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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.

® Thefigures, diagrams and numeric values used in this manual are only for purpose of illustration.

® RKC isnot responsible for any damage or injury that is caused as a result of using this instrument,
instrument failure or indirect damage.

® RKC isnot 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 al 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, equipment or injury to personnel.

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

® This instrument must be used in accordance with the specifications to
prevent fire or damage to instrument and 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 can
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.
(Itis not designed for use with medical equipment and nuclear energy.)

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 by 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 or failure, protect the power line and the input/output lines
from high currents with a protection device such as 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 will 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 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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SYMBOLS

Safety 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.

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

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

m : This mark indicates supplemental information on installation, handling and
operating procedures.
E=N

. This mark indicates where additional information may be located.

Character Symbols:

0 1 2 3 4 5 6 7 8 9 | Mminus | Period
gyl 44567 89 -

A |B(b| C c |D@)| E F G H | J K

Alb|l | c|d|EF L HIT|JdF
L M |[NM|O@©| P |[Q@]|R®M]| S T t u u

Limlnlo P9 15 T U
vV | w | X Y Z |pegee| ~ | Dash

Dim lighting

Bright lighting

0o

—
~N

Yo

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 sales office, the
agent, or download from the official RKC website.

The following manuals can be downloaded from the official RKC website:
http://www.rkcinst.com/english/manual _load.htm.

Manual

Manual Number

Remarks

FB400/FB900 Installation Manual

IMRO1WO1-EO0

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/FB9O00 Parameter List

IMRO1WO06-EO

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

FB400/FB900 Communication
Quick Manual

IMRO1WO7-EO0

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 | nstruction Manual

IMRO1IWO03-E9

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-EO0

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 this 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 Seriesto 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
Theinternal 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 afirst communication port (COM1) to communicate (Host communication) with a computer
or operation panel for Host communication.

e Intercontroller communication:

The FB Series has a second communication port (COM2) 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 with Windows
2000/XP/Vistal7. The standard port allows setup and data logging to be managed by the PC. The FB Seriesis
recognized as an external device on the PC.

[The communication tool (WinUCI, PROTEM2) can be downloaded from the RKC official website:
http://www.rkcinst.com/.]
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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 pandl, or terminal, etc.)
® Check that al of theitems 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 Case rubber packing 1 For waterproof/dustproof

(FB400: KFB400-36<1>, FB900: KFB900-36<1>)
O Installation Manual (IMRO1WO01-EO) 1 Enclosed with instrument
O Quick Operation Manua (IMR0O1WO02-EO) 1 Enclosed with instrument
O Parameter List (IMRO1WO06-E) 1 Enclosed with instrument
O Communication Quick Manual (IMRO1WO07-EL) 1 Enclosed with instrument

(with communication 1 function)
O Instruction Manual (IMROIW03-E9 1 This manud Thismanual can be downl oaded
( ) (sold separately) from the official RKC website:
http://www.rkcinst.com/english/
Communication Instruction Manual (IMRO1WO04-ELT) 1 Sold separately manual_load.htm.
. Depending on the .

Terminal cover (KFB400-58(3)) order quantity Optional (sold separately)
g Front cover Depending on the Optional (sold separately)

(FB400: KRB400-36, FB900: KRB900-36) order quantity
O Current transformer ' Optional (sold separately)

(CTL-6-P-N [for 010 30 A] o 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] or (When ordered PFF function, this transformer is

PFT-02 [200 to 240V AC]) attached)

Ll of any of the products are missing, damaged, or if your manual is incomplete, please contact
RKC sales office or the agent.
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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 sales office or the agent.

B Suffix code

FB400

FB900

1 @ 6

8) (9) (10)

(11)

—O00-0«0000/0 0-0 00aa/ry

4) 5 () (1) (12)

Suffix code
Specifications Hardware coding only Quick start codel
D] ® (@G| [O]®]©O (10) (11) (12)
Relay contact output M
Voltage pulse output \%
Output 1 (OUT1) Voltage output, Current output (Refer to Output Code Table)| O
Triac output T
Open collector output D
None N
Relay contact output M
Output 2 (OUT2) Voltage pulse output \%
Voltage output, Current output (Refer to Output Code Table) a
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 + DO2 + DO3 + DO4 4
CT input None N
Power feed forward (PFF) | CT input (2 points) T
input PFF input (one 100-120 V AC transformer included) 1
Feedback resistance input | PFF input (one 200-240 V AC transformer included) 2
CT input (1point) + PFF input (one 100-120 V AC transformer included) 3
CT input (1point) + PFF input (one 200-240 V AC transformer included) 4
Feedback resistance input F
Transmission output (AO) * | None N
Voltage output, Current output (Refer to Output Code Table) (m]
Communication function 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 B
Communication 1 (RS-232C) + Communication 2 (RS-485) 8 w
Communication 1 (RS-485) + Communication 2 (RS-485) 3 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
No quick start code (Configured to factory set value) N
Quick start code Specify quick start code 1
Specify quick start code 1 and 2 (Refer to page 1-6) 2
Quick start code 1 is not specified No code
PID control with AT (Reverse action) F
PID control with AT (Direct action) D
Control Method Heat/Cool PID control with AT G
[Quick start code 1] 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

i 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.
8 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 (O 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-E9

Type Code Measured range Code Measured range Type Code Measured range
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 |-200 to +1372 °C KC5 |-328 to +2502 °F OtolVDC 301
K K09 (0.0 to 400.0 °C KA4 0.0 to 800.0 °F Oto5VDC 401 Programmable range
K10 |0.0to 800.0 °C KA1 [0 to 800 °F 0to 10V DC 501 —19999 to +19999
K14 |0to 300 °C KA2 |0 to 1600 °F
K02 [0 to 400 °C 1to5VvVDC 601 | [The decimal point position is selectable]
K04 [0 to 800 °C 0to 20 mADC 701 (Factory set value: 0.0 to 100.0)
J27 |-200.0 to +400.0 °C JC6 [-328.0to +1200.0 °F 4to 20 mA DC 801
J32 |-200.0 to +800.0 °C JC7 |-200.0 to +700.0 °F -100 to +100 mV DC 901
J15 |-200 to +1200 °C JB9 [-328to +2192 °F -1to+1VDC 902
J J08 |0.0to 400.0 °C JB6 (0.0 to 800.0 °F -10to +10 mV DC 903
J09 |0.0to 800.0 °C JA1 |0 to 800 °F
J02 |0to 400 °C JA2 |0to 1600 °F
J04 |0to 800 °C
T T19 |-200.0 to +400.0 °C TC2 |-328.0t0+752.0 °F
E E21 |-200.0 to +700.0 °C EA9 [-328.0to +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 B0O3 |0 to 1800 °C BB2 |[0to 3272 °F
N NO2 |0 to 1300 °C NA7 |0 to 3272 °F
PLII AO02 [0to 1390 °C AA2 |0 to 2534 °F
W5Re/W26Re| WO3 |0 to 2300 °C WA2 |0 to 4200 °F
u U04 |0.0to 600.0 °C UB2 |32.0to 1112.0 °F
L L04 [0.0to 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 |-328.0to +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 viathe manual.

OO0O-0000-00
(7) (8)

@ G @ 6 6

Specifications

Quick start code 2

Initial setting code)

(1)

(2) (3) Q)

(©) (6) @)

®)

Output assignment

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

Remote setting input *

Voltage input (0 to 10 mV DC)

Voltage input (0 to 100 mV DC)

Voltage input (0 to 1 V 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)

0[Nl | lW[IN|[F

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-S56-10L-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)

ClH|w|(T|z2

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 HBAL, 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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1.4 Parts Description

1. OUTLINE

This section describes various display units and the key functions.

B Front Panel View

Manual (MAN) mode lamp [Green]

FB400

Remote (REM) mode lamp [Green]

PV MAN REM AT <

Measured value (PV) display

Memory area display

-HEHE

AREA SV MV <

Autotuning (AT) lamp [Green]

-d %?EH@

Manipulated output (MV) lamp [Green]

Set value (SV) display

Bar graph display

Direct keys

Set (SET) key

Output (OUT1, OUT2) lamps [Green]
Digital output (DO1 to DO4) lamp
[Green]

Alarm (ALM) lamp [Red]

Up key

Shift key

Manual (MAN) mode lamp [Green]

FB900

Down key

Remote (REM) mode lamp [Green]

Measured value (PV)
display

AREA

Bar graph display >

Direct keys > |

LG

v \4
MAN _ REM

Qﬁgﬁfﬁgﬁ

SV MV &—————

Memory area display——» E COﬂ E E EH E

P A= S N A L A A" —A AC N A g L

AT <

Autotuning (AT) lamp
[Green]

Manipulated output (MV) lamp
[Green]

Set value (SV) display

Output (OUT1, OUT2) lamps
[Green]

Digital output (DO1 to DO4)
lamps [Green]

Set (SET) key

A A

Shift key

IMRO1WO03-E9

A\ Alarm (ALM) lamp [Red]
h NG
™~ Up key
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).

® [ndication lamps

Manual (MAN) mode lamp  [Green] | Lightswhen operated in Manua mode.

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

Autotuning (AT) lamp

[Green] | Flasheswhen 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] | Lightswhen the output corresponding to each lamp is ON.

® | amp 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 lessthan 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] | Lightswhen alarm (Event or Heater break alarm [HBA]) isturned 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 outputsto OUT, DO and ALM, refer to the section 7.5 Engineering M ode (P. 7-48).

® Bar graph display [Green] *

Manipulated output
values

(MV1, MV2)
[Factory set value]

Displays the Manipulated output value (MV). When Manipulated output value (MV) isat 0 % or
less, the left-end dot of the bar-graph flashes. When MV exceeds 100 %, the right-end dot
flashes.

[Example] 0 ; 50 ) 100
IRRRN000000000000000

® 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 } 100
TRRNRRRRRRRNERNNRNN]

Flashing 2

Measured value (PV)

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

[Example] 0 ) 50 } 100
ERRRR000000000000000

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
ERRRR000000000000000

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 R *
10000000oomm00ooooon

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] 01 05 10
input value innnebooo0noo00nonnh

* 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 Manua 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.

[Type1]
AREA | Area key Pressing the AREA key changesto Memory areatransfer screen.
[Typel]
R/L | Remote/Local Switching the Remote/Local control mode between Remote mode and Local mode.
transfer key [Type2]
R/S | RUN/STOP transfer Switching the RUN/STOP mode between RUN and STOP status.
key [Type?2]

To avoid damageto theinstrument, never use a sharp object to presskeys.
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)
A Up key Increase numerals.

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

M To avoid damage to theinstrument, never use a sharp object to presskeys.
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1.4 Parts Description

B Bottom View

FB400 FB900
——= = ——
! = ‘ — = = |

HHHH i Hﬂm@ﬁﬁmu {HHHHH\H
J LJHUM L E,J

—— Loader communication connector E—
(Standard equipment)

H! D = I=
I

D L

L1l Use our communication converter COM-K (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-K is 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

I To change the input type, refer to I nput 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 —_— |Contro| 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)

—_—> | Heater break alarm output

Digital input DI5 to DI7 Control

(RUN/STOP, Remote/Local transfer, Auto/Manual transfer,

—_— |Output of event function |

— section —>|Transmission output (AO) [optional]

Interlock release)

|Current transformer (CT) input [optional] I_, o .
< COM1 (RKC communication, Modbus) [optional]

COM2 (Intercontroller communication) [optional]

|Power feed forward (PFF) input [optional] |_>

|Feedback resistance (FBR) input [optional] |—>

< Loader communication

W 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)

Thermocouple | K, J,E, T, S R, B, N, PLII, W5Re/W26Re, U, L
. RTD Pt100, JPt100
Voltage (low) input Voltage (low) | 0to 1V DC, Oto 100 mV DC, 0to 10 mV DC,
group —100 to +100 mV DC, -10 to +10 mV DC
Current 0to20mA DC, 4t0 20 mA DC
Voltage (high) input group -1to+1V DC,0to5V DC, 1to5V DC,0to 10V DC

[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]

* Remoteinput isto 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,0t010mV DC,0to 1V DC
group 0to 20 mA DC, 4to 20 mA DC
Voltage (low) input group O0to5V DC,1to5V DC,0to10V DC

[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: 1to 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 D17), 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 0to 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 thereis 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 lessthan 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 | 100V type transformer (100 to 120 V AC)
PFT-02 | 200V type transformer (200 to 240 V AC)

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

* |f thereis 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),
avalve 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 250V AC 3 A (Resistive load), 30V DC 1 A (Resistive load), 1a contact
Voltage pulse output | 0/12 V DC (Allowable load resistance: 600 Q or more)

Voltage output 0to5V DC, 1to5V DC, 0to 10V DC (Allowable load resistance: 1 k2 or more)
Current output 0to 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 | 30V DC or less, 100 mA (Allowable load current), Sink type

¢ Thereisnot isolation between OUT1 and OUT2.

* When OUT1 and OUT2 can be used for relay contact output or triac output, there
isisolation 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 isrelay only. (Specify when ordering)
‘ Relay contact output ‘ 250V AC 1 A (Resistiveload), 30V DC 1 A (Resistive load), 1a contact

Transmission output (AO)

* Qutput types available for transmission output are shown in the table below.
(Specify when ordering)

Voltage output OtolV DC,0to5V DC,1to5V DC,0t010V DC
(Allowable load resistance: 1 kQ or more)
Current output 0to 20 mA DC, 4 to 20 mA DC (Allowable load resistance: 600 Q 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 vaue (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)
e Communication 1 (COM1) is used for the Host communication.
e 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.

2" For detals of the Host communication, refer to the separate FB100/FB400/
FB900 Communication Instruction Manual (IMRO1WO04-E0O).

Communication 2 (optional)

e Communication 2 (COM2) is used for the Intercontroller communication. Data can
be exchanged between two or more FB100s/4005/900s without using
communication with analog signals such as remote setting input and analog output
aswell aswith the host computer. (Refer to P. 6-60.)

* |nterface: 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

* |t is possible to manage data on the persona computer side by converting al of the
datain the FB400/900 into onefile. *

* When dstarting the Loader communication, first your PC (Windows
2000/XP/Vistal7) being used is necessary to be installed with the communication
tool 2.

1 Use our communication converter COM-K (sold separately) to connect FB400/900 and your PC.
2 The communication tool (WinUCI, PROTEM?2) can be downloaded from the RK C official website:

http://www.rkcinst.com/.
[ ThelLoader portisonly for parameter setup.

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

& For the COM-K, refer to the COM-K Instruction Manual (IMR01Z01-EO).
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1.5 Input/Output Functions

[Connection example]

=

Connected to loader
communication
USB cable 1 m connector of the

(COM-K accessory) FB400 ﬂ| %

Loader communication
cable 1.5 m (W-BV-01)
[COM-K optional]

4

port of a personal Tf Connected to

] @ U

computer USB connecter Loader o
T D—p USB o] communication :
Communication connector FB400 bottom view
converter
COM-K
Do not unplug the USB cable while ol 1 Connected to Loader
the power to the instrument is ON. communication
connecter .
® Communication monitor tool WinUCI-A 'Il_'heddewce addr(_esst_for .
Software operation environment: Windows 2000 or higher fi)?:d ‘Zt Sgrpmunlca 1on1s
® Communication setup tool WinUCI-B for FB series The setting of the device
Software operation environment: Windows 2000 or higher address is disregarded.

® Communication tool PROTEM2
Software operation environment: Windows XP (Service Pack 2) or higher
PROTEM2 needs Microsoft .NET Framework 4.0 or later

® 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

Start bit: 1
Data bit: 8
Parity bit: Without
Stop bit: 1
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2. HANDLING PROCEDURE TO OPERATION

Handling Procedure to Operation

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 bel ow.

Mounting and Wiring

=

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

; ; Use the sheet of Appendix E,
I=&° When group operation by using Intercontroller .
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).
v
Power ON

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)

]

A 4

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

Setting of operating condition
(Engineering mode)

=

A\ 4

(2]

The parameters for controller’s basic functions in Engineering mode should be changed
accor ding to the application befor e setting the parametersrelated 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.

o Power frequency [Factory set value 50HZ] (P. 7-76)  » 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) 23
e Input scale high/low (P. 7-72) 12 e Transmission output type (P. 7-83) *
e Control action (P. 7-129) 2 e Communication protocol (P. 7-168) *

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.

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) >*

e 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).
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2. HANDLING PROCEDURE TO OPERATION

Control action type?

&

Position proportioning PID control

PID control or
Heat/Cool PID control

A4

Adjustment of the valve position

page 6-40.

A\ 4

<

Setup data setting
(Setup setting mode)

To perform group operation by using Intercontroller communication

Set parametersin Setup setting mode:

o Heater break alarm relationships (optional),

e Input correction relationships,
e Communication (optional), etc.

=5 Refer to 7.4 Setup Setting Mode
(P. 7-34).

A4

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

For details, refer to

when finely adjustment is required.

=5 For details, refer to
page 6-60.

A

\4

Parameter data setting

To perform Ramp/Soak operation

function.

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

1] Upto8individua sets of parametersin
Parameter setting mode and SV's can be
stored and used in Multi-memory ares

Set parametersin Parameter setting mode:

A4

limiter,

Set the Setting change rate

Link area number.

Area soak time and

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

I For details, refer to
page 6-50.

<
<«

A\ 4

Set value (SV) setting

A\ 4

]

IMRO1WO03-E9

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
parametersin Parameter setting mode.



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 areain SV setting & monitor mode.

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

A

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.”

\ 4 A4
AT end ST end
When the autotuning is finished, When the startup tuning is finished,
the controller will automatically the controller will automatically
returnsto PID control. returnsto 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.

/N\| WARNING

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

(1) Thisinstrument isintended to be used under the following environmental conditions. (IEC61010-1)
[OVERVOLTAGE CATEGORY II, POLLUTION DEGREE 2]

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

(3) Avoid the following conditions when selecting the mounting location:
¢ Rapid changes in ambient temperature which may cause condensation.
e Corrosive or inflammable gases.
e Direct vibration or shock to the mainframe.
o 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.
¢ Exposureto direct sunlight.
o Excessive heat accumulation.

(4) Mount thisinstrument in the panel considering the following conditions:

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

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

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

¢ 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) If this instrument is permanently connected to equipment, it is important to include a switch or
circuit-breaker into the installation. This should be in close proximity to the equipment and within
easy reach of the operator. It should be marked as the disconnecting device for the equipment.

3-2 IMRO1WO03-E9



3. MOUNTING

3.2 Dimensions

[ | . L
FB400 -~ Individual mounting 3
(Unit: mm) ==
& :E © o 25 45*3°
< < e
=
©
[eNe]
*2 +
48 &
P S (»h / Py
™
g _ Oy
0 — ing 48
© - oj 8. Close mounting
u S0 I +0.6
] L
O 0O L | ,
i) i) ) ‘
| & ]
— = — go
9é S
10.1 60 i
71.3 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.)

m FB900 *
~_ Individual mounting
(Unit: mm) e o5 +0.8
I 92
| H‘%
Q [eo}
> X
=S N
il E 8
o
L I o™
‘ 96 | *2 )
o L e o 7 ot .
= Close mounting ™ ™
] +0.8
Ri; ‘ il ‘
leaftiss 1
]S © —
(o] =l H ©
° —ITs] > S ; 1)
O O O I o
|| - 5
L == L=96Xxn—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 Case rubber packing FB400: KFB400-36 <1>, FB900: KFB900-36 <1>
*2 Termina cover KFB400-58(3) (optional) [sold separately]

*3 When cutting out each mounting hole through a panel for individual mounting, observe that thereis 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 Remove the case rubber packing. When the FB seriesis mounted closely protection will be compromised and they will not
meet | P66 (NEM A 4X) standards.

*5 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

2.
3.

Prepare the pandl cutout as specified in 3.2 Dimensions.
(Panel thickness: 1 to 10 mm)

Insert the instrument through the panel cutout.
Insert the mounting bracket into the mounting
groove of the instrument. (Fig. 3.1)

Push the mounting bracket forward until the bracket
isfirmly secured to the pandl. (Fig. 3.2)

Only turn onefull revolution after the screw touches
the pand. (Fig. 3.3)

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

[ The front of the instrument conforms to 1P66

(NEMA4X) when mounted on the panel. For
effective  Waterproof/Dustproof, the gasket
must be securely placed between instrument
and panel without any gap. If gasket is damaged,
please contact RK C sales office or the agent.

For replacing of rubber packing, refer to
APPENDI X B. Replacing the Water proof/
Dustproof Rubber Packing (P. A-4).

(FB900 is used in the right figures for explanation, but the same
mounting procedures also apply to FB400.)

B Removing procedures

3-4

poODNPRE

Turn the power OFF.

Remove the wiring.

L oosen 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)

The other mounting bracket should be removed in
the same way as described in 3. and 4.

Pull out the instrument from the mounting cutout
while holding the front panel frame of this
instrument. (Fig. 3.5)

instrument

that is installed in a narrow
place or instaled tightly in a
vertical position.

N\\

=7

(T

E\

/
7
\

e
/ \

)

A\VAVAVAVAN

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.

¢ 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 |f 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 noisefilter.

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

o Power supply wiring must be twisted and have alow voltage drop.

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

o A suitable power supply should be considered in end-use equipment. The power supply must be in
compliance with alimited-energy circuits (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 isrequired, install close to the instrument.
Recommended fuserating: Rated voltage 250 V, Rated current 1 A

Fuse type: Time-lag fuse
o 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-(1-}5.5 MAX
0.4 N-m (4 kgf - cm) N

Applicable wire: Solid/Twisted wire of 0.25 to 1.65 mm? 932 MIN 2590

Specified dimension: Refer to Fig. 4.1 ] ®)

Specified solderless terminals: i S
Manufactured by J.S.T MFG CO., LTD. 9.0 mm
Circular terminal with isolation 2.6 mm
V1.25-MS3

(M3 screw, width 5.5 mm, hole diameter 3.2 mm)
e Make sure that the any wiring such as solderless terminal is not in contact with the adjoining terminals.
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4.1 Wiring Cautions

¢ 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 | eft.
If aterminal 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
i [?EH zﬁ‘@‘ I{ When a terminal cover is attached
7R ) N
Connect from the left side : @ m;“: Is‘@
HCEICIEIE]
— 10 FICEICIEE |
K CIKL] o
i @H 3“@‘ I%VQH Connect from ot possitle
8 @‘ 3“ @j‘ #@ the left side
EEICElS
CIEICIElE S
! @‘ ﬁ‘ [@Lﬂ,\ 4@ Example: FB400
1P EEIEIE]

¢ Up to two solderless terminal lugs can be connected to one terminal screw.
However, in this case, reinforced insul ation 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)

Ll 1f 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 isforcibly tightened, it may be damaged.
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4.1 Wiring Cautions

e Caution for the terminal cover usage:

If each solderless terminal lug 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)

R 4

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 (optional) [sold separately]  terminal cover with the projection removed.

Terminal cover (KFB400-58(3))

I 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 asfollows.

H FB400

Communication 1/ <
Communication 2 [optional]
Communication 1 (RS-422A, RS-232C, RS-485)
Communication 2 (RS-485) —

Power supply voltage

> Digital input (DI1 to DI4) [optional]

For Memory area transfer

el

1010 HOVAG, 2 AC, 24 VD || ‘ H ’ Digital input (DI5 to DI7) [standard]
Digital output 4 (DO4), s ‘ H ’ For Mode transfer

Digital output 3 (DO3) [optional i i

ot | BRI

s

i

Optional function

Current transformer (CT) input
Power feed forward (PFF) input
Feedback resistance (FBR) input

Digital output 1 (DO1) [optional] cs im ‘@

Relay contact

Digital output 2 (DO2),

[
| —
[Z8) e o i i
! @ |m ‘@ |(_:\+_:7 Remote setting (RS) input
— — Im [universal input]
O
Output 2 (OUT2) | ‘ @‘ Z“ @ _ | Voltage/Current
Relay contact/Voltage pulse/Voltage/Current/ I TN o ]
Triac/Open collector 0 * ['\\?Z 4 ‘\'-\@ . ) )
— Measured input [universal input]
Output 1 (OUT1) ! 4 @ Thermocouple/RTD/Voltage/Current
Relay contact/Voltage pulse/Voltage/Current/ Hﬂ; H @‘ 241‘ @
Triac/Open collector | H NIZ1E .

>

Transmission output (AO) >

[optional]
Voltage/Current
B FB90O
ggmﬂﬂ:ggﬂgﬂ %/[optional] < > Digital input (DI1 to DI4)
Communication 1 (RS-422A, RS-232C, RS-485) [optional]
Communication 2 (RS-485) ' ’n_“ — — — — For Memory area transfer
Power supply voltage [ [ @ rﬂ ‘ H @ ]
;Zri/t%(zjovm, 24V AC, B i q ‘ H @‘ I[:;itg;i:lzg;pdp]ut (DI5 to DI7)
B'gria: OU:pUtg Egggg’ 3 | ‘3‘ ‘ k ’ I For Mode transfer

Igital outpu
[ogtional] P ! @ ‘ f‘ ‘ H @‘ —
Relay contact s @ u‘ ‘ H ZIE Optional function
Dighal ouput 2 (002). el < [FEIREE | | roveriocs omart oee) o
[optional ) @ | ‘a‘ ‘ H @ ‘ ‘ @ | Feedback resistance (FBR) input

R t tti RS) i t
e L e
Relay contact/VoItage pulse/ Hn @ , ‘“‘ ‘ a‘ @ ‘ ﬂ‘ @ — Voltage/Current
gotmgecurenrac | | W 6 I EIEE Veasured it
[ H@ . universal input

Ro:;f,) gsn::-ac(:tcl)vglt-l;\]g;)e pulse/ " ) \ﬂ 1 i @ Thermocouple/RTD/Voltage/
Voltage/Current/Triac/ ﬂﬂ @ M{ ‘ H ‘ Current
Open collector —| I — — — . —

Transmission output (AO)
[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 Output 1 (OUT1) * Output
Remote setting input E
Current transformer (CT) input Output 2 (OUT2) * Output
Power feed forward (PFF) input E
Feedback resistance (FBR) input Digital output 1 (DO1) E
Digital input (DI1) 7 Digital output 2 (DO2) Lo o

Digital input (DI12)
Digital input (DI3) |
Digital input (DI14) —
Digital input (DI5) I Digital output 3 (DO3) —
Digital input (DI6) Digital output 4 (DO4) L oo
Digital input (DI7) = _—

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

Communication 1/Communication 2 [Relay contact output (250 V AC 1A, 30 V DC 1 A)]

* When OUT1 and OUT2 can be used for relay contact output (250 V AC 3 A, 30V DC 1 A) or triac output, there isisolation
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 AC DC
100-240 V 24V 24V
1 - -y
N N -
100-240 V AC power 24V 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 VV AC (Power supply voltage range), FB400: 7.8 VA max. (at 100V 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 100V AC),
13.0 VA max. (at 240 V AC)
3 21.6t026.4V AC (Power supply voltage range), FB400: 8.2VA max. (at 24V AC)
[Rating 24 V AC] FB900: 9.3 VA max. (at 24V AC)
Power supply frequency: 50/60 Hz
3 21.6t026.4 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 alow voltage drop.

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

Fusetype: Time-lag fuse

¢ For an instrument with 24 VV power supply, supply power from a SELV circuit.

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

B Output 1 (OUT1)/Output 2 (OUT2)
e Terminal 11 and 12 are for output 1 (OUT1); Termina 9 and 10 are for output 2 (OUT2).
e Connect an appropriate load according to the output type. (Specify when ordering)

PID control
: Heat/Cool PID control .
(D|re§(t:/tli?)$]\)/erse (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 OUT1 isnot isolated from OUT2.

e When OUT1 and OUT2 can be used for Relay contact output (250 V AC 3 A, 30V DC1A) or
Triac output, there isisolation between each output (OUT1, OUT2, AO).

e OUT1 and OUT2 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.

Specification

code Output type Specifications
M Relay contact 250V AC, 3A (Resistive load)/30 V DC, 1 A (Resistive load)
output 1a contact
\% Voltage pulse 0/12'V DC (Allowable load resistance: 600 Q or more)
output
4 0to 5V DC (Allowable load resistance: 1 k€ or more)
5 Voltage output 0to 10V DC (Allowable load resistance: 1 kQ or more)
6 1to5V DC (Allowable load resistance: 1 kQ or more)
7 0to 20 mA DC (Allowable load resistance: 600 Q2 or less)
Current output )
8 410 20 mA DC (Allowable load resistance: 600 Q or less)
T Triac output AC output (Allowableload current: 0.5 A [Ambient temperature 40 °C or less]),
Load voltage: 75t0 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]

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

¢ Wiring example

e Output typeisonly Relay contact output.

Relay contact output

250V AC, 1A (Resistiveload)/30 V DC, 1 A (Resistive load)
lacontact
Electrical life: 300,000 times or more (Rated |oad)

¢ DOL1 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]

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

Specification

code Output type Specifications

0to 1V DC (Load resistance: 1 kQ or more)

3

4 Voltage 0to5V DC (Load resistance: 1 k€2 or more)
5 output 0to 10V DC (Load resistance: 1 kQ2 or more)
6

7

8

1to 5V DC (Load resistance: 1 kQ or more)
Current 0to 20 mA DC (Load resistance: 600 Q or less)
output 4.t0 20 mA DC (Load resistance: 600 Q or |ess)

Recorder

B Measured input (Thermocouple/RTD/Voltage/Current) [universal input]
¢ For the Measured input type, terminals 22 through 24 are allocated to the Measured input.

Thermocouple input RTD input Voltage input Current input

e The input types (input group) are as follows.

Input group Input type
Thermocouple K,JET,SR,B,N,PLIlI, W5Re/W26Re, U, L
Voltage (low) input RTD Pt100, JPt100
group Voltage (low) Oto1lV DC, 0to 100 mV DC, 0to 10 mV DC, —100 to +100 mV DC,
-10to+10 mV DC
Current 0to 20 mA DC, 4t0 20 mA DC
Voltage (high) input group -1t0o+1V DC,0to5V DC,1to5V DC,0t0 10V DC

¢ 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 RSinput 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.
N Speggié:gtion Input type Speggié:gtion Input type
+ 1 Voltageinput (0 to 10 mV DC) 5 Voltageinput (Oto 10 V DC)
B 2 Voltageinput (0 to 100 mV DC) 6 Voltageinput (1to 5V DC)
3 Voltageinput (Oto 1V DC) 7 Voltageinput (0 to 20 mA DC)
4 Voltageinput (Oto 5V DC) 8 Voltage input (4 to 20 mA DC)

¢ 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 DI17.

Dry contact input Dry contact input

Memory area transfer
(1to 8)

Area set

¢ 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

¢ The following functions can be assigned to Digital inputs.

DI1toDl4: Memory areatransfer (Number of area: 1 to 8) + Area set
DI5toDI7: RUN/STOP, Remote/Local transfer, Auto/Manual transfer, Interlock release

& 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 alocated to the specified input.

¢ When using Current transformer (CT) input, connect CTsto the relevant terminals.

¢ When using Power feed forward (PFF) input, connect the dedicated transformer included.

¢ 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
CT1
! PFF w—>
C

Allowance resistance:
Standard 135 Q

Specification code: T Specification code: T [Specification code:] Specification code: o
lor2 3ord [Speuflcatlon code: F ]

Initial setting code: Initial setting code:
PorS ToruU Initial setting code:
PorsS

o 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]

¢ 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 (IMRO1NO07-EO).

RS-232C RS-422A RS-485 RS-232C [Communication 1] +
[Communication 1] [Communication 1] [Communication 1] RS-485 [Communication 2]

RS-232C
TR (A) [Communication 1] SD
TIR (B) L
RS-485 TIR (A)

[Communication 2]

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 [Communication 2]
SG SG
RS-485
T/R (A) 26
[Communication 1] |
L— 1R (B) 27
RS-485 TIR (A) TIR (A)

[Communication 2]

I— T/R (B) [Speciﬁcation code: X ] TR (B) [Specification code: Y ]
2

Initial setting code Initial setting code
(Only Communication 1): 1 or (Only Communication 1): N

Ll An example for the connection between Communication 1 and Host computer is shown in
the following.

Example 1: Connection to the RS-485 port of the host computer (master)
FB400/900
(slave) RS-485 Paired wire  Host computer (master)

sG [25] SG
&»—T/R () [26} TIR (A) _Kli
®[TTR B) [27] TIR (B) -

Shielded twisted
pair wire

SG [25]

*R: Termination resistors (Example: 120Q 1/2 W)
—TIR (A) [26} * If communication errors occur frequently due to
% the operation environment or the communication

[ ®{T TR (B)@ 'R distance, connect termination resistors.

Maximum connections: Up to 31 controllers

)

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 wire

CS (CTS)

Number of connection: 1 controller

* Short RS and CS within connector

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)

g5

Paired wire

Host computer (master)

to)

%T(A) 26
T(B) |27

<liR(A) 28
R (B) [29

2!:
*R

T(A) [26
%T(B) 7=
'R (A) 28|
mR (B) [29 *Ré

Maximum connections: Up to 31 controllers

SG

T(A)

T(8)

Shielded twisted
pair wire

*R: Termination resistors (Example: 120Q 1/2 W)
If communication errors occur frequently due to
the operation environment or the communication

R (A)
CR(B)

()

distance, connect termination resistors.

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

4-14

I For the Intercontroller communication, refer to 6.14 Group Operation by the I ntercontroller
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.

. When mounting and removing the terminal cover, apply pressure very carefully for
avoid damageto 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.

DWW W OB W W W W

. |

| B0
With the terminal cover fixed to FB900

/H
\\

IMRO1WO03-E9

Insertion slots

This section can be
removed by bending it.
Remove and then use it
depending on the wiring
condition.

Terminal cover

Parts code

K FB400-58(3)

Ordering code

00491465

® With the terminal cover to FB400

4-15



4.4 Handling of the Terminal Cover [optional]

B Removing procedures

Release the protrusions of terminal cover from the insertion slots (®) 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 hasfive different setting modes. All settable parameters belong to one of them.
The following chart shows how to access different setting mode.

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

¥

[ Input type/lnput range Display]

SV setting & monitor mode Operation mode
Press and hold .
- 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)
E ﬁ The parametersin Engineering
Press and hold mode which should be set
the SET key di h licati
for 2 seconds according to the application are
' settable only when the controller is
in STOP mode.
Setup setting mode Engineering mode
Set setting items not being in the Change basic control functions such
memory area and lock levels. as Input/Output assignment.
= >
(Refer to P. 7-34) (Refer to P. 7-48)

[l 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.

[l 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).

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

,’ n P <«— Symbol

AREA sv
DL,_ E<— Input type symbol (Refer to table 1) Table 1: Input type symbol table
® N . ,
Ug;;?urs',”p”t and S\C/ display: Symbol Input type
: Fahrenheit: °F
ﬁrt: tg ?:ég::g)s/) Voltage/Current: no character shown H ThermOCOUple K
u' Thermocouple J
w Tl ‘r Thermocouple T
' = ’ l: <«— Input scale high 5 ThermocoupIeS
AREA sV
- EBU <«— Input scale low r Thermocouple R
E Thermocouple E
Automatically b Thermocouple B
(in 2 seconds) n Thermocouple N
SV setting & monit § P Thermocouple PLII
PV setting monitor moae -
-' -[ Measured value (PV)/ ] Thermocouple W5Re/W26Re
C Set value monitor N
o - U Thermocouple U
,' B L Thermocouple L
r RTD Pt100
u RTD JPt100
H Voltage (mV, V)
;' Current (mA)
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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 typeis Type 1.
¢ 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.
e 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.
¢ 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
L | ey LI C|_key, J0r | _key, On 1| key_
o an - D” - E”” o s I
[NAN) .U uu |
|
P.7-7 P.7-7 P.7-7 P.7-8
MONI key (P.7-7) (P.7-7) (P.7-7) (P.7-8) |
Memory area |
soak time monitor |
|
MONI | ™ r |
Measured value (PV)/ key H ,D' I
Set value (SV) monitor o w <+t ss ———————————————————
] nnn
w —_— I oy
- E’B (P.7-10)
| ni.
I U |«
A (P.7-5)
SET key
Manipulated output value
EET ’:REA Set value (SV) at MV transfer Interlock release
ey ey
SH SET | " PS-, SET | " ) ) SKET
I ﬂP W n ﬂ’ e ’ Lr ’
] n n F
| u u
v (P.7-7) (P.7-11) (P.7-13)

Memory area transfer

v

_Art
|
i

(P.7-11)
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5.2 Basic Operation

(2) When the Direct key typeis 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
EB SET | ” SET |~ )| SET |” rr SET | © SET
ke 5 H ke ke ke Cy H ke
. — .. —y LT eyl BT E ey b U e
| n nn U n - nn
J 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 | " -
0 S N Y ol P — R = = T
F an

(P.7-13) (.7-8)

B Parameter setting mode, Setup setting mode
e Pressto 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 |f 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 Event 1 setvalue (EV1)  Event 2 setvalue (EV2) Event 3 setvalue (EV3) Event 4 set value (EV4)
Press and hold
" E B the SETkey | " E || SET | " SET | ™ SET | ™ Y SET
for 2 seconds. H £qc £dd £d
e, o ey - -, —
| 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 | " E F)’ SET | " ID
ey | LA gt —
F n
u
(P.7-33) (P.7-24)
Setup setting mode
Heater break Heater melting

Heater break alarm 2

SM‘?aS‘IJrEd(;s))“e (P¥)/ H‘?ﬁg;\?;eakt alalrm 1 determination point 1 determination point 1 (HBA2) set val
et value monitor set value set value
Press the shift key (HbL1) (HbH1)
" while pressing the | ™ SET | " SET | " SET | " SET
L l_j E SETkey > HI'_'I Al ey | Hb/_ / ey | Hb Hl keyy | Hb Ac _key
| n F n n F
I 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 | ™ | r SET | " ) 9
ki ki
o LOE e | HbLC|
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.

o |f the type of Direct key isof 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

wen

|
)

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 Y | Shift )| Shit r Shift | = | Shift
for 2 seconds . ”FI’ I L | _key = ”5; L | _key = WL H ~ | _key ) | _key
— F F n o
DOWN UP DOWN UP UP DOWN DOWN UP
key key key key key key key key
"’ ri ril o i"_ =
PI o I L H r n
n !’ F n
(P.7-15) DOWN upP (P.7-17) (P.7-17)
key key
5 11
]
(P.7-16)
RUN/STOP transfer Remote/Local transfer
(r-S) (r-L)
Shift " Shift | ™ |
I D e
n L
DOWN UpP DOWN UpP
key key key key
- -
r r-L
P n
(P.7-18) (P.7-18)

L] Transferring the Operation mode immediately performs control in the mode transferred.
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5.2 Basic Operation

B Engineering mode

¢ Pressing the UP or DOWN key enables function block selection.
¢ Pressing the SET key enables parameter selection.
¢ To go back to the first parameter, keep pressing UP or DOWN keys until it is displayed again.
o |f the type of Direct key isof 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

. cf8
I &5MoP

(P.7-5)

P

Press the shift key while
pressing the SET key for 2

seconds

SET
key  Return to F10.
screen.

SET
key Return to F11.
screen.

SET

ke!
yl 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)
" Tal SET | ™ 5 r SET | " E SET | " E,“- SET | " 5
F il _key, PCH _key, d —key, dEul —key, d5oP
o W - ! T . wo n won W n
I 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)
" I SET | " || SET |7 E SET | " 3 SET | "
F I key Fﬂ I | _key, Fl’! key, Fl’l key, Fl’l
| / / /
T :(P.7—67) (P.7-67) (P.7-67) (P.7-68) (P.7-68)
| 1
pown | : uP
key | 1 key
NN
NS
[
L
|
I
I ¥ .
. X i Holding peak value .
Function block 91 ROM version Integrated operating ambient temperature Power feed forward input
(Fo1) monitor time monitor (WT) monitor (TCJ) value monitor (HEAT)
FS’ | SET r mnn SET - SET rro SET HEH,—
I key L | ]| _key ui key I Lu key I
- | . _3‘_[ | o~ . A nd N an | 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)

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

r v

AREA SV _
[

L’.‘\ High-lighted digit

S P W, U

e Thefollowing is also available when changing the set value.

