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Introduction

This User’s manual is for YS150 Single-Loop Multi-Function Controller
and YS170 Single-Loop Programmable Controller.

® Checking of Package Contents

The package of model YS150 Single-Loop Multi-Function Controller or
Y8170 Single-Loop Programmable Controller contains the following
items when delivered. Check the contents immediately after unpacking.
If anything is missing, please contact the dealer at whicth you purchased
this or your nearest Yokogawa servise / sales agency.
@ Single-Loop Controller
® Mounting Bracket : 1 set (2 pcs)
® Tag Number Label : 1 set (4 pcs)
@ Range Entry Label : 1 set (4 pcs)
® Instruction manual :
IM 1B7C1-01E (This manual) ,
IM 1B7C8-03E Communicaion Manual (supplied only for models with
RS-485 or DCS-LCS communication function)
_® Ferritic core : 1 pes
(Supplied only for models with direct input
option for CE Marking)

® Storage of Packing Box and Inner Package

Please keep the Packing box and inner package, because they are nece-
ssary to send the YS150 / YS170 to our Yokogawa sales / service office or
the dealer from whom the unit was purchased in case of trouble. ’

® Intended Readers

This manual is intended for personnel who have enough on-the-job
experience as maintenance technician in charge, party of construction
execution instrumentation and control engineers, start up engineers and
party of plant operation and monitoring.

9th Edition: Aug. 2004 (KP)
All Rights Reserved. Copyright © 1994. Yokogawa Electric Corporation



e Before Reading This Manual

Two types of YS100 Series single-loop controllers are available : YS150
Single-Loop Multi-Function Controller and YS170 Single-Loop
Programmable Controller. The YS150 controller runs on one of three

controller modes : single-loop mode, cascade mode and selector mode,
depending on your choice. The YS170 controller allows you to program
control functions flexibly, and also runs on one of three controller modes
in the same manner as the YS150 controller does.

This installation manual has been prepared for both two types of
controllers. Explanation for the multi-function type is titled as
{, and that for the programmable type is titled
as . Therefore, you can choose and read only
necessary information on your product. (Note that information without
such descriptive identification is for both types of controllers.)
When you use the YS170 controller as a multi-function type controller,
read the information described under the titlef Multi-Function Controlle
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Start-Up Process and Document Map

Figure 0.1 shows the flow chart of process of the YS100 Series Single-

Loop controller.

Table 0.1, “YS100 Series Document Map,” lists the documents for the
YS100 series and highlights the position of this document. Refer to this

map when handling this product.
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Figure 0.1 Flow Chart of Start-Up Process



Document Map

Table 0.1 lists the documents (Technical Information and User’'s Manual)
to be read at each step of starting up process. Refer to the appropriate
documents when using the YS110 Standby Manual Station.

Table 0.1 YS100 Document Map

User’s
Manual

IM 1B7C8-03E

YSS20 Programming
Package

Usage ( @: Essential, O : For Reference)
Document Document Titl l;ng;ncer.ing Installati
itle Programmi or function . stallation
Class No. gramming sclectionsand | Tuning Normal and
for YS170 parameter Operation A
settings Maintenance
YS100 SERIES
TI 1B7A1-01
! A E Information O O O
Intelligent Self-tuning
TI 1B7CO-01E
Noe 2 | Controllers @ @
YS$100,YS170
TI IB7CI-01E | Single-loop Controller © © © ©
. Control Functions
Technical
Information | TT 1B7C2-03E Y5170
Nowe 3 | Programmable Functions @ O
TI IB7C8-03E | Communication Functions @ @
Noe 1 | (RS-485, DCS-LCS)
TI 1B7C8-04E | YSnet Peer-to-peer ©
Nue 5 | Communication Functions
TI 1B7C8-05E YS-net Personal Computer @ @
Note 5 | Communication Functions

IM 1B7C8-03E

Note 1

RS-485 Communication
Functions (/A31)

DCS-LCS Communication
Functions ({A32)

©

IM 1B7D2-01E

YS131 Indicator with
Alarm

O

IM IB7D3-01E

YS135 Auto/Manual
Station for SV Setting

©

©

IM 1B7D4-01E

YS136 Auto/Manual
Station for MV Setting

IM 1B7D5-01E

Note 4

YS110 Standby Manual
Station

©|©0|0|0

Note 1: Only when used with supervisory communication functions
Note 2: Only when using self- tuning functions

Note 3: Only for YS170 programmable controllers
Note 4: The YS110 can be a standby station only for the YS150, YS170, or YS136

Note 5: Only when using YS net communication functions
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Notices

® Regarding This Manual

1.
2.

This Manual should be passed on to the end user.

Read this manual carefully and fully understand how Lo operate this product
before you start operation.

Yokogawa makes no warranty of any kind with regard to this material, but not
limited to, implied warranties of merchantability for particular purpose.

All rights reserved. No part of this manual may be reproduced in any from
without Yokogawa’s written permission.

. The contents of this manual are subject to change without prior notice.
. If any question arises or errors are found, or if there is any information missing

from this manual, please inform Yokogawa’s documentation department respon-
sible for this manual or the nearest Yokogawa sales office, or use the form in
the back of this manual to inform us accordingly.

® Regarding Protection, Safety, and Prohibition Against Unauthorized

Modification

IM 1B7C1-01E

1.

For the protection and safe use of the product and the system con-
trolled by it, be sure to follow the instructions on safety described in
this manual when handling the product. In addition, if you handle the
product in contradiction to these instructions, our company does not
guarantee safety.

The following safety symbol marks are used on the product concerned
and in this manual:

Les symboles suivants touchat a la sécurité sont utilités sur le produit
concerné et dans ce manuel.

A CAUTION:

This marking on the product indicates that the operator must
refer to an explanation in the instruction manual in order to
avoid injury or death of personnel or damage to the instrument.
The manual describes that the operator should exercise special
care to avoid electric shock or other dangers that may result in
injury or the loss of life.

ATTENTION:
Ce symbole marqué sur le produit indique que Topérateur doit
se reporter au manuel d’instruction pour éviter tout accident
corporel ou tout dégat matériel.

Le manuel d’instruction indique que l'opérateur doit faire
particuliérement attention pour éviter tout choc électrique ou
autre accident pouvant entrainer un accident ou la mort.
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Protective ground terminal :
In order to provide protection against electrical shock in case of
a fault. This symbol indicates that the terminal must be
connected to ground prior to operation of equipment.

Borne de connexion a la terre de protection:
Ce symbole indique que la borne doit étre reliée a la terre de
protechon avant toute utilisation du matériel, dans le but de se
protéger d’une électrocution en cas de défaillance.

Function ground terminal :
In order to provide protection against noise.
This symbol indicates that the terminal must be connected to
ground prior to operation of equipment.

Borne de connexion & la terre contre le bruit:
Ce symbole indique que la borne doit étre reliée a4 la terre sans
bruit avant toute utilisation du materiel, dans le but de se
protéger du bruit.

Indicates the power switch is “ON”.

Ce symbole indique que le commutateur de mise sous tension est en
position de “ Marche ”.

Indicates the power switch is “ Stand - by ”.

Ce symbole indique que le commutateur de mise soustension est en
position de “ Veille”.

Indicates the power switch is on “ OFF”.

Ce symbole indique que le commutateur de mise soustension est en
position de “ Arret”.

Indicates the direct current.
Indique le courant continu.

Indicates the alternating current.
Indique le courant alternatif.

A CAUTION sign denotes a hazard. It calls attention to a
procedure, practice, condition or the like, which, if not correctly
performed or adhered to, could result in damage to or destruction of
part or all of the product.

Le symbole CAUTION annonce un risque Il désigne une procédure,
une marche a suivre ou autre qui, n’étant pas correctement
observée, peut entainer un dommage ou une destruction partielle ou
totale du produit.
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The symbolic conventions below are used only in the manual.
Les conventions suivantes sont ulilisées uniguement dans le manuel
d’'instruction.

A iMPORTANT:

Indicates that operating the hardware or software in this man-
ner may damage it or lead to system failure.

IMPORTANT:
Indique que manipuler le matériel ou le logiciel de cette maniére
peut 'endommager ou provoquer I'arrét du systéme.

& NOTE:

Draws attention to onformation essential for understanding the
operation and features.

NOTE:
Attire I'attention sur une information essentielle pour la
comprehension des opérations a effectuer ou des caractéristiques.

3. If protection / safety circuits are to be used for the product or the system
controlled by it, they should be installed outside of the product.

4. When you replace parts or consumables of the product, use those spcified by our
company.

5. Do not modify the product.

® Regarding Force Majeure

1. Yokogawa Electric Corporation does not make any warranties regarding the
product except those mentioned in the WARRANTY that is provided separately.

2. Yokogawa Electric Corporation assumes no liability to any party for any loss or
damage, direct or indirect, caused by the use or any unpredictable defect of the
product.

® Regarding Software Supplied by YOKOGAWA

1. Yokogawa makes no other warranties expressed or implied except as provided
in its warranty clause for software supplied Yokogawa.

2. Use this software with one specified computer only.

You must purchase another copy of the software for use with each additional

computer.

Copying this software for purposes other than backup is strictly prohibited.

Store the streamer, tape, or floppy disk (original medium) in a secure place.

Reverse engineering such as the disassembly of software is strictly prohibited.

No portion of the software supplied by Yokogawa may be transferred, ex-

changed, or sublicersed or leased for use by any third party without the prior

permission of Yokogawa.

= NV N
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Documentation Conventions

Throughout this manual, the following conventions of notation clarify the
input device (keyboard, touch panel, or mouse) used.

o [Enter] represents Enter key () on the keyboard.

e This manual uses the following conventional symbols.

/\ TIP:

Gives information that complements the present topic.

<\ See Also:
Gives the reference locations for further information on the
topic.
: Indicates operation with a mouse.
: Indicates input operation from the keyboard.
: Indicates the display on a panel.

e Figures of Display Screen

e The figures that appear in this manual of display screen may sometimes be
emphasized or simplified, or may fail to show the entire image for reasons of
convenience in explaining them.

e These figures may sometimes differ from the real images on a screen in
terms of the location at which they are displayed or the size of the characters
(whether they are uppercase or lowercase letters, and so on). However, this
occurs only when the difference does not interfere with due understanding of
the relevant function or operation and monitoring.
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1.1 Standard Specifications 1-1

1. OUTLINE

The YS150 and YS170 single-loop controllers suit various needs of users. These controllers
are able to carry out fiexible control and arithmetic operations which are required for process
control, and have the following features.

o Display, setting, and operation of I/O values, various constants, and built-in control
functions can be controlled easily from the full-dot LCD and key switches in the front
panel.

® Trend display of process variable (PV) is possible.
® The built-in EEPROM can store parameters and user programs.
® The self-tuning function aoutomatically obtains optimum values of PID parameters.

® The built-in adjustabie set-point filter can provide a better response to set-point
changes.

o Communication functions (optional) can be installed to enable easy connection with a
distributed process control system or computer.

® The self-diagnosis function can be used to check the operation of the instrument and.
the status of the input and output signal lines.

A CAUTION:

This equipment has Measurement category 1, therefore do not use the equipment for measurements within measurement categories Il, il and V.

Measurement category Description Remarks
1 CAT.} For measurements performed o circuits not directly connected to MAINS. m [~
Tj CAT.I For measurements performed on circuits directly connected to the low voltage ir i Appli portable equi efc. Entronce IV Ul . .T 7
m CAT.II For measurements performed in the building i Distribution board, circuit breaker, ete. \
I\ CAT.IV | For measurements performed at the source of the fow-voltage instatlation. Overhead vire, cable sysiems, efc. 4]' __________

1.1 Standard Specifications

® Analog Signal (Measurement category I) Input
: 1to 5V DC, 4 points | :»tultn Function Controller ]
5points ? Programmable Controller él
One point may be specified optionally to accept a direct input.
(One of the following : small voltage source (mV), thermocouple, resis
tance temperature detector, slidewire resistance, input isolator,
2-wire transmitter, or frequency signal input)
Rated transient overvoltage :1500V (Note)
Direct input option (for /A12, /A13, /A16 and /A17)
Input 1 +/- 0.1V DC (for /A12)
: 17 to 3330 (for /A13)
: 4 to 20mA DC (for /A16 and /A17)
Rated transient overvoltage :1500V (Note)
Note : It is the value for safety standards estimated in measurement category I based
IEC/EN61010-1. It is not the value to guarantee its performance.

Input Resistance : 1M{) or more
Output 1 4 to 20mA, 1 point load resistance ; 0 to 7500
1 to 5V DC, 2points load resistance; 2%k or more

M 1B7C1-01E



1-2 1.1 Standard Specifications

to 20mA by changing the jumper connection.
® Status Signal
Input : 1 point |/ eri] ,
6 points [ Frogrammaie Gontroller ] (The terminals are shared with the status
output signals)

Output : 5 points |’ MultiFunction Controfierts;
6 points [ Programmable Controller 7| (The terminals are shared with the status
input signals)

Transistor contact, rated output ; 30V DC / 200mA (With resistive load)

Fail Output : 1 point
Transistor contact, rated output ; 30V DC / 200mA (With resistive load)

® Transmitter Power Supply
: 24V DC/ 30mA (Without a short-circuit protection circuit) Not insulated
from the operation control circuit

® Rated 1/ O Signal Conversion Accurancy

1 - 5V Input Signal : +0.2% of span
4 - 20mA Output Signal : =1.0% of span
1 - 5V Output Signal : £0.3% of span

® Power Supply
Rated Power Supply Voltage
: For both DC and AC
100V version ; DC drive ; 24-120V DC 77 (£ 10%), no polarity
AC drive ; 100-120V AC — (*x10%), 50 / 60Hz (=3Hz)
200V version ; DC drive ; 135-190V DC == (£10%), no polarity
AC drive ; 220-240V AC ~ (x10%), 50 / 60Hz (=3Hz)

Under this rated voltage the instruments conform to the safety requirements in IEC/EN61010-1.
On the other hand, the instruments themselves have the ability to operate under the condition
as shown below which is the same as the former description of the power supply voltage.

Usable Power Supply Voltage
: For both DC and AC
100V version ; DC drive ; 20-130V DC, no polarity
AC drive ; 80-138V AC, 47- 63Hz
200V version ; DC drive ; 120-340V DC, no polarity
AC drive ; 138-264V AC, 47- 63Hz

Maximum Current Flow
: 600mA (DC drive of 100V version)
100mA (DC drive of 220V version)

Maximum Power Consumption
: 26VA (AC drive of 100V version)
29VA (AC drive of 220V version)

Current flow and power consumption at recommended voltages
: 430mA Typ. at 24V DC
19VA Typ. at 100V AC
23VA Typ. at 220V AC
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1.1 Standard Specifications 1-3

® Insulation Resistance : Between the I/O terminals and the grounding terminal;
100MQ / 500V DC
Between the power supply terminals and the grounding terminal;
100MQ / 500V DC

® Withstanding Voltage : Between the I/O terminals and the grounding terminal;
500V AC for 1 minute
Between the power supply terminals and the grounding terminal;
1000V AC for 1 minute for power supply specification of 100V AC
1500V AC for 1 minute for power supply specification of 220V AC
® External Circuit Breaker Rating
: BA (For both AC and DC drive of 100V and 220V version)
Must conform to IEC60947-1 or IEC60947-3 standard. Must install
the breaker in the same room as the utilized devices, and clearly
indicate that is used to de-energize the devices.

® Noise Reduction Ratio
Common Mode Noise : 83dB (50Hz)

Series Mode Noise : 46dB (50Hz)
® Installation : Direct panel-mount
Use mounting brackets (for the top and bottom)
® Signal Connections : Terminal connections with M4 screws (for external signal, power
supply and grounding)
® Weight : 2.6kg

® Installation Conditions
Ambient Temperature : 0 to 50°C

Relative Humidity : 5 to 90%RH (No dew condensation)
Temperature gradient : Within +10°C/h

Installation location : Room

Installation height : Altitude up to 2,000m
Installation category based on IEC 61010  :II (*1)
Pollution Degree based on IEC 61010 1 2 (*2)

*1: Installation category is the specification of the impulse withstanding voltage which is
also called as overvoltage category.

*92: Pollution degree is the level of foreign body adhesion such as the solid, liquid. and gas
which decrease the withstanding voltage, 2 means general indoor atmosphere,
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1.1 Standard Specifications

® EMC Conformity Standards
The YS150 / YS170 with the option / CE has the EMC conformity as shown below.

Compliant with ENG1326.

No Test ltem Test Specification Performance Criteria
1 Elcctric discharge 4kV (contact) B
8kV (air)
2 Radio-frequency electromagnetic field 80MHz -1GHz A
Amplitude modulated 10V/m (unmodulated)
80% AM
3 Radio-frequency electromagnetic ficld 900MHz A
Pulse modulated 10V/m (unmodulated)
Duty 50%, 200Hz REP.
4 Fast transients common mode 2kV, 5/ 50 (Tr/ Th) ns B
5kHz REP.
5 Radio.-frequency common mode 150kHz -80MHz A
Amplitude modulated 10V/m (unmodulated)
80% AM (1kHz)
Source Impedance 15082

Note (1) Definition of performance criterion A
This instrument continues to operate with its measurement accurancy with +2()% of range during the test.
(2) Definition of performance criterion B
This instrument continues to operate without hang-up or falling into uncontroliable conditons during the test.
No change of actual operating state or stored data is alifowed.

® External Connected Equipment

The instrument with the option / CE must be connected only to devices which are conformed to
TEC61010 or IEC60950.

@ Safety Requirements Conformity Standards

The instrument with the option / CE conforms to the safety requirements as shown below except
when with the option /Dxx.

® Hazardous Area Classification
The YS150 / YS170 with the option / CSA is CSA approved as shown below.

CSA standard : CSA C22.2 No.213
(Non-incendive electrical equipment for use in hazardous locations)
Location : Class I, Division 2, Groups A, B, C, & D
Temperature Code : T4

IM 1B7C1-01E



1.1 Standard Specifications 1-5

M Dimensions of the Controller and Panels

o
' Unit: mm
] 67
When swing up 61 rJJ’
Note 1
72 }?7/
< > &0 Panel thickness : 2.3 to 25 Mounting bracket < > 3
/ Note 2 / Y
. 4 -
i ) — = == o
[ } ! A
(]
(o=
(@]
194 = te2H)f 1l 1364
0 S |
-]
< a3 > ] Y
1 -4 l (i o == 'L ©
o A
29 - 320 ollb
B (349) S 4 3
Weight : 2.6kg
Note 1 : To allow the faceplate to swing up 60mm (see above), any obstruction at the top of the panel should
project no more than 29mm.
Note 2 : To allow replacement of the fluorescent tube used for back-lighting, 130mm clearance above the swinged
up faceplate is required.
Note 3 : For good ventilation, keep space of more than 100mm in the upper and lower parts of the panel.
TOP VIEW Panel Cutout Dimension
e A 1 (when installing a single unit) (when installing multiple units)
I / +07 '
i < S LV i v 887 o B
T g » <

e I R

220 or more 220 or more 1

N 1 I N s

- —> _;.J !
—

Normal allowance= *(value of JIS B 0401-1986, tolerance class IT18)/2

Panel Cutout Dimension when Installing Multiple Units for Flush Mounting

Number of
~Units| 1 2 3 4 5 6 7
Location
A 72 144 216 288 » 360 432 504
B 68 707 | 140%)0 | 212%9° | 2847° | 3s6%0° | 428%,° | s00%p°
Number of
Location—Q2its 8 9 10 1 12 13 14
A 576 648 720 792 864 936 1008
+1.0 +1.0 +1.0 +1.0 +10 +1.0 +1.0
B 572%3°| eaa 10| me+i®| 7e8*i0| se0*i®| 932%10| 1004 *

Figure 1.1 Dimensions of the Unit and Panels
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1.2 Models and Suffix Codes/ 1.3 Optional Specifications

1.2 Models and Suffix Codes

Models Suffix Codes Option Codes Remarks
YS150 Single-loop controller (Multi-function type)
YS170 Single-loop controller (Programmable type)
Use -0 General purpose
0 Style 1 (S1) or style 2 (S2)
1 Style 3 (S3) or style 4 (S4)
Power suppl 1 100V version
Pply 2 220V version

Optional specification

/0

Optional specification (Section 1.3)

1.3 Optional Specifications

Option | Combination | Combination D ot
Code | with /CE | with /CSA escripiion
/CE —_ No CE Mark Approved
/ CSA No - CSA Non-incendive Approved
It is possible to select one from the followings;
/A0 No Yes mV Input (EM1)
/ A02 No Yes Thermocouple Input (ET5/YS) (Type X, T, J, E, B, R, S)

Tnput / AO3 No Yes Resistance Temperature Detector Input (ER5) (Pt100, JPt100)

Option /] AO4 No Yes Potentiometer (ES1)
/ A0S No Yes Input Isolator (EH1)
1 AO6 No Yes 2-wire Transmitter Input (EA1)
/ AG7 No Yes 2-wire Transmitter Input (EA9) (No isolation from the field)
/ AD8 No Yes Frequency Input (EP3)
It is possible to select one from the followings;

Input /A12 Yes No Thermocouple Input (ET5/YS) (Type K, T, J, E, B, R, S)
Option /A13 Yes No Resistance Temperature Detector Input (ER5) (Pt100, JP£100)
for /CE /A6 Yes No 2-wire Transmitter Input (EA1)

/A7 Yes No 2-wire Transmitter Input (EA9) (No isolation from the field)
It is possible to select one from the followings;
Commu- | /A31 Yes No RS-485
nication | /A32 Yes No DCS-LCS
/A33 Yes No YS-net
Construc- It is possible to select one from the followings;
tHon /D11 No No Replace for YI*;WSERIES 80 Internal Unit
(Note 1) /D12 No No Closely Mounting for YEWSERIES 80 Housing
/D13 No No Replace for 100 Line Internal Unit

Note 1: In case of spacifying /D11, Direct input and /A 31 Communication options cannot be used.
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1.4 Accessories

(1) Mounting bracket : 2 pieces

(2) Tag number seal : 4 pieces
(3) Range record seal : 4 pieces
(4) Ferritic core : 1 piece (only for models with /A12, /A13, /Al6, / A17 option code)

(5) Instruction Manual: IM 1B7C1-01E (This manual)
IM 1B7C8-03E (only for models with / A31 or / A32 option code)
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2.1 Installation 2-1

2. INSTALLATION

For the specifications and technical considerations of installation, refer to the separately
supplied TI 1B7A8-01E “YS100 Series Installation Manual”.

2.1 Installation

(1) When Installing a Single Unit
@® Using a screw driver, loosen the two screws of the mounting brackets supplied with the
unit.
® Insert the unit in the front of the panel (see Figure 2.1).
@ Attach the mounting brackets to the unit, and fix the unit to the back of the front
panel with screws (see Figure 2.2) through top and bottom mounting brackets.

Mounting brackets

Figure 2.1 Inserting in the Panel Figure 2.2 Attaching the Mounting Bracket

To remove the unit, reverse the steps (see Figure 2.3).

Mounting bracket

\ /
Loosen the screw.

Figure 2.3 Detaching from the Panel
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2-2 2.1 Installation

(2) When Installing Multiple Units for Flush Mounting
@ Place the units in the order of installation, and place the side panel of the unit flush
with the side panel of the next unit. Then, insert the units in the panel (see Figure
2.4).
@ For installation of other units, perform the same procedure as for item (1).

Figure 2.4 Installing Multiple Units for Flush Mounting
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2.2 Terminal Assignment and wiring for Power Supply / Grounding 2-3

2.2 Terminal Assignment and wiring for Power

Supply / Grounding

The terminals can be checked by removing the terminal cover at the back of the unit (see
Figure 2.5). The terminal numbers are marked on the seals attached to the left and right sides
in the case, and also marked on the terminal cover.

|
22 3 l % 1
23 ‘x 2
24 o5 X €3 2 3
©® (%
26 X X 5
27 X X 6
28 X X 7
29 63 8
30 X X 9
31 10
32 33 X Xl 5 1
34 X X 13
35 14
36 XA Xt 15
37 = 16
38 ” e 17
39 18
L X SR 19
N = X 20 21

/N

Figure 2.5 Terminal Assignment

2.2.1 Wiring to the Power Source
CAUTION

AN\

at

rior to wiring, 1rst urn off the power supply, and use a tester to confirm
no current is flowing through the power cable.

e Be sure to keep the power cables at least 1 cm away from the other signal

cables.
e Power supply cable must meet the requirements of relevant IEC standards or
local installation requirements for specific details. In addtion, in Canada it must

meet the Canadlan Electrlcal Code

Wire the power cable to the L and N terminals with crimp terminals (for M4 threads).

2.2.2 Wiring for the Grounding

AN\

CAUTION

To avoid electrical shock to operators and service engineers as well as to avoid
external noise, be sure to ground the controller with a grounding resistance of
100Q. To ground the controller, wire the grounding cable to the terminal indicated

by the @ mark.

Grounding must be conducted with a resistance of 100Q or less. Be sure to connect the
grounding cable to the terminal indicated by the @ mark using crimp terminals for M4

.threads.

After completion of wiring to the power source and for the grounding, re-mount the
terminal cover to the controller.
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2.2 Terminal Assignment and wiring for Power Supply / Grounding

If separate grounding cannot be conducted for each controller when you are using
multiple controllers, for example on a panel, then use grounding cables of 2mm? or
more to ground each controller and collect the cables from each controller to wire
them to a section of the grounding bus line.

Table 2.1 Table of Terminal Assignment

_

[Terminal
Number

Programmable Mode

YS170 Programmable Controller%/

7

YS150 Multi-Function Car'\roller

Single-Loop Mode

Cascade Mode

Selector Mode

o o o oo
3 o0R B NI NoOuswWN -

:' > Analog input 1 (X1)
f > Analog input 2 (X2)
f > Analog input 3 (X3)
j- > Analog input 4 (X4)
_+ > Analog input 5 (X5) (Note 1)

-+
_ > Fail output

Transmitter power supply

+(24V DC) (Note 2)
Communication terminal (SG)
Communication terminal (SD(A))
Communication terminal (SD(B))

Communication terminal
(RD(A)) or LCS+ or DA
Communication terminal

+ > Process Variable (PV)
input
(1 to 5VDC)
> Cascade set-point input

+ .
> Tracking input

t > Feedforward input

+  Output of the direct-input
_ 7 signal (1 to 5 VDC) (Note 1)

+
_ D Fail output

Transmitter power supply
+(24V DC) (Note 2)

Communication terminal (SG)
Communication terminal (SD(A))
Communication terminal (SD(B))
Communication terminal

(RD(A)) or LCS+ or DA
Communication terminal

Process Variable input 1

+
_ > to 5VDC)

+

> Cascade set-point input
+ . :

> Process variable input 2

+
> Feedforward input

4+ Output of the direct-input
_ ? signal (1 to 5V DC) (Note 1)

+
_ > Fail output

Transmitter power supply

+(24V DC) (Note 2)
Communication terminal (SG)
Communication terminal (SD(A))
Communication terminal (SD(B))

Communication terminal
(RD(A)) or LCS+ or DA
Communieation terminal

Process Variable input 1

+
- > (1 to 5VDC)

+ > Cascade set-point input 1
+ . p
> Process variable input 2

+
> Cascade set-point input 2

+ > Output of the direct-input

signal (1 to 5V DC) (Note 1)

+
7 Fail output

Transmitter power supply

+(24V DC) (Note 2)
Communication terminal (SG)
Communication terminal (SD(A))
Communication terminal (SD(B))
Communication terminal

(RD(A)) or LCS+ or DA
Communication terminal

18 (RD(B)) or LCS- or DB (RD(B)) or LCS- or DB (RD(®)) or LCS- or DB (RD(B)) or LCS- or DB
19 + + S+ +
20 Terminal for the direct- Terminal for the direct _ Terminal for the direct- Terminal for the direct-
21 - input (Note 8) |~ input {Note 3) input (Note 3) |~ input (Note 3)
22 + >Analog output 1 + > Manipulated (MV) output 1 +> Manipulated (MV) output 1 | + > Manipulated (MV) output 1
23 — 7 (4 to 20mA DC) — 7 (4 to 20mA DC) — “ (4 to 20mADC) — ¢ (4 to 20mA DC)
24 + S Analog output 2 + >Manipulated output 2 + S Manipulated output 2 + S Manipulated output 2
25 ~ 7 (1 to 5YDC) (1 to 5VDC) - 7 (110 5VDC) — < (1 to 5VDC)
26 + S Analog output 3 (Note 4) | + S Set-point (SV) output + S Set-point (SV) output + S Set-point (SV) output
27 _ 7 {4 to 20mA/1 to 5VDC) -7 (1t 5VDC) -7 (1 to 5VDC) — 7 (1 to 5VDC)
gg + > f&:f: i:‘;t\f : % Lor + > High-limit alarm output + > Primary loop alarm output + > Primary loop alarm output
+
3(1) + > E:’:::: i‘; ‘:)t‘l:: "'52 or * > Low-limit alarm output > Secondary loop alarm output + > Secondary loop alarm output
32 +  Status output 3 or + « Deviation/ velocity alarm + +
33 _  sintus input 4 _ > output _ > 0/C status output _ > L/R status output
+
3‘; *y Status &‘ggt“g“ or *'S C/AM status output S C/AM status output > ¢/ AM status output
36 +  Status output 5 or + + +
37 > status input 2 > CA/M status output > CA/M status output > CA/M status output
;g + >astt:tt"‘:: 131‘;3): fi 6 or + > Operation mode input +> Operation mode input + > Operation mode input
L + . + . + . + .
N _ > Power supply terminal _ > Power supply terminal B > Power supply terminal - > Power supply terminal
® Grounding terminal (GND) Grounding terminal (GND) Grounding terminal (GND) Grounding terminal (GND)
Note 1: These are the voltage conversion output terminals (1 to 5V DC) of the direct-input when the direct-input source is connected to the direct-
input terminals (19, 20, and 21).
Note 2 ; See Section 2.5 “Transmitter Power Connection” for details of the transmitter power supply.
Note 3 ; See Table 2.2 “Connection of the Direct-Input Terminal” to make connections of the terminals, .
Note 4 : Selection of the current and voltage, 4 to 20mA/1 to 5V DC, is carried out with a jumper wire. See Section 3.6.1 “Setting of Voltage Output

and Current Qutput” for bow to select the current and voltage.
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2.3 Notes on Wiring 2-5

2.3 Notes on Wiring

(1) To connect a wire to the terminal, use a round crimp-style terminal.

