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Notice

The contents of this manual are subject to change without notice as a result of continuing improvements to the
instrument’s performance and functions.

Every effort has been made to ensure accuracy in the preparation of this manual. Should any errors or omissions
come to your attention, however, please inform YOKOGAWA Electric’s sales office or sales representative.
Under no circumstances may the contents of this manual, in part or in whole, be transcribed or copied without
our permission.

Trademarks

Our product names or brand names mentioned in this manual are the trademarks or registered trademarks of
YOKOGAWA Electric Corporation (hereinafter referred to as YOKOGAWA).

Microsoft, MS-DOS, Windows, Windows XP, and Windows NT are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.

Adobe, Acrobat, and Postscript are either registered trademarks or trademarks of Adobe Systems Incorporated.
Ethernet is a registered trademark of XEROX Corporation.

We do not use the TM or ® mark to indicate these trademarks or registered trademarks in this user's manual.

All other product names mentioned in this user's manual are trademarks or registered trademarks of their
respective companies.
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YS1000 Series

Features

H ColorLCD

Easy to read thanks to a full-dot color LCD. To accommodate a variety of environmental
conditions, a semi-reflective LCD ensures excellent visibility even when lit by outside light.

In addition to a meter display which is ideal for replacing traditional controllers with pointers,
an event display is newly added.

The backlight can be switched on and off by a remote contact.

B Improved Specifications

Specifications improved from YS100 Series.

- Input/output accuracy:
» Voltage input accuracy: 10.2% — £0.1%
» \oltage output accuracy: 10.3% — £0.1%

 Current output accuracy: £1.0% — +0.2%
- Internal data format of input/output signals: 1/100 — 1/10,000
- Resolution of internal calculations including PID calculation: 1/4,096 — 1/65,536

Greater flexibility in multi-function controller models (YS1700 and YS1500) that offer se-
lectable control functions with no need of programming, such as single-loop control, cas-
cade control, and auto-selector control:

- Choice of sampling PI control

- Various status inputs and outputs can be assigned to desired DI/DO points.
- PV, SV, and MV can be selected for the transmission output.

More powerful control and calculation functions

- |EEE754-format four-byte floating-point calculations enable actual values to be used in
calculations.

- Over 100 types of calculation modules are featured, including exponential and logarith-
mic functions, temperature compensation, and pressure compensation.

Enhanced alarm monitoring functions

- High-high and low-low alarms are available with controller models (YS1700 and YS1500)
that were previously available only with the indicator-with-alarm model.

B Expandable Input/Output

Choosing the basic type with I/O expandability enables future 1/0 expansion up to eight analog
inputs, four analog outputs, and fourteen digital inputs and outputs.

TI01B08A01-01E Mar.30,2007-00



B Smaller Size for Flexible Installation

The size has been dramatically reduced for more flexible installation; mounting on a door is now
possible.

Depth: 250 mm (basic type)
Weight: 1.6 kg (basic type)

B Various Cases and Housings for Replacing Earlier Controllers

YS1000 Series controllers come in various cases and housings and so can replace earlier mod-
els without having to change the panel cutouts and depths.

B Enhanced User Programming Capability (with optional YSS1000 set-
ting software)

Besides the well-established text programming, the new user-friendly function block pro-
gramming allows the user to choose the desired method.

Program capacity is increased to 1000 steps, two and a half times the previous model
(YS170).

The number of constant registers for the user program (Kn) is increased to 100.
For programmed-setpoint control of the Model YS1700, two patterns can now be set.

The PF key has an LED (Green) indicator that can be turned on and off by the user pro-
gram.

B Fail-safe

Dual CPU

During normal operation, the main CPU performs the control functions and the display CPU
performs the display functions. If either CPU fails, the other CPU in the normal state will
provisionally take over the functions performed by the failed CPU, to enable display and
manual operations.

Hard manual
The hard manual circuit incorporated independently from the digital circuits enables the
controller output to be adjusted manually in an emergency.

B Security and Tools for Maintenance and Servicing

Password protection
Engineering parameters and the user program can be password-protected. When a pass-
word is set, the parameter or program contents cannot be viewed by others.

Tools for calibrations (under development)

- Calibration can be performed simply by following the guidance for calibrations displayed
by the optional setting software for the YS1000 Series (Model YSS1000).

- The calibration records can be saved to the YS1000 controllers themselves, and then
loaded and printed as necessary later on.

TI01B08A01-01E Mar.30,2007-00



Nonvolatile Memory for Memory Backup

No battery or capacitor is used for memory backup, facilitating maintenance.

AC/DC power supply resists power supply variation

The YS1000 Series controllers can be driven by either an AC (100 V) or DC (24 V) power supply,
and with the DC supply connections, polarity does not matter. (Must be specified upon ordering if
using a 220 V DC power supply.)

Dust- and splash-proof IP54 Faceplate

Tougher environmental resistance

CE Mark (for basic type and compatible type for YS100)
FM Non-incendive Explosion Protection (optional for basic types only)

Communication (optional)

Ethernet (Modbus/TCP; for basic types only)

RS-485 (PC-link, Modbus, Peer-to-Peer communication, and YS protocol; unavailable for YS80
internal unit-compatible type)

DCS-LCS communication

Compatibility with YS100 Series

Setting and control operations can be done with the same feel.
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Series Products
YS1000 Series Products

® YS1500 Indicating Controller [ Backward compatible with YS150 |

Incorporates fundamental control functions required for PID control, and the necessary functions
are to be selected in accordance with the user’s purpose. The available functions include those
functions for input signal processing, such as square root extraction and linear segment conver-
sion, and feed-forward calculation. Cascade and selector control is also possible.

® YS1700 Programmable Indicating Controller [ Backward compatible with YS170 |

A programmable controller in which control and computational functions are coded in concise
language by the user. Each YS1700 can run two PID control calculations simultaneously and
output the respective 4—20 mA output signals. The YS1700 can also be used as a multi-function
controller without programming, in the same way as for the Model 1500 introduced below.

® YS1310 Indicator with Alarm [ Backward compatible with YS131 |

Indicating alarm monitor for two inputs for simultaneous monitoring of both loops.

High-high, high, low, and low-low alarms can be detected for each of the two inputs, and logical
ANDs or ORs of arbitrary alarms can be set. From among these, a total of six alarms can be as-
signed to alarm output contacts.

® YS1350 Manual Setter for SV Setting | Backward compatible with YS135 |

A manual loader used to output a setpoint signal to a controller. Its operation mode is switched
over between cascade and manual by operation mode keys (C and M) or a status input, and a
status identification output is provided as standard.

® YS1360 Manual Setter for MV Setting [ Backward compatible with YS136 |

A manual loader used to output a control signal to an actuator of a final control device. Its opera-
tion mode is switched over between cascade and manual by operation mode keys (C and M) or a
status input, and a status identification output is provided as standard.

YS1000 Series Software Product

® YSS1000 Setting Software for YS1000 Series

YSS1000 is a software product used to create and set YS1000 series parameters and user pro-
grams from a PC. It also enables tuning and user program monitoring to be made through com-
munication with the YS1000.
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YS1000 Series Products: Controllers

® YS1500 Indicating Controller

Incorporates fundamental control functions required for PID control, and the necessary functions
are to be selected in accordance with the user’s purpose. The available functions include those

functions for input signal processing, such as square root extraction and linear segment conver-
sion, and feed-forward calculation. Cascade and selector control is also possible.

® YS1700 Programmable Indicating Controller

A programmable controller in which control and computational functions are coded in concise
language by the user. Each YS1700 can run two PID control calculations simultaneously and
output the respective 4—20 mA output signals. The YS1700 can also be used as a multi-function
controller without programming, in the same way as for the Model 1500 introduced below.

T ¥$1700
Ca ¥S1500
I
Expandable 1/0 : _
(YS1700-01x only) E::,L_LI IHDUtAtIt:Ezr&I Eal
JBII:: : 3 DI/DO: 6 (Selectable)

Input computation
Control computation
Output computation

= —

Programmable

I

i

|
S o [ oot
ok . DI/DO: 6 (Selectable)

*1  Al: 5 for the program mode of the YS1700.

Function
selective
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YS1000 Series Products: Other Instruments

® YS1310 Indicator with Alarm

Indicating alarm monitor for two inputs for simultaneous monitoring of both loops.

High-high, high, low, and low-low alarms can be detected for each of the two inputs, and logical
ANDs or ORs of arbitrary alarms can be set. From among these, a total of six alarms can be as-
signed to alarm output contacts.

® YS1350 Manual Setter for SV Setting

A manual loader used to output a setpoint signal to a controller. Its operation mode is switched
over between cascade and manual by operation mode keys (C and M) or a status input, and a
status identification output is provided as standard.

® YS1360 Manual Setter for MV Setting

A manual loader used to output a control signal to an actuator of a final control device. Its opera-
tion mode is switched over between cascade and manual by operation mode keys (C and M) or a
status input, and a status identification output is provided as standard.

¥S$1310

11

MLILIHLJ?
Wissarmospuaill)

Indicator with alarm

\\

¥S1350
e Y
sV SV
{Manualf
QD Through)
Status

Client g
controller _/

Manual setter for SV setting

AN

¥S$1360

Status

Client

A

g
=70

{Manual/
Through)

Manual setter for MY setting
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YS1500 and YS1700

Getting Started

When using a YS1000 Series controller for the first time, follow the procedure below.

YS1500

YS1700

\ 4

v

Unpack the instrument and check the specifications

Installation

No Will you create

YS1500 or
YS1700 vV Vv

user programs?

Yes

YSS1000
Setting Software (PC)

Create

YS1700 v

Turn ON power supply

Turn ON power supply

A

\ 4

Select the function
selection mode

Select the
programmable mode

There are the following three
function selection modes:

« Single loop mode

« Cascade mode

« Selector mode

Write user programs

\4

user programs

\ 4 \ 4
Set up engineering constants
A4 \ 4
Start tuning/operation
A A
Steady operation

e » Tuning/operations can be
set using the YSS1000
Setting Software.
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Basic Operations

B Display Access Sequence and Operation Keys

YS1000 Series displays are composed of three groups:

1.

Operation display group

Consists of LOOP displays used to change the operation mode, SV setting, and MV set-
ting during control operation; TREND displays that show the PV, SV, and MV trend graphs;
ALARM displays that show alarm details; the DUAL display that shows the statuses of two
loops simultaneously (allowing user operation for one loop at a time, however); and METER
displays that show the PV, SV, and MV values with the respective pointers on meter scales.

Tuning display group

Consists of displays used to view and change control parameters such as P, |, and D, and
monitor input and output signal levels.

Engineering display group

Consists of displays used to set controller configurations, and view and change various
registers and table settings, set input specifications, and set the password.

B Switching Display

Follow the procedure below to switch the display.

1. Turn on the power. An operation display appears.
2. Keep pressing the key and press the Page (@) key. Each time you press the Page key,
the display changes.
The display changes sequentially from an operation display, Tuning Menu, to Engineering
Menu, then back to an operation display.
Power ON
KGHIFTY KGHIFTY KGHIFTY
% + + +
o| Operation Display . »| Tuning Display . »| Engineering Display .
group group group

&) () &

(=)
|
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Color LCD Screen: Operation Display Examples

B LOOP Display

Tag number

Display title

P-register display

PV digital display

SV digital display
MV digital display

HH pointer, PH pointer

Alarm generation display

control status display

LL pointer, PL pointer
Cascade setting input value

or cascade input value
PV underflow

ML pointer

MV valve direction

Operation status display

Engineering units
— 100% value of scale
— PV overflow

— Key LOCK status display
— SV pointer

— PV bar

— PV bar scale

— PF key function display

0% value of scale

MH pointer
MV valve direction

MV underflow

MV overflow

MV bar, MV scale

B METER Display

YOKOGAWA <>

Tag number

Display title
PV, SV, MV digital display

———¥S1700--

HH pointer, PH pointer—

LL pointer, PL pointer
ML pointer

MV valve direction

Operation status display

Control status display

I— PV meter scale

I— Scale factor

— Key LOCK status display
— PV pointer

— SV pointer

— Numerical scale
— Main scale marks, subscale marks

— Engineerign units

— PF key function display
— MH pointer

MV valve direction

MV pointer

YOKOGAWA <>

MV meter scale

TI01B08A01-01E
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m TREND Display

Tag number

Display title
Trend data 1 to 4 digital display

Trend data 1 to 4 trend display

Time span scale

Trend display time span

MV display

Operation status display

Engineering units

— 100% value of scale

- Key LOCK status display
— Trend data 1 to 4 pointer
— Scale marks

— PF key function display

0% value of scale

B ALARM Display

Tag number

Display title

Item title

STC

MV display

\P—‘

ELIEHT

Operation status display

C<

<3

YOKOGAWA <>

Alarm lamp

— Alam item

— Unacknowledged alarm marks

— Software key function display

TI01B08A01-01E
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B DUAL Display

Tag number

Display title
PV, SV, MV digital display
(Inverse display: Operation loop)

Loop number

Control substatus

HH pointer, PH pointer
PV bar

LL pointer, PL pointer

PV undreflow
MV display

B EVENT Display

Operation status display

— Engineering units
— 100% value of scale

— Key LOCK status display

— PV overflow

— SV pointer
— PV bar scale

— PF key function display

(< <y

YOKOGAWA <>

0% value of scale

TIC—205
High—-Temp
Alar m!

FGLOSE o
#1 VALVE"

SR-07-0205

Push SHIFT key

for ¥ secon
to close the

Event disp |lay [l

E< ]

YOKOGAWA <>

Events are overlaid for
I— display if multiple events
occur simultaneously.

Set using the YSS1000

| Setting Software

| Clearing guide display
(fixed display)

TI01B08A01-01E
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Shorter Casing and Lighter Weight

The reduced size and weight make it easier to design compact instrument panels and replace
existing controllers.

Rideadll 250mm /1.6kg
S2Auy 320mm /3.4kg
EYSB“ 480mm /6.0kg
;E EK,HOMAC 513mm
;: EBS,I series 650mm
E Pneumatic 100 Line 743mm
Siemens 278mm(DR24)
/Moore 280mm(Moore353)
/Mi;‘inﬁndi 27 2mm(P550)

TIP

In addition to the YS1000 standard case and housing, various cases and housings compatible with those for
earlier series are available for easy replacement.

