IM-P830-02

spira
PirYsarco

SPC30, SPC35

Single-Loop PID Process Controllers
Installation and Maintenance Instructions

spira}(sarco SPGS

77N,
e lul

-

=)
S e S
== 1
: e

SV

Rl L[ T

o B E]
5 = SRS
SO &TE-EG—EE—EE

Download this document to access all interactive section links

© Copyright 2026



Contents

1. Safety information 6
2. General product information
2.1 Description
1"
2.2 Options
2.3 Key features and options
2.4 Order Codes SPC3x 12
3. Installation
13
3.1 Installation Guide
3.2 Dimensions and panel cut-out 14
3.3 Recommended minimum spacing of controllers 16
3.4 Installation into panel 17
3.5 Rear terminals SPC30
19
3.6 Rear terminals SPC35
3.7 Front Panel Display Operation 20
3.8 Front Panel Display Operation SPC35 22
4. Operation 24
4.1 Basic Operations 25
4.2 Changing values on operation screen 26
4.3 Setting the Process Controller 27

Contents continued on next page

sPlra)(Sal'CO

SPC30, SPC35 Single-Loop PID Process Controllers

IM-P830-02
CTLS Issue 1



5. Parameter List

28
5.1 Operation control parameter
5.2 Ch1 PID (control parameters) 30
5.3 Ch2 PLT (PID palette parameters) 32
5.4 Ch 3 PRG (ramp soak parameters) 34
5.5 Ch 4 MON (monitor parameters) 36
5.6 Ch 5 ALM (alarm parameters) 38
5.7 CH 6 SET (setup parameters) 40
5.8 CH 6 SET (setup parameters) (continued) 42
5.9 Ch 7 SYS (system parameters) 44
5.10 Ch 8 MATH (calculation parameters)

46
5.11 Ch 9 COM (communication parameters)
5.12 Ch 10 PFB (PFB parameters)

47
5.13 Ch 11 DSP (parameter mask)
5.14 Ch 12 CFG (configuration parameters) 48
5.15 Ch 13 PASS (password parameters) 49

Copyright © Spirax-Sarco Limited 2026

All rights reserved

Spirax-Sarco Limited grants the legal user of this product (or device) the right to use the Work(s) solely within the
scope of the legitimate operation of the product (or device). No other right is granted under this licence. In particular
and without prejudice to the generality of the foregoing, the Work(s) may not be used, sold, licensed, transferred,
copied or reproduced in whole or in part or in any manner or form other than as expressly granted here without the
prior written consent of Spirax-Sarco Limited.

Contents continued on next page

IM-P830-02 spira 3
CTLS Issue 1 Zsarco

SPC30, SPC35 Single-Loop PID Process Controllers



6. Functions 50

6.1 ON/OFF (2-position) Control 51

6.2 PID Controls

52
6.3 Fuzzy PID Control
6.4 Self-tuning Control 53
6.5 PID2 Control 55
6.6 2-Degrees-of-Freedom PID Control 56
6.7 Auto-tuning 57
6.8 Manual Output 58
6.9 Ramp Soak Function 59
6.10 Other Functions 64
6.11 Input Range and Codes (standard range) 7
6.12 Alarm Action Type Codes 73
6.13 USER key assignment 77
6.14 OUT, Alarm output, indicators assignment 78
6.15 Digital input (DI) function 80

Contents continued on next page

spira IM-P830-02
Zsarco CTLS Issue 1

SPC30, SPC35 Single-Loop PID Process Controllers



7. Parameter functions and Setting procedures

82

7.1 Operation mode
7.2 CH1 PID (Control parameters) 84
7.3 CH2 PLT (PID palette parameters) 118
7.4 CH3 PRG (Ramp soak parameters) 131
7.5 CH4 MON (Monitor parameters) 144
7.6 CH5 ALM (Alarm parameters) 162
7.7 CH6 SET (Setup parameters) 178
7.8 CH7 SYS (System parameters) 206
7.9 CH8 MATH (Calculation parameters) 229
7.10 CH9 COM (Communication parameters) 325
7.11 CH10 PFB (PFB parameter) 246
7.12 CH11 DSP (Parameter mask) 251
7.13 CH12 CFG (Configuration parameters) 252
7.14 CH13 PASS (Password parameters) 264

8. Troubleshooting

266

8.1 General Errors
8.2 Display Error Indications 267

IM-P830-02 spira
CTLS Issue 1 Zsarco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

1. Safety information

Important Information

Please read this section thoroughly before using and observe the mentioned safety warnings fully. Safety warnings are categorized as
“Warning” or “Caution”. Failure to follow the instructions may result in a safety hazard.

WARNING

Mishandling may lead to minor or serious personal injury, fire, and/or property damage.

CAUTION

Mishandling may cause injury to the user or property damage.

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be impaired.

1.1 Limitations in Use
This productis a process controller which was developed, designed and manufactured on the premise that it would be used for general
machinery.

In particular, if this product is to be used for applications that require the utmost safety as described below, please take into consideration
of the safety of the entire system and the machine by adopting such means as a fail-safe design, a redundancy design as well as the
conducting of periodical inspections.

= Safety devices for the purpose of protecting the human body

= Direct control of transportation equipment

= Airplanes

= Space equipment

= Atomic equipment, etc.

Please do not use this product for applications which directly involve human lives.

1.2 Installation and Wiring

This equipment must only be used under its intended conditions

If accessible Safety Extra Low Voltage (SELV) circuits are to be connected to Signal input terminal, SSR Drive output terminal,
Current output terminal or Communication (RS485) terminal, ensure to provide a basic insulation between the SELV circuits and these
terminals (For example, use transformer which has a basic insulation or higher degree of insulation). The basic insulation requires
a clearance at least 1.5 mm and a creepage of at least 3.0 mm. If such insulation is not provided, the UL61010 and EN61010 safety
compliance may become invalid.

Please observe the following instructions to meet the requirements of safety standard. Failure to observe these instructions violates
safety standards. (This product is not a safety equipment.)

Install a recommended fuse, which is specified in the instruction manual, between the external main power (mains circuit) and this
equipment.

Whole this equipment must be mounted in an enclosure in order to prevent the electric shock and spread of fire.
Be sure to install an appropriate external protective circuit to prevent excessive temperature rise etc.

When performing wiring work, be sure to turn the power off and to wear protection gloves or safety glasses, to prevent an electric
shock.

Set proper parameter input signals which correspond to each input to be connected. Be careful not to confuse voltage input with
current input, or vice versa.

Do not use this equipment for the measurement of circuits which falls under measurement categories I, Ill, or IV.

6 spira IM-P830-02
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Do not use this equipment for measurement of signals to which a voltage over 30 VRMS or over 60 V DC is applied.

To avoid risk that anyone may come into contact with the terminal while the instrument is energized, the terminal cover must be fitted
to prevent an electric shock. Before removing a terminal cover, turn off all the power.

Note the insulation class for this equipment.

Before installing, please confirm that the insulation class for equipment meets usage requirements, A power switch or a circuit breaker
should be:

= Installed within the power supply facility.

= Properly installed within easy reach of an operator.

= Properly installed within easy reach of an operator.

Electrical wiring must be made by the qualified personnel only and in accordance with your local and national standards.
For power supply wiring, use wire equal to 600V vinyl insulated wire or above.

To prevent damage and failure of the equipment, provide the rated power voltage.

To prevent shock and equipment failure, do not turn the power ON until all wiring is complete.

Before turning on power, confirm that clearance space has been secured to prevent shock or fire.

Do not touch the terminal while the machine is on. Doing so risks shock or equipment errors.

Never disassemble, convert, modify or repair this equipment. Doing so risks abnormal operation, shock or fire.
If any failure occurs, please contact the manufacturer and return the product.

Output relay is the part has a limited life. When output relay contact comes to the end of its life, it might remain on-state, or off-state.
For safety, use a protective circuit outside.

Change the setting as necessary so as the equipment to meet your application. Please note that the improper settings may result in
overheat or unexpected damage.

Control output 1: heating control

Symbols on the instrument read this installation manual thoroughly before using the product, and use the product safely.

Ambient temperature -10°Cto 50 °C

Ambient humidity 90% RH or below (with no condensation)

Overvoltage category 1

by IEC 61010-1

Pollution degree 2

250VAC, 0.1A T(Time-Lag) for 100 to 240V AC Power supply,
Recommended fuse 400V DC/400V AC, 1A T(Time-Lag) for 24V DC/24V AC Power supply
Usage environment Indoor use
Altitude up to 2000 m

Note that the insulation class for this equipment is as follows. Before installing, please confirm that the insulation class for equipment
meets usage requirements.

IM-P830-02 spira 7
CTLS Issue 2 Zsarco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

SPC30
Power source Internal circuit
Process value input
Control output 1 ( current )
Alarm output 1 to 2 .
(relay contact, shared common) Communication (RS-485)
SPC35
Power source Internal circuit

Process value input

Alarm output 1 to 2 .
(relay contact, shared common) Communication (RS-485)

1.3 Maintenance

When installing or removing the equipment, turn the power OFF. Otherwise, shock, operational errors or failures may be caused.
Periodic maintenance is recommended for continuous and safe use of this equipment.

Some parts installed on this equipment have a limited life and/or may deteriorate with age.

The warranty period for this unit (including accessories) is three years after the date of manufacture, if the product is used properly.
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CAUTION

Mishandling may cause injury to the user or property damage

Cautions when Installing

Please avoid installing in the following locations:

= Where the ambient temperature falls outside the range of —10 to 50 °C when equipment is in use. (If the power supply is 200V
AC, the recommended maximum ambient temperature is 45 °C.)

= With rapid temperature changes, leading to dew condensation

= With corrosive gases (especially sulfide gas, ammonia, etc.) or flammable gases.

= With vibration or shock directly. (Vibration and shock may cause output relay malfunction.)

= Locations in contact with water, oil, chemicals, steam or hot water. (If the equipment gets wet, there is a risk of electric shock

or fire.)

= With high concentrations of atmospheric dust, salt or iron particles.

= With large inductive interference, resulting in static electricity, magnetic fields or noise

= Indirect sunlight.

= That build up heat from radiant heat sources, etc.

Recommended site conditions

= A place where the ambient humidity during operation is between 45 to 85%RH

About EMC standard

= This equipment is a class A, for industrial locations, equipment. Do not use this equipment in domestic establishment, such as
residential areas, or it may cause radio interference. If you use this equipment in domestic locations, take adequate measures
on the outside of the equipment to reduce radio interference.

= Under the requirement of EMC standard, the maximum length of external cable including a sensor to be connected to this
equipment is 30 m. Do not connect the sensor longer than 30 m.

Caution

In order to aid heat dissipation, do not block the sides of the equipment.
Do not block the air vents on the top and bottom of the case

IM-P830-02
CTLS Issue 2
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Cautions for Wiring
For thermocouple input, use the designated compensation lead; for resistance bulb input, use wires with small lead wire resistance
and without any resistance difference among the three wires.

To avoid noise conductor effects, input signal wires should be separated from electric power lines or load lines.
Input signal wire and output signal wire should be separated each other. And both should be shield wire.
If there is a lot of noise from the power source, adding an insulation transducer and using a noise filter is recommended.

Always attach a noise filter to a panel that is grounded securely, and keep the wiring between the noise filter output side and the
measuring equipment power terminal wiring to a minimum length.

Please do not attach fuses and switches, etc. to the noise filter output wiring; otherwise the filter's effectiveness will be decreased.

Twisting the power wires is effective when connecting the wires. (The shorter the pitch of the twist, the more effective the connection
is against noise.)

Operation preparation time is required for the contact output when power is turned on. If using it as a signal to an external interlock
circuit, please couple it with a delayed relay.

Concerning the output relay, connecting the maximum rated load will shorten the product's life; so please attach an auxiliary relay.
If the output operation frequency is high, selecting a SSR drive output type is recommended. Proportionate cycles] Relay output: 30
seconds or more, SSR drive output: 1 second or more

When inductive loads such as magnetic opening/closing equipment, etc. as relay output equipment are connected, use of a surge
absorber is recommended in order to protect the contacts against opening/closing surges and to ensure long-term use

Recommended specification for the surge absorber:
Attachment position: between the relay control output contacts.

Key Operation Cautions/Error Operations

The alarm function does not work properly when an error takes place unless the settings are made correctly. Always verify its setting
before operation.

If the input wiring breaks, the display will read "UUUU" or "LLLL". When replacing the sensor, always turn the power OFF

Others

= Please do not wipe the equipment with organic solvents such as alcohol or benzene, etc. If wiping is necessary, use a neutral
cleaning agent.

= Do not use mobile phones near this equipment (within 50 cm). Otherwise a malfunction may result.
= Trouble may occur if the equipment is used near a radio, TV, or wireless device.

= This equipment should be treated as an industrial waste when it is disposed of.

Voltage Nominal varistor voltage
100V 240V
200V 470V
10 ir IM-P830-02
SP %arco
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2.1 Description

The SPC3x is a microprocessor-based temperature and process controller designed for industrial control applications.

2. General product information

Return to Contents

It features a 50 ms sampling period, high-accuracy process indication, and universal input support for thermocouples, RTDs, and

analogue signals.

The controller incorporates advanced PID control algorithms, high-resolution signal processing, and precise input measurement
technology to deliver stable control performance, rapid response to process disturbances, and reliable operation across a wide range
of temperature and process control applications

2.2 Options

Product Code

Description

SPC30AEY2-FV1G7

SPC30, 1 x Current Output, 2 x Alarm Output, 100-240V AC

SPC30AEY2-FVMG7

SPC30, 1 x Current Output, 2 x Alarm Output, 100-240V AC, RS-485 Modbus

SPC35AEY2-FV1G7

SPC35, 1 x Current Output, 2 x Alarm Output, 100-240V AC

SPC35AEY2-FVMG7

SPC35, 1 x Current Output, 2 x Alarm Output, 100-240V AC, RS-485 Modbus

2.3 Key features and options

= Single-loop PID control for temperature and pressure applications

= Tier 2 positioning below GS-X, optimised for cost-sensitive installations

= Simple configuration for local setup and commissioning

= Fixed, application-focused configurations to reduce selection and specification risk

= Available Modbus variants for basic digital communication needs

= Compact, robust design suitable for industrial environments

= Global compliance alignment to support international deployment (EU and CN)
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2.4 Order Codes SPC3x

Example
SPC3 Single-Loop PID Process Controller SPC3
0 48 x 48 mm
5 Size 0
5 48 x 96 mm
6 - A Not used A
7 Control Output E Current Output E
8 Control Output Y None Y
9 Revision Code 2 2 2
10 Alarm Output F 2 Points F
11 Power Supply \% 100 to 240 V AC, English \Y
1 None
12 Communications 1
M RS-485 Communication
13 - G Not used G
14 - 7 Not used
SPC30 - without ModBus RS485
5 6 9 10 11 12 13 14
| SPC3 | 0 | A | 2 | - | F | Vv | 1 | G | 7
SPC35 - with ModBus RS485
5 6 9 10 11 12 13 14
| SPC3 | 5 | A | 2 | - | F | Vv | M | G | 7
" SPirYSarco CTLS Isaue 2
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3.1 Installation Guide

3. Installation
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Confirmation of model Code

Confirm that the model delivered matches your order.

Model Specification (section 2)

/

Installation and Mounting

External Dimensions (section 3.2)
Panel cutout (section 3.2)

Panel mounting dimensions (section 3.2)

Installation and Mounting (section 3.5)

/

Wiring Terminal connection diagram (section 3.6 and 3.7)
Wiring (section 3.6 and 3.7)
Power ON

/

Display and Operations
Parameter List
Functions of the Controller

Changing set value

Basic operations

Parameters List

Parameter setting

Basic operation (section 4.1)
Changing SV (set value) (section 4.2)
PID (Control parameters) (section 7.2)

/

Advanced Usage

Setting of input sensor and input range
Selecting control method

Controlling through auto-tuning
Parameter setting

Setup parameters (section 7.7)

Control parameters) (section 7.2)

Auto tuning (section 7.1.5)

Self tuning control (section 6.4)

/

Operation

/

Error Indications

Display during equipment error
TROUBLESHOOTING (section 7)

CAUTION

Wait 30 minutes for the controller to be stabilized thermally. Operations such as measurements should be
started after the equipment has been energized at least for 30 minutes.

IM-P830-02
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3.2 Dimensions and panel cut-out (approximate in mm and inches)
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A 48 (1.89)
B 48 (1.89)
SPC30 L c 58 (2.30)
D 44.8 (1.76)
E (including terminal cover) 73.2 (2.88)
L F (terminal cover) 48 (1.89)
G 57 (2.24)
H 7.7 (0.30)
J 1.0 (0.04)
K (panel thickness) 1<t<8
L (Panel Cut Out) 45mm -0.0, +0.5 (1.77 -0.0, +0.02)
Fig. 3.2.1 SPC30 Dimensions
14 spira)(sarco IM-P830-02

CTLS Issue 2
SPC30, SPC35 Single-Loop PID Process Controllers



«—— A ——»

Return to Contents

T
A
\4
A
m
Y

A
/ |
PV f
i : '
sV N
B 1
H [l D F G
! l
H |
OGRS : %
© & 5
f I
/ a—Fbt=p L)V \ A
Panel and packing 'q,_,zﬂlé ll v
N
K —>H<— Terminal Cover
—
A 48 (1.89)
B 96 (3.78)
c 57 (2.24)
SPC35 y D 91.4 (3.60)
E (including terminal cover) 72.2 (2.84)
F (terminal cover) 93.7 (3.69)
G 110.4 (4.35)
- H 8.7 (0.34)
< > J 2 (0.08)
L
K (panel thickness) 1<t<8
L 45mm -0.0, +0.5 (1.77 -0.0, +0.02)
————  (Panel Cut Out)
M 92mm -0.0, +0.5 (3.62 -0.0 +0.02)
Fig. 3.2.2 SPC35 Dimensions
IM-P830-02 spira 15
CTLS Issue 2 7sarco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

3.3 Recommended minimum spacing of controllers (not to scale)

63 (2.87) or more

1T &
N

;l
rI

73 (2.87) or more

50 (1.97) or more

A

116 (4.57) or more

Fig. 3.4.1 Panel Cut Outs
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3.4 Installation into panel

C Front
G
D G . —‘3 | S D Packing
{ L b i E Case
= @l —H =
C— . h h <:I = F Panel
L =2
InE L E j — K ATTIT G Unit
N H Mounting Bracket
(a) (b) (c) —
J Mounting fixture
Fig. 3.5.1 SPC30 Installation K Screw
L Case (Bad)
M Case (Good)
N Terminal Cover
L M
A (- D_.I
RN
N
Fig. 3.5.2 Packing
1 Insert the controller unit into the panel cutout from the front, and then put the mounting bracket from the rear.

2 The mounting bracket should be pushed in until the controller is securely fixed to the panel. If there is a slight gap remaining,
gently tighten the two screws until the gap disappears. (Make sure not to over tighten the screws, as doing so may result in the
mounting bracket separating from the stopper.)

3 The front of this equipment is waterproof in compliance with NEMA-4X standards (IP66- equivalent).

4 To effect waterproof, the included packing is shall be attached between the controller and the panel according to the guidelines
below. (Incorrect attachment may cause the equipment to lose its waterproof capabilities.)

5 As shown in Fig.5(a), insert to the panel after attaching the packing to the equipment case.

6 As shown in Fig.5(b), tighten the fixture screws so that no gaps can remain between the equipment face, the packing and the
panels. Once finished, confirm that there are no changes in shape such as displaced or improperly-fitted packing, etc. as
shown in Fig.6.

7 If the panel does not have enough strength, gaps may develop between the packing and the panel to lose waterproofing
capabilities.

8 Note: The terminal cover (N) must be fitted for safety protection and to meet IP rating.

IM-P830-02 spira 17
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E h &Eﬂ:— K ) G Unit
‘ L [\]j H | Mounting Bracket
(a) (b) (c) Mounting fixture
Screw
Case (Bad)
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Fig. 3.5.3 SPC35 Installation

Case (Good)

Z |  =SE|r | x|«
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N[ 4?7 M
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< o
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.
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Fig. 3.5.4 Packing

Attach the controller with the included fixtures (2 pieces) to the top and bottom, and tighten with a screwdriver.
The clamp torque is approximately 0.15 N/m (1.5 kg/cm)

It is designed such that overtightening will cause left/right cracking to the central area of the Fixtures and hence reduce the
torque.

Cracking to the central area will not cause any problems in terms of usability of the equipment. (However, do exercise caution in
not applying too much torque because the casing is made of plastic.)

The front of this equipment is waterproof in compliance with NEMA-4X standards (IP66- equivalent).

To effect waterproof, the included packing is shall be attached between the controller and the panel according to the guidelines
below. (Incorrect attachment may cause the equipment to lose its waterproof capabilities.)

As shown in Fig.7(a), insert to the panel after attaching the packing to the equipment case..

As shown in Fig.7(b), tighten the fixture screws so that no gaps can remain between the equipment face, the packing and the
panels. Once finished, confirm that there are no changes in shape such as displaced or improperly-fitted packing, etc. as shown
in Fig.8.

If the panel does not have enough strength, gaps may develop between the packing and the panel to lose waterproofing
capabilities.

Note: The terminal cover (N) must be fitted for safety protection and to meet IP rating.
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3.5 Rear terminals SPC30
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[Alarm Output 2 points| [ _Current Output_]

[Process value input/Universal input]

3§83y

[ Option (RS-485 interface) |

Fig. 3.6.1 SPC30 Connections

3.6 Rear terminals SPC35

[ Current Output_| |

Option (RS-485 interface) |

+
29)

: i{@ ® @}i |
- @ !
@ ® @ |
[Alarm Output 2 points| i g i
(@ |
@ @ |
; ® @
[__Power Supply | : ©) ) ® :
I @ |

(D (@ ) @ (—
2o ;{@ |

UM Y

Fig. 3.7.1 SPC35 Connections

[Process value input/Universal input]

@ +
5
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3.7 Front Panel Display Operation

SPC30
4
2 3
5
6
1 User Key Press this key once in PV/SV display to switch between SV display and MV display.

Press and hold this key in PV/SV display to start the assigned function. (No function is
allocated at the factory.)

Press this key once in operation control mode, channel-selection mode, or setup mode
to return to PV/SV display.

2 SEL Key Press this key once in operation mode to move to operation control mode. Press and
hold this key in operation mode to move to channel selection mode. Press this key once
@ in channel selection mode to move to setup mode.
Press and hold this key in setup mode to move to channel selection mode.
Press this key once in parameter selection submode of setup mode to enter parameter
editing submode.
Press this key once in parameter editing submode to save the change and return to
parameter selection submode.
3 < Key Use this key to select the digit when changing values.
4 (A,¥) Key Use this key to change SV value when in PV/SV screen.
Press this key in operation control mode, channel selection mode, or setup mode, to
0 change parameters to be displayed.
Use this key to edit parameter when in parameter setting submode.
5 USER+A Key Press and hold this key in PV/SV display to start the assigned function.
(The factory set function for this key is switching between RUN and standby.)
6 USER+V Key Press and hold this key in PV/SV display to start the assigned function.
(The factory set function for this key is switching between start/stop of auto-tuning.)
20 spira IM-P830-02
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9 19,20,21

7 Process value (PV) Indicates process value. Shows parameter name when in parameter setting.
8 Set Point (SV) Shows set point. Shows parameter set value when in parameter setting.
9 Screen No. Shows screen No. when in parameter setting.
10 OUT 1 Indicator Lights during control output 1 is ON.
1 OUT 1 Indicator Lights during control output 2 is ON
12 EV 1, EV 2, EV 3 indicators Lights during digital output 1 to 3 are ON.
13 STBY indicator Lights during standby
14 MANU indicator Lights during manual mode
15 Lock indicator Lights during key lock
16 No. indicator Lights during indicating screen No.
17 RUN/HOLD/END indicators Lights during ramp/soak operation.
18 AT indicator Lights during auto tuning
19 MV indicator Lights during MV is indicated on SV display
20 TM indicator Lights during the time is indicated on SV display
21 RMN indicator Lights during remaining time is indicated on SV display.
22 °C/°F indicator Shows the temperature unit under use.
23 %, kW/h indicator Shows the unit being applied to values on SV screen during the operation mode.
24 Bar Graph display Displays a bar graph of control output (MV) during operation
CTLS Iseue 2 SPirYSarco “
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3.8 Front Panel Display Operation SPC35

4
2 3
5
6
1 User Key Press this key once in PV/SV display to switch between SV display and MV display.
Press and hold this key in PV/SV display to start the assigned function. (No function is
@ allocated at the factory.)
Press this key once in operation control mode, channel-selection mode, or setup mode
to return to PV/SV display.
2 SEL Key Press this key once in operation mode to move to operation control mode. Press and
hold this key in operation mode to move to channel selection mode. Press this key once
@ in channel selection mode to move to setup mode.
Press and hold this key in setup mode to move to channel selection mode.
Press this key once in parameter selection submode of setup mode to enter parameter
editing submode.
Press this key once in parameter editing submode to save the change and return to
parameter selection submode.
3 < Key Use this key to select the digit when changing values.
4 (A,¥) Key Use this key to change SV value when in PV/SV screen.
Press this key in operation control mode, channel selection mode, or setup mode, to
0 change parameters to be displayed.
Use this key to edit parameter when in parameter setting submode.
5 USER+A Key Press and hold this key in PV/SV display to start the assigned function.
(The factory set function for this key is switching between RUN and standby.)
6 USER+VY Key Press and hold this key in PV/SV display to start the assigned function.
(The factory set function for this key is switching between start/stop of auto-tuning.)
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7 Process value (PV) Indicates process value. Shows parameter name when in parameter setting.
8 Set Point (SV) Shows set point. Shows parameter set value when in parameter setting.
9 Screen No. Shows screen No. when in parameter setting.
10 OUT 1 Indicator Lights during control output 1 is ON.
1" OUT 1 Indicator Lights during control output 2 is ON
12 EV 1, EV 2, EV 3 indicators Lights during digital output 1 to 3 are ON.
13 STBY indicator Lights during standby
14 MANU indicator Lights during manual mode
15 Lock indicator Lights during key lock
16 No. indicator Lights during indicating screen No.
17 RUN/HOLD/END indicators Lights during ramp/soak operation.
18 AT indicator Lights during auto tuning
19 MV indicator Lights during MV is indicated on SV display
20 TM indicator Lights during the time is indicated on SV display
21 RMN indicator Lights during remaining time is indicated on SV display.
22 °C/°F indicator Shows the temperature unit under use.
23 %, kW/h indicator Shows the unit being applied to values on SV screen during the operation mode.
24 Bar Graph display Displays a bar graph of control output (MV) during operation
CTLS Iseue 2 SPirYSarco z
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4. Operation

The following table provide correspondence between digital characters used for the display of the controller and

alphanumerical characters.
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4.1 Basic Operations

| Power ON

}

PV/SV display

[ *P"%arco SPC30

PV/MV display PV/MV power
(®hweo  SPC30_ (%o SPC30

Operation
mode

e e L L |

[

) 0 09 (2 &

1 i® v @

Press :
@ @ and Ogg;attlooln g | Parameter

hold ode AUTO/MANUAL

Channel
selection CH1 CH2 CH3 CH4 CH5 CH6 0
mode PID PLT PRG MON ALM SET 0 | Channel

CH7 CH8 CH9 CH11 CH12 CH13

SYS MATH COM DSP DSP PASS

Press
@ and @ | In the selected channel
® hold

Setup ex) ch1 PID
mode

>

Q | Parameter

Fig. 4.1.1 Basic Operation

Operation Mode

In this mode the normal operation is performed. The process value (PV) and the set value (SV) are displayed. The device starts in this
mode when you turn on the power. You can change the set value (SV) in this mode. You can check the output value (MV) and the
amount of electric power by switching the screen.

Operation Control Mode
In this mode you can put the device to standby or change the alarm set value.

Channel Selection mode
In this mode you can select the parameter channel to be displayed.

Setup mode

In this mode you can setup each parameter. This mode includes the parameter selection submode and the parameter editing submode,
which can be switched by SEL key. In the parameter selection submode, you can switch between parameters by using AV keys. In the
parameter editing submode, you can change parameter values by using AV keys.
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4.2 Changing values on operation screen

Changing SV (set values)

1 Change the display to PV/SV display (shown when you turn on the power).

2 Change the SV with the ) ® keys.

Press the @ key to save the values.

(The value will be automatically saved after 3 seconds even if a key is not pressed.)

Changing MV (control output values)

1 Change the display to PV/MV display (MAN lamp is lit).

(Pressing the @ key in manual mode toggles between PV/SV display and PV/MV display.)

2 Change the MV with the o 0 keys. (Changes are reflected to the MV as it is changed.)

3 See section 6.8 for more about changing to manual mode.

4.2.1 Changing SV (set value)

Description

= The SV is a target value for control.

= SV must be within the range between SVL (lower limit) and SVH (upper limit) which belong to Pid parameter.

Related parameters: SVL, SVH see section 4.2.8

Setting example - Changing the SV from 250 °C to 1195 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
2495
250 | s
2. Use the 0 0 keys to change SV to 1195.

7Y
[ PV 3. Press the @ key to save the change.

l 1’95 sv (The change will be saved after three seconds, even if you do not press any key.)
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4.3 Setting the Process Controller

4.3.1 Input setting

Set the type and the range for input sensor. Input can be set in the setup menu (

For more on input types, input scaling, decimal point location, and input codes, see Table 1

Return to Contents

INPUT SETTING - Choose an input type ("PVt")
Check the type of the thermocouple or resistance device that is to be used.

INPUT SETTING - Set the PV scaling (input range) ("PVb"/"PVf")

Set Pvb to the lower limit of the temperature range and PvF to the upper limit.

It is recommended to set the values at the standard range, even though they can be set at values beyond of it.
There is no standard range for DC voltage or DC current input. (-1999 to 9999, lower limit <upper limit)

INPUT SETTING - Set the decimal point location ("PVd")
Sets whether or not to display digits after the decimal point. Two digits can also be displayed after the decimal
point when using 1 to 5V DC, and 4 to 20mA DC.

PV scaling and decimal point location can be used with the factory settings.

4.3.2 Output setting
OUTPUT SETTING - Sets the range of the control output (OUT1)
0 to 20mA or 4 to 20mA DC

4.3.3 Control Setting

Sets controls to normal operation or reverse operation.Reverse operation: As the process value (PV) rises, the control output (MV)

becomes smaller. Used to heat the control object.

Normal operation: As the process value (PV) rises, the control output (MV) becomes larger. Used to cool the control object.

Set the normal or reverse operation ("REV").

Choose the option required (shown in table) for heat and cool to suit your system.

rEv Control output 1
rv-- Reverse
no-- Normal
rvno Reverse
norv Normal
rvrv Reverse
nono Normal
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5. Parameter List

The following tables explain each channel parameter.

The list also shows the operational range of set values for parameters that are limited.

When the PV input lower limit (Pvb), PV input upper limit (PvF), or decimal place position (Pvd) is changed, reconfigure all the initial
parameter setting values.

When the parameter that has on its Remarks column is changed, turn off the power once, and then re-start the controller.

5.1 Operation control parameter

Parameter

used for control

Pid 1 (PID group No. 1)
Pid 2 (PID group No. 2)
Pid 3 (PID group No. 3)
Pid 4 (PID group No. 4)
Pid 5 (PID group No. 5)
Pid 6 (PID group No. 6)
Pid 7 (PID group No. 7)
di (depending on DI)

Function Setting range Initial Remarks
No. Disp Name value
1 mMOnl | Switchover Switchover between oFF (auto)/on(manual) oFF This parameter is not
HIFUN 1 petween auto and | auto and manual modes displayed in default
manual mode setting. If you need
to change this
parameter, change
the setting of "Ch11
dSP" so that it
appears.
2 Sty | Switchover Switchover the operation | oFF(RUN)/on(standby) oFF
between RUN and | mode between RUN and
standby standby
3 PE‘N’I Local/remote Switches the operation LoCL (local)/ REM LoCL
switchover between local/remote (remote)
SV.
4 PRal Ramp soak Changes ramp soak run oFF (stop)rUn (run)hLd oFF Displays End (when
control command states (hold) ending) or GS
(during guaranty
soak).
5 ,ql Auto-tuning run Runs auto-tuning. oFF (stop/finish) on oFF
C command (normal type)
L-oN (low PV type)
6 'I_H[H Alarm output latch | Cancels the alarm oFF/rST (latch resets) oFF
release command | output latch state
7 SIII’I"\I’ SV selection Chooses the SV No. LoCL LoCL "When changing the
used for control Sv1 SV with the front key,
Sv2 do not change the
Sv3 “Svn” parameter via
Sv4 communication.
Sv5 Otherwise, the
Sv6 changed SV may not
Sv7 be stored correctly.”
di (depending on DI)
8 Pl M | PID selection Chooses the PID No. LoCL LoCL

Note 1: ALRM 2 to ALARM 5 are shown as reference and not available in the current available hardware configurations
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Parameter Initial
Function Setting range I Remarks
No. Disp Name value
9 HI | Sets the alarm value for Absolute value alarm: 0 2.50%FS
L ALM1. to 100% FS
" Deviation alarm: -100 to
10 A1-L | ALM1 set value 100% FS
"R
12 ’ql LJ Sets the alarm value for Absolute value alarm: 0 2.50%FS Note 1
L ALM2. to 100% FS
Deviation alarm: -100 to
13 | Ad-L | ALM2 set value 100% FS
4 A2-H
15 HI 3 Sets the alarm value for Absolute value alarm: 0 2.50%FS Note 1
L ALM3. to 100% FS
Deviation alarm: -100 to
16 | A3F-L | ALMS3 set value 100% FS
7| R3-H
18 ’ql l_'l Sets the alarm value for Absolute value alarm: 0 2.50%FS Note 1
! ALM4. to 100% FS
Deviation alarm: -100 to
19 HLI-L ALM4 set value 100% FS
20 | A4-H
21 HI 5 Sets the alarm value for Absolute value alarm: 0 2.50%FS Note 1
L ALMS. to 100% FS
Deviation alarm: -100 to
22 HS"’_ ALMS5 set value 100% FS
23 A5-H
27 WCMd | Electric power Switches among on/off/ oFF (stop calculation) oFF
calculation hold of electric power rUn (run calculation)
command calculation. hLd (suspend calculation)
28 I _I~ | Keylock Sets the key lock to oFF (no lock) oFF
Lot prevent wrong operation | ALL (all lock)
PArA (All but SV locked)
IM-P830-02 spira 29
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5.2 Ch1 PID (control parameters)

Parameter Initial
Function Setting range nitia Remarks
. value
No. Disp Name
50 P Proportional band (%) | Sets the 0.1 t0 999.9% 5.0%
proportional
band of the PID
parameter.
51 C Integration time Sets the integration | 0 to 3200 sec 240 sec
time of the PID
parameter.
Setting ""0"" will
turn off integration.
52 d Differential time Sets the differential | 0.0 to 999.9 sec 60.0 sec
band of the PID
parameter.
Setting ""0""
will turn off
differentiation.
53 HYG ON/OFF control Sets the hysteresis | 0 to 50%FS 0.25%FS
hysteresis width for the ON/
OFF control.
54 Loal Cooling proportional Sets the 0.0 to 100.0 1.0
band coefficient proportional band
coefficient for
cooling.
Setting ""0.0"" will
turn the cooling into
an ON/OFF control.
55 dh Dead band (%) Shifts the cooling -50.0 to 50.0% 0.0%
proportional band
from the set value
56 BAL Output convergence Offset value which -100.0 to 100.0% 0/50
value (%) is added to the MV (single/
output value dual)
57 fela Anti-reset windup Sets the range of 0 to 100%FS 100%FS
integration control
58 REV Normal/reverse Selects single rv-- (heat (reverse)/cool (none)) rv--/rvno [RESET]
operations control or dual no-- (heat (normal)/cool (none)) (single/
control. Sets the rvno (heat (reverse)/cool (normal)) dual)
control action norv (heat (normal)/cool (reverse))
(normal or reverse). | rvrv (heat (reverse)/cool (reverse))
nono (heat (normal)/cool (normal))
59 St SV limit (lower) Sets the lower limit | 0to 100%FS 0.00%FS | Note 1
of SV
60 SyH SV limit (upper) Sets the upper limit | 0 to 100%FS 0.00%FS | Note 1
of SV
61 kL OUT1 proportion cycle | Sets the proportion | 1to 150 sec 30 (relay)
cycle of the control 2 (SSR)
output (OUT1) 1
(current)
62 L2 OUT2 proportion cycle | Sets the proportion | 1to 150 sec 30 (relay)
cycle of the control 2 (SSR)
output (OUT2) 1
(current)
Continued on next page
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Parameter Initial

Function Setting range nitia Remarks
. value

No. Disp Name

63 PLLY OUT1 lower limit Sets the lower -5.0 to 105.0% -5.0%
limit of the control
output (OUT1)

64 PHC | OUT1 upper limit Sets the upper -5.0 to 105.0% 105.0%
limit of the control
output (OUT1)

65 PLL2 OUT2 lower limit Sets the lower -5.0 to 105.0% -5.0%
limit of the control
output( OUT2)

66 PHC2 OUT2 upper limit Sets the upper -5.0 to 105.0% 105.0%
limit of the control
output (OUT2)

67 PCUE Type of output limiter Sets the type of 0to 15 0
output limiter

73 ALPR Alpha Sets 2-degrees-of- | -199.9to 300.0% 40.0%
freedom coefficient
a

74 bEER Beta Sets 2-degrees-of- | 0.0 t0 999.9% 100.0%
freedom coefficient

Note 1: “SvL” and “Svh” must be set so that SvL < Svh. When you change the values for “SvL” and “Svh”, check SV 1 (“Sv1 Ch2”)
through SV 7 (“Sv7 Ch2”).

