any digit exceeding the input range, limited the
maximum or minimum value of each input type.
Example: When RTD input is selected for Input type (InP), and Input scale low (PGSL) is
—200 °C, the Decimal point position is changed from 1 to 2:

(PGSL) (PGSL)
w " Input scale low becomes i
E S,L E 5"_ the minimum value of the Input type Range maélirr:l,:m:.,a\l,g?ue
- — | . selected input range, pt100 |—100:00t0 +100.00 °C f<= ¢ the selected
U ﬂ because -200.00 is out of —200.0 to +850.0 °C input range
the display range.

e When a number of decimal places for the set value is reduced due to the decimal point change, the
set value is rounded off to the first decimal place and will be displayed without any decimal place.

Example: When the Decimal point position is changed from 1 (one decimal places) to
0 (no decimal place) and Input scale high (PGSH) is 849.9:

(PGSH) (PGSH)

' PE S H ’ PE 5 H [The figure is rounded off to the first decimal place]
- g o

e and the Input scale high PGSH becomes 850.
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B When the following parameter setting is changed,
- Integral/Derivative time decimal point position (IddP)
all parameter settings shown in the table below will be automatically converted into the a
values to match the new decimal point position as long as the converted values are in the
acceptable range of each parameter. They must be check and changed if necessary
according to the application.

Mode Description

Engineering mode Integral time limiter (high) [heat-side]
Integral time limiter (low) [heat-side]

Derivative time limiter (high) [heat-side]

Derivative time limiter (low) [heat-side]

Integral time limiter (high) [cool-side]

Integral time limiter (low) [cool-side]

Derivative time limiter (high) [cool-side]

Derivative time limiter (low) [cool-side]
Parameter setting mode Integral time [heat-side]
Derivative time [heat-side]

Integral time [cool-side]

Derivative time [cool-side]
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7.5.3 Engineering setting item

Function block 10 (F10.)

F ,I EI This is the first parameter symbol of Function block 10 (F10.).

F10.
STOP display

5 P I~ H STOP message for control STOP mode can be displayed either on the upper
L display or the lower display.
SPCH is to select the display to show the STOP message.

Data range Factory set value

0: Displays on the Measured value (PV) unit 1
1: Displays on the Set value (SV) unit

B Description of function

There are four different Characters for STOP mode depending on how to be transferred from RUN to
STOP.

(SToP) (KSTP) (dSTP) (GSTP)

The SToP is displayed ' E’E ) EE’ W 85'

When the control was
85“'_ stopped, the Measured

on the SV display. wo o o w_ value (PV) can be
I 5Mof I ESTFP ! dsrFP ! E-"-P checked.
(SToP) (KSTP) (dSTP) (GSTP)
o " r W r W r o
Th?hSTlg\lj (IjS_ dllsplayed 51 | lD HSI !D dSl P [H] ‘Jl P When the control was
on the isplay. | 200 i o i no I " 200+ stopped, the Set value

(SV) can be checked.

& For the differences in the STOP (control stop) state, refer to 6.14.3 Group RUN/STOP
function (P. 6-63).
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F10. —
Bar graph display

nl ,C Use to select the contents of the bar graph display.

Data range Factory set value

: No display 1
: Manipulated output value (MV)

: Measured value (PV)

: Set value (SV) monitor

: Deviation value

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

AN N AW = O

Number of display dots
¢ FB400: 10 dots
¢ FB900: 20 dots

Related parameter
Engineering mode:
e Bar graph display resolution (P. 7-65)

B Description of function

Bar graph display explanation:

(1) Manipulated output value (MV)
Displays the Manipulated output value (MV). When Manipulated output value (MV) is at 0 % or less,
the left-end dot of the bar-graph flashes. When MV exceeds 100 %, the right-end dot flashes.

0% 50 % 100 %

RN 00000000000000

[Display example]

L1l When the control action is the Heat/Cool PID control:
When both of ‘OUT1” and ‘OUT2’ are lit (when overlapped), the bar graph displays the
Manipulated output value (MV1) [heat-side].

[L]  When the control action is the Position proportioning PID control:
[With FBR input]
Displays the FBR input value (0.0 to 100.0 %).
[Without FBR input]
Cannot be used as a bar graph. The bar graph displays the over-scaled state (an output of
more then 100 %).
0% . 50,% . 19
IIIIIIIIIIIIIIIIlll/gz\theleﬂ.enddotof

the bar-graph flashes.

A

[Display example]

In this case, it is recommended to be set to “0: No display.”
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(2) Measured value (PV)
Displays the Measured value (PV). Scaling is available within the input range.

100

RN 00000000000000

[Display examplei]

(3) Set value (SV) monitor
Displays the Set value (SV). Scaling is available within the input range.
Displays the remote set value when the Operation mode is remote mode.

0 50 °C 100 °C

RN 00000000000000

[Display example]

(4) Deviation value

Displays the deviation between the Measured value (PV) and the Set value (SV).

When the Deviation display is selected, the dots at both ends of bar-graph light.

A display resolution per dot is settable from 1 to 100.

The display resolution can be set in the Bar graph display resolution (dEUT). (Refer to P. 7-65)
[Display examplei]

B000000000Rm00000oon

(5) Current transformer 1 (CT1) input value or Current transformer 2 (CT2) input value
Displays the input value (current value) of CT1 or CT2.

A display resolution per dot is settable from 1 to 100.

The display resolution can be set in the Bar graph display resolution (dEUT). (Refer to P. 7-65)

0.0A 15.0A 30.0A

RO 00000000000000

[Display examplei]
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F10.

Bar graph display resolution
d E 1 Use to set the bar graph display resolution for the deviation, Current transformer
Ul 1 (CT1) or Current transformer 2 (CT2) display. Set several digits per 1 dot of
the bar graph.
Data range Factory set value
1 to 100 digit/dot 100

Related parameter
Engineering mode:
e Bar graph display (P. 7-63)

B Display resolution setting example of Deviation value

Condition: Controller: FB900
Bar graph display resolution setting: 10 digit/dot

e When the input range is the 1 °C [°F] unit e When the input range is the 0.1 °C [°F] unit

B00000000R000000000R WODDO000DORo0o00nooon

Display becomes 10 °C[°F]/dot. Display becomes 1.0 °C[°F]/dot.

B Display resolution setting example of CT1

Condition: Current transformer type: CTL-6-P-N (0.0 to 30.0 A)
Controller: FB900
Bar graph display resolution setting: 100 digit/dot

Bar graph display range becomes 0.0 to 30.0 A.

A —
-~ N

00A 15.0A 30.0A

IRRRR000000000000000

Display becomes 1.5 A/dot.

Display resolution and Bar graph display range

Current Bar graph resolution setting
transformer type 1 digit/dot 10 digit/dot 100 digit/dot

CTL-6-P-N Per 1 dot: Per 1 dot: Per 1 dot:

(0.0t0 30.0 A) FB400: 0.03 A/dot FB400: 0.3 A/dot FB400: 3.0 A/dot
FB900:0.015 A/dot | FB900: 0.15 A/dot | FB900: 1.5 A/dot
Bar graph display range: Bar graph display range: Bar graph display range:
0.0t0 0.3 A 0.0t0 3.0 A 0.0 t0 30.0 A

CTL-12-S56-10L-N | FB400: 0.1 A/dot FB400: 1.0 A/dot FB400: 10.0 A/dot

(0.0t0 100.0 A) FB900: 0.05 A/dot | FB900: 0.5 A/dot | FB900:5.0 A/dot
Bar graph display range: Bar graph display range: Bar graph display range:
0.0to 1.0 A 0.0t0 10.0 A 0.0 to 100.0 A
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F10.

PV flashing display at input error

d5aoF

It can be so set that the PV display does not flash if not required. The Measured
value (PV) of this instrument flashes in the range of an “5 % of input span”

if exceeding the input range.

Data range

Factory set value

0: Flashing display

1: Non-flashing display

0

B Example: When set to non-flashing display in the range of —200.0 to +800.0 °C

——

5 % of input span (50 °C)
Non-flashing display

P

\ I \ |/
L0l e oooo
) A\ Input span: 1000 °C / I\
Underscale Over-scale
flashing display §< flashing display
)

-250.0 °C -200.0 °C +800.0 °C +850.0 °C
Input range
(Input scale low to Input scale high)
¢ P>

Display range limit (Non-flashing display)

AN However, if the Input error determination point (low) or the Input error determination point

(high) is set within the input range, up to =5 % of input span from the Input error

determination point (low) or (high) becomes the PV flashing display range.
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Function block 11 (F11.)

,l: [ This is the first parameter symbol of Function block 11 (F11.)

F11.
Direct key 1

F | Use to select Use/Unuse of Direct key 1.
n i The Direct key 1 can be used as an A/M transfer key.

Data range Factory set value

0: Unused 1
1: A/M transfer key

Related parameter
Engineering mode:
¢ Direct key type (P. 7-68)

F11.
Direct key 2

F A E Use to select Use/Unuse of Direct key 2.
The usage of Direct key 2 is different depending on the Direct key type (Fn).

e When the Direct key type (Fn) is the Type 1: MONI key
e When the Direct key type (Fn) is the Type 2: R/L transfer key

Data range Factory set value
0: Unused 1

1: MONI key (For Type 1) or
R/L transfer key (For Type 2)

Related parameter
Engineering mode:
e Direct key type (P. 7-68)
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F11.
Direct key 3

Fnd

Use to select Use/Unuse of Direct key 3.
The usage of Direct key 3 is different depending on the Direct key type (Fn).

e When the Direct key type (Fn) is the Type 1: AREA key
e When the Direct key type (Fn) is the Type 2: R/S transfer key

Data range

0: Unused 1
1: AREA key (For Type 1) or
R/S transfer key (For Type 2)

Factory set value

Related parameter
Engineering mode:
e Direct key type (P. 7-68)

F11.
Direct key type

Fnr

Use to select the type of direct key.

Data range

1: Type 1 1
2: Type 2

Factory set value

LL] Content of Type 1 or 2

7-68

Direct key type Direct key1 Direct key2 Direct key3
Type 1 A/M transfer key MONI key AREA key
Type 2 A/M transfer key R/L transfer key R/S transfer key

A/M: Auto/Manual R/L: Remote/Local R/S: RUN/STOP

Related parameters

Engineering mode:

e Direct key 1 (P. 7-67)
e Direct key 2 (P. 7-67)
e Direct key 3 (P. 7-68)

IMRO1WO3-E11




7.5 Engineering Mode

Function block 21 (F21.)

F ,3 ’l This is the first parameter symbol of Function block 21 (F21.).

F21.
Input type

| Data range: 0 to 26 (refer to the following table)
| nF

[[I] A measured input is a universal input but requires hardware
selection (of a Voltage (low) or (high) input group). The input select
switch enables hardware selection. (Refer to next page.)

Data range Hardware Factory set value
0: TCinputK Voltage (low) | If no input range
1: TCinput] input group code is specified: 0
2: TCinputR
3: TCinput S
4: TC input B If the input type is
5: TCinputE specified by the
6: TC %nput N model and suffix
7. TC ¥nput T code when ordering,
8:  TC input W5Re/W26Re that input type
9:  TC input PLII becomes the factory
10: TC input U set value.

11: TC input L

12: RTD input Pt100

13: RTD input JPt100

14: Current input 0 to 20 mA DC

15: Current input 4 to 20 mA DC

19: Voltage (low) input 0 to 1 V DC

20: Voltage (low) input 0 to 100 mV DC
21: Voltage (low) input 0 to 10 mV DC
25: Voltage (low) input £100 mV DC
26: Voltage (low) input £10 mV DC

16: Voltage (high) input 0 to 10 V DC Voltage (high)
17: Voltage (high) input 0 to 5 V DC input group
18: Voltage (high) input 1 to 5 V DC
24: Voltage (high) input £1 V DC

[ Do not set to any number (including 22 and 23) which is not
described in the input range table above.
This may cause malfunctioning.

Continued on the next page.
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7.5 Engineering Mode

Continued from the previous page.

[[1] As the Decimal point position, Input scale high and Input scale low are
initialized if the input type is changed, it is necessary to conduct the

re-setting.

A value of “3 % of input span” is automatically set at the Start determination

point.

For the parameters which will be initialized if the input type is changed,
refer to 7.5.2 Precaution against parameter change (P. 7-55).

Related parameters
Engineering mode:
e Display unit (P. 7-71)
e Decimal point position (P. 7-71)

e Input scale high, Input scale low (P. 7-72)

B Hardware selection

The Voltage (Iow) or (high) input group is selected by the input select switch (for Measured input) at

the side of the instrument. Turn the Measured input switch by a small screwdriver.

|

Input select switch

Voltage (low)
input group
——

For Remote setting (RS) input

[¢})

] ==l

— For the Measured input

Voltage (high)
input group

—

7-70
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7.5 Engineering Mode

F21.
Display unit

|
I

I
un

F21.

Use to select the temperature unit for Thermocouple (TC) and RTD inputs.

Data range

Factory set value

0:°C

If no input range code is
specified: 0

If the Display unit type is
specified by the model and
suffix code when ordering,
that Display unit becomes
the factory set value.

L1l The invalidity in case of the Voltage/Current inputs.

Decimal point position

ALdP

IMRO1WO03-E11

Use to select the Decimal point position of the input range.

Data range

Factory set value

0: No decimal place

1: One decimal place
2: Two decimal places
3: Three decimal places
4: Four decimal places

T,U,L: Only I can be set.
Other than the above:
Only 0 can be set.
RTD input:
Voltage (V)/Current (I) inputs:

TCinput: K,J,E: OnlyOor 1 can be set.

From 0 to 2 can be set.

From 0 to 4 can be set.

If no input range code is
specified: 0

If the Decimal point position
is specified by the model and
suffix code when ordering,
that Decimal point position
becomes the factory set
value.

Related parameters
Engineering mode:
e Input type (P. 7-69)

e Input scale high, Input scale low (P. 7-72)
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7.5 Engineering Mode

F21.
Input scale high
Input scale low

FI l’-l q H Use to set the high limit and low limit of the input scale range.
Data range Factory set value
Fl I’, l; ] Input scale high Maximum value of
uJL TC/RTD inputs: the selected input
Input scale low to Maximum value of the selected input range range
_ Varies with the setting of the Decimal point position (P. 7-71). |~ __________
100.0

Voltage (V)/Current (I) inputs:
—19999 to +19999
Varies with the setting of the Decimal point position (P. 7-71).

Input scale low

TC/RTD inputs:
Minimum value of the selected input range to Input scale high

Varies with the setting of the Decimal point position (P. 7-71).
Voltage (V)/Current (I) inputs: [ 00
—19999 to +19999

Varies with the setting of the Decimal point position (P. 7-71).

Minimum value of
the selected input
range

[1] When a Voltage (V)/Current (I) input type is selected, the input scale
high limit can be set lower than the input scale low limit.
(Input scale high limit < Input scale low limit)

Related parameters
Engineering mode:
e Input type (P. 7-69) e Decimal point position (P. 7-71)

B Description of function

The input range can be changed for temperature input (TC/RTD).

For Voltage (V)/Current (I) input, display scaling can be made in the range of —19999 to +19999.

Example (temperature input): When the range of —200.0 to +800.0 °C for Thermocouple
Type Kis changed to 0.0 to 400.0 °C

Maximum value of the

Minimum value of the
selected input range selected input range
—200.0 °C +800.0 °C
Input range \
//— Input span
1000.0 °C
Input span
400.0 °C

Input scale low 0.0 °C Input scale high 400.0 °C

When the scale for temperature input is changed, it is recommended to be changed
within the input range. If any value exceeding the input range is set, input resolution

may vary.
If the Input scale high or low limit is changed, a value of “3 % of input span” is
automatically set at the Start determination point.
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5 Engineering Mode

Example [Voltage (V)/Current (l) inputs]:
When the input scale is changed to “0.0 to 50.0” from “0.0 to 100.0” at a voltage input of 1 to

5VvVDC

Voltage input 1V

]

Voltage input 5 V

LI
g

Input scale low

Input scale high

Scale change

Voltage input 1V

Voltage input 5 V

)

Input scale low

LI
g

Input scale high

0.0 100.0 0.0 50.0
Table 1: Input range table
Input type Data range Hardware
TC input K 720000 +400.0°C__ | -328.0 to +400.0 °F |
-200.010+800.0°C | ~250.0 to +800.0 °F |
—200 to +1372 °C —328 to +2502 °F
oo 00t0400.0°C | —200.0t0 +700.0 °F |
_.=200.0t0+400.0°C__ | -328.0to +1200 °F |
.-200.010+800.0°C | -3281t0+2192°F |
—200 to +1200 °C
T —200.0 to +400.0 °C —328.0 to +752.0 °F
S —50 to +1768 °C —58 to +3214 °F
R -50 to +1768 °C -58 to +3214 °F
E —200.010+700.0°C__| 328010 +1292.0 °F |
—200 to +1000 °C —328 to +1832 °F
B 0 to 1800 °C 0 to 3272 °F
N 0 to 1300 °C 0 to 2372 °F
PLIl 0 to 1390 °C 0 to 2534 °F Voltage (low)
W5Re/W26Re 0 to 2300 °C 0 to 4200 °F input group
U 0.0 t0 600.0 °C 32.0to 1112.0 °F
L 0.0 to 900.0 °C 32.0 to 1652.0 °F
RTD input Pt100 .~100.00 t0 +100.00°C | -199.99 to +199.99 °F |
—200.0 to +850.0 °C —328.0 to +1562.0 °F
JPt100 ~—100,00 10 +100.00 °C | -199.99 to +199.99 °F |
—200.0 to +640.0 °C —328.0 to +1184.0 °F
Current input 0to 20 mA DC
4 to 20 mA DC
Voltage (low) 0to1VDC
input 0to 100 mV DC
0to 10 mvV DC Programmable range
+100 mVvV DC —19999 to +19999
+10 mV DC (The decimal point position of the input range is selectable.)
Voltage (high) 0to 10V DC
input 0Oto5VDC Voltage (high)
1to 5V DC input group
+1VDC

IMRO1WO03-E11
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7.5 Engineering Mode

F21.
Input error determination point (high)
Input error determination point (low)

P 1 or Action (low) at input error will be taken.
n

P 0O H If the Measured value (PV) is above the Input error determination point (high)
— or below the Input error determination point (low),

Action (high) at input error

Data range

Factory set value

Input error determination point (high)
Input scale low — (5 % of input span) to
Input scale high + (5 % of input span)
Varies with the setting of the Decimal point position
TN
Input error determination point (low)
Input scale low — (5 % of input span) to
Input scale high + (5 % of input span)

Varies with the setting of the Decimal point position

(P. 7-71).

TC/RTD inputs:

Input scale high + (5 % of
input span)

Voltage (V)/Current (I)
inputs: 105.0

TC/RTD inputs:

Input scale low — (5 % of
input span)

Voltage (V)/Current (I)
inputs: 5.0

Related parameters
Engineering mode:
e Decimal point position (P. 7-71)

e Action (high) at input error, Action (low) at input error (P. 7-135)

e Manipulated output value at input error (P. 7-13

6)

B Example: When the input scale range is —200 to +1372 °C

Input span: 1572
5 % of input span: 79 (78.6 was rounded off)
Setting range: —279 to +1451 °C
5 % of input span 5 % of input span
[ (79°C) | Input span 1572 °C | (79°C)
I~ T g 1
-279 °C —200 °C +1372 °C +1451 °C
[ Input range N
Input scale low Input scale high
< Setting range of the input error determination point q
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F21.
Burnout direction

b a q Use to select Burnout direction in input break. When input break is detected by
= the controller, the measured value go either Upscale or Downscale according to

the Burnout direction setting.

Data range Factory set value

0: Upscale 0
1: Downscale

[[1] The Burnout direction setting are effective only for Thermocouple input
and Voltage (low) input.

Ll For the following types of input, the action when an input break occurs is
fixed, regardless of the Burnout direction setting.

RTD input: Upscale
Voltage (high) input: Downscale (display of about 0 V)
Current input: Downscale (display of about 0 mA)

F21.
Square root extraction

q q - Use to select Use/Unuse of the Square root extraction for the measured value.
= Data range Factory set value
0: Unused 0
1: Used

Related parameter
Setup setting mode:
¢ PV low input cut-off (P. 7-41)

B Description of function

The controller can receive the input signal directly from a differential pressure type flow transmitter
by using Square root extraction function without using a square root extractor.
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7.5 Engineering Mode

F21.
Power supply frequency

’D F r q Use to select the Power supply frequency of the controller suited to the
application. If the display on the screen flickers, set the value to the same value
as the power frequency used.

Data range Factory set value

0: 50 Hz 0
1: 60 Hz

[[1] No power frequency can be changed while if can be normally measured
with the Current transformer (CT) input and/or Power feed forward (PFF)

input provided.
F21.
Sampling cycle
; ’:' P This is a sampling time when measured input is captured.
= Data range Factory set value
0: 50 ms 1
1: 100 ms
2:250 ms

L When using the 1/100 °C (°F) input range of the RTD input, set the
sampling cycle to 250 ms.
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Function block 22 (F22.)

Fcc

F22.

This is the first parameter symbol of Function block 22 (F22.).

Remote setting input type

- AP

Data range: 14 to 21 (refer to the following table)

emote settin input requires hardware selection (of a Voltage
R ing (RS) inp qui hard lecti f a Voltag
(low) or (high) input group). The input select switch enables

hardware selection.

Data range Hardware Factory set value
14: Current input 0 to 20 mA DC Voltage (low) | If no Remote setting input
15: Current input 4 to 20 mA DC input group type is specified: 15
16: Voltage input 0 to 10 V DC Voltage (high) | If the Remote setting input
17: Voltage input 0 to 5 V DC input group type is specified by model
18: Voltage input 1 to 5 V DC and suffix code when
19: Voltage input 0 to 1 V DC Voltage (low) | ordering, that Remote setting
20: Voltage input 0 to 100 mV DC input group input type becomes the
21: Voltage input 0 to 10 mV DC factory set value.

B Hardware selection

The Voltage (low) or (high) input group is selected by the input select switch (for Remote setting (RS)
input) at the side of the instrument. Turn the Remote setting (RS) input switch by a small screwdriver.

|

Input select switch

For Remote setting (RS)

[ input
Voltage (low) E
input group
—

For the Measured input

—

Voltage (high)
input group

IMRO1WO03-E11
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Function block 23 (F23.)

Fdd

F23.

This is the first parameter symbol of Function block 23 (F23.).

Digital input (DI) assignment

di 5L

Use to assign the function (Memory area, Operation mode) for the Digital
inputs (DI 1 to DI 7).

Data range

Factory set value

1to8

(For details, refer to the following table.)

1

Table 1 Digital input (DI) assignment

Set DI1 DI2 DI3 DI4 DI5 DI6 DI7
value Terminal Terminal Terminal Terminal Terminal Terminal Terminal
No.30-31 No.30-32 No.30-33 No.30-34 No.13-14 No.13-15 No.13-16
1 Memory area number transfer (1 to 8) Memory Unused Unused Unused
area set *
2 Memory area number transfer (1 to 8) Memory RUN/STOP Remote/Local Auto/Manual
area set * transfer transfer transfer
3 Memory area number transfer (1 to 8) Memory RUN/STOP Remote/Local Interlock
area set * transfer transfer release
4 Memory area number transfer (1 to 8) Memory RUN/STOP Auto/Manual Interlock
area set * transfer transfer release
5 Memory area number transfer (1 to 8) Memory Remote/Local Auto/Manual Interlock
area set * transfer transfer release
6 Memory area number transfer (1 to 8) Memory RUN/STOP Unused Interlock
area set * transfer release
7 Memory area number transfer (1 to 8) Memory Remote/Local Unused Interlock
area set * transfer release
8 Memory area number transfer (1 to 8) Memory Auto/Manual Unused Interlock
area set * transfer release

* Only when ZK-1165 specification was specified, memory area transfer is possible without area set input.
For memory area transfer by ZK-1165 specification, refer to ZK-1165 Specification (IMR01WO08-EL).

(Eoy
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e Memory area number transfer:

¢ RUN/STOP transfer:
¢ Remote/Local transfer:
¢ Auto/Manual transfer:

e Interlock release:

For Digital input (DI) transfer, refer to following page.

Refer to 6.9 Control Area Transfer (P. 6-32).
Refer to 6.4 RUN/STOP Transfer (P. 6-11).

Refer to 6.8 Remote/Local Transfer (P. 6-28).
Refer to 6.7 Auto/Manual Transfer (P. 6-23).

Refer to 6.10 Interlock Release (P. 6-36).
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Function block 30 (F30.)

F

_-,l l’.-.l' This is the first parameter symbol of Function block 30 (F30.).

F30.
Output assignment

|
L

~r This is used to assign the Output function (Control output, Event output, etc.)
ool for the Output (OUT1 and OUT2) and the Digital output (DO1 to DO4).

Data range Factory set value
1to7 2
(For details, refer to table 1.) If an Output assignment is

specified when the order is
placed, the factory set value will
be the specified value.

Related parameters
Engineering mode:
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Alarm (ALM) lamp lighting condition 2 (P. 7-81)
e Event 1 type (P. 7-85) e Event 3 type (P. 7-102)
e Event 2 type (P. 7-95) e Event 4 type (P. 7-109)
e CT1 assignment (P. 7-117)
e CT2 assignment (P. 7-121)

Table 1: Output assignment

Set value OouT1 ouT2 DO1 DO2 DO3 DO4
1 MV1 MV2 EV1 EV2 EV3 EV4
2 MV1 MV2 EV1 EV2 EV3 HBAI1, HBA2
3 MV1 MV2 EV1 EV2 HBAI, HBA2 FAIL
4 MV1 MV2 EV1 HBAI1, HBA2 EV3 EV4
5 MV1 HBAI1, HBA2 EV1 EV2 EV3 EV4
6 MV1 HBAI1, HBA2 EV1 EV2 EV3 FAIL
7 MV1 FAIL EV1 EV2 EV3 EV4

MV1: Manipulated output (control output) [heat-side] EVI1:Event1 EV3:Event3 HBAIL: Heater break alarm 1  FAIL: FAIL output
MV2: Manipulated output (control output) [cool-side] EV2:Event2 EV4:Event4 HBA2: Heater break alarm 2

(AN

B BBE

IMRO1WO03-

“Energized” or “De-energized” of DO1 to DO4 can be changed in Engineering mode.
Only “De-energized” is available for the FAIL output. No “Energized” is available.
An output logic becomes OR output when two or more Output functions are assigned to one output.

To use for Heat/Cool PID control or Position proportioning PID control, select a set value
from 1 to 4.

Outputs and Event functions not specified in the model code is not valid if specified.
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7.5 Engineering M

ode

F30.

Timer1 Timer 3
Timer2 Timer 4

0 l'- ’l- ,I The customization tool is required for using the Timer 1 to 4 function.
As this function cannot be used at present, do not change it.
0 ll- l’— EI Data range Factory set value
0.0 to 600.0 seconds 0.0
2
ori 3
~r
ol 'Y

F30.

Energized/De-energized

Digital
output

OPTION

£

Use to select the Energized or De-energized for the Digital output 1 to 4 (DO1 to DO4).

However, the FAIL alarm is fixed to De-energized.
(When at FAIL alarm occurrence: Contact opened)

I
u
b A
L po1: o: Energized
—— DO2: 0: Energized
DO3: 0: Energized
DO4: 0: Energized

Factory set value: 0000 (energized)

A A 4

1: De-energized
1: De-energized
1: De-energized
1: De-energized

Related parameters
Engineering mode:
e Output assignment (P. 7-79)
e Event 1 type (P. 7-85)
e Event 2 type (P. 7-95)

e Event 3 type (P. 7-102)
e Event 4 type (P. 7-109)

B Description of function

Energized:

Relay contact is closed under the event or alarm status.

De-energized: Relay contact opens under the event or alarm status.

Diagram for explaining operation (At power-ON)

Non-event status Event status

Non-event status Event status

Energized

—0 ~—o0—

—0 ~o—

[l

De-
energized

—o—o0—

[l

—o—o0—

Fl §l
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F30.

Alarm (ALM) lamp lighting condition 1

Alarm (ALM) lamp lighting condition 2
IL ’l- ,I Use to set an alarm (ALM) lamp lighting conditions to Event 1 to Event 4,

HBA1 and HBA2.
E“ r ’:, The alarm lamp is lit through the OR operation of Event 1 to Event 4, HBAI
LLLC and HBA?2 each of which is set to “1: ALM lamp is lit.”

)
I |
,‘ Factory set value: 1111 (ALM lamp is lit)
AAAA
I— Event 1 (EV1): 0: ALM lampis notlit  1: ALM lamp is lit
Event 2 (EV2): 0: ALM lampis notlit  1: ALM lamp is lit
Event 3 (EV3): 0: ALM lampis not lit  1: ALM lamp is lit
Event 4 (EV4): 0: ALM lampis notlit  1: ALM lamp is lit
o ra
ALLC
,‘ Factory set value: 0011 (ALM lamp is lit)
A AAA

Heater break alarm 1 (HBA1):

0: ALM lampis not lit ~ 1: ALM lamp is lit
Heater break alarm 2 (HBA2):

0: ALM lampis not lit ~ 1: ALM lamp is lit
“0” fixed (No setting)
“0” fixed (No setting)

Related parameters
Engineering mode:

e Output assignment (P. 7-79)
Event 1 type (P. 7-85)
Event 2 type (P. 7-95)
Event 3 type (P. 7-102)
Event 4 type (P. 7-109)
CT1 assignment (P. 7-117)
CT2 assignment (P. 7-121)
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F30.
Output status at STOP mode

qg It is selected whether or not Event output, Heater break alarm output or
= Transmission output is continued or turned off when the controller is set to
STOP (control stop).

5

AREA v
A A A

PV

Factory set value: 0000

If'> ca (M|

Event output, Heater break alarm (HBA) output:
0: OFF 1: Action continued

Transmission output:
0: OFF 1: Action continued

“0” fixed (No setting)

“0” fixed (No setting)

Related parameters

Engineering mode:

Output assignment (P. 7-79)
Transmission output type (P. 7-83)
Event 1 type (P. 7-85)

Event 2 type (P. 7-95)

Event 3 type (P. 7-102)

Event 4 type (P. 7-109)

CT1 assignment (P. 7-117)

CT2 assignment (P. 7-121)
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Function block 33 (F33.)

F q ;’ This is the first parameter symbol of Function block 33 (F33.).
F33. —
Transmission output type
Use to select the transmission output type.
Ao
Data range Factory set value

0: None 1
1: Measured value (PV)

2: Set value (SV) monitor

3: Deviation value

4: Manipulated output value (MV1) [heat-side] *
5: Manipulated output value (MV2) [cool-side]
6: Set value (SV)
7: Remote setting (RS) input value
*F

or Position proportioning PID control: Feedback resistance input value

Related parameters

Engineering mode:
e Output status at STOP mode (P. 7-82)
e Transmission output scale high (P. 7-84)
e Transmission output scale low (P. 7-84)

B Description of function

The Transmission output (analog output) is the function of outputting the state of Measured value
(PV), Set value (SV), Deviation value, Manipulated output value or Remote setting (RS) input value
as a Voltage or Current signal. It is possible to record the state of Measured value (PV) or Set value
(SV) when connected to a recorder.