TI01B08A01-01E Mar.30,2007-00
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Fail-safe

B Redundant Output Backup

Dual-CPU configuration + hard manual

—— Display CPU's process

— e Display at normal condition
o CPU = Main CPU's process
A at normal condition
= = Buck-up process at fail
M
—
5 Display
= i >
signal Main
> PV cRU
Key ont{ MV
bperation| _CIrE
DIA Output
»| [converter »| Circuit —————>
MV operation >
MV
A/D
Hard
e Manual

With dual-CPU construction (main CPU and display CPU), manual control capability and display
continues even if an abnormality occurs on one of the CPUs. If controller self-diagnostics detects
a control circuit failure, the controller can suspend analog/digital output, switch to manual mode
and allow manual control by operator.

Functions Failurearea | y1ain CPU fail Display CPU fail | All CPt/and Control
Control with “Hard manual” v v v

Manual operation with front keys v v N/A

Display for PV and SV v v N/A

Control algorithm stop stop stop

TI01B08A01-01E
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B Dual CPU
Upon Failure of Main CPU

Continues
provisional display
functions.

Meazures PV by using the &0 converter built

into the subsidiary CPU. This enables
approximate PY values to be shown onthe

display.

i
i
;
DEplay
shgnal —
r ol ot A I:FLI

Ga

Frovieonal
Py

i) Oustput
hlanuial operstion with the = e e P cireuit= = === MY
IncreaseDecresse keys ma..';'.‘iam. Rt L
Hard
Py FP_ c;fm miarual

Failure of Display CPU

Cortinues Continues
provizional display provizional display
functions. functions
higin .
cpu | Provisional data
display
. Gy
i ; Dia, Qutput
hanual operation with - [—‘ Hrput
the IncreaselDecrease S e s ERe oireuit- === MY
keys manpalaton
Hard
=15 E‘“‘;— a| o manual
—]

Failure of Control Circuit

i
[ Dizplay turns off _/I/

(———— Wan
. = 3 CPU
i)
| |corwerkr |:|Ll‘l|:|L|‘t e T
[,
L—

c:in::uitJI

D Manusl operation in
ok Hard R
manual

P

hard manual mode
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H Hard Manual

® YS1

500, YS1700, and YS1360:
Device to enable the user to manipulate MV in an emergency

MV manipulation capability even if both CPUs and the gate array fail simultaneously

=

(7

@)

(@)

@—E

1 ()
I

Computer link connector (PROGRAMMER):
Communication cable connector used when downloading, uploading, and viewing the pa-
rameter and user program set using the YSS1000 Setting Software for YS1000 Series

Connector for YS110 standby manual station (MANUAL STA)
Internal-unit release lever

Hard manual operation wheel (HARD MANUAL):
Used to set the output level.

MV balance lamp (BAL [green]):
Lights up when the control output agrees with the hard manual output level.

Hard manual selector switch (ON/OFF):
Used to switch over the output (MV) to the level set by the hard manual operation wheel.

Internal-unit fixing screw

TI01B08A01-01E Mar.30,2007-00
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B Standby Manual Station

With the Model YS110 standby manual station, an internal unit can be replaced while maintaining
the control output level.

YS1500, YS1700, YS1360

@

EEUPMEREE |

[ZTes 2]
[FT)

'YOKOGAWAS

Dedicated cable

Input indicator

1
YS110 _
gfiéﬁ =/
o |[‘"6
{ 2

1]

L@E"/
e

YOKMGAWAD ‘

°OFF
°SET
*GONT

*OFF
°SET
°GONT

*OFF
°SET
°GONT

Manual control wheel

Operation signal indicator

olvllj;zgt Input Indicator Operation Signal Indicator Output Sl_?enri:it:acl)peratlon
1 OFF _ Indicates manipulated output o_f Operation signal fror_n controller
controller or auto / manual station | or auto / manual station
5 SET Indicates input | Indicates manipulated output set | Operation signal from controller
value by YS110 or auto / manual station
3 CONT l/r;cljlljc;ates input Lnyd\l;:gﬁso manipulated output set Operation signal from YS110

TI01B08A01-01E Mar.30,2007-00
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Specifications of YS1500 and YS1700

Item

YS1500 Basic Type YS1700 Basic Type

YS1700 Basic Type (with
Expandable 1/0)

Front panel display

Backlight, full-dot, semi-reflective color LCD (bar graph, digital,

and meter displays)

Tuning

Via front panel display

Analog inputs

1-5V: 4 points 1-5V: 5 points

1-5V: 8 points

Analog outputs

1-5V: 2 points (*)
4-20 mA: 1 point

1-5V: 3 points
4-20 mA: 1 point

Contact inputs/outputs

6 points (to be chosen for use as a DI or DO individually)

14 points (6 points out of 14
are to be chosen for use as a
DI or DO individually)

Fail contact output

1 point

Control functions

» Single-loop control
» Cascade control
* Auto-selector control

Single-loop control
Cascade control
Auto-selector control
Programmable mode

Self-tuning function Available

(STC)

Adjustable setpoint Available

filter (SVF)

Calculations » Measured value input Over 100 type of calculation module

calculations
» Setpoint input calculations
» External input calculations

Program capacity

Function block programming:

Text programming: Up to 1000 steps

Up to 400 modules

Control period

100 ms 50, 100, or 200 ms

Communication

Ethernet (Modbus/TCP)

RS-485 (Modbus/RTU, PC-Link, Peer-to-Peer communication)

DCS-LCS communication (with uXL or CENTUM)

Power supply 100 V system model: 24 t0 120 V DC, polarity free; or
100 to 120 V AC, 50/60 Hz (+3 Hz)
220V system model: 13510 190 V DC, polarity free; or
220 to 240 V AC, 50/60 Hz (+3 Hz)
Dimensions Faceplate: 72 x 144 mm

Depth: 250 mm (main body of basic type)
Weight: 2.6 kg (main body of basic type)

*YS1700: One point can be changed to 4-20 mA by a parameter setting.

TI01B08A01-01E Mar.30,2007-00
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YS1500

Control Functions

Single-loop mode

4

=
-

HEUREHER

Cascade mode

Selector mode

Control Mode
Single-Loop Cascade Autoselector
Loop 1 Loop 2 Loop 1 Loop 2
Standard PID control v v v v v
Proportional (PD) control v - - - -
Sample-and-hold PI control 4 v v — _
Adjustable setpoint filter (SVF) v v 4 v v
Self-tuning function (STC) v v V2
Feedforward control v v - - _
Output tracking v - - - _
Preset output 4 4 v
Output limiter 4 v v
PH, PL, HH, LL, DV and VL alarm v v v v v

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

TI01B08A01-01E Mar.30,2007-00
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Block Diagram of Single-loop Mode

----------- -~

DI7 -
(DI7F = Function not set) 1)

DI8
(DI8F = Function not set)

D|9 DI function selection
(DI9F = Function not set) DI1 o

DI10 (Parameter DI1F : Cascade setting input Measurement input Measurement input Output tracking input
(DI10F = Function not set) Function not set) X2 X1 X4 X3

O O ®) O ®) ©
Y- 7 7

ON_ .-~ ON_ .-~ Input filter Input filter
. CSR1 O PSR1 FLG TLG
Square root Square root
extraction and OFF extraction and low | OFF FIN
low cutoff adjustable cutoff adjustable ~. ON
PLC1 hy
FSwW Q—l
1 |—0 *j
OFF

Gain and bias

]

]

]

]

]

]

]

]

]

]

]

]

I

]

I

]

I

i

I

| Input filter FGN (FIN+FBI) +FBO

i CLG1 ON g i

! CIN1 o

i ON _-~ 10-segment line OFF

| O CSW1 conversion

: - - \> 101 to 111

! Ratio and bias OFF ON

' CGN1 (CINT+CBI1)+ L 4

| CBO1

]

! PV Input filter

! display| PLG1

|

! 3

i

| (CMOD1=CAS)

1 Process variable alarms

: DIn=0PEN (AUT) l PH1,PLT,HH1LLY, F==r=========== L |
: DIn=CLOSE VL1 i |
: O/‘\v (CAS) : !
*- T e =7 = i |
1 C/A external switching  J 1 1 1
1 _ SV1f 1 1 1
I (Note 1) DInF=E-AUT =\_> ! : :
] 1 i |
1| P | | 1
i Deviation alarm __ ___i_ _________ i i
[ Parameter DL1 :
iV PEKEY=STC i
! &= :
EPF key operation Self-tuning I N Control elements i
1 O/‘\ STC CNT1,ALG1 1
] |
.- O-----0 :
| STC start (Note 1) '
! DInF=STC FF1 |
i |
] |
] ]
] |
] ]
] |
] ]
] |
] ]
] |
] ]
] |
] ]
1 1

0¢c
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DIn=CLOSE

4\

DIn=0OPEN TRK1

e S S e

1 1
1 1
| |
1 1
| |
1 1
] ]
1 1
| |
1 1
| |
1 1
| |
1 1
| |
1 1
| |
1 1
| |
1 1
| |
1 1
| |
1 1
' :
Output tracking (Note 1) A A
‘\'o DInF=E-TRK R . ° ’E‘ :
Output pr?s%ttg/ly)and Preset MV i i
o/‘\' DlnF = MPY DIn=CLOSE i | i
O—mmmmmm e n
Preset MV switching (Note 1} ‘\‘ DIn=OPEN | i
N DInF=E-PMV ‘ ! i
O N o ——————— ] 1
Switching by pressing C (Note 1) ! |
DInF=TR-CAS ! !
O/ Switching by pressing “A” (Note 1) Output limiters ! !
%< DINF=TR-AUT MH1,ML1 MV key | i
Switching by pressing “M” (Note 1) 1
DINF=TR-MAN ! DIn=CLOSE [ <1>1>] i !
v\ X DIn=0OPEN ! !
o—-
____________ . 1 A ! !
C, AM external switching ! ! !
(Note 1) H H :
DInF E-MAN i i :
]
DInF,DIn 1 il ! : ! """_""1
(n=1,7.8,9,10) Backlight OFF (Note 1 bac""ght : | i | !
DInF=LCD-OFF | i i i !
] ]
] ] ]
Note 1: One of them can be selected. i ! ! ! i
Moreover, changing DI/DO function assignment \ 1 1 1 \
enables multiple contacts to be selected. ! ! ! ! !
] I | I ]
*1: YS1700 basic type (with extended 1/0) only ' | i | '
Extended 1/O terminals ! ! ! ! !
Y Y Y Y A A /*\ A VA
fo\ fo\ @ fo\ A ()
&/ N\ &/ &/ N\ \/ _/ _/ N\
Y3 Y4 Y2 Y1 DO5 DO4 DO3 DO2 DO1 DO7
SV output PV output MV output2 MV output 1 C, AMM status C/A, M status PV velocity/ PV low-limit PV high-limit }(DO7F = Function not set)
(1-5V) (1-5V) (1-5V) (4-20 mA) output output deviation alarm alarm output alarm output DO8
(Parameter  (Parameter  (Parameter (Parameter  (Parameter output (Parameter  (Parameter :(DO8F = Function not set)
Y3S=8V1) Y4S=PV1) Y2S=MV1) DO5F =  DO4F = CAS) (Parameter DO2F =PL1) DO1F = PH1) DO9
1 CASAUT) DOSF = DL1VL1) (DO9F = Function not set)
DO10

DO10F = Function not set

T4
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Block Diagram of Cascade Mode

T T T .
4 DI7 A *1)
(DI7F = Function not set) For YS1500-0000/YS1700-000, output tracking input is
DI8 made from analog input (X4). ~< _
(DI8F = Function not set) N
DI9 DI function selection ™
(DI9F = Function not set) o Feed forward input/output ™\ 1)
DI10 (Parameter DI1F : Cascade setting input Measurement input 1 Measurement input 2 tracking input ‘\ Output tracking input
(DI10F = Function not set) Function not set) X2 X1 X3 X4 \ X6
\
O O ©) ©) © © : ©
N _ v
Y ‘
ON_ .-~ CSR1 ON /,// PSR1 ON_ -~ PSR2 Input filter Input filter
¢ \’ z \' 4 \’ FLG TLG
Square root extraction OFF Square root extraction OFF Square root extraction | OFF FIN
and low cutoff adjustable and low cutoff adjustable| and low cutoff adjustable
CLC1 PLC1 PLC2 ON -~ Few
I—o I—o | \
Gain and bias OFF
Input filter FGN (FIN+FBI) +FBO
CLG1 ONO 7 ON_ -~
CINT 2 FX1 ,—O/ Fx2
%, — %,
ON _- 10-segment line OFF 10-segment line OFF
- CSW1 conversion conversion
A 101 to 111 201 to 211

YEJ

Ratio and bias
CGN1 (CIN1+CBI1)+
CBO1

m| SV key
E' (CMOD1=CAS)

LOOP 1 Display
“A” mode key

Parameter
. PFKEY=STC
O--

PF key operation

Ik

o-

DInF=STC

$TC start (Note 1)
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

O/x?\o

)
I
O--0 !

SV1
display

PV1
display|

LOOP 1 Display

g
Input filter
PLG1
1

Self-tun
STC

Input filter
PLG2

“C” mode key Process variable alarms
lia® PHT,PLAHHT,LLT, [m===/fmm==mmmmmmmmmmmmmm oo oo
VL1

_______ Tttt Uy T T

sv1, ¥ |

* () — i

Deviationalarm | ____ A et e

DL1 !

|

|

Closed Control elements |

. CNT1,ALG1 !

ng |4 A !

1

1

FF1 i

+ Ja t

1

|

SV key |

1

E| Limiters |

V] MH1,ML1 !

