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Applicable Product:

o YS100 SERIES Electronic Control System

Revision History:

Date Edition Contents

December, 1991 | First Edition | New Publication

December, 1994 | 2nd Edition Item on enhanced functions added.

YS - net communication and YS170 peer - to - peer communication

June, 1995 3rd Editi
une T ition added. Program steps changed to 400 steps.

April, 1996 4th Edition Description of the conformity to some standards added.

February, 1997 | 5th Edition Items on enhanced functions added.

Notices:

0]
(2)

(3)
4
5

6)

)]

(8

This manual should be passed on to the end user.
YOKOGAWA makes no warranty of any kind with regard to this material, including, but not limited to, implied
warranties of merchantability and suitability for a particular purpose.
All rights reserved. No part of this manual may be reproduced in any form without YOKOGAWA’s written permission.
The contents of this manual are subject to change without prior notice.
All reasonable effort has been made to ensure the accuracy of the contents of this manual. However, if any errors are
found, please inform YOKOGAWA.
Use this product in conformance with the directions concerning safety in this manual for safeguarding the product or
the systems controlled by the product. In addition, if protection or safety circuits for this product or the systems
controlled by the producer are to be installed, use them external to this product. Do not modify or add such circuits to
the internal circuits of this product.
If the customer or any third party is harmed by the use of this product, YOKOGAWA assumes no responsibility for any
such harm owing to any defects in the product which were not predictable, or for any indirect damages.
Regarding software that YOKOGAWA supplies:
® Use this software in one specified computer only.
You must purchase another copy of the software for use in each additional computer.
@ Copying this software for purposes other than backup is strictly prohibited.
@ Store the floppy disk (original disk) in a secure place. If you fail to keep the original disk, YOKOGAWA may
refuse the contracted quality assurance and maintenance services.

@ Reverse engineering such as dis-assembling of software is strictly prohibited.

Trademarks and Licensed Software:

Microsoft and MS-DOS are registered trademarks of Microsoft Corporation, U.S.A.
Windows is a trademark of Microsoft Corporation, U.S.A.
Echelon, LonTalk ; and LonManager are registered trademarks of Echelon Corporation, U.S.A.

Other company and product names used throughout this document are trademarks or registered trademarks.

Tl 1B7A1-01E



Y5100 Series Document Map

Usage
(© : Essential, O : For Reference)

Document | Document Engineering

Title . .
Class No. Programming| for function ]
selections and | Tuning

for YS170 parameter
tti

Installation
and
Maintenance

Normal
Operation

TI 1B7C0-01E |YS100 SERIES Intelligent
Note 2{Self-tuning Controllers

YS150, YS170
Tl 1B7C1-01E [Single-loop Controller © (©] © ©
Control Functions

Tl 1B7C2-03E |YS170
Note 3] Programmable Functions

Tl 1B7C8-03E | YS100 SERIES
Note 1]Communication Functions

Technical
Information

Tl 1B87C8-04E |YS-net Peer-to-peer
Note 5}Communication Functions

TI 1B7C8-05E |YS-net Personal Computer
Note s]{Communication Functions

YS150 Single-loop
Multi-function Controller
IM 1BTCI-01E | 20 inglolong O © © © ©
Programmable Controller
IM 1B7C8-01E YSS10 YSI'OO SERIES ®
Programming Package
YS100 SERIES

RS-485 Communication
IM 1B7C8-03E |Functions (/A31) © © ©
DCS-LCS Communication
Note 1} Functions (/A32)

Instruction
Manual ||M 1B7C8-04E | YSS50 YS-net

Note S| Parameter Definition File © ©

IM 1B7D2-01E YS131 Indicator with » ) o o o
Alarm

IM 1B7D3-01E YS135 Auto/Manual o o o ©

Station for SV Setting

YS136 Auto/Manual
IM 1B7D4-01E | g1 - tion for MV Setting © © © ©
IM 1B7D5-01E{YS110 Standby Manual

Note 4|Station

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

Tl 1B7A1-01E




Features of YS100 SERIES (1)

< Futuristic Man-Machine Interface

e High resolution graphic LCD display
Multi-panel display functions (25)
Monitoring dual loops on the panel
Trend recording of up to 45 hours
Selection of inverse display

Front-panel operation

<> Direct Interface with Field Sensors
e Signal conditioning card
e Supports mV, TC, RTD, 2W, and pulse inputs

& Computer Interface
® YS-net communication functions
® General-purpose RS-485 interface (multi-drop)
e Communicates with supervisory systems

< Easy Retrofit
‘e DIN size (72 (W) X 144 (H) mm)
o Depth 320mm, Weight 2.6kg
e YEWSERIES 80 mounting version available

YS100 SERIES __________________ n+omee

® YS100 Series conforms to the following safety requirements.
IEC1010-1:1990
EN61010-1 : 1992
® There are options for the following conformity. -
CE marking
CSA non-incendive certification.

Tl 1B7A1-01E



Features of YS100 SERIES (2)

< Proven Control Functions
® User can select basic, cascade or autoselector
control functions
® Programmable controller can handle two
independent loops
e Control period : Standard 0.1 sec, Fast 0.05 sec

< Peer-to-Peer Communication Between Y$170

Controllers

e When more input/ output points of instruments
are needed, data of other YS170 can be accessed

® Input/output module can be connected via this
communication function

¢ By sharing control computation among two or
more Y5170s, multiple control systems can be
configured

< Easy User Programming
® Same simple programming language as YS80
e Create programs on a PC, download using
communication functions

<> Manual Backup Provided as Standard

® Analog output backup operates if CPU is
abnormal
Manual operation in backup mode

\“
YS100 SERIES Tl 187A101E

® Input/output modules via peer-to-peer communication can be purchased from Yokogawa Corporation of America.
Phone: 1-770-253-7000
Fax:  1-770-251-2088

TI 1B7A1-01E



Lme-up of YS100 SERIES

Y5100 SERIES <Line-up of Hardware>
YS150 Single-Loop Multifunction Controller

YS170 Single-Loop Controller Programmable Type
Y5131 Indicator with Alarm

YS135 Auto/Manual Station (for SV Setting)
Y5136 Auto/Manual Station (for MV Setting)
YS110 Standby Manual Station

Y5100 SERIES <Line-up of Software Packages>
YSS10  YS100 SERIES Programming Package
YSS50 YS-net Parameter Definition File

YS100 SERIES ________  romer

YS150 Single-Loop Multi-Function Controller
A controller with built-in basic control functions for PID control, to be selected by the user as necessary. Built-in
functions include feedforward computation and other computations required for the input signal such as square root
computation and 10-segment characterizer, as well as STC and SVF functions. Cascade control and autoselector
control are possible.

YS170 Single-Loop Programmable Controller
A programmable coontroller to construct control and computations with a simple programming language. It can
output two 4 mA to 20 mA signals using two loops of PID control computation. It can be used as a multi-function
(preset function type) controller the same way as the YS150.

YS131 Indicator with Alarm
An indicator with alarm with 2 inputs and dual loop display. For both inputs, high/low limit and high-high/low-low
limit alarms are available. Total six output contacts are available after taking AND or OR logic of any alarms.

YS135 Auto/Manual Station (for SV Setting)
A station to output setpoint signals to indicators manually. The standard type is equipped with the operation mode
selector switch [Cascade (C) or Manual (M)], operation mode selector functions by status input, and operation mode
identification status output.