Output types of transmission output:
Voltage output 0tol1 VDC,0to5VDC,0t0 10 VDC, 1to5V DC

Current output 0to 20 mA DC, 4 to 20 mA DC
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F33.
Transmission output scale high —
Transmission output scale low
,q H ; Use to set a scale high limit value or low limit value of the Transmission output.
= Data range Factory set value
,q / 5 When the transmission type is the Measured value Transmission output scale
L (PV), Set value (SV) monitor, Set value (SV) or high: Input scale high
Remote setting (RS) input value:
Input scale low to Input scale high Transmission output scale
Varies with the setting of the Decimal point position low: Input scale low
(P. 7-71).

When the transmission type is the deviation value:
—Input span to +Input span

When the transmission type is the Manipulated output

value (MV1) or Manipulated output value (MV2):
—5.0 to +105.0 %

[1] The Decimal point position is the same as Decimal point position (PGdP)
of the input.

Related parameters

Engineering mode:
e Decimal point position (P. 7-71)
e Output status at STOP mode (P. 7-82)
e Transmission output type (P. 7-83)

B Description of function

This is the function of scaling the output range for the content of transmission selected by the
Transmission output type (Ao).

Example: If scaling is made under the following conditions
Output signal type: Current output 4 to 20 mA DC
Transmission output type (Ao): Measured value (PV)
Transmission output scale high (AHS): +1372 °C
Transmission output scale low (ALS): —200 °C

Measured value (PV)

+1372 °C

-200 °C

P Current output
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Function block 41 (F41.)

FY |

F41.

Event 1 type

This is the first parameter symbol of Function block 41 (F41.).

ES

|
/

IMRO1WO03-E11

Use to select a action type of the Event 1.

Data range Factory set value

O None ] 0

Deviation action:

1: Deviation high' If the event type is specified
2: Deviation low ! by the model and suffix code
3: Deviation high/low ! when ordering, that event
4 BOAd' type becomes the factory set
Input value action: value.

5. Process high'!
6: Process low'

Set value action:
7: Set value (SV) high
8: Set value (SV) low

Manipulated output value action:

10: Manipulated output value (MV1) high
[heat-side] 2

11: Manipulated output value (MV1) low
[heat-side] 2

12: Manipulated output value (MV2) high
[cool-side] !

13: Manipulated output value (MV2) low
[cool-side] !

9: Unused

Do not set to “9: Unused” for Event 1.

! Event hold action is available.
2 The Manipulated output value (MV) corresponds to the Feedback resistance (FBR)
input value when Feedback resistance (FBR) input is used.

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-21)

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

Engineering mode:

e Output assignment (P. 7-79)

e Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
¢ Output status at STOP mode (P. 7-82)

e Event 1 hold action (P. 7-87)

¢ Event 1 interlock (P. 7-89)

e Event 1 differential gap (P. 7-90)

e Event 1 delay timer (P. 7-91)

e Force ON of Event 1 action (P. 7-93)

Description of function

Diagrams of the event action type are shown in the following.
ON: Event action turned on
OFF:Event action turned off

7-86

(A : Setvalue (SV) A :Eventsetvalue v«: Event differential gap)

Deviation action:

If the Deviation (PV — SV) reaches the Event set value, Event ON occurs.

1: Deviation high (using SV monitor value)
(Event set value is greater than 0.)
OFF y*)  ON
Low A A High

2: Deviation low (using SV monitor value)
(Event set value is greater than 0.)
ON M|, OFF
Low A A

»PV
High

3: Deviation high/low (using SV monitor value)

Tx| oFF (¥ OoN

ON
Low A—r—A——AN High™

Input value action:

(Event set value is less than 0.)

When the Measured value (PV) reaches the Event set value, Event ON occurs.

5: Process high

OFF ¥ OoN 5
Low A High™

Set value action:

When the Set value (SV) reaches the Event set value, Event ON occurs.

7: SV high:

Low

OFF \ ;‘i‘«’; \ ON
»SV
JaY High

Manipulated output value action:

When the Manipulated output value (MV) reaches the Event set value, Event ON occurs.

10: MV high [heat-side]
12: MV high [cool-side]

OFF s ON

MV
Low A High

\4

OFF | *} ON _ Py
Low A A High
(Event set value is less than 0.)
ON /x| OFF PV
Low A A High
4: Band (using SV monitor value)
OFF (x| ON Ty OFF | oy
Low A——A—~—AN High
6: Process low
ON | OFF Y
Low A High
8: SVlow:
ON My, OFF sy
Low A High
11: MV low [heat-side]
13: MV low [cool-side]
ON My, OFF Y
Low A High

IMRO1WO3-E11



7.5 Engineering Mode

F41.
Event 1 hold action

E H a ,I Use to set an Event hold action for the Event 1.

Data range Factory set value
0: OFF 0

1: Hold action ON (Only Hold action)
o Validate the Hold action when the power is
turned on.
e Validate the Hold action when transferred from

STOP (control STOP) to RUN (control RUN). set' Valug of Event 1 hold
action differs depending on

2: Re-hold action ON (Hold and Re-hold actions) that event type.

o Validate the Hold action when the power is
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN)).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

If the event type is specified
by the model and suffix code
when ordering, the factory

[E] When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such as welding of relays.

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-21)
Engineering mode:
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
¢ Output status at STOP mode (P. 7-82)
e Event 1 type (P. 7-85)
e Event 1 interlock (P. 7-89)
e Event 1 differential gap (P. 7-90)
e Event 1 delay timer (P. 7-91)
e Force ON of Event 1 action (P. 7-93)

B Description of function
(1) 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.

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

[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) y
Deviation Deviation
Event set value A Event set value A4
» Time » Time
Hold action area
Event status | OFF ON Event status |ON OFF ON

(2) Re-hold action

When Re-hold action is ON, the event action is also suppressed at the control set value change until
the Measured value has entered the non-event range.

Action condition 1: Hold action.ON 2: Re-hold action QN
(Only Hold action) (Hold and Re-hold actions)
When the power is turned on Hold action Hold action
When transferred from STOP (control STOP) Hold action Hold action
to RUN (control RUN)
When the Set value (SV) is changed Without Hold and Re-hold action
Re-hold actions

[E]] The Re-hold action is invalid for any of the following. However, the Hold action is
valid.

e When Setting change rate limiter other than “OFF (Unused)” are set
e When Remote/Local transfer is the remote mode

[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 change. The Re-hold action suppresses the alarm output until the Measured value
has entered the non-event range again.

Measured value (PV)

Before the change

of set value SRS d

Event set value Set value
The change of set value

Measured value (PV)
|

After the change

of set value Event area :

Event set value Set value
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7.5 Engineering Mode

F41.
Event 1 interlock

E l’ 'L ,I Use to select the Interlock function for the Event 1.

Data range Factory set value

0: Unused 0
1: Used

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-21)
Engineering mode:
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)
e Event 1 type (P. 7-85)
¢ Event 1 hold action (P. 7-87)
e Event 1 differential gap (P. 7-90)
e Event 1 delay timer (P. 7-91)
e Force ON of Event 1 action (P. 7-93)

B Description of function

The Event interlock function is used to hold the event state even if the Measured value (PV) is out of
the event area after its entry into the area once.

[Example] When the Event interlock function is used for deviation high

Measured value (PV) Measured value (PV)

Event interlock

Event set value [>

Set value (SV)

P Time

Event status OFF ON

[Without Event hold action]
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7.5 Engineering Mode

iy
output

Event 1 differential gap
E H ,I Use to set a Differential gap of the Event 1.
Data range Factory set value
When Event 1 type is deviation, input value or set 2
value actions:
0 to Input span If the event type is specified
Varies with the setting of the Decimal point position by the model and suffix code
ey when ordering, the factory set
When Event 1 type is Manipulated output value value of Event 1 differential
action: gap differs depending on that
0.0to 110.0 % event type.

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-21)
Engineering mode:
e Decimal point position (P. 7-71)
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)
e Event 1 type (P. 7-85)
e Event 1 hold action (P. 7-87)
¢ Event 1 interlock (P. 7-89)
e Event 1 delay timer (P. 7-91)
e Force ON of Event 1 action (P. 7-93)

B Description of function

It prevents chattering of event output due to the measured value fluctuation around the Event set value.

Measured value (PV) Measured value (PV)

A Measured value (PV) A
/\/ Measured value (PV)
Event set
value > \v/ Differential gap

A i Eventset | N\ 7/ "~ " Differential gap

value > \/
|

» Time

|
|
|
|
|
|
I
|
| ON

Event status ‘ OFF ON OFF Event status‘ OFF

Process high Process low
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iy
output

Event 1 delay timer
E H ~ Event 1 delay timer is to set an output delay time for event outputs.
[
Data range Factory set value
0.0 to 600.0 seconds 0.0

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-21)
Engineering mode:
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)
e Event 1 type (P. 7-85)
e Event 1 hold action (P. 7-87)
¢ Event 1 interlock (P. 7-89)
e Event 1 differential gap (P. 7-90)
e Force ON of Event 1 action (P. 7-93)

B Description of function
When an event condition becomes ON status, the output is suppressed until the Delay timer set time
elapses. After the time is up, if the event output is still ON status, the output will be produced.
Example: When the setting of Event 1 delay timer is 50.0 seconds

Measured value (PV)

Event set value o -—-—-----—-—fF-t----mmmmmmmm o f

Set value (SV) =2 /\ —

1
1
r
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Event state ?f------—-—--——-—-- .

I

1 1
> Event 1

i delay timer

! (50.0 seconds)

7

ALM lamp state OFF ON

Non-event state =

E delay timer
1 (50.0 seconds)

—————
]
]
]
]
]
]
|
]
]
]
]
]
]
|
]
|

PP -
]
]
]
]
]

1
1
1
1
i
1
Event output ON = |------------- t-----
1
1
!

Event output OFF =

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

[[L]  The Event delay timer is also activated for the following cases.

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).

LLL  In the event wait state, no event output is turned on even after the Event delay timer
preset time has elapsed.

Ll The Event delay timer is reset for the following cases.
e When power failure occurs while the Event delay timer is being activated.

e When control is changed to STOP (control stop) from RUN (control start) while the Event
delay timer is being activated.
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7.5 Engineering Mode

F41.

Force ON of Event 1 action

Digital
output

OPTION

EEo !

IMRO1WO03-E11

Select the operation state that is output (force ON) as the event action.

PV ‘_ F ,
cco o
] | Factory set value: 0000
AAAA
I— Event output turned on at input error occurrence

0: Invalid 1: Valid

Event output turned on in Manual mode
0: Invalid 1: Valid

Event output turned on during the Autotuning (AT)
function is being executed

0: Invalid 1: Valid
Event output turned on during the Setting change

rate limiter is being operated
0: Invalid 1: Valid

Related parameters
Engineering mode:
e Input error determination point (high),
Input error determination point (low) (P. 7-74)

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

B Description of function

Event action at input error:
Example: Input range: 0to 400 °C
Input error determination point (high): 300 °C
Input error determination point (low): 50 °C

Differential gap
(0.1 % of input span)
Action area at input error Action area at input error

0°C 50 °C 300 °C 400 °C
Input error determination point Input error determination point
(low) (high)
L Input scale range
Forcibly turned on Forcibly turned on
(1: Valid) (1: Valid)

L |

Select one of these Select one of these

Normal processing Normal processing
(0: Invalid) (0: Invalid)

“0: Invalid”: The event output is produced depending on the selected event action status.
“1:Valid”: The event output is forcibly turned on regardless of the event action status.

7-94
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7.5 Engineering Mode

Function block 42 (F42.)

Fyo

F42.
Event 2 type

This is the first parameter symbol of Function block 42 (F42.).

ESC

IMRO1WO03-E11

Use to select a action type of the Event 2.

Data range

Factory set value

Deviation action:
1: Deviation high'!
2: Deviation low !
3: Deviation high/low !

Input value action:

5. Process high'!

6: Process low !

Set value action:

7: Set value (SV) high

Manipulated output value action:

10: Manipulated output value (MV1) high
[heat-side] -2

11: Manipulated output value (MV1) low
[heat-side] -2

12: Manipulated output value (MV2) high
[cool-side]!

13: Manipulated output value (MV2) low
[cool-side]!

9: Unused

Do not set to “9: Unused” for Event 2.

0

If the event type is specified
by the model and suffix code
when ordering, that event
type becomes the factory set
value.

! Event hold action is available.

2 The Manipulated output value (MV) corresponds to the Feedback resistance
(FBR) input value when Feedback resistance (FBR) input is used.

Related parameters
Parameter setting mode:
¢ Event 2 set value (P. 7-21)

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

Engineering mode
e Output assignment (P. 7-79)
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
¢ Output status at STOP mode (P. 7-82)
e Event 2 hold action (P. 7-97)
¢ Event 2 interlock (P. 7-98)
e Event 2 differential gap (P. 7-99)
e Event 2 delay timer (P. 7-100)
e Force ON of Event 2 action (P. 7-101)

B Description of function

For function description, refer to Event 1 type (P. 7-85).
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F42.
Event 2 hold action

E H O E Use to set an Event hold action for the Event 2.

Data range Factory set value
0: OFF 0
1: Hold action ON (Only Hold action)
o Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

e Validate the Hold action when transferred from | when ordering, the factory
STOP (control STOP) to RUN (control RUN). set value of Event 2 hold

2: Re-hold action ON (Hold and Re-hold actions) action differs depending on
e Validate the Hold action when the power is that event type.
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN)).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

[F] When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such as welding of relays.

Related parameters
Parameter setting mode:
e Event 2 set value (P. 7-21)
Engineering mode
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
¢ Output status at STOP mode (P. 7-82)
e Event 2 type (P. 7-95)
¢ Event 2 interlock (P. 7-98)
e Event 2 differential gap (P. 7-99)
e Event 2 delay timer (P. 7-100)
e Force ON of Event 2 action (P. 7-101)

B Description of function

For function description, refer to Event 1 hold action (P. 7-87).
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F42.

Event 2 interlock

Erid

Use to select the Interlock function for the Event 2.

Data range

Factory set value

0: Unused
1: Used

0

Related parameters
Parameter setting mode:

e Event 2 set value (P. 7-21)
Engineering mode

¢ Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)

e Output status at STOP mode (P. 7-82)
e Event 2 type (P. 7-95)

¢ Event 2 hold action (P. 7-97)

e Event 2 differential gap (P. 7-99)

e Event 2 delay timer (P. 7-100)

e Force ON of Event 2 action (P. 7-101)

B Description of function

For function description, refer to Event 1 interlock (P. 7-89).

7-98

IMRO1WO3-E11



7.5 Engineering Mode

F42.

Event 2 differential gap

Digital
output

OPTION

EHC

Use to set a Differential gap of the Event 2.

Data range

Factory set value

When Event 2 type is deviation, input value or set
value actions:
0 to Input span
Varies with the setting of the Decimal point position
(P. 7-71).
When Event 2 type is Manipulated output value
action:
0.0 to 110.0 %

2

If the event type is specified
by the model and suffix code
when ordering, the factory set
value of Event 2 differential
gap differs depending on that
event type.

Related parameters
Parameter setting mode:
e Event 2 set value (P. 7-21)
Engineering mode:
e Decimal point position (P. 7-71)
e Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)

e Output status at STOP mode (P. 7-82)
e Event 2 type (P. 7-95)

e Event 2 hold action (P. 7-97)

¢ Event 2 interlock (P. 7-98)

e Event 2 delay timer (P. 7-100)

e Force ON of Event 2 action (P. 7-101)

B Description of function

For function description, refer to Event 1 differential gap (P. 7-90).
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F42.

Event 2 delay timer

Digital
output

OPTION

Edre

Event 2 delay timer is to set an output delay time for event outputs.

Data range

Factory set value

0.0 to 600.0 seconds

0.0

Related parameters

Parameter setting mode:
e Event 2 set value (P. 7-21)

Engineering mode

¢ Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)

e Event 2 type (P.
¢ Event 2 hold action (P. 7-97)

7-95)

¢ Event 2 interlock (P. 7-98)

e Event 2 differential gap (P. 7-99)
e Force ON of Event 2 action (P. 7-101)

B Description of function

For function description, refer to Event 1 delay timer (P. 7-91).
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output

Force ON of Event 2 action

E E O E Select the operation state that is output (force ON) as the event action.

M

c

AREA sV

()

O

Factory set value: 0000

e

Event output turned on at input error occurrence
0: Invalid 1: Valid

Event output turned on in Manual mode
0: Invalid 1: Valid

Event output turned on during the Autotuning (AT)
function is being executed
0: Invalid 1: Valid

Event output turned on during the Setting change
rate limiter is being operated
0: Invalid 1: Valid

Related parameters
Engineering mode:
e Input error determination point (high),
Input error determination point (low) (P. 7-74)

B Description of function

For function description, refer to Force ON of Event 1 action (P. 7-93).
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Function block 43 (F43.)

Fy3

F43.
Event 3 type

This is the first parameter symbol of Function block 43 (F43.).

ES

3

7-102

Use to select a action type of the Event 3.

Data range Factory set value
0: None 0

Deviation action:
1: Deviation high'! If the event type is specified
2: Deviation low ! by the model and suffix code
3: Deviation high/low ! when ordering, that event
4 Bapd' ] type becomes the factory set
Input value action: value.
5: Process high!
6: Processlow! ]
Set value action:
7: Set value (SV) high
8 Setvalue(SV)low .
Manipulated output value action:
10: Manipulated output value (MV1) high
[heat-side] 2
11: Manipulated output value (MV1) low
[heat-side] 2
12: Manipulated output value (MV2) high
[cool-side] !
13: Manipulated output value (MV2) low
,,,,, [coolside]' ]

9: Unused
Do not set to “9: Unused” for Event 3.

! Event hold action is available.
2 The Manipulated output value (MV) corresponds to the Feedback resistance (FBR)
input value when Feedback resistance (FBR) input is used.

Related parameters
Parameter setting mode:
e Event 3 set value (P. 7-21)

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

Engineering mode:
e Output assignment (P. 7-79)
¢ Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e QOutput status at STOP mode (P. 7-82)
e Event 3 hold action (P. 7-104)
e Event 3 interlock (P. 7-105)
e Event 3 differential gap (P. 7-106)
e Event 3 delay timer (P. 7-107)
e Force ON of Event 3 action (P. 7-108)

B Description of function

For function description, refer to Event 1 type (P. 7-85).
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F43.
Event 3 hold action

E H O q Use to set an Event hold action for the Event 3.

Data range Factory set value
0: OFF 0
1: Hold action ON (Only Hold action)
e Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

e Validate the Hold action when transferred from | When ordering, the factory
STOP (control STOP) to RUN (control RUN). set value of Event 3 hold

2: Re-hold action ON (Hold and Re-hold actions) action differs depending. on
) ) ) that event type.

¢ Validate the Hold action when the power is
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

£ When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such as welding of relays.

Related parameters
Parameter setting mode:
¢ Event 3 set value (P. 7-21)
Engineering mode:
e Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)
e Event 3 type (P. 7-102)
e Event 3 interlock (P. 7-105)
e Event 3 differential gap (P. 7-106)
¢ Event 3 delay timer (P. 7-107)
e Force ON of Event 3 action (P. 7-108)

B Description of function

For function description, refer to Event 1 hold action (P. 7-87).
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F43.

Event 3 interlock

ErLd

Use to select the Interlock function for the Event 3.

Data range

Factory set value

0: Unused
1: Used

0

Related parameters
Parameter setting mode:

e Event 3 set value (P. 7-21)
Engineering mode:

¢ Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)

e Output status at STOP mode (P. 7-82)
e Event 3 type (P. 7-102)

e Event 3 hold action (P. 7-104)

e Event 3 differential gap (P. 7-1006)

e Event 3 delay timer (P. 7-107)

e Force ON of Event 3 action (P. 7-108)

B Description of function

For function description, refer to Event 1 interlock (P. 7-89).

IMRO1WO03-E11

7-105
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F43.

Event 3 differential gap

Digital
output

OPTION

EHS

Use to set a Differential gap of the Event 3.

Data range

Factory set value

When Event 3 type is deviation, input value or set
value actions:

0 to Input span

Varies with the setting of the Decimal point position
@y ]
When Event 3 type is Manipulated output value
action:

0.0 to 110.0 %

2

If the event type is specified
by the model and suffix code
when ordering, the factory set
value of Event 3 differential
gap differs depending on that
event type.

Related parameters
Parameter setting mode:
e Event 3 set value (P. 7-21)
Engineering mode:
e Decimal point position (P. 7-71)
e Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)

e QOutput status at STOP mode (P. 7-82)
e Event 3 type (P. 7-102)

e Event 3 hold action (P. 7-104)

e Event 3 interlock (P. 7-105)

e Event 3 delay timer (P. 7-107)

e Force ON of Event 3 action (P. 7-108)

B Description of function

For function description, refer to Event 1 differential gap (P. 7-90).
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F43.

Event 3 delay timer

Digital
output

OPTION

Edrd

Event 3 delay timer is to set an output delay time for event outputs.

Data range

Factory set value

0.0 to 600.0 seconds

0.0

Related parameters

Parameter setting mode:
e Event 3 set value (P. 7-21)

Engineering mode:

e Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)

e Event 3 type (P. 7-102)

e Event 3 hold action (P. 7-104)

e Event 3 interlock (P. 7-105)

e Event 3 differential gap (P. 7-1006)
e Force ON of Event 3 action (P. 7-108)

B Description of function

For function description, refer to Event 1 delay timer (P. 7-91).
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F43.
Force ON of Event 3 action

OPTION

E E O q Select the operation state that is output (force ON) as the event action.

Factory set value: 0000

riCH L

Event output turned on at input error occurrence
0: Invalid 1: Valid

Event output turned on in Manual mode
0: Invalid 1: Valid

Event output turned on during the Autotuning (AT)
function is being execute
0: Invalid 1: Valid

Event output turned on during the Setting change
rate limiter is being operated
0: Invalid 1: Valid

Related parameters
Engineering mode
e Input error determination point (high),
Input error determination point (low) (P. 7-74)

B Description of function

For function description, refer to Force ON of Event 1 action (P. 7-93).
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Function block 44 (F44.)

F44

F44.

Event 4 type

This is the first parameter symbol of Function block 44 (F44.).

£54
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Use to select a action type of the Event 4.

Data range Factory set value

O None ] 0

Deviation action:

1: Deviation high'! If the event type is specified
2: Deviation low ! by the model and suffix code
3: Deviation high/low ! when ordering, that event
4 Bapd' ] type becomes the factory set
Input value action: value.

5: Process high!
6: Processlow! |

Set value action:

7: Set value (SV) high
8: Setvalue (SV)low ]

Alarm action:
9: Control loop break alarm (LBA)

Manipulated output value action:

10: Manipulated output value (MV1) high
[heat-side] 12

11: Manipulated output value (MV1) low
[heat-side] 12

12: Manipulated output value (MV2) high
[cool-side]!

13: Manipulated output value (MV2) low
[cool-side]!

! Event hold action is available.
2 The Manipulated output value (MV) corresponds to the Feedback resistance (FBR)
input value when Feedback resistance (FBR) input is used.

Related parameters

Parameter setting mode:
e Event 4 set value (P. 7-21)
¢ Control loop break alarm (LBA) time (P. 7-22)
e LBA deadband (P. 7-23)

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

Engineering mode:

e Output assignment (P. 7-79) e Event 4 hold action (P. 7-111)

e Energized/De-energized (P. 7-80) e Event 4 interlock (P. 7-112)

e Alarm (ALM) lamp lighting e Event 4 differential gap (P. 7-113)
condition 1 (P. 7-81) ¢ Event 4 delay timer (P. 7-114)

e Output status at STOP mode e Force ON of Event 4 action
(P. 7-82) (P. 7-115)

B Description of function

For a description of functions other than the Control loop break alarm (LBA) function, to Event 1 type
(P. 7-85).

Control loop break alarm (LBA)

The Control loop break alarm (LBA) function is used to detect a load (heater) break or a failure in the
external actuator (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.

The LBA function produces the alarm when any of the following conditions occurs.
LBA determination range: TC/RTD inputs: 2 °C [°F] (fixed)
Voltage/Current inputs: 0.2 % of input span (fixed)

¢ When the control output reaches 0 % (low limit with output limit function)
For direct action: =~ When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.
e When the output exceeds 100 % (low limit with output high function)
For direct action:  When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.

L] If the Autotuning function is used, the LBA time is automatically set twice as large as the
Integral time. The LBA setting time will not be changed even if the Integral time is changed.

[I]  LBA function is not operative when:

AT function is activated

The controller is in STOP mode

The control type is Heat/Cool PID control

LBA function is set to “0.”

LBA function is not assigned to Event 4 (ES4).

[[I] The LBA function does not detect a location which causes alarm status. If LBA alarm is ON,

L

check each device or wiring of the control loop.

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 setting time.

e The Measured value (PV) enters within the LBA deadband.
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F44.
Event 4 hold action

E H a l_/ Use to set an Event hold action for the Event 4.

Data range Factory set value
0: OFF 0
1: Hold action ON (Only Hold action)
e Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

e Validate the Hold action when transferred from | When ordering, the factory
STOP (control STOP) to RUN (control RUN). set value of Event 4 hold

2: Re-hold action ON (Hold and Re-hold actions) action differs depending. on
) ) ) that event type.

¢ Validate the Hold action when the power is
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

£ When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such as welding of relays.

Related parameters
Parameter setting mode:
¢ Event 4 set value (P. 7-21)
Engineering mode:
e Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)
e Event 4 type (P. 7-109)
e Event 4 interlock (P. 7-112)
e Event 4 differential gap (P. 7-113)
e Event 4 delay timer (P. 7-114)
e Force ON of Event 4 action (P. 7-115)

B Description of function

For function description, refer to Event 1 hold action (P. 7-87).
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F44.

Event 4 interlock

Ei LY

Use to select the Interlock function for the Event 4.

Data range

Factory set value

0: Unused
1: Used

0

Related parameters

Parameter setting mode:
e Event 4 set value (P. 7-21)

e Control loop break alarm (LBA) time (P. 7-22)

e LBA deadband (P. 7-23)

Engineering mode:

e Energized/De-energized (P. 7-80)
e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)

e Event 4 type (P. 7-109)

e Event 4 hold action (P. 7-111)

¢ Event 4 differential gap (P. 7-113)

¢ Event 4 delay timer (P. 7-114)

e Force ON of Event 4 action (P. 7-115)

B Description of function

For function description, refer to Event 1 interlock (P. 7-89).
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F44.

Event 4 differential gap

Digital
output

OPTION

EHY

Use to set a Differential gap of the Event 4.

Data range

Factory set value

When Event 4 type is deviation, input value or set
value actions:

0 to Input span

Varies with the setting of the Decimal point position
When Event 4 type is Manipulated output value
action:

0.0 to 110.0 %

2

If the event type is specified
by the model and suffix code
when ordering, the factory set
value of Event 4 differential
gap differs depending on that
event type.

L] For the Control loop break alarm (LBA), invalidated even if a differential

gap is set.

Related parameters
Parameter setting mode
e Event 4 set value (P. 7-21)
Engineering mode:
e Decimal point position (P. 7-71)
¢ Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)

¢ QOutput status at STOP mode (P. 7-82)
e Event 4 type (P. 7-109)

e Event 4 hold action (P. 7-111)

e Event 4 interlock (P. 7-112)

e Event 4 delay timer (P. 7-114)

e Force ON of Event 4 action (P. 7-115)

B Description of function

For function description, refer to Event 1 differential gap (P. 7-90).
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F44.

Event 4 delay timer

Digital
output

OPTION

EdrH

Event 4 delay timer is to set an output delay time for event outputs.

Data range

Factory set value

0.0 to 600.0 seconds

0.0

Related parameters

Parameter setting mode:
e Event 4 set value (P. 7-21)

e Control loop break alarm (LBA) time (P. 7-22)

e LBA deadband (P. 7-23)

Engineering mode:

e Energized/De-energized (P. 7-80)

e Alarm (ALM) lamp lighting condition 1 (P. 7-81)
e Output status at STOP mode (P. 7-82)

e Event 4 type (P.
e Event 4 hold action (P. 7-111)

e Event 4 interlock (P. 7-112)

¢ Event 4 differential gap (P. 7-113)

e Force ON of Event 4 action (P. 7-115)

B Description of function

For function description, refer to Event 1 delay timer (P. 7-91).
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F44' Digital

output

Force ON of Event 4 action

E E a l_/ Select the operation state that is output (force ON) as the event action.

Factory set value: 0000

riCH X

Event output turned on at input error occurrence
0: Invalid 1: Valid

Event output turned on in Manual mode
0: Invalid 1: Valid

Event output turned on during the Autotuning (AT)
function is being executed
0: Invalid 1: Valid

Event output turned on during the Setting change
rate limiter is being operated
0: Invalid 1: Valid

L] For the Control loop break alarm (LBA), invalidated even if the Force
ON of Event 4 action is set.

Related parameters
Engineering mode:
e Input error determination point (high),
Input error determination point (low) (P. 7-74)

B Description of function

For function description, refer to Force ON of Event 1 action (P. 7-93).
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Function block 45 (F45.)

F l_7l q This is the first parameter symbol of Function block 45 (F45.).
— The settings of parameters in this group become valid on the controller with the

CT input (optional) function.
In addition, in order to output the Heater break alarm it is necessary to specify
Output 2 (OUT2) or Digital output (optional).

F43. EAlES
CT1 ratio

ll— ll— | Use to set the number of turns in the Current transformer which is used to

|

monitor the current flowing through the load. There are two types of dedicated
Current transformers.
The set value differs depending on the Current transformer (CT) type.

Data range Factory set value

0 to 9999 If the Current transformer (CT)
type is not specified when the
Set the appropriate values below for each Current order is placed: 800
transformer type.

CTL-6-P-N: 800 If CTL-6-P-N is specified for
CTL-12-S56-10L-N: 1000 the Current transformer (CT)
type: 800

If CTL-12-S56-10L-N is
specified for the Current
transformer (CT) type: 1000

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBAT1) set value (P. 7-35)
e Heater break determination point 1 (P. 7-38)
e Heater melting determination point 1 (P. 7-39)
Engineering mode:
e CT1 assignment (P. 7-117)
e Heater break alarm 1 (HBA1) type (P. 7-118)
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o
CT1 assignment

I~ l’— H ’I Use to assign the Current transformer (CT) input to an output from OUT1 or
L OuT2.

The CT input 1 is tied to HBA1, and the CT input 2 tied to HBA2, so when CT1
is assigned to OUT1, HBAI is also automatically assigned to OUT].

