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Notices

B Regarding This User’s Manual

(1) This manual should be passed on the end user. Keep at least one extra copy of the
manual in a safe place.

(2) Read this manual carefully and fully understand how to operate this product before
you start operation.

(8) This manual is intended to describe the functions of this product. Yokogawa Elec-
tric Corporation (hereinafter simply referred to as Yokogawa) does not guarantee
that the functions will suit a particular purpose of the user.

(4) Under absolutely no circumstances may the contents of this manual in part or in
whole be transcribed or copied without permission.

(5) The contents of this manual are subject to change without prior notice.

(6) Every effort has been made to ensure accuracy in the preparation of this manual.
Should any error or omissions come to your attention however, please contact your
nearest Yokogawa representative or our sales office.

B Regarding Protection, Safety, and Prohibition against Unauthorized

Modification

(1) In order to protect the product and the system controlled by it against damage and
ensure its safe use, make certain that all of the instructions and precautions relating
to safety contained in this manual are strictly adhered to. Yokogawa does not guar-
antee safety if products are not handled according to these instructions.

(2) Be sure to use the spare parts approved by Yokogawa when replacing parts or con-
sumables.

(3) Modification of the product is strictly prohibited.

(4) Reverse engineering such as the disassembly or decompilation of software is
strictly prohibited.

(5) No portion of the software supplied by Yokogawa may be transferred, exchanged,
leased or sublet for use by any third party without the prior permission of Yokogawa.

M Force Majeure
(1) Yokogawa does not make any warranties regarding the product except those men-
tioned in the WARRANTY that is provided separately.

(2) Yokogawa assumes no liability to any party for any loss or damage, direct or indirect,
caused by the user or any unpredictable defect of the product.
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Model SMST*E

1. INSPECTION.

This instrument was thoroughly tested at the
factory before shipment. However, when you receive
this instrument:

(1) Inspect for visible damage.

(2) Confirm that the model and suffix codes shown
on the shipping documents, and also on the
nameplate on the side panel, are the same as on
your order sheet.

(3) Confirm that all accessories (see Section 2-4)
are present.

If you have any questions about this instrument,
please contact either your nearest Yokogawa
Sales & Service Office or Yokogawa Electric
Corporation, Tokyo, Japan,

Inspection 1-1
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Model SMST*E

2. GENERAL.

The SMST Auto/Manual Station is available in two
types; SMST-111 provides remote settings for con-
trollers and SMST-121 provides direct manipulated
output to a control valve.

Both models are provided with front panel push-
button switches for operation mode selection (cas-
cade/manual), operation mode transfer by remote
status input, and operation mode identification by
status output as standard specifications.

Both SMST-111 and SMST-121 are discussed in

this manual. Skip any explanations about specifica-
tions and descriptions that are not applicable to
your instrument.

General 2-1

2-1. Standard Specifications.

Input/Output Signals
Analog Input: 1 to 5V DC, 2 points.
Analog Output:
SMST-111: 1 to 5V DC, 2 points.
SMST-121:
1to 5V DC, 2 points.
4 to 20mA DC, 1 point.
Status Input: Contact or voltage level, 1 point.
Status Output: Transistor contact, 1 point.
Fail Output: Transistor contact, 1 point.

Figure 2-1. Front View.

IM 1B4D3-02E




2-2 General

Indicating, Setting and Operation Functions

Process Variable Indicator: 100 mm long scale, with
red index.

Setpoint Indicator: SMST-111, 100mm long scale,
with blue index,

Output Indicator: SMST-121, 39mm long scale,
with memory indexes.

Setpoint: SMST-111.

Manual Setting: Setting speed; 40 sec./full scale.

External Setting: Cascade input signal; 1 to SmV DC.

Operation: SMST-121.

Manual Operation: Front-panel lever, two-speed
operation.

Output Tracking: Output external manipulated input.

Mode Transfer: C/M pushbutton switches or contact
input signals.

.Operation mode identification:
Contact closed in C (cascade) mode.
Contact open in M (manual) mode.

Computation Functions

Square root and low-signal cutoff: Each user-selecta-
ble for process variable input. For signals below
the “cutoff” point, a linear characteristic “output=
input’’ applies.

SMST-111: Selected by side panel switch. Cutoff point
is selected as either 1% or 0% of input span.

SMST-121: Selected by side panel mode setting. .Cut-
off point is adjustable between 0.0 and 100.0 % of
input range.

Cascade input gain bias computation (for SMST-121):
User-selectable by side panel mode setting,.

.Computation formula:
CMV = CGN (CIN + CBI) + CBO
where CMV is computed output, CIN is cascade
input, CGN (gain) is set in range —8.000 to 8.000,
CBI (input bias) is set in range —106.3 to 106.3%,
and CBO (output bias) is set in range  —800.0 to
800.0%.

Output Limiter (for SMST-121) : Can be set only in

C (cascade) mode.
MH (High limit) adjustable from —6.3 to 106.3 %.
ML (Low limit) adjustable from —6.3 to 106.3 %.

iM 1B4D3-02E
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Communication functions for supervisory systems:

Item Functions and specifications

LCS card in uXL field control unit
LCS card in CENTUM filed control station
Process variable and operation mode
SMST-111 Set point

Target card

Data

3 Manipulated output
transmitted nip P

SMST-121 .. .
Output limit setpoint

Remote setting of parameters from a super-
visory computer can be enabled/disabled.

In C {cascade) mode, either cascade input

C (cascade) . .
mode {analog) or supervisory computer set sig-
nals can be selected from the side panel.
Maximum length of SCCD cable to L.CS
Cable | h
ablelength | o dis 100m (328 f1).
Mounting and Wiring

Mounting: Flush panel mounting. Instruments are
in housings, and may be mounted individually
or side-by-side. Instrument may be inclined with
front up to 75°C from vertical (rear of instrument
lower than fromt). (Indicator zero may need
readjustment).