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ol S
O
°
@
E)

ec
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N 1 M 1
| | | |
| | : :
| : I I
| I ! |
i : I |
| I ! |
i : I |
| I ! |
i : I |
| I ! |
i : I |
| I ! |
| ! I I
T e () ¢ |
! Intemal cascade O/C i Process variable alarmg ' i
} switching (Note 1) | PH2,PL2,HH2,LL2, [------- Temmmmmee- pommmmmmmes ' i
| DINF=E-O/C ! avEi : - i
| : I : |
| ! ! I |
' Output preset MV i - | i
! and MAN (Note 1) ' Deviationalarm | _______ N [ S !
| ‘\6_ : DL2 ! :
- - 1 I
?- g by pressing ! i 1 ! i
! “C” (Note 1) N ! ! |
! DInF=TR-CAS [ »| Control element 2 ! : !
! O/‘\ Switching by pressing i CNT2,ALG2 : | !
.- O < “A”(Note 1) ! i | !
| DINF=TRAUT : | i !
‘ witching by pressing I DI1=CLOSE TRK1 H |
! “M” (Note 1) l 0 A 0 ~
! %, = DInF=TR-MAN | “~ $D|1=0F’EN : i !
-0 e | | |
! Output tracking (Note 1) H ! | !
! DinF=E-TRK i Preset MV ! i |
! i DI1=CLOSE PMV1 ! : !
1
e = ™ | : |
- O=mmmm e N ~ I !
! Preset MV switching (Note 1) ' DI1=0OPEN i | !
} DInF=E-PMV | | ! !
] ]
1 ! l : |
I 1 1 1
DInF,DIn ! o/\' I Output limit i | |
LCD ! put limiters | 1
(n=1,7,8,9,10) Lo 0= packiight | MH2,ML2 ""V key ! : |
| TLG] | |
Backlight OFF (Note 1) ! — ! ! |
DInF=LCD-OFF ! “~ | ! !
1
i “M” mode key on LOOP 1 ! i |
! or LOOP 2 Display : | !
B Rt e Bl I
1 1 \ 1
| 1 H 1
i | ! i
! ! - :
Note 1: One of them can be selected. 1 ! i 1
Moreover, changing DI/DO function assignment | | 1 !
enables multiple contacts to be used. : : : |
A% I | I !
display ! ! ! 1
*1:YS1700 basic type (with extended 1/0) ! ! 1 !
only Extended 1/O terminals Y \ ' H ! e
© © db & 6 b5 A
Y3 Y4 Y2 Y1 DO5 DO4 DO3 DO2 DO1 DO7
SV output PVoutput ~ MVoutput2 MV output 1 C, AlM status C/A, M status  O/C status  Loop 2 alarm Loop 1 alarm !(DO7F = Function not set)
(1-5V) (1-5V) (1-5V) (4-20 mA) output output output output output DO8
(Parameter  (Parameter (Parameter (Parameter (Parameter  (Parameter (Parameter  (Parameter :(DOSF = Function not set)
Y3S=SV1) Y4S=PV1) Y2S=MV1) DO5F =  DOA4F = CAS) DO3F =0/C)  DO2F = DO1F = DO9Y
1 CASAUT) 2-ALM) 1-ALM) (DOYF = Function not set)
DO10
*1) DO10F = Function not set
“\ ----------- . o

€¢
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Block Diagram of Selector Mode

T T T T .
DI7 \ . For YS1500-0001/YS1700-0001, output tracking input is
(DI7F = Function not set) } (*1) made from analog |np\u} 4(X4).
DI8 S
(DI8F = Function not set) | Y
DI9 | DI function selection \\
(DI9F = Function not set) | Cascade setting input ) . (*1)
DI10 (Parameter DI1F : Cascade setting input 1 Measurement input 1 2/output tracking input Measurement input2 Output tracking input
. \
(D110F = Ffun\ction not set)| /F\unctlon not set) )(/2\ %1\ %4\ X3/\ \ X6
H A
U ) &) o \% \CIDJ - ©
X A|
N —
ON_ -~ ON_ _-7 ON_ -7 ON .~
,—9/\’ CSR1 ,—Q/ PSR1 ,—9/ CSR2 ,—g/ PSR2
Square root extraction | opf Square root extraction | oFf Square root extraction | opf Square root extraction | OFF
and low cutoff adjustable and low cutoff adjustable and low cutoff adjustable and low cutoff adjustable
CLC1 PLC1 CLC2 PLC2
Input filter Input filter
CLG1 ON - CLG2 ON -
.27 FX1 -~ FX2
CIN1 | 0 ", CIN2 | ? AN
ON 10-segment line OFF ON e 10-segment line OFF
<" [cswi1 conversion Q.7 [ Csw2 conversion
\' 101 to 111 \ 201 to 211
Ratio and bias OFF Ratio and bias OFF
CGN1(CIN1+CBI1)+ 1 CGN2(CIN2+CBI2)+ 1
CBO1 CBO2
| Y Y
Sv1 PV1 Input filter SV ke Sv2 | PV2 Input filter Input filter
m display|display’ PLG1 Y display |display PLG2 TLG

LOOP 1 Display

E‘ (CMOD1=CAS)
LOOP 1 Display

A A

2] 1
M

Process variable alarms

T
|
)

———

“pn “C” mode key
A mode key dyaa PH1,PL1,HH1,LL1, R
_— VL1
'''''' y PV
S\L‘I /_)
> Deviation alarm
DL1
Process variable alarms
L(OPEN) 44 R(CLOSE) PH2,PL2,HH2,LL2,
@/‘\' Vi2
*-—- o-
Selector’s secondary SV sv2 Y Pv2
L/R switching (Note 1) o _>
D hF=E-R/L Deviation alarm
Control bL2
M| elements 1
tf;';—g CNT1,ALG1
STC Control element 2

\ A

CNT1,ALG1

&

ve
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DInF, DIn
(n=1,7,8,9,10)

Note 1: One of them can be selected.
Moreover, changing DI/DO function assignment
enables multiple contacts to be used.

*1: Extended /O terminals of only YS1700
basic type (with extended 1/O)

Parameter
H PFKEY=STC
o—-—-&o

¢-—- 0--0
STC start (Note 1)
DInF=STC

vy

Auto-selector

11=CLOSE—AUT
DI1= OPEN—>1

DI1=CLOS|
'\ DI1=OPEN TRK1

(Note 1
‘\v DInF E-SEL
| S
DInF=T!
DInF=E-TRI
DInF=E-MPMV

SW|tch|ng by pressing “C” (Note 1)
A R-CAS
[ o=
SW|tch|ng by pressmg “M” (Note 1)

MV1

DI1=CLOSE!

DI1 =OPEN

DInF=T
O/\' DInF=T
$----o O
O
Output preset MV and
Preset MV swnchlng (Note 1)

Selector selection
SW|tch|ng by pressing “A” (Note 1)
R-AUT
Tracking switching (Note 1)
MAN (Note 1)
DInF=E-PMV

/\ LCD
------ =~ backlight
Backlight OFF (Note 1) 20 "9
DInF=LCD-OFF

%
Preset MV
P

MV key

<<>>

Output limiters
MH1,ML1

“M” mode key on LOOP 1 or
LOOP 2 Display

Y Y Y A ¥ iK A —

) ) ® ) AN A C N M \
Y3 Y4 Y2 Y1 DO5 DO4 DO3 DO2 DO1 i Do7

SV output PVoutput MV output2 MV output 1 C, AlM status C/A, M status  R/L status  Loop 2 alarm Loop 1 alarm }(DO7F = Function not set) |

(1-5V) (1-5V) (1-5V) (4-20 mA) output output output output output | DO8 i

(Parameter ~ (Parameter  (Parameter (Parameter ~ (Parameter ~ (Parameter  (Parameter  (Parameter :(DOSF = Function not set) |

Y3S=8V1) Y4S=PV1) Y2S=MV1) DO5F = DOA4F = CAS) DOS3F =L/R) DO2F = DO1F = DO9 |

1) CASAUT) 2-ALM) 1-ALM) (DOQF Function not set):
DO10

(DO1 OF = Function not se)

G¢
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Self-tuning Function (STC)

B Objectives

To improve the ability to adjust for changes in process characteristics, and up sets

To simplify, automate, and make consistent the tuning procedures

B Features

The PID parameters are determined based on the process characteristics that are estimat-
ed from responses to changes in SV and changes in MV.

Long-term waveform monitoring is not needed because optimal PID parameters are calcu-
lated from the response waveform at a time.

Process characteristic estimates can be displayed, enabling fluctuations in characteristics to
be monitored.

No cyclic identification signals are applied, preventing disturbances from affecting the proc-
ess.

Tuning can be performed on demand by the operator whenever necessary.

Optimization to suppress disturbances as well as follow up the setpoint can be performed
simultaneously.

Users do not need to understand control theory.
Self-tuning can be switched on and off.

PID setting range limits can be set to avoid risks to process operation.

TI01B08A01-01E Mar.30,2007-00
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Adjustable Setpoint Filter (SVF)

B Objectives of SVF

To optimize the ability to follow up the setpoint while maintaining the controller tuned optimally to

adapt to changes in the measured value caused by disturbances.

B Block Diagram

PID

SV —»| Setpoint filter —»?—v

Disturbance

.

+

Process

PV

v

B Example of Improved Ability to Follow Up Setpoint

PV A
/ Optimum response to disturbance (optimum PID)
PV A
SV Without SVF

i

i

1

! SV-filtered optimum response (optimum a and f)

Responses to Follow Up Setpoint

Y

TI01B08A01-01E Mar.30,2007-00
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YS1700

Control Functions

Programmable mode

D

Single-loop mode

4

=
-

HEUREHDR

Cascade mode Preset Function Mode

Selector mode

YS1700
Programmable Mode Preset Function Mode
BSC | BSC CsC S§SC Single- | Cascade |Autoselector
1 2 |CNT1|CNT2|CNT1|CNT2| Loop |CNT1|CNT2|CNT1|CNT2

Standard PID control v v v v v v v v v v v
Proportional (PD) control v v - - - - v - - - -
Sample-and-hold PI control v v v v v v v v v - -
Batch PID control v v - - - - - - - - -
Feedforward control v v 4 v v v v v - - -
Output tracking v v v v v - - - -
Preset output v v v v v v v
Output limiter v v v v v
,(Asd\J/qu)table setpoint filter v v v v v v v
Self-tuning function (STC) v v v v v v?
PH, PL, HH, LL, DV and VL v v v v v v v v v v v
alarm

*1: Functions on primary loop when closed loop, secondary loop when open loop.
*2:  Functions on unselected loop.
*3: Either BSC1 or BSC2.

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

* One type of BSC, CSC or SSC in 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.

TI01B08A01-01E Mar.30,2007-00
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Basic Control Module (BSC)

Process variable
S1

| I |
PV displayed on a bar-graph I RS & PHFn | PV high limit alarm flag
Process variable SR = PLFn |PV low limit alarm flag
SV displayed on a bar-graph PValarm  f------ + ———————————— = HHFn ! PV high-high limit alarm flag
Setpoint value processing ¢ @---------—- = LLFn PV low-low limit alarm flag
™ &) B = VLFn I PV velocity alarm flag
or by communication ————>

PHn ) High limit alarm setpoint for PV
1) PLn ) Low limit alarm setpoint for PV
CAFn=0(A/M) < HHn ) High-high limit alarm setpoint for PV
[ LLn ) Low-low limit alarm setpoint for PV
VLn ) Velocity alarm setpoint for PV
VTn ) Velocity alarm time setpoint for PV

A
Deviation variable alarm flag] DLFn Deviation alarm

Alarm setpoint for deviation processing
variable

STCSW! STC stop flag
STCM1 | STC mode designation flag 1
>(+ STCM2 | STC mode designation flag 2
STCLP | STC loop flag
STCOD 1 On-demand designation flag

Input compensation

Variable gain

Adjustable setpoint filter o ( SFAn )< Control operation processing GWn ) Non-linear control gap width
Adjustable setpoint filter Control type (CNTn) GGn ) Non-linear control gain
. (PBn ) PID, PD.S-PI, STMn ) Sample Pl sampled time
Proportional band BATCH SWDn ) Sample PI control time span

Integral time

A BDn ) Batch PID deviation setting value
Derivative time

Control element (ALGN) | BBn ) Batch PID bias

Manual reset I-PD, PI-D, SVF BLn ) Batch PID lock-up width
RBn ) Reset bias
Feedforward input value -t
(output compensation)
ON(1)
Output tracking input value | TRKn »0+450FF(0)

. = TRKFn=0(OFF)

Output tracking flag i TRKFn - "

P PMVI ON(1)"“

reset output n >0 OFF(0)

Preset output flag | PMVFn F-------- PMVEN=0(QFF) .

MHn ) High limit setpoint of MV

Output limiter MLn ) Low limit setpoint of MV

processing

M(1)

,,,,,, L, CAMFn=0 CIA) o= 1 MVn | Manipulated output variable
Only when communication or by communication
option is supported

___D_Dg_sv_vitching processing
| —
/DDC(0) , DDC(1) Output limiter
O processing

n=1, 2
C) Control parameters registers: Data can be set in and

read from the user program.
[ | Control flag registers: Data can be set in and read
******* ! from the user program. (Data format is either (0) or (1).)
|:| Control data registers: Data can be set in and read
from the user program.

of the BSCn function block.
,,,,,, £ Store to extended registers after execution of the BSCn
function block.

TI01B08A01-01E Mar.30,2007-00
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Cascade Control Module (CSC)

PV displayed on a bar-graph [ PVM1

Loop 1 process

Loop 2 process

Process variable | PV1
SV displayed on a bar-graph [ SVM1

[A]setpoint value

or by communication

Alarm setpoint for
deviation variable

variable variable
S2  — S1
PV1 alarm LL
processing

Variable gain

Adjustable setpoint filter a
Adjustable setpoing filter
Proportional band
Integral time

Derivative time

Feedforward input value

Deviation 1
alarm processing

PV2 alarm
processing

PID,

Control operation
processing 1

Control type (CNT1)

Control element (ALG1)
I-PD, PI-D, SVF

S-PI

(output compensation)

CIA(0)
o [[ CSCPR1 ]
“dicavT]
Y
Internal cascade switching rfof(:[}l,,?f’i, CLose
flag or key operation -~~~ CIA0) o
ICAMF1i

+

[Output limiter processing 1]

Setpoint value [ SV2

or by communication

R et

CSCPR2

OPEN ., CLOSE
7777777 >

Deviation 2 alarm
processing

Input compensation [ DM2 |

Variable gain [ AG2

Adjustable setpoint filter a (SFA2
Adjustable setpoing filter B (SFB2

Proportional band

Integral time
Derivative time

Control operation
processing 2

Control type (CNT2)

Feedforward input value

(output compensation)

Output tracking flag TRKF1

Preset output PMV1

PMVF1=0(OFF)

PVM2

—

PV displayed on a bar-graph
Process variable

High limit alarm setpoint for PV
Low limit alarm setpoint for PV
High-high limit alarm setpoint for PV
Low-low limit alarm setpoint for PV
Velocity alarm setpoint for PV
Velocity alarm time setpoint for PV

Non-linear control gap width
Non-linear control gain
Sample Pl sampled time
Sample PI control time span
Reset bias

High limit setpoint of MV
Low limit setpoint of MV

High limit alarm setpoint for PV
Low limit alarm setpoint for PV
High-high limit alarm setpoint for PV
Low-low limit alarm setpoint for PV
Velocity alarm setpoint for PV
Velocity alarm time setpoint for PV

----------- o DLF2 | Deviation variable alarm flag

Alarm setpoint for
deviation variable

Non-linear control gap width

PID. S-PI gon—linear control gain
? (STM2) Sample Pl sampled time
Con;[_rngelng_]SmS(O,:LGZ) SWD2 Sample Pl control time span
’ T ’ B2 ) Reset bias
o
ON(1)
»0* ™40 OFF(0)
L________TRKF1=0(QFF) _______ >,
ON(1)
O¥™0 OFF(0)

MH2) High limit setpoint of MV
M

[Output limiter processing 2]47 Low limit setpoint of MV

Only when communication
option is supported

MV1 | Manipulated output

variable[ <[>

or by communication

>

read from the user program.