Increase SV from 199 °C to 200 °C:

1. Pressthe shift key to light brightly the ones place "
(first digit from the right). - 54 ) .

2. Pressthe UP key to changeto O. ' 3 '
The display changes to 200.

Decrease SV from 200 °C to 190 °C:
1. Pressthe shift key to light brightly the tens place. " 5 H ’ 5 H
2. Pressthe DOWN key to changeto 9. Pl

The display changes to 190. ' - o 3

Decrease SV from 200 °C to —100 °C:
1. Pressthe shift key to light brightly the hundreds place. " 5 H S H
2. Pressthe DOWN key (three times) to changeto —1. - - ..

The display changes to —100. o

e Tostoreanew valuefor the parameter, always pressthe SET key. The display changes to the
next parameter and the new value will be stored.

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

[L]  After anew 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 ibagg

OUT! OUT2 DO1 D02 DO8, DO4 ALM

_ _Doonoboo D_DDLDEDLDD_D_ — . : :
C Al MON ARER Location where direct key seal (for type 2) is stuck

@ED/C|> Lore » v ‘H‘ [mzos faonr] éhlifa?i‘(l)%(.)‘ stick the direct key seal to ]
+{ i [
/
/
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/Stransfer 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 keysis 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 Datalock level can be set in Setup setting mode.

Character display Parameters which can be changed Set value
- All parameters [Factory set valug] 0000
I~
LL E
o n e Set value (SV) 0001
u e Event set value (EV1 to EV4)
e Memory areatransfer
e Manipulated output value at MV transfer
e Parameters in Operation mode
¢ Parameters in F10 through F91
All parameters except for Event set value 1 (EV1) to 0010
Event set value 4 (EV4)
Set value (SV) 0011
All parameters except for Set value (SV) 0100
Event set value (EV1to EV4) 0101
All parameters except for Set value (SV) and Event set value 0110
(EV1) to Event set value (EV4)
No parameter (All Locked) 0111

[l Datalock level can be changed in both RUN and STOP mode.
[L]  Parameters protected by Datalock function are still displayed for monitoring.

5-10
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6. OPERATION

6.1 Operating Precautions

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

B 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: Thermocoupleinput*, RTD input (at input break), Voltage (low) input
Downscale:  Thermocoupleinput®, RTD input (at short-circuited), VVoltage (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 isin RUN
mode. Change the RUN/STOP mode from RUN to STOP when a change for the parameters in
Engineering mode is necessary.
I  For details of the each parameter, refer to 7. DESCRIPTION OF EACH PARAMETER (P. 7-1).
=& For details of RUN/STORP transfer, refer to 6.4 RUN/STOP Transfer (P. 6-11).

& 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 msor 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.

-5 For detalls of Hot/Cold start, refer to 6.11 Start Action at Recovering Power Failure
(P. 6-39).

B Event hold action

¢ 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 typeis Type 1 (A/M, MONI, AREA).
& 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 screensin SV setting & monitor mode.
e To go back to the first parameter, keep pressing MONI keys until it is displayed again.

]

cH
;o a]
I LJ ||~ MONIkey

fopoobooogoooodonned
oaiglie)

¢ Display sequence of SV setting & monitor mode:

Current transformer 1 Current transformer 2 Remote setting (RS)
Measured value (PV)/ (CT1) input value monitor (CT2) input value monitor input value monitor Event monitor 1
Set value (SV) monitor - - ~ o
MONI rro MONI rr MONI q MONI | MONI
" k k ki H EH k
Jg——te L L fdeyl LiC ey 300 e, £ON | e
nn DI’I n
] uu an . o u o
I
(P.7-7) (P.7-7) (P.7-7) (P.7-8)
(P.7-5) Memory area Manipulated output value Manipulated output value
soak time monitor (MV2) monitor [cool-side] (MV1) monitor [heat-side] Event monitor 2
MONI | ™ | MONI| "™ - MONI | ™ - MONI | " - MONI
ke! H}D ke! HE ke! H ke! EH E ke!
Y| hr e N &, Nbjee s tont &
/ nnn nn nn
[NANIN} [NAN] Uy
(P.7-10) (P.7-10) (P.7-9) (P.7-8)

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

LLl  parameters which are not related to existi ng 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.

¢ The valve position from the control motor is displayed on Manipulated output value (MV 1)
monitor [heat-side] screen if the Feedback resistance (FBR) input is used for Position
proportioning PID control.

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

g
co
) n
I (]
SET key finpoohooogoonodoogg
& 5 8

St A

PV

0

¢ 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 w w SET
oy OH e, CMilSe, CF2|Se, SHr e
JE——> ~ " Sy B ey L | .
L n nn nn n
T u uu uy u
,, an o o an
n 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] Event monitor 2 Event monitor 1

[NAN)

SET | = SET | " - SET | " - SET | " =
o | AHc | g A o | EHAC| e | EHA I,
" ap oo P o

(P.7-10) (P.7-9) (P.7-8) (P.7-8)

Memory area
soak time monitor

Manipulated output value
at MV transfer

SET W SET | ™ - SET | * SET | *

key AREN " ’L r key AREA PSS n ' key AREA WH r E key A SH ,D "-
]
I

Interlock release Memory area transfer

A

of F - 0 ) " ooo
(P.7-13) (P.7-11) (P.7-11) (P.7-10)

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

L] Parameters which are not related to existi ng 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.

¢ The valve position from the control motor is displayed on Manipulated output value (MV 1)
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
issetto“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 °Cis shown in the following.

B Operation procedures

Set the Refer t0 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

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

i

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
Pressthe SET key at PV/SV monitor screen until Set value (SV) screen is displayed.

PV/SV monitor Set value (SV)
v 1
cg 5H
m' Bl ’_' AREA sV = ’_,
| U ﬁ U
ﬁ}u&uuhuuuuu;u'uuuu'uu"ugﬁ fopoobooogpooodoonnd
O O O
GD | <ox | V|

% SRS

2. Changethe 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)

PV PV
High-lighted
. digit -
AREA % '_'K
[ || e c

topoobooogoooodonohy donoobooognooodoonod
5 O 08 o} o)
GD | e |

@ | [ | e A A
— Hundreds
digit

§
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6.3 Operating Setting

3. Storethe set value (SV)
Pressthe 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
" C " pC o
54 F5n
AREA & AREA v n
E ﬁ L
fogociongggooodogggs yporongggonndogggt The parameter that appears next after
O, O O O O ©O Set value (SV) varies depending on
GD | e | V| A FED | = A the specifications.

L1l After anew vaueis 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

o8

M

PV

|
I UL/ ¥_The changed
toooobooggonodogggd Set value (SV)
O O

@ <= v A

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

isdisplayed. Event 1 set value (EV1) isdisplayed first.
Event 1 set value (EV1)

PV/SV monitor (Parameter setting mode)
] ] o
ca £d |
/
T N0 | —y | n
/ EULI u
w%&guuhuuuu‘uuuuu‘uu'ggﬁ w’éﬂguuhuuuu‘uuuuu‘uuﬂuﬁu‘ﬁ
Cﬁvb?mﬂv?/\ @?WHVOA
E=l==l==l=—

Press and hold for 2 seconds

L] Event set value screen is not d splayed when the event function is not available.
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6.3 Operating Setting

2. Changethe 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.
@ Pressthe DOWN key to change the number to 2.

Event 1 set value (EV1)

PV PV
FH | EY |
CLor CLor

AREA sv n AREA v

oo oo

pooobooggoooodoognd igooobooggoooodoognd
5 ©_ 08 6 ©_ 08
GD | o= |

CSD|<“"<|)V|]A VoA
@) (@

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

Event 1 set value (EV1) Event 2 set value (EV2) [When the event 2 is used]
v — v
EH | ol o
L / L
AREA v AREA K
O || e J
w%'u‘guu‘huuuuu;u'uuuﬁuu"u&ﬁ w%'u‘guu‘huuuuu;u'uuuﬁuuuu&ﬁ
O (@) @) O O (@)
GD GD
= =Eese

LLl  After anew 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 (EV 1) 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).
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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.

LL]  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)

) —
C’ l J [ U
L I
Aﬁﬁ r_ v
! Eu —
oo oy
DDDDDDDDDDDDDDDDDDDD DDDDDDDDDDDDDDDDDDDD
& 0 o]
GD v A GD A
|F;$$§qﬂ | ::%E:ql |F::::qﬂF::::

O

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 thistime, the AT lamp flashes.

PID/AT transfer
(Operation mode)

T AT lam
w & P

Ary I
,C

AREA 8V
— n
o an

00000000000000000000 fopoobooogoooodooonh

M MON AREA

O O O

@D | < | V| A C*D'%" [LN
::::q F:::q F::::

3. Autotuning (AT) finish
When the Autotuning (AT) is finished, the control will automatically returnsto PID control.

At thistime, the AT lamp turns off.
L1l when canceling the Autotuning function (AT), press the DOWN key to be set to “oFF.”

L1l 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.

[N 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
isdisplayed. Event 1 set value (EV1) is displayed first.

Event 1 set value (EV1)

PV/SV monitor (Parameter setting mode )
]
11 E H |
cuwu | |
AREA sV AREA sV
| nn — mn
I ELI o L
w’ég&uuhuuuu’uuuuu’uu}g&h u’%ﬂguuhuuuu”uuuuu’uuﬂu‘u‘h
@D?@ﬂv?/\ @D?@ﬂvo
:‘

Press and hold for 2 seconds

L1l Event set value screen is not displayed when the event function is not available.

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

Event 1 set value (EV1) Proportional band [heat-side]
[ W
Ed | P
/
AREA LY A AREA v A
u > u
a’“ﬁuuuuhuuuu”uuuuu’uuuuﬁ m’“ﬁuuuuhuuuu’uuuuu’uuuuﬁ
M MON AREA AN NON! AFEA
GD OQ«I‘O v @ A GD @ ¢ v 0 A
<=~ P | S| | A

3. Changethe 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.
@ Pressthe DOWN key to change the number to 1.

Proportional band [heat-side]

PV 7 PV ‘D
AREA v AREA v
n — |
u I
D’III‘QDDDDDD&DDDDDD”D&D D'IIH‘]DDDDDD’E:.D.DDDDDD“DQD
O O O O O O
@D | [ A GD | | V| A
o/ \@
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6.3 Operating Setting

4. Storethelntegral time[heat-side] set value
Pressthe 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]
PV PV
F /
I
AREA £ AREA sV
| ﬁ I
] (]
DEDDDDDD&DDDDDD&D DEDDDDDD&DDDDDD@‘D
GD OWO o A GD Q < v © A
SET SET
| = :,ﬂ%l,:u,:

L1l After anew vaue 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 theIntegral 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 aso set.

Integral time [heat-side] Derivative time [heat-side]
" | " |
] o
AREA v n AREA v ’_,
o > N]
D'IJI‘I.:IDDDDDD&DDDDDEI,E‘DAD DE‘EDDDDDD&‘D'DDDDDD"‘DAD
O, O O O O O
€D | | v | A 6D | | | 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.

&  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. OPERATION

6.4 RUN/STOP Transfer

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 isimpossible to transfer
RUN/STOP through key operation if the contact (DI5) is not closed. (When DI5 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 (IMRO1INO4-EO).

® State of this instrument when set to STOP mode
Displays the STOP symbol “SToP” on the SV or PV displays.

STOPdisplay (Factory set value: SV displays)
PID control Output depending on the Manipulated output value (MV 1) at
STOP mode (Factory set value: —5.0 %)
Heat-side: Output depending on the Manipulated output value
Heat/Cool PID (MV1) at STOP mode (Factory set value: —5.0 %)
control Cool-side: Output depending on the Manipulated output value
(MV2) at STOP mode (Factory set value: —5.0 %)
Control output When there is no Feedback resistance (FBR) input:
Conform to the set value of the Valve action at STOP mode.
Position When there is Feedback resistance (FBR) inpuit:
proportioning Manipulated output value (M \() at STOP mode corresponds
PID control to Feedback resistance (FBR) input value.
\1;/,\/2;? there is Feedback resistance (FBR) input, and it isinput
reak:
Conform to the set value of the Valve action at STOP mode.

Event output
HBA output
Transmission output

[L]  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).

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

® 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. 6-39).

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)
— — PV
1 Hl‘ I
cCuu I u
NEA' 13 ’_’n AREA 1
I ELHJ > F
Mé}uﬂuuu’huuu@uuuu’uu}g&ﬁ q’%&uuu’huuuﬂuuuﬁuuﬁ&ﬁ
O O O O O O
GD | <ex | V| A @D | < | VA
e =

Press and hold for 2 seconds
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6.4 RUN/STOP Transfer

2. Pressthe Shift key several times until RUN/STORP transfer screen is displayed.

PID/AT transfer (Operation mode) RUN/STOP transfer
PV v —
ArUY -5

v AREA v
| — My
dopoobooogoooodoonod Mﬁ‘uuuuhuuuu'uuuuuuuuuu ~\ RUN
GD | <o | vV | A GD | < | v A
e ===l

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

m v _ PV _
- '3 -5 g ‘%‘
A r 132
AREA v A M e
— P ——— ’l 5 r
D(D)DDDDDDDED)DDDDDD}%AD D%UDDDDD%DDDDDD}%AD \\\ %%DDDDDD%DDDDDD%D \\Symbol Of
GD | Qe | Vv | A @ | <= | v | A |l STOP mode @ﬂ’%‘ﬂ A showing
| I — ——'==| stoP
Press and hold the Shift
key for 2 seconds

¢ To change from STOP mode to RUN mode, press the DOWN key.
RUN/STOP transfer

PV PV

r-S -G

AREA AREA v
——)
n
AN
DAD‘IEIDDDDDDDDDDDDDD"DEDAD DDDDDDDDDDDDDDDDD“D‘DAD \ d
@D | < | A @ |%u
e i e— i e D:| l:

B RUN/STOP transfer by Direct key (R/S) operation

RUN/STORP 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 M ode (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)
4] . 4]
E, g Display I q D
- changes
o L ,L, - sv,- L automatically o ” ‘,
| l'
"l — p o= ofX
MEEEDDDDDDDDDDDDDDEI%D fgoohonngponodnogos ””””””D””D”””””DDE,E” \\ Sr)]/mb.OI of
O O O O O O showing
@D A
%ﬂ |%'§v I%\ Press the :|C‘D |p%|ﬂ;:|v = i‘l%ﬂ,ﬁ‘ﬂ,: STOP
<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)
PV Display w -—
' q q - q changes ' l-’ l-'
’ P ’- - automatically C L’ L’
MEA' v ’_ AREA sV m' sV ’_”_’
| G gF || e— n, =t | Ul
w%'DlEDD'DDDDgEDDDD“DDEgﬁ Mﬁ'uuuu'uuuuu'uuuuu'uuuuﬁ w%uuuu'uuuuu'uuuuu’uuuuﬁ
o O & 85 8 RUN mode 3
@D | <wx | v | A GD | <= | V| A GD | <ox | vV | A
e I — i m— N m— e e M e— N m—

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 (D) of the Engineering
mode.

& 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 isnot 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

[ 4 [ g

Contact closed

Contact open

RUN

STOP

M After the contact istransferred, it takes “200 ms + 1 sampling cycle* ” until the action

of thisinstrument isactually selected.
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)

IMRO1WO3-E9 6-13



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) d57F
Contact closed (RUN STOP [
<rop (RUN) ESIP
Contact open (STOP) CraoF

® STOP character display

6-14

PV

28

X 5MgP

00o00booogoooodoonnf
AM AREA

5 8 ©
GD | <= | V|
 — N — m—

A\
’:

Key operation

Display when STOP mode is changed by

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

Key operation

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

a0

L L
m' v r

i d5FP
ﬁ%uuuuuu&muﬁuuﬂu‘u‘ﬁ
O O O

input (DI)

Display when STOP mode is changed by

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” in the Engineering

mode.

IMRO1WO03-E9



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)

¢ 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 |f 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.

RUN/STOP transfer RUN
Operation PID/AT transfer PID control
mode state 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 (low)

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

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
modeis 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 areais changed.

When the input value

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

When the Measured value (PV) goes to input error range.

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

When the AT exceeded When the AT does not end in two hours after AT started.

the execution time

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

Instrument error

When the instrument isin the FAIL state.

IMRO1WO03-E9
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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)

PV
1M 11
cCu I u
MEA' sV nn AREA v
I LJL ] > F
mﬁuuuu'ﬂuuuu‘uuuuu’uuuuﬁ w%uuuu“uuuuu‘uuuuu‘uuuuﬂ
N MON AREA AM NON AREA
O O O O O O
GD ﬂ%ﬂ V| A GD | A
— 1S | | — '

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)

T CArg
F

AT lamp flashes

AREA v

00000000000onooog 00000000000000000000
M MON

M & AREA
O O

O 5 8
TONE N % ICNE - NER N

3. When the Autotuning (AT) isfinished, the control will automatically returnsto PID control.
At thistime, the AT lamp turns off.

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

1=

Ok

PID/AT transfer

(Operation mode) AT lamp turns off
T

. A
i Ary
(N
AREA £ AREA 8V
|| — F
DE‘IEDDDDDDE;E'IDDDDDD'%]AD D%UDDDDD%DDDDD%IAD
@D?W?V?A GD | <= | VvV | A
e I s s 1 e i — — —
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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-sidg].
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.

L 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.

AN 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 Asthe 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.
¢ 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.
¢ For controlled systems which require different PID values for each temperature setting, the PID values can
be found for each Set value (SV) change.
Tempexature
Setvalue (SV) 2D} ——————— o — —
Set value (SV) 1> J

f f » Time
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 STOPto RUN|
¢ The setting items related to Startup tuning (ST) are shown below. Set them according to the application

used.
Setting item Details Setting mode
Start When the power isturned on, operationis _ _
condition 0 (Factory set value) changed from STOP to RUN, or the Set value Engineering mode
(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 lways
OFF (Factory set value) ST unused

[EE)  Startup tuning (ST) function does not correspond to the Heat/Cool PID control (only in the
temperaturefall direction) and the Position proportioning PID contral.

[[1] I 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-2" Refertom 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.

¢ When the manipulated output may be limited by the Output limiter setting, the optimum PID values may
not be computed by Startup tuning (ST).

¢ When setting the Output change rate limiter, the optimum PID values may not be computed by Startup
tuning (ST).

¢ When setting the Setting change rate limiter, the optimum PID values are hot obtained even when Startup
tuning (ST) is executed at Set value (SV) change.
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6.6 Startup Tuning (ST)

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

RUN/STORP transfer RUN
Operation mode | PID/AT transfer PID control
stete Auto/Manual transfer | Auto mode

Remote/Local transfer | Local mode

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

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

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

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

Input value state At Startup tuning (ST) at Set value (SV) change, the Measured value
(PV) shall be stabilized.

Set value (SV) > Measured value (PV)
(Heat/Cool PID control)

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

Output value state

B Requirements for Startup tuning (ST) cancellation

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

When Startup tuning (ST) is set to OFF
When the PV bias, the PV digital filter, or the PV ratio is changed.
When the RUN/STOP mode is changed to the STOP mode.

When the parameter is changed

When the Operation mode is When the Autotuning (AT) is activated.
transferred When the Auto/Manual mode is changed to the Manual mode.

When the Remote/L ocal mode is changed to the Remote mode.

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

\E;Vbhe” tgje input value becomes | \when the Measured value (PV) goes to input error range.
norm (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 isin 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 isturn 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 screenis displayed first.
Function block 10

PV/SV monitor (Engineering mode)
j _, 1]
— I
L b IL Il
ml sv r AREA v
| 5, QP —
“’EEDD"DDDDD'DDDDD'DDDDE dopoobooogoooodoonnd
6 6.0 o} o}
@D | <= | V| A GD | < | Vv
e e

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

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

Function block 10 Function block 54
(Engineering mode) (Engineering mode)
PV PV —
F 10 F54
1L .
AREA sV AREA v
————
@?«*?V?A C‘D?Q‘“?V?A
e =

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

Function block 54 ST start condition
(Engineering mode) (Engineering mode)
[ ' 4] ’_ —

F54 57C
AREA v AREA v
ﬁ r
(W]
ﬁ'n‘gun'nunu&n'nuudu%ﬁ ﬁpﬁguu"uuuu&auuuu’uu}g&ﬁ
CIDOQ“OVOA CEDO@OVOA
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6.6 Startup Tuning (ST)

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

ST start condition

X X Setti :
(Engineering mode) ety rangs

0: Activate the ST function when the power is turned

o v 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
- - WEA o on; or when transferred from STOP to RUN
B —— " 2: Activate the ST function when Set value (SV) is
X changed
fopoobooogoooodoogod fippoobooogbooodongof
) MON AREA M MONI AREA
O O @) O (@) @) \
GD | x| Vv | A %I’%‘ﬂ’i‘l’ﬁ 1: Activate the ST function when the power is
E‘E‘E‘% turned on; or when transferred from STOP to
RUN

6. Pressthe SET key to store the new value. The screen goes to the ST proportiona band adjusting

factor screen.
" ST proportional band
ST start condition adjusting factor
(Engineering mode) (Engineering mode)

B orpy
! J

fopoohooodoonodonond fopoobooonooodoonod

N MON AREA AN MON AREA

O O O @)

[ZLN GD ﬂ’%“ v oA
— '

O O
GD | <o | v

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.

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.

& 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 " il
I o
AREA v AREA sV
MI%'EI‘EIEIEI“DDDD&DDDEI'DD”DEDAD ﬁ%uuhuuu&uuuﬁuu&u‘u
O O O O O O
GD | e | VvV | A @D | < | VA
s i — ——
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6.6 Startup Tuning (ST)

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

Startup tuning (ST)
(Operation mode)

Setting range:

PV w onl: Execute once
q =11 q i on2: Execute always
U NN oFF: ST unused

AREA v F AREA sV '

I
— ) !
w%uunu'nunnu’unnuu’nnnnﬁ mﬁ'uuuu’hnmu’nunnn’nnuuﬁ \Onl: Execute once
AM MONI M MONI AREA
O O O O O O
GD | < | VvV |_A GD | < | VvV |_A
e —  — m—

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 valuesis completed, setting of the Startup tuning (ST) screen will
automatically change to “oFF.”

Startup tuning (ST)
(Operation mode)

14 —
07 =1
L B
AREA L F
™
8 yooohonogoondonnod —~ If the setting is set to “Execute once”:
6 6 8 When the Startup tuning (ST) is finished, the
@D | = | v | A setting will automatically return to “oFF.”
' g automatically return to "OkFF.

L When Startup tuning (ST) was interrupted, the setting does not change to “oFF.”
Startup tuning (ST) starts when the restart conditions are satisfied.

[1Y]  As the parameters for Startup tuning (ST) function, there are ST proportional band adjusting

factor, ST integra 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)
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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.

EX  When the digital input Auto/Manual transfer function is used, it is impossible to
transfer Auto/Manual through key operation if the contact (DI 5, DI 6, or DI7) is not
closed. (When DI 5, DI 6, or DI 7 opens. Manual mode is maintained.)

I For details of Auto/Manual transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication I nstruction Manual (IMRO1W04-E0O).

Ll 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
(MVTS) enables the selection of whether a balanceless and bumpless transfer is made or a
previous manipulated output value is used.

2 Forthe 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

[}
[}
|
Py
]
]
}
1
]
]
Il
]
]
]
[}
1
]
[}
[}
[}
[}
[}
1
A

1
[
[
[
[
)
)
)
l
[

A

@ (b

D e e

—~

(@) Transfer from Auto mode to Manua 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 Manua 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)

14
mr HFH
Lo I L
ml sV '-l’-' AREA sV
I ELIU ' F
o o
00000000000000000000 00000000000000000000
M MON AREA M MON AREA
O O @) O O @)
GD | <= | V| A GD | x| v

Press and hold for 2 seconds

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

PID/AT transfer Auto/Manual transfer

PV '-" PV -
U A-n
AREA v F AREA v
ﬁ
o w Oy
DEEDDDDDD&DDDDD%D 00000000000000000000 i
5 86 8 5 0 Symbol of showing
%ﬂ%ﬂ,ﬁ‘l,ﬁ PR A Auto mode

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

lamp lights.
Auto/Manual transfer The M | (MAN)
- The Manua
- _ " ,qu\dr_/ mode lamp lights.
AREA sV AREA sV
ﬁ
o M <
q’%nuuuhuuuu”uuunﬁuuuuﬁ w’ﬁ'uuuu’huuuu‘uuuuu‘uu 0f \ .
GD [ <= | VvV | A @D 6«!8 v o A I\S/Igr:l?gll g{osthOWIng
s ==l==m=la

¢ To change from the Manua mode to the Auto mode, press the DOWN key.

Auto/Manual transfer

PV q’WW\ - PV ' -
h'ﬁ E'ﬂ
AREA v AREA v
n — o
00000000000000000000 00000000000000000000
M MON AREA AM MONI AREA
O O O O O O
GD | ox | V| A C@ﬂ’%“v
 — —! ’I?L‘ —  — — N —

O
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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
(Manual mode)

PV/SV monitor
(Manual mode)

The Manual (MAN)

w W W e mode lamp lights.
El -~ 51 M

l'l ,U [ — The Manipulated

e L pp output (MV) lamp

ﬁ | -
n l L. w lights.
IS'II'I’IE DDDD&EDDDDD%ﬁ D%UDDDDDDDDDDDDD'%]AD .
@(lb <|> - (ﬂ) A @ | v A Dlspllays the
— ’é'%ll- — — T Manipulated output
O value (MV1)

Press and hold for 2 seconds

LLl Whenin STOP mode, no Manual (MAN) mode lamp turns on.

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

Every time the Auto/Manua (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
Auto/Manual transfer
(Manual mode)

PV/SV monitor

PV/SV monitor
(Auto mode)

(Manual mode)

The Manual (MAN)

W e mode lamp lights. P
amnnn h _ [ aly .
C L M Display changes g Lo The Manipulated
o WA W automatically A ‘&— ]| output (MV)lamp
I rr ﬁ ﬁ | /|\’ n lights.
I oo n I 7‘
outy o w ourt -
DDDDDDDDDDDDDDDDDDDD DDDDDDDDDDDDDDDDDDDD oonoooono DDDDDDDDDD
o O & S Symbol of showing 5 8 8 Displays the
GD [ [ A GD H,S_—‘I |2 Manual mode S8 I A Vanipulated
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)
4] MAN PV
/' qg ,D - n Display changes ,’ C,’ l-,'
\|’/— ’ automatically - oW
AREA oMy v
| ZINdnn ﬁ ﬁ nn
I l 7'LI.LI o w c“"I E’LIU
w’éuuuu'ﬂuuuu’uuuuﬁuu“u‘u‘ﬁ w’ﬁ"ulguu'uuuuuu;u.uuuﬁuu'ggﬁ o90ocbonoghoondonggh \
9) O O O Symbol of showing o O O Displays the
@ Jhgee | v [ A (@D [ e | v [ A Auto mode RS2 setvalue (SV)

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.

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

® Terminal configuration
Digital input (DI5 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

I > I >

Contact closed

Contact open

Auto mode

Manual mode

ELY  After the contact istransferred, it takes“ 200 ms+ 1 sampling cycle ™ until the action of

thisinstrument isactually 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).

Auto/Manual mode | a\t5/Manual mode | Actual Auto/Manual Display lamp
from Key operation by Diaital | ¢ (DI Ao otat ay
or communication y Digital input (DI) mode state state
Contact closed
A q (Auto mode) Auto mode MAN mode lamp OFF
uto mode Contact open
(Manual mode)
Contact closed
Manual mod (Auto mode) Manual mode MAN mode lamp ON
anual mode Contact open
(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 isin 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) arelit.

PV/SV monitor
(Manual mode)

. The Manual (MAN)

w W mode lamp lights.
121
Jaw |
CES oTs The Manipulated
,' | Lo output (MV) lamp
00po0boooggooodoonod |IghtS
& o}
GD | <= | V| A
e e f s s

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

PV/SV monitor
(Manual mode)

or

LLY  For Position proportioning PID control:
¢ 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.

MV is hidden.

IMRO1WO03-E9

PV/SV monitor
(Manual mode)

N P
v

220
TN L,—,LUAr

onoooiooogoonodooood

Ck

o}
@D | e | V[ A

R

PV/SV monitor
(Manual mode)
T

PV VAN, o
,ZI ’Sl I
GCcu
AREA & NV
I 7] \5 nn
/ (WAN] e UP key: Increase the Manipulated output value (MV).
w%ww“ﬂﬂwﬂ“ﬂmﬁw,ggﬁ e DOWN key: Decrease the Manipulated output value (MV).
@ [ <o | v <ﬂ> A ¢ Keeping pressing the DOWN or UP key makes numeric value change faster.

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.

E  When the digital input Remote/Local transfer function is used, it is impossible to
transfer Remote/L ocal through key operation if the contact (DI5 or DI 6) is not closed.
(When DI 5 or DI 6 opens: Local modeis maintained.)

I For details of the Remote/Local transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication I nstruction Manual (IMRO1W04-E).

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
- [
17 11
cuo I
NEA' sV nn AREA sV
——
I E_IU ’C
ﬁ%uuhuuu@uuuﬁu%ﬁ Mﬁ'wuuhmu&uuuu’u%ﬁ
(@) O O O
@ | <o | VA @D | <o | V| A
e =

O

Press and hold for 2 seconds

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

PID/AT transfer Remote/Local transfer
" 1] i [
H I u =L

AREA sv AREA v

00oooooooopnooooooooo 00000000000oono0oogoo

AM MON AREA AN NEA -

O O O O Symbol of showing
%ﬂ%ﬂ,ﬁ‘l,ﬁ PO | | | A Local mode

O

3. Pressthe 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 ) W }T‘\, mode lamp lights.
~ T L ~ T L
AREA sV ’_ AREA v -
L ’-, -
«"ﬁ‘unuu'uuuuu'nunun'unnuﬁ w%uuuuhuuuu'uuuuﬁuuuuﬁ \
e e e Symbol of showing
GD | <wne A
5D | ] I GD | < | v | A Remote 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

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

mode.

Remote/Local transfer

Press and hold for 2 seconds

PV/SV monitor

[
arin
cuu
m’ v an
> | ’BU .
o‘"ﬁ"u‘?uu‘huuuuu;u'uuuﬁm“u‘u‘ﬁ
O O O
GD | <ex= | V| A
= ===

Displays the remote
setting input value

L Whenin 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.

-5 For the Direct key type selection, refer to 7.5 Engineering M ode (P. 7-68).

® To change from Local mode to Remote mode

PV/SV monitor
(Local mode)

M
Lo
T ann
I E‘UU
“"aAD‘EDD'DDDDD'DDDDIjDDEIgﬂ
O O
GD | V| A
{ ]
\/

Press the R/L key

IMRO1WO03-E9

Operation mode

Remote/Local transfer

(Remote mode)

The Remote (REM)

PV REM
e

topoobooogoooodoognd
[

5 86 8

== ==
EAE A

mode lamp lights.

Display changes
automatically

——

Symbol of showing
Remote mode

PV/SV monitor
(Remote mode)

v REM
/98
I L
" aon
I IEU
ﬁwuu'ﬂuuuu’uuuuﬁmg’gﬁ \\
& O< O \Displays the
€ Jooe v A\
:ﬂ ﬂ’:‘ /] Remme_
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)
1
FEN ™ W
,qﬁB ’— -— 'l Display changes '“j, 9
- S automatically -
WI & on AFEA 1 r Am' RY nn
—— ———)
I I BU L w I oo
S pauciongaonadnoggi “Jos00ho0ogsnoodoonnd \\ agpovnoooghonodooggd \\\ .
6 <l v © A 5 8 8 Symbol of showing © O 8 O Displays the
= A = %ﬂ’%‘ﬂi‘l’ﬁ Local mode :‘H’%‘l’i‘l’i Local set value
—/

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.

& For the Digital input (DI) assignment, refer to 7.5 Engineering M ode (P. 7-78).

® Terminal configuration
Digital input (DI5 to DI7)

Contact closed: Remote mode

} 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 [ g

Contact closed

Contact open

Remote mode

Local mode

M After the contact istransferred, it takes“ 200 ms+ 1 sampling cycle* " until the action of

thisinstrument 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/L ocal modes and displays under different combinations of
settings by Key operation, Communication, and Digital input (DI).

Remote/Local mode Remote/Local mode by Actual Remote/Local mode i
from Key operation or S Display lamp state
o Digital input (DI) state
communication
Contact closed Remote mode
(Remote mode) (Cascade control or Ratio setting) REM mode lamp ON
Remote mode
Contact open
(Local mode)
Contact closed Loca mode REM mode lamp OFF
(Remote mode)
Local mode
Contact open
(Local mode)
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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.

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

® Memory area function

FB100/FB400/FB900 Communication I nstruction Manual (IMRO1W04-E0O).

Multi memory area function can store up to 8 individual sets of SVs and parameters in Parameter
setting mode. One of the Areasis used for control, and the currently selected areais Control area.

6-32

EBE

Memory area

8
7
L
’

Control area

Setting items

Set value (SV)

Event 1 set value

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 istaken as Control area.

Ramp/soak control is possible by using Area soak time, Link area number and Setting
change rate limiter (up/down) in Parameter setting mode.
For details, refer to 6.13 Ramp/Soak Control (P. 6-50).
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6.9 Control Area Transfer

B Control area transfer by Front key operation

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

& For the Direct key type selection, refer to 7.5 Engineering M ode (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

28 " ArE

AREA B
nn
| EL’U ﬁ |

wy *
dpnoobooogoooodoognd 0ngnobooognooodoogad
AM RIL RIS AM RIL RS
. O O . O O Memory area number
%I,:‘@’"‘I%‘I,ﬁ PED | e | | A currently being set
K

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

PV H E PV H —
AREA v I AREA v
B opoubonodooosdoogyd B ennobonogoooosonmns \\
as mea Memory area number
GD V| A GD | x| VA
:ﬂ,%‘l,:‘l% LD | e A changed

3. Pressthe 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 F5n

AREA sV E AREA v l_’

— u
DE‘I}DDDDDDE’EDDDDDDE’%D DWDDDDDD.DVQ.DDDDDD 0
O O O O O O

GD | @D | < | V| A

MHVHA Il 1T I

4. Pressthe SET key several times to return to the PV/SV monitor.
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 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 M ode (P. 7-68).

1. Pressthe AREA key at PV/SV monitor screen until Memory areatransfer screen is displayed.

PV/SV monitor Memory area transfer
PV < I—’ PV C
c ArE
AREA sV AREA sV
| ann ﬁ |
I cuu I
oury ‘
ﬁ%uuhuuuu'uuuuu'uu&u‘ﬁ ﬁ'u‘guuhuuu.g;u'nnun'uuuu‘gﬁ
o} O O O Memory area number
% GD | e | v 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
1 C ad —
ArE ArE
AREA v ' AREA sV
: | — 2.
GEA%””'DD””E),}E”””””””%%“” wg%ﬂﬂh”””%”””ﬁ””%%ﬁ ~ Memory area number
GD v A GD | < | Vv A
:ﬂ}%!h:!ﬂ I :|ﬂ’:‘ﬂ’:‘ﬂ’: changed

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

Memory area transfer PVISV monitor

PV PV

" AE o8
c

AREA sV q
00000000000000000000 00000000000000000000
RIL RIS MON AREA

GD 0 i v 7 A GD 6‘4‘0«50 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.

2 For the Digital input (DI) assignment, refer to 7.5 Engineering M ode (P. 7-78).
® Terminal configuration

Digital input (D11 to D14) m 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 (IMRO1WO08-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 Digita 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 (D11 to DI 3).
Then, to store a new memory area number as the Control area, close the DI 4 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 DI 2 and the common. Then, close the contact between D14 (Area set) and the common from
open status (rising edge), the memory area number in the controller will changeto “6.”

1. Select the Memory area number 2. Change the Memory area

DI1: Contact closed Contact closed *
_ A
DI2: Contact open Dl4 (Memory area set)

DI3: Contact closed Contact open Rising edge — Memory area transfer

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

2n

[EL  After the contact isclosed, it takes“200 ms+ 1 sampling cycle *” until the action of this

instrument isactually 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.

A To validate the Event interlock function, it is necessary to set Event interlock (EIL1
to4)to“1: Used” in 7.5 Engineering Mode (P. 7-13).

I For the Interlock release by Communication, refer to the separate FB100/FB400/FB900
Communication Instruction Manual (IMR0O1W04-EO).

¢ The following example shows how the Event interlock is rel eased.

Event type: Deviation high Measured value (PV)

Event set value [>

Set value (SV) }

Without Interlock function

Event state
(ALM lamp is lit. *) OFF ON OFF
[} |
| |
Event output (DO) OFF ON OFF
L |
' : : Not turned OFF as the
With Interlock function i i :/ Event interlock continues.
[}
Event state | : i ;
(ALM lamp is lit. *) OFF i ON ! OFF
1 : : Il
! . : !
! |
Event output (DO) OFF : ON ! OFF
| ! | |
s e
1
Event interlock release i :
[}
screen (ILr) state oFF ! on | oFF
Event interlock release {1_‘7 &
>
operation
Release is invalid. Release is valid.
[Invalid when Measured [Since the Measured value (PV) is in
value (PV) is inthe 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. Pressthe SET key severd timesat PV/SV monitor screen until Interlock rel ease screen is displayed.

PV/SV monitor Interlock release
" 0 R
cd f Lr
NEA' sV n’_' AREA sV
I C-’L u — n‘
on
ﬁaauu’uuuuu’uuuuu’uuﬁu&ﬁ ED'IJ"DDD'DDDDI‘IJ‘;‘IJ'DDDD'DIJMD‘IJAIj
O O @) Interlock state
%I%I%I,ﬁ FED | e | A ("on" is lit when the event occurs)
N
2. Pressthe DOWN key to release the interlock.
Interlock release
T T
I L I
AREA v AREA v C
ﬁ
ount n o / W
ED'IJ"DDD'I]DDDI‘IJ‘;‘IJ'DDDIJ'DIJMD‘IJP ED'IJ"DDD'DDDDI‘IJ‘;‘IJ'DDDD'DD“D‘IJP Interlock | ot
O O @) O O O nterlock release state
@D @D
%ﬂ%l%‘l,ﬁ (D | = | | A

O

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

® Terminal configuration
Digital input (DI5 to DI7)

«— D!7: Interlock release input
Contact closed: Interlock release
Contact input from external devices or equipment should be dry
contact input. If it isnot 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 * 'y
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

2 until the action of this

[ After the contact is closed, it takes “ 200 ms+ 1 sampling cycle
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.

Action when

fal Operation mode when power Output value when power
power tailure failure recovers failure recovers

recovers

Hot start 1 Same as that before power failure lslcecalzrtshe Output value before power failure

Value as aresult of control
. Auto mode .
Hot start 2 Same as that before power failure computation 2
Manua mode Output limiter low *
Cold start Manual mode Output limiter low *

Started in the control stop (STOP)
STOP start state regardless of the RUN mode Manipulated output value at STOP mode
before power failure. *

Factory set value: Hot start 1

1 If changed to RUN from STOP by RUN/STOP selection after start, set to the operation mode before power failure
occurs.
2 Theresult 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)
o Cold start: No output (no control motor is driven)
e STOP start: In accordance with the setting of valve action at STOP.

[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).

[I] Control start mode when the controller recovers from power failure can be selected in
Engineering mode. For details, refer to 7.5 Engineering M ode (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, H 1 Hot start 1, hot start 2, cold start,
or STOP start ot start or STOP start
Low A AN High

Setvalue (SV)  Start determination point setting

[1]  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) @
O T @ @ Terminal number 17 to 19:
O——— —E — Valid only when there is the Feedback
Power supply to OUT2 (close-side) resistance (FBR).
control motor @ B
&
[24
- [+
CLOSE TC
WIPER
OPEN v |
—
Control motor I—
Liquid
iquids —=
X [ 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]
¢ Valve position can be manually set.
[Manipulated output value (MV) setting in Manual mode]
¢ Feedback adjustment is necessary. [Feedback adjustment]
e Action at Feedback resistance (FBR) input error can be selected.
[Action at Feedback resistance (FBR) input error]
¢ Output value (FBR input) with the output turned on or off when the Autotuning (AT) functionis
executed can be restricted. [Output value with AT turned on, Output value with AT turned off]

¢ 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:
o 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 Manua 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.

& 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

('_I:IH l‘) X _
[Function block 51]

Output limiter high (oL H)

Output limiter low (oL L) X -
[Function block 51]

Output value with AT turned on (A7 on)

Output value with AT turned off (A7 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 (Y6 ) X —
[Function block 53]

Feedback adjustment (Fa 5) % _
[Function block 53]

Control motor time (na/l ) * % %
[Function block 53]

Integrated output limiter (oL H) 3 %
[Function block 53]

Valve action at STOP (HAL ) * % %
[Function block 53]

Action at saturated output (4A5a) % :
[Function block 53]

* These parameters are necessary to set regardless of the presence or absence of Feedback resistance (FBR) input.