Wiring

Signal Wiring to/from Field: ISO M4 size (4 mm)
screws on terminal board.

Power and Ground Wiring:

100 V version: JIS C 8303 two-pin plug with earth-
ing contact. (IEC A5-15, UL498)

220 V version: CEE 7 VII (CENELEC standard)
plug.

Cable Length: 300 mm.

Housing Dimensions: 182.5 (H) X 87 (W) X 480 (D)
(mm) D: depth behind panel.

Weights:

Instrument Less Housing: 3 kg,

Housing: 2 kg (excluding mounting kit).

Normal Operating Conditions

Ambient Temperature: 0 to 50°C.

Ambient Humidity: 5 to 90% relative humidity
(non-condensing).

Power Supply: Two versions, for “100 V” (standard)
or “220 V” (option/A2ER). Both versions may
use AC or DC, without change to the instrument:

Version 100 VvV 220V

DC (polarity reversible) 20t0 130 V 120 to 340 V

AC (47 to 63 Hz) 80 t0 138 V 13810 264 V
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2-2. Optional Specification.

[/A2ER: For “220 V version’’ power supply.

/MTS: Controller supplied with kit for separate
mounting.

/SCF-GUIM: Mounting kit bezel color change from
standard color (black). Choose color from set of
optional colors (see GS 22DIFI-E). Specify
color code in space [J.

/NHS: No housing, instrument only. See GS 1B4F1-
E to order housing separately.

/NPE: Letters engraved on front panel nameplate.

2-3. Accessory.
Fuse (1 A): 1 each.

Note: The fuse (89510VK) is the dedicated fuse, Do not
use it for other products.

General 2-3

2-4. Model and Suffix Codes.
Model Suffix Code Description
SMST |. ... i Auto/Manual Station”
Indi- 1 With process variable
cator }~ vttt indicator

T o e Pushbutton setpoint

setting, 1to5V

Functions output

Manipulated output
lever, 4 to 20 mA and
1 to 5V output

C/M Transfer §1 . ... ......

With C/M transfer

StyleCode  |+E ........ Style E
/A2ER 220V power supply
JMTS . . .. | With mounting kit
Common Options /SCF-GOM Bezel color change
/NHS . . .. | Without housing
/NPE ..... Nameplate engraving

IM 1B4D3-02E







Model SMST*E
3.INSTALLATION AND WIRING.

To install this instrument, refer to instruction
manual IM 1B4F1-01E “Installation Manual for
Panel-Mounted Instruments”.

3-1. Wiring,

Connect external wires to the terminal board
on the rear of the housing with 4 mm screws. Table
'3-1 shows the wiring connections for this station.
Connect wires in accordance with the model and
suffix codes.

3-1-1. Wiring Precautions:

(1) Furnish all cable ends with solderless crimp-on
lugs.

(2) Connect external voltage-and/or no-voltage-levels
contact input so that the values specified in
Figures 3-1 and 3-2 are obtained. Conductor
resistance and consequent voltage drop must be
taken into account. For contact input specifica-
tions, refer to GS 1B4D3-E at the end of this
manual.

(3) When driving remote equipment such as fail
and alarm outputs, using transistor switch
contacts, wire in accordance with the following
instructions.

O Do not connect any load exceeding the contact
rating of 30V DC 200 mA.

O Connect a protection diode (surge absorber) in
parallel with inductive loads such as relays to
protect the transistor switch from transients
when energizing or deenergizing external circuits.
(See Figure 3-3).

O Match the power polarity to the terminal mark-
ings when connecting the power supply used
to drive the external equipment. (See Figure 3-3).

O Transistor contacts cannot be used directly to
'switch (open and close) alternating current (AC)
loads. Relays (or similar devices) must be used
between the transistor switch and the load.
(See Figure 34).

Input status
ON OFF

Status input

i Contact closed Contact open
Transistor
Contact | contact (source up to (source at least
or 200 ohms) 100 kohms)
Voltage Vol LOW: HIGH:
Voltage —051to +1V | 4.5 to 30V

Installation and Wiring 3-1

No-voltage I
Contact

Close: Less than 200
Open: Greater than 100k

Figure 3-1. External Contact Input Connections.

+ - —— SMST
- © |
Voltage Current ! £ IE 4
- ©
"ON: —1to +1V L

"OFF: 4.5 to 25V

L]

Figure 3-2, Voltage Level Input Connection.

Protection Diode

e

SMST — - +
©)
T
P W
TN
3 y : s b 4
5 __|I

k
A

S ,_ll_\ Do not con-
\J = nect this way.

External
Power Supply

Figure 3-3. Contact Output Connection to External

Load.
Protection Diode
SMST —-— ¢
®
. :T
Ll | A
e | A
°_"—'{
. External Power AC Power
_____|Supply Supply
-{24V DC)

Figure 3-4. Connections for Switching an Alternating
Current (AC) Load.
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3-2 Installation and Wiring

3-2. Terminal Board Wiring.

o]
CRENNo
®
®

o 2o
® @
© oo
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® ®
® ®
© 20
@ g@
® ®

O

Figure 3-5. Terminal Arrangement.

Model SMST*E

Install the terminal cover after completing the wiring.

Terminal Cover

Figure 3-6. Removing the Terminal Cover.

Table 3-1. Terminal Connections.
Terminal Description Terminal Description
Designation P Designation P
17 +
; i > Process variable input, 1 to 5V DC 18 _ Communication *1
3 + . s 19
4 > Auto (“cascade”) input, 1 to 5V DC 20
5 21 1= Fail output (— terminal}
6 A + Manipulated output 1, 4 to 20mA DC
7 B — 7 (SMST-121 only) *2
8 c -+ _ Manipulated output 2 {SMST-121) or
9 D - Set point output 1 (SMST-111), 1to 5V DC
10 F + Manipulated output 3 (SMST-121) or
H - t poi 1 2 T-111), 1 to 5V
:; -_'- > Mode transfer (contact input) J Set point output 2 (SMS ) ° pc
13 K
14 L
15 + M
16 — > Mode {contact output) N 4+ Fail output (+ terminal)

*1: Use shielded twisted-pair cable (SCCD, see GS 34B6T1-01E).
*2: |f these terminal are not used, connect them together.