Data range Factory set value
0: None (Heater break alarm function OFF) 1
1: OUTI
2: OuUT2
3 to 6: Do not set this one

LY To use HBA for a three-phase load, both CT inputs can be assigned to the
same output.

Related parameters

Setup setting mode: Engineering mode:
e Heater break alarm 1 (HBA1) e Output assignment (P. 7-79)
set value (P. 7-35) ¢ CT1 ratio (P. 7-116)
e Heater break determination e Heater break alarm 1 (HBA1)
point 1 (P. 7-38) type (P. 7-117)

e Heater melting determination
point 1 (P. 7-39)

F45 cT Digital
Heater break alarm 1 (HBA1) type

H b q ,I Use to select the Heater break alarm 1 (HBA1) type.

Data range Factory set value
0: Heater break alarm 1 (HBA1) type A Varies with the type of
The type A corresponds to the time-proportional control output (OUT1) being
control output. specified at ordering.

Relay, Voltage pulse, Triac,
or Open-collector output: 0
Voltage/Current continuous
output: 1

1: Heater break alarm 1 (HBA1) type B
The type B corresponds to the continuous control
output.

Related parameters

Setup setting mode:
e Heater break alarm 1 (HBAT1) set value (P. 7-35)
e Heater break determination point 1 (P. 7-38)
e Heater melting determination point 1 (P. 7-39)
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Engineering mode:
e Output assignment (P. 7-79)
e CT1 ratio (P. 7-116)
e CT1 assignment (P. 7-117)
e Number of heater break alarm 1 (HBA1) delay times (P. 7-119)

B Description of function

Heater break alarm (HBA) type A:
Heater break alarm (HBA) type A can be used with time-proportional control output (Relay, Voltage
pulse, Triac or Open-collector output).
The HBA function monitors the current flowing through the load by a dedicated Current transformer
(CT), compares the measured value with the HBA set values, and detects a fault in the heating

circuit.

Heater break alarm (HBA) type B:

Heater break alarm (HBA) type B can be used with continuous control output (Voltage/Current
continuous output).

The HBA function assumes that the heater current value is proportional * to the control output value
of the controller, otherwise viewed as the Manipulated variable (MV), and compare it with the CT
input value to detect a fault in the heating or cooling circuit. However, in the case of
time-proportional control output, an alarm status is only detected when the output device is melting.
* It is assumed that the current value flowing through the load is at maximum when the control output from the

controller is 100 %, and the minimum current value flowing through the load is zero (0) when the control
output from the controller is 0 %.

Ll When changing the value of CT assignment, the type of Heater break alarm (HBA)
automatically changes.

CT assignment HBA Type
1: OUTI Type A (for time-proportional control output) or
2: OUT2 Type B (for continuous control output)
0: None Type A

Example: OUT1: Relay contact output, OUT2: Voltage/Current continuous output

When changing the value of CT assignment from OUTI to OUT2, the type of
Heater break alarm (HBA) automatically changes from Type A to B.
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F45.

Number of heater break alarm 1 (HBA1)
delay times

H b I~ ’I To prevent producing a false alarm, the alarm function waits to produce an alarm
L status until the measured CT input value is in an alarm range for the preset
number of consecutive sampling cycles (Sampling cycle of CT input x 5).

Data range Factory set value
0to 255 5

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value (P. 7-35)
e Heater break determination point 1 (P. 7-38)
e Heater melting determination point 1 (P. 7-39)
Engineering mode:
e Output assignment (P. 7-79)
e CT1 ratio (P. 7-116)
e CT1 assignment (P. 7-117)
e Heater break alarm 1 (HBA1) type (P. 7-117)

B Description of function

Heater break alarm (HBA) delay time = Number of delay times x Sampling time *
* Twice of the measured input sampling cycle

Example:

Sampling time: 200 ms (Twice of the measured input sampling cycle [100ms])
Number of delay times: 5 times (factory set value)

HBA delay time = 5 times x 200 ms = 1000 ms = 1.0 seconds

HBA ON state
ON jmmmmmm—————— -

HBA state HBA ON

1

1

OFF I
HBA delay time
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Function block 46 (F46.)

F l_7l E This is the first parameter symbol of Function block 46 (F46.).
. The settings of parameters in this group become valid on the controller with the

CT input (optional) function.
In addition, in order to output the Heater break alarm it is necessary to specify
Output 2 (OUT2) or Digital output (optional).

- input output
CT2 ratio

ll— ll— r ’:I Use to set the number of turns in the Current transformer which is used to

monitor the current flowing through the load. There are two types of dedicated
Current transformers.

Data range Factory set value

0 to 9999 If the Current transformer (CT)
type is not specified when the
Set the appropriate values below for each Current | order is placed: 800
transformer type.

CTL-6-P-N: 800 If CTL-6-P-N is specified for
CTL-12-S56-10L-N: 1000 the Current transformer (CT)
type: 800

If CTL-12-S56-10L-N is
specified for the Current
transformer (CT) type: 1000

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBA2) set value (P. 7-35)
e Heater break determination point 2 (P. 7-38)
e Heater melting determination point 2 (P. 7-39)
Engineering mode:
e CT2 assignment (P. 7-121)
e Heater break alarm 2 (HBA2) type (P. 7-122)
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o
CT2 assignment

I~ l’— HE Use to assign the Current transformer (CT) input to an output from OUT1 or
L OuT2.

The CT input 1 is tied to HBA1, and the CT input 2 tied to HBA2, so when CT2
is assigned to OUT2, HBA? is also automatically assigned to OUT?2.

Data range Factory set value
0: None (Heater break alarm function OFF) 0
1: OUTI
2: OuUT2
3 to 6: Do not set this one

L] To use HBA for a three-phase load, both CT inputs can be assigned to the
same output.

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBA2) set value (P. 7-35)
e Heater break determination point 2 (P. 7-38)
e Heater melting determination point 2 (P. 7-39)
Engineering mode:
e Output assignment (P. 7-79)
e CT2 ratio (P. 7-120)
e Heater break alarm 2 (HBA2) type (P. 7-122)
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Heater break alarm 2 (HBA2) type
H b q E Use to select the Heater break alarm 2 (HBA2) type.
= Data range Factory set value
0: Heater break alarm 2 (HBA2) type A 0

The type A corresponds to the time- proportional
control output.

1: Heater break alarm 2 (HBA2) type B
The type B corresponds to the continuous control
output.

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBA2) set value (P. 7-35)
e Heater break determination point 2 (P. 7-38)
e Heater melting determination point 2 (P. 7-39)
Engineering mode:
e Output assignment (P. 7-79)
e CT2 ratio (P. 7-120)
e CT2 assignment (P. 7-121)
e Number of heater break alarm 2 (HBA2) delay times (P. 7-122)

B Description of function
For function description, refer to Heater break alarm 1 (HBA1) type (P. 7-118).

F46.

Number of heater break alarm 2 (HBA2)

delay times

H b I~ E’ To prevent producing a false alarm, the alarm function waits to produce an
L alarm status until the measured CT input value is in an alarm range for the
preset number of consecutive sampling cycles (Sampling cycle of CT input x 5).

Data range Factory set value
0 to 255 5

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBA2) set value (P. 7-35)
e Heater break determination point 2 (P. 7-38)
e Heater melting determination point 2 (P. 7-39)
Engineering mode:
e Qutput assignment (P. 7-79) e CT2 assignment (P. 7-121)
e CT2 ratio (P. 7-120) o Heater break alarm 2 (HBA?2) type (P. 7-122)

B Description of function
For function description, refer to Number of heater break alarm 1 (HBA1) delay times (P. 7-119).
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Function block 50 (F50.)

F q ‘I-,I This is the first parameter symbol of Function block 50 (F50.).

F50.
Hot/Cold start

,D D/ Use to select the start mode at power recovery.
Data range Factory set value
0: Hot start 1 2: Cold start 0
1: Hot start 2 3: STOP start

Related parameters
Operation mode:
e Auto/Manual transfer (P. 7-17)
Engineering mode:
e Start determination point (P. 7-124)
e Manipulated output value (MV1) at STOP mode,
Manipulated output value (MV2) at STOP mode (P. 7-136)
¢ Output limiter low (MV1), Output limiter low (MV2) (P. 7-138)
e Valve action at STOP (P. 7-160)

B Description of function

The operation of this instrument is not affected by a power failure of 20 ms or less. The control start
mode at power recovery after more than 20 ms power failure can be selected as follows.

Action when

recovers
Hot start 1 Same as that before power failure | Near the output value before power failure occurs.
Hot start 2 Same as that before power failure Auto mode Value as a result of control
computation 2
Manual mode Output limiter low 3
Cold start Manual Output limiter low *
STOP start Started in the control stop (STOP) Manipulated output value at STOP mode 3

state regardless of the RUN 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.

3 If there is no Feedback resistance (FBR) input in Position proportioning PID control, the following results.
e Hot start 2 (Manual mode): No output (no control motor is driven)
¢ Cold start: No output (no control motor is driven)
¢ STOP start: In accordance with the setting of valve action at STOP

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

[LL]  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).

F50.
Start determination point

P C/EI Determination point always set to Hot start 1 when recovered from power
failure.

Data range Factory set value

0 to Input span (The unit is the same as input value.) 3 % of input span

(0: Operation starts from any start state selected by
Hot/Cold start.)

Varies with the setting of the Decimal point position
(P. 7-71).

Related parameter

Engineering mode:
e Decimal point position (P. 7-71)
e Hot/Cold start (P. 7-123)

B Description of function

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 started 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 STOP start Cold start or STOP start
Low A High

Set value (SV) Start determination point setting
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F50.

External input type

Commu-
nication

OPTION

LAn

IMRO1WO03-E11

Use to select the type of external input.

Data range

Factory set value

0: Remote setting (RS) input
1: Intercontroller communication cascade control
2: Intercontroller communication ratio setting

0

L] Intercontroller communication cascade control or Intercontroller
communication ratio setting can be performed when the port of
Communication 2 is ready to be used and also the Communication 2
protocol (CMP2) is set to “2: Intercontroller communication.”

L] When cascade control or ratio setting is performed, the master controller

is set to “0: Remote setting (RS) input.”

Set each slave controller to “1: Intercontroller communication cascade
control” or “2: Intercontroller communication ratio setting.”

=% For the Remote setting (RS) input, refer to 6.8 Remote/Local Transfer

(P. 6-28).

1= For the cascade control, refer to 6.14.5 Cascade control function

(P. 6-82).

2 For the ratio setting, refer to 6.14.6 Ratio setting function (P. 6-91).

Related parameters
Operation mode:

e Remote/Local transfer (P. 7-18)
Engineering mode:

e Master channel selection (P. 7-126)

e Communication 2 protocol (P. 7-166)
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F50.
Master channel selection

nlH

OPTION

Set the master controller address set by Device address2 (Add2) to Master
channel selection (MCH) of each slave controller.

This setting is necessary for the slave controller to identify the master controller
when Intercontroller cascade control or Intercontroller ratio setting is performed.

Data range Factory set value

0to 31 0

L1 This setting is valid when the Master channel selection is set to
“1: Intercontroller communication cascade control” or “2: Intercontroller
communication ratio setting.”

Related parameters
Setup setting mode:

e Device address 2 (P. 7-44)
Engineering mode:

¢ External input type (P. 7-125)

Application: When used in the following condition
Intercontroller communication: Cascade control or ratio setting
Address 0: Master controller
Address 1 and Address 2: Slave controllers

Cascade control or Ratio setting via Intercontroller communication

Master controller

Address 0 External input type (CAM).:
Set to 0 (Remote setting input).
Set .the address by Master channel selection (MCH):
Device address 2 Lo .
(Add2) screen. The Master channel selection is invalid.

Slave controller Slave controller

Address 1

Set the address b)-/\1

Address 2
Set the address by

(Add2) screen.

—7

Device address ZJ

Device address 2
(Add2) screen.

External input type (CAM):
Set to 1 (Intercontroller communication cascade control)
or 2 (Intercontroller communication ratio setting).
Master channel selection (MCH):
Set the address “0” of master controller.
Set the address of master controller setby Device
address 2 (Add2) screen to the master channel
selection.

External input type (CAM):

Set to 1 (Intercontroller communication cascade contrd)
or 2 (Intercontroller communication ratio setting).
Master channel selection (MCH):

Set the address “0” of master controller.

Set the address of master controller setby Device
address 2 (Add2) screen to the master channel
selection.

7-126

IMRO1WO3-E11




7.5 Engineering Mode

F50.
SV tracking

frt

To select Use/Unuse of SV tracking.

Data range

Factory set value

0: Unused
1: Used

1

Related parameter
Operation mode:

e Remote/Local transfer (P. 7-18)

B Description of function

With SV tracking function, when Remote/Local mode is transferred from Remote to Local, the set
value used in Remote mode before the mode transfer will be kept using in Local mode to prevent rapid

set value change.

Operation mode:

Local EE— Remote

E— Local

Set value used

Local set value

Remote set value

Local set value

SV tracking used

Local set value # Remote set value

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 | Local set value # Remote set value

Set value (SV)
A

Local

set value 2

Remote
set value 2

0

Remote/Local transferred point
(SV tracking used)

IMRO1WO03-E11

P Time (1)

Set value (SV)

Local A
set value =
Remote i
set value = !
[}
[}
L P Time (t)
)
Remote/Local transferred point
(SV tracking unused)
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F50.

MV transfer function

ndl5

F50.

The Manipulated output value used for manual control is selected when the
Operation mode in changed to the Manual mode from the Auto mode.

Data range

Factory set value

mode is used.
[Balanceless/Bumpless function]

1: When selected by Digital input (DI):
Manipulated output value (MV1 or MV2) in
previous Manual mode is used.

[MV transfer function]
When selected by front key:
Manipulated output value (MV1 or MV2) in
Auto mode is used.
[Balanceless/Bumpless function]

2: Manipulated output value (MV1 or MV2) in

previous Manual mode is used.

[MV transfer function]

0: Manipulated output value (MV1 or MV2) in Auto

0
(Balanceless/Bumpless
function)

Related parameters
SV setting & monitor mode:

e Manipulated output value at MV transfer (P. 7-11)

Operation mode:
e Auto/Manual transfer (P. 7-17)

I For the Balanceless/bumpless function, refer to 6.7 Auto/Manual

Transfer (P. 6-23).

PV transfer function

PES

7-128

It is selected whether or not Measured value (PV) with the operation mode
transferred to Auto mode from Manual mode is used as Set value (SV).

It is possible to prevent a Manipulated output value (MV) from its sudden
change by substituting Measured value (PV) for Set value (SV).

Data range

Factory set value

0: Unused
1: Used

0

Related parameter
Operation mode:
e Auto/Manual transfer (P. 7-17)
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Function block 51 (F51.)

F l; ’l This is the first parameter symbol of Function block 51 (F51.).

F51.
Control action

0 q Use to select the action type of control.
Data range Factory set value
0: Brilliant IT PID control (direct action) 1
1: Brilliant IT PID control (reverse action)
2: Brilliant IT Heat/Cool PID control [water cooling] If the control action is
3: Brilliant IT Heat/Cool PID control [air cooling] specified by the model and
4: Brilliant II Heat/Cool PID control [Cooling gain suffix code when ordering,
linear type] that control action becomes
5: Brilliant II Position proportioning PID control the factory set value.
(reverse action)
6: Brilliant II Position proportioning PID control
(direct action)

L] with Output 2 (OUT2) optional, Heat/Cool PID control and Position
proportioning PID control can be set.

B Description of function

® PID control (direct action)
The Manipulated output value (MV) increases as the Measured value (PV) increases.
This action is used generally for cool control.

® PID control (reverse action)
The Manipulated output value (MV) decreases as the Measured value (PV) increases.
This action is used generally for heat control.

MV MV
A A

P PV P PV
Direct action Reverse action
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® Heat/Cool PID control

In Heat/Cool control, only one controller enables heat and cool control. For example, this is effective
when cool control is required in extruder cylinder temperature control.

Water cooling/Air cooling:

Cooling gain linear type:

Manipulated output

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.

The algorithm assuming applications without nonlinear cooling

capability is empl

oyed.

value (MV) Proportional band Proportional band
[heat-side] [cool-side]
100 % /T
/
Manipulated output / Manipulated output
value (MV1) /| value (MV2)
[heat-side] / [cool-side]
/
0% ra » Temperature
Set value
(sv)
OL: Overlap oL DB DB: Deadband
« »le

® Position proportioning PID control
Position proportioning PID control converts the control output value of the controller into the
corresponding signal to control a motor driven valve (control motor) and then performs temperature
control of a controlled object by regulating fluid flow. In Position proportioning PID control of this
controller, it is possible to select the presence or absence of Feedback resistance (FBR) input which
monitors the degree of valve opening (necessary to be selected when ordering). In addition, the
direct action or reverse action can be selected.

[Connection example]

©;

FB400/900

OUT1 (open-side)

O

Power supply to
control motor

]

B EE

When the Feedback resistance
(FBR) is provided, terminal
numbers from 17 to 19 can be
availed.

[i7}
OUT2 (close-side) _
23}
[24
CLOSE
WIPER
OPEN

Control motor

Liquids —=

7-130

| Controlled object
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The details of setting differ depending on the presence or absence of Feedback resistance (FBR) input.

When the Feedback resistance (FBR) is provided:
e High/Low limit of valve position (limit value of FBR input) can be set.
[Output limiter high, Output limiter low]
o The valve position can be manually changed. [Manipulated output value (MV) setting in Manual mode]
e The feedback adjustment is necessary. [Feedback adjustment preparation]
o Action taken when Feedback resistance (FBR) input breaks can be selected.
[Action at Feedback resistance (FBR) input error]|
e Output value (FBR input) with the output turned on or off when the Autotuning (AT) function is
executed can be restricted. [Output value with AT turned on, Output value with AT turned off]

o The close-side (or open-side) output remains ON when the valve position is fully closed (or opened).
[Action at saturated output]

When the Feedback resistance (FBR) is not provided:
o Control motor operation can be restricted by the Integrated output limiter. [Integrated output limiter]
e The UP/DOWN key is used to output opening or closing signal in Manual mode.

UP key (open-side): While the UP key is being pressed, open-side output (OUT1) is output
continuously. Releasing the UP key turns off the output on the open-side
to hold the opened state at that time.

DOWN key (close-side): While the DOWN key is being pressed, close-side output (OUT2) is
output continuously. Releasing the DOWN key turns off the output on the
closed-side to hold the opened state at that time.

Parameter Valid/Invalid depending on the presence or absence of FBR input (% : Valid, —: Invalid)
Parameter When the Feedback resistance | When the Feedback resistance
(Engineering mode) (FBR) input is provided (FBR) input is not provided
Manipulated output value (MV1) at STOP mode X =
Output limiter high [MV1] X =
Output limiter low [MV1]
Output value with AT turned on X =
Output value with AT turned on
Open/Close output neutral zone * X
Open/Close output differential gap * X X
Action at Feedback resistance (FBR) input error X =
Feedback adjustment X —
Control motor time * X X
Integrated output limiter = X
Valve action at STOP * X X
Action at saturated output X -

* Always set this item regardless of the presence or absence of opening Feedback resistance (FBR) input.

[L]  Position proportioning PID control can be performed if two output points are selected when
ordering.

L1} When the control action is the Position proportioning PID control, the Startup tuning (ST) is
not availed. In addition, the Output change rate limiter is invalid.

L2 For the setting method of Position proportioning PID control, refer to 6.12 Position
Proportioning PID Control (P. 6-40).
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7-132

Brilliant 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

LR INA3

if P, I and D values are set to focus on “better response to control set value change,” “response to
external disturbance” deteriorates. In contrast, if PID values are set to focus on “better response to
external disturbance,” “response to control set value change” deteriorates. In brilliant IT PID control a
form of “response to control set value change” can be selected from among Fast, Medium and Slow
with PID constants remaining unchanged so as to be in good “response to external disturbance.” 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 Response to disturbance change

Set value ﬁ Set value \//-\\_//\’

P, I and D constants set so as to be in good response to disturbance

Response to set value change Response to disturbance change
Set value //\\.//\'A Set value \//\

Brilliant Il PID control

Response to set value change Response to disturbance change
/ Fast
Medium
Set value /\)é Set value /\
4
Slow

Restriction of undershooting when the set value (SV) is lowered

The undershoot factor
is small.

Set value I

The undershoot factor
is large.

V4
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F51.

Integral/Derivative time decimal point position

I ddP

F51.

Use to select a Decimal point position of Integral time and Derivative time.

Data range Factory set value

0: 1 second setting (No decimal place) 0
1: 0.1 seconds setting (One decimal place)

Related parameters
(Item whose position of the decimal point is automatically converted if the
position of the decimal point is changed.)
Parameter setting mode:

e Integral time [heat-side] (P. 7-25) e Integral time [cool-side] (P. 7-27)

e Derivative time [heat-side] (P. 7-25) e Derivative time [cool-side] (P. 7-28)
Engineering mode:

e Integral time limiter (high) [heat-side] (P. 7-151)

e Integral time limiter (low) [heat-side] (P. 7-1501

e Derivative time limiter (high) [heat-side] (P. 7-152)

e Derivative time limiter (low) [heat-side] (P. 7-152)

e Integral time limiter (high) [cool-side] (P. 7-154)

e Integral time limiter (low) [cool-side] (P. 7-154)

e Derivative time limiter (high) [cool-side] (P. 7-155)

e Derivative time limiter (low) [cool-side] (P. 7-155)

Derivative gain

diA

IMRO1WO03-E11

Use to set a gain used for the derivative action in PID control. Derivative gain
should not be changed under ordinary operation.

Data range Factory set value
0.1 to 10.0 6.0

[[L] Under ordinary operation, it is not necessary to change the factory set
value.

Related parameters
Parameter setting mode:

e Derivative time [heat-side] (P. 7-25) e Derivative time [cool-side] (P. 7-28)
Engineering mode:

e Derivative time limiter (high) [heat-side] (P. 7-152)

e Derivative time limiter (low) [heat-side] (P. 7-152)

e Derivative time limiter (high) [cool-side] (P. 7-155)

e Derivative time limiter (low) [cool-side] (P. 7-155)
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F51.
ON/OFF action differential gap (upper)
ON/OFF action differential gap (lower)

0 H H ON/OFF action differential gap (upper):
Use to set the ON/OFF control differential gap (upper).
H ) ON/OFF action differential gap (lower):
0L Use to set the ON/OFF control differential gap (lower).
Data range Factory set value

TC/RTD inputs: 1
0 to Input span (Unit: °C [°F])
Varies with the setting of the Decimal point position
(P. 7-71).

Voltage (V)/Current (I) inputs: 0.1 % of input span
0.0 to 100.0 % or input span

Related parameter

Parameter setting mode:
¢ Proportional band [heat-side] (P. 7-24)

Engineering mode:
e Decimal point position (P. 7-71)

B Description of function

ON/OFF control is possible when the Proportional band is set to “0” or “0.0.” 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.

Differential gap
(Upper)

Set value (SV)
Differential gap

(Lower)

Manipulated output| =5 OFF ON OFF ON OFF
value (MV)

P Time
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F51.
Action (high) at input error
Action (low) at input error

H I~ Action (high) at input error:
(] H E Use to select the action when the measured value reaches the Input error
determination point (high).
H 1 F Action (low) at input error:

L Use to select the action when the measured value reaches the Input error
determination point (low).

Data range Factory set value

0: Normal control 0
1: Manipulated output value at input error

Related parameters
Engineering mode:
e Input error determination point (high),
Input error determination point (low) (P. 7-74)
e Manipulated output value at input error (P. 7-136)

B Description of function

Input Error Determination:
Example: Input range: 0to 400 °C
Input error determination point (high): 300 °C
Input error determination point (low): 50 °C

Differential gap
(0.1 % of input span)

Action area atinputerror | | ~ Action area at input error
0°C 50 °C 300 °C 400 °C
| JAN A
Input error determination point Input error determination point
(low) (high)
Input range
<
(Within input scale range)
Manipulated output value Manipulated output value
at input error e Auto mode at input error
Manipulated output value (MV) >
obtained by PID control
Select one of these e Manual mode Select one of these

Manipulated output value (MV)
at manual setting

< > > >

PID control output PID control output

[Manipulated output action at input error]

e Auto mode
Selected to the Manual mode just when determined to be at input error to output the manipulated
output value set by the Manipulated output value at input error.

e Manual mode
Not selected to the Manipulated output value at input error even if determined to be at input error.

When selected to RUN (control start) with any input error (burnout, etc.) occurring at STOP
(control stop), not selected to the Manipulated output value at input error (both in Auto and
Manual modes).
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F51.
Manipulated output value at input error

P q I:I When the measured value reaches Input error determination point and Action at

input error is set to “l: Manipulated output value at input error,” this
manipulated value is output.

Data range Factory set value
—105.0 to +105.0 % 0.0

L[] The actual output value becomes the value restricted by the Output limiter.

L] When the control action is the Position proportioning PID control:
When there is no Feedback resistance (FBR) input or the same input

breaks, action taken at that time is in accordance with the Valve action
setting at STOP.

Related parameters
Engineering mode:
e Action (high) at input error, Action (low) at input error (P. 7-135)

e Output limiter high (MV1), Output limiter low (MV1) (P. 7-138)
¢ Valve action at STOP (P. 7-162)

F51.

Manipulated output value (MV1) at STOP mode
Manipulated output value (MV2) at STOP mode

— Manipulated output value to be output at STOP (control sto
- b | p p p ( p)

Data range Factory set value

r 5 HE’ 5.0 to +105.0 % 5.0

[[I] When the control action is the Position proportioning PID control:
Only when there is Feedback resistance (FBR) input and it does not
break, the Manipulated output value (MV1) at STOP (mode) is output.

Related parameter
Operation mode:
e RUN/STOP transfer (P. 7-18)
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F51.

Output change rate limiter (up) [MV1]
Output change rate limiter (down) [MV1]
Output change rate limiter (up) [MV2]
Output change rate limiter (down) [MV2]

_1 Use to set the Output change rate limiter (up) to limit of the variation of output
oru is set. Use to set the Output change rate limiter (down).
Data range Factory set value
ord & v
0.0 to 100.0 %/second of manipulated output 0.0
117 (0.0: OFF)
oruc
L] Invalid when the control action is the Position proportioning PID control.
J
or dL Related parameters

Engineering mode:
e Output limiter high (MV1), Output limiter low (MV1),
Output limiter high (MV2), Output limiter low (MV2) (P. 7-138)

B 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

Manipulated output (MV) =>|

0.0to
100.0 % of
manipulated
4 output

Sudden
variation of
output

MV

1 secon

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).

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

[LL]  If the output change rate is set smaller, it will cause slow
Derivative action.

control response and affect

[L]  When the Output change rate limiter is used, you may not be able to obtain appropriate PID

constants by Autotuning.

[I]  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.

F51.
Output limiter high (MV1)
Output limiter low (MV1)
Output limiter high (MV2)
Output limiter low (MV2)

H Output limiter high (MV1):

it

o

Output limiter low (MV1):

0
——

(W]

r~

x| |-
M

Output limiter high (MV2):

Output limiter low (MV2):

Use to set the high limit value of Manipulated output (MV1) [heat-side].
Use to set the low limit value of Manipulated output (MV1) [heat-side].

Use to set the high limit value of Manipulated output (MV2) [cool-side].

0 ,’ L ,-' Use to set the low limit value of Manipulated output (MV2) [cool-side].
Data range Factory set value
Output limiter high (MV1): 105.0
_ Output limiter low (MV1) t0 105.0% | __________________
Output limiter high (MV2): 105.0
Output limiter low (MV2) to 105.0 %
Output limiter low (MV1): -5.0
_ 0% to Output limiter high MV1) | .
Output limiter low (MV2): -5.0
—5.0 % to Output limiter high (MV2)
L] When the control action is the Position proportioning PID control:
Only when there is opening Feedback resistance (FBR) input and it does
not break, the output limiter becomes valid.
Continued on the next page.
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Continued from the previous page.

Related parameters
SV setting & monitor mode:
e Manipulated output value at MV transfer (P. 7-11)
Engineering mode:
e Manipulated output value at input error (P. 7-136)
¢ Output change rate limiter (up) [MV1],
Output change rate limiter (down) [MV1],
Output change rate limiter (up) [MV2],
Output change rate limiter (down) [MV2] (P. 7-137)
¢ Output value with AT turned on,
Output value with AT turned off (P. 7-148)

B Description of function
This is the function which restricts the high and low limits of Manipulated output values (MV).

Manipulated output value (MV)
100 %=>

The Manipulated output value
is not produced within this

Output limiter high= F——=———————————

Manipulated output value (MV)

Output limiter low=> S N
The Manipulated output value is not

produced within this range.
0 %> Time

[ Output limiter is available for ON/OFF action.
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F51.

Power feed forward selection

P F 'l: Use to select Use/Unuse of the Power feed forward (PFF) function.

Data range Factory set value

0: Unused 1
1: Used

Related parameter
Engineering mode:
e Power feed forward gain (P. 7-141)

B Description of function

The Power feed forward function monitors the electrical load through a dedicated transformer, and
adjusts manipulated output to compensate power supply fluctuation. If the power feed forward (PFF)
input voltage is decreased by about 30 % of the rated value, the Power feed forward function is turned
off. At this time, the control mode will return to the normal control (the same control as without the
Power feed forward function).

—
FB400
FB900
Sensor input
/
N
Power feed input LQQJ Control
tput
Power feed transformer W outpd
® L[ }—f
Load power supply Operating unit Controlled

object

[EE]  The Power feed forward function is used together with the Output change rate limiter
function, the Manipulated output value may exceed the limit of the Output change rate
limiter.

Output change .| Power feed Actual Manipulated

PID compute > rate limiter "l  forward ’ output value (MV)

Relationship between the Power feed forward and Output change rate limiter

@ When the Power feed forward function is set to “1: Used,” the function is turned off
under the following condition.
e When no Power feed forward (PFF) input is used (no Power feed transformer is
connected)
e When Power feed forward (PFF) input voltage is decreased by about 30 % of the
rated value

[[L]  This parameter applies only to instruments specified with the Power feed forward function
(optional) when ordered.

(AN Always use the dedicated power feed transformer included.
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F51.

Power feed forward gain

FI F F C’ Use to set a gain used for the Power feed forward (PFF) function.
= Power feed forward gain should not be changed under ordinary operation.

Data range Factory set value

0.01 to 5.00 1.00

1] Under ordinary operation, it is not necessary to change Power feed
forward gain set value.

Related parameter
Engineering mode:
e Power feed forward selection (P. 7-140)

B Description of function
Power supply voltage variations may give disturbances to the controlled temperature as they make an

effect on external devices other than heaters.
If in such a case, control stability can be maintained by adjusting the Power feed forward gain.

Usually, the instrument is used at a gain of 1.00.

[} This parameter applies only to instruments specified with the Power feed forward function
(optional) when ordered.
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F51.
Derivative action

C{ l’— FI Use to select the action of derivative term.
Data range Factory set value
0: Measured value derivative 0
1: Deviation derivative

L] In Position proportioning PID control, action becomes Measured value
derivative regardless of the setting.