L1l 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 al 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]

\ 4

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]

\ 4

Set the Set the high-limit/low-limit value of the valve position.
Output limiter [Effective when there is a Feedback resistance (FBR) input]

Set th | ith Set the upper limit and lower limit values of the valve position whichiis
et the output value wit opened and closed by output ON/OFF at Autotuning (AT) execution.
AT turned on/off [Effective when there is a Feedback resistance (FBR) input]

[[1]  Setwhenyouwant 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

Set 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]

N4

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
Integrated output limiter

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]

\ 4

Set 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 screenis displayed first.

Function block 10

PV/SV monitor (Engineering mode)

] ]
2q
L .

MEA’ sV r_ AREA sV

| 5‘ DP ﬁ

W’ﬂﬂguu‘huuuu’uuuuﬁuuunﬁ fopoohoooghooodoopof

5 © 0O 6 ¢ 0O
GD | = | Vv | A G | <= | VA

———

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

3. Pressthe UP or DOWN key until Function block 51 screen is displayed.

Function block 10 Function block 51
(Engineering mode) (Engineering mode)
[ P
F 1 F C |
(F .
AREA v AREA v
ﬁ
dopootooogooondoognd dopoobooogoooodooood
AM AREA L AREA
O O O O
GD | Qx| VA GD | <= | V| A
— Se— ==

4. Pressthe SET key to change the control action setting screen.

Function block 51 Control action
(Engineering mode) (Function block 51)
PV E ’ PV E
F51 o5
AREA sV AREA sV
— /

00

=

opooboongoooodoonod dopoobooodoooodon
AM MON

O

%‘“ ISR @ ?&ug\' =

C#
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6.12 Position Proportioning PID Control

5. Pressthe 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)

v q v q
AREA v _I AREA EY -C
I > -
fopoobooogoooodoonoh Bopoobooogiooodooond
AM MON AREA AN MON AREA
O O O O O @)
GD | Qx| V| A @D | <= | V| A
A

6. Set the following parameters Manipulated output value (MV1) at STOP mode, Output limiter
high (MV 1), and Output limiter low (MV1) in the same way as described above.

e Manipulated output value (MV1) at STOP mode [Function block 51]

PV

- ,U | Set the valve position at control STOP.
g | Setting range: —5.0 to +105.0 %
e 0 (Factory set value: -5.0)

fnnnobooodgooodoogad
AREA

O
@ | < | V| A

e Output limiter high (MV1) [Function block 51]

) | ,U Set the high-limit value of the valve position.
oLCnri Setting range: Output limiter low (MV1) to +105.0 %
- U (Factory set value: 105.0)
E%DD“DDDD%DDDD'DD”DEDAG
O
LR NERES

e Output limiter low (MV1) [Function block 51]

PV

| Set the low-limit value of the valve position.

L L Setting range: —5.0 % to Output limiter high (MV1)
rn
Ll

—

o

AREA Nl

—

! (Factory set value: —5.0)

fnnnobooodgooodoogad
0
@D | < | V| A
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6.12 Position Proportioning PID Control

6-46

e Output valuewith AT turned on [Function block 52]

AREA

Al an
0

fpnooboooggooodongod
AREA

O

Setting range: Output value with AT turned off to 105.0 %
(Factory set value: 105.0)
However, within output limiter

@D | e | V| A
=1

e Output valuewith AT turned off [Function block 52]

Arof

G%DD'DDDDIDSDDDDD'DD,EDP

O
GD v A
:ﬂ]’%ﬂl’:m:

(o

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.
Also, execute the feedback adjustment of the Feedback resistance (FBR) input.

e Open/Close output neutral zone

o Open/Close output differential gap

o Action at Feedback resistance (FBR) input error

e Control motor time

e Vaveaction at STOP

o Action at saturated output

(AN

The parameter display order is shown below.

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.

L[] setwhen you want to limit the position of the valve which is opened and closed by output
ON/OFF at Autotuning (AT) execution.

Set the upper limit values of the valve position (Feedback resistance input)
which is opened and closed by output ON/OFF at Autotuning (AT)

Set the lower limit values of the valve position (Feedback resistance input)
which is opened and closed by output ON/OFF at Autotuning (AT)

Open/Close output neutra zone — Open/Close output differential gap — Action at
Feedback resistance (FBR) input error — Feedback adjustment — Control motor time —

Vave action at STOP — Action at saturated output

e Open/Close output neutral zone [Function block 53]

44k
0

dopooboongoooodoonod
MON

Set the output OFF zone between open-side and close-side outputs.
Setting range: 0.1 to 10.0 % of output
(Factory set vaue: 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]

PV

AREA

YHG

fiopoobonogoooodooond
AN NON

@?@?v A
e i e  E— i —

3

Set the differential gap of open-side and close-side outputs.
Setting range: 0.1 to 5.0 % of output
(Factory set vaue: 1.0)

e Action at Feedback resistance (FBR) input error [Function block 53]

PV

AREA

9br

1
u

0pnooboo0noooo0oonnd

O

@D | Qx| V| A
 — —

===

Set the action at Feedback resistance (FBR) input error.
Setting range: 0: Depending on the valve action at STOP
1: Control action continued

(Factory set vaue: 0)

For the feedback adjustment, refer to the next page.

e Control motor time [Function block 53]

PV

AREA

@

- r
ol

I
u

Ooooobooogoooodooood

GD
O | e | | A

Set the Control motor time required for rotation from the fully closed
position to the fully opened position.
Setting range: 5 to 1000 seconds

(Factory set value: 10)

If Feedback adjustment is performed, the control motor driving
time is automatically computed. However, if the time thus
computed isless than 5 seconds, no set value is updated.

e Valve action at STOP [Function block 53]

PV

AREA

HAL

v '_‘
u

innooboononoondooond

GD
D | e | | A

Set the action of open-side and close-side outputs at control STOP.
Setting range: 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
(Factory set vaue: 0)

e Action at saturated output [Function block 53]

N
O
GD

YRS0

dopoobooogoooodooood
MONI

AREA
O @)

|| | A
e

IMRO1WO03-E9

Set to maintain ON state for the close-side (or open-side) output when the
valve position is fully closed (or opened).
Setting range: O: Invalid (The close-side [or open-side] output turns to OFF
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]).
(Factory set value: 0)

Continued on the next page.
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6.12 Position Proportioning PID Control

Continued from the previous page.

¢ Feedback adjustment [Function block 53]

PV

After the adjustment, the manipulated output value from O 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.

P 5 Adjust the Feedback resistance (FBR) input.
(]
|

Oopoobooogoooodoonnh

=1

C#

G | < | V| A
e I e— i m— N m—

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.

— PD 5 Adjustment preparation screen

Add

\L Press the Shift key for 5 seconds

PD 5 Adjustment screen for open direction.

oPn

\L Automatically

PD 5 Adjustment screen for closed direction.
[y
Lo

| Automatically

(Adjustment end)

[[I] 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. Referto steps1to 5 (P. 6-44 to P. 6-45) of When thereis 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.

LL The parameter display order is shown below.

Open/Close output neutral zone — Open/Close output differential gap — Control motor
time — Integrated output limiter — Valve action at STOP

e Integrated output limiter [Function block 53]

PV

AREA

fipnoohon
]

@ <|><m
:‘

oLf
a

|V
e

ndgooodoogoh
0_ 0

PaN

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.
Setting range: 0.0 to 200.0 % of control motor time
0.0: Integrated output limiter function OFF
(Factory set value: 150.0)

L1 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
timeisset at 10 seconds and the Integrated output limiter value is set at 100 %,
the following results.

3 seconds

value 30 %)

Open-side output

(Open-side integrated

STOP

A\ 4

Open-side output
5 seconds
(Open-side integrated
valuE90 %)

\4

Close-side output 2 seconds
Close-side integrated value reset
(New close-side integrated value becomes 20 %.)

STOP

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-E9
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6. OPERATION

6.13 Ramp/Soak Control

Ramp/Soak control of this instrument realizes smple 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.

Sets the fixed set point control (control by fixed set value) desired value of each

e Set value (SV):

memory area.

e Setting change rate limiter:
Sets the slope of the Set value (SV) which israised or lowered at each unit time.

e Area soak time:

Setsthe fixed set point control time of each memory area.

e Link areanumber: Setsthe memory area numbers for linking the corresponding memory aress.

@ Besides the above, the Setting change rate limiter unit time and Area soak time unit are set in
the Engineering mode.

Example: Ramp/S

oak control by linking Memory area 1 to 3

Measured value (PV)

}Time

Soak time
| of Area 2 |
SVofarea2 f--=-"-"""""""TTTooTTomomo oo ) Setting change rate limiter
Soak time : (down) setting of Area 3
of Area 1 '
SVofareal f-——-—--- . i
| Setting change rate limiter '
| (up) setting of Area 2 ' Soak time *
! i . ofArea3
SVofarea3 }-—f-- N\ .E _______________________
1 I
Setting change rate limiter :
Ambient temp. (up) setting of Area 1 :
i |
[} |
] |
Memory area Area 1 Area 2 Area 3
(Link area number) ) (3) (OFF)

6-50

* 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 Setting change Refer to M Settings befor e operation (P. 6-52),
rate limiter unit time B Operation procedures (P. 6-55).

A

Set the Soak time unit

W

Refer to B Settings befor e operation (P. 6-52),
B Operation procedures (P. 6-55).

Set the Setting change Refer to @ Operation procedures (P. 6-55).
rate limiter Set at each memory area.
Set the Refer to B Operation procedures (P. 6-55).
Area soak time Set at each memory area.
Set the Refer to B Oper ation 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.
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6.13 Ramp/Soak Control

B Settings before operation

When implementing Ramp/Soak control, it may be necessary to set the following itemsin advance.
e 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)
w — P
oA F il
L Il
m' £ r AREA v
| Sl o P ﬁ
w%'u‘guu'uuuuu'uuuuu'u%ﬁ ﬁ'*u‘guu'huuuu“uuuuﬁuu"u&ﬁ
@D|<ﬂ!ﬂv<ﬂ>/\ @?@ﬂv?/\
]

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

3. Pressthe UP or DOWN key until Function block 70 screen is displayed.

Function block 10 Function block 70
(Engineering mode) (Engineering mode)
P PV
1 F l"ll 1
(R L
AREA v AREA v
ﬁ
D%DDDDDD&DDDDD%ﬁ IjAD,‘IEIDDDDDD&DDDDDD“D‘D‘D
O O O O O O
@D | < | V| A @D | <= | V| A
e Emu=== e

4. Pressthe 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
nn cyr
Frid SUri
AREA sV AREA sV
ﬁ ]
(]
Goooobooogoooodoogod dopoobooogoooodoonod
N MON AREA AM MON AREA
CEDOQWOVOA GD | <woe VOA
== ===
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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:
" . SV (°C)lsec.  — Set 1 second
5 H I~ SV (°C)/min. — 60 seconds (factory set value)

W A SV (°C)/30 min. — Set 1800 seconds

L SV (°C)/hour.  — Set 3600 seconds
5 06 8
@D | < | V| A
—

[[I]  After anew 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. Pressthe 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

4]

SH-T 5 dP
n

AREA v ‘
u > I

fopoobooodooondooond finooohooodoooodooond
[ [ WA

AM M
O O (@] @)

O
<jwooe
%ﬂ%&é SR

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: O time 00 minute to 99 times 59 minutes
1: 0 minute 00 second to 199 minutes 59 seconds
(Factory set value: 1)

Soak time unit

"Cro
5MdP
AREA 8V '
I

fopooboongoooodoonnd
N MON AREA

142
AREA

= Of

O
@|<“!|Vﬂ/\

[[I]  After anew 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. Pressthe 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

GrdpP
U

d0000000000000000000

@)

Function block 70

@D | <o | vV A
%D:H:H:

PV

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 | _____ _ _ o _____ | | Setti h te limit
o . etting change rate limiter
[200.0°C] Soill(,é':qf of i (down) setting of Area 3
[30 min,] |\« [9.0°Cimin]
SVofAreal | !
[150.0°C] | Setting change rate limiter (up) |
| setting of Area 2 ' ]
! [2.0 °C/min.] : Soak time *
H | _ ofArea3
SVofArea3 | _/ \_____ . [
[50. 0 °C] ! l
Setting change rate limiter (up) !
[Example: 25.0 °C] setting of Area 1 !
[4.0 °C/min.] !
(Ambient temp.) H :
' }Time
Memory area Area 1 Area 2 Area 3
(Link area number) ) ?3) (OFF)
Area l 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. Omin. *
Link area number [LnKA] 2 3 OFF

* |n 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 SV 3 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 atable as shown above.

Step 2:
Set the Setting change rate limiter unit time and Soak time unit of function block 70.

Refer to B 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 thistime, 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. Pressthe SET key at Parameter setting mode until
Setting change rate limiter (up) setting screen is
displayed.

) Factory set value:
o) OFF (Unused)

2. Pressthe UP key to change the number to 4.0.

SHRY
0

oury

tiooooboongooondongnd
NON AREA

O

O
C*D|§"“‘HV[A

3. Press the SET key to store the new vaue. The
display goes to the next parameter. Check that this
screenis set to OFF.

5Hrd
F

ury
0

3=

Factory set value:
OFF (Unused)

nnnobooogoooodoonod
AREA

O
GD | <o | V[ A

4. Press the SET key until Area soak time setting
screen is displayed.

AS

AREA v
Iy
u

nnnobooogoooodoonod
AREA

Factory set value:
0 min. 00 sec.

wry
i

O
@D | = | VA

6-56

5. Press the Shift key to high-light the tens place of

“minute.”
. . ldd
High-light Hq r
I i
N
n
L
W’E’u‘guuhuuuﬂuuuﬁuu&ﬂ
O O O
%ﬂ,ﬁ%‘ﬂ,ﬁ‘l,ﬁ

o

6. Pressthe UP key to change the number to 3.

B

9
<

7. Pressthe SET key to store the new value.
The display goes to the next parameter.

mLpHH
F

00

Factory set value:
OFF (No link)

nonboongoooodon
MON

O
%ﬂ% gfgﬂv A

8. Press the UP key and change the Memory area 1
Link area number to 2.

LnEA
c

00000000000000000000
w MO

NEA
i

o
0

— Of
—OF

@D?@?v A

9. Pressthe SET key to store the new value.
The display goes to the next parameter.

£d

AREA v

PV

00000000000000000000

MO NEA
i

§@|<‘E<|>V A

O
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6.13 Ramp/Soak Control

10. Set the Memory area 2.
Press the SET key severa times until Setting
change rate limiter (up) setting screen is displayed.
The screen set at step 2 (P. 6-56) is displayed.

54rl

n
(]

fopooboooooooodonond
AN NON AREA

@] O @]
GD |<m [ [ A

11. Press the Shift key until Memory area display unit
is high-lighted.

GHAU

High-light—_]|| *=
T

.___

DDDDDDDDDDDDDDDDDDDD
AN

e OVBA

12.Press the UP key to change to 2. Area number
display flashes. *
* The area number display flashesto indicate that the area
number now displayed differs from the control area.

Flashing ~

fioooobooogoooodooood
AN NN

@] O
CSD|§E~£|V[A

13. Press the Shift key to high-light the least significant
digit.

Factory set value:
OFF (Unused)

O

S8 U

Flashin iah-li
g \,\?: F"'/ High-light
“I]I:D‘I.]DDDDDDDDDDDDDD"DEI]‘D
O O O
GD |<ﬁt Y[ A

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).

IMRO1WO03-E9

15. Set the Memory area 3.
Press the SET key severa times until Setting
change rate limiter (up) setting screen of the
Memory area 2 is displayed.

CrHru

LY}

Flashing —_|
T

LA

fopoobooogoooodoonod

AM NONI AREA

O, 0O O

@D | x| V[ A

:::::q F:::::q F:::::q F:::::

16.Press the shift key to high-light (flashing) the
Memory area display unit.

High-light ’; H 1 ,’
(Flashing)\.\m,- o -
Mﬂ‘Euuu‘uuuuu‘uuuuu‘uuuuﬂ
6 6.0
LoNE VEREN

17.Press the UP key to change to 3. Area number
display flashes.

Flashing —_|

sv
\3
uuuuuuuuuﬁuuuuﬁuuuuﬁ
m NNl AREA

Factory set value:
GD ¢ v @ PaN
:|%ug|;

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 islinked 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’ l’:ll STOP display
o w : because control
,' 5,"0‘0‘ is stopped

00000000000000000000
AN Now AREA

C!D<|><}ws<|>v [
s e i s W

[[1] 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 aso 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

noobooogoooodonnnf
8. 0T

O

3. Pressthe Shift key to high-light the tens place.

PV

AREA 8v
|
I

ooy

il

g

w 5 L,'
AREA v
| ]
I (N]
oy
00000000000000000000
AN NON AREA
O @] O
@D | Qx| V[ A
s e e i e W

| hy

4. Pressthe UP key to change the number to 5.

54
T

fioooobooogiooodooood
NON AREA

5 8 8
@D | x| V[ A

g&

PV

AREA v
|
I
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5. Pressthe SET key to store the new value.
The display goes to the next parameter.

PV
CIC’ |
~ Jnn Example:
L n Manipulated
u output value at
wﬁg&nnhnnn%nnnﬁnuu i MV transfer
@ el v A screen

6. Set the Set value (SV) of Memory area 2.
Press the SET key severa times until Set value
(SV) setting screen of Memory area 1 is displayed.
The screen set at step 4 (P. 6-58) is displayed.

PV
5
M
(N

noobooogooondoonof
MON AREA

AN
O

O O
%

7. Press the Shift key to high-light the Memory area

display unit.
5H

PV

ngh-“ght\_ AREA s

~")
I
oo
DDDDDDDDDDDDDDDDD‘EEDAD
5 8 B
GD | <o | V| A
s e e i e M

<I:7
8. Press the UP key to change the number to 2. The
number in AREA (Areanumber) display flashes.

54
-2

b
0poooboongnooodoognd
AREA

&

O
GD | <o | V| A

E{E

9. Pressthe Shift key to high-light the hundreds place.

Flashing ~_|| s/ «

High-light\

14]
Flashing\\ E,H
T |
2

\
tdoooobooogooondoonod
N Won A
O
GD l%ﬂ VoA
— = —

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 areatransfer screen is displayed.

Check that the memory area at the time of operation start correspondsto 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.
CoO_C
AREA sV
|
/
oo
0oooooooooooooooooon
6 RIL RIS
e e
Memory area transfer setting screen
Step 6:

Change from STOP mode to RUN mode

When 6.4 RUN/STOP Transfer (P. 6-11) is referenced and the control RUN state is selected,

Ramp/Soak control starts.

IMRO1WO03-E9
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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

¢ 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 I ntercontroller communication, consider the operation delay caused by the
timelag.

@ 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 isturned ON at the sametime.

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/IR (A)
29 Send data/Receive data T/R (B)

® Wiring method

RS 485 Pa|red wire RS—485 Paired wire
/4/ 215 \ ><>// éér NN
. Shielded twisted Shielded twisted
pair wire pair wire
SG TR TR SG T/R T/R SG TR TR
A (®) [GYR()] A (B)
L L L
E 5 E 5 Maximum connections: E 5
32 instruments
FB400/900 FB400/900 *R: Termination resistors FB400/900
Communication terminals Communication terminals : Communication terminals

. . (Example: 120 Q, 1/2 W) .
(COM2 side) (COM2 side) (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 al the controllers
engaged in the Intercontroller communication.

® Set the Device address 2

1. Pressthe 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)

o 1
cd HLH |
m' % nn AREA s
4 OO0 | — F

DDDDDDDDDDDDDDDDDDD u’%uuuuhuuuu’uuuuu’uuuuﬁ
&

GD @?VCHDA GD | e | Vv <|>
EH N :H:H:H:

( > < ’ When there is CT1 input

Press the Shift key while
pressing the SET key

2. Pressthe SET key until Device address 2 screen is displayed.

Heater break alarm 1 (HBAL1) set value

(Setup setting mode) Device address 2

v PV -

HbH' Hddﬁ
I
AREA sV AREA sV
ﬁ

WTEEEDDDDDDDDDDDDDI%‘DEDAD DE‘IEIDDDDDDDDDDDDD%D

O @) O O @)
i e e

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

Add? "Addeo

[ Always set the address of

D%DDDDDD%DDDDDD“%D w’agnuhunm’uuuuun%ﬂ each Contro”er '[O the number
LD | S | A PO | e | A in succession starting from O.

C;

L] After anew vaue 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. Pressthe SET key to store the new address. The screen goes to the next parameter.

Device address 2

Set lock level

PV

‘Add?
|
I

5. To return the PV/SV monitor, pressthe 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 1 to 5 above.

L]

6-62

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 valueis*2: Intercontroller communication,”
resetting is unnecessary. However, when Intercontroller communication cannot be

executed successfully, check the Communication 2 protocol setting.

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 al the controllersin that group into the RUN/STOP state.

] 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 controllersin a short time, the last operation and actual controller state may
be different. Therefore, be especially careful of the RUN/STOP transfer timing.

L] The group RUN/STOP function by Intercontroller communication can be executed when the
Communication 2 port (COM?2) isusable.

[L]  The maximum number of connectable controllers at Intercontroller communication is 32,
without regard to the number of groups.

L1l whenthe group RUN/STORP function is used at automatic temperature rise by Intercontroller
communication, al the controllersin 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 B Settings befor e operation (P. 6-65).

Refer to B Settings befor e operation (P. 6-65).

W

Group control stop enters the STOP state, &l the controllers of the same group enter

If even one of the controllers in the same RUN/STOP group

the STOP state.

If even one of the controllersin 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.

&  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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6.14 Group Operation by the Intercontroller Communication

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 entersthe 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 stateisentered. (STOP priority)

B Group RUN/STOP operation and states

The actud RUN/STOP date is different for RUN/STOP by Key operaion, Digitd input, and
Communications. The following shows the relationship between each operation and the actua

RUN/STOP 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 IoP (SToP)
RUN RUN STOPisnot displayed

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

from Koy oot or | RUNISTOP mode Actual RUNISTOP State of STOP
communication by Digital input (DI) mode state character display
Contact open (STOP) 57 aP (sToP)
STOP =
Contact closed (RUN) STOP ESI P (KSTP)
Contact open (STOP) d57 P (dsTp)
RUN
Contact closed (RUN) RUN STOP isnot displayed

L] Other than those above, the actual RUN/STOP state and STOP display may be different,
depending on the RUN/STOP state by Digita input (D) of the other controllers in the same

6-64

group.
RUN/STOP selection State of
RUN/STOP mode | o y\/sTOP mode | by digital input (DI) of Actual STOP
from key operation by Diaital i h I RUN/STOP character
or communication y Digital input (DI) N7 EOmelE mode state ;
in the same group. display
Contact close (RUN) rcrp
RUN or STOP STOP o
Without DI (GSTP)
&  Refer to @ 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.

¢ Device address 2 [Setup setting mode]
¢ 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 I ntercontroller
communication (P. 6-61).

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. The Function block 10 screen is displayed first.

Function block 10
PV/SV monitor (Engineering mode)

cf ~FID

PV

MEA’ v ’_ AREA sV
| S gF || e
oopooooooopnoooooooon 00000000000000000000
AN AREA M AREA
O O O
GD | Qx| V| A @ | Qx| V| A
1 [ 1 [ 1 [

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

3. Pressthe UP or DOWN key until Function block 23 screen is changed.

Function block 10 Function block 23
(Engineering mode) (Engineering mode)
" M) i B
F il Fdd
AREA v AREA v
ﬁ

fopoobooogoooodoonod fopoobooogooondoonod

=

O
@]
Ck
Oz
@

@D | <= | V| A
e I e i m— N m—
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6.14 Group Operation by the Intercontroller Communication

4. Pressthe SET key to change the Digital input (DI) assignment screen.

5. Set the Digital input (D) assignment by pressing the UP or DOWN keys.
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)
Digital input (D) assignment

6-66

Function block 23
(Engineering mode)

PV

Fo3

doooobooogoooodooood
AREA
@)
@D | <ox | v
= — '

Digital input (DI) assignment

"di 5t
|

fopoobooogoooodooood
MON

I

v PV
di 5t di 5L
AREA sV AREA v
h%uuhuuu&muﬁu%ﬁ ﬁ'ul‘?uu'huuui‘ui;u.uuuu'uunu&ﬁ
O O O O O O
GD | o | V| A GD | Qe | v | A
= =l
Set value DIl Di2 DI3 Di4 DI5 Di6 D17
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 (1to 8) area set REM/LOC | AUTO/MAN | Interlock
6 RUN/STOP release
7 REM/LOC Unused
8 AUTO/MAN
O 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 (DI1)” 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.

I For the Digital input (DI) assignment, refer to 7.5 Engineering M ode (P. 7-78).
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6.14 Group Operation by the Intercontroller Communication

di 5t
c

opooboongooodoonnd
(]

O

O
%ﬂﬁ|\/|/\
N

O

Function block 23
(Engineering mode)

Goooobooognooodonond
Mo

Il
O O
@D

| = | V| A
:@@%

OB

Function block 55
(Engineering mode)
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Function block 23

7. Pressthe UP or DOWN key until Function block 55 screen is displayed.

Function block 55
(Engineering mode)

PV

F55

Goooobooonnooodon

5 O
@D | x| v
e | || S|

AREA

0o

=]

OB

b

8. Pressthe SET key until RUN/STOP group setting screen is displayed.

RUN/STOP group

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
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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: 0to 16 (Factory set value: 0)
RUN/STOP group

PV '_ PV '_
r 5 (] r 5 (]
NEA Rl AREA v
rn — |
(] I
ﬁwuu"uuuu&uuuu’uuﬂu&ﬁ ﬁwuu"uuuu"u‘;u'uuuu'uuuutu“ﬁ
O O O O O O
@D | <o | vV | A @D | < | V| A
== % =

LL) When the group number is set to “0,” the group RUN/STOP state of that controller
becomes OFF.

LL]  After anew vaue 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 I-
r 5 L [ H r C7l
AREA v AREA sV
I (]
ﬁ&quu"uuuuﬂauuuu’uuﬂu&ﬁ ﬁ'ul‘?uu'huuui‘u;u'uuuﬁuu%ﬁ
O O O O O
@D | <o | VA @D | < | VA
— e i e— i — 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 1 to 11 above.
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6.14 Group Operation by the Intercontroller Communication

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

Ll 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 thereis DI. The display at STOP
is different when thereis and when thereisn’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, al the controllersin 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, al the
controllersin 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, al the controllersin that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(DD (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, al the
controllersin that group enter the RUN state.
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6.14 Group Operation by the Intercontroller Communication

[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, al the controllersin that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2
(DD (DI

[ P HSIF
£'5i el
Display when stopped Display when stopped
by key operation by key operation

Controller No. 3
(No DI)

5MgF

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, al the
controllersin 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. 1 (Same whether
(DI) DI or no DI)

d5 P LGP

Controller No. 3
(Same whether
DI or no DI)

L5l P

Display when stopped
by DI

Display when stopped by
DI of another controller in
the same group

Display when stopped by
DI of another controller in
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.

O 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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6.14 Group Operation by the Intercontroller Communication

LLl When RUN/STOP by key operation and RUN/STOP by DI overlapped, the following
OCCurs.

[When stopped by DI after STOP by key operation]

¢ 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 hasDI)

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 \ Y]
by key operation g
Digital input (DI) of STOP display STOP display
controller No. 1 is does not change
changes
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

¢ To transfer from this state to the RUN state, the following operations are necessary.

— The Digital input (DI) of controller No. 1 istransferred 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 Group Operation by the Intercontroller Communication

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.

L]

(AN
(A
(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 thistime lag into consideration.

The Automatic temperature rise function by Intercontroller communication can be executed
when the Communication 2 port (COM2) 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, al the controllersin 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 aresult, 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 (dave) 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
simultaneoudly.

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

Temperature
No. 2 PV
No. 1 PV

Svi

Svi

Sv2 Sv2

SV3

Sv3

[SIVZ) SN S AR sv4

) No. 4 PV )
Time Time
A A A A A A A
Temperature No.1 No.2 No3 N nNos Temperature No. 1 to 4 complete
rise start Temp.rise Temp.rise Temp. rise Temp. rise rise start temperature rise at

completion completion completion completion the same time

When automatic temperature rise not executed When automatic temperature rise executed
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6.14 Group Operation by the Intercontroller Communication

B Requirements for Automatic temperature rise learning start
Automatic temperature rise learning can be executed when all the following conditions are satisfied.

_ RUN/STOP transfer RUN
ggjé‘“o” PID/AT transfer PID control
state Auto/Manual transfer | Auto mode
Remote/L ocal transfer | Loca mode
Parameter | Automatic temperature | Other than O
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.

L1l 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 RUN/STOP mode is changed to the STOP mode.

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

When the Operation mode

istransferred
When the Remote/Local mode is changed to the Remote mode.
When the Measured value (PV) goes to underscale or over-scale.

When the input value When the Measured value (PV) goes to input error range.

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

The execution timefor Automatic temperature rise learning does not end after approximately 100 minutes

Automatic temperaturerise | 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 isin 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.

Oneration RUN/STOP transfer RUN *
peralio PID/AT transfer PID control
mode state
Auto/Manual transfer Auto mode
Control action PID control (reverse action or direct action)

Heat/Cool PID control (air cooling, water cooling, cooling gain linear type) °
Pargmeter Automatic temperaturerise | Other than 0

setting group
Automatic temperature rise | oFF (Unused)
learning

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 (Ilow)

Input value state 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

1 IRUN] (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.

[1]  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 al the controllers in the group
automatically becomes the master.

) RUN/STOP transfer When the RUN/STOP mode is changed to the STOP mode.
no1rc)nzr:¢sltg?e PID/AT transfer When the Autotuning (AT) is activated.
Auto/Manual transfer When the Auto/Manua mode is changed to the Manual mode.

When the proportional band is set to 0.

(When the control type is changed to ON/OFF control)

When the Measured value (PV) goes to underscale or over-scale.
When the burnout occurs (input break or short circuit)

Input value state 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 vaue (PV))

Parameter setting

Communication When an Intercontroller communication error is generated.
Power failure When the power failure of more than 20 ms occurs.
Instrument error When theinstrument isin the FAIL state.
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B Operation flowchart

Set the

Refer to 6.14.2 Common setting of the I ntercontroller

Device address 2 communication (P. 6-61).

\ 4

Set the Automatic
temperature rise group

\ 4

Set the Refer t0 6.14.3 Group RUN/ST OP 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 isa RUN/STOP group.

Automatic temperature Refer to ® Automatic temperaturerise 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 temperaturerise group setting (P. 6-76).

' rise gradient data from the state of the Measured vaue (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

rse Iearnlng start simultaneously.

A

Automatic temperature
rise learning ends

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

' mode will automatically returnsto “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.

[1]  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.

¢ Device address 2 [Setup setting mode]
e Automatic temperaturerisegroup  [Engineering mode: Function block 55]
e RUN/STOP group [Engineering mode: Function block 55]

e Automatic temperaturerise learning [Operation mode]

& For the Device address 2 setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-61).

& 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.
& Tochange from RUN modeto 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)

og " Fio

" 5 ’- I
o o N N - o o N - o
00000000000000000000 00000000000000000000
AN MON AREA

O
Ox
OF
O#

O O
GD | e | Vv | A @D

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

3. Pressthe UP key or DOWN key until Function block 55 screen is displayed.

Function block 10 Function block 55
(Engineering mode) (Engineering mode)
F o F55
I .
ﬁ
5. 8.8 8. 8.0
== E=IS SRS ===l

g
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6.14 Group Operation by the Intercontroller Communication

4. Pressthe SET key until Automatic temperature rise group screen is displayed.

Function block 55 Automatic temperature
(Engineering mode) rise group
PV ) —
F55 [ Hr |
. Lrru
AREA sV AREA sV
ﬁ ]
]
fopooboongoooodooood fiopoobooogoooodoonod
M NONI AREA AM MON AREA
O O
I

@] @] O O
@D v A GD | < | VA
% —HEHEES

5. Select the Automatic temperature rise group number which needs to be changed by pressing the
UP or DOWN key.

Setting range: 0to 16 (Factory set value: 0)

Automatic temperature

rise group
" I-H I~ " I-H I~ [1] Set the controllers in the
L r~u L ru same group in the Automatic
B — ! temperature rise group to the
fiopoobooogoooodoonod fiopoobooognooodonood same group even If It IS @
& o] 5 8 8 RUN/STORP group.
@D | <o | Vv | A @D | < | V| A
:@@% e =

When the group number is set to “0,” that controller does not perform Automatic
temperature rise.

AR]

[[I]  After anew 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. Pressthe SET key to store the new Automatic temperature rise group number. The screen goesto
the next parameter.

Automatic temperature
rise group RUN/STOP group

= q I~ & RUN/STOP group setting is

. - U possible in this state. For details,
||| — U refer to 6.14.3 Group RUN/
e — T STOP function (P. 6-63).

7. Toreturn 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)
[ [
s Ary
L
ml v ’_”_, AREA v
| Uy ——— F
w’auuuuhuuuu‘uuuuﬁuuuuﬁ w’éuuuuhuuuu’uuuuu’uuuuﬁ
M MON AREA M NON AREA
o O O -« O A o O O v O ~

Press and hold the Shift key for 2 seconds

2. Pressthe Shift key until Automatic temperature rise learning screen is displayed.

PID/AT transfer Automatic temperature
(Operation mode) rise learning
PV PV '_
Ay CHrF
AREA sV AREA sV
F —] 7 |/€ ON state
fGopoobooognonodooond mﬁ‘nuuu‘nuuuu‘nuuuu‘uuuuﬁ
M MON AREA M MON AREA
@D @ @ v @ A @D ¢ @ v ¢ A

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 asis.
Automatic temperature

rise learning
a4 l- PV l-
CHrF CHrF
AREA sV AREA v
F — 1] |/€ ON state
D%DDDDDDDDDDDDDD‘%D D%DDDDDD%DDDDDD'%D
GD | <ex | v A GD (<= v | A
==

Press the DOWN key to changeto “oFF” from “on.”

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.

(AN
(A
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4. Pressthe 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

[ ‘_ [ -
LHF A-n
AREA v AREA v
fpoooboonggooodoogod fnooooboooggooodonnnd
AN MON AREA AN NON AREA
O O O O O O
@D | < | V| A GD | < | V| A
—

5. Toreturn 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 isimplemented at controller startup.

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).

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 isa RUN/STOP group.

& For the Automatic temperature rise group number and Automatic temperature rise
learning function setting, refer to M Settings befor e 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

4] q PV ;
AREA sV - AREA 8V =
n — P |l€ stop state
Mﬁ'uuunhunuu’uuuuﬁuu i fopoobooogooodoonod
AM MON AREA AM MONI AREA
O O O O O O
GD | <o | Vv | A GD | <= | V| 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 date after it is confirmed that the heater is cold, Automatic
temperatureriselearning is started.

RUN/STOP transfer

PV q PV q
AREA v = AREA v =
P —] M | € RUNstate
topoobooodoooodooond w%uuuuhuuuu“uuuuu’uu jii
AM [ NEA ] WMl AREA
O @) @) O O
D | e > A OD | e | A

L2 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
Y . Automatic " .
_ H [~ ||temperature rise L H ~
o e learning finish .
[ || — F € OFF state

on . . . . omy o - . .

DEEDDDDDDDDDDDDDD“D‘DAD D'D‘QDDDDDDDDDDDDDD'P&D

GD b v 5 A GD e Vo)A
=== S === S

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 aso 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 simultaneoudly,
Automatic temperature rise starts. Automatic temperature rise is executed by controllers other
than Automatic temperature rise group number “0.”

1]  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.

[1]  When you do not want to execute Automatic temperature rise, set the Automatic temperature
rise group number of the relevant controller to “0.”

IMRO1WO3-E9 6-81



6.14 Group Operation by the Intercontroller Communication

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.

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,

[The Salve set value (remote SV) isupdated at each timelag.]

The Cascade control by Intercontroller communication can be executed when the

Communication 2 port (COM2) is usable. In addition, Cascade control slave controllers

[a]

takethistimelag into consider ation.
()

cannot use remote setting input.
()

Intercontroller communication is 32.

Example: When using 3 controllers and controlling extruders in cascade

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 Controller
No. 1 No. 2
(Master) (Slave)

Controller
No. 3
(Slave)

Connection status of the Intercontroller communication

Communication 2

Intercontroller communication

Intercontroller communication

Communication 2

Communlcatlon\\

The maximum number of combined master and Slave controllers connectable at

A

Remote SV )

Local SV
PV

converswn filter

MV Bias

@
Remote SV m

O . (
Local SV —?

PV

rMaster MVAMJ rMaster MVMJ
Communication Scale Dlglta| Scale DIgIIa|

conversmn filter

Bias

T
Remote SV m

O . (
Local SV —?

PV

Controller No. 1
(Master)

Sensor.

Controller No. 2
(Slave)

Controller No. 3
(Slave)

Nozzle

Y
Sensori [ Heater

Cylinder

A
Sensori [ Heater

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 W Settings befor e 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.
¢ 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 theinter controller
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 isto become the
Cascade control 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 screenis displayed first.

Function block 10
PV/SV monitor (Engineering mode)

- 1
24 F 10
Il
m, £ r
| G gF || e—
w’éuuuu"ﬂuuuu’uuuuu’uuuuﬁ dppoobooogiooodoonod
AN AREA

®D|<u=|v<ﬂ>/\ GD | e |

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

3. Pressthe UP key or DOWN key until Function block 50 screen is displayed.

Function block 10 Function block 50
(Engineering mode) (Engineering mode)
PV PV e
1 F q 1
Il <o
AREA v AREA v
ﬁ
D'IJ‘QDDDDDD&DDDDDD“D‘DP IEIADI‘IEDDDDDD&DDDDDD“D‘D‘D
O O O O O O
@D | < | V| A @D | <= | V| A
e Emu=== —_—
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4. Pressthe SET key until External input type setting screen is displayed.
Function block 50

(Engineering mode) External input type
’_’ PV l_ -
F5l CHA

AREA sV AREA sV
ﬁ "-7
dppooboonpoooodoognd E'DEDD“DDDDD“DDDDD’DD“D‘D‘E
5 ¢ B8 <|> o 0

| || A G | < | V| A
%%ELE ==l==l==l==

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

AR AR
AREA W AREA W
] — |
o I
ﬁwnn‘hunnﬂuuuﬁuu&ﬁ ﬁwnu’uuun“n;%uunﬁumu‘u‘ﬁ
O O O O O O
G | x| VA G | Q| VA
= % ==

[l After anew vaue 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. Pressthe SET key to store the new External input type. The screen goes to the Master channel
selection screen.

External input type Master channel selection
PV l— I - [ - '_ l
CHA AL H
AREA v AREA s
| ﬁ ]
I u
Goporbooognooodoonod Goooooongnooofoonod
N MON AREA AM MON AREA
O @] O O @]
@G | < | V| A @|’%‘HV|A
%@ ==l == ==l
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7. Pressthe 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 save
controller. No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)

Master channel selection

PV - ’_ [ - '_ I
nLH nLH
AREA v AREA sV
n ﬁ |
o I
IjEEDD'DDDDE;.D'DDDﬁDD“D‘D‘F ﬁ'u‘gnu’huun.‘u‘;‘n'uuuu'uu"@ltu“ﬁ
O O O O @) O
@D | < | vV | A GD | < | VvV | A
= % e

L] After anew vaue is displayed on the display by using UP and DOWN Kkeys, 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. Pressthe SET key to store the new Master channel. The screen goes to the next parameter.

Master channel selection SV tracking
ooy r
ALH -t
AREA v AREA v
| ﬁ |
I I
ﬁ%uuhuuuu“uuuuﬁu%ﬁ ﬁwuu’uuuuu’uuuuu’u%ﬁ
o} @) 5 8 0
@D | <o | VA GD | <ox | V| A
e ===

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 1 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.

[1]  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
Saveinput scale for master output scale 0to 100 % is—100 to +400 °C

o Cascade ratio (dave): 0.500, Cascade bias (slave): 100 °C
Slaveinput scale for master output scale 0 to 100 %is 50 to 300 °C

Slave SV
A
400°CIF—————————
|
<:f Cascade ratio = 1.000
300CIV - Cascade bias=0°C

|
\‘ Cascade ratio = 0.500

Cascade bias = 100 °C

250°C 2>
200°C 2>t

100°C=>

I
|
|
|
|
|
50 °C 9 l
|
I

t t » Master MV
L 100 % (Scaling converted value: 400 °C)

50 % (Scaling converted value: 150 °C)

-100°C =2+

v
0 % (Scaling converted value: —100 °C)

1. Pressthe Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
isdisplayed. The screen displayed first differs depending on the specification.

