Digital Controlle r

FB400/FB900

Instruction Manual

RKC. RKC INSTRUMENT INC. RK IMROTWO3-E2



RK

www.rkc-usa.com T (800) 576 - 6308
Distributed By[FI%Y Inc,

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



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

NOTICE

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

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

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

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

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

® Every effort has been made to ensure accuracy of all information contained herein. RKC makes no
warranty expressed or implied, with respect to the accuracy of the information. The information in
this manual is subject to change without prior notice.

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

/\[ WARNING

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

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.

: This mark 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.

: This mark indicates where additional information may be located.

Character Symbols:

0 1 2 3 4 5 6 7 8 9 | Minus | Period
gyl 34 4567 HH 9 -

A |B()| C ¢ |D@)| E F | G | H | J K
A6l c|dEFILIH|T |JFE
L | M [Nm|O@©| P |Q(@|R(@| S T t U u
LinlnlolP 9 57 EIU|U

Dim lighting

Bright lighting

0o

—~
~N

e

Flashing

—
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DOCUMENT CONFIGURATION

As for the document related to this product, there are six manuals including this manual. According to
application of a customer, please read a manual related together. When you do not have a necessary
manual, please contact RKC sales office or the agent.
The following manuals can be download from our website shown below.

URL: http://www.rkcinst.com/english/manual load.htm

Manual Manual Number Remarks
FB400/FB900 Installation Manual IMROIWO1-EO | A product box contains this manual.

This manual explains the mounting and wiring,

a name of the front panel, and outline of

the operation mode of the product.

FB400/FB900 IMROIWO02-EO | A product box contains this manual.
Quick Operation Manual This manual explains the basic key operation,
mode menu, and data setting.

FB400/FB900 Parameter List IMROIWO6-EL] | A product box contains this manual.
This list is a compilation of the parameter data
of each mode.

FB400/FB900 Communication IMROIWO7-EDD | A product box contains this manual.

Quick Manual (Only FB400/FB900 provided with the
communication function)

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

FB400/FB900 Instruction Manual IMRO1WO03-E2 | This Manual.

This manual explains the method of

the mounting and wiring, the operation of

various functions, and troubleshooting.

FB400/FB900 IMRO1WO04-EO | This manual explains RKC communication
Communication Instruction Manual * protocol (ANSI X3.28), Modbus, and relating

to the communication parameters setting.

* Optional function

[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: 60mm depth

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

B Selectable PID control algorithm

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

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

B Advanced Heat/Cool PID algorithm with Undershoot Suppression

B Startup tuning to eliminate time for autotuning

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

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

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

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

B Easy maintenance

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

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

B Two communication ports (optional)

e Host communication:

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

¢ Intercontroller communication:

The FB Series has a second communication port (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 Windows98SE/2000/XP.
The standard port allows setup and data logging to be managed by the PC. The FB Series is recognized as an external device
on the PC.

["Win-UCI" software for setup & data logging is free. Simply download "Win-UCI" from the RKC Instrument website (www.rkcinst.com).]
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1.2 Checking the Product

1. OUTLINE

Before using this product, check each of the following:
® Model code

® Check that there are no scratch or breakage in external appearance (case, front panel, or terminal, etc.)
® Check that all of the items delivered are complete. (See below)

Accessories QTY Remarks

O Instrument 1
O Mounting brackets (with screw) 2 FB900: 4
O Seal (SAP-306) 1 For Unit and Direct key type 2
O Case rubber packing 1 For waterproof/dustproof

(FB400: KFB400-36<1>, FB900: KFB900-36<1>)
O Installation Manual (IMRO1WO1-ET) 1 Enclosed with instrument
O Quick Operation Manual (IMRO1W02-ELT) 1 Enclosed with instrument
O Parameter List IMRO1WO06-E) 1 Enclosed with instrument
O Communication Quick Manual IMR0O1WO07-ELT) 1 Enclosed with instrument

(with communication 1 function )
O Instruction Manual (IMR0O1WO03-E2) 1 This manual (sold separately)
O Communication Instruction Manual (IMR01W04-ELT) 1 Sold separately
. : Depending on the .

O Terminal cover (KFB400-58<1>) order quantity Optional (sold separately)
O Current transformer Depending on the | Optional (sold separately)

(CTL-6-P-N [for 0 to 30 A] or CTL-12-S56-10L-N [for 0 to 100 A]) order quantity
O Power feed transformer 1 Optional

(PFT-01 [100 to 120 V AC] or PET-02 [200 to 240 V AC]) (When ordered PFF function, this

transformer is attached.)

Ll 1f any of the products are missing, damaged, or if your manual is incomplete, please contact

RKC sales office or the agent.

IMRO1WO03-E2
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1. OUTLINE

1.3 Model Code

Check whether the delivered product is as 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 —O00-0«00 00/0 0-0 000y

(1 @ @) @) 6 6)F) (B (9 (10 (1) (12

Suffix code
Specifications Hardware coding only Quick start code1
(1) [ (2 [G) | @[5B [(6)(]EB)[(O (10) (11) (12)

Relay contact output

Voltage pulse output
Output 1 (OUT1) Voltage output, Current output (See Output Code Table)
Triac output

o(H(0|<|=Z

Open collector output

None

Relay contact output
Output 2 (OUT2) Voltage pulse output
Voltage output, Current output (See Output Code Table)

Triac output

o|4(0I<|Z|=z

Open collector output
Power supply voltage 24 V AC/DC

100 to 240 V AC
Digital output (DO1 to DO4) | None N
[Relay contact output] DO1 + DO2 + DO3 + DO4 4
CT input None

Power feed forward (PFF) CT input (2 points)

input PFF input (one 100-120 V AC transformer included)

Feedback resistance input PFF input (one 200-240 V AC transformer included)

CT input (1point) + PFF input (one 100-120 V AC transformer included)

CT input (1point) + PFF input (one 200-240 V AC transformer included)
Feedback resistance input

M |W|IN|=|H|Z

Transmission output (AO) " | None N
Voltage output, Current output (See Output Code Table) (m]

Communication function ? None
Digital input (DI1 to DI4) Communication 1 (RS-232C) + No communication 2
Communication 1 (RS-422A) + No communication 2

Communication 1 (RS-485) + No communication 2
Communication 1 (RS-232C) + Communication 2 (RS-485)
Communication 1 (RS-485) + Communication 2 (RS-485)
No communication 1 + Communication 2 (RS-485)

O|<[x|[s|a|s|=]|z

Digital input (DI1 to DI4) [for Memory area transformer]

Case color White case N

Black case

No quick start code (Configured at factory set value) N

Quick start code Specify quick start code 1 1
Specify quick start code 1 and 2 (See page 1-6) 2

No specify quick start code No code

n

PID action with AT (Reverse action)

PID action with AT (Direct action)

Control Method Heat/cool PID action with AT

[Quick start code 1] Heat/cool PID action with AT (for Extruder [air cooling])

Heat/cool PID action with AT (for Extruder [water cooling])

N|S[>|0|0

Position proportioning PID action without FBR

Measured input and Range | No specify quick start code No code
[Quick start code 1] See Range Code Table. ooo

Instrument specification Version symbol Y

"If 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.
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1. OUTLINE

® Output Code Table

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

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

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

[Voltage input, Current input]