IM-P830-02
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5.3 Ch2 PLT (PID palette parameters)

Parameter Initial
Function Setting range I Remarks
No Disp Name value
100 S SV1 Sets the SV (set value) SV limit (lower)(SVL) to 0%FS Note 1
SV limit (upper)(SVH)
%FS
101 Pl Proportional band 1 Sets the proportional band. 0.1 t0 999.9% 5.0%
(%)
102 o Integration time 1 Sets the integration time. 0 to 3200 sec 240 sec
103 di Differential time 1 Sets the differential time. 0.0 to 999.9 sec 60.0 sec
104 HYS | ON/OFF control Sets the hysteresis when 0 to 50%FS 0.25%FS
hysteresis 1 using the ON/OFF control.
105 Lol d Cooling proportional Sets the cooling proportional 0.0 to 100.0 1.0
band 1 (%) band.
106 db i Dead band 1 (%) Sets the dead band -50.0 to 50.0% 0.0%
107 bAL | Output convergence Offset value which is added to | -100.0 to 100.0% 0/50
value 1 (%) the control output (single/
dual)
108 ARt Anti-reset windup 1 Sets the anti-reset windup 0 to 100%FS 100%FS
109 REV I Normal/reverse 1 Selects single control or dual rv-- (heat (reverse)/cool rv--/rvno | Note 2
control. (none)) (single/ [RESET]
Sets the control action no-- (heat (normal)/cool dual)
(normal or reverse). (none))
rvno (heat (reverse)/cool
(normal))
norv (heat (normal)/cool
(reverse))
rvrv (heat (reverse)/cool
(reverse))
nono (heat (normal)/cool
(normal))
160 s SvV7 Sets the SV (set value) SV limit (lower)(SVL) to 0%FS Note 1
SV limit (upper)(SVH)
%FS
161 P Proportional band 7 Sets the proportional band. 0.1 t0 999.9% 5.0%
(%)
162 i Integration time 7 Sets the integration time. 0 to 3200 sec 240 sec
163 d" Differential time 7 Sets the differential time. 0.0 t0 999.9 sec 60.0 sec
164 HYST ON/OFF control Sets the hysteresis when 0 to 50%FS 0.25%FS
hysteresis 7 using the ON/OFF control.
165 Lol Cooling proportional Sets the cooling proportional 0.0 to 100.0 1.0
band 7 (%) band.
166 db"l Dead band 7 (%) Sets the dead band -50.0 to 50.0% 0.0%
Continued on next page
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Parameter Initial
Function Setting range Remarks
No Disp | Name value
167 bALT Output convergence Offset value which is added to | -100.0 to 100.0% 0/50
value 7 (%) the control output (single/
dual)
168 ArT Anti-reset windup 7 Sets the anti-reset windup 0 to 100%FS 100%FS
169 rEVT Normal/reverse 7 Selects single control or dual rv-- (heat (reverse)/cool rv--/rvno | Note 2
control. (none)) (single/ [RESET]
Sets the control action no-- (heat (normal)/cool dual)
(normal or reverse). (none))
rvno (heat (reverse)/cool
(normal))
norv (heat (normal)/cool
(reverse))
rvrv (heat (reverse)/cool
(reverse))
nono (heat (normal)/cool
(normal))
170 REF 1 PID switching point 1 Sets the PID switching point 0 to 100%FS 0%FS
for palette 1.
176 REFT PID switching point 7 Sets the PID switching point 0 to 100%FS 0%FS
for palette 7.
177 Sk Max SV selection Choosing SV with the user LoCL Sv7
number key sets it to the maximum Sv1
possible number. Sv2
Sv3
Sv4
Svb
Sv6
Sv7
di (depending on DI)
178 PLM Max PID selection Choosing PID with the user LoCL Pid7
number key sets it to the maximum Pid1
possible number. Pid2
Pid3
Pid4
Pid5
Pid6
Pid7
di (depending on DI)
Note 1: “SvL” and “Svh” must be set so that SvL < Svh. When you change the values for “SvL” and “Svh”, check SV 1 (“Sv1 Ch2")
through SV 7 (“Sv7 Ch2").
Note 2: Set the same value as the one for the Normal/Reverse setting (“rEv Ch1”).
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5.4 Ch 3 PRG (ramp soak parameters)

Parameter Initial
Function Setting range I Remarks
No. Disp Name value
200 PEN Ramp soak operation Sets which steps to use in the 0 (uses steps 1 to 8) 14 Note 1
pattern (Step No.) ramp soak operation pattern 1(uses steps 9 to 16)
2(uses steps 17 to 24)
3(uses steps 25 to 32)
4(uses steps 33 to 40)
5(uses steps 41 to 48)
6(uses steps 49 to 56)
7(uses steps 57 to 64)
8(uses steps 1 to 16)
9(uses steps 17 to 32)
10(uses steps 33 to 48)
11(uses steps 49 to 64)
12(uses steps 1 to 32)
13(uses steps 33 to 64)
14(uses steps 1 to 64)
di (depending on DI)
201 ECMY Ramp soak time units Sets the units of the ramp hh.MM (hour:min) hh.MM
soak time MM.SS (min:sec)
202 G- Ramp soak 1 seg/SV Sets the SV 0 to 100%FS 0%FS
1
203 EMiR Ramp soak 1 seg Sets the ramp time. 00:00 to 99:59 00:00
ramp time (hour:min/min:sec)
204 EMIS Ramp soak 1 seg Sets the soak time. 00:00 to 99:59 00:00
soak time (hour:min/min:sec)
205 5= Ramp soak 2 seg/SV Sets the SV 0 to 100%FS 0%FS
2
206 MR Ramp soak 2 seg Sets the ramp time. 00:00 to 99:59 00:00
ramp time (hour:min/min:sec)
389 E63R Ramp soak 63 seg Sets the ramp time. 00:00 to 99:59 00:00
ramp time (hour:min/min:sec)
390 t635 Ramp soak 63 seg Sets the soak time. 00:00 to 99:59 00:00
soak time (hour:min/min:sec)
391 V64 Ramp soak 64 seg/SV | Sets the SV 0 to 100%FS 0%FS
64
392 tE4R Ramp soak 64 seg Sets the ramp time. 00:00 to 99:59 00:00
ramp time (hour:min/min:sec)
393 EBYS Ramp soak 64 seg Sets the soak time. 00:00 to 99:59 00:00
soak time (hour:min/min:sec)
394 HMod Ramp soak mode Sets the program operation 0to 15 0
method
395 50k Guaranty soak ON/ Sets the guaranty soak ON or oFF (guaranty soak off) oFF
OFF OFF on (guaranty soak on)
Continued on next page
34 spira IM-P830-02
7sarco CTLS Issue 2

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

Parameter Initial
Function Setting range I Remarks
No. Disp Name value
396 05-L Guaranty soak band Sets the lower limit of guaranty | 0 to 50%FS 1.25%FS
(Lower) soak
397 L5-H Guaranty soak band Sets the upper limit of 0 to 50%FS 1.25%FS
(Upper) guaranty soak
398 v 5k PV start Sets whether or not to start oFF (PV start off) oFF
ramp soak with PV. on (PV start on)
399 Lol Restore mode Sets how to restart when the rES (Reset) rES
controller is restored after a Con (Continue)
power loss. ini (Restart)
400 PENM Max pattern selection Sets the maximum pattern 0to 14 14
number selectable by using
the user key.
401 PMCN Min pattern selection Sets the minimum pattern 0to 14 0
number selectable by using
the user key.

Note 1: Do not change this parameter during the ramp soak operation. Be sure to set “PrG” = “oFF” before changing the parameter.
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5.5 Ch 4 MON (monitor parameters)

Parameter Initial
Function Setting range | Remarks
No Disp Name value
420 SERE Ramp soak progress Displays the progress of the oFF (ramp soak stopped) | —
ramp soak 1-rP (ramp in step 1)
1-Sk (soak in step 1)
64rP (ramp in step 64)
64Sk (soak in step 64)
End (ramp soak finished)
421 Ml MV1(%) Displays the output value of -5.0 to 105.0% —
the control output (OUT1)
422 e MV2(%) Displays the output value of -5.0 to 105.0% —
the control output (OUT2)
424 Ry Remote SV Shows a remote SV. -5% to 105%FS —
425 LE! Heater current (A) Shows a heater current value. 0to 110.0 A —
(A current value when OUT1 is
ON.)
427 Lt SSR leak current (A) Shows a leak current value. 0to 110.0 A —
(A current value when OUT1 is
OFF.)
429 EMi Remaining time on Displays the remaining time on | 0 to 9999 sec/ 0 to 9999 —
timer 1 timer 1 min
430 £Me Remaining time on Displays the remaining time on | 0 to 9999 sec/ 0 to 9999 —
timer 2 timer 2 min
431 £M3 Remaining time on Displays the remaining time on | 0 to 9999 s/0 to 9999 min | —
timer 3 timer 3
435 Lol Communication status | Displays the communication 0 to 9999 times (number —
status. of communication times)
436 LURt Current (A) Shows a value measured by 0to 110.0 A —
CT.
438 Poll Electric power Shows a calculated value for 0.0 to 9999 KW —
electric power.
439 it Power Displays the calculated 0.0 to 999.9 Wh —
amount of electric power.
440 RLN Number of opetating Displayes the number of times | 0 to 9999k times —
times (control relay 1) that control relay 1 has
operated.
441 rCNe Number of opetating Displayes the number of times | 0 to 9999k times —
times (control relay 2) that control relay 2 has
operated.
442 RUNE Operating days Displays the number of days 0 to 5000 days —
oparated, converted from total
operating time.
Continued on next page
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Parameter Initial
Function Setting range Remarks
No Disp Name value
443 FALE Error source Displays the source of an error | 0 bit: PV input underflow —
(LLLL)
1 bit: PV input overflow
(UUuU)
2 bit: PV underrange
3 bit: PV overrange
4 bit: R-SV underrange
5 bit: R-SV overrange
6 bit: Range setting error
8 bit: PV input circuit
error
9 bit: R-SV input circuit
error
10 bit: CT input circuit
error
444 dc Dl input state Displays the state of DI. 0 bit DI1 —
1 bit DI2
2 bit DI3
445 ERSE Communication error Shows the station number 1to 31 —
station number under a cooperative
communication error or a
programless communication
error.
446 PLNa Current palette No. Displays the PID palette No. 0-7 —
currently
selected.
447 PEho Current pattern No. Displays the pattern No. of the | 0-15 —
ramp soak currently selected.
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5.6 Ch 5 ALM (alarm parameters)

Parameter

No. Disp

Name

Function

Setting range

Initial
value

Remarks

470 RitP

ALM1 alarm type

Set the alarm type for
ALM1.

0to 58

0

Refer to
section 6.12
for the detail.

471 A IHY

ALM1 hysteresis

Sets the hysteresis for
alarm output 1 ON/OFF

0 to 50%FS

0.25%FS

472 dtyi

ALM1 delay

Sets the delay before
detecting alarm output 1

0 to 9999 [sec/min]

473 dl

ALM1 delay time units

Sets the delay time units for
alarm output 1

sec (second)
Min (minute)

sec

474 RaP

ALM1 option

Assigns the optional
functions to ALM1

Ones digit: alarm output
latch

Tens digit: error alarm
Hundreds digit: inverted
output

Thousands digit: hold reset

0000 to 1111

0000

Note 1

490 RSLP

ALMS5 hysteresis

Sets the hysteresis for
alarm output 5 ON/OFF.

0 to 50%FS

0.25%FS

Refer to
Section 6.12
for the detail.

491 ASHY

ALM5 delay

Sets the delay before
detecting alarm output 5.

0 to 9999 [sec/min]

Note 1

492 dlys

ALMS5 delay time unit

Sets the delay time unit for
alarm output 5.

sec (second)
Min (minute)

sec

Note 1

493 di 5t

ALMS5 option

Assigns the optional
functions to ALM5.

Ones digit: alarm output
latch

Tens digit: error alarm
Hundreds digit: inverted
output

Thousands digit: hold reset

0000 to 1111

0000

Note 1

494 AaPS

ALMS5 option

Assigns the optional
functions to ALM5

Ones digit: alarm output
latch

Tens digit: error alarm
Hundreds digit: inverted
output

Thousands digit: hold reset

0000 to 1111

0000

Note 1

500 Hb !

HB alarm set value

Sets the value to activate
the heater burnout alarm.

0.0 to 100.0 (A)

0.0A

Continued on next page
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Parameter Initial
Function Setting range | Remarks
No. Disp | Name value
501 Hb H HB alarm hysteresis Sets an ON/OFF hysteresis | 0.0 to 100.0 (A) 0.5A
for the heater burnout
alarm.
502 H5 1 Shorted-load alarm Sets the alarm value for 0.0 to 100.0 (A) 0.0A
set value heater shorted load.
503 H5 M Shorted-load alarm Sets an ON/OFF hysteresis | 0.0 to 100.0 (A) 0.5A
hysteresis for the heater shorted-load
alarm.
508 LbtM Loop break detection Sets the time before 0 to 9999 sec 0 (Off)
time detecting a broken loop
509 LbAb Loop break detection Sets the temperature range | 0.0 to 100.0%FS 2.50%FS
range ( °C) before detecting a broken
loop
511 WHAL Electricity alarm Sets the value for electricity | 0-9999KWh 0
alarm.

Note 1: ALRM2 to ALARMS5 are shown as reference and not available in the current available hardware configurations
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5.7 CH 6 SET (setup parameters)

Parameter

Function Setting range Initial

I Remarks
No. Disp Name value

530 PrE PV input type Sets the type of input JPT1: 0.0 to 150.0 °C K1 [RESET]
sensor JPT2: 0.0 to 300.0 °C Refer to
JPT3: 0.0 to 500.0 °C table 1
JPT4: 0.0 to 600.0 °C for the
JPT5: -50.0 to 100.0 °C detail.
JPT6: -100.0 to 200.0 °C
JPT7:-199.9 to 600.0 °C
PT1: 0.0 to 150.0 °C
PT2: 0.0 to 300.0 °C
PT3: 0.0 to 500.0 °C
PT4: 0.0 to 600.0 °C
PT5:-50.0 to 100.0 °C
PT6: -100.0 to 200.0 °C
PT7:-199.9 to 600.0 °C
PT8: -200 to 850 °C

J1: 0.0 to 400.0 °C
J2:-20.0 to 400.0 °C
J3: 0.0 to 800.0 °C

J4: -100 to 1000 °C

K1: 0 to 400 °C
K2:-20.0 to 500.0 °C
K3: 0.0 to 800.0 °C

K4: -200 to 1300 °C

R: 0to 1700 °C

B: 0 to 1800 °C

S: 0to 1700 °C
T1:-199.9 to 200.0 °C
PT2:-199.9 to 400.0 °C
E1: 0.0 to 740.0 °C
E2:-150.0 to 740.0 °C
E3:-200 to 740 °C

L: -100 to 850 °C
U1:-199.9 to 400.0 °C
U2: -200 to 400 °C

N: -200 to 1300 °C

W: 0 to 2300 °C

PL-2: 0 to 1300 °C
0-5V:0to5V
1-5V:1to5V

0-10: 0to 10V

2-10: 2to 10V

MV: 0 to 100 mV

0-20: 0 to 20 mA

4-20: 4 to 20 mA

531 Prb PV input lower limit Sets the lower limit of -1999 to 9999 0 [RESET]
PV input

532 VF PV input upper limit Sets the upper limit of -1999 to 9999 400 [RESET]
PV input

533 Prd Decimal point position | Sets the decimal point 0: No digit after decimal point 0 [RESET]
position for the PV/SV 1: 1 digit after decimal point
2: 2 digit after decimal point
3: 3 digit after decimal point

Continued on next page
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Parameter

Function Setting range Imlt'al Remarks
No. Disp Name value
535 3 Square-root extractor Sets the cut point for -0.1 to 105.0(%) -0.1%
cut point square root calculation.
536 VaF PV input shift Sets the amount of shift | -10 to 10%FS 0.00%FS
for PV input
538 tF PV input filter Sets the time constant 0.0 to 120.0 sec 5.0 sec
for the PV input filter
543 REMa Remote SV zero Adjusts the zero side of | -50 to 50%FS 0.00%FS | Note 1
adjustment remote SV.
544 REMS Remote SV span Adjusts the span side of | -50 to 50%FS 0.00%FS | Note 1
adjustment remote SV.
545 RENR Remote SV input Sets the range for 0-5v: 0to 5V 1-5V Note 1
range remote SV input. 1-5v:1to 5V
0-10: 0to 10 V
2-10: 2to 10V
546 RLF Remote SV input filter | Sets the time constant 0.0t0 120.0 s 0.0s Note 1
for the RSV input filter

Note 1: Remote SV is shown as reference and not available in the current available hardware configurations
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5.8 CH 6 SET (setup parameters) (continueq)

Parameter Initial
Function Setting range I Remarks
No. Disp Name value
547 LR OUT1 range Sets the range of the control | 0-5v: 0to 5V 0-10 Displayed
output 1 (OUT1) 1-5v:1to 5V (voltage) | when OUT1
0-10: 0to 10V 4-20 is current or
2-10: 2to 10V (current) | voltage
0-20: 0 to 20 mA output.
4-20: 4 to 20 mA
548 LR OUT2 range Sets the range of the control | 0-5v:0to 5V 0-10 Note 1
output 2 (OUT2) 1-5v:1to 5V (voltage) | Displayed
0-10: 0to 10V 4-20 when OUT2
2-10: 2t0 10 V (current) | is current or
0-20: 0 to 20 mA voltage
4-20: 4 to 20 mA output.
549 Flai MV1 during FALT Sets the output value for the | -5.0 to 105.0% -5.0%
control output (MV1) during
FALT
550 Flod MV2 during FALT Sets the output value for the | -5.0 to 105.0% -5.0%
control output (MV2) during
FALT
551 SFa MV1 during Soft Start | Sets the value for the -5.0 to 105.0% 105.0%
control output (MV1) during
soft start
553 SFEM Soft Start set time Sets the time from startup to | 00:00 to 99:59 (hour:min) | 00:00 Be sure to
the finish of soft start set 0.00
during dual
control.
554 Sha ! MV1 during standby Sets the value for the -5.0 to 105.0% -5.0%
control output (MV1) during
standby
555 Shad MV2 during standby Sets the value for the -5.0 to 105.0% -5.0%
control output (MV2) during
standby
556 SbMd Standby mode Sets on/off of the alarm 0: ALM=OFF, AO=ON 0 [RESET]
output during standby 1: ALM=ON, AO=ON
2: ALM=OFF, AO=OFF
3: ALM=ON, AO=0OFF
557 Aot AO Selects what to transfer to PV PV
the analog output. SV
MV
DV
PFb
558 Aol AO lower scaling Sets the AO lower scaling -100.0 to 100.0% 0.0%
559 AcH AO upper scaling Sets the AO upper scaling -100.0 to 100.0% 100.0%
561 Vol Fixed voltage value Sets the voltage for 1 to 500V 100 (100
calculating electric power V)
Continued on next page
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Parameter Initial
Function Setting range I Remarks
No. Disp Name value
562 LUR Current value for Sets the current value for 0.0 to 100.0A 0 (0.0A)
simple power simple power calculation
calculation
564 WdP Decial point position Sets the position of decimal 0:0 1:01 Do not
for electric power point for calculationed 1:01 change it
power consumption. 2:0.01 during
3:0.001 calculation.
565 PHY Power factor for Sets the power factor for 0.00 to 1.00 1.00
simple calculation simple calculation
566 RYLN Upper limit of relay Sets the upper limit on the 0 to 9999 100
contact operation number of times a relay (100K
contact can operate. If you times)
set it to 0, no alarm will be
generated.
567 oPtM Upper limit of Sets the upper limit on the 0 to 5000 3650
operating days number of days the device (3650
operates. If you set it to O, days)
no alarm will be generated.

Note 1: OUT2 is shown as reference and not available in the current available hardware configurations
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5.9 Ch 7 SYS (system parameters)

Parameter Initial
Function Setting range I Remarks
No. Disp | Name value
590 UkY i USER key Assigns the function to 0to 29 0 Refer to
the [USER] key section 6.13
for the
591 k4 USER + UP key Assigns the function to 0to 29 1 detail.
the [USER]+ A key
592 UkY3 USER + DOWN Assigns the function to 0 to 29 5
key the [USER]+ V key
593 dci DI-1 function Allocates a function to 0-48 0 Refer to
select DI-1. Section 6.15
or the
594 dcd DI-2 function Allocates a function to 0-48 0 detail.
select DI-2.
595 dc3 DI-3 function Allocates a function to 0-48 0
select DI-3.
599 ol I OUT1 output type Selects the content to be | 0 to 427 1 Note 1
output from OUT1 Refer to
section 6.14
600 alick OUT2 output type Selects the content to be | 0 to 427 2 for the
output from OUT2 detail.
601 do it DO1 output type Selects the content to be | 0 to 427 3
output from DO1.
602 dock DO2 output type Selects the content to be | 0 to 427 4
output from DO2.
603 do3k DO3 output type Selects the content to be | 0 to 427 5
output from DO3.
604 0" DO4 output type Selects the content to be | 0 to 427 6
do output from DOA4.
605 doSk DOS5 output type Selects the content to be | 0 to 427 7
output from DO5.
607 Loll LED indicator Selects the content for 0 to 427 1
assignment OUT1 to indicate.
(OUT1)
608 Lolid LED indicator Selects the content for 0 to 427 2
assignment OUT2 to indicate.
(0OUT2)
609 LEV I LED indicator Selects the content for 0 to 427 3
assignment (Ev1) EV1 lamp to indicate.
610 Leve LED indicator Selects the content for 0 to 427 4
assignment (Ev2) EV2 lamp to indicate.
611 LEV3 LED indicator Selects the content for 0 to 427 5
assignment (Ev3) EV3 lamp to indicate.
612 Lev LED indicator Selects the content for 0 to 427 6
assignment (Ev4) EV4 lamp to indicate.
613 LEVS LED indicator Selects the content for 0 to 427 7
assignment (Ev5) EV5 lamp to indicate.
Continued on next page
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Parameter

Function Setting range Imlt'al Remarks
No. Disp | Name value
614 LEVE LED indicator Selects the content for 0 to 427 0 Note 1
assignment (Ev6) EV6 lamp to indicate. Refer to
section 6.14
615 L5th LED indicator Selects the content for 0 to 427 12 for the
assignment STBY lamp to indicate. detail.
(STBY)
616 LMAN LED indicator Selects the content for 0 to 427 13
assignment MAN lamp to indicate.
(MANU)
617 rHP Ramp SV ON/OFF | Sets the ramp SV ON/ oFF ON
OFF oN
618 PMPL Ramp SV-Decline Sets the slope for a 0 to 100%FS 0.00%FS
falling SV during ramp
SV operations
619 PHPH Ramp SV-Incline Sets the slope for a 0 to 100%FS 0.00%FS
rising SV during ramp
SV operations
620 MPY Ramp SV-slope Sets the unit of time for hoUr: slope temperature/hour hoUr
time unit the slope during ramp Min: slope temperature/min
SV operations
621 vt Ramp SV - display | Displays the SV during rMP: ramping SV rMP
mode ramp operations or the TrG: target SV
SV goal value on the SV
display
622 LERL Control method Selects the control oNoF: ON/OFF control Pid
method. Pid: PID control
FUZy: Fuzy control
SELF: Self-tuning control
Pid2: PID2 control
2FRE: 2-degrees-of-freedom PID
623 PRCS Valve control Selects a valve control SRV1: Servo control 1 SRV1
mechanism mechanism. SRV2: Servo control 2 (Srv1:
PFb: Position feedback control without
PFB)
PFB
(PFb:
with
PFB)
626 SkMd Start mode Sets the operation mode | AUTo: starts in AUTO mode AUTO
during startup MAnR: starts in manual mode
REM: starts in remote mode
STbY: starts in standby mode
627 dt Control operation Sets the control 0.1t0 0.9S, 1t0 99S 0.1S
cycle operation cycle.
628 PLES PID pallette Sets the method for 0: selected PID No. 0
switching method switching among PID 1: selected SV No.
pallette. 2: PV

Note 1: OUT2 and DO1 to DO5 are shown as reference and not available in the current available hardware configurations
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5.10 Ch 8 MATH (calculation parameters)

Parameter Initial
Function Setting range I Remarks
No. Disp Name value
650 MREH Simple calculation ON/ | Sets ON/OFF of simple calculation | OFF OFF Note 1
OFF ON
Note 1: Refer to the operation manual for the detail of calculation functions.
5.11 Ch 9 COM (communication parameters)
Parameter . . Initial
Function Setting range I Remarks
No. Disp Name value
760 LtYP Communication type Selects a type of communication. 0: MODBUS RTU 0 [RESET]
1: Cooperative Note 1
operation
2: Programless
communication
761 SN Station No. Sets the station number. 0 to 255 (0: 1 [RESET]
unresponsive
communication)
762 SPEd RS-485 baud rate Sets the baud rate 96: 9600 bps 96 [RESET]
192: 19200 bps
384: 38400 bps
115K: 115 Kbps
763 PREY RS-485 parity Sets the parity check none odd [RESET]
odd
even
764 CNEY RS-485 response Widen the time interval of 0 to 100 1(20 [RESET]
interval receiving response. (Set value x ms)
20 ms)
767 S Communication Sets whether or not overwriting is r: Read only rw [RESET]
permissions possible from the master side (PC, | rW: Read/overwrite
etc.) permitted
769 LR MODBUS user Sets the MODBUS user address 30001 [RESET]
address setting 1
800 UA3e MODBUS user 30001 [RESET]
address setting 32
Note 1: Refer to the communication instruction manual (MODBUS) for the detail of communication functions.
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Parameter

Function Setting range Imlt'al Remarks
No. Disp Name value
870 PLAP PFB dead band Sets the dead band for 0.0% to 100.0% 5.0%
PFB.
871 ERVL Valve stroke time Sets the full-stroke time for 5510180 s 30s
the motorized valve.
873 LA PFB input adjustment Adjusts the zero/span for 0 (none/forcibly —
command PFB input. terminate)
1 (zero adjustment)
2 (span adjustment)
3 (automatic adjustment)
5.13 Ch 11 DSP (parameter mask)
Parameter Initial
Function Setting range | Remarks
No. Disp Name value
— — Parameter mask Sets the parameters to be OFF/diSP Values
displayed/not displayed. differ
depending
on the
model.
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5.14 Ch 12 CFG (configuration parameters)

Parameter Initial
Function Setting range Remarks
No. Disp Name value
940 tollt Operation timeout Sets the time until the display 15S: 15 sec 60S
(return to PV/SV returns to PV/SV screen from 30S: 30 sec
display) setting screen. 60S: 60 sec
5M: 5 min
10M: 10 min
non
942 Sof K Blinking SV during Sets whether or not to blink oFF: OFF ON
Soft Start SV during Soft Start. oN: ON
943 RLMF Blinking PV/SV at Sets whether or not to blink 0: PV display (no change) | 0
ALM PV/SV when alarm becomes 1: PV and alarm status,
ON. alternately
2: blinking PV
3: alarm status
944 LaFF Display timeout Sets the time until the display | oFF: Not use oFF
automatically turns off. 15s: Auto-off after 15
sec.
30s: Auto-off after 30
sec.
1M: Auto-off after 1 min,
5M: Auto off after 5 min.
945 dSPE PV/SV Display off Sets ON/OFF of PV and SV 0: PV and SV ON 0
display 1: SV OFF
2: PV OFF
3: PV and SV OFF
4: PV, SV, and indicators
OFF (all OFF)
5: SV OFF (relights for 5
sec. by pressing any key)
6: PV OFF (relights for 5
sec. by pressing any key)
7: PV and SV OFF
(relights for 5 sec. by
pressing any key)
8: PV, SV, and indicators
OFF(relights for 5 sec. by
pressing any key)
946 FALE Blinking PV at input Sets whether or not to blink 0: PV blinks at an input 0
error PV at an input error error
1: No blink
947 bLit Brightness Sets the brightness of LED Oto3 3 (3 is the
backlight brightest)
948 bLal Control at burnout Sets whether to continue or to | oFF: stops control oFF
stop control when the device oN: continues control
detects a burnout of PV input
950 PLO Model code Shows model code - P
Continued on next page
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Parameter . . Initial
Function Setting range Remarks
No. | Disp | Name value
951 PLO? X
952 PLO3
962 E *
963 RSt Reset Resets the controller oFF: No reset oFF
rST: Performs reset
965 VERI Software version Shows the software version —_ —
966 VER?
967 VER3
968 VERY
5.15 Ch 13 PASS (password parameters)
Parameter Function Setting range Initial Remarks
No. Disp Name value
990 PRS ! Password1 setup Sets password 1. 0000 to FFFF 0000
991 PRSC Password2 setup Sets password 2. 0000 to FFFF 0000
992 PRS3 Password3 setup Sets password 3. 0000 to FFFF 0000
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6. Functions

This controller has six types of control function. Select according to type and use.

Control Functions

The ramp soak function ( [1J section 6.9), and SV selection function ( [1J section 6.10.4) cannot be combined.

Turns the control output ON/OFF according to the size relationship of PV and SV

ON/OFF (2-position) control Can build a control system out of simple elements such as SSR. Suitable when section 6.1
accuracy is not requested.
PID calculation and controls proceed according to the previously set PID
parameters. .

PID Controls PID parameters can be set manually or through auto- tuning (AT). section 6.2
It is the most basic control in this equipment.
PID control with function that reduces the amount of overshoot during control. It

Fuzzy PID Control is effective when you want to suppress overshoot when SV is changed, even if section 6.3
you may take a long time to reach the target value.

Self-tuning Control Automatlca_\IIy calcglatlng PID control accord!qg to the control target or SV section 6.4
change. It is effective when the control conditions change frequently.
In case which the power supply of the control target goes ON — OFF — ON, this

PID2 Control PID2 control can suppress the amount of overshoot during control target turns section 6.5
OFF— ON.
Suppresses the amount of overshoot during PID control. It uses SV filter which .

2-degrees-of-freedom control | . S ) section 6.6
is effective in reducing overshoot after a SV change or at startup.
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6.1 ON/OFF (2-position) Control

Acts as an ON/OFF control when "CERL" = aliaf ("545 LhT").
ON/OFF control switches the control output to ON (100%) or OFF (0%) according to the size relationship of PV and SV.The output
hysteresis can be set under the parameter "HY5" ("Pld Lhi").

6.1.1 Reverse Operation (heat control)
Method used to control the electrical heating furnace. Set the "hYS" to an appropriate value according to the control target.

Parameter Set value

"Rt oNoF

"pES" rv--

"Hy5" arbitrary (factory setting: 1 °C)

6.1.2 Normal Operation (cooling control)

Method used to control the cooling machine

Parameter Set value

"reR” oNoF

"REV" no--

"Hy5" arbitrary (factory setting: 1 °C)

= During ON/OFF control, the P, | and D settings do not affect control.

= The manual operation during ON/OFF control will become MV=100% when the ® key is pressed, and
MV=0% when the © key is pressed.

= If the hysteresis width is narrow, and PV and SV are nearly equal, the output may frequently switch ON and
OFF. Note that it may affect the operation life of the contact output.
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6.2 PID Controls

PID controls run as long as the parameter is set to "(tRL" = PCd (545 [h1"). The PID controls calculate PID based on the set values for
parameters "P", "(", "d", and "AR", and output the calculated result (-5% to 105%).
Each parameter can be set either by manually tuning the values or by running auto-tuning (AT) to automatically set the values.

Refer to

L!!J For more details on auto-tuning, see Auto-tuning section 6.7

Display the system menu ("545 h1").

Display the control parameter ("(tFL") and choose PID controls ("FCd").

Press the @ key to set the value.

6.3 Fuzzy PID Control

Related to normal PID controls, fuzzy PID control acts with small overshoot.
You will need to run auto-tuning to set the PID parameter when using fuzzy control.

Setting fuzzy PID control
Display the system menu ("545 [h7").

Display the control parameter ("(tRL") and choose fuzzy ("FUZY").

Press the @ key to set the value.

Refer to

I_!!J For more details on auto-tuning, see Auto-tuning section 6.7
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6.4 Self-tuning Control

Self-tuning Control is a control which automatically calculates the value of PID, under the condition that the control target or set value
(SV) changes.

Self-tuning is especially effective for situations when a high level of control is not needed, but auto-tuning cannot be run due to frequent
changes in the control target conditions.

When a high level of control is required, choose PID control, fuzzy PID control, or PID2 control.