Heater break alarm 1 (HBA1) set value
PV/SV monitor (Setup setting mode)

28 HbA |

NEA' &
’ L’ U ﬁ

D@DDDDDDD%DDDDDD%D %%DDDDDD%DDDDD%D

O @)

GD | <ox | Vv | A C*D|<ﬂ*|] |
- I:

When there is CT1 input

Press the Shift key while
pressing the SET key
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2. Pressthe 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.

Setting range: —Input span to +Input span (Factory set value: 0)

Cascade bias
(RS bias)

O O O
GD | <ox |
I 1T 1

PV

AREA &

rb
a

o . . . -
0o000000000000000004
AM [ AREA

=

(AN

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, thisisindicated 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.

3. 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

6-88

oFF: Unused (Factory set value: oFF)

Cascade digital filter

(RS digital filter)

PV ' — -7
drc
AREA sV F
wm
0opoo00nooo0oooooooonoo
AN NON AREA
CED|<“E|]V|]A
L[ 1L LI

If the External input type is Remote setting input, the Cascade digital filter screen
becomes the RS digita 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 Kkeys, 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
MV) from the master.

Setting range: 0.001 to 9.999 (Factory set value: 1.000)

Cascade ratio
(RS ratio)

AREA v

-
n
U

00000000000000000000
6 ¢ O
GD ﬂ<ws || A

LI} 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, thisisindicated as“RSratio.”

LL]  After anew vaue 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. Pressthe 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 v
r
rr I
AREA sv AREA sv ’-'
c. < U
DDDDDDDDDDDDDDDDI]“D‘I]AD DAIJEDDDDDD'E,D'DDDDDD”D‘[]AD
© 0 5 0 C
GD | Qx| V| A &Dh%“VﬂA
s | s | | — 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 daves by the same
procedures as described in steps 1 to 6 above.

=2 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.

-5 For the Device address 2 setting, refer to 6.14.2 Common setting of the I ntercontroller
communication (P. 6-61).

2. 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).

3. 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.

& For the Master channel setting, refer to B Settings befor e operation (P. 6-84).

4. Change the dlave controller to Remote mode. Cascade control by Intercontroller communication
can be executed if the slave controllers are in the Remote mode.

Remote/Local transfer

- The remote (REM)
P ) PV /ﬁi‘\'k mode lamp lights.
[ -

M
|

ouny . R R R A d
e mﬁg"%mmu%mm'%ﬁ ™~ Symbol of showing
GD | <o | VA
== POD (S | A Remote mode

5" To change from the Loca mode to the Remote mode, refer to 6.8 Remote/L ocal
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
operating.
I> For the Cascade hias, Cascade digital filter, and Cascade ratio, refers to m 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).

EX  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,
takethistimelag into consderation.

[The salve Set value (remote SV) isupdated at each timelag.]

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
I ntercontroller 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 afixed 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/ CommunicationM Communlcatlon\,\

* Digital : Digital
Master SV—»| “oio. Master SV—p|  “pio.
e ] S LI

Remote sv—é

Local SV Remote SV Remote SV 7
Local SV —? i MV Local SV I MV
v PV P4 PV P4
Controller No. 1 " Controller No. 2 Controller No. 3 "
(Master) I (Slave) (Slave)
Control system A Control system B Control system C

Block diagram of Ratio setting by Intercontroller communication
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6.14 Group Operation by the Intercontroller Communication

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 W Settings before operation (P. 6-93).

Set the
Master channel

W

Remote/Local transfer

Change the slave controller to Remote mode by referring to
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 ® Adjustment after control
starting (P. 6-96).

Ratio setting ratio
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IMRO1WO03-E9

B Settings before operation

When implementing the Ratio setting, the following items must be set.
¢ 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 isto 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 screenis displayed first.

Function block 10

PV/SV monitor (Engineering mode)
) y—
J F'I F 1
L L o
m' EY r AREA v
| 5, o P ﬁ
a’%%uu’huuuu'uuuuﬁuu%ﬁ ﬁ}uﬁuu‘uuuu%ﬂuuuu‘uu”gﬁ
@D?quv(ﬂ)/\ CﬁD<|> |]V<|>A
— ——

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

3. Pressthe UP key or DOWN key until Function block 50 screen is displayed.

Function block 10 Function block 50
(Engineering mode) (Engineering mode)
) yo—
1 F l; ]
(RA .
AREA v AREA sV
ﬁ
DE‘?DDDDDD&DDDDDEI“DEDP IEIAD,‘IEDDDDDD&DDDDDEI“DEDAD
O O O O O O
@ | <= | V| A @ | <= | V| A
— | — e —
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6.14 Group Operation by the Intercontroller Communication

4. Pressthe SET key until External input type setting screen is displayed.
Function block 50

(Engineering mode) External input type
I—l PV l— -
F50 CHA
AREA EY AREA EY
ﬁ ]
(W]
fopooboongoooodoonnd Bopoobooogoooodoonof
M NONI NEA AM AREA
O O O
LED [ e | ] A ONE e s
1N

J

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 ,_ - PV ,_ -
L IDI r [ IDI m
AEA v n AREA v
[ || m— c
doooobooogoooodoonnd doooobooopoooodooond
N MON AREA N NON ANFEA
O O O O O O
@D | <o | V| A @D | < | V| A
= % '

L1l After anew 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
PV l_ - PV - '-
CAHA nLH
AREA v AREA v
EI — n
L
fiopoobooogoooodoonod fiopoobooognooodoonod
AN MON AREA AM MON AREA
O O O O O
@D | <o | V| A @D | < | VA

%@@
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6.14 Group Operation by the Intercontroller Communication

7. Pressthe 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 dave
controller. No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)

Master channel selection

ooy ooy
AL H AL H
AREA v AREA v

] ﬁ |
(] I

dopoobooogoooodoonnd dopoobooogoooodoonnd

N [ WA N [ NEA
GD @ i v A @D @ i v A

L]  After anew 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. Pressthe SET key to store the new Master channel. The screen goes to the next parameter.

Master channel selection SV tracking
- ‘- PV '-
nLH | rt
AREA sV AREA sV
| ﬁ |
I I
finnoobooogoooodooonf 00000000000000000000
M MONI AREA N NON AREA
O O O O O O
GD | < | V| A GD | < | V| A
e | e e s e s

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 1 to 9 above.
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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.

LL] 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 biasis 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

e 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
rangeis 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
AN A JAN

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. Pressthe 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)
]
26 HBA |
L I /
mﬁgguu'huuuu’uuuuu’uu'gsu‘ﬁ mﬁwuu’uuuuu’uuuuu’uu“u‘ﬁ

2O L O o e NN

ﬁ% —
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. Pressthe 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

ourt
DDEIEII]EIDEIEIEIEIDEIDDDEIDEID
AREA
O @)
@D | R .

PV

AREA sV

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, thisisindicated as RS bias.”

L]  After anew 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

Duuuuuuuuuuuuuuuuuuﬁ
L )
O O @)
GD | o= | v | A
i | | [

L] If the Externa 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
digita filter.”

L] After anew vaueis 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
u

foooobiooogoooodooond
N NN AREA

O O
GD | <ox | VA
I 1 [ I

L] I 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, thisisindicated as “RSratio.”

L]  After anew 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. Pressthe 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 L n
iy > Ll
00000000000000000000 00000000000000000000
AM NONI AREA AN MON AREA
O O O O O O
@D | < | V| A @D | <= | V| A
= e

6. To return the PV/SV monitor, pressthe 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 daves by
the same procedures as described in steps 1 to 6 above.

& 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. Setthe
=

2. Setthe
Set “0:

Device address 2 for each controller.

For the Device address 2 setting, refer to 6.14.2 Common setting of the I ntercontroller
communication (P. 6-61).

External input type for each controller.
Remote setting (RS) input” to the master controller, and “2: Intercontroller communication

ratio setting” to the slave controller.

=

3. Setthe

For the External input type setting, refer to B Settings befor e operation (P. 6-93).

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.

=

For the Master channel setting, refer to B Settings befor e operation (P. 6-93).

4. 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

- The remote (REM)
W | w ,""\"/ mode lamp lights.

- L

AREA sV r AREA s _

5 L ﬁ n -
ﬁg“%mm%ﬂm%ﬁ w"ﬁ%uuhuuu“u%muﬁuu%ﬁ ~ Symbol of showing
%I%I%I% CHE NN Remote mode
L2 To change from the Loca mode to the Remote mode, refer to 6.8 Remote/L ocal

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
actually operating.

=

IMRO1WO03-E9

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

Set the
Master channel

Master/Slave

||| W[IN]|EFL

a|lbh[fwW|IN|(F,]|O

NN O|O|O

Master

Slave
Slave/Master *
Slave
Slave
Slave

* Controller No. 3 becomes a controller number 1 slave and the master of controller No. 5 and No. 6.

Master/Slave relationship 1

Master setting: 2

Master setting: 2

:' Controller ‘:
! No. 1 |
| Address: 0 |
i Master i
i Controller | Controller \ Controller i
! No. 2 i No. 3 E No. 4 !
| Address: 1 ! Address: 2 ! Address: 3 |
i Master setting: 0 \ Master setting: 0 | | Master setting: O i
' Slave E Slave/Master i Slave '

_____________________ S

i Controller Controller E

| No. 5 No. 6 :

i Address: 4 Address: 5 !

6-100
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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 inpuit.

Program
Controller SV

Intercontroller communication

Remote setting input

FB400/900 FB400/900 FB400/900

Master Slave Slave

The master SV values continuously change gradualy, 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

(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
¢ 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 typeis 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
~r | MoN| T e MONI | C' H NONI | " E = || moni
ke ke ke
| w J‘ b= o L ! L o e " — - WH,—' M=
nn Ul‘l - nn
[NAN) .U »
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 | ™ J~ | MONI " - = | MONI | = | | MONI "o -7
ke H ke! H C‘ ke! b k t
— - F' « X o ﬂ «X P n « - an c D
! nnn - 5 n - S n
I [BAR)E) L .U
(P.7-10) (P.7-10) (P.7-9) (P.7-8)
Measured value (PV)/
Set value (SV) monitor

“I, Manipulated output value

s
B
<_

Set value (SV) at MV transfer Interlock release
A (P.7-5) SET " SET " P = SET v [ SET
k 5 H k C, k k
s P — v w n — o ' LI ke
’1 n n F
SET AREA - Y u
key key P.7-7) (P.7-11) (P.7-13)
v

Memory area transfer

_ ArE

|
I

(P.7-11)

Ll 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)

Current transformer 1

Current transformer 2
(CT1) input value monitor

Measured value (PV)/ Set value (SV) (CT2) input value monitor

Remote setting (RS)
Set value (SV) monitor

input value monitor
SET | " SET | " o gl SET T SET | " SET
key S5H e L1 1| _key Li key, SHrF | ke
n nn Dﬂ - El’ll‘l
o u uu AN uu
| an an an o
. ¢ (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] Event monitor 2 Event monitor 1
SET | ” =1y SET |” - SET | © - SET | ” -
‘ Ho | & H o | EHnc 4o | EH
o |, POC e o N0 g | LOAC o | LUN T
- Sﬁ - 5!’!
U .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 . SET "
[ e I lr e PSA" | AFE e HPP
= Plr e P5n' Je )  Ark e APT
'C n | [l nnn
u I | ooy
(P.7-13) (P.7-11) (P.7-11) (P.7-10)

Ll 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
= function
DATA Data lock Parameters which can be locked so that no data can be
Lo function changed.
Current
OPTION transformer (CT)
input
Feedback
OPTION resistance (FBR)
input

Commu-
nication

OPTION

Communication
function

(Communicationl or
Communication 2)

PFF
input

OPTION

Power feed
forward (PFF)
input

AO

OPTION

Transmission
output

Digital
output

OPTION

Digital output
(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):
-,,q Measured value (PV) is displayed.
C O Set value (SV) display (hereinafter called the SV display):
SV monitor The target value for control is displayed. The value to be displayed varies
depending on the state of operation mode.
/__,' 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.

I On each controller on the Save side while in Intercontroller communication:
For Intercontroller communication ratio setting or Intercontroller
communication cascade control, set the controller on the dave 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)

- Inthe PID control, displays the Manipulated output value (MV 1) [heat-side].

- In the Heat/Cool PID control, displays the Manipulated output value (MV 1)
[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

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 (MV 1) to Output limiter high (MV 1)
(-5.0to +105.0 %)

Heat/Cool PID control:
—Output limiter high (MV2) to +Output limiter high (MV 1)
(-105.0 to +105.0 %)

L] In the STOP mode, displays the “S7aP” character on the PV or SV
display. Display position of “5aP” can be set in the Engineering mode
(P. 7-62).

[l When Heat/Cool PID control is performed, it is necessary to select
Output 2 (OUT2) when ordering.

Display or data range
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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.

Input value
Input scale :
highflow »| PVratio
v v
PV digital PV bias
filter

Square root

y

B Display processing of Set value (SV) monitor

extraction

v

PV low input

PV monitor

Measured value

cut-off

(PV)

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

Transfer of remote setting input,
cascade control or ratio setting

Memory area II
Set value (SV)

Local set value
(SV)

Remote setting
(RS) input

RS digital
filter

v

RS ratio

v

RS bias

v

Remoter setting
(RS) input value

3/ o
J Remote/Local transfer

PV low input
cut-off
v
Automatic temperature
rise dead time
v
Automatic temperature
rise gradient data
v

Setting change rate |

Memory area
Setting change

limiter

rate limiter

Manipulated output value (MV) from master controller
(Intercontroller communication cascade control)

Set value (SV) from master controller
(Intercontroller communication ratio setting)

é O«
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

MEMORY |
AREA

Set value (SV) [Local set value]

q H The target value (Local set value) for control can be set.

Data range Factory set value
Setting limiter low to Setting limiter high 0
Varies with the setting of the Decimal point position (P. 7-71).

Related parameter
Engineering mode:

e 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
LI’ ’l- ,I The current value captured by the Current transformer (CT) is displayed on the
SV display.
ll-f-,:i Display range Factory set value
— When CT typeis CTL-6-P-N: —
0.0t030.0A
When CT typeis CTL-12-S56-10L-N: —
0.0t0 100.0 A
L] This screen is displayed when the Current transformer (CT) input is
provided.

Remote setting (RS) input value monitor

C' L_/ In remote mode, the Remote setting (RS) input value which becomes the target
Jor L :
of control isdisplayed 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 RShias (P. 7-42) e RSdigital filter (P. 7-42) e RSratio (P. 7-42)
Engineering mode:
e Decimal point position (P. 7-71)
e Setting limiter high, Setting limiter low (P. 7-170)
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7.1 SV Setting & Monitor Mode

Event monitor 1

FH ~ In case of event occurrence, “o” is lit in the digit of the SV display. It is
con i possible to check the type of created event depending on which digit wasllit.

EHA |

AREA Lj D U
A A

A

— Event 1 (EV1)
Event 2 (EV2)
Event 3 (EV3)
Event 4 (EV4)

L1l Thisscreenis displayed when event action is selected for any from Event
1 typeto 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)
Event monitor 2 crron
F H - ,j In case of Heater break alarm (HBA) occurrence, “o” islit in the digit of the SV
LOnc display. It is possible to check the type of Heater break alarm (HBA) which

occurred depending on which digit was lit.

EHA2
oo

A

[a%

AREA

L Heater break alarm 1 (HBA1)
—— Heater break alarm 2 (HBA2)

L1 Thisscreenisnot 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)

7-8 IMRO1WO03-E9



7.1 SV Setting & Monitor Mode

Manipulated output value (MV1) monitor
[heat-side]
- H When the control action is PID control or Heat/Cool PID control:
n Manipulated output value (MV 1) 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'):chlé)riensF:zttance Display details

PID control FBR input is hot used. Manipulated output value
(MV1) isdisplayed.

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 “ooocc” on the SV display.

Display range Factory set value
PID control or Heat/Cool PID control: —
—5.0t0 +105.0 %

When Feedback resistance (FBR) input isused in —
Position proportioning PID control:
0.0to0 100.0 %

LL1 When Feedback resistance (FBR) input is disconnected, over-scaling may
result to display “ocooc” on the display.
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7.1 SV Setting & Monitor Mode

Manipulated output value (MV2) monitor
[cool-side]

- Manipulated output value (MV 2) of cool-sideis displayed.
nHc

Display range Factory set value
—5.0t0 +105.0 % —

L1 Thisscreenis displayed when in Heat/Cool PID contral.
Related parameter

Engineering mode:
e Control action (P. 7-129)

Memory area soak time monitor

F’“jr Monitors the time elapsed for memory area operation (soak time) when
i Ramp/Soak control by using Multi-memory areais performed.

Display example:

Measured Link area number
value (PV) e—

Area soak time

Setting change rate limiter

PV D r
e Sv":/ ’ ’ Memory area
Time 1 7 l¢— soak time is
Memory Memory Memory Memory Memory 8 / 35 9 displayed.
areal area2 area3 area4 areab o
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 Areasoak time (P. 7-32)

e Link area number (P. 7-33)
Engineering mode:

e Soak time unit (P. 7-169)
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7.1 SV Setting & Monitor Mode

Memory area transfer

,C'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 areatransfer screen.

Memory area transfer screen is displayed in SV setting & Monitor mode
when the Direct key typeis Type 2.

Related parameter
Engineering mode:
e Direct key type (P. 7-68)

Manipulated output value at MV transfer

’D C, a / Thisis 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 (MV 1) to

Output limiter high (MV1)

(-5.0to +105.0 %)
Heat/Cool PID control: 0.0

—Output limiter high (MV2) to

+Qutput limiter high (MV 1)

For overlap: —105.0 to +105.0 % *

* Actual output valueis limited by the output limiter function.

L1l Thisscreenisnot 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.

IMRO1WO03-E9 7-11



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 istransferred 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 mode; Manual
mode " " mode

A

The final Manipulated
output value is stored.

Manipulated output value P q n /
at MV transfer screen [ - - - - .
5 The final Manipulated output value (40.6 %) is transmitted when control mode is

transferred to Manual mode next time. (MV transfer function)

om N

i

The final Manipulated output value

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.

" octT " octT
P5n : : f'ﬁg

" m
o N o

The new Manipulated output value (30.0 %) is
transmitted when control mode is transferred

i

The final Manipulated
output value

The new Manipulated
output value

A
T to Manual mode next time.

(AN Manipulated output value can be changed by the UP, DOWN or shift keys.

7-12
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7.1 SV Setting & Monitor Mode

Interlock release

|
I

|
L

r

IMRO1WO03-E9

Displays the interlock status.

If the event state is interlocked, interlock can be released by pushing the

DOWN key.

Data range

Factory set value

on (on): Interlock

of F (oFF): Interlock release

of F (oFF)

LL] This screen is not displayed when al of Event 1 interlock to Event 4

interlock are set to “Unused.”

Related parameters
Engineering mode:
e Event 1 interlock (P. 7-89)
e Event 2 interlock (P. 7-98)
¢ Event 3interlock (P. 7-105)
e Event 4 interlock (P. 7-112)
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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 o 4 hold (ATU) (STU) rise learning (CHr) (A-M)
ress and ho . . ) )
the shift key " Tady Shift | » 1l Shift | ~ r Shift | ~ — | Shift
C—,E for 2 seconds I key o keyl L Hﬁ— keyI H -n key
| J — F B F n o
(P.7-5)
kD(g/WN ] l UP key ES/WN I l UP key upP keyI lE(_gWN Ee?/WN I l UP key
" 1 " = " r " Mm— —
o SI (N} L H r H n
n l' F n
P.7-15 P.7-17 P.7-17
(P.7-15) EOWNI lupkey (P.7-17) (P.7-17)
ey
S =11
o
B ¢
(P.7-16)
RUN/STOP transfer Remote/Local transfer
(r-S) (r-L)
Shift w Shift | »
key - key -
orS e -l
r
ourt '-' aun L
E;;WN I l UP key ES/WN I l UP key
Co- R
r 5 ~ L
P n
(P.7-18) (P.7-18)
L TheseT key aswell as the shift key enables the transfer of operation items.
Ll 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.
[N Display returns to the SV setting & monitor mode if no key operation is performed within

1 minute.
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7.2 Operation Mode

7.2.2 Operation item

PID/AT transfer

N
I u

IMRO1WO03-E9

Activation or deactivation of the Autotuning (AT) function is selected.

Data range Factory set value

on (on):  Autotuning (AT) ofF (oFF)
of F (oFF): PID control

2 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)
¢ AT differential gap time (P. 7-148)
e Qutput value with AT turned on, Output value with AT turned off (P. 7-149)
e 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-sidg],
Derivative time limiter (low) [heat-side] (P. 7-152)
e Proportional band limiter (high) [cool-side],
Proportional band limiter (low) [cool-side] (P. 7-153)
e 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)
e Proportiona 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)
e 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 ’l' 'L ,I Use to set the number of execution times of Startup tuning (ST).
= Data range Factory set value
on | (onl): Executeonce ofF (oFF)

onc (on2): Execute always
of F (oFF): ST unused

LL] Thisscreenis displayed when in Position proportioning PID control.

[I] 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.

L] If the optimum PID constants cannot be obtained by the Startup tuning
(ST), please execute the Autotuning (AT).

& 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)
e ST integral time adjusting factor (P. 7-164)
¢ ST derivative time adjusting factor (P. 7-164)
e ST dtart 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 along 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)
Setvalue SV) p—————— 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) e ¥ __ Set value (SV)

1

1

I
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

E H r Useto select Use/Unuse of the Automatic temperature rise learning function.
Data range Factory set value
on (ON):  Learning an (0on)
of F (oFF): Unused

L] This screen is not displayed when set the Automatic temperature rise
groupto “0.”

L 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:
e 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 startsif 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

E) _ - 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 (AUTO0): Auto mode AU o (AUTO)
nAn (MAN):  Manual mode

[l Even when in Auto mode, it is possible to manualy change the
mani pulated output value on the Manipulated output value at MV transfer
screen.

& For details of the Auto/Manua transfer, refer to 6.7 Auto/Manual
transfer (P. 6-23).

IMRO1WO03-E9 7-17



7.2 Operation Mode

Remote/Local transfer

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.

L

Data range Factory set value

Lol (LoC): Loca mode Lol (LoC)
~En (rEM): Remote mode

[L] For Intercontroller communication ratio setting or Intercontroller
communication cascade control, set the controller on the Slave side to the
Remote mode.

5" For details of the Remote/Local transfer, refer to 6.8 Remote/L ocal
Transfer (P. 6-28).

=% For details of the Intercontroller communication function, refer to 6.14
Group Operation by the Intercontroller Communication (P. 6-60).

Related parameters
Engineering mode:
e External input type (P. 7-125)
e SV tracking (P. 7-127)

RUN/STOP transfer

- C’ Useto transfer the RUN (control RUN) or STOP (control STOP).
= Data range Factory set value
~Un (rUn):  RUN (Control RUN) ~Un (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).

I 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. PARAMETER DESCRIPTION

7.3 Parameter Setting Mode

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 Areasis used for control, and the currently selected areais Control area.

If the set values are stored in divided memory areas for each work process, it is possible to collectively
call up al of these set values necessary for the process simply by changing the corresponding memory
area numbers.

[ Memory area 1 | [ Memory area 2 | [ Memory area 8 |
Set value (SV) Set value (SV) Set value (SV)
Event 1 set value (EV1) Event 1 set value (EV1) Event 1 set value (EV1)
Event 2 set value (EV2) Event 2 set value (EV2) Event 2 set value (EV2)
Event 3 set value (EV3) Event 3 set value (EV3) Event 3 set value (EV3)
Event 4 set value (EV4) Event 4 set value (EV4) Event 4 set value (EV4)
Control loop break alarm (LBA) time Control loop break alarm (LBA) time Control loop break alarm (LBA) time \ T0 control area
LBA deadband LBA deadband LBA deadband
Proportional band [heat-side] Proportional band [heat-side] Proportional band [heat-side] PV
Integral time [heat-side] Integral time [heat-side] Integral time [heat-side] - ’—' ’—'
Derivative time [heat-side] Derivative time [heat-side] Derivative time [heat-side] ’—'
Control response parameter Control response parameter @9 Control response parameter Ve ’_’ ’_’
Proportional band [cool-side] Proportional band [cool-side] Proportional band [cool-side] REA v
Integral time [cool-side] Integral time [cool-side] Integral time [cool-side] n l—’
Derivative time [cool-side] Derivative time [cool-side] Derivative time [cool-side] B E U U
Overlap/Deadband Overlap/Deadband Overlap/Deadband outt
Manual reset Manual reset Manual reset fopoobooodoooodoonnf
Setting change rate limiter (up) Setting change rate limiter (up) Setting change rate limiter (up) (‘% M(")" '\6‘
Setting change rate limiter (down) Setting change rate limiter (down) Setting change rate limiter (down) GD | ooe ﬂ v ﬂ A
Area soak time Area soak time Area soak time *\‘ f ] ‘!—\‘ ‘!7
Link area number Link area number Link area number

Working process 1 Working process 2 Working process 8

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

I-5~ For the Ramp/Soak control, refer
to the 6.13 Ramp/Soak Control
(P. 6-50).

Area soak time

Setting change rate
limiter (up)

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8
(Area 1) (Area 2) (Area 3) (Area 4) (Area 5) (Area 6) (Area 7) (Area 8)
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7.3 Parameter Setting Mode

7.3.1 Display sequence

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

Pv

o
[}
I

am

- 2g

7-20

=

B

(P.7-5)

Press 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 seconds E ki E E ki E 3 ki E H k
CEH e, EHD e, EHT e, EHY e
n n n n
[r——— u u 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. tbA e, lbdle, = Ple e
n n n n
u u u 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)
v SET | " | SET " SET | | SET
— .. dﬂ»m:’j’ﬂ»mw’acﬂ»mw’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)
" | SET | " | b SET | " - SET | " ,:, H )1 | SET
k k
. Ut =y 00 ey o N dey s JOPU e
n n n F
u u 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
e e e e = U —e
F 0 F
u
(P.7-31) (P.7-32) (P.7-33)

activated or no relevant specification is selected when ordering.

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)

Digital
| DATA
itput | |MEMORY!

£d i

Edc

EV1to 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-E9

When the event action is the deviation :
—Input span to +Input span
Varies with the setting of the Decimal point position
P .

" Deviation: Deviation high, Deviation low,
Deviation high/low and Band

50

When the event action is the input value or set value:
Input scale low to Input scale high
Varies with the setting of the Decimal point position
(P. 7-71).

50

When the event action is the manipulated output value
(MV1or MV2):
-5.0to0 +105.0 %

50

[[1]] These screens are not displayed when the type of the Event 1, 2, 3 and 4

isset to “0: None.”

L] The Event 4 set value (EV4) screen is not displayed when the Event 4 is

used asa“9: Control loop break alarm (LBA).”

=& 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)

e Event 3 type (P. 7-102)

o Event 4 type (P. 7-109)

e Event 1 hold action (P. 7-87)
e Event 2 hold action (P. 7-97)
e Event 3 hold action (P. 7-104)
e Event 4 hold action (P. 7-111)
e Event 1 interlock (P. 7-89)

e Event 2 interlock (P. 7-98)

e Event 3interlock (P. 7-105)

e Event 4 interlock (P. 7-112)

Event 2 differential gap (P. 7-99)
Event 3 differentia gap (P. 7-106)
Event 4 differential gap (P. 7-113)
Event 1 delay timer (P. 7-91)

Event 2 delay timer (P. 7-100)

Event 3 delay timer (P. 7-107)

Event 4 delay timer (P. 7-114)

Force ON of Event 1 action (P. 7-93)
Force ON of Event 2 action (P. 7-101)
Force ON of Event 3 action (P. 7-108)
Force ON of Event 4 action (P. 7-115)
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7.3 Parameter Setting Mode

EL?;S: MEMORY ! DATA
Control loop break alarm (LBA) time LWJ Lock

IL b ,E'I The LBA time sets the time required for the LBA function to determine there is
aloop failure. When the LBA is output (under alarm status), the LBA function
till 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

L1l The Event 4 set value (EV4) screen is displayed when the Event 4 is used
asa“9: Control loop break alarm (LBA).”

Related parameters
Parameter setting mode:

¢ L BA 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 aload (heater) break or afailure 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 falen 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] 1If 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

EL?;S: MEMORY ! DATA
LBA deadband LWJ Lock

L_’ C/ The LBA deadband gives a neutral zone to prevent the Control loop break alarm
(LBA) from malfunctioning caused by disturbance.

Data range Factory set value
0 to Input span 0
Varies with the setting of the Decimal point position
(P. 7-71).

L1l The Event 4 set value (EV4) screen is displayed when the Event 4 is used
asa“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)

e 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.

l— LBD differential gap * Tv

> >
Alarm area TA¢ Non-alarm area ¢BT Alarm area
Low A High

Set value (SV) LBD setvalue

* TC/RTD inputs: 0.8 °C [°F] (fixed) Voltage/Current inputs: 0.8 % of input span (fixed)

A: During temperature rise: Alarm area During temperature fall: Non-alarm area
B: During temperature rise: Non-alarm area During temperature fall: Alarm area

LLL  1f 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 aarm is ON, check each device or wiring of the control

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

[l LBA functionis not operative when:
e AT function is activated.
e The controller isin STOP mode.
e The control typeis Heat/Cool PID control.
e LBA functionissetto “0.”
o | BA function is not assigned to Event 4 (ES4).

LLY  1f the LBA timeis 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.

LL] 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
Miﬁé’le LOCK

FI Thisis aProportional band in P, Pl, PD or PID control. When in Heat/Cool PID
controal, 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:
¢ 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

Integral time [heat-side]

DATA

|
I

Derivative time [heat-side]

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.

Data range Factory set value

PID control or Heat/Cool PID control: 240
1 to 3600 seconds or 0.1 to 1999.9 seconds
afF (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

[[1] Data range varies depending on the Integral/Derivative time decimal
point position (P. 7-133).

Integral/Derivative time
decimal point position setting

1to 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

d

IMRO1WO03-E9

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): Pl action

[[1] 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
Miﬁé’le LOCK

Control response parameter

,D I~ The control response for the Set value (SV) change can be selected among Slow,
rii Medium, and Fast.

Data range Factory set value
0: Slow PID control, Position
1: Medium proportioning PID control: O
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
afast 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

f » Time
Set value (SV) change point

@ When the P or PD action is selected, this setting becomes invalid.
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Proportional band [cool-side]

DATA
LOCK

MEMORY|
AREA

Fc

This is a Proportional band for the cool side in Heat/Cool P, PI, PD or PID

control.

Data range

Factory set value

TC/RTD inputs:
1 (0.1, 0.02) to Input span (Unit: °C[°F])
Varies with the setting of the Decimal point position

30 (30.0, 30.00)

(P. 7-71).
Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of input span

30.0

L This screen is displayed when in Heat/Cool PID control.

Related parameters
Parameter setting mode:

¢ 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)

Integral time [cool-side]

DATA
LOCK

MEMORY|
AREA

|
I

c

IMRO1WO03-E9

Integral action [cool-side] is to eliminate offset between SV and PV by
proportiona action of cool-side. he degree of Integral 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
ofF (oFF): PD action

(Heat/Cool PID control:
heat-side and cool-side are both PD action)

240

[1] 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)

[[I This screen is displayed when in Heat/Cool PID control.

Related parameters
Engineering mode:
e Control action (P. 7-129)

e Integral/Derivative time decimal point position (P. 7-133)
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Derivative time [cool-side]

DATA
MEMORYl
AREA LOCK

time in seconds.

E/ Derivative action of cool-side is to prevent rippling and make control stable by
IC monitoring output change. The degree of Derivative action [cool-side] is set by

Data range

Factory set value

of F (oFF): Pl action

1 to 3600 seconds or 0.1 to 1999.9 seconds 60

Ll pata range varies depending on the Integral/Derivative time decima

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)

L1l Thisscreenis displayed when in Heat/Cool PID control.

Related parameters
Engineering mode:
e Control action (P. 7-129)

e |ntegral/Derivative time decimal point position (P. 7-133)

e Derivative gain (P. 7-133)
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Overlap/Deadband

DATA
MEMORYl
AREA LOCK

db

This is the overlapped range of Proportiona bands (on the heat and cool sides)
or the deadband range when Heat/Cool PID control is performed.

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).

Voltage (V)/Current (1) inputs: 0.0
—100.0 to +100.0 % of Input span

[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.

LL) Thisscreenis displayed when in Heat/Cool PID control.

Related parameters
Parameter setting mode:

¢ Proportional band [heat-side] (P. 7-24)

e Proportional band [cool-side] (P. 7-27)
Engineering mode:

¢ Decimal point position (P. 7-71)

¢ Control action (P. 7-129)

¢ 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 (MV 1 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
(MV2) isoutput.

Overlap (OL):

If set to minus (-), the proportional band (on the cool side) overlaps with
the proportional band (on the heat side).

Manipulated output

value (MV) Proportional band Proportional band M The diagr?m isan example
[heat-side] [cool-side] when setting 0.0 to the
100 % — /__<—4_ — Overlap/Dea}dband
reference point.
For Overlap/Deadband
/ reference point, refer to
Heat-side / Cool-side _
P. 7-144.
output value v4 output value
I/ Temperature
0% A >
Set value
(V)
OL: Overlap oL DB DB: Deadband
\
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7.3 Parameter Setting Mode

MEMORY DATA
AREA LOCK

Manual reset

In order to eliminate the offset occurring in Proportional (P) control, the
Manipulated output value is manually corrected.
¢ When the Manual reset is set to the plus (+) side:
The Manipulated output value under the stable condition increases by the
Manual reset value.
¢ When the Manual reset is set to the minus (-) side:
The Manipulated output value under the stable condition decreases by the
Manual reset value.

nir

Data range Factory set value
—100.0 to +100.0 % 0.0

L) Thisscreenis 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

Thisisthe 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\ ——————

| Manual reset is set. |

P Time
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7.3 Parameter Setting Mode

Setting change rate limiter (up) | 7
Setting change rate limiter (down)

LOCK

Sdry
5drd

This function is to alow the Set value (SV) to be automatically changed at
specific rates when anew Set value (SV).

SVrU isused when the SV is changed to a higher SV.

SVrdis used when the SV is changed to alower SV.

Data range Factory set value
1(0.1, 0.01) to Input span/unit time ofF (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 alow 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 alower SV.

[Application exa

mples of Setting change rate limiter]

e Increasing the SV to a higher value e Decreasing the SV to a lower value
Y sV
A
S\V] SV A

[After changing] ~

Decrease gradually

[Before changing] ™

at specific rate

sV Increase gradually SV i

[Before changing] | f at specific rate [After changing] ~T~~7777~ E' _______

i P Time E P Time
Changing the set value Changing the set value

1]  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.

I If the Autotuning (AT) function is activated while the SV is ramping up or ramping down by
the Setting change rate limiter, AT will starts after the SV finishes ramp-up or ramp-down by
the limiter, and the controller isin PID control mode until AT starts.

[1] 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 aready has finished ramp-up or
ramp-down by the function.

I I 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.
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Area soak time

DATA
LOCK

MEMORY|
AREA

A5

This is 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 hours 00 minutes to 99 hours 59 minutes

L] Datarangeis selected on the Soak time unit (P. 7-169).

Related parameter
Parameter setting mode:
e Link area number (P. 7-33)

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]

7-32

Measured
y

Set value (SV) of
memory area 2 —

Set value (SV) of
memory areal —

value (PV)

Ao

Area soak time of

I
|
|
|
|
|
T——————
I
1
[
I memory area 1

|

Setting change rate li
of memory areal

Engineering mode:
e Soak time unit (P. 7-169)

Area soak time of

"

I I
I I
I memory area 2 :
|
I

Sétting change rate limiter
(up) of memory area 2

miter (up)

Memory area 1 |

Memory area 2

p Time

m The Area soak time for the
memory area linked last
becomes invalid to continue
the state of the Set value

[1]  Time required while the Setting change rate limiter is being operated is not included in the
Areasoak time.

(AN

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 areais 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.

Set value (SV) of

Measu

memory area 1

Present set value

(SV)

red value (PV) Area soak time: Changing
5 minutes
—>
________ T = == == = = ==
1 1
| i
Operation | Time of.remaining
start: ! operating hour:
3 minutes | 7 minutes

Area soak time is changed 10 minutes.
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DATA
Miﬁé’le LOCK

Link area number

/ A H F’ Memory area numbers for linking the corresponding memory areas are set when
L Ramp/Soak control is performed.
Data range Factory set value
1to8 of F (oFF)

of F (oFF): No link

Related parameter

Parameter setting mode:
e Areasoak 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).

Measured value (PV) Area soak time of
A memory area 2

N

Set value (SV) of ‘ ‘

memory area 2 ) |
y Area soak time of i

memory area 1 Setting change

& rate limiter (up)
Set value (SV) of ) of memory area 2

memory area 1 !
Setting change
rate limiter (up)

¥ Setting change rate limiter
(down) of memory area 3

Area soak time of

Present set value (SV) of memory area 1 memory area 3
Set value (SV) of i | '
memory area 3 +—Ppp Time
Memory area 1 Memory area 2 Memory area 3 |

M 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
(HBAL1) set value

Heater break

Measured value (PV)/ determination point 1

Heater melting

determination point 1

Heater break alarm 2
(HBAZ2) set value

Set value (SV) monitor o o i key (HbA1) (HbL1) (HbH1) (HbA2)
Y while pressing " SET | ” SET | ” SET | " SET
08 RERHBA LI HBL 135 HBH | HbAR S
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 | " 1y SET SET | " j SET
L, _Hblc | e, | HBHC | e, Pble, — dF |
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 | ™ SET | " SET
L, Prile, PUL ey rble,  dFJ e
n 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) m (t) (Add1)
" SET | ” | SET |” SET | " F, || SET
—>mw"’-ﬂ>mw’ﬂ»mwtﬂ»m!—"d’ﬂ
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 | SET " | r SET v IE SET
L, bPS I, kI, Il | S, AddP S
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) (bIT2) (InT2) (LCK)
v = | SET |"” I SET | ” ) | SET v | SET
L, bP5C ey bITC ey I Ald | dey  LOE e
EI | n n
| u u
(P.7-44) (P.7-45) (P.7-46) (P.7-47)

activated or no relevant specification is selected when ordering.

1 minute.
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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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7.4 Setup Setting Mode

7.4.2 Setup setting item

Heater break alarm 1 (HBA1) set value &\ (oo | (o
Heater break alarm 2 (HBA2) set value LJWJLWJ

LOCK

HGA |

HBA1 and HBAZ2 are to set the set values for the Heater break alarm (HBA)
function.

HEAZ

Data range Factory set value

When the CT typeis CTL-6-P-N: ofF (oFF)
0.1t030.0A
afF (oFF): Not used
However, the numeric value can be changed up to
100.0.

When the CT type is CTL-12-S56-10L-N: aFF (oFF)
0.1to 100.0 A
afFF (oFF): Not used

[C) If either Output 2 (OUT2) as an optional or digital output is not
selected, no Heater break alarm isoutput.

L] These screensare not displayed when the CT assignment is set to “0: None.”

Related parameters
Setup setting mode:
o Hesater break determination point 1, Heater bresk determination point 2 (P. 7-38)
¢ 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)
¢ Output status at STOP mode (P. 7-82)
e CT1ratio (P. 7-116)
e CT2ratio (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 (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)

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 1isfor HBA1, and CT input 2 for HBA2. CT input can be assigned to one output
from OUT1 or OUT2. To use HBA for athree-phase load, both CT inputs can be assigned to the same

output.
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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 HbA?2) 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 dightly smaller value to prevent a false alarm if the power supply may become
unstable.

- When more than one heater is connected in paraldl, 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 afault 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 afault in the heating or cooling circuit.

* |t 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 aarm 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 MV 2)] —[Non-alarm range (Low) width]
When the CT input value is equa 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 aarm determination point (High) is computed as follows:
[Non-alarm range (High) width] = (HbH1 or HbH2) x (HbA1 or HbA?2)
[Alarm determination point (High)] = [(HbAL 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 c red heat val
(squared) omputed heater current value

(Proportional to voltage squared)

Maximum current value (squared) ?f-——————
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

Non-alarm range (High) for Low current/ |

heater melting determination

No current | Manipulated output value
() ) > of controller
0 [%] 100 [%]

[EE  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 dightly larger valueto prevent afalsealarm.
e Heater current valuesisnot proportional to the control output in Phase control.
e Thereisdifference on control output accuracy between the controller and the
operating unit (SCR Power Controller).

e Thereisadelay on control output between the controller and the operating unit
(SCR Power Controller).