IM 1B4D3-02E
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4. PRINCIPLES OF OPERATION.

4-1. Circuit Description.

Figure 4-1 and 4-2 show the circuit block dia-
grams of the Auto/Manual Station.

4-1-1. Analog Input Circuit.

The process variable input signal (1 to 5V DC) is
applied to the high resistance Ryy (1 M ohm) and
filter circuit R1 and C1. If the input line is discon-
nected, resistor Rpy connects the input terminals
(+ and -) together to prevent uncertain voltage signal
from being applied to the input (+) line. Resistor R1
and capacitor Cl consist of an input filter circuit
with time constant — approximately 0.1 seconds. The
negative input terminal (-) is used as a “COMMON”’
terminal.

4-1-2., Analog/Digital Converter.

The .analog input signal is selected by the input
multiplexer and applied to the comparator A/D
converter (consisting of a comparator, CPU, DfA
converter, and buffer amplifier Al), where the
analog input is converted to a digital signal and stored
in the data memory (RAM).

4-1-3. Status Input Circuit.

The C/M transfer status input is insulated by the
input transformer and is applied to the input port,
then stored in the RAM. At the same time as the
status input signal is read, the front panel switch
(SET, C, A, M, and MV) statuses as well as the side
panel switch (key and slide switches) statuses are read
in the RAM.

Principles of Operation 4-1

4-1-4. Data Processing Circuit.

When the input data is read, the microprocessor
(CPU) performs data processing according to control
programs in the ROM. Controlled results are output
via the D/A circuit or the output port. If a supervi-
sory system is connected, controlled data is trans-
mitted via the communication interface. The com-
munication line is isolated by a photocoupler. The
WDT (Watch Dog Timer) monitors the CPU — if the
CPU fails, the FAIL lamp lights and a FAIL contact
is closed. If the CPU fails, the circuit is separated
from the manipulated output circuit (for SMST-121)
automatically, and the manipulated output can be
provided by adjusting the manual control lever.

4-1-5. Analog Output Circuit.

The analog output signal is fed to the current out-
put circuit (for SMST-121) or voltage output circuit
via the buffer amplifier and output multiplexer.
The negative output line is used as the “common”
line (see Figures 4-1 and 4-2).

4-1-6. Status Qutput Circuit.

The output sighal is isolated from the output port
by a transformer and output as an open collector
contact.

IM 184D3-02E
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Principles of Operation .
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Principles of Operation
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4—-4 Principles of Operation

4-2. Functions.

4-2-1. SMST-111.
Figure 4-3 shows the functional block diagram of
the SMST-111.

Status
Computer Input
P Variabi Setting for C/M
(Prs)cT:s t'a € Cascade Signal Transfer
put ] Input® )

H CASO-.
E L Neme

(Low-input cutoff
point 1%)

‘Setpoint Setpoint C/M Status
Output 1 Output 2" Output

Figure 4-3. SMST-111 Functional Block Diagram,

Square Root Extraction

Process variable signals can be subjected to square .

root extraction. Low-signal cutoff for process variable
input is user-selectable. Figure 4-4 shows the input-
output characteristics when the low-signal cutoff is
provided or not provided. For signals below the
“cutoff” point, a linear characteristic “output = In-
put” applies. When the input is greater than 1% of
span, a square root extracted output is provided. .

e Without Low-signal Cutoff
Output

Square Root
Extracted Output

—25% * <5

Linear Output

—25%
e With Low-signal Cutoff
10% b=--- Square Root
/ Extracted Output
/
’
iy
/ i
—25% * <3 L
1%
Linear Output

—25%

Figure 4-4. Square Root Extraction.

IM 1B4D3-02E

Model SMST*E

4-2-2. SMST-121.
Figure 4-5 shows the functional block diagram of
the SMST-121. ) '

Status
Computer Input
Setting  C/M for
Cascade signal  Transfer

Input C)
S

Gain & Bias H
Computation H
H

! H

.

Process Variable
(PV) Input ®

®
Control Control Control C/M

Status
Output 1 Output 2 Output 3 Output

Figure 4-5. SMST-121 Functional Block Diagram.

Square Root Extraction

Process variable signals can be subjected to square
root extraction (low-signal cutoff point is adjustable).
Figure 4-6- shows the square root extracted output
characteristics when the low-signal cutoff is provided.
For signals below the ‘““cutoff” point, a linear charac-
teristic “output = input” applies. For signals above
the “cutoff” point, square root extracted output is
provided.

Output .

Square Root
Extracted Output

e 0, {L
—25% ” Low-signal Cutoff Point Input
(Adjustable)

Linear Output o
N

Figure 4-6. Square Root Extraction.

—25%
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Cascade Input Scaling.
Cascade input can be subjected to gain and bias
computation (user-selectable).
Computation formula:
CMV = CGN (CIN + CBI) + CBO
Here CMYV is computed output, CIN is cascade
input, CGN (gain) is set in range -8.000 to
8.000, CBI (input bias) is set in range —106.3
to 106.3%, CBO (output bias) is set in range
—-800.0 to 800.0%

Output Limiter (in C mode only). :
MH (high limit) adjustable (~6.3 to 106.3%)
ML (low limit) adjustable (-6.3 to 106.3%)

Current OQutput Characteristics

With the output signal decreased, when the output
signal is below —-6% of span, the current output is
approximately 0.8mA (-20% of ‘span). With the
output signal increased, when the output signal is
greater than —5% of span, the current output is
released from 0.8 mA (-20% of span) and returned
to 3.2mA (-5% of span). When the output signal is
above 100%, it increases up to 21 mA (106.25% of
span).