(2) A non-voltage contact and a voltage contact for status input which will be connected
externally shall meet the rating specifications (see Figures 2.6 and 2.7). Allow for
resistance of the wire and voltage drop caused by the wire.

— - ——Y$150/ Y5170 — - ——Y$150/Y$170
.) s ——— c-
! :
o]
l | -[ ) | ]—
T SN T N,
: : > :
([_ - .

—)

CLOSE : 200Q or less ON : -0.5 to +1V
OPEN : 100kQ or more OFF : 4.5 to 30V
Figure 2.6 Connection to Status Input ' Figure 2.7 Connection to Status Input
(Non-Voltage Contact) (Voltage Contact)

(3) Note the following for connection and wiring when driving an external unit using the
contact outputs such as fail output, alarm output, status output ete.

@ NOTE

e Do not connect a load which is more than the rated value of the contact.

e Be sure to connect a protective diode (surge absorber) in parallel with the load
when driving an inductive load such as a relay (see Figure 2.8).

e To connect the power supply which is to be used to drive the load, match the
polarity of the power supply with the polarity of the contact output (see also
Figure 2.8).

e An AC load cannot be switched directly by using the contact output. To switch
the AC load, use a relay (see Figure 2.9).
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2-6 2.3 Notes on Wiring

Protective diode

YS150/YS170—— — —
Fe—mmm—————— |
1 O
I 1+
I 1
g : Load| N
! *”% o oad| X
1 1
1 '
1 1
! | - 1l
P ‘1) al
—_— N
Do not

External power

TN
'__I i supply (24V DC)
7

connect this way.

Figure 2.8 Connection Using the Status Output

YS150/ YS170———— - —

External power AC power
supply (24V DC)

Figure 2.9 Connection of the Status Output When
Driving a Load with AC Power

(4) When finished wiring, attach the terminal cover for safety and protection from dust.

Terminal cover

Figure 2.10 Attaching the Terminal Cover

IM 1B7C1-01E



2.4 Wiring to the Direct Input Terminals 2-7

2.4 Wiring to the Direct Input Terminals

Either small voltage (mV), thermocouple (TC), resistance temperature detector (RTD), slide
resister, two-wire transmitter, or pulse signal can be connected to the direct input terminals
(19, 20, and 21). Connect the signals from a sensor to the direct input terminals.

Figure 2.11 shows the circuit of the YS170 for receiving the signals from a sensor. The
YS170 converts the received signals to the 1 to 5V signals in the signal conversion circuit, and
then reads the converted signals as X5 analog data. The YS170 also outputs converted signals
from the X5 input terminals (9 and 10) as 1 to 5V signals.

Figure 2.12 shows the circuit of the YS150 for receiving the signals from a sensor. The
YS150 converts the received signals to 1 to 5V signals in the signal conversion circuit, and
then outputs the signals from the output terminals for sensor signals (9 and 10). Wire between
the terminals and the desired input terminals using external lead wires. By wiring to the X1
terminals, you can monitor the signals measured by the sensor using YS110 standby Manual
station if the control monitoring circuit fails.

Table 2.2 Wiring to Direct Input Terminals

Terminal Number
19 21 20

=~

mV, TC, isolation 4+ -

A B B
RTD (Note) i l i
Slide resister v(Note) T \i/\/ T
100% 0%

Two-wire (voltage, contact) + -
Frequency | Power supply type 2-wire Signal Power
Power supply type 3-wire + Power -

Two-wire transmitter + -
(Power supply necessary)

Two-wire transmitter for 4 fo 20 mA signals - +
(Power supply not necessary)

Note 1: The resistance of the wire to terminal 19 must be the same as that to
terminal 21.

For input option /Al12, / Al13, /A16, or /Al7 a ferritic core is included in the option. You
must use it like shown in the Figure 2.13 when connecting the wire to the input option
terminals.

For the /A08 frequency input card, the following three items can be set:

e Select the power supply for the oscillator (12V or 24V DC)

e To prevent chattering on dry contact inputs, a filter can be inserted.

e TFor current pulse input, load resistance can be set to 200Q, 500Q or 1kQ.

Any of the three items above, can be set by jumper on the option card. For the setting
procedure, refer to 3.6.2 Setting Input Specifications of /A08 Frequency Input Card”.
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2-8 2.4 Wiring to the Direct Input Terminals

_Ys170 corl:croller

Input signals |
from sensor 19 |
@)
ZOY Signa_l
?——-‘ conversion
ircuit
21 circui
©
|
Output g |
terminals

®
for sensor 10Y X5 1
signals* qu 1

| X5 analog data

__Ys150 con_tro|ler

Input signals 19

from sensor

I
I
|

20 I

21

b

Signal
conversion
circuit

* When the signal conversion circuit is not
used these terminals are used as input
terminals for X5 analog data.

]

9

Y Output terminals

10 | for sensor signals

|

Example of ¥
input wiring

PV2.

l; .
! .

Figure 2.11 Circuit of YS170 for Receiving Signals from Sensor

) —
pa—

Figure 2.12 Circuit of YS150 for Receiving Signals from Sensor

X

RToR
DD /0‘1_‘3_’!
Ey o
Y ol
ool
oy S

|

."__v
PR

Terminals for direct input;
2 or 3 Terminals
(Terminal No. 19, 20, 21)

Less than 10cm

=~ Turn the cables around

Fix the core to the :
the core one time.

cables using a plastic
string included if
necessary.

Figure 2.13 Wiring to Direct Input Terminals with a Ferritic Core
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2.5 Transmitter Power Connection

When connecting 2-wire transmitter to YS150 or YS170, it is recommended that the field
signals to be sent or received are insulated from the ground line of the controller to minimize
the influence of a short-circuiting accident. Therefore, it is recommended to use transmitter
input option (/A06 or /Al6).

However, the YS150/ YS170 controller has a non-insulated transmitter power supply
terminal (24V DC) to connect a 2-wire transmitter economically. Wiring shown in Figure 2.14
allows the controller to read the signal sent by the transmitter.

Current flow is following:
With transmitter input option ; 24V DC 30mA
Without transmitter input option; 24V DC 60mA
{possible to connect to 2 units two-wire transmitters)

To prevent accidental transmitter burn out due to short circuit, attach a 250Q+0.1% 3W
resistor to the input terminals (No short circuit protection).

We recommend YOKOGAWA Part No. E9760TM for this resistor.

When it is shorted the computation will stop. In other words, the instrument will operate
as if it were without power supply.

YS150/YS170

SrrL +24V DC

Analog input terminal

©
(T)Transmitter I
©

250Q -
3W

Analog input terminal

L7 _ _

Figure 2.14 Example for Connection Case for Using Internal Distributor Terminal

iM 1B7CT -01E
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2.6 RS-485 Communication Wiring to a Supervisory Computer

2.6 RS-485 Communication Wiring to a
Supervisory Computer

The YS100 instrument with the RS-485 communication interface (option /A31) allows you
to communicate directly with the supervisory computer with which the same interface is
provided. In addition, this controller communicates with a supervisory computer which does not
have an RS-485 interface via an RS-485 < RS-232C converter. The personal computer is often

used as a supervisory computer.

2.6.1 4-wire Communication Wiring
The figure below indicates connection of the YS100 instrument and a personal computer.
See section 3.6 “Setting Hardware Switches”, for how to set the terminating resistance

value.
Communication data such as communication speed and address should be set from the

“configuration 1” panel in advance.

MW\ Terminator 120Q
FG (GND) Shield
Personal computer .
o SG Signal ground
" I SD (A) Transmission data
n (B A @® SD (B) Transmission data
FG SG (SD) (SD) (RD) (RD) RD (A) Reception data
-1 + - + RD (B) Reception data
s it N e et (Note) The following wire is recommended :
:“‘--——-__F—— -~ — ": Twisted-pair wire with shield
: / ! Size: 0.5 to 1.25mm?2  Standard : AWG No.20 to AWG No.16
i / : (ex) Hitachi Densen CO - SPEV - SB (A) 3PX0.5PQ
] / !
]
H ! Use twisted-pair wire with shield (Note}
ro1 'S Y Y
e W
T i
LA PR Attach
i R I o /externally
1 [ \ : { :
1 T T
Jr',,'>°<'..' LRy 1/
- +| - + ‘\ /'_ ___‘\M/l - + - + ‘\ 1’ _____ \ \__'Il v,,+ - + fG
sg| SD| sD| RD| RD| a1~~~ sg| SD| SD| RD| RD{ fg r" SG RD| RD l
(A)| B (A} (B (A)| (B)}] (A)] (B) (A) (A) (8}
14 15 |16 |17 |18 14 15 16 17 18 @ 14 15 16 17 18 @
Q ; (internal)

YS100 instrument

Terminal mark

IM 1B7C1-01E
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Figure 2.15 4-wire Communication Wiring
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2.6 RS-485 Communication Wiring to a Supervisory Computer 2-11

2.6.2 2-wire Communication Wiring

Case with a personal computer which can control the ON /OFF of transmission driver
(RTS), 2-wire communication is also possible (transmission and reception line in common).

See section 3.6, “Setting Hardware Switches”, for how to set terminating resistance value.

WA :  Terminator 120Q
FG (GND) : Shield
Personal Computer 5G ! Signal ground
o SD (A) :  Transmission data
I I SD (B) : Transmission data
(A) (B) (A) (B) RD (A) . Reception data
FG_SG_(SD) (D) (RD) (RD) RD (B) I Reception data

(Note) The following wire is recommended :
Twisted-pair wire with shield
Size: 0.5 to 1.25mm?2  Standard : AWG No.20 to AWG No.16
(ex) Hitachi Densen CO-SPEV -SB (A) 3PX0.5PQ

Use twisted-pair wire with shield (Note)

- - ——

E

-

e -—
-

= — ——

- -

= o e - -

SIS P
- bl
) E

y—‘l—-L—H
<
) v 7
\ 7 \HI . _"I
-+ =1 + T ______ - =1 = r" ~ =1 &
sG |sb(a) | sbie) [ro (a)} RDGB)]  FG sG | sow)| o) R () jro@) | F6 | 56 | spa) [ spee) [Rp (&) RD(B) FGI
14 15 16 |17 18@ W 15 16 17 18 @ 14 15 16 17 18@
(internal)
YS100 instrument YS$100 instrument YS$100 instrument

Terminal mark

Figure 2.16 2-wire Communication Wiring
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2.7 DCS Communication Wiring to CENTUM-XL
or pXL

Communication between the YS100 instrument with DCS-LCS communication interface
(option /A32) and YOKOGAWA distributed control system (here in after, abbreviated as DCS)
is performed via an LCS card equipped in the DCS. The figure below shows the wiring of the
YS100, LCS card and TEO8 terminal block. See the Installation manual for the pXL or
CENTUM-XL (Technical Information) for the wiring on the DCS side.

A
LCS card
(Equipped in the Field Control Unit of the XL or the Field
Control Station of the CENTUM-XL)
A Components
of the DCS communication cable
] 5 TEOS : Pt
Up to Y PNS, PNS, Terminal block -
S : Shield
100m >|J
SCCD
Shielded twisted-pair cable
dedicated for communication
Y
LCS+ LCS- LCS+ LCS-
17 18 17 18
-«++ Up to 8 instruments
YS100 instrument Y$100 instrument

Figure 2.17 Wiring between Y5100 Instruments and a Terminal Block
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2.8 Y S-net Communication Wiring

The YS100 instrument with YS-net communication interface (option /A33) can be directly connected to
another YS100 instrument with the same interface only when YS170 each other or a supervisory computer for
communication,

The figure below shows the connection between a personal computer and the YS100 instruments. See section
3.6, “Setting Hardware Switches”, for how 1o set the terminating resistance value.

Device numbers (communication addresses) should be set from the “configuration 1” panel in advance.

Personal computer
o (Note) Recommended cable

L L Shileded twisted-pair cable
Size:0.324 to 0.519mm?

YS-net communication boardl

AWG22, AWG20
¢ 14 Terminator
T "o,
I e L =11
] 1
! L
] 1
i l\
i I
1 !
! ! twisted-pair cables
- ” / \
~ e e — vy o
T 7\ A
1oy 1 1 [N
1o oy [ o
Py P T 1
P r ) P 1
1 o [ P
P v o 1
[ (I (| 11
1 1 1 T
Ly S .
vt Vol vl W Termi-
s N s A/ nator
GND DAl DB G\ID| pal pe ND DA DB/
@ 1718 @ 7 18 @ v

YS100 instrument YS100 instrument YS100 instrument

Figure 2.18 Communication Wiring

IM 1B7C1-01E






3.1 Names and Functions of the Parts on the Front Panel Display
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3. NAMES AND FUNCTIONS OF PARTS

3.1

Front Panel Display

Names and Functions of the Parts on the

See the following figure for the name and function of the front panel display.

LCD display (LCD) (D—

@ LCD Display (LCD)

This LCD display is a full-graphic dot display.

D>

ALARM-1

STC-ON

PELSISrTSSSEASTS IS SSSXRSSErIIT LI STASSTSTITIT

ARUARRRRRARRRRARRARRAARRRARDARRRRRERRRRRARARRRALE

0.0

d!

CEmmmmrm

8STC

FIEEELE

OON

@ FAIL lamp

D ALM (alarm) lamp

——@ Operation mode keys

and LED indicators

—® sV setting keys

© PF key

@ Page key

® mv operation keys

©) Fast / shift key

=
YOKOGAWA ¢

I

Figure 3.1 Parts of the Front Panel Display

It displays graphically or digitally the

process variable (PV), set-point (SV), and manipulated output (MV), in addition to
displaying the process variable trend and alarms.
parameter settings in order to operate the controller with ease.

@ FAIL Lamp

This LCD display also shows the

This is a red LED. It is lit when a problem has occurred in the controller.

® ALM Lamp

This is an yellow LED. It is lit when the high- or low-limit alarm of the controller is
activated or when the input or output signal wirings open.
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3-2 3.1 Names and Functions of the Parts on the Front Panel Display

@ Operation Mode Keys
These keys select the desired control operation mode in the loop panel or the trend
panel, or the dual loop panel. The lamp in the key which corresponds to the selected
control operation mode is lit.
There are three operation mode keys as follows:

E: C Mode Key
E: A Mode Key
E: M Mode Key

In the tuning panel or the engineering panel, these keys function as software keys (as
displayed on the LCD).

® SV Setting Keys
These keys change the SV value in the loop panel, the trend panel or the dual loop
panel.
There are two SV setting keys.
A |: SV Increasing Key
V |: SV Decreasing Key
In the tuning panel or the engineering panel, these keys function as software keys (as
displayed on the LCD).

® PF Key
This key turns on and off STC when you use the controller with the loop, the trend
panel, or the dual loop panel for ti-Function Controller % The use of this key can be
defined with the function setting features or the programming features for

Lhkok £

commonly.

In the alarm panel, the tuning panel, or the engineering panel, this key functions as
software keys (as displayed on the LCD).

@ Page Key
This key selects the desired panel.

MYV Operation Keys
These keys change the manipulated variable output (MV).

® Fast/Shift Key
This key accelerates the manipulated output when it is used together with the MV

operation key.
This key selects the desired panel group when it is used together with the page key.

@ NOTE

In the following pages, the software keys are indicated in the [ :] .
(for example, |SAV] )
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3.2 Swinging the Front Panel Up and Down

B Swinging Up
@ Push up the bottom center of the front panel gently (the lock is released when pushed
up), and pull the front panel to the front until you feel resistance (see Figure 3.2).
Then, stop there.
@ Push up the front panel (see Figure 3.3).

Figure 3.2 Swinging Up 1 Figure 3.3 Swinging Up 2

H Swinging Down
Push down the top center of the front panel until you feel resistance (see Figure 3.4).
Then, stop there. Push the front panel back into the housing until it is locked with a click

sound (see Figure 3.4).

Figure 3.4 Swinging Down

IM 1B7C1-01E
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3.3 Names of the Parts of the Swing Up
Internal Panel

Push up the bottom center of the front panel (see Section 3.2 “Swinging Up”). Refer to the
following figure for the name and function of the parts on the internal swing up panel.

‘ «— Front panel
f{%
Connector for the internal unit -~ \\ /
r ™\ %
Volume for back S\ /

light brightness

adjustment \

MV balance
famp (BAL)

Internal Pane

/@ RS-232C connector for connection to a personal
computer (PROGRAMMER)

/@ Hard manual ‘selector switch

(ON/ OFF)

Pull-out lever
for the internal
part

YS110 Portable
Manual Station
connector

(MANUAL ST%/

|_—@ Hard manual operation wheel
(HARD MANUAL)

Figure 3.5 Swing Up Internal Panel

@ RS-232C Connector for Connection to a Personal Computer (for only YS170)
This is an RS-232C interface connector which connects the controller to the personal
computer for user programming.

® Portable Manual Station Connector
This connector is used for replacing the internal parts, for connection to the Yokogawa
YS110 Portable Manual Station.

® Pull-out Lever for the Internal Part
This release lever is used to remove the internal parts.

@ Hard Manual Operation Wheel

® MYV Balance Lamp

® Hard Manual Selector Switch

See secttion 6.3 for the operations of @ to ®
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3.4 Connecting to a Personal Computer

777777

raddd 7 td
Programmable Controller

The YS170 Controller (Programmable Type) can download programs which are written
and created on a personal computer. Refer to the separately supplied IM 1B7C8-01E “YSS10
YS100 Series Programming Package” for programming and downloading. This section does not
explain programming and downloading, but is confined to connection of the controller to the

personal computer.

M Connecting to a Personal Computer

@D Turn on the power of the personal computer, then start up the programming package.

Connect them while power to this controller is turned on.

@ Connect one end of the RS-232C interface cable to the personal computer (Cables are
attached to the programming package). Refer to the instruction manual of the personal

computer for connection.

®

Swing up the front panel (see Section 3.2 “Swinging the Front Panel Up and Down”).
Connect the other end of the RS-232C interface cable to the RS-232C connector of the

personal computer connection on this controller (see Figure 3.6).

YS170

Personal Computer -

RS-232C interface
(communication) cable

0000000 ws

—

Z_

Figure 3.6 Connecting to a Personal Computer
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3.5 Removing and Installing the Internal Unit

3.5 Removing and Installing the Internal Unit

A

IMPORTANT

AN A B BB BB BB AN B
When you pull down the release lever, the connector between the internal unit and the
housing is released thereby powering off the controller, and all input and output
terminals are set to the open status.

'\E"E‘f\f\i\f\é“i\!\!\f‘.&'\_ﬂ'\f\s\é‘*!\.!\.l’\.i"\E\E’\E\!\E\E@\E‘E‘f‘fk.E‘\.é_\F\E‘\E*E\.!_\!-E\E\_-__*E~E\E~E~E~FI\E\F\E‘£\F‘E~E\E\E\5“\E LU AT ¥ g1 aT-4¥ 3V 3

Removal or installation of the internal unit shall be carried out by attaching the unit to
the instrumentation panel or by placing the unit on a work bench.

A

IMPORTANT

B P BB A BB BB B A B P B
Should the internal unit be removed or inserted for maintenance or similar
purposes, care should be taken not to damage it by static electric discharge.

For removal and insertion of the internal unit, see Section 11.3.1 “Notes on Static
Electric Discharge”.

(C VNV VNI T VNIV T TN EFT TV VINSFI TN TN TN FEN SN FVT TN N

M Removing the Internal Unit
@® Swing up the front panel (see Section 3.2 “Swinging the Front Panel Up and Down”).
@ Pull down the release lever (see Figure 3.7). The connector part at the back comes off.
® Hold the left and right sides of the front panel, and pull out the internal unit to the

front (see Figure 3.8).

]

o . internal unit

—_—

Figure 3.7 Removing the Internal Unit 1 Figure 3.8 Removing the Internal Unit 2
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B Pushing in the Internal Unit

Do not install the internal unit in the wrong housing. Refer to the tag numbers for

installation when the internal unit and the housing have tag numbers.

@ Set the printed circuit board, which is at the left of the internal unit, in the guide rails
at the left top and the left bottom in the housing (see Figure 3.9). Then, push in the
internal unit until it touches the connector at the back and clicks. The release lever is
set back to the hold position.

Firmly push the release lever upwards (see Figure 3.10).
Swing down the front panel (see Section 3.2 “Swinging the Front Panel Up and Down”).

®@e

Guide rail

| Release lever

Guide rail
Printed circuit board at the left of the internal unit

Figure 3.9 Installing the Internal Unit 1 Figure 3.10 Installing tbe Internal Unit 2
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3.6 Setting Hardware Switches

3.6 Setting Hardware Switches

Before using the controllers, preset the items shown in Table 3.1 by changing the jumper switches
to those specified in Sections 3.6.1 to 3.6.4.

Table 3.1 Items to Be Predefined

Location of Jumper Switches Items to Be Predefined v Default

Main board

Whether current signal or voltage signal is output | Voltage output
from analog output 3

Frequency input card (/A08) Load resistance for current pulse . Off
Input filter Off
Power supply voltage of the transmitter Off
RS485 communication card (/A31) Terminating resistance Off
YS-net communication card (/A33) Terminating resistance Off,

A

IM 1B7C1 -01E

IMPORTANT

\E‘EE‘E:E\F:\:\E_E\E\E’.:E\E\E‘EEEEEE V¥ SV-aV S¥ S¥-sV 4V oV SV o¥ SV R AU AU AU SUaU-gV-yV-aV SV 2V oV SV SF ¥ oV gV gV gV U 4¥ S¥ o 8 3 A -2~ AT ALY 2V ¥ g

To remove the internal unit from the housing or to dismount an option card, be
sure to follow the procedure described in Section 11.3, “Parts Replacement”.
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3.6.1 Setting of Voltage Output/Current Output ¥ Programmable Controlier 7]

When you use the programmable type controller, you can switch the analog output 3 from
the voltage output to the current output and vice versa.

Select the two jumper switches, JP1 and JP2 on the main board in the following procedure.

(D When the internal unit has an SC card installed, remove the SC card (see Section 11.3
“Replacing the SC Card”).

@ Remove the jumper connector with tweezers or like (see the figure below).

® Connect the removed jumper connector to the desired setting side.
To select the voltage output (1 to 5V DC), connect the JP1 to the J1 side, and the JP2
to the J3 side.
To select the current output (4 to 20mA), connect the JP1 to the J2 side, and the JP2
to the J4 side.

@ Attach the SC card (see Section 11.3 “Replacing the SC Card”).

Tweezers

/ Connector for the RIC

Figure 3.11 Setting the Jumper Switch
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3.6.2 Setting Input Specifications of / A08 Frequency Input Card

Insert the jumper into appropriate two of the pins for setting to connect.

(1) Changing of Transmitter Power Supply Voltage (12V/24V DC)
Insert the jumper into the “ON” side for 12V, and “OFF” side for 24V (see the figure

below).

(2) To Insert Filter

To prevent chattering of dry contact inputs (mechanical relay, etc.) if pulse input rate is
10Hz or less. Insert the jumper to the “ON” side of the appropriate pin.

(8) To Set the Load Resistance for the Current Pulse Input

Insert the jumper into the “ON” side of the pin to set resistor value (2009, 500Q, or 1kQ)

Z@ NOTE

e If setting is unnecessary, insert the jumper into appropriate pin on the “OFF”

side.

o Take care not to bend the pin after setting.

Use tweezer, etc., when detaching the jumper.

/A08 Frequency input card

)W)

L
[1 [1

(1
Z w
(@) [¢]
I ir—
00— OO 0O [=e—--

Selects load resistance
soo— O 0O O f<--- for current pulse input
w— OO0 [(=e—--

MTER— O 0O O je—e--- Selects input filter
12/24— O 0O 0O |- Selects transmitter power

supply voltage

Figure 3.12 Jumper Block for Setting Input Specifications of/ A08 Frequency Input Card
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3.6.3 Setting Terminating Resistance of the RS-485 Communication Card
Terminating resistors must be connected at both ends of RS-485 cable (twisted-pair).
Use the terminating resistor on JP1 jumper of RS-485 communication card as trminator of
receiving side for two-wire and four-wire cabling, (between RD (A) and RD (B)).
Install JP1 jumper on RS-485 communication board to ON (J2) side to terminate, and install

the jumper to OFF (J1) side not to terminate.
Attach a terminating resistor (120Q%1%, 1/2W, 100ppm/°C) to the sending side (between

SD (A) and SD (B)) at the instrument panel, in the four-wire case.
Refer to computer instruction manual for terminating registor for computer side.

———

rd ~ .
, ~ jumper
/1P e
r — 1 e \
II ‘|
\ - - !
AN OFF ON /

’
Y TERMINATION’,/

~ -
P A

(Upper)

(Lower) Terminating Resistor
]

a4 |

7/ Y C

—_————

Connector

RS - 485 Communication Card

Figure 3.13 Seting Terminating Resistor on Communication Card

Attach

y/ externally
"VAV
sc| sp| so| mrD RD sé| so| so[ "o Tro
(A) (8) (A) (B) (A) 8] (B)
4 15 16 17 Mm@ 1415 16 17 A 18@
(Internal) (Internal)
YS100 instrument YS100 instrument

4-wired 2-wired

Figure 3.14 Attaching Terminating Resistor
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3.6 Setting Hardware Switches

(1) Two-wire Send/ Receive

Set the terminating resistors at each terminal
of the hatched apparatus in the figures to the
right. The same applies to the case when the
YS100 instruments connected with dotted lines
are removed.

For the YS100 instruments shown connected
with dotted lines, makes sure that the internal
terminating registor is OFF.

(2) Four-wire Send/Receive

Set the terminating resistors at each terminal
of the hatched apparatus in the figures to the
right. The same applies to the case when the
YS100 instruments connected with dotted lines
are removed.

For the YS100 instruments shown connected
with dotted lines, makes sure that the internal
terminating registor is OFF.

IM 1B7C1-01E

W i W
/%
% %
Supervisory YS100 YS100
Computer
N T,
MW | | R
% ///
7 7
YS100 YS100 YS100 YS100
Supervisory
Computer

¢ YS100 Receive Line

Supervisory

1l &
1
1

4

YS100 YS100
Computer
—1 o 4 1e
é Qa: l A j: l
YS100 YS100 . YS100 YS100
Supervisory
Computer
e YS100 Send Line
Hr
Supervisory YS100 YS100
Computer
= -
[

YS100 YS100

Supervisory
Computer

YS100 YS100
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3.6.4 Setting Terminating Resistance of the YS-net Communication Card

When connecting the YS100 instrument to the terminal of the YS-net, be sure to set a
terminator. To set the terminator, slide the JP1 jumper (See Figure3.15) to the ON side on the
YS net communications card. To disconnect the terminator, slide the jumper to the OFF side.
Note that the default is OFF.

f 4
id U ide
(Lower side) Small printed (Upper side)
JP1 circuit board

Connector

Large IC

Connector with cable

YS net communication card

Figure 3.15 Setting of Terminating Resistance on YS-net Communication Card
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4. TYPES AND OPERATION OF THE
DISPLAY PANELS

m

4.1 Display Panel Groups

The following three display panel groups, which are grouped by operation, are available
with the controller.

(1) Operation Panel Group (for Normal Operation)
includes the following panels used to:
e select the operation mode during control operation, set SV, and operate MV,
e display the PV trend panel,
e display the alarm panel indicating the detail information of alarm, and
e display the dual loop panel (with operation for either loop).

(2) Tuning Panel Group
includes the following panels used to:
e set and display the control parameters, and
e monitor the input and output signals.

(3) Engineering Panel Group
includes the following panels used to:
o set the controller functions of the unit,
e set and display the registers and tables,
e set direct input specifications, and
e set the password.

Note: In the following sections, “group” of each panel group may be omitted when there is
no doubt of confusion.

4.2 Construction of the Display Panel Groups

Each panel group is constructed as follows:

(1) Operation Panel Group (2) Tuning Panel Group (3) Engineering Panel Group

Loop vPanel Menu Panel " Menu Panel
Trend Panel
Y \ Y
Alarm Panel Detail Panel Detail Panel
Y
Dual Loop Panel l
-y
- M — S NS e S— . O T N — P NS I EEES PN B BN M —ﬂ
I.-Settings and Operations—I :- Setting Operation of —: :- Setting Operation of I
I “for Normal Operation Parameters Parameters
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4.3 Panel - Switching Flow Charts

The following describes the types of panels in each group.