Conditions where self-tuning can be used

Self-tuning is used in the following situations:

= When temperature rises when the power is turned on

= When temperature rises when SV changes (or when the controller decides it is necessary)

= When the controller decides it is necessary because the controls have become unstable

Conditions where self-tuning cannot be used
Self-tuning cannot be used in the following situations:

= During control standby

= During auto-tuning

= During ramp soak progress

= When there is error input

= When set for dual output

= When any of the P, I, D, Ar parameters are set to manual
= During manual mode

= During soft start progress

Conditions to halt self-tuning

Halt self-tuning in the following situations:

= When there is a change in SV (This includes the case where SV changes because of the ramp soak function, remote SV function,
or ramp SV.)

= When self-tuning has not finished after running for nine or more hours
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6.4.1 Setting self-tuning

= Turn on power of the controller and set the SV.

= Display the system menu ("545 [hT").

= Display the controller parameter ("tRL") and choose self-tuning ("5ELF").
= Pressthe @ key to set the value.

= Turn off power of the controller.

= Turn on power of the control target equipment and the controller.

= Turn on power of the control equipment first. Self-tuning will begin.

process value A

SV

/1 |

dead time ~—~<«~———
lag time

—~+Y

Fig. 6.4.1

= The equipment will not tune correctly if power of the controller is turned on first.

= To reset self-tuning, set the control method to PID ("r.4") once before changing back to self-tuning.
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6.5 PID2 Control

In the case which the power supply of the control target goes ON — OFF — ON, this PID2 control can suppress the amount of overshoot.
This control introduces an algorithm to prevent the calculated PID result from becoming a miscalculation, even when the control loop
is open.

You will need to run auto-tuning to set the PID parameter when using PID2 control.

= Features of PID2 Control

6.5.1Setting PID2 control

= Display the system menu ("545 LhT").

= Display the control parameter ("(tfL") and choose PID2 ("Pcde").

= Press the @ key to set the value.

process value

suppress overshoot

SV
|
|
|
|
l
ON L
ntrol equipment power I |
OFF L
close | ! close
control loop —
open
Fig. 6.5.1
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6.6 2-Degrees-of-Freedom PID Control

Suppresses the amount of overshoot during PID control. It uses the SV filter which is effective in reducing overshoot after a SV change
or at startup.

Controllability in 2-degrees-of-freedom PID control is different depending on the setting of the coefficient a and B.

When the coefficient a = 100.0% and coefficient B =0.0% , the system performs the normal PID control.

You can adjust the coefficient a and 3 as follows:

1. Set the coefficient a to 40.0% and B to 100.0%. (factory default setting)

2. Perform a control to check the response (small overshoot).

If overshoot is not reduced by this measure, adjust the coefficient a and B in accordance with the following table.
We recommend you to fix the coefficient a to 40.0% because it usually requires no adjustment.

Control result Coefficient B coefficient a
Large overshoot Raise coefficient B by 20% Lower coefficient a by10%
Small overshoot Lower coefficient by 20% Raise coefficient a by10%

6.6.1 Setting 2-degrees-of-freedom PID control

= Display the system menu ("545 [hT").

= Display the control parameter ("(tfL") and choose 2-degrees-of-freedom PID ("ZFRE").

= Press the @ key to set the value.
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6.7 Auto-tuning

Run auto-tuning to set the PID parameter automatically.

"A" set value Behavior Function
"ofF " Stop/Finish Stops or finishes auto-tuning.
"oN" Normal type The standard auto-tuning for SV reference. Choose this auto-tuning in most situations.
W Auto-tuning for SV-10% reference. Choose this when you want to suppress the overshoot
Lran Low PV type when tuning.
e Normal type e Low PV type
AT start
rocess rocess
P value| | AT calculating | P value AT sta;‘t_l_ calculating
1 |
! 1SV-10%FS
SV \ ‘

sVh-r- N

' PID control

t t

Fig. 6.7.1 Fig. 6.7.2

Set the following parameters before running auto-tuning.

= PV input type/PV input upper limit/PV input lower limit/Decimal position/PV input filter in the setup
channel menu ("5Et [hb")

= OUT1 proportion cycle (OUT2 proportion cycle) in the PID channel menu ("Pcd [h").
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6.7.1 Running auto-tuning
Display auto-tuning ("At") and choose the tuning type.
Choose the standard type ("oN") or low PV type ("L-oN") according to the control target

Press the @ key to start auto-tuning.

AT lamp point will blink at the bottom of the display during auto-tuning.
When auto-tuning has successfully completed, blinking AT lamp will turn off and overwrites the PID.

= PID parameter which is set after auto tuning has finished normally will be maintained even when the
power is turned off. However, the PID value will not be changed if the power is turned off during auto-
tuning. In this case, rerun auto-tuning.

= The equipment will use ON/OFF (2 position) control during auto- tuning, so there may be a large change
in PV according to the process. Do not use auto-tuning for processes that do not permit a large change in
PV. Do not use auto-tuning for processes such as pressure control and flow control that have a fast
response.

= Auto-tuning is not behaving normally if it has not finished after four or more hours have passed. In these
cases, recheck parameters such as input/output wiring, control output behavior (normal/ reverse), and
input sensor type.

= Rerun auto-tuning if there is a large change in SV, a change in the PV input type, or a change in the
control target conditions that reduces the effectiveness of the controls.

= You can run auto-tuning when the control type is set to "fuzzy" or "PID2".
= You cannot run auto-tuning in manual mode.
= When using the PID selection function, the auto-tuning result for the selected PID group is stored.

= Auto tuning is forcibly terminated when SV changes because of the ramp soak function, remote SV
function, or ramp SV.

6.8 Manual Output

Allows the control output to be manually set at an arbitrary value.

= Manual Mode Display
MV indiator lights during manual mode and during parameter setting.

= Switchover between Auto and Manual
Modes can be changed by three methods: the front key (user key), communication function, or the parameter "MAN".

= MV output flow diagram

MV output priority processin MV MV | || output i |
( utput priortty p ng) PD Dual MV timitl [ Soft start setting [ ] Stpe(élgy
calculation calculation M Nimit || during | standoy | 7.
MV2 FALT MV output |
|
OFF| !
manual ; MV1
MV output| N MV2
|
|
Fig. 6.8.1 1
parameter| _ _ _,
“MAN”
= MV limit does not apply to the MV output during manual operation, FALT, or standby.
(Take extra caution when MV performs flash protection during combustion control by using the overlimit
function.)
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6.9 Ramp Soak Function

Automatically runs after setting the times for the SV changes.
You can choose up to 64 steps for the SV setting and 15 types of ramp soak operation patterns.

SV
+ step2 . step3 .
l——t—>
SV-3!

1 ! }
v 1 \(SV-16
pv | ¥V o oo
el IMIs T TMSs TMI6r! 1 ! time
TMA1r ->:—I<— TM5r .,:_'.4_ ................................ =~ TM16s
1 1

1
step1 to 4: pattern0 X step5 to 8: pattern1 step9 to 12: pattern3 step13 to 16: pattern4 !
e >l

step1 to 8: pattern2 step9 to 16: pattern5 !

step1 to 16: pattern6 !

Fig. 6.9.1

= When using the system in the restore mode ("lolt") = continue ("[oN") in the ramp/soak menu ("FFL [h3"), do
not set the ramp/soak control command ("PRal") of the operation menu to hold ("H.d") during the ramp
period at the beginning of the pattern.

= When PV start ("P¥5t") of the ramp/soak menu ("PFG [h3") is on ("oN"), set the pattern parameter ("PEN") of
ramp/soak ("PRG [h3") to "PEN" = 0, 2, 6 (setting that starts with 1 seg ramp).

= Do not set the Startup mode ("5tMd") = standby mode ("5tb4") of the sys- tem menu ("545 [h7") and the
restore mode ("(oNt") = continue ("(oN") of the ramp/soak menu ("PRL [h3") at the same time.
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6.9.1 Creating a ramp soak operation pattern

Set the following items to create a pattern.

Pattern Sets which steps to use from the following 15 types.

Steps 1t0 8
Steps 9 to 16
Steps 17 to 24
Steps 25 to 32
Steps 33 to 40
Steps 41 to 48
Steps 49 to 56
Steps 57 to 64

Steps1 to 16

Steps 17 to 32

Steps 33 to 48

Steps 49 to 64

Steps 1 to 32

Steps 33 to 64/ Steps 1 to 64

Target SV Sets the controlled temperature.

Ramp time Sets the time to reach the target SV from the current SV.

Soak time Sets the time to maintain the specified SV.

The following steps will explain how to run the specified pattern 0 in SV-1 to SV-8:

= Display the ramp soak menu ("PRL [h3").

= Display pattern parameter ("PtA") and choose pattern 0 ("0").
Run SV-1 through SV-8.

= Display the time parameter ("tM") and choose minute:second ("/55").

Sets the units of time. Besides minute:second ("M55"), you can also choose hour:minute ("HHMH")

= Display the target value ("5/- ") and set the target temperature.
= Display the ramp time parameter ("t /f") and set the ramp time.
= Display the soak time parameter ("t /5") and set the soak time.

= Repeat steps 4 through 7 and set the remaining parameters.

6.9.2 Running ramp soak

The following steps explain how to run ramp soak:

= Display program parameter ("PRol") and choose RUN ("RUN").

= Ramp soak starts running from the current PV.

= To interrupt the ramp soak operation, choose HOLD ("H.4") in step 2. To cancel the interruption,

choose RUN ("pun") again.

= "fad" will display when ramp soak has completed.

60 i
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6.9.3 Guarantee soak

This function guarantees the soak time. Only soak time within the specified range of temperature for SV is counted towards soak time.
As seen in the figure below, only the sum of the shaded areas is counted as soak time. The operation moves onto the next step when
the total soak time equals the specified soak time.

process value, soak time=T1+T2+T3

guaranty soak
range upper limit |

guaranty soak
range lower limit

Fig. 6.9.3

The following steps will explain how to set an example guaranty soak range with an upper limit of 5 °C and a lower limit of 3 °C.

= Display the ramp soak menu ("PRG H3").
= Display guaranty ON/OFF parameter ("050%") and choose on ("aN").
= Display the guaranty soak lower limit parameter ("05-L") and set the lower limit (in this example, set it to 3 °C).

= Display the guaranty soak upper limit parameter ("05-H") and set the upper limit (in this example, setitto 5 °C).

= Press the @ keyto set the value.
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6.9.4 Mode setting

Sets how you want to run ramp soak.

The following items can be set.

Power On Ramp Soak starts running from
Start the current PV.
Ending Shows the ending output after - - repeats T T -~ -
Output ramp soak has been completed. , - ~ N
Shows the output during OFF I\ \)
OFF Output after ramp soak has been Al ,
completed. ™~ < .
1
Repeat After finishing the last step in !
. ramp soak, the process starts !
Behavior b i
again from 1st step. !
i i |
1 1 1
1 1 1
1 1 1
i | i
power on ! ! ! | !
I I 1 1 1
St N A
1 1 \ !
You can choose from the following 16 types PV i i i E ' i
of modes according to the combination of i ,:\ ,:\ E e X
run method options. ™17 TMIS” TM2r " TM28” S TM3r” T TM3S” ~ TM4r” TM4S
Fig. 6.9.4
Setting Power On Start Ending Output OFF Output Repeat Behavior
“0” Off Continuous control Continuous control Off
“1” Off Continuous control Continuous control On
“2” Off Continuous control Standby Off
“3” Off Continuous control Standby On
“4” Off Standby Continuous control Off
“5” Off Standby Continuous control On
“6” Off Standby Standby Off
“7” Off Standby Standby On
“8” On Continuous control Continuous control Off
“9” On Continuous control Continuous control On
“10” On Continuous control Standby Off
“11” On Continuous control Standby On
“12” On Standby Continuous control Off
“13” On Standby Continuous control On
“14” On Standby Standby Off
“15” On Standby Standby On
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6.9.5 PV start

When the ramp soak starts (RUN), this function searches the first point where the measurement value (PV) and the program pattern
match, and starts operation at that point.

sv
PV=(3)

Start of (3) Start of (2) Start of (1)

Fig. 6.9.5

If the measurement value does not match the pattern as with PV = (3), the normal operation starts.
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6.10 Other Functions

6.10.1. Soft start function

When turning on the equipment (including the controller), the soft start function suppresses the MV to become maximum output. It
places an upper limit on MV output for a specified amount of time after power is turned on.

This function is useful for effects such as suppressing the heater output during equipment startup, and makes load lightened.

After the specified time has passed after switching on the equipment (or if SFTM = 0), the soft start function ends and normal controls

begin.
Display Parameter Function
"5 " (SFo1) 2@{1:&2 start output Places a limit on MV1 output after power is turned on for a time period set in SFTM.
"GEEN" : Sets the time for soft start to function after turning power on. Setting "0" will turn off soft
(SFTM) Soft start set time start.

soft start output 1
set value

control output (MV) MV when not using

A / soft start
1

MV when using
soft start (limited)
0% + >

soft start !

power on set time

Fig. 6.10.1

The soft start function cannot be used simultaneously with the dual control

During manual mode, the manual output value has priority, but soft start will continue to keep track of the set

time period.

Use the following steps to set soft start output set value and set time.

= Display the setup menu ("5tt ChE").

m

= Display the setup menu ("5Fa ").

= Display soft start set time ("5Ft") and set the time.

Press the @ key to set the value.

= Turn off the power once, and then re-start the controller to begin soft start. (When the soft start function is turned on, the lower
display will alternate showing SoFT and SV.)

Note: Do not use auto-tuning at the same time.
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6.10.2. Error output function

When the error output specification function has concluded that the equipment has an error, it halts the controls and maintains the
control output at a previously specified value. There is an error in PV if any of the following conditions occur:

Burnout upper limit/burnout lower limit/underage (PV< -5% FS)/overage (105% <PV)

Use the following steps to set this function.

= Display the setup menu ("5t [hE").

= Display FALT output 1 set value ("FLo !") and set the output value.

= For dual control, set "Floc" the same way.

= Press the @ key to set the value.

6.10.3. Standby output function

Sets the control output value and the alarm output for standby mode.

= Use the following steps to set this function.
= Display the setup menu ("5Et [hE").

= Display the standby mode setting ("54%d") and set the alarm output for standby mode.

Refer to

|| For the combinations of ON/OFF settings, see CH6 Setup parameters section 5.7

= Display the standby control output 1 set value ("5t0 ") and set the output value. For dual control, set "Sbo2" the same way.

Press the @ key to set the value.
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6.10.4. Ramp SV function

The ramp SV function suppresses a sudden change in SV (step change) when changing SV.It allows SV to change smoothly according
to the set slope of temperature per unit of time. This smooth SV change allows you to minimize the effect of the change on controls.
You can set both inclining temperature and declining temperature slopes, and choose from "minutes" or "hours" for the time units.
You can also choose for the SV display to show the current value or the target value during ramp SV.

SV changing SV with the front key
set value
after change [~~~ "] "
set value sV duri SV behavi
before change (rMPE/r:rl\]?Pﬁ;np ehavior
t
Fig. 6.10.4 (a)

The SV lamp will blink while ramp SV is running.(When not displaying parameters or Ch.) When you turn on the power while ramp SV

sV SV
Sv-1f____ S_Y\_ PECEEEE
Sv|[-aanm- -."'
power ON Sv Lwitches to Sv-1 with DI input
behavior when power rises t behavior when SV changes with tDI
Fig. 6.10.4 (b) Fig. 6.10.4 (c)

is in effect, ramp SV will begin using the starting value of PV (PV start)
Use the following steps to set this function.

= Display the system menu ("545 [h1")
= Set both ramp SV decline ("F1PL") and incline ("fHPH").

= Set the unit of time for the slope ("f¥PU") during ramp SV.

= Press the @ key to set the value.

= Ramp SV can be used with remote SV or SV selection functions.
= Ramp SV cannot be used at the same time with ramp soak.
= Coming out of a standby state will begin PV start.

= Make sure to check the controller’s parameters after changing PV scale.

If the power is turned on during the input error, or released standby, the ramp SV operates differently from the
normal PV start.

State at PV start | Operation

Standby PV tracking (Maintains the state where SV=PV. The SV ramp function does not operate.)

Auto or manual | Starts the ramp SV from the current SV (PV start is off)

6.10.5. SV selection function
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The SV selection function can record and switch up to eight sets of SV information to the palette menu settings. It is effective when the

SV used during a process are numerous and the set values have been previously decided.
Use the following steps to save SV information.

= Display the palette menu ("PLt [hZ")

= Display SV setting 1 ("5 ") and set SV1.

= Set SV setting 2 through SV setting 7 in the same way as necessary.

= Press the @ key to set the value.

The following four methods can switch SV.
= Parameter “5/N"/press the user key/DI function/overwrite parameter “5/” via the communication function
= Switch Using Parameter "5'N"

Display the operation control mode.

Display the selected SV number ("5/N") and choose the SV No.

Press the @ key to set the value.
= Switch Using the User Key
Display the palette menu ("PLE [h2")
Display max selected SV number ("5/%+") and set the SV number by choosing it with the user key.

Display the user key function setting ("4 ") and set it to SV selection function.
On the PV/SV display, pressing the user key will switch you from the currently selected SV to the next SV.

= Switch Using Parameter “5/N” via the Communication Function

In the communication, overwrite the set value to the selected SV number ("5/N").

IM-P830-02 spira
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6.10.6. PID selection function

When switching the normal and reverse operation by using the PID selection function, be sure to turn off the
system power beforehand for safety reasons (Do not switch normal and reverse operation during control).

The SV selection function can record and switch up to eight sets of PID parameters from the palette menu settings.
It is effective when the control equipment changes the target often and must frequently change the PID parameters.

Use the following steps to save PID information.

Display the palette menu ("PLt [h1")
Display proportional bandwidth setting 1 ("F{") and set P1.
Set "/ " and "d " in the same way.

Set the following parameters as necessary: ON/OFF control hysteresis ("HY5 "), cooling proportional band ("{cl "), dead band ("db /
"), balance ("bAL "), anti-reset windup ("AF i), and normal/reverse setting ("FE/ I")

Press the @ key to set the value.

The PID parameter selection (P, i, d, normal and reverse settings) can be changed by the same four methods as the SV selection
function.

Switch Using Parameter “FL it
Display the operation control mode.

Display the selected PID number ("FL #") and choose the PID No.

Press the @ key to set the value.

Switch Using the User Key

Display the palette menu ("PLE [hZ")

Display max selected PID number ("PL #") and set the PID number by choosing it with the user key.
Display the user key function setting ("4 ") and set it to SV selection function.

On the PV/SV display, pressing the user key will switch you from the currently selected SV to the next SV.

When the user key function code is 27 (SV No.+1, PID No.+1 (send)) and the initial PID No. and SV No. are
different, the first time you press the user key, PID No. will become the same as SV No.
Also the SVMX parameter value becomes the maximum selectable number for PID No. and SV No.

Switch Using Parameter “PL " via the Communication Channel+In the communication, overwrite the set value to the selected
SV number ("FL iM").
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6.10.7. Startup mode function

The startup mode specification function sets the controller to start up in any of auto mode, manual mode, remote mode or standby
mode.

It is used when you want to start up in manual mode.

Use the following steps to set this function.

= Display the system menu ("545 [hT")

= Display the startup mode ("5tMd") and choose the operational mode.
= Choose from auto or manual.

= Press the @ key to set the value.

After changing the above setting, restarting the controller will start it in the selected mode.

When starting up in manual, the MV becomes 0%.

6.10.8. User function key
Pressing the ® key in the parameter screen will immediately return you to the PV/SV display, regardless of assigned function.

Holding the ® key, ® key + @ key, or ® key + @ key down for about a second in PV/SV display or PV/MV display will run the assigned
function.

Refer to

|| For functions that can be assigned, see 12 USER key assignment section 6.13

Use the following steps to set this function.

= Display the system menu ("545 [h1")
= Display the assign user key specification ("UkY!") and choose the function.

= Press the @ key to set the value.
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6.10.9. bAL and Ar functions

The anti-reset windup function ("Af") cuts integration that falls outside of the Ar set range that is centered around SV.
Running auto-tuning will set the optimum values for P, i, and d parameters, as well as Ar.

PV A } cuts integration

sV 7&@3 valugZm N\ |~ includes integration
LARY

Fig. 6.10.9 (a) _LARvHle T

cuts integration

PV

The output convergence value function ("bAL") outputs to PV and SV a calculated result of the PID computed MV plus the bAL offset.
(The factory setting of bAL is 0% for single output, 50% for dual output.)

7

Fig. 6.10.9 (b) bAL=0% i
\ bAL=40%
|
" proportional SV I=3V
Dandwidth

Ar1 to Ar7 and bAL1 to bAL7 have the same function as in each PID group.

6.10.10. MV limit functions

The MV limit function allows you to choose whether to limit the MV or let it pass through maxi- mum and minimum MV.

output value

(after limit) A
103% [----—---- -
pass
PHC |--------
' \I' it
Fig. 6.10.10 | mi
limit l
|
|
PLC_ I\ :
pass |
rd PHC output value
—3% PLC (before limit)
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6.11 Input Range and Codes (standard range)

Table 1 - Input Range and Codes (Standard range)

Minimum Minimum
Measurement . Measurement .
Input type Input code range !nput range !nput
(PVT) (°C) (PVb, PVF) |n°crement (°F) (PVb, PVF) l?crement
(°C) (°F)
RTD JPt 100 JPT1 0.0 to 150.0 0.1 32.0to 302.0 0.1
JIS (IEC)
JPT2 0.0 to 300.0 0.1 32.0to 572.0 0.1
JPT3 0.0 to 500.0 0.1 32.0t0 932.0 0.1
JPT4 0.0 to 600.0 0.1 32 to 1112 1
JPT5 -50.0 to 100.0 0.1 -58.0 to 212.0 0.1
JPT6 -100.0 to 200.0 0.1 -148.0 to 392.0 0.1
JPT7 -199.9 t0 600.0 0.1 -328 to 1112 1
Pt 100 PT1 0.0 to 150.0 0.1 32.0 to 302.0 0.1
PT2 0.0 to 300.0 0.1 32.0to 572.0 0.1
PT3 0.0 to 500.0 0.1 32.0t0932.0 0.1
PT4 0.0 to 600.0 0.1 32 to 1112 1
PT5 -50.0 to 100.0 0.1 -58.0 to 212.0 0.1
PT6 -100.0 to 200.0 0.1 -148.0 to 392.0 0.1
PT7 -199.9 to 600.0 0.1 -328 to 1112 1
PT8 -200 to 850 1 -328 to 1562 1
IM-P830-02 spira 7
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Table 1 - Input Range and Codes (Standard range) (continued)

Thermocouple | J J1 0.0 to 400.0 01 32.0to 752.0 0.1
J2 -20.0 to 400.0 0.1 -4.0 to 752.0 0.1
J3 0.0 to 800.0 0.1 32 to 1472 1
J4 -100 to 1000 1 -148 to 1832 1
K K1 0 to 400 0.1 32to 752 0.1
K2 -20.0 to 500.0 0.1 -4.0t0 932.0 0.1
K3 0.0 to 800.0 0.1 32 to 1472 1
K4 -200 to 1300 1 -328 to 2372 1
R R 0 to 1700 1 32 to 3092 1
B B 0 to 1800 1 32 to 3272 1
S S 0to 1700 1 32 to 3092 1
T T -199.9 to 200.0 0.1 -199.9 to 392.0 0.1
T2 -199.9 to 400.0 0.1 -199.9 to 752.0 0.1
E E1 0.0 to 800.0 01 32 to 1472 1
E2 -150.0 to 800.0 0.1 -238 to 1472 1
E3 -200 to 800 1 -328 to 1472 1
L L -100 to 850 1 -148 to 1562 1
U u1 -199.9 to 400.0 0.1 -199.9 to 752.0 0.1
u2 -200 to 400 1 -328 to 752 1
N N -200 to 1300 1 -328 to 2372 1
w w 0 to 2300 1 32 to 4172 1
PL-II PL-2 0 to 1300 1 32 to 2372 1
DC voltage Oto5VvDC 0-5V
1to 5V DC 1-5vV
0to 10V DC 0-10
-1999 to 9999 -1999 to 9999
2to 10V DC 2-10 (Range where — (Range where —
scaling is allowed) scaling is allowed)
0 to 100mV DC MV
DC current 0to 20 mADC 0-20
4to 20 mA DC 4-20
& SPirYSarco CTLS Iesue 2
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6.12 Alarm Action Type Codes

Table 2 - 1-point alarm
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Type A1Tp to A5Tp Alarm Type Action diagram
0 No alarm —
Absolute value 1 High alarm PV A
alarm
AlLn
—.t
2 Low alarm PV A
ALN
D —————!
3 High alarm (with hold) PV
ALn
> {
4 Low alarm (with hold) PV
ALD e
R ————
Deviation alarm 5 High alarm PV
§/ALn
SVI———Y___.
————
6 Low alarm PV
V[ A
t
7 High/Low alarm PV
SV [-——— AN
>t
8 High alarm (with hold) PV 4
§/ALn
SV --Y_ __.
—
9 Low alarm (with hold) PV
SV TTAn
t
10 High/Low alarm (with hold) PV
SV f--——$AALn
t
Zone alarm 11 High/Low deviation alarm PV
sV ————§>—ALnL
L =t
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Table 3 - Dual Set Value Alarm Codes

Type A1Tp to A5Tp Alarm Type Action diagram
High/Low limit 16 High/Low absolute alarm PV
alarm ALnh
ALnL
—>t
17 High/Low deviation alarm PV 4
————ALnh
SsVi——%———-
ALnL
> {
18 High absolute/Low deviation alarm PV
=————-—ALnh
V= i;ALnL
D ————
19 High deviation/Low absolute alarm PV
————ALnh
SV I =—
e __AlnL
—»t
20 High/Low absolute alarm (with hold) PV A
ALnL
ALnL
Lt
21 High/Low deviation alarm (with hold) PV
ALnt
SV [-———%———-ALnl
e
22 High absolute/Low deviation alarm (with PV
hold) =————-——ALnh
SV——- I—::ALHL
.
23 High deviation/Low absolute alarm (with PV 4
hold) __Q_Ath
SVf-———¥———-
——  ALnL
—_— t
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Table 3 - Dual Set Value Alarm Codes (continued)

Zone alarm 24 High/Low absolute alarm PV
ALnh

ALnL

25 High/Low deviation alarm PV A

ALnh
SV [-———4===-ALnL

L =t

26 High absolute/Low deviation alarm PV
ALnh

SV 31—

I

27 High deviation/Low absolute alarm PV

sV lk——— T _AlLnt

ALnL

28 High/Low absolute alarm (with hold) PV A
ALn

ALn

L =

29 High/Low deviation alarm (with hold) PV

——— AlLnh
SViIF——%——= AlnL

I |

30 High absolute/Low deviation alarm (with PV
hold) ——ALnh
SV~ :——___.ALnL
-t
31 High deviation/Low absolute alarm (with PV
hold) svb-—— e ALnh
————ALnL
—_—— t
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Table 4 - Timer Code, other

Type A1Tp to A5Tp Alarm Type Action diagram

Timer 32
DI ]
I
ON delay timer ALM_l_:

33 DI |
OFF delay timer ALM::_

34 o _

ON/OFF delay timer ALM
dLYn = =dlvn

Ramp soak delay 35 Delay start ON
start
Open circuit and 37 Open loop alarm
short circuit
38 Heater burnout alarm (Optional CT is required)
41 Shorted load alarm (Optional CT is required)
Power 45 Amount of electric energy
Maintenance 46 Preventive maintenance. The number of times that

the relay has operated (MV1, MV2)

47 Preventive maintenance. Operated hours

What is alarm with hold?

The alarm will not turn ON immediately when the process value gets into the alarm band and enters again. If

without hold, alarm may turn ON when starting up.

PV (process value)
11
(|

S | | g
N q

VI

I Lower limit alarm
f output area
power on| _ power off poweron,
t —+
on: on
off off off

lower limit alarm =———

lower limit alarm off | M

(with hold)
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before starting control.

= When alarm action code is changed, alarm set value may also become different from previous settings.

= When alarm action type code is changed, turn off the power once, and then re-start the controller,

= Aln: AL1 to AL5 show the alarm set values
= ALnh: AL1h to AL5h show the alarm set values
= ALnL: AL1L to AL5L show the alarm set values

= dLYn: dLY1 to dLY5 show the alarm delay on set values

Other than the alarm setting, each of the event output functions can be assigned to DO1 to 5.
For more details on each of the event output functions, refer to 13. OUT, DO, indicators assignment section 6.14.

ALRM2 to ALARMS are shown as reference and not available in the current available hardware configurations

6.13 USER key assignment

g:tyvllt:e3 Key function g:th13|t:e3 Key function
0 No function 16 Latch release (ALM4)
1 Switchover between STBY ON/OFF 17 Latch release (ALM5)
2 Switchover between Auto/Manual 19 Start timer (ALM1)
3 Switchover between Locul/Remote 20 Start timer (ALM2)
4 Setting unavailable 21 Start timer (ALM3)
5 Starts AT (standard) 22 Start timer (ALM4)
6 Starts AT (low PV) 23 Start timer (ALM5)
7 Setting unavailable 25 SVNo. + 1 (send)
8 Ramp SV HOLD 26 PID No. + 1 (send)
9 Ramp soak RUN/OFF 27 Setting unavailable
10 Ramp soak RUN/HOLD 28 Ramp soak pattern No. + 1 (send)
11 Setting unavailable 29 SV No. + 1, PID No. + 1 (send)
12 Latch release (all)
13 Latch release (ALM1)
14 Latch release (ALM2)
15 Latch release (ALM3)
CTLS Iseue 2 SPirYSarco i
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6.14 OUT, Alarm output, indicators assignment

&l::-ayISSR) OUJ‘)(E:;SMI Alarm output Indicator
oUIT doiT, do2T, | LoU1, Lou2, | Category Function
oU1T, oU2T oU2T do3T, do4T, LEV 1 to 3,
do5T LSTb, LMAN
0 0 0 0 None
1 1 1 1 Control output MV1 (heating)
2 2 2 2 MV2 (cooling)
3 — 3 Alarm output Alarm 1
4 — 4 4 (see Note 1) Alarm 2
5 — 5 5 Alarm 3
6 — 6 6 Alarm 4
7 — 7 7 Alarm 5
10 — 10 10 Status output During auto-tuning startup
1 — 11 1" Normal
12 — 12 12 Standby
13 — 13 13 During manual mode
14 — 14 14 During remote SV operation
15 — 15 15 During ramp SV
16 — 16 16 System error
20 — 20 20 Ramp soak OFF
> — » > event output RUN
22 — 22 22 HOLD
23 — 23 23 GS (Guaranty soak)
24 — 24 24 END
170 — 170 170 Ramp soak Time signal (step 1 ramp)
171 — 171 171 Time signal Time signal (step 1 soak)
172 — 172 172 Time signal (step 2 ramp)
173 — 173 173 Time signal (step 2 soak)
294 — 294 294 Time signal (step 63 ramp)
295 — 295 295 Time signal (step 63 soak)
296 — 296 296 Time signal (step 64 ramp)
297 — 297 297 Time signal (step 64 soak)
Continued on next page
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ourt OUT (Current/ Alarm output Indicator
(Relay/SSR) Voltage) P
oUIT doiT, do2T, | LoU1,Lou2, | Category Function

oU1T, oU2T oU2T do3T, do4T, LEV 1 to 3,

do5T LSTb, LMAN
300 — 300 300 Ramp soak Time signal (1st step ramp)

Relative time

301 — 301 301 signal Time signal (1st step soak)
302 — 302 302 Time signal (2nd step ramp)
303 — 303 303 Time signal (2nd step soak)
424 — 424 424 Time signal (63rd step ramp)
425 — 425 425 Time signal (63rd step soak)
426 — 426 426 Time signal (64th step ramp)
427 — 427 427 Time signal (64th step soak)

Note 1: ALRM2 to ALARMS are shown as reference and not available in the current available hardware configurations

IM-P830-02
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6.15 Digital input (DI) function

You can allocate one of the following functions to each of DI1, DI2, and DI3. These functions are activated by external DI signals.

No. Function Action ON OFF Criteria
0 No function No action — — —
1 Standby ON/OFF Switches between Standby ON/OFF. Standby Cancels Edge
switchover Standby
2 Auto/manual switchover Switches the control output action between auto/ Manual Auto Edge
manual.
3 Local/remote switchover Switches SV between local/remote. Remote Local Edge
4 No function Not for use. — — —
5 Auto tuning (standard) Runs standard auto-tuning. Start Stop Edge
start
6 Auto tuning (low-PV) start | Runs low-PV type auto-tuning. Start Stop Edge
7 Ramp SV ON/OFF Enables or disables ramp SV. Disable Enable Edge
8 Ramp SV hold Switches between ramp SV hold and hold cancel. Hold Hold Edge
cancel
9 Ramp soak RUN/OFF Switches between ramp soak RUN/OFF. RUN OFF Edge
10 Ramp soak RUN/HOLD Switches between ramp soak RUN/HOLD. RUN HOLD Edge
1" No function Not for use. — — —
12 Unlatch (all) Cancels all the alarm latches. Unlatch — Edge
13 Unlatch (alarm 1) Unlatches the alarm 1.
14 Unlatch (alarm 2) Unlatches the alarm 2.
15 Unlatch (alarm 3) Unlatches the alarm 3.
16 Unlatch (alarm 4) Unlatches the alarm 4.
17 Unlatch (alarm 5) Unlatches the alarm 5.
18 No function Not for use. — — —
19 Timer (alarm 1) Runs the timer for the alarm 1. Timer ON Timer Level
20 Timer (alarm 2) Runs the timer for the alarm 2. OFF
21 Timer (alarm 3) Runs the timer for the alarm 3.
22 Timer (alarm 4) Runs the timer for the alarm 4.
23 Timer (alarm 5) Runs the timer for the alarm 5.
24 No function Not for use. — — —
25 SV No. + 1 Increases the SV number by 1. +1 — Level
26 SV No. +2 Increases the SV number by 2. +2 — Level
27 SV No. +4 Increases the SV number by 4. +4 — Level
28 PID No. + 1 Increases the PID number by 1. +1 — Level
29 PID No. + 2 Increases the PID number by 2. +2 — Level
30 PID No. + 4 Increases the PID number by 4. +4 — Level
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31 SV No. + 1, Increases both the SV number and PID number by 1. +1 — Level
PID No. + 1
32 SV No. + 2, Increases both the SV number and PID number by 2. +2 — Level
PID No. + 2
33 SV No. + 4, Increases both the SV number and PID number by 4. +4 — Level
PID No. + 4
34 Ramp soak OFF Stops ramp soak operation. OFF — Edge
35 Ramp soak RUN Runs ramp soak. RUN — Edge
36 Ramp soak HOLD Holds ramp soak. HOLD — Edge
37 Pattern No. + 1 Increases the pattern number by 1. +1 — Level
38 Pattern No. + 2 Increases the pattern number by 2. +2 — Level
39 Pattern No. + 4 Increases the pattern number by 4. +4 — Level
40 Pattern No. + 8 Increases the pattern number by 8. +8 — Level
4 DI soft start Starts DI soft start. Start — Edge
42 No function Not for use. — — —
43 Delay start (alarm 1) Enables delay start with the delay time = dLY1. Delay start enable —
44 Delay start (alarm 2) Enables delay start with the delay time = dLY2. Delay start enable —
45 Delay start (alarm 3) Enables delay start with the delay time = dLY3. Delay start enable —
46 Delay start (alarm 4) Enables delay start with the delay time = dLY4. Delay start enable —
47 Delay start (alarm 5) Enables delay start with the delay time = dLY5. Delay start enable —
48 No function Not for use. — — —
Digital input (DI) function shown as reference and not available in the current available hardware
configurations
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7. Parameter functions and Setting procedures

7.1 Operation mode

71.1 MAN Auto/manual switchover (001)

Description
Manual control allows you to set the control output to any value.