IMRO1WO03-E2

Type Code | Range (Input span) | Code | Range (Input span) Type Code Range (Input span)
K35 |-200.0 to +400.0 °C KC4 |-328.0 to +400.0 °F 0to 10 mvV 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 0to1VDC 301
K K09 0.0 to 400.0 °C KA4 (0.0 to 800.0 °F Oto5VDC 401 Programmable range
K10 0.0 to 800.0 °C KA1 |0to 800 °F 0to 10V DC 501 —-19999 to +19999
K02 [0 to 400 °C KA2 [0 to 1600 °F 1to5VDC 601 [The decimal point position is selectable]
K04 [0 to 800 °C 0to20 mMADC 701 (Factory set value: 0.0 to 100.0 %)
J27 {-200.0 to +400.0 °C JC6 [-328.0 to +1200.0 °F 4to 20 mADC 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 328 t0 2192 °F -1to+1VDC 902
J J08 (0.0t0400.0 °C JB6 [0.0to 800.0 °F -10to +10 mV DC 903
J09 (0.0 to 800.0 °C JA1 |0to 800 °F
J02 [0to400°C JA2 |0to 1600 °F
J04 [0to 800 °C
T T19 |-200.0 to +400.0 °C TC2 |-328.0to +752.0 °F
E E21 |-200.0 to +700.0 °C EA9 [-328.0 to +1292.0 °F
E06 |-200 to +1000 °C EB1 [-328 to +1832 °F
S S06 |-50to +1768 °C SA7 |-58 to +3214 °F
R RO7 |-50to +1768 °C RA7 |-58 to +3214 °F
B B03 |0 to 1800 °C BB2 |0to 3272 °F
N NO2 |0to 1300 °C NA7 |0to 3272 °F
PLII A02 [0to 1390 °C AA2 |0 to 2534 °F
W5Re/W26Re| WO3 |0 to 2300 °C WA2 |0 to 4200 °F
U U04 0.0 to 600.0 °C UB2 |32.0t0 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 |-328.0 to +1562.0 °F
JPt100 P29 |-100.00 to +100.00 °C PC8 |-199.99 to +199.99 °F
P30 |-200.0 to +640.0 °C PC9 |-328.0to +1184.0 °F
PD1 |-200.0 to +200.0 °F
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B Quick start code 2 (Initial setting code)

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

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

field via the manual.

OO0O-0000-00
() 4) ) 6) (@)

(1) @)

(8

Specifications

Quick start code 2

Initial setting code)

(1) (2)

(3) (4) (5)

(6) (7) (8)

Output assignment

OUT1, OUT2, DO1 to DO4 (See Output Assignment Code Table) [m]

Remote setting input *

Voltage input (0 to 10 mV DC)

Voltage input (0 to 100 mV DC)

Voltage input (0 to 1V DC)

Voltage input (0 to 5V DC)

Voltage input (0 to 10 V DC)

Voltage input (1 to 5V DC)

Current input (0 to 20 mA DC)

Current input (4 to 20 mA DC)

o |N|jlojlo(~|[lw|IN|—=

Event function 1 (EV1)

None

See Event Type Code Table

Event function 2 (EV2)

None

See Event Type Code Table

Event function 3 (EV3)

None

See Event Type Code Table

Event function 4 (EV4)

None

See 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)

Cl|H|w|o|Z

Communication 1 protocol

None

RKC communication (ANSI X3.28)

Modbus

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

® Output Assignment Code Table

Digital output 2 (DO2)

Digital output 3 (DO3)

Digital output 4 (DO4)

Event function 2 (EV2)

Event function 3 (EV3)

Event function 4 (EV4)

Event function 2 (EV2)

Event function 3 (EV3)

HBA

Event function 2 (EV2)

HBA

FAIL (De-energized)

HBA

Event function 3 (EV3)

Event function 4 (EV4)

Event function 2 (EV2)

Event function 3 (EV3)

Event function 4 (EV4)

Event function 2 (EV2)

Event function 3 (EV3)

FAIL (De-energized)

Code Output 1 (OUT1) Output 2 (OUT2) Digital output 1 (DO1)
1 Control output 1 Control output 2 Event function 1 (EV1)
2 Control output 1 Control output 2 Event function 1 (EV1)
3 Control output 1 Control output 2 Event function 1 (EV1)
4 Control output 1 Control output 2 Event function 1 (EV1)
5 Control output 1 HBA Event function 1 (EV1)
6 Control output 1 HBA Event function 1 (EV1)
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.

« Invalid for a non-existing output/event function.

* When used as heat/cool control or position proportioning control, select any code of 1 to 4.

® Event Type Code Table

(Factory shipment: Energized)

Code Type Code Type Code Type
A Deviation high H Process high \Y SV high
B Deviation low J Process low w SV low
[} 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

1-6
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1.4 Parts Description

This chapter describes various display units and the key functions.

B Front Panel View

FB400
Manual (MAN) mode lamp [Green] Remote (REM) mode lamp [Green]
PV MAN REM AT < Autotuning (AT) lamp [Green]
Measured value (PV) display %gg@g
AREA SV MV < Manipulated output (MV) lamp [Green]

Memory area display > E cf@@@@: Set value (SV) display

—_————————— —

s T T A, Output (OUT1, OUT2) lamps [Green]

. Digital output (DO1 to DO4) lamp
Bar graph display » 0000000000 [Green]
Direct k 1 AR Alarm (ALM) lamp [Red]
irect keys '!_Q__Q__@ | p
@D H<M°DEH VA
Set (SET) key > | . ] R Up key
Shift key Down key
FB900
Manual (MAN) mode lamp [Green] Remote (REM) mode lamp [Green]
MAN REM AT Autotuning (AT) lamp
[Green]
Measured value (PV) 17 U U U U .
display o) o /o I\éanlpulated output (MV) lamp
AREA SV MV —————— [Green]
Memory area display :E %BE@E: Set value (SV) display
| Ui 0UT 007, 007 D03_004 A ] <+ Output (OUT1, OUT2) lamps
Bar graph display > IQQD_D_DQD_D_DQD_D_DQD_D_DQRED_D [Green]
AM AREA ..
Direct keys > | O Q : Digital output (DO1 to DO4)
=, = _ =L o lamps [Green]
G [N V| AN T Alarm (ALM) lamp [Red]
Set (SET) key > L | || || -
A A ™~ Up key
Shift key —— L Down key
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® Display units

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

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

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

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

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

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

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

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

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

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

® Bar graph display [Green] *

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

innmafonocoonndooood

® Heat/Cool PID action:
When both “OUT1” and “OUT2” light, this means overlapping, but in this case the bar graph
displays only the manipulated output value (MV2) [heat-side].

® Position proportioning action (without FBR input):
As the FBR input value becomes upscaled, the bargraph displays the overscaled state can output

of more than 100 %). In this case, it is recommended to be set to “0: No display.”