Related parameter
Operation mode:
e PID/AT transfer (P. 7-15)

B Description of function

Measured value derivative: PID control putting much emphasis on response most adaptive to fixed
set point control (mode)

Measured value derivative (PID control)

Overshoot i @ Disturbance

Set value (SV) —
ﬁDisturbance

\ Measured value (PV)

Deviation derivative: PID control putting much emphasis on follow-up most adaptive to ramp
control or cascade control using a ratio of setting change limiter, etc. It is
effective to follow-up at powering up a load or restrict the amount of
overshooting when changed to Soak from Ramp.

Deviation derivative (PID control)
@ Follow-up

Measured value (PV)

Follow-up
Set value (SV)
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F51.
Undershoot suppression factor

| l:, This is a factor to suppress undershoot on the cool side.

/
L

Data range Factory set value

0.000 to 1.000 Water cooling: 0.100

Air cooling: 0.250

Cooling gain linear type:
1.000

L] The Undershoot suppression factor is invalid even if set when control is
not in Heat/Cool PID control.

Related parameter
Engineering mode:
¢ Control action (P. 7-129)

B Description of function

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 VAV

The undershoot factor
is large.

[CX 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.
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F51.
Overlap/Deadband reference point

d b ,D F/ Adjust the Overlap/Deadband reference point at Heat/Cool PID control.

Data range Factory set value
0.0 to 1.0 0.0

L] Overlap/Deadband reference point can only be adjusted when the control
method is Heat/Cool PID control.

Related parameter

Parameter setting mode: Engineering mode:
e Proportional band [heat-side] (P. 7-24) ¢ Control action (P. 7-129)
e Proportional band [cool-side] (P. 7-27)
¢ Overlap/Deadband (P. 7-29)

B Description of function

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 _ ‘
Heat-side 1.0 »> Cool-side
output value 05 output value
0% A A A Temp.
Setvalue Setvalue Setvalue
(SV) (SV) (SV)
{ ngA} { ngA} { d:’%A } dbPA: Overlap/Deadband reference point

Example: Difference in Overlap/Deadband reference point
[Overlap/Deadband reference point: 0.0 ]

MV Proportional band  Proportional band MV
[heat-side] [cool-side]
le—» «—> T
100 % — 100 %
Heat-side Cool-side Heat-side Cool-side
output value output value output value output value
0% Temp. 0% A Temp.
Set value (SV) Set value (SV)
[dbPA] [dbPA]
Deadband dbPA: Overlap/Deadband reference point Overl
eadba verlap
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[Overlap/Deadband reference point: 0.5 ]
MV Proportional band  Proportional band MV
[heat-side] [cool-side]
> «—»
100 % == 100 % —
s /7
/ '
/7 4
Heat-side , Cool-side Heat-side Cool-side
output value , output value output value + | output value
/, //
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 Proportional band
[heat-side] [cool-side] when Deadband is 0.
le—» «—»
100 % 100 %
Heat-side /" Cool-side Heat-side Cool-side
output value output value output value output value
0% A > Temp. 0% A > Temp.
Position of Proportional Set value (SV) . Set value (SV)
band when Deadband [dbPA]  dbPA: Overlap/Deadband reference point [dbPA]
is 0.
Qeadband Overlap

IMRO1WO03-E11

[l]  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.
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Function block 52 (F52.)

F q EI This is the first parameter symbol of Function block 52 (F52.).
F52.
AT bias
,q I'- b Use to set a bias to move the set value only when Autotuning (AT) is activated.
Data range Factory set value

—Input span to +Input span 0
Varies with the setting of the Decimal point position
(P. 7-71).

Related parameter

Operation mode:
e PID/AT transfer (P. 7-15)

Engineering mode:
e Decimal point position (P. 7-71)

B Description of function

The AT bias is used to prevent overshoot during Autotuning in the application which does not allow
overshoot even during Autotuning. RKC Autotuning method uses ON/OFF control at the set value to
compute the PID values. However, if overshoot is a concern during 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) 2 Y
/’\ /\/ AT bias
AT point =2 /\\/ \_/ v

P Time
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F52.
AT cycles

'l:') I’— I~ The number of ON/OFF cycles is selected when the Autotuning (AT) function
L is executed.

Data range Factory set value

0: 1.5 cycles 1
1: 2.0 cycles
2: 2.5 cycles
3: 3.0 cycles

Related parameter
Operation mode:
e PID/AT transfer (P. 7-15)

B Example

When the AT cycle is set to 1.5 cycle and the Autotuning (AT) function is executed just after the
power is turned on.

Measured value (PV)

A AT cycle: 1.5

AT cycle: 1.0
< >

Set value (SV) & /\\//\ /\\/\\/

Start the PID computation in accordance with
PID parameters Elculated by AT.

~ A P» Time

AT start AT end
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F52.
AT differential gap time

Ei ’l- H Use to set an ON/OFF action differential gap time for Autotuning (AT). This
function prevents the AT function from malfunctioning caused by noise.

Data range Factory set value
0.0 to 50.0 seconds 10.0

Related parameter
Operation mode:
e PID/AT transfer (P. 7-15)

B Description of function

In order to prevent the output from chattering due to the fluctuation of a Measured value (PV) caused
by noise during Autotuning, the output on or off state is held until AT differential gap time has passed
after the output on/off state is changed to the other.
Set AT differential gap time to “1/100 x Time required for temperature rise.”
[Example]
A: AT cycle time when the AT differential gap time is set to 0.0 second
The output chatters due to the fluctuation of the Measured value (PV) caused by noise, and
Autotuning (AT) function is not able to monitor appropriate cycles to compute suitable PID
values.
B: AT cycle time when the AT differential gap time is set to “Time corresponding to 0.25 cycles.”
The fluctuation of a Measured value (PV) caused by noise is ignored and as a result Autotuning
(AT) function is able to monitor appropriate cycles to compute suitable PID values.

Measured value (PV)

Fluctuation of measured value (PV)
caused by noise

Set value (SV) = i A /\\//\\/

v

0 <«
AT start "
AT differential gap time

a4
Av\

P Time

[[L]  The factory set value of the AT cycle is 2 cycles.
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F52.

Output value with AT turned on
Output value with AT turned off

H II- on Output value with AT turned on:
This parameter is for limiting the Manipulated output value (ON side) while

the Autotuning (AT) function is being executed.

H l- O F Output value with AT turned off:

This parameter is for limiting the Manipulated output value (OFF side) while

the Autotuning (AT) function is being executed.

Data range Factory set value
Output value with AT turned on: 105.0
Output value with AT turned off to +105.0 %
Output value with AT turned off: -105.0
—105.0 % to Output value with AT turned on

L] The actual output value becomes the value restricted by the output limiter.

(AR

When the control action is the Position proportioning PID control:

Only when there is Feedback resistance (FBR) input and it does not break,
the output value with AT turned on or output value with AT turned off

becomes valid.
Output value with AT turned on:

High limit value for Feedback resistance input while the Autotuning

(AT) function is being executed
Output value with AT turned off:

Low limit value for Feedback resistance input while the Autotuning

(AT) function is being executed

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Engineering mode:
e Output limiter high (MV1), Output limiter low (MV1),
Output limiter high (MV2), Output limiter low (MV2) (P. 7-138)

B Plus (+)/Minus (-) setting when in Heat/Cool PID control

Set the output value with AT
turned on to a plus (+) value.

Output value with the heat-side turned on = Output value with AT turned on

Output value with the heat-side turned off = Output limiter low (MV1) [heat-side]

Set the output value with AT
turned off to a minus (-) value.

Output value with the cool-side turned on = Output value with AT turned off

Output value with the cool-side turned off = Output limiter low (MV2) [cool-side]

Set the output values with AT
turned on and off to plus (+)
values.

The Autotuning (AT) function is executed only on the heat-side.

Output value with the heat-side turned on = Output value with AT turned on
Output value with the heat-side turned off = Output value with AT turned off
(Output value with AT turned on > Output value with AT turned off)

Set the output values with AT
turned on and off to minus (-)
values.

The Autotuning (AT) function is executed only on the cool-side.

Output value with the cool-side turned on = Output value with AT turned off
Output value with the cool-side turned off = Output value with AT turned on
(Output value with AT turned on > Output value with AT turned off)

IMRO1WO03-E11
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F52.

Proportional band limiter (high) [heat-side]
Proportional band limiter (low) [heat-side]

PLH

ALL

7-150

Proportional band limiter (high) [heat-side]:

Use to set the high limit value of Proportional band [heat-side].
Proportional band limiter (low) [heat-side]:

Use to set the low limit value of Proportional band [heat-side].

The Proportional band [heat-side] range is restricted while the Startup tuning
(ST) and Autotuning (AT) functions are being executed.

Data range Factory set value
TC/RTD inputs: Proportional band limiter (high):
0 (0.0, 0.00) to Input span (Unit: °C [°F]) Input span
Varies with the setting of the Decimal point position Proportional band limiter (low):
C®TIN 000,000 ...
Voltage (V)/Current (I) inputs: Proportional band limiter (high):
0.0 to 1000.0 % of input span 1000.0 %
Proportional band limiter (low):
0.0 %

Related parameters
Operation mode:

e PID/AT transfer (P. 7-15)

e Startup tuning (ST) (P. 7-16)
Parameter setting mode:

e Proportional band [heat-side] (P. 7-24)
Engineering mode:

e Decimal point position (P. 7-71)
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F52.
Integral time limiter (high) [heat-side]
Integral time limiter (low) [heat-side]

II L H Integral time limiter (high) [heat-side]:

Use to set the high limit value of Integral time [heat-side].
| Integral time limiter (low) [heat-side]:
L Use to set the low limit value of Integral time [heat-side].

|
J

it

The Integral time [heat-side] range is restricted while the Startup tuning (ST)
and Autotuning (AT) functions are being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Integral time limiter (high):
3600
Integral time limiter (low):
0

L) The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

LI If the Autotuning (AT) function is executed when the Integral time
limiter (high) [heat-side] is set at “0” or “0.0,” P and D values suitable to
PD control (heat-side) are computed (excluding the Position
proportioning PID control).

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
e Startup tuning (ST) (P. 7-16)
Parameter setting mode:
e Integral time [heat-side] (P. 7-25)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-133)
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F52.
Derivative time limiter (high) [heat-side]
Derivative time limiter (low) [heat-side]

C{ L H Derivative time limiter (high) [heat-side]:

Use to set the high limit value of Derivative time [heat-side].
T Derivative time limiter (low) [heat-side]:

oL L Use to set the low limit value of Derivative time [heat-side].

The Derivative time [heat-side] range is restricted while the Startup tuning (ST)
and Autotuning (AT) functions are being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Derivative time limiter (high):
3600
Derivative time limiter (low):
0

L] The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

LY If the Autotuning (AT) function is executed when the Derivative time
limiter (high) [heat-side] is set at “0” or “0.0,” P and I values suitable to
PI control (heat-side) are computed.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
e Startup tuning (ST) (P. 7-16)
Parameter setting mode:
e Derivative time [heat-side] (P. 7-25)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-133)
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F52.
Proportional band limiter (high) [cool-side]

Proportional band limiter (low) [cool-side]

Fl C ) H Proportional band limiter (high) [cool-side]:
L Use to set the high limit value of Proportional band [cool-side].

F, | ) Proportional band limiter (low) [cool-side]:
CLL Use to set the low limit value of Proportional band [cool-side].

The Proportional band [cool-side] range is restricted while the Autotuning (AT)

function is being executed.

Data range Factory set value
TC/RTD inputs: Proportional band limiter (high):
1 (0.1, 0.01) to Input span (Unit: °C [°F]) Input span
Varies with the setting of the Decimal point position | Proportional band limiter (low):
(P. 7-71). 1(0.1,0.01)
Voltage (V)/Current (I) inputs: Proportional band limiter (high):
0.1 to 1000.0 % of input span 1000.0 %
Proportional band limiter (low):
0.1 %

L1 The Proportional band limiter (high) [cool-side] and Proportional band
limiter (low) [cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Proportional band [cool-side] (P. 7-27)
Engineering mode:
e Decimal point position (P. 7-71)

IMRO1WO03-E11 7-153



7.5 Engineering Mode

F52.

Integral time limiter (high) [cool-side]
Integral time limiter (low) [cool-side]

|
|

C

—

H

|

m

it

——

7-154

Integral time limiter (high) [cool-side]:

Use to set the high limit value of Integral time [cool-side].
Integral time limiter (low) [cool-side]:

Use to set the low limit value of Integral time [cool-side].

The Integral time [cool-side] range is restricted while the Autotuning (AT)
function is being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Integral time limiter (high):
3600
Integral time limiter (low):
0

[} The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

LL) If the Autotuning (AT) function is executed when the Integral time
limiter (high) [cool-side] is set at “0” or “0.0,” P and D values suitable to
PD control (cool-side) are computed.

L) The Integral time limiter (high) [cool-side] and Integral time limiter (low)
[cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Integral time [cool-side] (P. 7-27)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-133)
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F52.

Derivative time limiter (high) [cool-side]
Derivative time limiter (low) [cool-side]

dclH

| _ 11
OCcLL

IMRO1WO03-E11

Derivative time limiter (high) [cool-side]:

Use to set the high limit value of Derivative time [cool-side].
Derivative time limiter (low) [cool-side]:

Use to set the low limit value of Derivative time [cool-side].

The Derivative time [cool-side] range is restricted while the Autotuning (AT)
function is being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Derivative time limiter (high):
3600
Derivative time limiter (low):
0

[} The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

LLY If the Autotuning (AT) function is executed when the Derivative time
limiter (high) [cool-side] is set at “0” or “0.0,” P and I values suitable to
PI control (cool-side) are computed.

L] The Derivative time limiter (high) [cool-side] and Derivative time limiter
(low) [cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Derivative time [cool-side] (P. 7-28)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-133)
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F52.
Proportional band adjusting factor [heat-side]

Proportional band adjusting factor [cool-side]

P H | Proportional band adjusting factor [heat-side]:
u This is a factor which is multiplied by the Proportional band [heat-side]

computed by executing the Autotuning (AT) function.

/C' C H l_l’ Proportional band adjusting factor [cool-side]:
This is a factor which is multiplied by the Proportional band [cool-side]

computed by executing the Autotuning (AT) function.

Factory set value
1.00

Data range

0.01 to 10.00 times

L) The Proportional band adjusting factor [cool-side] is valid only during
Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)

Parameter setting mode:
e Proportional band [heat-side] (P. 7-24)

¢ Proportional band [cool-side] (P. 7-27)

F52.
Integral time adjusting factor [heat-side]

Integral time adjusting factor [cool-side]

| ,C, | Integral time adjusting factor [heat-side]:
I u This is a factor which is multiplied by the Integral time [heat-side] computed

by executing the Autotuning (AT) function.

l' C H’ N ,I Integral time adjusting factor [cool-side]:
This is a factor which is multiplied by the Integral time [cool-side] computed

by executing the Autotuning (AT) function.

Factory set value
1.00

Data range

0.01 to 10.00 times

[L] The Integral time adjusting factor [cool-side] is valid only during
Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)

Parameter setting mode:
e Integral time [heat-side] (P. 7-25)

e Integral time [cool-side] (P. 7-27)
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F52.

Derivative time adjusting factor [heat-side]

Derivative time adjusting factor [cool-side]

dAdJ

dcHJ

IMRO1WO03-E11

Derivative time adjusting factor [heat-side]:
This is a factor which is multiplied by the Derivative time [heat-side]

computed by executing the Autotuning (AT) function.

Derivative time adjusting factor [cool-side]:
This is a factor which is multiplied by the Derivative time [cool-side]

computed by executing the Autotuning (AT) function.

Factory set value
1.00

Data range

0.01 to 10.00 times

L] The Derivative time adjusting factor [cool-side] is valid only during
Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Derivative time [heat-side] (P. 7-25)
e Derivative time [cool-side] (P. 7-28)
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Function block

53 (F53.)

F53

F53.

This is the first parameter symbol of Function block 53 (F53.).
Only when Position proportioning PID control is selected, the parameters in this

block are valid.

In addition, if no Feedback resistance (FBR) input is specified when ordering,

there are parameters which will become invalid even when set.

Open/Close output neutral zone

ddb

Use to set Open/Close output neutral zone.

Data range

Factory set value

0.1 to 10.0 % of output

2.0

Related parameters
Engineering mode:

¢ Open/Close output differential gap (P. 7-159)
e Action at feedback resistance (FBR) input error (P. 7-159)

¢ Feedback adjustment (P. 7-160)

B Description of function

The neutral zone is used to prevent a control motor from repeating ON/OFF too frequently. When the
PID computed output value is within the neutral zone, the controller will not output the MV to a

control motor.
Addition of +aMV §
Neutral zone

Addition of _Anvlv;
Open T

Close l

7-158

Sampling cycle

T-—t

|

|

|

|
———————}—

I

|

|

+
1

-~ ———

|

The open-side output is ON

The controller does not output
the AMV to a control motor when
the PID computed output value
is within the neutral zone.

The close-side output is ON
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F53.
Open/Close output differential gap

l_{ HE Use to set differential gap of Open/Close output used in the Position
= proportioning PID control.

Data range Factory set value
0.1 to 5.0 % of output 1.0

Related parameters

Engineering mode:
e Open/Close output neutral zone (P. 7-158)
e Action at feedback resistance (FBR) input error (P. 7-159)
e Feedback adjustment (P. 7-160)

B Description of function

The Open/Close output differential gap prevents output ON/OFF chattering caused by fluctuation of
feedback resistance input.

Neutral zone —p

Open side OFF

0

MV1

»

Close side OFF

|
|
|
|
I
MV1: Manipulated output value
Differential gap of

Open/Close output

F53.

Action at Feedback resistance (FBR) input error
I_{ b r Use to select an action at the Feedback resistance (FBR) input break.
= Data range Factory set value
0: Action depending on the value action at STOP 0
1: Control action continued

Related parameters
Engineering mode:
e Open/Close output neutral zone (P. 7-158)
¢ Open/Close output differential gap (P. 7-159)
e Feedback adjustment (P. 7-160)
¢ Valve action at STOP (P. 7-162)
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F53- FBR

Feedback adjustment
P 5 Feedback adjustment function is to adjust controller’s output value to match the
o Feedback resistance (FBR) of the control motor.

After the adjustment, the Manipulated output value of 0 to 100 % obtained after
PID computation matches the valve position signal of the fully closed position
to the fully opened position [Feedback resistance (FBR) input] sent from the
control motor. The adjustment have to be completed before starting operation.
Always make sure that the wiring is correct and the control motor operates
normally before the adjustment. (Refer to P. 7-130)

In addition, if opening adjustment is performed, the control motor time is
automatically computed. However, if the time thus computed is less than
5 seconds, no set value is updated.

Data range Factory set value

0 (AdJ): Adjustment end —
1 (oPn): During adjustment on the open-side
2 (CLS): During adjustment on the close-side

B Adjustment procedure

At the Adjustment preparation screen, press the shift key for 5 seconds to start the adjustment.
The display automatically returns to the Adjustment Preparation screen after the adjustment is
completed.

P Adjustment preparation screen
o5

Add

\LPress the shift key for 5 seconds.

,D Adjustment screen for open direction.
o5

oPn
\LAutomaticaIIy

’D q Adjustment screen for close direction.
0
-

|
LL

Automatically

(Adjustment end)

L]  Display returns to the PV/SV monitor screen if no key operation is performed within
1 minute (except during the feedback adjustment).
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F53- FBR

Control motor time
- r This is the time required until the control motor is fully opened from its fully
noi closed state.

Data range Factory set value
5 to 1000 seconds 10

L] If opening adjustment is performed, the Control motor time is
automatically computed. However, if the time thus computed is less than
5 seconds, no set value is updated.

Related parameter
Engineering mode:
e Integrated output limiter (P. 7-161)

F53.
Integrated output limiter

) ,q This is a restricted value when the output on the open or closed side is
oL integrated. If the output on the open (or closed) side is output in succession, it is
integrated and if the result reaches the Integrated output limiter value, the output
on the open (or closed) side is turned off. In addition, if the output on the open
(or closed) side is reversed, the integrated value is reset.

Data range Factory set value

0.0 to 200.0 % of control motor time 150.0
(0.0: Integrated output limiter function OFF)

L[] The Integrated output limiter is invalid when the Feedback resistance
(FBR) input was used.

Related parameter
Engineering mode:
¢ Control motor time (P. 7-161)

B Setting example

If control is started at the fully closed state when the control motor time is set at 10 seconds and the
Integrated output limiter value is set at 100 %, the following results.

The output on the open-side The output on the open-side The output on the close-side is
is output for 3 seconds. is output for 5 seconds. output for 2 seconds, and the
integrated output value of open-
Open-side side integrated Open-side side integrated side is reset at once.
[value: 30 % ] [value: 80 % ] Next, the output on the close-side
starts being integrated.

(New close-side integrated value
becomes 20 %.)
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F53.

Valve action at STOP

HAL

F53.

Select the valve action when Feedback resistance (FBR) input is disabled or
“0 (Action depending on the value action setting at STOP)” is set for the action

when a Feedback resistance (FBR) input break occurs.

Data range

Factory set value

0: Close-side output OFF, Open-side output OFF
1: Close-side output ON, Open-side output OFF
2: Close-side output OFF, Open-side output ON

0

Related parameter
Engineering mode:

e Action at Feedback resistance (FBR) input error (P. 7-159)

Action at saturated output

FBR
input

OPTION

HRSa

Set to maintain ON state for the close-side (or open-side) output when the valve

position is fully closed (or opened).

Data range

Factory set value

when the valve position is fully closed [or opened]).
1: Valid (The close-side [or open-side] output remains ON
state when the valve position is fully closed [or opened]).

0: Invalid (The close-side [or open-side] output turns to OFF 0

Related parameter
Engineering mode:

e Action at Feedback resistance (FBR) input error (P. 7-159)

B Description of function

[When the Action at saturated output is invalid]
The close-side output turns OFF when the valve position is fully closed (FBR input value <0 %). *
The open-side output turns OFF when the valve position is fully opened (FBR input value > 100 %). *

[When the Action at saturated output is valid]
The close-side output remains ON when the valve position is fully closed (FBR input value < 0 %). *
The open-side output remains ON when the valve position is fully opened (FBR input value > 100 %). *

* When controlling the valve position by Output limiter, the output limiter value becomes the close-side (or the
open-side) output value.

M To validate the Action at saturated output, make sure to use valve with limit switch.

L] Refer to the Action at Feedback resistance (FBR) input error for the valve action when the
FBR input is broken.

7-162
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Function block 54 (F54.)

F54

F54.

This is the first parameter symbol of Function block 54 (F54.).

ST start condition

575

F54.

Timing (starting condition) to activate the Startup tuning (ST) function is

selected.

Data range

Factory set value

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.

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.

0

Related parameter
Operation mode:
e Startup tuning (ST) (P. 7-16)

ST proportional band adjusting factor

5Py

IMRO1WO03-E11

This is a factor which is multiplied by the Proportional band computed by

executing the Startup tuning (ST) function.

Data range

Factory set value

0.01 to 10.00 times

1.00

Related parameter
Operation mode:
e Startup tuning (ST) (P. 7-16)
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F54.

ST integral time adjusting factor

5ME

F54.

This is a factor which is multiplied by the Integral time computed by executing

the Startup tuning (ST) function.

Data range

Factory set value

0.01 to 10.00 times

1.00

Related parameter

Operation mode:

e Startup tuning (ST) (P. 7-16)

ST derivative time adjusting factor

5 dt

7-164

This is a factor which is multiplied by the Drivative time computed by

executing the Startup tuning (ST) function.

Data range

Factory set value

0.01 to 10.00 times

1.00

Related parameter

Operation mode:

e Startup tuning (ST) (P. 7-16)
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Function block 55 (F55.)

F l; q This is the first parameter symbol of Function block 55 (F55.).
F55. Commu-
Automatic temperature rise group
L H U Group No. when conducting an Automatic temperature rise.

Controllers with the same group numbers are collected in one group and the
temperature is risen by other controllers so that they will synchronize with a
controller whose temperature rise is slowest in that group.

Data range Factory set value

Oto 16 0
(0: Automatic temperature rise function OFF)

L] The Automatic temperature rise function via Intercontroller communication
is executed when the Communication 2 port is ready to be used and the
Communication 2 protocol (CMP2) is set to “2: Intercontroller
communication.”

LL) If the group RUN/STOP function via Intercontroller communication is
used, all of the controllers in one group can simultaneously start rising
the temperature.

I For the Automatic temperature rise, refer to 6.14.4 Automatic
temperature rise function [with learning function] (P. 6-72).

Related parameters
Operation mode:
e Automatic temperature rise learning (P. 7-17)
Engineering mode:
e RUN/STOP group (P. 7-166)
e Automatic temperature rise dead time (P. 7-167)
¢ Automatic temperature rise gradient data (P. 7-167)
e Communication 2 protocol (P. 7-168)
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F55. Commu-

nication

RUN/STOP group

- q E Group No. when RUN/STOP transfer is made for each group.

Controllers with the same group numbers are collected in one group and
RUN/STOP transfer is made for each group.

Data range Factory set value
0 to 16 (0: RUN/STOP group function OFF) 0

L] The group RUN/STOP function via Intercontroller communication is
executed when the Communication 2 port is ready to be used and the
Communication 2 protocol (CMP2) is set to “2: Intercontroller
communication.”

LI If even one controller in the same group is set to STOP (control stop) by
Key operation, Communication or Digital input (DI), STOP (control
stop) results.

L] 1f even one controller in the same group is set to RUN (control start) by
Key operation, Communication or Digital input (DI), RUN (control start)
results. However, no RUN results if there is even one controller whose
Digital input (DI) is set to STOP.

[LL] If the group RUN/STOP function is used when an Automatic temperature
rise via Intercontroller communication is made, all of the controllers in
one group can simultaneously start rising the temperature.

== For selecting group RUN/STOP, refer to 6.14.3 Group RUN/STOP
function (P. 6-63).

Related parameters

Operation mode:
e RUN/STOP transfer (P. 7-18)

Engineering mode:
¢ Automatic temperature rise group (P. 7-165)
e Communication 2 protocol (P. 7-168)
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7.5 Engineering Mode

F55.

Automatic temperature rise dead time

LH-d

F55.

Control response dead time of a controlled object. It is computed by Automatic
temperature rise learning.

Data range Factory set value
0.1 to 1999.9 seconds 10.0

L] The Automatic temperature rise dead time is also computed when the
Startup tuning (ST) function [only when power is turned on] is executed.

2 For the Automatic temperature rise, refer to 6.14.4 Automatic
temperature rise function [with learning function] (P. 6-72).

Related parameters
Operation mode:

e Startup tuning (ST) (P. 7-16)

e Automatic temperature rise learning (P. 7-17)
Engineering mode:

e Automatic temperature rise group (P. 7-165)

e Automatic temperature rise gradient data (P. 7-167)

Automatic temperature rise gradient data

CHRT

IMRO1WO03-E11

This parameter is used to set the temperature change per one minute when the
Automatic temperature rise is performed.
It is computed by Automatic temperature rise learning.

Data range Factory set value

0.1 to Input span/minutes 1.0

L] The Automatic temperature rise gradient data is also computed when the
Startup tuning (ST) function [only when power is turned on] is executed.

L2 For the Automatic temperature rise, refer to 6.14.4 Automatic
temperature rise function [with learning function] (P. 6-72).

Related parameters
Operation mode:

e Startup tuning (ST) (P. 7-16)

e Automatic temperature rise learning (P. 7-17)
Engineering mode:

e Automatic temperature rise group (P. 7-165)

¢ Automatic temperature rise dead time (P. 7-167)
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7.5 Engineering Mode

Function block 60 (F60.)

F E EI This is the first parameter symbol of Function block 60 (F60.).
— The settings of parameters in this block become valid on the controller with the

Communication function (optional).

F60.
Communication 1 protocol
Communication 2 protocol

ll- ’_-7 ,D ,I Communication 1 protocol:
— Use to select the protocol for Communication 1 function.

Communication 2 protocol:

- 02
Lni—C Use to select the protocol for Communication 2 function.
Data range Factory set value
Communication 1 protocol: 0
0: RKC communication
1: Modbus If the Communication 1 protocol

is specified by the model and
suffix code when ordering, that
Communication 1 protocol
becomes the factory set value.

Communication 2 protocol: 2
0: RKC communication
1: Modbus
2: Intercontroller communication

L] For the Intercontroller communication, refer to 6.14 Group operation by
the Intercontroller communication (P. 6-60).

2~ For the Communication function, refer to the separate FB100/FB400/
FB900 Communication Instruction Manual IMR01W04-E[]).

Related parameters
Setup setting mode:
e Device address 1, Device address 2 (P. 7-44)
e Communication speed 1, Communication speed 2 (P. 7-44)
¢ Data bit configuration 1, Data bit configuration 2 (P. 7-45)
e Interval time 1, Interval time 2 (P. 7-46)
Engineering mode:
e External input type (P. 7-125)
e Automatic temperature rise group (P. 7-165)
e RUN/STOP group (P. 7-166)
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7.5 Engineering Mode

Function block 70 (F70.)

F10

F70.

This is the first parameter symbol of Function block 70 (F70.).

Setting change rate limiter unit time

Sdrl

F70.

Soak time unit

Set the time unit for Setting change rate limiter (up/down).

Data range

Factory set value

1 to 3600 seconds

60

Related parameter
Parameter setting mode:

e Setting change rate limiter (up), Setting change rate limiter (down) (P. 7-31)

5 dP

IMRO1WO03-E11

Use to select the time unit for Area soak time.

Data range

Factory set value

0: 0 hours 00 minutes to 99 hours 59 minutes
1: 0 minutes 00 seconds to 199 minutes 59 seconds

1

Related parameter
Parameter setting mode:
e Area soak time (P. 7-32)
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7.5 Engineering Mode

Function block 71 (F71.)

F l-,l ’I This is the first parameter symbol of Function block 71 (F71.).

F71.
Setting limiter high
Setting limiter low

q ‘l H Setting limiter high: Use to set a high limit of the set value.
= = Setting limiter low: Use to set a low limit of the set value.

q I'_ l' Data range Factory set value

Setting limiter high: Input scale high
Setting limiter low to Input scale high
Varies with the setting of the Decimal point position
(P. 7-71).

Setting limiter low: Input scale low
Input scale low to Setting limiter high
Varies with the setting of the Decimal point position
(P. 7-71).

Related parameters
Engineering mode:
e Decimal point position (P. 7-71)
e Input scale high, Input scale low (P. 7-72)

B Description of function
Setting limiter is to set the range of the Set value (SV).

[Example] The input range (input scale range) is from 0 to 400 °C, the Setting limiter high is
200 °C, and the Setting limiter low is 20 °C.