Multi-Function Controller

——y

i [Operation Panel Group]

!
!
! !
E Y ¥ E
i | Loop panel 1 | | bual loop panel 2 | (Note2) i
1
i \ y (D3] i
i | Loop panel 2 JNote 1) | [Dual loop panel 2 | (Note 2) I
i i
! o] = |
! | Trend panel 1 | : <
]
i y [OD] i
i te 1 i
i ITrend panel 2 |(No e ) Note 1 : Not displayed by factory-set !
i + I 2 l when newly shipped for YS150. 1
! (Ref. Section 5.1) !
: Alarm panel
! I P J Note 2 : Not displayed by factory-set !
! l when newly shipped. !
!l (Ref. Section 5.1) l'
}l<<5mn>>|+ [53]
G LTy O 1
i [Tuning Panel Group] i
] i
i Tuning menu panel !
; [CHGJ Loop panel 1 or Trend panel 1 :
: [PID 1 T PID setting panel 1 -=>1 0% A loop panel 1 p i
i CHG !
i PID 2 | — ) . [: _l Loop panel 2 or Trend panel 2
: L ] PID setting panel 2 IE—--:] or Dual loop panel 2 :
. CHG i
i
: STC 1 | o — . Loop panel 1 or Trend panel 1] -
! Lste ] -@ STC setting panel 1 ""_" or lgugl loop panel 1 P :
; [STC 2 H———> . “L_CHG:] Loop panel 2 or Trend panel 2 l
i STC setting panel 2 ==>1 or Dual loop panel 2 i
! )
! [PARAMETER] ﬁ” Parameter setting panel I :
! (0] !
1 - 1
i I/0 DATA JTi=< > i
1 L 4 T—l ‘anut/output data panel | :
i ] !
L= rrerrry=yrery R U PP USSP J
1 & sty I +
| b e R k] m e o = o amm e 6 s ® S s e ¢ W 8 Em b fadn % B G 6 B e b et P o O S 8 e = § Mo B G 3 W v A B Y e § S b D b @ e § B e bt o b _!
i [Engineering Panel Group] ]
b !
; Engineering menu panel :
i | T i
: [CONFIG 1]T = ’iConfiguration panel 1 7 i
i A2 ]
i [CONFIG 2] LEQ] 'LConfiguration panel 2 1 i
i | i
. T .
! [CONFIG 3]po % Configuration panel 3 j I!
i [ !
E [SC MAINT]Tig 5 Z i Direct input specification setting pancﬂ :m
. l . +
! PASSWORD J== | i !
! L ] = | Password setting panel __I :
I - I
i [FX TABLE JTe——=- Fx table settin I i
i - g pane !
s L | i
e g e Qg o G oS o g D I A G S G -
| iy . ) . . . .
. _j ¢ Panel group E : Operation panel @ : Menu panel ':___:I : Detail panel
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/ rd rd
/ Programmable Controller

77,

4.3 Panel - Switching Flow Charts

Y
ILoop panel 1 1 JAlarm panel 1
yLOD y[3]
|Loop panel 2 | [pual loop panel 1 ] (Note 1)
ylo y[o]
|Trend panel 1 || Ipual ioop panel 2 | (Note 1)
1 =
[Trend panel 2 1
l " Note 1 : Not displayed by factory-set
when newly shipped.

g [Tuning Panel Group]

Tuning menu panel

[PID 1
[PID 2
[STC 1

[STC 2

[P&T REG T

[1/0 DATA]

(Ref. Section 5.1)

Loo

=——>"1PID setting panel 1
1]

s (cHe
e ———
CHG

[

(___.IPID setting panel 2
(1]

«_ﬁc setting panel 1
)

(———IEC setting panel 2
o)

4___1 P&T register panel
ch

éﬁput/output data panel |

[CONFIG 1

[CONFIG 2

Engineering menu panel 1

i

-

B

2 Configuration panel 1 |

J

[SMPL&BATCH]

[SC MAINT
[PASSWORD

[FX TABLE

-

B

{ N .
] Configuration panel 2 l

\

fSample & batch control parameter setting panel |

J

-

\

I~ . gt . .
21 Direct input specification setting panel |

]
]

\

By B |

L f
21 Password setting panel

Il

\

21 FX table settin

g panel I

g

Y

Engineering menu pane! 2

[6X1 TABLE 77

panel 1 or Trend panel 1];

or Dual loop panel 1 .

. —~ 3] LoOp panel 2 or Trend panel 2 |i

or Dual loop panel 2 i

(cHe !

~ |l€———~3-] Loop panel 1 or Trend panel 1]!
or Dual loop panel 1

CHG H

——— Loop panel 2 or Trend panel 2]

or Dual loop panel 2 !

e——-{GX1 table setting panel

[6X2 TABLE ]

[
< EGXZ table setting panel

=]

[PGM SET ]

= [Program-setting-unit setting panel |

[PID TABLE ]

| (O]
’! Preset PID setting panel

2],

[K CONSTANT]H

[ee——=— K constant display panel

=1

phipytipetir o ) .
L. HE Panel group :] : Operation panel

@ : Menu panel

I:I : Detail panel
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4.3.1 Panel Selection Operation from the Panel Groups
The following shows the flow of the panel group selection sequence.

sy K sHirT» & shirr»

+ iNote)
Operation panel | Tuning panel Engineering

>

Y

Y

group group panel group

@ When power is turned on, initialization of the controller is carried out. Then, the
controller shows the operation panel group.

® Every time you press the key while holding down the | swrr )| key, the panel

group is selected one after another in the following sequence: the operation panel group
to the tuning panel group to the engineering panel group. The controller shows the

operation panel group again by pressing the key while holding down the K sirr >
key.

@ NOTE

|2<smrr>>J + |2 | operation indicates that you have to press the key while
holding down the |<<smn>>l key. If you press these keys in the reverse order, the
panel group does not appear as described above.
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m

5. NORMAL OPERATION

"

5.1 Selection Operation of the Operation Panel

|<<SHIFT>>| + | ()] l operation displays the operation panel group.

There are seven types of operation panels in the operation panel group.

The following shows the flow of the operation panel selection sequence.

Loop Loop Trend Trend Alarm Dual Dual
panel 1 ~ Ipanel 2 " panel 1 "1 panel 2 “1 panel g p;?]%h - p;?..zfz
(Note) (Note) {Note) (Note)

@® An operation panel is displayed when you select the operation panel group.
@ The operation panel changes from current to next one every time you press the
key as shown above.

Note: The YS150 controller is factory-set to the single-loop mode. In this mode it
shows only the loop panel 1, the trend panel 1, and the alarm panel. If you
change the controller mode at the configuration panel 1 of the engineering
panel, loop panel 2 and trend panel 2 will be shown.

Also, the YS150 and YS170 controller is factory-set so that they don’t show the
dual loop panel 1 and dual loop panel 2.

To show these panels you change the panel display selection for the dual loop
panels at the configuration panel 1 of the engineering panel.
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5.2 Display and Operation of the Loop Panel

This section explains how to display and operate the loop panel.

5.2.1 Display of the Loop Panel
Operation status display

Tag number (1

[

Name of Panel title ® Register display

\
Engineering units r\*oop 1 ® PV overflow
100% value of scale DEG .
100.0
- PVi3
PV digital value (8
’ >SV61Z -0 4) PV bar
sV digital value @ 0
gral valu v50 .0 o
1 _
MV digital value @ ] , 8 sV pointer
PH /PL pointer (& (

Scale
] .

Alarm generation display / \

control status display ©) PV underflow

ALLARARARADANRRRERRERRATRAVAARRUR RRERRRRARANR]

SERIEEEEEN

LREE R PSR e a PR R s F AR SR RRSRIREERIRILNNIERD

0% value of scale | STC-ON '
] = /l: PF key function /
MH / ML pointer @ .0 src] status display
 ON
L — —® MV valve direction
MV underflow / HMT;;NN /
MV overflow ﬁ.. <SPH'>
YO'WNA’ 0 MV bar/ MV scale

Figure 5.1 Display of the Loop Panel

@® Tag Number
Up to 8 digits of tag number composed of alphanumeric characters and symbols are
displayed for each loop.
The tag number (TAG) can be set in the configuration panel 2.

@ Name of the Panel Title
This shows the name of the panel displayed at present.

® PV Digital Value
A PV value is displayed in 4-digit digital value of engineering units (6 digits
including decimal point and codes).

@ PV Bar
A PV value is displayed with a bar. The bar has a total of 200 elements for full-scale
(100%). The display is divided in 50 segments (2%), and increases or decreases in 1-
element unit (0.5%).
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PH/PL Pointer
A PH value (PV-value-high-limit alarm set value) and a PL value (PV-value-low-limit
alarm set value) are displayed with a triangular pointer. The PH value and the PL
value are to be set in the PID setting panel. ’

PV Underflow/PV Overflow
The PV underflow is displayed when the PV value is less than 0%. The PV overflow
is displayed when the PV value is more than 100%.

SV Digital Value
An SV value is displayed in 4-digit digital value of engineering units (6 digits
including decimal point and codes).

SV Pointer
An SV value is displayed with a triangular pointer. The pointer moves up or down
with resolution of 0.5% unit.

MYV Digital Value _
An MV value is displayed in 4-digit digital value in % (5 digits including decimal
point and codes). '

MYV Bar/MV Scale
An MV value is displayed with a bar. The bar has a total of 80 elements for full-
scale (100%). The display is divided in 20 segments (56%), and increases or decreases
in l-element unit (1.25%). The scale divided by four (25%) is also displayed.

MH /ML Pointer
An MH value (MV-high-limit value) and an ML value (MV-low-limit value) is
displayed with a triangular pointer. The MH value and the ML value are to be set in
the PID setting panel.

MV Underflow/MV Overflow
The MV underflow is displayed when the MV value is less than 0%. The MV
overflow is displayed when the MV value is more than 100%.

MYV Valve Direction
The direction of the MV valve is displayed with “C” (for closing direction) or “O” (for
open direction). The direction of the opening of the valve (VDIR) is set in the
configuration panel 2.

Engineering Units
Up to 6-digit engineering unit is displayed. The engineering unit is selected in the
configuration panel 2.

Scale
The scale divided by up to 10 divisions (10%) is displayed. The number (scale) of
divisions (SCDV) is to be set in the configuration panel 2.
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® 0%/100% Value of Scale

5.2 Display and Operation of the Loop Panel

The 0% value and the 100% value of the scale are displayed in 4-digit digital value of
engineering unit (6 digits including decimal point and codes).
and the 100% value (SCH) of the scale are to be set in the configuration panel 2.

® Alarm Generation Display/Control Status Display
Abbreviations representing the alarm and control statuses are displayed ; they differ
between the controller modes when you use the multi-function type, and also differ
between the control modules when you use the programmable type.

The 0% value (SCL)

Controller
. Mode Single-Loop Cascade Selector

Display Itent

Alarm Generation |SYS-ALM SYS-ALM SYS-ALM

Display (Note 1) | STC-ALM STC-ALM STC-ALM
ALARM-1 ALARM-1 ALARM-1

ALARM-2 ALARM-2

Control Status CAS, SPC, DDC, CAS, SPC, DDC, CAS, SPC, DDC,

Display (Note 2) | BUA, BUM BUA, BUM BUA, BUM

Control Sub-Status | EXT-MAN, EXT-AUT N N

Display 1  (Note 3 | EXT-PMV, EXT-TRK one one

Control Sub-Status SV2-RMT, SV2-LCL

Display 2 (Note 9 |>7 'k, PVTRE - JOPEN, CLOSE | ggj; "sfjg

Control Sub-Status | STC-ON, STC-DSP, |STC-ON, STC-DSP, | STC-ON, STC-DSP

Display 83 (Note 3) | ATSTUP ATSTUP

& Programmable Controlier 2

Control
Display Module Single-Loop Cascade Selector 2-Loop
Item
Alarm SYS-ALM SYS-ALM SYS-ALM SYS-ALM
Generation STC-ALM STC-ALM STC-ALM STC-ALM
Display (Note 1) | ALARM-1 ALARM-1 ALARM-1 ALARM-1
ALARM-2 ALARM-2 ALARM-2
Control Status | CAS, SPC, CAS, SPC, CAS, SPC, CAS, SPC,
Display (Note 2) | DDC, BUA, DDC, BUA, DDC, BUA, DDC, BUA,
BUM BUM BUM BUM
Control Sub-
Status Display None None None None
1
Control Sub- SV2-RMT,
Status Display None OPEN, CLOSE | SV2-LCL None
2 (Note 4) SEL1, SEL2
Control Sub- STC-ON, STC-ON, STC-ON, STC-ON,
Status Display | STC-DSP, STC-DSP, STC-DSP STC-DSP,
3 (Note 3) | ATSTUP ATSTUP ATSTUP
Note 1: Displayed in inverse characters only when an alarm is generated. Multiple-line-display when

multiple alarms are generated.

Note 2:

for other modes.

Note 3:
Note 4 :
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One item is displayed exclusively when the operation mode is set to C mode. There is no display

One item is displayed for each status. There is no display when there is no status.
One of these items is always displayed.



5.2 Display and Operation of the Loop Panel

| Descrlptlon of the Abbreviated Names of the Display Items

SYS-ALM
STC-ALM
ALARM-1
ALARM-2

CAS
SPC

DDC
BUA
BUM

EXT-MAN
EXT-AUT
EXT-PMV
EXT-TRK

SV TRK
PV TRK

OPEN
CLOSE

SV2-RMT
SV2-LCL

SEL1
SEL2

STC-ON
STC-DSP
ATSTUP

System alarm occurred

STC alarm occurred

Primary control loop process alarm occurred
Secondary contrel loop process alarm occurred

During remote operation by the external SV input

5-5

During remote operation by the SV input from the supervisory system

computer

During MV remote operation from the supervisory system
A shift to the backup automatic status

A shift to the backup manual status

A shift to the manual mode by the external status input
A shift to the automatic mode by the external status input
During preset MV output by the external status input
During output tracking by the external status input

During SV tracking
During PV tracking

Open status of the internal cascade
Close status of the internal cascade

SV2 remote setting of secondary control element
SV2 local setting of secondary control element

Selection of primary loop 1
Selection of secondary loop 2

During operation under STC control
Computed optimum PID setting value display with STC
During automatic start-up with STC
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® PF Key Function/Status Display _
The function and status of the PF key are displayed. The function and status display
of the PF key differ between the multi-function type and the programmable type as
follows:

ulti-Function Controller i

When you use the multi-function type, the function of the PF key is defined with

PFKEY of the configuration panel 3 (P.9-13).

e When you do not define the PF key function, the function and status are not
displayed.

¢ When you define the PF key function, the function display is “STC”, and the status
display is “ON” or “OFF”.

Programmable Controller

When you use the programmable type, the function and display label of the PF key

can be defined by a user program.

e No function and status display are available for a user program which does not
define the function and display label of the PF key.

e The function display is “PF” and the status display is either “ON” or “OFF” for the
user program which defines the function and display label of the PF key.

® P Register Display
% Prbgfam'rﬁable Controlier Z only
When display is set effective in the configuration panel 1, the register display will
appear on loop 1 and loop 2 independently..

@ Operation Status Display
Operation status of the controller is displayed.
(no display) : Operating

STOP : Operation stopped
(ex:configuration is being changed from the engineering panel)
TEST : Under test run (only for the programmable controller)

H. MAN : Hard manual selector switch is ON.
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5.2.2 Meaning of Signals in Each Controller Mode

There are three modes as following: single-loop, cascade, and selector. For each mode the
display labels on the loop panel for signals and the meaning of the signals (which depends
on key operations) are the same as O to & below.

 Programmable Controlier 7

The mode is the same as “single-loop mode @D” below when the program uses the control
module of BSC1 (basic control). It is the same as “cascade mode @” below when the
program uses the control module of CSC (cascade control). It is the same as “selector mode
@” below when the program uses the control module of SSC (selector control). It is the
same as “two-loop control @” below when the same programs use the control modules of
BSC1 (basic control module) and BSC2.

__Example  : Signal Name . ‘Display”, = Meaning of the Signal (subject to the key operation)
@ Single-Loop Mode
Loop panel 1 : PV ....... “PV”, Process variable of primary control loop
SV o....... “SV”, Set-point variable of primary control loop
MV ... “MV”, Manipulated variable to the process

Loop panel 2 : There is no loop panel 2.
® Cascade Mode

Loop panel 1 : PV ....... “PV1~, Process variable of primary control loop
Sv ....... “8V1”, . Set-point variable of primary control loop
MV ... “MV”, Manipulated variable to the process
Loop panel 2 : PV ....... “PV2”, Process variable of secondary control loop
: SV ... “SV27”, Set-point variable of secondary control loop
MV ...... “MV?”, Manipulated variable to the process

Note :The SV setting key in the loop panel 2 can be set when the control sub-status
is set to “OPEN” (the internal cascade is open).
® Selector Mode

Loop panel 1 : PV ....... “PV1”, Process variable of primary control loop
SV ....... “SV1”, Set-point variable of primary control loop
MV ...... “MV?”, Manipulated variable to the process

Loop panel 2 : PV ....... “PV2”, Process variable of secondary control loop
SV ... “SV2”, Set-point variable of secondary control loop
MV ... “MV?”, Manipulated variable to the process

Note :The SV setting key in the loop panel 2 can be set when the control sub-status
is set to “SV2-LCL.”
@ 2-Loop Control of the Programmable Type

Loop panel 1 : PV ....... “PV1”, Process variable of primary control loop
SV ....... “8V1”, Set-point variable of primary control loop
MV ...... “MV1”, Manipulated variable to primary loop
‘ (process) :

Loop panel 2 : PV ....... “PV2”, Process variable of secondary control element
SV ....... “SV2”, Set-point variable of primary control element
MV ...... “MV27, Manipulated output variable to secondary loop

(process)
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5.2.3 Operation of the Loop Panel

The following describes key operations for setting and control of the loop panels.

p—

1C-1960 FAR. 3
LOOP AMDO
|
1000 __
PV1: ==
67.0 55
sv1: gg @ r__— Operation mode keys and
50.0 53 LED indicators
MVi: £3
so.ovil] |EEB
52 a
ALARM-1 ::: 3 —— SV setting keys
- =
3
£3 N
STG-ON
£
0.0
STC
cv 5‘6‘ Ez]- Page key

MV operation keys

i ylclfmw zlm

v | Fast / shift key

Figure 5.2 Operation of the Loop Panel

B Selecting the Desired Operation Mode
There are three operation mode keys. They are used to select the desired control

operation mode.

@ NOTE

Operation mode cannot be changed to operation mode C if the cascade input signals do not
fall within the range between ~6.3% and 106.3%.

E : C Mode Key
Selects the C (cascaded by external analog signals or computer) control

operation mode.

@: A Mode Key
Selects the A (automatic) control operation mode.

@: M Mode Key
Selects the M (manual) control operation mode.

The LED indicator in the key which corresponds to the selected operation mode key is lit.
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M Setting the SV Value
The SV setting key changes the setting value (SV) of the control loop.
This function is available in the A or M control operation mode.
There are two SV setting keys. They are used to change the SV value.
[A]: SV Increasing Key
Increases the SV value.

: SV Decreasing Key

Decreases the SV value.

B Using the MV Operation Key

Use this key to operate the manipulated output (MV) manually.

This function is available in the M control operation mode.

There are two MV operation keys. They are used to change the MV value.
MYV Operation Increasing Key
Increases the MV value.

[[B]]: MV Operation Decreasing Key

Decreases the MV value.

An increase or decrease of the MV value can be accelerated by holding down the

&swirr > [key (Fast/shift key) then pressing the MV operation key.

B Using the PF Key

The function of the PF key differs between the maulti-function type and the
programmable type.

ulti-Function Controﬁer

When you use the multi-function type, the function of the PF key is designated
from the configuration panel 3. The two following parameters are used.
® No Function
The PF key does not function.
® Turn STC ON or OFF
The PF key switches the STC operation on and off.

z Pro:g_’rammab'l:’ Corlxtféllaﬁ/é
When you use the programmable type, set the function of the PF key by defining it
with the user program (see 5.2.1 ® above).
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5.3 Display and Operation of the Trend Panel

The trend panel displays the trend of the PV in addition to the functions of the loop panel.
This section explains the display and operation of the trend panel.

5.3.1 Display of the Trend Panel

Tag number (1

Name of panel title (2

PV digital value & 9 Engineering unit

[/

SV digital value &— 100% value of scale

MV digital value (Z v
6) SV pointer

4) PV bar

PV trend display

i

0 Scale

~ Scale of span time
. ' G-
Trend recording fj/ H s

t ﬁéﬁ
span time cv 0
MV display HHHE

Figure 5.3 Display of the Trend Panel

0% value of scale
]
R

PF key function /status

‘«m | display

YOKOGAWA 4

. v |

® Tag Number
Up to 8 digits of tag number composed of alphanumeric characters and symbols are

displayed for each loop.
The tag number (TAG) can be set in the configuration panel 2.

® Name of the Panel Title
This shows the name of the panel displayed at present.

® PV Digital Value
A PV value is displayed in 4-digit digital value of engineering units (6 digits
including decimal point and codes).

@ PV Bar

A PV value is displayed with a bar. The bar has a total of 200 elements for full-scale
(100%), and increases or decreases in l-element unit (0.5%).
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SV Digital Value
An SV value is displayed in 4-digit digital value of engineering units (6 digits
including decimal point and codes).

SV Pointer
An SV value is displayed with a triangular pointer. The pointer moves up or down
with resolution of 0.5% unit.

MYV Digital Value
An MV value is displayed in 4-digit digital value in % (5 digits including decimal
point and sign).

MV Display
The MV bar, the MV scale, the MH pointer, the ML pointer, the MV underflow, the
MYV overflow, and the direction of the MV valve are displayed. The display contents in
the panel are the same as those in the loop panel.

Engineering Unit
Up to six characters representing engineering unit is displayed. The engineering unit
to be displayed is selected in configuration panel 2 for each trend panel.

Scale
A scale divided into up to 10 divisions (10%) is displayed. The horizontal lines which
correspond to the division of the scale are displayed with dotted lines. The number
(scale) of divisions (SCDV) is set in configuration panel 2 for each trend panel.

0%/100% Value of Scale
The 0% value and the 100% value of the scale are displayed as 4-digit digital values
‘in engineering units (6 digits including decimal point and sign). The 0% value (SCL)
and the 100% value (SCH) of the scale are set in the configuration panel 2 for each
trend panel.

Trend Recording Span Time

The set value of the trend recording span time is displayed. Although the trend
recording span is 90 lines, this trend recording span displays up to 60 lines of span
time. The trend recording span time (TRDT) is set in the configuration panel 2 for
each trend panel.

The position of line 0 shows the current time of the trend recording, and that of line
90 shows the maximum past time. Changing the trend recording span time deletes the
previously recorded data.

Scale of Span Time
The span time scale (vertical line) is displayed at the position of line 60 with a dotted
line. When the scale @ above is divided by four or more, the delay time scale is also
displayed at the position of line 30 with a dotted line.
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® PV Trend Display
The trend recording span time (TRDT) is divided into 60 divisions, and minimum and
maximum PV values within the one division of span time are displayed with a
vertical line width of one element.
The PV value is displayed as 0% when it is less than 0%. The PV value is displayed
as 100% when it is more than 100%.

® PF Key Function/Status Display
The function and status of the PF key is displayed. The contents of the display are
the same as those of the loop panel.

5.3.2 Operation of the Trend Panel
The following four types of operations are available on the trend panel.
(1) Changing the operation mode
(2) Setting of the SV
(3) Operation for MV
(4) Operation for the PF key
Operate the trend panel in the same manner as do the loop panel (see Section 5.2.3
Operation of the Loop Panel”).
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5.4 Display and Operation of the Alarm Panel

The alarm panel displays all the detail information when an alarm occurs. The user can
check an unacknowledged alarm. This section explains display and operation of the alarm
panel.

5.4.1 Display of the Alarm Panel

Tag number (D

—~{IC-1876 | wmo

ALM L2+ ® ALM lamp

F?!EC_EEE;} FTS?E— M-‘l @
oF LI i
1] ]

b pH2 ?\l\%
‘eyYa
{

Name of panel title

ltem title @‘
|
|

Alarm item & |

kovER
kPBLMT )
L

\

Alarm display area

m/rf—D»ﬂ

A _._.__.__.l__.__

g_z_\
s) 1 (@ D\E

Unacknowledged
alarm mark @

Clear key
L—‘:-— - L T~ LCD display
L)
| 0
e sy & | (TR
YOKOGAWA ¢
————

Figure 5.4 Display of the Alarm Pénel

@ Tag Number .
The tag number of primary loop is displayed when 2-loop control is carried out.
Operation for MV is also carried out for primary loop.

® Item Title
Any of the types of alarm that occur are displayed. There are three types of alarms

as follows:
e PROCESS : Process alarm
e STC :  STC alarm
e SYSTEM : System alarm

® Alarm Item
There are two typs of display for the alarm items that occur as follows:
e Reverse Display of Items : means the alarm is current.
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e Normal Display of Items : means the alarm occurred in the past, and
recovered automatically.

The alarm items to be displayed are as follows:
e Process Alarm (This uses the parameter names for alarm setting.)

PH1 : Process variable high-limit PH2 : Process variable high-limit
alarm 1 alarm 2

PL1 : Process variable low-limit PL2 : Process variable low-limit
alarm 1 alarm 2

DL1 : Deviation alarm 1 D12 : Deviation alarm 2

VL1 : Velocity alarm 1 VL2 : Velocity alarm 2

Hysteresis bands for PH, PL, DL alarms are 2%.
e STC Alarm

SYSALM : System alarm PWRDWN : Power supply abnormal

PVOVR :PV alarm PBLMT :PB alarm

MVLMT : MV alarm TILMT : TI alarm

OPERR  : Operation abnormal TDLMT :TD alarm

IDERR : Identification impossible RTALM :RT alarm
e System Alarm

X1 to X5 :Input overrange
The register names of X1 to X5 assigned to each input terminal
are displayed.

Y1 and Y38 : Output open _
The register names of Y1 and Y3 are displayed.

RAM : RAm contents destroyed (volatile).

CALC : Operation o.verﬂow }Only for the YS170 programmable controller
OVER : Control period over

Q See Also

See Table 6.1 and Table 6.2 in Section “6.1 If the ALM Lamp Lights” for causes of
each alarm.,

@ Unacknowledged Alarm Mark
Unacknowledged alarms are displayed with

(7 )
®

appearing at the head of each item.

® MYV Display
The MV bar, the MV scale, the MH pointer, the ML pointer, the MV underflow, the
MV overflow, and the direction of the MV valve are displayed.
The contents of the display are the same as those of the loop panel.

® ALM Lamp
This lamp lights when an alarm occurs.
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5.4.2 Operation of the Alarm Panel
The opération of the alarm panel is as follows:
(1) Operation for MV (same as the loop panel. See Section 5.2.3 “Operation of the
Loop Panel”).
(2) Checking of the unacknowledged alarm

M Checking Unacknowledged Alarms
On the alarm panel, [CLR] (the PF soft key label) appears on the LCD at the left of
key. In this case, the key functions as a clear key. The clear key is used to
acknowledge alarms. Pressing this key acknowledge the alarm and deletes “*” (which
means the alarm has not been acknowledged yet).

Display of

unacknowledged alarm Clear key

Software key indication

Figure 5.5 Checking the Unacknowledged Alarms
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5.5 Display and Operation of the Dual Loop Panel

5.5 Display and Operation of the Dual Loop

Panel

This section explains how to display and operate the dual loop panel.
There are two panels Dual 1 and Dual 2. Dual 1 is for the loop 1 operation and Dual 2 is
for the loop 2 operation. Both Dual 1 and Dual 2 display loop 1 information in the left side

and loop 2 information in the right side.

5.5.1 Display of the Dual Loop Panel

Tag Number®\

Name of Panel title
PV digital value%Q
SV digital value

Engineering units G—1

e’

100% value of scale @

PV overflow ®/’

Loop number

g &
Control sub-status display®/ .

Operation status display
PV digital value

SV digital value
) Engineering units
(0 100% value of scale
—@ PV overflow

PV bar &—

Y pointer@
PH/PL pointer

reses
I

Scale

PV underfiow (D—

d

—® Loop number
——® control sub-status display

—®) PV bar

— @ sV pointer
(©® PH/PL pointer

—® Scale

. |_—@ PV underflow

CEETESICTLsLetrerersrsseees

LLLILLLLLLLL LU L L L

CEFSEESSOrSRILLLssLass
uiiuunu

*

1

e

[

0% value of scale @——

MV digital value ©—

MH/ML pointer@"’

MV bar, MV scale @—

MV underflow, @—"
MV overflow

MV value direction @—"]

e

—HV1:  43.0 QEF

|

pa-umw i |
o amy e |
y om0 ||

=

AN I

YOKOGAWA ¢

|_—@ 0% value of scale
——® pF key function/status display

Figure 5.6 Display of the Dual Loop Panel

@® Tag Number

Up to .8 digits of tag number composed of alphanumeric characters and symbols are

displayed for each loop.

The tag number (TAG) can be set in the configuration panel 2.

® Name of the Panel Title

This shows the name of the panel displayed at present.

® Loop Number

Loop number 1 in the left side and 2 in the right side is always displayed.
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PV Digital Value
A PV value is displayed in 4-digit digital value of engineering units (6 digits
including decimal point and codes).
The one for operatable loop is displayed in the reversed display mode.

PV Bar
A PV value is displayed with a bar. The bar has a total of 200 elements for full-scale
(100%). The display is divided in 50 segments (2%), and increases or decreases in 1-
element unit (0.5%).

PH/PL Pointer ,
A PH value (PV-value-high-limit alarm set value) and a PL value (PV-value-low-limit
alarm set value) are displayed with a triangular pointer. The PH value and the PL
value are to be set in the PID setting panel.

PV Underflow/PV Overflow
The PV underflow is displayed when the PV value is less than 0%. The PV overflow
is displayed when the PV value is more than 100%.

SV Digital Value
An SV value is displayed in 4-digit digital value of engineering units (6 digits
including decimal point and codes).
The one for operatable loop is displayed in the reversed mode.