[Example] O ) 50 } 100
LLELITRINLITRRIRTIL)}

Flashing A

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

[Example] O ) 50 ) 100
IRRRN000000000000000

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

[Example] 0 ) 50 ) 100
IRRRN000000000000000

Continued on the next page.
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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: See P. 7-65)

[Example] - ; 0 R ¥
inooooooodueondoonoi
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: See P. 7-65)
Current transformer 2 (CT2) [Example] 01 05 10
input value inn00000n000donood

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

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

©® Direct keys

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

key [Typel, Type2]

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

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

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

To avoid damage to the instrument, never use a sharp object to press keys.
There are direct key type of Type 1 and Type 2. [Factory set value: Type 1] (See P. 7-67)

Use/Unuse of Direct Key functions are programmable. (See P. 7-67, P. 7-68)

BEBEEB

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 the instrument, never use a sharp object to press keys.
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H Bottom View
FB400 FB900
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Loader port (Provided as standard)
LL]  Use our communication converter COM-K (sold separately) to connect FB400/FB900 Series

and personal computer. Then, the cable (cable length: 1.5 meters) for connection between
FB400/FB900 Series and our communication converter COM-K is optional.

B Side view (common to FB400/FB900)

|

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

I To change the input type, see Input type (P. 7-69), Remote setting input type (P. 7-77) in
the Engineering mode.
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1.5 Input/Output Functions

This section describes the input/output functions of the instrument. To learn how to set each function,
see the respective page.

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

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

Digital input DI1 to D14 [optional]
(Memory area selection, Area set)

) |
—_—> |Output of event function |

—>|Heater break alarm output

Control

Digital input DI5 to DI7
(RUN/STOP, Remote/Local transfer, Auto/Manual transfer, > section —>|Transmi53i0n output (AO) [optional] |

Interlock release)

Current transformer (CT) input [optional |_>
| (CT) input [op ! < COM1 (RKC communication, Modbus) [optional]

COM2 (Intercontroller communication) [optional]

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

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

< Loader communication

B Input In addition to measured input and remote setting (RS) input, 4 optional
input functions are available.

Measured input [universal input]:

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

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

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

Current 0 to 20 mA DC, 4 to 20 mA DC
Voltage (high) input group -1t0o+1VDC,0to5VDC,1t05VDC,0to10V 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]

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

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

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

(P.7-77)
Voltage (low) input and Current input | 0to 100 mV DC, 0 to 10 mV DC, 0to 1 V DC
group 0to 20 mA DC, 4 to 20 mA DC
Voltage (low) input group 0to5VDC,1t05VDC,0to 10V 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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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 4 | Memory area selection (number of area: 1 to 8) + Area set
DI5to 7 | RUN/STOP, Remote/Local transfer, Auto/Manual transfer, Interlock release

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

Current transformer (CT) input (optional)

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

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

Two types of CT available.

CTL-6-P-N (for 0 to 30 A)
CTL-12-S56-10L-N (for 0 to 100 A)

Only one CT input is available when power feed forward input is selected.
Measured input is not isolated from CT input.

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

Power feed forward (PFF) input (optional)

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

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

PFT-01 100 V type transformer (100 to 120 V AC)
PFT-02 200 V type transformer (200 to 240 V AC)

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

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

Feedback resistance (FBR) input (optional)

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

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

* Feedback resistance (FBR) input cannot be used with current transformer (CT)
input and power feed forward (PFF) input.
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H 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 control, OUT1 corresponds to the heat-side output and OUT2
corresponds to the cool-side output.
* For position proportioning control, OUT1 corresponds to the open-side output and
OUT?2 corresponds to the close-side output.

¢ Output types available for OUT1 and OUT2 are shown in the table below.

(Specify when ordering)
Relay contact output 250 V AC 3 A (Resistive load), 30 VDC 1 A (Resistive load),
la contact
Voltage pulse output 0/12 V DC (Allowable load resistance: 600 € or more)
Voltage output 0to5VDC,1t05VDC,0to 10V DC
(Allowable load resistance: 1 kQ or more)
Current output 0 to 20 mA DC, 4 to 20 mA DC (Allowable load resistance: 600 Q or less)
Triac output 0.5 A (Allowable load current)
Open collector output 30 V DC or less, 100 mA (Allowable load current), Sink type

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

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

Digital output 1 to 4 (DO1 to DO4)

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

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

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

la contact
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Transmission output (AO)

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

Voltage output 0tol VDC,0to5VDC,1t05VDC,0to 10V DC
(Allowable load resistance: 1 kQ or more)
Current output 0 to 20 mA DC, 4 to 20 mA DC (Allowable load resistance: 600 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 value (SV)
[heat-side] [cool-side]

Remote setting (RS) input value

* Number of output: 1 point

B Communication
Communication 1 (optional)

* Communication 1 (COM1) is used for the host communication.
¢ Communication protocol is used for RKC communication (ANSI X3.28) 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 details of the host communication, see FB400/FB900 communication
instruction manual (IMR01W04-EL]).

Communication 2 (optional)

e Communication 2 (COM2) is used for the intercontroller communication. Data can
be exchanged between two or more FB400s/FB900s without using communication
with analog signals such as remote setting input and analog output as well as with
the host computer. (See P. 6-60.)

¢ Interface: RS-485 only

* The following four functions become usable when the intercontroller

communication is used.
Automatic temperature rise function (with learning function)
Cascade control function
Ratio setting function
Group RUN/STOP function

Loader communication
* It is possible to manage data on the personal computer side by converting all of the
data in the FB400/FB900 into one file. '
* When starting the loader communication, first your PC (Windows98SE/2000/XP)
being used is necessary to be installed with the communication software *.

! Use our communication converter COM-K (sold separately) to connect FB400/FB900 Series and your PC.

2 "Win-UCI" software is free. Simply download "Win-UCI" from the RKC Instrument website.
(www.rkcinst.com).
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2. HANDLING PROCEDURE TO OPERATION

2. HANDLING PROCEDURE TO OPERATION

2-2

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

setting modes.

B Setting procedure to operation

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

Mounting and Wiring

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

=5 When group operation by using intercontroller Use the sheet of Appendix. E,
communication is performed, see 6.14.1 Wiring and make record of setting
method of the intercontroller communication data of a customer.
(P. 6-60).

<
v
Power ON

v

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)

L]

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

Setting of operating condition
(Engineering mode)

(AN

=

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

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

e Power frequency [Factory set value 50Hz] (P. 7-75) e Remote setting input type (P. 7-77)

e Input type (P. 7-69) "* e Event type (P. 7-85, 7-95, 7-102, 7-109) >3
o Input scale high/low (P. 7-72) -2 e Transmission output type (P. 7-83)*
e Control action (P. 7-129) "*  Communication protocol (P. 7-166) *

e Output assignment (P. 7-79) "

! This setting is not necessary when the quick start code "1" is specified.
% This setting is not necessary when the quick start code "2" is specified.
“ 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. 7-163) *
e External input type (P. 7-125) ** o RUN/STOP group (P. 7-164) *

e Master channel selection (P. 7-126) >3

! Group RUN/STOP function (P.6-63) * Ratio setting function (P. 6-90)

% Cascade control function (P. 6-81) * Automatic temperature rise function (P. 6-72)

See 7.5. Engineering Mode (P. 7-48).
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Position proportioning control
Control action type?

v

Adjustment of the valve position

PID control or
Heat/cool PID control

=5 For details, see page 6-40.

Setup data setting To perform group operation by using intercontroller communication
(Setup setting mode) ¢

Set parameters in Setup Setting mode: Set the Device address 2. RS
* Heater break alarm relationships (optional), | bias*, RS digital filter* and RS

e Input correction relationships, ratio*.

e Communication (optlonal), etc. * These parameter settings are also used for

cascade control function (P. 6-81) and ratio
setting function (P. 6-90).