YS136 Auto/Manual Station (for MV Setting)
A station to output the manipulated signal at the operation terminal manually. The standard type is equipped with
the operation mode selector switch [Cascade (C) or Manual (M)], operation mode selector functions by status input, and
operation mode identification status output.

YS110 Standby Manual Station
A station to continuously maintain the manipulated output of the controller.

Tl 1B7A1-01E



When panel is raised

External Dimensions of YS100 SE

o

RIES Controller

Units : mm

1

67

i

=___Panel thickness

23~25 /Mounting bracket
i
L
= ==
~ 320 6
(349)
4, o
=
o
i o (162.4) { 3| 136.4
0
O
< o >
7 | B O %:
13
Weight : 2.6 kg
YS100 SERIES T 1B7A1-01E
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Front Part of the YS100 SERIES Controller (YS170, YS150, YS136)

Connector for the internal ‘unit

4 )

MV balance -
lamp (BAL)\

R$-232-C connector for connection to
personal computer, for YS170 user
Frogram generation (YS170 only)

P

Pull-out lever —] ROGRAMMER)
for the
internal part ™~ Hard manual selector switch

(ON / OFF)

)™ Hard manual operation wheel
(HARD MANUAL)

YS110 Standby Manual Station
connector
(MANUAL STA)

YS100 SERIES ___________________ +wemee

o The internal panel can be seen by swinging up the front panel.

e For YS170 and YS150 controllers and YS136 auto/manual station, when CPU is not normal, turn the hard manual
operation wheel to adjust the output to the manipulated current output. When the output is adjusted appropriately, the
MYV balance lamp lights up. Setting the hard manual selector switch to ON selects the manipulated output from the hard
manual control.

Tl 1B7A1-01E



YS170/ YS150 Specifications List

Spec. Item

YS$170

YS150

Front panel display [

Back-lit bit-map
(Bar graph, alpha

LCD (non-glare)
numeric displays)

Tuning

From fro

nt panel

Analog Inputs

5 points of 1 to 5V of which 1 point
can be direct input:

mv, thermocouple, -

RTD, potentiometer,

input isolator,

2-wire transmitter,

4 points of 1 to 5V of which 1 point
can be direct input:

mv, thermocouple,

RTD, potentiometer,

input isolator,

2-wire transmitter,

frequency frequency
Analog outputs 4 to 20mA 2 points 4 to 20mA 2 points
1toSV 1 point 1toSV 1 point
Contact input . 1 point
Contact output Total 1/0 6 points 5 points
Fail contact output 1 point
Control functions Single PID Single PiD
Cascade Cascade
Autoselector Autoselector
Two independent loops
STC functions Exists
SVF functions Exists

Computation
functions

36 types

MV input calculation
SV input calculation
Ext. input calculation

Program steps

Max. 400 steps* (Ys170-0J10)
Max. 200 steps (Ys170-0Jo01)

Control period

0.05, 0.1, 0.2 seconds

0.1 seconds

Communication

DCS-LCS (Communication with pXL or CENTUM-XL)

RS-485

YS-net (Communication with personal computer)

Peer-to - peer
communication

Exists* (For YS170-010
equipped with YS - net)

Power supply

100V version : DC drive/24-120V DC —(Z 10%), no polarity

AC drive/100-120V AC ~ (£10%), 50/60Hz (% 3Hz)
220V version : DC drive/135-190V DC = (£ 10%), no polaritx

AC drive/220-240V AC ~ (+10%), 50/60Hz (£ 3Hz)

Size, Weight

Front panel 72X 144 mm
Depth 320 mm
Weight 2.6kg

STC : Self Tuning
SVF : SV Filtering

+ When combined with Y$$10-0010 Program Generation Package

Tl 1B7A1-01E

-_—
YS100 SERIES »

® One of the analog current output points of the YS170 can be used for the voltage output point (1V to 5V).

Tl 1B7A1-01E
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YS100 SERIES TI 1B7A1-01E

¢ There are three panel levels: operation; tuning; engineering.
® Ample precautions have been taken to prevent misoperation of panel switching and data setting.

o The operation level can limit the panels to be displayed to the desired one only. (For example, if desired, only Loop
Panel 1 need to be displayed.)

TI 1B7A1-01E
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YS170 Panel Groups and Panel Switching

SRR s o

< SHIFT >
P A =Y
P P S S & 17T
I I T T T D
D D C C A
R T
1 2 1 2 E A
G
l<<SHu=T>> ‘
C C S S P
0 0 M C A F
N N p S X
F F M S
l l L A W T
G G & 1 0 B
B N R
1 2 T T D L
G G p P K
X X G D
1 2 M C
0
T T S T N
CSHIFT >
_—
YS100 SERIES TI 1B7A1-01E

® The panel level configuration is similar to that of the YS150.
o There are two engineering menu panels, either of which can be selected using the page key.

o With programming, changing displayed panels among operation panel group (Loop Panel 1, Loop Panel 2, Trend Panel 1,
Trend Panel 2, and Alarm Panel) by contact inputs or a key on the faceplate is possible.

Tl 1B7A1-01E
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Loop Panel

. —— Register display

—

\

Tag number —_|

[
- .
Engineel:'?:;l::i:: : :::E%‘ﬁ—i% - i, | _— PV overflow
100% value of scale ]
PV digital value {"‘27 o £3
SV digital value sve o | 1 — PV bar

MV digital value | 1 — SV pointer

PH/PL pointer <: | Scale

M-1

r I
\; < /
FTSELCECTTIrSssS LS TATSLLLICISLLLITSS]

ALLLLALLLLLALLALLLLALLLLLL LA RLLL L LU LLLL

Z
0N

P EE B

Alarm generation display /—§{ |

control status display |~ PV underflow

i)

[+]

$

z
TISLIEreess

0% value of scale —]| |1 — PF key function /

5101 status display

MH / ML pointer RV
gl
MV underflow / ] MV valve direction

MV overflow | [T BT~ wv bars My scate
|| oo |

YS100 SERIES  nwwee

Selection of control modes, change of setting values, and control of manipulated variable are possible.
Process variable (PV) is displayed with a bar graph as numeric values of engineering unit.
When an alarm is generated, the lamp at the top right lights up, and the alarm status is displayed on the screen.

Register display: Applies only to the YS170 programmable controller,
It can be displayed independently on both Loop Panel 1 and Loop Panel 2. As the value of the

internal register used in the program is displayed in any 3 character parameter names, it can be used

in the ratio displays in ratio control.

Tl 1B7A1-01E
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Trend Panel and Trend Recordmg Specmcatlons

Tag number

Name of panel <
PV digital value —_J |

SV digital value

MV digital value — i

PV trend display —H—

Scale of span time

Trend recording span
time

MV display —] 1

| — Engineering unit

L— SV pointer

100% value of scale

L — 0% value of scale

™~ PF key function /
status display

Q:igc,w?e o
H 3 e
I
=8|
PV bar
% Scale
:
| J:
6OM 0. —+ ]
il
C 0 l\
” ﬁi? (TR

Scan Rate 1sec | 5sec {10sec|30sec| 1min | Smin | 10 min | 30 min
Recording 1.5 7.5 15 45 1.5 7.5 15 45
Span min | min { min { min hr hr hr hr

) Tl 1B7A1-01E

YS100 SERIES

e Effective for checking process characteristics for tuning and checking the controllability for normal operation.