SV Pointer
An SV value is displayed with a triangular pointer. The pointer moves up or down
with resolution of 0.5% unit.

MYV Digital Value
An MV value is displayed in 4-digit digital value in % (5 digits including decimal
point and codes). The title will be MV, MV1 or MV2 according to the controller mode.
Refer to section 5.2.2 as to what is displayed in each case.

MV Bar/MV Scale
An MV value is displayed with a bar. The bar has a total of 80 elements for full-
scale (100%). The display is divided in 20 segments (56%), and increases or decreases
in l-element unit (1.25%). The scale divided by four (25%) is also displayed.

MH /ML Pointer ,
An MH value (MV-high-limit value) and an ML value (MV-low-limit value) is
displayed with a triangular pointer. The MH value and the ML value are to be set in
the PID setting panel.

MV Underflow/MV Overflow

The MV underflow is displayed when the MV value is less than 0%. The MV
overflow is displayed when the MV value is more than 100%.
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® MYV Valve Direction
The direction of the MV valve is displayed with “C” (for closing direction) or “O” (for
open direction). The direction of the opening of the valve (VDIR) is set in the
configuration panel 2.

® Engineering Units
Up to 6-digit engineering unit is displayed. The engineering unit is selected in the
configuration panel 2.

® Scale
The scale divided by up to 10 divisions (10%) is displayed. The number (scale) of
divisions (SCDV) is to be set in the configuration panel 2.

® 0%/100% Value of Scale
The 0% value and the 100% value of the scale are displayed in 4-digit digital value of
engineering unit (6 digits including decimal point and codes). The 0% value (SCL)
and the 100% value (SCH) of the scale are to be set in the configuration panel 2.

® Control Sub-status Display

" Control sub-status is displayed just under the ‘Loop Number’ in single character in the
reversed display mode.
Display items are as shown below according to the controller mode for the nulti-
function type and the control module for the programmable type. In other status than
listed below no sub-status is displayed.

Controller Mode or | Control Sub- Staus Equivalent Control Sub-status
Control Module status Display Display in the Single Loop Panel

Open status of the

Cascade o internal cascade OPEN

: SEL1 (when ‘S’ is displayed under

Selection of the .

Selector S . the ‘1’.) or SEL2 (when ‘S’ is
corresponding loop displayed under the ‘2’))

® PF Key Function/Status Display
The function and status of the PF key are displayed. The function and status display
of the PF key differ between the multi-function type and the programmable type as

follows:

When you use the multi-function type, the function of the PF key is defined with

PFKEY of the configuration panel 3 (P.9-13).

e When you do not define the PF key function, the function and status are not
displayed.

e When you define the PF key function, the function display is “STC”, and the status
display is “ON” or “OFF”.

rrrr Ty
% Programmable Controller /d

When you use the programmable type, the function and display label of the PF key

can be defined by a user program.

e No function and status display are available for a user program which does not
define the function and display label of the PF key.
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e The function display is “PF” and the status display is either “ON” or “OFF” for the
user program which defines the function and display label of the PF key.

@ Operation Status Display
Operation status of the controller is displayed.
(no display) : Operating

STOP : Operation stopped

(ex: conﬁguration is being changed from the engineering panel)
TEST . Under test run (only for the programmable controller)
H. MAN : Hard manual selector switch is ON.

5.5.2 Operation of the Dual Loop Panel
The following four types of operations are available on the dual loop panel.
(1) Changing the operation mode
(2) Setting of the SV
(8) Operation for MV
(4) Operation for the PF key v
Operate the dual loop panel in the same manner as do the single loop panel (see Section
5.2.3 Operation of the Loop Panel”).

In the DUAL1 panel you can operate loop 1, and DUAL 2 loop 2.

PV and SV digital values are displayed in the reversed mode so that you can easily
understand which loop is operatable.
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6.1 If the ALM Lamp Lights 6-1
1

6. ALARM LAMP AND FAIL LAMP
DISPLAYS

R

The controller tells you of abnormal conditions of signals or malfunction of the cohtroller
with the ALM lamp or the FAIL lamp, located on the front display panel. Should the lamps
light, take appropriate countermeasures.

6.1 If the ALM Lamp Lights

The ALM (alarm) lamp lights up when the high- or low-limit alarms of the controller are
activated, or when the input or output signals to the controller are disconnected. When the
ALM lamp lights, check the cause by referring to the alarm items in the alarm panel of the
operation panel (see the following tables and Section 5.4.1 “Display of the Alarm Panel”).

Appropriate action is required according to the type of cause.

Table 6.1 List of Causes when the ALM Lamp Lights (System/Process alarm)

Name of Alarm

Alarm Item Display Alarm Name Cause Remark

The operation mode of the

X1, X2, X3, Input rangeover Input value is —-6.25% or less, or instrument (C, A, or M)
X4, X5 P g +106.25% or more will not change with this
alarm.
Y1 Y3 Current output Detects the output open of
’ connection open manipulated output 1 or 3 (current)

RAM pattern does not match when

SYSTEM RAM RAM volatile starting after power failure of 2 iI:‘%l;;Ii2When start mode
seconds or longer. .
With YS170 in programmable mode, . -
CALC ) Computing overflow | computing data of the user program S:;: zute with the limited
exceeds 18.000 )
With YS170 in programmable mode,
. - | when test run of the user program,
OVER Control period over control computation takes longer than
control period
Process variable Process abnormal. PV1 or PV2 is
PH1, PH2 h.r h-limit alarm more than the high-limit-alarm set Hysteresis band is 2%.
1gh-tmit a point.
Process variable Process abnromal. PV1 or PV2 is less . .
PLL PL2 | timit alarm than the low-limit-alarm set point, | 1ysteresis band is 2%.
iati 1. [PV1-8V1
PROCESS Deviation abnormal. | | or

D11, DV2 Deviation alarm [PV2-SV2} is more than the Hysteresis band is 2%.
deviation-alarm set point.

Sudden changes in process. Velocity of
change in PV1 or PV2 is more than
velocity-alarm-change-value set point/
velocity-alarm-change-time set point.

VL1, VL2 Velocity alarm

IM 1B7C1-01E



6.1 If the ALM Lamp Lights

Table 6.2 List of Causes

when the ACM Lamp Lights (STC alarm)

RT<0.5.

Name of Alarm . How to
Alarm Item| Display Alarm Name Cause STC Action Clear Alarm
SYSALM | System alarm e Attempt to execute an illegal STC stops.
combination of control elements. | (Automatic

e The control function is not start-up is
executed every period. disabled or

¢ Current output open. stops.)

PVOVR PV alarm ® PV value is out of range.
(PV=-6.3% or PV 106.3%)

MVLMT MV alarm e MYV value is limited by the
output limiter.

e Setting range for the MV o Remove
applied signal before automatic the cause
start-up begins is inappropriate. | STC continues. of alarm.

e MV value is (manually) changed | (Automatic e Set
or reaches an output limit after start-up is STC=OFF
automatic start-up begins. disabled or

- . stops.)
OPERR Operation Operation is abnormal when
STC abnormal automatic start-up begins.
IDERR Identification The change in PV is too small
impossible when automatic start-up begins.
PWRDWN | Power supply Power fails after automatic start-up
abnormal begins.
PBLMT PB alarm Proportional band exceeded high-
or low-limit, ¢ Remove
: the cause
TILMT TI alarm Integral time exceeded high- or STC continues, of alarm.
. (These do not
low-limit. - o Set
occur during STC=OFF
TDLMT TD alarm Derivative time exceeded high- or aut)omatlc start- e Execute
low-limit. up- automatic
RTALM (RT alarm Signal distribution ratio RT>2 or start-up.
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6.2 If the FAIL Lamp Lights 6-3

6.2 If the FAIL Lamp Lights

The lit FAIL lamp tells you that a problem has occurred with the controller.

When the FAIL lamp lights up, the cause of failure is displayed at the PV, SV, or MV
digital display position in the loop panel. However, the entire panel display may be disabled
when the failure is caused by causes other than the items shown in the table below.

The table below shows the FAIL items.

Table 6.2 List of Alarm Iiems

when the FAIL Lamp Lights

Item of Defect DI:‘AIL Operation when Failure Occurs
isplay

Clock stops. — e Fail contact opens.

e Manipulated output hold (in MAN mode)
Main microprocessor - e Output may be varied in MAN mode.
(MCU) abnormal e Communication (RS-485, DCS, YS-net) stops.
Display processor (DCU) L e Fail contact opens.
defective . e Manipulated output hold (in MAN mode)

Computation | g Hard manual operation possible.

A /D error AD Stops e Communication (RS-485, DCS, YS-net) stops.
D/A error D/A e Fail contact opens.
RAM error RAM e Manipulated output hold (in MAN mode)
ROM error ROM o Output operation is available in MAN mode.

¢ Communication (RS-485, DCS, YS-net) stops.
EEPROM error EEPROM
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6-4 6.2 If the FAIL Lamp Lights

M Screen for the FAIL Status (except when the display block has an
error)

PV Bar : displays the raw data (1 to 5 V) of
1st input in a range of 0% to 100%.
SV Pointer : displays the value just before the
TIC- 1666 failure.
MYV Bar : displays the value of manipulated
output 1 or analog output 1 just
100.0 before the failure in a range of 0%
to 100%.

A/D Hard Manual Pointer: Indication is associated with

the hard manual output.
Scale : 0% to 100% in any conditions with
scale division just before the failure

C, A, M etc. : M lamp lights.

MH and ML pointer: none

PH and PL pointer : none

Valve Direction: displays C-O or O-C just before the
failure.

PV, SV, and MV Digital Display: none

TAG Number : displays the tag number
immediately before the failure.

FAIL Cause : displays the cause of the failure. If
there are multiple causes of
A/D, D/A, RAM, EEPROM, and
ROM, all are displayed.

Key Input : all the input operations disabled
except for the one from the MV
operation keys. MV fast key
disabled. (If the display processor
fails, do not operate the MV
operation keys as you can not see
the MV bar in the display.)

u

[
gy
==
3=
53
E
=
==
3
g}
o3
E5

[

e
-]

!
[O

|

2;1.
Y

[ 1

i H i

j = i

i Display operation | > - i

i > circuit (] !

! (display processor) - :

I 1 .

i I ;

I -

i Display operation part ]

i i

: FAIL i

; S OFF :

1 i Manipulated

i i

i . l\ Q) output 1 or

: Control operation , l/ analog
|!'1put| > cireuit /Hard manual I output 1 (4
signa {main processor) -~ Normal e

; —O selector switch to 20mA

ON DC)

Figure 6.1 Screen for the FAIL Status, and Block Diagram for Input/Output Processing
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6.3 Back Up Operation If Equipment Malfunctions 6-5

6.3 Back Up Operation If Equipment
Malfunctions

The FAIL lamp lights up if the controller goes into FAIL status. At the same time, the
control mode is set to the M mode automatically.

6.3.1 Hard Manual Operation

You can find the hard manual operation part (manual output manipulated by analog
circuitry) on the internal panel by swinging up the front panel (see Figure 6.2).

If the controller goes into FAIL status and operation must be carried out urgently, use the
hard manual operation part to set a safe output.

| | s [PROGRAMMER
Connector for the Y5110 \ LMANUAL TA

. —— ON
Standby Manual Station I L— Hard manual selector switch
(MANUAL STA) 0 BAL {ON / OFF)

u .

o (C= OFF

d HARD MANUAL B | MV balance lamp (BAL)
‘" Hard manual operation wheel

{(HARD MANUAL)
Y .
\ J

Figure 6.2 Hard Manual Operation

@ Using the hard manual operation wheel, adjust the MV value (manipulated output from
the hard manual analog circuitry) so that the value matches the MV value before FAIL
occurred (manipulated output from the digital control circuit). Turn this wheel clockwise
to increase the backup manual output and turn it counterclockwise to decrease.

When the MV values match, the MV balance lamp (green) lights up.

Set the hard manual selector switch to ON. The manipulated output is switched from
the digital control circuitry to the analog circuitry of the hard manual without
interruption. In this condition, operation of MV is possible with the hard manual
operation wheel.

Note that the MV balance lamp remains lit when the hard manual selector switch is
set to ON.

@ Adjust the hard manual operation wheel for safe output.

® e

When you replace the internal unit, use the Yokogawa YS110 Standby Manual Station (see
Section 6.3.2 “On-Line Replacement of the Controller”).
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6.3.2 On-Line Replacement of the Controller

6.3 Back Up Operation If Equipment Malfunctions

If the controller fails, it can be replaced without interrupting the manipulated output of 4
to 20 mA (Y1), by using the Yokogawa YS110 Standby Manual Station.

O®e 606

Swing up the front panel.
Connect the YS110 Standby Manual Station to the connector for the Standby Manual
Station (see Figure 6.3).
Enable MV operation using the YS110 Standby Manual Station.
Remove the internal unit.
Connect YS110 Standby Manual Station. The YS110 Standby Manual Station is
operated with the external power supply when it is connected to the connector at the

rear.

See Also

For details of functions, connections, and operations of the YS110 Standby Manual
Station, refer to the separately supplied IM 1B7D5-01E “YS110 Standby Manual

Station”.

o —— i ——— — o — o — —

(]
=
JE
1

-

3

[]
AT

\\:_IIE
L\

/\/

YS$150, Y$170 Controller,
YS$S136 Auto/ Manual Station

Dedicated cable

YS$110

(.

[BY

Input indicator

L-Battery check
push button

—Output mode
selector
switch

N\

AN

Figure 6.3 On-line Replacement of the coniroller
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7.1 Restart Mode at Power Recovery from Failure

7. POWER FAIL RESTART OPERATION

The YS150/YS170 controller enters power down status if the 100V AC power supply fails
for 20 ms or more or the 24V DC power supply fails for 1 ms or more. You can set the mode
for controller recovery from power failure (TIM1, TIM2, and AUT modes).

Even if power fails when the EEPROM (non-volatile memory) has not been written with
the SAVJ key, set-points SV, manipulated variables MV, and parameters set from the front
panel which are stored in the RAM will not be lost for at least 48 hours (lost in one week on
average).

If power failure continues for a long time, and the RAM contents evaporate, the controller
starts using the parameters written into the EEPROM as initial values for power recovery (so-
called initial start).

Saved trend data on the trend panel will be lost if the power holdup time (1 or 20mS) is
exceeded.

7.1 Restart Mode at Power Recovery from
Failure

Select power-failure restart mode by specifying one of the following three modes from the
engineering panel. :
HOT start when power failure is less than 2 seconds. COLD start

@® TIM1 Mode
when power failure is two or more seconds. Initial start when the
RAM memory contents have evaporated.

@ TIM2 Mode HOT start when power failure is less than 2 seconds.
Initial start when power failure is two or more seconds.

® AUT Mode Always HOT start. Initial start when the RAM memory contents

have evaporated.

Table 7.1 lists restart mode after power recovery, and Figure 7.1 shows the relationship
between power failure duration and start mode.

Table 7.1 Start Mode Operation at Power Recovery

\

(MV)

power failure

Hot Start Cold Start Initial Start
Same as before
Control mode power failure MAN MAN
Manipulated variables
anipulated varia Same as before —6.5% —6.5%

Set-points (SV)

Same as before
power failure

Same as before
power failure

Parameters such as PID

Same as before
power failure

Same as before
power failure

Parameters revert to initial
values stored in EEPROM

Same as before

lag, dead time
S

Temporary register (T) power failure 0 0
Time-dependent computa- Operation
tions such as first-order continues. Initialize Initialize
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7-2 7.1 Restart Mode at Power Recovery from Failure

Start
mode
TM1 | Continuous iti
o _C_o_n:u:\gclu_sl Hot start >| COLD start X Initial start >
M2 [T " .
mode EETTEEES' Hot start >| Initial start >L“ Initial start >
AUT [~ >| iti
i _EE"}TESliSI Hot start Hot start >L Initial start >
C -
A A 77 A ~
Y 1 ty Time
20ms (100V AC) About 2 seconds About one week
1ms (24V DO Power Failure Regi P Fait
Momen r e Region ower Faifure
je——|—— Failg:?a R;Z%n ——>|«— (Contents of RAM —»j«——— Region (RAM is
Failure are normal) volatile.)
Insensitive
Region

[Failure Insensitive Region (power failure duration) <t;)]

[Momentary Failure Region (t; <power failure duration<t,)]

: t;=Approx. 1ms (24V DC supply)

t;=Approx. 20 ms (100V AC supply)
Operates in the same manner as power on status.

: to=Approx. 2 seconds

The controller stops operation during this period.

[Power Failure Region (Contents of RAM are normal) (t, <power fajlure duration<tg)]

: t3=48 hours or more (average one week)

The controller stops operation during this period.

[Power Failure Region (RAM contents lost) (t3 < power failure duration)] :
The controller stops operation during this period.
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8.1 Selection Operation from the Tuning Detail Panel 8-1

PR

8. TUNING OPERATION

m
The tuning panel group is displayed by |<<smrr>>| + |l

@ NOTE

B Entering a Password
This controller allows you to set a password. When you set a password, enter
the password on the password setting panel described in Section 9.3.5 “Password
Setting Panel”, then perform tuning operation. =~ When finishing tuning
operation, set the password again.
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8-2 8.1 Selection Operation from the Tuning Detail Panel

8.1 Selection Operation from the Tuning Detail
Panel

The menu panel will be displayed at first in the tuning panel group. The menu panel is

used to select the desired detail panel.

The six types of detail panel (four types for single-loop

control) can be selected from one menu panel. Tuning is available on the detail panel. The
following describes how to select the desired detail panel.

D Press the key at the right of the name of the desired detail panel.

will be displayed.

Multi-Function Controlie

. @key
° @key
° @key
. @key
. I_l—lkey
o | PF | key

: PID setting panel 1

: PID setting panel 2

: STC setting panel 1

: STC setting panel 2

: Parameter setting panel

: Input and output data panel

Tec-1o ot
PID 1 E=)
FPID2 |5
E@
S PN

! |
IPARAMETER I;I A

170 DATA

[T

||l |||
||I cl“

IM 1B7C1-01E

The detail panel

77777 777 rI77777

IPrlo/grarpmable Controller

LLLLLLL LML LLLLLLLL

//1//

Y

o@key
o@key
o@key
QIZ]key
o@key
okey

T8C-1

TUNING MENU

PO2 |8
RN =
SEPI PNl
N |
T/0 DATA Elmri

Figure 8.1 The Tuning Menu Panel

: PID setting panel 1
: PID setting panel 2
: STC setting panel 1
: STC setting panel 2
: P&T register panel
: Input and output data panel



8.2 Tuning Parameter Setting Operation 8-3

8.2 Tuning Parameter Setting Operation

Parameters can be set from the tuning detail panel. MV operation is also available from
this panel in manual operation mode.

B Using the Software Key
On the detail panel, several keys which are called “soft keys” are displayed on the right of
the detail panel, in addition to the parameters and the setting values. This means that the
operation keys to the right of the displayed keys function as they are displayed on the
detail panel.

™ [ T] key : Parameter selection key l
° [ i] key : Parameter selection key TSC-1876 AL D
. ESAV:] key :Save (SAVE) key ‘ AM
° [A] key : Parameter increasing key {,‘i Fe @
° [V] key : Parameter decreasing key v1 13 by ==
® [CHGJ key :Change key Ef i r
o) B

I PN
i ==
i 1"8:@ J
R

raw

Figure 8.2 Using the Software Key
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8-4 8.2 Tuning Parameter Setting Operation

B Setting Parameters
@ Select the Desired Parameter to be Set.

e Some parameters shown on the detail panel cannot be set (or setting is disabled) while
others can be set.

e In order to prevent incorrect setting, no parameters are selected (reverse display) when
the detail panel is opened. Pressing the [1‘ ] key or the [$ :] key selects the
changable parameters. The item name and the value of the selected parameter is
displayed with black and white reversed, and it is also enlarged and displayed below
the panel title.

@ Set (or Change) the Parameter.
e Set (or change) the value of the parameter by pressing the [:A:] key or the [V]
key.
® DPressing the [A] key increases the value of the parameter while pressing the [VJ
key decreases it.
e If you hold down the [A] key or the [V] key, the rate of change of the parameter
increases.

M [(sav] Key Operation
e When the [SAV key is displayed on the right of the detail panel, the parameter dis-
played on the detail panel can be written to the EEPROM.
e The parameters which are not the same as those written to the EEPROM are displayed
with “#” at the left of their item names.
® Press the [:SAV] key for more than two seconds to write the parameters to the EEPROM. When the
parameters on the panel are the same as those written to the EEPROM, the " * " mark disappears.

A IMPORTANT

\E\E\:—'\E\E\E\E\E_\E\E\E\_e_\é"\.e_\E\E\E\E\E‘\E\E\E\E'\E\Exé\E\E\E\E\E'\E\E\E\E\E\—E\E\EW\E\E'E\E\E—\.E\F\E\S’\E‘.E\E\E‘E\E\E\E\E\EE\E\E\E\F\E\E\E
When initial start is designated, if the parameter values have not been written to
the EEPROM, the changed parameter values will be destroyed and the parameter
values will be set with those already written to the EEPROM.

AFAESEE NI\ .E'\E\E\E\F@Mmmwmﬁ@mvﬁﬁfﬁfﬁﬁm&\m‘\ﬁiﬁiﬁ
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8.2 Tuning Parameter Setting Operation 8-5

m (cne) Key Operation

o The [CHG] key can be used from the PID setting panel 1, the PID setting panel 2,
the STC setting panel 1, and the STC setting panel 2 of the tuning panel group.

e By holding down the CHG] key, the loop panel, trend panel, or dual loop panel of the
operation panel group is displayed. When the operation panel immediately before
opening to the tuning panel is the loop panel 1 or 2, either of the loop panel appears.
When it is the trend panel 1 or 2, either of the trend panel appears. When it is the
dual loop panel 1 or 2, either of the dual loop panel appears. When it is the alarm
panel, the loop panel appears since it has higher priority. However, the trend panel or
the dual loop panel appears when the loop panel display is not set to be displayed in
the configuration panel 1 of the engineering panel.

e By holding down the [CHGJ key in the PID setting panel 1 or the STC setting panel
1, loop panel 1, trend panel 1, or dual loop panel 1 appears. By holding down the

[CHG key in PID setting panel 2 or STC setting panel 2, loop panel 2, trend panel

2, or dual loop panel 2 appears.
e By holding down the CHG:] key, the operation mode key and the SV setting key can

be used.
5
> |
Hold down the ECHG] key. IC-160080 AL O
LoOP 1 AMO
DEG
Eé 1} : \ - Pw:on.o E‘g @
e 1 %8 107.0 &

EE‘lﬂ }§ @ Release the [CHG] key. svg: g E %
X 88 50.0 £ '
— wio| |6
S ¥ < (2]
g s £ 5

K | =

nH 100: STC-ON gé

S i |

. 0.0

PV 100.0% ) # - 553

c 0 - \Software key display c 0

I ‘ BT

- OO YOHOGAWA 4

<Tuning Panel > <Operation Panel >

Figure 8.3 [CHG] Key Operation

B Return Operation to the Menu Panel
After completing the parameter setting in the detail panel, press the key. This

operation returns the display back to the menu panel.

Note: Pressing the key while holding down the [ swrr»|key can change the panel
from the detail panel to another type of panel.
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8.3.1 PID Setting Panel 1

8.3 Function, Display and Operation of Each
Tuning Detail Panel

8.3.1

M Function

PID Setting Panel 1

carried out.

The setting and display of the PID parameters of primary loop are

M Operation

M Display

(1) Operation of the soft keys
(2) Operation to set parameters
(3) Operation of MV

(4) Operation to switch panels

The following shows an example of the panel display.

TSC-1076

PID 1

A PBl1  450.06

A= PR

—ige
s
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. O}

~TKITZ TN
Q=M oML <<l

!
T R R = Vo o Y
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OOOOOOD
OOOCICTIOID
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<
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Display 8.1 PID Setting Panel 1

VAN TIP

@ Display of unit

Units (“%” or “S” [second]) are displayed
corresponding to the parameters.

® MYV Display

The MV bar, the MV scale, the MH pointer, the
ML pointer, the MV underflow, the MV
overflow, and the direction of the MV valve are
displayed.

The contents of the display are the same as
those of the loop panel.

The “Default Value” in the display parameter lists on the following pages means
the value which is predefined prior to delivery from the factory. To change the
default to another desired value, first modify the default in the parameter setting
operations and then write the changed value in the EEPROM by pressing the

key.

sAV )
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8.3.1 PID Setting Pane! 1 8-7
M Display Parameter List
(1) PID Setting Panel 1 i Multi-Function Controller
Line Display N Unit Default Range of Setting and Setting
No. ame ny Value Display Possible
1
2 STC STC mode —_ OFF OFF, DISP, ON, ATSTUP X
Engi- In engineering unit
3 PVl Process variable 1 neering equivalent to —6.3 to 106.3% b d
unit (Note 4)
Engi- In engineering unit
4 svi Set-point variable 1 neering equivalent to ~6.3 to 106.3% 0]
unit (Note 4)
5 Y Manipulated output variable 1 % ~6.3 —-6.3 to 106.3 (Ngée v
Engi-
6 Dvi Deviation value 1 neering PV1-SV1 X
unit
Engi- In engineering unit
7 csvi Cascade setting value 1 neering equivalent to —6.3 to 106.3% X
unit (Note 4)
FF1MNo% 2| Feed-forward input value 1 % 0.0 -100.0 to 200.0
TRK Mo Tracking output % -6.3 —-6.3 to 106.3 X
10
11 PB1 Proportional band 1 % 999.9 2.0 to 999.9 O
12 TI1 Integral time 1 Second 1000 1 to 9999 O
13 01 Derivative time 1 Second 0 0 to 9999 (Note 8) O
14 SFA1 Adjustable set-point filter al — 0.000 | 0.000 to 1.000 O
15 SFB1 Adjustable set-point filter f1 — 0.000 | 0.000 to 1.000 Q
16 GW1 Non-linear-control-gap width 1 % 0.0 0.0 to 100.0 O
17 GG1 Non-linear control gain 1 —_ 1.000 0.000 to 1.000 O
18
High-limit-alarm-set-point for | FR8- In engineering unit
19 PH1 process variable 1 neering 106.3 equivalent to —6.3 to 106.3% O
unit (Note 4, 5)
_— . Engi- In engineering unit
Low-limit-alarm-set-point for > g’
20 PL1 s neering -6.3 equivalent to —6.3 to 106.3% O
process variable 1 unit (Note 4, 6)
PTIN catonni Engi- In engineering unit
21 |bL1 %‘;ﬁ?"i‘aﬁ:ﬁg setpoint fF | noering[ 1063 | equivalent to 0.0 to 106.3% o)
unit (Note 4, 5)
Velocity-alarm-change-value Engi- In engineering unit
22 VL1 set-point of process neering 106.3 equivalent to 0.0 to 106.3% O
variable 1 . unit (Note 4, 5)
Velocity-alarm-change-time
23 M set-point of process variable 1 Second 1 1 to 5999 O
24 MH1 High-limit of output signal 1 % 106.3 -6.3 to 106.3 (Note 7) O
25 |ML1 ;‘;‘;lel“t value of output % -6.3 -6.3 to 106.3 (Note 7) o)
26
27 | MR1M°%3| Manual reset 1 % -6.3 -6.3t0 106.3 o)
28 RB1 Reset bias 1 % 0.0 0.0 to 106.3 O
29
30 PMV Preset output % —-6.3 —6.3 to 106.3 O

Note 1: MV can be set only with the MV operation key located at the bottom front of the panel.

Note 2: Displayed only in the single-loop mode /cascade mode.

Note 3: Displayed only in the single-loop mode.
Note 4 : These are the engineering units set with scale SCHI1, SCL1, and SCDPL,
Note 5 : Alarm will not oceur if set at a maximum value.
Note 6 : Alarm will not occur if set at a minimum value.

Note 7 : There should be set so as to be MH1 > ML1.

Note 8: Actionrange is 2 to 9999 sec. (0& 1 : OFF)
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(2) PID Setting Panel 1

8.3.1 PID Setting Panel 1

Line | Dis- . Default TRange of Sethi i
Name Unit ge of Setting and Setting
No. play m ot Value Display Possibl
1
2 STC STC mode — OFF OFF, DISP, ON, ATSTUP X
. Engi- In engineering unit
3 PV1 Process variable 1 neering equivalent to 6.3 to X
unit 106.3% (Note 2)
Engi- In engineering unit
4 | sv1 Set-point variable' 1 neering equivalent to 6.3 to O
unit 106.3% (Note 2)
5 | Mv1 Manipulated output variable 1 % -6.3 -6.3 to 106.3 ‘N°;<° b
Engi- .
6 Dvi Deviation value 1 neering PV1-8V1 X
unit
7
8
9
10
11 PB1 Proportional band 1 % 999.9 2.0 to 999.9 0]
12 | TI1 Integral time 1 Second | 1000 1 to 9999 O
13 D1 Derivative time 1 Second 0 0 to 9999 (Note 6) ®)
14 SFA1 Adjustable set-point filteral - 0.000 | 0.000 to 1.000 ®)
15 SFB1 Adjustable set-point filter 81 — 0.000 | 0.000 to 1.000 O
16 | GW1 Non-linear-control-gap width 1 % 0.0 0.0 to 100.0 O
17 G661 Non-linear control gain 1 - 1.000 { 0.000 to 1.000 ®)
18
s b it o Engi- In engineering unit
19 | pH1 g‘fi:;“ﬁ,‘:r‘;‘;ﬁ;nfet point for neering| 1063 | equivalent to ~6.3 to o
unit 106.3% (Note 2, 3)
it - Engi- In engineering unit
20 | eLt ;*f:g;;;“;g;‘}:ﬁg Set-point for neering|  -6.3 equivalent to ~6.3 to o
unit 106.3% (Note 2,4)
e ) . Engi- In engineering unit
21 | oLy | Deviation-alaxm-set-point for neering| 1063 | equivalent to 0.0 to 106.3% o)
P unit (Note 2,3)
. Engi- In engineering unit
Velocity-alarm-change-value set- 2 .
22 vt : : neering 106.3 equivalent to 0.0 to 106.3% @)
point of process variable 1 unit (Note 2, 3)
23 VT1 Ve.locity-alarm-chan'g&time set- Second 1 1 to 9999 0O
point of process variable 1
24 MH1 High-limit of output signal 1 % 106.3 -6.3 to 106.3 (Note 5) O
25 ML1 Low-limit of output signal 1 % -6.3 -6.3 to 106.3 (Note 5) O
26
27 | MR1 Manual reset 1 % -6.3 -6.3 to 106.3 O
28 RB1 Reset bias 1 %o 0.0 0.0 t0 106.3 O
29
30 PMV1 Preset output % -6.3 —6.3 to 106.3 O

Note 1: MV1 can be set only with the MV operation key located at the bottom front of the panel.
Note 2: These are the engineering units set with scale SCH1, SCL1, and SCDP1.