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

I See 7.4 Setup Setting Mode (P. 7-34).

I For details, see page 6-60.

<
\ 4

Parameter data setting

To perform Ramp/Soak operation

Set parameters in Parameter Setting mode:

e Event function relationships, ]
¢ PID and control response, etc. Set the Setting change rate
limiter, Area soak time and
@ Up to 8 individual sets of parameters Link area number.
in Parameter Setting mode and SVs
can be stored and wused in
Multi-memory Area function.

& For details, see page 6-50.

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

¢
\ 4
Set value (SV) setting

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

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

parameters in Parameter Setting mode.
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. N
Is Multi-memory Area * °

function used?

* Factory set value: Memory area 1

Control Memory Area selection

Select the Memory Area in SV setting & Monitor mode.

=& For details of memory area selection, see 6.9 Control
Area Transfer (P. 6-32).

Startup tuning (ST)

Tuning type?

v

. 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.]

v

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.

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

( Operation * )

* Adjust the PID constants manually when the optimum PID constants cannot be calculated by autotuning for characteristic
variations of the controlled system (see page 6-1).
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6. OPERATION

[When controller No. 1 and No. 2 have DI]

1. When controller No. 1 to 3 are in the RUN state, if any one of the controllers is placed into the
STOP state by key operation, all the controllers in that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(DI) (DI) (No DI)
I~ 5 I~ 5 ~ _ 0
5 F 5P [ ol
Display when stopped Display when stopped
by key operation by key operation

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, all the
controllers in that group enter the RUN state.

z 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 — open), all the controllers in that group enter the
STOP state.

STOP display at control STOP

Controller No. 2 Controller No. 3
Controller No. 1 (Same whether (Same whether
(D) Dl or no DI) DI or no DI)

d5 P LGP L5TP

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

Ll When stopped by DI, that group does not enter the RUN state as long as the operated DI
is not set to RUN. Therefore, the STOP display is changed so that the controller that
operated DI is known.

2. When the digital input (DI) of controller No. 1 is transferred to the RUN state (contact open —
closed), all the controllers of the same group enter the RUN state.

EQ when performing group RUN/STOP transfer by digital input (DI), wiring conservation

and simple operation are possible by settg “RUN/STOP transfer by digital input
(DI)” for only one controller in the group.
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When RUN/STOP by key operation and RUN/STOP by DI overlapped, the following
occurs.

[When stopped by DI after STOP by key operation]

e Thereafter, when the digital input (DI) of controller No. 1 is transferred to STOP, the

STOP display changes while the STOP state remains unchanged. (When only controller
No. 1 has DI)

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(DI) (No DI) (No DI)
cCr 5 - _ 0 I~
5 [ ol 5M P
Display when stopped N J
by key operation Y
Digital input (DI) of STOP display STOP display
controller No. 1 is changes does not change
transferred to STOP.
Controller No. 1 Controller No. 2 Controller No. 3
(DI) (No DI) (No DI)

57 aP 5 of 5 aP

Display when stopped
by both key operation
and DI

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

— The digital input (DI) of controller No. 1 is transferred to the RUN state.
(Contact open — closed)

— Any one of controller No.1 to 3 is set to the RUN state by key operation.
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6.14.4 Automatic temperature rise function (with learning function)

The automatic temperature rise function makes multiple controllers one group and synchronizes the
temperature rise of the other controllers with the temperature rise of the controller in the same group
which takes the longest time for the measured value (PV) to reach the set value (SV).

By using the automatic temperature rise function to balance the temperature rise, uniform temperature
control without any local burning or partial thermal expansion of the controlled system is possible.
Also, if started by turning on the automatic temperature rise learning function, the data needed by
automatic temperature rise can be automatically computed and automatic temperature rise is possible
from the next starting.

o

(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 this time lag into consideration.

The automatic temperature rise function by intercontroller communication can be executed
when the communication 2 port (COM?2) is usable.

The maximum number of connectable controllers at intercontroller communication is 32,
without regard to the number of groups.

When the group RUN/STOP function is used at automatic temperature rise by intercontroller
communication, all the controllers in the group can start temperature rise simultaneously.

Example: Multipoint temperature control using 4 controllers

e When controller No. 1 to 4 are started without automatic temperature rise function, the measured
values (PV) individually rise toward the respective set value (SV1 to 4). As a result, the temperature
rise complete timings are also different.

e When controller No. 1 to 4 are made the same group, when the controllers are started using the
automatic temperature rise function after automatic temperature rise teaching was executed, the
temperature rise of controller No. 1 to 3 (slave) is synchronized to the temperature rise of controller
No. 4 (master) which takes the longest time of any controller in the group for the measured value
(PV) to reach the set value (SV). As a result, controller No. 1 to 4 complete temperature rise

simultaneously.

Controller
No. 1
(Group No. 1)

Controller
No. 2
(Group No. 1)

Controller
No. 3
(Group No. 1)

Controller
No. 4
(Group No. 1)

Connection status of the intercontroller communication

Temperature
No. 1 PV

SV1

Sv2

SV3

Sv4

Temperature

No. 1 PV

SV1

Sv2

SVv3

SV4 fommmeeo o

No. 2 PV

6-72

No. 4 PV
Time
A A A A
Temperature No.1 No.2 No3 R No4 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

When automatic temperature rise not executed

the same time
When automatic temperature rise executed
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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.
RUN/STOP transfer RUN
Operation
mode state PID/AT transfer PID control
Auto/Manual transfer Auto mode
Control action PID control (reverse action or direct action)
Heat/Cool PID control (air cooling, water cooling, cooling
Parameter gain linear type) *
setting Automatic temperature rise group | Other than 0
Automatic temperature rise OFF
learning

Input value state

The measured value (PV) is not Underscale or Overscale.

No burn out (input break or short circuit)

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

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

Reverse action and Heat/Cool PID control (air cooling, water

* 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

Master: If even one of the controllers in a group has entered any of the following states, automatic
temperature rise of all the controllers in the group immediately stops and switches to normal

control.

Slave: If the slave controller has entered any of the following states, automatic temperature rise
automatically stops and switches to normal control.

L] The controller which takes the longest time for the measured value (PV) to reach the set
value (SV) of all the controllers in the group automatically becomes the master.

RUN/STOP transfer

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

Operation

mode state PID/AT transfer

When the autotuning (AT) is activated.

Auto/Manual transfer

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

Parameter setting

When the proportional band is set to 0.
(When the control type is changed to ON/OFF control)

When the measured value (PV) goes to underscale or overscale.

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 value (PV))

Communication

When an intercontroller communication error is generated

Power failure

When the power failure of more than 20 ms occurs.

Instrument error

When the instrument is in the FAIL state.

IMRO1WO03-E2
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B Operation flowchart

Set the

Device address 2

\ 4

Set the Automatic
temperature rise group

\ 4

Set the
RUN/STOP group

\ 4

Automatic temperature
rise learning function ON

A

Control stop

W

Control start

A4

Automatic temperature

rise learning start

\ 4

Automatic temperature
rise learning ends

W

Automatic temperature rise
effective from next startup

See 6.14.2 Common setting of the intercontroller communication
(P. 6-61).