® Possible operations are similar to those of loop panels.

TI 1B7A1-01E
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Alarm Panel

Tag number —_§ |

Name of panel \*U;%-la?S %"é‘
item title — 7" ;ﬁ:&E‘:@?s?E‘M'% @?
preckiigg [ il ML L S
SHICIEE
e 0§ |5
AT e
STC alarm di;rpelgy
! X
o 0 ™~ Clear key
(< TTERA
| YoOGAWA ¢ ]

Note1 : * means alarm not acknowledged (use clear key to delete).

Note2 : Inverse display (PL1) indicates that an alarm has generated.
Alarm display returns to normal when alarm status recovers.

T ———
YS100 SERIES TH 187A1-01

¢ Manual operation of manipulated output is possible. (Only for the primary loop when two independent loops are
controlled.) ’

T! 1B7A1-01E
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Panel

Dual Loop

Tag Number

}/“r ion status display
/PV digital value

Name of Panel title\ N
2% dfgftal value : |_— sV digital value
SV digital value~__] F = . ]
Engineering units——_§] [ §— Engineering units
100% value of scale /é' 100% value of scate
PV overflow—] a===j PV overflow
toop number— ] -\: Loop number
Control sub-status display . @ —Control sub-status display
PV bar 1 | 4—PV bar
_/
SV pointer ::l: r’ [—4—"SV pointer _
PH/PL pointer—1 'z —@— PH/PL pointer
Scale g g Scale
= ‘
HREN PN
£z gz
S3 pap—
£2 £2
s &2
£2) |2
’E E ‘s L @’ |_— PV underflow .
s =2 == | _§—0% value of scale
PV underflow -'-=="J—-J -‘%/AE/ o foi i
0% value of scale | {1 —a.0 .eﬁ — L+ ey function/status display
MV digital value —J Wl:‘ 430
MH/ML pointer— 11— | J
MV bar, MV scale—"]

MV underflow, —
MV overflow

MV value direction—""

7N
o

-
YS100 SERIES ____________ +womor

In this panel the information on both loops is displayed (loop 1 on the left side and loop 2 on the right side).

There are two dual loop panels. One is for loop 1 operation and the other for loop 2 operation, and changing operation
mode, SV setting, or MV output is possible for each loop. To make it easy to differentiate two dual loop panels the PV
and SV digital value for operatable loop is displayed in the inverse mode. The function of each key is the same as that of

the “single” loop panels.

Tl 1B7A1-01E
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T

)

uning Menu Panel Switching Example

R LR R SRR

[ ) ;l;g 9— 1876
BGad %8, s PB1__456.8
PID 1 §§1 % [

%v 10 I§x

g

PID 2

STC 1 e
[sTC 2 (&]
lparaverer  |[(9)

%z«
1/0 DATA |(PF] | éE
it

o
| D4

LA e

YS100 SERIES ___________________ newee

® Pressing the software key on the right of the desired menu item displays the detailed panel.
o In the detailed panel, the selected item is enlarged and displayed on the top of the screen.

o To prevent misoperation immediately after panel switching, even when the increase/decrease key is pressed, data cannot
be changed. The increase/decease key only becomes effective after selecting the desired item using the cursor key.

® Pressing the SAV key writes the data displayed on the screen to the nonvolatile memory in the controller.

o While holding down the CHG key, the loop panel of the corresponding loop or the trend panel is displayed. During this
period, operation is possible.

TI 1B7A1-01E
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Tuning Panel Overview (YS150/ 170)

(except for YS170
programmable
mode)

Panel Functions
| 1 Sets primary loop PID parameters, alarms,
PID output limit value, etc.
PID 2 Sets secondary loop PID parameters, alarms,
output limit value, etc.
STC 1 Displays and sets primary loop self-tuning
parameters
STC 2 Displays and sets secondary loop self-tuning
T parameters
PARAMETER | sets computation parameters and time constants

for SV computation, PV computation,
feedforward computation, etc.

P&T REG
(YS170 only)

Displays and sets variable parameters Pn and
temporary registers Tn

I/0 DATA

Displays raw data of analog 1/ O signals and
statust |/ O signals Note)

® Output operation in the tuning panels is permitted when they are in

the MAN mode.

Note) In the programmable mode of YS170, display of engineering units of

analog input is possible.
(Scaled in YSS10.)

YS100 SERIES

TI 1B7A1-01E

Tl 1B7A1-01E
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Engineering Menu Panel Switching Example

a6

CONFIG 1

CONFiG 2 |E&
CONFIG 3 |
[sc mainT (2]
PASSWORD || ¥ |
FX_TBL | [BF]

-39}

o oot

TIC-16876

CMOD2 -
L

Y5100 SERIES

e Pressing the software key on the right of the desired menu item displays the detailed panel.

e In the detailed panel, the selected item is enlarged and displayed on the top of the screen.

Ti 1B7A1-01E

o To change the basic functions of the controller, set the SET (setting permission) to ENBL (enable) first.

Ti 1B7A1-01E
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Engineering Panel Overview (YS150 / 170)

(except for YS170
programmable mode)

Panel Functions

Controller mode, start mode, communication
functions, operation panel display / not displa

CONFIG 1 . P P . p. Y p Y
selection, loop panel register display selection, *1
device number for peer-to-peer communication *1
Display spec. of control specs., tag no., trend

CONFIG 2 P y P . P 9
recording time, scales, etc.

CONFIG 3 Selection of PF key functions, contact input

functions, various signal computations

SC MAINT Set measuring range etc. for direct input
PASSWORD Set security password
FX TABLE Define two 10-segment line functions
SMPL& Set parameters, for sample Pl and batch PID
BATCH control
GX1 TABLE |Define GX1 10-segment line function
YS170 .
GX2 TABLE |Define GX2 10-segment line function
only
PGM SET Define program-setting unit function
PID TABLE Define eight preset PID parameter sets
K CONSTANT | Display preset constant registers K1 to K30

*1 Only for YS170 programmable mode.

—_——_——h_—_;—_——_—___—v__“

Tt 1B7A1-01E

YS100 SERIES

Tl 1B7A1-01E
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Password Setting Panel

TIC-168786 TIC-1676
PASSWORD Cursor PASSWORD
/ move key
SET PASSWORD ENT PASSWORD
1000 = Password L1000 B
/ setting key / '
SET Password
display
UNLOCK LOCK
Increase / Decrease
@ number key @
Password
enter key
YS100 SERIES Tl 187A1-01

o Set using integers of 4 digits.
. is displayed in UNLOCK status, and is displayed in LOCK status.

Tl 1B7A1-01E
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YS150 Control Functions

*1:

*2 2

YS150

ﬁhmmmmmmn

Single-loop mode

Cascade mode

Selector mode

Control Mode

Cascade | Autoselector

Single-
Loop |Lloop [Loop | Loop | Loop
1 2 1 2

Standard PID control

OlO0O}10O]|O

Proportional (PD) control

Variable setpoint filter

O]J]O0O|O|O

Self-tuning functions

O*1 O*Z

Feedforward control

Output tracking

Preset MV

Output limiter

PH, PL, DV and VL alarm

Alarm

PH, PL and OR
signal of DV+VL

O |OjO|O|0O|0|0o|0o|0o]0o
®)
I
I
I

contact
output

OR signaI of PH,
PL, DV and VL

— | O] OO ]| O

Functions on primary loop when closed loop, secondary loop when

open loop.