Note 3: Alarm will not occur if set at 2 maximum value.
Note 4 : Alarm will not occur if set at a minimum value.

Note 5: There should be set so as to be MH1 > ML1.

Note 6 : Action range is 2 to 9999 sec. (0& 1 : OFF)
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8.3.2 PID Setting Panel 2 8-9

8.3.2 PID Setting Panel 2

Note: When you use the |
not appear.

set in the single-loop mode, this panel does

B Function The display and setting of the PID parameter etc. of secondary loop are

carried out.

M Operation (1) Operation of the soft keys

(2) Operation to change parameters
(8) Operation of MV
(4) Operation to switch panels

B Display The following shows an example of the panel display.
TSC—lB?B @ Display of unit
PID 2 Units (“%” or “S” [second]) are displayed
Line No T I 2 ) 188@ corresponding to the parameters.
1=
;A: [S)\T/% 10{:5 @ MYV Display
a7 SV2 48.50 The MV bar, the MV scale, the MH pointer,
Zj: gvz 1%88" the ML pointer, the MV underflow, the MV
71—t CSV2 50.0 overflow, and the direction of the MV valve
g..,: are displayed.
10j’ o The contents of the display are the same as
} ;..E.‘M}gj SAU those of the loop panel.
—+ [02 3
is: é@@% 6:53
15— .
16— GW2 D,0%
17—; G2 1.000 @
18—
e o
20— Q.
=+ DL2 100.
ot bz 1988 [
23—+ V12 1S
S op
525? o
27
28—+ RB2 80.0%
294
30— v -
0] b 1 0

Display 8.2 PID Setting Panel 2
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B Display Parameter List
(1) PID Setting Panel 2 |

8.3.2 PID Setting Panel 2

Line . . Default Ran f Setti d Setti
Displa Nam Unit ge of Setting an etting
No. play ¢ w Value Display Possible
1 -
2 |STC STC mode — OFF OFF, DISP, ON, ATSTUP X
) Engi- In engineering unit
3 |PV2 Process variable 2 neering equivalent to —6.3 to X
unit 106.3% (Note 4)
] . Engi- In engineering unit
4 |svV2 Set-point variable 2 neering equivalent to —6.3 to O
unit 106.3% (Note 4)
5 MV Manipulated output variable 2 % -6.3 —-6.3 to 106.3 (No;(e 1
Engi-
6 |Dv2 Deviation value 2 neer};lg PV2-8v2 X
uni
Engi- In engineering unit
7 csv2 Cascade setting value 2 neering -6.3 equivalent to —-6.3 to X
unit 106.3% (Note 4)
8
(Note 2)
9 |[SSW Selector control switch — AUT AUT, 1, 2 O
10
11 PB2 Proportional band 2 % 999.9 2.0 to 999.9 O
12 {TI2 Integral time 2 Second 1000 1 to 9999 O
13 |TD2 Derivative time 2 Second 0 0 to 9999 (Note 8) O
14 |SFA2 Adjustable set-point filter ol — 0.000 | 0.000 to 1.000 ®)
15 |SFB2 Adjustable set-point filter fS1 — 0.000 | 0.000 to 1.000 O
16 |GW2 Non-linear-control-gap width 2 % 0.0 0.0 to 100.0 O
17 GG2 Non-linear-conitrol gain 2 — 1.000 | 0.000 to 1.000 O
18 )
3ot cnbmnd Engi- In engineering unit
19 |pH2 High-limit-alarm set-point for  lycoring| 1063 | equivalent to £ 6.3 o o)
P unit 106.3% (Note 4, 5)
s . Engi- In engineering unit
Low-limit-alarm-set-point for ‘e ;
20 {PL2 . neering -6.3 equivalent to —6.3 to O
process variable 2 unit 106.3% (Note 4, 6)
s ; Engi- In engineering unit
Deviation-alarm-set-point for 2 f
21 |pbL2 process variable 2 n«ifg?g 106.3 ?I%g;za‘liergt); to 0.0 to 106.3% O
] . Engi- In engineering unit
Velocity-alarm-change-value set- 2 :
22 {vL2 point of process variable 2 n?;;?g 106.3 ((el%l;gaierg); to 0.0 to 106.3% . O
' Velocity-alarm-change-time set-
23 fvi2 point of process variable 2 Second ! 1109999 O
24 |MH2 High-limit of output signal 2 % 106.3 -6.3 to 106.3 (Note 7) O Mote 3
25 ML2 Low-limit of output signal 2 % -6.3 -6.3 to 106.3 (Note 7) O (Note 3
26
27
28 [RB2 Reset bias 2 % 0.0 0.0 to 106.3 O
29
30
Note 1 : MV can be set only with the MV operation key located at the bottom front of the panel.
Note 2 : “SSW” is displayed when the controller mode is set to the selector mode.
Note 3 : MH2 and ML2 can be set only when the controller mode is set to the cascade mode.

Note 4 : These are the engineering units set with scale SCH2, SCL2, and SCDP2,
Note 5: Alarm will not occur if set at a maximum value,
Note 6 : Alarm will not occur if set at a minimum value.

Note 7 : There should be set so as to be MH2 > ML2.

Note 8: Actionrange is 2 to 9999 sec. (0& 1 : OFF)
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8.3.2 PID Setting Panel 2 8-11
(2) PID Seiting Panel 2 [/ Frogrammable Confrolier 7]
Line s . Default R f Setti d i
Displa Name Unit ange of Seiting an Setting
No. piay ! Value Display Possible
1
2 |STC STC mode — OFF OFF, DISP, ON, ATSTUP X
Engi- In engineering unit
3 |Pv2 Process variable 2 neex%lng equivglent tog—6.3 to X
unit 106.3% (Note 2)
Engi- In engineering unit
4 |Ssv2 Set-peint variable 2 neeg;lg equivglent 'wg—6.3 to O
unit 106.3% (Note 2)
5 |Mv2 ‘Manipulated output variable 2 % -6.3 -6.3 to 106.3 e ®
Engi-
6 |bv2 Deviation value 2 neering PV2-SV2 X
unit
7
8
9
10
11 IpPB2 Proportional band 2 % 999.9 2.0 to 999.9 O
12 |TI2 Integral time 2 Second 1000 1 to 9999 O
13 |TD2 Derivative time 2 Second 0 0 to 9999 (Note 6) O
14 |SFA2 Adjustable set-point filter a2 — 0.000 | 0.000 to 1.000 O
15 }SFB2 Adjustable set-point filter 52 —_— 0.000 | 0.000 to 1.000 O
16 |GW2 Non-linear-control-gap width 2 % 0.0 0.0 to 100.0 O
17 {662 Non-linear control gain 2 — 1.000 | 0.000 to 1.000 O
18
. s . Engi- In engineering unit
High-limit-alarm-set-point for 2 g >
19 {PH2 process variable 2 n?;;f g 106.3 i gfg%‘a(lll\}:o:g 2’63? to &
e . Engi- In engineering unit
20 |PL2 Low-lxmlt-a.laﬁn-szet-pomt for neering -6.3 equivalent to —6.3 to O
Process variab.e unit 106.3% (Note 2, 3)
- . Engi- In engineering unit
Deviation-alarm-set-point for 2 :
21 |bL2 process variable 2 nﬁ?g 106.3 ?I%ggaéegi): to 0.0 to 106.3% O
. Engi- In engineering unit
Velocity-alarm-change-value set- 2 . R
22 |VL2 point of process varfgable 2 m;e;glg 106.3 ?I%I;ga;elalg to 0.0 to 106.3% O
23 lvr2 Vgloclty-alarm-change-tlme set- Second 1 1 to 9999 o
point of process variable 2
24 |MH2 High-limit of output signal 2 % 106.3 —-6.3 to 106.3 (Note 5) O
25 [ML2 Low-limit of output signal 2 % -6.3 ~6.3 to 106.3 (Note 5) O
26
27 |[MR2 Manual reset 2 % -6.3 —-6.3 to 106.3 O
28 |RB2 Reset bias 2 % 0.0 0.0 to 106.3 O
29
30 {PMV2 Preset output 2 N % —-6.3 —6.3 to 106.3 O

Note 1 :MV2 can be set only with the MV operation key located at the bottom front of the panel.
Note 2 : These are the engineering units set with scale SCH2, SCL2, and SCDP2. ‘

Note 3 : Alarm will not occur if set at a maximum value.
Note 4 : Alarm will not occur if set at a minimum value,

Note 5 : There should be set so as to be MH2 > ML2.

Note 6 : Actionrange is 2 to 9999 sec. (0& 1 : OFF)
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8.3.3 STC Setting Panel 1

M Function The display and setting of the STC parameter etc. of primary loop are
carried out.

W Operation (1) Operation of the soft keys
(2) Operation to change parameters
(3) Operation of MV
(4) Operation to switch panels

M Display The following shows an example of the panel display.

TSC_la?S @® Display of unit

S Units (“%” or “S” [second]) are displayed

PBl 458 B corresponding to the parameters.

—
[gp]
ey

[
3
0
=
S

1——>
2:: 23% 30.0 ® MYV Display
i-aL MVi 188'8% The MV bar, the MV scale, the MH pointer,
g:: STC OFF the ML pointer, the MV underflow, the MV
- BD ~ QOFF - overflow, and the direction of the MV valve
é:E -i-: 1 J!;11(.)*,0('}"’ ad | are displayed.
101 T%l gg The contents of the display are the same as
:;:E 1P1 STATIC l those of the loop panel.
13-+ JR1 8088
T 04 MED
1w M1 WAV
17— PMl)\Sl 99%.8[
18-+ PMN1 . 0%
19— IMﬁl 999%
201 IMN1 5
21 DMAT 7]
-+ PA1 99 %
2t éﬁ% 180§§
254
— CR1 - 0,0 A-CHG
2+ R11 1.009 [cke]
oL i 1003
=r it 1508

4
4

o
=

Display 8.3 STC Setting Panel 1
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8.3.3STC Setting Panel 1 8-13

M Display Parameter List

Line . . Default Range of Setting and Setting
No. Display Name Unit Value Display Possible
1
Engi- in engineering unit
2 PV1 Process variable 1 neering equivalent to —-6.3 to X
unit 106.3% (Note 2)
Engi- In engineering unit
3 Svi Set-point variable 1 neering equivalent to ~6.3 to O
unit 106.3% (Note 2)
a | yNote | Manipulated output variable 1 | % -6.3 -6.3 0 106.3 (Nofe 1)
5 .
6 | sTc STC mode designation — OFF OFF, DISP, ON, ATSTUP (N%e 8
7 oD On-demand tuning start — OFF OFF, ON @]
PB1 Proportional band 1 % 999.9 2.0 to 999.9 O
9 TI1 Integral time 1 Second | 1000 1 to 9999 O
10 TD1 Derivative time 1 Second 0 0 to 9999 (Note 4) O
1n
12 Ip1 Process type 1 —_ STATIC STATIC, DYNAM o)
13 TR1 Process response time 1 Second 300 4 to 9999 O
Engi- In engineering unit
14 NB1 Noise band 1 neering 0.0 equivalent to 0.0 to 20.0% O
unit ) (Note 2)
15 0S1 Calculated control type 1 —_ MED ZERO, MIN, MED, MAX O
16 MI1 MV applied signal span 1 % 5.0 0.0 to 20.0% O
17 PMX 1 Il-Iigh-limit for proportional band % 999.9 2.0 to 999.9 o)
18 PMN1 Il_.ow-limit for proportional band % 2.0 2.0 t0 999.9 )
19 IMX1 High-limit for integral time 1 Second | 9999 1 to 9999 O
20 IMN1 Low-limit for integral time 1 Second 1 1 to 9999 O
21 DMX1 High-limit for derivative time 1 | Second | 2000 0 to 9999 O
22
23 | rat Calculated 1 for new % 999.9 2.0 to 999.9 x
proportional band
Calculated value 1 for new
24 IAL integral time Second { 1000 1 to 9999 X
25 | pat Calculated value 1 for new Second 0 0 to 9999 X
derivative time .
26 | CR1 Presumed accuracy error 1 | % 0.00 | 0.00 to 99.99 X
27 RT1 Signal distribution ratio 1 — 1.000 0.000 to 9.999 X
28 LM1 Equivalent loss time 1 Second 0 0 to 9999 X
29 ™1 Equivalent time constant 1 Second 0 0 to 9999 X
30 GM1 Equivalent process gain 1 —_ 0.000 0.000 to 9.999 X
Note 1: Displayed as “MV” when it is MV1 (MV) can be set only with the MV operation
key located at the bottom front of the panel.
Note 2: These are the engineering units set with scale SCH1, SCL1, and SCDP1.
Note 3 : ATSTUP can not be selected when using selector mode in [ Multi-Function Controller #] or selector module in
.
Note 4: Action range is 2 to 9999 sec. (0& 1 : OFF)
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8.3.4 STC Setting Panel 2

Note: When you use the set in the single-loop mode, this panel does

not appear.

M Function The display and setting of the STC parameter etc. of the secondary loop
are carried out.

B Operation (1) Operation of the soft keys
(2) Operation to change parameters
(3) Operation of MV
(4) Operation to switch panels

B Display The following shows an example of the panel display.

Tsc_la?s @ Display of unit -

Units (“%” or [second]) are displayed

\ 1@88 corresponding to the parameters.
Line No.

30.0 @ MV Display

100.0% The MV bar, the MV scale, the MH pointer,
‘ the ML pointer, the MV underflow, the MV
overflow, and the direction of the MV valve
are displayed.

The contents of the display are the same as

those of the loop panel.
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Display 8.4 STC Setting Panel 2
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8.3.4 STC Setting Panel 2 8-15
W Display Parameter List
Line . s Default Range of Settin, d Setti
Displa: N g etting an etting
No. play ame Unit Value Display Possible
1
Engi- In engineering unit
2 pPV2 Process variable 2 neering equivalent to —6.3 to X
unit 106.3% (Note 2)
Engi- In engineering unit
3 sv2 Set-point variable 2 neering equivalent to —6.3 to O
unit 106.3% (Note 2)
4 | yyo¥te D | Manipulated output variable 2 | % -6.3 6.3 to 106.3 (Note 1)
5
6 |stc STC mode designation — OFF OFF, DISP, ON, ATsTUP | (Note 3
oD On-demand tuning start —_ OFF OFF, ON O
PB2 Proportional band 2 % 999.9 2.0 to 999.9 O
TI2 Integral time 2 Second | 1000 1 to 9999 O
10 TD2 Derivative time 2 Second 0 0 to 9999 (Note 4) O
1
12 IP2 Process type 2 — STATIC STATIC, DYNAM (@)
13 TR2 Process response time 2 Second 300 4 to 9999 O
Engi- In engineering unit
14 NB2 Noise band 2 neering 0.0 equivalent to 0.0 to 20.0% O
unit (Note 2)
15 0S2 Calculated control type 2 —_ MED ZERO, MIN, MED, MAX O
16 MI2 MYV applied signal span 2 % 5.0 0.0 to 20.0% O
17 | puxz | Highlimit for proportional % 999.9 2.0 to 999.9 o)
band 2 :
18 PMN2 ;,.ow-limit for proportional band % 2.0 2.0 t0 999.9 o
19 IMX2 High-limit for integral time 2 Second | 9999 1 to 9999 O
20 IMN2 Low-limit for integral time 2 Second 1 1 to 9999 O
21 DMX2 High-limit for derivative time 2 | Second | 2000 0 to 9999 O
22
23 | pa2 Calculated value 2 for new % | 9099 |20t 999 X
proportional band
24 | 182 Caleulated value 2 for new Second | 1000 1 to 9999 x
integral time
25 | pA2 Caleulated value 3 for new Second | 0 0 to 9999 X
derivative time
26 CR2 Presumed accuracy error 2 % 0.00 0.00 to 99.99 X
27 RT2 Signal distribution ratio 2 — 1.000 0.000 to 9.999 X
28 LM2 Equivalent loss time 2 Second 0 0 to 9999 X
29 ™2 Equivalent time constant 2 Second 0 0 to 9999 X
30 GM2 Equivalent process gain 2 — 0.000 0.000 to 9.999 X

Note 1 : Displayed as “MV” when it is

Note 3 : ATSTUP can not be selected when using selector mode in

key located at the bottom front of the panel.
Note 2 : These are the engineering units set with scale SCH2, SCL2, and SCDP2.

. Frogrammable Coniroller A-

Note 4: Action range is 2 to 9999 sec. (0& 1 : OFF)

# . MV2 (MV) can be set only with the MV operation

or selector module in
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8.3.5 Parameter Setting Panel ulti-Function C;:ltfb!ler

B Function The display and setting of the input signal computation parameters in
each control function mode are carried out.

B Operation (1) Operation of the soft keys
(2) Operation to change parameters
(3) Operation to switch panels

W Display The following shows an example of the panel display.
TSC-lB?S @ Display of unit
PARAMETER Units (“%” or “S” [second]) are displayed

corresponding to the parameters.

Line NoJ

o
o

50.0S

COOOTYDTU -~ T
QO
OZGXOEO

poRIRNOMNONINOMN

273

ry
N
T T TrrTYY rYrTYYYyyyvy vyvyyyyvyvvrivvry

Display 8.5 Parameter Setting Panel

IM 1B7C1-01E



8.3.5 Parameter Setting Panel

M Display Parameter List

Line . .
Display Name : Default Range of Setting
No. Unit Value and Display
Square root extraction low cutoff setting for
1 |pPLC1 prooess variable 1 g % 1.0 0.0 to 100.0
2 PLG1 l;‘irst order lag time constant of process variable Second 0.0 0.0 to 800.0
Square root extraction low cutoff setting for
3 el cascade set-point variable 1 % 1.0 0.0 to 100.0
4 CLG1 f;?;bolzdir lag time constant for cascade set-point Second 0.0 0.0 to 800.0
5 |CGN1 Ratio gain for cascade set-point variable 1 — 1.000 —-8.000 to 8.000
6 CBI1 5::;:1)112!){“ bias value for cascade set-point % 0.0 ~106.3 to 106.3
Rati : .
7 CBO1 R aa:il:b(l’:t{)ut bias value for cascade set-point % 0.0 -800.0 to 800.0
8
9 FL(é\Iotes L2 Feedforward lag time constant Second 0.0 0.0 to 800.0
10 FG%‘TMS L, 2)| Feedforward gain - 0.000 | -8.000 to 8.000
11 FB(INotes 1,2 Feedforward input bias % 0.0 -106.3 to 106.3
12 |gov0tes 1 Bl Feedforward output bias % 0.0 ~800.0 to 800.0
13
14 TL‘é‘I"tes L 2| Tyacking input lag time constant Second 0.0 0.0 to 800.0
15
(Notes 2, 8)| Square root extraction low cutoff setting for
16 PLC2 process variable 2 % 1.0 0.0 to 100.0
17 PL(GI\;otes 2, 3) g‘irst order lag time constant of process variable Second 0.0 0.0 to 800.0
Square root extraction low cutoff setting for
18 |CLC2 (Note 3) cascade set-point variable 2 % 1.0 0.0 to 100.0
19 CLG2 (Note 8) 5:;:2 ]:IZer lag time constant for cascade set-point Second 0.0 0.0 to 800.0
20 [CGN2(Note 3)| Ratio gain for cascade set-point variable 2 —_ 1.000 | -8.000 to 8.000
21 CBI2 (Note 3)| Ratio input bias for cascade set-point variable 2 % 0.0 -106.3 to 106.3
22 |CBO2 (Note 3)| Ratio output bias for cascade set-point variable 2 % 0.0 -800.0 to 800.0
23
24
25
26
27
28
29
30

Note 1: Displayed in the single-loop mode
Note 2: Displayed in the cascade mode
Note 3: Displayed in the selector mode
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8.3.6 P & T Register Panel

M Function

H Operation

8.3.6 P & T Register Panel

7 rd
EProgrammable Controller %

The display and setting of the P parameters are carried out.
The display of the T registers is carried out.

(1) Operation of the soft keys

(2) Operation to change parameters

(3) Operation to switch panels

(4) P parameter panel and T register panel

The P parameter panel is displayed immediately after opening the
P&T register panel. The T register panel can be displayed by
pressing the i] key after selecting the variable parameter “P30”,
Selecting “T01” and pressing the [T ] key sets the panel back to
the P parameter panel.

M Display The following shows an example of the panel display.
TSC-18076 TSC-1876
P&T REG 1/2 P&T REG 2/2

Line No_ 18 . 5 tine Nol 81 6 8"
271 . 24 102 }_00: o
i 2
s+ P08 100.0 RS, 75.0%
E33 A S T vl
13:» ;ﬁ %2325:/; 13:» %é §§8§
TRy e S
13-4 . -+ .
it i
w1 17 §§? (Al 74 11 8.2
S0 1 S0 b
204 . —+ 0%
n— P21 .OZQ - 121 Uk
e a8/
204 P24 800/] 244 ,Tr24 084,
=3 R =3 G
el L E3 I
23 220 B

Display 8.6 P Parameter Panel
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M Display Parameter List

1)

P Parameter Panel

8.3.6 P & T Register Panel

8-19

Il‘él;? ]p?li:;' Name Unit l)\;fla:xlelt Range of Setting and Display
1 PO1 Variable parameter 1 Engingering 0.0 In engineering unit equivalent
units to —800.0 to 800.0% (Note)
2 P02 Variable parameter 2 Eng&i?f: ing 0.0 Inme?_géi&i %ritxz) gslagff)‘;;q(l;\il‘;ﬁ()mt
3 | P03 | Variable parameter 3 Eng&’;‘fgi“g 0.0 IntoeE%ié‘&%ri&gs‘(‘)gfg;q(‘gﬁgnt
4 P04 Variable parameter 4 Eng&ﬁ?f: ing 0.0 Irloexlgsi(x)l(;e‘ %ritr(n’ gs‘ag%; q(t;\ig:};)ant
5 [ p0s | variabie parameter 5 | Breineeing [ |10 eneiccring it vt
6 | P06 | Variable parameter 6 Engi’:}?fsrmg 0.0 r 09’1%6‘(‘)’_%"1’;38‘6‘3%;gqa\il‘ft‘l‘;nt
7 P07 Variable parameter 7 Eng&ﬁ?f; ing 0.0 Irioeriggi&; %rﬁgsggf:)qiq&irzﬁ?m
g8 | P08 | Variable parameter 8 | “nSineering 0.0 I”toe’lgggg;ri;gSggfg;qafl‘;:lfm
9 P09 Variable parameter 9 % 0.0 —-800.0 to 800.0
10 P10 Variable parameter 10 % 0.0 -800.0 to 800.0
1 P11 Variable parameter 11 % 0.0 -800.0 to 800.0
12 P12 Variable parameter 12 % 0.0 —800.0 to 800.0
13 P13 Variable parameter 13 % 0.0 ~800.0 to 800.0
14 P14 Variable parameter 14 % 0.0 -800.0 to 800.0
15 P15 Variable parameter 15 % 0.0 —800.0 to 800.0
16 P16 Variable parameter 16 % 0.0 —-800.0 to 800.0
17 P17 Variable parameter 17 % 0.0 ~-800.0 to 800.0
18 P18 Variable parameter 18 % 0.0 —-800.0 to 800.0
19 P19 Variable parameter 19 % 0.0 -800.0 to 800.0
20 P20 Variable parameter 20 % 0.0 ~800.0 to 800.0
21 P21 Variable parameter 21 % 0.0 -800.0 to 800.0
22 P22 Variable parameter 22 % 0.0 ~800.0 to 800.0
23 P23 Variable parameter 23 % 0.0 -800.0 to 800.0
24 P24 Variable parameter 24 % 0.0 —-800.0 to 800.0
25 P25 Variable parameter 25 % 0.0 -800.0 to 800.0
26 P26 Variable parameter 26 % 0.0 -800.0 to 800.0
27 P27 Variable parameter 27 % 0.0 —800.0 to 800.0
28 P28 Variable parameter 28 % 0.0 -800.0 to 800.0
29 P29 Variable parameter 29 % 0.0 —800.0 to 800.0
30 P30 Variable parameter 30 % 0.0 —-800.0 to 800.0

Note : Scales for displaying P01 to P08 in engineering units are set by the programming package YSS10.
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8.3.6 P & T Register Panel

(2) T Register Panel

Line | Dis Name Unit | Defoult | Tenge of Seting
1 T01 Temporary memory register 1 % 00 —8000 -to 800.0
2 T02 Temporary memory register 2 % 0.0 -800.0 to 800.0
3 T03 Temporary memory register 3 % 0.0 -800.0 to 800.0
4 T04 Temporary memory register 4 % 0.0 -800.0 to 800.0
5 T05 Temporary memory register 5 % 0.0 -800.0 to 800.0
6 T06 Temporary memory register 6 % 0.0 -800.0 to 800.0
7 T07 Temporary memory register 7 % 0.0 -800.0 to 800.0
8 T08 Temporary memory register 8 % 0.0 —-800.0 to 800.0
9 T09 Temporary memory register 9 % 0.0 —800.0 to 800.0

10 T10 Temporary memory register 10 % 0.0 —800.0 to 800.0
11 T11 Temporary memory register 11 % 0.0 —800.0 to 800.0
12 T12 Temporary memory register 12 % 0.0 -800.0 to 800.0
13 T13 Temporary memory register 13 % 0.0 -800.0 to 800.0
14 T14 Temporary memory register 14 % 0.0 —800.0 to 800.0
15 T15 Temporary memory register 15 % 0.0 -800.0 to 800.0
16 T16 Temporary memory register 16 % 0.0 —800.0 to 800.0
17 T17 Temporary memory register 17 % 0.0 —-800.0 to 800.0
18 T18 Temporary memory register 18 % 0.0 ~800.0 to 800.0
19 .} Ti8 Temporary memory register 19 % 0.0 -800.0 to 800.0
20 T20 Temporary memory register 20 % 0.0 -800.0 to 800.0
21 T21 Temporary memory register 21 % 0.0 —-800.0 to 800.0
22 T22 Temporary memory register 22 % 0.0 -800.0 to 800.0
23 T23 Temporary memory register 23 % 0.0 —-800.0 to 800.0
24 T24 Temporary memory register 24 % 0.0 -800.0 to 800.0
25 125 Temporary memory register 25 % 0.0 -800.0 to 800.0
26 726 Temporary memory register 26 % 0.0 —-800.0 to 800.0
27 T27 Temporary memory register 27 % 0.0 ~800.0 to 800.0
28 128 Temporary memory register 28 % 0.0 -800.0 to 800.0
29 T29 Temporary memory register 29 % 0.0 —800.0 to 800.0
30 T30 Temporary memory register 30 % 0.0 -800.0 to 800.0
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8.3.7 Input and Output Data Panel

8.3.7 Input and Output Data Panel

M Function

B Operation

M Display

The display of the input and output signals at each terminal on the rear
panel is carried out.

(1) Operation to switch to panel

The following shows an example of the panel display.

Line No.

13-4
14—
153
16
173
18—
19—
20—
21
223
23~
24—
25—
26—
273
2873
25—
30—

w
Job bk
TYYYYYvvyyy

YYyYvrvy
jwlwlwlwiw o]
(olelelele]
FPNWhOI -

rrrrvyrrrYyyyvyvyvyvy

TSC-1876

170 DATA

K=K 2RO

WA GNP

[
HOW | AXON

[WEY

" e v & o

PRRRRR OO0 OCO0O

LW

SR

E

<

@ The Names of the Analog Input and Analog

(Note)
(Note)
(Note)
(Note)
(Note)

Display 8.8 Input/Output Data Panel

IM 1B7C1 -

01E

Output Signals
These are the names of the registers assigned
to each terminal.

® The Names of the Status Input and Output
The terminal assignment changes according to
the controller mode selected.

Note: For ZProg’rémmablé é%’ntr’ol’ler’%, unit in % will
not be displayed but engineering unit will
be displayed.