Setting range

0°C 20°C 200 °C 400 °C
Setting limiter low Setting limiter high
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7.5 Engineering Mode

Function block 91 (F91.)

F q ’I This is the first parameter symbol of Function block 91 (F91.).

Fo1.
ROM version monitor

Lr E] l',l l-,l Displays the version of loaded software.

Display range Factory set value

Version of ROM built in the controller —

Fo1.
Integrated operating time monitor

Ui Displays the integrated total operating time of the controller.

Display range Factory set value
0 to 19999 hours —
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7.5 Engineering Mode

Fo1.
Holding peak value ambient temperature monitor

,’— L’— LII Displays the maximum ambient temperature of the instrument.
Display range Factory set value
—-10.0 to +100.0 °C —

F91.

Power feed forward input value monitor

[N I~ Displays the input value of a power feed transformer.
HERT|  biessveim oty

Display range Factory set value

0.0 to 160.0 % —
Display in the percentage of the load voltage (rated
value).

Related parameters

Engineering mode:
e Power feed forward selection (P. 7-140)
e Power feed forward gain (P. 7-141)

[L] Display returns to the PV/SV monitor screen if no key operation is performed within
1 minute (except during the Power feed forward input value monitor display).
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8. TROUBLESHOOTING

8.1 Error Display

This Section describes error display when the Measured value (PV) exceeds the display range and the

self-diagnostic error.

B Display when input error occurs
The table below shows displays, description, control actions and solutions when the Measured value

(PV) exceeds the display range.

EE  Prior to replacing the sensor, always turn OFF the power or change to STOP with

RUN/STOP transfer.
Display Description Action (Output) Solution
Measured * Measured value (PV) exceeds the e Action at input error: Check input type, input
value (PV) Input scale high/low. Output depending on range, sensor and sensor
[Flashing] * Measured value (PV) exceeds the the action at Input error | connection.
Input error determination point (high/low limit)
(high/low limit). [Refer to page 7-135.]
oooo Over-scale
[Flashing] Measured value (PV) is above the e Event output:
display range limit high (or +19999). Output depending on
LI Underscale the event action at
[Flashing] Measured value (PV) is below the input error
display range limit low (or —19999).

Display range limit

Measured value
(PV) display

< >
Input scale low Input scale high
Measured Measured
value (PV) Input range value (PV)
Underscale flashing * (Input span) flashing * Over-scale

Ll Ll
5 % of input span —T

Action area at input error

L]
L 5 % of input span

Action area at input error

AN
Input error determination
(low)

Manipulated output at o Auto

input error

Manipulated output value (MV)

point
(high)

mode

Input error determination point

Manipulated output at
input error

< obtained by PID control >
Manipulated output ) ¢ Manual mode _ _T
(MV) Chooses either Manipulated output value (MV) Chooses either
r at manual setting ‘l
h Present output " Present output
Event ‘ Event status at input error Event status at input error

8-2

* "Flashing display" or "Non-flashing display” of PV can be selected for the PV flashing display at input

error of the Engineering Mode (F10).

IMRO1WO03-E11



8.1 Error Displays

B Self-diagnostic error

If an error is detected by the Self-diagnostic function, the PV display shows “Err,” and the SV
display shows the error code. If two or more errors occur simultaneously, the total summation of these

error codes are displayed.

converter is abnormal.

Custom data error

e There is an abnormality on
download data and it cannot
execute.

Watchdog timer error
o The part of an internal
program stops the action.

Stack overflow
e Stack area of stack pointer
overflows

M
3
£
(]

Program error (busy)
e Could not finish an internal
program in a specified time.

<Example of error display>

E rr

) |
iopoobooogoooodooond
AM MoN AREA

@]
GD | Qx| V| A

PV

AREA

Error Description Action Solution
number
,' Adjusted data error Display: Turn off the power at once.
* Adjusted data range is Error display (Err) If the FB400/900 is restored
abnormal. Output: to normal after the power is
,'_" Back-up error All ’ ) turned on again, then
~ | » Back-up action is abnormal. the output is OFF probable cause may be
e Data write failure (Same as the power off) external noise source
. . affecting the control
l—,’ A/D conver51.on error Communication: system. Check for the
e Response signal from A/D Possible external noise source.

If an error occurs after the
power is turned on again, the
FB400/900 must be repaired
or replaced.

Please contact RKC or our
distributors.

If any of the following error occurs, all actions of the FB400/900 are stopped. In this case, the error

number is not displayed.

Description

Action

Solution

Power supply voltage is abnormal (power
supply voltage monitoring)

RAM error (RAM check)

Display: All display is OFF
Output: All output is OFF

Communication:
No response

The FB400/900 must be
repaired or replaced.

Please contact RKC or our
distributors.
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8. TROUBLESHOOTING

8.2 Solutions for Problems

This section explains possible causes and solutions if any abnormality occurs in the instrument. For any
inquiries or to confirm the specifications of the product, please contact RKC or our distributors.

If it is necessary to replace a device, always strictly observe the warnings below.

/\[ WARNING

® To prevent electric shock or instrument failure, always turn off the system
power before replacing the instrument.

® To prevent electric shock or instrument failure, always turn off the power
before mounting or removing the instrument.

® To prevent electric shock or instrument failure, do not turn on the power until
all wiring is completed. Make sure that the wiring is correct before applying
power to the instrument.

® To prevent electric shock or instrument failure, do not touch the inside of the
instrument.

® All wiring must be performed by authorized personnel with electrical
experience in this type of work.

| CAUTION |

All wiring must be completed before power is turned on to prevent electric shock, instrument
failure, or incorrect action. The power must be turned off before repairing work for input break
and output failure including replacement of sensor, contactor or SSR, and all wiring must be
completed before power is turned on again.
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8.2 Solutions for Problems

H Display
Problem Possible cause Solution
No display appears The internal assembly is not Insert the internal assembly into the

inserted into the case correctly.

case correctly.

Power supply terminal connection
is not correct.

Connect the terminals correctly by
referring to 4.3 Wiring of Each
Terminal (P. 4-6).

Power supply terminal contact
defect.

Retighten the terminal screws

The proper power supply voltage is
not being supplied.

Apply the normal power supply by
referring to 9. SPECIFICATIONS
(P.9-1).

Display is abnormal

Noise source is present near the
instrument.

Separate the noise source from the
instrument.

Set the appropriate digital filter
according to the responding control
systems.

The terminal board on the instrument
using the thermocouple is directly
exposed to the air from an air
conditioner.

Do not directly expose the terminal
board to the air from the air
conditioner.

Remote setting signal input is in
parallel to two or more this
instruments which use grounding
type thermocouples.

Insert an isolator to enable isolated
remote setting signal input for each
instrument.

Measured value (PV) display
differs from the actual value

Proper sensor is not used.

Use the specified sensor.

The PV bias is set.

Set the PV bias to “OFF” by
referring to PV bias (P. 7-40).
However, this is limited only to
when the PV bias setting can be
changed.

The PV ratio is set.

Change the PV ratio setting by
referring to PV ratio (P. 7-40).
However, this is limited only to
when the PV ratio setting can be
changed.

Display value fluctuates

Setting of measured input sampling
cycle is not appropriate.
(Factory set value: 100 ms)

Set the appropriate sampling cycle
by referring to Sampling cycle
(P. 7-76).

However, this is limited only to
when the sampling cycle setting
can be changed.

@ How to check if the input function of the controller is working correctly.

e When the controller is configured as Thermocouple input:
Short the input terminals No. 23 and No. 24. If the controller shows a Measured value around the
ambient temperature of the input terminals, the input function of the controller is working correctly.

e When the controller is configured as RTD input:
Connect a 100 Q resistor between the input terminals No. 22 and No. 23 and short the input terminals
No. 23 and No. 24. If the controller shows Measured value around 0 °C (32 °F), the input function of
the controller is working correctly.

e When the controller is configured as Voltage/Current input:
Input a certain voltage or current from a voltage/current generator to the controller. If the controller
shows the equivalent input value, the input setting and function of the controller is working correctly.
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8.2 Solutions for Problems

B Control

Problem

Possible cause

Solution

Control is abnormal

The proper power supply voltage is
not being supplied.

Apply the normal power supply by
referring to 9. SPECIFICATIONS
(P.9-1).

Break of sensor and input lead
wires

Turn off the power or STOP the
operation by “RUN/STOP transfer”
and repair the sensor or replace it.

Sensor wiring improperly
conducted

Conduct sensor wiring correctly by
referring to 4.3 Wiring of Each
Terminal (P. 4-6).

Proper sensor is not used.

Use the specified sensor.

Sensor insertion depth is
insufficient.

Check whether sensor is inserted
loosely. If yes, fully insert the
Sensor.

Sensor insertion position is not
appropriate.

Insert the sensor at the specified
location.

Input signal wires are not separated
from instrument power and/or load
wires.

Separate each wire.

Noise source is present near the
wiring.

Separate the noise source from the
wiring.

Inappropriate PID constants

Set the appropriate PID constants.

Startup tuning (ST) function cannot
be activated

Startup tuning (ST) mode is “oFF.”
(Factory set value: oFF)

Refer to 6.6 Startup Tuning (ST)
(P. 6-18).

Requirements for performing the
Startup tuning (ST) function are not
satisfied.

Satisfy the requirements for
performing the Startup tuning
(ST) function by referring to
6.6 Startup Tuning (ST)

(P. 6-18).

Autotuning (AT) function not
activated

Requirements for performing the
Autotuning (AT) function are not
satisfied.

Satisfy the requirements for
performing the Autotuning (AT)
function by referring to

6.5 Autotuning (AT) (P. 6-15).

Autotuning (AT) suspended

Requirements for suspending the
Autotuning (AT) function are
established.

Identify causes for Autotuning
(AT) suspension by referring to
6.5 Autotuning (AT) (P. 6-15)
and then remove them.

Then, execute the Autotuning (AT)
function again.

Continued on the next page.
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8.2 Solutions for Problems

Continued from the previous page.

Problem

Possible cause

Solution

Acceptable PID values can not be
computed by Autotuning (AT)

The Autotuning (AT) function does
not appropriately much the
characteristics of the controlled
object.

Set PID constants manually.

The output change rate limiter is
set.

Set PID constants manually.

Set the Output change rate
limiter to “0.0: OFF” by referring
to Output change rate limiter
(up/down) (P. 7-137).

However, this is limited only to
when the Output change rate
limiter setting can be changed.

Autotuning (AT) cannot be
finished normally

A temperature change (UP and/or
Down) is 1 °C or less per minute
during Autotuning.

Autotuning (AT) is activated when
the set value is around the ambient
temperature or is close to the
maximum temperature achieved by
the load.

Set PID constants manually.

No stepwise output change

The output change rate limiter is
set.

Set the Output change rate
limiter to “0.0: OFF” by referring
to Output change rate limiter
(up/down) (P. 7-137).

However, this is limited only to
when the Output change rate
limiter setting can be changed.

Output does not become more than
(or less than) a specific value

The output limiter is set.

Change the Output limiter setting
by referring to Output limiter
(high/low) (P. 7-138).

However, this is limited only to
when the Output limiter setting
can be changed.
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8.2 Solutions for Problems

B Operation

Problem

Possible cause

Solution

No control RUN can be made by
key operation

(Digital input: Only DIS)

RUN/STOP transfer of the Digital
input (DI) is set to the contact
opened.

Check the contact state of
RUN/STOP transfer by referring
to 6.4 RUN/STOP Transfer

(P. 6-11).

No Manual mode can be made by
key operation.

(Digital input: any of DIS to DI17)

Auto/Manual transfer of the Digital
input (DI) is set to the contact
opened.

Check the contact state of
Auto/Manual transfer by referring
to 6.7 Auto/Manual Transfer
(P. 6-23).

No Remote mode can be made by
key operation

(Digital input: either DIS or DI6)

Remote/Local transfer of the
Digital input (DI) is set to the
contact opened.

Check the contact state of
Remote/Local transfer by referring
to 6.8 Remote/Local Transfer
(P. 6-28).

No control area transfer can be
made by key operation

Digital input (DI1 to DI3): Area transfer

Digital input (DI4): Area set

Control area transfer of the Digital
input (DI) is set to the contact
opened.

Check the contact state of control
area transfer by referring to

6.9 Control Area Transfer

(P. 6-32).

No setting change can be made by
key operation

Set data is locked.

Release the Set data lock by
referring to Set lock level
(P. 7-47).

Set value (SV) does not become
more than (or less than) a specific
value

The Setting limiter is set

Change the Setting limiter setting
by referring to Setting limiter
high/low (P. 7-170).

However, this is limited only to
when the Setting limiter setting
can be changed.

Set value (SV) does not change
immediately when the set value
(SV) is changed

The Setting change rate limiter is
set.

Set the Setting change rate limiter
to “OFF” by referring to Setting
change rate limiter (up/down)
(P. 7-31).

However, this is limited only to
when the Setting limiter setting
can be changed.

Remote setting (RS) input value
display differs from the actual
value

The RS bias is set.

Set the RS bias to “OFF” by
referring to RS bias (P. 7-42).
However, this is limited only to
when the RS bias setting can be
changed.

The RS ratio is set.

Change the RS ratio setting by
referring to RS ratio (P. 7-42).
However, this is limited only to
when the RS ratio setting can be
changed.
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8.2 Solutions for Problems

B Event function

Problem

Possible cause

Solution

Event function is abnormal

Event function is different from the
specification.

Change the Event action type by
referring to Event 1 type (P. 7-85),
Event 2 type (P. 7-95), Event 3
type (P. 7-102), or Event 4 type
(P. 7-109) after the instrument
specification is confirmed.

Digital output (DO) relay contact
action Energized/De-energized is
reversed.

When FAIL is selected for digital output:
De-energized fixed: Contact opens under
FAIL

Check the setting details by
referring to
Energized/De-energized (P. 7-80).

Setting of Event differential gap is
not appropriate.

Set the appropriate Event
differential gap by referring to
Event differential gap (P. 7-90,
P. 7-99, P. 7-106, P. 7-113).

No output of the Event function is
turned on

Event function is not assigned to
the Digital output (DO).

Check the contents of Output
assignment by referring to QOutput
assignment (P. 7-79).

Event hold action is not activated.

The Setting change rate limiter is
set.

Set the Setting change rate limiter
to “OFF” by referring to Setting
change rate limiter (up/down)

(P. 7-31).

However, this is limited only to
when the Setting limiter setting can
be changed.
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8.2 Solutions for Problems

B Heater break alarm (HBA)

Problem Possible cause Solution
No Heater break can be detected Setting of Heater break alarm is not | Set the appropriate Heater break
appropriate. alarm value.
The CT is not connected. Connect the CT by referring to
4.3 Wiring of Each Terminal
(P. 4-6).
CT input value is abnormal Proper CT is not used. Use the specified CT.
The heater is broken. Check the heater.
CT wiring improperly conducted Conduct CT wiring correctly by
referring to 4.3 Wiring of Each
Terminal (P. 4-6).
Input terminal contact defect Retighten the terminal screws
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9. SPECIFICATIONS

B Measured input

Number of input: 1 point

Temperature, Current and Voltage (low) group *
Thermocouple (TC):

K, I, T,S,R, E, B, N (JIS-C1602-1995)

PL II (NBS), W5Re/W26Re (ASTM-E988-96)

U, L (DIN43710-1985)
RTD: Pt100 (JIS-C1604-1997)

JPt100 (JIS-C1604-1997, JIS-C1604-1981 of Pt100)

3-wire system

Input type:

Voltage: 0to 10 mV DC, —10 to +10 mV DC, 0 to 100 mV DC,
—100 to +100 mV DC,0to 1 V DC
Current: 4 to 20 mA DC, 0 to 20 mA DC
Voltage (high) group *
Voltage: -1to+1VDC,0to5VDC,1to5VDC,0to 10V DC
* Universal input (Use the input select switch to change input group.)
Input range: TC input
Input type Measured range
—200.0 to +400.0 °C, —200.0 to +800.0 °C, =200 to +1372 °C,
K —328.0 to +400.0 °F, —250.0 to +800.0 °F, =328 to +2502 °F
0.0 to 400.0 °C, —200.0 to +400.0 °C, —200.0 to +800.0 °C,
J =200 to +1200 °C, —200.0 to +700.0 °F, —328.0 to +1200.0 °F,
—328 to +2192 °F
T —200.0 to +400.0 °C, —328.0 to +752.0 °F
S,R —50 to +1768 °C, =58 to +3214 °F
—200.0 to +700.0 °C, =200 to +1000 °C,
E ~328.0 to +1292.0 °F, —328 to +1832 °F
B 0to 1800 °C, 0 to 3272 °F
N 0to 1300 °C, 0 to 2372 °F
PLII 0to 1390 °C, 0 to 2534 °F
WS5Re/W26Re 0to 2300 °C, 0 to 4200 °F
U 0.0 to 600.0 °C, 32.0to 1112.0 °F
L 0.0 to0 900.0 °C, 32.0 to 1652.0 °F
RTD input
Input type Measured range
Pt100 —100.00 to +100.00 °C *, —200.0 to +850.0 °C,
t —199.99 to +199.99 °F *, —328.0 to +1562.0 °F
IPt100 —100.00 to +100.00 °C *, =200.0 to +640.0 °C,
t —199.99 to +199.99 °F *, —328.0 to +1184.0 °F

* When using the 1/100 °C (°F) input range, set the sampling cycle to 250 ms.

Voltage/Current input
Input type Measured range
Voltage (low) 0to 10 mV DC, —-10 to +10 mV DC, Programmable
0to 100 mV DC, —100 to +100 mV DC range
0to 1 VDC (~19999 to +19999)
Voltage (high) -1to+1 VDC,0to 5V DC,
1to 5V DC,0to 10V DC
Current 0 to 20 mA DC, 4 to 20 mA DC

Sampling cycle: 100 ms0.3 % (50 msx5 % or 250 msx0.3 % is selectable)
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9. SPECIFICATIONS

Influence of external resistance:

Approx. 0.2 uV/Q (Converted depending on TC types)
Influence of input lead: Approx. 0.01 %/ of PV (RTD input)

10 Q or less per wire
Input impedance: TC input: 1 MQ or more

Voltage (low) input: 1 MQ or more

Voltage (high) input: Approx. 1 MQ

Current input: Approx. 50 Q

Sensor current: Approx. 250 uA (RTD input)

Action at input beak: TC input: Upscale or Downscale
RTD input: Upscale

Voltage (low) input: Upscale or Downscale
Voltage (high) input: Downscale (Indicates value near 0 V)
Current input: Downscale (Indicates value near 0 mA)

Action at input short circuit:
Downscale (RTD input)
Action at input error:  Setting range of Input error determination point (high/low):
Input scale low — (5 % of input span) to Input scale high + (5 % of input span)
High/Low individual setting
Manipulated output value at input error:
—105.0 to +105.0 %
Input correction: PV bias: —Input span to +Input span
PV ratio: 0.500 to 1.500
First order lag digital filter:
0.0 to 100.0 seconds (0.0: OFF)
Square root extraction function (Voltage input, Current input):
Calculation method: Measured value =V (Input value x PV ratio + PV bias)
PV low input cut-off: 0.00 to 25.00 % of input span

B Remote setting (RS) input [provided as standard]

Number of input: 1 point (Not isolated from measured input)

Input type: Voltage (low) input: 0to 10 mV DC, 0to 100 mV DC,0to 1 V DC
Voltage (high) input: 0to SV DC,1t0o5V DC,0to 10 VDC
Current input: 0 to 20 mA DC, 4 to 20 mA DC

Sampling cycle: 200 ms (twice of the measured input sampling cycle)

100 ms (twice of the measured input sampling cycle)
500 ms (twice of the measured input sampling cycle)

Input impedance: Voltage (low) input: 1 MQ or more
Voltage (high) input: Approx. 1 MQ
Current input: Approx. 50 Q
Action at input beak: Voltage input: Downscale (Indicates value near 0 V)
Current input: Downscale (Indicates value near 0 mA)
Input correction: RS bias: —Input span to +Input span
RS ratio: 0.001 to 9.999

RS digital filter (first order lag):
0.0 to 100.0 seconds (0.0: OFF)

Allowable input voltage: Voltage (low) input: Within £3.5 V
Voltage (high) input: Within £12 V

IMRO1WO3-E11 9-3



9. SPECIFICATIONS

B Current transformer (CT) input [optional]

Number of inputs: 2 points (when PFF input is selected: 1 point)

CT type: CTL-6-P-N or CTL-12-S56-10-N (Sold separately)

Input range: CTL-6-P-N: 0.0 t0 30.0 A
CTL-12-S56-10L-N: 0.0 to 100.0 A

Sampling cycle: 200 ms (twice of the measured input sampling cycle)

100 ms (twice of the measured input sampling cycle)
500 ms (twice of the measured input sampling cycle)
CT ratio: 0 to 9999
CTL-6-P-N: 800
CTL-12-S56-10L-N: 1000
Automatic power frequency detection:
Power frequency can be set automatically by auto detection.
The frequency may not be set automatically with a CT value of 0.5 A or less.

B Feedback resistance (FBR) input [optional]

Number of input: 1 point
Allowable resistance range:
100 Q to 10 kQ (Standard: 135 Q)
Input range: 0.0 to 100.0 % (for adjustment span of open and close)

Sampling cycle: 200 ms (twice of the measured input sampling cycle)
100 ms (twice of the measured input sampling cycle)
500 ms (twice of the measured input sampling cycle)

Action at FBR break:  Upscale

B Power feed forward (PFF) input [optional]
Number of input: 1 point (Use the special transformer)

Allowable voltage range: Input of instrument: 0to 20V AC
Load power supply voltage:
0to 168 V AC: 100 to 120 V AC type transformer (PFT-01)
0to 336 V AC: 200 to 240 V AC type transformer (PFT-02 or PFT-02A)

Sampling cycle: 200 ms (twice of the measured input sampling cycle)
100 ms (twice of the measured input sampling cycle)
500 ms (twice of the measured input sampling cycle)

Automatic power frequency detection:
Power frequency can be set automatically by auto detection.

B Digital input (DI)

Number of inputs: 7 points (4 points: DI1 to DI4 [optional], 3 points: DIS to DI7)
Input method: Dry contact input

Open state: 500 k€ or more

Close state: 10 Q or less

Contact current: 5 mA or less

Voltage at open: Approx. 5 VDC
Capture judgment time: 200 ms
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9. SPECIFICATIONS

m Output (OUT1, OUT2)

Up to 2 points (Output 1, Output 2)
Used for control output or digital output (DO)

Number of outputs:
Output contents:

Output type:

IMRO1WO03-E11

(Specify when ordering)

Relay contact output
Contact type:

Contact rating (Resistive load):

Electrical life:
Mechanical life:

Voltage pulse output
Output voltage:

Allowable load resistance:

Current output
Output current (Rating):
Output range:

Allowable load resistance:

Output impedance:
Voltage output

Output voltage (Rating):
Output range:

Allowable load resistance:

Output impedance:

Triac output
Output method:
Allowable load current:

Load voltage:
Minimum load current:
ON voltage:

Open collector output
Output method:
Allowable load current:
Load voltage:

Minimum load current:
ON voltage:

Leakage current at OFF:

la contact

250 VAC3A,30VDC1A
300,000 times or more (Rated load)
50 million times or more
(Switching: 180 times/min)

0/12 V DC (Rating)

ON voltage: 11V or more, 13 V or less
OFF voltage: 0.2 V or less

600 Q or more

4 to 20 mA DC, 0 to 20 mA DC
1to21 mA DC, 0to21 mA DC
600 Q or less

1 MQ or more

0to 10 VDC,0to5VDC,1to5VDC
—0.5t0 +10.5 VDC, —0.25 to +5.25 V DC,
0.8t05.2VDC

1 kQ or more

0.1 Q or less

AC output (Zero-cross method)

0.5 A (Ambient temperature 40 °C or less)
Ambient temperature 50 °C: 0.3 A
7510250 V AC

30 mA

1.6 V or less (at maximum load current)

Sink type

100 mA

30 V DC or less

0.5 mA

2 V or less (at maximum load current)
0.1 mA or less
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9. SPECIFICATIONS

B Digital output (DO1 to DO4) [optional]

Number of outputs: Up to 4 points

Output contents: Used only for the event function (Specify when ordering)

Output type: Relay contact output
Contact type: la contact
Contact rating (Resistive load): 250 VAC 1 A,30VDC1 A
Electrical life: 300,000 times or more (Rated load)
Mechanical life: 20 million times or more

(Switching: 300 times/min)

B Transmission output (AO) [optional]

Number of outputs: 1 point

Output contents: Measured value (PV), Set value (SV) monitor, Deviation value,
Set value (SV), Manipulated output (MV1) [heat-side] 2,
Manipulated output (MV2) [cool-side] °,
Remote setting (RS) input value

' Heat/Cool PID control: Output value [heat-side]
2 Position proportioning PID control: Feedback resistance input value
3 Output value [cool-side] in Heat/Cool PID control

Output type: Voltage output
Output voltage (Rating): 0to 10 VDC,0to5VDC,1to5V DC,
0to1VDC
Output range: —0.5t0+10.5 V DC, —-0.25 to +5.25 V DC,
0.8t0 5.2 VDC,—-0.05to+1.05V DC
Allowable load resistance: 1 kQ or more
Output impedance: 0.1 Q or less
Current output
Output current (Rating): 4 to 20 mA DC, 0 to 20 mA DC
Output range: 1to21 mA DC, 0to 21 mA DC
Allowable load resistance: 600 Q or less
Output impedance: 1 MQ or more
Output scaling: High/Low individual setting
Measured value (PV): Input scale low to Input scale high
Deviation value: —Input span to +Input span
Set value (SV): Input scale low to Input scale high
Set value (SV) monitor: Input scale low to Input scale high

Remote setting (RS) input value:

Input scale low to Input scale high
Manipulated output value (MV1) [heat-side]: —5.0 to +105.0 %
Manipulated output value (MV2) [cool-side]: —5.0 to +105.0 %
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9. SPECIFICATIONS

B Performance (at the ambient temperature 23 2 °C):

Input accuracy: Measured input: [For Fahrenheit: Converted value of Celsius]
Input type Input range Accuracy
K,J, T, PLII, Less than —100 °C +1.0 °C
E, UL —100 °C or more, less than +500° C +0.5°C
500 °C or more +(0.1 % of Reading +1 digit)
S,R,N, Less than 0 °C +2.0 °C
W5Re/W26Re 0 °C or more, less than 1000 °C +1.0 °C
1000 °C or more +(0.1 % of Reading +1 digit)
B Less than 400 °C +70.0 °C
400 °C or more, less than 1000 °C +(1.4 °C +1 digit)
1000 °C or more (0.1 % of Reading +1 digit)
Pt100, JPt100 Less than 200 °C +0.2 °C
200 °C or more (0.1 % of Reading +1 digit)
Voltage input 10.1 % of input span
Current input

Remote setting (RS) input:
Voltage input: +0.1 % of input span
Current input: +0.1 % of input span

Current transformer (CT) input:
15 % of Reading *1 digit or 2 A (whichever is larger)

Feedback resistance (FBR) input:
0.5 % =1 digit of input span (for adjustment span of open and close)

Output accuracy: Current output: £3 % of span (Output 1, Output 2)

0.1 % of span (Transmission output)

Voltage output: 3 % of span (Output 1, Output 2)

10.1 % of span (Transmission output)
Cold-junction temperature compensation error:

Within £1.0 °C

Within £1.5 °C (Between —10 to +50 °C)
Close horizontal mounting error: Within £1.5 °C

Influence of physical orientation (+ 90°):
Input: TC input: 0.3 % of input span or £3.0 °C or less
RTD input: 0.5 °C or less
Voltage/Current input:
0.1 % of input span or less

Output: 0.3 % of output span or less
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9. SPECIFICATIONS

H Control
Control method: a) Brilliant II PID control (Direct/Reverse action is selectable)
b) Brilliant II Heat/Cool PID control
¢) Brilliant II Position proportioning PID control without FBR
(Direct/Reverse action is selectable)

a), b), ¢) is selectable

Autotuning: For PID control (Direct/Reverse action)
For Heat/Cool PID control (for Extruder [air cooling])
For Heat/Cool PID control (for Extruder [water cooling])
For Heat/Cool PID control

Startup tuning (ST): When in Heat/Cool PID control, it is possible to execute the Startup tuning
(ST) function only in the temperature rise direction.
The PID values on the heat side are automatically computed.
Becomes invalid when in Position proportioning PID control.

B Brilliant Il PID control

Setting range: a) Proportional band (P) *
e Temperature input: 0 to Input span (unit: °C [°F])
e Voltage/Current input: 0.0 to 1000.0 % of input span

* (0 [0.0]: ON/OFF action
ON/OFF action differential gap:
Temperature input: 0.0 to Input span (unit: °C [°F])
Voltage/Current input: 0.0 to 10.0 % of input span

b) Integral time (I): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Integral action OFF)
c) Derivative time (D): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Derivative action OFF)
d) Control response parameter:
Slow, Medium and Fast (3-step selection)
e) Proportional cycle time: 0.1 to 100.0 seconds
f) Output limiter high/low:
—5.0to +105.0 %
Output limiter low < Output limiter high
High/Low individual setting
g) Output change rate limiter (up/down):
0.0 to 100.0 %/seconds of manipulated output
(0.0: Output change rate limiter OFF)
Up/Down individual setting
h) Manual reset: —100.0 to +100.0 %
1) Manual output: Output limiter low to Output limiter high
j) Manipulated output value at (MV) at STOP mode:
-5.0t0 +105.0 %
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9. SPECIFICATIONS

B Brilliant 1l Heat/Cool PID control

Setting range:
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a) Proportional band (P) *

e Temperature input: 0 to Input span (unit: °C [°F])

e Voltage/Current input: 0.0 to 1000.0 % of input span

* (0 [0.0]: ON/OFF action
ON/OFF action differential gap:

Temperature input: 0.0 to Input span (unit: °C [°F])
Voltage/Current input: 0.0 to 10.0 % of input span

b) Integral time (1): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Integral action OFF)

¢) Derivative time (D): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Derivative action OFF)

d) Proportional band [cool-side]:

e Temperature input: 1 (0.1 or 0.01) to Input span (unit: °C [°F])

e Voltage/Current input: 0.1 to 1000.0 % of input span

e) Integral time [cool-side]:
0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 0.0]: Integral action OFF)

f) Derivative time [cool-side]:
0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Derivative action OFF)

g) Overlap/Deadband:

e Temperature input: —Input span to +Input span (unit: °C [°F])

e Voltage/Current input:  —100.0 to +100.0 % of input span
Minus (—) setting results in overlap.
(However, the overlapping range is within the
proportional range.)

h) Control response parameter:
Slow, Medium and Fast (3-step selection)

i) Proportional cycle time: 0.1 to 100.0 seconds

j) Proportional cycle time [cool-side]:
0.1 to 100.0 seconds

k) Output limiter high/low:
-5.0t0o +105.0 %
Output limiter low < Output limiter high
High/Low individual setting

1) Output change rate limiter (up/down):
0.0 to 100.0 %/seconds of manipulated output
(0.0: Output change rate limiter OFF)
Up/Down individual setting

m) Manual reset: —100.0 to +100.0 %

n) Manual output: —Output limiter high [cool-side] to

Output limiter high [heat-side]

For overlap: —105.0 to +105.0 % *

* Actual output value is limited by the output limiter
function.