Current Output {mA)
|

21
20

W

13.2
13.04

—2d o8

& Output

100 106.25  >ignal

-6 -5 0
(% of span)

Figure 4-7. Current Output Characteristics.

Principles of Operation 4-5

Ramp Functions

For both SMST-111 and SMST-121 Auto/Manual
stations, ramp functions are used for bumpless switch-
ing from (local setpoint) to (remote setpoint).
The ramp rate is (full span/40 sec.).

For example, if the setpoint is switched from 350%
in mode to 75% in [C] mode, it takes 10 sec. for
the output to ramp from 50% to 75% at this ramp
rate, as shown in Figure 4-8.

Output
%
100 —~— == ——————— - - SET
V
(8] mode < |5 Sl mods
y 1| -z .
50
7
7’
7
1 .
251 /, 0 sec
s
7/
s
0 7
: Time
- 40 sec:

Figure 4-8. Ramp Functions.

IM 1B4D3-02&
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5. OPERATION.

5-1. Names and Functions of Cbmponents.

5-1-1. Names and Functions.

Figure 5-1 through 5-3 show the names of com-
ponents.

Nameplate

Fail Lamp (red)

Alarm Lamp {yellow)

Process Variable
Pointer (red) |

Setpoint Index (blue)
Setpoint Up/Down
Pushbutton Switches

Operation Mode ____—]

Transfer Switch Operation Mode

Transfer Switch

SMST-111

Nameplate

Fail Lamp (red)

I ————————— Alarm Lamp (yellow)

Process Variable Pointer (red)

Operation Mode

Transfer Switch
Operation Mode

/TYEDSfer Switch
/Manual Control Lever

Valve Open/Close Mark
(interchangeable)

Output Memory Index\

Output Indicator

Valve Open/Close Mark
(interchangeable)

SMST-121

Figure 5-1. Front View.

M 1B4D3-02E




5—~2  Operation Model SMST*E

Clamp
Intermediate

Data Protect Back-up Stopper

Battery (with cover)

— "‘\ Fuse
/\

‘!5 0
!
ASS
©Q
L S

Connector

Terminal Board

Inner )
instrument
Stopper

" - ' TUni,,g P
Setpoint Indicator Zero Adjustment ane/

(process variable indicator zero ad-
justment is located on the opposite
"side)

Terminal Cover

Two-Pole Plug with
Earthing Contact

Figure 5-2. Right Side View of SMST-111.

Clamp . -

Data Protect Back-up Intermediate
Battery (with cover) Stopper .

Fuse

Connector

Terminal Board

Inner
Instrument
Stopper

Terminal Cover

Process Variable Indicator
Zero Adjustment

Two-Pole Plug with
Earthing Contact

Figure 5-3. Right Side View of SMST-121.
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(1) Fail Lamp (FAIL: red).

This lamp lights if any abnormality occurs in the
computing or control circuits in this instrument.
A fail contact (open) signal is output at the same
time.

(2) Alarm Lamp (ALM: yellow).

This lamp lights when the input signal is above the
operating range (including open-circuit and short-
circuit conditions), or when the output circuit is
open. It flashes when the data protect battery voltage
is low.

(3) Process Variable Pointer (red).

This pointer indicates the process variable input
value.

(4) Setpoint Index (blue) for SMST-111 Only.

This index shows the manual setpoint which is
set with the setpoint up/down pushbutton on the
front panel.

(5) Setpoint Up/Down Pushbutton for SMST-111
Only.

These switches are used to adjust the instrument

setpoint in manual operation mode M.
El : Setpoint increases
E] : Setpoint decreases
Setting Speed: 40 sec/full scale

Fine adjustment: When the pushbutton is press-
ed (approximately 0.2 sec), the
setpoint moves in 0.1% step.

(6) Output Indicator for SMST-121 Only.

This indicator reéding ‘shows the current output
signal (manipulated output) for this instrument.

(4 mA DC on the minimum scale and 20mA DC
on the maximum scale)

(7) Manual Output Lever SMST-121 Only. v

The manipulated output signal is increased or

decreased by the manual operation lever in mode M.

In mode C, it is also possible to increase or decrease

the manipulated output signal, when the operating

status transfer (contact) input is open.

Operation: To increase the output, move
the manual control lever to the
right position. To decrease the
output, move the lever to the
left position.

SLOW « , p 40 seconds/full

scale.

FAST 44, PP 4 seconds/full

scale.

Fine adjustment: When the manual control lever
is moved from neutral position
to 4 orp,- the output de-
creases or increases in 0.1%
step.

Setting speed:

Operation 5-3

(8) Operation Mode Transfer Switch.

To change the operation mode, press the appro-
priate (C or M) press switch, on the front panel
of the instrument. (Insure that the corresponding
lamp illuminates.)

Mode : A cascade input signal is employed as
an output signal.

Mode [M]: In SMST-111, the setpoint signal is the
value adjusted by the up/down press switches,
and in SMST-121, the manipulated output signal
is the value adjusted by the manual operation
lever. ‘

Transfer from Mode to |M]: Balanceless and
bumpless transfer.

Transfer from Mode to : Output ramps
from manual setting to input value at a rate of
40sec/full scale.