M Display Parameter List

(1) Display of Input/Output Data for

8.3.7 Input and Output Data Panel

11‘\}2? 11))11:3-7 Name Unit I})ail;gfa;f
1 X1 Analog input 1 % ~-25.0 t0125.0
2 X2 Analog input 2 % ~25.0 t0125.0
3 X3 Analog input 3 % -25.0 t0125.0
4 X4 Analog input 4 % —-25.0 t0125.0 ’
5 X5 Direct input % -25.0 t0125.0
6
7 Y1 Analog output 1 % -20.0 t0106.3
8 Y2 Analog output 2 % -6.3 t0106.3
9 Y3 Analog output 3 % -6.3 t0106.3

10
11 DI1 Status input — 0/1
12 D05 Status output — 0/1
13 D04 Status output —_ 0/1
14 D03 Status output — 0/1
15 bo2 Status output —_ 0/1
16 DO1 Status output — 0/1
17
18
19
20
21
22
23
24
25
26
27
28
29
30

8-23
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8-24 8.3.7 Input and Qutput Data Panel

M Display Parameter List

(2) Display of Input/Output Data for [/Programmable Controlier 7

II‘\?(:? Display Name Unit Range of Display
1 X1 (NOté) - Analog input 1 Engineer- | In engineering unit
ing unit | equivalent to -25.0 to
~125.0%
2 x2 (Note) Analog input 2 Engineer- | In engineering unit
ing unit | equivalent to -25.0 to
~125.0%
3 x3 (Note) Analog input 3 Engineer- | In engineering unit
ing unit | equivalent to —-25.0 to
~125.0%
4 x4 (Note) Analog input 4 Engineer- | In engineering unit
ing unit | equivalent to -25.0 to
~125.0%
5 x5 (Note) Analog input 5 Engineer- | In engineering unit
ing unit | equivalent to -25.0 to
~125.0%
6
7 Y1 Analog output 1 % ~20.0 t0106.3
8 Y2 Analog output 2 % -~6.3 t0106.3
9 Y3 Analog output 3 % ~20.0 t0106.3
10
1 DI/0n Status input and output — 0/1
12 DI/On Status input and output — 0/1
13 DI/On Status input and output — 0/1
14 DI/0n Status input and output — 0/1
15 DI/On Status input and output — 0/1
16 DI/On Status input and output — 0/1
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Note: Scales for displaying X1 to X5 in engineering units are set by the programming package YSS10.
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9.1 Selection / Operation of the Engineering Detail Panel 9-1

9. ENGINEERING OPERATION

The engineering panel group is displayed by|<<smFT§|+ [cn ]

9.1 Selection/Operation of the Engineering
Detail Panel

The menu is displayed first in the engineering panel group. The menu panel is used to
select the desired detail panel. The six types, or five types (for a programmable controller), of
the detail panel can be selected from one menu panel. The following describes how to select
the desired panel. _

@ Press the key at the right of the name of the desired detail panel. The detail panel

will be displayed.

Multi-Function Controlfe

® E key :Configuration panel 1

° E key :Configuration panel 2

° @ key :Configuration panel 3

° [Z_:I key : Direct input specification setting panel
. E key :Password setting panel

. : FX table setting panel

N

FALOD
(=]

'}lconns 1 ]FE
IKJG\IFIG2 ]'f@
[CONFIG 3|68
8C MAINT Jj(2)
[PASSHORD * ||(~7)
FX TABLE |i(PF)

o i st Y

—"a

ke

Figure 9.1(a) Engineering Detail Panel (Multi-Function Controller)
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9-2 9.1 Selection / Operation of the Engineering Detail Panel

radd 4 7.

% Programm

¢ 7
able Controller é

VIIIs IIIINIIIIIIIIIIIIIIIIITIFI YA

The two types of menu panels can be selected when you use the programmable type

controller. You can select each panel with the key.

. @key
° Ekey
) @key
° l__é__lkey

. Ekey
o | PF |key

Engineering menu
panel 1

Engineering menu

: Configuration panel 1
: Configuration panel 2

panel

: Password setting panel
: FX table setting panel

/

[CONFIG 1 e
COvTE 2 |
[MPLEBATCH] €65
[SC MAINT JE[AJ
[PASSWORD (=)
F% TABLE ||(PF)

&

=

e
YOKOGAINA ¢

A

: Sample & batch setting panel

IM 1B7C1-01E

<Engineering Menu Panel 1>

: Direct input specification setting

panel 2

o Ekey
o E key
. @key

° @key

key

: GX1 table setting panel
: GX2 table setting panel
: Program-setting-unit setting

panel

: Preset PID setting panel

: K constant display panel

N\

l@u TABLE IE@
||s><2 TABLE €53
{lﬂ@M SET 1&:@
[PID TABLE |(=x]
K_GONSTANT, L[E

P s e e ———— |

L
—

e

YOKOGAWA 4

<Engineering Menu Panel 2>

Figure 9.1(b) Engineering Detail Panel (Programmable Controller)
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9.2 Engineering Parameter Setting Operation

Functions and parameters can be set from the detail panel.
Using
On the detail panel, several keys are displayed on the right of the detail panel (so-called
“software keys”), in addition to the items of the parameters and the setting values. This
means that the operation keys to the right of the displayed keys function as they are
displayed on the detail panel.

The names of these software keys are as follows:

-1078
. [: TJ key : Parameter selection key ESRiy :O
® [: l] key : Parameter selection key ! °ﬁ§'
° [A:] key : Parameter increasing key " ~
° [:vj key : Parameter decreasing key

i o
| - Fﬁﬁi 8FFI l
| %

A
2
Y,

YOKOGAWA ¢

Figure 9.2 Using the Software Key

A TIP

In addition to the software keys above, other software keys are available with the
deirect input specification setting panel and the password setting panel of the
engineering panel group. See Section 9.3.4 “Direct Input Specification Setting
Panel” and Section 9.3.5 “Password Setting Panel” for the use of those keys.
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A\

9.2 Engineering Parameter Setting Operation

NOTE

B Entering a Password

This controller allows you to set a password. When you set a password, enter

the password on the password setting panel described in Section 9.3.5 “Password

Setting Panel”, then perform tuning operation. When finishing tuning

operation, set the password again.

M Enabling / Disabling of Parameter Setting

e Enabling or disabling of parameter setting (SET) can be selected from the
configuration panel 1, configuration panel 2, configuration panel 3, and the
direct input specification setting panel of the engineering panel group.

e “Enabled” or “Disabled” parameter setting status (SET) is displayed as the
top line of the parameters. This indication permits or inhibits setting (or
change) of the parameters displayed below that indication.

e Permission or inhibition of parameter setting (SET) immediately after the
panel is displayed set to “INHB” (setting, inhibited). Unless this setting is
changed to “ENBL” (setting, enabled), the parameters below that line cannot
be changed.

e When the setting is set to “ENBL” after selecting permission or inhibition of
parameter setting (SET), the control operation mode changes automatically
in the M mode, and the output is held. A reverse display of will
appear on the right of the display title.

o Permission or inhibition of parameters setting (SET) reverts automatically to
“INHB” when another panel is selected.

M Setting Parameters
@ Select the Desired Parameter to be Set.

Some parameters shown on the detail panel cannot be set (or setting is prohibited)
while the others can be set.
In order to prevent incorrect setting, no parameters are selected (shown by reverse
display) when the detail panel is first displayed. Pressing the [T ] key or the
\’ key selects the changable parameters. The item name and the value of the
selected parameter is displayed with black and white reversed, and it is also
enlarged and displayed below the panel title.
When the value to be set for the parameter is of character type (i.e. tag numbers
etc.), only one character is reversed. _Pressing the 1 key moves the reverse
display to the left. Pressing the [ l] key moves the reverse display to the right.
Pressing the | Tj key when the far left character is reversed moves up the
reverse display. Pressing the ! ] key when the far right character is reversed
moves down the reverse display.

® Set (or Change) the Parameter.

Set (or change)the value of the parameter by pressing the [A:] key or the [Vj

key.

Pressing the [A:] key increases the value of the parameter while pressing the
[V key decreases it.
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9.2 Engineering Parameter Setting Operation 9-5

@ NOTE

Hold down the [A] key or the [VJ key for at least five seconds to select the
controller mode in the configuration panel 1 (if you do not hold down the key for
five seconds, the controlier does not change the mode).

e When the setting values are of characters (engineering unit (UNIT), tag numbers
(TAG), or display register (NAME)) or when the scale is set for either 100% value
(SCH) or 0% value (SCL), one character can be set (or changed) at a time. The
selected character changes in the order of ASCII code number. Pressing the [A
key selects the higher code number (ascending order), while pressing the [VJ key
selects the lower code number (de-scending order). The range of the ASCII code
which can be set is from 20H (space) to 5AH (Z) in hexadecimal notation.

[ASCIl Code]
. (Space) VY # S % & () * o+, - ]
01 2 3 45 6 78 9 . ; < =3>?7 @
A B C eeevereee Z

B Signal status during maintenance of engineering parameters
When you execute the maintenance of engineering parameters (during “ENBL” status), the
YS170 becomes the “Function Stop” mode, indicating “STOP” at the right top of the
display. The statuses of thé I/O signals, internal registers, and operation mode at this
time are described in the following table.

Signal/data Status During Maintenance Remarks
Operation mode MAN
SV1 and SV2 (setpoints) The status immediately before being stopped
MV1 and MV2 (manipulated output) The status immediately before being stopped
Analog outputs 1 to 3 . The status immediately before being stopped
Analog output registers Y1 to Y3 The status immediately before being stopped
Contact outputs 1 to 6 The status immediately before being stopped

Contact output registers DO1 to DO6 The status immediately before being stopped

PF status display The status immediately before being stopped

PF status register LP01 The status immediately before being stopped

Temporary memory registers T01 to T30 | The status immediately before being stopped

Output resistors Y4 to Y6 The status immediately before being stopped

Contact output registers DO7 to DO16 The status immediately before being stopped

Computation for each device number Initialized First order time lag and
dead time, etc.
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9-6 9.3.1 Configuration Panel 1

9.3 Function, Display, and Operation of Each
Engineering Detail Panel

9.3.1 Configuration Panel 1

B Function The setting of the configuration, communication environment, etc. is
carried out.

Settings made using this panel is written to the EEPROM directly.

H Operation (1) Operation of the soft keys
(2) Operation to enable or disable parameter setting
(8) Operation to change parameters
(4) Operation to switch panels

B Display The following shows an example of the panel display.
TSG_]—BTB Note 1: Displayed with
196 only

_ Note 2: O is displayed with

e T INHB
1=
s+ lhomsBliLE
4——»- AR P,
2T O L
61 R ENBL
i
s~ ADRS 1
S LA
11—+ BPS 9600
L ATSEL  LOW
14—
51 L§8P1 1

—+ LODP2 1

1oL hRibT =y
18—3 TRNDZ 1
= .
20—
214 D&JALZ 8 @
22-+ DISP1 PO
TR gt
25— NAME2 FL
75 ID 0320012
27x
Ho o
29-> PROG BOILER (Note 2)
30-+ REV .1

Display 9.1 Configuration Panel 1
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B Display Parameter List
(1) Configuration Panel 1 |

9.3.1 Configuration Panel 1

]f\}’;e Display Name Default Selection petiing
1 SET Enable/disable setting INHB INHB, ENBL O
2
3 CTL Selection of the controller mode (Note 3) SINGLE SINGLE, CAS, SELECT O
4 START Start mode TIM1 TIM1, AUT, TIM2 O
5 COMM Selection of communication - - LCS, 485, YSNET X

(Note 1)
6 | comuR i’:ﬁ}ﬁ ! ij‘;];f sefting through ENBL ENBL, INHB O
7
8 ADRS (RS-485 or YS-net) communication 1 1 to16 O
address
9 STBIT (RS-485) stop bit 1 1, 2 O
10 PAR (RS-485) parity NO NO, ODD, EVEN O
1 BPS (RS-485) bit rate 1200 1200, 2400, 4800, 9600 O
12
13 ATSEL Autoselector selection LOW LOW, HIGH @)
14
15 LOOP1 Panel display selection/loop 1 1 0, 1, 2 (Note 2) O
16 LOOP2 Panel display selection/loop 2 1 0, 1, 2(Note 2) @)
17 TRND1 Panel display selection/trend 1 1 0, 1, 2 (Note 2) O
18 TRND2 Panel display selection/trend 2 1 0, 1, 2 (Note 2) O
19 ALARM Panel display selection/alarm 1 0, 1, 2(Note 2) @)
20 DUAL1 Panel display selection/dual loop 1 0 0, 1, 2(Note 2) O
21 DUAL2 Panel display selection/dual loop 2 0 0, 1, 2 (Note 2) @)
22
23
24
25
26
27 ID Communication ID on the YS-net ?;I;};;;::n:lzz;lg?tgi(g;:tel) X
28
29 PROG Name of user program X
30 REV System Rev. No. X
Note 1: Automatically selected by the optional communication card.
Note 2: The loop 1 always appears even though you set 0 for all lines.

If CTL is set to SINGLE, then set LOOP2, TRND2, DUALZ2 to 0.

Reverse display selection: Displayed white in blue background when setting “1”. Displayed blue in white
background when setting “2”. All displays other than operation display are
the same as those of LOOP1. Display is set effective for new (changed) setting
after new display appears by pressing the page key.

Note 3:

Each parameters will become initialized if the controller mode is changed.
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(2) Configuration Panel 1

9.3.1 Configuration Panel 1

% Programmable Controller %

Ili.}z? Display Name D‘fﬁflﬁt Selection PS:st:iilll)lge
1 SET Enable/ disable setting INHB INHB, ENBL O
; - :

3 CTL Selection of the controller mode PROG PROG, SINGLE, CAS, SELECT O

4 | START |Start mode TIM1 TIM1, AUT, TIM2 O

5 COMM Communication - -, LCS, 485, YSNET (Note 1) X

6 COMWR Enable/ fiisa'ble setting through ENBL ENBL, INHB o

communication (Note 4)

7

8 ADRS (RS-485 or YS-net) communication 1 1 to 16 (for RS-485) O

address 0 to 16 (for YS-net)

9 STBIT | (RS-485) stop bit 1 1, 2 O
10 PAR (RS-485) parity NO NO, ODD, EVEN O
11 BPS (RS-485) bit rate 1200 1200, 2400, 4800, 9600 O
12
13 ATSEL Autoselector selection LOW LOW, HIGH O
14
15 LOOP1 | Panel display selection/loop 1 1 0, 1, 2 (Note 2) O
16 LOOP2 | Panel display selection/loop 2 1 0, 1, 2 (Note 2) O
17 TRND1 | Panel display selection/trend 1 1 0, 1, 2 (Note 2) O
18 TRND2 | Panel display selection/trend 2 1 0, 1, 2 (Note 2) O
19 ALARM | Panel display selection/alarm 1 0, 1, 2(Note 2) O
20 DUAL1 Panel display selection/dual loop 1 0, 1, 2 (Note 2) (@)
21 DUAL2 Panel display selection/dual loop 2| 0 0, 1, 2 (Note 2) O
22 DISP1 Display register selection 1 v - -, P01 to P08 O
23 NAME1 Name of display register 1 PRM 3 digits of alphanumerics @]
24 DISP2 | Display register selection 2 - -, P01 to P08 O
25 NAME2 | Name of display register 2 PRM 8 digits of alphanumerics O
26
27 ID Communication ID on the YS-net ?81}:1}::3;21::2?;?5)(1(1;3?; ) X
28
29 PROG User program name
30 REV System Rev. No.

Note 1: Automatically selected by the optional communication card.

Note 2: The loop 1 always appears even though you set 0 for all lines.
If CTL is set to SINGLE, then set LOOP2, TRND2 DUAL?2 to 0.
Reverse display selection: Displayed white in blue background when setting “1”.

iM 1B7C1-01E

Displayed blue in white

background when setting “2”. All displays other than operation display are the
same as those of LOOP1. Display is set effective for new (changed) setting after
new display appears by pressing the page key.
Note 3: Each parameters will become initialized if the controller mode is changed.
Note 4 : This item is not effective for Peer-to -peer communication. Peer-to-peer communication is always enabled.



9.3.2 Configuration Panel 2 9-9

9.3.2 Configuration Panel 2

B Function The setting of each control function is carried out.
Settings made using this panel are written to the EEPROM directly.

M Operation (1) Operation of the soft keys
(2) Operation to enable or disable parameter setting
(3) Operation to change parameters
(4) Operation to switch panels

M Display The following shows an example of the panel display.
;I;%%—}BTS

Line Nol T1 INH I R

E— .
L yopy R 1D
4 8M801 BUM
51 NT1 E D
ki 7
cEy g
1~ (oe1 3
n !gN?V% %
o {lTsc—m%s
16— ABCD EA]
1s-% cMoD2 -
19—
20—+ CNT2 PID
ST o =
23—~
L
S ’¢op2 3
27— SLOV2 1
SE
2T TAG2 TSC-1077

Display 9.2 Configuration Panel 2
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M Display Parameter List

nction Controller

(1) Configuration Panel 2

Il‘él‘:? Display Name I{fﬁlﬁt Selection
1 SET Permission / inhibition of INHB INHB, ENBL (Note 4)
setting

2

3 CMoD1 Cascade mode 1 - -, CAS, CMP

4 BMOD1 Backup mode 1 BUM BUM, BUA

5 CNT1 Control type 1 PID PID, PD (Note 1)

6 ALG1 Control operation formula 1 1I-PD I-PD, P1.D, SVF

7 ACT1 Control operation direction 1 RVS RVS, DIR

8 VDIR1 Valve opening direction 1 C-0 C-0, 0C

9 SCH1 100% value of scale 1 1000 —9999 to 9999
10 SCL1 0% value of scale 1 0 -9999 to 9999
11 SCDP1 Position of decimal point 1 3 1 to 4 (Note 5)
12 SChV1 Scale division 1 1 1,2, 4,5, 10

13 UNIT1 Engineering unit 1 % 6 digits of alphanumeric characters
14 TRDT1 Trend recording time span 1 1M 1M, 5M, 10M, 30M, 1H, 5H, 10H, 30H
15 TAG1 Tag number 1 -YS150- 12 digits of alphanumeric characters (8
digits + 4 digits) (Note 6)

16

17

18 CMoD2 Cascade mode 2 (Note 2) - -, CAS

19
20 CNT2 Control type 2 PID Selection fixed
21 ALG2 Control operation formula 2 I.PD I-PD, PI-D, SVF
22 ACT2 Control operation direction 2 RVS RVS, DIR
23
24 SCH2 100% value of scale 2 1000 -9999 to 9999
25 SCL2 0% value of scale 2 0 -9999 to 9999
26 SCDP2 Position of decimal point 2 3 1 to 4
27 SChv2 Scale division 2 1 1, 2,4, 5 10
28 UNIT2 Engineering unit 2 % 6 digits of alphanumeric characters
29 TRDT2 Trend recording time span 2 1M 1M, 5M, 10M, 30M, 1H, 5H, 10H, 30H
30 TAG2 Tag number 2 -YS150- 12 digits of alphanumeric characters (8

digits + 4 digits) (Note 6)

Note 1: PD is selectable only in the single-loop mode. When you select PD, please set ALG to PI-D.
Note 2: CMODZ2 appears and is selectable in the selector mode.
Note 3: Parameters whose number is 18 or more are not displayed in the single-loop mode.
Note 4: When the setting is set to “ENBL”, a reverse display of will appear on the right of the display
title, and the manipulated output and alarm output are held.
Note 5: Decimal point is set as follows: ’
0O.0.08. 0.
1
Setting value —» 1 2 3 4 (no diaplay)
Note 6: The lower 4 digits will not be displayed at the tag number display part at the top of the panel.
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(2) Configuration Panel 2

% Programmable Controller 2

9.3.2 Configuration Panel 2

9-1

II“?(:? Display Name Q;:a:gt Selection
1 SET Permission / inhibition of INHB INHB, ENBL (Note 1)
setting
2
3 CMOD1 Cascade mode 1 - -, CAS, CMP
4 BMOD1 Backup mode 1 BUM BUM, BUA
5 CNT1 Control type 1 PID PID, S-PI, BATCH, PD (Note 4)
6 ALG1 Control operation formula 1 I.PD 1-PD, PI-D, SVF
7 ACT1 Control operation direction 1 RVS RVS, DIR
8 VDIR1 Valve opening direction 1 Cc-0 C-0, O-C
9 SCH1 100% value of scale 1 1000 ~-9999 to 9999
10 SCL1 0% value of scale 1 0 ~9999 to 9999
n SCDP1 Position of decimal point 1 3 1 to 4 (Note 2)
12 SChV1 Scale division 1 1 1, 2, 4, 5, 10
13 UNIT1 Engineering unit 1 % 6 digits of alphanumeric characters
14 TRDT1 Trend recording time span 1 1M 1M, 5M, 10M, 30M, 1H, 5H, 10H, SOH
15 TAG1 Tag number 1 -YS170- 12 digits of alphanumeric characters (8
digits + 4 digits) (Note 3)
16
17
18 cMoD2 Cascade mode 2 - -, CAS, CMP
19 BMOD2 Backup mode 2 BUM BUM, BUA »
20 CNT2 Control type 2 PID PID, S-PI, BATCH, PD (Note 4)
21 ALG2 Control operation formula 2 I.PD I-PD, PI.D, SVF
22 ACT2 Control operation direction 2 RVS RVS, DIR
23 VDIR2 Valve opening direction 2 C-0 C-0, 0-C
24 SCH2 100% value of scale 2 1000 -9999 to 9999
25 SCL2 0% value of scale 2 0 -9999 to 9999
26 SCDP2 Position of decimal point 2 3 1to4
27 SChv2 Scale division 2 1 1, 2, 4, 5, 10
28 UNIT2 Engineering unit 2 % 6 digits of alphanumeric characters
29 TRDT2 Trend recording time span 2 M 1M, 5M, 10M, 30M, 1H, 5H, 10H, 30H
30 TAG2 Tag number 2 -YS170- 12 digits of alphanumeric characters (8
digits + 4 digits) (Note 3)

Note 1: When the setting is set to “ENBL”, a reverse display of @will appear on the right of the display
title, and the manipulated output and alarm output are held.
Note 2: Decimal point is set as follows:
0.4g.0o. 0.
Tttt
Setting value — 1 2 3 4 (no diaplay)
Note 3: The lower 4 digits will not be displayed at the tag number display part at the top of the panel.
Note 4: When you select PD, please set ALG for the same loop to PI-D.
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9.3.3 Configuration Panel 3

\ulti-Function Controller

B Function The selection. of function of DI1 of the PF key, and the ON / OFF
selection of each operation are carried out.

B Operation (1) Operation of the soft keys
(2) Operation to enable or disable parameter setting
(3) Operation to change parameters
(4) Operation to switch panels

H Display The following shows an example of the panel display.

TSC-1676

ONFIG 3

mmIPSR1  OFF

(%2

rn

—
=<

Y Yyyyy
~>OT0
=511
AL =R
N~ M

(=]

=

|

XN
mTmTmT T M

e

oD
o0

16—
17—
18—
19—
20—

OOTT TN X
EOND 22X =0

LN

= )
nHTmt T T

[NCTAS )
OO0

22
23
24—
25—
26—
27
287
29—

s |
L A B R A B J A B B O B R AR R A

Display 9.3 Configuration Panel 3
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M Display Parameter List

9.3.3 Configuration Panel 3 9-13

If‘?;? Display Name li,e;fl‘:;t Selection
1 SET Enable /disable setting INHB INHB, ENBL
2
3 PFKEY Designation of the function of the PF key - -, STC
4 DI1F Designation of DI1 function - (Note 1)
5 1DI1D Direction of DI1 operation contact OPN OPN, CLS
6 | AOUT Designation of alarm output contact status NC NC, NO
7 TRKSW Designation of tracking function (Note 2) - -, SVIRK, PVTRK
8
9 PSR1 ?aeliiag;lztifn of square root extraction of process OFF OFF, ON
10 FX1 I(l))fe;ir%ré::isogat;fi‘a{)(l):igment characterizer function OFF OFF, ON
1 CSR1 ggslil%n‘;a:lisz (l)f square root extraction for cascade OFF OFF, ON
12 Cswi Designation of scaling for cascade input value 1 OFF OFF, ON
13
14 FSw Designation of operation of feedf(ola\:;gdzggi;d 5 OFF OFF, ON
15 FON Designation of addition of feedfo:’I\\;Iv‘a;ltr(;ls 0211;}:32 5 OFF OFF, ON
16
17 PSR2 ?::iiagnmiti;n of square root extra(cltqigix:e sot:'3 p;gfieis) OFF OFF, ON
16 |ree | Dignation of 10 segment charatrier fanetion | opr | or, on
19 CSR? g;i%r;ztlisg ;f square root extraction foz‘ I\;:(;s:a‘ge OFF OFF, ON
20 csw2 Designation of scaling for cascade input(l\\rlaolt\;e‘g OFF OFF, ON
21
22
23
24
25
26
27
28
29
30
Note 1: in the single-loop mode : -, B-MAN, E-AUT, E-PMV, E-TRK, E-STC
- in the cascade mode : -, E-PMV, E-STC, E-O/C
in the selector mode : -, E-PMV, E.STC, E-L/R
Note 2: Displayed in the single-loop mode
Note 3: Displayed in the cascade mode
Note 4: Displayed in the selector mode
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9.3.4 Direct Input Specification Setting Panel

B Function

H Operation

IM 1B7C1-01E

The maintenance of the optional SC card for direct input (except for /A05
Isolated input, /A06 2-wire transmitter input, and /A07 2-wire transmitter
input (non-isolated) is carried out. The maintenance operation consists of
communication with the SC card and setting of specification.

The SC card has the following six types of menus:

ONONONONONC)

Model name (MODEL)

Tag number (TAG NO.)

Self-diagnosis test result (SELF CHK)

Display item (DISPLAY) ..... 4 parameters
Setting item SET) ........... 12 parameters
Adjustment item (ADJUST) ...... 7 parameters

@ to ® menus have the parameters to be set: @ Display item menu has 4
parameters to be set, ® Setting item menu has 12 parameters, and ®
Adjustment item menu has 7 parameters. You cannot change the @ to @
menus and @ Display item menu parameter with checking operation.

1)

(2)

3

Function to Prevent Accidental Setting
In order to prevent accidental setting of parameters, no parameters can
be selected (not reverse display) immediately after opening this panel.
Pressing the E—> key once selects the parameter “SET” at the top
line (enable/disable of parameter setting) is selected.
Operation to Permit Parameter Setting
“SET” displayed on the top line is the parameter which allows the SC
maintenance communications. It is set to “INHB” (setting inhibited)
immediately after opening this panel. The SC maintenance
communications cannot be carried out unless you change this setting to
“ENBL” (setting enabled).
To change the setting from “INHB” to “ENBL", first select the “SET”
parameter, and then press the [AJ key. Then, “STOP” is displayed in
the upper right of the screen When the setting is changed to “ENBL”,
the control mode is changed automatically to the M mode, and the
manipulated output and alarm output are held. When you select another
panel, the setting is set automatically back to “INHB.” :
Software Key
e [MNU] Key :Menu (MENU) Change Key
This key enables communication with the SC to displaying the menu.
Every time this key is pressed, the controller communicates with the
SC. The menu of the SC is read and displayed.
) [PRM:] Key :Parameter (PARAMETER) Change Key
This key enables communication with the SC to display the
parameters. Every time this key is pressed, the controller
communicates with the SC, and the parameters of the SC are read
and displayed.
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[—->] Key :Cursor Shift Key
This key shifts the digit for the data. When the data type is
alphanumeric characters, the digit displayed in reverse is shifted to
the right. From the far right digit, it is shifted to the far left

Awillai,

. [A] Key :Data Increase Key
This key increases the data value. The value changes from low to
high, then to low continuously.
° V] Key :Data Decrease Key
This key decreases the data value. The value changes from high to
low, then to high continuously.
® [ENTJ Key :Enter (ENTER) Key
This key writes the data to the SC. The following two steps are
required to write data to the SC.
@ Press the [ENTJ key once. The display of all the communication
data changes to reverse display. A
@ Press the [ENT] key again. The data is written to the SC, and
the display is set back to normal display. If you press any key
other than the [ENT] key, the data will not be written to the
SC but the display will also be set back to normal display.
(4) Direct Input Specification Setting Operation
® Proceed as follows to set the direct input specification:
@ Select the SC menu.
Press the [MNUJ key to read and display the SC menu.
Every time you press the [MNU ] key, three items: model name,
tag number, and the result of self-diagnosis test appear in this
order. Press the [MNUJ key one more time, three items: the
display item, setting item, and adjustment item appear
repeatedly. ’

[n) () | o5 e [ o)

(mnu) (mnu] (mny)

Model Tag Display Setting Adjust-

name > | number .self- A item item ~ 1 ment
diagno- item
sis test

® When you select one of the display item, setting item, and
adjustment item, select a parameter.
Press the [PRMj key to read the SC parameter and display it.
Every time you press the LPRMJ key, each parameter appears
one after another. A displayed parameter is different depending
on the SC card you use, so refer to the table of displayed
parameter list.
Keep pressing the [PRMJ key until the parameter to be set
appears.

@ Set the parameter using the [—>] (cursor shift) key, [AJ
(data increase) key, or [V] (data decrease) key.

IM 1B7C1-01E



M Display

9.3.4 Direct input Specification Setting Panel

@ Press the [:ENT:] key. The displayed parameters you set change
to reverse display.

® Press the LENTJ key again. The data is written on the SC card,
the displayed parameters are set back to normal display. If you
do not press the ENT] key in this step, data are not written

and the displayed parameters are set back to normal display.
(5) Operation for Panel Opening

The following shows an example of the panel display.