L1

from the user program.

Control parameters registers: Data can be set in and

1 Control flag registers: Data can be set in and read
from the user program. (Data format is either (0) or (1).)

Control data registers: Data can be set in and read

——» Already set extended register data is used at execution
~77™™ of the CSC function block.

—— Store to extended registe
~77~ the CSC function block.

rs after execution of

TI01B08A01-01E Mar.30,2007-00
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Selector Control Module (SSC)

Loop 1 process Loop 2 process
variable variable
S2 S1

PV displayed on a bar-graph |PVM1
Process variable [ PV1

SV displayed on a bar-graph [SVM1 e

%Setpoint value .

or by communication

C < A mode change flag ICAF1 -
Cascade setting value

SV analogicomputer flag [GEE et
analog/computer fla e
g p 9:1CCF1; CCF1=0(analog)

Deviation variable alarm flag IDLF1 <---

Alarm setpoint for
deviation variable

PV1 alarm |

> PVM2| PV displayed on a bar-graph
Process variable

processing [

PV2 alarm
processing

=

Deviation 1 alarm

High limit alarm setpoint for PV
Low limit alarm setpoint for PV
High-high limit alarm setpoint for PV
Low-low limit alarm setpoint for PV
Velocity alarm setpoint for PV
Velocity alarm time setpoint for PV

processing

STCSWi STC stop flag

Input compensation | DM1

SFAT1)<
SFB1

Variable gain

Adjustable setpoint filter a
Adjustable setpoing filter
Proportional band
Integral time

STCM1! STC mode designation flag 1

®

ISTCM2! STC mode designation flag 2

ISTCLP: STC loop flag

Control operation
processing 1

STCOD! On-demand designation flag

Control type (CNT1)
PID, S-PI
Control element (ALG1)

I-PD, PI-D, SVF

Derivative time

&

Feedforward input value

GW1) Non-linear control gap width
Non-linear control gain
Sample Pl sampled time
(SWD? Sample PI control time span
Reset bias

High limit alarm setpoint for PV
Low limit alarm setpoint for PV
High-high limit alarm setpoint for PV
Low-low limit alarm setpoint for PV
Velocity alarm setpoint for PV
Velocity alarm time setpoint for PV

(output compensation) —
Deviation 2 alarm
%Setpoint value processing
or by communicatio 3 n
Cascade setting value !
Secondary loop remote/ FTRE bommmmmmed i
local switching flag '- =43~ LRF=1
Deviation 2 alarm
processing
Input compensation | DM2 +
Variable gain LAG2 Control operation
Adjustable setpoint filter a (SFA2)< processing 2
Adjustable setpoing filter B (SFB2 Control type (CNT2)
Proportional band (PB2 )< PID, S-PI
Integral time (_TI12 )< Control element (ALG2)
Derivative time (TD2 )< I-PD, PI-D, SVF
Feedforward input value
(output compensation) 0
Selector external signal | EXT |
N
Selector selection loop SEQ—WET_T'EL_%_"" T i
1
! |
!Autoselector 2 i
|processing 01 o 03 l4 1
i AUT(0) = 4(slave) |
SSW=AUT(0)

Selector control switch [ SSW |
Output tracking input value TRK1

Output tracking flag TRKF1-----

MV1

TRKF1=0(OFF)

Preset output

Preset output flag PMVF1-----

MV displayed on a bar-graph [MVM1

PMVF1=0(OFF)

2) Alarm setpoint for
[ deviation variable

GV 2 ) Non-linear control gap width

Non-linear control gain
Sample Pl sampled time
Sample PI control time span

RB2 ) Reset bias

MH1) High limit setpoint of MV
ML1) Low limit setpoint of MV

Only when communication
) option is supported
DDC switching processing

MV1 ] Manipulated output variable KI>]
or by communication

C) Control parameters registers: Data can be set in and

read from the user program.

N Control flag registers: Data can be set in and read

of the SSC function block.

o Store to extended registers after execution of

****** from the user program. (Data format is either (0) or (1).) ‘-=--5 the SSC function block.
Control data registers: Data can be set in and read

from the user program.
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Command and Calculation Module List

g . ) sN:;; o Text Il:lri:gram- Function Block Programming
§ omman No. Code Symbol ;T::Let; Iyal:'ranr:::e?': Remarks
Load LD (reg)
Store ST (reg) Not available in function block programming. These functions are
Store to register with Enable switch v | STE (reg) equal to “wirings” when developing programs.
End END
Addition + + 2 0 ADDITION
Subtraction - - 2 0 SUBSTRACTION
Multiplication * * 2 0 MULTIPLICATION
Division / / 2 0 DIVISION
Ratio v | RATIO RATIO 1 3
Square root extraction SQT SQT 1 0
ngare root extraction with SQTE SQTE 1 1
variable low cutoff
Absolute value ABS ABS 1 0
High selector HSL HSL 2 0
Low selector LSL LSL 2 0
High limiter HLM HLM 1 1
Low limiter LLM LLM 1 1
Scaling v | SCAL SCAL 1 2
Normalization v | NORM NORM 1 2
Natural logarithm v | LN LN 1 0
Common logarithm v | LOG LOG 1 0
Exponential v | EXP EXP 1 0
g Power v | PWR PWR 1 1
§ Temperature compensation (°C) v | TCMP1 TCMP1 2 1
§ Temperature compensation (°F) v | TCMP2 TCMP2
% Temperature compensation (K) v | TCMP3 TCMP3 2 1
@ | Pressure compensation (MPa) v | PCMP1 PCMP1 2 1
Pressure compensation (kgficm2) v | PCMP2 PCMP2
Pressure compensation (psi) v | PCMP3 PCMP3
Conversion from DI to BCD v | DIBCD DIBCD 0 2
Conversion from BCD to DO v | DOBCD DOBCD 1 2 Special module output
Conversion from DI to binary v | DIBIN DIBIN 0 2
Conversion from binary to DO v | DOBIN DOBIN 1 2 Special module output
Maximum of 2 values v | MAX2 MAX2 2 0
Maximum of 3 values v | MAX3 MAX3 3 0
Maximum of 4 values v | MAX4 MAX4 4 0
Minimum of 2 values v | MIN2 MIN2 2 0
Minimum of 3 values v | MIN3 MIN3 3 0
Minimum of 4 values v | MIN4 MIN4 4 0
Average of 2 values v | AVE2 AVE2 2 0
Average of 3 values v | AVE3 AVE3 3 0
Average of 4 values v | AVE4 AVE4 4 0
Increment v | INC INC 1 0
Decrement v | DEC DEC 1 0

* New: Functions that were not available in the YS170 and are newly provided with the YS1700.
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E Max. ot rl:;zgram- Function Block Programming
g Command Serial | New* T | o
©
3 No. Code Symbol Sl | Germ Remarks
10-segment linearizer function 2 FXn FXn 1 0
Inverse cqnver_sion of 1Q- 9 v IEXn IFXn 1 0
segment linearizer function
Arbltl_'ary segment linearizer 9 GXn GXn 1 0
function
Inverse conversion of
arbitrary segment linearizer 2 v | IGXn IGXn 1 0
function
First order lag (second) 8 LAGm LAGm 1 1
First order lag (minute) v | LAGMm LAGMm 1 1
Derivative (second) 5 LEDm LEDm 1 1
Derivative (minute) v | LEDMm LEDMm 1 1
Dead time (second) 3 DEDm DEDm 1 1
Dead time (minute) v | DEDMm DEDMm 1 1
Velocity computation (sec- VELmM VELmM 1 1
ond) 3
Ve!ocnty computation v | VELMm VELMm 1 1
(minute)
Velocity limiter 6 VLMm VLMm 1 2
Moving average computa- MAVmM MAVmM 1 1
tion (second) 3
I\_/Iovmg_ average computa- v MAVMm MAVMm 1 1
tion (minute)
0 to 1 change detection 8 CCDm CCDm 1 0
g 0 to 1 change detection 8 v" | UEDGm UEDGm 1 0
g 1 to 0 change detection 8 v | DEDGm DEDGm 1 0
8’ Change detection 8 v' | EDGEm EDGEm 1 0
.g Timer (second) 8 *1 | TIMm TIMm 1 0
S| Timer (minute) v | TIMMm TIMMm 1 0
Time out (second) 8 v | TUPm TUPmM 1 1
Time out (minute) v | TUPMm TUPMm 1 1
PGMm_Aand
PGMm_A 1 2 PGMm_B are
Program setter (second) PGMm PGMm_B 0 0 always used as a
2 pair.
PGMMm_A and
. PGMMm_A 1 2 PGMMm_B are
/ ' —
Program setter (minute) PGMMm PGMMm_B 0 0 always used as a
pair.
Pulse input counter 8 *1 PICm PICm 1 1
. Special module
Totalizer pulse output 2 CPOm CPOm 1 1 output
High limit alarm 8 *1 HALm HALm 1 2
Low limit alarm 8 *1 | LALm LALm 1 2
Square root extraction (Low
cutoff point or less: Linear) 8 v SQAm SQAm 1 1
Square root extraction (Low
cutoff point or less: Zero) v SQBm SQ@Bm 1 1
RS flip-flop v | RSFFm RSFFm 2 0
Hold timer (second) 8 v | HTIMm HTIMm 1 1
Hold timer (minute) 4 HTIMMm HTIMMm 1 1
Previous input variable 8 4 DELAYm DELAYm 1 0
Hold 8 v | HOLDm HOLDm 1 1

* New: Functions that were not available in the YS170 and are newly provided with the YS1700.
“1: The number of times of use was up to four in the YS170, and is increased to eight in the YS1700.
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Text Programming

Function Block Programmin

g Max.
) Command Serial | New* Number |  Number of
3 No. Ceig Syl of Inputs | Parameters B
AND AND AND 2 0
g | OR OR OR 2 0
g | NoT NOT NOT 1 0
& | Exclusive OR EOR EOR 2 0
$ | Multiinput AND v | MAND MAND 4 0
S | Multi-input OR v | MOR MOR 4 0
Multi-input exclusive OR v | MEOR MEOR 4 0
Comparison CMP CMP 2 0
Signal switching sSwW sSwW 2 1
Greater than or equal v | GE GE 2 0
Greater than v | GT GT 2 0
Less than or equal v | LE LE 2 0
Less than v | LT LT 2 0
Inrange v | INRNG INRNG 3 0
_ | Outofrange v | OUTRNG OUTRNG 3 0
& | Jump GO @<label name> i _ _
g Not available
-§’ Conditional jump GIF @<label name> Not available — -
3
‘T | Jump to the sub-program S;)niiB@«ubprogram SuUB@n (“1) 4 0
K]
% | Conditional jump to the sub- GIFSUB@<subprogram IFSUB@n 4 1
§ program name> (*1)
Condition comparison jump . GTSUB@n
to the sub-program v | Not available *1) 4 2
Jump to the sub-program . SSUB@n
(for nesting) Not available (2) 0
Conditional jump _to the sub- Not available IFS*SUB@ 4 1
program (for nesting) n (*2)
Condition comparison jump
to the sub-program (for v" | Notavailable :\3?2;] B@ 4 2
nesting)
Sub-program startup SUB@<subprogram Not available _ _
name>
Sub-program termination RTN Not available _ _
[0
>
2 | Sregister change CHG Not available - -
g
a
61? S register rotation ROT Not available - -
¢ | Basic control
S BSC1, BSC2 BSC1, BSC2 1 0
S
S | Cascade control
w CsC CsC 2 0
[
S | Selector control
o SSC SSC 2 0
0 Storage register terminal _ _ _ Register 1 0
9] name
<
O | Storage register terminal Register
: . - - - 1 1
with enable switch name

* New: Functions that were not available in the YS170 and are newly provided with the YS1700.
“1:n=11t0201; *2: n =201 to 256
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YS1000 Series

YSS1000 Setting Software

PC utility software for parameter setting and user program development
» Parameter settings for the following models:

YS1700, YS1500, YS1310,
YS1350, and YS1360

» User program development for
the following model:

YS1700

Three ways of connection:
» USB, RS-485, or Ethernet

Two type of programming language:

ISB-R5232C
dedicated
adapter cahle

» User-friendly Function Block
Programming

*  Well-established Text Programming

| Functiom EllnckPrngrammingf: E!ew > Text Programiming

) ; . . = Uprevard compatibility for running =170 user programs
- SIHE (DFRCIETITING) (S COMmEEg) MutilEs i B2l oz -Cu:up;ﬁersiu:un tu:Fuon ava?;able for imgurting from HSMSQ far SLPC=
= Eazy debugging (online maonitor)

[Data conversion functions iz under deseelopment 1

= 1 N STEP PROGR &M COMMENT
o To T I LD DI
= = =] 2 NOT
3 GIF 8
-ﬁ @ !3:::‘;;'. Camments :| ETSERE
= BT FL11
Es, B LD P :

- TOET T :
E.‘ 8 LD D04 :
% "“"““‘“' 3 NOT :

- hepre-- i __“J GIF 24 _

% Repre .2y S 25 times larger in-controller
et TR ¢ program capacity:
| e \\H___% 400 steps — 1000 steps
— — 1 T

;ﬁf’g*“
Subprograrm
== prog :

—y

| controller program capacity. * Calculations of values in engineering units: Floating- paoint
400 modules 4 farmat _ _ o
— ——— * Mew calculation modules: Exponential, logarithmic, temperature
compensation, pressure compensation, and more
+ Parts of program can be saved in subprogram units for reuse

{E. w
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Window Configuration of YSS1000

Toolbar

Filef) EdittE} View() Go
DS H & %@

unication{Sr  Windowd  hitgh

o4

~{7] System Data
EHL Parameter
E1-7j Data Sheet
[ File information

A g

) Parameter setting
& TUNING MENU PID 1

Menu items

——— Title bar (application name and open filename in brackets)

YSS1000 window

Basic window of configuration

software for YSS1000

Perform all operations on the basic

window

—infx]

10 information

P Parameter commen e i —
K Parameter commen L 3 Setpointizakie]]
B Perameter Setting PE1 Propartional band 1 00 %
) Event Integral time 1
E--D. Eg:c.:ram _— - GONFIG 1 o Derivative time 1
- GONFIG 2 SFAT adjustable setpoint filter 0om
- fg “}ESLSE SFE Adjustable setpoint filter 0000
S ENGMENU 2 am Har-linear contral eap widt.. 00 %
EéSDP AN a1 Hor-linear control gain 1 0000
GOMM PHI High limit alarm sstpoint fo [
GX1 TABLE PL1 Low limit alarm setpoint for, 0
G2 TABLE
L ENGMENU 3 HH1 High-high limit alarm setpo [
e PGMI SET LUt Low-low limit alarm setpoin [
Process data area 1 EIGDM.?AS;& DL Alarm setpoint for deviatio. 0
E:;::z;?f::’g::’:mm .. K CONST i WVelacity alarm setpoint for 0
User's pragram = ENG.MENL 4 W1 s bocityalermitime satpos, ols
Onlyitor Y5100 £ ; ESQEE ! st Alarm hysteresis 1 0
- Y SGALE MH1 High limit setpoint of Myl 0o|%
Low limit setpaint of M1 00

ToolStripStatusLabel

P Parameter comment

K Parameter comment

Register view.