[1] Factory set value of Heater break alarm (HBA) varies with the control output type of CT
assignment.
o 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 *: TypeB
e Factory set value (CT assignment: None) of Heater break alarm 2 (HBA2) type: Type A

* Time-proportional control output: Relay contact, VVoltage pulse, Triac or Open collector output
Continuous control output: V oltage/Current continuous output
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7.4 Setup Setting Mode

Heater break determination point 1 & 1Mo | [
Heater break determination point 2 LJWJLWJ o

H b L ’I Set the Heater break determination point for the Heater break alarm (HBA)
type B.

I J Data range Factory set value
HelC J Y

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 isinvalid

Heater break determination point 2: 30.0
0.1 to 100.0 % of Heater break alarm 2 (HBA?2) set
value
of F (oFF): Heater break determination isinvalid

[L1] The Heater break determination point 1 or 2 screen is not displayed when
CT assignment is set to “0: None.”

[[I] The Heater break determination point 1 or 2 screen is displayed when the
Heater break alarm typeistype B.

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value,
Heater break alarm 2 (HBA?2) set value (P. 7-35)
e Heater melting determination point 1,
Heater melting determination point 2 (P. 7-39)
Engineering mode:
e CT1 assignment (P. 7-117)
CT2 assignment (P. 7-121)
Heater break alarm 1 (HBA1) type (P. 7-117)
Heater break alarm 2 (HBA2) type (P. 7-122)
Number of heater break alarm 1 (HBA1) delay times (P. 7-119)
Number of heater break alarm 2 (HBA2) delay times (P. 7-122)

% 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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7.4 Setup Setting Mode

Heater melting determination point 1 & 1Mo | [
Heater melting determination point 2 LJWJLWJ o

HEH |

Set the Heater melting determination point for the Heater break alarm (HBA)
type B.

HEHC

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
of F (oFF): Heater melting determination isinvalid

Heater melting determination point 2: 30.0
0.1 to 100.0 % of Heater break alarm 2 (HBA?2) set
value
of F (oFF): Heater melting determination isinvalid

[} The Heater melting determination point 1 or 2 screen is not displayed
when CT assignment is set to “0: None.”

1] The Heater melting determination point 1 or 2 screen is displayed when
the Heater break alarm type istype B.

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value,
Heater break alarm 2 (HBA?2) set value (P. 7-35)
e Heater break determination point 1,
Heater break determination point 2 (P. 7-38)
Engineering mode:
e CT1 assignment (P. 7-117)
CT2 assignment (P. 7-121)
Heater break alarm 1 (HBA1) type (P. 7-117)
Heater break alarm 2 (HBA2) type (P. 7-122)
Number of heater break alarm 1 (HBA1) delay times (P. 7-119)
Number of heater break alarm 2 (HBA2) delay times (P. 7-122)

% 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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7.4 Setup Setting Mode

DATA

PV bias o
IC“D 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
LOCK

PV digital filter

U’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 ofF (oFF)

of F (oFF): Unused

DATA
LOCK

PV ratio

,EI’_ PV ratio is amultiplier to be applied to the Measured value (PV). The PV ratio
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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7.4 Setup Setting Mode

PV low input cut-off

DATA
LOCK

FI L Ll' 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

[[I] This screen is displayed when the Square root extraction is set to

“1: Used.”

Related parameter
Engineering mode:

e Sguare 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 %

70.7% | _

509% [——————

When set value of the
PV low input cut-off is
0%

Input

0% ’\% % 50 %
When set value of the PV low input cut-off is 15 %

IMRO1WO03-E9
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7.4 Setup Setting Mode

DATA

RS bias o
- b RS bias adds bias to the Remote setting (RS) input value.
Data range Factory set value
—Input span to +Input span 0
Varies with the setting of the Decimal point position
(P. 7-72).

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.

1] 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 Lock

'IC El 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 ofF (oFF)
of F (oFF): Unused

[1] The RS digital filter screen is displayed when the Remote setting (RS)
input is provided.

@ If the Intercontroller communication control, the RS digital filter is used
as acascade digital filter.

LL] 1 the Intercontroller communication control, the RS di gital filter is used
as aratio setting digital filter.

DATA

RS ratio o
- RSratio isamultiplier to be applied to the Remote setting (RS) input value.
r
Data range Factory set value
0.001 t0 9.999 1.000
L] The RS ratio screen is displayed when the Remote setting (RS) input is
provided.
L7 If the Intercontroller communication control, the RS ratio is used as a
cascade rétio.

L7 If the Intercontroller communication control, the RS ratio is used as a
ratio setting ratio.
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7.4 Setup Setting Mode

DATA
LOCK

Proportional cycle time [heat-side]

I~ Proportional cycle timeisto 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):
20

L] This screen is not displayed when the output 1 (OUT1) is Voltage/Current
outpL.

DATA
LOCK

Proportional cycle time [cool-side]

t Thisis aproportional 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):
20.0

V oltage pulse output (V),
Triac output (T) and
Open-collector output (D):
2.0

[L] Thisscreen is displayed when in Heat/Cool PID control.

L] This screen is not displayed when the output 2 (OUT2) is Voltage/Current
outpu.
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7.4 Setup Setting Mode

DATA
LOCK

Device address 1
Device address 2 LWEJ

/_-7, ,_7) d | Device address 1. Device address 1 is used to set the slave address of the
L J controller for Communication 1 function.

Device address 2: Device address 2 is used to set the slave address of the
/q C" L-" E’ controller for Communication 2 function.

Device address 2 is aso used for the address setting when
the Intercontroller communication function is used.

Data range Factory set value
0to 99 0

[E] 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 therange of 0 to 31.
In addition, always set the address of each controller to the number
in succession starting from O.

[ 1n Modbus communication, two-way communication is not possible
when the addressisO.

I=5° For details of the Intercontroller communication function, refer to 6.14
Group Operation by the Intercontroller Communication (P. 6-60).

I For details of the communication function, refer to the separate FB100/
FB400/FB900 Communication I nstruction Manual (IMRO1WO04-EO).

DATA
LOCK

Communication speed 1
Communication speed 2 LWEJ

b IDCP | 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

,l-’ P C’ ,3 speed for Communication 2 function.
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).

=" For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual (IMRO1WO04-E0O).
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7.4 Setup Setting Mode

DATA
LOCK

Data bit configuration 1
Data bit configuration 2 LWJ

I Data bit configuration 1:
LI Thisitem is Data bit configuration of Communication 1 function.
el Data bit configuration 2:

"-_’ I~ Thisitem is Data bit configuration of Communication 2 function.

Data bit configuration Modbus RKC
Set value _ L o
Data Stop Parity |Communication|Communication
8nl 8 1 Without
8n2 8 2 Without
8E1 8 1 Even
Selectable
8E2 8 2 Even
8ol 8 1 Odd
802 8 2 Odd
Selectable
7l 7 1 Without
m2 7 2 Without
7E1 7 1 Even
Invaid
7E2 7 2 Even
701 7 1 Odd
702 7 2 Odd

Factory set value:
8nl (Databit: 8, Stop bit: 1, Parity bit: Without)

[[I] Data bit configuration 2 screen is not displayed, when the Communication
2 protocol is selected to Intercontroller communication protocol (P. 7-168).

I For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual (IMR0O1WO04-E0).
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7.4 Setup Setting Mode

Interval time 1
Interval time 2

Communi-|
y DATA
cation LOCK

Al

|
/

Interval time 1; ThisitemisInterval time of Communication 1 function.
Interval time 2: ThisitemisInterval time of Communication 2 function.

|
J

ni’

c

Data range

Factory set value

7-46

0to 250 ms

10

[[I] These screens are not displayed when the Intercontroller communication

protocol is selected. (Refer to P. 7-168)

& For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication I nstruction Manual (IMR0O1WO04-E0).
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7.4 Setup Setting Mode

Set lock level

I
L L

IMRO1WO03-E9

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.

)
L L

ﬂ Factory set value: 0000
A A AA

Setting data

Parameters other than Set value (SV) and Event set
value (EV1to EV4):

0: Unlock

1: Lock

Event set value (EV1to EV4):
0: Unlock
1: Lock

Set value (SV)
0: Unlock
1: Lock

“0" Fixed (No setting)

L] Inthe Set lock level, datalock is not possible for following parameters.
e Memory area selection (SV setting & monitor mode),
o Parameter of Function block number F10 to FO1 (Engineering mode)

L] Set lock level can be changed in both RUN and STOP mode.

[l 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).

/\

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

I Parametersin Engineering mode ar e settable only when the controller isin STOP mode.
However, only checking can be made even in the RUN state.

L Al parameters of the Engineering mode are displayed regardless of the instrument specification.

7.5.1 Display Sequence

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

cf

®.75 | | 5MaP

1 1
1 Setup setting mode H
H or I
| Parameter setting mode '
1 1

___________________

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

l

Function block 10 STOP display Bar graph display Bar graph display PV flashing display
(F10.) (SPCH) (dE) resolution (dEUT) at input error (dSoP)
" Tal SET | " S r SET E SET | " E jy- | SET | 5 SET
F 1. key, P L H key d key d (W] key, d o P key  Return to F10.
- oW — | T , — > . — | n — | n screen.
(P. 7-62) I u i u
DOWN upP (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.) (Fnl) (Fn2) (Fn3) (Fn)
" F I SET | " F || SET | " F SET | ™ F SET F SET
|1 key, M || key mn key r key, M | _key_ Returnto F11.
. —>| g I A== lmd N : soreen.
(P. 7-67) I ! ! !
DOWN uP (P.7-67) (P.7-67) (P.7-68) (P.7-68)
key key

Function block 21
(F21.)
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Continued from the previous page.

Function block 11

(F11.)
DOWN UP
key key
Function block 21 Input type Display unit Decimal point Input scale high
(F21.) (InP) (UnIT) position (PGdP) (PGSH)
" ) SET v | SET " " SET " r SET v '-5 SET
FC I. key I I’ND key unin i key uC/P key Pl_l H key
- oW — | o« A — > a — | w A — | E'
(P. 7-69) u u u
4 (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)
" FS' SET | " SET | " 1l SET | " 5 SET
PLSL | e, Pol e, PUn|e,| bob|ie
T — ,’:,’ wo W 'l o 9 oW 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 " - SET
S ql- key PF" q key SFIP key_ Return to F21.
- Al Al - |7 screen.
u u l}
(P.7-75) (P.7-76) (P.7-76)
v
Function block 22 Remote setting
(F22.) input type (rinP)
v F | SET | ™ I P SET
CE. key, i1 n key  Return to F22.
PR — | . —> Ccreen.
(P.7-77) 5
DOWN uUpP P.7-77)
key key
Function block 23 Digital input (DI)
(F23)) assignment (dISL)
" F—, SET | " d, ) SET
C3 key ] Sl_ key  Return to F23.
- — | .. /|7 screen.
(P. 7-78) I
DOWN uUpP (P.7-78)
key key
Function block 30 Output assignment Timer 1 Timer 2 Timer 3
(F30.) (LoGC) (0TT1) (0TT2) (0TT3)
" winl SET | ” ] | SET " - || SET v rr E SET | ™ i 3 SET
FI0 e, Loll ey afl Tl e, af 2| e, of Md e
oo oW E' oo A o o - n
(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)
v rr SET | " EU,- SET | " | I | SET Y HI '-E SET
CH:L!'ﬂ, S| ey, HLLIﬂ, LLC | _key
o w n - o oo ) - .
DOWN UP u L I |
key key
(P.7-80) (P.7-80) (P.7-81) (P.7-81)
Output status at
STOP mode (SS)
SET
5 S key  Return to F30.
o I screen.
v u
Function block 33 (P.7-82)

Continued on the next page.

(F33)
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Continued from the previous page.

Function block 30

(F30.)
DOWN UP
key key
Function block 33 Transmission Transmission output Transmission output
(F33) output type (Ao) scale high (AHS) scale low (ALS)
" F :',q SET | 7 H SET | " HHS SET | " H‘ 5 SET
k ki k k
U LA =) L J ey ReunoFss.
] E n .
(P. 7-83) ! u
DOWN upP (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 | " || SET | " || SET | ) ) || SET | " || SET
F L" . keyy | wE 5 || _key, EHC! || _key, mE [ key, | wE H || key
n n n LJ
(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)
DOWN UP w o SET o | SET
key key E Hl ] key E E O | | _key,_ Returnto F41.
o | —>
n n 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) (EH02) (EIL2) differential gap (EH2)
FLIE SET | " ESE SET EH E SET ”E,,E SET | " EHE SET
WTE e ] Soy ) LHOC ) ke L1 LD oy e
n n n C‘l
(P. 7-95) u u u
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)
Ee?/WN Eepy v EH'- E SET | ™ EE E SET
k k
] ey, o ey _ Return to F42.
s | P creen.
n n
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) (EHo3) (EIL3) differential gap (EH3)
" F '7, q SET | ” E 5 3 SET | " EH 3 SET | " E, | 3 SET | " E Hﬂ SET
k k k k
o ey &y | WD Loy, | L L &y _key
n n n 8
(P. 7-102) u u u
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)
kDg,WN Eepy " E H,— SET | ” SET
| :_" key E E o 3 key  Return to F43.
- i g P — |7 screen.
u u
(P.7-107) (P.7-108)
v

Function block 44
(F44.)

Continued on the next page.
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Function block 43
(F43.)

Down
key

¥

Up
key

Function block 44 Event 4 type Event 4 hold action Event 4 interlock Event 4 differential gap
(F44.) (ES4) (EHo4) (EIL4) (EH4)
" ] SET | " E 5 y| SET | " E | j| SET | " SET | " E | SET
P e ESY m, EHo' e | BN LY e, EHY e
n n n E
(P.7-109) u U H
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 " r SET | SET
key key E H | Lf key E E (] L/ key _ Return to F44.
o _— .. creen
n A s .
o [5)
(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) (CTAL) (HBAL) type (HbS1) delay times (HbC1)
" SET | " || SET | " ,-H || SET |7 5 1OSET | Y o SET
FYS B Cr- 1B TR, HBS 15 HBL 1, renere
n f n 5 screen.
(P.7-116) u I u
Down I l 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)
M SET | E SET | " [ ‘-HC—, SET | " b SE SET | " ,—c-, SET
l- L{E _key | LI _key | LI _key, H _key H’:’ L _KkeY, Return to F46.
wow P = o e o oo U wow 5 screen.
(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)
' cCn SET || SET | " | H SET | " r H - | SET | " -r SET
FSO | e, Pd e, PdA|ie,| (Arjoe, AlH| e
- - = oW n oo W n o w n
(P.7-123) o u u u
A (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 r SET | " = I SET | " r SET
@ ‘ t HrS yrs
y ey o ey | 0O ey, P I key _ Return to F50.
- . - n s n screen.
i u u
(P.7-127) (P.7-128) (P.7-128)
v
Function block 51
(F51.)
Continued on the next page.
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Continued from the previous page.

Function block 50
(F50.)

I

Function block 51

Down
key

Up
key

Control action

Integral/derivative time

decimal point position
(IddP)

Derivative gain

ON/OFF action
differential gap

(F51) (0S) (dGA) (upper) (oHH)
" SET v SET ] SET v r SET v SET
FOl | e, 05 e, | ddP | e, dLA|e,| oHH e
- s ! B A - A o .
(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)
) SET | " SET | ™ M1 SET | " - | SET
|,  oHL |Se,| HoHE e, AUARE e, P5a|le
oW , - n - A it n
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) (orv) (ord)
" - || SET |7 - SET | " 11| SET |7 SET
|, rab i e, rAbHC e, orl e, ord e
oW a oo w N oo W s - 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)
| SET | " 11 SET SET | " SET
|, olH|e, oll e, DruE' @, ordc |
oW . - n s o n
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, OL HE key | OLL key PFF key PFF key
oW o oW o il P . - =
u U I u
(P.7-138) (P.7-138) (P.7-140) (P.7-141)
Undershoot
Derivative action suppression factor Overlap/Deadband
(Us) reference point (dbPA)
SET ~ SET " SET
r g dbPH
key key key  Return to F51.
—> L P il u > . n screen.
n rn u
(P.7-142) (P.7-143) (P.7-144)
v

Function block 52
(F52.)

7-52

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 | " H r SET | 7 H | SET Y ‘q r SET | " H r SET
FSC | ey, [b| e, ML e, TH| e, Al on e
- o w o oo w ) oo A oo n
(P.7-146) u / 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)
" r SET . ) SET " 1) SET " N SET
FoF | e, PLH| ke, PLL e, TLH e
- n oo E' oo n o 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 " d, SET " d' | SET " | SET
I LL|_key, LHﬂ, LL | _keyy PclH e
N n P — n F— N W W E’
DOWN UpP 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) (lcLL) (dcLH)
" ) SET ~ | | SET " 1 1) SET " | SET
L, Poll ey 1clH|oe,| I cll ey dolH | ke
- . - 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)
d N SET PH | SET ) ’q | SET dH | SET
L, OCLL |_key, U | _key, IO | ey, U | _key
- O o w n o s o w 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 Y | | SET Y | | SET
Ly PC HU key I C Hu key ac HU key  Return to F52.
o e | o« | — screen.
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 gap resistance (FBR) Feedback adjustment
(F53.) neutral zone (Ydb) (YHS) input error (Ybr) (PoS)
" SET " SET v SET v SET v SET
FG3 e, Ydb | e, YHS | e, Ybr Je,| Pob| e
(P.7-158) g d J J
(P.7-158) (P.7-159) (P.7-159) (P.7-160)
DOWN up Control motor time Integrated output Valve action at Action at saturated
(MoT) limiter (oLA) STOP (VAL) output (YASO)
key key
Y - r SET ) SET Y | SET " SET
nogi key oL H key HHL key HH 5 O | _key, Return to F53.
o Al - Al - il e g B - creen.
u u u u
Function block 54
(F54.) (P.7-161) (P.7-161) (P.7-162) (P.7-162)
Continued on the next page.
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Continued from the previous page.

Function block 53
(F53.)

1

Function block 54

DOWN
key

uP
key

ST start condition

ST proportional
band adjusting

ST integral time
adjusting factor

ST derivative time
adjusting factor

(F54.) (STS) factor (STPK) (STIK) (STdK)
Y SET | " r SET | " r SET | " ri SET | " r SET
F 5 L/ _key, SI 5 _key, Sl PH _key, 51 I H _key, 51 CIE key _ Return to F54.
- - - - o - O o 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)
" SET | " | SET | SET | " SET | " | SET
FSS ey, LHI‘U _key, l'Su _key I_HFD’ _key, UHI’I key _ Return to F55.
- oW o oW n - s o n screen.
(P.7-165) u u u u
DOWN uP (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)
" r SET | ¥ = = || SET | " - SET
FELI. key | L FIP I | key | L I’IP key _ Return to F60.
Ll L n oo screen.
(P.7-168) u I
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)
" rnr SET | " | SET | " r P SET
[INA key HF’[ key ] C/ key  Return to F70.
A W . AEA £l —_— AREA £l 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.) (SLH) (SLL)
" F mn SET v | SET ” 1) SET
| . key key key Returnto F71.
o > . L | = Lt screen.
(P.7-170) c 0
DOWN UP (P.7-170) (P.7-170)
key key
Holding peak value
Function block 91 ROM version Integrated operating ambien?tgmperature Power feed forward
(Fo1.) monitor time monitor (WT) monitor (TCJ) input value monitor (HEAT)
" F q | SET ' r mr SET " s SET rro SET " H r SET
4 . key L (] key i key I Ly key E H; key  Return to F91.
e w — | f | . . A —_— & nn —_ | fA —_— screen.
(P.7-171) " - _:I' I " u [NAN] - (WA
DOWN uP (P.7-171) (P.7-171) (P.7-172) (P.7-172)
key key

Function block 10
(F10.)

(AN

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).

(AN

To return to the SV setting & monitor mode, press the shift key while pressing the SET key.
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7.5 Engineering Mode

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 (UnlT)

- Transmission output type (Ao)

- Event 1 type (ESL), 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 (1ddP)

-CT1lassignment (CTAL) or CT2 assignment (CTA2)

EN  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 settingsin SV
setting & monitor mode, Setup setting mode, Parameter setting mode and Engineering
mode by comparing them with the record taken befor e 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 (1) inputs: 1
mode Input scale high TCIRTD 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 (1) inputs: +105.0

Input error determination point (low) | TC/RTD inputs: Input scale low — (5 % of input span)
Voltage (V)/Current () 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

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

Mode Description Default value
Engineering Event 1 differential gap TC/RTD inputs: 2°C[°H
mode Event 2 differential gap Voltage (V)/Current (1) inputs: 0.2 % of input span

Event 3 differential gap

Event 4 differential gap

Manipulated output value: 0.2%

Force ON of Event 2 action

Force ON of Event 3 action

Force ON of Event 4 action

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

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 (1) inputs: 0.1 % of input span

AT bias 0

Proportional band limiter (high) TC/RTD inputs: Input span

[heat-side] Voltage (V)/Current (1) inputs: 1000.0 %
Proportional band limiter (low) TC/RTD inputs: 0 °C [°F]

[heat-side] Voltage (V)/Current (1) 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)

TC/RTD inputs: Input span

[cool-side] Voltage (V)/Current (1) inputs: 1000.0 %
Proportional band limiter (low) TC/RTD inputs: 1 °C [°F]
[cool-side] Voltage (V)/Current (1) 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 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]
setting mode Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)
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Continued from the previous page.

Mode Description Default value
Parameter Control loop break dlarm (LBA) time 480 seconds
setting mode LBA deadband 0

Proportional band [heat-side]

TC/RTD inputs. 30 °C [°F]
Voltage (V)/Current (1) 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 (1) 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 (1) 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 (1) inputs: 0.0 %

B 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 RSinput 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 (ESL)
- Event 2 type (ES2)

- Event 3 type (ES3)
- Event 4 type (E4)

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
Continued on the next page.
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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 (1) 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?

Event 2 differential gap?

Event 3 differential gap?

Event 4 differential gap?

Start determination point

ON/OFF action differential gap (upper) 3

ON/OFF action differential gap (Iower) 3

AT bias

Proportional band limiter (high) [heat-side] 3

Proportional band limiter (Iow) [heat-side] ®

Proportional band limiter (high) [cool-side] ®

Proportional band limiter (Iow) [cool-side] 3

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) 2

Event 3 set value (EV3) 2

Event 4 set value (EV4) 2

LBA deadband

Proportional band [heat-side] 3

Proportional band [cool-side] 3

Overlap/Deadband *

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

L Only for Measured value (PV), Set value (SV) monitor, Set value (SV) or Remote setting (RS) input value

2Only for deviation, input value or set value
% Only for thermocouple (TC) or RTD inputs
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Precaution and Example of automatic conversion

e 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)

“ar " oF
u S H — | . PU 5 H (Changed from 800 to 800.0)
n n
U u

The display will change from 800 to 800.0.

o |f 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 ischanged from 1to 2:

(PGSL) (PGSL)
Pv " Input scale low becomes Maxi |
E S L PE L the minimum value of the Input type Range oraélir:,}?nn:”;av;?ue
o — > | . selected input range, Pt100 —-100.00 to +100.00 °C of the selected
J 0 || pecause 20000 1s outof —200.0t0 +850.0 °C | inputrange

¢ 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)

PGSH .| PES
g

co =

The figure is rounded off to the first decimal place,
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]

IMRO1WO03-E9
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7.5.3 Engineering setting item

Function block 10 (F10.)

F ’I B Thisisthefirst parameter symbol of Function block 10 (F10.).

F10.
STOP display

E’ Fl ’l' H STOP message for control STOP mode can be displayed either on the upper
= = display or the lower display.
SPCH isto 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 W E’H W E B W E’ B W EE‘ ++ \S/\tlgsgetgletﬁgr&rg;svnarsed
on the SV display. m; W SFDP m" ES/-P m’, w D‘SI'-P m’ W 5 5:'-/:’ \c/ﬁI:Cek((azy) can be
(SToP) (KSTP) (dSTP) (GSTP)
ZE?hiTlg\lj ésist:ai;@l.ayEd N Sll_ o P N ES I’- P N dS lr P l'_-IS l'— P When the control was
T eon| | Teom| | 200 |1 200 Sopeet e Setvae

I 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. o
Bar graph display

nI F 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

Number of display dots
e FB400: 10 dots
e 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) isat 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]

LL] 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 (MV 1) [heat-side].

LL]  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 % J\Ofg%y

ARRRNNNRRRRRRRNENNE v vetetenddoror
71N

the bar-graph flashes.

[Display example]

In this casg, 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

[Display example]] 2 s % s B
IR0 00000000000o00
(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

IR0 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 example]]

#000000000RR000000on

(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)

00A 15.0A 30.0A

RN 00000000000000

[Display example]]
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F10.
Bar graph display resolution

CT
input

OPTION

1 Use to set the bar graph display resolution for the deviation, Current transformer

dt

Ui 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

00000000R000000000R ROODOO0000RDDD000000N

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 (0.0t0 30.0A)
Controller: FB900
Bar graph display resolution setting: 100 digit/dot

Bar graph display range becomes 0.0 to 30.0 A.
A
-~ —~

0.0A 15.0A 30.0A

IRNRR000000000000000

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 30.0A) FB400: 0.03 A/dot FB400: 0.3 A/dot FB400: 3.0 A/dot
FB900: 0.015A/dot | FB900: 0.15A/dot | FB90O: 1.5A/dot
Bar graph display range: Bar graph display range: Bar graph display range:
0.0t00.3A 0.0t03.0A 0.0to30.0A

CTL-12-S56-10L-N

FB400: 0.1 A/dot

FB400: 1.0 A/dot

FB400: 10.0 A/dot

(0.0t0100.0A) FB900: 0.05A/dot | FBO00: 05 A/dot | FBO00: 5.0A/dot
Bar graph display range: Bar graph display range: Bar graph display range:
00t01.0A 0.0to 10.0 A 0.0to 100.0 A
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F10.
PV flashing display at input error

C/ q FI It can be so set that the PV display does not flash if not required. The Measured
Jo 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 0
1: Non-flashing display

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

——

N N
Ll o oooo

Y A\ Input span: 1000 °C / |\

Underscale Over-scale
flashing display §< flashing display

D
-250.0 °C -200.0 °C +800.0 °C +850.0 °C
Input range
(Input scale low to Input scale high)
< Display range limit (Non-flashing display) >

LLl 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) becomesthe PV flashing display range.
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7.5 Engineering Mode

Function block 11 (F11.)

’E ,I ,I Thisisthe first parameter symbol of Function block 11 (F11.)
F11.
Direct key 1
F | Useto select Use/Unuse of Direct key 1.
ni 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:
e Direct key type (P. 7-68)
F11.
Direct key 2

,Cn,j Use to select Use/Unuse of Direct key 2.
= The usage of Direct key 2 is different depending on the Direct key type (Fn).

¢ When the Direct key type (Fn) isthe Type 1. MONI key
¢ When the Direct key type (Fn) isthe Type 2: R/L transfer key

Data range Factory set value
0: Unused 1

1: MONI key (For Type1) or
RI/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

Useto select Use/Unuse of Direct key 3.
The usage of Direct key 3 is different depending on the Direct key type (Fn).

¢ \When the Direct key type (Fn) isthe Type 1: AREA key

¢ When the Direct key type (Fn) isthe Type 2: R/S transfer key

Data range

Factory set value

0: Unused
1: AREA key (For Type 1) or
R/S transfer key (For Type 2)

1

Related parameter
Engineering mode:
e Direct key type (P. 7-68)

F11.
Direct key type

F A Use to select the type of direct key.

7-68

Data range Factory set value
1 Typel 1
2: Type2
LLL content of Typelor?2
Direct key type Direct keyl 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)
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7.5 Engineering Mode

Function block 21 (F21.)

Fc i

F21.
Input type

Thisisthefirst parameter symbol of Function block 21 (F21.).

als

IMRO1WO03-E9

Datarange: 0 to 26 (refer to the following table)
E A measured input is a universal input but requires hardware
selection (of a Voltage (low) or (high) input group). The input select
switch enables hardwar e selection. (Refer to next page.)

Data range

Hardware

Factory set value

BooNoaahrwNMNRO

(=

TCinput K
TCinputJ
TCinput R
TCinput S
TCinput B
TCinput E
TCinput N
TCinput T
TC input W5Re/W26Re
TCinput PLII
TCinput U

: TCinput L

RTD input Pt100

RTD input JPt100

Current input 0 to 20 mA DC
Current input 4 to 20 mA DC
Voltage (low) input 0to 1V DC
Voltage (low) input 0 to 100 mV DC

. Voltage (low) input 0to 10 mV DC
. Voltage (low) input £100 mV DC

Voltage (low) input £10 mV DC

Voltage (low)
input group

Voltage (high) input 0to 10V DC
Voltage (high) input 0to 5V DC
Voltage (high) input 1to5V DC
Voltage (high) input £1V DC

Voltage (high)
input group

If no input range
codeis specified: 0

If theinput typeis
specified by the
model and suffix
code when ordering,
that input type
becomes the factory
set value.

(] Do not set to any number (including 22 and 23) which is not
described in the input range table above.

Thismay 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” isautomatically set a 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)
¢ Decimal point position (P. 7-71)
e |nput scale high, Input scale low (P. 7-72)

B Hardware selection

The Voltage (low) 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

For Remote setting (RS) input

[¢})

Voltage (low) Voltage (high)
input group input group

— For the Measured input
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7.5 Engineering Mode

F21.
Display unit

H_1r
Lrin

F21.

Use to select the temperature unit for Thermocouple (TC) and RTD inputs.

Data range

Factory set value

o
o O
mo

If no input range codeis
specified: O

If the Display unit type is
specified by the model and
suffix code when ordering,
that Display unit becomes
the factory set value.

L The invalidity in case of the Voltage/Current inputs.

Decimal point position

ALdP

IMRO1WO03-E9

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

TCinput: K,J E: OnlyOor1canbeset.
T,U,L: Only 1 canbeset.
Other than the above:
Only 0 can be set.
RTD input:
Voltage (V)/Current (I) inputs:

From O 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 |nput 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

Flll-, q H Use to set the high limit and low limit of the input scale range.
Data range Factory set value
F’ E l; L Input scale high Maximum value of
- 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).
Voltage (V)/Current (1) inputs: 100.0
—19999 to +19999
Varies with the setting of the Decimal point position (P. 7-71).
Input scale low Minimum value of
TC/RTD inputs: the selected input
Minimum value of the selected input range to Input scale high range
_ Vaieswith the setting of the Decimal point position (P. 7-71). | ______________
Voltage (V)/Current (I) inputs: 0.0
—19999 to +19999
Varies with the setting of the Decimal point position (P. 7-71).

[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 (1) 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 K is changed to 0.0 to 400.0 °C

Minimum value of the Maximum 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 vaue 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

5V DC

Voltage input 1 V

IA

Voltage input 5 V

LI

I‘

Input scale low

i

Input scale high

Scale change

Voltage input 1 V

IA

Voltage input 5 V

>l

I‘

Input scale low

i

Input scale high

0.0 100.0 0.0 50.0
Table 1: Input range table
Input type Data range Hardware
TC input K [..-200.010:+400.0°C___ T " -328.0t0 +400.0 °F |
[ 72200.0 10 +800.0°C” | ""Z250.0 10 +800,0 °F |
—200 to +1372 °C —328 to +2502 °F
N 0.0104000°C | —200.0t0+700.0 °F |
|...-200.0104400.0°C | _ - 328010 +1200 °F ___
[72200.0 10 +800.0°C” | "-32810 +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 | - —328.010 +1292.0 °F
—200 to +1000 °C —328 to +1832 °F
B 0 to 1800 °C 0to 3272 °F
N 0to 1300 °C 0to 2372 °F Voltage (low)
PLII 0to 1390 °C 0 to 2534 °F input group
W5Re/W26Re 0 to 2300 °C 0 to 4200 °F
U 0.0 to 600.0 °C 32.0t01112.0 °F
L 0.0 to 900.0 °C 32.0t0 1652.0 °F
RTD input P100 [~ -100.00 t0 +100.00 °C [ -199.99 to +199.99 °F __
—200.0 to +850.0 °C —328.0 to +1562.0 °F
JPL100 [ -100.00t0 +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
4t0 20 mA DC
Voltage (low) Otol1VDC
input 0to 100 mV DC Programmable range
0to 10 mV DC —19999 to +19999
+100 mV DC (The decimal point position of the input range is selectable.)
+10 mV DC
Voltage (high) 0to10V DC
input Oto5VDC Voltage (high)
1to5V DC input group
+1V DC
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7.5 Engineering Mode

F21.
Input error determination point (high)
Input error determination point (low)

P O 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

IC“ | or Action (low) at input error will be taken.
n

Data range Factory set value
Input error determination point (high) TC/RTD inputs:
Input scale low — (5 % of input span) to Input scale high + (5 % of
Input scale high + (5 % of input span) input span)
Varies with the setting of the Decimal point position Voltage (V)/Current (1)
(P. 7-72). inputs: 105.0
Input error determination point (low) TC/RTD inputs:
Input scale low — (5 % of input span) to Input scale low — (5 % of
Input scale high + (5 % of input span) input span)
Varies with the setting of the Decimal point position Voltage (V)/Current (1)
(P. 7-71). 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. 7-136)

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: —279to +1451 °C
5 % of input span 5 % of input span
[ (90 | Input span 1572 °C | (970
I~ T T !
-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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7.5 Engineering Mode

F21.
Burnout direction

b a C, 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

[[I The Burnout direction setting are effective only for Thermocouple input
and Voltage (low) input.

LLL For the followi ng types of input, the action when an input break occursis
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:
e 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

PF-g

F21.

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
1: 60 Hz

0

[[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.

Sampling cycle

5nP

7-76

Thisis a sampling time when measured input is captured.

Data range

Factory set value

0: 50 ms
1: 100 ms
2: 250 ms

1
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7.5 Engineering Mode

Function block 22 (F22.)

Fccd

F22.

Thisisthefirst parameter symbol of Function block 22 (F22.).

Remote setting input type

AP

Datarange: 14 to 21 (refer to the following table)

) Remote setting (RS) input requires hardware selection (of a Voltage
(low) or (high) input group). The input select switch enables

har dwar e selection.

Factory set value

21: Voltageinput 0 to 10 mV DC

Data range Hardware
14: Current input 0 to 20 mA DC Voltage (low)
15: Current input 4 to 20 mA DC input group
16: Voltageinput 0to 10 V DC Voltage (high)
17: Voltageinput 0to5V DC input group
18: Voltageinput 1to5V DC
19: Voltageinput0to 1V DC Voltage (low)
20: Voltage input 0 to 100 mV DC input group

If no Remote setting input
typeis specified: 15

If the Remote setting input
type is specified by model
and suffix code when

ordering, that Remote setting

input type becomes the
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

Voltage (low)
input group

—

For Remote setting (RS)

[ input

i |

For the Measured input

Voltage (high)
input group

—

IMRO1WO03-E9
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Function block 23 (F23.)

F

c3

F23.

Thisisthe first parameter symbol of Function block 23 (F23.).

Digital input (DI) assignment

,_,Ill q l’ Use to assign the function (Memory area, Operation mode) for the Digital
- == inputs (DI 1 to DI 7).
Data range Factory set value
1to8 1
(For details, refer to the following table.)
Table 1 Digital input (DI) assignment
Set DIl Di2 DI3 Di4 DI5 Di6 DI7
value Terminal Terminal Terminal Terminal Terminal Terminal Terminal
No0.30-31 No0.30-32 No0.30-33 No0.30-34 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 areatransfer is possible without area set input.
For memory areatransfer by ZK-1165 specification, refer to ZK-1165 Specification (IM RO1W08-EO).

=

7-78

For Digital input (DI) transfer, refer to following page.

e Memory area number transfer:
¢ RUN/STOP transfer:

e Remote/Local transfer:

¢ Auto/Manual transfer:

e Interlock release:

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/L ocal Transfer (P. 6-28).
Refer to 6.7 Auto/M anual Transfer (P. 6-23).
Refer to 6.10 Interlock Release (P. 6-36).
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7.5 Engineering Mode

Function block 30 (F30.)

F q El Thisisthe first parameter symbol of Function block 30 (F30.).

FSO . Digital

output

Output assignment

) rr This is used to assign the Output function (Control output, Event output, etc.)
LOuL for the Output (OUT1 and OUT2) and the Digital output (DO1 to DOA4).

Data range Factory set value
lto7 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:
e 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 OuT1 ouT2 DO1 DO2 DO3 DO4
1 MV1 MV 2 EV1 EV2 EV3 EV4
2 MV1 MV 2 EV1 EV2 EV3 HBA1, HBA2
3 MV1 MV 2 EV1 EV2 HBA1, HBA2 FAIL
4 MV1 MV 2 EV1 HBA1, HBA2 EV3 EV4
5 MV1 HBA1, HBA2 EV1 EV2 EV3 EV4
6 MV1 HBA1, HBA2 EV1 EV2 EV3 FAIL
7 MV1 FAIL EV1 EV2 EV3 EV4

MV 1: Manipulated output (control output) [heat-side] EV1:Eventl EV3:Event3 HBAZL Heater bresk darm1  FAIL: FAIL output
MV 2: Manipulated output (control output) [cool-side] EV2: Event2 EV4: Event4 HBAZ2: Heater bregk darm 2

[ “Energized” or “De-energized” of DO1 to DO4 can be changed in Engineering mode.
L] Only “De-energized” is available for the FAIL output. No “Energized” is available.
L] Anoutput logic becomes OR output when two or more Output functions are assigned to one outpui.

L] To use for Heat/Cool PID control or Position proportioning PID control, select a set value
from 1to 4.

[L] Outputs and Event functions not specified in the model codeis not valid if specified.
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7.5 Engineering Mode

F30.
Timer 1l Timer 3
Timer 2 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
o J
I
ol 'Y

F3O . Digital
output

Energized/De-energized

E L 'l' Useto select the Energized or De-energized for the Digital output 1 to 4 (DO1 to DOA4).
= — However, the FAIL alarmisfixed to De-energized.
(When at FAIL alarm occurrence: Contact opened)

Cur
coL
) r
u
A AAA
L— po1: o Energized 1: De-energized
—— DO2: 0: Energized 1: De-energized
DO3: 0: Energized  1: De-energized
DO4: 0: Energized  1: De-energized

AREA

Factory set value: 0000 (energized)

Related parameters

Engineering mode:
e Output assignment (P. 7-79) e Event 3type (P. 7-102)
e Event 1 type (P. 7-85) e Event 4 type (P. 7-109)
e Event 2 type (P. 7-95)

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

—o~o— | —o0—o0— pe | —o——o0— | —0 ~—o0—

energized

Lo FLo b

Energized
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F30.

Alarm (ALM) lamp lighting condition 1
Alarm (ALM) lamp lighting condition 2

CT
input

OPTION

AL

|
L |

—

A

|

Lc

IMRO1WO03-E9

Use to set an alarm (ALM) lamp lighting conditions to Event 1 to Event 4,

HBA1and

HBAZ2.

The alarm lamp is lit through the OR operation of Event 1 to Event 4, HBA1
and HBA?2 each of whichissetto “1: ALM lamp islit.”

AL

AREA sV

.
Lo

A\ A A

A\ A A

Related parameters
Engineering mode:

Factory set value: 1111 (ALM lamp is lit)

Event 1 (EV1):
Event 2 (EV2):
Event 3 (EV3):
Event 4 (EV4):

0: ALM lamp is not lit
0: ALM lamp is not lit
0: ALM lamp is not lit
0: ALM lamp is not lit

Factory set value: 0011 (ALM lamp is lit)

Heater break alarm 1 (HBAL):

0: ALM lampis not lit  1: ALM lamp i
Heater break alarm 2 (HBAZ2):

0: ALM lampis not lit  1: ALM lamp i
“0” fixed (No setting)
“0” fixed (No setting)

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)

1: ALM lamp is lit
1: ALM lamp is lit
1: ALM lamp is lit
1: ALM lamp is lit

s lit

s lit
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F30.

Output status at STOP mode

55

7-82

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).

55

Ly | Factory set value: 0000
A A

PV

AREA

A A4

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:

e 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 :,I Thisisthefirst parameter symbol of Function block 33 (F33.).