Line No/

2

3-‘»
4~
5-'-
6~

8~

9~

1071

"m—+
-

12—

13—~

147

157

16—

179

18—

19+

203

21
227

243
25~
267
273
2873
29—
303

T8C-1076

SC MAINT

1—+ SET  ENBL

L
23—
o

MNU

INPUT

=3

deg C
Avd

ENT

COMMUNICATING

Display 9.4 Direct Input Specification
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M Display Parameter List
Num- Name Data Display Depending on the SC Card to be Used
ber Ttem Display
A01 (EM1) A02 (ET5) A03 (ERb) A04 (ES1) A08 (EP3)
01 | Model name MODEL EMI1.B ET6.B ERB.B ESL.B EPSeA
02 | Tag number TAG NO, 16 alphanumeric characters
Solf-diagnoatic teat
03 iogn SELF CHK GOOD or ERROR
result
A00 | Display item DISPLAY
A01 Input value INPUT e i bV l._n_.._.._...-_-dugc l‘_u_.._.u_.degc st OHM | i uHz
A02 Output value OUTPUT s %
A03 Status STATUS FF (2 digits of hexadecimal value)
A04 Revision number REV NO. n.000 (n:Revision number)
BOO Setting item SET
{41 Tag number 1 TAG NO1 8 alphanumeric characters (First balf of 8 characters of a tag number)
B02 Tag number 3 TAG NO2 8 alphanumeric characters (Later half of 8 characters of a tag number)
B03 Comment 1 COMMENT 1 8 alphanumeric characters (First half 8 characters of a comment)
B804 Comment 2 COMMENT2 8 alph ic ch (Rest 8 ch of a )
805 | ERS input type INP TYPE PT/JPT (Note 1)
806 ETS input type INP TYPE :I/fIIJIK/T/R/
BO7 Low-cut LOW CUT s Hz (Note 6)
B08 | ES1 whole resistance | RESIST s i s OHM
B09 Temperature unit UNIT deg C/deg F/K deg C/deg F/K
810 |0 point ZERO - bosmV imaiadeg € [cui o udeg © e s OHM [y Hz (Note 8)
(Nota 4) {Note 5)
811 | Span (Note 2) SPAN e ssmV i deg € finnen. deg © e o OHM |
B12 Burn-out BURN OUT OFF/UP/DOWN OFF/UP/DOWN OFF/UP/DOWN OFF/UP/DOWN f
€00 | Adjustment item ADJUST i
coy | 0% output ouT 0% £10.00 £10.00 +10.00 +10.00 +10.00
compensation (Note 7)
coz | 100% output OUT 100% £10.00 £10.00 £10.00 +10.00 £10.00
compensation (Note 7 .
EXECUTE/RESET EXECUTE /RESET
co3 BURN'OI;"T WIRING R (BURN-OUT (BURN-OUT
compensation compensation) (Note 3) compensation) (Note 3)
Input zero adjustment [T ..\ 4 [ETEITSUTSEITIITN . \ 4 s s OHM
o4 (Note 6) ZERO ADJ RST/INC/DEC RST/INC/DEC RST/INC/DEC
Input span PETETETET .\ [EPPEFISTEITETN . \ ') st s OHM
cos adjustment (Note 6) SPAN ADJ RST/INC/DEC RST/INC/DEC RST/INC/DEC
co6 Input zero adjustment ZERO ADJ e e OHM
(Note 6)
‘co7 [ Ioput spsn SPAN ADJ s s OHM
adjustment (Note 6)

Note 1:Pt100=JIS.’89. Pt100 IEC, DIN Pt100 or compatible), JPT=JIS. '89. JPt100 (former JIS Pt100)
Note 2:Processable data is within the range described in the standard specification.

Note 3: The BURN-OUT compensation means the function to compensate the errors caused by the BURN-OUT current which occurs when the
resistance of the external wire is high (This function is used with the BARD type protector).
Note 4: Up to 30kQ is available, but the standard specification is 100 to 2,0009Q.
Note 5: Set to 4 valid integer digits or less. However, for span, it is possible to set 10,000Hz.
Note 6: Input zero adjustment and input span adjustment are for adjusting the input signals of each SC card.
For A01(EM1), A02 (ET5), and A03 (ER5) the offset and the gain of the A/D conversion can be adjusted. Select ‘INC’ or ‘DEC’ by

pressing the [A] or

V] key and press the EENT:] key twice.

Each time you press it twice the incremental or decremental adjustment is performed. Or select ‘RST" and press the [ENTJ key twice.

Then the adjustment is re-set.

But in case of A04 (ES1) the adjustment here is for re-setting of ZERO and SPAN. That is, the setting to ZERO (B10) and SPAN (B11) is

automatically done when you perform the adjustment by pressing the

adjustment with 100% input.
Note 7: Output compensation is for adjusting the D/A conversion output (1 to 5V DC output).
You can adjust the offset by ‘0% output compensation’ and the gain by ‘100% output compensation’. You set the value within -10.0%

and +10.0% and press the

supply to the instrument once.

[ENTJ

key twice for zero adjustment with 0% input and span

key twice. Then the value is added to the 0% output or the 100% output of the D/A conversion and
is output continuously. To stop this continuous output status you select other parameters in the SC MAINT display or shut off the power

IM 1B7C1-01E
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9.3.5 Password Setting Panel

B Function

B Operation

IM 1B7C1-01E

The setting (change) of the parameters of the tuning panel group and of the

engineering panel group is prohibited.

When a password is set, the parameter increasing key ( [A] soft key),

and the parameter decreasing ( [VJ soft key) disappear from the tuning

and engineering panels. As a result, the parameters cannot be changed.

However, selection of each parameter item and opening to each panel are

possible,

The following explains the details of the password.

o The password is a 4-digit number.

o The password is not factory-set when the controller is shipped.

o The password which has been set remains unchanged unless it is erased
by password entering operation.

o Setting (change) of the parameters is enabled at power-on when a
password has not been set yet.

e Setting (change) of the parameters is disabled at power-on when a
password has already been set. In this case, setting (change) of the
parameters can be enabled by entering the same number as the
previously set password.

(1) Software Key
° [:—>:] Key : Shift Key
This key shift the password digit to the right.
° [SET Key :Password Setting Key
This key is used to set the password.
. [ENT Key :Password Entering Key
This key is used to enter the password.
' [AJ Key :Numeric Increasing Key
This key increases the data value. The value changes from low to
high, and then to low continuously.
* VJ : Numeric Decreasing Key
This key decreases the data value. The value changes from high to
low, and then to high continuously.
(2) Setting the Desired Password
(Operation to disable changes of parameters by setting the password)
@ When shifting to the password panel, “SET PASSWORD” and
“UNLOCK?” are being displayed.
Press the [SET] key.
“0000” appears. The display of the far left digit changes to reverse
display.
Determine the password using the [-’] key (digit shift), the [AJ
key (increasing), and the [:V] key (decreasing).
Press the SET:] key. The display of all 4 digits is set to reverse dis-
play.
Press the [SETJ key again. The password disappears, “ENT
PASSWORD” and “LOCK?” appear, and the password has been set.
Then, the display of the [SET key disappeared, and the [ENT:] key
appears.

®@ © ©& 06
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(3) Inputting the Desired Password

(Operation to enable changes of parameters by entering the password for
the unit to which the password is set)

@ NOTE

)

®@ & ® 6

When shifting to the password panel, “ENT PASSWORD” and
“LOCK?” are being digplayed,

Press the [ENT:] key.
“0000” appears. The display of the far left digit changes to reverse
display.

Determine the password using the [-*] key (digit shift), the [A:]
key (increasing), and the [V key (decreasing).

Press the [ENT:] key. The display of all 4 digits is set to reverse
display.

Press the [ENT] key. When the password is correct, the password
disappears, “SET PASSWORD” and “UNLOCK” appear. In this
condition, the password can be changed. If the password entered is
incorrect, the status is set back to step @ above.

Under "UNLOCK” status, the password is disregarded and abandoned. If you want to set
in inhibition status for parameter change again. Set a password again.

(4) Operation for Panel Opening

B Display The following shows an example of the panel display.
PASS%RD PASSWORD
Line No Line No.

13+ SET PASSWORD B T ENT PASSWORD ‘5“
21 -

-+ [E1008 -+ {1608

- ;_4_

5=

- 6

g‘[ T

8_ —

— 9=
vt ot
nt 12t _
1a—F UNLOCK 14 LOCK
151 T
ot N &l
18— ;g_:
st

21

ur A 2T v
23— 233~
at
25—!: 263
ot 273
5 2t
e >t

Display 9.5 Password Setting Panel Display 9.6 Password Input Panel
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9.3.6 FX Table Setting Panel

H Function The display and setting of the 10-segment line-segment characterizer
function table are carried out.

M Operation (1) Operation of the software key
(2) Operation to change parameters
(8) Operation to switch panel opening

B Display The following shows an example of the panel display.
TSC-1076
FXABLE -

& 101 ~80. 0%

[ 105 500

3

- %89 10

[ 108 g g/
ot 118 100 .
1;-;[ 111 10.0%
13-4 201 10.0%
a3/
. 28(55 ggi 04 [ 4]
s

— -\l

214+ 2 0.0% IE
215 88
24—
25—
26—
273
28
29~
30—

Display 9.7 FX Table Setting Panel
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M Display Parameter List

9.3.6 FX Table Setting Panel

1 101 Output setting value 1-1 % 0.0 0.0 to 100.0
2 102 Output setting value 1-2 % 10.0 0.0 to 100.0
3 103 Output setting value 1-3 % 20.0 0.0 to 100.0
4 104 Output setting value 1-4 % 30.0 0.0 to 100.0
5 105 Output setting value 1-5 % 40.0 0.0 to 100.0
6 106 Output setting value 1-6 % 50.0 0.0 to 100.0
7 107 Output setting value 1-7 % 60.0 0.0 to 100.0
8 108 Output setting value 1-8 % 70.0 0.0 to 100.0
9 109 Output setting value 1-9 % 80.0 0.0 to 100.0

10 110 Output setting value 1-10 % 90.0 0.0 to 100.0
11 111 Qutput setting value 1-11 % 100.0 0.0 to 100.0
12

13 201 Output setting value 2-1 % 0.0 0.0 to 100.0
14 202 Output setting value 2-2 % 10.0 0.0 to 100.0
15 203 Output setting value 2-3 % 20.0 0.0 to 100.0
16 204 Output setting value 2-4 % 30.0 0.0 to 100.0
17 205 Output setting value 2-5 % 40.0 0.0 to 100.0
18 206 Output setting value 2-6 % 50.0 0.0 to 100.0
19 207 Output setting value 2-7 % 60.0 0.0 to 100.0

20 208 Output setting value 2-8 % 70.0 0.0 to 100.0

21 209 Output setting value 2-9 % 80.0 0.0 to 100.0

22 210 Output setting value 2-10 % 90.0 0.0 to 100.0

23 211 Output setting value 2-11 % 100.0 0.0 to 100.0
24

25

26

27

28

29

30

9-21
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9.3.7 Sample and Batch Setting Panel / ””',’5,’,;;,’1’551'5'65;,'{;3&:’;?
B Function The display and setting of the parameters of the sample PI control and

the batch PID control are carried out.
H Operation (1) Operation of the soft key
(2) Operation to change parameters

(8) Operation to switch panel

M Display The following shows an example of the panel display.

19C-1a76

Line Noj

28—
25-3
26—
273
283
293
30—

Display 9.8 Sample and Batch Setting Panel
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M Display Parameter List

9.3.7 Sample and Batch Setting Panel 9-23

Line
No.

Display

Name

Unit

Default
Value

Range of Setting
and Display

1

STM1

Sample PI sampled time (period) 1

Second

0 to 9999

2

SWD1

Sample PI control time span 1

Second

0 to 9999

BD1

Batch PID deviation setting value 1

%

0.0

0 to 100.0

BB1

Batch PID bias value 1

%"

0.0

0 to 100.0

BL1

Batch PID lock-up width 1

%

0.0

0 to 100.0

STM2

Sample PI sampled time (period) 2

Second

0 to 9999

SWD2

Sample PI control time span 2

Second

0 to 9999

BD2

Batch PID deviation setting value 2

%

0.0

0 to 100.0

10

BB2

Batch PID bias value 2

%

0.0

0 to 100.0

11

BL2

Batch PID lock-up width 2

%

0.0

0 to 100.0

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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B Function The display and setting of the arbitrary segment line-segment

characterizer function table 1 is carried out.
M Operation (1) Operation of the soft key
(2) Operation to change parameters

(3) Operation to switch panel

B Display The following shows an example of the panel display.

TSC-1876

X1 TABLE

T HOORDCAWNEC
: s

-
n
\ARRBRF XEA \BEARRIEEE]

9 D B ¢ B

i

i

i

1 :
12—+ 11 1 ‘é i
18- ng uT1 .
15— 101 0.0°/o
erig R
183 184 388(
w41 5 3 'OZZ
e
§§ZE 18§ 88:0;5
2 111 18984
26—
27
28—
293
30—

Display 9.9 GX1 Tables Setting Panel
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M Display Parameter List

9.3.8 GX1 Table Setting Panel

9-25

No. | Display Naue Uoit | ol | mua Display

1 INPUTL (Group title)

2 101 Input break point 1-1 % 0.0 -25.0 to 125.0
3 102 Input break point 1-2 % 10.0 -25.0 to 125.0
4 103 Input break point 1-3 % 20.0 -25.0 to 125.0
5 104 Input break point 1-4 % 30.0 -25.0 to 125.0
6 105 Input break point 1-5 % 40.0 -25.0 to 125.0
7 106 Input break point 1-6 % 50.0 =250 to 125.0
8 107 Input break point 1-7 % 60.0 -25.0 to 125.0
9 108 Input break point 1-8 % 70.0 —-25.0 to 125.0
10 109 Input break point 1-9 % 80.0 -25.0 to 125.0
11 110 Input break point 1-10 % 90.0 -25.0 to 125.0
12 111 Input break point 1-11 % 100.0 -25.0 to 125.0
13

14 OUTPUT1 (Group title)

15 101 Output setting value 1-1 % 0.0 -25.0 to 125.0
16 102 Output setting value 1-2 % 10.0 -25.0 to 125.0
17 103 Output setting value 1-3 % 20.0 ~25.0 to 125.0
18 104 Output setting value 1-4 % 30.0 ~25.0 to 125.0
19 105 Output setting value 1-5 % 40.0 -25.0 to 1.5;5.0

20 106 Output setting value 1-6 % 50.0 -25.0 to 125.0

21 107 Output setting value 1-7 % 60.0 ~25.0 to 125.0

22 108 Output setting value 1-8 % 70.0 ~25.0 to 125.0

23 109 Qutput setting value 1-9 % 80.0 ~25.0 to 125.0

24 110 Qutput setting value 1-10 % 90.0 ~25.0 to 125.0
25 111 Output setting value 1-11 % 100.0 ~25.0 to 125.0
26

27

28

29

30
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9.3.9 GX2 Table Setting Panel ¥ Programmable Controller 7

B Function The display and setting of the arbitrary segment line-segment
characterizer function table 2 are carried out.

M Operation (1) Operation of the soft key
(2) Operation to change parameters
(3) Operation to switch panel

M Display The following shows an example of the panel display.
T8C-1676
GX2_ TABLE
Line No._ ',, i » g
S I
- 203 20.0%
[ 284 30.800
205 40.07
3
123
EE» 511 108:0x[EAY
13—
M—EOSTPUTZ .
15— 201 0.0%
i f 508 ARiAPS
ot %gg éggé
20~ -Vio
2L 508 78285@
A g
2rsl 188:9
264 -
27
284
293
30

Display 9.10 GX2Table Setting Panel
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B Display Parameter List

9.3.9 GX2 Table Setting Panel

9-27

No. | Display Nome Unit | Nhe | et Diegten
1 INPUT2 (Group title)
2 201 Input break point 2-1 % 0.0 —-25.0 to 125.0
3 202 Input break point 2-2 % 10.0 —-25.0 to 125.0
4 203 Input break point 2-3 % 20.0 -25.0 to 125.0
5 204 Input break point 2-4 % 30.0 -25.0 to 125.0
6 205 Input break point 2-5 % 40.0 -25.0 to 125.0
7 2086 Input break point 2-6 % 50.0 —-25.0 to 125.0
8 207 Input break point 2-7 % 60.0 ~25.0 to 125.0
9 208 Input break point 2-8 % 70.0 -25.0 to 125.0
10 209 Input break point 2-9 % 80.0 -25.0 to 125.0
11 210 Input break point 2-10 % 90.0 -25.0 to 125.0
12 211 Input break point 2-11 % 100.0 -25.0 to 125.0
13
14 OUTPUT2 (Group title)
15 201 Output setting value 2-1 % 0.0 —-25.0 to 125.0
16 202 Output setting value 2-2 % 10.0 —-25.0 to 125.0
17 203 Output setting value 2-3 % 20.0 —-25.0 to 125.0
18 204 Output setting value 2-4 % 30.0 -25.0 to 125.0
19 205 Output setting value 2-5 % 40.0 —25.0 to 125.0
20 206 Output setting value 2-6 % 50.0 -25.0 to 125.0
21 207 Output setting value 2-7 % 60.0 —-25.0 to 125.0
22 208 Output setting value 2-8 . % 70.0 —25.0 to 125.0
23 209 Output setting value 2-9 % 80.0 -25.0 to 125.0
24 210 Output setting value 2-10 % 90.0 -25.0 to 125.0
25 211 Output setting value 2-11 % 100.0 —-25.0 to 125.0
26
27
28
29
30
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9.3.10 Program-Setting-Unit Setting Panel /Programmable Controller 7
MW Function The display and setting of the program set value (time and output value)

are carried
M Operation (1) Operation of the soft key
(2) Operation to change parameters

(3) Operation to switch panel

B Display The following shows an example of the panel display.
y

TSC-1876
PGM_SET

B3 1806
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(o))
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SHEONNOH
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[
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N OISO OMN
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22—
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COOOOONOOOT

N
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273

Display 9.11 Program-Setring-Unit Setting Panel
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W Display Parameter List

9.3.10 Program-Setting-Unit Setting Panel

9-29

Line | piepley Name Unit | Refault | Range of Seuing

1 TIME (Group title)

2 01 Time 1 Second 0 0 to 9999

3 02 Time 2 Second 0 0 to 9999

4 03 Time 3 Second 0 0 to 9999

5 04 Time 4 Second 0 0 to 9999

6 05 Time 5 Second 0 0 to 9999

7 06 Time 6 Second 0 0 to 9999

8 07 Time 7 Second 0 0 to 9999

9 08 Time 8 Second 0 0 to 9999
10 09 Time 9 Second 0 0 to 9999
1" 10 Time 10 Second 0 0 to 9999
12
13 OUTPUT (Group title)
14 01 Break point output 1 % 0.0 -25.0 t0 125.0
15 02 Break point output 2 % 0.0 -25.0 to 125.0
16 03 Break point output 3 % 0.0 ~25.0 to 125.0
17 04 Break point output 4 % 0.0 —-25.0 to 125.0
18 05 Break point output 5 % 0.0 -25.0 to 125.0
19 06 Break point output 6 % 0.0 -25.0 to 125.0
20 07 Break point output 7 % 0.0 -25.0 to 125.0
21 08 Break point output 8 % 0.0 -25.0 to 125.0
22 09 Break point output 9 % 0.0 -25.0 to 125.0
23 10 Break point output 10 % 0.0 -25.0 to 125.0
24
25
26
27
28
29

30
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9.3.11 Preset PID Setting Panel ég’;}@'ééﬁ%éﬁ’@’/’é’ééHéu'e;’%
B Function The display and setting of the preset PID table are carried out.
B Operation (1) Operation of the soft key

(2) Operation to change parameters
(3) Operation to switch panel

B Display The following shows an example of the panel display.

TSC-1676
PTI1 1
1

I
< 6

NSRS UNNSXNSXNE XSS

Display 9.12 Preset PID Seiting Panel
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M Display Parameter List

9.3.11 Preset PID Setting Panel 9-31

e | gy one | Bttt [ Range of Seting
1 PPB1 ‘Preset proportional band 1 % 999.9 2.0 to 999.9
2 PTI1 Preset integral time 1 Second 1000 1 to 9999
3 PTD1 Preset derivative time 1 Second 0 0 to 9999
4 PPB2 Preset proportional band 2 % 999.9 2.0 to 999.9
5 PTI2 Preset integral time 2 Second 1000 1 to 9999
6 PTD2 Preset derivative time 2 Second 0 0 to 9999
7 PPB3 Preset proportional band 3 % 999.9 2.0 to 999.9
8 PTI3 Preset integral time 3 Second 1000 1 to 9999
9 PTD3 Preset derivative time 3 Second 0 0 to 9999

10 PPB4 Preset proportional band 4 % 999.9 2.0 to 999.9
11 PTI4 Preset integral time 4 Second 1000 1 to 9999
12 PTD4 Preset derivative time 4 Second 0 0 to 9999
13 PPBS Preset proportional band 5 % 999.9 2.0 to 999.9
14 PTIS Preset integral time 5 Second 1000 1 to 9999
15 PTD5 Preset derivative time 5 Second 0 0 to 9999
16 PPB6 Preset proportional band 6 % 999.9 2.0 to 999.9
17 PTI6 Preset integral time 6 Second 1000 1 to 9999
18 PTD6 Preset derivative time 6 Second 0 0 to 9999
19 PPB7 Preset proportional band 7 % 999.9 2.0 to 999.9
20 PTI17 Preset integral time 7 Second 1000 1 to 9999
21 PTD7 Preset derivative time 7 Second 0 0 to 9999
22 PPB8 Preset proportional band 8 % 999.9 2.0 to 999.9
23 PTI8 Preset integral time 8 Second 1000 1 to 9999
24 PTD8 Preset derivative time 8 Second 0 0 to 9999
25

26

27

28

29

30
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9.3.12 K Constant Display Panel

B Function

1}
o

The contents of the K register are displayed.
(1) Overation for nonal anoning
A1) WTLALULL 1UL pPalicl Upvililiig,

The following shows an example of the panel display.
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Display 9.13 K Constant Display Panel
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M Display Parameter List

9.3.12 K Constant Display Panel

Line | Display Name Onit | Refault | Tange of Soing
1 Ko1 Constant register 1 % 0.0 -800.0 to 800.0
2 K02 Constant register 2 % 0.0 -800.0 to 800.0
3 Ko3 Constant register 3 % 0.0 -800.0 to 800.0
4 K04 Constant register 4 % 0.0 -800.0 to 800.0
5 K05 Constant register 5 % 0.0 —800.0 to 800.0
6 K06 Constant register 6 % 0.0 -800.0 to 800.0
7 Ko7 Constant register 7 % 0.0 -800.0 to 800.0
8 Ko8 Constant register 8 % 0.0 -800.0 to 800.0
9 K09 Constant register 9 % 0.0 —800.0 to 800.0

10 K10 Constant register 10 % 0.0 -800.0 to 800.0
1" K11 Constant register 11 % 0.0 -800.0 to 800.0
12 K12 | Constant register 12 % 0.0 ~-800.0 to 800.0
13 K13 Constant register 13 % 0.0 -800.0 to 800.0
14 K14 Constant register 14 % 0.0 -800.0 to 800.0
15 K15 Constant register 15 % 0.0 —800.0 to 800.0
16 K16 Constant register 16 % 0.0 -800.0 to 800.0
17 K17 Constant register 17 % 0.0 -800.0 to 800.0
18 K18 Constant register 18 % 0.0 ~800.0 to 800.0
19 K19 Constant register 19 % 0.0 —-800.0 to 800.0
20 K20 Constant register 20 % 0.0 —-800.0 to 800.0
21 K21 Constant register 21 % 0.0 -800.0 to 800.0
22 K22 Constant register 22 % 0.0 —-800.0 to 800.0
23 K23 Constant register 23 % 0.0 -800.0 to 800.0
24 K24 Constant register 24 % 0.0 ~800.0 to 800.0

.25 K25 Constant register 25 % 0.0 —800.0 to 800.0

26 K26 Constant register 26 % 0.0 -800.0 to 800.0
27 K27 Constant register 27 % 0.0 -800.0 to 800.0
28 K28 Constant register 28 % 0.0 -800.0 to 800.0
29 K29 Constant register 29 % 0.0 —800.0 to 800.0
30 K30 Constant register 30 % 0.0 —800.0 to 800.0

9-33
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9.4 Maintenance of User Programs

Carry out maintenance of user programs (for example, downloading or uploading of
programs, modification of programs, and test running) by following the instructions described
in the separate instruction manual, “YSS10 programming Package” (IM1B7C8-01E), which
describes how to connect the YS170 to a personal computer, how to carry out maintenance, and
precautions in maintenance work.

A IMPORTANT _

B AP B BB B AN i B N
Be sure to carry out maintenance of the user programs offline after removing the
YS170 controllers from the instrumentation panel. Never do maintenance work of
the user programs online when the plant is being controlled.

A BB B B A B A M A B T T o A i A T T A e B AT i NS T T B T S T

B Signal status during maintenance of user programs
When you execute the uploading or downloading of user programs, the YS170 becomes the
“Function Stop” mode, indicating “STOP” at the right top of the display. The statuses of
the I/0 signals, internal registers, and operation mode at this time are described in the
following table.

Signal/data Status During Maintenance Remarks
Operation mode MAN
SV1 and SV2 (setpoints) The status immediately before being stopped
MV1 and MV2 (manipulated output) The status immediately before being stopped
Analog outputs 1 to 3 The status immediately before being stopped
Analog output registers Y1 to Y3 The status immediately before being stopped
Contact outputs 1 1o 6 The status immediately before being stopped

Contact output registers DO1 to DO6 0

PF status display OFF

PF status register LP01 0

Temporary memory registers T01 to T30 | 0

Output resistors Y4 to Y6 0

Contact output registers DO7 to DO16 0

Computation for each device number Initialized First order time lag and
dead time, ete.
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10. TUNING GUIDE

This chapter explains how to start and tune the control function for users who are not
familiar with the controller.

10.1 Starting Operation Manually

This section explains how to start operation, with PID control as an example.

(1) Manual Operation with the MV Operation Key

@ Press the @ key to change the control operation mode to the M mode (see Figure
10.1). The LED in the B key lights up.

® Adjust the SV value to the desired value, by pressing the [Z_—I key or the [zl key of
the SV setting key (see Figure 10.2).

@ Adjust the output signal, by pressing the [[EII key or the [[ﬁ]] key of the MV
operation key (see Figure 10.2).
Check that smooth response has been obtained by manual operation, then balance PV
value near the SV value.

Operation mode key

SV setting key

Figure 10.1 Changing the Control Operation Mode Figure 10.2 Manual Operation for Output
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(2) Switching from the Manual Operation to the Automatic Operation
After performing step @ of (1), press the E key to change the control operation mode to
the A mode (see Figure 10.1). The LED in the @ key lights up, the controller goes into
the automatic operation mode. Mode switching is bumpless and balanceless.

(3) Alarm Check (See Figure 10.3)
When the ALM lamp on the front panel is lit, an abnormal condition has occurred. Check
the alarm item and the cause by referring to the alarm panel, and take appropriate
countermeasure (see Section 6.1 “If the ALM Lamp Lights”).
If the FAIL lamp is lit, a serious problem has occurred in the controller (see Section 6.2 “If
the FAIL Lamp Lights”).

L -§—— FAIL lamp (red)

[~ ALM lamp (yellow)

Figure 10.3 ALM Lamp and FAIL Lamp
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10.2 Tuning Guide and Automatic Adjustment of

PID Parameters

To use the controller with an unknown process, the conditions of manual control operation
shall be checked thoroughly. This helps you determine proportional band, integral time, and
derivative time for automatic control.

For example, the proportional band shall be set wide enough for safety when the process
variable changes drastically by slightly changing the output of the controller. It shall be set
narrow enough in the opposite case.

The integral time and the derivative time shall be set short for the process which needs a
short follow-up time when the output of the controller is changed. These shall be set long for
the process which has a relatively long recovery time.

(1) (Proportional +Integral) Controller

@

@
®

Set the control operation mode to the M mode, and operate the controller manually so
that the process variable matches the set-point. Set the integral time to 9999 seconds,
set the proportional band to a large value, and set the derivative time to 0 second.

Set the control operation mode to the A mode.

Perform the procedure below to obtain an optimum value for the proportional band.

® Decrease the value of the proportional band from a large value to a small value

(e.g. 100% to 50% to 20%). In this case, allow enough time to pass so that the
conditions of control operation at each step can be observed. Continue the operation
until eycling of the control loop starts.
{Cycling occurs when the proportional band is set smaller than the band allowed by
the maximum value of the process. Start of cycling can be seen by checking the
pointer of the process variable which begins to move up and down cyclically around
the set-point.) The optimum proportional band is about 2.2 times of the
proportional band when cycling starts.

e Next, measure the cycle time of the cycling. The integral time can be obtained by
multiplying the cycle period by about 0.83. Normally, decreasing the integral time
steeply changes merely the time required to balance the condition to the set-point,
and it does not change the operating condition much. However, if the integral time
is decreased to a certain critical value which depends on the delay characteristics of
the process, cycling occurs. In this case, increase the integral time little by little
until cycling stops. ’

(2) (Proportional + Integral+Derivative) Controller

@

® 6

Set the control operation mode to the M mode, and operate the controller manually so
that the process variable matches with the setting value. Set the integral time to 9999
seconds, set the proportional band to a large value, and set the derivative time to 0
second.

Set the control operation mode to the A mode.

Change the proportion band in the same way as for item (1) above
“(Proportional +Integral) Controller”, and search for the point where cycling just starts.
Measure the values of the proportional band (PBu) and of the cycling period (Pu) at
that point.
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@ An optimum setting value for each is to be determined as follows:
Proportional band = 1.7 PBu
Integral time =0.5Pu
Derivative time = 0.1256P
The method introduced here is called “Geglar / Nicholg’s Limiting Sensitivity Method” and it
is used to obtain a response characteristic of 25% damping.
There are several adjustment methods including step response method. Refer to the
appropriate subject series of automatic control.

[+
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10.3 Use of STC (Self-Tuning Control) Function

The STC is a function to be used to control the PID parameter to an optimum value
automatically, according to the process characteristics.
oma mT

For the details of the STC functions, refer to the separately supplied TI 1
Series Controller Intelligent Self-Tuning Function”.