Folder structure view

When a document window for register
setting opens, registers are shown in the

lower-left pane.

Various setting windows:

« Window for parameter setting

« Window for event setting

« Window for data sheet creation

« Window for program development
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YSS1000 Function Overview

B Settings That Can Be Made Using YSS1000

YSS1000 is computer software for setting and developing the parameters and user programs
for YS1000 Series controllers, on a computer. Linking YSS1000 to a YS1000 Series controller or
setter enables tuning and subprogram monitoring to be done online.

YS1700 in Program Mode YS1700 and
. YS1500in | YS1310
Settings in YS1000 Description Function Text Function | YS1350
p Block ) Programming Selection | YS1360
rogramming Mode
File information, 1/0 comments, and
! ' v v v
Data sheet parameter comments can be set. v
Parameter The PID parameters, tables, scales
settin ' ’ ’
g (Ij’:tr:meter constants, and other parameter 4 4 v 4
values can be set.
Messages to be displayed in a
Event display settings dialog box that will appear when a 4 v v 4
predefined event occurs, can be set.
Function block Qser programs can be developed by
. simply connecting modules to each v
programming
other.
User program
develcp)prgent User programs are coded as
Text conventional text descriptions in
roqrammin Reversed Polish Notation. Text v
prog 9 programs of up to 1000 steps can
be coded.
Parameter settings and developed
programs can be uploaded to,
Download and downloaded from, YS1000
Upload Series controllers. (Downloads to v v v v
Compare the YS1000, however, can only
be performed when the operation
mode is STOP.)
The PID parameters can be finely
. tuned while monitoring the PV, v v v v
Tuning SV, and MV trend graphs, and the
_— operation mode can be changed.
Communication - - -
Register Registers used in the user program v v
monitor can be monitored.
Function block Function block diagrams configured
X by control modules in user programs 4 v
monitor .
can be monitored.
Module Input and output values of modules v
monitor can be monitored.
. The set event messages can be
S\'/rgﬁtlegiid la made to appear for testing on the v 4 4 v
P8y 1 YS1000 controller.
Parameter settings and user
Save programs setin YSS1000 or,
File Open downloaded from YS1000 Series v v v v
Compare controllers, can be saved to a
computer disk.
Print Parameter settings gnd user v v v v
programs can be printed.

TI01B08A01-01E
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B Inspection support utilities (under development)

B Data conversion functions (under development)

® YS100 data conversion:

Used to import data from YS100 Series instruments to the YS1000 Series. Parameter settings
and user programs can be read out from YS100 Series instruments and converted into data in
the format for the YS1000 Series. User files created using the Model YSS10 or YSS20 program-
ming package can also be converted into data for the YS1000 Series. The converted data can be
edited, saved to afile, printed, and uploaded to YS1000 Series controllers as data for the YS1000
Series.

® SLPC data conversion:

Used to import data from SLPC programmable indicating controllers to YS1700 controllers. Pa-
rameter settings and user programs can be read out from user ROMs for SLPCs and converted
into data in the format for YS1700s. The converted data can be edited, saved to a file, printed,
and uploaded to YS1000 Series controllers as data for the YS1000 Series.

To read data in user ROMs for SLPCs, an optional ROM reader is required.
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Model and Suffix Codes
YS1000 Series Model and Suffix Codes

Model Suffix Code | Option Code Description
YS1700 Programmable indicating controller
YS1500 Indicating controller
YS1310 Indicator with alarm
YS1350 Manual setter for SV setting
YS1360 Manual setter for MV setting
-0 Always 0
0 Basic type
1 Basic type with expandable I/O (*1)
2 Compatible type for YS100 (with YS100 case)
Type 3 Compatible type for YS80 internal unit, compatible type for EBS, I, EK and
HOMAC (*2) (Note1)
4 Compatible type for YS80 (compatible size for YS80 with YS100 terminals)
(Note1)
5 Compatible type for pneumatic 100 Line (with YS100 terminals) (*3) (Note1)
Power supply 0 100 V AC and 24 V DC dual power driven
1 220 VAC
/AO01 mV input
/A02 Thermocouple input
/A03 RTD input
/A04 Potentiometer input
Direct input (*4) /A05 Isolator
/A06 Two-wire transmitter input (isolated)
/AQ7 Two-wire transmitter input (non-isolated)
/A08 Frequency input
/DF Direct input with Fahrenheit temperature range function (*10)
/A31 RS-485 communication (PC-link, Modbus, YS protocol, peer-to-peer) (*5)
Communication /A32 DCS-LCS communication (*6)
/A34 Ethernet communication (Modbus/TCP) (*7)
Explosion-proof /FM FM nonincendive approved (FM Class |, div 2) (*8) (Note2)
Hard manual device /NHM }/’\\Ilig’:g;)t hard manual device (always provided with standard models) (*9)
*1:  Applicable to YS1700 only. This option comes with an 1/0O expansion terminal block (Model YS010) and a 3-meter I/O
expansion cable (Model YS011).
*2:  Fitsinto and can be connected to a YS80 housing (Model SHUP). (Model SHUP-410 EK- and HOMAC-compatible housing and
Model SHUP-100 EBS and | Series-compatible housing need to be ordered separately.)
*3:  AlLine-compatible housing (Model 100) needs to be ordered separately.
*4:  The direct sensor input option can only be specified with suffix code -02x, -04x, or -05x. Only one input type can be specified.
*5: Cannot be specified with suffix code -03x. Options A31 and A32 cannot be specified at the same time.
Please specify the communication options /A31 (RS-485 communication) to directly communicate with the CENTUM
CS3000.
*6:  Not applicable to Model YS1310. Options A31 and A32 cannot be specified at the same time.
Please specify the communication options /A32 (DCS-LCS communication) to communicate with the CENTUM
CS1000/CS3000 through the SCIU.
*7:  Option A32 can only be specified with suffix code -00x or -01x.
*8:  Can only be specified with suffix code -00x or -01x.
*9:  Option NHM can only be specified for Models YS1700, YS1500, and YS1360. Unless specified, a hard manual de-
vice is featured.
*10: This option can be combined only with option code /A02 or /AQ3. If option code /DF is specified, Fahrenheit tempera-

ture range can be available for direct input range in addition to Centigrade temperature range. In case of specifying
Fahrenheit temperature range for direct input, option code /DF is required. When the direct input temperature range
may be changed to Fahrenheit temperature range after shipment, also specify option code /DF.
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Special specifications: CE Mark- or FM nonincendive-compliance is not available for products with any option that
is handled as a “special specification.”

Note: The shaded types in the above tables are still under development (the order entry is not yet available.)

Note1: The suffix codes Type 3, 4, and 5 are currently under development. The release is scheduled for August 2007, and the first deliv-
ery will be in September 2007.

Note2: An application has been made for the FM non-incendive approval. The certification and sales release is scheduled for June
2007, and the first delivery will be in July 2007.

Model Suffix Code Description
Setting Software for YS1000 Series
YSS1000 -0 Always 0
| 0 Always 0 (with CD media and proprietary cable)

B Accessories (sold separately)

Product name Model Remarks
SHUP standard housing SHUP-000 | Available for YS1xx0-03x (Replace for YS80 Series)
SHUP long housing SHUP-100 g::;}l:)ble for YS1xx0-03x (Replace for | Series or EBS
SHUP EK/HOMAC housing SHUP-420 | Available for YS1xx0-03x (Replace for EK/HOMAC Series)
100 Line pneumatic instrument replace housing | YS006 Avanable for YS1xx0-05x (Replace for 100 Line pneumatic

instrument)

120 Q terminating resistor (*) YS020 For RS-485 communication
250 Q shunt resistor YS021 For a built-in 24 V transmitter power supply

The YS1000’s main unit has a built-in terminating resistor,which can be selected for use by setting the relevant
parameter. If a terminating resistor is used in another device at the termination of the same communication system,
an external terminating resistor needs to be provided to match the terminating resistance of the YS1000’s built-in
terminating resistor.
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Housings for Replacement of Earlier Series

Compatible with the existing cases and housings of earlier series

Y31000 Series Standard Case *1: A, compatible case ik used to replace the existing caze of an earlier series.
#2008 compatible housing is used to replace the entire, existing housing of an
eatlier series.

armpatibility with the Y5100 Series
alzo considered in the terminal
ize (M4), terminal arrangement,
fid Aummber of terminals

1111111111'%
. £ A X R R E X B R R |

Expandable /0

Preumatic 100 Line ["2)

| EBS
(%2)
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Difference in Form Depending on Suffix Code

¥51xx000x Basic Type ¥51xx001x Basic Type with Expandahle I/0

Model with expandable /0
attached to & ¥31000
standard case.

¥31000 standard case

Expandable I/0 cannot be
connected later.

,,:d"
L
I
*
|
*
"
'.
.
.
'

¥S51xx002% Compatible Type for ¥S100 ¥S1xx003x Compatible Type for

¥S80 Internal Unit

¥ 5100-compatible casze
An Ethernet part or expandable
11D is not available.

Supplied in a case compatible
with ¥ 530 Series' internal units
and used to fit into the housing.

Fitting to the following housings (sold separately):
= SHUP-000 'S80 Series replacement housing
+ SHUP-100 special housing for VEBS Series
replacement
* SHUP-430 special housing EK/HOMALC
replacement

¥51xx005= Compatible Type for 100 Line

Supplied in a case compatible with Y3100 Series'
internal units and used to fit into a housing of the
Y580 Series

Y 3100-compatible case

An Ethermet port or

expandable /0 is not

available Fitting to the following housings (sold separately):
+ ¥ 5006 special housing for 100 Line

pneumatic controllers
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Note on Using the YS100-compatible Case

B When Using YS100-compatible Case:
» Asignal converter can be built in (for direct connection to a sensor).

* The YS110 standby manual station can be plugged in.

Configuration ¥When Chaoosing ¥51000 Standard Case

Internal Linit Case

Configuration When Choosing ¥5100-compatible Case

) Internal Linit

Converters can be built
into this part

TI01B08A01-01E
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Functional Restriction Depending on Suffix Code

. . e Use with DCS-LCS
Suffix | Terminal Arrange- | Expandable | Built-in RS-485 g
Replacement | Ethernet Communica-
Code ment (Note 1) /10 Converters Housing (Note 4) tion (Note 4)
-00x | YS1000 v v v
YS1000 with
(Note 5) | -01x expandable I/O Y d Y Y
-02x | YS100-compatible v v v
Connector (needs v v
-03x housing) (Note 2)
-04x | YS100-compatible v
) Connector (needs v v
05x housing) (Note 3)

Note 1:  Models YS1xx0-03x and -05x are supplied in a case compatible with internal units, so they need housing for signal wiring.

Note 2:  Use one of the following housing according to your purpose:

Instrument to Be Replaced Housing to Be Used
YS80 Series SHUP-000
| Series or EBS Series SHUP-100
EK or HOMAC Series SHUP-420

Note 3:  Use the housing below where necessary:

Instrument to Be Replaced Housing to Be Used
100 Line pneumatic instrument YS006

Note 4:  RS-485 and DCS-LCS communication cannot be used together.
Note 5:  Applicable to YS1700-01x only.
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Terminal

YS1500 and YS1700 Basic Type:
Terminal Arrangements in Single-loop/Cascade/Selector Modes

(Optional code /A34) Analog Inputs
Ethernet Communication Single loop mode

Analog Outputs

Cascade mode Selector mode \

310-10v8041L0 IL

00-2002°0€4eN

Manipulated output variable 1 - - -
P P 10BASE-T/100BASE-TX Measurement input Measurement input 1 Measurement input 1
Y1 RJ45 connector X1 X1 X1
Current output @) Active LED (left side) < Voltage [(D]p«Voltage + Voltage
u20ma b0 «—ClE) Color Contents Ca (1.|2 sthC) @P (112 %tC) 9%(1.”51 %tC)
i ; OFF Stopped
Manipulated output variable 2 Orange Se:ﬁ duplex Cascade setting input || Cascade setting input || Cascade setting input 1
Y2 ] X2 X2 X2
Voltage output 0[@] Green Full duplex || «Voltage «Voltage «Voltage
- - : input input input
(1-5V DC) SIZ] 00|L<I>rr]k LED (rclir::riz) (@5 v DC) [@P—15y Do) 11-5 v DC)
Setpoint output OFF Stopped Output tracking input || Measurement input 2 || Measurement input 2
| Y3 ] X3 X3 X3
0@ Orange 10 Mbps kVoltage kVoltage kVoltage
Voltage output Sl Green 100 Mbps input input input
(1-5vDC) [®o*—5v0) [®—45voe) (®—45voe)
To the extended i ; P
For manipulated ﬁutput variable 2 and /O terminals XZeed forward input XZeed forward input C;:cade setting input 2
setpoint output, the output type can _
e changed s e g ot veeteny 0t o MO o 0]
selection Y3S, engineering ®<7(1-5 vV DC) @]‘ (1-5V DC) ®<7(1—5 Vv DC)
K parameters. j ‘ If feed forward input is not used, If cascade setting input 2 is not
the terminals can be used for used, the terminals can be used
. 1 ® 7 k output tracking input. for output tracking input.
J 4 > 2 3
If the terminals concerned are used 5 4 (For optional code /A0O)
e as digital output, an external power 5 q q
DTN I A RO e  supply is always required. 7 6 Direct Input Signal Output
For use as digital input6 | For use as digital output 1 7 9 ) 7 ’7 (@ Vi%';)&:ﬁe
DI6 DO1 ) 30 9 [(9lo— (1-5V DC)
T el SO o O
g el =
L I<Fact(|)w default>fSing{/eCI§)op: Hdigh 34 33 13
<Factory default> imit alarm output for ascade
Used a;yDO1; it does not function. | or selector: 1st loop alarm output 35 14
For use as digital input 5 For use as digital output 2 36 37 16 15 go"r‘]é?ﬁgﬁ’]’ma' @
R e () "E‘%]-.:. 39 18 @p
‘L_Q P o QE‘? H % @ 19 FAIL output always requires
= <Factory default> Single loop: Low G 0 external power supply.
<Factory default> limit alarm output for PV Cascade 1
Used as DO2; it does not function. | or selector: 2nd loop alarm output