F33.
Transmission output type

,q 0 Use to select the transmission output type.

Data range Factory set value

None 1
Measured value (PV)

Set value (SV) monitor

Deviation value

Manipulated output value (MV1) [heat-side] *
Manipulated output value (MV2) [cool-side]
Set value (SV)

Remote setting (RS) input value

NoaRrwdMRO

* For Position proportioning PID control: Feedback resistance input value

Related parameters

Engineering mode:
¢ 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 arecorder.

Output types of transmission output:

Voltage output OtolVDC,0to5V DC,0to10V DC,1to5V DC

Current output 0to20 mA DC, 4to 20 mA DC
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F33.
Transmission output scale high
Transmission output scale low
F/H ; Useto set ascale high limit value or low limit value of the Transmission output.
= Data range Factory set value
,q / q 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. 7-72).

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):

-5.0to +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 (A0).

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

Thisisthe first parameter symbol of Function block 41 (F41.).

ES

|
/

IMRO1WO03-E6

Use to select a action type of the Event 1.

Data range Factory set value
O Nore ] 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 Bad* type becomes the factory set
Input value action: vaue.

5: Processhigh*
6: Processlow?

Set value action:
7: Setvalue (SV) high
8: Setvaue (SV) low

Manipulated output value action:

10: Manipulated output value (MV 1) 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] *

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:

¢ 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 1 hold action (P. 7-87)

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

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 : 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*F  on PV

Low A A High

2: Deviation low (using SV monitor value)
(Event set value is greater than 0.)
ON M|, OFF
Low A A

»P
High v

3: Deviation high/low (using SV monitor value)

T oFF (*F  ON

ON
Low A—v—A—+—N 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 2 ON PV
Low A High

Set value action:

When the Set value (SV) reaches the Event set value, Event ON occurs.

7: SV high:

OFF 2 ON
Low A High'SV

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 ¢ ON
Low A High

MV

\ 4

*

OFF %/ ON Y
Low A A High
(Event set value is less than 0.)

ON My, OFF Py
Low A A High
4: Band (using SV monitor value)
OFF (x| ON M|, OFF oy
Low A——A——A High
6: Process low
oN x| OFF Y
Low A High
8: SV low:
ON M, OFF sy
Low A High
11: MV low [heat-side]
13: MV low [cool-side]
oN x| OFF Y
Low A High
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7.5 Engineering Mode

FA41.
Event 1 hold action

E HD ,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 I the event type is SPeC'f'ed
turned on. by the mode_l and suffix code

o Vaidate the Hold action when transferred from | When ordering, the factory

STOP (control STOP) to RUN (control RUN). | Sét value 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.

¢ Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

¢ Validate the Re-hold action when the Set value
(SV) ischanged.
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
becomesinvalid.

[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 aswelding of relays.

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-21)
Engineering mode:
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 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 A
» 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 isturned 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

[El  The Re-hold action is invalid for any of the following. However, the Hold action is
valid.

e When Setting changerate limiter other than “ OFF (Unused)” are set
¢ When Remote/L ocal transfer isthe 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

Event area
of set value

Event set value Set value
The change of set value

Measured value (PV)
|

Event area :

After the change
of set value

Event set value Set value
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FA41.
Event 1 interlock

E l' 'L ,I Use to salect 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)
e 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

F4 1 . Digital
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 typeis 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
N G Y 4 when ordering, the factory set
When Event 1 typeis Manipulated output value vaue of Event 1 differential
action: gap differs depending on that
0.0t0110.0% 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)
¢ Output status at STOP mode (P. 7-82)
e Event 1 type (P. 7-85)
e Event 1 hold action (P. 7-87)
e 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

value > \/
|

T
|
|
|
|
|
|
|
<
|
|
|
9
=%
@
@
3
=
=
Q
QD
©
m
<
[0}
=]
-
(%]
@
-
|
|
|
|
|
|
|
|
|

» Time

Event status ‘ OFF ON OFF Event status‘ OFF ON

Process high Process low
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F41- Digital
. output

Event 1 delay timer

E H | Event 1 delay timer isto 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)
¢ Output status at STOP mode (P. 7-82)
e Event 1 type (P. 7-85)
e Event 1 hold action (P. 7-87)
e 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 thetimeisup, 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 [~ —f- Yt

Set value (SV) =2 /\ —

[}
[}
r
]
i
|
]
|
]
'
]
|
]
|
]
[}
]
i
]
|
}

Event state & |---—————————-

Non-event state =

700

'<—>' Event 1

: delay timer
! (50.0 seconds)

700

|
ALM lamp state OFF ON

: delay timer
1 (50.0 seconds)

————pmm————eem

|
|
|
|
i
|
Event output ON = |------------- t-----
|
|
|

—————

Event output OFF =

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

[1] TheEvent delay timer is also activated for the following cases.

¢ When set to the event state simultaneously with power turned on.

¢ When set to the event state simultaneously with control changed to RUN (control start)
from STOP (control stop).

[1]  Inthe event wait state, no event output is turned on even after the Event delay timer preset
time has elapsed.
[1]  TheEvent delay timer isreset 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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F41.

Force ON of Event 1 action

Digital
output

OPTION

EEo !

IMRO1WO03-E9

Select the operation state that is output (force ON) as the event action.

I | Factory set value: 0000

Event output turned on at input error occurrence

0: Invalid 1: valid
Event output turned on in Manual mode
0: Invalid 1: vdid

Event output turned on during the Autotuning (AT)
function is being executed

0: Invalid 1: vdid
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: Oto400°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)
T_ Select one of these Select one of these _T
Normal processing Normal processing
(O: Invalid) (0: Invalid)

“0: Invalid”: The event output is produced depending on the selected event action status.
“1:Vvalid:  The event output is forcibly turned on regardless of the event action status.
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Function block 42 (F42.)

F l_/ El Thisisthe first parameter symbol of Function block 42 (F42.).

F42.
Event 2 type

E q ,j Use to select a action type of the Event 2.

Data range Factory set value

o Noe 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 Bad* type becomes the factory set
Input value action: value.

5: Processhigh®
6 Processlow® ]

Set value action:

7: Setvalue (SV) high

Manipulated output value action:

10: Manipulated output value (MV 1) 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] *

Do not set to “9: Unused” for Event 2.

! Event hold action is available.
2The 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 2 set value (P. 7-21)

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

Engineering mode
¢ QOutput assignment (P. 7-79)
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 hold action (P. 7-97)
e 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

EHal

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
« Validate the Hold action when the power is that event type.
turned on.

¢ Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

¢ 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
becomesinvalid.

) When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Usein combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such aswelding 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)
e Output status at STOP mode (P. 7-82)
e Event 2 type (P. 7-95)
e 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)
¢ Output status at STOP mode (P. 7-82)
e Event 2 type (P. 7-95)
e 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).
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F42.
Event 2 differential gap

Digital
output

OPTION

E HE Use to set a Differential gap of the Event 2.

Factory set value

Data range

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

Py ]

When Event 2 type is Manipulated output value
action:

0.0t0110.0 %

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)
¢ 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 2 type (P. 7-95)

e Event 2 hold action (P. 7-97)

e 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 isto 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)
¢ Output status at STOP mode (P. 7-82)
e Event 2 type (P. 7-95)
e Event 2 hold action (P. 7-97)
e 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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F42 . Digital
output

Force ON of Event 2 action

E E O E Select the operation state that is output (force ON) as the event action.

Factory set value: 0000

=

Event output turned on at input error occurrence
O: 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: vdlid

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.)

F43

F43.
Event 3 type

Thisisthe first parameter symbol of Function block 43 (F43.).

£54

Use to select a action type of the Event 3.

7-102

Data range

Factory set value

Deviation action:

1: Deviation high*

2: Deviation low®

3: Deviation high/low*
4: Band!

Input value action:

5: Processhigh®

6: Processlow®

Set value action:

7. Setvaue (SV) high

Manipulated output value action:

10: Manipulated output value (MV 1) 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

Do not set to “9: Unused” for Event 3.

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:

e Event 3 set value (P. 7-21)

Continued on the next page.

IMRO1WO03-E9



7.5 Engineering Mode

Continued from the previous page.

Engineering mode:
¢ QOutput assignment (P. 7-79)
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 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

EHod

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) . N
e Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

o Vaidate the Hold action when transferred from | When ordering, the factory

STOP (control STOP) to RUN (control RUN). | St value of Event 3 hold
2: Re-hold action ON (Hold and Re-hold actions) ?ﬁ;on differs depending on
. . . event type.

o Validate the Hold action when the power is
turned on.

o Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

o Vadlidate the Re-hold action when the Set value
(SV) ischanged.
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
becomesinvalid.

[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.
Usein combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such aswelding of relays.

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 interlock (P. 7-105)
e Event 3 differential gap (P. 7-106)
e Event 3 delay timer (P. 7-107)
¢ 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. 7-106)
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 interlock (P. 7-89).
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F43.

Event 3 differential gap

Digital
output

OPTION

EHS

Useto set a Differential gap of the Event 3.

Data range

Factory set value

When Event 3 typeis deviation, input value or set
value actions:

0 to Input span

Varies with the setting of the Decimal point position

When Event 3 type is Manipulated output value
action:
0.0t0 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)
¢ 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 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 isto 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:
¢ 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. 7-106)
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).

IMRO1WO03-E9

7-107



7.5 Engineering Mode

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.

T

c

AREA sV

O

Factory set value: 0000

Event output turned on at input error occurrence
O: Invalid 1: valid

Event output turned on in Manual mode
0: Invalid 1: vadlid

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

Thisisthe first parameter symbol of Function block 44 (F44.).

£54

IMRO1WO03-E9

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 Band* type becomes the factory set
Input value action: value.

5: Processhigh®
6 Processlow® ]
Set value action:

7. Setvaue (SV) high

Alarm action:
9: Control loop break alarm (LBA)

Manipulated output value action:

10: Manipulated output value (MV 1) 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] *

! 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)
e Control loop break alarm (LBA) time (P. 7-22)
e L BA deadband (P. 7-23)

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

Engineering mode:

¢ Output assignment (P. 7-79) e Event 4 hold action (P. 7-111)

¢ Energized/De-energized (P. 7-80) o Event 4 interlock (P. 7-112)

e Alarm (ALM) lamp lighting o Event 4 differential gap (P. 7-113)
condition 1 (P. 7-81) e Event 4 delay timer (P. 7-114)

e Output status at STOP mode ¢ 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 (L BA)

The Control loop break alarm (LBA) function is used to detect a load (heater) break or a failure in the
externa actuator (magnet relay, etc.), or afailurein 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)

e When the control output reaches0 % (low limit with output limit function)
For direct action:  When the LBA time has passed and the PV has not risen beyond the aarm
determination range, the alarm will be turned on.
For reverse action:  When the LBA time has passed and the PV has not falen below the alarm
determination range, the alarm will be turned on.
¢ 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 falen 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.

[17 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.
[1]  LBA function isnot operative when:
e AT function is activated
e Thecontroller isin STOP mode
e The control typeisHeat/Cool PID control
e LBA functionissetto“0.”
e LBA function is not assigned to Event 4 (E4).
[I]  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 |oop.
[1]  Whilethe 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

EHoY

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) . N
e Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

o Vaidate the Hold action when transferred from | When ordering, the factory

STOP (control STOP) to RUN (control RUN). | St value of Event 4 hold
2: Re-hold action ON (Hold and Re-hold actions) ?ﬁ;on differs depending on
. . . event type.

o Validate the Hold action when the power is
turned on.

o Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

o Vadlidate the Re-hold action when the Set value
(SV) ischanged.
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
becomesinvalid.

[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.
Usein combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such aswelding of relays.

Related parameters
Parameter setting mode:
e Event 4 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 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:

¢ 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)

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 interlock (P. 7-89).
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F44.

Event 4 differential gap

Digital
output

OPTION

EHY

Useto 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:

0.0t0 110.0 %

2

If the event type is specified
by the model and suffix code
when ordering, the factory set
value of Event 4 differentia
gap differs depending on that
event type.

17 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)
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)

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 isto 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 valu

e Control loop break alarm (LBA) time (P. 7-22)

e (P. 7-21)

e LBA deadband (P. 7-23)

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 4 type (P.

e Event 4 hold action (P. 7-111)

e Event 4 interlock (P. 7-112)

e 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 O l_/ Select the operation state that is output (force ON) as the event action.

EEoH

AREA sV

] | Factory set value: 0000
AAAA

Event output turned on at input error occurrence
O: Invalid 1: valid

Event output turned on in Manual mode
0: Invalid 1: vadlid

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

[[17 For the Control loop break alarm (LBA), invaidated 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_,/ q Thisisthe 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 (OUT?2) or Digital output (optional).

F45. CT Digital
CT1 ratio . .

- | Use to set the number of turns in the Current transformer which is used to
Lrr i 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

0to 9999 If the Current transformer (CT)
typeis 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 (HBAL) set value (P. 7-35)
e Heater break determination point 1 (P. 7-38)
¢ 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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F45. cT Digital
CT1 assignment

E Il— ,C/ ’I Use to assign the Current transformer (CT) input to an output from OUT1 or
OouT2.

TheCT input 1istied to HBA1L, and the CT input 2 tied to HBA2, so when CT1
isassigned to OUT1, HBA1 is also automatically assigned to OUT1.

Data range Factory set value
0: None (Heater break alarm function OFF) 1
1 OouT1
2 ouT2

310 6: Do not set thisone

L] TouseHBA for athree-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) e CT1lratio (P. 7-116)
¢ Heater break determination ¢ Heater break alarm 1 (HBAL)
point 1 (P. 7-38) type (P. 7-117)

e Heater melting determination
point 1 (P. 7-39)

F45 CcT Digital
Heater break alarm 1 (HBA1) type

Hb q ,I Use to select the Heater break alarm 1 (HBA) type.

Data range Factory set value
0: Heater break alarm 1 (HBA1) type A Varies with the type of
Thetype A corresponds to the time-proportional control output (OUT1) being
control output. specified at ordering.

Relay, Voltage pulse, Triac,
or Open-collector output: O
V oltage/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 (HBA1) set value (P. 7-35)
o Heater break determination point 1 (P. 7-38)
¢ Heater melting determination point 1 (P. 7-39)
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Engineering mode:
e Output assignment (P. 7-79)
e CT1ratio (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 statusis only detected when the output device is melting.
* |t isassumed 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 %.

L.l When changing the value of CT assignment, the type of Heater break aarm (HBA)
automatically changes.

CT assignment HBA Type
1: OUT1 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 OUT1 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)

. input output
delay times

H b | To prevent producing a false aarm, the dlarm function waits to produce an alarm
L | status until the measured CT input value is in an darm 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 (HBAL) set value (P. 7-35)
¢ Heater break determination point 1 (P. 7-38)
¢ Heater melting determination point 1 (P. 7-39)
Engineering mode:
e Output assignment (P. 7-79)
e CT1lratio (P. 7-116)
e CT1 assignment (P. 7-117)
e Heater break alarm 1 (HBAL) 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

HBA state ' HBA ON
OFF

HBA delay time
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Function block 46 (F46.)

F l_,/ ,C' Thisisthe 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 (OUT?2) or Digital output (optional).

F46. CT Digital
CT2 ratio . .

'I' l’- r ,J 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:
o Heater break alarm 2 (HBA?2) set value (P. 7-35)
o Heater break determination point 2 (P. 7-38)
¢ Heater melting determination point 2 (P. 7-39)
Engineering mode:
e CT2 assignment (P. 7-121)
e Heater break alarm 2 (HBA?2) type (P. 7-122)
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F46. cT Digital
CT2 assignment

E l[‘ F/E Use to assign the Current transformer (CT) input to an output from OUT1 or

ouT2.
The CT input 1istied to HBA1L, and the CT input 2 tied to HBA2, so when CT2

isassigned to OUT2, HBA2 is also automatically assigned to OUT2.

Data range Factory set value
0: None (Heater break alarm function OFF) 0
1 OouT1
2 ouT2

310 6: Do not set thisone

[[1] To useHBA for athree-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)
¢ Heater melting determination point 2 (P. 7-39)
Engineering mode:
¢ QOutput assignment (P. 7-79)
e CT2ratio (P. 7-120)
e Heater break alarm 2 (HBA?2) type (P. 7-122)
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F46 . CcT Digital
input output
OPTION

Heater break alarm 2 (HBAZ2) type

Hb C’ E Useto select the Heater break alarm 2 (HBA2) type.

Data range Factory set value

0: Heater break alarm 2 (HBA?2) type A 0
Thetype 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 (HBA?2) set value (P. 7-35)
e Heater break determination point 2 (P. 7-38)
¢ Heater melting determination point 2 (P. 7-39)
Engineering mode:
e Output assignment (P. 7-79)
e CT2ratio (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 adarm 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 2 (HBAZ2) set value (P. 7-35)
o Heater break determination point 2 (P. 7-38)
¢ Heater melting determination point 2 (P. 7-39)
Engineering mode:
e Output assignment (P. 7-79) e CT2 assignment (P. 7-121)
e CT2ratio (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 L’—l' Thisisthe first parameter symbol of Function block 50 (F50.).

F50.
Hot/Cold start

,CI ,_{ 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)

e 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.
Vaue asaresult of control
. Auto mode ;
Hot start 2 Same as that before power failure computation *
Manual mode Output limiter low *
Cold start Manual Output limiter low 3
Started in the control stop (STOP)

STOP start state regardless of the RUN mode Manipulated output value at STOP mode *

before power failure. *
Factory set value: Hot start 1

1 If changed to RUN from STOP by RUN/STOP transfer after start, set to the operation mode before power
failure occurs.

2 Theresult of control computation varies with the control response parameter.

3 |f thereis no Feedback resistance (FBR) input in Position proportioning PID control, the following results.
e Hot start 2 (Manua mode): No output (no control motor is driven)

¢ Cold start: No output (no control motor is driven)
e 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.

17 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/ 'C'I 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)
¢ 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.

¢ When aMeasured 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 A High

Set value (SV) Start determination point setting
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F50.

External input type

Commu-
nication

OPTION

LAn

Use to select the type of external input.

IMRO1WO03-E9

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 dave controller to “1: Intercontroller communication cascade
control” or “2: Intercontroller communication ratio setting.”

2 For the Remote setting (RS) input, refer to 6.8 Remote/L ocal Transfer

(P. 6-28).

I For the cascade control, refer to 6.14.5 Cascade control function

(P. 6-82).

& For theratio 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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o
nication

Master channel selection

- r H Set the master controller address set by Device address2 (Add2) to Master
nL channel selection (MCH) of each dave 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

Oto31 0

[L] 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:

e 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).
Setthe adaress by Master channel selection (MCH):
Device address 2 Lo .
(Add2) screen. The Master channel selection is invalid.
Slave controller Slave controller
Address 1 Address 2
Set the address b)-/\ Set the address by
Device address 2 Device address 2
(Add2) screen. (Add2) screen.
External input type (CAM): External input type (CAM):
Set to 1 (Intercontroller communication cascade control) Set to 1 (Intercontroller communication cascade control)
or 2 (Intercontroller communication ratio setting). or 2 (Intercontroller communication ratio setting).
Master channel selection (MCH): Master channel selection (MCH):
Set the address “0” of master controller. Set the address “0” of master controller.
Set the address of master controller setby Device Set the address of master controller setby Device
address 2 (Add2) screen to the master channel address 2 (Add2) screen to the master channel
selection. selection.
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F50.
SV tracking
I~ To select Use/Unuse of SV tracking.
I rt 9
Data range Factory set value
0: Unused 1
1: Used

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 Loca mode to prevent rapid

set value change.
Operation mode: Local — Remote EE— 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 =

Remote
set value =

NI

L P Time (1)

IMRO1WO03-E9

0

Remote/Local transferred point
(SV tracking used)

Set value (SV)

Local A
set value =
}
Remote !
set value = !
]
]
L P Time (t)
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

modeis used.
[Balanceless/Bumpless function]

1: When selected by Digital input (DI):
Manipulated output value (MV1 or MV2) in
previous Manua mode is used.

[MV transfer function]
When selected by front key:
Manipulated output value (MV1 or MV2) in
Auto modeis used.
[Balanceless/Bumpless function]

2: Manipulated output value (MV1 or MV2) in
previous Manua 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/Manua transfer (P. 7-17)

& For the Baancelessbumpless 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/Manua transfer (P. 7-17)
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Function block 51 (F51.)

F5

|
l.

F51.

Thisisthe first parameter symbol of Function block 51 (F51.).

Control action

o5

Use to select the action type of control.

Data range

Factory set value

0: Brilliant 11 PID control (direct action)

1: Brilliant I1 PID control (reverse action)

2: Brilliant 11 Heat/Cool PID control [water cooling]

3: Brilliant 11 Heat/Cool PID control [air cooling]

4: Brilliant 11 Heat/Cool PID control [Cooling gain
linear type]

5: Brilliant Il Position proportioning PID control
(reverse action)

6: Brilliant |1 Position proportioning PID control
(direct action)

1

If the control action is
specified by the model and
suffix code when ordering,
that control action becomes
the factory set value.

[ 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 generaly for heat control.

MV MV
A A
» 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, thisis effective
when cool control isrequired in extruder cylinder temperature control.

Water cooling/Air cooling:

Cooling gain linear type:

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.

capability is employed.

Manipulated output

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 A » Temperature
Set value
(sV)
OL: Overlap oL DB DB: Deadband

® 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)
m
o I @ @ When the Feedback resistance
O —E — | (FBR) is provided, terminal
Power supply to OUT?2 (close-side) numbers from 17 to 19 can be
control motor @ _ availed.
&
[24)
- |+
CLOSE TC
WIPER
OPEN v |
Control motor :
o .
Liquids —=

7-130

| Controlled object

The algorithm assuming applications without nonlinear cooling

IMRO1WO03-E9
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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]

¢ The vave postion can be manually changed. [Manipulated output value (MV) setting in Manual mode]

¢ The feedback adjustment is necessary. [Feedback adjustment preparation]

¢ 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]

¢ 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:
e 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 (OUTL1) 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 (x: 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 [MV 1] 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
Action at Feedback resistance (FBR) input error X —
X
X

Feedback adjustment

Control motor time * 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.

L[] When the control action is the Position proportioning PID control, the Startup tuning (ST) is
not availed. In addition, the Output change rate limiter isinvalid.

L& 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 11 PID control

PID control isa control method of achieving stabilized control result by setting P (Proportional band),

| (Integral time) and D (Derivative time) constants, and is widely used. However with this PID control
if P, 1 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 I1 PID control a
form of “response to control set value change” can be selected from among Fast, M edium 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) islowered 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 \//-\V/\J

P, I and D constants set so as to be in good response to disturbance

Response to set value change Response to disturbance change
/\__Nn /\.
Set value / N v Set value A/
Brilliant Il PID control
Response to set value change Response to disturbance change
J/ Fast
Medium
Set value /\'lé Set value VAN
A4
Slow

Restriction of undershooting when the set value (SV) is lowered

The undershoot factor
is small.

Set value T =X

7~

The undershoot factor
is large.
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F51.

Integral/Derivative time decimal point position

I ddP

Use to select a Decimal point position of Integral time and Derivative time.

F51.

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

o Derivative time limiter (high) [heat-side] (P. 7-152)

e Derivative time limiter (low) [heat-side] (P. 7-152)

o Integral time limiter (high) [cool-side] (P. 7-154)

o Integral time limiter (low) [cool-side] (P. 7-154)

e Derivative time limiter (high) [cool-side] (P. 7-155)

o Derivative time limiter (low) [cool-side] (P. 7-155)

Derivative gain

diA

IMRO1WO03-E9

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
0.1t010.0 6.0

1 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)

o 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):
oo Use to set the ON/OFF control differential gap (lower).
Data range Factory set value
1

TC/RTD inputs:
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:
e 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.

A
Differential gap
(Upper)
Set value (SV)

Differential gap
(Lower)

Manipulated output | = g OFF ON OFF ON OFF

value (MV)
P Time
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F51.
Action (high) at input error
Action (low) at input error

F?' E E Action (high) at input error:
oo Use to select the action when the measured value reaches the Input error
determination point (high).
T Action (low) at input error:
i I‘: 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: 0to400°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 | | "I |7 Action area at input error
T T
(‘) °C 50 °C 300 °C 400 °C
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 C’ I:I When the measured value reaches Input error determination point and Action at
= input error is set to “1: Manipulated output value at input error,” this
manipulated value is output.

Data range Factory set value
—-105.0 to +105.0 % 0.0

L] Theactua 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:
¢ 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)
e Vaveaction at STOP (P. 7-162)

F51.
Manipulated output value (MV1) at STOP mode
Manipulated output value (MV2) at STOP mode

r ':’ H ,I Manipulated output value to be output at STOP (control stop)

Data range Factory set value

r 5 b’ E' _5.0t0+105.0 % 50

LI 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 (MV 1) at STOP (mode) is output.

Related parameter
Operation mode:
e RUN/STORP 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]

_ Use to set the Output change rate limiter (up) to limit of the variation of output
oruy is set. Useto set the Output change rate limiter (down).
Data range Factory set value
ord 9 ,
0.0 to 100.0 %/second of manipulated output 0.0
113 (0.0: OFF)
oruc
LL] Invalid when the control action is the Position proportioning PID control.
J
or d C 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.

¢ 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

7

Manipulated output (MV) =p|«s
0.0to

Sudden 100.0 % of
variation of Mv / manipulated
output 1second Output

Manipulated output (MV) =

Output limiter low Set the amount of increase given to the
0% y operation output in the percentage of
manipulated output for each second.

Sudden change in the output at power-up, set value
change or by disturbance

The output changes at specific rates set by Output change rate limiter (up) even under the situations
where a sudden output change would occur without Output change rate limiter function. There is also
independent Output change rate limiter (down).

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

[L] If the output change rate is set smaller, it will cause slow control response and affect
Derivative action.

1]  When the Output change rate limiter is used, you may not be able to obtain appropriate PID
constants by Autotuning.

[1]  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):

Use to set the high limit value of Manipulated output (MV 1) [heat-side].
Output limiter low (MV1):

Use to set the low limit value of Manipulated output (MV 1) [heat-side].
Output limiter high (MV 2):

Use to set the high limit value of Manipulated output (MV 2) [cool-side].
Output limiter low (MV 2):

0
it

0
——

(W]

r~

x| |-
M

0 L L ,_-_' Useto set the low limit value of Manipulated output (MV 2) [cool-sidg].
Data range Factory set value
Output limiter high (MV 1): 105.0
_ Output limiter low (MV1) t01050% __________ | ____________________
Output limiter high (MV2): 105.0
Output limiter low (MV2) to 105.0 %
Output limiter low (MV1): -5.0
_50%toOutput limiter high (MV1)
Output limiter low (MV2): [ 50
—5.0 % to Output limiter high (MV2)

L1 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.

7-138 IMRO1WO03-E9



7.5 Engineering Mode

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)
e Output change rate limiter (up) [MV 1],
Output change rate limiter (down) [MV1],
Output change rate limiter (up) [MV 2],
Output change rate limiter (down) [MV 2] (P. 7-137)
e Output value with AT turned on,
Output value with AT turned off (P. 7-148)

B Description of function
Thisisthe function which restricts the high and low limits of Manipulated output values (MV).

Manipulated output value (MV)

100 % g Manipulated output value

is not produced within this
| range.

Output limiter high=>»

Manipulated output value (MV)

Output limiter low=>»
The Manipulated output value is not

produced within this range.
0 %=> Time

[L]  Output limiter is available for ON/OFF action.
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F51.
input

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

Power feed input

Control

tput

Power feed transformer % outpu
® L fSs—
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 - —>»
P rate limiter forward output value (MV)

A 4

Relationship between the Power feed forward and Output change rate limiter

M When the Power feed forward function is set to “1: Used,” the function is turned off
under thefollowing condition.
¢ When no Power feed forward (PFF) input isused (no Power feed transformer is
connected)
e When Power feed forward (PFF) input voltageis decreased by about 30 % of the
rated value

[I]  This parameter applies only to instruments specified with the Power feed forward function
(optional) when ordered.

[N Always use the dedicated power feed transformer included.
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F51.
Power feed forward gain

PFF
input

OPTION

’EI F F C, Useto set again used for the Power feed forward (PFF) function.
= Power feed forward gain should not be changed under ordinary operation.

Data range

Factory set value

0.01t0 5.00

1.00

L1 Under ordinary operation, it is not necessary to change Power feed

forward gain set value.

Related parameter
Engineering mode:

¢ 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, theinstrument is used at again of 1.00.

L]  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) e
ﬁDisturbance

I Measured value (PV)

Deviation derivative: PID control putting much emphasis on follow-up most adaptive to ramp
control or cascade control using aratio 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 ,I E, Thisis afactor to suppress undershoot on the cool side.

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:
e 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) W

The undershoot factor
is large.

[E) 1f the Under shoot suppression factor is set too small, the under shoot function acts excessively
and prevents the Measured value (PV) from reaching the Set value (SV). As aresult, the PV
stabilizes at an offset or approachesthe set value very slowly, preventing normal control.

In this event, change the setting for the Undershoot suppression factor to a dightly higher
value.
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F51.
Overlap/Deadband reference point

C/ b ,D 'E/ Adjust the Overlap/Deadband reference point at Heat/Cool PID control.
Data range Factory set value
0.0t0 1.0 0.0

1] 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 Proportiona band [heat-side] (P. 7-24) e Control action (P. 7-129)
e Proportional band [cool-side] (P. 7-27)
e 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].

¢ 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
—
Temp.
0% A A A P
Setvalue Setvalue Setvalue
(SV) (SV) (Sv)
{ dg'%A} { ngA} { dE'%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—» «—»
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
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
/ '
4
Heat-side , Cool-side Heat-side Cool-side
output value , output value output value + | output value
/I //
0% A/ »Temp. 0% A/ »Temp.
Set value Set value
(SV) (sv)
[dbPA] [dbPA]
Qeadbang dbPA: Overlap/Deadband reference point 4OV9”31P=
and - - - - Position of Proportional band when Deadband is 0.
[Overlap/Deadband reference point: 1.0 ]
Position of

MV Proportional band  Proportional band MV
[heat-side] [cool-side]
le—» «—»
100 % 100 %
Heat-side /" Cool-side Heat-side
output value output value output value
0% >Temp. 0%
Position of Proportional Set value (SV) .
band when Deadband [dbPA]  dbPA: Overlap/Deadband reference point
s 0. Deadband

Proportional band
when Deadband is 0.

Cool-side
output value

A > Temp.
Set value (SV)
[dbPA]

Overlap

[1]  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.

IMRO1WO03-E9
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Function block 52 (F52.)

F C' El Thisisthe first parameter symbol of Function block 52 (F52.).
F52.
AT bias
Q ’l' ,l_, 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. 7-72).

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

7-146 IMRO1WO3-E9



7.5 Engineering Mode

F52.
AT cycles

Arl

B Example

The number of ON/OFF cycles is selected when the Autotuning (AT) function
is executed.

Data range Factory set value

0: 1.5cycles 1
1: 2.0cycles
2: 25cycles
3: 3.0cycles

Related parameter
Operation mode:
e PID/AT transfer (P. 7-15)

When the AT cycle is set to 1.5 cycle and the Autotuning (AT) function is executed just after the

power isturned on.

Measured value (PV)
A AT cycle: 1.5
AT cycle: 1.0
< >

Set value (SV) =&

AP

Vot

Start the PID computation in accordance with

PID parameters &allculated by AT.

A A

P Time

AT start AT end

IMRO1WO03-E9
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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 preventsthe AT function from malfunctioning caused by noise.

Data range Factory set value
0.0 to 50.0 seconds 10.0

Related parameter
Operation mode:
¢ 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 timeto “1/100 x Time required for temperature rise.”

[Example]

A: AT cycletime when the AT differential gap timeis 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) =2

AWa\
\j\/

P Time

0 <
AT start N
AT differential gap time

»

[1] Thefactory set value of the AT cycleis 2 cycles.
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F52.

Output value with AT turned on
Output value with AT turned off

H I~ Output value with AT turned on:

L an This parameter is for limiting the Manipulated output value (ON side) while
the Autotuning (AT) function is being executed.

F/ 'I' 0 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

(AN
AN

The actual output value becomes the value restricted by the output limiter.

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 (MV 1), Output limiter low (MV 1),
Output limiter high (MV 2), 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-E9
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F52.
Proportional band limiter (high) [heat-side]
Proportional band limiter (low) [heat-side]

P L H Proportional band limiter (high) [heat-side]:
Use to set the high limit value of Proportional band [heat-side].

/D ) ) Proportional band limiter (low) [heat-side]:
LL 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):

eI 0000000 |

Voltage (V)/Current (I) inputs: Proportional band limiter (high):

0.0 to 1000.0 % of input span 1000.0 %
Proportional band limiter (Iow):

0.0%

Related parameters
Operation mode;

e PID/AT transfer (P. 7-15)

e Startup tuning (ST) (P. 7-16)
Parameter setting mode:

¢ 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]

l’ | H Integral time limiter (high) [heat-side]:
L 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].

I

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.

L 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 contral).

Related parameters
Operation mode:
¢ 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 |ntegral/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{ | H Derivative time limiter (high) [heat-side]:
L 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.

L1 if the Autotuning (AT) function is executed when the Derivative time
limiter (high) [heat-side] is set at “0” or “0.0,” P and | 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:
¢ 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]

PclH

Pcll

IMRO1WO03-E9

Proportional band limiter (high) [cool-side]:

Use to set the high limit value of Proportional band [cool-side].

Proportional band limiter (low) [cool-side]:

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:
1 (0.1, 0.01) to Input span (Unit: °C[°F])
Varies with the setting of the Decimal point position
(P. 7-7).

Proportional band limiter (high):

Input span

Proportional band limiter (Iow):

1(0.1, 0.01)

Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of input span

Proportional band limiter (high):

1000.0 %

Proportional band limiter (Ilow):

0.1%

LL] The Proportional band limiter (high) [cool-side] and Proportiona band

limiter (low) [cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
¢ PID/AT transfer (P. 7-15)
Parameter setting mode:
e Proportional band [cool-side] (P. 7-27)
Engineering mode:
¢ Decimal point position (P. 7-71)
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F52.
Integral time limiter (high) [cool-side]
Integral time limiter (low) [cool-side]

l’ C L H Integral time limiter (high) [cool-side]:

Use to set the high limit value of Integral time [cool-side].
) ) ) Integral time limiter (low) [cool-side]:
I CLL 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

[L] The Decima point position for data differs depending on the
Integral/Derivative time decimal point position.

L 1f 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.

LL] TheIntegral time limiter (high) [cool-side] and Integral time limiter (Iow)
[cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
¢ PID/AT transfer (P. 7-15)
Parameter setting mode:
e Integral time [cool-side] (P. 7-27)
Engineering mode:
e |ntegral/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]

C/ C | H Derivative time limiter (high) [cool-side]:
L Use to set the high limit value of Derivative time [cool-side].

|1 Derivative time limiter (low) [cool-side]:
OocLL 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

[L] The Decima point position for data differs depending on the
Integral/Derivative time decimal point position.

L] 1f the Autotuning (AT) function is executed when the Derivative time
limiter (high) [cool-side] isset at “0” or “0.0,” P and | values suitable to
PI control (cool-side) are computed.

[ 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:
¢ 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 ,C/ | 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.

F’ C H I_II 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

LL] The Proportional band adjusting factor [cool-side] is valid only during
Heat/Cool PID control.

Related parameters
Operation mode:
¢ PID/AT transfer (P. 7-15)

Parameter setting mode:
e Proportiona band [heat-side] (P. 7-24)
e Proportional band [cool-side] (P. 7-27)

F52.
Integral time adjusting factor [heat-side]

Integral time adjusting factor [cool-side]

] ,E, | Integral time adjusting factor [heat-side]:
L This is a factor which is multiplied by the Integral time [heat-side] computed

by executing the Autotuning (AT) function.

l’ C H’ N ,’ Integral time adjusting factor [cool-side]:
Thisis a factor which is multiplied by the Integral time [cool-side] computed

by executing the Autotuning (AT) function.

Data range

Factory set value
1.00

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-E9

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.

Data range

Factory set value

0.01 to 10.00 times

1.00

[ The Derivative time adjusting factor [cool-side] is valid only during

Heat/Cool PID control.

Related parameters
Operation mode:
¢ 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.)

F C’ :,I Thisisthe first parameter symbol of Function block 53 (F53.).
== Only when Position proportioning PID control is selected, the parametersin 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.

F53.
Open/Close output neutral zone

l_,/ ﬂ’ ,L, Use to set Open/Close output neutral zone.
Data range Factory set value
0.1 to0 10.0 % of output 20

Related parameters

Engineering mode:
¢ Open/Close output differential gap (P. 7-159)
¢ 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.

Sampling cycle
I I

Addition of +AMV §

Neutral zone

|
I S,
I
|
1
|
|

The controller does not output
the AMV to a control motor when
the PID computed output value
is within the neutral zone.

Addition of —AMVL

Open T

t
Close l The open-side output is ON

The close-side output is ON
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F53.
Open/Close output differential gap

l_{ H 5 Use to set differentid 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:
¢ 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 —pp|

Open side OFF

()

[
| |
I I MV1
ig
| |

[ |

| |

l I
MV1: Manipulated output value

Differential gap of
Open/Close output

>

Close side OFF

F53.

Action at Feedback resistance (FBR) input error

l_{ b - 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:
¢ Open/Close output neutral zone (P. 7-158)
¢ Open/Close output differential gap (P. 7-159)
¢ Feedback adjustment (P. 7-160)
e Vave action at STOP (P. 7-162)
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F53.

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 (CLYS): During adjustment on the close-side

B Adjustment procedure

At the Adjustment preparation screen, press the shift key for 5 secondsto start the adjustment.
The display automatically returns to the Adjustment Preparation screen after the adjustment is

completed.

ID Adjustment preparation screen
o5

Add

\LPress the shift key for 5 seconds.

P Adjustment screen for open direction.
o5

oPn
\LAutomatically

’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.
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
1] 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 outp

ut limiter

0 ‘l ,q This is a restricted vaue when the output on the open or closed side is

integrated. If the output on the open (or closed) side is output in succession, itis
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) sideisreversed, 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:

e 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
is output for 3 seconds.

Open-side side integrated
value: 30 %

The output on the open-side The output on the close-side is
is output for 5 seconds. output for 2 seconds, and the

STOP integrated output value of open-
[Open-side side integrated] side is reset at once.

value: 80 % Next, the output on the close-side

STOP
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starts being integrated.
(New close-side integrated value
becomes 20 %.)
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F53.
Valve action at STOP

H ,C/l Select the valve action when Feedback resistance (FBR) input is disabled or
L “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 0
1: Close-side output ON, Open-side output OFF
2: Close-side output OFF, Open-side output ON

Related parameter
Engineering mode:
e Action at Feedback resistance (FBR) input error (P. 7-159)

F53.

Action at saturated output

l_/ 'C'l C’ o Set to maintain ON state for the close-side (or open-side) output when the valve
= = position isfully closed (or opened).

Data range Factory set value

0: Invalid (The close-side [or open-side] output turns to OFF 0
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)]).

Related parameter
Engineering mode:
¢ Action at Feedback resistance (FBR) input error (P. 7-159)
B Description of function

[When the Action at saturated output isinvalid]
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 isvalid]
The close-side output remains ON when the valve positionis 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.
0 Tovalidatethe Action at saturated output, make sure to use valve with limit switch.

[ Refer to the Action at Feedback resistance (FBR) input error for the valve action when the
FBR input is broken.
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Function block 54 (F54.)

F C’ l_’l Thisisthe first parameter symbol of Function block 54 (F54.).

F54.
ST start condition

C' l’— C' 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 0

power isturned 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 isturned on; or when transferred from
STOPto RUN.

2: Activate the Startup tuning (ST) function when the
Set value (SV) is changed.

Related parameter
Operation mode:
e Startup tuning (ST) (P. 7-16)

F54.
ST proportional band adjusting factor

5 I~ FI ,l_l 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.

Thisis afactor 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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7.5 Engineering Mode

Function block 55 (F55.)

F C’ q Thisisthe first parameter symbol of Function block 55 (F55.).

>
nication

Automatic temperature rise group

Lr H r E 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

0to 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.”

L] If the group RUN/STOP function via Intercontroller communication is
used, al of the controllers in one group can simultaneously start rising
the temperature.

%" For the Automatic temperature rise, refer to 6.14.4 Automatic
temperaturerise 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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7.5 Engineering Mode

i
nication

RUN/STOP group

r C’ I~ Group No. when RUN/STORP transfer is made for each group.
Ju Controllers with the same group numbers are collected in one group and
RUN/STORP transfer is made for each group.