5-1-2. Tuning Panel Switches and Functions.
B SMST-111

C Mode Start Mode
Selector S\(vitch Selecpr Switch
AN /

—c /
MODEL \  SMST-111%E

C-MODE START ;
CMPTR  HOT ]

I—E—I I Slide Switches

DIP Switches

SQRT ON| CIJ [OFF
LOW CUT ON| CID |OFF
WP PTCT ON| C0 |OFF
EXT XFRENAL CTO |18M

Figure 5-4. SMST-111 Tuning Panel,

(1) Slide and DIP Switches.
Table 5-1 shows the functions of SMST-111 slide

' and DIP switches on the tuning panel.
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5—4 Operation Model SMST*E
Table 5-1. SMST-111 Slide and DIP Switch Functions.
Switches Functions Description
Designates setting input value in CMP : Setting signal from a supervisory computer
C-MODE :
C mode. CAS : Analog cascade signal
Designates the restart status when HOT : Restarts aperation at the status immediately before
Slide power reverts to normal. the power failure.
Switches COLD : Restarts operation at the status ~6.3% of 1to 5V
START output or 4 to 20 mA output in M mode.
Note: For momentary failure less than 2 seconds,
always carries out HOT start regardless of switch posi-
tion.
Designates the square root ON  : Square root extraction
SQRT R . .
extraction. OFF : Square root extraction is not carried out.
Designates low-signal cutoff for ON  : For signals less than 1% of input, a linear
LOW CUT square root extraction. chara.cterlstlc Output = Input 'applles.
OFF : For signals below 0% output, a linear charac-
teristic “Output = Input” applies.
DiP
Switches Designates a supervisory system. ON : Disables setting and control from a supervisory
WR PTCT system (only monitoring is enabled.).
OFF : Enables setting and control from a supervisory
’ system.
EXT XFR Designates operation mode transfer ENA : V§I|ci..
status. INH : Invalid.
B SMST-121 (1) Display.
Displays the data type code (TYPE) and data
value (DATA) for data selected from the keyboard
Start mode (see below).
o selector
TU!:":IQ ke\{)le / C mode switch
switch ena selector
inhibit switch \ switch Fv + 3 2.1
Display AN [ L j | J
[_AUTO/MANUAL STATION ] B
AUTO/MANUAL_STATION @'ﬁ;ﬁ‘?ﬁ,‘f‘;ﬁzi ng TYPE DATA
0000 (2) Keyboard.
™ Used to call and change parameters and data.
o os B e Tables 5-2 and 5-3 show the keyswitch names and
Key - functions.’
board| [F__V] ls_;—ﬂ] [j °|f]
alalals

Figure 5-5.- SMST-121 Tuning Panel.
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Model SMST+*E Opération 5-—-5
Table 5-2. SMST-121 Side Panel Switches and Their Functions.
Name of | Type [Number TR Display/ Set . Initial
Keyboard | (TYPE) (N) Name - Description Range Units |Settable Value
PVRAW PIN - Process variable input —25.0t0 135.0 % X -
PSR - Square root extraction ON/OFF 0: OFF 1:ON - (e} 0
PLC - Low-signal cutoff point 0.0 t0 100.0 % (o] 1.0
CAS CIN - Cascade input value —~25.0t0 1350 % x -
CsSw - Gain and bias computation 0: OFF 1:ON - le) 0
CGN - Gain —8.000 10 8.000 - (e} 1.000
cBi - Input bias —106.3t0 106.3 % o 0.0
CBO - Qutput bias —800.0 to 800.0 % (o] 0.0
cmv - Computed CAS result —6.31t0106.3 % X -
MV MV — | Manipulated output signal —20.0 t0 106.3 % MAN)
MH MH - Manipulated output signal, high limit value —-6.3 to 106.3 % e} 106.3
ML ML - Manipulated output signal, low limit value ~6.3 10 106.3 % (@] -6.3
MODE | MODE | 1to3 | Operation mode See Table 5-3. -
PV PV - Process variable input Same as SCALE - x -
SCALE HI - Engineering units (corresponding to 100%) —9999 to 9999 - o 1000
LO - Engineering units {corresponding to 0%) —9999 to 9999 - o 0
DP - Decimal point position EITD oo 4 1to4 - (e] 3
1 4
DI Dt - Operation mode transfer status input 0/1 - x -
CHECK |CHECK - Self-diagnostic; Cause of fault is displayed See Table 5-4.
by code.
N Item number update (updates the type - - - -
number N)
W To decrease data. - - - -
Setting speed up (press together with [&] or [¥]) - - - -
By To increase data. - - - -
Table 5-3. SMST-121 Operation Mode.
MOD i ; Initial
ODE (N) Setpoint Operating Status Value
1 0 Invalid
(Mode transfer status input) 1 Valid °
2 0 Mode is transferred with status input open.
. . o]
(Designates mode transfer status input) 1 Made is transferred with status input closed.
A
3 0 Enables setting and control from a supervisory system.
. 0
(Sets supervisory system) 1 Disables setting and control from a supervisory system.
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5—6 Operation

(3) Slide Switches
Table 5-4 shows the functions of slide switches
on the tuning panel. '

Model SMST*E

Table 5-4. Functions of Slide Switches.

Switch Name Functions

Key switches for tuning

TUNING Designates Enable/Inhibit of (D @
[A]) functions.
C-MODE Designates the setting input value in C
mode.
. Desi
START esignates the restart status when

recovers from power failure.

Description
ENABLE : Enables to change setting.
INHIBIT : Disables to change setting.
CMP : Setting signal from a supervisory system.
CAS : Analog cascade signal.
HOT : Restarts operation at the status immediately before
the power failure.
COoLD : Restarts operation at the status ~20% of 1 to 5V

(Note:

output or 4 to 20 mA output in the M mode.

For momentary failure less than 2 seconds, always carries
out HOT start regardless of the switch positions.)

M Keyboard Operation (see Figure 5-6).

Display
[ AUTO/MANUAL STATION ,)l/
7
[Py 800}
L TYPE b DATA et
For Callmg
U O LI 1 rvees
évvnw CAS ML MODE ::
0 I
H groom-- Diagnosis
E [ SCALE 1] gcnzcx// 9
E----D-----:.-.:::::.-:'::::.J ........ Data
Updating TYPE ' '—'"g“"”““ L Setting
emeer ) O OO

Figure 5-6. Kéyboard Functions.

(1) Calling TYPE.