Functions on unselected loop.

-_—
YS100 SERIES :

o Control period :

100 ms

T 1B7A1-01E

Tl 1B7A1-01E
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Operation mode Cascade mode PV  Feedforward Output tracking
switching input setpoint input input input input
0 ? 9
oot SHoot Input filter

Inout filter 1 | Input filter l
Line
——o0-1 SET |segment '_o_:I___.’
| Gain segment
1

b P

Q99QQ Ratio . E
S Computation | | [ Input filter |
HL
LA mode
o o S o e ] -
i ‘
i ™ :
11y i
gy 1
11 ]
Uil 9 "R e alae T 1 !
i ‘ ’
i Feed- | i
R forward ! !
b : |
1 _ i H
o o Output tracking ! !
i i i
I i i
Y S ——— } o Preset i i
: PMV P | |
E mode Manual : i
: I ™ <[<>[>] operation | i
i _O/" 0 i i
------ R irtaintadniiedeindeddebehaieiabaiedaiedndetntabh, whnihaie ettty | [ 1
M mode E pom--- F S - i
1 )
¥
& $ & & & ¢
Setpoint MV output MV output C-A/M High Low Deviation C/A-M
output (1to5V) (4t020mA) contact  alarm alarm alarm contact

output output output output output

YS100 SERIES | A

o Control type : Standard PID, proportional (PD) control

e Control algorithm (for standard PID control) : PV proportional type (I-PD), PV derivative type (PI-D), and variable
setpoint filter (SVF)

o Self-tuning function is equipped as a standard function.

e Control add-on functions . Feedforward control, output tracking control, and preset MV output
o Input signal computation : Process variable : Input filter, square root extraction, 10-segment
linearizer

Setpoint variable : Ratio and bias computation, input filter

e Operation mode change by the status input signal and the status output of operation mode are possible.

T1 1B7A1-01E
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Cascade Mode Function Block Diagram

Mode switching Cascade mode PV Feedforward PV
input SV input input 1 input input 2
®
? }? ? ?
Y o %
Square Square Square
root root root

Line

Line
—o] SET |segment ° | segment
Ratio Gain segment

1
1
1
)
1
]
1
]
1
)
1
'
i o Fatio Al
dmputation V] Input filter l
z J I lnéut filter l

input filter 0"

Feedforward

[l e T TR P P

0O/Cmode

Preset

-

e e e e ec e n e, a————

~~1
1
1
1
]
)
1
1
1
1
]
1
1
[}
)
1
]
1
1
]
]
i
1
1
1
1
1
]
1
1
)
1
)
t
1
]
1
1
1
]
)
[}
1
]
1
]
1
1
]
b3
[}
1
1
1
1
)
1
]
1

PMV mode ’ output
—Limiter
m <A[<>[>] Manual
_______ operation
i . .
¥ vy
) o & & o & & &
Setpoint MVoutput MVoutput C-A/M Loop2 Lloop1 O/C C/A-M
output (1to5V) (4to20mA) contact alarm  alarm contact contact

output output output output output

YS100 SERIES Tl 187A101E

Control type :  Standard PID
Control algorithm : The same as the single-loop control mode

Self-tuning function can be designated. Operates with the secondary loop when the internal cascade is open, and the
primary loop when closed.

Feedforward control can bé designated. The feedforward computation value is added to the output of the primary loop
when the primary loop is set to CAS or AUTO.

Preset MV - :  Effective on the secondary loop output

Process variable : The same as the single-loop control mode

Setpoint variable (for the primary loop) The same as the single-loop control mode

Operation mode change by the status input signal and the status output of operation mode are possible.

The internal cascade is set to open or close by the cascade key on the panel of the secondary loop or by the contact
controlled from the external mode switching input.

Tl 1B7A1-01E
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® © o & o o o o o

Autoselector Mode Function Block Diagram

" Mode switching Cascade mode PV Cascade mode PV
input SV input 1 input 1 SV input 2 input 2
M 7 ?

1 Square Square Square S

E root root trqoot ?gg{e

1

Line Line
9& . segment : - segment {
R c Ratio E Ratio
E i i omputation ﬂ Computation ':E'“ ot ::’filter
1 l—_

N 1 [Cinput filter |
[ e
i
R !
[N ]
: : L-_:.ox ___________________________________________________
¥
[}
[N
1
[}
14
i
()
ty
1}
1t
11
i1
11
11
e
s
[}
11 \
] H
¥ /
1w
1S
1
1
]
t
1
1
1{
1
]
1

(. j O m e m e e Preset
PMV mode ’ output

Manual )
@ EE operation

i i

@ ; © © é é é © ©
Setpoint MVoutput MVoutput C-A/M  Loop 2 Loop 1C/A-M R/L
output (1to5V) {4to20mA) contact alarm  alarm contact contact

output output output output output

_— e ———
YS100 SERIES T 1874100

Control type :  Standard PID

Control computation system : The same as the single-loop control mode

Self-tuning function can be designated. It can be used for the loop selected by the selector.

Selector function 1 Autoselector or Manual selector control (bumpless switching)

Preset MV ’ :  Effective on the selector output

Process variable computation :  The same as the single-loop control mode

Setpoint variable computation (for the primary loop) ¢ The same as the single-loop control mode

Operation mode change by the status input signal and the status oﬁtpﬁt of operation mode are possible.

The loop number selected by the selector function is displayed on the screen.

TI 1B7A1-01E
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Self-Tuning Function

<& Obijective

® To improve optimum control following the process characteristic
change.

e To save labor, to automate and to standardize the tuning
operation.

< Features

o The self-tuning controller estimates process characteristics from
the response for SV change or MV change and computes the
optimum PID parameters.

e There is no long wait for waveform observation results because
the optimum PID parameters can be computed from a single
response waveform only.

e Estimation results of process characteristics can be displayed.
Fluctuation characteristics can be observed. ,

e The process is not disturbed because periodic application signals
are not input.

e Tuning executed in response to operator’s on-demand command
when necessary.

e Simultaneous optimization of disturbance suppression and the
- following setpoint possible.

e Theuser does not need any special knowledge of control theory.
e Self-tuning can be switched ON / OFF.

e Limits on PID parameter adjustment can be set for safe
operation.

YS100 SERIES ____________ vwer

¢ The same intelligent self-tuning function as the one used in the YEWSERIES 80 is used, with all experience gaimed.

TI 1B7A1-01E
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Variable Setpoint Filter (SVF) Functions

& Objective

e To provide the optimum response to both setpoint
changes and process disturbances.