0) Manipulated output value at (MV) at STOP mode:
—-5.0to +105.0 %
Heat-side/Cool-side individual setting
p) Overlap/Deadband reference point:
0.0 to 1.0 (0.0: Proportional band on heat-side)
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9. SPECIFICATIONS

B Brilliant Il Position proportioning PID control without FBR

Setting range: a) Proportional band (P) *
e Temperature input: 0 to Input span (unit: °C [°F])
e Voltage/Current input: 0.0 to 1000.0 % of input span

* (0 [0.0]: ON/OFF action
ON/OFF action differential gap:
Temperature input: 0.0 to Input span (unit: °C [°F])
Voltage/Current input: 0.0 to 10.0 % of input span

b) Integral time (I): 1 to 3600 seconds or 0.1 to 1999.9 seconds
¢) Derivative time (D): 0 to 3600 seconds or 0.0 to 1999.9 seconds

d) Control response parameter:
Slow, Medium, Fast (3-step selection)

e) Control motor time: 5 to 1000 seconds

f) Output limiter high/low:
-5.0t0 +105.0 %
Output limiter low <Output limiter high
Invalid when feedback resistance (FBR) input is
broken.
g) Integrated output limiter:
0.0 to 200.0 % of control motor time
Invalid when feedback resistance (FBR) input is
used.
h) Open/Close output neutral zone:
0.1t010.0 %

i) Open/Close output differential gap:
0.1t05.0%

j) Manipulated output value (MV) at STOP mode:
-5.0t0 +105.0 %
When feedback resistance (FBR) input is
provided, and it is not input break.
k) Valve action at STOP:
@ Close-side output OFF, Open-side output OFF
@ Close-side output ON, Open-side output OFF
® Close-side output OFF, Open-side output ON
Selectable when Feedback resistance (FBR) input
is not specified or when it is specified but broken.
1) Manual output:
When there is a feedback resistance (FBR) input:
Output limiter low to Output limiter high
When there is no feedback resistance (FBR) input:
It is possible to set the output ON/OFF by
pressing the UP or DOWN key.
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9. SPECIFICATIONS

m) Action at saturated output:

0 (Invalid), 1 (Valid)

When the Action at saturated output is valid:

+ The close-side output remains ON when
the valve position is fully closed

* The open-side output remains ON when
the valve position is fully opened

To validate the Action at saturated output,

make sure to use valve with limit switch.

B Event function [optional]

Number of events:

Event action:

Setting range:

Output method:

Additional function:
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Up to 4 points (Event function 1 to 4)

Deviation high, Deviation low, Deviation high/low, Band,
Process high, Process low, SV high, SV low,

MV1 high [heat-side]*, MV1 low [heat-side] *,

MV2 high [cool-side], MV?2 low [cool-side]

* Position proportioning PID control: Feedback resistance (FBR) input value

Deviation:

e Event setting: ~ —Input span to +Input span
e Differential gap: 0 to Input span

Process:

e Event setting: ~ Same as input range
e Differential gap: 0 to Input span

SV:

e Event setting:  Same as input range
e Differential gap: 0 to Input span
MV:

e Event setting:  —5.0to +105.0 %

e Differential gap: 0.0 to 110.0 %

Assignable to digital output (DO1 to DO4)

Hold action: Hold action is selectable from Hold action OFF,
Hold action ON, and Re-hold action ON.

Valid only when the event action (Process, Deviation,
or MV) is selected.

Delay timer: 0.0 to 600.0 seconds

Event action at input error:
Event action type is selectable

Interlock: Use/Unuse is selectable
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B Control loop break alarm (LBA) [optional]

Selection method:

Setting range:

LBA is assignable to Event function 4.
(Heat/Cool PID control: LBA invalid)

LBA time: 0 to 7200 seconds (0: LBA function OFF)

LBA deadband (LBD):
0 to Input span

B Power feed forward (PFF) function [optional]

Setting range:

Power feed forward selection: 0 (Unused), 1 (Used)
Power feed forward gain: 0.01 to 5.00

B Heater break alarm (HBA) [time-proportional control output (optional)]

Number of HBA:
Setting range:

Output method:
Additional function:

Up to 2 points (1 point per CT input)

0.0 to 100.0 A (0.0: HBA function OFF)

[HBA function OFF: The current value monitoring is available]
CT assignment: 0 to 6 (0: HBA function OFF)

Assignable to Output 2 or Digital output 2 to 4 (DO2 to DO4)

Number of HBA delay times:
0 to 255 times

B Heater break alarm (HBA) [continuous control output (optional)]

Number of HBA:
Setting range:

Output method:
Additional function:
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Up to 2 points (1 point per CT input)
0.0 to 100.0 A (0.0: HBA function OFF)
[HBA function OFF: The current value monitoring is available]

Heater break determination point:
0.0 to 100.0 % of HBA set value
(0.0: HBA function OFF)

Heater melting determination point:
0.0 to 100.0 % of HBA set value
(0.0: HBA function OFF)

CT assignment: 0 to 6 (0: HBA function OFF)
Assignable to Output 2 or Digital output 2 to 4 (DO2 to DO4)

Number of HBA delay times:
0 to 255 times
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B Multi-memory area function

Number of areas:
Stored parameters:

Method of area transfer:

8 points

Set value (SV), Event function 1 to 4, LBA time,

LBA deadband,

Proportional band, Integral time, Derivative time,

Control response parameter, Proportional band [cool-side],

Integral time [cool-side], Derivative time [cool-side],
Overlap/Deadband, Manual reset,

Setting change rate limiter (up), Setting change rate limiter (down),
Soak time setting, Link area number

AREA key operation (only Direct key type 1)
Communication function (optional)

Event input DI1 to 4 (optional)

Area soak time

Memory area link function:

Link area number: 0 to 8 (0: No link)

Soak time: 00 minutes 00 seconds to 199 minutes 59 seconds
or 00 hours 00 minutes to 99 hours 59 minutes
(Selectable)
Accuracy: 0.3 % of set value +1 sampling time

B Loader communication

Loader communication:
Synchronous method:
Communication speed:
Data format:

Protocol:

For RKC communication protocol only
Start/Stop synchronous type

38400 bps

Start bit: 1

Data bit: 8

Parity bit: None

Stop bit: 1

ANSI X3.28-1976 subcategories 2.5 and A4

Maximum number of connection points:

Connection method:

Interval time:
Other:
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1 point (COM-KG or COM-K?2)

Address setting: Controller address is fixed at 0.

COM-KG or COM-K2 special cable (W-BV-01-1500)

0 ms

® Power supply from COM-KG or COM-K2 are possible
However, this is only for operation to change internal set values, and
thus control turns OFF (outputs are off and relays are open) and Host
communication stops. The PV/SV display shows “----.”

@ When the instrument power is turned on after power is supplied from
COM-KG or COM-K2, the instrument starts by reset and operates
normally.

® When power is supplied from the instrument, Loader communication
can be used simultaneously with Host communication.
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9. SPECIFICATIONS

B Communication [optional]

® Communication 1 (for Host communication)

Interface: Based on RS-232C, RS-485, or RS-422A, EIA standard
Multi-drop connection of RS-485 and RS-422A is available.
Protocol: RKC communication (ANSI X3.28-1976 subcategories 2.5 and A4)
Modbus-RTU
® Communication 2 (for Intercontroller communication)
Interface: Based on RS-485, EIA standard
Protocol: Intercontroller communication protocol

Also communication 2 can be used as the Host communication
(Protocol type selection is selectable [Engineering mode])

B Intercontroller communication function [optional]

® Automatic temperature rise
Setting range: Automatic temperature rise group:
0 to 16 (0: Automatic temperature rise function OFF)
Automatic temperature rise learning:
0 (Unused), 1 (Learning)
Automatic temperature rise dead time:
0.1 to 1999.9 seconds
Automatic temperature rise gradient data:
0.1 to Input span/minute

® Cascade control

Setting range: Master channel selection:
0to 31
(Communication 2 address of Master channel)
Cascade bias: Common to RS bias setting
Cascade ratio: Common to RS ratio setting
Cascade filter: Common to RS digital filter setting (0: Filter OFF)
® Ratio setting
Setting range: Master channel selection:
0to 31

(Communication 2 address of Master channel)
Ratio setting bias: Common to RS bias setting
Ratio setting ratio: Common to RS ratio setting
Ratio setting filter: Common to RS digital filter setting (0: Filter OFF)

® Group RUN/STOP function
Setting range: RUN/STOP group: 0 to 16 (0: Group RUN/STOP function OFF)
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B Self-diagnostic function

Control stop (Error number is displayed [Operation: Possible]):

Adjustment data error (Err 1),
Back-up error (Err 2),

A/D conversion error (Err 4),
Custom data error (Err 32),
Watchdog timer error (Err 128),
Stack overflow (Err 256),
Program error (busy) (Err 2048)

Action stop (Error number is not displayed [Operation: Impossible]):

Instrument status:

B Power
Power supply voltage:

Power supply voltage monitoring, RAM check error

When a self-diagnostic error occurs: All output OFF

Display: In an error is detected by the Self-diagnostic function, the PV
display shows “Err,” and the SV display shows the error code.

Output: Same as power OFF

100 to 240 V AC type:

90 to 264 V AC [Including power supply voltage variation], 50/60 Hz,
(Rating 100 to 240 V AC)

Frequency variation: 50 Hz+10 %, 60 Hz+10 %

24 V AC type:

21.6 t0 26.4 V AC [Including power supply voltage variation], 50/60 Hz,
(Rating 24 V AC)

Frequency variation: 50 Hz+10 %, 60 Hz+10 %

24 V DC type:

21.6 to 26.4 V DC [Including power supply voltage variation]

(Rating 24 V DC)

Power consumption (at maximum load):
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100 to 240 V AC type:
FB400: 7.8 VA max. (at 100 V AC), 11.9 VA max. (at 240 V AC)
FB900: 8.7 VA max. (at 100 V AC), 13.0 VA max. (at 240 V AC)

24 V AC type:

FB400: 8.2 VA max. (at 24 V AC)
FB900: 9.3 VA max. (at 24 V AC)

24 V DC type:
FB400: 250 mA max. (at 24 V DC)
FB900: 300 mA max. (at 24 V DC)

Rush current: 12 A or less
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9. SPECIFICATIONS

B General specifications

Insulation resistance:

Withstand voltage:

Power failure:

Memory backup:

Between measuring terminal and grounding:

20 MQ or more at 500 V DC

Between power supply terminal and grounding:

20 MQ or more at 500 V DC

Between power supply and measuring terminals:

20 MQ or more at 500 V DC

When grounding is not provided: Between panels

Time: 1 min. @ @ ®

® Grounding terminal

@ Power terminal 1500 V AC

® Measured input

) 1500 V AC {2300 V AC
terminal

@ Output terminal
(Relay contact, Triac)

1500 V AC | 2300 V AC| 2300V AC

® Output terminal
(Voltage, Current)

1500 V AC | 2300 V AC | 1500 V AC

® Communication,
digital input (DI)
terminals

1500 VAC [ 2300 VAC| 510 VAC

2300 VAC|[1000V AC

A power failure of 20 ms or less will not affect the control action.

Backed up by non-volatile memory (FRAM)

Number of writing: 10'? (10 to the power of 12) times

(Depending on storage and operating conditions.)

Data storage period: Approx. 10 years

Allowable ambient temperature:

—10 to +50 °C

Allowable ambient humidity:

5t0 95 %RH

solute humidity: .W. . m air at . a
Absolute humidity: MAX.W.C 29.3 g/m® dry air at 101.3 kP

Installation environment conditions:

Transportation and Storage environment conditions:
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Indoor use

Altitude up to 2000 m

Vibration:

e Amplitude: < 7.5 mm (2 to 9 Hz)

e Acceleration: <20 m/s* (9 to 150 Hz)
Each direction of XYZ axes

Shock:

Temperature:
e At storage: —25to +55°C
e At transport: —40 to +70 °C

5to 100 %RH (Non condensing)

Height 800 mm or less

Humidity:
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Mounting and Structure:

Weight:

B Standard
Safety standards:

CE marking:

RCM:

Panel sealing:
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Mounting method:  Panel-mounted
Front panel material: PPE [Flame retardancy: UL94 V-1]

Case material: PPE [Flame retardancy: UL94 V-1]
Filter material: Acrylic
FB400: Approx. 230 g
FB900: Approx. 290 g
UL: UL 61010-1
cUL: CAN/CSA-C22.2 No.61010-1
LVD: EN61010-1
OVERVOLTAGE CATEGORYII,
POLLUTION DEGREE 2,
Class II (Reinforced insulation)
EMC: EN61326-1
EN55011
NEMA 4X (NEMA250), IP66 (IEC60529)
[Front panel]
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APPENDIX

A. Removing the Internal Assembly

Removing the internal assembly from the case is rarely required. Should you remove the internal
assembly without disconnecting the external wiring, take the following steps:

/\ [ WARNING

® To prevent electric shock or instrument failure, only qualified personnel
should be allowed to pull out the internal assembly.

® To prevent electric shock or instrument failure, always turn off the power
before pulling out the internal assembly.

® To prevent injury or instrument failure, do not touch the internal printed wiring
board.

[E)  Apply pressure very carefully when removing internal assembly to avoid damage to the
frame.

[L] To conform to TEC61010-1 requirements for protection from electric shock, the internal
assembly of this instrument can only be removed with an appropriate tool.

B Procedures

1. Insert the screwdriver in the plug-in lock section as shown in the following figure, and then lightly
push the screwdriver in the horizontal direction to release the plug-in lock released bar.
The plug-in lock section is released.

Plug-in lock section
(Upper: 2 places) *

()
Recommended tool: Slotted screwdriver
Tip width: 6 mm or less ? '
SN v
\ ? * The number of plug in lock sections of
% FB400 (at top and bottom sides):
§ Each one section
Plug-in lock section |

(Lower: 2 places) *

Plug-in lock /
released bar

Plug-in lock section
release status

N
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2. Insert the screwdriver in the case lock section as shown in the following figure, and then lightly
turn the screwdriver to release the case lock section. The case lock section is released.

i{ Case lock section (Upper: 2 places) *

. Panel
X
\\Q
Case lock section (Lower: 2 places) \ i}

Case lock section
release status

Case lock section

3. The other case lock section should be released the same way described in steps 1 and 2.

4. Remove the internal assembly from the case.
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B. Replacing the Waterproof/Dustproof Gasket

If the waterproof and dustproof gasket deteriorates, please contact RKC or our distributors. To replace
the gasket, take the following steps:

/\[ WARNING

® |In order to prevent electric shock and instrument failure, always turn off the
power supply before replacing the gasket.

® |In order to prevent electric shock and instrument failure, always turn off the
power supply before pulling out the internal chassis.

® |In order to prevent injury or instrument failure, do not touch the internal
printed circuit board.

B Replacement of the gasket

1. Turn the power OFF.
2. Remove the wiring.
3. Remove the mounting bracket, and then remove the instrument from the control panel.

L& Refer to 3.3 Procedures of Mounting and Removing (P. 3-4).

4. Remove the old gasket, and then replace the old gasket with a new one.

New gasket —>

Old gasket

>

<

NAVMANMNN VNN Y
MNANMNMNMNMNM WMWY

AAAAANAANANANANANNY

Parts list

FB400 FB900
Parts code KFB400-36 KFB900-36
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B Replacement of the gasket

1. Turn the power OFF.
2. Remove the internal assembly from the case.

I Refer to APPENDIX A. Removing the Internal Assembly (P. A-2).

3. Remove the old gasket, and then replace the old gasket with a new one.
New gasket —>
/ Old gasket /

Part list

FB400 FB900
Parts code KFB400-35 KFB900-35

Gasket mounting status

4. Insert the internal assembly in the case.
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C. Transformer Dimensions for Power Feed Forward

H Model code

PFT-01 (100 to 120 V AC type)
PFT-02 or PFT-02A (200 to 240 V AC type)

B Dimensions and mounting dimensions

(Unit: mm)
70 * P 59+0.2 R
@ EEREER®
O Ol P
- — 2w
g e Mounting dimensions
@B EEEE ®
) — ===
e [ |
;)| T[T 1 RN
e A «
50+1 19.5* \
< 5905 g ) 68 * g
* Maximum

B Terminal configuration

0
Input terminals
8 4

-8 B

Outputtermmas{ 6 > IN
mvAcT] 5 1 100-120VAC

or
o — 200-240VAC
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D. Current Transformer (CT) Dimensions

m CTL-6-P-N (For 0 to 30 A)

(Unit: mm)
B Approx. 130 Je 25
145
=] ——— Q) _
© N
=1 1 1 7 v
$5.8
— | 0 | ol
B CTL-12-S56-10L-N (For 0 to 100 A)
(Unit: mm)

Approx. 100 40

A 4

30
30
40

¢12 M3 Depth 4
g

:
w
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E. Memory Area Data List

(Copy this sheet for its use.)

Sheet No. Memory area No. Date Name
Display Item Set value Memo
54 | Setvalue (SV)
EH ! | Event1 setvalue (EV1)
EHC | Event 2 set value (EV2)
EH3 | Event 3 set value (EV3)
EHY | Event 4 set value (EV4)
LbA Control loop break alarm (LBA) time
Lbd LBA deadband
P Proportional band [heat-side]
/ Integral time [heat-side]
d Derivative time [heat-side]
Pl Control response parameter
Pc Proportional band [cool-side]
= Integral time [cool-side]
dc Derivative time [cool-side]
db Overlap/Deadband
Ar Manual reset
58U Setting change rate limiter (up)
5H-d Setting change rate limiter (down)
A5 Area soak time
LntA Link area number
Ramp/Soak control 1 2 3 4 5 6 7 8

sv2

Sv3

A1 to A3: Soak time
B1 to B3: Setting change rate limiter

Link area number

Area soak time

Setting change rate limiter
(up)

Setting change rate limiter
(down)

A-8
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F. Parameter List

APPENDIX

B SV setting & monitor mode

Factory User
Symbol Name Data range set value |set value Page
— Measured value (PV)/ PV display: — 7-5
Set value (SV) monitor Input scale low to Input scale high *
SV display:
oSV *
e Remote setting (RS) input value *
e Manual manipulated output value
* Varies with the setting of the Decimal point
position
CH |Set value (SV) ! Setting limiter low to Setting limiter high 0 7-7
[Varies with the setting of the Decimal point
position]
[ || Current transformer 1 (CT1) [0.0 to 30.0 A or 0.0 to 100.0 A — 7-7
input value monitor 2
[ 2 | Current transformer 2 (CT2) [0.0 to 30.0 A or 0.0 to 100.0 A — 7-7
input value monitor 3
S H~ |Remote setting (RS) input Setting limiter low to Setting limiter high — 7-7
value monitor [Varies with the setting of the Decimal point
position]
EHpA | |Event monitor 14 i1 171 1t 171 <€ SV display — 7-8
L Event 1 (EV1)
Event 2 (EV2)
Event 3 (EV3)
Event 4 (EV4)
EHA 2 | Event monitor 23 171 171 €SV display — 7-8
L Heater break alarm 1 (HBA1)
Heater break alarm 2 (HBA2)
1 H | Manipulated output value PID control or Heat/Cool PID control: — 7-9
(MV1) monitor [heat-side] © ~5.0to +105.0 %
Position proportioning PID control:
When the control motor with Feedback
resistance (FBR) is used:
0.0 to 100.0 %
A H 2 |Manipulated output value —5.0 to +105.0 % — 7-10
(MV2) monitor [cool-side] 7
AP | Memory area soak time 0 minutes 00 seconds to 199 minutes 59 — 7-10
monitor seconds or 0 hours 00 minutes to 99 hours
59 minutes
A E |Memory area transfer 1to8 1 7-11

1 Parameters related to multi-memory area function

2 Displayed only when the CT1 input is provided.

3 Displayed only when the CT2 input is provided.

4 Displayed when the Event action is selected for any one of the Event types from 1 to 4.
5 Display when the CT1 or CT2 input is provided. This screen is not displayed when set the CT assignment to “0: None.”
6 MV1 of heat-side is not displayed when the control action is Position proportioning PID control and the input of Feedback

resistance (FBR) is not used.

7 This screen is displayed when the control action is Heat/Cool PID control.

IMRO1WO03-E11

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

Symbol Name Data range s':‘\:,t:l;ye selil‘s;glrue Page
PS5A' | Manipulated output value at | PID control: 0.0 7-11
MV transfer ! Output limiter low [MV1] to
Output limiter high [MV1]
Heat/cool PID control:
—Output limiter high [MV2] to
+Output limiter high [MV1]
For overlap:
—105.0 to +105.0 % *
* Actual output value is limited by
the output limiter function.
! | ~ |Interlock release * on: Interlock oFF 7-13
oFF: Interlock release
! This screen is not displayed when set the MV transfer function to “0.”
2 Not displayed when Event 1, 2, 3 or 4 interlock function is not used.
B Operation mode
Symbol Name Data range s':(\:,tglrge s el;l‘slglr ue Page
Ary PID/AT transfer on: Autotunig (AT) oFF 6-15
oFF:  PID control 7-15
Sriu Startup tuning (ST) ! onl: Execute once oFF 6-18
on2:  Execute always 7-16
oFF: ST unused
CH- Automatic temperature rise | on: Learning on 6-72
learning 2 oFF:  Unused 7-17
A - A | Auto/Manual transfer AUTo: Auto mode AUTo 6-23
MAn: Manual mode 7-17
-l Remote/Local transfer LoC: Local mode LoC 6-28
rEM: Remote mode 7-18
-5 RUN/STOP transfer rUN: RUN mode (Control start) rUn 6-11
SToP: STOP mode (Control stop) 7-18

! This screen is not displayed when the control action is Position proportioning PID control.
2 This screen is not displayed when set the Automatic temperature rise group to “0.”
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B Parameter setting mode

Factory
Symbol Name Data range set value |set value Page
EH | |Event I set value (EV1) .2 | Deviation: 50 7-21
—Input span to +Input span
) [Varies with the setting of the Decimal point o1
E Y42 |Event 2 set value (EV2) I position] 50 7-
Process and set value:
E 43 |Event 3 set value (EV3) -2 Input scale low to Input scale high 50 7-21
[Varies with the setting of the Decimal point
position]
1,2,3 7-21
Eg4d Event 4 st value (EV4) Manipulated output value (MV1 or MV2): 50
—5.0t0 +105.0 %
| 5 | Control loop break alarm 1 to 7200 seconds 480 7-22
(LBA) time -4 oFF: Unused
| 5 |LBA deadband L4 0 to Input span 0 7-23
[Varies with the setting of the Decimal point
position]
P | Proportional band ! TC/RTD inputs: TC/RTD: 30 7-24
[heat-side] 0 (0.0, 0.00) to Input span (Unit: °C [°F]) V/I: 30.0
[Varies with the setting of the Decimal point
position]
Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of Input span
0 (0.0, 0.00): ON/OFF action
| | Integral time ! PID control or Heat/Cool PID control: 240 7-25
[heat-side] 1 to 3600 seconds or 0.1 to 1999.9 seconds
oFF: PD action
[both heat-side and cool-side]
Position proportioning PID control:
1 to 3600 seconds or 0.1 to 1999.9 seconds
[Varies with the setting of the Integral/
Derivative decimal point position]
d Derivative time ! 1 to 3600 seconds or 0.1 to 1999.9 seconds 60 7-25
[heat-side] oFF: PI action
[Varies with the setting of the Integral/
Derivative decimal point position]
~ P | Control response parameter 1 10: Slow PID control, 7-26
I: Medium Position
2: Fast proportioning
as PID control: 0
When the P or PD action is selected, Heat/Cool .
. . . X PID control:
this setting becomes invalid. b
Pr- Proportional band '3 TC/RTD inputs: TC/RTD: 30 7-27
[cool-side] 1 (0.1, 0.01) to Input span (Unit: °C [°F]) V/I: 30.0
[Varies with the setting of the Decimal point
position]
Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of Input span

Parameters related to Multi-memory area function
Not displayed when Event function is not used.

This screen is displayed when the Event 4 is used as an LBA.

1
2
3 EV4 is not displayed when the Event 4 is used as an LBA.
4
5

This screen is displayed when the control action is Heat/Cool PID control.

IMRO1WO03-E11
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value Page
! c |Integral time L2 1 to 3600 seconds or 0.1 to 1999.9 seconds 240 7-27
[cool-side] oFF: PD action
[Varies with the setting of the Integral/
Derivative decimal point position]
dc |Derivative time 1,2 1 to 3600 seconds or 0.1 to 1999.9 seconds 60 7-28
[cool-side] oFF: PI action
[Varies with the setting of the Integral/
Derivative decimal point position]
4 | Overlap/Deadband 1,2 TC/RTD inputs: 0 7-29
—Input span to +Input span (Unit:°C [°F])
Voltage (V)/Current (I) inputs:
—100.0 to +100.0 % of Input span
Minus (-) setting results in Overlap.
However, the overlapping range is within the
proportional range.
r |Manual reset 1.3 —100.0 to +100.0 % 0.0 7-30
SH-U Setting change rate limiter 1 (0.1, 0.01) to Input span/unit time oFF 7-31
(up) ! oFF: Unused
5 H r CI’ Setting change rate limiter [Varies with the setting of the Decimal point oFF 7-31
(down) ! position]
AG[ |Area soak time ! 0 minutes 00 seconds to 199 minutes 59 0:00 7-32
seconds or 0 hours 00 minutes to 99 hours
59 minutes
| ;A |Link area number ! l1to8 oFF 7-33
B oFF: No link

I Parameters related to Multi-memory area function
2 This screen is displayed when the control action is Heat/Cool PID control.
3 The screen is displayed when the Integral time [heat-side] or Integral time [cool-side] is set to “oFF.”
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B Setup setting mode

Symbol Name Data range sFeT\:It:ILYe se'{j::{u e Page
HER | Heater break alarm 1 (HBA1) | When CT is CTL-6-P-N: oFF 7-35
set value > 0.1t030.0 A
oFF: Not used
When CT is CTL-12-S56-10L-N:
0.1 t0 100.0 A
oFF: Not used
HEL | Heater break determination | 0.1 to 100.0 % of HBA1 set value 30.0 7-38
point 1 &b¢ oFF: Heater break determination is invalid
HEH | |Heater melting determination | 0.1 to 100.0 % of HBA1 set value 30.0 7-39
point 1 ¢ oFF: Heater melting determination is invalid
HEH 2 |Heater break alarm 2 (HBA2) | When CT is CTL-6-P-N: oFF 7-35
set value 0.1t030.0 A
oFF: Not used
When CT is CTL-12-S56-10L-N:
0.1 t0 100.0 A
oFF: Not used
HE L 2 |Heater break determination | 0.1 to 100.0 % of HBAZ2 set value 30.0 7-38
point 2 & oFF: Heater break determination is invalid
HEHZ Heater melting determination | 0.1 to 100.0 % of HBA2 set value 30.0 7-39
point 2 def oFF: Heater melting determination is invalid
Ph PV bias —Input span to +Input span 0 7-40
[Varies with the setting of the Decimal point
position]
dF PV digital filter 0.1 to 100.0 seconds oFF 7-40
oFF: Unused
P~ | PV ratio 0.500 to 1.500 1.000 7-40
pLC PV low input cut-off 0.00 to 25.00 % of input span 0.00 7-41
b5 RS bias & —Input span to +Input span 0 7-42
[Varies with the setting of the Decimal point
position]
dF 2 |RS digital filter & 0.1 to 100.0 seconds oFF 7-42
- oFF: Unused
~r | RS ratio ¢ 0.001 to 9.999 1.000 7-42
[ | Proportional cycle time 0.1 to 100.0 seconds 20.0" 7-43
[heat-side]
E Proportional cycle time 0.1 to 100.0 seconds 20.0" 7-43
[cool-side]
Add ||Device address 1 i 0to 99 0 7-44
5PS | Communication speed 1 2.4: 2400 bps 19.2 7-44
4.8: 4800 bps
9.6: 9600 bps
19.2: 19200 bps
38.4: 38400 bps

e = 0 a o o ®

-

IMRO1WO03-E11

Displayed when the CT1 is provided.
This screen is not displayed when set the CT1 assignment to “0: None.”
Displayed when the HBA1 type is type B.
Displayed when the CT2 is provided.
This screen is not displayed when set the CT2 assignment to “0: None.”
Displayed when the HBA2 type is type B.

Displayed when the Remote setting (RS) is provided.

Factory set value varies depending on the instrument specification.
Displayed only when the Communication 1 is provided.

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

Symbol Name Data range sFe?‘\:/t:ILYe se'{j::{u e Page
5 Data bit configuration 1?2 Bit configuration 8nl 7-45
Data Stop Parity
8nl 8 1 None
8n2 8 2 None
8E1 8 1 Even
8E2 8 2 Even
8ol 8 1 Odd
802 8 2 Odd
7nl * 7 1 None
n2 * 7 2 None
7E1 * 7 1 Even
7E2 * 7 2 Even
7ol * 7 1 Odd
702 * 7 2 Odd
* When the Modbus communication protocol
selected, this setting becomes invalid.
Al Interval time 1 2 0 to 250 ms 10 7-46
Add? Device address 2 b 0t0 99 0 7-44
Communication speed 2 ¢ | 2.4: 2400 bps 19.2 7-44
bF5c b 4.8: 4800 bgs
9.6: 9600 bps
19.2: 19200 bps
38.4: 38400 bps
52 Data bit configuration 2 > ¢ Same as the Data bit configuration 1 8nl 7-45
VA2 Interval time 2% ¢ 0 to 250 ms 10 7-46
I re Set lock level 0: Unlock 0000 7-47
- 1: Lock
Set to “0” or “1” for each digit.
L1 L L L «—sv display
L Parameters other than Set
value (SV) and Event set
value (EV1 to EV4).
Event set value
(EV1 to EV4)
Set value (SV)
“0” Fixed (No setting)

2 Displayed only when the Communication 1 is provided.
b Displayed only when the Communication 2 is provided.
¢ This screen is not displayed when the Intercontroller communication function is selected.
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B Engineering mode

Parameters in Engineering mode are settable only when the controller is in STOP mode. However, it is possible
to check only the data even in RUN mode.

There are invalid parameters when no optional function is specified.