9
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For use as digital input 4 For use as digital output 3

D4 DO3[ + &3]
rwl’t‘;hieii o = 1 |

<Factory default> Single loop: Velocity
,,,,,,, alarm or deviation alarm output

<Factory default> Cascade: O/C status output

Used as DO3; it does not function. | Selector: L/R status output

For use as digital input 3 For use as digital output 4

| DI3 | | DO4]

LM (o = &[G}
L he el &

<Factory default> <Factory default>
Used as DO4; it does not function. | C/A and M status output

For use as digital input 2 For use as digital output 5

DI2 DO5

T (o = o)
L el & ]

<Factory default> <Factory default>
Used as DO5; it does not function. | C/A and M status output

For use as digital input 1 For use as digital output 6

| DI ] D06

R = G2
L el e

<Factory default> <Factory default>
No function Used as DO1; it does not function.

o

o

o

Digital input hardware specifications: Digital output hardware specifications:
When voltage is present For no voltage Rating DC o
ON:-0.5t01VDC  ON: resistance of 200 Q or less 200 mA or less (resistive load)
OFF: +4.5t0 30 VDC OFF: resistance of 100 kQ or more
Input contact rating: 5V DC, 20 mA or more
Digital inputs and digital outputs can be selected and used using the DI/DO

designation DIO16 to DIO61 engineering parameters. A function can be set
Qsing DI1F to DI6F and DO1F to DO6F engineering parameters.

Measurement
input 1

Connection of Transmitter Supply Power

The figure at the left shows an example
of the wiring for measurement input 1.
Measurement input 2 can also be
connected in the same way.

(Optional code /A32)

(7D)]«— Lcs(+)

[G9)] LCS(-)

(optional specifications)

Direct Input Terminals
V input

m
(optional code /A01)

Thermocouple input
(optional code /A02)

RTD input \
(optional code /A03)

Power Supply [

Supply voltage (AC) Supply voltage (DC)

~

©] Inmmc(O]
©)
Y o L _am

Supp-Iy voltage 24 to 120V DC (£10%) (100 V system)
(DC): 1350 190 V DC (+10%) (220 V system)

QC power supply can be connected without polarity.

Supply voltage 100 to 120 V AC (£10%), 50/60 Hz (+3 Hz) (100 V system)
(AC): 220 to 240 V AC (£10%), 50/60 Hz (+3 Hz) (220 V system)

%

mV input

(A9
[D)e

@ A
@2 0

Match the wiring resistances of
terminals 19 and 21 with each other.,

Potentiometer input
(optional code /A04)

Two-wire transmitter input
(optional code /A06, /A07)

Two-wire transmitter input
(optional code /A06, /AQ07)

100%

0%
Potentiometer
input

Match the wiring resistances of
terminals 19 and 20 with each other,

:Fwo-wire

transmitter
Supply voltage " “input
required

+
Q Two-wire

transmitter
Case of 4 to 20 mA input
signal not requiring supply power

Frequ

ency input (optional code /A08)

47 input

Two-wire type Power feed type, Power feed type,
(voltage, contact) two-wired three-wired
Signal +
ot [9k—
m ~Frequency Frequency Frequency

@ Power _ input
supply

Na

input

~/

Ly
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YS1700 Basic Type:

Terminal Arrangements in Programmable Mode

Analog Outputs

Analog output 1
Y1 ]

Current output 9@
(4-20 mA DC) +—G[3)]
Analog output 2

Y2

<[]
Voltage output
(1-5V DC) +—d)

Analog output 3
Analog output 3 can be Y3
changed using analog output-3 [ voltage output 9@
current/voltage switching (1-5V DC)
Y3TP engineering parameter. or current output ‘@
Initial value: 1 -5V DC (4-20mA)

If the terminals concerned are used

. . as digital output, an external power
BIfe[iEI NIV ERET o NOIN(oIVIERY supply is always required.
F N

or use as digital input 6 | For use as digital output 1

| Dié | [pof]
B ofE G,
= clhgme | g
For use as digital input 5 | For use as digital output 2
| DI5 | [D02]
e TR T

For use as digital input 4 | For use as digital output 3

| DI4 | [DO3]

B e | G5

(Optional code /A34)

Ethernet Communication

10BASE-T/100BASE-TX
RJ45 connector

Active LED (left side)

Color Contents
OFF Stopped
Orange Semi-duplex
Green Full duplex

Link LED (right side)

Analog Inputs
Al

nalog input 1

[o]e Vionltalljg%e
(1-5 5 DC)

Analog input 2

X2 [9] Voltage
input
(@ (1-5V DC)

Analog input 3

?

f

Color Contents

OFF Stopped X3
Orange 10 Mbps

Green 100 Mbps

To the extended
1/0O terminals
YS1700-010 only

]

[ |

S NN fE

31

33
(54

35
37

o\ o s oN©

EN\ZANN\TANN ZAEN\ 770N
S /N0 NGOV NP AN /NS

?

[ Vol
(1-5 5 DC)

Analog input 4

M Voltage
[0]0 input
[@]0 (1-5V DC)

f

(Optional code /AOCT) - Analog input 5
Direct Input Signal Output V%Eﬁe
[9[o«— (15 v DO

OIS Voltage
input
@0 (1-5V DC) If direct input (optional specifications)

is provided, analog input 5 becomes

Kdirect input signal output. j

FAIL Output

ON in normal

condition >
Tap”

Connection of Transmitter Supply Power

Analog
input 1

The figure at the left shows an
example of the wiring for analog
input 1. Analog inputs 2 - 5

can also be connected in the
same way.

24V DC
supply voltage

8y
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For use as digital input 3

For use as digital output 4

M

‘voltage o 0@ H§
T | clGoI=

|DO4]
@

For use as digital input 2

For use as digital output 5

DI2

£ B

DO5

For use as digital input 1

| DI1]

£ e

DO6

Digital input hardware specifications:
When voltage is present For no voltage

Software (sold separately).

Digital output hardware specifications:
Rating DC

ON:-0.5t01VDC  ON: resistance of 200 Q or less 200 MA or less (resistive load)
OFF: +4.5t0 30 V DC OFF: resistance of 100 kQ or more
Input contact rating: 5V DC, 20 mA or more

The digital input and output functions can be set using the YSS1000 Setting

)

Power Supply

Supply voltage (AC)

Supply voltage (DC)

~

(@]
©)
Q&

IO
T om

Supply voltage 100 to 120 V AC (+10%), 50/60 Hz (+3 Hz) (100 V system)
(AC): 220 to 240 V AC (£10%), 50/60 Hz (+3 Hz) (220 V system)
Supply voltage 24 to 120V DC (£10%) (100 V system)

(DC): 13510 190 V DC (£10%) (220 V system)

QC power supply can be connected without polarity.

)

K RS-485 Communication M DCS-LCS Communication \

(Optional code /A31)

(AD]e— Lcs(+)

(Optional code /A32)

(optional specifications)

Direct Input Terminals
mV input

(optional code /A01)

Thermocouple input RTD input \
(optional code /A02) (optional code /A03)

E.gj.%e mV input

Match the wiring resistances of
terminals 19 and 21 with each other,

RTD
input

Potentiometer input
(optional code /A04)

Two-wire transmitter input | Two-wire transmitter input
(optional code /AQ06, /AQ7)| (optional code /A06, /A07)

100%

0%
Potentiometer
input

Match the wiring resistances of
terminals 19 and 20 with each other.

@
a8 @b

Two-wire @j_ Two-wire

transmitter transmitter|
Supply voltage iyt | Case of 410 20 mA input
required signal not requiring supply power

Frequ

ency input (optional code /A08)

Two-wire type
(voltage, contact)

Power feed type,

Power feed type,
two-wired three-wired

@ requenc
ﬁ'nput Y

- Signal

Frequency

Power _ input
@ supply

o

(14
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YS1700 Basic Type with Expandable 1/O:
Terminal Arrangements of Expanded I/O

The digital input functions are not set
when shipped from the factory.

Analog Inputs

Analog input 6

X6
[@)c
@

_ B

Voltage
input
(1-5V DC)

?

Analog input 7

| X7 | o
@)

Voltage
input
(1-5V DC)

?

Analog input 8

X8 | e
[@)E

Voltage
input
(1-5V DC)

<«

Digital Inputs

Digital input 7

Digital input 9

i-vg\lltTetagc;i O GPO]% "§

T | o—da]

Digital input 8
DI8
Wit~
:voltagei e 0@ =
s el

with

®

=/

The functions can be set using the DI7F
to DI10F engineering parameters.

~

When voltage is present
ON: -0.5to1VDC
OFF: +4.5t0 30V DC

For no voltage

ON: resistance of
200 Q or less

OFF: resistance of
100 kQ or more

Input contact rating:
5V DC,
20 mA or more

To the rear terminals of the
YS1700 main unit
YS1700-010 only

Rating 30 V DC
200 mA or less
(resistive load)

@ S o 2] N s ] )
%” gglojolglagles) e
~ 7 ~ D
The digital output functions are not set
when shipped from the factory.
. . The functions can be set using the DO7F
Analog Outputs Digital Outputs to DO10F engineering parameters.
Y4Analog output 4 Digital output 7 Digital output 9
Voltage DO7 DO9|
output e@ & al
(1-5V DC) EO]@]‘} %]1}
Digital output 8 Digital output 10
DO8 DO10
@ &
If the terminals concerned are used as %11* %}1"
digital output, an external power supply
is always required. \-

TI01B08A01-01E
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YS1310 Indicator with Alarm

’
I
I
1
|
1
1
1
1
1
I
1
|
1

N

@ 1) | LCD display unit (color LCD): 120 x 320 dots *1
y
(2) | FAIL lamp (LED: red)
(3) | ALM lamp (LED: yellow)
o = (4) | Software key
O (5) | Page key
3H (6) | SHIFT key
3 (7) | Tag label (recommended placement position)
®
When DOB is not used, |
it is possible to use it as DI1.] Measurement input1 Measurement input2
Backlight OFF i X1 X2
DI1 |
© | ©
1
,,,,,,
! A .
: N4 lpsri PSR2 Sy
1
| Square root OFF OFF Square root
! extraction and low extraction and low
! cutoff adjustable cutoff adjustable
! PLC1 PLC2
i
i 4 «
1
1
i
H First-order lag filter First-order lag filter
E PLG1 PLG2
1
1
| ) PV1 = PV2 '
—p ¢
- O----1LCD backlight display
A4 A4

Alarm detections and AND/OR connections

Alarm Alarm

output1 output2

DO1 DO2

B Features:

Indicating alarm monitor for two inputs for simultaneous monitoring of both loops.

1
1
© © |
1
Alarm Alarm Alarm | Alarm
output3  outputd  output5 | outputé
DO3 DO4 DO5 | D06
1
1
1
1

Trend graph display for measured values.

1
1
|
1
1
1
1
1
I
1
|
1
1
1
1
1

High-high, high, low, and low-low alarms can be detected for each of the two inputs.

Logical ANDs or ORs of arbitrary alarms can be set. From among these, a total of six alarms
can be assigned to alarm output contacts.

TI01B08A01-01E
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YS1350 Manual Setter for SV Setting

® (1) | LCD display unit (color LCD): 120 x 320 dots *1
(2) | FAILlamp (LED: red)
(3) | ALM lamp (LED: yellow)
(4) | Cmode key (LED: green), M mode key (LED:
@ yellow)
(5) | SV increase key
(6) | SV decrease key
(7) | Page key
—— (8) | SHIFT key
L=] (9) | Tag label (recommended placement position)
'YOKOGAWA <>
Operation mode
Backlight OFF Measurement input 1 Cascade input  switching input
DI2 X1 X2 DI1
© © © ©
i i
i SV key i

C
OFF

oN,(" osR 1 a OFF
\» LCD-OFF OFF E-MAN Q/
|
1
1
1
1

Square root
extraction and low
cutoff adjustable

PLC1 [M]o*o i
' d/— ——————————————
PV1 PV S\ Sv1
0—> 4—4
display |display ’

alarm detection

____________________________o

——————————————— Backlight

1
1
1
i
:
High/low limit !
1
1
1
1
1
1
1
1
1
1
1
1

© © ©

PH1 PL1 SV output C/M status
DO1 D02 Y2 DO4

B Features:
* A manual loader used to output a remote setpoint signal to a controller.
» Trend graph display for measured values.

* High- and low-limit alarms can be displayed, and contact outputs are available.

TI01B08A01-01E Mar.30,2007-00
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YS1360 Manual Setter for MV Setting

©) J (1) | LCD display unit (color LCD): 120 x 320 dots *1
(2) | FAILlamp (LED: red)
(3) | ALM lamp (LED: yellow)
() (4) | Cmode key (LED: green), M mode key (LED:
@ — yellow)
(5) | MV increase key
(6) | MV decrease key
@ (7) | Page key
(8) | Fast-change key/SHIFT key
® (9) | Tag label (recommended placement position)
Operation mode
Backlight OFF Measurement input 1 Cascade input switching input
DI2 X1 X2 DI

© © © ©

High/low limit of
Manupulated output

MH1,ML1
e MV ke
\ PSR1 y
X, LCD-OFF OFF

Square root
extraction and low
cutoff adjustable

PLC1

d
PV1 PV
[ —
display|display !