When a key for TYPE to be displayed is pressed,
the TYPE same as designated to the key and its value
(DATA) are displayed in the display.

More than one TYPE is allocated to the same keys.
Those TYPEs are varied in turn for every pressing of
the key.

[Example of Display and Key Operations]
1) MV - MH - ML key. An arrow corresponds to one
key operation.

MV — MH —ML
C il

IM 1B4D3-02E

(2) Updating TYPE Number.
Pressing N key allows the TYPE number to
be updated.
(3) Updating Data.
Pressing TUNING keys (W],
data to be increased or decreased.
This is effective only when the TUNING slide
switch is set to ENABLE.

ry

Z] . Setting for increase of data change rate
(operate at the same time as [4] or W) key.)

, or [A] ) allows

: Data increase setting

hd
(4) Self Diagnosis.

Pressing CHECK key allows the operating condi-
tion of the controller to be checked. Calling proce-
dure is the same as that in (1).

For details, see subsection 5-4-4.

(5) Turning the Display OFF.

About 30 minutes after the data setting is com-
pleted and all the key operations are finished, the
display is automatically turned off.

This is done for saving power and the display is
automatically turned on when the key operation is
started again.

: Data decrease setting
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5-2. Preparations for Operation.

5-2-1. Preparation.

The preparation prior to operation can be per-
formed with the Manual Station installed in the
panel or placed on a service bench (the Manual
Station must be installed in the housing).

5-2-2. Withdrawing the Instrument Body.

(1) Push up the stopper spring at the bottom front
of the internal unit and pull the instrument body
out from the housing. (See Figure 5-7).

N
)

Stopper

Figure 5-7. Withdrawing the Internal Unit.

(2) The indicator body locks as it is pulled partially
out from the housing. To pull the internal unit
out further, press down the intermediate stopper
located on the top of the internal unit, and pull
the unit out from the housing (See Figure 5-8).

Intermediate Stopper

Figuré 5-8. Withdrawing the Internal Unit.'

Operation 57

(3) Remove the connector from the internal unit.
This separates the internal unit from the housing.
(See Figure 5-9).

Connector

Housing

internal Unit

. Figure 5-9. Disconnecting the Connector.

5-2-3. Parts Confirmation.

Confirm that the fuse and data protect battery
are installed in the correct position. For installation
instructions, refer to section 6-3 “Parts Replacement”.

5-2-4. Preparations for Operation.
(1) Installing Valve Open/Close Marks — SMST-121
Only.

Set the valve open/close marks according to the
required control valve acting direction (direct or
reverse action). (See Figure 5-10.) -

These marks can be pulled out by fingers or with
tweezers and reinstalled by merely pressing them in

‘position,

{c] : CLOSE (vatve close)
m : OPEN (valve open)

S

AT

S
F-g—

e ———

T

~

Figure 5-10. Setting the Valve Open/Close Mark.
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5—-8 Operation

(2) Setting Switches. (Figure 5-11)

Set the slide switches and DIP switches on the
tuning panel to desired positions before power ON
(see Tables 5-1 and 5-4).

MODEL SMST-111%E |
C-MODE START
cweTn HOT

N

sonton| T3 | orr /
Low cut on| £ |oFF

Setting these before
power ON.

WP PTCY ON| CTO |OFF

EXT XFRENA| €T | iNM

Figure 5-11. Setting Switches.

Then, turn power ON. When the TUNING switch
is set to ENABLE, parameters can be set at the key-
board.

.(3) Setting MODE < SMST-121 only >

Call MODE at the keyboard and set to the desired
MODE with [4)] or (W] button (see Table 5-3).
[Example of Displaying and Setting]

Pg;t;t::ttit:: Display Remarks
MOIE! 0
@ | MOTET 1| s aperaion,
MOTEZ |
MOTEZ 0 | 0 aperaon,

@or E] operation takes about a second (for avoiding mis-
setting. )

iM 1B4D3-02E
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(4) Setting SCALE < SMST-121 only >

Prepare a scale representing a measured value in an
engineering unit in the order of the maximum value,
minimum value, and decimal point.

Maximum vaiue( HI ) :Set the displayed value
when the internal data is 1.0 in a four digit inte-
ger with a sign.

Minimum value ( [ [J ) :Set the displayed value
when the internal data is 0.0 in a four digit inte-
ger with a sign.

Decimal point ( JF ) : Set the position (digit) of
the decimal point with a number which is assign-
ed to the position of the decimal point.

 E— DATA

Decimal
point
number

L 1

2

[ Example] Prepari.ﬁg the scale for —10.00 to 40.00

Pushbutton
Operation

HI 1000 | currentHivalue is display-
SCALE Lityped LpaTtad | edinthe DATA place.

7Y HI

Lag 0 | Current LO value is display-

SCALE||Lpypgd Lpartad| edinthe DATA place.

tg -1000 |Bcanbeused

Display Remarks

E’I;]can be used
+ooo together.

together.
SCALE IPR . 3 | Current DP value is display-
ed in the DATA place.
JIF g | For details of decimal

point, see the figure
above. However, use
the [A] , E keys to
change a setting.
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(5) Setting Other Parameters < SMST-121 only >
Bet parameters required for computation without
omission.
Table 5-2 lists those parameters and their setting
ranges.
[Example of Setting Parameters]
Set the low-cut point to 10.0%.

{Pushbutton

Operation Display Remarks

PIN -25.0

PVRAW PSR 0

Current PIN value is diplayed.

Current PSR value is diplayed.

(4] PSR 1
PVRAW PLC 1.0 Current PLC value is diplayed.
can be used
@ PLC 100 together.

Other parameters can also be set in the following
order.
@ Calling TYPE Call it with a key in seven
TYPE keys.
Updata it with [f] key.
Setting it with [i' , or

|Z| key.

® Calliné number
(® Setting data

(6) Initial Value.
Initial values are factory default values. (see Tables 5-2
and 5-3.)