10: TC input U

11: TC input L

12: RTD input Pt100

13: RTD input JPt100

14: Current input 0 to 20 mA DC

15: Current input 4 to 20 mA DC

16: Voltage (high) input 0 to 10 V DC
17: Voltage (high) input 0 to 5 V DC
18: Voltage (high) input 1 to 5 V DC
19: Voltage (low) input 0 to 1 V DC
20: Voltage (low) input 0 to 100 mV DC
21: Voltage (low) input 0 to 10 mV DC
24: Voltage (high) input +1 V. DC

25: Voltage (low) input 100 mV DC
26: Voltage (low) input £10 mV DC

Factory User
Symbol Name Data range set value |set value Page
=Ty Function block 10 This is first parameter symbol of Function block 10.
EPE H STOP display 0: “SToP” is displayed on the PV display. 1 7-62
1: “SToP” is displayed on the SV display.
dE |Bar graph display 0: No display 4: Deviation value 1 7-63
1: MV 5: CT1 input value
2: PV 6: CT2 input value
3: SV monitor
dEur Bar graph display resolution |1 to 100 digit/dot 100 7-65
d5aF |PV flashing display at input | 0: Flashing display 0 7-66
error 1: Non-flashing display
= ] Function block 11 This is first parameter symbol of Function block 11.
F~ | |Directkey 1 0: Unused 1 7-67
1: A/M transfer key (Type 1, Type 2)
Frl Direct key 2 0: Unused 1 7-67
1: MONI key (For Type 1) or
R/L transfer key (For Type 2)
F 4 3 | Direct key 3 0: Unused 1 7-68
1: AREA key (For Type 1) or
RUN/STOP transfer key (For Type 2)
Fn Direct key type 1: Type 1 1 7-68
2: Type 2
F2! Function block 21 This is first parameter symbol of Function block 21.
! P |Input type 0: TCinputK 0? 7-69
1: TCinput]J
2: TC input R
3: TCinput S
4: TCinput B
5: TCinput E
6: TC input N
7: TCinput T
8: TC input W5Re/W26Re
9: TC input PLIL

2 Factory set value varies depending on the instrument specification.
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value| P29€
11 _1 | Display unit 0: °C 02 7-71
b 1: °F
Use to select the temperature unit for
Thermocouple (TC) and RTD inputs.
PLAP Decimal point position 0: No decimal place 02 7-71
1: One decimal place
2: Two decimal places
3: Three decimal places
4: Four decimal places
TC input: K, J, E: Only 0 or 1 can be set.
T, U, L: Only 1 can be set.
Other than the above:
Only 0 can be set.
RTD input: From 0 to 2 can be set.
V/I inputs: From 0 to 4 can be set.
PLSH Input scale high TC/RTD inputs: Maximum 7-72
Input scale low to Maximum value of value of the
the selected input range selected
Voltage (V)/Current (I) inputs: input range *
—19999 to +19999
[Varies with the setting of the Decimal point
position]
PLSL Input scale low TC/RTD inputs: Minimum 7-72
Minimum value of the selected input value of the
range to Input scale high selected
Voltage (V)/Current (I) inputs: input range *
—19999 to +19999
[Varies with the setting of the Decimal
point position]
nput error determination nput scale low — o of mnput span) to nput scale -
o |! d inati I le 1 (5% of i ) In 1 7-74
point (high) Input scale high + (5 % of input span) high + (5 %
of input
span) *
P A Input error determination [Varies with the setting of the Decimal point | Input scale 7-74
point (low) position] low — (5 %
of input
span) *
bo 5 Burnout direction 0: Upscale 0 7-75
1: Downscale
Valid only when the TC input and Voltage
(low) input are selected.
59- Square root extraction 0: Unused 1: Used 0 7-75
PFE -9 | Power supply frequency 0:50 Hz 1: 60 Hz 0 7-76
5 AP |Sampling cycle 0: 50 ms 1: 100 ms 2: 250 ms 1 7-76
F22. Function block 22 This is first parameter symbol of Function block 22.
~1 AP |Remote setting input type 14:0t020mADC  18:1to 5V DC 152 7-77
15:4t020mADC  19:0to 1 VDC
16:0to 10 VDC 20: 0to 100 mV DC
17:0to 5V DC 21:0to 10 mV DC
F23 Function block 23 This is first parameter symbol of Function block 23.
al 5L Digital input (DI) assignment | 1 to 8 [Refer to Table 1 (P. A-24).] 1 7-78

2 Factory set value varies depending on the instrument specification.
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value| P29€
F30 Function block 30 This is first parameter symbol of Function block 30.
Labol Output assignment 1to 7 [Refer to Table 2 (P. A-24).] 2 7-79
ol [ || Timer 1 0.0 to 600.0 seconds 0.0 7-80
of I 2 |Timer2 0.0 7-80
ol [ 3 |Timer3 0.0 7-80
ol 'Y | Timer 4 0.0 7-80
E Y[ | Energized/De-energized ll_ I’ l'_ l’ ll_ 'l ’l_ ,’4_ SV display 0000 7-80
L-po1:
0: Energized 1: De-energized
DO2:
0: Energized 1: De-energized
DO3:
0: Energized 1: De-energized
DO4:
0: Energized 1: De-energized
RLC Alarm (ALM) lamp lighting | 0: ALM lamp is not lit 1111 7-81
~  |condition 1 # 1: ALM lamp is lit
,’ ,’ l’ ” <4+—SsV display
L Ev1
EV2
EV3
EV4
ALLC? Alarm (ALM) lamp lighting | 0: ALM lamp is not lit 0011 7-81
condition 2 2 1: ALM lamp is lit
,’ ,’ <«4— SV display
L HBAT
HBA2
cg Output status at STOP mode |0: OFF 0000 7-82
1: Action continued
T ;
I I_ld—SVd|spIay
t Event output, HBA output
Transmission output
“0” fixed (No setting)
“0” fixed (No setting)
F33 Function block 33 This is first parameter symbol of Function block 33.
Hao Transmission output type 0: None 1 7-83
1: PV
2: Set value (SV) monitor
3: Deviation value
4: MV1 [heat-side]
5: MV2 [cool-side]
6: Set value (SV)
7: Remote setting (RS) input value
RHS Transmission output When the PV, SV, SV monitor and RS: Input scale 7-84
scale high Input scale low to Input scale high high
[Varies with the setting of the Decimal point
position]
ALS Transmission output When the MV1 and MV2: Input scale 7-84
scale low =5.0t0 +105.0 % low
When the deviation value:
—Input span to +Input span

2 The ALM lamp is lit through the OR operation of EV1, EV2, EV3, EV4, HBA1 and HBA2 each of which is set to “1: ALM

lamp is lit.”
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value| P29€
Fy ) Function block 41 This is first parameter symbol of Function block 41.
EG ) |Eventl type 0: None 02 7-85
1: Deviation high
2: Deviation low !
3: Deviation high/low !
4: Band'
5: Process high'!
6: Process low!
7: SV high
8: SV low
9: Unused
10: MV1 high [heat-side] -2
11: MV1 low [heat-side] -2
12: MV2 high [cool-side] !
13: MV2 low [cool-side] !
! Event hold action is available.
2 Feedback resistance (FBR) input value is
displayed when the control motor with
Feedback resistance (FBR) is used.
E HD ! Event 1 hold action 0: OFF 2: Re-hold action ON 02 7-87
1: Hold action ON
E 1L Event 1 interlock 0: Unused 0 7-89
B 1: Used
EH | Event 1 differential gap Deviation, process or set value: 22 7-90
0 to Input span
[Varies with the setting of the Decimal point
position]
MV:0.0to 110.0 %
EHr ||Eventl delay timer 0.0 to 600.0 seconds 0.0 7-91
E E al Force ON of Event 1 action 0: Invalid 0000 7-93
1: Valid
T i
Lttt <4 SV display
— Event output turned on at
input error occurrence
Event output turned on in
Manual mode
Event output turned on during
the Autotuning function (AT) is
being executed
Event output turned on during
the Setting change rate limiter
is being operated
Fy?2 Function block 42 This is first parameter symbol of Function block 42.

E 52 |Event2 type Same as Event 1 type 7-95
E Hg 2 | Event 2 hold action Same as Event 1 hold action 7-97
E! | 2 |Event2 interlock Same as Event 1 interlock 7-98

E HZ |Event 2 differential gap Same as Event 1 differential gap 7-99
EHI 2 | Event2 delay timer Same as Event 1 delay timer 7-100
E E o2 | Force ON of Event 2 action | Same as Force ON of Event 1 action 7-101

Fy3 Function block 43 This is first parameter symbol of Function block 43.

E 5 3 |Event 3 type Same as Event 1 type 7-102

E Hg 3 | Event 3 hold action Same as Event 1 hold action 7-104

2 Factory set value varies depending on the instrument specification.
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value Page
E! | 3 |Event3 interlock Same as Event 1 interlock 7-105
E H 3 | Event 3 differential gap Same as Event 1 differential gap 7-106
E HI™ 3 | Event 3 delay timer Same as Event 1 delay timer 7-107
E E 5 3 | Force ON of Event 3 action | Same as Force ON of Event 1 action 7-108
Fyy Function block 44 This is first parameter symbol of Function block 44.
E Y | Event 4 type 9: Control loop break alarm (LBA) 7-109
The other data is the same as an Event 1 type.
E HoY | Event 4 hold action * Same as Event 1 hold action 7-111
E! | Y |Event 4 interlock Same as Event 1 interlock 7-112
E HY | Event 4 differential gap Same as Event 1 differential gap 7-113
E HI Y |Event 4 delay timer Same as Event 1 delay timer 7-114
E E oY | Force ON of Event 4 action ® | Same as Force ON of Event 1 action 7-115
Fyg Function block 45 This is first parameter symbol of Function block 45.
C I~ ||CTlratio 0 to 9999 800 ° 7-116
CT type: CTL-6-P-N
CTL-12-S56-10L-N
E," ! CT1 assignment 0: None 2: OUT2 1 7-117
1: OUTI 3 to 6: Do not set this one
HES | |Heater break alarm 1 (HBA1) | 0: Heater break alarm 1 (HBA1) type A 0P 7-117
type 1: Heater break alarm 1 (HBA1) type B
HEC ! Number of heater break 0to 255 5 7-119
~ " |alarm 1 (HBA1) delay times
FYE. Function block 46. This is first parameter symbol of Function block 46.
[T -2 |CT2ratio 0 to 9999 800 ° 7-120
CT type: CTL-6-P-N
CTL-12-S56-10L-N
CrR2 CT2 assignment 0: None 2: 0OUT2 0 7-121
1: OUTI 3 to 6: Do not set this one
HE52 Heater break alarm 2 (HBA2) | 0: Heater break alarm 2 (HBA2) type A 0 7-122
type 1: Heater break alarm 2 (HBA2) type B
HhLEC2 Number of heater break 0 to 255 5 7-122
alarm 2 (HBA2) delay times
FGSO. Function block 50 This is first parameter symbol of Function block 50.
PL Hot/Cold start 0: Hot start 1 1: Hot start 2 0 7-123
2: Cold start 3: Stop start
PLA | Start determination point 0 to Input span 3 % of 7-124
(The unit is the same as input value.) input span
(0: Action depending on the Hot/Cold start
selection)
[Varies with the setting of the Decimal point
position]
I A7 | External input type 0: Remote setting (RS) input 0 7-125
1: Intercontroller communication cascade
control
2: Intercontroller communication ratio
setting

2 When the Control loop break alarm (LBA) is selected, the setting becomes invalid.
b Factory set value varies depending on the instrument specification.
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Factory User
Symbol Name Data range set value |set value| Page
Al H |Master channel selection 0to 31 0 7-126
Fre|sv tracking 0: Unused 1: Used 1 7-127
Aadlr g MV transfer function 0: MV1 or MV2 in Auto mode is used. 0 7-128
[Action taken when changed | 1: When selected by Digital input (DI):
to Manual mode from Auto MV1 or MV2 in previous Manual
mode] mode is used.
When selected by front key:
MV1 or MV2 in Auto mode is used.
2: MV1 or MV2 in previous Manual mode
is used.
= H r 5 PV transfer function 0: Unused 1: Used 0 7-128
FS ) Function block 51 This is first parameter symbol of Function block 51.
g5 | Control action 0: Brilliant II PID control (direct action) 1@ 7-129
1: Brilliant II PID control (reverse action)
2: Brilliant II Heat/Cool PID control
[water cooling]
3: Brilliant IT Heat/Cool PID control
[air cooling]
4: Brilliant II Heat/Cool PID control
[Cooling gain linear type]
5: Position proportioning PID control
(reverse action)
6: Position proportioning PID control
(direct action)
! ddP Integral/derivative time 0: 1 second setting (No decimal place) 0 7-133
decimal point position 1: 0.1 seconds setting (One decimal place)
dbR Derivative gain 0.1 t0 10.0 6.0 7-133
aHH ON/OFF action differential | TC/RTD inputs: 1@ 7-134
gap (upper) 0.0 to Input span (Unit: °C [°F])
[Varies with the setting of the Decimal point
oML | ON/OFF action differential position] 12 7-134
gap (lower) Voltage (V)/Current (I) inputs:
0.0 to 100.0 % of input span
HoHE Action (high) at input error | 0: Normal control 0 7-135
- - 1: Manipulated output value at input error
AlUAE Action (low) at input error 0 7-135
PSAh Manipulated output value at |—105.0 to +105.0 % 0.0 7-136
input error
a4 ! Manipulated output value —5.0 to +105.0 % -5.0 7-136
(MV1) at STOP mode
- Manipulated output value -5.0 7-136
rnbc (MV2) at STOP mode
arl! Output change rate limiter 0.0 to 100.0 %/seconds of Manipulated 0.0 7-137
(up) [MV1] output
ord Output change rate limiter (0.0: OFF) 0.0 7-137
(down) [MV1]
ol H Output limiter high (MV1) Output limiter low (MV1) to 105.0 % 105.0 7-138
gl L |Output limiter low (MV1) —5.0 % to Output limiter high (MV1) -5.0 7-138
arll Output change rate limiter Same as Output change rate limiter (up) 0.0 7-137
(up) [MV2] [MV1]
ordc Output change rate limiter Same as Output change rate limiter (down) 0.0 7-137
(down) [MV2] [MV1]

2 Factory set value varies depending on the instrument specification.
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Factory User
Symbol Name Data range set value |set value Page
gl HZ2 | Output limiter high (MV2) Output limiter low (MV2) to 105.0 % 105.0 7-138
all?2 Output limiter low (MV2) —5.0 % to Output limiter high (MV2) -5.0 7-138
PEE |Power feed forward selection | 0: Unused 1 7-140
1: Used
PFE F 5 | Power feed forward gain 0.01 to 5.00 1.00 7-141
ol P |Derivative action 0: Measured value derivative 0 7-142
1: Deviation derivative
15 | Undershoot suppression 0.000 to 1.000 1.000 2 7-143
factor
d&PA Overlap/Deadband reference |0.0 to 1.0 0 7-144
point
FG2. Function block 52 This is first parameter symbol of Function block 52.
Al L | AT bias —Input span to +Input span 0 7-146
[Varies with the setting of the Decimal point
position]
A C | AT cycles 0: 1.5 cycles 2:2.5 cycles 1 7-147
1: 2.0 cycles 3: 3.0 cycles
B H | AT differential gap time 0.0 to 50.0 seconds 10.0 7-148
I or | Output value with AT turned on | Output value with AT turned off to 105.0 % 105.0 7-149
I oF | Output value with AT turned off | —105.0 % to Output value with AT turned on —-105.0 7-149
Pl H |Proportional band limiter TC/RTD inputs: _ Input span 2 7-150
(high) [heat-side] 0 (0.0, 0.00) to Input span (Unit: °C [°F])
[Varies with the setting of the Decimal point
- — position]
Pl | |Proportional .band limiter Voltage (V)/Current (I) inputs: 02 7-150
(low) [heat-side] 0.0 to 1000.0 % of input span
! L H |Integral time limiter (high) |0 to 3600 seconds or 3600 7-151
[heat-side] 0.0 to 1999.9 seconds
! L L |Integral time limiter (low) [Varies with the setting of the Integral/ 0 7-151
[heat-side] Derivative time decimal point position]
oL H | Derivative time limiter (high) 3600 7-152
[heat-side]
oL L |Derivative time limiter (low) 0 7-152
[heat-side]
P L H | Proportional band limiter TC/RTD inputs: _ Input span 2 7-153
(high) [cool-side] 1 (0.1, 0.01) to input span (Unit: °C [°F])
[Varies with the setting of the Decimal point
P L L |Proportional band limiter position] . 1 7-153
(low) [cool-side] Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of input span
! oL H |Integral time limiter (high) Same as Integral time limiter (high) 3600 7-154
[cool-side] [heat-side]
! oL L |Integral time limiter (low) Same as Integral time limiter (low) 0 7-154
[cool-side] [heat-side]
o L H | Derivative time limiter (high) | Same as Derivative time limiter (high) 3600 7-155
[cool-side] [heat-side]
dc L L |Derivative time limiter (low) |Same as Derivative time limiter (low) 0 7-155
[cool-side] [heat-side]

2 Factory set value varies depending on the instrument specification.
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Factory User
Symbol Name Data range set value |set value Page
P A, | Proportional band adjusting | 0.01 to 10.00 times 1.00 7-156
factor [heat-side]
! A} | Integral time adjusting factor 1.00 7-156
[heat-side]
erivative time adjustin, . -
o | Derivative time adjusting 1.00 7-157
factor [heat-side]
P A} | Proportional band adjusting 1.00 7-156
factor [cool-side]
! c H. | Integral time adjusting factor 1.00 7-156
[cool-side]
erivative time adjusting . -
c A | Derivative time adjusti 1.00 7-157
factor [cool-side]
Fg53 Function block 53 This is first parameter symbol of Function block 53.
Ydb Open/Close output neutral 0.1 to 10.0 % of output 2.0 7-158
zone
YHg Open/Close output differential | 0.1 to 5.0 % of output 1.0 7-159
gap
YL Action at feedback resistance | 0: Action depending on the valve action at 0 7-159
(FBR) input error STOP
1: Control action continued
Pa§ Feedback adjustment At the Adjustment preparation screen, press — 7-160
the shift key for 5 seconds to start the
adjustment.
fnal Control motor time 5 to 1000 seconds 10 7-161
ol Integrated output limiter 0.0 to 200.0 % of control motor time 150.0 7-161
0.0: Integrated output limiter function OFF
This value becomes invalid when Feedback
resistance (FBR) input is used.
HH,‘ Valve action at STOP 0: Close-side output OFF, 0 7-162
- Open-side output OFF
1: Close-side output ON,
Open-side output OFF
2: Close-side output OFF,
Open-side output ON
YRS 5 | Action at saturated output 0: Invalid 0 7-162
1: Valid
Fgy Function block 54 This is first parameter symbol of Function block 54.
5rg ST start condition 0: Activate the Startup tuning (ST) function 0 7-163
when the power is turned on; 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.
SrePy ST proportional band 0.01 to 10.00 times 1.00 7-163
adjusting factor
F1PI|ST integral time adjusting 1.00 7-164
factor
Fdy (ST derivative time adjusting 1.00 7-164
factor

2 Factory set value varies depending on the instrument specification.
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Factory User
Symbol Name Data range set value |set value| Page
Fgg Function block 55 This is first parameter symbol of Function block 55.
CTH-AL Automatic temperature rise |0 to 16 0 7-165
group (0: Automatic temperature rise function OFF)
50 RUN/STOP group 0to 16 0 7-166
(0: RUN/STOP group function OFF)
CTH-d Automatic temperature rise | 0.1 to 1999.9 seconds 10.0 7-167
dead time
CHAT Automatic temperature rise | 0.1 to Input span/minutes 1.0 7-167
gradient data
FED Function block 60 This is first parameter symbol of Function block 60.
CaP | Communication 1 protocol 0: RKC communication 02 7-168
1: Modbus
CAakP2 Communication 2 protocol 0: RKC communication 2 7-168
1: Modbus
2: Intercontroller communication
ng Function block 70 This is first parameter symbol of Function block 70.
SH-T Setting change rate limiter 1 to 3600 seconds 60 7-169
unit time
FdP Soak time unit 0: 0 hours 00 minutes to 1 7-169
99 hours 59 minutes
1: 0 minutes 00 seconds to
199 minutes 59 seconds
£ Function block 71 This is first parameter symbol of Function block 71.
Sl H Setting limiter high Setting limiter low to Input scale high Input scale 7-170
[Varies with the setting of the Decimal point | high
position]
St Setting limiter low Input scale low to Setting limiter high Input scale 7-170
[Varies with the setting of the Decimal point low
position]
Fg ! Function block 91 This is first parameter symbol of Function block 91.
£ 277 |[ROM version monitor Display the version of loaded software. — 7-171
ul Integrated operating time 0 to 19999 hours — 7-171
monitor
rcJ Holding peak value ambient|—10.0 to +100.0 °C — 7-172
temperature monitor
HERI Power feed forward input 0.0 to 160.0 % — 7-172
value monitor Display in the percentage of the load voltage
(rated value).

2 Factory set value varies depending on the instrument specification.
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Table 1: Digital input (DI) assignment
Setvaluel DM | D2 | DI3 Dl4 DI5 DI6 DI7
1 Memory area number selection (1 to 8) Memory Unused Unused Unused
area set *
2 Memory area number selection (1 to 8) Memory RUN/STOP Remote/Local Auto/Manual
area set * transfer transfer transfer
3 Memory area number selection (1 to 8) Memory RUN/STOP Remote/Local | Interlock release
area set * transfer transfer
4 Memory area number selection (1 to 8) Memory RUN/STOP Auto/Manual | Interlock release
area set * transfer transfer
5 Memory area number selection (1 to 8) Memory Remote/Local Auto/Manual | Interlock release
area set * transfer transfer
6 Memory area number selection (1 to 8) Memory RUN/STOP Unused Interlock release
area set * transfer
7 Memory area number selection (1 to 8) Memory Remote/Local Unused Interlock release
area set * transfer
8 Memory area number selection (1 to 8) Memory Auto/Manual Unused Interlock release
area set * transfer

* Only when ZK-1165 specification was specified, memory area transfer is possible without area set input.
For memory area transfer by ZK-1165 specification, refer to ZK-1165 Specification IMR01W08-E).

Table 2:

Output assignment

This setting is conducted in Engineering mode.

Set value OuUT1 OuUT2 DO1 DO2 DO3 DO4
1 MV1 MV2 EV1 EV2 EV3 EV4
2 MV1 MV2 EV1 EV2 EV3 HBAI1, HBA2
3 MV1 MV2 EV1 EV2 HBAI1, HBA2 FAIL
4 MV1 MV2 EV1 HBAI1, HBA2 EV3 EV4
5 MV1 HBAI1, HBA2 EV1 EV2 EV3 EV4
6 MV1 HBA1, HBA2 EV1 EV2 EV3 FAIL
7 MV1 FAIL EV1 EV2 EV3 EV4

MV1: Manipulated output (control output) [heat-side] EVI1:Event1 EV3:Event3 HBAI: Heater break alarm 1  FAIL: FAIL output

MV2: Manipulated output (control output) [cool-side] EV2:Event2 EV4:Event4 HBA2: Heater break alarm 2

A “Energized” or “De-energized” of DO1 to DO4 can be changed in Engineering mode.
Only “De-energized” is available for the FAIL output. No “Energized” is available.
An output logic becomes OR output when two or more output functions are assigned to one output.

To use for Heat/Cool PID control or Position proportioning PID control, select a set value
from 1 to 4.

B BEE

Outputs and Event functions not specified in the model code is not valid if specified.
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G. Seal{for Unit and Direct key type 2] (accessory attached)

H Model code

SAP-306
> For unit
AM RIL RIS
RIL R/S
For FB400 direct key (Type 2) For FB90O direct key (Type 2)
B Usage example of the unit seal
Please use only the unit seal meeting the controlled object.
MAN REM AT
/] {] 0 U /] 0 < Unit seal

AREA SV MV

0 4HHHH

ouTl out2 DO1 DO2 DO3 D04 ALM

DDDDDDDDDDDDDDDDDDDD
MONI AREA

&5 O 0
D | <= |V | A
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Alphabetical Order

INDEX

A

ACtion (hlgh) at input EIFOr - rrrrrrrrsrrreaaenas 7_52’ 7_135
ACtiOn (IOW) at input EIFOr s rrrr s 7_52‘ 7_135
Action at feedback resistance (FBR) input error
............................................................... 7_53’ 7_1 59
ACtion at Saturated OUtpUt ............................. 7_53’ 7_162
Alarm (ALM) lamp lighting condition 1 --+-+-+-+-x-e+ 7-49, 7-81
Alarm (ALM) lamp lighting condition 2 --+-+-+-+-+-+-+ 7-49, 7-81
Area Soak tlme ............................................ 7_20’ 7_32
AT bias ..................................................... 7_53‘ 7_146
AT CyCIeS .................................................. 7_53‘ 7_147
AT differential gap tlme ................................. 7_53‘ 7_148
Auto/Manual transfer --«----xreerereeeii. 6-23, 7_14’ 7-17
Automatic temperature rise dead time-------------- 7-54, 7-167
Automatic temperature rise gradient data -------+- 7-54, 7-167
Automatic temperature rise group -+-r-roreeeeeees 7-54, 7-165
Automatic temperature rise learning --------- 6-72, 7-14, 7-17
B

Bar graph dISplay ......................................... 7_48’ 7_63
Bar graph display resolution ««----«=--reeereeeeeeneee 7-48, 7-65
Burnout direction .......................................... 7_49’ 7_75
C

Cascade COntrOI fUnCtiOn ............................... 6_60’ 6_82
Communication 1 prOtOCOI ............................. 7_54‘ 7_168
Communication 2 prOtOCOI ............................. 7_54‘ 7_168
Communication Speed 1 ................................ 7_34’ 7_44
Communication Speed 2 ................................ 7_34’ 7_44
Controi aCtiOn .............................................. 7_52’7_129
Control loop break alarm (LBA) time:---------------- 7-20, 7-22
Controi motor tlme ....................................... 7_53’ 7_159
Control response parameter -« -«««--«-xreeeeeeeeeee 7-20, 7-26
CT1 assignment ......................................... 7_51 , 7_1 17
CT1 ratio ................................................... 7_51‘ 7_1 16
CT2 assignment ......................................... 7_51 , 7_121
CT2 ratio ................................................... 7_51 , 7_1 20
Current transformer 1 (CT1) input value monitor
.............................................................. 7_2’ 7_3’ 7_7
Current transformer 2 (CT2) input value monitor
.............................................................. 7_2’ 7_3’ 7_7
D

Data blt Configuration 1 .................................. 7_34’ 7_45
Data blt Configuration 2 .................................. 7_34’ 7_45
Decimal point poSition «««««+-xxererereeeereeennn 7-49, 7-71
Derivative aCtiOn ......................................... 7_52’ 7_142
Derivative gain ........................................... 7_52‘ 7_133
Derivative tlme [COOI'Side] .............................. 7_20’ 7_28
Derivative tlme [heat_side] .............................. 7_20’ 7_25
Derivative time adjusting factor [cool-side] -+----+- 7-53, 7-157
Derivative time adjusting factor [heat-side]------+- 7-53, 7-157
Derivative time limiter (high) [cool-side] ---+-+----+- 7-53, 7-155
Derivative time limiter (high) [heat-side]----------- 7-53, 7-152
IMRO1WO03-E11

Derivative time limiter (low) [cool-side]---------- 7-53, 7-155
Derivative time limiter (low) [heat-side] ----------- 7-53, 7-152
DeViCe address 1 .......................................... 7_34‘ 7_44
DeViCe address 2 .......................................... 7_34‘ 7_44
Digital input (DI) assignment ------=-----eeemmeeeeees 7-49, 7-78
Direct key 1 ................................................. 7_48‘ 7_67
Direct key 2 ................................................. 7_48‘ 7_67
Direct key B 7-48, 7-68
Direct K@y type -« -rrwrerrreressreee 7-48, 7-68
Display Uit «---xeerreresrre 7-49, 7-71
E

Energized/De_energized ................................. 7_49’ 7_80
EVent 1 deiay timer ....................................... 7_50’ 7_91
Event 1 differential gap .................................. 7_50‘ 7_90
Event 1 hold action ....................................... 7_50‘ 7_87
Event 1 interlock ........................................... 7_50‘ 7_89
Event 1 set VaIUe (EV1) ................................. 7_20‘ 7_21
Event 1 type ................................................ 7_50‘ 7_85
Event 2 delay timer- ..................................... 7_50’ 7_100
EVent 2 differentiai gap .................................. 7_50’ 7_99
EVent 2 hoid aCtiOn ....................................... 7_50’ 7_97
EVent 2 interlOCk ........................................... 7_50’ 7_98
EVent 2 Set Value (EV2) ................................. 7_20’ 7_21
EVent 2 type ................................................ 7_50’ 7_95
EVent 3 deiay timer ..................................... 7_50’ 7_107
Event 3 differential gap ................................ 7_50’ 7_106
Event 3 hold action ..................................... 7_50’ 7_104
Event 3 interlock ......................................... 7_50’ 7_105
Event 3 set VaIUe (EV3) ................................. 7_20‘ 7_21
Event 3 type .............................................. 7_50’ 7_102
Event 4 delay timer- ..................................... 7_51’ 7_1 14
EVent 4 differentiai gap ................................ 7_51 , 7_1 13
EVent 4 hoid aCtiOn ..................................... 7_51 , 7_1 11
EVent 4 interlOCk ......................................... 7_51 , 7_1 12
EVent 4 Set Value (EV4) ................................. 7_20’ 7_21
EVent 4 type .............................................. 7_51 , 7_109
EVent monitor 1 ......................................... 7_2’ 7_3’ 7_8
Event monitor 2 ......................................... 7_2‘ 7_3‘ 7_8
External input type ...................................... 7_51’ 7_125
F

Feedback adjustment ................................. 7_53’ 7_160
Force ON of Event 1 action «----eoreeemreeereeeeees 7-50, 7-93
Force ON of Event 2 action  «----er-reeeereeeereeeeee 7-50, 7-101
Force ON of Event 3 action  «------reeeereeeeneeeeee 7-50, 7-108
Force ON of Event 4 action «------reeeereeeeeeeeees 7-51,7-115
G

Group RUN/STORP function -«--=xxxeeeenes 2-20, 6-60, 6-63
H

Heat/Cool PID control «-««-«-=eeseereereeeenes 6-15, 6-18, 7-130
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INDEX

Heater break alarm 1 (HBA1) set value ------------- 7-34, 7-35
Heater break alarm 1 (HBA1) type «-+-----xreeeeeee 7-51,7-118
Heater break alarm 2 (HBA2) set value +----+-+---++ 7-34,7-35
Heater break alarm 2 (HBA2) type «-+-+---+seeeee 7-51, 7-122
Heater break determination point 1 =«-«-«-exeeeeeeeee 7-34, 7-38
Heater break determination point 2 =«-«-«-x-exeeeveee 7-34, 7-38
Heater melting determination point 1 -+-+-----eeee- 7-34, 7-39
Heater melting determination point 2 -+-+-----+----+ 7-34, 7-39
H0|d aCtiOn ......................................................... 7_87
Holding peak value ambient temperature monitor
............................................................... 7_54‘ 7_1 72
HOt/COId Start ............................................. 7_51‘ 7_123
|