Range: oFF (auto)/on(manual)

MANU indicator lights during manual operation.

In this screen, only the switchover between auto/manual is available. Manual operation of control output is available on PV/MV

screen.

Note: This parameter is not displayed in default setting. To use this parameter, change the setting of "CH11 dSP".

Setting example - Changing the mode from Auto to Manual

Display Operating Procedure
1. Check that the PV/SV display is shown.
cH5 -
250 |

-
-
-4
|-

PV

oFF | s
EJPJ sV
MANU
h hi
IIIICI,I\I P
ol |sv

2. Press the @ key to move to operation mode.

3. Press the @ key to enter MAN mode.
(The lower part of the screen begins to blink.)

4. Use 0 0 the keys to change oFF to oN.

5. Press the key to save the change. The mode switches from the auto mode to the
manual mode. (MANU indicator turns on.)

6. Press the @ key to return to the PV/SV display.

82
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7.1.2 StbY RUN/Standby switchover (002)

Description

Allows you to switch between operation mode and standby mode.

The following items used during standby can be set beforehand.
= Control output (-5.0 to 105.0%)

= Alarm output (ON/OFF)

= Transfer output (ON/OFF)

You can set the detail of standby mode in "Standby mode".

Related parameters:

= SbMd (Section 7.7.17), Sbo1(Section 7.7.16), Sbo2 (Section 7.7.16)

Point:

= When "hold alarms" is on, the hold function activates when you switch the standby setting from on to off.

Return to Contents

= If the instrument is put into standby during auto tuning, the auto tuning is canceled. To complete auto-tuning, turn standby mode

off and restart auto tuning.

= When the controller switches to standby mode, the ON delay timer will be reset. It will begin again when standby mode is turned

off.

Setting example - Switching to Standby mode

Display Operating Procedure
1. Check that the PV/SV display is shown.
Juc
‘_ ' —’ PV
c50 | s
2. Press the @ key to move to operation mode.
3. Use the 0 0 the to change MAN to StbY.
Il/l’q hi
Hiri "
o FF * 4. Press the SEL key to enter StbY mode. (The lower part of the screen begins to blink.)

+ 5.Use the 0 0 keys to change oFF to oN.
STRY |
o FF s 6. Press the SEL key to save the change.
Now the controller is in the Standby Mode. (STBY indicator turns on.)
=T 1 STBY 7. Press the @ key to return to the PV/SV display.
]
a1 B i "
ol |sv
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71.3 REM Remote/local switchover (003)

Description

The following will switch you between local SV and remote SV operation. In remote SV operation, SV is controlled by an external SV

input (RSV).

Note:

PV
local FID
control
SV 2‘ calculation output
remote SV o
(DCO~5/1~5V)

Switch to remote SV
parameter rEM

Fig. 7.1.13

During remote operation, you cannot change the SV by using UP/DOWN keys on the front panel.
Remote SV is shown as reference and not available in the current available hardware configurations

Setting example - Switching to Standby mode

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |-
c50 | s

2. Press the @ key to move to operation mode.

3. Use the 0 0 keys to change MAN to REM.

g4
—_—
-
|-

PV

4. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

5.Use the 0 0 keys to change LoCL to REM.

6. Press the @ key to save the change. Remote SV mode starts

7. Press the @ key to return to the PV/SV display RSV appears on the screen number

offF |s
HENM g
Loll |sv

REM
REM P
FEM | sv

indication area.

cH5

P5N 250

PV

SV
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7.1.4 PRoG Ramp Soak control command (004)

Description
Allows you to switch between Ramp/soak states.
You can select among the following three state.

= OoFF (stop): Ramp/soak is stopped.

= RUN (start): Ramp/soak starts.

= HLd (hold): Ramp/soak hold. To release the hold, select "RUN" again.

The parameter information changes automatically depending on the ramp/soak state.

= GS (Guaranty soak ON): Guaranty soak is activated and PV is out of guaranty soak setting range.

= ENd (end): Ramp/soak has finished.

During ramp soak operation, one of RUN, HOLD, or END indicators light according to the state of ramp soak.

During ramp soak operation, on-going step No. and "r" (ramp) or "-" (soak) are displayed on the screen No. area of operation screen
(PVISV screen).

For example, "2r" appears during step 2 ramp, and "2-" during step 2 soak.
Related parameters: PRG (CH3) (Section 7.4)

Setting example - Ramp Soak command is carried out

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s
2. Press the @ key to move to operation mode.
Y N 3. Use the 0 0 keys to change MAN to PRoG.
Ii E’ I "
oFF |
4. Press the @ key to enter PRoG mode. (The lower part of the screen begins to blink.)
] = 5.Use the O 0 keys to change oFF to oN.
lD moy "
ofFF |s

-

=y
=

sV

6. Press the @ key to save the change. Ramp Soak command is carried out.

7. Press the @ key to return to the PV/SV display.

IM-P830-02
CTLS Issue 2
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7.1.5 AT Auto tuning (005)

Description
Running auto-tuning automatically sets the optimal PID.

= Setting range
oFF: Stop/Finish
oN: starts auto tuning (normal type)

L-oN: starts auto tuning (low-PV type)

There are the following two types in auto-tuning.

AT start
AT cakculating

procass
value

BV
Performs ON/OFF operation with SV as

Normal type the baseline to calculate PID.

By _PLI:I [=aiyife ]
[}
Fig. 7.1.15 (a)
Dfﬁj: AT start

AT cAlcUatg gy yomrs

Perfoms ON/OFF operation with SV-10% o I

Low-PV type to calculate PID. Use the this setting if you :

want to prevent overshoot. . [
PV +F|D control

[

Fig. 7.1.15 (b)

= When auto tuning is normally completed, the automatically set PID parameter value is maintained even if the power is turned off.
If the power is turned off during auto tuning, the auto-tuning function is invalidated with PID parameters unchanged. In such a
case, start again from the beginning.

= Since ON-OFF operation (2-position operation) is performed during auto tuning, PV may fluctuate greatly depending on the
process. Do not perform auto tuning for the processes where large fluctuation of PV is not allowed. Do not perform auto tuning,
either, for the processes where the response is quick, such as pressure control or flow rate control.

= If auto tuning does not end after 4 hours, it means that tuning may not be completed successfully. Check input/output wiring and
parameters such as control output (forward, reverse) and input sensor type.

= When you change SV or PV input type, or when operation does not work properly due to the change in operating conditions,
perform auto tuning again.

= You can run auto-tuning when the control type is set to "fuzzy" or "PID2".
= You cannot run auto-tuning during manual mode.
= When you are using the PID selection function, the auto-tuning result for the selected PID group is stored.

= Auto tuning is forcibly terminated when SV is changed by the ramp soak function, remote SV function, or ramp SV.

Note:

Since ON/OFF control is performed during auto-tuning, overshoot against the SV may occur. To reduce the overshoot, execute the
auto-tuning with [L-on] (Low PV).

Related parameters: CtRL (CH7) (Section 7.8.5)
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Setting example - Running Auto-tuning

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
d50 | s

2. Press the @ key to move to operation mode.

3. Use the 0 0 keys to change MAN to At.

PV

oFF [

g4
—_—
-
|-

4. Press the @ key to enter At mode. (The lower part of the screen begins to blink.)

5.Use the 0 0 keys to change oFF to oN.

F]t Py

oFF |
6. Press the @ key to save the change.
+ Auto tuning starts.
HE ald | sv AT indicator lamp blinks.
7. Press the @ key to return to the PV/SV display.
IM-P830-02 ir 87
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7.1.6 LACH Alarm output latch release (006)

Description
Allows you to cancel the alarm Latch.

oFF:

Setting range

oN: releases latch

keeps the latch on

Setting example - Releasing alarm output latch

Display Operating Procedure
1. Check that the PV/SV display is shown.
7495 -
[
250 | s

2. Pressthe @ keyto move to operation mode.

3. Use the 0 Q keys to change MAN to LACH.

—_—
—_—
0
-
|-

ofF

PV

sV

I—~
20
™
.

ofFF

PV

SV

5.Use the 0 0 keys to change oFF to RSt.

R5E

8

7. Press the @ key to return to the PV/SV display.

6. Press the @ key to save the change. The alarm latch has been canceled

4. Press the @ key to enter LACH mode. (The lower part of the screen begins to blink.)
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7.1.7 SVN SV selection (007)

Description
Allows you to easily switch SV among the following.

= Setting range: LoCL, SV1, SV2, SV3, SV4, SV5, SV6, SV7, di

To use this function, you need to configure SVs (SV1 to SV7) in the PID palette parameters. It is recommended to activate the ramp
SV before changing SV number so that control disorders can be reduced.
Related parameters: RMP (CH7) (Section 7.8.3)

Note:

Changing the SV number will not change the control parameters (PID, etc).

When changing the SV value with the front panel key, do not change the "Svn" parameter via communication. Otherwise, the changed
SV may not be stored correctly.

Setting example - Changing SV Number

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
250 | s
2. Press the @ key to move to operation mode.
3. Use the 0 0 keys to change MAN to SVN.
=Ty o
nirw
oFF | s

4. Press the @ key to enter SVN mode. (The lower part of the screen begins to blink.)

5.Use the 0 0 keys to change LoCL to SV3.

WEN)
Sv:u P

I | gy
LoLL
6. Press the @ key to save the change. The SV used for control is now set to "SV3".
‘ ENT | s ‘ 7. Press the @ key to return to the PV/SV display.
IM-P830-02 spira 89
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7.1.8 PLN1 PID selection (008)

Description
Allows you to easily switch PID No. among those you configured in the PID palette parameters.
This allows you to change the PID according to the change of SV or control target.

Range: LoCL, Pid1, Pid2, Pid3, Pid4, Pid5, Pid6, Pid7, di

Setting example - Changing PID Number

Display Operating Procedure
1. Check that the PV/SV display is shown.
c4H5 |~
o500 | s

2. Press the @ key to move to operation mode.

3. Use the 0 Q keys to change MAN to PLN1.

—_—
-
4
|-

ofF

PV

SV

4. Press Use the 0 0 keysto enter PLN1 mode.

(The lower part of the screen begins to blink.)

S
-

PV

SV

5.Use the 0 0 keys to change LoCL to Pid1.

sV

6. Press the @ key to save the change.

‘ 7. Press the @ key to return to the PV/SV display.

The PID calculation parameter used for control is now set to Pid1.

90
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71.9 | AL1 | A1-L | A1-H | Alarm settings (009 to 011)
AL2 | A2-L | A2-H (012 to 014)
AL3 | A3-L | A3-H (015 to 017)
AL4 | Ad-L | A4-H (018 to 020)
AL5 | A5-L | A5-H (021 to 023)

Description

Allows you to set the values for alarm 1 to alarm 5.

= Setting range: absolute value alarm: 0% to 100% FS

deviation alarm: -100% to 100% FS

Related parameters: CH5 Alarm parameters (Section 7.6)

Setting example - Setting alarms

Display Operating Procedure

1. Check that the PV/SV display is shown.

245

c50 | s
2. Press the @ key to move to operation mode.
3. Use the 0 0 keys to change MAN to AL1.
I\/I’C,l h
Hnirti "
oFF |
4. Press the @ keyto enter AL1 mode.
(The first digit of the lower part of the screen begins to blink.)
5.Use the e O 0 keys to change 10 to 20.
HL 1|~
0o o |

6. Press the @ key to save the change. The alarm value is now set to 20 °C.

|
Ca
my
Ca

sv
‘ 7. Press the @ key to return to the PV/SV display.

IM-P830-02
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71.10 WCMd Electric power calculation command (027)

Description
Allows you to switch the electric power calculation status among the following three modes.

oFF:

Stops calculation. (Calculated amount of electric power will be cleared.)

RUN: Calculates the amount of electric energy.

HLd:

Suspend thecalculation. (Calculated value of electric power will be retained.)

Related parameters: CH6 Setup parameters (Section 7.7)

Setting example - Switching electricity power calculation status

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 |~
250 | s
2. Press the @ key to move to operation mode.
3. Use the 0 0 keys to change MAN to WCMd.
Y] ‘q Y] o
niriw
oFF |s
4. Press the @ key to enter WCMd mode. (The lower part of the screen begins to blink.)
5.Use the 0 0 keys to change oFF to RUN.
Y N
e

sV

SV

7. Press the @ key to return to the PV/SV display.

6. Press the @ key to save the change. Calculates the amount of electric energy.
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7111 LoC Key lock (028)

Description
Prevents SV parameters from being changed.
The following three settings are available:

oFF: Nolock
ALL: All locked

PARA: All but SV locked

The channel menu can be displayed even when key lock is active.
Related parameters: Accidental operation can also be prevented with a password. See CH13 Password parameters (Section 7.14).

Setting example - Setting Key Lock

Display Operating Procedure
1. Check that the PV/SV display is shown.
cH5 |-
250 | s

2. Press the @ key to move to operation mode.

3. Use the 0 0 keys to change MAN to LoC.

PV

—_—
-
4
|-

oFF |s
4. Press the @ key to enter LoC mode.
(The first digit of the lower part of the screen begins to blink.)
i = 5.Use the 0 0 keys to change oFF to ALL.
PV
[y
oFF | s

6. Press the @ key to save the change. Key Lock is now activated.

-

uu|
=
=

SV

7. Press the @ key to return to the PV/SV display.
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7.2 CH1 PID (Control parameters)

7.21 P Proportional band (050)
i Integration time (051)
d Differential time (052)

Description
Allows you to set PID (Proportional Band, Integration Time, Differential Time).

Setting range

P: 0.1t0999.9%

I: 0 to 3200 seconds
D: 0.0 to 999.9 seconds

The following control methods are available with PID settings.

ON/OFF control When the control method CtRL is set to oNoF, ON/OFF control is used. Use the this function when
(2-position control) you want to run simple control without worrying about the controllability.
Low-PV typePID control Use this function when you want to control with high controllability.

P, 1, and D should be adjusted to optimal values for the control target, although Pid can be activated
with P # 0, | # 0, and D # 0. In normal situations, run auto-tuning to optimally adjust P, I, and D
before using this function.

Pl control When P #0, | # 0, and D = 0, D control is turned off and PI control is used.

P control When P # 0 and | =0, D =0, | and D controls are turned off and P control is used. In principle, P
control generates offset and PV does not agree with SV. In this case, adjust the output convergence
value “bAL".

Running auto-tuning automatically sets the optimal PID. See "AT Auto tuning (005) " (Section 7.1.5)
The PID settings configured by auto-tuning are generally considered to be optimal settings. If you want to change the responsiveness,
adjust PID manually.

Generally, control becomes unstable when “P” is set too small. On the other hand, setting it too big makes the response slow.
Set the hysteresis for the ON/OFF (2-position) control with the parameter “hyS”.

Note: Do not perform auto tuning during ON/OFF control.
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Setting example - Setting P = 10.0%, | = 100sec., D = 20sec.

Display Operating Procedure
1. Check that the PV/SV display is shown.
cH5 |~
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
LH |
(1]
Pl o | 3. Press the @ keyto enter CH1 (PID parameters). P is displayed.

4. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

|-

r
5.0 s 5.Use the 0 0 keys to change 5.0 to 10.0.
6. Press the @ key to save the change.
0.0 s
7. Use the 0 key to display i(integration time).
" PV
24O | sv i - ) )
o 8. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

-«

9. Use the 0 0 keys to change 240 to 100.

SV‘

03
03

10. Press the @ key to save the change.

11. Use the 0 key to display d(differential time).

PV

oo

sV

o~
3
c3

12. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

-

13. Use the 0 0 keys to change 60.0 to 20.0.

co.o | s
14. Press the @ key to save the change.
15. Press the @ key to return to the PV/SV display.
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7.2.2 HYS ON/OFF control hysteresis (053)

Description
Allows you to set the hysteresis for ON/OFF (2 position) control

= Setting range: 0.0 to 50.0% FS

The controllability varies with the size of the hysteresis.
Small hysteresis = High-precision control

= Frequency of output relays is high, so lifespan becomes short.
Large hysteresis = Low-precision control

= Frequency of output relays is low, so lifespan is relatively long.

The relationship between SV and hysteresis in normal and reverse operation is shown below.

t “fal
Set Valus ey

e
sv|-

. PW=8v PV=SV
Control =y Control N
Output app PV=5Y Output oer Py=gy
Fig. 7.2.2 (a) Fig. 7.2.2 (b)

= During ON/OFF control, the i and d settings do not affect control.

= If the hysteresis width is narrow, and PV and SV are nearly equal, the output may frequently switch on and off. Note that it may
affect the life of the contact.
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Setting example - Changing the hysteresis range from 25%FS to 30%FS

Display Operating Procedure
. Check that the PV/SV display is shown.
ZH5 |~
250 | s
. Press and hold the @ key to display CH1 (PID parameters).
. Press the @ key to enter CH1 (PID parameters). P is displayed.
CH
PID |
. Use the 0 0 keys to change P to HYS.
. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
PV
5.0 s
. Use the O 0 keys to change 25 to 30.
. Press tthe @ key to save the change.
AYS |
25 | sv
+ . Press the @ key to return to the PV/SV display.
0 | sv

IM-P830-02
CTLS Issue 2
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7.2.3 CooL Cooling proportional band coefficient (054)
Description
Allows you to set the proportional band coefficient for cooling.

= Setting range: 0.0 to 100.0

The relationship between heating control output and cooling control output is outlined below.

autput |
heating

coefiicient 0.5
coafficient 1.0

coefficlent 2.0

50 .
heating cooling
praportional | proportional
band Eand

propartcnal band (P)

Fig. 7.2.3 (a)

-

Cooling proportional band is set after the optimal value for heating proportional band is set.

Cooling proportional band = (Proportional band P/2) x Coefficient

The following example shows how the cooling proportional band is calculated.

Example: Calculating the coefficient that will give a cooling proportional band of 10% when proportional band(P) = 50% with full scale
cooling

10% = (50%/2) x Coefficient

Coefficient = 0.4

To set cooling as a secondary operation, set "Cool" to 0.0.

With two outputs set as P=0.0 and Cool=0.0, heating and cooling outputs become ON/OFF actions (3-position control). In this situation,
the ON/OFF hysteresis is 0.5% FS (fixed) for heating and cooling outputs. The point of operation for the heating output can be shifted

with the “HYS” parameter. The point of operation for the cooling output can be shifted with the “db” parameter.
The relationship between SV and hysteresis in normal and reverse operation is shown below.

heating output cooling output
{OUT1) {OuUT2)
ON 0.5% F3 OMN
4] OFF [ 4
= =P
Hys db '
- - -
ay
Fig. 7.2.3 (b)
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Setting example - Changing cooling proportional band coefficient from 1.0 to 2.5

Display

Operating Procedure

1. Check that the PV/SV display is shown.

2495

250

PV

SV

m
X

3
S|

PV

sV

2. Press and hold the @ key to display CH1 (PID parameters).

PV

3. Press the @ key to enter CH1 (PID parameters). P is displayed.

5.0 s
= ] 4. Use the 0 0 keys to change P to Cool.
- PV
[y
1.0 s
5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
E’S sV ‘ 6. Use the 0 0 keys to change 1.0 to 2.5.
7. Press the @ key to save the change.
8.Press the @ key to return to the PV/SV display.
IM-P830-02 spira 99
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7.2.4 db Dead band (055)

Description
Shifts the cooling proportional band against the set value as follows.

autput §

heating

overlap

band dead band
MV=50%
Fig. 7.2.4

"db" is called dead band when the value is positive, and overlap band when the value is negative.
= Range: -50% to 50%
"db" is measured as a percentage of MV and can be converted to a percentage deviation by the following formula.
DB [%] = deviation x 100/P [%]
Example: Proportional Band (P) = 5.0%, with a desired dead band of 1% deviation from SV:
DB [%] = 1.0 x100/5.0 = 20 [%]
Dead band = 20 (%)
Note: When the dead band is set, MV for the cooling output will be limited to -5.0%, and the output may reach less than 105.0%.
At this time, the output upper limit is represented as the equation below

Output upper limit [%] = -2 x (DB-55)/CooL (does not exceed 105.0%) Example: When the DB = 20[%] and the Cool = 2,
the cooling output will be limited to 35.0%

100 spira IM-P830-02
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Setting example - Setting Dead band to 1.5%

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
CH
PID |

3. Press the @ key to enter CH1 (PID parameters). P is displayed.
PV

B Q

SV

4. Use the 0 Q keys to change P to db.

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

0| sv

6. Use the 0 0 keys to change 0.0 to 1.5.

d5
v

7. Press the @ key to save the change.

8. Press the @ key to return to the PV/SV display.

IM-P830-02 spira 101
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7.2.5 bAL Output convergence value (056)

Description
Output convergence value is a function that adds an offset to MV value.

= Setting range bAL: -100 to 100%

By this function, the bAL offset is added to original MV which is the result of PID calculation determined by PV and SV, and the
total value is outputted as MV.

(The factory setting of bAL is 0% for single output, 50% for dual output.)

bAL=40%

E'I

propartional
band

Fig. 7.2.5
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Setting example - Changing Output convergence value from 0.0% to 3.0%

Display Operating Procedure
. Check that the PV/SV display is shown.
ZH5 |-
d50 | s
. Press and hold the @ key to display CH1 (PID parameters).
CH
PO

PV

a

. Press the @ key to enter CH1 (PID parameters). P is displayed.

. Use the O 0 keys to change P to bAL.

0

PV

|

sV

W - |53

[

sV

. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

. Use the 0 0 keys to change 0.0 to 3.0.

. Press the @ key to save the change.

. Press the @ key to return to the PV/SV display.

IM-P830-02
CTLS Issue 2
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7.2.6 AR Anti-reset windup (057)

Description
Anti-reset windup is a function that limits the range of valid integration to control overshooting.

Setting range Ar: 0 to 100% FS

= The anti-reset windup function (“AR”) cuts integration that falls outside of the Ar set range that is centered around SV. It is
automatically set to the optimum value when auto-tuning is activated

Py A This range of integration
is cut
sV JAR “'”M This range is integrated
Ihﬂ value
This range of integration
is cut.
t
Fig. 7.2.6
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Setting example - Changing the anti-reset windup to 500 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 |~
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
CH L
PID |
3. Press the @ keyto enter CH1 (PID parameters). P is displayed.
| e
5.0 (s
4. Use the 0 0 keys to change P to AR.
HR |~
0o | =

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

-

nn
500 | 6. Use the 0 0 keys to change 100 to 500.
7. Press the @ key to save the change.
8. Press the @ key to return to the PV/SV display.
IM-P830-02 ir 105
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7.2.7 REV Normal/reverse operation (058)

Description
Specifies whether the control operations are normal or reverse.

= Setting range

RV_ _

No_

RVNo:
NoRV:
RVRV:

NoNo:

Most temperature control is done with heating in reverse and cooling in normal.

heat (reverse)/cool (none)
heat (normal)/cool (none)
heat (reverse)/cool (normal)
heat (normal)/cool (reverse)
heat (reverse)/cool (reverse)

heat (normal)/cool (normal)

el value § By
gt
s S
control § o eput rises
output when PV falls e ——
w7
_--"'-f’
—_—
i
Reverse
Fig. 7.2.7 (a)

set value i Py
‘ _,.-'"'"//

control § cuaput rises
output

A

e

when PV rises

Normal

Fig. 7.2.7 (b)
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Setting example - Setting the heating control to reverse, cooling control to normal action

Display

Operating Procedure

1. Check that the PV/SV display is shown.

cH5

250

PV

SV

=S}

PV

sV

2. Press and hold the @ key to display CH1 (PID parameters).

PV

sV

3. Press the @ key to enter CH1 (PID parameters). P is displayed.

4. Use the 0 0 keys to change P to REV.

PV

SV

sV

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

‘ 6. Use the 0 0 keys to change RV_ _ to RVNo.

7. Press the @ key to save the change.

8. Press the @ key to return to the PV/SV display.

IM-P830-02
CTLS Issue 2
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7.2.8 | SVL

SVH

Description

SV lower limit  (059)

SV upper limit (060)

These parameters specify the setting range of the SV (Setting value). You can set any value within the measurement range.

= Setting range: 0 to 100% FS (Upper/Lower)

The relationship between SV limits and the measurement range is as follows:

Notes:

sal value
PV input o
upper limit ]

PV input range

PVinput __1_
lower limit

Fig. 7.2.8

SV upper limit

SW lower limit
{upper mit > lower limit)

= Before setting SVH/SVL, be sure to set the following parameters in CH6 Setup parameters. PV lower limit (PVb)/PV upper limit

(PVF)

= SVs set before setting the SV limits (Local SV, Palette SV, etc.) are affected by new SV limits.

= Make sure to set the value of SVh greater than SVL.

108
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Setting example - Setting the lower SV limit to 50 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
cH5 |-
250 | s
- i 2. Press and hold the @ key to display CH1 (PID parameters).
L H | "
PIT|s
3. Press the @ key to enter CH1 (PID parameters). P is displayed.
P e
5.0 s
4. Use the 0 0 keys to change P to SVL.
SuL -
01 sv

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

rn
‘ 5‘-’ SV ‘ 6. Use the 0 0 keys to change 0 to 50.
7. Press the @ key to save the change.
8. Press the @ key to return to the PV/SV display.
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7.2.9 | tC1 | OUT1 proportional cycle (061)
tC2 | OUT2 proportional cycle (062)

Description
When using contact output and SSR drive output with PV input inside the proportional band, output will switch between ON and OFF
at regular intervals.

= These intervals are called proportional cycles. OUT1 and OUT2 can be set separately.

Setting range: 1 to 150

output ON

- e

i Sy

proporticnal

cycle
] Y | -

proportional
cycle

Fig. 7.2.9

The following are the recommended settings for each control output.

Contact output The shorter the proportional cycle, the finer the control, however shorter proportional cycles also
shorten the lifespan of the contact points and operating device. Keep a balance between controllability
and controller lifespan when adjusting the proportional cycles.

Approx.: 30 sec

SSR drive output Because there are no mechanical parts, use a short proportional cycle if the operating device is working
properly.
Approx.: 1 or 2 seconds

Notes:

= TC2is only valid when there are dual outputs.

= The proportional cycle for the current output is same as the blinking cycle of OUT indicator (approximately 1 second).

110 spira IM-P830-02
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Setting example - Setting OUT1 proportional cycle to 60 sec

Display Operating Procedure
1. Check that the PV/SV display is shown.
2455
250 | s
=1 i 2. Press and hold the @ key to display CH1 (PID parameters).
L | "
PIT |
3. Press the the @ key to enter CH1 (PID parameters). P is displayed.
=R
5.0 s
4. Use the 0 0 keys to change P to tC1.
EL |~
0| s
5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
r
‘ b‘-’ sV ‘ 6. Use the 0 0 keys to change 30 to 60.
7. Press the @ key to save the change.
8. Press the @ key to return to the PV/SV display.
IM-P830-02 spira 11
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7.210 | PLC1 | PHC1 | OUT1 Upper/Lower Limits
PLC2 | PHC2 | OUT2 Upper/Lower Limits

Description
This parameter specifies the upper and lower limits for output control.

= Setting range

(063, 064)
(065, 066)

Output Lower limit Upper limit Setting range
OUT1 PLC1 PHC1 -5.0 to 105.0%
OouT2 PLC2 PHC2 -5.0 to 105.0%

Related parameters: CH1 "Type of Output Limiter" (Section 7.2.11)

Notes:

= Be sure to set the values so that PHC is greater than PLC.

= OUT2 is shown as reference and not available in the current available hardware configurations

100 (% )k

PHC [
outpu
PLG [
0 N
inpuit 100 (%)
Fig. 7.2.10
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Setting example - Setting OUT1 lower limit to 5%

Display Operating Procedure
1. Check that the PV/SV display is shown.
255
d50 |
2. Press and hold the @ key to display CH1 (PID parameters).
cH
PIT |

PV

3. Press the @ key to enter CH1 (PID parameters). P is displayed.

5.0 s
4. Use the 0 0 keys to change P to PLC1.
ol r i,
A Sy |
5.0 | s
5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
r
5.1_1 sV ‘ 6. Use the 0 0 keys to change -5.0 to 5.0.
7. Press the @ key to save the change.
8. Press the @ key to return to the PV/SV display.
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7.2.11 PCUt Type of output limiter (067)

Description
You can choose whether to apply the limit on the output value or let it exceed the limit.
The output changes according to the limit, as follows.

output value

{after limiting) &
105% =
A no imit _
I It
limit ;
PLC - .
Mo limit | N
4 PHC uu-1-rr1.rt value
5% PLC (befare limiting)
Fig. 7.2.11
Setting range
Setting Output 1 (OUT1) Output 2 (OUT2)
Lower limit Upper limit Lower limit Upper limit
0 -5% 105% -5% 105%
1 limit 105% -5% 105%
2 -5% limit -5% 105%
3 limit limit -5% 105%
4 -5% 105% limit 105%
5 limit 105% limit 105%
6 -5% limit limit 105%
7 limit limit limit 105%
8 -5% 105% -5% limit
9 limit 105% -5% limit
10 -5% limit -5% limit
11 limit limit -5% limit
12 -5% 105% limit limit
13 limit 105% limit limit
14 -5% limit limit limit
15 limit limit limit limit
114 spira)gsarco IM-P830-02
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Setting example - Setting to keep all the outputs within limits

Display Operating Procedure
1. Check that the PV/SV display is shown.
255
250 |
2. Press and hold the @ key to display CH1 (PID parameters).
N
PIT |

PV

sV

3. Press the @ key to enter CH1 (PID parameters). P is displayed.

4. Use the 0 0 keys to change P to PCUL.

PV

SV

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

. Use the 0 0 keys to change 0 to 15 (limit all).

7. Press the @ key to save the change.

8. Press the @ key to return to the PV/SV display.

IM-P830-02

CTLS Issue 2
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7.212 | ALPA | 2-degrees-of-freedom coefficient a (073)

bEtA | 2-degrees-of-freedom coefficient 3 (074)

Description
These coefficients are used to suppress overshoot generated in PID control.

The 2-degrees-of-freedom PID system of this instrument adopts set value (SV) filter method, which is effective in suppressing
overshoot at the time of setting change or start-up.

If ALPA (a) is set to 100.0%, and bEtA (B) to 0.0%, ordinary PID control (1 degree of freedom PID) is performed.

Adjust ALPA (a) and bEtA (B) as follows.
(1) Set ALPA (a) to 40.0%, and bEtA (B) to 100.0%. (Factory default setting)

(2) Perform control and check responsiveness (overshoot volume).

If overshoot cannot be improved in this stage, adjust ALPA (a) and bEtA (B), following the definition listed in the following table.

Generally, ALPA (a) does not require adjustment. Therefore, it is recommended to use the instrument with ALPA (a) set to 40.0%.

Result of control bEtA ALPA
Large overshoot Increase BETA (B) by 20% Decrease ALPA (a) by 10%
Small overshoot Decrease BETA (B) by 20% Increase ALPA (a) by 10%

Setting range

ALPA -300.0 to 300.0
bEtA 0.0 to 900.0
PV = g1
FID
operation > MY
r/-'_h\l 4
sV l\E."’II Ca
+
-+ =
==} Filter
Fig. 7.2.12
2 degrees of freedom
PID block diagram
2 degrees of freedom PID operation
Notes:

Changing ALPA (a) should be performed during manual mode.

Before changing ALPA (a) setting, set bEtA (B) to 0.0%. First, change ALPA (a) setting, and then set bEtA (B) to desired value.
Improper procedure may cause output (target value) to increase temporarily, thus posing danger.

The purpose of this function is to suppress overshoot generated in ordinary PID control. Overshoot may not always be eliminated.

116

spira IM-P830-02
Zsarco CTLS Issue 2

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

Setting example - Setting the 2-degrees-of-freedom coefficient a to 50.0%

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
cH
PIT|s

3.. Press the @ key to enter CH1 (PID parameters). P is displayed.

a

PV

SV

K
3

. Use the 0 0 keys to change P to ALPA.

N

PV

0
q
a

g
=
C3

sV

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

0 -

r
‘ 5 | ‘ 6. Use the 0 0 keys to change 40.0 to 50.0.
7. Press the @ keyto save the change.
8. Press the @ key to return to the PV/SV display.
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7.3 CH2 PLT (PID palette parameters)

PID palette parameters are used to register SVs, PIDs, and other control parameters. Up to seven sets of SVs and PIDs can be stored,

and you can toggle among them by simply selecting their numbers.
This is very useful when operating conditions change frequently.

The palette menu (CH2) consists of the following function blocks:

To change the SV No. or PID No.,

PID switching point 1 to 7

e N
Set Value (SV)
* Proportional band N
» Integration time PID
* Derivative time
» ON/OFF control hysteresis
*» Cooling proportional band
* Dead band
» Output convergence value
* Anti-reset windup
* Normal/reverse setting
L Palette 1 )
L Palette 2 )
L Palette 3
L Palette 4
L Palette 5
k Palette 6 )
L Palette 7 )

L Maximum SV selection number J

{ Maximum PID selection humber J

Fig. 7.3.1 PID Palette function block

refer to "SV selection" (Section 7.1.7), "PID selection" (Section 7.1.8).
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7.31 SV1toSV7  SetValue (100 to 160)

Description

Up to seven SVs (SV1-SV7) can be recorded. Recorded SVs can be invoked by the SV selection ("Svn") parameter in the operation
menu.

Setting range: SV lower limit (SVL) to SV upper limit (SVH) %FS

It is recommended to activate the ramp SV before changing SV number, so that control disorders can be reduced.
Related parameters: "SV selection" (Section 7.1.7)

Setting example - Setting SV1 to 300 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
E' L 5 Py
[
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).
LH 2 |~
PLE |

3. Press the 0 key to access CH2 (PID palette parameters).

4. Press the @ key to enter CH2 (PID palette parameters).

Iy
l SV1 (set value) is displayed.
O sv

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

6. Use the O 0 keys to change 0 to 300.

7. Press the @ key to save the change.

8. To set SV2 to SV7, press the 0 key in the step 4 and then repeat steps 5 to 7.

9. Press the @ key to return to the PV/SV display.
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7.3.2 | P1| to | P7 | Proportional band (101 to 161)
i1 | to | i7 | Integration time (102 to 162)
d1 | to | d7 | Differential time (103 to 163)

Description
These parameters allows you to configure PID. Up to seven types of PID (palettes 1 to 7) can be recorded.
Recorded PIDs can be called from selected PID number ("PLN1") in the operation menu CH1.