< Function Block

Disturbance

SV —s] Voriable —+>O—> PID —_T_—g)——» Process PV

setpoint filter| — T

O Examples of Improved Response to Setpoint Changes

\

PV

Optimum response to disturbance
(optimum PID)

e

~1

>t
Time-response to setpoint change
YS100 SERIES T 1874101

TI 1B7A1-01E

i
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YS170 Control Functions

Programmable mode

Single-loop mode

Cascade mode

Autoselector mode

YS170
Programmable Mode Preset Function Mode
CcsC SSC Single- Cascade | Autoselector
BSC1{BSC2 c:ﬂ czn' cr‘ﬂ' Ct;T loop c:n c;n’ cr:r cgr
Standard PiDcontrol | O | O OO |O|O|] O |O|O|O]|O
ProportionalPD) control | O | O | — [ — | — | — O -1=1]1—-1-
Sample PI control O]J]O|[0O|—-]0]0 - -1—=|-1-
Batch PID control O10|—-|-]—-1|- - il Bl Rl
Feedforward control O ONEORNORNORKO) O O|l—-|-1]-
Output tracking OO O O O - ==
Preset MV OO O O O O O
Output limiter Ol]O0 OO O O {Oj0| O
Variable setpoint fiter | O | O O[O | O I O} O (0|0|0O l O
Self-tuning functions O*3 O O =2 O O O =2
PH,PL DVandVLalam | O | O O[O |]O|]O] O |O|0O|0O]j|0O
Ao |ovman | O | O |OJO]O|O] O ||~ -|-
oupat ol v ] O | O [o]ojo]o] o= [o]o]o]o

*1 Functions on primary loop when closed loop, secondary loop when open loop.
*2 Functions on unselected loop.

*3 Either BSC1 or BSC2.

*4 Three output signals : PH; PL; OR signal of DV+VL, are output.

Ys100 SERIES oo

Computation and control functions are built into the controller as a computational function library.

One type of BSC, CSC or SSC is used for one controller at a time. However, both BSC1 and BSC2 can be used at the

same time.
Operation is the same as the YS150 in the preset function mode.
Control period in the programmable mode is to be selected from 50 ms, 100 ms and 200 ms.

Independent control of ‘two loops is possible in the programmable mode.

Tl 1B7A1-01E-
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Basic Control Module (BSC)

s

Extended
function
lT‘I Process variable input BSC register
E:rt::tnigfxd 1 8SC =] Upper limit alarm output | PHF1
register [ input alarm '<__§,_, Lower limit alarm output | PLF1
AIM ; - Velocity alarm output VLFT
[ PvM1 [ Process variable pointer | N Upper limit setpoint value]  PH1
[N -~ — 0
[cvi Cascade setpoint '_? \ Lower lfmxt seteamt valuef PL1
\ Velocity setp value VL1
A Velocity time duration vT1
[ svmi Setpoint index - f= o\ ) . i C/ A transfer CAFT |
[ V1 . Setpoint output ;---*I Deviation alarm output DLF1
Deviation setpoint value DL1
{_OMi_ | input compensation | -0+ SW, 1P
_____ STC status M1, M2,
AG1 Adaptive gain . CNT1 H [ol)
[ ptive g 1] e < :
SFA1 SVF p a Proportional control Non-linear gap {(deadband)| Gw1t
SFB1 SVF parametor f§ Sample-and-Hold Pl Non-linear gain GG1
Batch PID i G
PB1 Proportional band > Samphng. pgrlod STM1
™ Integral time Contro.l tllmespan : SWD1
o1 Derivative time Batch deviation setpoint 8D1
Batch bias value BB1
Batch lockup width BL1
+ Reset bias RB1
[ Output compensation | + Manual reset MRT
- o o
[Tra Output tracking | | 7 [ i Tracking TRKFT ]
[ pmva Preset MV
1 Preset MV PMVF1 ] -
[Outputupper fimit setpoint] MH1 |
Output lower limit setpoint| MLt
| Mvm1 Output pointer
L Mvt Manipulated variable A/ M transfer CAMF1 ' )

l st l Process variable output

YS100 SERIES

e Programs can be created using actual register names.

o Sample PI and Batch PID controls are provided.

o The reset bias function is available on PID control.

Tl 1B7A1-01E
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Cascade Control Module (CSC)

RS

Extended function

rfg'ster

Extenqed ~~3  Upperdimit alarm output PHF1
function '
reqgister r:._ ! Lower-timit afarm output PLF1
i \ «—-31 Velocity alarm output VLF1
| PVM1 Process variable pointer l Upper~lfmit setpoint PH1
- Lower-limit setpoint PL1
[ sV Cascade setpoint Velocity setpoint (V]
Velocity time duration setting vT1
[ svmi Setpoint index ¢ \__{ . _____________ TR selection AR |
- -1
[swv Setpoint output | — i 77> Deviation alarm output | DLF1" |
Deviation :Iann Deviation setpoint o |
[ om1 Input compensation | > SW, P,
(R STC status M1, M2,
AG1 Adaptive gain . NTT Fl oD
[ ptive g —{*] s <
SFA SVF p a sample PI Non-linear gap Gw1
SFB SVF parameter | . Non-linear gain GG1
m -
P81 Proportional band Samp = pem.ad ST™1
T Integral time + Control time width SWOD1
D1 Derivative time + Reset and bias RB1
[ Fr Output compensation }— . Qutput fimiter Output upperimit setpoint MH1
Output lower-limit setpoint ML1
CSCPR1
PP e { cascade, open7dose ocF |
______ pe Process variable input 2 I.J
CSCPR2 Input alarm ~3={  Upper-limit alarm output PHF2
t -3  Lowerdimit alarm output PLF2
1 + Velocity alarm output VLF2
I SV2 Setpoint output i = Upper-limit setpoint PH2
Lower-limit setpoint PL2
> Velocity setpoint VL2
3| Velocity time duration setting VT2
Deviation alarm ~--3»{ Deviation alarm output DLF2
I D2 Input compensation + Deviation setpoint DL2
- " + SW, LP,
L AG2 Adaptive gain 1—L)E Ntz e STC status M1, M2,
SFA2 SVF parameter a hd PID oo
SAB2 SVF parameter ple PI Non-linear gap GW2
. PB2 Proportional band :lc " g?in 662
L1 Integral time pling period STM2
102 Derivative time Control time width SWD2
- Reset and bias P82
l FF2 Output compensation '_
Tracking TRKF1 |
[ TRK1 Output tracking
Preset MV PMVF1 ]
[ pMvi Preset MV
: Output upper-limit setpoint MH2
L MVMI Output pointer Qutput lower-limit setpoint ML2
L Mvi Manipulated variable A/M transfer _CAMF1 ]

YS100 SERIES

¢ Control characteristics can be improved by applying the result of programmed computation formula to the cascade

connection between the primary loop and the secondary loop.