See ® Automatic temperature rise group setting (P. 6-75).

See 6.14.3 Group RUN/STOP function (P. 6-63).

Set the controllers in the same group in the automatic temperature
rise group to the same group even if it is a RUN/STOP group.

See ® Automatic temperature rise learning setting (P. 6-77).

Factory set value:
Automatic temperature rise learning function ON

Since the automatic temperature rise learning function is
performed, stop control and wait until the heater cools.

The automatic temperature rise learning function calculates the
automatic temperature rise dead time and automatic temperature
rise gradient data from the state of the measured value (PV) at
startup.

Check that the heater is cold and then start control.

When control starts, automatic temperature rise starts
simultaneously.

When the automatic temperature rise dead time and automatic
temperature rise gradient data are calculated, automatic temperature
rise learning ends.

Automatic temperature rise can be executed from the next startup
by using the calculated automatic temperature rise dead time and
automatic temperature rise gradient data.

@ When in Heat/Cool PID control, automatic temperature rise learning and automatic

temperature rise are only in the temperature rise direction.

6-74

IMRO1WO03-E2



6. OPERATION

B Settings before operation

When implementing the automatic temperature rise function, the following items must be set.

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

e Automatic temperature rise learning  [Operation mode]

%" For the device address 2 setting, see 6.14.2 Common setting of the intercontroller
communication (P. 6-61).
For the RUN/STOP group setting, see 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.
& To change from RUN mode to STOP mode, see 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10

PV/SV monitor (Engineering mode)
J " e
cH F 0
m, B r AREA s
| Gl gF || e—
u’“ﬁﬂguu"uuuuu’uuuuu’uu&&ﬁ ﬁﬁuu"uuuu%uuuﬁm"u&ﬁ
SRESUEVEN @ <= v A
E=====l==l=—

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

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

Function block 10 Function block 55
(Engineering mode) (Engineering mode)
PV PV
F 17 F 5 C
. .
AREA sV AREA v
ﬁ
CED?@(ﬂ)vO @D?Qﬂe(ﬂ)v(ﬂ)/\
' —

g

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

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

Function block 55 Automatic temperature
(Engineering mode) rise group
PV PV
CHAG
F 5 5 Lo
AREA sV AREA v
ﬁ ]
]
Ewnuhuunuu;aunuﬁuu“u‘u‘ﬁ ﬁwuu'ﬂuuu&uuuﬁu%&ﬁ
O O O O O O
GD | || A @D | e | VA
s s sl

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

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

rise group
PV PV
I~ H I~ I~ H I~ [[1] Set the controllers in the
Lrru Lrru same group in the automatic
AREA L AREA v .
B — I' temperature rise grqup' to. the
ﬁwuu"uuuuu’uuuuu’m"u&ﬁ ﬁwuu'huuuiug’uuuuﬁuu“umﬁ same group cven lf it 1s a
@DCIDQ‘"‘HVCIDA C‘D?Q‘WHV?A RUN/STOP group.
e % A

When the group number is set to “0,” that controller does not perform automatic

(AN
temperature rise.

[} After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 1 minute without pressing SET key, this instrument

returns to the PV/SV monitor screen and the automatic temperature rise group number
will not be changed.

6. Press the SET key to store the new automatic temperature rise group number. The screen goes to
the next parameter.
Automatic temperature

rise group RUN/STOP group
n H r r r q r & RUN/STOP group setting is
s L o U - o u possible in this state. For details,
,' — U see 6.14.3 Group RUN/STOP
fiopoobooogoooodoonod fioooobooogoooodooond fun(:tion (P- 6'63)-
5 8 8 5 6 8
@D | < | V| A @D | e | V| A

— b E— — e — i m— N m—

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

8. Set the automatic temperature rise group number of the other controllers by the same procedures
as described in steps I 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 the SET key for 1 second 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)

_ [
2d Aru
I
AREA nn AREA v
I ELIU > F
a’%ﬂguu"uuuuu’uuuuu’uu&&ﬁ w%gguu’uuuuu’uuuuuuug&u
C@?«ﬂ”v(ﬂ)/\ @D?Qﬂ!ﬂv?/\
e =

)y

Press the Shift key for 1 second

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

PID/AT transfer Automatic temperature
(Operation mode) rise learning
PV ' v ’_
Ay CHF
AREA sV AREA sV
F — /7 ||€ ON state
ﬁ'u‘guu'huuuuu;u.uuuu'uu"u&ﬁ Dgguu'uuuumuuuﬁu%h
O O O @] O
GD | x| VvV | A G@|’j£‘|v"/\
— D?L! — — — — —

3. When the UP key is pressed, it switches from “oFF” to “on.” In addition, since the shipping value

is “on,” when executing automatic temperature rise leaning, it can be used as is.
Automatic temperature

rise learning
v l- PV l-
CHrF CHrF
AREA sV AREA R
F i — [ | € ON state

D%DDDDDD%DDDDD%D DADEDDDDDD%DDDDD%‘D

GD | <ex | v A GD (<= | v | A
=

LLl Press the DOWN key to change to “oFF” from “on.”
(AN

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 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.

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

4. Press the Shift key or the SET key to store the new automatic temperature rise learning ON/OFF
data. The screen goes to the next parameter.

6-78

Automatic temperature
rise learning

_ wl'.-/'/r

(]
om
00000000000000000000
AN NON AREA

O O O
@D | <= | Vv A

or

Auto/Manual transfer

4]

-

M

outt N - . R
fppoohoooghooodoogp
M MON AREA
O O O

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

6. Set the automatic temperature rise learning of the other controllers by the same procedures as
described in steps 1 to 5 above.
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B Operation procedures

® When using the learning function

When using the learning function, the data (automatic temperature rise dead time, automatic
temperature rise gradient data, etc.) necessary at automatic temperature rise is automatically calculated.
Learning is implemented at controller startup.

1. Set the device address 2 for each controller.
I For the device address 2 setting, see 6.14.2 Common setting of the intercontroller
communication (P. 6-61).

2. Set the automatic temperature rise group number for each controller and set the automatic
temperature rise function to ON in advance. In addition, set the RUN/STOP group for performing
the group RUN/STOP function. Set the controllers in the same group in the automatic
temperature rise group to the same group even if it is a RUN/STOP group.

& For the automatic temperature rise group number and automatic temperature rise learning
function setting, sce B Settings before operation (P. 6-75).

%5 For the RUN/STOP group setting, see 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 calculates the automatic temperature rise
dead time and automatic temperature rise gradient data from the state of the measured value (PV)
at startup, the heater must be placed in the cold state once.

RUN/STOP transfer
PV 4]
-5 -5
AREA sV AREA sv
[ || — P |le sToP state
mﬁuuuuhuuun’uuuun’uuuuﬁ opoobooogoooodoonod
AM MONI AREA N MONI AREA
O O O O @) O
GD | < | V| A GD | <= | VA
Ay =

& For the RUN/STOP transfer, see 6.4 RUN/STOP Transfer (P. 6-11).
For the group RUN/STOP, see 6.14.3 Group RUN/STOP function (P. 6-63).

4. When control is set to the RUN state after it is confirmed that the heater is cold, automatic
temperature rise learning is started.