= Setting range

Proportional band (P): 0.0 to 999.9%
Integration time (1): 0 to 3200 seconds
Differential time (D): 0.0 to 999.9 seconds

Related parameters: "Proportional Band, Integration Time, Differential Time (CH1)" (page 41)
When a PID No. is changed, the following parameters change to match it.

= ON/OFF control hysteresis

= Cooling proportional band

= Dead band

= Output convergence value

= Anti-reset windup

= Normal/reverse operation

Running auto-tuning will automatically set to the PID No. selected in the PID selection parameter.

Notes:

= For safety, make sure to turn off the power before switching the normal/reverse operations by using the PID selection function.
(Do not switch between normal and reverse while operation.)

= If"(PID No. +1, SV No. +1(increment))" function is executed under the "PID No. # SV No.", PID No. and SV No. is automatically
set to the same value.

= PID is switched per palette. You cannot combine the values of PID among palettes.Related
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Setting example - Setting P = 10.0%, | = 100 sec., D = 20 sec.

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 -
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
[HZ |
PLE |s
3. Press the 0 key to access CH2 (PID palette parameters).
4. Press the @ key to enter CH2 (PID palette parameters).
5 |\I' " PV SV1 (set value) is displayed.
0| sv
5. Use the 0 0 keys to change SV1 to P1.
Plin
0.0 | s
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
7. Use the 0 0 keys to change 5.0 to 10.0.
" " PV
100 | s
8. Press the @ key to save the change.
9. Use the 0 key to change 100 to 20.
10. Repeat the same steps to set Pid2 to Pid7.
‘j ', PV
20| s
10. Press the @ key to return to the PV/SV display.
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7.3.3 HYS1 to HYS7 ON/OFF control hysteresis (104 to 164)

Description

This parameter allows you to set the hysteresis width for the ON/OFF control. Up to seven types of hysteresis (for palettes 1 to 7)
can be recorded. Recorded hysteresis can be called by PID selection ("PLN1") in the operation mode.

= Setting range: 0 to 50% FS

Related parameters: "ON/OFF control hysteresis" (Section 7.3.3)

Setting example - Setting the ON/OFF control hysteresis 1 to 3 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
JYHE |w
[
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

LH

PLE

PV

sV

3. Press the 0 key to access CH2 (PID palette parameters).

oV

|
|
rn
u

PV

SV

HY5 !

1

PV

sV

5. Use the 0 0 keys to change SV1 to HYS1.

v

| 3

sV

‘ 7. Use the 0 key to change 1 to 3.

8. Press the @ key to save the change.

9. Repeat the same steps to set HYS2 to HYS7.

10. Press the @ key to return to the PV/SV display.

4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.3.4 Col1to CoL7 Cooling Proportional Band (105 to 165)

Description

Allows you to set the cooling proportional band when dual outputs are selected. Up to seven types of cooling proportional band (for
palettes 1 to 7) can be recorded.

Recorded cooling proportional band can be called from PID selection (“PLN1”) in the operation mode.

= Setting range: 0.0% to 100.0%
Related parameters: "Cooling Proportional Band Coefficient" (Section 7.2.3)

Setting example - Setting the Cooling proportional band 1 to 5.0%

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
LH 2 |~
PLE |s
3. Press the 0 key to access CH2 (PID palette parameters).
4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.
e
O sv
= 7 5. Use the O 0 keys to change SV1 to Col1.
Lo "™
10| s
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
r
5.0 ‘ 7. Use the O 0 keys to change 1.0 to 5.0.
8. Press the @ key to save the change.
9. Repeat the same steps to set CoL2 to ColL?7.
10. Press the @ key to return to the PV/SV display.
IM-P830-02 i 12
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7.3.5 db1 to db7

Description
Allows you to set the dead band when dual outputs are selected. Up to seven types of dead band (for palettes 1 to 7) can be
recorded.

Dead band (106 to 166)

Recorded dead band can be called from PID selection (“PLN1”) in the operation mode.

Setting range: -50.0% to 50.0%

Related parameters: "Dead Band" (Section 7.2.4)

Setting example - Setting Dead band 1 to 7.0%

Display Operating Procedure
1. Check that the PV/SV display is shown.
7495 -
[
c50 | s

LH

PLE

PV

sV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Press the 0 key to access CH2 (PID palette parameters).

-

EJ ——

PV

SV

5. Use the O 0 keys to change SV1 to db1.

Ej ——

PV

sV

o -« oo

ca

sV

‘ 7. Use the 0 0 keys to change 0.0 to 7.0.

8. Press the @ key to save the change.

9. Repeat the same steps to set db2 to db7.

10. Press the @ key to return to the PV/SV display.

4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.

6. Press the the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.3.6 bAL1 to bAL7 Output convergence value (107 to 167)

Description
Allows you to set the output convergence value. Up to seven types of output convergence value (for palettes 1 to 7) can be recorded.
Recorded output convergence value can be called from PID selection (“PLN1”) in the operation mode.

= Setting range: -100.0% to 100.0%
Related parameters: "Output Convergence Value" (Section 7.2.5)

Setting example - Setting Output convergence value 1 to -5.5%

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 -
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
LH £ |
[
’D‘- £ 3. Press the key to access CH2 (PID palette parameters).
4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.
S ]
O sv
5. Use the 0 0 keys to change SV1 to bAL1.
AL |
0.0 s
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
‘ —55 sV ‘ 7. Use the 0 0 keys to change 0.0 to -5.5.
8. Press the @ key to save the change.
9. Repeat the same steps to set bAL2 to bAL7.
10. Press the @ key to return to the PV/SV display.
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7.3.7 AR1 to AR7

Description

Allows you to set the anti-reset windup. Up to seven types of anti-reset windup (for palettes 1 to 7) can be recorded.

Anti-reset windup (108 to 168)

Recorded anti-reset windup can be called from PID selection (“PLN1”) in the operation mode.

Setting range: 0.0% to 100.0%

Related parameters: "Anti-reset windup" (Section 7.2.6)

Setting example - Setting the anti-reset windup 1 to 50 FS

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 |~
250 |
2. Press and hold the @ key to display CH1 (PID parameters).
LH 2 |
PLE |

3. Press the 0 key to access CH2 (PID palette parameters).

PV

SV

PV

sV

5. Use the 0 0 keys to change SV1 to AR1.

sV

‘ 7. Use the 0 0 keys to change 100 to 50.

8. Press the @ key to save the change.

9. Repeat the same steps to set AR2 to AR7.

10. Press the @ key to return to the PV/SV display.

4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

126

sPlra)(Sal'CO

SPC30, SPC35 Single-Loop PID Process Controllers

IM-P830-02
CTLS Issue 2



Return to Contents

7.3.8 REV1 to REV7 Normal/reverse (109 to 169)

Description
Allows you to set the normal/reverse setting. Up to seven types of normal/reverse settings (for palettes 1 to 7) can be recorded.
Recorded normal/reverse settings can be called from PID selection (“PLN1”) in the operation mode.

Range Control operation Range Control operation

RV_ _ heat (reverse)/cool (none) NoRV heat (normal)/cool (reverse)
No_ _ heat (normal)/cool (none) RVRV heat (reverse)/cool (reverse)
RVNo heat (reverse)/cool (normal) NoNo heat (normal)/cool (normal)

Related parameters: "Normal/Reverse" (CH1) (Section 7.2.7)

Setting example - Setting the normal/reverse 1 to heat (reverse)/ cool (normal)

Display Operating Procedure
1. Check that the PV/SV display is shown.
255
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
LH 2 |
! sv
P" ": 3. Press the Q key to access CH2 (PID palette parameters).

4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.

5\

PV

SV

EJ ——

5. Use the 0 Q keys to change SV1 to REV1.

REN |

RN__ s

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

-

=

sV ‘ 7. Use the 0 0 keys to change "RV" to "RVNo".

8. Press the @ key to save the change.

9. Repeat the same steps to set REV2 to REV7.

10. Press the @ key to return to the PV/SV display.
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7.3.9 REF1 to REF7

Description

This parameter allows you to set threshold value at which the controller automatically switches among PID palettes.

Setting range: 0 to 100% FS

PID palette switching point (170 to 176)

Related parameters: PID palette switching method (CH 7) (Section 7.8.11)

Setting example - Setting the PID palette switching point 1 to 30% FS

Display Operating Procedure
1. Check that the PV/SV display is shown.
7495 -
[
c50 | s

LH

PLE

PV

sV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Press the 0 key to access CH2 (PID palette parameters).

il

EJ ——

PV

SV

5. Use the O 0 keys to change SV1 to REF1.

PV

sV

sV

‘ 7. Use the 0 0 keys to change 0 to 30.

8. Press the @ key to save the change.

9. Repeat the same steps to set REF2 to REF7.

10. Press the @ key to return to the PV/SV display.

4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.3.10 SVMX Max SV selection number (177)

Description
Allows you to set the maximum SV number that can be selected via the USER key.

= Setting range: SV1 to SV7, LoCL, di
Related parameters: "User key assignment" (CH 7) (Section 7.8.1)

Setting example - Setting the max. SV selection number to SV4

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |-
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).
LH 2 |~
PlLE s

3. Press the 0 key to access CH2 (PID palette parameters).

4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.
5 Y I
W
O sv
5. Use the 0 0 keys to change SV1 to SVMX.
VIR,
Wi
S sy
(]
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
'
‘ 5 M| s ‘ 7. Use the 0 0 keys to change SV7 to SV4.
8. Press the @ key to save the change.
10. Press the @ key to return to the PV/SV display.
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7.3.11 PL1M Max PID selection number (178)

Description
Allows you to set the maximum PID number that can be selected via the USER key.

= Setting range: Pid1 to Pid7, LoCL, di

Related parameters: "User key assignment" (CH 7) (Section 7.8.1)

Setting example - Setting the max. PID selection number to PID6

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 |~
250 | s
i = 2. Press and hold the @ key to display CH1 (PID parameters).
’— H ’: PV
PlLE s
3. Press the 0 key to access CH2 (PID palette parameters).

il

EJ ——

PV

sV

5. Use the 0 0 keys to change SV1 to PL1M.

PV

sV

‘ 7. Use the 0 0 keys to change "Pid7" to "Pid6".

8. Press the @ key to save the change.

10. Press the @ key to return to the PV/SV display.

4. Press the @ key to enter CH2 (PID palette parameters). SV1 (set value) is displayed.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.4 CH3 PRG (Ramp soak parameters)

This function automatically runs according to SVs and the times for the SV changes configured previously.
You can choose up to 64 steps for SV setting and 14 types of operation patterns.

= Ramp: Changing SV towards a target SV

= Soak: Maintains a SV

The ramp/soak parameters (CH3) consists of the following function blocks.

Return to Contents

~ Ramp/Soak Function Block

[Guarantee soak om’uﬂ
Ramp/scak
activation pattern Guarantee soak band
upper/ower
Ramp/soak time units
[ Maximum pattern ]
* B\ selselion selaction
+ Ramp time
* Spak time
Step 1
L Step 2
L .......
L Step 64
Fig. 7.4.1 (a)
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7.4.1 PtN Ramp/soak operation pattern (Step No.) (200)

Description

T L e
& ma - e

sag A B gl

sigp 408 paifian 11

whing ¥ B s 1

Fig. 7.4.1 (b)

The 64-step ramp/soak patterns are divided into 15 segments. You can choose any one to use.

Setting range

0 steps 1to 8 8 steps 1 to 16

1 steps 9 to 16 9 steps 17 to 32
2 steps 17 to 24 10 steps 33 to 48
3 steps 25 to 32 11 steps 49 to 64
4 steps 33 to 40 12 steps 1 to 32

5 steps 41 to 48 13 steps 33 to 64
6 steps 49 to 56 14 steps 1 to 64

7 steps 57 to 64 di depending on di

Note:

Do not change this parameter during the ramp soak operation. Be sure to set “PRG” = “OFF” before changing the parameter.
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Setting example - Setting the Ramp/Soak Activation Pattern to steps 1 to 8

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
c50 | s
2. Press and hold the @ key to display CH1 (PID parameters).
3. Press the 0 key to access CH3 (Ramp soak parameters).
[H 3 |
L |
PRG |

4. Press the @ key to enter CH3 (Ramp soak parameters).

PtN (Ramp soak operation pattern) is displayed.

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

PEN]-

/
1| sv
6. Use the 0 0 keys to change 14 to 0.
T sv
U 7. Press the @ key to save the change.
10. Press the @ key to return to the PV/SV display.
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7.4.2 tiMU Ramp/soak time units (201)

Description
Allows you to set the time units for Ramp/soak operation.

= Setting range: HH : MM(hour:min) MM : SS(min:sec)

Notes:

= Time units can not be set separately for each step.

= All steps use the same unit of time.

Setting example - Setting the time unit to MM:SS

Display Operating Procedure
1. Check that the PV/SV display is shown.
- L{ C .
[ |
c50 | s

PV

PREG | s

)
PJL_'W' P
Y| s

PtN (Ramp soak operation pattern) is displayed.

5. Use the O 0 keys to change PtN to tiMU.

PV

sV

‘ 7. Use the 0 0 keys to change HH:MM to MM:SS.

8. Press the @ key to save the change.

10. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

3. Press the 0 key to access CH3 (Ramp soak parameters).

4. Press the @ key to enter CH3 (Ramp soak parameters).

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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to| SV64 | Ramp soak seg1 SV1 to seg64 SV64 (202 to 391)

to | t64R | Ramp soak seg1 ramp time to seg64 ramp time (203 to 392)

to| t64S | Ramp soak seg1 soak time to seg64 ramp time (204 to 393)

7.4.3 | SV-1
tM1R
tM1S

Description

Sets the ramp soak SV, ramp time and soak time.

Setting range:

S\ SV lower limit (SVL) to SV upper limit (SVH) %FS
Ramp time 00:00 to 99:59 (hour:min/min:sec)
Soak time 00:00 to 99:59 (hour:min/min:sec)

SV A

SV-2

8v-1

Fig. 7.4.3 (a)

L =

- - step 1 ramp time (TM1r)

== step 1 soak time (TM1s)

——=— giap 2 ramp time (TM2r)
- - Step 2 soak time (ThM2s)

The segment that both ramp time and soak time are set to 0.00 will be skipped. (Example)

SV-1: 50 SV-2: 200 SV-3: 100

TM1r: 0.10 TM2r: 0.00 TM3r: 1.00

TM1S: 0.05 TM2S: 0.00 TM3S: 0.75

Fig. 7.4.3 (b) TMir  TM1S TM3r  TM3S ¢

The SV limit function (SV-h, SV-L) is in effect while ramp/soak is sy
running. program patlern
The set value (SV-n) does not change, but the value is limited SV-1 v
during ramp/soak. For the above reason, the value may not SW-h _
change at the set times and the ramp soak runs with the pattern with
following pattern. « SV limit applied

Sv=2
SW-L
PV
5v-3
= - e - - S
Fig. 7.4.3 (c) TMir | TMIS | Thtdr| TM2S| TM3r %
IM-P830-02 spira 135
CTLS Issue 2 )ssarco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

Setting example - Setting SV1, ramp time, and soak time for step1

Display Operating Procedure
1. Check that the PV/SV display is shown.
795
L
250 | s

LH S

PV

PREO | s

NI
thtu P
|
OENIE
O sv
S0 | s

(N
g4
-_—
-~

O

PV

sV

=
&3

sV

(N
g4
-
oy LT

PV

sV

Ca
C3
L

sV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Press the 0 key to access CH3 (Ramp soak parameters).

4. Press the @ key to enter CH3 (Ramp soak parameters).
PtN (Ramp soak operation pattern) is displayed.
5. Use the 0 0 keys to change PtN to SV-1.
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
7. Use the 0 0 keys to change 0 to 50.
8. Press the @ key to save the change.
9. Use the 0 0 keys to change SV-1 to tM1R.
10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
11. Use the 0 0 keys to change 0 to 0.10.
12. Press the @ key to save the change.
13. Use the 0 0 keys to change tM1R to tM1S.
14. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
15. Use the 0 0 key to change 0 to 0.05.

16. Press the @ key to save the change.

17. Repeat the same steps for step 2 to step 64.

18. Press the @ key to return to the PV/SV display.
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7.4.4 Mod Ramp soak mode (394)

Description

Allows you to set the method of ramp/soak operation.

The following items can be set.

Return to Contents

Power-on start

Starts ramp/soak with the current PV when the main unit is turned on.

END time output

Maintains the same state as at the end of ramp/soak when ramp/soak is complete.

oFF time output

Switches to the OFF state when ramp/soak is complete.

Repeat operation

Repeats ramp/soak from step 1 when the last step finishes.

- Sv4
. ‘4th
is0ak
powar on |
start \
PV
TMIr TS TZr TMES T3 TMAS Thisr .Tw.F:
Fig. 7.4.4
You can choose from the following 16 modes.
MOD Power-on start Ending output OFF output Repeat behavior
0 none Maintain control Maintain control none
1 none Maintain control Maintain control on
2 none Maintain control Standby Mode none
3 none Maintain control Standby Mode on
4 none Standby Mode Maintain control none
5 none Standby Mode Maintain control on
6 none Standby Mode Standby Mode none
7 none Standby Mode Standby Mode on
8 on Maintain control Maintain control none
9 on Maintain control Maintain control on
10 on Maintain control Standby Mode none
1 on Maintain control Standby Mode on
12 on Standby Mode Maintain control none
13 on Standby Mode Maintain control on
14 on Standby Mode Standby Mode none
15 on Standby Mode Standby Mode on

* When not in repeat operation, the last SV value is held when ramp/soak finishes.

IM-P830-02
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Setting example - Setting the ramp soak mode to 1

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
d50 | s

PV

sV

a
IT

£ =2

PV

sV

PtN (Ramp soak operation pattern) is displayed.

5. Use the 0 0 keys to change PtN to Mod.

—_—
-_—

PV

SV

-
oy O

sV

7. Use the 0 0 keys to change 0 to 1.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

3. Press the 0 key to access CH3 (Ramp soak parameters).

4. Press the @ key to enter CH3 (Ramp soak parameters).

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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74.5 | GSoK | Guarantee soak

Description

This function guarantees the soak time. Soak time is counted down only when PV is in the certain temperature range.

(395)

GS-L | Guarantee soak band (lower) (396)
GS-H | Guarantee soak band (upper) (397)

Return to Contents

As seen in the figure below, only the sum of the shaded areas is counted as soak time. The operation moves onto the next step when
the total soak time has reached the specified soak time.

sal value |

soak tima = T1+T2+T3
™ T2 T3

guaranty scak band | ______

uppar lirat

guaranty soak band {----»%;

lower lirmdt

Fig. 7.4.5
Setting range:
Guarantee soak on/off
Guarantee soak upper limit 0to 50% FS
Guarantee soak lower limit 0to50% FS
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Setting example - Setting guaranty soak to ON and upper/lower limits to 5 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
250 | s

LH 4 |~

F’PG sV 3. Press the 0 key to access CH3 (Ramp soak parameters).

4. Press the @ key to enter CH3 (Ramp soak parameters).

FPEMN|»
b Al PtN (Ramp soak operation pattern) is displayed.
I | s
= 5. Use the 0 0 keys to change PtN to GSoK.
/
LGSoH |-
o FF sV 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

+ 7. Use the 0 0 keys to change "oFF" to "oN"..

SV‘

8. Press the @ key to save the change.

9. Use the 0 0 keys to change GSoK to GS-L.

G5-L
U

+ 11. Use the 0 0 keys to change 0 to 5.

12. Press the @ key to save the change.

13. Use the 0 0 keys to change GS-L to GS-H.

G5-H

* 15. Use the 0 0 keys to change 0 to 5.

16. Press the @ key to save the change.

17. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

sV 10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

U sv 14. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.4.6 PVSt PV start (398)

Description

When the ramp soak starts (RUN), this function searches the first point where the measurement value (PV) and the program pattern
match, and starts operation at that point.

If the measurement value does not match the pattern as with (3), the normal operation starts.

=)
(1)

(2)

SV
(3

Start of (3) Start of (2) Start of (1)

Fig. 7.4.6

Setting range: oN (PV start on), oFF (PV start off)

Setting example - Setting the time unit to MM:SS

Display Operating Procedure
1. Check that the PV/SV display is shown.
JYHE |
L
250 | s 2. Press and hold the @ key to display CH1 (PID parameters).

3. Press the Q key to access CH3 (Ramp soak parameters).

CH 3|

PRG | s
4. Press the @ key to enter CH3 (Ramp soak parameters).
L.,
e PtN (Ramp soak operation pattern) is displayed.
Y| sy
I

5. Use the 0 0 keys to change PtN to tiMU.
I: NYIs
o

HH MM | sy 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
+ 7. Use the 0 0 keys to change HH:MM to MM:SS.
YRV
‘ W55 | s ‘ 8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.4.7 CoNt Restore mode (399)

Description

This parameter specifies the ramp soak operation when the power is restored after being interrupted due to power outage or other

reasons.

Setting range

RES: Does not operate ramp soak.

CoN: Resumes the operation from the status of the time at which power is turned off. (It can restore the state to five minutes

before maximum.)

iNi: Starts the Ramp/Soak from the first step again.

Note: Do not change this parameter during the ramp soak operation. Be sure to set “PRG” = “oFF” before changing the parameter.

Setting example - Setting the restore mode so that the device resumes the operation

Display Operating Procedure
1. Check that the PV/SV display is shown.
45
[
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
= = 3. Press the 0 key to access CH3 (Ramp soak parameters).
, PV
LH 3
PRG | s
4. Press the @ key to enter CH3 (Ramp soak parameters).
Lt
e PtN (Ramp soak operation pattern) is displayed.
1Y | s
5. Use the 0 0 keys to change PtN to CoNt.
- _nil }: o
v
REE sv 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
+ 7. Use the 0 0 keys to change "RES" to "CoNt".
CoNk ||
8. Press the @ key to save the change.
9. Press the @ key to return to the PV/SV display.
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7.4.8 | PtNM | Max pattern selection (400)
PMiN | Min pattern selection (401)

Description
Sets the max./min. pattern number that can be selected when proceeding the Ramp/soak activation pattern with USER keys.

= Setting range: 0 to 14

= Related parameters: Ramp soak operation pattern (CH 3) (Section 7.4.1)
User key assignment (CH 7) (Section 7.8.1)

Note: Do not set a value for Min pattern selection that is larger than the value for Max pattern selection.

Setting example - Setting the min. number to 2 and max. number to 4

Display Operating Procedure
1. Check that the PV/SV display is shown.
255
250 | sv ;
o 2. Press and hold the key to display CH1 (PID parameters).
3. Press the 0 key to access CH3 (Ramp soak parameters).
CH 3
PRE | sv
. Press the ey to enter amp soak parameters).
4.P he SEL key CH3 (Ramp kp
LNt PtN (Ramp soak operation pattern) is displayed.
e L
Y |
5. Use the 0 0 keys to change PtN to PtNM.
P t l" \l’ l"l/l' P
s 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

+ 7. Use the 0 0 keys to change 14 to 4.

‘ H ‘ s ‘ 8. Press the @ key to save the change.
9. Use the 0 0 keys to change PtNM to PMiN.
I_‘J YIRXEN
IR
U sv 10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
* 11. Use the 0 0 keys to change 0 to 2.
‘ E, ‘ s ‘ 12. Press the @ key to save the change.
13. Press the @ key to return to the PV/SV display.
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7.5 CH4 MON (Monitor parameters)

7.5.1 StAt Ramp soak progress (420)

Description
Displays the progress of the ramp soak.
The ramp soak status are indicated as follows.

Display Status

oFF Ramp soak is stopped
1-RP Step 1 ramp

1-St Step 1 soak

2-RP Step 2 ramp

2-St Step 2 soak

64RP Step 64 ramp

64St Step 64 soak

ENd Ramp soak is finished

Related parameters: Ramp soak parameters (CH 3) (Section 7.4)

Setting example - Checking ramp soak progress

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
250 |

2. Press and hold the @ key to display CH1 (PID parameters).
CHH |
M b

7 !
mow | SV

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

H Py
S t t StAt (Ramp soak progress) is displayed.

afF | s

5. Press the @ key to return to the PV/SV display.
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7.5.2 MV1, MV2 Control output (MV1, MV2) (421, 422)

Description
Displays the output values (OUT1/0UT2).

Setting example - Checking the output value (OUT1)

Return to Contents

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
250 |

CH Y |-
M __ N

7 !
moiw | SV

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

2. Press and hold the @ key to display CH1 (PID parameters).

H Py
5 t t StAt (Ramp soak progress) is displayed.
oFF |
Y 5. Use the 0 Q keys to change StAt to MV1.
|
oo The output value of OUT1 is displayed.
SEH |
. 6. Repeat the same steps to check the output value of OUT2.
7. Press the @ key to return to the PV/SV display.
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7.5.3 PFb PFB input value (423)

Description
Motorized valve opening will be displayed when using position feedback (PFB) as the control.

Setting example - Checking the PFB input value

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 |~
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
CH 9
Mo M | s

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

5ERE

ofF

PV

SV

StAt (Ramp soak progress) is displayed.

PFb

5.5

PV

sV

6. Press the @ key to return to the PV/SV display..

5. Use the O 0 keys to change “StAt” to “PFb”. The input value for PFB is displayed.
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7.5.4 RSV Remote SV (424)

Description

Displays the remote SV input value.

Note: Remote SV is shown as reference and not available in the current available hardware configurations

Setting example - Checking the remote SV input value

Return to Contents

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
d50 |

PV

sV

3. Press the Q key to access CH4 (Monitor parameters).

PV

sV

4. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

5. Use the 0 Q keys to change “StAt” to “RSV”.

PV

sV

The input value for remote SV is displayed.

6. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

IM-P830-02
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7.5.5 Ct1 Heater current (425)

Description

Display the Heater current value.

(The current value measured during the control output 1 is ON is indicated.)

Setting example - Checking the heater current value

Display Operating Procedure
1. Check that the PV/SV display is shown.
JHE |
L
250 | s

==
-
==
=

PV

SV

3. Press the Q key to access CH4 (Monitor parameters).

ofF

PV

SV

4. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

5. Use the 0 0 keys to change “StAt” to “Ct1”.

=
25.5

PV

SV

The input value for heater current is displayed.

6. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).
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7.5.6 LC1 Leak current (427)

Description

Display the Leak current value.
(The current value measured during the control output 1 is OFF is indicated.)

Setting example - Checking the leak current value

Display Operating Procedure
1. Check that the PV/SV display is shown.
JYHE |
L
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

PV

8

3.Press the 0 key to access CH4 (Monitor parameters).

ofF

PV

SV

4. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

5. Use the 0 0 keys to change “StAt” to “LC1”. The leak current value is displayed.

S

EJ ——

r~
ca ™

PV

SV

6. Press the @ key to return to the PV/SV display.

IM-P830-02
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7.5.7 tM1 to tM5 Remaining time on timer (429 to 433)

Description
Displays the remaining time on timer.
Related parameters: ALM hysteresis, ALM delay, ALM delay time units (CH 5) (Section 7.6.1)

Setting example - Checking the remaining time on the timer 1

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 |

PV

sV

3. Press the 0 key to access CH4 (Monitor parameters).

S5ERE

ofF

PV

sV

4. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

=
=

PV

sV

5. Use the 0 0 keys to change “StAt” to “tM1”.

The remaining time on the timer 1 is displayed.

7. Press the @ key to return to the PV/SV display..

2. Press and hold the @ key to display CH1 (PID parameters).

6. Repeat the same steps to check the remaining times of the timer2 and the timer 3.
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7.5.8 CoMM Communication status (435)

Description
Counts the number of communication times.
If the counter has reached 9999, it restarts counting from zero.

Setting example - Checking the count

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 |

2. Press and hold the @ key to display CH1 (PID parameters).

EH PV

Y
| sv

3. Press the Q key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).
H Py
5 t t StAt (Ramp soak progress) is displayed.
oFF |
= Y 5. Use the 0 Q keys to change StAt to CoMM. Communication count is displayed.
Lo |”
01 sv
6. Press the @ key to return to the PV/SV display.
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7.5.9 CUR1 Current (436)

Description
Displays the electric current value measured with CT.
(The value is independent of the control output 1.)

Note: Remote CUR1 Current is shown as reference and not available in the current available hardware configurations

Setting example - Checking the leak current value

Display Operating Procedure
1. Check that the PV/SV display is shown.
2455
c50 |

CH Y
MoM

PV

SV

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

PV

SV

StAt (Ramp soak progress) is displayed.

PV

sV

6. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

5. Use the O 0 keys to change “StAt” to “CUR1”. The current value is displayed.
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7.5.10 PoW Electric power (438)

Description
Displays the calculated amount of electric power (kW).

Setting example - Checking the electric power

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |-
c50 | s

2. Press and hold the @ key to display CH1 (PID parameters).
[H 49 [

Yy
moir | SV

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

HE |~
5 t t StAt (Ramp soak progress) is displayed.
oFF |s
] i 5. Use the O 0 keys to change “StAt” to “PoW”. The electric power is displayed.
I
o |
0.0 s
6. Press the @ key to return to the PV/SV display.
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7.511 KWH Power (439)

Description
Displays the calculated amount of electric power.

Setting example - Checking the amount of electric power

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
c50 | s

PV

sV

3. Press the Q key to access CH4 (Monitor parameters).

PV

sV

4. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

PV

sV

5. Use the 0 Q keys to change StAt to KWH.

The amount of electric power is displayed.

6. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).
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7.512 RCN1, RCN2 Number of operating times (440, 441)

Description

Displays the number of times that control output relay 1 or 2 has operated.

The number is displayed in increments of 1000.

(For example, when 1 is displayed, it means the relay has operated 1000 times.)

Setting example - Checking the number of operating times (control relay 1)

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
250 |

2. Press and hold the @ key to display CH1 (PID parameters).
LH g

n
o sV

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

H Py
5 t t StAt (Ramp soak progress) is displayed.

afFF | s

5. Use the 0 0 keys to change StAt to RCN1.

PV
The number of times that control output relay 1 has operated is displayed.

]
]
0 sv

6. Repeat the same steps to check the number of operating times of control output relay 2.

7. Press the @ key to return to the PV/SV display.
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7.5.13 RUNt Operating days (442)

Description
Displays the number of days that the controller has been operated.

Setting example - Checking the number of days the controller has operated

Display Operating Procedure
1. Check that the PV/SV display is shown.
2455
250 | s
md W] ] 2. Press and hold the @ key to display CH1 (PID parameters).
’_ lL7 ' PV
Mo M | s
3. Press the 0 key to access CH4 (Monitor parameters).
L D L 4. Press the @ key to enter CH4 (Monitor parameters).
PV
S LI iy StAt (Ramp soak progress) is displayed.
oFF |
Y] 5. Use the 0 0 keys to change StAt to RUNt.
iq v |”

SV

6. Press the @ key to return to the PV/SV display.

The number of days that the controller has operated is displayed.
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7.5.14 FALt Error source (443)

Description

Displays the source of an error. (with hexadecimal number)

0 bit PV input underflow (LLLL)
1 bit PV input overflow (UUUU)
2 bit PV under range

3 bit PV over range

4 bit RSV under range

5 bit RSV over range

6 bit Range setting error

8 bit PV input circuit error

9 bit RSV input circuit error

10 bit CT & PFB input circuit error
11 bit PFB input underrange

12 bit PFB input overrange

Setting example - Checking the error source

Return to Contents

Display Operating Procedure
1. Check that the PV/SV display is shown.
- L{ C .
[N |
250 | s

’L-" PV

]
v | SV

==
=
]

==

SEAE |~

oFF [s

FHLE =
rn
L

00 | sv

. Press and hold the @ key to display CH1 (PID parameters).

. Press the Q key to access CH4 (Monitor parameters).

. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

. Use the 0 0 keys to change StAt to FALt.

The error source is displayed. (with hexadecimal number).

. Press the @ key to return to the PV/SV display.

IM-P830-02
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7.5.15 Di DI input state (444)

Description
Displays the state of DI (with hexadecimal number).

0 bit DI 1
1 bit DI 2
2 bit DI 3
3 bit Dl 4
4 bit DI 5

Note: DI 1 to DI 5 are shown as reference and not available in the current available hardware configurations

Setting example - Checking the DI input state

Display Operating Procedure
1. Check that the PV/SV display is shown.
7495 -
[
d50 | s

CH H
oM

PV

sV

3. Press the Q key to access CH4 (Monitor parameters).

S5ERE
ofF

PV

SV

4. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

5. Use the 0 0 keys to change “StAt” to “di”.

C3
cy OO
Ej ——
C3

PV

sV

The DI input state is displayed in hexadecimal.

6. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).
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7.5.16 ERSt Communication error station number (445)

Description
Shows the station number under error and the detail of error during cooperative communication or programless communication.

Setting example - Checking the station number under communication error

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |-
c50 | s

2. Press and hold the @ key to display CH1 (PID parameters).
[H 49 [

Yy
moir | SV

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

HE |~
5 t t StAt (Ramp soak progress) is displayed.
afF | s
5. Use the O 0 keys to change “StAt” to “ERSt”.
FRCE [~
Ly The station number under communication error is displayed.
O sv
6. Press the @ key to return to the PV/SV display.
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7.5.17 PLNo Current PID No. (446)

Description
Displays the PID palette No. currently selected.

Setting example - Checking the PID number currently selected

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
c50 | s

PV

sV

3. Press the Q key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

PV

sV

StAt (Ramp soak progress) is displayed.

PV

sV

5. Use the 0 Q keys to change “StAt” to “PLNo”.

The PID number currently selected is displayed.

6. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).
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7.5.18 PtNo Current pattern No. (447)

Description

Displays the ramp soak pattern No. currently selected.

Setting example - Checking the pattern number currently selected

Return to Contents

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
c50 | s

PV

sV

PV

3. Press the 0 key to access CH4 (Monitor parameters).

4. Press the @ key to enter CH4 (Monitor parameters).

StAt (Ramp soak progress) is displayed.

2. Press and hold the @ key to display CH1 (PID parameters).

SPC30, SPC35 Single-Loop PID Process Controllers

oFF |
5. Use the 0 0 keys to change “StAt” to “PtNo”.
[y Py
e D The currently selected pattern number is displayed
Loll |s
6. Press the @ key to return to the PV/SV display.
IM-P830-02 spira 161
CTLS Issue 2 7sarco



Return to Contents

7.6 CH5 ALM (Alarm parameters)

The alarm parameters (CH5) consists of the following function blocks.

|« Alarm hysteresis
« Alarm delay -
* Dalay time units L.

(e Heater break alarm
] + Heater break hysteresis
ALM1 » Load short-circuit alarm

o ALMZ I + Load short-circuil alarm hyslerasis
Il.__. ALMS + Loop break datection time
\ ALMA * Loop break detection range
| S 1 |

Fig. 7.6.1 Alarm function blocks

SPC30 can use ALM1 to ALM3.
SPC35 can use ALM1 to ALMS5.
Alarm threshold values are set under ALM1 to ALM5 in the Operation control parameters.

Note: ALM2 to ALM5 are shown as reference and not available in the current available hardware configurations
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7.6.1 A1tP to A5tP Alarm type (470, 475, 480, 485, 490)

Description
Set the alarm type for ALM1 to ALM5.
You can select the alarm type from the below tables.