Data range Factory set value
0to 16 (0: RUN/STOP group function OFF) 0

[I] 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.”

[LL] 1f 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.

L] If the group RUN/STOP function is used when an Automatic temperature
rise via Intercontroller communication is made, al 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/STORP transfer (P. 7-18)

Engineering mode:
e 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

[1] The Automatic temperature rise dead time is also computed when the
Startup tuning (ST) function [only when power is turned on] is executed.

& For the Automatic temperature rise, refer to 6.14.4 Automatic
temperaturerisefunction [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 gradient data (P. 7-167)

Automatic temperature rise gradient data

CHRT

IMRO1WO03-E9

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

1] The Automatic temperature rise gradient data is also computed when the
Startup tuning (ST) function [only when power isturned on] is executed.

= For the Automatic temperature rise, refer to 6.14.4 Automatic
temperaturerisefunction [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)

o Automatic temperature rise dead time (P. 7-167)
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Function block 60 (F60.)

F ‘l',l Thisisthe 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

'I' F, ,CI ,I Communication 1 protocol:
= Use to select the protocol for Communication 1 function.

r = ,D E Communication 2 protocol:
Ln 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).

& For the Communication function, refer to the separate FB100/FB400/
FB900 Communication Instruction Manual (IMRO1WO04-E0O).

Related parameters
Setup setting mode:
¢ Device address 1, Device address 2 (P. 7-44)
e Communication speed 1, Communication speed 2 (P. 7-44)
e 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)
¢ 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.)

mnr
Il

F70.

Thisisthe first parameter symbol of Function block 70 (F70.).

Setting change rate limiter unit time

Sdr7

Set the time unit for Setting change rate limiter (up/down).

F70.

Soak time unit

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)

57 dP

Use to select the time unit for Area soak time.

IMRO1WO03-E9

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 Areasoak time (P. 7-32)
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7.5 Engineering Mode

Function block 71 (F71.)

F I',i ,I Thisisthe first parameter symbol of Function block 71 (F71.).

F71.
Setting limiter high
Setting limiter low

q ) H Setting limiter high: Useto set a high limit of the set value.
JL Setting limiter low: Useto set alow limit of the set value.

q‘l ’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. 7-70).

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.)

l.

Fo1.
ROM version monitor

F q / Thisisthe first parameter symbol of Function block 91 (F91.).

E El l',l l',l Displaysthe version of loaded software.

Display range

Factory set value

Version of ROM built in the controller

Fo1.
Integrated operating time monitor

r
(]

Displays the integrated total operating time of the controller.

Display range

Factory set value

0 to 19999 hours

IMRO1WO03-E9
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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
-10.0t0 +100.0 °C —

Fol.

Power feed forward input value monitor
1 I~ Displays the input value of a power feed transformer.
HERT]  pisystenpuvaieo ap
Display range Factory set value
0.0to0 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)

[[I] 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
M easured * 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.]
oo Over-scale
[Flashing] Measured value (PV) isabovethe | e Event output:
display range limit high (or +19999). Output depending on
LU Underscale the event action at
[Flashing] Measured value (PV) is below the Input error
display range limit low (or —19999).
P Display range limit
Input scale low Input scale high
Measured Measured
Measured value value (PV) Input range value (PV)
(PV) display 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

Input error determination point

VAN N
Input error determination point
(low) (high)
Manipulated output at ¢ Auto mode

Manipulated output at

input error

A

Manipulated output
(MV)

F

Chooses either

d

Manipulated output value (MV)
obtained by PID control

e Manual mode
Manipulated output value (MV)
at manual setting

input error

v

Chooses either

i
R

A

Present output

Event ‘

Event status at input error

»
»

Present output

Event status at input error

* "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-E9



8.1 Error Displays

B Self-diagnostic error

In an error is detected by the Self-diagnostic function, the PV display shows “Er~r,” and the SV
display shows the error code. If two or more errors occur simultaneously, the total summation of these
error code is displayed.

¢ Response signal from A/D
converter is abnormal.

Custom data error

e There is an abnormality on
download data and it cannot
execute.

Watchdog timer error
e The part of aninternal
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.

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
,'_'l Back-up error PuL ) turned on again, then
~ | e Back-up action is abnormal. All the output is OFF probable cause may be
e Datawritefailure (Same as the power off) external noise source
. Lo affecting the control
l_,l A/D conversion error Communication: system. Check for the

Possible

<Example of error display>

l_,I

external noise source.

If an error occurs after the
power isturned on again, the
FB400/900 must be repaired
or replaced.

Please contact RKC sales
office or the agent.

If any of the following error occurs, all action of the FB400/900 is stopped.

number is not displayed.

In this case, the error

RAM error (RAM check)

Description Action Solution
Power supply voltage is abnormal (power Display: All displayisOFF | The FB400/900 must be
supply voltage monitoring) repaired or replaced.

Output: All output is OFF

Communication:
No response

Please contact RKC sales
office or the agent.

IMRO1WO03-E9
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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 RK C sales office or the agent.

If it is necessary to replace adevice, 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.

8-4
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8.2 Solutions for Problems

W 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
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 terminals

The proper power supply voltage is
not being supplied.

Apply the normal power supply by
referringto 9. SPECIFICATIONS
(P.9-1).

Display is abnormal

Noise sourceis present near the
instrument.

Separate the noise source from the
instrument.

Set the appropriate digital filter
according to the responding control
systems.

Theterminal board on the instrument
using the thermocoupleis 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 isin
paralel 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 biasis set.

Set the PV biasto “OFF" by
referring to PV bias (P. 7-40).
However, thisislimited only to
when the PV hias setting can be
changed.

The PV ratiois set.

Change the PV ratio setting by
referring to PV ratio (P. 7-40).
However, thisislimited only to
when the PV ratio setting can be
changed.

Display value fluctuates

Setting of measured input sampling
cycleis not appropriate.
(Factory set value: 100 ms)

Set the appropriate sampling cycle
by referring to Sampling cycle
(P. 7-76).

However, thisislimited only to
when the sampling cycle setting
can be changed.

@1 How to check if the input function of the controller is working correctly.

¢ 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 isworking correctly.

¢ When the controller is configured as RTD input:
Connect a 100 Q resister 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 isworking correctly.

¢ When the controller is configured as V oltage/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 isworking correctly.

IMRO1WO03-E9
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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
referringto 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 isinserted
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.

8-6
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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 changerate limiter
(up/down) (P. 7-137).

However, thisislimited 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) is1°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 output change in step

The output change rate limiter is
Set.

Set the Output change rate
limiter to “0.0: OFF” by referring
to Output changerate limiter
(up/down) (P. 7-137).

However, thisislimited 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.

IMRO1WO03-E9
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8.2 Solutions for Problems

B Operation
Problem Possible cause Solution
No control RUN can be made by [ RUN/STOP transfer of the Digital | Check the contact state of
key operation input (DI) is set to the contact RUN/STORP transfer by referring
opened. to 6.4 RUN/STOP Transfer
(Digital input: Only DI5) (P. 6-11).
Auto/Manual transfer of the Digital | Check the contact state of

key operation.

(Digital input: any of DI5 to DI7)

No Manual mode can be made by

input (DI) is set to the contact
opened.

Auto/Manual transfer by referring
t0 6.7 Auto/Manual Transfer
(P. 6-23).

key operation

(Digital input: either DI5 or DI6)

No Remote mode can be made by

Remote/L ocal transfer of the
Digital input (D) 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).

made by key operation

Digital input (DI1 to DI3): Areatransfer
Digital input (D14): Areaset

No control area transfer can be

Control areatransfer of the Digital
input (DI) is set to the contact
opened.

Check the contact state of control
areatransfer by referring to

6.9 Control Area Transfer

(P. 6-32).

key operation

No setting change can be made by

Set datais locked.

Release the Set datalock by
referring to Set lock level
(P. 7-47).

Set value (SV) does not become

value

more than (or less than) a specific

The Setting limiter is set

Change the Setting limiter setting
by referring to Setting limiter
high/low (P. 7-170).

However, thisislimited only to
when the Setting limiter setting
can be changed.

Set value (SV) does not change
immediately when the set value
(SV) ischanged

The Setting change rate limiter is
Set.

Set the Setting change rate limiter
to “OFF” by referring to Setting
changerate limiter (up/down)
(P. 7-31).

However, thisislimited only to
when the Setting limiter setting
can be changed.

Remote setting (RS) input value
display differs from the actual
value

The RS biasis set.

Set the RS biasto “OFF” by
referring to RS bias (P. 7-42).
However, thisislimited only to
when the RS bias setting can be
changed.

The RSratio is set.

Change the RS ratio setting by
referring to RS ratio (P. 7-42).
However, thisislimited only to
when the RS ratio setting can be
changed.

8-8
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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 | Change the Event action type by
specification. 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 Check the setting details by
Energized/De-energized is referring to
reversed. Energized/De-ener gized (P. 7-80).

When FAIL is selected for digital output:
De-energized fixed: Contact opens under
FAIL

Setting of Event differential gap is | Set the appropriate Event

not appropriate. 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 | Event function is not assigned to | Check the contents of Output
turned on the Digital output (DO). assignment by referring to Output
assignment (P. 7-79).

Event hold action is not activated. | The Setting change rate limiter is Set the Setting change rate limiter
Set. to “OFF" by referring to Setting
change ratelimiter (up/down)
(P. 7-32).

However, thisislimited 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 isnot 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 terminals

8-10
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9. SPECIFICATIONS

B Measured input

Number of input:
Input type:

Input range:

Sampling cycle:

9-2

1 point

Temperature, Current and Voltage (low) group *
Thermocouple (TC):
K,J, 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)

Voltage:

3-wire system
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+1 VDC,0to5VDC,1t0o5VDC,0to 10V DC
Universal input (Use the input select switch to change input group.)
TC input
I nput 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,
] —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 0 to 1800 °C, 0 to 3272 °F
N 0 to 1300 °C, 0 to 2372 °F
PLIT 0 to 1390 °C, 0 to 2534 °F
WS5Re/W26Re 0 to 2300 °C, 0 to 4200 °F
18] 0.0 t0 600.0 °C, 32.0t0o 1112.0 °F
L 0.0 t0 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,

—199.99 to +199.99 °F, —328.0 to +1184.0 °F

Voltage/Current input

I nput type

Measured range

Voltage (low)

0to 10 mV DC, —-10 to +10 mV DC,
0to 100 mV DC, —100 to +100 mV DC
0to1 VDC

Voltage (high) -1to+1 VDC,0to 5V DC,
1to5VDC,0to 10 VDC
Current 0 to 20 mA DC, 4 to 20 mA DC

Programmable
range
(—=19999 to +19999)

100 ms£0.3 % (50 ms5 % or 250 ms+0.3 % 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 %/Q 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 gA (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)
Squareroot extraction function (Voltageinput, Current input):
Calculation method: Measured value = (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 S VDC,1t0o5V DC,0to 10V DC
Current input: 0to 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)

Allowableinput voltage: Voltage (low) input: Within £3.5V
Voltage (high) input: Within £12 V
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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: 0.0t0 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 by automatic detection.

However, no frequency may be able to be detected if at a CT value of less

than 0.5 A.

B Feedback resistance (FBR) input [optional]
Number of input: 1 point

Permissibleresistance 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: 0 to 20 V
Load power supply voltage:

120 V AC transformer (PFT-01): 0 to 168 V AC
240 V AC transformer (PFT-02): 0 to 336 V AC

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 by automatic detection.

B Digital input (DI)

Number of inputs: 7 points (4 points: DI1 to DI4 [optional], 3 points: DI5 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
Capturejudgment time: 200 ms

9-4
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9. SPECIFICATIONS

B 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-E9

(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: 11 V or more, 13 V or less
OFF voltage: 0.2V or less

600 Q or more

4 to 20 mA DC, 0 to 20 mA DC
1to 21 mA DC, 0to 21 mA DC
600 Q or less

1 MQ or more

0tol10VDC,0to5VDC,1t0o5VDC
-0.5 to +10.5 V DC, —0.25 to +5.25 V DC,
0.8t05.2VDC

1 k€ 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
75t0250 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 Qutput value [cool-side] in Heat/Cool PID control

Output type: Voltage output
Output voltage (Rating): 0to10VDC,0to5VDC,1to5V DC,
0to1 VDC
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: 1to 21 mA DC, 0 to 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) 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]

Output accuracy:

Input type Input range Accuracy
Less than —100 °C +1.0 °C
E” [Jj,:l]:’ PLIL —100 °C or more, less than +500° C +0.5 °C
500 °C or more (0.1 % of Reading +1 digit)
Less than 0 °C 2.0 °C
5 RN, 0 °C or more, less than 1000 °C +1.0 °C
W5Re/W26Re -

1000 °C or more

+(0.1 % of Reading +1 digit)

Less than 400 °C +70.0 °C

B 400 °C or more, less than 1000 °C +(1.4 °C +1 digit)

1000 °C or more

(0.1 % of Reading +1 digit)

Less than 200 °C +0.2 °C

Pt100, JPt100

200 °C or more

(0.1 % of Reading +1 digit)

Voltage input

+0.1 % 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)

Current output: 3 % of span (Output 1, Output 2)
10.1 % of span (Transmission output)

Voltage output: 3 % of span (Output 1, Output 2)
0.1 % of span (Transmission output)

Cold-junction temperatur e compensation error:

Close horizontal mounting error:

Within £1.0 °C
Within £1.5 °C (Between —10 to +50 °C)

Within £1.5 °C

Influence of physical orientation (x 90°):

IMRO1WO03-E9

I nput: TC input: 10.3 % of input span or 3.0 °C or less
RTD input: 0.5 °C or less
Voltage/Current input:
Less than £0.1 % of input span
Output: Less than 0.3 % of output span
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9. SPECIFICATIONS

® 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), c) 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)
¢) 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
) Output limiter high/low:
-5.0t0o +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 %
i) Manual output: Output limiter low to Output limiter high
j) Manipulated output value at (MV) at STOP mode:
-5.0to +105.0 %
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9. SPECIFICATIONS

B Brilliant Il 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 (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) 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:
-5.0t0 +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)

¢) Control motor time: 5 to 1000 seconds

) 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 %

1) Open/Close output differential gap:
0.1t05.0%

j) Manipulated output value (MV) at STOP mode:
—5.0to +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.

9-10 IMRO1WO03-E9



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,

MVT high [heat-side]*, MV1 low [heat-side] *,

MV2 high [cool-side], MV2 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 is not selectable)

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:

9-12

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)
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9. SPECIFICATIONS

B Multi-memory area function

Number of areas.
Stored parameters:

Method of areatransfer:

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 DII 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

L oader communication:
Synchronous method:
Communication speed:
Data for mat:

Protocol:

For RKC communication protocol only
Start/Stop synchronous type

38400 bps

Start bit: 1

Data bit: 8

Parity bit: Without

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 (Only COM-K)

Address setting: Controller address is fixed at 0.

COM-K special cable (W-BV-01-1500)

0 ms

® Power supply from COM-K is 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-K, 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)
I nter face: 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 isdisplayed [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 isnot displayed [Operation: Impossible]):
Power supply voltage monitoring, RAM check error

Instrument status: 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

B Power

Power supply voltage: 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):
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 11550y AC [2300 V AC | 2300 V AC
(Relay contact, Triac)
© Output terminal 1500 V AC [ 2300 V AC | 1500 V AC
(Voltage, Current)
® Communication,
digital input (DI) 1500 V AC | 2300 VAC| 510 VAC [2300V AC|1000V AC
terminals
A power failure of 20 ms or less will not affect the control action.
Backed up by non-volatile memory (FRAM)
Number of writing: Approx. Ten quadrillion (10'%) times
(Depending on storage and operating conditions.)

Data storage period: Approx. 10 years

Allowable ambient temperature:

—10to +50 °C

Allowable ambient humidity:

51095 %RH
(Absolute humidity: MAX.W.C 29.3 g/m’ dry air at 101.3 kPa)

Installation environment conditions:

Indoor use
Altitude up to 2000 m

Transportation and Storage environment conditions:

9-16

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: Height 800 mm or less

Temperature:

e At storage: —25to +55 °C

e At transport: —40 to +70 °C

Humidity: 5 to 100 %RH (Non condensing)
Storage period: Within the warranty period
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Mounting and Structure:

Weight:

B Standard
Safety standards:

CE marking:

RCM:

Panel sealing:

IMRO1WO03-E9

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: UL61010-1
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.

L Apply pressurevery carefully when removing internal assembly to avoid damage to the
frame.

[[1] To conform to IEC61010-1 requirements for protection from electric shock, the internal
assembly of thisinstrument 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

QN

\ * The number of plug in lock sections of
\ FB400 (at top and bottom sides):

\\\s\( 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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APPENDIX

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.

[\ Case lock section (Upper: 2 places) *
L S

/Panel
\?
TR
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. Removetheinternal assembly from the case.
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APPENDIX

B. Replacing the Waterproof/Dustproof Rubber Packing

If the waterproof and dustproof rubber packing deteriorates, please contact RKC sales office or the
agent. To replace the rubber packing, take the following steps:

/\ | WARNING

® |n order to prevent electric shock and instrument failure, always turn off the
power supply before replacing the rubber packing.

® |n 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 case rubber packing

1. Turnthe power OFF.
2. Remove the wiring.
3. Remove the mounting bracket, and then remove the instrument from the control panel.

L5 Refer to 3.3 Procedures of Mounting and Removing (P. 3-4).
4. Remove the old rubber packing, and then replace the old rubber packing with a new one.

New rubber packing —>

Old rubber packing

ANANANANANANANANAT=N -
ANAVAVANANANANANAT=N, -

WV D W W W W D DV WY

Parts list
FB400 FB900
Parts code KFB400-36 <1> KFB900-36 <1>
Ordering code 00421214 00421248
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APPENDIX

B Replacement of the board rubber packing
1. Turn the power OFF.
2. Removetheinternal assembly from the case.
& Refer to APPENDI X A. Removing the Internal Assembly (P. A-2).

3. Remove the old rubber packing, and then replace the old rubber packing with a new one

@

New rubber packing —>

Old rubber packing

Part list

FB400 FB900
Parts code KFB400-35<1> | KFB900-35 <2>
Ordering code 00421206

00478546

Rubber packing mounting status

4. Insert theinternal assembly in the case.

IMRO1WO03-E9 A-5



APPENDIX

C. Transformer Dimensions for Power Feed Forward

B Model code

PFT-01 (100to 120V AC)
PFT-02 (200to 240V AC)

B Dimensions and mounting dimensions

(Unit: mm)
70 * 59 0.2
® EEEEEE®
- O - — O
R . \_ 2-M4
HHHEHHHE Mounting dimensions
@ EEEEER S
lm ml I_Q—I
] A } H FT i] i]
- IR % L J N
— | [ [ =
@ @ %
) 50+1 ] 19.5 *
< 59+0.5 > * 68 * >
* Maximum
B Terminal configuration
0
Input terminals
8 4
7 3
Output terminals{ 6 > IN
ouT 5 1
[ 10VAC | 100-120VAC
or
Tao ] 200-240VAC
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APPENDIX

D. Current Transformer (CT) Dimensions

W CTL-6-P-N (For 0 to 30 A)

(Unit: mm)
< Approx. 130 »le 25
14.5
=1 ] QA ——— > f
\\ | S —
! }) g
= = .
$5.8
— | 02 =
T N\ | S H‘
B CTL-12-S56-10L-N (For O to 100 A)
(Unit: mm)
}4 Approx. 100 40 >
N
2 O g
Sr——mi]/ ’
¢12 M3 Depth 4
Y
A
= 3
S
A-7
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APPENDIX

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)
EHZ | Event 2 set value (EV2)
EH3 | Event 3 set value (EV3)
EH4Y | 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]
I c Integral time [cool-side]
dc Derivative time [cool-side]
db | Overlap/Deadband
Ar Manual reset
S5H-U | Setting change rate limiter (up)
S5H-d Setting change rate limiter (down)
ARSI Area soak time
LntA Link area number
Ramp/Soak control 1 2 3 4 5 6 7 8
Sv2
SVig--
SvV3 :
Area 1 ' peaz | Aeas 1
Al 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 IMRO1WO03-E9
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F. Parameter List

B SV setting & monitor mode

Factory User
Symbol Name Data range set value |set value| Page
— Measured vaue (PV)/ PV display: — 7-5
Set value (SV) monitor Input scale low to Input scale high *
SV display:
oSV *
o Remote setting (RS) input value *
o Manual manipulated output value
* Varies with the setting of the Decimal point
position
CH |Setvaue(SV) ! Setting limiter low to Setting limiter high 0 7-7
[Varies with the setting of the Decimal point
position]
[ )| Current transformer 1 (CT1) |0.0t030.0A or 0.0to 100.0 A — 7-7
input value monitor
I 2 | Current transformer 2 (CT2) |0.0t0 30.0A or 0.0to 100.0 A — 7-7
input value monitor *
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]
EHA || Event monitor 1° [ 17 0 4 SV display — 7-8
L Event 1 (EV1)
Event 2 (EV2)
Event 3 (EV3)
Event 4 (EV4)
E HA 2 | Event monitor 2 5 17 17 €SV display — 7-8
L Heater break alarm 1 (HBA1)
Heater break alarm 2 (HBA2)
~H | Manipulated output value PID control or Heat/Cool PID control: — 7-9
(MV1) monitor [heat-side] ® | _50t0+105.0%
Position proportioning PID control:
When the control motor with Feedback
resistance (FBR) is used:
0.0t0 100.0 %
A H 2 | Manipulated output value -5.0to0 +105.0 % — 7-10
(MV2) monitor [cool-side] 7
BPI |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 areatransfer 1to8 1 7-11

Parameters related to multi-memory area function

Displayed only when the CT1 input is provided.

Displayed only when the CT2 input is provided.

Displayed when the Event action is selected for any one of the Event types from 1 to 4.

Display when the CT1 or CT2 input is provided. This screen is not displayed when set the CT assignment to “0: None.”

MV 1 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.

This screen is displayed when the control action is Heat/Cool PID control.

o g o~ W N P

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

Symbol Name Data range SZ?C\;;)Iruye setj\slglrue Page
PSA' | Manipulated output valueat | PID control: 0.0 7-11
MV transfer * Output limiter low [MV1] to
Output limiter high [MV1]
Hest/cool PID control:
—Output limiter high [MV2] to
+Output limiter high [MV 1]
For overlap:
—-105.0to +105.0 % *
* Actua output valueislimited by
the output limiter function.
! |~ |Interlock release® on: Interlock oFF 7-13
oFF: Interlock release
1 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 slze?(i/tglruye setJ\S/ZIrue Page
Ary PID/AT transfer on: Autotunig (AT) oFF 6-15
oFF.  PID control 7-15
Cri) | Strtup tuning (ST) * onl: Executeonce oFF 6-18
on2:  Execute aways 7-16
oFF: ST unused
CHF Automatic temperaturerise | on: Learning on 6-72
learning 2 oFF:  Unused 7-17
A - A | Auto/Manual transfer AUTo: Auto mode AUTo 6-23
MAnN: Manual mode 7-17
~ - |Remote/Local transfer LoC: Loca 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

1 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

Factor User
Symbol Name Data range set vall}/e set value| Page
EH ! |Eventlsetvalue(EV1)“? | Deviation: 50 7-21
—Input span to +Input span
T35 [Varies with the setting of the Decimal point
E HE Event 2 set value (EV2) position] 50 7-21
Process and set value:
E H 3 | Event 3 set value (EV3) 12 Input scale low to Input scale high 50 7-21
[Varies with the setting of the Decimal point
Event 4 set value (EV4) - >3 position 50 7-21
EgH |EBven value (EV4) Manipulated output value (MV1 or MV2):
—5.0t0 +105.0 %
| 5 A |Control Iooplkireak alarm 1 to 7200 seconds 480 7-22
(LBA) time ™ oFF: Unused
! b |LBA deadband -* 0'to Input span 0 7-23
[Varies with the setting of the Decimal point
position]
B | 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 (1) inputs:
0.0 to 1000.0 % of Input span
0 (0.0, 0.00): ON/OFF action
| Integral ti me’ 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 Derivativetime* 1 to 3600 seconds or 0.1 to 1999.9 seconds 60 7-25
[heat-side] OFF: Pl action
[Varies with the setting of the Integral/
Derivative decimal point position]
~ P | Control response parameter 1 10: Slow PID control, 7-26
1: Medium Position
. proportioning
2. Fest PID control: O
When the P or PD action is selected, P';'Sa/éo(r:]?g'.
this setting becomes invalid. 2 ’
P - | Proportional band *° TC/RTD inputs: TC/RTD: 30 7-27
[cool-side] 1 (0.1, 0.02) to Input span (Unit: °C[°F]) | V/I: 30.0
[Varies with the setting of the Decimal point
position]
Voltage (V)/Current (1) inputs:
0.1to 1000.0 % of Input span

2

4
5

Parameters related to Multi-memory area function

Not displayed when Event function is not used.

EV4 isnot displayed when the Event 4 is used asan LBA.

This screen is displayed when the Event 4 is used as an LBA.

This screen is displayed when the control action is Heat/Cool PID control.

IMRO1WO03-E9

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

Factory User
Symbol Name Data range set value |set value| Page
) o |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]
o |Derivativetime™* 1 to 3600 seconds or 0.1 to 1999.9 seconds 60 7-28
[cool-side] oFF: Pl action
[Varies with the setting of the Integral/
Derivative decimal point position]
o5 | Overlap/Deadband 2 TC/RTD inputs: 0 7-29
—Input span to +Input span (Unit:°C [°F])
Voltage (V)/Current (1) inputs:
—100.0 to +100.0 % of Input span
Minus (-) setting resultsin Overlap.
However, the overlapping range is within the
proportional range.
Ar |Manual reset ° ~100.0 to +100.0 % 0.0 7-30
CHAU Setting change rate limiter 1(0.1, 0.01) to Input span/unit time oFF 7-31
(up) oFF: Unused
CH-4d Setting change rate limiter [Varies with the setting of the Decimal point oFF 7-31
(down) * position]
ARG |Areasoak 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 areanumber * 1t08 OFF 7-33
Lnt'A oFF: No link
1 Parameters related to Multi-memory area function
2 This screen is displayed when the control action is Heat/Cool PID contraol.
® The screen is displayed when the Integral time [heat-side] or Integral time [cool-side] is set to “oFF.”
IMRO1WO03-E9
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B Setup setting mode

Symbol Name Data range slfe?(i/tglruye setj\slzlrue Page
HER | Heater break alarm 1 (HBA1) | When CT is CTL-6-P-N: oFF 7-35
set value ®P 0.1t030.0A
oFF: Not used
When CT is CTL-12-S56-10L-N:
0.1t0 100.0A
oFF: Not used
HEL | He_ater break determination | 0.1 to 100.0 % of HBA1 set value 30.0 7-38
point 12" ¢ OFF: Heater break determination isinvalid
HEH | |Heater melting determination | 0.1 to 100.0 % of HBA1 set value 30.0 7-39
point 12>¢ OFF: Heater melting determination isinvalid
HE R 2 |Heater break alarm 2 (HBA2) | When CT is CTL-6-P-N: oFF 7-35
set value © 0.1t030.0A
oFF: Not used
When CT is CTL-12-S56-10L-N:
0.1t0 100.0A
OoFF: Not used
HE L 2 | Heater break determination | 0.1t0 100.0 % of HBA2 set value 30.0 7-38
point 2% ¢ OFF: Heater break determination isinvalid
HEHZ He_ater melting determination | 0.1 to 100.0 % of HBA2 set value 30.0 7-39
point 2" oFF: Heater melting determination isinvalid
PL PV bias —Input span to +Input span 0 7-40
[Varies \]Nith the setting of the Decimal point
position
dF | PV digital filter 0.1 to 100.0 seconds oFF 7-40
oFF: Unused
P~ |PVrdio 0.500 to 1.500 1.000 7-40
PLLC PV low input cut-off 0.00 to 25.00 % of input span 0.00 7-41
~ & |RSbias 9 —Input span to +Input span 0 7-42
[Varies \]/vith the setting of the Decimal point
position
dF 2 | RSdigitd filter g 0.1 to 100.0 seconds OFF 7-42
B oFF: Unused
~~ |RSratio® 0.001 t0 9.999 1.000 7-42
r Fr:oporyidorfal cycletime 0.1 to 100.0 seconds 200" 7-43
eat-side
E Froplorgié)r]lal cycletime 0.1 to 100.0 seconds 200" 7-43
cool-side]
Add | |Deviceaddress1' 0to 99 0 7-44
LPG | 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
@ Displayed when the CT1 is provided.
P This screen is not displayed when set the CT1 assignment to “0: None.”
¢ Displayed when the HBA1 type istype B.
¢ Displayed when the CT2 is provided.
€ This screen is not displayed when set the CT2 assignment to “O: None.”
" Displayed when the HBA2 type s type B.
ﬂ Displayed when the Remote setting (RS) is provided.
I

IMRO1WO03-E9

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 SZ?C\;;)lLye setj\slglrue Page
[ Data bit configuration 1 2 Bit configuration 8nl 7-45
Data Stop Parity
8nl 8 1 Without
8n2 8 2 Without
8E1 8 1 Even
8E2 8 2 Even
8ol 8 1 Odd
802 8 2 Odd
7nl* 7 1 Without
n2* 7 2 Without
7EL1* 7 1 Even
TE2 * 7 2 Even
701* 7 1 Odd
702 * 7 2 Odd
* When the Modbus communication protocol
selected, this setting becomesinvalid.
Al Interval time 12 0to 250 ms 10 7-46
A d o | Device address 2 b 0t0 99 0 7-44
P52 | Communication speed 2 e 124: 2400 bps 19.2 7-44
4.8: 4800 bps
9.6: 9600 bps
19.2: 19200 bps
38.4: 38400 bps
I r Data bit configuration 2° Same as the Data bit configuration 1 8nl 7-45
! o 2 |Interval time 2bec 0to 250 ms 10 7-46
L ry Set lock level 0: Unlock 0000 7-47
1: Lock
Setto“0” or “1" for each digit.
,'_,’,’_,’,'_,’ ,'_,’<—SV display
L Parameters other than Set
value (SV) and Event set
value (EV1to EV4).
Event set value
(EV1to EV4)
Set value (SV)
“0” Fixed (No setting)

& Displayed only when the Communication 1 is provided.
P 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 isin STOP mode. However, it is possible
to check only the data even in RUN mode.

There areinvalid parameters when no optional function is specified.

12: RTD input Pt100

13: RTD input JPt100

: Current input 0to 20 mA DC

15: Current input 4 to 20 mA DC

16: Voltage (high) input Oto 10V DC
17: Voltage (high) input 0to 5V DC
18: Voltage (high) input 1to 5V DC
19: Voltage (low) input 0to 1V DC

. Voltage (low) input 0to 100 mV DC
: Voltage (low) input 0to 10 mV DC
: Voltage (high) input 1V DC

: Voltage (low) input £100 mV DC

: Voltage (low) input £10 mV DC

Factory User
Symbol Name Data range set value |set value Page
(=Y Function block 10 This is first parameter symbol of Function block 10.
CPr H |STOPdisplay 0: “SToP" isdisplayed on the PV display. 1 7-62
1: “SToP" isdisplayed on the SV display.
dE |Bar graph display 0: No display 4: Deviation value 1 7-63
1. MV 5: CT1input value
2: PV 6: CT2 input value
3: SV monitor
dELI Bar graph display resolution | 1 to 100 digit/dot 100 7-65
d5aP PV flashing display at input | O: Flashing display 0 7-66
error 1: Non-flashing display
Fill Function block 11 This is first parameter symbol of Function block 11.
Fal Direct key 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)
Fr3 Direct key 3 0: Unused 1 7-68
1: AREA key (For Type 1) or
RUN/STORP transfer key (For Type 2)
Fr Direct key type 1: Typel 1 7-68
2: Type2
F2 Function block 21 This is first parameter symbol of Function block 21.
! AP |Input type 0: TCinputK 0? 7-69
1. TCinputJ
2. TCinputR
3 TCinputS
4: TCinputB
5: TCinput E
6: TCinputN
7. TCinputT
8. TCinput W5Re/W26Re
9: TCinput PLII
10: TCinput U
11: TCinput L

& Factory set value varies depending on the instrument specification.

IMRO1WO03-E9

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

Symbol Name Data range slje?(i/tglruye setj\slzlrue Page
11_1 | Display unit 0:°C 0? 7-71
o sy 1: °F

Use to select the temperature unit for
Thermocouple (TC) and RTD inputs.
PLAP Decimal point position 0: No decimal place 0? 7-71
1: One decimal place
2: Two decimal places
3: Three decimal places
4: Four decimal places
TCinput: K, J, E: Only O 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 O to 2 can be set.
VI 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 the |valueof the
selected input range selected
Voltage (V)/Current (1) inputs: input range *
—19999 to +19999
[Varies with the setting of the Decimal point
position]
PL 5L |Input scalelow TC/RTD inputs: Minimum 7-72
Minimum value of the selected input value of the
range to Input scale high selected
Voltage (V)/Current (1) inputs: input range
—19999 to +19999
[Varies with the setting of the Decimal point
position]
PgH |nput error determination Input scale low — (5 % of input span) to Input scale 7-74
paint (high) Input scale high + (5 % of input span) high + (5%
of input
span) *
Pun Input error determination [Varies with the setting of the Decimal point | Input scale 7-74
point (low) position] low — (5 %
of input
span) ©
Burnout direction 0: Upscale 0 7-75
bo5 1 Dgwnscale
Valid only when the TC input and Voltage
(low) input are selected.
59- Square root extraction 0: Unused 1: Used 0 7-75
PFE ~ g | Power supply frequency 0:50Hz  1:60Hz 0 7-76
C AP | Sampling cycle 0:50ms  1:100 ms 2: 250 ms 1 7-76
F22. Function block 22 This is first parameter symbol of Function block 22.
~! AP | Remote setting input type 14:0to20mA DC 18:1to5V DC 152 7-77
15:4t020mA DC 19:0to1V DC
16:0to 10V DC 20: 0to 100 mV DC
17:0to5V DC 21: 0to 10 mV DC
F23. Function block 23 This is first parameter symbol of Function block 23.
gl 5L Digital input (DI) assignment | 1to 8 [Refer to Table 1 (P. A-24).] 1 7-78

2 Factory set value varies depending on the instrument specification.

A-16

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

Factory User
Symbol Name Data range set value |set value Page
F30 Function block 30 This is first parameter symbol of Function block 30.
L ob [ |Output assignment 1to 7 [Referto Table2 (P. A-24).] 2 7-79
ol [ !|Timer1 0.0 to 600.0 seconds 0.0 7-80
of T2 |Timer2 0.0 7-80
ol 3 |Timer3 0.0 7-80
ol Y |Timer4 0.0 7-80
E Y[ |Energized/De-energized ’I_"l 1'_-1’ Il_"l /_‘/4_ SV display 0000 7-80
L pou:
0: Energized 1: De-energized
DO2:
0: Energized 1: De-energized
DO3:
0: Energized 1: De-energized
DO4:
0: Energized 1: De-energized
ALC Alarm (ALM) lamp lighting | 0: ALM lamp isnot lit 1111 7-81
~ |condition1? 1 ALM lampislit
,’ ,’ ,’ ,’ <4— SV display
L e
EV2
EV3
EV4
ALr2 Alarm (ALM) lamp lighting | 0: ALM lamp isnot lit 0011 7-81
~ ~ |condition2? 1 ALM lampislit
,’ ,’<—SV display
L HBA1
HBA2
cg Output status at STOP mode | 0: OFF 0000 7-82
1: Action continued
I N ;
Li i L Li €SV display
t Event function
Transmission output
“0” fixed (No setting)
“0” fixed (No setting)
F33 Function block 33 This is first parameter symbol of Function block 33.
H g | Transmission output type 0: None 1 7-83
1. PV
2: Set value (SV) monitor
3: Deviation value
4: MV 1 [heat-side]
5: MV 2 [cool-side]
6: Set value (SV)
7: Remote setting (RS) input value
AHE | 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]
Al 5 |Transmission output When theMV1 and MV2: Input scale 7-84
scalelow —5.0t0 +105.0 % low
When the deviation value:
—Input span to +Input span

& The ALM lamp is it through the OR operation of EV1, EV2, EV3, EV4, HBA1 and HBA2 each of which isset to “1: ALM

lampislit.”
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Continued from the previous page.

Symbol Name

Data range

User
set value

Factory

set value Page

Function block 41

FY 1

This is first parameter symbol of Function

block 41.

Event 1 type

ES

None

Deviation high®
Deviation low*

Deviation high/low*
Band®

Process high*

Process low*

SV high

SV low

: Unused

10: MV 1 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 vaueis

displayed when the control motor with
Feedback resistance (FBR) is used.

CRINITAWNRO

0® 7-85

Event 1 hold action

0: OFF 2: Re-hold action ON
1: Hold action ON

0? 7-87

m| m
X
o

I'| Event 1 interlock

0: Unused
1: Used

0 7-89

Event 1 differentia gap

]
X

Deviation, process or set value:
0 to Input span
[Varies with the setting of the Decimal point
position]

MV: 0.0t0110.0 %

28 7-90

Event 1 delay timer

Egr

0.0 to 600.0 seconds

0.0 7-91

Force ON of Event 1 action

EEao

0: Invalid

1: vdid

11 ;

Lttt L <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

0000 7-93

Function block 42

FHe.

This is first parameter symbol of Function block 42.

Event 2 type

E5c

Same as Event 1 type

7-95

Event 2 hold action

EHad

Same as Event 1 hold action

7-97

Event 2 interlock

Etid

Same as Event 1 interlock

7-98

E H,_D Event 2 differential gap

Same as Event 1 differential gap

7-99

Event 2 delay timer

Egre

Same as Event 1 delay timer

7-100

Force ON of Event 2 action

EEal

Same as Force ON of Event 1 action

7-101

Function block 43

FH3.

This is first parameter symbol of Function block 43.