Input error determination point (high) ---«-----+----+ 7-49, 7-74
Input error determination point (low) -««----=--xx-- 7-49, 7-74
InpUt SCale hlgh ........................................... 7_49’ 7_72
InpUt SCale IOW ............................................ 7_49’ 7_72
InpUt type ................................................... 7_49’ 7_69
|ntegra| tlme [COO'-Side] ................................. 7_20’ 7_27
|ntegra| tlme [heat_side] ................................. 7_20’ 7_25
Integral time adjusting factor [cool-side]---+-+----+- 7-53, 7-156
Integral time adjusting factor [heat-side] --+-+----+- 7-53, 7-156
Integral time limiter (high) [cool-side] -+----+-+----+- 7-53, 7-154
Integral time limiter (high) [heat-side] -+----+-+---+- 7-53, 7-151
Integral time limiter (low) [cool-side] «-+----+--r--+- 7-53, 7-154
Integral time limiter (low) [heat-side] --+----+-+---+- 7-53, 7-151
Integral/derivative time decimal point position ---- 7-52, 7-133
Integrated operating time monitor -------x-eeeeeees 7-54, 7-171
Integrated output limiter-----------oorereeenenennn 7-53, 7-161
Interlock release -+« «--r rrrerrerrmrn 7-2,7-3,7-13
|nterva| tlme 1 ............................................. 7_34’ 7_46
|nterva| tlme 2 ............................................. 7_34’ 7_46
L

LBA deadband ............................................ 7_20’ 7_23
Link area NUMDEr -« xxreerermmrmieiiias 7_20’ 7-33
Loader communication connector ««-«-+-xrrrrererrreeeenes 1-10
Loader Communication .......................................... 1_14
M

Manipulated output value (MV1) at STOP mode- 7-52, 7-136

Manipulated output value (MV1) monitor [heat-side]
.............................................................. 7_2’ 7_3’ 7_9

Manipulated output value (MV2) at STOP mode- 7-52, 7-136
Manipulated output value (MV2) monitor [cool-side]

............................................................ 7-2,7-3, 7-10
Manipulated output value at input error ------------ 7-52, 7-136
Manipulated output value at MV transfer-------- 7-2,7-3, 7-11
Manua| reset ............................................... 7_20’ 7_30
Master Channel SeleCtion .............................. 7_51’ 7_126
Measured value (PV)/Set value (SV) monitor----7-2, 7-3, 7-5
Memory area soak time monitor »«------reeeeeee 7-2,7-3,7-10
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Memory area transfer «----rorrerrerie 7-2,7-3, 7-11
MV transfer fUnCtiOn .................................... 7_51 , 7_128
N
Number of heater break alarm 1 (HBA1) delay times
.............................................................. 7_51 , 7_1 19
Number of heater break alarm 2 (HBA2) delay times
.............................................................. 7_51 , 7_1 22
o
ON/OFF action differential gap (lower)----+-+-+-+-+ 7-52,7-134
ON/OFF action differential gap (upper) -+-+-+-+-+-+ 7-52,7-134
Open/Close output differential gap-------+-+-+-++-+ 7-53, 7-159
Open/Close output neutral zong «--------=--xxxx- 7-53, 7-158
Output assignment ........................................ 7_49‘ 7_79
Output change rate limiter (down) [MV1] -------- 7-52, 7-137
Output change rate limiter (down) [MV2] ---------- 7-52, 7-137
Output change rate limiter (up) [MV1] ----eeveeeee 7-52, 7-137
Output change rate limiter (up) [MV2] -----eeveeee 7-52, 7-137
Output ||m|ter hlgh (MV1) .............................. 7_52’ 7_138
Output ||m|ter hlgh (MV2) .............................. 7_52’ 7_138
Output ||m|ter IOW (MV1) ............................... 7_52’ 7_138
Output ||m|ter IOW (MV2) ............................... 7_52’ 7_138
Output status at STOP mode:--------=rreerreeeeeeees 7-49, 7-82
Output value with AT turned off----r-rrrerrererereres 7-53, 7-149
Output value with AT turned on«-----rrrereererereres 7-53, 7-149
OVerIap/Deadband ........................................ 7_20‘ 7_29
Overlap/Deadband reference point ««-------x= 7-52,7-144
P
PlD/AT transfer .................................... 6_15’ 7_14‘ 7_15
PlD COntrOI .......................................... 6_15’ 6_19‘ 6_73
Position proportioning control -«--«--+x-eeeee 4-7, 6-40, 7-130
Power feed forward gain .............................. 7_52’ 7_141
Power feed forward input value monitor ----------- 7-54,7-172
Power feed forward selection --------xxoeeeeereeeeee 7-52, 7-140
Power Supply frequency ................................. 7_49’ 7_76
Proportional band [cool-side] -----«=-xxxreeerreeeeees 7-20, 7-27
Proportional band [heat-side]----------x-reeeeeeeeee 7-20, 7-24

Proportional band adjusting factor [cool-side] ---- 7-53, 7-156
Proportional band adjusting factor [heat-side]---- 7-53, 7-156

Proportional band limiter (high) [cool-side]------+- 7-53, 7-153
Proportional band limiter (high) [heat-side]------+- 7-53, 7-150
Proportional band limiter (low) [cool-side] -------+- 7-53, 7-153
Proportional band limiter (low) [heat-side]-------+- 7-53, 7-150
Proportional cycle time [cool-side] «-----rererereeees 7-34, 7-43
Proportional cycle time [heat-side] --+-----x-roeeveeee 7-34, 7-43
PV biaS ...................................................... 7_34’ 7_40
PV dlgltal f"ter .............................................. 7_34’ 7_40
PV flashing display at input error ------+=x=x-roeeeeees 7-48, 7-66
PV IOW input Cut_off ....................................... 7_34’ 7_41
PV ratio ...................................................... 7_34’ 7_40
PV transfer fUnCtiOn ..................................... 7_51 , 7_128
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R

Ratio Setting fUnCtiOn ............................... 2_2’ 6_60’ 6_91
Re_hold aCtion ..................................................... 7_88
Remote setting (RS) input value monitor ---+----- 7-2,7-3,7-7
Remote Setting input type .............................. 7_49’ 7_77
Remote/Local transfer----------oreeeemeeeeeeees 6-28, 7-14, 7-18
ROM VerSiOn monitor ................................... 7_54‘ 7_171
RS bias ...................................................... 7_34’ 7_42
RS dlgltal f”ter ............................................. 7_34’ 7_42
RS ratio ..................................................... 7_34’ 7_42
RUN/STOP group ....................................... 7_54’ 7_166
RUN/STOP transfer ............................... 6_1 1 , 7_14’ 7_18
S

Sampling CyCle -----++=-rreemrrmrmeereneeeee 7-49, 7-76
Set |ock IeVeI .............................................. 7_34’ 7_47
Set value (SV)--rrrremrrrre e 7-2,7-3,7-7
Setting change rate limiter (down)-------+-ereeveeees 7-20, 7-31
Setting change rate limiter (up)----+--rroreeemereens 7-20, 7-31
Setting change rate limiter unit time-----+-+-----+- 7-54, 7-169
Settlng ||m|ter hlgh ....................................... 7_54’ 7_170
Settlng ||m|ter IOW ........................................ 7_54’ 7_170
Soak tlme Unit ............................................ 7_54’ 7_169
Square rOOt eXtraCtiOn ................................... 7_49’ 7_75
ST derivative time adjusting factor -----+-+-+-rreet 7-54, 7-164
ST integral time adjusting factor «---«--+orrererees 7-54, 7-164
ST proportional band adjusting factor «---+------+ 7-54, 7-163
ST Start Condition ........................................ 7_54‘ 7_1 63
Start determination point ............................... 7_51 , 7_1 24
Startup tuning (ST) -++--rrreeereerreserrreeeeeeen 6-18, 7-14, 7-16
STOP display --re e 7-48, 7-62
SV tracking ................................................ 7_51 , 7_1 27
T

Timer 1 ...................................................... 7_49’ 7_80
Tlmer 2 ...................................................... 7_49’ 7_80
Timer 3 ...................................................... 7_49’ 7_80
Timer 4 ...................................................... 7_49’ 7_80
Transmission output scale high -=---«--xeeeeeeeeeee 7-50, 7-84
Transmission output scale low «=--xreeeeeeeeeeees 7-50, 7-84
Transmission Output type ............................... 7_50’ 7_83
U

Undershoot suppression factor:«-«-«-«-x-xxerereenes 7-52, 7-143
Vv

ValVe aCtiOn at STOP ................................... 7_53’ 7_162
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Character Order

* Mode

MONI: SV setting & Monitor mode

ENG: Engineering mode

SETUP: Setup Setting mode

PARA: Parameter Setting mode

OPE: Operation mode

Symbol | Name Mode * Page Symbol Name Mode * Page
A (A) D (d) (d)
Add ! |Add1 |Device address 1 SETUP 7-34, 7-44 d |d Derivative time [heat-side] PARA 7-20, 7-25
Adde |add2 |Device address 2 SETUP 7-34, 7-44 dAY |aas ﬁig‘f‘;ii(‘j’:]“me adjusting factor |\eNG  (F52)[7-53, 7-155
AHS |AHS |Transmission output scale high ENG (F33)|7-50, 7-84 db |db Overlap/Deadband PARA 7-20, 7-29
AL ! [ALC1 |Alarm (ALM) lamp lighting condition 1 |ENG  (F30)|7-49, 7-81 dbPHA |dbPA |Overlap/Deadband reference point |ENG  (F51)|7-52, 7-144
AL T2 [|ALC2 |Alarm (ALM) lamp lighting condition 2 |[ENG  (F30)|7-49, 7-81 dc |de Derivative time [cool-side] PARA 7-20, 7-28
AL S |ALS |Transmission output scale low ENG  (F33)|7-50, 7-84 dcAd |deAd Ef)g}’_ifg’;“me adjusting factor |enG  (F52)|7-53, 7-155
A-7 |AM |AutoManual transfer OPE g23. 714, del H |deLH Ef)g}’_i}g’;“me limiter (high) ENG (F52)|7-53, 7-153
Ao |Ao  |Transmission output type ENG  (F33)|7-50, 7-83 dell |deLL Eﬁg}{i}g’;“me limiter (low) ENG  (F52)|7-53, 7-153
HaoHE [AoVE |Action (high) at input error ENG (F51)|7-52, 7-135 dE |dE Bar graph display ENG (F10)|7-48, 7-63
APl |APT |Memory area soak time monitor MONI ;:%7'3’ dEU |dEUT |Bar graph display resolution ENG (F10)|7-48, 7-65
Ar-E |AE  |Memory area transfer MONI ;:%17‘3' dF [dF  |PV digital filter SETUP 7-34, 7-40
A5 |AST |Area soak time PARA 7-20, 7-32 dF 2 |dF2 |RS digital filter SETUP 7-34,7-42
AL |ATb |AT bias ENG (F52)|7-53, 7-146 dO A |dGA |Derivative gain ENG (F51)|7-52,7-133
AT |ATC |AT cycles ENG (F52)|7-53, 7-147 d! GL |dISL |Digital input (DI) assignment ENG (F23)|7-49, 7-78
A H |ATH |AT differential gap time ENG (F52)|7-53, 7-148 dLH |dH ﬁii‘f‘stiz’;“me limiter (high) ENG (F52)|7-53, 7-152
[ oF |AToF |Output value with AT tumed off ~ |ENG  (F52)|7-53, 7-149 dib o ﬁii‘{_as‘ii;’;“me limiter (low) ENG  (F52)|7-53, 7-152
I ar |ATon |Output value with AT turned on ENG (F52)|7-53, 7-149 d5aP |dSoP [PV flashing display at input error ENG (F10)|7-48, 7-66
At |ATU |PIDIAT transfer OPE g]g 714, dI P |dTP |Derivative term operating factor ~ |ENG  (F51)|7-52, 7-142
AU AE [AUNE |Action (low) at input error ENG (F51)|7-52, 7-135 E (E)
B (b) (t;,) EEo ! |EEo1 |Force ON of Event 1 action ENG  (F41)|7-50, 7-93
! [ ! |bIT1 |Data bit configuration 1 SETUP 7-34,7-45 EE o |EE02 [Force ON of Event 2 action ENG  (F42)|7-50, 7-101
L! 2 [bIT2 |Data bit configuration 2 SETUP 7-34, 7-45 EE o3 |EE03 [Force ON of Event 3 action ENG  (F43)|7-50, 7-108
L o5 [boS  |Burnout direction ENG  (F21)|7-49, 7-75 EE oY |EEo4 [Force ON of Event 4 action ENG  (F44)|7-51,7-115
LPS ! [bPS1 |Communication speed 1 SETUP 7-34, 7-44 EH | |EH1 |Event 1 differential gap ENG  (F41)|7-50, 7-90
LPS52 [bPS2 |Communication speed 2 SETUP 7-34, 7-44 EHZ |EH2 |Event 2 differential gap ENG (F42)|7-50, 7-99
C ([) EH3 |EH3 |Event 3 differential gap ENG (F43)|7-50, 7-106
T AR |CAM |External input type ENG (F50)|7-51,7-125 EHY |EH4 |Event 4 differential gap ENG (F44)|7-51,7-113
T Hr [CHr  |Automatic temperature rise learning |OPE (75:33 714, EHg | |EHo1 |Event 1 hold action ENG  (F41)|7-50, 7-87
CHrd |cHra |futomatic temperature ise dead 1enG  (rss)|7-54, 7-167 EHaol |EHo2 |Event 2 hold action ENG (F42)|7-50, 7-07
CHr- L [CHrG |Automatic temperature rise group  |[ENG  (F55)|7-54, 7-165 EHg 3 |EHo3 |Event 3 hold action ENG (F43)|7-50, 7-104
CHrT [crrT |fuiomatic temperature rise gradient |gnG —(¢55) | 7-54, 7-167 EHoY |EHo4 |Event 4 hold action ENG  (F44)|7-51, 7-111
C AP | |CcMP1|Communication 1 protocol ENG  (F60)|7-54, 7-168 E! L | |EIL1 |Event 1 interlock ENG  (F41)|7-50, 7-89
' AP2 |cMP2|Communication 2 protocol ENG  (F60)|7-54, 7-168 El L2 |ELL2 |Event2 interlock ENG  (F42)|7-50, 7-98
£ et S;L'S’:T‘léﬁ;‘j:”me” (CT)input 5N ;3 73, E! L 3 |EI3 |Event 3 interlock ENG  (F43)|7-50, 7-105
£ 2 |cra |Curent tansformer 2 (CT2)input yony 1273, E! LY |E4 |Event 4 interlock ENG  (F44)|7-51,7-112
CI A | |cTA1 [CT1 assignment ENG (F45)|7-51,7-117 £5 | |ES1 |Event1type ENG  (F41)|7-50, 7-85
C A2 |cTA2 [CT2 assignment ENG (F46)|7-51, 7-121 EGC |ES2 |Event2type ENG (F42)|7-50,7-95
Ll | |cTr |CT1 ratio ENG  (F45)|7-51, 7-116 £53 |ES3 |Event3type ENG (F43)|7-50, 7-102
-2 [cTr2 |CT2ratio ENG  (F46)|7-51, 7-120 EG5Y |ES4 |Event4 type ENG  (F44)|7-51,7-109
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Symbol Name Mode * Page Symbol Name Mode * Page
y! g y! g
! |[EV1 |Event 1 set value (EV1 PARA 7-20, 7-21
[
EHC |EV2 |Event2 set value (EV2) PARA 7-20, 7-21 L HA [LbA |Control loop break alarm (LBA) time |PARA 7-20,7-22
EH3 |EV3 |Event 3 set value (EV3) PARA 7-20, 7-21 L bd |Lbd |LBA deadband PARA 7-20,7-23
EHY |EV4 |Event4 set value (EV4) PARA 7-20, 7-21 L CF [LCK  |[Setlock level SETUP 7-34, 7-47
EHA ! |EVvM1 [Event monitor 1 MONI rars, I AFA |Lnka |Link area number PARA 7-20,7-33
EHAZC |EVM2|Event monitor 2 MONI ;:g 3, L oL |LoGC |Output assignment ENG  (F30)(7-49, 7-79
I ) |EVT1 |Event 1 delay timer ENG F41)|7-50, 7-91 -
! n
EHI 2 |EVT2 |Event 2 delay timer ENG  (F42)|7-50, 7-100 AT H [MCH |Master channel selection ENG  (F50)|7-51, 7-126
I 3 |EVT3 |Event 3 delay timer ENG (F43)|7-50, 7-107 - r i
I s
EHr3 y (F43) \ Aol |MoT |Control motor time ENG (F53)|7-53, 7-161
EHIY |EVT4 |Event 4 delay timer ENG  (F44)|7-51,7-114 Ar IMr o |Manual reset PARA 7-20, 7-30
Yl |EXC |Energized/De-energized ENG  (F30)|7-49, 7-80 - Manipulated output value (MV1) 7-2,7-3,
= 9 9 (F30) nb |Mv monitor [heat-side] MONI 7-9
- Manipulated output value (MV2) 7-2,7-3,
F (F) nbd [Mv2 monitor [cool-side] MONI 7-10
FrA |Fn Direct key type ENG (F11)|7-48, 7-68 AHIS [MVTS|MV transfer function ENG (F50)|7-51, 7-128
FrA | |[Fn1 |Directkey 1 ENG (F11)|7-48, 7-67 (0] (0) (u)
f ~ _ ON/OFF action differential gap
Frc |Fn2 |Directkey 2 ENG (F11)|7-48, 7-67 oHH [oHH (upper) ENG (F51)|7-52, 7-134
; ON/OFF action differential ga
Fr3 |Fn3 |Directkey 3 ENG (F11)|7-48,7-68 oHL |oHL (lower) gap ENG (F51)|7-52, 7-134
H (H) ol A |oLA |Integrated output limiter ENG  (F53)|7-53, 7-161
! -34, 7- o utput limiter hig -52, 7-
| |Hoaq |Meater breakalarm 1 (HBAT) set | geryp 7.34,7-35 al H |oLH |output limiter high (MvA ENG  (F51)|7-52, 7-138
-34, 7- o utput limiter hig -52, 7-
Hbap |Heater break alarm 2 (HBAZ) set | seryp 7-34,7-35 al LH2 | Output limiter high (MV2 ENG  (F51)|7-52, 7-138
HELC | |Hbet ?‘Q’B’“ﬁa*;'d"eflgﬁ‘g;g'eak alarm 1 \eng  (Fa5)|7-51, 7-119 al L |oLL |output limiter low (MV1) ENG  (F51)|7-52, 7138
HEC 2 |Hoc2 ?‘Q’B’“;’gd"eflgﬁ‘g;g'eak alarm2  \eNg  (Fae)|7-51, 7-122 al L 2 loLL2 |outputlimiter low (Mv2) ENG  (F51)|7-52, 7138
i leater melting aetermination poin -34, [~ r ore imi -2, -
! |HbH1 |Heater melting determination point 1 |SETUP 7-34,7-39 a d R}I‘\‘,ﬁ‘]" change rate limiter (down) \enG  (F51)|7-52, 7-137
. _— X Output change rate limiter (down
HEHCZ [HoH2 [Heater melting determination point 2|SETUP 7-34,7-39 ardc |ord2 [MV%] 9 ( ) |enG (F51)|7-52, 7-137
eater break determination point -34, 7- r orl -52, 7-
L ! |HbL1 |Heater break determination point 1 |SETUP 7-34,7-38 arll lou g,l“\‘/ﬁ‘]“hange rate limiter (up) ENG  (F51)|7-52, 7-137
eater break determination point -34, 7- r orl imi -52,7-
! 2 |HbL2 [Heater break determination point2 |SETUP 7-34,7-38 arll U2 R/I“\‘/‘;‘]“ change rate limiter (up) ENG  (F51)|7-52, 7-137
HES | [HoS1 [Heater break alarm 1 (HBA1)type |ENG  (F45)|7-51, 7-117 a5 [0S Control action ENG (F51)|7-52, 7-129
eater break alarm ype -51, 7- [ o imer -49, 7-
HbS2 |Heater break alarm 2 (HBA2) t ENG  (F46)|7-51,7-122 af I | [oTT1 |Timer 1 ENG  (F30)|7-49, 7-80
HEAM |HeaT z%‘:]’ﬁgeed forward input value ENG  (F91)|7-54, 7-172 ol 2 |oTT2 |Timer2 ENG  (F30)|7-49, 7-80
| (I ) of 73 [oTT3 |Timer3 ENG  (F30)|7-49, 7-80
[ Integral time [heat-side] PARA 7-20, 7-25 ol 7Y [oTT4 |Timer4 ENG  (F30)|7-49, 7-80
) | Integral time adjusting factor g .
P AY (A heat side] ENG (F52)|7-53, 7-156 P (P)
! c |lc Integral time [cool-side] PARA 7-20, 7-27 P p Proportional band [heat-side] PARA 7-20, 7-24
) | Integral time adjusting factor ~ -~ | Proportional band adjusting factor ~ -~
! cAY |lcAd coot.side] ENG (F52)|7-53, 7-156 PR |PAJ heat-cide] ENG (F52)|7-53, 7-156
Il IcLH [Integral time limiter (high) [cool-side] [ENG F52)|7-53, 7-154 P Pb PV bias SETUP 7-34, 7-40
cL 9 ¢}
! cL L |lcLL [Integral time limiter (low) [cool-side] |ENG F52)|7-53, 7-154 Pc Proportional band [cool-side PARA 7-20, 7-27
clLi c
J Integral/derivative time decimal ~ -~ | Proportional band adjusting factor ~ -~
! ddP |iddP point position ENG (F51)|7-52, 7-133 Pc AU |PeA [cool-side] ENG (F52)|7-53, 7-156
I Integral time limiter (high) g .~ ' Proportional band limiter (high) g .~
PLH I | feateide] ENG (F52)|7-53, 7-151 Pcl H [PcLH [cookside] ENG (F52)|7-53,7-153
1 1L Il |integral time limiter (low) heat-side] [ENG  (F52)|7-53, 7-151 Pl L |peLL |Proportional band limiter (low) ENG (F52)|7-53, 7-153
LL cLL [cool-side]
!'Lr |ir |interlock release MONI r2rs Pd |Pd  [HotCold start ENG  (F50)|7-51, 7-123
! InP Input type ENG F21)(7-49, 7-69 PdA |Start determination point ENG F50)|7-51, 7-124
n
! Al ! [InT1 [interval time 1 SETUP 7-34, 7-46 PEFE |PFF |Power feed forward selection ENG (F51)|7-52, 7-140
! Al 2 [InT2 |interval time 2 SETUP 7-34, 7-46 PFFS |PFFS |Power feed forward gain ENG (F51)|7-52, 7-141
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r PFrq |Power supply frequency ENG F21)|7-49, 7-76
’
L,dP |PGdP |Decimal point position ENG  (F21)(7-49, 7-71 Lot Proportional cycle time [cool-side] [SETUP 7-34,7-43
0,6 H |PGSH|Input scale high ENG (F21)|7-49, 7-72 T Proportional cycle time [heat-side] |SETUP 7-34,7-43
rci . -~ rro Holding peak value ambient ~ -~
U 5,_ PGSL |Input scale low ENG (F21)|7-49, 7-72 i Lo |TCJ temperature monitor ENG (F91)|7-54, 7-172
PL T |PLC [PV low input cut-off SETUP 7-34, 7-41 -t [Tk |SVtracking ENG  (F50)|7-51, 7-127
) Proportional band limiter (high) g .
PLH |PLH [heat-side] ENG (F52)|7-53, 7-150 U (U)
Proportional band limiter (low
PLL |PLL [he;_side] (tow) ENG  (F52)|7-53, 7-150 Unl [ |uniT |Display unit ENG  (F21)|7-49, 7-71
Pg§5 |Pos |Feedback adjustment ENG  (F53)|7-53, 7-160 15 |us  |Undershoot suppression factor ENG (F51)|7-52, 7-143
Input error determination point
PoV v ENG F21)|7-49, 7-74
PoH |Po (high) (F21) v (H)
Pr |Pr [PVratio SETUP 7-34,7-40 HAL ‘VAL ‘Valve action at STOP ‘ENG (F53)‘7-53, 7-162
- Manipulated output value at input —
PS5 |PSM arror ENG (F51)|7-52, 7-136 w (u)
- » |Manipulated output value at MV 7-2,7-3, -
P5n PSM transfer MONI 7-11 al ‘WT ‘Integrated operating time monitor ‘ENG (F91)‘7—54, 7-171
P"_,‘,—, PUn |Input error determination point (low) |ENG  (F21)|7-49, 7-74 Y ('_'I)
r i o _
PHI5 |PVTS [PV transfer function ENG  (F50)|7-51, 7-128 YASo |YASo |Action at saturated output ENG  (F53)|7-53, 7-162
R (r) (,—) Ybr |Yor Action at feedback resistance (FBR) ENG (F53)|7-53, 7-159
input error
rb | RS bias SETUP 7-34,7-42 Ydhb |Ydb |Open/Close output neutral zone ENG (F53)|7-53, 7-158
! ing i - a
! aP |rnP |Remote setting input type ENG  (F22)(7-49,7-77 YHS |YHS |Open/Close output differential gap |ENG  (F53)|7-53, 7-159
F-L L Remote/Local transfer OPE (75:%2 714,
- | Manipulated output value (MV1) at g .
a4 | M1 STOP mode ENG (F51)|7-52, 7-136
- Manipulated output value (MV2) at g .~
rAldd |Mv2 g7oE ode ENG  (F51)|7-52, 7-136
~PrI |[fPT |Control response parameter PARA 7-20, 7-26
ol RS ratio SETUP 7-34,7-42
~-5 |-s |RUN/STOP transfer OPE ) R
580 [rSG |RUN/STOP group ENG (F55)|7-54, 7-166
! SLH |Setting limiter high ENG F71)|7-54, 7-170
L
Ll |SLL [Setting limiter low ENG (F71)|7-54, 7-170
L
q SMP | Sampling cycle ENG F21)(7-49, 7-76
n
r SPCH |STOP display ENG F10)|7-48, 7-62
L
GO~ [sqr |Square root extraction ENG  (F21)|7-49, 7-75
55 |Ss |Output status at STOP mode ENG  (F30)|7-49, 7-82

Sf,j,‘_-‘ STdK |ST derivative time adjusting factor |ENG  (F54)|7-54, 7-164

S dP |STdP |Soak time unit ENG (F70)|7-54, 7-169

SI! P |STIK [ST integral time adjusting factor ENG  (F54)|7-54,7-164

5‘;- Pl‘:‘ STPK ;‘I(':t;;rroportional band adjusting ENG  (F54)|7-54, 7-163
G5 |STS |ST start condition ENG (F54)|7-54, 7-163
Sl |sTu |Startup tuning (ST) OPE g:]g' 714,

SH |sv  |setvalue (Sv) MONI 72rs
SHI' svr E]im?ct)(ra setting (RS) input value MONI ;:3 7-3,
SHr~d |Svrd |Setting change rate limiter (down) ~ |PARA 7-20, 7-31

SH,—,'- SVIT |Setting change rate limiter unit time |ENG  (F70)|7-54, 7-169

SHr U |SVrU |Setting change rate limiter (up) PARA 7-20, 7-31
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Revisions

Date of Revision

Manual Number

Reason for Revision

April, 2005

IMRO1WO03-E1

The first edition issue

August, 2005

IMRO1WO03-E2

Addition of description:
Automatic power frequency detection function by CT input P. 1-12, P. 7-75, P. 9-4
Correspondence of startup tuning to Heat/Cool control P. 6-18, P. 6-19, P. 7-16

Correspondence of automatic temperature rise learning function to Heat/Cool control
P.6-73,P. 6-74,P.7-17

Setting example of bar graph display resolution P. 7-65
Hot/Cold start action change P. 6-39
Description of action (high/low) at input error P.7-135

Factory set value change:
Start determination point P.7-124,P. A-18
Open/Close output neutral zone P.7-156, P. A-21
Open/Close output differential gap P.7-157,P. A-21

Revision of clerical errors:
“Output value when power failure recovers” at Hot start 2 in Auto mode
P. 6-39, P. 7-123

September, 2008

IMRO1WO03-E3

Overall revision

July, 2009

IMRO1WO03-E4

Addition of description:

Direct action of Position proportioning PID control
P.1-4,P.7-58,P.7-129, P. A-20
Overlap/Deadband reference point P.7-52,P.7-144,P.9-9, P. A-21

Action at saturated output P. 6-40, P. 6-41, P. 6-43, P. 6-46, P. 6-47,
P.7-53,P. 7-131, P. 7-162, P. 9-11, P. A-22
Exception of key operation P.5-2,P. 6-48, P. 7-54, P. 7-160, P. 7-172

Change of description:
State of STOP mode P.6-11
Factory set value change:

Heater break alarm 1 (HBA1) type P.7-37,P.7-117,P. 7-122, P. A-19

IMRO1WO03-ES5

Intentionally unused
(This version number is not used in English version to match the versions between
Japanese and English versions.)

December, 2010

IMRO1WO03-E6

Revised due to change of terminal cover shape and model code as well as corrections of
errors.

August, 2012

IMRO1WO03-E7

Updated for the latest version of the OS: P.1-2,P. 1-15
Added Communication tool PROTEM2: P.1-15
Added comment to Termination resistor: P.4-13

Changed the data range of "Manipulated output value at MV transfer" in Heat/Cool PID
control: P.7-11,P.9-9,P. A-10

Added comment to Force ON of Event 4 action: P.7-115

December, 2015

IMRO1WO03-E8

Change of compliance mark. (C-Tick — RCM)  P.9-17

October, 2016

IMRO1WO03-E9

Added a new range code: P. 1-5

Changed the address in the setting example of Master channel selection:
P.7-126

Deleted unnecessary part: ~ P.9-13
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Date of Revision Manual Number Reason for Revision

January, 2024 IMROIWO03-E10 Changed website address: P.i-4,P.1-3,P. 1-14

Changed Model code of the Front cover: P.1-3

Modified Fahrenheit range of thermocouple type N:  P. 1-5

Changed Model code of the communication converter: P. 1-10, P. 1-14, P. 1-15, P. 9-13
Added Wiring cautions: P.4-3

Added transmission output scaling: P.9-6

Changed restrictions of Control loop break alarm (LBA):

P.9-12
Added description of additional function of Heater break alarm (HBA):
P.9-12
Changed FRAM number of writing: P.9-16
Corrected of spelling errors: P. 1-15,P.8-5
July, 2025 IMROIWO3-E11 “Case rubber packing” and “Rubber packing” — “Gasket™:

P.i-10,P. 1-3, P. 3-3, P. 3-4,
P.A-1,P. A-4,P. A-5
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