1-point alarm see Table 2 - 1-point alarm, page 73
2-point alarm, see Table 3 - Dual Set Value Alarm Codes , page 74

Timers and others, see Table 4 - Timer Code, other page 76

What is alarm with hold?

The alarm will not turn ON immediately when the process value gets into the alarm band and enters again. If
without hold, alarm may turn ON when starting up.

PV (process value)
11
1

N o | | gmm
N T—

Lower limit alarm

W 1 output area

power on|_power off IpoweronI |
t —+

on: bnl

. ff ff ff
lower limit alarm ———t S S

lower limit alarm off | M

(with hold)
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Notes:

= ALM2 to ALM5 are shown as reference and not available in the current available hardware configurations

= When alarm action code is changed, alarm set value may also become different from previous settings.

= When alarm action type code is changed, turn off the power once, and then re-start the controller, before starting control.

= ALn: indicates the alarm set values (AL1 to AL5).

= ALnh: indicates the alarm set values (A1-H to A5-H).

= ALnL: indicates the alarm set values (A1-L to A5-L).

= dLYn: indicates the alarm delay set values (dLY1 to dLY5).

You can assign different event output functions for DO1 to DOS5, other than alarm functions.
Refer to "CH.7 OUT, DO, and LED indicator assignment" for event output functions.

Setting example - Setting the type of the alarm 1 to "upper limit deviation alarm with hold"

Display

Operating Procedure

=N

. Check that the PV/SV display is shown.

dH5

250

PV

SV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Press the 0 key to access CH5 (Alarm parameters).

=
==

PV

SV

PV

8

4. Press the @ key to enter CH5 (Alarm parameters).

A1tP (alarm type) is displayed

‘ 6. Use the 0 0 keys to change 0 to 8.

7. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

8. Repeat the same steps to set the type for the alarm 2 to the alarm 3.
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7.6.2 | AIHY | to | ASHY | Alarm hysteresis (471, 476, 481, 486, 491)

Description
Alarm parameter settings are as follows:

dLY1 | to | dLY5 | Alarm delay (472, 477, 482, 487, 492)
dL1U | to | dL5U | Alarm delay time units (473, 478, 483, 488,493)

Alarm hysteresis Specifies alarm detection width and recovery width.
Setting range: 0 to 50% FS

Setting range: 0 to 9999 (sec/min)

Alarm delay time Specifies the amount of time from the occurrence of the alarm to the sounding of the alarm.

Alarm delay time units Specifies the unit of time (sec/min) used for the alarm delay
Setting range: sec/min

The alarm and hysteresis are related as follows.

Example of an Upper Limit Alarm

ot value 'E"a'l' h""'E' c""'"

alarm set value / \

—— - -

= upper imit alarm * lower limit alarm * range alarm
Hysienasis Hysiress Hysinrpss  Hysienasis
[— N ON  fe—el — T
DFF OFF OFF OFF
-’-LII'| = i -“-Ii i FEL -J-I-L l‘-;‘
Fig. 7.6.2

Note: ATHY to AS5HY are shown as reference and not available in the current available hardware configurations
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Setting example - Setting the Alarm 1 hysteresis to 5 °C, delay time to 30, and delay time unit to seconds

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s

i 2. Press and hold the @ key to display CH1 (PID parameters).
PV
LH 5
HL

sV 3. Press the Q key to access CH5 (Alarm parameters).

=
=

4. Press the @ key to enter CH5 (Alarm parameters).
HiEFP |

f
! sy

A1tP (alarm type) is displayed.

5. Use the 0 0 keys to change A1tP to ATHY.

A IHY [

! sy 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

+ 7. Use the 0 0 keys to change 1 to 5.
| 5 |+ ]

8. Press the @ key to save the change.

NN 9. Use the 0 0 keys to change ATHY to dLY1.
gL~
U sV 10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
+ 11. Use the 0 0 keys to change 0 to 30.
| 30|+

12. Press the @ key to save the change.

— 13. Use the @) @ keys to change dLY1 to dL1U.
PV
(N
MM s 14. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
+ 15. Use the 0 0 keys to change MiN to SEC.

GEC | = |
16. Press the @ key to save the change.
17. Repeat the same steps to set the hysteresis, delay time, and delay time unit for the
alarm 2 to the alarm 3.
18. Press the @ key to return to the PV/SV display.
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7.6.3 AoP1 to AoP5 Alarm option (474, 470, 484, 489, 494)

Description

You can set the optional functions to the alarm 1 to the alarm 5, if you need. The four types of optional functions are assigned for

each bit.

= Setting range: 0000 to 1111

The inverted output alarm can be imitated in software by changing from SPST contact to SPDT contact. It becomes SPST contact

when power is cut.
Alarms are set per bit.

8888

il |

bitd (1: ON, 0: OFF)
| .
—bit1 {1: 0N, 0: OFF)
bit2 (1: ON, 0 : OFF)
bitd (1:ON, 0: OFF)
bit Function Description
bit 0 Alarm latch Latches (maintains) the state when an event occurs.
bit 1 Input error alarm Outputs when an input error ("UUUU" or "LLLL" is displayed) occurs.
Set the alarm type to "0" to use this function.
bit 2 Inverted output function Inverts the output and outputs from the DO terminal when an event
occurs.
bit 3 Hold reset function When an alarm with hold is applied, the hold function is reset when any of the
following actions occur:
SV change/alarm type change/alarm set value change/standby cancel/power off
and on

Note: AoP2 to AoP5 are shown as reference and not available in the current available hardware configurations

IM-P830-02
CTLS Issue 2

i 167
SP%%arco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

Setting example - Adding the alarm latch and the converted output function to the alarm 1

Display Operating Procedure
1. Check that the PV/SV display is shown.
JYHE |
L
250 | s

o
L

[}
n

H 5
AL

-

PV

sV

3. Use the 0 key to access CH5 (Alarm parameters).

4. Press the @ key to enter CH5 (Alarm parameters).

A1tP (alarm type) is displayed

5. Use the 0 0 keys to change A1tP to AoP1.

]
lqlt‘lc' P
!l sy
]
HD 'PV
0 O sv

03
03

sV

‘ 7. Use the 0 0 keys to change 0000 to 0101.

8. Press the @ key to save the change.

10. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

9. Repeat the same steps to set the optional functions for the alarm 2 to the alarm 3.
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7.6.4 | Hb1 | Heater break alarm set value (500)
Hb1H| Heater break alarm hysteresis (501)
Hb1 and Hb1H are shown as reference and not available in the current available hardware configurations, as
CT input not included.
Description

This function controls whether the heater break alarm is active.
The heater break alarm includes the following settings:

Heater break alarm Settings
= Range: 0.0A to 100.0A

The electric current set value at which the alarmtrips.

Heater break alarm hysteresis

= Range: 0.0A to 100.0A

The detection and recovery width of the heater break alarm hysteresis.

The following connection diagram includes CT connections.

Power AC100 to 240V S0/60Hz

oo PXF4
— - 'l_\_h

| Powar

+ = e {8

13“_..‘:'3“"‘31 output

Current 2= |
sensor
*CT

VI g | Thermacoupls

" Heater :

) * Please note that the terminal numbers
- for PXF35M are different from those in
A the above figure

Fig. 7.6.4 (a)

» The relationship between the heater
disconnect alarm settings and hysteresis is
shown below

Sat value | fa
aier current Hysteresisi
| v
Heater bralk | v i

alarm set value

aN
Alarm output !
L = =&

Fig. 7.6.4 (b)

IM-P830-02
CTLS Issue 2
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Notes:
= This is not used when the heater is controlled by thyristor phase angle control.

= When the margin of error is large due to low heater capacity, the problem is resolved by doubling the current to increase the
sensitivity. (Be sure to double the setting value in such cases.)

= If there are multiple CTs, make sure to use the same procedure for each of them.

Wrqp Wrap
once twice

$ 49

OK NG

Fig. 7.6.4 (c)

= The heater break detector CT is connected as shown below:

} Connection to PXF
(no polarity)

Connection to heater
(trough the hole in the CT)

Fig. 7.6.4 (d)

= The heater break alarm is effective only for a singlephase power supply. It cannot be used for a threephase power supply.
= The heater current detection is available only after the control output 1 has been working for at least 0.3 seconds.

= The heater break alarm is not available when the control output 1 is current or voltage output.
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Setting example - Setting the HB alarm to 5A and the HB alarm hysteresis to 2A

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 |~
250 | s
MANU 2. Switch to manual mode. (Refer to “Auto/manual switchover” on Section 7.1.1.)
‘45
— PV
[
250 | s
MANU 3. In MV display, use the 0 key to set the control output (MV) to 100%.

245 |-

MV IO | sy

4. Press and hold the @ key to display CH1 (PID parameters).

CH Y [
Mo M | s
5. Use the 0 key to access CH4 (Monitor parameters).
6. Press the @ key to enter CH4 (Monitor parameters).
S5EARLE |
StAt (Ramp soak progress) is displayed.
oFF | s
= ] 7. Use Use the 0 0 keys to change “StAt” to “Ct1” (heater current).
IR [ Check the value of CT1.
A (The appropriate trigger value for HB alarm is 70 to 80% of the current value.)
sv

8. Press the @ key to switch to CH1 (PID parameters).
LH 5 |
HL

| sv

9. Use the 0 key to access CH5 (Alarm parameters).

Continued on next page
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Display

Operating Procedure

AIEP

1

PV

sV

Hb
5

/

l
mn
U

PV

SV

Hb IH

PV

sV

10. Press the SEL key to enter CH5 (Alarm parameters).
A1tP (alarm type) is displayed

11. Use the 0 0 keys to change “AltP” to “Hb1” (Heater alarm set value)

12. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
13. Use the 0 0 keys to change “0.0” to “5.0".

14. Press the @ key to save the change.

15. Use the @) @ keys to change “Hb1" to “Hb1H" (HB alarm hysteresis).

16. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
17. Use the 0 0 keys to change “0.0” to “2.0”".

18. Press the @ key to save the change.

19. Press the @ key to return to the PV/SV display.

Applicable current transformers:
single-phase

= 1~30A : CTL-6-S-H

= 20~100A : CTL-12-S36-8F
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7.6.5 | HS1 Shorted-load alarm set value (502)
HS1H | Shorted load alarm hysteresis (503)

HS1 and HS1H are shown as reference and not available in the current available hardware configurations, as
SSR outputs not included.

Description
These are the functions to detect short-circuiting of the SSR or Conductor.
The setting items of the load short-circuit alarm are as follows:

Load shortcircuit alarm setting Sets the electrical current value at which to detect a load short-circuit alarm.

- Range: 0.0A to 100.0A

Load shortcircuit alarm hysteresis | Sets the space between the detection and restoration of the load short-circuit alarm.
- Range: 0.0A to 100.0A

= The current detection is available only after the control output 1 has been inactive for at least 0.3 seconds.

= The shorted-load alarm is not available when the control output 1 is current or voltage output.
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Setting example - Setting the shorted-load alarm set value to 5A and the shorted load alarm
hysteresis to 2A

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
d50 |

LH 5
AL

PV

sV

3. Use the Q key to access CH5 (Alarm parameters).

AIEF

PV

sV

I

EJ ——

5. Use the 0 0 keys to change “ALtP” to “HS1".
PV

SV

n - [0 L7

sV

7. Use the 0 Q keys to change “0.0” to “5.0”".

8. Press the @ key to save the change.

=

H5

=
LA

9. Use the 0 Q keys to change "HS1" to "HS1H".
PV

sV

nn -

C3

SV

11. Use the 0 0 keys to change “0.0” to “2.0".

12. Press the @ key to save the change.

13. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

4. Press the @ key to enter CH5 (Alarm parameters).A1tP (alarm type) is displayed

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.6.6 | LbtM | Loop break detection time (508)
LbAb | Loop break detection range (509)

Description

This function detects if the control loop is broken.

This checks the change of control output and PV to determine if the loop is broken.
The loop break detector has the following functions.

Loop break detection time Specifies how much time must pass before the loop is determined to be broken.
Setting range: 0 to 9999 sec.

Loop break detection range Sets the temperature range before detecting a broken loop
Setting range: 0.0 to 100.0% FS

Loop break detection time and width are related as follows:

Example of Loop Break Detection in Reverse Operation

PV does not rise even if

set valee | ihe control output rises
loop break detection range

- —= =I
leop break

oM detection time—

alarm output
OFF
Fig. 7.6.6

Note: If there is an abnormal input (UUUU, LLLL) or an input setting error (Err), the alarm sounds even before the loop break
detection time period.
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Setting example - Setting the loop break detection time to 600 sec. and detection range to 20 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s
- = 2. Press and hold the @ key to display CH1 (PID parameters).
L H 5w
1
’Cl'- i | S 3. Use the tho access CH5 (Alarm parameters).
4. Press the @ key to enter CH5 (Alarm parameters).
ATEP]-

SV

5. Use the Kg) @hange A1tP to LbtM.

r~
by
=
ES

Ca

PV

SV

sV

6. Press the @ key.

7. Use the 10 Ohange 0 to 600.

8. Press the @ key to save the change.

9. Use the K @Phange LbtM to LbAb.

=
o
0
o 07

PV

SV

10. Press the @ key.

11. Use the 10 01ange 2 to 20.

12. Press the @ key to save the change.

13. Press the k@s return to the PV/SV display.

A1tP (alarm type) is displayed

(The first digit of the lower part of the screen begins to blink.)

(The first digit of the lower part of the screen begins to blink.)
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7.6.7 WHAL Electricity alarm (511)

Description
Allows you to set the value for electricity alarm.
The electricity alarm will be activated when the amount of electric power has reached the setpoint.

Setting range

Decimal point position for electric power (WdP) Setting range

0 0 to 9999 kWh

01 0.0 to 999.9 kWh
0.01 0.00 to 99.99 kWh
0.001 0.000 to 9.999 kWh

Setting example - Setting the electricity alarm to 20.0 kWh

Display Operating Procedure
1. Check that the PV/SV display is shown.
JYHE |
L
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

[

m | sv

EH 5 pv
AL

==

3.Use the 0 key to access CH5 (Alarm parameters).

4. Press the @ key to enter CH5 (Alarm parameters).

RIEP]

{
Dl sy

A1tP (alarm type) is displayed

5. Use the 0 0 keys to change A1tP to WHAL.

==
==
X
mu|
r~

PV

O sv

3

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

0O -

c3

ny

sV ‘ 7. Use the 0 0 keys to change 10.0 to 20.0.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.7 CH6 SET (Setup parameters)

7.71 PVt PV input type (530)

Description

Allows you to select PV input source from thermocouples, RTD, and others.

Note: The connection to the terminal block differs with types of input (thermocouple/RTD/voltage or current input). Check the

Instruction Manual.

Setting example - Changing the input from thermocouple K to thermocouple R

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
d50 |

LH b

5Et

PV

sV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH6 (Setup parameters).

PNE

PV

sV

4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

‘ 6. Use the 0 0 keys to change K1 to R.

7. Press the @ key to save the change.

8. Press the @ key to return to the PV/SV display.
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7.7.2 | PVb | PV input lower limit (531)
PVF | PV input upper limit (532)

Description
Allows you to set the upper/lower limit of PV input within the measurement range.
Setting range: -1999 to 9999

PV input
1200*C T
— - 1000%
scaling range |
upperniower hmit |
—L —200%
C ——

Fig. 7.7.2

Notes:

= Be sure to set the values so that PVF is greater than PVb.

= Be sure to set the values so that the subtraction of PVb from PVF is less than 10000 with no decimal point.

Return to Contents
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Setting example - Setting the PV input upper limit to 1000 °C and lower limit to 200 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
250 | s

LH b

5Et

PV

sV

PV

sV

PV

SV

sV

PV

sV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH6 (Setup parameters).

4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

5. Use the 0 0 keys to change PVt to PVb.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
7. Use the 0 0 keys to change 0 to 200.

8. Press the @ key to save the change.

9. Use the 0 0 keys to change PVb to PVF.

10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

11. Use the O 0 keys to change 400 to 1000.

12. Press the @ key to save the change.

13. Press the @ key to return to the PV/SV display.
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7.7.3 PVd Decimal point position (533)

Description

Sets the decimal point position for the PV.

Setting range

= 0: No digit after decimal point

= 1: 1 digit after decimal point

= 2: 2 digit after decimal point

= 3: 3 digit after decimal point

2555

one decimal place
two decimal places
— three decimal places

= Two, three decimal places are available only when the input is voltage/current.

= If you change the setting from numerals without decimal point to numerals with decimal point, the measurement range is limited
to the range from -199.9 °C through 999.9 °C. For example, if you make the above change when the range is from 0 through
1300 °C, the range will become the one from 0.0 through 999.9 °C

Setting example - Setting the PV display with one decimal place

Display Operating Procedure
1. Check that the PV/SV display is shown.
c4H5 |-
250 | s

LH b

SEE

PV

sV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH6 (Setup parameters).

4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

PVE
Ki

PV

sV

Phd
g

PV

sV

5. Use the 0 0 keys to change PVt to PVd.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

\

sV

7. Use the 0 0 keys to change 0 to 1.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

IM-P830-02
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7.7.4 CUt Square-root extractor cut point (535)

Description

Square root extractions

= To convert differential pressure to flow rate, square root extraction is used.

Where the differential pressure is small, the differential pressure to the router cut point is handled as zero, because under such a
condition flow fluctuation or noise affects largely on readings.

Flow rate
i

cut

= Differential pressure

Fig. 7.7.4

Setting range: -0.1 to 105.0% (Setting -0.1% cancels square root extraction)

Setting example - Setting the cut point to 1.0

Display Operating Procedure
1. Check that the PV/SV display is shown.
Y 5 pv
[
250 | s

LH b

S5Et

PV

sV 3.

PV

sV

PV

sV 6.

SV‘

. Press and hold the @ key to display CH1 (PID parameters).

Use the Q key to access CH6 (Setup parameters).

. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

. Use the 0 0 keys to change PVt to CUt.
Press the @ key. (The first digit of the lower part of the screen begins to blink.)
. Use the 0 0 keys to change -0.1 to 1.0.
. Press the @ key to save the change.

. Press the @ key to return to the PV/SV display.
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7.7.5 PVoF PV input shift (536)

Description

This function shifts PV input before display.
This function can be used to make the SV value correspond with other instruments.

Setting range: -10 to 10% FS

PV display §
1UU".C
e before
shift
L1
afler shift
D ' -
,-"'r i input
/ P shift of -5°C

Fig. 7.7.5

Setting example - Setting the PV input shift to -5.0 °C

Return to Contents

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s

LH b

5Et

PV

sV

3. Use the 0 key to access CH6 (Setup parameters).

PV

SV

PV

SV

5. Use the 0 0 keys to change PVt to PVoF.

sV

7. Use the 0 0 keys to change 0 to -5.0.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

IM-P830-02
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7.7.6 SVoF SV shift (537)

Description
This function specifies the SV shift.
This is used to eliminate remaining offset when using P control.

Controls act on the calculated SV with SV offset.

Alarm determination acts on the displayed SV without SV offset.

Range: -50% to 50%

Setting example - Setting the SV shift to 7 °C

Display Operating Procedure
1. Check that the PV/SV display is shown.
2455
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
LH b |
GEE |&
3. Use the 0 key to access CH6 (Setup parameters).

PV

SV

PV

sV

5. Use the 0 0 keys to change "PVt" to "SVoF".

‘ 7. Use the 0 0 keys to change “0.0” to “7.0”.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

4. Press the @ key to enter CH6 (Setup parameters).PVt (PV input type) is displayed.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.7.7 tF PV input filter (538)

Description
This low-pass filter function reduces noise and signal fluctuation.

Setting range

0.0 to 120.0 sec. (input filter time constant)

x ¥ 'y
input %
Fites PI0  f——= conirol output
- 100
63
Fig. 7.7.7 (a) ()

remote PV display

If the input filter time constant is set to 5 and input is changed

from 0 to 100%, the PV display gradually changes, and it takes ' -
about 5 seconds for the value to change from 0 to 63.2%, as - t
shown in the figure below. | Approx.
5 sec
Fig. 7.7.7 (b)

Note: The factory setting for input filter time constant is 5%.
Do not change this value unless absolutely necessary.

Setting example - Setting the PV input filter time constant to 10 seconds

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).
LH b |

SEIZ . 3. Use the 0 key to access CH6 (Setup parameters).

4. Press the @ key to enter CH6 (Setup parameters).PVt (PV input type) is displayed.
P E e

His

5. Use the 0 Q keys to change PVt to tF.

EFT-

5 sv 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

+ 7. Use the 0 0 keys to change 5 to 10

£3

8. Press the @ key to save the change.

9.Press the @ key to return to the PV/SV display.
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7.7.8 | AdJO| PV display zero adjustment (539)
AdJS| PV display span adjustment (540)

Description
This is the procedure for adjusting the PV display zero/span.
Set the following equipment before using these parameters or starting revisions.

= mv Generator
1V to 5V (for voltage/current input)
0mV to 100mV (for thermocouple input)
= Dial resistance unit
100.0 to 400.0 (for resistance thermometer bulb input)

= Range: -50.0% to 50.0% FS (zero/span)

PV display &

: Span adjustment

7 Input
Zero adjustment »

Fig. 7.7.8

Notes:

= Set the zero/span adjustment value to "0" to restore the factory setting.

= The user correction function operates independently from the controller adjustment value. Setting this value to O returns the
settings to the factory settings
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Setting example - Adjusting zero and span in PV display

Display Operating Procedure

1. Confirm the accuracy of PV display by checking PV display when an mV generator or a dial
resistor is set to 0% and 100%. This example assumes a zero deviation of -3 °C and a span
deviation of 4 °C.

Note:
Before using thermocouple input, make sure that cold junction compensation is off. See
“Cold junction compensation” on Section 7.7.9.

2. Check that the PV/SV display is shown.

295

c50 | sv

3. Press and hold the @ key to display CH1 (PID parameters).

LH b |~

SE,': sV 4. Use the 0 key to access CH6 (Setup parameters).

kW] 5. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
|
I I t PV

H| s

6. Use the 0 0 keys to change “PVt” to “AdJ0".

AddJdl |
mn

o | sy 7. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

+ 8. Use the 0 0 keys to change “0” to “3”.

9. Press the @ key to save the change.

10. Use the 0 0 keys to change “AdJ0” to “AdJS”.
Hd, ! 5 Py
o

rn

o

sV 11. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

+ 12. Use the 0 0 keys to change “0” to “-4”.

13. Press the @ key to save the change.

14. Press the @ key to return to the PV/SV display.

15. By using an mV generator or a dial resistor, input the values corresponds to 0% and
100% to check errors of PV display. Fix the errors, if any.

Caution: Be sure to set the cold junction compensation back to “ON” when using thermocouple input.
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7.7.9 RCJ Cold junction compensation (541)

Description

This is the procedure for turning cold junction compensation on or off when using input from a thermocouple sensor.
This setting should be left "ON" during normal operation. It should oly be turned off when cold junction compensation is being
performed externally or you wish to record temperature differences.

Range

= oN: Cold junction compensation on

= oFF: Cold junction compensation off

Setting example - Setting the cold junction compensation to OFF

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 -
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
LH & |~
GEE |&
3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters).PVt (PV input type) is displayed.
Pk e
K| s
= 5. Use the 0 0 keys to change "PVt" to “RCJ".
f '
N
o | sV
6. Press the @ key.
‘ o F’C sv ‘ 7. Use the 0 0 keys to change “oN” to “oFF”.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.710 | REMO

REMS

Description

Remote SV zero adjustment (543)
Remote SV span adjustment (544)

This function adjusts remote SV zero/span.
Use this function to match zero/span to an output gauge.

Range:

-50% to 50% FS (zero/span)

If the input range is 1 V to 5 V, zero and span adjustment shall be as follows.

PV display 4

100% g /Span adjustment
y

0%
Zero adjustment

Fig. 7.7.10

Return to Contents
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Setting example - Adjusting zero and span in PV display

Display

Operating Procedure

PV

sV

PV

SV

PV

sV

PV

SV

REN

E:lLrl

PV

SV

]
-3

sV

1. Confirm the accuracy of PV display by checking PV display when an output gauge or a dial
resistor is set to 0% and 100%. This example assumes a zero deviation of -5% and a span
deviation of 7%. See "Remote SV" on Section 7.7.11.

2. Check that the PV/SV display is shown.

3. Press and hold the @ key to display CH1 (PID parameters).

4. Use the 0 key to access CH6 (Setup parameters).

5. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

6. Use the 0 0 keys to change “PVt” to “REMO”.

7. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
8. Use the 0 0 keys to change “0” to “5”.

9. Press the @ key to save the change.

10. Use the 0 0 keys to change “PVt” to “REMS”.

11. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
12. Use the 0 0 keys to change “0” to “-7”.

13. Press the @ key to save the change.

14. Press the @ key to return to the PV/SV display.

15. By using a device on output side, input the values corresponds to 0% and 100% to check
errors of remote SV display.
Fix the errors, if any.
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7.711 REMR Remote SV input range (545)

Remote SV is shown as reference and not available in the current available hardware configurations

Description
This is the procedure for specifying the remote SV input range.

Range

= 0-5V:0Vto 5V
= 1-5V: 1V to 5V
= 0-10: OV to 10V
= 2-10: 2V to 10V

Setting example - Setting the remote SV input range to 0-5V

Display Operating Procedure
1. Check that the PV/SV display is shown.
245"
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).
LH b |~

SE,': sV 3. Use the 0 key to access CH6 (Setup parameters).

4. Press the @ key to enter CH6 (Setup parameters).PVt (PV input type) is displayed.
P F e

Hils

Y Tn] 5. Use the 0 0 keys to change "PVt" to “REMR”.
P cCrr |

{=5' | s 6. Press the @ key.

7. Use the 0 0 keys to change “1-5V” to “0-5V”.

SV‘

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.712 RtF Remote SV input filter (546)

Description

This low-pass filter function reduces noise and signal wavering.

Range

0.0 sec to 120.0 sec (input filter damping)

i
Remote SVinput | jppue | Y - g " - Input
filter - LOntrel aupy so0l *
63| ®
Fig. 7.7.12 (a) (%) \

When the input suddenly steps from 0% to 100% with the input

Remaote SV display

filter constant set to 5 seconds, the remote SV display will change L
slowly and take 5 seconds to change from 0% to 63.2%. - - !
Approx
5 s8C
Fig. 7.7.12 (b)
Notes:

= Remote SV is shown as reference and not available in the current available hardware configurations

= The factory setting for input filter damping is 5%. Do not change this unless absolutely necessary.

Setting example - Setting the remote SV input filter to 10.0 s

LH b

PV

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
250 | s

. Press and hold the @ key to display CH1 (PID parameters).

SEI’: sv 3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
PAE |-
v
(| s
5. Use the 0 0 keys to change “PVt” to “RtF”.
REFT-
BU o 6. Press the @ key.
* 7. Use the 0 Q keys to change “0.0” to “10.0".
‘ I’UU Y 8. Press the @ key to save the change.
9. Press the @ key to return to the PV/SV display.
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7.713 | C1R

C2R

Description

Return to Contents

OUT1 range (547)
OUT2 range (548)

Allows you to set the range of the control output 1(OUT1, OUT2).

Setting range
= 0-5V:0to5V

1-5V:1to 5V
= 0-10:0to 10V
= 2-10:2to10V

= 0-20: 0to 20 mA

= 4-20:4to20 mA

Note:

OUT2 is shown as reference and not available in the current available hardware configurations

If you have selected current output for the output 1 and the output 2 in model selection, do not set this parameter to 0-5V, 1-5V, 0-10,

or 2-10.

If you have selected voltage output for the output 1 and the output 2 in model selection, do not set this parameter to 0-20 or 4-20. Wrong
settings may cause malfunction.

Setting example - Setting OUT1 range to 0-20 mA

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 -
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
[HE [
EEUL_‘ . 3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
P E ol
Hi|s
5.Use the 0 0 keys to change PVt to C1R.
LR
Lf'EU v 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

c3

]
my
3

sV

7. Use the 0 0 keys to change "4-20" to "0-20".

‘ 8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.714

FLo1
FLo2

Description
Allows you to specify the control output values when the controller falls into FALT (input error).

Setting range:
-5.0% to 105.0% (OUT1/0UT2)

Note

MV1 during FALT
MV2 during FALT

(549)
(550)

OUT2 is shown as reference and not available in the current available hardware configurations

Setting example - Setting the OUT1/OUT2 during FALT to 5%

Display Operating Procedure
1. Check that the PV/SV display is shown.
=CI-E
Lo
250 | s

LH b

5Et

PV

sV 3. Use the 0 key to access CH6 (Setup parameters).

PV

SV

5. Use the 0 0 keys to change PVt to FLo1.
PV

7. Use the 0 0 keys to change -5 to 5.

s ‘ 8. Press the @ key to save the change.

9. Use the 0 0 keys to change FLo1 to FLo2.
PV

11. Use the O 0 keys to change -5 to 5.

s ‘ 12. Press the @ key to save the change.

13. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

sv 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

sv 10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.715 | SFo1

SFtM

Description

Return to Contents

MV1 during soft start (551)
Soft start set time (553)

This function controls the maximum output produced when turning on the equipment (including the controller). The controls place an
upper limit on the output for a set time period after the power is turned on.

This function is useful for effects such as suppressing the heater output during equipment startup, or lightening the load. After the
specified time has passed after switching on the equipment (or if SFTM = 0), the soft start function ends and normal controls begin.

Parameter

Function

SFo1

OUT1 is limited for the time period specified in SFTM after the power is turned on.

SFTM (in hh:mm)

Sets the time for soft start to function after turning power on. Setting "0" will turn off soft start.

contral output (M) MY before soft start

'] : f’
soft start
output set
value
MV with soft start
{limited)
0% -
k soft start :
POWEr  cat fime
an
Fig. 7.7.15

During manual mode, the manual output value has priority, but soft start will continue to keep track of the set time period.

Note:

The soft start function cannot be used when there are dual outputs.
Do not use self-tuning during soft start. The soft start may not be controlled correctly.

IM-P830-02
CTLS Issue 2

i 195
SP%%arco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

Setting example - Setting OUT1 during soft start to 5%, and time to 30 minutes

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
d50 | s

LH b |~

S5EE |s
3. Use the 0 key to access CH6 (Setup parameters).

4. Press the @ key to enter CH6 (Setup parameters).PVt (PV input type) is displayed.
P ol
H | sv

e i 5. Use the 0 0 keys to change PVt to SFo1.

S’ D ’ PV
105.0 |+

sV

£3

7. Use the 0 0 keys to change 105.0 to 5.0.

8. Press the @ key to save the change.

9. Use the 0 0 keys to change SFo1 to SFtM.

SF":M "

mn
| sV

11. Use the O 0 keys to change 0 to 30.

12. Press the @ key to save the change.

13. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.716 | Sbo1 | MV1 during standby  (554)
Sbo2 | MV2 during standby  (555)

Description
Allows you to set the control output values used during standby mode.

Setting range
-5.0% to 105.0% (OUT1/0UT2)

Note

OUT2 is shown as reference and not available in the current available hardware configurations

Setting example - Setting OUT1 during standby to 5%

Display Operating Procedure
1. Check that the PV/SV display is shown.
=CI-E
Lo
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

LH B |

SEE |&
3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
P ol
Hi|s

5. Use the 0 0 keys to change PVt to Sbof1.
PV

/
I
-5.0 |

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

7. Use the 0 0 keys to change -5.0 to 5.0.

8. Press the @ key to save the change.

9. Repeat the same steps to set OUT2 during standby.

10. Press the @ key to return to the PV/SV display.
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7.717 SbMd Standby mode (556)

Description
Allows you to specify the alarm action during standby.
Select the alarm action and transfer output during standby among the following four combinations.

Setting range

SbMd Alarm action Transfer output

0 Suspends the alarm action. (alarm output OFF) Continues to output.
1 Keeps the alarm action ON Continues to output.
2 Suspends the alarm action. (alarm output OFF) Outputs -5% value.
3 Keeps the alarm action ON Outputs -5% value.

Setting example - Setting the alarm action to be continued during standby

Display Operating Procedure
1. Check that the PV/SV display is shown.
C PV
o245
250 | s

LH b |~

SEE |s

3. Use the 0 key to access CH6 (Setup parameters).

PVE]-

sy

5. Use the 0 0 keys to change PVt to SbMd.

PV

LA
D~
==

oo OO

sV

-

SV ‘ 7. Use the 0 0 keys to change 0 to 1.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

4. Press the key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
Yy y Yy

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.718 Aot AO output type (557)

Description
This is the procedure to specify what output is retransmitted.

The following five settings are available:
Range = Pv: Measurement

= Sv: Set value

= Muv: Control output

= Dv: Variable (PV-SV)

= PFb: Position Feedback (Do not select this if you ordered the version without PFB input.)

Setting example - Setting the AO output type to SV

Display Operating Procedure
1. Check that the PV/SV display is shown.
C PV
245
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

LH b |~

SEE |
3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
P E e
Hlsv

5. Use the O 0 keys to change “PVt” to “Aot”.

Hot |»

sy

v
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

VI

‘ S v s ‘ 7. Use the O 0 keys to change “PV” to “SV”.
8. Press the @ key to save the change.
9. Press the @ key to return to the PV/SV display.
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7719 | AoL | AO lower scaling (558)
AoH | AO upper scaling (559)

AO lower and upper scaling are shown as reference and not available in the current available
hardware configurations as re-transmission input not available

Description
This is the procedure for specifying the upper and lower limits of re-transmission input.

Range
-100% to 100% FS (Upper/lower limit)

Re-transmission output
calculated value

100% —3— ;
Actual re-transmission output
BD% (AoH) —— -1 100%
scaling range
upperiower imit
=80% (Aol) —— —_— =200
—100% =—
Fig. 7.7.19

Calculate the set value with the following equation. (Use the example set value below as a reference.)

= Set value (%) = (A + B) x 100 [%]
A = (Desired temperature) — (Set value of parameter “PVb”)
B = (Set value of parameter “PVF”) — (Set value of “PVb”)

= When the value of the re-transmission output type (ex: SV) is equal to the AoL set value, the re-transmission output will be 0%
(output).

= When the value of the re-transmission output type (ex: SV) is equal to the AoH set value, the re-transmission output will be 100%
(output).

Note: Make sure to set the value of AoH greater than AoL.
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Setting example - Setting the AO lower scaling to -80%, upper scaling to 80%

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
d50 | s

2. Press and hold the @ key to display CH1 (PID parameters).

LH b |~

S5EE |s
3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters).PVt (PV input type) is displayed.
P ol
H | sv
5. Use the 0 0 keys to change “PVt” to “AoL”.
Hol |~
O sv

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

—on
BU v 7. Use the 0 0 keys to change “0” to “-80".

8. Press the @ key to save the change.

9. Use the 0 0 keys to change “PVt” to “AoH”.
HoH|»
r
o

sV

10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

r
‘ BU v 11. Use the O 0 keys to change “0” to “80".
12. Press the @ key to save the change.
13. Press the @ key to return to the PV/SV display.
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7.7.20 | VoLt | Fixed voltage value (561)
CRU | Current value for simple power calculation (562)
iMiN | Electric current nullification point (563)
WdP | Decimal point position for electric power (564)
PHY | Power factor for simple calculation (565)

7.7.20 is shown as reference and not available in the current available hardware configurations as control output
is not relay

Description
These parameters are used for calculating the amount of electric power, based on the time duration that the control output relay 1 has
operated.