RUN/STOP transfer
PV — PV
-5 -5
AREA sV AREA v
P | — M | € RUN state

00000000000000000000 00000000000000000000

6 ¢ 8
ERENEDSES EIENENEN

S

I’ For the RUN/STOP transfer, see 6.4 RUN/STOP Transfer (P. 6-11).
For the group RUN/STOP, see 6.14.3 Group RUN/STOP function (P. 6-63).

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

5. 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 returns to “oFF.”

Automatic temperature
rise learning

AREA

AM

O
GD

j‘-H’-
n

00000000000000000000
MON

AREA
O @)

Automatic
temperature rise
learning finish

ﬁ

_ (Hr
F

out - N . -
00000000000000000000
AM MON

OB

v

@) O
CE'D \l\ \ﬂ\ \ﬂ\ =

€ OFF state

M 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.

L[] When the automatic temperature rise group and other set values were changed, execute
automatic temperature rise learning again.

B

Automatic temperature rise learning can be performed for each controller. It can also be
performed by group batch by using the group RUN/STOP function.

[1]  When automatic temperature rise learning is not established, the operation mode automatic

temperature rise learning screen remains “on.”

® When performing automatic temperature rise (when ending the learning function)

1. When the controllers of the automatic temperature rise group are set to RUN simultaneously,
automatic temperature rise starts. Automatic temperature rise is executed by controllers other
than automatic temperature rise group number “0.”

L]  To RUN the controllers of the automatic temperature rise group simultaneously, use the

group RUN/STOP function. For the group RUN/STOP, see 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.

@ When you do not want to execute automatic temperature rise, set the automatic temperature

rise group number of the relevant controller to “0.”
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6.14.5 Cascade control function

Cascade control monitors the controlled object temperature in the master unit and then corrects the set
value in the slave unit depending on the deviation between the target value (set value) and actual
temperature. The slave unit controls the non-controlled object (heater, refrigeration device, etc). As a
result, the controlled object temperature can be reached and controlled at the target value.

At cascade control that uses intercontroller communication, one of the connected controllers is
specified the master and the other arbitrary controllers are controlled as slaves.

o

Since intercontroller communication has a time lag (maximum 70 ms x number of

controllers connected) in data transmission, when using it in a fast response control system,
take this time lag into consideration.
[The salve set value (remote SV) is updated at each time lag.]

(AN

The cascade control by intercontroller communication can be executed when the

communication 2 port (COM2) is usable. In addition, cascade control slave controllers
cannot use remote setting input.

(AN

intercontroller co

The maximum number of combined master and
mmunication is 32.

slave controllers connectable at

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 (MV) becomes the slave set value (SV).

Controller
No. 1
(Master)

Controller
No. 2
(Slave)

Controller
No. 3
(Slave)

Connection status of the intercontroller communication

Communication 2

Intercontroller communication

Intercontroller communication

Communication 2

Communicationx\

A

r“ + MVQ—IF icaton| < T
Communication Scale Dlglta| T

conversion filter

e MvEJ

Digital
filter

Scale
conversmn

=g

MV
Remote SV —y Bias Bias
9 >0 'I_—_IP”D Remote SV 1 Remote SV 1
Local SV o0 m s
Local SV —7 Local SV —7 m
PV
Controller No. 1 Controller No. 2 Controller No. 3
(Master) (Slave) (Slave)
y v
Sensor, i Sensor Heater Sensor Heater
1
‘
,
‘ Cylinder
Nozzle !
i
Extruder

Block diagram of cascade control by intercontroller communication

IMRO1WO03-E2
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B Operation flowchart

Set the . . L.
Device address 2 See 6.14.2 Common setting of the intercontroller communication
(P. 6-61).
\
Set the
External input type
. > See W Settings before operation (P. 6-83).

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

See B Adjustment after control starting
(P. 6-86).

Cascade ratio
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B Settings before operation

When implementing the cascade control, the following items must be set.
e Device address 2 [Setup setting mode]
e External input type [Engineering mode: Function block 50]
e Master channel selection [Engineering mode: Function block 50]

IZ5  For the device address 2 setting, see 6.14.2 Common setting of the intercontroller
communication (P. 6-61).

® Set the External input type and Master channel selection
Set the external input type for each controller. In addition, select the controller which is to become the
cascade control master.

1. Change the operation mode from RUN mode to STOP mode.
2~ To change from RUN mode to STOP mode, see 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)

- PV

24 F il
Il

AREA EY r
| Gl gF || se—
w’éuuuu"ﬂuuuu’uuuuu’uuuuﬁ dppoobooogoooodoonod
o} o} o} o}

GD | x| V| A

CtD| V| A
NEie— =

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

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

Function block 10 Function block 50
(Engineering mode) (Engineering mode)
PV PV —
1 F q Il
. Lo
AREA 1 AREA v
ﬁ
D'IJ‘QDDDDDD&DDDDD%D IEIAI]‘IEDDDDDD&DDDDDEI“D‘D‘D
O O O O O O
@D | < | V| A @D | <= | V| A
s s e e s s s

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

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

(Engineering mode) External input type
’_’ PV l_ -
F 5 L L IC?' ]
AREA sV AREA sV
ﬁ "_7
fdoonoboongoooodooond ﬁ'u‘gnu’huunu“nunuu'uuunaﬁ
5 & 8 5 ¢ 0O

| || A G | < | V| A
%%ELE s

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 input
1: Intercontroller communication cascade control

2: Intercontroller communication ratio setting
(Factory set value: 0)

External input type

LA " CAr
AREA v AREA v
m ﬁ |
u I
ﬁ&quu"uuuu&auuuu’uuﬂu&ﬁ ﬁuuuu"uuuuu”uuuuu’uuﬂuﬂﬁ
O O O O O O
@D | <o | VA @D | <= | VA
== % e

LLL After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 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 the master channel
selection screen.

External input type Master channel selection
PV l— - PV - I_ l
CHA AL H
AREA v AREA EY
| ﬁ ]
I o
doooobooogoooodoonnd dopoobooogoooodooood
L] MON AREA AM MON AREA
O O O O O
@D | e | V| A @ [ v [ A
— = ——

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

7. Press the UP key or DOWN key and set the address (value set by the device address 2 screen) of

the controller specified the cascade control master. Set the master channel to only the slave
controller. No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)
Master channel selection

ACH  ACH

PV

AREA

goooobooogoooodoonnd foooobooogpooodonnnd
8 AREA AN MON
PaN
|

N AREA
O O O

O

L]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 1 minute without pressing SET key, this instrument
returns to the PV/SV monitor screen and the master channel will not be changed.

8. Press the SET key to store the new master channel. The screen goes to the next parameter.

Master channel selection SV tracking
-y oor
nLH i rt

AREA sV AREA sV
l ﬁ |
I I
finnoobooogoooodooonf finnoobooognooodooond
g NONI AREA AN MON AREA
O O O O O O
GD | < | Vv O|_A @D | <o | V| A
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 I to 9 above.
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B Adjustment after control starting

® Set the Cascade bias, Cascade digital filter and Cascade ratio
Set the bias, digital filter, and ratio at each controller for the setting input (master MV) from the master.
Set these according to the actual operation state.
[L]  When the controller selected as the master was placed into the Remote mode, the RS bias,
RS digital filter, and RS ratio can be set.