When the data set at the keyboard are lost due to
power or battery failures, the initial values are read
as set data to start control.

(7) Tilted Mounting.

If the instrument is mounted in a tilted condition,
it is necessary to adjust the zero point of the indica-
tor. Properly adjust it according to the chapter
describing “Inspection” and ‘“‘adjustment™.

When all of the preparative operations are com-
pleted, pull the power cord plug off the outlet,
mount the instrument onto the panel, and then make
signal cable wiring and turn power ON.

Operation 5—9

5-3. Normal Operation.

This section explains manual settings (SMST-111),
manual output operating procedures (SMST-121)
and operation mode transfers.

5-3-1. Manual Mode Setting with Setpoint Up/Down
(SET) Press Switch (SMST-111).
(1) Press mode press switch on the front panel
to set the instrument in manual operation mode.
Insure that lamp lights. (See Figure 5-12).

]

Operation Mode
Transfer Switch

Figure 5-12. Operation Mode Transfer.

(2) Using the setpoint up/down (SET) pushbutton
switches, set the desired setpoint. (See Figure
5-13).

© Setpoint Up/Down
Pushbutton Switch

N

Figure 5-13. Adjusting the Setpoint.

(3) When the cascade input signal is connected, press
the mode switch on the front panel to
transfer the cascade output signal to manual
control output signal.
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5—-10 Operation

5-3-2. Control Output Operation with Manual Opera-
tion Lever (SMST-121).
(1) Set the manual operation lever to for opera-
tion mode. (Refer to 5-3-1.)
(2) Move the manual operation lever to the left (or
the right) to adjust the output signal. (See
Figure 5-14.)

AR

Iy

I

Manual Operation

L — = / Lever

Figure 5-14. Manual Operation.

3)

4)

Model SMST*E

When the cascade input signal is connected, press
the C mode switch on the front panel to transfer
the cascade output signal to manual control out-
put signal.

Setting parameters on the tuning panel.

When parameters are to be changed, pull out
the internal unit and set new parameters on the
tuning panel. After setting the parameters, turn
the ENABLE/INHIBIT switch to INHIBIT posi-
tion. ,

When replacing the SMST-121, insert the con-
nector of the cable from the SPBD standby
manual station into the jack at the bottom of the

‘housing to route the current output signal from

the SMST to the SPBD. (See Fiugre 5-15).

Battery
Check Button

Battery

Checkpoint \

Input Indicator\

Selector Switch —— |

Manipulated
Output Indicator

Manual / D

Adjustment Knob™

>\

Cable with
Connector

\

Model SPBD

Connector Port

Controller, etc.

Figure 5-15. SPBD Connection,
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5-4. Actions When the FAIL or ALM Lamps
Light.

Model SMST auto/manual station is furnished with
a FAIL lamp and an ALM lamp to visually indicate
failures in the controller itself and signal errors,
respectively. Whenever a lamp lights or begins to
flash, take appropriate corrective action promptly.

5-4-1. Actions When FAIL Lamp Illuminates.

The FAIL lamp, when lit, indicates that a serious
failure has occurred in the controller.

(1) Monitor the current output signal and set it, with
the manual operation lever, to a value that does
not adversely affect the process.

The PV indicator gives correct readings at this
time.

(If the FAIL lamp lights, the controller holds
analog and status outputs just before a failure
occurs. The manual operation lever directly
controls the current output during failure. But,
this cannot hold the controller output for a long
term. If the output has to be held, use the SPBD
manual control station as ‘described in the next
step (2). Voltage output signals will gradually
decrease with time. For either output, incorrect
value may be held depending which part of the
circuit failed.)

(2) Insert the cable from the SPBD manual control
station into the jack at the bottom of the hous-
ing and switch the output signal from the SMST
to the SPBD. (See Figure 5-15.)

(3) Select the CHECK switch on the tuning panel
for possible causes of a failure. (See 5-4-4.)

5-4-2. Actions When ALM Lamp INluminates.

The ALM lamp, when lit, indicates that the wire
is disconnected.

Select the CHECK and ALARM switches on the
tuning panel for possible causes of a failure.

Take appropriate corrective action depending on
the cause of the problem.

5-4-3, Actions When ALM Lamp Flashes.

The ALM lamp begins to flash when the data
protect battery voltage drops. Replace the battery
as instructed in Section 6-3-4.

Notes:

(1) When the ALM lamp begins to flash during
normal operation, repalce the battery immedi-
ately.

(2) A flashing ALM lamp overrides a continuous
illuminated alarm lamp. No alarm status can be
indicated, therefore, while the ALM lamp is
flashing. (Other alarms can still be displayed on
the tuning panel.)

Operation 5-11

5-4-4. Description of CHECK Display.
(for SMST-121)
Items displayed when the CHECK/ALARM/MODE
switch is in CHECK position are as follows:

Lamp cgig'( Self-diagnostic Functions
—_ 0. |Normal.

FAIL ol A/D converter abnormal.

FAIL ne D/A converter abnormal.

ALM oy Computing range overflow.

ALM 04 Process variable input overrange, com-

‘ munication abnormal.

ALM | 20 |Memory backup battery not installed
or voltage too low {lamp flashes).

ALM | +10 Current output line open or overioad.

AIM. | 81 Internal data lost (see Note below).

ALM |PWRERR| Supply voltage too low.
FAIL - Instrument fails.

Note: If ALM lamp lights and CHECK code 80 is diaplyed,
parameters have been already initialized. Check PID
parameters and reset them.,

If two or more faults occur simultaneously, the
hexadecimal sum of their code numbers is displayed.

< Example >

CHECK OC

0C = 04 + 08 (computation range overflow, pro-
cess variable input out of range)

CHECK RO
A0 =20 + 80 (memory backup battery voltage ‘too
low, internal data lost)

When the cause of the fault is removed, the lamp
turns OFF and the diaplay reverts to 00 (normal).
But code 80 does not revert to 00; press the[T] key
to set 00.