] S1 | Process variable output

Ti 1B7A1-01E
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Autoselector Control Module (SSC)

Extended function

r register
[ 5271 Processvariableinput SSC 91
)

function ].-.y Upper-limit alarm output PHF1
register . Input alarm ES Jimit slarm output PLF1
l' L_ > Veladty alarm output | Vi1
A + i i
[ PvM1_ | Process variable pointer | 'l..lppervkm-t setpoint PH1
= it i PLY
r CsVi Cascade setpoint < \‘ Velocity : v
\\ Velodty time duration setting vT1
[svmi Setpoint pointer | h 9 CTA vamiter ]
- <
w1 Setpoint output | L 1 === Deviation alarm output | OLF1_ |
Alarm 'l Deviath poi DLI
[omi tnput_comp } y * .
—— STC status M1, M2,
{ AcGt Adaptive gain ]-»E - 4-----4' T 0D
l SFA1 SVE parameter a PID Non-li gap GW1
{__sFa1 SVF parameter § _Sample-and- Norwli gain - GG1
Hold Pt i
PB1 Proportional band - p"‘?d STMI
el Integral time Control time v:ndth SWD1 :
D1 Derivative time Reset and bias RB1 ;
input 2 :
+ i $1 ’
[ #F1 Output compensation |——————>9
+ [ input alarm 2 Uppertimit atarm output PHF2
SMODE (
oL + 3]  Lowerdimit alarm output PLF2
— . L > Velodty alarm output | VLF2
[we s hing |3 ¢ — :
“RMT” - Upper-limit setpoint PH2
[ _esva Setpoint input I‘J . Lower-limit setpoint PL2
- 1 Velocity setpoint V2
[sw point output | Velodty time duration setting | VT2
[_om2 Input compensation {Deviation atarm | 5] Deviation alarm output | OLF2_|
[ ac2 Adaptive gain | o Y+ L»I Deviation setpoint o |
| sra2 SVF parameter a + - T
[ sas2 SVF parameter § E CNT2 | <> STC status M1, M2, \
P82 Proportional band . PO 00 7
T2 Integral time —> H;l d Pl <> Non-linear gap GwW2
¥02 Derivative time 3—— > > Non-li gain GG2
- + > Sampling period STM2
[_re2_ | output compensation } - +I L{" Control time width | _swo2
T € 1 signal } g .:‘______a W
1 ;1 i !
01234 ATSER 4 Slave
st Autoselector H
| ssw Selector T jepiri=tied T -4
= |
[3ra Output ng_J Tracking TRKF1
Output upperdimit setting MH1
Output lower-limit setting ML1
{ pmvt Preset MV }————>o
Preset MV PMVF1_]
[ Mvmi Output pointer |
{ w1 Manipulated variable i Al M transter |

~
l $1 ’ Process variable output

W—_ Tl 1B7A1-01E

@ Besides the output signals from the primary loop and the secondary loop, an external control signal can be selected. So, a
total of three control signals can be selected.

Tl 1B7A1-01E
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List of Computation Functions and Registers (1)
Function Functions Instruction L»':T:b:?
Type Code of Use

Four arithmetic operations +, - %,/ None
Square roo;‘. """""" SQT None
Basic 'Square root with low cutoff 'SQTE """"" None
Functions | Absolute value "l ABs None
Selectors . HSL, LSL None
‘Limiters HLM, LLM None
10-segment line-segment function | FX 1, 2 2
Arbltraryllnesegmentfunctlon ......... GX12 .......................... S
E i Iag ............................. VR R G
T TR T e
e T R S
Functions :'Velocity com;gutation VEL | 3
with Moving average computation | MAV 3
Device VeIocutylumlter ...... vim T 6
Addresses [ 'status change detection CCD 8
Timer TIM 4
.Program setting PGM 1
e inp'ut o gl
Totalizer pulsé'gatput ........... CPO 2
Alarmoutput HAL, Ry P
Logical operations AND, OR,NOT | None
e P e
Userﬂags Use of DOn 16—n
Logi.cal . BranChing eettireteattetesiaianitnntreterars GO' GlF ..Nsn.e..
Functions |- . . FEOROOE S SRS BRI
Subprogram branching GOSUB,GIFSUB | None
“"C.E.rﬁparison T B f
Signal switching SW None

——
YS100 SERIES

Tl 1B7A1-01E
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List of Computation Functions and Registers (2)

. Set-
N Content R
Register Name ontents ange table
X 01-05 | Analog input registers -0.250t0 1.125 X
01-03 | Analog output registers . : O
Y 04-06 | Communication output registers 0.063 to 1.063 O
DI | 01-06 | Digital input registers 1/0 X
po | 01-06 | Digital output registers 170 O
07-16 | Status registers , O
KY 01 PF key input registers 1/0 X
LP 01 PF lamp output registers 1/0 O
K 01-30 | Fixed constant registers —~800.0 to 800.0 X
P 01-30 | Parameter registers _
T 01-30 | Temporary registers 800.0t0 800.0 O
S 01-05 | Computation stack registers -800.0 to 800.0 -
cx |o01-16 Analog input regls‘ters. for peer _800.0t08000 |
- to - peer communication
Y |o1-04 |Analog output registers for | g4 44,8000 | O
peer - to - peer communication
a loi-sa Status input registers for peer- 1/0 %
to-peer communication
co |o1-16 Status output regxster's fqr 1/0 o
peer-to-peer communication
cF | o1-04 Tlme-qut flag for signal 1/0 %
reception
T 1B7A1-01E

YS100 SERIES

® Setting possible /impossible : Data setting using ST instruction.

e CX, CY, CI, CO, and CF are the registers for peer - to - peer communication of YS170.

Tl 1B7A1-01E
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Programming YS170 from a Personal Computer

YSS10 Program
Generation Package

[

Personal Computer YS170

oooooon

RS-232-C
Dedicated
Communication Cable

e Uses proven, simple programming language
e User program is created on personal computer
e Completed program transmitted to Y$S170

e Program written to nonvolatile memory of YS170

YS100 SERIES T 187A1-01E

Tl 1B7A1-01E
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Functions of PC Builder

4 )

Menu screen ' File Name:

‘1.File Management ' | illl:iii

2.Edit Program

3.Mode,Register and Parameter Setting
4.Compile

5.Communication

6.Listing (Program / Parameter)

7.0uit

Select using Up Cursor,Down Cursor and Return Key.
IR ENNEIN NN MEN REREN  SEEEEN NN NN HEEEN NENE
\_ J

YS100 SERIES T 187A1-01E

e There is a built-in reverse compiler function.
It reverse compiles uploaded YS170 programs and parameters from the execution program into a list format to allow

display and operation on the “Program Generation” panel.
Also, the parameters are displayed on the “Mode, Register and Parameter Setting” panel.

TI 1B7A1-01E
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Programming Flowchart

( stART )

A A

Syntax check

Program generation
Personal ' ;
computer Mode, register and
parameter setting
l
Compile to
executable program
Download to YS170
YS170 and
personal
computer Test run user
program
Save program to disk
Personal
computer
List program on
printer

( N )

Check operation

YS100 SERIES

TI 1B7A1-01E

¢ Registers can be displayed and set on the personal computer screen while testing.