[L]  The relationship between master MV and slave SV by slave cascade ratio and cascade bias is
shown by the example below.

Example: When the output scale of master is 0 to 100 % and the input scale of
slave is =100 to +400 °C

o Cascade ratio (slave): 1.000, Cascade bias (slave): 0 °C
Slave input scale for master output scale 0 to 100 % is —100 to +400 °C

e Cascade ratio (slave): 0.500, Cascade bias (slave): 100 °C
Slave input scale for master output scale 0 to 100 % is 0 to +250 °C

Slave SV
A
400°CIF————————————————————;
|
: Cascade ratio = 1.000
300 °C 2% | Cascade bias =0 °C
250 °C B |-———mmm e '
|
200°C>1 ! Cascade ratio = 0.500
: Cascade bias = 100 °C
100°c >4 i
|
I
0°C> f ‘t P Master MV
t 100 % (Scaling converted value: 400 °C)
-100°C '); 50 % (Scaling converted value: 150 °C)

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

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

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

[

g HEA |

/

m' Y An ARER [

I C oy > F
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When there is CT1 input

=]

O

Press the Shift key while
pressing the SET key

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

2. Press the SET key until Cascade bias screen is displayed.
Press the Shift key, UP key, or DOWN key and set the bias for the setting input (master MV)
from the master.

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

Cascade bias

) I
g
AREA sV
m
(W}
o
00000000000000000000
M MON AFEA
O O
@D | e | Vv | A
I 1 [ 1 [

(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.

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 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

oFF: Unused (Factory set value: oFF)

Cascade digital filter

GD | <o |
1 [ 1

PV

— —
l_“ CJ
AREA v F
0000000000o0oo0ooonn
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If the external input type is remote setting input, the cascade digital filter screen becomes
the RS digital filter screen and if intercontroller communication ratio setting, it becomes
the ratio setting digital filter screen.

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 1 minute without pressing SET key, this instrument
returns to the PV/SV monitor screen and the cascade digital filter will not be changed.

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

4. Press the SET key to store the new cascade digital filter. The screen goes to the cascade ratio
screen. Press the Shift key, UP key, or DOWN key and set the ratio for the setting input (master
MYV) from the master.

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

PV

AREA v
oty . . . N
00000000000000000000
MON

olle)

o)
IR NENEN

L] 1f 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.

L1 After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 1 minute without pressing SET key, this instrument
returns to the PV/SV monitor screen and the cascade ratio will not be changed.

5. Press the SET key to store the new cascade ratio. The screen goes to the next parameter.
Proportional cycle time

Cascade ratio [heat-side]
PV PV l-
~r I
AREA v AREA v
= — 0
N R outy N N . -
00000000000000000000 0pooooooopooooooogoo
AN MON AREA AM AREA
5 86 8 5 ¢ O
GD ﬂ<§°ﬂt || -A GD |<mt || A
' e

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

7. Set the cascade bias, cascade digital filter and cascade ratio of the other slaves by the same
procedures as described in steps I to 6 above.

& For the setting procedure, see 5.2.2 Changing and registering of the setting item (P. 5-8)
or 6.3 Operating Setting (P. 6-5).
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B Operation procedures

1. Set the device address 2 for each controller.

I For the Device address 2 setting, see 6.14.2 Common setting of the intercontroller
communication (P. 6-61).

2. Set the external input type for each controller.
Set “0: Remote setting input” to the master controller, and “1: Intercontroller communication
cascade control” to the slave controller.

IZ" For the External input type setting, sec B Settings before operation (P. 6-83).

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.

I For the Master channel setting, see B Settings before operation (P. 6-83).

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

Remote/Local transfer

- The remote (REM)
" | w /m\f/ mode lamp lights.
= -
AREA v r AREA & -
. L || e— M <
ﬁguuhuuu&%uuuﬁu%ﬁ w%%uuhuuuughuuuﬁm’%ﬁ \ Symbol of Showing
GD | <wooe SeL ~ 2
ﬂ v | A GD ﬂ%ﬂ v A Remote mode

K& To change from the Local mode to the Remote mode, see 6.8 Remote/Local Transfer
(P. 6-28).

5. The settings above starts cascade control by intercontroller communication.

6. Perform cascade bias, cascade digital filter, and cascade ratio adjustment which actually
operating.
-5 For the cascade bias, cascade digital filter, and cascade ratio, sce M Adjustment after
control starting (P. 6-86).
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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)

o]

Since intercontroller communication has a time lag (maximum 70 ms x number of

controllers connected) in data transmission, when using it in a fast response control system,
take this time lag into consideration.
[The salve set value (remote SV) is updated at each time lag.]

The ratio setting by intercontroller communication can be executed when the communication

2 port (COM2) is usable. In addition, ratio setting slave controllers cannot use remote setting

input.

(AN

The maximum number of combined master and slave controllers connectable at

intercontroller communication is 32.

Example: When using 3 controllers and setting extruders in ratio

Specify one controller as the master and use the remaining two controllers as slaves. The product of
the master set value (SV) multiplied by a fixed ratio becomes the slave set value (SV).

Controller Controller Controller
No. 1 No. 2 No. 3
(Master) (Slave) (Slave)

Connection status of the intercontroller communication

Intercontroller communication

Intercontroller communication

Communication 2/

CommunicationM

Communication2\,\

o} e
* Digital Digital
Master SV—» filter Master SV—» filter
Remote SV —y - ﬂ
Local SV Remote SV Remote SV 7
Local SV MV Local SV MV
PV A PV P4
Controller No. 1 " Controller No. 2 Controller No. 3 "
(Master) (Slave) (Slave)

Control system A

Control system B

Control system C

Block diagram of ratio setting by intercontroller communication

6-90
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6. OPERATION

B Operation flowchart

Set the
Device address 2

A

Set the
External input type

See 6.14.2 Common setting of the intercontroller communication
(P. 6-61).

' > Seec M Settings before operation (P. 6-92).

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

See M Adjustment after control starting
(P. 6-95).

Ratio setting ratio
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B Settings before operation

When implementing the ratio setting, the following items must be set.
e Device address 2 [Setup setting mode]
e External input type [Engineering mode: Function block 50]
e Master channel selection [Engineering mode: Function block 50]

IZ5  For the device address 2 setting, see 6.14.2 Common setting of the intercontroller
communication (P. 6-61).