1

1

1

i

1

High/low limit H
alarm detection |
1

1

1

1

1

1

1

1

1

1

@g CCE © ©

PH1 PL1 MV output 1 MV output 2 C/M status
DO1 DO2 Y2 DO4

B ettt O

B Features:
* Amanual loader used to output a control signal to an actuator of a final control device.
» Trend graph display for measured values.

* High- and low-limit alarms can be displayed, and contact outputs are available.

TI01B08A01-01E Mar.30,2007-00
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Communication

Supervisory Communication

DCS Communication Compatibility

CEMNTUM
¢S5 1000, C5 3000

DCS Communication
‘ R5-485 or LCS

* |deal means to back up a DCS where reliability is critical,
such as in chemical plants.

» Centralized monitoring and operations via operation windows such as tuning windows and
control group windows on human interface stations (HISs), are enabled.

«  Communication functions can be configured using a standard builder program for the DCS.

»  The DCS function blocks to correspond to individual YS1700s and YS1500s are defined as
SLPCs. Each YS1350 is defined as an SMST-111, and each YS1360 as an SMST-121.

* The YS1310 cannot communicate with a DCS.

* Upto 120 YS1000 controllers and manual setters in total can be connected to each EFCS
in CENTUM-XL, and up to 24 YS1000 controllers and manual setters in total can be con-
nected to each MFCU in uXL.

» Please specify the communication options /A31 (RS-485 communication) to directly com-
municate with the CENTUM CS3000.

» Please specify the communication options /A32 (DCS-LCS communication) to communi-
cate with the CENTUM CS1000/CS3000 through the SCIU.

TI01B08A01-01E Mar.30,2007-00
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Peer-to-Peer Communication

Y5 1700 inter-communication ( Eew )

Multi-loop control can be configured

e Shaed 1D — e—gﬁ;;;".;'a't‘?\) RS-485

il

2

[

.
| o

[deal for multi-variable control such as for boiler instrume ntation.

Cannat be linked to ¥3100 Series interlink (Y3-net).

A maximum of 16 YS1000 controllers and setters can be connected per RS485 link. For 4 instru-
ments from among these, each can transmit 4 analog data and 16 status data.

Any instrument on a RS485 inter-communication link can read all data on the same link (16 ana-
log data and 64 status data).

*  Maximum number of instruments: 32

*  Maximum communication speed: 38.4K bps

* Maximum number of instruments that can transmit data: 4

* Transmitted data: 4 analog and 16 status data per sender (YS1700 instrument)
* Receiverinstruments: 32

« Communication period: 200 ms on average (asynchronous to control calculation periods)

TI01B08A01-01E Mar.30,2007-00



56

Open Network Connectivity

Open network connectivity

Ideal for Small-scale Instumentation
SCADA/OPC Server

Fthermet
(Modbus/TCP)

YS1TH YSITO0 YS1T00

Connectible to PC-link
— Easy connection to FA-M3 via a UT-link module

PLC
Modbus - “
s [ ]

YS1700 YS1T00 YS1700

Connectible to hModbus and Ethernet (Modbusi TCR)
— Easy connection to PLCs, SCADA, OFC Server

TI01B08A01-01E Mar.30,2007-00
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Application Note

Temperature and Pressure Compensation for Ideal Gas

Floating-point format calculations have enabled physical quantities (in engineering units) to be
used in calculations.

® When using calculation modules in the earlier YS Series:

Scaling needs to be performed by the user to normalize physical quantities into the standard
internal data form (0 to 100%) so that those quantities can be processed.

4

® When using a temperature and pressure compensation module in a YS1700:
* Thanks to floating-point format calculations, no scaling is needed.
+ Online monitor enables the interim calculation results between calculation modules to be checked.
- Note: Online monitor can only be used for user programs coded in function block pro-
gramming, and thus cannot be used for those coded in text programming.
m Calculations in YS1700

1. Assign scaling of temperature and pressure input values.
2. Configure a calculation block for temperature and pressure compensation of flow rates of ideal gas.

3. Assign BSC to perform a PID calculation.

© 9

Easy programming
{Function block programming)

TI01B08A01-01E Mar.30,2007-00



58

Boiler Drum Level Control

® Problem in Boiler Drum Level Control with YS170 and SLPC:

* Inthe YS170 and SLPC, single-element control needs to be configured within the user pro-
gram.

+ The YS1700, however, offers the primary direct mode so that the user program can switch
on and off single-element control by changing a parameter.

m Three-element Control:
» Disturbances in drum level are caused by fluctuations in main steam flow.

* Figure 1 shows a typical drum level controller, which measures the drum level (1), main
steam flow (2), and feedwater flow (3) and manipulates the feedwater control valve to regu-
late the drum level. This is three-element control.

e This three-element controller is a so-called cascade controller in which a drum level control
unit is cascaded into a feedwater flow control unit.

m Single-element Control:

» During startup of a boiler, both the feedwater and main steam flow rates remain below the
measurable ranges, and this makes the three-element control with a level controller and
flow controller unstable.

* Insuch cases, it is effective to use single-element control in which the feedwater controller is
bypassed and the drum level controller directly controls the feedwater control valve.

Cascade function (CSC)

(1)
Drum level LIC
PV1
(2)
Steam flow
FF (3)
Feed water
| FIC flow

Single- Thrae-
slameant alemeant

PRDSW 4 -

T

Primary direct mode

Main
steam

Drum water
level

TI01B08A01-01E Mar.30,2007-00
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Boiler Feedwater Treatment
® Chemical Injection (or Chemical Dosing)

+ For safe and efficient operation, the quality of feedwater, steam, and condensate in boiler
plants must be controlled and maintained in the most favorable conditions.

- Example: For reclamation drain from makeup water desalination systems and conden-
sate desalination systems, and equipment washing wastewater in thermal power sta-
tions, as well as acidic or alkaline wastewater from desalinated water production plants,
a treatment appropriate for the properties of the respective wastewater quality must be
employed in addition to neutralization.

» Aflocculant is injected for makeup water treatment, and anti-corrosion agents such as a
deoxidant and pH adjuster are also injected.

* In areas where water supply is limited, industrial wastewater and domestic wastewater need
to be treated and reused.

m Water Quality Control Requires Water Quality to Be Measured with
Various Sensors and Many Analog Inputs to Be Connected.

Objects of Measurement:

+ Dissolved oxygen concentration
» Dissolved oxygen saturation

* Untreated water flow rate

» Untreated water temperature

» Chemical injection rate

« pH

* Untreated water turbidity

» Electrical conductivity of untreated water

m New: Eight Analog Inputs

Expandable [0

5

LIk

[ concentration
Turbidity  Condudiivity PH Do saturation Elaw

t T T emperature
< Water Flow 11 &

Dose

TI01B08A01-01E Mar.30,2007-00
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Compressor Anti-surge Control

m Compressor Control

*  Compressor start and stop
The inlet valve and blow-off valve are controlled efficiently.

* During steady-state operation

The inlet valve is controlled to regulate the blow-off flow rate of the compressed air. (Flow
control)

m Compressor Anti-surge Control

» Selector control (YS’s proprietary algorithm)

The controlled object can be automatically switched over between two different factors,
namely, flow rate and pressure.

* Fast 50 ms control period (programmable mode)
Enables follow-up of sudden process changes, and ensures smooth switching.

» User programming
Control including a start-up sequence can be tailored for various compressors.

Compressor Control Antisurge control

Pressure signal

Pressure signal

Flow signal

Y¥S1700

Compressor

Inlet valve .
A Compressor air

Easy programming
{Function block programming)

TI01B08A01-01E Mar.30,2007-00
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Comparisons

Item YS1700 YS170 SLPC*E
Front display Color full-dot LCD Full-dot LCD Meter
Analog display Available (bar and meter displays) | Available (bar display) Available (meter display)
Digital display Available Available Not available
Trend display Available Available Not available
Alarm display LCD and LED LCD and LED LED
Dimensions 72 x 144 x 250 mm (DIN) (or | 72x144x320 mm (DIN)or87x | 87 x 182 x 480 mm
YS100 or YS80 housing) 182 x 480 mm (YS80 housing)
Weight 1.6 Kg (Basic type) 2.6 Kg 5.4 Kg
User operations Via front panel Via front panel SV and MV: Via front panel
Parameters: Via side panel
Inputs Analog 5+3 5 5
Digital 6 (total of DIs + DOs) +4DOs | 6 (total of DiIs + DOs) 6 (total of DIs + DOs)
Sensor direct 1 (optional: mV, TC, RTD, 1 (optional: mV, TC, RTD, Not available
potentiometer, isolator, two- potentiometer, isolator, two-
wire transmitter, or pulse; not | wire transmitter, or pulse)
available for the basic type)
Outputs | Current 1or2 1or2 1
Voltage 1T+10r2+1 1or2 2
Contacts 6 (total of DIs + DOs) +4 DOs | 6 (total of DIs + DOs) 6 (total of DIs + DOs)
Fail contact 1 1 1
Transmitter power supply 2 (standard), 2 (standard), Not available
or 1isolated (optional) + 1 | or 1 isolated (optional) + 1
non-isolated (standard); non-isolated (standard);
24V DC, 60 mA with over- | 24V DC, 60 mA
current protector
Control | Single loop Available Available Available
loop Cascade Available Available Available
Selector Available Available Available
Dual loop Available Available Not available
PID calculation PID, P, sample PI, and batch PID | PID, P, sample PI, and batch PID | PID, sample PI, and batch PID
Control period 50, 100, or 200 ms 50, 100, or 200 ms 100 or 200 ms
STC Available Available Available
Programming tool PC (USB connection) PC SPRG programmer

Programming method

Text programming or func-
tion block programming

Text programming

Text programming

Programming capacity

Text programming: 1000 steps
(main + sub)

Function block programming:
400 modules

400 steps (main and sub-
programs)

Main: 99 steps
Sub: 99 steps

Hard manual device Available Available Not available

DCS communication Direct connection (CS 3000) or | Direct connection (CS 3000) or | Via SCIU (CS 1000/CS 3000)
via SCIU (CS 1000/CS 3000) via SCIU (CS 1000/CS 3000)

RS-485 Modbus, PC-Link, or YS100 | YS100 Via SCIU

Ethernet Modbus/TCP Not available Not available

TI01B08A01-01E Mar.30,2007-00
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Item YS1700-010/A31/A34 US1000-11/A10 UT750-51 UT551-0D
Front-face display unit | Full-dot color LCD PV/SVIMV LED bar LED + full-dot mono- LED
display, chrome LCD

Analog Available (bar and meter | Available Available Not available

display displays)

Digital Available Available Available Available

display

Trend Available Not available Available Not available

display

:’}IHFIm Available (LCD + LED) Available (LED) Available (LED) Available (LED)

isplay
External dimensions 72 x 144 x 250 mm (DIN) or | 72x144x180mm(DIN) 96x96x100 96x96x100
(YS100 or YS80 housing)
Weight 1.6 kg (basic type) 0.8kg 1kg 1kg
Operation panel Front panel Front panel Front panel Front panel

Output Special key Special key Shared by parameter Shared by parameter

operation key setting setting
Input Analog 8 3 3 2

Digital 6 (total of DIs + DOs) + 7Dls 7 DIs + 16 Dls (two op- 7Dls
4Dls tional units added)

Directinput | 1: Optional (mV, TC, RTD, | (Two out of analog inputs | (Two out of analog inputs | (One out of analog inputs
potentiometer, isolator, 2- | are universal inputs.) are universal inputs.) is universal input.)
wire transmitter, or pulse)

(Not available for the basic
type)
Output | Current 10r2 2 3 2

Voltage 3or2 1 0 0

Contact 6 (total of DIs + DOs) + 7DOs 7 DOs + 16 DOs (two 7DOs
4 DOs optional units added)

Fail contact (Shared by DOs) (Shared by DOs) (Shared by DOs)
Transmitter Power 24V DC, 60 mA 24V DC, 30 mA 15V DC (shared by trans- | 15V DC (shared by trans-
Supply (Two transmitters can be | 2 points mitter output) mitter output)

connected.) With overcurrent protector | 2 points 1 points

With overcurrent protector With overcurrent protector | With overcurrent protector
CONTROL | Single loop | Available Available Available Available
Loop Cascade | Available Available Available Available

Selector Available Not available Not available Not available

Dual loop | Available Available Available Not available
PID Operation PID,P,SAMPLE PI,BATCH | PID PID PID

PID

Control Period

50,100,200msec

50,100, 200,500ms

50,100,200,500ms

100, 200,500ms

STC Available AT,SUPER AT,SUPER,SUPER2 AT,SUPER,SUPER2
Programming Tools PC PC PC -
Programming Method | Text programming or func- | Function block program- | Function block program- | x
tion block programming ming ming
Programming Capacity | Text programming: 1000 | 60 modules 100 modules -
steps (main + sub)
Function block program-
ming: 400 modules
Hard Manual Available Not available Not available Not available
DCS Communication | Direct communication Not available Not available Not available
(CS3000) or via SCIU
(CS3000/CS1000)
RS-485 Communica- | Available (Modbus, PC- | Available (Modbus, PC- | Available (Modbus, PC- | Available (Modbus, PC-
tion link, YS1000) link) link, Ladder) link, Ladder)
Ethernet Communica- | Available Not available Not available Available
tion (Modbus,/TCP) (Modbus/TCP)
Screw Terminals M4 M3.5 M3.5 M3.5
Safety Standards IEC (CE marking certified) | IEC (CE marking certi- IEC (CE marking certi- IEC (CE marking certi-
fied), CSA fied), UL fied), UL
Dust- and drip-proof 1P54 IP65 IP55 IP55
Explosionproof FM FM,CSA - -
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Q&A

No. Category Questions Answers or Steps

1 |LCD Can the LCD brightness be adjusted? Yes.

2 |LCD Does the LCD have a screen saver func- | Yes, it has. ECO (eco) mode is equivalent to it.
tion?

3 |LCD How does the LCD display appear in bright | The LCD is of semi-reflective type; it offers excel-
rooms such as areas near windows? lent visibility even in bright rooms with sunlight

streaming in early in the morning or at dusk.
(Caution: Do not use YS1000 in locations where
the LCD is in direct sunlight. Otherwise, the LCD
life may be shortened.)

4 |LCD Is the LCD replaced on a display unit The LCD is replaced on a display unit basis, by
basis? well-traning service person.

Can the LCD be replaced while control The power supply must be turned off.
continues?

5 |LCD Can the LCD backlight be replaced? Because the backlight now has a long life, the
same as that of the LCD, replacement of the back-
light alone is not required, so replacement of the
backlight only is not available.