T1 1B7A1-01E
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(

2.Edit Program Line:l

[EOF}

Column:l

File name: PROG_001
--------- e et T B B L e e A D RS
;Y5170 Temperature-Flow Cascade Contr‘ol Program

LD X1 ;Reactor Temperature input
LD X2 ;Cooling Water Flow-input
SQT 7SQRT

csC :Cascade Control

ST Y1 MV

1D X3 ;Reactor Top-temperature
FX 1 ;Linearize

LD X4 ;Reactor Bottom-temperature
HSL ;Hi-Selector

HAL 1 ;Temp. Hi-Alarm

ST DOL H

END ;End of program

[eceve] exte] op ] ond [ e |

J

e File name : User program name
e Line : Line number from the start of statement
e Column . Character number from the line top

YS100 SERIES

o A simple-to-operate screen text editor is used.

e Improvements When Compared with SLPC Program

ltem YS170 sLpC
Program Line Number Not necessary Necessary
. To label .
Program Branching (@ABCD) To line no.
Comments in Program Possible Not possible
Extended Register Actual data name Ann
FF1
Names for Control PB2 Bnn

" TI 1B7A1-01E

Tl 1B7A1-01E
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Mode, Register and Parameter Setting Panel

4 A
3.Mode, Register and Parameter Listing. File name: 1/19
Configuration 1
Symbol  Item Data
I L e DL LD L ettt L === +
CYCL  CONTROL PERIOD
D101 DI1/D06 Set IN
DIO2 DI2/D05 Set IN
D103 DI3/D04 Set _ IN
DI04 DI4/D03 Set IN
DIO5  DI5/DO2 Set IN
DIO6  DI6/DO1 Set IN
ATSEL  Auto Selector LOW
START  Start Mode TIM1

Set data using left and right cursor keys.
ST 1L e ] ] ] tem |

- Y,
YS100 SERIES ___________________ nwaee

¢ Guided by a cursor for selection of the desired items and by a “fill-in the blank” system, setting can be simply executed.

¢ A total of 19 setting panel pages are provided.

o Most of the items can be set from the tuning panels and engineering panels of the YS170.

Tl 1B7A1-01E
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YS131 Indicator with Alarm

M T87 | 1
st and [
Measured value 1 A7 B
(<] (]
Alarm setting value ]
pointers N 3
™
P v'z..x Pt «.:

[~1

& Features

Measured value 2

e Indicator with alarm with 2 inputs (monitoring

dual loops simultaneously possible)

e Trend data display of measured value
Alarm detection of high limit, low limit, high-
high limit, and low-low limit alarms for each

loop is possible

e Take AND or OR logic of any detected alarms
and output them from six alarm contact outputs

YS100 SERIES

. Spécifications

Tl 1B7A1-01E

Specifications

Items

of which 1 point can be direct input:
mV, thermocouple, RTD,
potentiometer, input isofator,
2-wire transmitter, frequency

Alarm contact
output

6 points

ftems Specifications
Front panel Back-lit, bit-map LCD (non-glare display} | j<ommunication RS-485 o ]
display functions | (Bar graph, numerical display) YS-net (ggm;"ul—j[glst'on with personal
Tuning - From ‘front panel Power supply 100V version : DC drive/24-120V DC—,
Analog input 2 PV inputs of .1to 5V (£10%), no polarity

AC drive/100-120V AC ~

(£10%), 50/60Hz (£ 3Hz)
220V version : DC drive/135-190V DC—

(£10%), no polarity

AC drive/220-240V AC ~

(£10%), 50/60Hz (£3Hz)

Fail contact
output

1 point

Tl 1B7A1-01E

Size, Weight
Front panel 72 X 144 mm
Depth 320 mm
Weight 2.6 kg
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'YS131 Function Block Diagram

PV input 1 PV input 2
!
Square root Square root

L | b ]

Filter

Filter

PV PV2

0000000 -

O

Alarm Detections and AND / OR connections

8 & $ é & &

Alarm Alarm Alarm Alarm Alarm Alarm
output 1 output 2 output 3 output 4 output5 output 6

YS100 SERIES ____________  woee

Tl 1B7A1-01E
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( =\

Operation mode
key and display
! lamp
=ll__—Set point

| ——=SV setting key

Measured value

s s —

Alarm setting value <[]
pointers

|__——Shift key

v

< Features
e Gives SV to a controller from a remote place
e Trend data display of measured value
e Display and contact output of high / low-limit
alarms possible

YS100 SERIES Tl 1874101
o Specifications
Items Specifications Items Specifications
Front panel Back-lit, bit-map LCD (non-glare display) } fCommunication DCS-LCS (Communication with pXL or
display functions | (Bar graph, numerical display) CENTUM-XL)
Tuning From front panel RS-485 . )
Analog input 1PV input of 1 to 5V YS-net (Commgm)catlon with personal
1 cascade SV input of 1 to 5V computer)
of which 1 point can be direct input: Power supply 100V version : DC drive/24-120V DCT,
mV, thermocouple, RTD, (£10%), no polarity
potentiometer, input isolator, AC drive/ 100-120V AC ~
2-wire transmitter, frequency (+10%), 50/60Hz (£3Hz)

220V version : DC drive/135-190V DC—

Analog output 1 SV output of 1 to 5V (£ 10%), no polarity

Contact input 1 point (operation mode switching ' AC drive/220-240V AC ~
input) (+£10%), 50/60Hz (+3Hz)
Contact output | 3 points (high- / low-limit alarm output, Size, Weight
C/M contact output) - Front panel 72 X 144 mm
Fail contact 1 point ‘ Depth 320 mm
output Weight 2.6 kg

Tl 1B7A1-01E
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YS135 Function Block Diagram

Cascade
PV input SV input
? )
Square root
1
L | g
PV ] g
A
=0
High / low-limit
- alarm
i '
: 3
High-limit  Low-limit Y OU;szlut
alarm alarm (1to5V)
output output

Operation mode
switching input

@]

————— s

..........
..........

O€mmmmm e

C/M
contact output

——__=—_'——__——__———___—

YS100 SERIES

TI 1B7A1-01E
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YS136 Auto/Manual Station (for MV Setting)

HIC-1000 |mg
i i
Measured value Bl £ ) >Operation
| B mode key and
Alarm setting value<<|[ | O display lamp
pointers ]

L E % MV display
cem=zma—| MV operation
eI key

: High-speed
shift key
< Features

e Auto / manual station to directly operate the

control valve

Trend data display of measured value

Display and contact output of high / low-limit

alarms. possible

YS100 SERIES

o Specifications

TI 1B7A1-01E

of which 1 point can be direct input:
mV, thermocouple, RTD,
potentiometer, input isolator,
2-wire transmitter, frequency

Analog output

Manipulated output 1 point of 4 to 20
mA, 1 point of 1 to 5V

Contact input

1 point (operation mode switching

Items Specifications items Specifications
Front panel Back-lit, bit-map LCD (non-glare display) | JFail contact output |1 point ]
display (Bar graph, numerical display) Communication DCS-LCS (Communication with pXL or
functions CENTUM-XL)
Tuning From front panel RS-485
Analog input 1 PV input of 1to 5V YS-net (Communication with personal
1 cascade MV input of 1 to 5V computer)

Power supply

100V version : DC drive/24-120V DCT:,
(£10%), no polarity
AC drive/100-120V AC ~
(£10%), 50/60Hz (+3Hz)
220V version : DC drive/135-190V DC—,
(£10%), no polarity
AC drive/220-240V AC ~
(£10%), 50/60Hz (£ 3Hz)

input) Size, Weight
- - — Front panel 72 X 144 mm
Contact output | 3 points (high- / low-limit alarm output, Depth 320 mm
C/ M contact output) Weight 2.6 kg

Tl 1B7A1-01E
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YS136 Funtin Blck Diagram

Operation mode
Cascade input switching input

PV input 5 )
¥
- ‘
1
E
Square root i
) g i
PV g i
g . b
B Limiter :
1
1 1
o |
High / low-limit H
alarm
i H
t 1 0
% é MV output MV output Cc/M-
High-limit Low-limit (4t020mA)  (1to5V) contact output

alarm output alarm output

—_—-—
YS100 SERIES Ti 187A1-01E
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Supervisory Communication Function and DCS-LCS Communication

RL bus

MOPS wal 7] MFCD
operator ' é Eﬁ?f Fie-ld cqntrol
station S "ﬂ“ﬂ unit

0000000

:

YS100

Up to 8 controllers per LCS

YS100 SERIES ~ mwaoe

o Concentrated monitoring and operation can be carried out from the tuning panel and control panel groups of the operator
station.