= The amount of electric power is calculated by the following expression, with Fixed voltage value (VolLt), Current value for simple
calculation (CUR), and Power factor for simple calculation (Phy).
Amount of electric energy (kWh) = Z (OUT10ON x VoLt x CUR x Phy) OUT10N: percentage of time that the control output relay 1
has operated

= The amount of electric power is displayed with the decimal point position set in Decimal point position for electric power (WdP).

= If the amount of electric power has reached the maximum value (9999) during calculation, the device restarts calculation from
zero.

= The calculated amount of electric power is saved on the nonvolatile memory every 5 minutes.
[Fixed voltage value (VolLt)]

Allows you to set the voltage value to be applied on the controlled device when the control output relay 1 is activated.
Setting range: 1 to 500 V

[Current value for simple power calculation (CUR)]

Allows you to set the current which flows through the controlled device when the control output relay 1 is activated. If you set to
0.0, power calculation is carried out based on the current value measured by CT.
Setting range: 0.0 to 100.0 A

[Electric current nullification point (iMiN)]

Allows you to set the value below which the current value measured by CT to be used for power calculation is nullified.
The current value below the setpoint is treated as 0 A in power calculation.
Setting range: 0.0 A to 100.0 A

[Decimal point position for electric power (WdP)]

Allows you to set the decimal point position for electric energy. The maximum value of electric energy changes with the decimal
point position.

Setting range: 0 to 3

Decimal point position

Max. electric energy

Decimal point position

Max. electric energy

0 9999 (kWh) 2 99.99 (kWh)
1 999.9 (kWh) 3 9.999 (kWh)
[Power factor for simple calculation (PHY)]
Allows you to set the power factor for calculating electric power.
Setting range: 0.00 to 1.00
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Setting example - Setting the voltage to 150 V, current to 1.2 A, decimal place to 0.01

Display Operating Procedure
1. Check that the PV/SV display is shown.
E' L 5 Py
[
250 |

2. Press and hold the @ key to display CH1 (PID parameters).
LH b |~

SEb sV 3. Press the 0 key to access CH6 (Setup parameters).

4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.

PUE]

H s
5. Use the 0 0 keys to change PVt to VolLt.
Y] ':: oy
VoL
,’UU sV 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
+ 7. Use the 0 0 keys to change 100 to 150.
150 ||
8. Press the @ key to save the change.
9. Use the 0 0 keys to change VoLt to CUR.
NIEIE
Lo
U sV 10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
+ 11. Use theOO keys to change 0 to 1.2.
| 2] x|

12. Press the @ key to save the change.

13. Use the 0 0 keys to change CUR to WbP.

L o
uul':l: P
m
[N

sV 14. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

* 15. Use the 0 0 keys to change 0 to 2.

16. Press the @ key to save the change.

17. Press the @ key to return to the PV/SV display.
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7.7.21 RYCN Upper limit of relay contact operation (566)

Description
Allows you to set the upper limit on the number of times that the control output relay 1 and 2 can operate.
The alarm will be activated when the control output relay 1 or 2 has operated the number of times you set.

= You can set the upper limit of operating times in increments of 1000.
(For example, if you set this parameter to 1, the alarm will be activated when the relay worked 1000 times.)
= |If you setitto 0, no alarm will be generated.

= The numbers of times that the control output relays have operated are saved on the nonvolatile memory every 10 minutes.
Note:

RYCN is shown as reference and not available in the current available hardware configurations as control output is not available as
relay

Setting example - Setting the upper limit of contact operation to 20 thousand times

Display Operating Procedure
1. Check that the PV/SV display is shown.
=CI-E
Lo
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

LH B |~

SEE |s
3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
Pk e
K| s

5. Use the 0 0 keys to change PVt to RYCN.

PV

)
]
O sv

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

sV ‘ 7. Use the 0 0 keys to change 10 to 20.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.7.22 oPtM Upper limit of operating days (567)

Description
Allows you to set the upper limit on the number of days that the device can operate.
The alarm will be activated when the number of operating days has reached the setpoint.

= You can set the upper limit of operating days in days.
(For example, if you set this parameter to 1, the alarm will be activated when the device worked 1 day.)
= |If you setitto 0, no alarm will be generated.

= The number of operating days is saved on the nonvolatile memory every 10 minutes.

Setting example - Setting the upper limit of operating days to 100 days

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
LH & |~
SEE |s
3. Use the 0 key to access CH6 (Setup parameters).
4. Press the @ key to enter CH6 (Setup parameters). PVt (PV input type) is displayed.
P F e
Hi|s
D Y 5. Use the 0 0 keys to change PVt to oPtM.
o
Ib50 |
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
1
o | ‘ 7. Use the 0 0 keys to change 3650 to 100.
8. Press the @ key to save the change.
9. Press the @ key to return to the PV/SV display.
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7.8 CH7 SYS (System parameters)
7.8.1 UKY1, UKY2, UKY3 USER key assignment

UKY1 USER key assignment (590)
UKY2 USER key assignment (591)
UKY3 USER key assignment (592)

Description
Allows you to assign functions to each USER key.

UKY1 USER key
UKY2 USER key + V key
UKY3 USER key + A key
Allows you to assign functions to each USER key.
Setpoint Function Setpoint Function
0 No function 16 Latch release (ALM4)
1 Switchover between STBY ON/OFF 17 Latch release (ALM5)
2 Switchover between Auto/Manual 19 Start timer (ALM1)
3 Switchover between Local/Remote. 20 Start timer (ALM2)
5 Starts AT (standard) 21 Start timer (ALM3)
6 Starts AT (low PV) 22 Start timer (ALM4)
8 Ramp SV RUN/HOLD switchover 23 Start timer (ALM5)
9 Ramp soak RUN/OFF switchover 25 SVNo + 1 (send) 2
10 Ramp soak RUN/HOLD switchover 26 PIDNo. + 1 (send) 2
12 Latch release (all) 28 Ramp soak pattern No. + 1 (send) "
13 Latch release (ALM1) 29 (SV No.,PID No.) + 1 (send) "2
14 Latch release (ALM2)
15 Latch release (ALM3)

Notes: ™ Enter the numbers only listed in this table.
2. When the number has reached the maximum, it returns to zero.

> When the number has reached the maximum, it returns to the minimum number.
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Setting example - Assigning the switchover between STBY ON/OFF to the USER key

Display Operating Procedure
1. Check that the PV/SV display is shown.
2455
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
3. Use the 0 key to access CH7 (System parameters).
FH T Py
L l
W5 | sv
MANU

PV

sV

4.Press the @ key to enter CH7 (System parameters). UKY1 (USER key assignment) is
displayed..

SV

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

6. Use the 0 0 keys to change 0 to 1.

7. Press the @ key to save the change.

8. Press the @ key to return to the PV/SV display.

IM-P830-02
CTLS Issue 2

i 207
SP%%arco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

7.8.2 di1 to di5 DI function select (593 to 597)

di1 to di5 are shown as reference and not available in the current available hardware configurations, as digital
outputs are not available

Description
You can allocate one of the following functions to each of DI1 to DI5. These functions are activated by external DI signals.

No. | Function Action ON OFF Criteria
0 No function No action

1 Standby ON/OFF switchover | Switches between Standby ON/OFF. Standby Sctaa?g;l; Edge
2 Auto/manual switchover ?’;:ﬁgﬁs the control output action between auto/ Manual Auto Edge
3 Local/remote switchover Switches SV between local/remote. Remote Local Edge
4 Setting prohibited

5 Auto tuning (standard) start Runs standard autotuning. Start Stop Edge
6 Auto tuning (lowPV) start Runs lowPV type autotuning. Start Stop Edge
7 Ramp SV ON/OFF Enables or disables ramp SV. Disable Enable Edge
8 Ramp SV hold Switches between ramp SV hold and hold cancel. | Hold ?:riiel Edge
9 Ramp soak RUN/OFF Switches between ramp soak RUN/OFF. RUN OFF Edge
10 Ramp soak RUN/HOLD Switches between ramp soak RUN/HOLD. RUN HOLD Edge
1 Setting prohibited

12 Unlatch (all) Cancels all the alarm latches. Unlatch Edge
13 Unlatch (alarm 1) Unlatches the alarm 1.

14 Unlatch (alarm 2) Unlatches the alarm 2.

15 Unlatch (alarm 3) Unlatches the alarm 3.

16 Unlatch (alarm 4) Unlatches the alarm 4.

17 Unlatch (alarm 5) Unlatches the alarm 5.

18 Setting prohibited

19 Timer (alarm 1) Runs the timer for the alarm 1. Timer ON Timer OFF | Level
20 Timer (alarm 2) Runs the timer for the alarm 2.

21 Timer (alarm 3) Runs the timer for the alarm 3.

22 Timer (alarm 4) Runs the timer for the alarm 4.

23 Timer (alarm 5) Runs the timer for the alarm 5.

24 Setting prohibited
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No. | Function Action ON OFF Criteria
25 SV No. + 1 Increases the SV number by 1. +1 Level
26 SV No. +2 Increases the SV number by 2. +2 Level
27 SV No. +4 Increases the SV number by 4. +4 Level
28 PID No. + 1 Increases the PID number by 1. +1 Level
29 PID No. + 2 Increases the PID number by 2. +2 Level
30 PID No. + 4 Increases the PID number by 4. +4 Level
31 SV No. + 1, PID No. + 1 Ibnyc:eases both the SV number and PID number +1 Level
32 SV No. + 2, PID No. + 2 Lr;c;eases both the SV number and PID number +9 Level
33 SV No. + 4, PID No. + 4 Ibnyc‘r‘eases both the SV number and PID number +4 Level
34 Ramp soak OFF Stops ramp soak operation. OFF Edge
35 Ramp soak RUN Runs ramp soak. RUN Edge
36 Ramp soak HOLD Holds ramp soak. HOLD Edge
40 Pattern No. + 8 Increases the pattern number by 8. +8 Level
41 DI soft start Starts DI soft start. Start Edge
42 Setting prohibited
43 Delay start (alarm 1) Enables delay start with the delay time = dLY1. Delay start enabled
44 Delay start (alarm 2) Enables delay start with the delay time = dLY2. Delay start enabled
45 Delay start (alarm 3) Enables delay start with the delay time = dLY3. Delay start enabled
46 Delay start (alarm 4) Enables delay start with the delay time = dLY4. Delay start enabled
47 Delay start (alarm 5) Enables delay start with the delay time = dLY5. Delay start enabled
48 Setting prohibited

Notes:

When the DI function for edge operation is selected please note the following:

= When the power to the unit is turned on with DI turned on, the ON edge is accepted and the selected function is performed.

= When the power to the unit is turned on with DI turned off, the OFF edge is rejected and the selected function is not performed.
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Setting example - Setting the DI1 function to “standby ON/OFF switchover”

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
250 | s
2. Press and hold the @ key to display CH1 (PID parameters).
3. Use the 0 key to access CH7 (System parameters).
FH Tl Py
L {
S5 | sv
1L M,ANU 4.Press the @ key to enter CH7 (System parameters). UKY1 (USER key assignment) is
/ displayed..
I L’J | PV play
O sv
5.Use the 0 0 keys to change “UKY1” to “di1”.
MANU 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
al i g
11
O s

B

7. Use the 0 0 keys to change O to 1.
8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.8.3 Outputs

oU1t OUT1 output type (599)

= 0oU2t OUT2 output type (600)

= do1t to do3t Output type (DO1 to DO3) (601 to 603)

= LoU1 LED indicator assignment (OUT1) (607)

= LoU2 LED indicator assignment (OUT2) (608)

= LEV1 to LEV6 LED indicator assignment (EV1 to EV6) (609 to 614)

= LStb LED indicator assignment (STBY) (615)

= LMAN LED indicator assignment (MAN) (616)

Return to Contents

Note: Only OUT1 is availabe and as current output only, other output options are not available in the current available hardware

configurations

Description

You can select what to be output from each output terminal, and what each indicator lamp means. Select numbers from the table below.

ouT ouT DO Indicator lamps Category Function
(relay/SSR) (current voltage) Set value
oU1T, oU2T oU1T, oU2T do1T, do2T, LoU1, LoU2,
do3T, do4T, LEV 1 to 6,
do5T LSTb, LMAN
0 0 0 0 None
1 1 1 1 Control output MV1 (heating)
2 2 2 2 MV2 (cooling)
3 3 3 Alarm output Alarm 1
4 4 4 Alarm 2
5 5 5 Alarm 3
6 6 6 Alarm 4
7 7 7 Alarm 5
10 10 10 Status output During autotuning startup
11 11 11 Normal
12 12 12 Standby
13 13 13 During manual mode
15 15 15 During ramp SV
16 16 16 System error
20 20 20 Ramp soak Event | OFF
21 21 21 output RUN
22 22 22 HOLD
23 23 23 GS (Guaranty soak)
24 24 24 END
Notes: = Enter the numbers only listed in this table.
= Useonly 0, 1, or 2 for current and voltage output.
= When you select control output for an indicator, the indicator blinks at the intervals of "tC1" and "tC2".
CTLS Iseue 2 SPIrX arco 211
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Setting example - Setting MV1 to be output from OUT1 , alarm output 1 from DO1, alarm output 1
from OUT1 indicator

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |-
ESU sV 2. Press and hold the @ key to display CH1 (PID parameters).
3. Use the 0 key to access CH7 (System parameters).
TH T ]
L l
5‘1”5 sV 4.Press the @ key to enter CH7 (System parameters). UKY1 (USER key assignment) is
displayed..
5.Use the 0 0 keys to change “UKY1” to “oU1t”.
I M,ANU 6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
/
L HY [
U sV 7. Use the 0 0 keys to change 0 to 1.
MANU 8. Press the @ key to save the change.
111 ,L_. o
oo
ﬂ sV 9.Use the 0 0 keys to change oU1t to do1t.
+ 10. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
!l sv
11.Use the 0 0 keys to change 0 to 3.
7 7 MANU 12.Press the @ key to save the change.
PV
dolkE
ﬂ sV 13.Use the O Q keys to change do1t to LoU1.
+ 14.Press the @ key. (The first digit of the lower part of the screen begins to blink.)
| sv
MANU 15.Use the 0 0 keys to change 0 to 3.
] 11,
Lo
U sV 16.Press the @ key to save the change.
+ 17. Press the @ key to return to the PV/SV display.
3 ‘ sv ‘
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7.8.3 Ramps

RMP Ramp SV ON/OFF (617)

RMPL Ramp SV-decline (618)

RMPH Ramp SV-incline (619)

RMPU Ramp SV-slope time unit (620)

Description
This function changes a SV to the new value at the preset ramp rate.
SV changes smoothly, not stepwise. Incline and decline rates can be set independently.

Setting range

Ramp SV-incline/decline: 0% to 100% FS/ °C
Ramp SV-slope time unit: hoUr (slope temperature/hour), Min (slope temperature/min)

SV 4 SV change

* T,

. SV changes at the
specified ramp rate

t

Fig. 7.8.3

Return to Contents
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Setting example - Setting the ramp SV incline to 10 °C/min, and decline to 5 °C/min

Display Operating procedure
1. Check that the PV/SV display is shown.
24H5 |~
250 | sv 2. Press and hold the @ key to display CH1 (PID parameters).
3. Use the 0 key to access CH7 (System parameters).
’_,-J r1 PV
L l
S5 | sv
WA, M,ANU 4.Press the @ key to enter CH7 (System parameters). UKY1 (USER key assignment) is
ispl .
LI L,. | PV displayed
01 sv
MANY 5.Use the 0 0 keys to change “UKY1” to RMP.
RINP
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
all | s
7. Press the @ key to save the change.
MANU 8.Use the 0 Q keys to change RMP to RMPL.
RIMPL |~
9. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
Ol sv
* 10.Use the 0 0 keys to change 0 to 5.
11.Press the @ keyto save the change.
| 5]+
VAN 12.Use the @) @ keys to change RMPL to RMPH.
RMPH |~
A 13.Press the @ key. (The first digit of the lower part of the screen begins to blink.)
| s
* 14.Use the 0 0 keys to change 0 to 10.
‘ - ‘ o ‘ 15.Press the @ key to save the change.
("]
MANU 16. Use the 0 Q keys to change RMPH to RMPU.
RMPU |-
. 17.Press the @ key. (The first digit of the lower part of the screen begins to blink.)
HolR | s
+ 18. Use the 0 Q keys to change HoUR to MiN.
‘ it | o ‘ 19. Press the @ key to save the change.
1
20.Press the @ key to return to the PV/SV display.
214 ir IM-P830-02
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7.8.4 SVt Ramp SV display mode (621)

Description
Selects which to display between the SV during ramp operations or the SV goal value..

=1 | Displays target SV ("tRG")

1

-
Displays current 5V ("RMP")

N
Fig. 7.8.4
Setting example - Setting the target SV to be displayed
Display Operating Procedure

E ._'S 1. Check that the PV/SV display is shown.
PV

=K

2. Press and hold the @ key to display CH1 (PID parameters).

EH -, oy 3. Use the 0 0 keys to access CH7 (System parameters).
G¥5

sV

4. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

U"r lr‘ ’ oy 5.Use the 0 Q keys to change UKY1 to SVt.
d

sV

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

REM

SUE oy 7. Use the 0 0 keys to change RMP to tRG.

[mP o
\/

| ERG | o |

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.8.5 CtRL Control method (622)

Description
This controller has six control functions. Select the best control method for your application.

ON/OFF (2position) control Switches output control ON/OFF according to the SV/PV magnitude relationship. Control
systems can be built from simple elements such as SSR. This is appropriate for situations
which require a low degree of accuracy.

PID control PID calculation and controls proceed according to the previously set PID parameters.
PID parameters can be set manually or through autotuning (AT).
It is the most basic control in this equipment.

Fuzzy control Reduces the amount of overshoot during control. It is effective when you want to suppress
overshoot while changing SV, even during processes where it may take a long time to
reach the target value.

Self tuning control Adds controls while automatically calculating PID to meet the control target or changing
SV. It is effective when the control conditions change frequently.

PID2 control Suppresses the amount of overshoot during control for processes that turn the control
target off and then on again. It is effective when the control target turns on and off while
power flows continuously to the controller.

2-degree-of freedom PID The function is used to suppress overshoot generated in PID control. The 2 degrees
control of freedom PID system of this instrument adopts set value (SV) filter method, which is
effective at suppressing overshoot at the time of setting change or power ON.

216 spira IM-P830-02
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(1) ON/OFF (2-position) control (oNoF)

When you set the control method (CtRL) to oNoF, the device uses ON/OFF control.
In ON/OFF control, the controller switches the control output between ON (100%) and OFF (0%) according to the SV/PV magnitude
relationship. You can set the output hysteresis in the control parameters (CH2 PLT)

Reverse Operation (Heating)
Method used to control the electrical heating furnace. Set the HYS to an appropriate value according to the control target.

sat value

Parameter Set value T
| RIS R IR L
CtRL oNoF L
|
REV RV_ _ l 1
HYS optional (default: 1 °C) control ON—2Y
output PV=SV
Fig. 7.8.5 (a)
Normal operation (Cooling) set value |
Method used to control the cooling machine.
Parameter Set value
CiRL oNoF (LY TN, —
REV No_ _ 1
] V=SV
HYS optional (default: 1 °C) control M
oulpul g PS5V
Fig. 7.8.5 (b)

= During ON/OFF control, the P, | and D settings do not affect control.
= In the manual operation during ON/OFF control, MV displayed by pressing UP key is 100%, and MV displayed by pressing DOWN
key is 0%.

= If the hysteresis width is narrow, and PV and SV are nearly equal, the output may frequently switch on and off. Note that it may
affect the of the contact life.

(2) PID control (Pid)

Pid control starts when the parameter "CtRL" is "Pid". Pid control calculate Pid and output the result according to the set values of the
parameters "P", "i", "d", and "AR". (-5 to 105%)

Each parameter can be set either by manually tuning the values or by running auto-tuning (AT) to automatically set the values.
Related parameters: Auto-tuning (page 33)

(3) Fuzzy control (FUZY)
This control minimizes the overshoot compared to normal PID. Fuzzy control can only be used after auto- tuning has been activated

and a PID set.
Related parameters: Auto-tuning (page 33)
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(4) Self tuning control (SELF)

Adds controls while automatically calculating PID to meet the control target or changing SV. Self-tuning is especially effective for
situations when a high level of control is not needed, but auto-tuning cannot be run due to frequent changes in the control target
conditions. If a high degree of control is required, select PID control, fuzzy control or PID2 control.

Conditions where self-tuning can be used
= When temperature rises right after the power is turned on
= When temperature rises after SV change (or when the controller judges it necessary)

= When the controller judges it necessary because the control has become unstable

sat value

sV

tuning

dead time = == - t
delay

Fig. 7.8.5 (c)

Conditions where self-tuning cannot be used

= During standby

= During ON/OFF (2 setting) control

= During auto-tuning

= During ramp/soak operation

= When input error occurs

= When dual output is used

= When any of the P, |, D, or Ar parameters have been manually configured
= During manual mode

= During soft start

set value, suppresses overshoot

sV

o
controller power
OFF I

close
control loop e

open

Fig. 7.8.5 (d)

Conditions where self-tuning is halted

= When SV is changed (including when SV is changed by the ramp/soak function, remote SV function, or ramp SV.)
= When self-tuning has not finished after running for nine or more hours
= The equipment will not be tuned properly if power is turned on first.

= When redoing the self-tuning settings, first set the control method to PID ("Pid"), and then set back to self-tuning.
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(5) PID2 control (Pid2)

This type of control reduces overshoot during control for processes that turn the control target off and then on again. The algorithm
used prevents over integration

of the PID calculations even while the control loop is still open. PID2 control can only be used after auto-tuning has been activated and
a PID set.

(6) 2-degrees-of-freedom PID (2 FRE)

The 2 degrees of freedom PID system of this instrument adopts set value (SV) filter method, which is effective in suppressing overshoot
at the time of setting change or power ON.

The controllability of 2-degrees-of-freedom PID control changes according to the settings of coefficient a and (3.

If you set coefficient a to 100.0% and 3 to 0.0%, normal PID control is operated.

Adjust a and (3 as follows.

a) seta =40.0%, B =100.0% (Factory default setting)

b) Perform control and check responsibility (overshoot volume).

If overshoot is not reduced, adjust a and B as follows.
Generally, ALPA (a) does not require adjusting. Therefore, it is recommended to use the instrument with ALPA (a) set to 40.0%.

Result of control Coefficient B Coefficient a

Large overshoot Increase B by 20% Decrease a by 10%

Small overshoot Decrease 8 by 20% Increase a by 10%
IM-P830-02 spira 219
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Setting example - Setting the control method to ON/OFF control

Display Operating Procedure
1. Check that the PV/SV display is shown.
E qS "
ESE sV 2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH7 (System parameters).

SV

tH 1
SS

4.Press the @ key to enter CH7 (System parameters). UKY1 (USER key assignment) is
displayed.

5.Use the 0 0 keys to change UKY1 to SVt.

TTaNE
d

sV

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

7. Use the 0 0 keys to change Pid to oNoF.

SV

CE-L |-
P, d

8. Press the @ key to save the change.

v

‘ oMNaF ‘ sv 9. Press the @ key to return to the PV/SV display.
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7.8.6 PRCS Control target (623)

Servo Control and position feedback are not available in the current available hardware configurations.

Description
This controller has three valve control functions.
Select the best function for the current application.

Valve Control Functions

Servo control 1 Controls the motorized valve opening through [OPEN], [CLOSE] connection points.

Servo control 2 Controls the motorized valve opening through [OPEN], [CLOSE] connection points. The opening of the
valve can be displayed by reading the open position signal from the motorized valve, but it cannot be
used in control output calculations.

Position feedback Inserts controls by adding the opening signal from the motorized valve to the control calculation
results. Controls the motorized valve opening through [OPEN], [CLOSE] connection points.
This control can be used when there are opening signals coming from the motorized valve.

(1) Servo Control 1/Servo Control 2

Adjusts and controls the motorized valve opening through [OPEN], [CLOSE] connection points.
In manual mode, press the key to switch between [OPEN] and [CLOSE].
Servo control 1 and servo control 2 have the following differences.

= Servo Control 1: No valve opening display

= Servo Control 2: Has valve opening display

Neither control can be used to control the valve opening itself.

- TESSIEE YRS Mo
DPEN oonnecEon CUiE | eEparanire)

SLISE conreciion pamas

i
1
VT IO L
(B 1) i
:-.-all.ﬂ DEssning
visarva LPERY
| — d
— Ny p—
TIDEAEE] e
Fig. 7.8.6

Notes:

= Servo control 1 can control the motorized valve even without a valve opening signal from the motorized valve. (The motorized valve
opening is estimated from a calculation of the valve stroke time.)

= Servo control 2 adds the valve opening signal display function to servo control 1. Valve position display can be used to automatically
or manually adjust zero/span.

= Zero/span adjustment is necessary for using valve position indication.
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Setting example - Changing the control target from servo1 to servo2

Display

Operating Procedure

245

cal

PV

sV

CH
SvS

PV

SV

Ul
i

PV

sV

REM

PV

sV

1. Check that the PV/SV display is shown.

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH7 (System parameters).

4.Press the @ key to enter CH7 (System parameters). UKY1 (USER key assignment) is

displayed.

5.Use the 0 0 keys to change UKY1 to PRCS.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
7.Use the o 0 keys to change “SRV1” to “SRV2"..

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.8.7 Position Feedback Control (PFB control)

Servo Control and position feedback are not available in the current available hardware configurations.

Description
Position feedback control (PFB) is used to control the position of the motorized valve based on the position signal transmitted from
the motorized valve. During manual mode, the controller displays the valve position signal as MV.

Because it is based on the actual valve position, PFB control is more precise than the servo 1/servo 2 control.

Setting example - Changing to PFB control

Display Operating Procedure
1. Check that the PV/SV display is shown.
EqS "
ESD Sv 2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 0 keys to access CH7 (System parameters).

CH 1|
GyS

sV

4.Press the @ key to enter CH7 (System parameters). UKY1 (USER key assignment) is
displayed.

5.Use the 0 0 keys to change UKY1 to PRCS.

sV

Ui |-
i

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

REM 7. Use the 0 0 keys to change “SRV1” to “PFb”.

pRre -
v
SRV s
8. Pressthe @ key to save the change.
‘ PFb ‘ * ‘ 9. Press the @ key to return to the PV/SV display.
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7.8.8 oNoF ONOFF Hysteresis (624)

Description
Selects the hysteresis operation during two state action.

OFF: Performs two state action at SV+HYS/2 and SV-HYS/2.
ON: Performs two state action at SV, SV+HYS and SV, SVHYS.

oNoF: OFF oNoF: ON
Reverse HYS HYS |
% & | ’ 'y l
sV
sV
Normal Operation HYS ! HYS |
[ ] |t
sV d
SV

Setting example - Setting the start mode to control output manual mode

Display

Operating Procedure

245

25l

PV

sV

CH 1
SvS

PV

SV

Ukt
i

PV

sV

M

alNofF
oFF

PV

sV

\

ol

]
]

sV

1. Check that the PV/SV display is shown.

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH7 (System parameters).

4.Press the
displayed.

5.Use the 0 0 keys to change UKY1 to oNoF.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

7. Use the O 0 keys to change “oFF” to “oN”.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

@ key to enter CH7 (System parameters). UKY1 (USER key assignment) is
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7.8.9 StMd Start mode (626)

Description
Allows you to specify the mode that the device starts up.

Select from the following four options.

Setting range

AUto Control output auto mode
MAN Control output manual mode
REM Remote SV mode

StbY Standby Mode

Note: Remote SV is shown as reference and not available in the current available hardware configurations

Setting example - Setting the start mode to control output manual mode

Display Operating Procedure
1. Check that the PV/SV display is shown.
EqS "
EED sv 2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH7 (System parameters).

LH 1 |

5"15 sV 4.Press the key to enter CH7 (System parameters). UKY1 (USER key assignment) is
displayed.
5.Use the 0 0 keys to change UKY1 to StMd.
HE N e
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
i REM 7. Use the 0 0 keys to change AUto to MAN.
S EMd "
AUEo |
8. Press the @ key to save the change.
(Y=} Y]
‘ AN | s ‘ 9. Press the @ key to return to the PV/SV display.
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7.8.10 dt Control operation cycle (627)

Description
Allows you to set the control operation cycle.

Note: Be sure to restart the controller after changing the setpoint. Setting range: 0.1t0 0.9s,1t0 99 s

Setting example - Setting the control operation cycle to 0.2 seconds.

Display Operating Procedure
1. Check that the PV/SV display is shown.
EqS "
ESD sv 2. Press and hold the @ keyto display CH1 (PID parameters).

3. Use the 0 key to access CH7 (System parameters).

(H 1
S'T’S sV 4.Press the key to enter CH7 (System parameters). UKY1 (USER key assignment) is
displayed.

5.Use the 0 0 keys to change UKY1 to dt.

Ui |-
i

sV

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

REM 7. Use the 0 0 keys to change 0.1 to 0.2.
dt .
O. 0| s
8. Press the @ key to save the change.
r
‘ g.c ‘ > ‘ 9. Press the @ key to return to the PV/SV display.
226 ir IM-P830-02
SP %arco

CTLS Issue 2
SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

7.8.11 PLtS PID palette switching method (628)

Description

This instrument is provided with 7 groups of control palettes (group of control parameters) in CH2 (PLT), in addition to control parameters
in CH1 (PID). Control can be made while switching these control palettes.

Select control palette switching method with PLTS parameter.

0 (PID selection) Operation is performed with the control palette set at PLN1 (PID selection).

1 (SV selection) Operation is performed with the control palette of the SV No. selected by Svn.

2 (Switch according to PV) Operation is performed while control palettes are automatically switched depending on the measurement
value (PV), with the value set for REF1 to REF7 as threshold.

The following figure shows the relation between the PV reference point and the control palettes.

k Messurement vabue (FV)
-
Control paletis 7
TR ] e e s e e . A i i, e e i o i
Control paletie &
PR =] s ' oy i i e e T T
Control palette §
L - R e e e e e b e b e e o e e T i e e et bl 2
Control palatis 4
BB B s e o o e e R e e B e e e e e i
Control paletie 3
REF3 A
Control paletie 2
- e e e - e e e e i . L B e
Control paletie 1
Lo iha?T B et~ N St e, st it Ma AL S i 7. iy Control parameter
0% =4
Fig. 7.8.11
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Setting example - Switching palettes by SV selection No.

Display Operating Procedure
1. Check that the PV/SV display is shown.
BqS "
ESD sV 2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH7 (System parameters).

sV

CH 1
S

4.Press the key to enter CH7 (System parameters). UKY1 (USER key assignment) is
displayed.

5.Use the 0 0 keys to change UKY1 to PLtS.
urti |
d

sV

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

o1 L REM 7. Use Use the 0 0 keys to change 0 to 1.
PLES |-

O sv

v

8. Press the @ key to save the change.

-

s ‘ 9. Press the @ key to return to the PV/SV display.
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7.9 CH8 MATH (Calculation parameters)

7.9.1 Calculations

MAtH Simple calculation ON/OFF (650)
W1MA to MAo4 Simple calculation setting and result (651 to 730)
CoN1 to CoNA Constant setting (731 to 740)

Description

The controller can make calculations with alarm outputs or control status, and send calculation results to DO or LED.

A calculation is done by combination of function blocks called "wafer".

= You can register 10 wafers maximum.

= There are the following six kinds of calculation in the simple calculation function.

Return to Contents

1 RFLGC1 2 RELGC?
|N1E—I_D°—NGT A A+B+C OUTY
| [ ———pno A+B+C ouT2
IN2 e B = 4
—] >—or A+B+C ouTs
N3 —J >——or c A+B+C |our4
|
3 RFLGC3 4 RFLGC4
" A+B+C lours " A+B)+C lours
A*B-C ouT2 (A+B)*C outz
B H B B
A+B+C 0uTS (A+B)-C ouT3
c A=B-C |our4 c (A+B)-C |our
5 RFLGC5 6 RFSWCH
A A+B+C ouT| s R e
— | S—
A*B+C ouT2 rl ouTz
B £ —_ IN2 M_
A+B+C ouT3 |
c A-B+C ouTe e
Fig. 7.9.1 (a)
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No Category Function
0 No input
3 Alarm 1
4 Alarm 2
5 Alarm output Alarm 3
6 Alarm 4
7 Alarm 5
20 Ramp soak (OFF)
21 Ramp soak (RUN)
22 Ramp soak event output Ramp soak (HOLD)
23 Guarantee soak (GS)
24 Ramp soak (END)
30 Simple calculation result wafer 1 output 1
31 Simple calculation result wafer 1 output 2
32 Simple calculation result wafer 1 output 3
33 Simple calculation result wafer 1 output 4
simple calculation result
66 Simple calculation result wafer 10 output 1
67 Simple calculation result wafer 10 output 2
68 Simple calculation result wafer 10 output 3
69 Simple calculation result wafer 10 output 4
70 Constant 1
Constant
79 Constant 10
94 Underrange
95 Overrange
Input error
98 Range setting error
103 Input error
104 Auto/manual mode status
105 RUN/standby status
107 Operation information Autotuning RUN/STOP
108 Autotuning normal type startup
109 Autotuning lowPV type startup
Continued on next page
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No Category Function
170 Time signal (step 1 ramp)
171 Time signal (step 1 soak)
172 Time signal (step 2 ramp)
173 Time signal (step 2 soak)
Ramp soak time signal
294 Time signal (step 63 ramp)
295 Time signal (step 63 soak)
296 Time signal (step 64 ramp)
297 Time signal (step 64 soak)
300 Time signal (1st step ramp)
301 Time signal (1st step soak)
302 Time signal (2nd step ramp)
303 Time signal (2nd step soak)
Ramp soak relative time signal
424 Time signal (63th step ramp)
425 Time signal (63th step soak)
426 Time signal (64th step ramp)
427 Time signal (64th step soak)
CTLS Iseue 2 SPIrX arco 231
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(1) Simple calculation ON/OFF (MAtH) (650)

Allows you to switch between ON/OFF of simple calculation.
Setting range: ON, OFF

(2) Calculation setting (wafer 1 to wafer 10) (W1MA to WAMA) (651 to 723)

Allows you to set the contents of wafer calculation.

Setting range: 1 to 6

(3) Input 1 setting (wafer 1 to wafer 10) (W1i1 to WAIi1) (652 to 724)
Input 2 setting (wafer 1 to wafer 10) (W1i2 to WAIi2) (653 to 725)
Input 3 setting (wafer 1 to wafer 10) (W1i3 to WAI3) (654 to 726)
Sets the input used in wafer calculation.
Setting range: 0 to 347

(4) Output 1 setting (wafer 1 to wafer 10) (W101 to WAo1) (655 to 727)
Output 2 setting (wafer 1 to wafer 10) (W102 to WA02) (656 to 728)

Output 3 setting (wafer 1 to wafer 10

(W103 to WA03) (657 to 729)

)
Output 4 setting (wafer 1 to wafer 10) (W104 to WAo04) (658 to 730)
Shows the result of wafer calculation.