® Set the External input type and Master channel selection
Set the external input type for each controller. In addition, select the controller which is to become the
ratio setting master.
1. Change the operation mode from RUN mode to STOP mode.
2~ To change from RUN mode to STOP mode, see 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)
J0 " 117
L }.7 F (R
m' LY r AREA v
| 5, DP ﬁ
a’%%uu’huuuﬂuuuﬁuu%ﬁ ﬁwuu‘uuuu&uuuu‘u%ﬁ
O O @) O O @)
GD | <oE | Vv | A C"D|’£‘HV|A

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

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

Function block 10 Function block 50
(Engineering mode) (Engineering mode)
PV PV —
F 1 F l; mn
(RX .
AREA v AREA sV
ﬁ
D'III‘QDDDDDD&DDDDDD“DEIJAD IjADI‘IEDDDDDD&DDDDDEI“DEDAD
O O O O O O
@ | <= | V| A @ | <= | V| A
— o — e —

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

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

(Engineering mode) External input type
v 4] -
F5 [ H
Ll Lrn
AREA EY AREA EY

— d

h%uuhuuuﬁuuuﬁu%ﬁ ﬁuuuu'ﬂuuuu’uuuuu’u%ﬁ
000 o @6 8VOA

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 input
1: Intercontroller communication cascade control
2: Intercontroller communication ratio setting
(Factory set value: 0)

External input type

[ l— ’ - [ [_ -
AR AR
AREA v A AREA R
[ || c
gonoobooogoooodonnod fonoobooogpooodonnnd
AN NON WEA AN NN AREA
O O O O O
I\
|

O
%Eﬁﬁjj D | S v A

LL]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 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
CoroZ- Toor
LHH WLH
AREA v AREA v
EI — mn
L
doooobooogoooodooond dopoobooogoooodoooof
N MON AREA AM MON AREA
O O O O O O
@D | <o | V| A @D | e | VA

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

7. Press the UP key or DOWN key and set the address (value set by the device address 2 screen) of

the controller specified the ratio setting master. Set the master channel to only the slave controller.
No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)
Master channel selection
PV - l- U PV - '-
AL ML H
AREA B r' AREA v '
U > |
ﬁ&quu"uuuu&auuuu’uuﬂu&ﬁ ﬁ'uﬁuu'huuuuu;u'uuuu'u%ﬁ
O O O O @] O
@D | <o | VA @D | < | VA
— — — % e — — —

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 1 minute without pressing SET key, this instrument
returns to the PV/SV monitor screen and the master channel will not be changed.

8. Press the SET key to store the new master channel. The screen goes to the next parameter.

Master channel selection SV tracking
Ty oy
nLH =

AREA v AREA v
| ﬁ |
I I
hwuuhuuuu’uuuuﬁm"u‘u‘ﬁ ﬁwuu"uuuuu”uuuuu’u%ﬁ
& o) 5 ¢ 8
GD | < | V| A @D | < | V| A
—  — — e —  m— N m—

b

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

10. Set the external input type and master channel selection of the other controllers by the same
procedures as described in steps I to 9 above.
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B Adjustment after control starting

® Set the 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.

AN

(AN

Example: When the master and slave setting limiter range is 0 to 400 °C

e Ratio setting ratio (slave): 0.500, Ratio setting bias (slave): 20 °C
Master set value (SV): 200 °C — Slave set value (SV): 120 °C

¢ Ratio setting ratio (slave): 2.000, Ratio setting bias (slave): 100 °C
Master set value (SV): 200 °C — Slave set value (SV): 400 °C *

* According to the calculated value, the slave set value (SV) becomes 500 °C but since the setting limiter
range is 0 to 400 °C, the slave set value (SV) becomes the setting limiter high limit value: 400 °C

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.

The relationship between master SV and slave SV by slave ratio setting ratio and ratio
setting bias is shown by the example below.

Setting limiter Master SV Setting limiter

0°C 200 °C 400 °C
A A A

Slave SV Ratio setting ratio: 0.500
0°C 120 °C 400 °C Ratio setting bias: 20 °C
A A 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. Press the Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
is displayed. The screen displayed first differs depending on the specification.

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

Press the Shift key while

pressing the SET key
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When there is CT1 input

Continued on the next page.

6-95



6. OPERATION

Continued from the previous page.

2. Press the SET key until ratio setting bias screen is displayed.

6-96

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

rb
d
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0oooo000000000000000
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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.

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 1 minute without pressing SET key, this instrument
returns to the PV/SV monitor screen and the ratio setting bias will not be changed.

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
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[L]  If the external input type is remote setting input, the ratio setting digital filter screen
becomes the RS digital filter screen and if intercontroller communication cascade control,
it becomes the cascade digital filter screen.

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 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.

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

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
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[l 1f 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.

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed for more than 1 minute without pressing SET key, this instrument
returns to the PV/SV monitor screen and the ratio setting ratio will not be changed.

. Press the SET key to store the new ratio setting ratio. The screen goes to the next parameter.
Proportional cycle time

Ratio setting ratio [heat-side]
PV PV l-
~r I
AREA v AREA v
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. 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.

. Set the ratio setting bias, ratio setting digital filter and ratio setting ratio of the other slaves by the
same procedures as described in steps I to 6 above.

& For the setting procedure, see 5.2.2 Changing and registering of the setting item (P. 5-8)

or 6.3 Operating setting (P. 6-5).
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B Operation procedures

1. Set the device address 2 for each controller.

I For the device address 2 setting, see 6.14.2 Common setting of the intercontroller
communication (P. 6-61).

2. Set the external input type for each controller.
Set “0: Remote setting input” to the master controller, and “2: Intercontroller communication
ratio setting” to the slave controller.

IZ" For the External input type setting, sec B Settings before operation (P. 6-92).

3. Set the master for the ratio setting.
Set the address (setting of the device address 2) of the controller which becomes the master at the
controllers which become the slaves. Setting is unnecessary for the master.

I&  For the Master channel setting, see B Settings before operation (P. 6-92).

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)
PV ) PV /ﬁi‘\'k mode lamp lights.
L L
AREA v AREA v

m
]

W

“’%%mm%mm%ﬁ “"égumm%mm%a o~ Symbol of showing
GD | <o | V| A
:ﬂ,:‘hz‘l% %ﬂ’%‘ﬂ’i‘hﬁ Remote mode

K& To change from the Local mode to the Remote mode, see 6.8 Remote/Local Transfer
(P. 6-28).

5. The settings above starts ratio setting by intercontroller communication.

6. Perform ratio setting bias, ratio setting digital filter, and ratio setting ratio adjustment which
actually operating.

2 For the ratio setting bias, ratio setting digital filter, and ratio setting ratio,
sec B Adjustment after control starting (P. 6-95).
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B Usage example

® Example 1

Depending on the master channel setting, the following master/slave relationship can be established.

Master/Slave

Controller No. Device address 2 Mastse?-t:::nnel
1 0 —
2 1 0
3 2 0
4 3 0
5 4 2
6 5 2

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

Ty gy g gy ey ey

Controller
No. 1
Address: 0
Master
Controller :’ Controller \‘n Controller
No. 2 | No. 3 : No. 4
Address: 1 ! Address: 2 i Address: 3
Master setting: 0 ! Master setting: 0 | ! Master setting: 0
Slave i Slave/Master E Slave
I |
______________________ R O
N
I
I
i
| Controller Controller
i No. 5 No. 6
' Address: 4 Address: 5
i Master setting: 2 Master setting: 2
! Slave Slave

IMRO1WO03-E2
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Mater/Slave relationship 2

L 2
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® Example 2
When ratio setting by intercontroller communication by a connection like that shown below was

performed, a difference in the master SV change and slave SV change is generated.

Input the program controller set value (SV) to the ratio setting master by intercontroller

communication as remote setting input.

Program
Controller SV

Intercontroller communication

Remote setting input

FB400/FB900 FB400/FB900 FB400/FB900

Master Slave Slave

The master SV values continuously change gradually, the same as the program controller set value
(SV), but since there is a time lag due to intercontroller communication, the slave SV changes in a

stepped state.

Temperature
A

Master SV

Slave SV

-~~~ "Time lag
(Maximum 70 ms x number of controllers connected)

» Time

Master SV change and slave SV change
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