Event 3 type

£S5

Same as Event 1 type

7-102

Event 3 hold action

EHo S

Same as Event 1 hold action

7-104

2 Factory set value varies depending on the instrument specification.
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Factor User
Symbol Name Data range set vall}/e set value| Page
E! | 3 |Event3interlock Same as Event 1 interlock 7-105
E H 3 | Event 3 differential gap Same as Event 1 differential gap 7-106
EHI 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.
ESY |Event4type 9: Control loop break alarm (LBA) 7-109
The other dataiis the same as an Event 1 type.
EHgY |Event4hold action® Same as Event 1 hold action 7-111
E! | Y |Event4interlock Same as Event 1 interlock 7-112
E HY | Event 4 differential gap a Same as Event 1 differential gap 7-113
Theinvalidity in case of the LBA.
EHI 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.
I~ ||CTlratio 0109999 800° 7-116
CT type: CTL-6-P-N
CTL-12-S56-10L-N
CrA | CT1 assignment 0: None 2: 0UT2 1 7-117
1. OUT1 310 6: Do not set thisone
HL S | |Heater break alarm 1 (HBA1) | O: Heater break alarm 1 (HBA1) type A 0P 7-117
type 1: Heater break alarm 1 (HBA1) type B
HE L 1| Number of heater break 0to 255 5 7-119
alarm 1 (HBA1) delay times
FYEg. Function block 46. This is first parameter symbol of Function block 46.
Cr~2|CT2ratio 0109999 800° 7-120
CT type: CTL-6-P-N
CTL-12-S56-10L-N
CrRz CT2 assignment 0: None 2: 0OUT2 0 7-121
1. OUT1 3t06: Do not set thisone
HE52 Heater break alarm 2 (HBA2) | 0: Heater break alarm 2 (HBA?2) type A 0 7-122
type 1: Heater break alarm 2 (HBA2) type B
HLE2 Number of heater break 0to 255 5 7-122
B alarm 2 (HBA?2) delay times
FGD. Function block 50 This is first parameter symbol of Function block 50.
PL Hot/Cold start 0: Hotgart 1 1:Hotgart 2 0 7-123
2: Cold start 3: Stop start
PLA | Sart determination point 0 to Input span 3% of 7-124
(The unit is the same asinput value.) input span
(O: Action depending on the Hot/Cold start
selection)
[Varies with the setting of the Decimal point
position]
I A | External input type 0: Remote setting (RS) input 0 7-125
1: Intercontroller communication cascade
control
2: Intercontroller communication ratio
Setting

@When the Control loop break alarm (LBA) is selected, the setting becomesinvalid.
® Factory set value varies depending on the instrument specification.
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(down) [MV2]

[MV1]

Factor User
Symbol Name Data range set valuye set value| Page
Al H |Master channel selection Oto31 0 7-126
I~ |SV tracking 0: Unused 1. Used 1 7-127
A HI 5 | MV transfer function 0: MV1or MV2inAuto modeis used. 0 7-128
[Action taken when changed | 1: When selected by Digital input (DI):
to Manua mode from Auto MV1or MV2in previous Manual
mode] mode is used.
When selected by front key:
MV1or MV2in Auto modeis used.
2: MV1 or MV2 in previous Manual mode
is used.
PHIS PV transfer function 0: Unused 1: Used 0 7-128
FS ) Function block 51 This is first parameter symbol of Function block 51.
o5 Control action 0: Brilliant I1 PID control (direct action) 12 7-129
1: Brilliant 11 PID control (reverse action)
2: Brilliant 11 Heat/Cool PID control
[water cooling]
3: Brilliant 11 Heat/Cool PID control
[air cooling]
4: Brilliant || 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)
=] Derivative gain 0.1to0 10.0 6.0 7-133
o HH | ON/OFF ection differential | TC/RTD inputs: 12 7-134
gap (upper) 0.0 to Input span (Unit: °C [°F])
[Varies with the setting of the Decimal point
oHL ON/OFF action differential position] 12 7-134
gap (lower) Voltage (V)/Current (1) inputs:
0.0 to 100.0 % of input span
AoHE Action (high) at input error | 0: Normal control 7-135
- - 1: Manipulated output value at input error
AlUAE Action (low) at input error 7-135
PSA Manipulated output valueat |—105.0 to +105.0 % 0.0 7-136
input error
~AH ! Manipulated output value -5.0t0 +105.0 % -5.0 7-136
(MV1) at STOP mode
- Manipulated output value -5.0 7-136
rnbc (MV2) at STOP mode
or L | 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]
alLH Output limiter high (MV1) Output limiter low (MV 1) to 105.0 % 105.0 7-138
ol L |Output limiter low (MV1) —5.0 % to Output limiter high (MV1) -5.0 7-138
or L2 |Output change rate limiter Same as Output change rate limiter (up) 0.0 7-137
(up) [MV2] [MV1]
ord’ Output change rate limiter Same as Output change rate limiter (down) 0.0 7-137

2 Factory set value varies depending on the instrument specification.
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Factor User
Symbol Name Data range set valuye set value| Page
ol HZ |Output limiter high (MV2) Output limiter low (MV2) to 105.0 % 105.0 7-138
ol L 2 | Output limiter low (MV2) —5.0 % to Output limiter high (MV2) -5.0 7-138
PE [ | Power feed forward selection | 0: Unused 1 7-140
1. Used
PEFG |Power feed forward gain 0.01 to 5.00 1.00 7-141
[ P | Derivative action 0: Measured value derivative 0 7-142
1: Deviation derivative
U Undershoot suppression 0.000 to 1.000 1.000? 7-143
factor
dbPA Overlap/Deadband reference | 0.0to 1.0 0 7-144
point
FG2. Function block 52 This is first parameter symbol of Function block 52.
AL | AT bias —Input span to +Input span 0 7-146
[Varies with the setting of the Decimal point
position]
A AT cycles 0: 1.5 cycles 2: 2.5 cycles 1 7-147
1: 2.0 cycles 3:3.0cycles
R H | AT differential gap time 0.0to 50.0 seconds 10.0 7-148
I o | 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 L |Proportional band limiter Voltage (V)/Current (1) inputs; 0 7-150
(low) [heat-side] 0.0 to 1000.0 % of input span
! L H |Integral timelimiter (high) |0 to 3600 seconds or 3600 7-151
[heat-side] 0.0 to 1999.9 seconds
! 1| |Integral timelimiter (low) [Varies with the setting of the Integral/ 0 7-151
[heat-side] Derivative time decimal point position]
L H | Derivative time limiter (high) 3600 7-152
[heat-side]
gL L | Derivative time limiter (Iow) 0 7-152
[heat-side]
P L H | Proportional band limiter TC/RTD inputs: _ Input span # 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! | |Proportional band limiter position] 1 7-153
(low) [cool-side] Voltage (V)/Current (1) inputs:
0.1 to 1000.0 % of input span
! oL H |Integra time limiter (high) Same as Integral time limiter (high) 3600 7-154
[cool-side] [heat-side]
! L |Integral time limiter (low) Same as Integral time limiter (low) 0 7-154
[cool-side] [heat-side]
oL H | Derivative time limiter (high) | Same as Derivative time limiter (high) 3600 7-155
[cool-side] [heat-side]
dcl L |Derivativetimelimiter (low) | Same as Derivative time limiter (Iow) 0 7-155
[cool-side] [heat-side]

2 Factory set value varies depending on the instrument specification.
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factor

Factor User
Symbol Name Data range set valuye 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]
o A | Derivative time adjusting 1.00 7-157
factor [heat-side]
P Al | Proportional band adjusting 1.00 7-156
factor [cool-side]
! c A | Integral time adjusting factor 1.00 7-156
[cool-side]
oc ALl | Derivative time adjusting 1.00 7-157
factor [cool-side]
Fg53 Function block 53 This is first parameter symbol of Function block 53.
Ydk Open/Close output neutral 0.1 to 10.0 % of output 20 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
Po5 Feedback adjustment At the Adjustment preparation screen, press — 7-160
the shift key for 5 secondsto start the
adjustment.
nol Control motor time 5 to 1000 seconds 10 7-161
alL A Integrated output limiter 0.0 to 200.0 % of control maotor time 150.0 7-161
0.0: Integrated output limiter function OFF
This value becomes invalid when Feedback
resistance (FBR) input is used.
HRA! 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
YASo Action at saturated output 0: Invaid 0 7-162
1. vdid
Fgy Function block 54 This is first parameter symbol of Function block 54.
crg 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.
Crery ST proportional band 0.01 to 10.00 times 1.00 7-163
adjusting factor
e ST integral time adjusting 1.00 7-164
factor
Crdr ST derivative time adjusting 1.00 7-164

2 Factory set value varies depending on the instrument specification.
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Factor User
Symbol Name Data range set vallj)le set value| Page
Fgg Function block 55 This is first parameter symbol of Function block 55.
CTHAD Automatic temperaturerise  |0to 16 0 7-165
group (O: Automatic temperature rise function OFF)
50 RUN/STOP group Oto16 0 7-166
(0: RUN/STOP group function OFF)
CTH-d Automatic temperaturerise | 0.1 to 1999.9 seconds 10.0 7-167
dead time
CHAT Automatic temperaturerise | 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.
A=Y= Communication 1 protocol 0: RKC communication 0@ 7-168
1. Modbus
CAP2 Communication 2 protocol 0: RKC communication 2 7-168
1: Modbus
2. Intercontroller communication
no Function block 70 This is first parameter symbol of Function block 70.
CH-I Setting change rate limiter 1 to 3600 seconds 60 7-169
unit time
I 4P |Soak time unit 0: 0 hours 00 minutesto 1 7-169
99 hours 59 minutes
1: 0 minutes 00 secondsto
199 minutes 59 seconds
£ Function block 71 This is first parameter symbol of Function block 71.
G| 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]
crt 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.
27117 | ROM version monitor Display the version of loaded software. — 7-171
ol Integrated operating time 0 to 19999 hours — 7-171
monitor
rcd Holding peak value ambient|-10.0to +100.0°C — 7-172
temperature monitor
HERI Power feed forward input 0.0to 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 DI | b2 | D3 Dl4 DI5 DI6 DI7

1 Memory area number selection (1 to 8) Memory Unused Unused Unused
areaset *

2 Memory area number selection (1 to 8) Memory RUN/STOP Remote/L ocal 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
areaset* transfer transfer

5 Memory area number selection (1 to 8) Memory Remote/L ocal Auto/Manual | Interlock release
areaset * 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/L ocal 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 areatransfer by ZK-1165 specification, refer to ZK-1165 Specification (IMR01W08-EO).

Table 2: Output assignment

This setting is conducted in Engineering mode.

Set value OUT1 OouT2 DO1 DO2 DO3 DO4
1 MV1 MV2 EV1 EV2 EV3 EV4
2 MV1 MV2 EV1 EV2 EV3 HBA1, HBA2
3 MV1 MV2 EV1 EV2 HBA1, HBA2 FAIL
4 MV1 MV2 EV1 HBA1, HBA2 EV3 EV4
5 MV1 HBA1, HBA2 EV1 EV2 EV3 EV4
6 MV1 HBA1, HBA2 EV1 EV2 EV3 FAIL
7 MV1 FAIL EV1 EV2 EV3 EV4

MV 1: Manipulated output (control output) [heat-Sde]
MV 2: Manipulated output (control output) [cool-side]

EV1:Eventl EV3:Event3 HBAL Heater breek darm1 FAIL: FAIL output
EV2 Event2 EV4 Event4 HBAZ2: Heater bresk darm 2

L] “Energized” or “De-energized” of DO1 to DO4 can be changed in Engineering mode.

B EBE

A-24

Only “De-energized” is available for the FAIL output. No “Energized” isavailable.
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 1to 4.

Outputs and Event functions not specified in the model codeis not valid if specified.
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G. Seal[for Unit and Direct key type 2] (accessory attached)

B Model code

SAP-306
\
> For unit
J
A/M R/L R/S
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
{JOQZZJ U /] U {] U /] < Unit seal

AREA SV MV

5 4HHHH

ouTt out2 DO1 DO2 DO3 D04 ALM

DDDDDDDDDDDDDDDDDDDD
AM AREA

5 O 0
D | <= |V | A
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Alphabetical Order

INDEX

A
Action (high) at input error:-«-«--eovvveeinnen. 7-52, 7-135
Action (Iow) at INPUL error- -« «-eoveveiininiiens 7-52, 7-135
Action at feedback resistance (FBR) input error
................................................................ 7_53’ 7-159
Action at saturated output -+« -« vvevrieii 7-53, 7-162
Alarm (ALM) lamp lighting condition 1 -------vevene 7-49, 7-81
Alarm (ALM) lamp lighting condition 2 --------------- 7-49, 7-81
Area soak time ««- covrrrrrmi 7_20' 7-32
AT DIAS r--rvvrrrrrrrrrarr e 7_53’ 7-146
AT cycles ................................................... 7_53’ 7-147
AT differential gap time ««««-oeoveveeiein 7-53,7-148
Auto/Manual transfer ««-««oooeveviiii 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-«-««-«-+--eeeeee 7-54, 7-165
Automatic temperature rise learning:-«-------- 6-72, 7-14, 7-17
B
Bar graph d|sp|ay .......................................... 7-48, 7-63
Bar graph display resolution «-««««---coveveveeninnns 7-48, 7-65
BUrnout direCtion -« -« -« xeveverenein 7-49, 7-75
C
Cascade control function «««-««-eoeveeieiienii 6-60, 6-82
Communication 1 protocol ««-««««xevverevereieiannns 7-54, 7-168
Communication 2 protoCol ««««««xvereveeeeenine. 7-54, 7-168
Communication speed L« orevrrrariiniiii, 7-34,7-44
Communication speed 2+« xrevrriri 7-34,7-44
CONtrol aCiON -« == +xrrrrrrrrrmrr e 7_52’7_129
Control loop break alarm (LBA) time «---+-«--eevveve 7-20, 7-22
Control MOtOr tiMe:«««vvveveeri, 7-53, 7-159
Control response parameter -« -« -« -«oeveveraeenes 7-20, 7-26
CT1 assignment .......................................... 7_51’ 7-117
CTLratiO -rosrrrrrrrrrrranraeiaaraeiiiaaeiaaraaiiaaaannnns 7_51’ 7-116
CT2 assignment .......................................... 7_51’ 7-121
CT2 1At v veerrrrrrrereiite it i, 7-51, 7-120
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 bit configuration 1 -« covevverniinn 7-34, 7-45
Data bit configuration 2 -+« covoveveiei 7-34, 7-45
Decimal point position -« -+« veveveene 7-49, 7-71
Derivative action ««:-«-«revereniii 7-52, 7-142
Derivative gain ............................................ 7_52’ 7-133
Derivative time [cOO0l-Side] -+« rrrrererrmerinnnn. 7-20, 7-28
Derivative time [heat-side]- -« +-remrvrienianns 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
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Derivative time limiter (low) [cool-side] -+ 7-53, 7-155
Derivative time limiter (low) [heat-side] -+« 7-53, 7-152
Device address L« veveervmriniin 7-34, 7-44
Device address 2 -« veevveriirinii 7-34, 7-44
Digital input (DI) assignment -« «««veveeeennnene. 7-49, 7-78
DIr€Ct KEY 1 «vvvverrvemrerrerininiiiiniiiieeiieen 7-48, 7-67
DIr€CE KEY 2 ++vverrvemrarrerininiiiiii e 7-48, 7-67
Direct key B e 7-48, 7-68
DireCt KEY type ««+++vsreerreerrmmnnnieeeieiiii 7-48, 7-68
DiSPlay Uit ----eeveeemreeeeeeriii 7-49, 7-71
E
Energized/De-energized: -« «--oxoovevviiniinn 7-49, 7-80
Event 1 delay timer -« eoveveenin 7-50, 7-91
Event 1 differential gap ««----oeevrereren 7-50, 7-90
Event 1 hold action:« -+« «reveveinii 7-50, 7-87
Event Linterlock -« -« rvveveiiii 7-50, 7-89
Event 1 set value (EV1): - -evemveviiniinniiinnnn. 7-20, 7-21
EVENE 1 type - ovveeerrererneiiiiii 7-50, 7-85
Event 2 delay timer «-«-ovevveviin 7-50, 7-100
Event 2 differential gap ««--o-oveveeeeenn 7-50, 7-99
Event 2 hold action:« -« coveevevii 7-50, 7-97
Event 2 interlock -« -« -«vevevenini 7-50, 7-98
Event 2 set value (EV2): v 7-20, 7-21
EVENE 2 TYPE ++rrererrrrrsemrrremiiiine e 7-50, 7-95
Event 3 delay timer «-«-eveveiiii 7-50, 7-107
Event 3 differential gap «----«-eovereeei 7-50, 7-106
Event 3 hold action:««-«««vveveveiii, 7-50, 7-104
Event 3 interloCK -« e vrrreeereriiiiiiiea, 7-50, 7-105
Event 3 setvalue (EV3): - vevrereeiiiiniiinn, 7-20, 7-21
EVENE 3 LYPE -« vverrmerrrennrriniin 7-50, 7-102
Event 4 delay timer -+« veovvieii 7-51, 7-114
Event 4 differential gap ««------oroveveirin 7-51, 7-113
Event 4 hold action:- -« vevvvvieiins 7-51, 7-111
Event 4 interlock -« -« vvveverinii, 7-51, 7-112
Event 4 set value (EV4): - vvvveiviiiniiin, 7-20, 7-21
EVENE 4 LyPE «revvrrrmrrserrreeriieeeeeiei 7-51, 7-109
EVENT MONITOE L +ververrrnermmmereriiiiiinieieiee.. 7-2,7-3,7-8
EVENt MONITOE 2 v vvererneruinniniiiiiinieieiaea, 7-2,7-3,7-8
External input type =« -« eovvveenen 7-51, 7-125
F
Feedback adjustment «:-oevvveiiii, 7-53, 7-160
Force ON of Event 1 @action ----«eveeveereeveninnns 7-50, 7-93
Force ON of Event 2 action -« veevveeeeennnnne. 7-50, 7-101
Force ON of Event 3 action ----«eveevveeeeinnene. 7-50, 7-108
Force ON of Event 4 action «:eevevveveieiieninn, 7-51, 7-115
G
Group RUN/STOP function --««««veveeneenes 2-20, 6-60, 6-63
H
Heat/Cool PID control -+« -+« veveveennennens 6-15, 6-18, 7-130
B-1



INDEX

Heater break alarm 1 (HBAL) set value «----------- 7-34,7-35
Heater break alarm 1 (HBAL) type -« «:--e-euveveenes 7-51, 7-118
Heater break alarm 2 (HBA2) set value «----------- 7-34,7-35
Heater break alarm 2 (HBA2) type - «-«:--:-evevenee 7-51, 7-122
Heater break determination point L---«+--veoveeenees 7-34, 7-38
Heater break determination point 2 ---«-+--+evveveeeen 7-34,7-38
Heater melting determination point 1---+«+---ouv 7-34,7-39
Heater melting determination point 2-«--«-«...oeve 7-34, 7-39
HoOld @CHION = v v v 7-87
Holding peak value ambient temperature monitor
................................................................ 7-54, 7-172
HOU/COI Start -« vereerrrerreerineiiiiii i, 7-51, 7-123
|

Input error determination point (high) «-----«----- 7-49, 7-74
Input error determination point (Iow) -« +«-+-veueeveen 7-49, 7-74
|nput scale h|gh ............................................ 7-49, 7-72
|nput SCAIE [OW «rrrrrmrrrrne i 7-49, 7-72
|nput TYPE «veererr 7-49, 7-69
Integral time [cool-side] -+« -rvrrrmiis 7-20, 7-27
Integral time [heat-side] -+« -+ vrrrereins 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] -+« e+ 7-53, 7-154
Integral time limiter (high) [heat-side] -« «------- 7-53, 7-151
Integral time limiter (low) [cool-side] -+« x-veuevee 7-53, 7-154
Integral time limiter (low) [heat-side] -« -eoeeveeee 7-53, 7-151
Integral/derivative time decimal point position ----7-52, 7-133
Integrated operating time monitor -« «-««««+«vveveeenen 7-54, 7-171
Integrated output limiter- -« ovovvervnien 7-53, 7-161
Interlock release ««:-« - oveveriniiiii, 7-2,7-3,7-13
Interval time 1 ««-ccovrrrrmmre e 7_34’ 7-46
INterval time 2 ««-ovrrrrie e 7_34’ 7-46
L

LBA deadband ««-reorrreriiieiiii e 7-20, 7-23
LiNK area NUMDEE -« xcoererrrmmiriiiieiiiieneeaes 7-20, 7-33
Loader communication CONNECEOr -+« xxvevreveeeinnnne. 1-10
Loader COMMUNICALION «+++++vvrrrerrrmmmmiiiiiiiiianiaaiaaaaas 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
Manual reSEt -« -rerrrrrrrrrrrii i 7_20’ 7-30
Master channel selection -« covevvevieiiiennnn. 7-51, 7-126
Measured value (PV)/Set value (SV) monitor ----7-2, 7-3, 7-5
Memory area soak time monitor -« «-«-«----veeee 7-2,7-3,7-10
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Memory area transfer «-«--ovovvven 7-2,7-3,7-11
MV transfer function -« -« v, 7-51, 7-128
N

Number of heater break alarm 1 (HBA1) delay times
................................................................ 7_51‘ 7-119
Number of heater break alarm 2 (HBA2) delay times
................................................................ 7_51’ 7-122
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 zone:- -+« veeeneeee 7-53, 7-158
Output aSSIGNMENT -+« - v rererreren 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 (Uup) [MV1]-----eoeeeeeeee 7-52,7-137
Output change rate limiter (Uup) [MV2]-«+--eeveveee 7-52,7-137
Output limiter high (MVZ1) -« oeveveveniennn. 7-52, 7-138
Output limiter high (MV2) -+ oeevveiieinn. 7-52, 7-138
Output limiter [ow (MVL) -«-veveerveinein., 7-52,7-138
Output limiter low (MV2) -« vevveeeeiiiiin, 7-52, 7-138
Output status at STOP mode «-«--eveveeenineienen. 7-49, 7-82
Output value with AT turned Off-«---eevevveienennn. 7-53, 7-149
Output value with AT turned on-«--«-eoeeveeeneenen. 7-53, 7-149
Overlap/Deadband -« veverenii, 7-20, 7-29
Overlap/Deadband reference point:------:-«------.. 7-52, 7-144
P

PID/AT transfer -+ «oeovvveiiiin 6-15, 7-14, 7-15
PID CONIOI ++vveerrreerrnneeiiiiiiiieiiiie i, 6-15, 6-19, 6-73
Position proportioning control ««-«--«+-veeevee 4-7, 6-40, 7-130
Power feed forward gain: -« «ooveeriein 7-52, 7-141
Power feed forward input value monitor--«-------.- 7-54,7-172
Power feed forward selection ««-«-« -veeeeereeenne. 7-52, 7-140
Power supply frequency -« -oveeren 7-49, 7-76
Proportional band [cool-side] -« -rreveevireneenne. 7-20, 7-27
Proportional band [heat-side] -« -reeveeenenenne. 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] -+« xeveerereeneenes 7-34, 7-43
Proportional cycle time [heat-side] - ««---eveveeneenen 7-34, 7-43
PV DIAS -+ v verrrmrrrenneeitint e 7-34, 7-40
PV digital filter -« ooeeeeeeeiei 7-34, 7-40
PV flashing display at input error--«««..ooveeennenes 7-48, 7-66
PV low input CUL-Off ++ e v 7_34’ 7-41
PV FALIO «cvvvrrrrerrrertreitei i 7-34, 7-40
PV transfer function - ---«-«ovovvveni 7-51, 7-128
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R

Ratio setting function -« vevevveienininn. 2-2, 6-60, 6-91
RE-NOIT ACHON -+ +++cvremeenermmeeamenaenaenaenaenaaenaenaeenns 7-88
Remote setting (RS) input value monitor---------- 7-2,7-3,7-7
Remote setting input type -+« vevereeeiennnnn. 7-49, 7-77
Remote/Local transfer--««-«.oovveviniiniinns 6-28, 7-14, 7-18
ROM Version MoNitor -« -« -+ veveeeeeiii. 7-54, 7-171
RS DIAS -+ v vverrereenrrreeaneiiii i 7-34, 7-42
RS digital filter -« - «veerreemmiiiiiiii 7-34, 7-42
RS QLI -+ v e eerernrrreneaneiteiiteit i, 7-34, 7-42
RUN/STOP Qroup -« seerreressremesreeees 7-54, 7-166
RUN/STOP transfer -« oooevvrevnnn. 6-11, 7-14, 7-18
S

SamMPliNg CYCIE «+-vvvvrreeeeereiii 7-49, 7-76
Setlock level - oorrerrri 7_34‘ 7-47
Setvalue (SV) rerrrrereerriienii 7-2,7-3,7-7
Setting change rate limiter (down) «-«----eveeeenenns 7-20, 7-31
Setting change rate limiter (Up) -« «-oereeeeeneenns 7-20, 7-31
Setting change rate limiter unit time ««+«++-+-+... 7-54, 7-169
Setting limiter high-««---vveveeen 7-54, 7-170
Setting limiter [ow -« vovevevevri 7-54, 7-170
S0aK timMe UNIt crorrrrrrrrr e 7_54’ 7-169
Square root eXtraction -+« -« -r v 7-49, 7-75
ST derivative time adjusting factor -----------+--oot 7-54,7-164
ST integral time adjusting factor -« -+ «+veovevenens 7-54,7-164
ST proportional band adjusting factor -----+-+------- 7-54, 7-163
ST start CONAItIoN «««««xxvvveveenei 7-54, 7-163
Start determination point:««-«««voovveereen. 7-51, 7-124
Startup tuning (ST) ««ereevreererrrneinnen, 6-18, 7-14, 7-16
STOP display -+ oeeeeeeeeeeeeeeiee, 7-48, 7-62
SV tracking ................................................. 7_51, 7-127
T

B T8 T=) S RN 7-49, 7-80
THMEE 2 « v eeeitee i 7-49, 7-80
THMEE 3 e eeetee i 7-49, 7-80
THMEE 4« v eeeeeie e 7-49, 7-80
Transmission output scale high ----:-vevveeeienninns 7-50, 7-84
Transmission output scale [ow - ««-««-vevevveeennnenns 7-50, 7-84
Transmission QUIPUL type -« -« +evereverviniiniiinns 7-50, 7-83
U

Undershoot suppression factor -« «-«coveveeeenes 7-52, 7-143
\

Valve action at STOP -« -+« -rereererine, 7-53, 7-162
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* Mode
MONI: SV setting & Monitor mode SETUP: Setup Setting mode OPE: Operation mode
ENG: Engineering mode PARA: Parameter Setting mode
Symbol | Name Mode * Page Symbol | Name Mode * Page
A (R) D (d) (d)

HAdd ! |Add1l |Device address 1 SETUP 7-34, 7-44 d |d Derivative time [heat-side] PARA 7-20, 7-25
Add2 |Add2 |Device address 2 SETUP 7-34, 7-44 dA |dAd E}Zg‘f‘;iic‘j’:]“me adjusting factor|\eNG  (Fsp)|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 dbPH |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 |dec Derivative time [cool-side] PARA 7-20,7-28

AL S |ALs |Transmission output scale low ENG  (F33)|7-50, 7-84 de A |dea [Dcig‘l’_i}z’;“me adjusting factor ENG  (F52)|7-53, 7-155
A-A |AM |AutoManual transfer OPE 623 14, del H |deLH Eﬁg‘{_@m’;“me limiter (high) ENG (F52)|7-53, 7-153
Ao |Ao  |Transmission output type ENG  (F33)|7-50, 7-83 debl b |deL E;g‘l’_asﬂ;’;“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
AP |APT |[Memory area soak time monitor MONI ;f073 dEUT |dEUT |Bar graph display resolution ENG (F10)|7-48, 7-65
A-E |AE  |Memory area transfer MONI s dE |dF  |Pv digital filter SETUP 7-34, 7-40
AGI |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 dOHA |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 diLH |aH E’q‘:g‘{f‘;g’:fime limiter (high) ENG  (F52)|7-53, 7-152
A oF |AToF |Output value with AT tumed off ~ [ENG  (F52)|7-53, 7-149 diL |d [[I)jzg‘fgé’:]time 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
A |ATU |PID/AT transfer OPE s}g 714, dl P |dTP |Derivative term operating factor ENG (F51)|7-52, 7-142
AUAE |AUNE |Action (low) at input error ENG (F51)|7-52, 7-135 E (E)
B (b) (b) EEo | |EEol |Force ON of Event 1 action ENG (F41)|7-50, 7-93
! [ ! |bIT1 |Data bit configuration 1 SETUP 7-34, 7-45 EE o2 |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  |Bumout direction ENG (F21)|7-49, 7-75 EE oY |EE04 |Force ON of Event 4 action ENG (F44)|7-51, 7-115
LPS5 | |bPS1 |Communication speed 1 SETUP 7-34, 7-44 EH | |EH1 |Event1 differential gap ENG  (F41)|7-50, 7-90
LP52 |bPS2 |Communication speed 2 SETUP 7-34, 7-44 EHZ |EH2 |Event 2 differential gap ENG (F42)|7-50, 7-99
C (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
CHr |cHr  |Automatic temperature rise learning |OPE o1z 14, EHg | |EHo1 |Event 1 hold action ENG  (F41)|7-50, 7-87
CHrd |cHrd ﬁ;‘gmaﬁc temperature rise dead  \en(£55)[7.54, 7-167 EHg? |EHo2 [Event 2 hold action ENG  (F42)|7-50, 7-97
CHr-§ |CHIG |Automatic temperature rise group  |[ENG  (F55) |7-54, 7-165 EHo 3 |EHo3 |Event 3 hold action ENG  (F43)|7-50, 7-104
CHAT |cHiT »:;tt;matic temperature rise gradient | e\ 55y |7.54, 7-167 EHoY |EHo4 |Event 4 hold action ENG (F44)|7-51,7-111
I AP | |cMP1|Communication 1 protocol ENG  (F60)|7-54, 7-168 E! L 1 [EIL1 |Event1interlock ENG  (F41)|7-50, 7-89
CAPZ2 |cMP2|Communication 2 protocol ENG  (F60)|7-54, 7-168 ! L2 |EIL2 |Event 2 interlock ENG  (F42)|7-50, 7-98
orllen S;Lreer;géﬁ‘i;‘j:o‘merl(CTl) input o 12,13, E!L 3 |EL3 |Event 3 interlock ENG  (F43)|7-50, 7-105
rro et \‘/::“’jr:’;;éﬁ;‘s:o’me’z(CTz) input | o 12,73, E! LY |EIL4 |Event 4 interlock ENG  (F44)|7-51, 7-112
IR | |cTAL |CT1 assignment ENG  (F45)|7-51, 7-117 £S5 | |[ES1 |Eventltype ENG  (F41)|7-50, 7-85
C T R2 |cTA2 [CT2 assignment ENG  (F46)|7-51, 7-121 £GP |ES2 |Event2type ENG  (F42)|7-50, 7-95
LI~ ! |cTrL |CTlratio ENG (F45)|7-51, 7-116 E53 |ES3 |Event3type ENG (F43)|7-50, 7-102
I -2 |cTr2 |CT2ratio ENG  (F46)|7-51, 7-120 ESY |Es4 |Event4 type ENG  (F44)|7-51, 7-109
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EH ! |EVL |Event1 setvalue (EV1) PARA 7-20, 7-21 L (L)
EHZ |EV2 |Event 2 setvalue (EV2) PARA 7-20, 7-21 L 5A [LbA |Control loop break alarm (LBA) time |PARA 7-20, 7-22
EH3 |EV3 |Event 3 setvalue (EV3) PARA 7-20, 7-21 L bd |Lbd [LBA deadband PARA 7-20,7-23
EHY |EV4 |Event 4 setvalue (EV4) PARA 7-20, 7-21 L Ll |LCK |Setlock level SETUP 7-34, 7-47
EHA | |EvML [Event monitor 1 MONI rars | AR |LnKA |Link area number PARA 7-20,7-33
EHAC |EVM2|Event monitor 2 MONI 352; 78, L ol Ll |LoGC |Output assignment ENG  (F30)|7-49, 7-79
EHI | |EVT1 |Event 1 delay timer ENG  (F41)|7-50, 7-91 M (':')
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
EHI 3 |EVT3 |Event 3 delay timer ENG  (F43)|7-50, 7-107 Aol |MoT [Control motor time ENG  (F53)|7-53, 7-161
EHIY |EVT4 |Event 4 delay timer ENG  (F44)|7-51, 7-114 A |mr Manual reset PARA 7-20, 7-30
E Ul |EXC |Energized/De-energized ENG  (F30)|7-49, 7-80 A4 mv m:fourlﬁt]iitogﬁt value (MV1)  |yon ;:g, 7-3,
F (F) AU |z [Menpiscdotpuaiie B2 Juon [127%
FrA |Fn Direct key type ENG (F11)|7-48, 7-68 rnHlr MVTS |MV transfer function ENG (F50)|7-51, 7-128
FA ! |Fn1  |Directkey 1 ENG  (F11)|7-48, 7-67 @) (O) (a)
FAC |Fn2 |Direct key 2 ENG  (F11)|7-48, 7-67 aHH [oHH 8%2;': action differential gap ENG  (F51)|7-52, 7-134
FrJ |Fn3 |Directkey 3 ENG  (F11)|7-48, 7-68 aHL |oHL E’O’\\‘,cggF action differential gap ENG  (F51)|7-52, 7-134
H (H) ol A |oLA |integrated output limiter ENG  (F53)|7-53, 7-161
HBR | |Hoay |Featerbreak alamm 1 (HBAL) set  geryp 7-34,7-35 al H |oLH |output limiter high (MV1) ENG  (F51)|7-52, 7-138
HEAZ2 |HbA2 \t‘;ﬁ‘eer break alarm 2 (HBA2) set | geqyp 7-34,7-35 ol HZ |oLH2 [Output limiter high (MV2) ENG (F51)|7-52, 7-138
HEL | |Hbet ?‘;‘Sfﬁ’d";gﬁﬁgz’eak aaml  \eng  (Fas)|7-51, 7-119 al L loLL |output limiter low (Mv1) ENG (F51)|7-52, 7-138
HEC 2 |Hbe2 ?‘A‘Q\bze)'d";gi‘;‘iﬁggreak aam2  \eng  (Fag)|7-51, 7-122 al L2 oLz |output limiter low (Mv2) ENG (F51)|7-52, 7-138
HiH ! |HoHL [Heater metting determination point 1 |SETUP 7-34,7-39 ard |ord %'\t}il]“ change rate limiter (down) |enG (51 |7.52, 7-137
HEHZ |HbH2 |Heater melting determination point 2| SETUP 7-34,7-39 orde |ord2 R}I’\[/g‘ft change rate limiter (down) |eng  (rs1)|7-52, 7-137
HbL ! |HbL1 |Heater break determination point 1 |SETUP 7-34,7-38 arll low [C,’V‘I’\‘,T]“ change rate limiter (up) ENG  (F51)|7-52, 7-137
Hib! 2 |HoL2 |Heater break determination point2 |SETUP 7-34,7-38 ar 2 lou2 [ON:’\%L]“ change rate limiter (up) ENG  (F51)|7-52, 7-137
HES | [HbS1 |Heater break alarm 1 (HBAL) type |ENG  (F45)|7-51, 7-117 a5 |os Control action ENG (F51)|7-52, 7-129
HLE 5 [HbS2 |Heater break alarm 2 (HBA2) type |ENG  (F46)|7-51, 7-122 al [ | |oTT1 [Timer1 ENG  (F30)|7-49, 7-80
HERF |Hear |Powerfeed forward inputvalue eng — (Fony|7-54, 7-172 al 2 loTT2 |Timer2 ENG  (F30)|7-49, 7-80
| (l ) of 3 |oTT3 [Timer3 ENG  (F30)|7-49, 7-80
P Integral time [heat-side] PARA 7-20,7-25 ol Y |oTT4 |Timer4 ENG  (F30)|7-49, 7-80
AU 1A '[ﬂéeaﬁ'zl';'e’?e adjusting factor ENG  (F52)|7-53, 7-156 P (P
! c |l Integral time [cool-side] PARA 7-20, 7-27 PP Proportional band [heat-side] PARA 7-20, 7-24
[ C,qu, IcAJ Ilggeogla_rgldt‘is?we adjusting factor ENG  (F52)|7-53, 7-156 F'F’u' PAJ E]rg;?gi&r}al band adjusting factor ENG  (F52)|7-53, 7-156
! oL H |[lcLH [integral time limiter (high) [cool-side]|[ENG  (F52)|7-53, 7-154 PH |Pb PV bias SETUP 7-34, 7-40
! cL L [lcLL [integral time limiter (low) [cool-side] [ENG  (F52)|7-53, 7-154 Pc |Pc Proportional band [cool-side] PARA 7-20, 7-27
[ D’CI’ID 1ddP L?(;%%rgggi(teig\r:aﬂve time decimal ENG  (F51)|7-52, 7-133 F,C F’u’ PcAJ E:r(;)é)lf)git(ij%r]]al band adjusting factor ENG (F52)|7-53, 7-156
PLH e '[Efeg';'(}g?e limiter (high) ENG  (F52)|7-53, 7-151 Pcl H |peLH [Pcfg?srité%?a' band limiter (high) ENG  (F52)|7-53, 7-153
{ L1 [ILL  |integral ime limiter (low) [heat-side] [ENG  (F52)|7-53, 7-151 Pl |PeLL E’g’g?g&%r]‘a' band limiter (low) ENG (F52)|7-53, 7-153
! L (I Interlock release MONI ;§373 Pd |pd Hot/Cold start ENG (F50)|7-51, 7-123
! AP P |Input type ENG (F21)|7-49, 7-69 PdA |PdA |start determination point ENG  (F50)|7-51, 7-124
VAl ! [InT1 [interval time 1 SETUP 7-34, 7-46 PEFE |PFF |Power feed forward selection ENG  (F51)|7-52, 7-140
H ,—,f E’ InT2 |Interval time 2 SETUP 7-34, 7-46 PFF 5 PFFS |Power feed forward gain ENG (F51)|7-52, 7-141
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PF~9 [PFrq |Power supply frequency ENG (F21)|7-49, 7-76 T (t) (f’ b)

EdP PGdP |Decimal point position ENG (F21)|7-49, 7-71 E ot Proportional cycle time [cool-side] [SETUP 7-34,7-43
PLSH |PGSH|Input scale high ENG (F21)|7-49, 7-72 T Proportional cycle time [heat-side] |SETUP 7-34, 7-43
P51 |PGSL [Input scale low ENG  (F21)|7-49, 7-72 rrd |tes :}%‘:}'g?afjikn‘]’;']‘fg amblent ENG  (F91)|7-54, 7-172

PL L |PLC |PV low input cut-off SETUP 7-34, 7-41 F~F [Tk [SVtracking ENG  (F50)|7-51, 7-127

PL H |PLH Ergaﬂc_);ié)g]al band limiter (high) ENG  (F52)|7-53, 7-150 U (U)

LL [P E’S;?;}Z’Qa' band imier (low) ENG  (F52)|7-53, 7-150 Untl I |uniT |Display unit ENG  (F21)|7-49, 7-71
FPg§ |Pos |Feedback adjustment ENG  (F53)|7-53, 7-160 UG |Us  |undershoot suppression factor ENG  (F51)|7-52, 7-143
PoH |Pov lﬂ%ur:)error determination point ENG  (F21)|7-49, 7-74 V (H)

Pr |Pr [PV ratio SETUP 7-34, 7-40 HAL ‘VAL ‘Valve action at STOP ‘ENG (F53)‘7-53, 7-162
PS,_—[ PSM ‘l;/Irerlgripulated output value at input ENG  (F51)|7-52, 7-136 W (':,)

P5na' |psw {\rnz:r?si?;rlated outputvalle at v MONI ;i173 ul IWT llntegrated operating time monitor IENG (FO1) |7-54, 7-171

F’,_,,—, PUn |Input error determination point (low) |ENG  (F21)(7-49, 7-74 Y ('_'I)

PHIG |PVTS |PV transfer function ENG  (F50)|7-51, 7-128 YAS5 5 |YASo |Action at saturated output ENG  (F53)|7-53, 7-162

R (r) (,—) Ybr |vor ﬁ]tglijc:r;frzfreedback resistance (FBR) [cnG  (es3)|7-53, 7-150

rb b RS bias SETUP 734,742 Ydb |Ydb [Open/Close output neutral zone ENG  (F53)|7-53, 7-158

1 aP |inP - |Remote setting input type ENG  (F22)|7-49,7-77 YHS |YHs |Open/Close output differential gap |ENG  (F53)|7-53, 7-159
~-L |rL  [Remote/Local transfer OPE gig 714,
FAH | |mve [Manpulated output value (VD) at ey (rs1)|7-52, 7-136
FAHO |mvz |Manpuated ouputvalue (MV2) at eng  (ps1)|7-52, 7-136

~Pr [rPT |Control response parameter PARA 7-20, 7-26

o RS ratio SETUP 7-34,7-42
~-5 |r-s  |RUNISTOP transfer OPE s
585 [rSG |RUN/STOP group ENG  (F55)|7-54, 7-166

S (5)

51 H |SLH |Setting limiter high ENG (F71)|7-54, 7-170

GL L |SLL [Setting limiter low ENG  (F71)|7-54, 7-170

S5AP |SMP |sampling cycle ENG (F21)|7-49, 7-76
5P H |SPCH|STOP display ENG (F10)|7-48, 7-62

59~ |sar |Square root extraction ENG (F21)|7-49, 7-75

G5 |ss |Output status at STOP mode ENG  (F30)|7-49, 7-82

S dl |STdK |ST derivative time adjusting factor |ENG  (F54)|7-54, 7-164
S5 dP |STdP |Soak time unit ENG (F70)|7-54, 7-169
S} |STIK |STintegral time adjusting factor ENG (F54)|7-54, 7-164
5,,— Pt‘:’ STPK fSa'(l'm;;rroportional band adjusting ENG  (F54)|7-54, 7-163

55 |sTsS |ST start condition ENG (F54)|7-54, 7-163

Sl |sTu |startup tuning (ST) OPE o5

SH [sv |setvalue (sv) MONI 72T
SHr |svr ﬁirrrl}?;cre setting (RS) input value MONI ;§ 7-3,

SHr~d |Svrd |Setting change rate limiter (down) ~ |PARA 7-20, 7-31
SHrFT |SwT |Setting change rate limiter unit time [ENG  (F70)|7-54, 7-169
SHr L |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 IMRO1IWO3-E1 Thefirst 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 IMRO1IWO03-E3 Overal 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
IMRO1WO3-E5 Intentionally unused
(This version number is not used in English version to match the versions between
Japanese and English versions.)
December, 2010 IMRO1WO3-E6 Revised due to change of terminal cover shape and model code as well as corrections of
errors.
August, 2012 IMRO1WO3-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 IMRO1WO3-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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