10.3.1 Combination of Control Functions and STC Function
Some combinations are not recommended when using the STC function with the control
function of the controller (see Table 10.1).

Table 10.1 Combination of the Control Function and the STC

Control Function Combination

PID control with output limiter O

PID control with reset bias function

O
PID control with non-linear gain O
X

PID control with feedforward compensation

I

PD control with manual reset

CAS < AUTO change O
Change of operation C/A <M change o*
mode with contact input Output tracking change o

Preset MV o*

CAS, AUTO, SPC O
Operation mode

MAN, DDC —

Explanation of combination : O : Combination allowed
X : Not recommended
— : No combination possible
% : STC is not used in MAN status, DDC status,
output tracking status, preset MV output status.
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10.3.2 STC Mode and Parameter Setting

The parameters of the STC function are set using the STC setting panel of the tuning

panel.

3

“)

. .
STC (STC mode designation)

The operation mode of the STC is to be designated.

PB, TI and TD (PID parameters)

PB (proportional band), TI (integral time), and TD (derivative time) are the PID parameters
used for control operation.

When operating in the mode with STC set to ON, the setting of this section is used as the
initial value, and will be up-dated automatically after the operation has been started.

IP (Process types)

Selection of a static control system or a dynamic control system (integral system) for the
process is to be determined. In a basic system, when a stép input is applied to the
manipulated output (MV), the process variable goes up or down infinitely.

TR (Process 95% response time)

The rise-up time of 95% of the step response (when open loop) of the process is to be

designated. The controller calculates and obtains the eycling time for the process and

observation time of the process variable waveform, using that time value.

Using the TR, the controller sets the appropriate value in the procedure below (see Figure

10.4).

@ Assumption Using the Step Response Waveform of the Process:
The time required for the process variable APV to reach 95% of the set-point. When
the step response can be approximated by the dead time L and the first order lag time
constant T, use the formula: TR=L43T.

® For the Process in the Dynamic Control System (Integral system):
The time required for the process variable APV to reach 95% of the set-point when a
pulse input is appIied to the manipulated output.

® Assumption Using the Previous Conditions of Operation:
Set TR=Tp by reading the most appropriate cycling period Tp of the damping
waveform.

@ When Change of Response Time is Expected:
Match the response waveform to be controlled. When the process variable has a
different response time between rise and fall times, such as the case of a furnace, select
the higher value. '

® Caution:
The sampling period Ts for process assumption is 1/20 of the TR. Therefore, the
response waveform which are 2Ts or smaller cannot be read correctly. Generally,
setting of the TR value bigger than the correct value makes the error of the process
characteristics smaller, compared to when it is smaller than the correct value.
When the TR is changed, the data file of 4TR is initialized, and the STC does not
function.
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10.3 Use of STC (Self-Tuning Control) Function 10-7

® Assumption from the ) MV

step response waveform /

¢ T PV setting value
PV
95 %
Y —>» Time
> TR
® Assumption from the A
damping waveform
TR=T,
PV
Tp
Natural oscillation

period :

> Time

Figure 10.4 Method of Assumption of the TR

NB (Noise band)

Set approximately the peak to peak value of the waveform of random noise applied to the
process variable. The NB is used to prevent the process characteristics estimation from
being disturbed by noise.

OS (Control target types)
Set the response waveform that is the target of the self-tuning function.

Table 10.2 OS Setting

Setting Contents
ZERO Overshoot : zero
MIN Overshoot : about 5%
MED Overshoot : about 10%
MAX Overshoot : about 15%

MI (Signal defection applied to MV)

When operating with STC set to ATSTUP (see Section 10.3.3 “Automatic Starting Up”), or
when operating in the on-demand mode (see Section 10.3.4 “On-Demand Tuning”), the
amount of the test signal to be increased and applied to the control amount MV is to be
designated. Set the value which will shift the process variable by about 5%.

When operating with the STC set to ATSTUP, the controller is set to MANUAL, the
direction of the current deviation is extended. When operating in the on-demand mode, the
controller is set to AUTO, and the amount is used to decrease the control deviation.
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(8) PMX, PMN, IMX, IMN, DMX (PID limiting values)
This is used to limit the adjustment range of the PID parameters
When set (High-limit value Low-limit value), the parameter is fixed to the limit value.

(9) PA TA, DA (New PID calculated values)
When operating with STC set to DISP (only new PID values are displayed), the
parameters calculated by the STC function are displayed. They are not used for control
operation. . ’
When operating with STC set to OFF, the values which are the same for the PB, the TI,
and the TD are displayed.

(10) CR (Estimation accuracy error)
This is the estimation accuracy error when the process characteristics are estimated. The
controller calculates setting of the PID parameter when the CR is less than 5%.

(11) RT (Signal distribution ratio)
This is the ratio of the variance of the process variable PV and the model output which
has been set. The controller calculates that ratio using the assumed model (the final
model of STC=ON mode for STC=DISP mode), in order to detect the change of the
process characteristics. When the process is the same as the model, the RT is nearly 1.
When in the case of (RT>2 or RT<0.5), an alarm occurs.

(12) LM, TM, and GM (Estimated equivalent model)
The controller estimates the process model using the dead time and first order lag (in the
integral system, it is the response to the pulse input).
The value when operating in the STC=DISP mode or ON mode and when the
estimated accuracy error CR is 5% or less are maintained to be used for the LM
(equivalent dead time), the TM (equivalent first order lag time constant), and the GM
(equivalent process gain). The PID parameters calculated using the displayed value
correspond to the PB, the TI, and the TD. The CR is updated with the process
characteristic estimation. However, the LM, the TM, and the GM are not updated when
the CR is 5% or more.
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10.3.3 Automatic Starting Up
This automatic start up function is used to calculate automatically the initial values of the

STC parameters (PB, TI, TD, IP, TR, NB, PMX, IMX, and DMX), using the step response
method.

Ln ANl a

‘ When designating the single-loop mode or cascade mode
(it is not effective for selector mode)

7 Programmable Controller When designating the basic control BSC function or the
cascade control CSC function (it is not effective for selector control SSC)

(2) Setting Parameters
Set the STC and the OS, and the MI, and the TD if necessary.
When set TD=0, the corresponding control element is set to PI control.
If PID control is selected, PI control may also be selected as a result of the automatic start.

(3) Operating Procedures
® First, check that the STC alarm (see Section 10.3.6 “Alarm Display of Self-Tuning”) is
not activated.
Set the control operation mode to M mode, and set the mode as STC=ATSTUP mode.
Stabilize the process variable at an appropriate value with manual operation.
Change the control operation mode to the A mode or to the C mode (automatic startup
begins).
“ATSTUP” appears on the control status display position of the loop panel (see Section
10.3.5 “Operation Display of Self-Tuning”). With the automatic start up, PID control
has not been started yet. After 30 seconds, the controller applies the step variation
(MI%) automatically in the safe direction (deviation is not reversed but is made larger)
to the manipulated output.
® When the process variable has been stabilized, the controller automatically sets the
manipulated output back to the previous setting.
® When all setting items are prepared, the mode is automatically set to STC=ON, and
PID control is started. At the same time, the control status display of the loop panel
changes to "STC-ON” (see Section 10.3.5 “Operation Display of Self-Tuning”).

®Oe

(4) Check List Items for Performing Automatic Start Up

@ The process shall have no problem when the output variation of 5% is applied.

® When the process gain is too high, and the range of variation of the process variable
exceeds 1.5MI%, the manipulated output is set automatically back to the previous
value.

@ When the process gain is too low, and the range of variation of the process variable is
less than 2%, the controller assumes that the automatic start up is impossible, and the
mode is set back to the M mode after a maximum observation time (approximately 80
minutes) has passed. Then, the STC alarm occurs.

@ The PID limit values (PMX, IMX, and DMX) are set to four times the initial values of
the PB, the TI, and the TD which have been obtained when automatic start up is
initialized. 1/4 of the initial values is also initialized automatically (PMN, IMN).

® If power failure occurs during automatic startup, the mode is set to STC=DISP mode
after power is recovered. The control operation mode is shifted tp the M mode.
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®

@

10.3 Use of STC (Self-Tuning Control) Function

When the STC alarm occurs during automatic startup (see Section 10.3.6 “Alarm
Display of Self-Tuning”), the startup operation stops, and the mode changes to
STC =DISP mode. The control operation mode is shifted to the M mode.

When changing the loop status to MAN during automatic start up (“ATSTUP” is
displayed at the control status display position of the loop panel, the startup operation

stops, and the mode changes to STC=DISP mode.

10.3.4 On-Demand Tuning

In the on-demand mode, when the operator requests, self-tuning is carried out using the
response of the measured PV by applying the step test signal in the closed loop to the
operation amount MV. This is effective when it is impossible to change the set-point.

(1) Application Conditions
This mode can be used only when all of the following conditions are met.

Aulti-Function Controller & When designating the single-loop mode or cascade mode
(it is not effective for selector mode) _
/ Programmable Controller 7 When designating the basic control BSC function or the

cascade control CSC function (it is not effective for selector control SSC)

When setting the control operation mode to the A mode or the C mode (it is not
effective for the DDC mode)

When setting in the STC=DISP or ON mode

(2) Setting Parameters and Operation

©)
@

Set the STC=DISP or ON mode.

MI: Designate the amplitude of the test signal to be applied. It shall move the PV up
and down by about 5%.

The MI is added to the MV so that control deviation is decreased according to the
current control deviation and the operation direction designation switch DIR/REV, and
then output.

In the dynamic control system, a pulse signal whose time period is TR/5 is added.

(8) Operating Procedures

@

@
®

Check the value of the MI. Check also that the control operation mode is set to the A
or C mode.

Check that STC=DISP or ON mode.

Using the STC setting panel, set OD (on-demand tuning start-up) to ON.

On-demand tuning starts.
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10.3.5 Operation Display of Self-Tuning
The operating status of the self-tuning is displayed with abbreviated words in the control
sub-status display 3 of the loop panel (see Figure 10.5).

Display

Contents

Not displayed

STC is not operating.

STC-ON STC is operating.
STC-DSP PID setting target value is displayed with STC
ATSTUP During STC automatic start-up

and causes.
For the details of alarm, see Section 6.1 “If the ALM Lamp Lights.”

Control sub-status display 3

TIC"IG@G FAL O
LOOP 1 anvb
wes A\
PV1: &:?3
107.0 &3
svi: g2 &
50.0 =55 !
MV1: |
110.0PE 3 =55
:::—:-< l
a1
ALARM-T B3 ]
| =
¥
woon EE '
STC-ON Eé [_
== .
0.0 v 8TC
- v ll:2)|
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Figure 10.5 Operation Display of the Self-Tuning

10.3.6 Alarm Display of Self-Tuning
The STC alarm occurs when the self-tuning function cannot operate correctly, and it is
displayed on the alarm panel. Take appropriate countermeasures by referring the alarm items
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10.4 Use of the Adjustable Set-Point Filter

The adjustable set-point (hereafter, abbreviated to SVF) function improves set-point follow-
up characteristics, while keeping the optimum tuning condition for the variation of the process
variable caused by disturbance. Two SVF parameters are to be adjusted so that the effect to

the follow-up characteristics of the filters in a range from PI-D type to I-PD type can be
changed.

10.4.1 Effect of the Parameters

Figure 10.6 shows the parameter SFA (a), and Figure 10.7 shows the parameter SFB (3),
each of which shows the examples of the set-point follow-up waveform when the parameter is
changed from 0 to 1. ’

PV PV

8 S B£=0.0
B=03

| (8=0: fixed) | {a=0.5 : fixed)
8 - B£=06
i B=1.0

1 1. —r (] i 1 ] ) I 1 1 - | 1 1 1

Time Time
Figure 10.6 Effect of the Parameter SFA Figure 10.7 Effect of the Parameter SFB

The SFA works effectively on the adjustment of the follow-up waveform. A bigger SFA
value realizes a sharp follow-up waveform.
The SFB is the parameter for fine adjustment, and it has a small effect on the waveform.
‘Overshoot of the follow-up waveform characteristics can be decreased by increasing the SFB
value.

10.4.2 Tuning Methods of SFA and SFB
(1) Without Self-Tuning Function
@ Apply a variation to the manipulated output. Then, obtain the optimum PID value
from the response to the variation.
@ Change the set-point in steps. Then, adjust the SFA so that the desired follow-up
characteristic is obtained. _
® When equipped with derivative operation function, fine adjustment is possible with the
SFB. '
The recommended values of the SFA and SFB are 0.5 and 0.0 respectively (SFA=0.5

and SFB=0.0).

(2) With Self-Tuning Function
(D Set the values of the SFA and SFB to 0.5 and 0.0 respectively (SFA=0.5 and
SFB=0.0).
Then, operate using the self-tuning function. Calculate the optimum value of the PID
for suppressing disturbance, and the optimum value of the SFA for the set-point follow-

up.
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11. MAINTENANCE

This chapter explains adjustment and parts replacement of the controller, which are
relatively simple.

CAUTION

..................

controller, wipe it with a dry soft cloth. Note that
you use any organic solvent, chemicals or chemical cloth, the case of the controller
may be changed in its shape or color.

11.1 Standard Check

11.1.1 Contrast Adjustment of the LCD Panel

The contrast of the liquid-crystal display panel (LCD) can be adjusted with the key.
By holding down the key for 10 seconds or more, the contrast of the front panel varies
cyclically between high and low contrast settings. Release the key at the desired setting.

LCD panel

SERRELEE

(AT TR

Figure 11.1 Contrast Adjustment of the LCD Panel
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11.2 Check of Indication Accuracy

11.2 Check of Indication Accuracy

We recommend to check the indication accuracy once or twice a year.

11.2.1 Calibration Test Kit
DC standard voltage generator : Yokogawa TYPET7651 or similar, 1 unit
Digital multimeter : Yokogawa TYPE7560 Series or similar, 1 unit

11.2.2 Confirmation of Input Indication Accuracy
Only checking is possible to the input indication accuracy. Check the 4 analog inputs

, and the 5 analog inputs [ Programmable Controlier 71, by following the

procedure below.

@
@

®

11.2.3

Apply 1.0V DC from the standard voltage generator to the analog input terminal.
Check that, using the I/O data panel of the tuning panel, the subject analog input
signal is set to an engineering unit equivalent to 0% £ 0.2%.

In the same manner, apply 5.0V DC, and check an engineering unit equivalent to for
100% =+ 0.2%.

Confirmation of Output Indication Accuracy

Only checking is possible to the output indication accuracy. Check the 3 analog outputs,
by following the procedure below..

0]

@
®

Connect the digital multimeter to the analog output terminal in the current mode when
the terminal is set to current output, and in the voltage mode when the terminal is set
to voltage output.

Set the control operation mode to the M mode.

Set the subject analog output signal to 0%, using the I/O data panel of the tuning
panel.

Check the output for 4mA DC when it is set to the current output. Check the output
for 1.0V DC when it is set to voltage output (allowance is +1.0% during the current
output, and 30.3% during the voltage output ).

In the same manner, set the analog output signal to 100%. Then, check the output for
20mA DC when it is set to current output, and check the output for 5.0V DC when it
is set to voltage output (allowance is +1.0% during the current output, and *0.3%
during the voltage output).
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A IMPORTANT

EE U \RNE S \EEF S\ NS\ S \F\F B\ T\ I\ BN TS\ S S\ S\ ST\ NI\ \ S\ E S\ \ S\

[ T | . |
10 Carry out the 1'cp1aucn.1cut,

7y wm
contact YOKOGAY

TA colac cdbaff nu Dosatan
WA sales staff or Pu:pau

Center because the inspection is required for safety.

@ NOTE

M Notes on Short-Life Parts
(1) The short-life parts means the parts whose life is expected to end within 10 years under normal

condition of use or storage. Therefore, the parts whose life in design is estimated to be more than

10 years are excluded from the specification table.
(2) The recommended replacement cycle is set for the purpose of preventive
maintenane of the short-life parts, and it dose not guarantee the prevention of
their accidental failures.
(3) The recommended replacement interval is a standard cycle, and it may be
longer or shorter depending on the actual condition of use.
(4) The recommended replacement interval may be changed on the basis of the field
failure rate.

A TIP

Comments on fuse:
The fuses employed in YS100 Series are free from periodically replacement
because it is not a short-life part. To carry out fuse replacement, sufficient
handling skill of the instrument and also soldering skill are required. In case
that the fuse has burned out, please contact YOKOGAWA sales staff or Repair

Center.
Rated Rated Fuse
Part No. Current | Voltage | Characteristics Remarks
Fuse A1422EF 1.6A 250V Quick acting (F) | For both 100V and 220V version

See Figure 11.5 for location of the fuse.

11.3.1 Notes on Static Electric Discharge

This controller uses many- semiconductor integrated circuits. Therefore, when removing the
internal unit for maintenance or when replacing an internal card of the internal unit, care
must be taken for the board not to be damaged by static electric discharge.
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A IMPORTANT
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@ Put on a conducting wrist-strap which is grounded via a 1MQ register when you
remove or install the internal unit. Be sure to ground the wrist-strap to a
grounding terminal close to the ground bus or to a part of the panel where not
painted (this part shall be grounded). '

® When you carry the internal unit with you or store the internal unit, putit in
an appropriate conductive bag or a discharge protective bag.

Wrist-strap

Figure 11.2 Removal and Insertion of the Internal Unit

® To remove or install the internal card of the internal unit and/or the LCD
display unit, work must be done on a conductive sheet (on a workbench) which
is grounded via a 1MQ resister. The operator shall put on the conductive wrist-
strap in the same manner as shown under item (D above. Take any plastic
materials which can be charged easily away from the workbench.

Conductive sheet

Figure 11.3 Replacement of the Internal Card

@ Do not touch components, metal patterns, connectors, pins, etc. of the internal
rd, by hands without wearing the wrist-strap.

N P Y Y r Y P VS NN TV NP T ETTFIITFFIETTTFETSFTNETI TV TS N T TS

If the wrist-strap and / or the conductive sheet is requied, contact Yokogawa
" sales staff. '

IM 1B7C1-01E



11.3 Parts Replacement 11-5

11.3.2 Replacing the Fluorescent Tube (Back-Lit Tube)
Average of life time for the FL tube is above 2 years.
Part No. of Fluorescent tube is following.
Part No. : E9760GM
Former YS150 or Y170 models which ‘Style’ on the upper side of the instrument indicates
S1, S2, or S3 may be using different type of fluorescent tube. In that case the colors of its two
wires are red and black respectively. Its part number is E9760GL and use the same one.

In case of the part E9760GM the colors of its two wires are blue and black.

/\  CAUTION

Replace the ﬂuorescent tube in accordance w1th the followmg procedure

(1) How to Detach
@ Swing up the front panel.
® Detach the case cover at the top of the front panel.
® Disconnect the connector of the fluorescent tube, and pull up the fluorescent tube (see
Figure 11.4).

(2) How to Attach
@ Attach a new fluorescent tube by performing the reverse of the steps for (1) “How to
Detach” above.
One side of the connector has numbers on, plug in the connector with this side to the
front.

& Alert symbo! mark

/ Case cover
%

Connector

— N4

- EPEFEG LT oo

Figure 11.4 Replacing the Fluorescent Tube
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11.3.3 Components and Functions of the Parts Inside the Controller

Power supply unit screw
N / Main board @Connector for RIC

N\ Communication card screw E
) Connector

(Only when YS-net)
N\,

N =
—] "’:—)Y— RN
ry - —"_—J
_ S (RS
7 O
@SC card
Q _‘.——":::?5 "‘:3
e N
1
Connector
Fuse
({ Connector Power supply unit
Communication card

Figure 11.5 Components and Functions of the Parts Inside the Controller

® Communication Card
One of the three communication cards (optional) ; RS-485 communication card, DCS-
LCS communication card and the YS-net Communication card, is mounted here.

@ Power Supply Unit
The power supply unit is mounted here.

® SC (Signal Conditioner) Card
One of the eight types of the SC cards (optional) ; mV input, thermocouple input,
resistance temperature detector input (RTD), slide wire resistance input, isolation
input, 2-wire transmitter input, 2-wire transmitter input (input is not isolated), and
frequency input is mounted here.

@ Connectors for the Reference Junction Compensator (RJC)
These connectors are used when the thermocouple input SC card is installed.
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11.3.4 Replacing the SC Card
(1) How to Detach
@ Swing up the front panel, and then remove the internal unit.
@ Hold the pull-up knob at the top center of the SC card, and pull up (in case of the

PN

thermocouple input SC card, with taking care of the cable for the RJC) (see Figure
11.6).

® TFor the thermocouple input SC card, disconnect the connector for the RJC (see Figure
11.7).
(2) How to Attach
(D Along the guides on the left and right, mount a new SC card by performing the reverse
of the steps for (1) “How to Detach” above.
@ When installing the thermocouple input SC card, bind and push in the cable for RJC.

Figure 11.6 Replacing the SC Card

Connector for the RJC
Cable for the RJC

««—— Thermocouple input
SC card

Figure 11.7 Detaching the Connector for the RJC

IM 1B7C1-01E



11-8 11.3 Parts Replacement

11.3.5 Replacing the Communication Card
(1) How to Detach
Swing up the front panel, and remove the internal unit.
Loosen the fixing screw with a screwdriver.
While pushing the communication card slightly to the left, pull the right side of the
communication card to the front so that it comes to the front of the fixing screw.
Hold the left and right parts of the connector part, and pull out the card to the front
(see the figure below). '
When the card is for YS-net communication, it is still connected to the main board
through a flat cable (omitted in the figure below). So disconnect the connector at the
main board side.
(2) How to Attach

@ Mount a new communication card by performing the reverse of the steps for (1) “How

to Detach” above.

® ® 606

Connector

Figure 11.8 Replacing the Communication Card

11.3.6 Replacing the Power Supply Unit
(1) How to Detach
@ Swing up the front panel, and then remove the internal unit.
® Remove the screw with a screwdriver.
® Hold the left and right parts of the connector part, and pull out the card to the front
(see the figure below).
(2) How to Attach
@® Mount a new power supply unit by performing the reverse of the steps for @ “How to
Detach” above.

Connector

Power supply unit

Figure 11.9 Replacing the Power Supply Unit
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11.3.7 Replacing the LCD Display Unit

It is recommended that replace the LCD display unit is about every seven years of use. To
replace the LCD display unit, the display assembly (which contains the LCD display unit) shall
be replaced.

A IMPORTANT

This replacement should be performed by an enginneer who is thoroughly skilled in
this work.

Y2 LAV AV 4V ST GV GV-JV- AV gV oV 4V SV GV SV AV 4V oV SV LV AV 4V ¥ ¥ 4¥ SV oV (¥ ¥ 4V V-0 V- 0¥ VoV VW ¥ . ¥ SV ¥V V- ¥ V¥ ¥

Part No:E9760CF (Display assembly)

(1) How to Remove
® Swing up the front panel, and remove the internal unit.
® Remove the four bolts (four at left and right) which are used to fix the display
assembly, with a box driver (8mm).
@ Disconnect the connector of the printed film connector which is used to connect
electrically the display assembly to the internmal unit.
(2) How to Install
@® Install a new display assembly by performing the reverse of the steps for (1) “How to
Remove” above.

Bolts used to fix the front panel (Four at left and right)

Connector of the printed film connector

Nl

Figure 11.10 Replacement of the LCD Display Unit

11.3.8 Checking for Power-On
When you have replaced the SC card, the communication card, and / or the power supply unit, and / or the
LCD display unit, or changed setting of the jumper switch on the board, be sure to perform the confirmation of the
input indication accuracy (see Section 11.2.2 "Comfirmation of Input Indication Accuracy"),and the check of the
output indication accuracy (see Section 11.2.3 "Confirmation of Output Indication Accuracy"), and the contrast
adjustment of the LCD panel (see Section 11.1.1 "Contrast Adjustment of the LCD panel")
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11.4 Packing Product to Be Sent for Repair

If you have trouble with the controller, please send it to our service office for repair in
accordance with the following.

A

A IMPORTANT

D Put the controller (in its housing) into an antistatic bag and put it into the
packing box with the inner package.

® When sending only internal unit (without housing), put into antistatic bag and
protect it with cushioning material such as air-bubble wrap. And put it into the
packing box with the inner package.
Be sure to use an antistatic bag to protect semiconductor integrated circuits
from damages caused by static electricity.
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CUStomer Model YS150 (Style 4) YS 100 seres

. Single-Loop Multi-Function Controlle
Ma'{‘ti'?atnce Model YS170 (Style 4) '
arts Lis Single-Loop Programmable Controller
3
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6

Do ‘%»%\‘»

,?\

4

N/
‘@J@

] l% 1

i nb

%

N ‘Tl
2 y
7
ltem Part No. Qty  Description
1 E9760NH 1 Case Assembly
2 E9760RJ 2 Clamp
3 E9760RN 2 Screw
4 E9760QD 1 Terminal Board Cover
5 E9760XA 4 Label (Tag No.)
6 E9760XL 4 Label
7 — 1 Main Frame Assembly (see pages 2 and 3}
CAUTION

The Customer Maintenance Parts List (CMPL) is provided as reference for when ordering maintenance parts. Do not disassemble or assemble
products using the CMPL. YOKOGAWA assumes no liability to any party for damages caused through disassembly or assembly.

B
Customer Maintenance Parts List (CMPL)IZ, A 4 Y FF VY ANR=DV 23— FT2HBOSEEHE LTRET 2D0TT, THOCMPLIC
Y UHEBBONE BT TEITLLEVWTL SV, Dl - BY 2T o nBEEBEREN Ko R ABREIH LT, ¥HiIEEE
BnHhPRITOTITTERLIESV,

CMPL 1B7C1-04E
YOKOGAWA ‘ ‘ 2nd Edition : Aug. 2004(KP)

Yokogawa Electric Corporation




Main Frame Assembly

Jan. 1997

CMPL 1B7C1-04E



14
15

16
17

Jan. 1997

Part No. Qty  Descrintion
EQ760CF 1 Display Assembly (see page4)
E9760LH 1 Spring
E9760LF 4 Link
E9760LK 8 Screw
E9Q760LT 2 Spacer
EQ760LT 2 Spacer
Below 1 Main CPU Card Assembly
E9766BH For Mode! YS170
E9766BJ For Model YS150
Y9306LB 8 B.H.Screw,M3X 6
E9766CC 1 Hard Manual and CFL Power Supply
Y9308LB 2 B.H.Screw,M3X 8
G9311AD 2 Bush
E9766CA 1 Connector Card
Below 1 Option Card
E9766EB RS-485 Communication Card
(option code:/A31)
E9766EA DCS-LCS Communication Card
(option code:/A32)
E9766EC Y S-net Communication Card
(option code:/A33)
Y9306LB 1 B.H.Screw,M3X 6
Below 1 Power Supply Unit
E9766YB For 100V Version
E9766YS For 220V Version
Y9306LB 1 B.H.Screw,M3X 6
Below 1 Signal Conditioner
EMT mV Input Card (option code:/A01})
ET5/YS Thermocouple Input Card
(option code:/A02 or /A12)
ERS Resistance Thermometer Sensor
Input Card(option code:/A03 or /A13}
ESA1 Potentiometer Input Card
(option code:/A04)
EH1 Input Isolator Card
(option code:/A05)
EA1 Two-wire Transmitter Input Card
(option code:/A06 or /A16)
EA9 Two-wire Transmitter Input Card
(option code:/AQ7 or /A17)
EP3 Frequency Input Card(option code:/A08)
A1179MN 1 Ferritic Core(attachment for

option code:/A12,/A13,/A16 or /A17)

CMPL 1B7C1-04E



Display Assembly
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ltem Part No. Qty  Description
1 EY760FX 1 Cover
2 E9760GR 1 Spring
3  YO9304LE 1 B.H.Screw,M3X 4
4  E9760GM 1 Fluorescent Tube(CFL)

CMPL 1B7C1-04E Jan. 1997
Subject 1o change without notice.
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Revision Record

® Manual Number :IM IB7CI-01E
@® Manual Title : Model YS150 Single-Loop Multi-Function controller
Model YS170 Singie-Loop Programmabie controlier

Date Edition

Description

January, 1992 Ist

New publication

February, 1992 2nd

Maximum Power Consumption was corrected

June, 1992 3rd / AO8 option added. (P.2-6, P.9-17, P.11-7, P11-9)
Transmiller power connection revised. (P.2-7)

CMPL added.

January, 1994 41h

Revised according to style change (S2)

August, 1995 5th

Revised according to style change (S3)

Model and suffix code change in section 1.2, section 2.4 to 2.6 revised.

Section 2.7 and 2.8 added.

Description added in section 3.6 (sections 11.3.5 and 11.3.8 in the previous edition are replaced).
Table in sections 6.1 and 6.2 are revised.

“Screen for the FAIL status” in section 6.2 changed.

“ID" added in section 9.3.1.

Description added in section 11.3.

Index added.

March, 1996 6th

Revised according to the addition of the options / CE and / CSA.
Chapter | revised (specification)

Chapter 2 revised (wiring, etc.)

Chapter 6 revised (alarm specification)

Charter 11 revised (cautions, etc.).

January. 1997 7th

Revised according to style change (84)
Chapter 4, Chapter 5, section 8.2, section 9.3.1, and section 11.3 revised.
Section 5.5 newly added.

October, 2000 8th

Revised according to the addition of the derivative time’s action range.
(P.8-7, P.8-8, P.8-10, P.8-11, P.8-13, P.8-15)

August. 2004 9th

Revised according to the addition of “CE mark safety standards supplement YS100 series”
to the User’s Manual, and the change of the company name.
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