¢ Communication functions can be installed by using the DCS system standard builders. The internal instrument of the
DCS for YS150 and YS170 is defined as SLPC. For YS135, it is SMST-111, for YS136, it is SMST121. YS131 is unable

to carry out DCS communication.

e Up to 120 YS100 SERIES controllers per one EFCS can be connected for CENTUM-XL. Up to 24 YS100 SERIES
controllers per one MFCU can be connected for uzXL.

TI 1B7A1-01E
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Supervisory Communication Function and RS-485 Communication (1)

Personal %
computer u RS-485
«
P
3 [
] O
a O
--------- D D
[} O
[ |
[} O
YS100

Up to 16 controllers

e Equipped with general-purpose (RS-485) communication

e YS100 SERIES data acquisition and setting with simple
commands

e Communication speed max. 9600 bps
e Max. cable length 1200 m
e Applicable devices: YS150, YS170, YS131, YS135, YS136

YS100 SERIES TI 187A1-01E

e For communication with personal computers equipped with RS-232-C communication port only, use a commercially-
available RS-232-C/RS-485 converter.

Tl 1B7A1-01E
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Supervisory Communication Function and RS-485 Communication (2)

¢ Read Data

e PC— YS100
DG 02 03 PV1 SVi MV
T T I

Address No.ofdata parameter names

o PC+— YS100 (Response)
DG 02 03 50.0 30.0 655
-1

Data

< Set Data

e PC—YS100

DP 02 03 PH1 980 PL1 5.0 DL1 65.0
T T ~T1r 1

Address No.ofdata Parameter Data

e PC«— YS100 (Response)
DP 02 03 98.0 5.0 65.0(<
-1

Data

¢ Instrument Status Display

e PC— YS100
DG 03 01 SYSA[Y
T

Address

e PC+— YS100 (Response)
DG 03 01 SYSA 00000000(
00000000

Status code

Ys100 SERIES _____ r"ewee

e DG : Data acquisition command

e DP :Data setting command

Tl 1B7A1-01E
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Supervisory Communication Function and PC Communication <YS-net> |

Hardware
IBM-PC or compatible
YS-net communication card

L == software

Microsoft Excel (for example)
YS-net communication functions

YS - net

vV V V|

1 2 62 63

(Max. 63 devices)

< Features
® YS-net makes use of its high-speed capabilities
(approx. 8 times that of RS-485), and has
competent communication functions by using the
PC Windows software communication functions.
e By combining with SCADA software, PC-based
instrument systems can be configured easily.

YS100 SERIES TI 1B7A1-01E

¢ Number of connectable devices: Max. 63

Combined installation of YS131, YS135, YS136, YS150, and YS170 is possible
e Simultaneous use with the peer - to - peer communication : possible
® Specification of personal computer

IBM-BC/AT or compatible

YS-net communication beard

Microsoft Windows

YSS50 YS-net parameter definition file

DDE server (Echelon product)

Software with DDE function such as Microsoft Excel*

TI 1B7A1-01E
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YS170 Peer-to-peer Communication (1)

Controllers Nos. 1 to 4: Controllers Nos. 5 to 16:
capable of data transmission/ capable of data reception only
reception

a2 Ve VA

Y5170

1T 2 4 15 16

(Max. 16 devices)

< Features
e When more input / output points of instruments
are needed, data of other YS170 can be accessed
e By sharing control computation among two or
more YS170s, multiple control systems can be

configured
YS100 SERIES  ‘wwee

¢ Out of the 16 YS170 that can be connected, 4 YS170 can output 4 analog data and 16 status data each on the YS - net.
¢ Every controller on the YS-net can read all the data (16 analog data and 64 status data) on the YS - net.
¢ No. of connectable YS170 : Max. 16

e Controllers that can transmit : 4

o Transmission data : 4 analog data and 16 status data per data transmitting YS170
o Receiving controllers : 16
o Communication period : Average 200ms (Not synchronous with control computation period)

Tl 1B7A1-01E
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YS170 Peer-to-peer Communication (2)

< Sample of programs which output data to YS- net

LD SV1 Reads data (SV1) which is output to YS-net

ST CYO01 Writes the data into transmission register (CY01)
LD PV1 Reads data (PV1) to be output to YS-net

ST CY02 Writes the data into transmission register (CY02)

< Sample of programs which read data from YS - net

e

LD CFO1 Reads the reception time-out flag (CF01)

GIF @ERR If CFO1 data is abnormal, jumps to @ERR

LD CX01 Reads data of reception register (CX01)

ST Csv1 Writes reception data into cascade setting register

(CSV1).

END

@ERR

00000 - Program in case of communication failure

‘Reference: Transmission register = CY01 to CY04, CO01 to CO16

Reception register = CX01 to CX16, Cl01 to Cl64
Reception time-out flag = CF01 to CF04

YS100 SERIES Ti 1874101

Tl 1B7A1-01E
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YS150, YS170 Controllers,
YS136 Auto/Manual Station (for MV Setting)

O) MV current
output

Manual backup
circuit

< Duplicated Output Backup System
@® If CPU operation is abnormal, can switch to
manual backup mode.

@ If both CPU and display circuits are abnormal,
hard manual circuit holds MV, and MV can still
be changed manually.

YS100 SERIES T 187A1-01E

e The control computation circuitry and the display control circuitry are independent from each other.

e When the control computation circuitry is defective, PV display and MV operation can still be carried out by using the
display control circuitry only.

o When the display control circuitry is defective, hard manual operation is possible.

e YS110 Standby Manual Station is available.

Tt 1B7A1-01E
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YS150, YS170 Controller,
YS136 Auto / Manual Station

dby Manual

Station

Input indicator

(-
‘ ]
! 3
— e -
1 (- YS110
: -]
1 ] o ) LBattery check
i "1 push button
! q 19
\\ _?\ l_lD ’
N |- Output mode
N\ = @-«/ selector
F Q switch
e PRUESERIRS. ’_
W%Manual control
wheel
. ' Operation signal
Dedicated cable indicator
Output . Operation Signal Output Signal to
Mode Input Indicator Indicator Operation Terminal
Indicates manipulated . .
Operation signal
OFF — g:‘tgl:‘tto?fm?nn:;?"er from controller or
station auto/manual statlop
SET Indicates Indicates manipulated ggxacté%%gﬁ:ralor
input value output set by YS110 auto / manual station
CONT Indicates Indicates manipulated | Operation signal
input value output set by YS110 |from YS110

YS100 SERIES

e This station displays the process variable and outputs manipulated output signal of 4 to 20 mA in place of controllers and

stations when they are removed for maintenance purposes.

o There is no momentary interruption of the output signal to the control connector when the output is switched from the
controller to the YS110.

e 4 to 20 mA output signal using the internal battery is available.

Tt 1B7A1-01E

e When installed in the controller casing, power is supplied from the connector of the case.
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