(5) Constant 1 to constant 10

Allows you to set the constant used in wafer calculation.

Setting range: -32767 to 32767

2 RFLGC2
_,. A A+B+C ouTH— - Do1
e Tl (legical sum of
A+B+C ouTz alarm 1, 2 and 3)
[Aemz —| & -
- [ A+B+C ouT3
TINEIT\'I 3' — A+B +_.E oUTH
Fig. 7.9.1 (b)
Screen No. Display Set value Description
650 MAtH ON Makes the simple calculation.
651 W1IMA 2 Carries out the "logical operation wafer 2" on wafer 1.
652 WA1i1 1 Enter the Alarm 1 ON/OFF information to the input 1 of wafer 1.
653 WA1i2 2 Enter the Alarm 2 ON/OFF information to the input 2 of wafer 1.
653 WA1i3 3 Enter the Alarm 3 ON/OFF information to the input 3 of wafer 3.
601 doft 30 Outputs the output 1 of wafer 1 from DO1.

Note: ALRM2 to ALARMS are shown as reference and not available in the current available hardware configurations
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Setting example - Setting DO1 to output a logical sum of ON/OFF information of Alarm 1, 2, and 3

Display

Operating procedure

gH5

250

PV

sV

4 .Press the

PV

sV

is displayed.

PV

sV

SV

MANU

PV

sV

1. Check that the PV/SV display is shown.

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH8 (System parameters).
@ key to enter CH8 (System parameters). MAtH (simple calculation ON/OFF)

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

6.Use the 0 Q keys to change oFF to oN.

7. Press the @ key to save the change.

8.Use the 0 0 keys to change MAtH to W1MA..
9. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

‘ 10.Use the 0 0 keys to change 1 to 2.
11.Press the @ key to save the change.

12.Use the 0 0 keys to change MAtH to W1i1..

Continued on next page

IM-P830-02
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Display Operating procedure
MANU 13.Set W1i1 to "1", W1i2 to "2", and W1i3 to "3".
i (1 1
oo "
!l sv
14.Press the @ key to save the change.
MANU

PV

sV

MANU

§§
=2
——
——

PV

SV

PV

SV

PV

8

15.Press the 0 key to enter CH7 (System parameters).

16. Set do1t to 30.

17.Press the @ key to save the change.

18. Press the @ key to return to the PV/SV display.

19. Turn the power off and on again.
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710 CH9 COM (Communication parameters)

This device uses an RS-485 interface and can therefore communicate with personal computers, programmable operation indicators,
and other devices. These parameters set the communication conditions for sending and receiving data.

PiDgy HTTaTEE
onmiler

I RE-438

/ ) .
i 7 . il
F. : . *a?‘]
11 ) . .
- = %f'ﬁ:"f Persona _,-/‘

PLinater commniston Jaii

52020 1 RS8035 converey

Note:

When using an RS-232C to RS-485 converter, make sure to correctly connect the cable between the converter and master.
Communication will not occur properly if the connection is incorrect.

Also make sure to correctly set any communication settings (such as communication speed and parity) on the RS-232C and RS-485
converter. Communication will not occur properly if the settings are incorrect.

The following describes the typical communication behavior available when using MODBUS RTU.

The center of communications (personal computer, etc) on a network is called the "master". There can only be one master per network.
The other devices on the network (including this device) are called "slaves" (1: N connection communication). Set a station number for
each slave so that they do not overlap with each other. Communication consists of the master sending out a message with a station
number attached and each slave determining if the message is meant for it. The slave to which the message was sent then responds

to the master. Slaves do not initiate communication. A network consists of 1 master and up to 31 slaves (including this device). A network
cable can be up to 500m long.

Refer to the "IM-P830-07 SPC30, SPC35 Modbus RS485 Communications" for information on communication procedures, protocol
and settings.

IM-P830-02 spira 235
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710.1 CtyP Communication type (760)

Description
Selects the type of communication.

Setting range

0 Modbus RTU
1 Cooperative operation
2 Programless communications

Their functions are as follows: Refer to the "IM-P830-07 SPC30, SPC35 Modbus RS485 Communications" for the detail.

0: MODBUS RTU Typical master/stave communication is available. A PC or PLC acts as a master, while
multiple controllers act as as slaves. Communication is made in such a way that the master
sends messages to the slaves, and the slaves respond to it.

1: Cooperative operation When you control one controller, the other controllers follow it. The controller acts as a
master, while other controllers act as slaves. When you change the settings of the master
controller, a message will be sent to all slave controllers so that they follow the change of the

master.
2: Programless PLC can read the data of controllers or write data on controllers without preparing a rudder
communication program. One PLC act as a master, and multiple process controllers act as slaves. Each

controller in turn carries out master-slave communication with PLC. The communication
protocol is MODBUS RTU.

Note: Be sure to restart the controller after changing set points.
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Setting example - Setting the communication to option 2

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
c50 | s

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH9 (Communication parameters).

SV

™
=
=X

4.Press the @ key to enter CH9 (Communication parameters).
CtyP (communication type) is displayed

5. Press the @ key (The first digit of the lower part of the screen begins to blink.)

LeEYP |-

]
0| sv

6. Use the 0 0 keys to change 0 to 2.

‘ c ‘ > ‘ 7. Press the @ key to save the change.

8. Press the @ key to return to the PV/SV display.
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7.10.2 StNo Station No. (761)

Description
Allows you to set the station number.

Setting range: 0 to 255

(Note that setting the station number to 0 will suspend communication.)
If there are two or more slave devices, make sure that they do not have the same station numbers. If two devices on the same network
share a station number, communication becomes unavailable.

Setting example - Setting the station No. to 3

Display Operating Procedure
1. Check that the PV/SV display is shown.
cH5 |-
250 | s

r
=

PV

sV

StNo (station No.) is displayed.

PV

sV

6. Use Use the O 0 keys to change 1 to 3.

‘ 7. Press the @ key to save the change.

8. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).
3. Use the 0 key to access CH9 (Communication parameters).
4 Press the @ key to enter CH9 (Communication parameters).

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.10.3 SPEd RS485 baud rate (762)

Description

Allows you to set the baud rate of RS-485 communication.

Setting range: 96 (9600 bps), 192 (19200 bps), 384 (38400 bps), 115 k (115 kbps)

Note: Be sure to restart the controller after changing the setpoint.

Setting example - Setting the baud rate to 19200 bps

Display Operating Procedure
1. Check that the PV/SV display is shown.
E' L 5 Py
[
250 |

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH9 (Communication parameters).

r
=

PV

SV

PV

sV

5FE

56

PV

sV

/32|

4.Press the @ key to enter CH9 (Communication parameters).

StNo (station No. type) is displayed

5. Use the O 0 keys to change StNo to SPEd.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
7. Use the 0 0 keys to change 96 to 192.

8. Press the @ keyto save the change.

‘ 9. Press the @ key to return to the PV/SV display.

IM-P830-02
CTLS Issue 2
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7.10.4 PRtY RS-485 parity (763)

Description
Allows you to set the parity check of RS-485 communication.

Setting range: NoNE (no parity), odd, EVEN

Note: Be sure to restart the controller after changing the setpoint.

Setting example - Setting the RS-485 parity to NoNE (no parity)

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
250 | s

™
=
=X

PV

sV

StNo (station No. type) is displayed

5. Use Use the 0 0 keys to change StNo to PRtY.

PV

sV

7. Use Use the 0 0 keys to change odd to NoNE.

PREY

PV

sV

sV

8. Press the @ key to save the change.

‘ 9. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH9 (Communication parameters).

4.Press the @ key to enter CH9 (Communication parameters).

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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7.10.5 iNtV RS-485 response interval (764)

Description

Allows you to set the time interval before sending response.
Setpoint x 20 ms makes the response interval time.

Setting range: 0 to 100

Setting example - Setting the responce interval to 40 ms

Operating Procedure

1. Check that the PV/SV display is shown.

cH5

c50

PV

sV

2. Press and hold tthe @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH9 (Communication parameters).

LH

m

==
=3

PV

sV

PV

sV

PV

sV

4.Press the @ key to enter CH9 (Communication parameters).

StNo (station No. type) is displayed

5. Use the 0 0 keys to change StNo to iNtV.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
7. Use the 0 0 keys to change 1 to 2.

8. Press the @ key to save the change.

‘ 9.Press the @ key to return to the PV/SV display.

IM-P830-02
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7.10.6 SCC Communication permission (767)

Description
Allows you to specify whether the master is permitted or forbidden to write to the slave.

Setting range:
= R:read only

= RW: read/write

Setting example - Setting the responce interval to 40 ms

Display Operating Procedure
1. Check that the PV/SV display is shown.
245~
250 | s

™
S

sV

StNo (station No. type) is displayed

5. Use the 0 0 keys to change StNo to SCC.

5EMNa |

! ] sv

7. Use the 0 0 keys to change RW to R.
500 g

R | sv

8. Press the @ key to save the change.

‘ R ‘ > ‘ 9. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH9 (Communication parameters).

4.Press the ? key to enter CH9 (Communication parameters).
o

6. Press the @ key (The first digit of the lower part of the screen begins to blink.)
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7.10.7 UAO01 to UA32 MODBUS user address setting 1 to 32 (769 to 800)

Description

By registering a MODBUS communication address with the user address area, you can read/write the data of addresses through one
communication even if those address are not sequential.

You can register 32 addresses maximum.

The registered addresses are allocated to MODBUS address 45001 to 45032. By reading/writing on MODBUS address 45001 to 45032,
you can read/write the data of registered addresses.

Setting range: 30001 to 49999

Note: Be sure to restart the controller after changing the setpoint.

Setting example - Setting the responce interval to 40 ms

Display Operating Procedure
1. Check that the PV/SV display is shown.
2H5 |~
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH9 (Communication parameters).

LH 9 |-

sV

™
=
=X

4 .Press the @ key to enter CH9 (Communication parameters).
StNo (station No. type) is displayed

5. Use the 0 0 keys to change StNo to UA01.
S t , "
A

!l sv

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

7. Use the 0 0 keys to change 30001 to 30100.
=Ty o
e
Ad3 0001 |s

8. Press the @ key to save the change.

,_’:,’ ‘ sV ‘ 9.Repeat the same steps to set other user addresses.

10. Press the @ key to return to the PV/SV display.
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7.10.8 Cooperative operation parameters

CSVG Communication SV gain (801)
CSVS Communication SV shift (802)
kykd Cooperative operation items (803)
APCy All parameters copy (804)

7.10.9 Programless communication parameter

PLSt Target PLC station No. (805)

PAdk PLC registration number allocation rule (806)

MSWt Communication interval between controllers (807)

PLWt Communication interval between PLC and controllers (808)

PLAd Head of PLC registration numbers (809)

SA01 to SA16 Modbus address of data No.1 to No. 16 in setting area (810) to (825)
MAO1 to MA16 Modbus address of data No.1 to No. 16 in monitor area (826) to (841)

Refer to the "IM-P830-07 SPC30, SPC35 Modbus RS485 Communications" for configuration of cooperative operation parameters and
programless communicaiton parameters.
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7.10.10 AFix Auto Fix (842)

Description

Sets whether or not to automatically save parameter values that are written via communication onto EEPROM.
Setting range oN: Automatic data save, oFF: No data save

Setting example - No data save

Display

Operating Procedure

1. Check that the PV/SV display is shown.

cH5

25

PV

SV

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH9 (Communication parameters).

™

==
=3

PV

B

Y]
SIL_‘IVD P
sV

\/
ICI,FI' /\ Py

sV

4.Pressthe @ key to enter CH9 (Communication parameters).

StNo (station No. type) is displayed

5. Use the 0 0 keys to change StNo to AFix.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
7. Use the 0 0 keys to change oN to oFF.

8. Press the @ key to save the change.

‘ 9. Press the @ key to return to the PV/SV display.

IM-P830-02
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711 CH10 PFB (PFB parameter)

7111 PGAP PFB dead band (870)

Description
The dead band can be set to not output the valve open or close signal.
Using the valve dead band suppresses the motorized valve hatching and allows greater stabilization of the output.

Range: 0.0% to 100.0%
Note: Narrow dead band may cause output chattering.

PGAP PGAP

>

. A A )
Valne open signal Valne open signal
on on

-
-

— Valne P

Hys  opening  Hys
(Hys=PGAP/2 fixed)

Fig. 7.11.1
Setting example - Setting parameter mask
Display Operating Procedure
1. Check that the PV/SV display is shown.
255
250 | s
2. Press and hold the @ keyto display CH1 (PID parameters).
3. Use the 0 key to access CH10 (PFB parameters).
I .
L (Y]
PFR |«
4.Press the key to enter CH10 (PFB parameters). PGAP (PFB dead band) is
displayed

5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
PGAP |-

0l sv

C3

6. Use the 0 0 keys to change 0.0 to 10.0.

r
b ‘ s ‘ 7. Press the @ key to save the change.

8. Press the (@) key to return to the PV/SV display.
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7.11.2 tRVL Valve stroke time (871)

Description
This function controls the time it takes for the motorized valve to go from fully open to fully closed.
Refer to the motorized valve makeris catalog for the correct stroke time.

Range: 5 sec to 180 sec

Setting example - Setting the valve stroke time to 50 seconds

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |-
d50 | s

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH10 (PFB parameters).

CH 0]
PFR |«

4.Press the @ key to enter CH10 (PFB parameters).

PGAP (PFB dead band) is displayed

5. Use the O 0 keys to change PGAP to tRVL.

PGAF |-

mn
W | sV

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

T 7. Use the 0 0 keys to change 30 to 50.
\

L ’ T " L PV

30| sv

8. Press the @ key to save the change.
S0 sv
U 9. Press the @ key to return to the PV/SV display.
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711.3 CAL PFB input adjustment (873)

Description
This function adjusts whether PFB input is zero (fully closed) or span (fully opened).
There are automatic and manual methods for adjusting.

Setting Function Explanation

0 None/forcible termination Ends adjustment immediately

1 Zero adjustment Manually adjust zero

2 Span adjustment Manually adjust span

3 Automatic adjustment Automatically adjusts zero/span

Making Adjustments Manually
This section explains how to make motorized valve adjustments manually.

Note: Manual adjustment must be set in the order zero (fully closed), then span (fully open).
Adjustments cannot be made on just zero or just span.

Setting example - Making the adjustment manually

Display

Operating Procedure

295

c50 | s

MAN 2. Change to the manual mode. (Refer to “auto/manual switchover” in section 7.7.1.)

245 -

250 |

3. Press the
motorized valve..

PFR |

5. Press the

PEHP PV displayed.
rn

sV

C
c3

1. Check that the PV/SV display is shown.

@ key to move to PV/MV display, and press the 0 key to fully open the

4.Press the @ key to display CH1 (PID parameters).

Use the 0 key to access CH10 (PFB parameters).
key to enter CH10 (PFB parameters). PGAP (PFB dead band) is

6. Use the 0 0 keys to change “PGAP” to “CAL".

248
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Setting example - Making the adjustment manually (continued)

Display Operating Procedure
~ ] 7. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
PV
L lq L
n
0| sv
8. Use the 0 0 keys to change “0” to “1”.

-_—

s 9. Press the @ key.

+ When the value on SV display automatically changes from “1” back to “0”, the zero
adjustment is finished.

7| sy
u
10. Press the @ key to return to the PV/SV display.
MAN 11. Fully open the motorized valve by using the 0 key.
245
100 | sv

12. Press and hold the @ key to display CH1 (PID parameters).

13.Use the 0 key to access CH10 (PFB parameters).
— H 1.,
L (]

PFE |

14. Press the key to enter CH10 (PFB parameters). PGAP (PFB dead band) is displayed.
Y p play

PLAP |~

nnl e
u.g
15. Use Use the 0 0 keys to change “PGAP” to “CAL".
] 16. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
=R P
n
Ol sv
17. Use the 0 0 keys to change “0” to “2”.

E’ s 18. Press the @ key.

+ When the value on SV display automatically changes from “2” back to “0”, the span
adjustment is finished.

C3

SV

19.Press the @ key to return to the PV/SV display.
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Making the adjustment automatically
The following steps explain how to make adjustments to zero and span automatically.

= In automatic adjustment, the controller fully opens or fully closes the motorized valve to make zero and span adjustment for PFB
input. The controller also change the valve stroke time "TrvL" to the optimal value.

= When running automatic adjustment with “CAL” at “3”, an adjustment error has occurred if the display changes to “10” or “20".
Remove the source of the error and perform adjustment again.

CAL display Function Error source Measures against error

10 Over travel time Automatic adjustment The full stroke time greater than 180 seconds cannot
does not finish within 180 be used for the motorized valve.
seconds. Use a full stroke time within 180 seconds for the

motorized valve.

20 PFB span error There is an error in the Recheck the valve control output and PFB input wire
span value for PFB input. connection.

Setting example - Making the adjustment automatically

Display Operating Procedure

295

c50 | s

1. Check that the PV/SV display is shown.

MAN 2. Change to the manual mode. (Refer to “auto/manual switchover” in 7.1.1.)
2H5 -
250 | s 3. Press and hold the @@ key to display CH1 (PID t
U . y play ( parameters).

4.Use the Q key to access CH10 (PFB parameters).

CH 0 [
PFE |

5. Press the @ key to enter CH10 (PFB parameters). PGAP (PFB dead band) is
PEHP PV displayed.
0.0 | sv 6. Use the 0 0 keys to change “PGAP” to “CAL".
] 7. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
’_ I L PV
01 sv 8. Use the 0 0 keys to change “0” to “3".

+ 9.Press the @ key.

_:,' sV The motorized valve will automatically move from fully open to fully closed and record
those positions. When the value on SV display automatically changes from “3” back to
+ “0”, the adjustment is finished.
U v 10. Press the @ key.
When the value on SV display automatically changes from “1” back to “0”, the zero
adjustment is finished.
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712 CH11 DSP (Parameter mask)

7121 dp01 Parameter mask

Description

The parameter mask allows you to hide unused parameters or to skip over the parameters you want to keep their setpoints. To hide a
parameter, change its parameter mask setting from "diSP" to "oFF". You can also select a whole channel to hide.

Note: Do not let the parameters which are not described in this operation manual appear on the screen.

Setting example - Setting parameter mask

Display Operating Procedure
1. Check that the PV/SV display is shown.
Y 5 pv
[
250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH11 (PFB Parameter mask).

L 11
l_lLI I P

d5P | s
4.Press the @ key to enter CH11 (Parameter mask). dSP (parameter mask) is displayed.
d5F g
CH | s
To set parameter mask for a whole channel
T 5. Press the @ key.
]
ID [T "
Use the 0 Q keys to select the CH to hide, and the press the @ key
di 5P | s
* To set parameter mask for each parameter
| aFF |«
6.Use the 0 0 keys to select CH to which the parameter you want to hide belongs.
d5F g
LHI PiD|s
7. Press the @ key
PV
di 5P | s

8. Use the 0 0 keys to select the parameter to hide, and the press the @ key

-

ofF ‘ > ‘ 9. Press the @ key to return to the PV/SV display.
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713 CH12 CFG (Configuration parameters)

7.13.1 toUt Operation timeout (940)

Description
Sets the time until the display returns to the PV/SV screen when no operation is made during setting mode (channel display or parameter
display).

Setting range: 15S: 15 sec., 30S: 30 sec., 60S: 60 sec., 5M: 5 min., 10M: 10 min., non: no return

Setting example - Setting the operation timeout to 5 minutes

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
250 | s

- ] 2. Press and hold the @ keyto display CH1 (PID parameters).
CH I2 |~

LFG |s

3. Use the 0 key to access CH12 (Configuration parameters).

ELT e

FH | sv

4.Press the @ keyto enter CH12 (Configuration parameters).
t. I 1 ’L_- pv

oo toUt (operation timeout) is displayed.
bO5 | sv
5. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
M| sv ‘ 6. Use the keys to change 60S to 5M.
7. Press the @ key to save the change.
8. Press the @ key to return to the PV/SV display.
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713.2 SoFK Blinking SV during soft start (942)

Description
Specifies whether or not to blink “SoFT” on SV display during soft start.

Setting range: oFF: does not display “SoFT” and SV alternately. oN: displays “SoFT” and SV alternately.

Setting example - Setting not to blink SoFt

Display Operating Procedure
1. Check that the PV/SV display is shown.
cH5 -
o250 |

2. Press and hold the @ key to display CH1 (PID parameters).

EH ,’E‘ v

LRG|
3. Use the 0 key to access CH12 (Configuration parameters).
4.Press the @ key to enter CH12 (Configuration parameters).
EolE [
Iy toUt (operation timeout) is displayed.
CH|sv

5. Use the 0 0 keys to change toUt to SoFt.

S5ofFt |»

[N
o | SV
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
‘ o F’C ‘ v ‘ 7. Use the 0 0 keys to change oN to oFF.
8. Press the @ key to save the change.
9. Press the @ key to return to the PV/SV display.
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7.13.3 ALMF Blinking PV/SV at ALM (943)

Description
Specifies the contents displayed when an alarm occurs.

Setting Function

0 Displays PV (no change)

1 Displays PV and the alarm status alternately

2 Displays flashing PV

3 Displays the alarm status only (PV is not displayed)

The following shows the detail of the contents displayed for each setting.

Setting 0: Displays PV (no change)

Fig. 7.13.3 (a)

Setting 1: PV and the alarm status are alternately displayed when an alarm or alarms occur.
PV and the alarm number that is activated (“AL1” for the alarm 1 and “AL2” for the alarm 2) are alternately displayed.
The alarm number that is activated (“AL1” for the alarm 1, “AL2” for the alarm 2).

[PV ] | “AL1" Py | | *AL2" |

[ sv | [ sV sV | | sv |

PV for 3 sac “AL1" for 1 sec PV fior 3 sac. BLZ for 1 sec

Fig. 7.13.3 (b)

Setting 2: Blinking PV is displayed when an alarm or alarms occur.

|PV{Blink}

sV

Fig. 7.13.3 (c)
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Setting 3: The alarm status is only displayed when an alarm or alarms occur. PV is not displayed.
Will be displayed on PV display area.

The alarm number that is activated (“AL1” for the alarm 1, “AL2” for the alarm 2).

When both of the alarm 1 and 2 are activated, “AL1” and “AL2” are displayed alternately.

“AL1" AL
ls
SV Swilches SV
pvary
3 sec
Fig. 7.13.3 (d)

Setting example - Setting to display only the alarm status during an alarm

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |-
d50 | s

2. Press and hold the @ keyto display CH1 (PID parameters).

3. Use the 0 key to access CH12 (Configuration parameters).

EH ,’E’ pu
LF

G| sv

4.Press the @ keyto enter CH12 (Configuration parameters).

[
t [ " toUt (operation timeout) is displayed.
bOS | sv

5. Use the O Q keys to change toUt to ALMF.

Y
lql_llllc P

]
O sv

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

‘ 3 ‘ sv ‘ 7. Use the 0 0 keys to change 0 to 3.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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7.13.4 LoFF Display timeout (944)

Description
With this function, the displays and indicator lamps are automatically turned off if the specified time passed without any key operation.

Setting Function

oFF Displays stay ON

158 Displays are turned off 15 seconds after the last key operation.
30S Displays are turned off 30 seconds after the last key operation.
1M Displays are turned off 1 minute after the last key operation.
5M Displays are turned off 5 minutes after the last key operation.

When the displays are turned off, all the displays and lamps except SV lamp will be turned off and PV lamp blinks.
The displays stay ON during an input error or an alarm status.
PV and SV will be turned on when an input error or an alarm occurs during the displays are turned off.

Setting example - Setting to display only the alarm status during an alarm

Display Operating Procedure
1. Check that the PV/SV display is shown.
ZH5 |~
o250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

H 12 |

rcr|s
L Fu 3. Use the 0 key to access CH12 (Configuration parameters).
L 1 4.Press the @ key to enter CH12 (Configuration parameters).
PV
L D L t toUt (operation timeout) is displayed.
bO5 | sv

5. Use the 0 0 keys to change toUt to LoFF.

LoFF  |»

oFF |sv
6. Press the @ key (The first digit of the lower part of the screen begins to blink.)
\
‘ 1'5 5 ‘ sV ‘ 7. Use the 0 0 keys to change oFF to 15S.
8. Press the @ key to save the change.
9. Press the @ key to return to the PV/SV display.
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7.13.5 dSPt PV/SV display OFF (945)

Description
This parameter is used to manually turn off the PV, SV, and LED lamps on PV/SV screen.

Setting Function

0 PV, SV, and LED lamps stay ON

1 SV display OFF.

2 PV display OFF

3 PV and SV displays OFF

4 PV, SV, and LED lamps OFF.

5 SV display OFF (relights for 5 sec. by pressing any key)

6 PV display OFF (relights for 5 sec. by pressing any key)

7 PV and SV displays OFF (relights for 5 sec. by pressing any key)

8 PV, SV, and LED lamps OFF (relights for 5 sec. by pressing any key)

In settings 5 to 8, the displays and lamps stay ON even after 5 seconds, if an input error or an alarm has occurred.
PV and SV will be turned on when an input error or an alarm occurs during the displays are turned off.

Setting example - Turning off the PV display

Display Operating Procedure
1. Check that the PV/SV display is shown.
Y S Py
L
250 | sv 2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH12 (Configuration parameters).

PV

sV

PV

sV

4.Press the @ key to enter CH12 (Configuration parameters).

toUt (operation timeout) is displayed.

5. Use the 0 0 keys to change toUt to dSPt.

PV

sV

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

7. Use the 0 0 keys to change 0 to 2.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

IM-P830-02
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7.13.6 FLtF Blinking PV at input error (946)

Description
Allows you to set whether or not to blink PV during an input error (UUUU, LLLL, ERR).

Setting Function
0 PV blinks during an input error
1 PV does not blink during an input error

Setting example - Setting PV display not to blink during an input error

Display Operating Procedure
1. Check that the PV/SV display is shown.
245 |~
[
250 | s

E,L-[ ,'E' pv

LRG| s
3. Use the 0 key to access CH12 (Configuration parameters).
T 4.Press the @ key to enter CH12 (Configuration parameters).
PV toUt (operation timeout) is displayed.
Eolt
bOS | sv

5. Use the 0 0 keys to change toUt to FLtF.

FLEF |-

r
0| sv

!
‘ ! ‘ sv ‘ 7. Use the O 0 keys to change 0 to 1.

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

2. Press and hold the @ key to display CH1 (PID parameters).

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
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713.7 bLit Brightness (947)

Description
Allows you to set the brightness of LED backlight.

Setting range: 0 to 3 (3 is the brightest)

Setting example - Setting the brightness to 0 (the darkest)

Display Operating Procedure
1. Check that the PV/SV display is shown.
Y 5 pv
L
250 | s

'md N B 2. Press and hold the @ key to display CH1 (PID parameters).
L h ": PV

recr
LRG| s
3. Use the 0 key to access CH12 (Configuration parameters).
4.Press the @ key to enter CH12 (Configuration parameters).
t. 0 U t PV toUt (operation timeout) is displayed.
bO5 | sv

5. Use the 0 0 keys to change toUt to bLiT.
bLiE |~

J | sv

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

s ‘ 7. Use the 0 0 keys to change 3 to 0.

Ca

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.

IM-P830-02 spira 259
CTLS Issue 2 Zsarco

SPC30, SPC35 Single-Loop PID Process Controllers



Return to Contents

7.13.8 bCoN Control at burnout (948)

Description
Allows you to set whether to continue or to stop control when the device detects a burnout of PV input.

Setting range: oN: continues control oFF: Stop control (control output depends on the set values of FLO1 and FL02.)

Setting example - Setting to continue the control at burnout

Display Operating Procedure
1. Check that the PV/SV display is shown.
C PV
o245
o250 | s

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the 0 key to access CH12 (Configuration parameters).
CH 2 |~
LF

5l s

4.Press the @ key to enter CH12 (Configuration parameters).
EolE |
Ly toUt (operation timeout) is displayed.
605 | sv

5. Use the 0 0 keys to change toUt to bCoN.

BLaoMN |~

aFF |sv
6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)
[yl
‘ o | s ‘ 7. Use the 0 0 keys to change oFF to oN.
8. Press the @ key to save the change.
9. Press the @ key to return to the PV/SV display.
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Description
Displays the model code of the controller.

7.13.9 PLO01 to PL13 Model code (950 to 962)

Setting example - Checking the model code

Return to Contents

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
o250 | s
I i j 2. Press and hold the @ key to display CH1 (PID parameters).
L H (' "
LRG| s
3. Use the 0 key to access CH12 (Configuration parameters).
i 4.Press the @ key to enter CH12 (Configuration parameters).
PV
t oo toUt (operation timeout) is displayed.
bO5 | sv
T 5. Use the 0 0 keys to change toUt to PLO1. (The first code is displayed.)
F Lo v
P osv
=i 6. Use the @ key to check PLOZ to PL13.
(g2 |-
Uy (The code from the second to the 13th appears in order.)
Wl osv
o r 3
N "
F|sv
E
l '_ ' PV
0| sv

7. Press the @ key to return to the PV/SV display.
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7.13.10 RSt Reset (963)

Description
Allows you to reset the controller without recycling the power.

Setting range: oFF: do nothing RSt: reset the controller

Resetting the controller is equivalent to turning the power off and on.

Setting example - Resetting the controller

Display Operating Procedure
1. Check that the PV/SV display is shown.
Y 5 Pv
L
250 | s

PV

sV

toUt (operation timeout) is displayed.

5. Use the 0 0 keys to change toUt to RSt.

EalE |
bOS | v
,L_T'S,L_- v
oFF | sv

\
PoL ‘ sv

6. Press the @ key

‘ 7. Use the 0 0 keys to change oFF to RSt.

8. Press the @ key to reset the controller

2. Press and hold the @ keyto display CH1 (PID parameters).

3. Use the 0 key to access CH12 (Configuration parameters).

4.Press the @ key to enter CH12 (Configuration parameters).
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713.11 VER1 to VER4 Software version (965 to 968)

Description

You can check the software version.

Setting example - Checking the software version

Display Operating Procedure
1. Check that the PV/SV display is shown.
cH5 |-
Pod sv

2. Press and hold the @ key to display CH1 (PID parameters).

3. Use the Q key to access CH12 (Configuration parameters).

=
'_’L-, ',E PV
CFG s

11
EDuJL_' P
bOS | sv

PV

sV

PV

sV

4.Press the @ keyto enter CH12 (Configuration parameters).
toUt (operation timeout) is displayed.

5. Use the 0 0 keys to change toUt to VER1.

6. Press the 0 key by looking from VER1 through VER4, you can check the software version.

7. Press the @ key to return to the PV/SV display.

IM-P830-02
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714 CH13 PASS (Password parameters)

7141 PAS1 to PAS3 Password setup (990 to 992)

Description

Allows you to hide a bundle of channels. Once you set a password, an operator will need to enter the password to see the channels.
You can set three passwords maximum: PAS1, PAS2, and PAS3.

Passwords are required at the points shown below. By entering the correct password, you can proceed to the next screen.

Note: If you forget the password, you can use the master password (FEFE) .

Operation mode (Operation screen)

PWISV display J ] PVIMV display | iPWEleciri-:.ily display |

Enter the password If "PAS1™ is
enabled,

Operation mode

AUTOIMANUAL | | RUN/ETRY | c=tseses | Alarm SV

Enter the password if "PAS2" is
enabled.

Parameter satting mode

[cH1 (Pig) 1

|

| cHz (PLY) |

l

|' CH3 (PRG) ]

l

Enter the password If "PAS3" is

enabled
| CH4 (MoN) |
| CH13 (PASS) |
Fig. 7.14.1
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Setting example - Checking the software version

Display Operating Procedure
1. Check that the PV/SV display is shown.
245
o500 |
2. Press and hold the @ key to display CH1 (PID parameters).
= 5 3. Use the 0 key to access CH13 (Password parameters).).
/
L H i |
PRSS | s
] i 4.Press the @ key to enter CH13 (Password parameters).).
’D Py
I '5 J PAS1 (password1) is displayed.
0OOo | sv

PV

sV

5. Use the 0 0 keys to change PAS1 to PAS2.

6. Press the @ key. (The first digit of the lower part of the screen begins to blink.)

‘ 7. Use the 0 0 keys to set the password "****".

8. Press the @ key to save the change.

9. Press the @ key to return to the PV/SV display.
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8. Troubleshooting

When a trouble occurs, first check the model, wiring, and parameter settings. The following table shows some typical cases and their

solutions.

8.1 General Errors

Error Cause Solution gg::::\n;i Ch.
Parity does not agree. 'l[\:l]zk:atr:: parity on the host and the unit No. 763
Cannot communicate )
with the host L L
Communication speed does not Make the communication speed on the No. 762
agree. host and the unit the same. '
Display mask is set. Check the DSP settings. Ch. 11
Parameters you
want to view do not :
. Cancel the password with the master
appear A password is set. password. Ch. 13
Soft start is set. Check the soft start settings. mg' 2213
Control output is not The ramp/soak settings have the Check the ramp/soak settings. No. 004
output even with the output turned OFF. No. 344
power turned on
. . No. 002
Standby mode is on. Snt;?jc;k the output settings during standby No. 554
’ No. 555
Key lock is set to ON. Check the key lock settings. No. 028
SV limit value is set. Check the SV limit value settings. sg' ggg
Keys do not work
. No. 590
The USER key settings have Check the USER key settings. No. 591
changed. No. 592
Channel parameters Password is incorrect. Cancel the password with the master Ch. 13
cannot be displayed password. ’
Forgot the password.
FLTF is set. Check the FLTF settings. ,c\ig :)iG
SV blinks when ’
power is turned on Ch 7
ALMF is set. Check the ALMF settings. No' 626
Control does not .
start even if power is StMd mode is set to manual Check the StMd settings.
output.
turned on
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8.2 Display Error Indications

Display Possible cause Control output
1. Thermocouple burnout.

HH 2. Resistance bulb sensor (A) burnout.
3. PV exceeds upper limit of the range by 5%FS.

The controller outputs the specified value for
an error. (The value can be set in parameter

1. Resistance bulb sensor B or C wire burnout. Flo1 or Flo2).
N 2. Resistance bulb sensor (between A & B or A & C) short.
Lioe 3. PV is below lower limit of the range by 5%FS.
4. Burnout or short in the voltage input.
Control operation is continued
Note: Control operation is continued as long as

NN ) the accuracy is above -5%FS.

LLit PV <-199.9 When the accuracy declines to be lower than
-5%FS, the controller outputs the specified
value for an error.

The controller outputs the specified value for

Et‘ r Incorrect setting (Pvb/PvF). an error. (The value can be set in parameter
Flo1 or Flo2).

P.V not Check the set value of DSPT.

displayed

SV not Normal control.

; Check the set value of DSPT. NB. The controller does not have to be
displayed restarted.

Parameters Check the settings of Ch11 DSP.

not displayed

lq, h o
L

H, ,.,,E, Alarm 1, alarm 2, or alarm 3 is occurred under the condition
Lo that ALMF is set to 1 or 3.

Normal control.
The number that relay has operated reached the RYCN

HimP (relay contact life limit) under the condition that ALMF is set
to 1 or 3.
HLMD OUT 1 Indicator.
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