6 | Meterdisplay Is reverse swing (low scale limit > high Yes.

scale limit) possible on the PV scale of a
METER Display, etc.?

7 | Meter display What are the differences in scales of an An LCD-based METER Display displays the main
LCD-based METER Display in comparison | and intermediate scale marks, but does not show
with YS807? subscale marks. An accurate value can be checked

on a digital display.

8 | Meter display Are functions similar to those of LCD- The display form is specific to Yokogawa Electric.
based METER Display available on
competitors’ models?

9 | Meter display Is reverse swing (100% at the left of the Not possible as standard. It may be handled by
display and 0% at the right) possible for special order. Please contact to your nearest
analog output (needle) on a METER YOKOGAWA sales office.

Display, etc.?

10 | Meter display Is PV’s log scale display possible? No.

11 | Meter display Can the color of the pointer on a METER It can be changed to green, blue, or pink.
Display be changed (specified)?

12 | Expandable I/O Are there limitations on the models that can | Only YS1700-01x can be combined with expand-
be combined with expandable I/O? able /0. Models other than YS1700 or various

compatible models cannot be combined with
expandable 1/O.

13 | Expandable I/O Can the length of the expandable I/O cable | It is possible by special order. Its length can be
be specified? selected from among 1 m, 5 m, and 10 m. Please

contact to your nearest YOKOGAWA sales office.

14 | Communication Are Ethernet and RS-485 communications | Ethernet and RS-485 communications are optional
optional specifications? Can they be used | specifications. They can also be used in combina-
in combination? tion. (Ethernet is available only in the basic type.)

15 | Communication Can parameters and user programs be up- | Yes.
loaded (read out to PC) during operations?

16 | Compatible housing | For replacement of the earlier models such | The existing housings cannot be used. A compat-
as EK series (also |, EBS, etc), can their ible housing (model: SHUP) for each series should
housings be used as is? be used and the instruments need to be replaced

on a housing basis.

17 | Compatible housing | For incorporation into the earlier model’'s The earlier model’'s compatible types are delivered
compatible housing, is only the internal unit | fitted into the compatible housing (SHUP). They
inserted and used? should be inserted into a compatible housing

(SHUP) and used on a case basis.

18 | Reliability Can aluminum electrolytic capacitors be Parts with a life of 10 years or more are excluded

parts having defined life spans? from parts having defined life spans. Aluminum
electrolytic capacitors have a life of more than 10
years due to use of parts with a longer life and
design taking life into account, so they are not
included in the parts with defined life spans.
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No. Category Questions Answers or Steps

19 | Reliability Is mutual complementary by dual CPU This function is unique in YOKOGAWA product.
configuration specific to Yokogawa Elec- Dual CPU configuration plus Hard Manual offers
tric? high reliability.

20 | Reliability Is an alarm issued in the event of a CPU FAIL contact is output.
failure?

21 | CE marking What about the models (types) compatible | The basic type, basic type (with expandable 1/0),
with CE marking? and YS100 compatible type are compatible with CE

marking.

22 | Setting Software Can the YSS1000 dedicated cable be We do not sell dedicated cable alone; it is available
purchased on its own? when purchased with software as a set. However,

if the cable breaks, etc., a dedicated cable can be
purchased as a special order. Please contact to
your nearest YOKOGAWA sales office.

23 | Setting Software Is a function for connecting with the dedi- | The YS1000 main unit has the function of connect-
cated cable on the YS1000 main unit side | ing with the dedicated cable as standard.
an optional specification? For USB connection using YSS1000, YSS1000

comes with a dedicated cable. YS1000 requires no
optional specifications.

24 | Setting Software YSS1000 is stated to be compatible with The YS1000 main unit has no USB terminal. Use
USB connection. Does the YS1000 main | the dedicated cable to connect to a PC’s USB port.
unit have USB terminals?

25 | Setting Software: Can programs written in text format be Automatic conversion is not available.

user program automatically converted to function block
programs?

26 | Setting Software: Can sequences or logics be written using | Yes.

user program user programs on YS17007?

27 | Setting Software: Can user programs written in text format Yes. However, the notation system is different.

user program up to now be rewritten in function block
programs?

28 | Setting Software: Are computations (functions and com- Control computation, arithmetic operation, and logi-

user program mands) available in text programming and | cal operation are available in both text and function

in function block programming the same? | block programming types.

(Caution: For commands that do not need to be
used due to differences in the description method,
there are cases where only one of the program-
ming types is available. This applies to commands
such as branch commands, CHG (S-register
replacement), and ROT (S-register rotation))

29 | Setting Software: Can debugging be done offline? YS1000 cannot handle offline debugging. Perform

debugging debugging on-line.

30 | Setting Software: When will the SLPC user program conver- | Itis scheduled to be released in 2007.

user program con- | sion tool be released?
version tool

31 | Setting Software: When SLPC’s program ROM is ported to | The program ROM must be disconnected from

user program con- | YS1700, does the ROM need to be discon- | SLPC.
version tool nected from SLPC?
32 | Others: special Can HumiSeal coating be provided? It can be handled by special order.
order Please contact to your nearest YOKOGAWA sales
office.
33 | Others: replacement | Integrators (STLD or YFCT) perform Temperature-pressure compensation is possible

temperature-pressure compensation. Is
this temperature-pressure compensation
functionally replaceable to YS10007?

if the input is analog signal. If the input is pulses,

it can be handled by analog conversion using a
pulse-analog converter. If pulses are counted using
YS1000’s DI input, the minimum input pulse width
needs to be 70 msec or more. (In this case, the
pulse frequency is 7 Hz maximum.)
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Dimensions
Dimensions of YS1000 Basic Type

| Suffix Codes -00x |
—|
56
T
When swung up Note 1
+— Instrument panel thickness: 2.3 to 25 mm 60
72 3
— @ ; _ = Clamp brac:et : ~ _
1 T o
8 — ©)
= s s
O
O oy
Ols j 33
al® @ L
O
T 1
T O ° o ;} ilms - ﬁ ) ] o
L Clamp bracket o
246 250 6 Weight: 1.6kg
Pane Cutout Dimensions Panel Cutout Width for
For single mounting: For side-by-side mounting: Side-by-side Mounting
+0.7 . Number of
689 L instruments L(mm)
to be mounted
2 140
- 3 212
.o 2o 4 284
- 5 5 5 356
o ~ [} - 6 428
g —_— g 7 500
5 5 8 572
S ] 9 644
Y N 10 716
i 11 788
12 860
13 932
14 1004
Trigonometry
Unit: mm

General tolerance = +(value of tolerance class IT18 based on JIS B 0401-1998) / 2

Note 1: If a nameplate, etc. is installed within 60 mm above the instrument, the height of the nameplate,
etc. must be 30 mm or less from the panel surface.
Note 2: To ensure good air ventilation, allow space of 100 mm or more at the top and bottom of the panel.
0920E.ai

TIP Precautions When Using This Type:

»  Option code AOx (direct sensor input) is not available.
» Option codes A31 (RS-485) and A32 (DCS-LCS communication) cannot be specified at the same time.
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Dimensions of YS1000 Basic Type with
Expandable I/O

When swung up

56

| Suffix Codes -01x |

o

Note 1
t— Instrument panel thickness: 2.3 to 25 mm

Expandable I/0 cable
(YS1700 with Expandable 1/0)

72 8
rCIamp bracket
e 0 o {: e = @ [ [
X T [) T 71
CSJ ©
= %
= o &
= IE % g 3
S -
a
(I -
— = = o 132 MIN ] ° |
L Clamp bracket Note 2

250

72

Weight: Main unit 1.6kg +
Expandable 1/0 Cable 320g

Note 1: If a nameplate, etc. is installed within 60 mm above the instrument, the height of the nameplate,
etc. must be 30 mm or less from the panel surface.

Note 2: When installing the expandable 1/O cable, secure the wiring space of at least 60 mm for
a minimum curvature radius of the cable in addition to the mountiing bracket space of 72 mm
from the terminal cover face of the main unit.

For single mounting:

68’7

Pane Cutout Dimensions

1
L%

For side-by-side mounting:

13772

Panel Cutout Width for
Side-by-side Mounting

Yo
P — N~
(52
o -
o
o N
1S
.
<]
o
IN
N
Trigonometry
Unit: mm

220 or more

General tolerance = *(value of tolerance class IT18 based on JIS B 0401-1998) / 2

Number of

instruments L(mm)

to be mounted
2 140
3 212
4 284
5 356
6 428
7 500
8 572
9 644
10 716
11 788
12 860
13 932
14 1004

Note 1: If a nameplate, etc. is installed within 60 mm above the instrument, the height of the nameplate,
etc. must be 30 mm or less from the panel surface.
Note 2: To ensure good air ventilation, allow space of 100 mm or more at the top and bottom of the panel.

0920_2E ai

Precautions When Using This Type:

» Option code AOx (direct sensor input) is not available.
» Option codes A31 (RS-485) and A32 (DCS-LCS communication) cannot be specified at the same time.
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Dimensions of Expandable 1/O Block and
Expandable I/O Cable

| Suffix Code -01x

B Expandable I/0 Terminal Block (YS010)
176
167

= @ q—[ .
eleEEskEEskEEE P 0
9| L MaxLs = N
)
& 335
(when mounted on DIN rail)

[
[
[
Tl
Tl
Tl
Tl
il
%

= Weight: 260g

B Expandable I/0 Cable (YS011)

R1.25-4

Ground wiring: 1.25mm2, green
Length:500+£50mm

\

(70)

3000+50mm (40)

Weight: 320g
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Dimensions of Compatible Type for YS100

| Suffix Codes -02x

Unit: mm
S
=
53
Wh
en swung Up — Instrument panel thickness: 2.3 to 25 mm
8 | 60
| 8 o ] — _‘«_) ! e !
E 3
O
= ]
g > N D 5]
=k 8 [YomoamA 5] || of
o I
O
(=9~ J| == = e 1 T
72 22 3 320
Note 1: If a nameplate, etc. is installed within 60 mm above the instrument, the height of the nameplate,
etc. must be 30 mm or less from the panel surface.
Note 2: To ensure good air ventilation, allow space of 100 mm or more at the top and bottom of the panel.
Note 3: General tolerance = +(value of tolerance class IT18 based on JIS B 0401-1998) / 2
TIP

Precautions When Using This Type:
» Option code AOx (direct sensor input) is available
» Option code A34 (Ethernet) is not available.
* Option codes A31 (RS-485) and A32 (DCS-LCS communication) cannot be specified at the same time.
» Option code FM (FM nonincendive) is not available.
» CE Mark-compliance is underway.

*  Not dust- or splash-proof
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Dimensions of Compatible Type for YS80 Internal
Unit

| Suffix Codes -03x |
TIP . . . .
Use this type with the SHUP housing for YS80 Series
Unit: mm
S e o & = o
= B VY VS ey & —
a—Dy CC o O™ COo Vo)
Oy CITro T am—s omp ©
Is==== .
[——-—- i ————— - —— s Y ca—]

53
Note 1
When swung uP*f”‘k —Instrument panel thickness: 2.3 to 25 mm
3
72
S S
O
O o
D <t (<X < N
D 3 <~ © ()
= — 8 3
O
O
—T T
=
— éE"‘-_E” —_ = = ||
22 f 345 5

Note 1: If a nameplate, etc. is installed within 60 mm above the instrument, the height of the nameplate,
etc. must be 30 mm or less from the panel surface.

Note 2: To ensure good air ventilation, allow space of 100 mm or more at the top and bottom of the panel.

Note 3: General tolerance = +(value of tolerance class IT18 based on JIS B 0401-1998) / 2

Precautions When Using This Type:
* Needs a separately sold housing for installation and wiring.
»  Option code A34 (Ethernet) is not available.
»  Option code A31 (RS-485) is not available
»  Option code FM (FM nonincendive) is not available.
*  Not compliant with CE Mark

*  Not dust- or splash-proof

Instrument to Be Replaced Housing to Be Used
'S80 Series SHUP-000 YS80 special housings can be
| Series or EBS Series SHUP-100 } used to replace I, EBS, EK, and
EK or HOMAC Series SHUP-420 HOMAC Series.
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Dimensions of Compatible Type for YS80

TIP

| Suffix Codes -04x

Requires the same panel cutout dimensions and has the same depth as those of the YS80 Series.

The terminal arrangements are almost the same as those of the YS80 Series.

[ -
0000000 ||

70

Unit: mm
~
=
When swung up
3 :2.3t025 mm o 60
" <
< © —
3 (A i g
= =
E o o
22 443.8
493.05 (6)

Note 1: If a nameplate, etc. is installed within 60 mm above the instrument, the height of the nameplate,
etc. must be 30 mm or less from the panel surface.

Note 2: To ensure good air ventilation, allow space of 100 mm or more at the top and bottom of the panel.

Note 3: General tolerance = t(value of tolerance class IT18 based on JIS B 0401-1998) / 2

P Precautions When Using This Type:

Option code AOx (direct sensor input) is available.

Option code A34 (Ethernet) is not available.

Option codes A31 (RS-485) and A32 (DCS-LCS communication) cannot be specified at the same time.
Option code FM (FM nonincendive) is not available.

Not compliant with CE Mark

Not dust- or splash-proof

Not installed in housing (but supplied in a YS80-compliant case).
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Dimensions of Compatible Type for 100 Line

| Suffix Codes -05x
Unit: mm
| S e o = e & °
e 00/ &/ aaro &= —
- D C—C = 4B G&ED
—_ i fio & YH °
] —Note 1
When swung up I-Instrument panel thickness: 2.3 to 25 mm
70 3
L
< @
A
= = [*Jr_ﬁ]
[}
®
22 345 5
Note 1: If a nameplate, etc. is installed within 60 mm above the instrument, the height of the nameplate,
etc. must be 30 mm or less from the panel surface.
Note 2: To ensure good air ventilation, allow space of 100 mm or more at the top and bottom of the panel.
Note 3: General tolerance = t(value of tolerance class IT18 based on JIS B 0401-1998) / 2
Instrument to Be Replaced Housing to Be Used
100 Line pneumatic instrument YS006
TIP

Precautions When Using This Type:

Needs a separately sold housing (Model YS006) for installation and wiring.

Option code AOx (direct sensor input) is available.

Option code A34 (Ethernet) is not available.

Option codes A31 (RS-485) and A32 (DCS-LCS communication) cannot be specified at the same time.

Option code FM (FM nonincendive) is not available.

Not compliant with CE Mark

Not dust- or splash-proof
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