M 1B4D3-02€
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6. MAINTENANCE.

This chapter explains the adjustment procedure
for the process variable indicator and setpoint indica-
tor, as well as the parts replacement procedure,

6-1. Calibration Equipment.

(1) DC voltage/current standard.

YOKOGAWA’s Model 7651 or equivalent .. unit
(2) Universal digital voltmeter.

YOKOGAWA’s Model 7562 or equivalent. junit it

6-2. Inspection and Adjustments.

6-2-1. Process Variable Pointer Inspection and Adjust-
ments, .

(1) Apply 3.0V DC to process variable (PV) terminal

' (terminal No. 1 (+) and terminal No. 2 (-) )from a
DC voltage/current standard.

(2) Check that the PV pointer reads the calibration
marks on the scale within 0.5 % of 50 %.

(3) If the specified accuracy is not obtained, adjust
the PV pointer zero adjustment until the pointer
reads 50 % on the scale. :

(4) Change input signal to 1.0V, 2.0V, 40V and
5.0V DC, and check that the PV pointer matches
0%, 25%, 75% and 100% calibration marks re-
spectively. Tolerance is ==0.5% of span.

(5) In (4), if pointer doesn’t read within tolerance of
calibration mark, input 3.0V DC again and adjust
until pointer reads within 50% =0.5%.

(6) Check the indicator accuracy at each point and
repeat steps (4) and (5) until the required accu-
Tacy is obtained at each point.

6-2-2. Setpoint Index Inspection and Adjustments
(SMST-111 only).

(1) Connect the DC voltage/current standard to
-cascade input terminals (terminal No. 3 (+) and
terminal No. 4 (~)) and apply 3.0 V DC.

(2) Select operation mode .

(3) After this, adjust in the same way as Process
Variable Pointer. Setpoint Index Zero Adjust-
ment is shown in Figure 6-3.

6-2-3. Manipulated Output Pointer Zero Adjustment
(SMST-121 only).

(1) Connect DC Voltage/Current Standard (Model

7562) to current output terminal (terminal

number A (+), B (-=)). Select operation mode.

(2) Set the output pointer at main scale at the center
of the scale. Confirm that output is 12mA
(Tolerance is ==2.5%).

Maintenance 6—1

/e

Figure 6-1. SMST-111 Measurement Pointer Zero
Adjustment.

B

Figure 6-2. SMST-121 Measurement Pointer Zero
Adjustment.

Figure 6-3, SMST-111 Setpoint Index Zero
Adjustment. ’
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6—2 Maintenance Model SMST*E

(3) When the reading is outside of tolerance, adjust
the zero adjustment screw so the output pointer Output Pointer
points to the major scale graduation in the [ \}\[ | L |
center of the scale. (Figure 6-4, 5). N

(4) Next, set the output pointer at theleftmost I D | ¥ I\kll o I m I
major scale graduation, at the second major scale
graduation from the left, at the second major 0% 25% 50% 75% 100%
scale graduation from the right, and at the right- . <« <A > o>
most major scale graduation. Verify that the r_] — [

ammeter reads 4 mA, 8mA, 16 mA, and 20 mA
respectively. (The tolerance is £2.5 %.) . Figure 6-4. Output Indicator Major Scale Graduation.
(5) If the tolerance is exceeded in (4), return to (2)
and make fine adjustments with the readings
until all readings fall within the tolerance.
(6) Repeat (4) and (5) until the readings at all points
are within tolerance.

6-2-4. Inclined Mounting.

For an inclined controller, set it up at the actual
mounting angle and adjust its measurement pointer
and set point as instructed in Sections 6-2-1 and
6-2-2, respectively. !

Standard
Screwdriver

6-2-5. Operation Mode Transfer with External

Contact. - —

Confirm operation mode transfer referring to :
‘Table 6-1, 6-2.

Figure 6-5. Zero Adjustment of Output Indicator.

Table 6-1. SMST-111 Operation Mode Transfer with External Contact.

Operation Mode' DIP Switch External Contact Operation Operation Mode Operation Mode
Display Lamp EXT XFR Input Mode Display Lamp Status Output
ENA OPEN
Lamp M lights M Lamp M lights OPEN
INH CLOSED
ENA OPEN M Lamp C flashes OPEN
CLOSED c Lamp Clights CLOSED
Lamp C lights
OPEN
INH C Lamp C lights CLOSED
CLOSED

Table 6-2. SMST-121 Operation Mode Transfer with External Contact.

Operation Mode External Contact Operation Operation Mode Operation Mode
Display Lamp MODE 1 MODE 2 Input Mode Display Lamp Status Output
0 0 OPEN
Lamp M lights M Lamp M lights OPEN
1 1 CLOSED
0 OPEN
0 (o} Lamp C lights CLOSED
1 CLOSED
OPEN M Lamp C flashes OPEN
Lamp Clights (1]
: CLOSED C Lamp C lights CLOSED
1
OPEN Cc Lamp C lights CLOSED
1
CLOSED M Lamp C flashes OPEN

IM 1B4D3-02E
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6-3. Parts Replacement.

6-3-1. Replacing the Nameplate.

Pull the indicator body out slightly from the
housing, open the lid on the top of the front panel,
and replace the nameplate with a new one. (See
- Figure 6-6.)

N

Figure 6-6 Replacing the Nameplate.

6-3-2. Replacing the Scale Plate. »

(1) Pull the indicator body out slightly from the
housing.

(2) Remove the scale plate retainer and the scale
plate using tweezers. (See Figure 6-7.)

(3) Insert a new scale plate. Insure that the measure-
ment pointer and setpoint index indicate 0%
on the scale when the measurement input and
setpoint are set to 0%.

Maintenance 6—3

6-3-3. Replacing the Fuse.
Remove the fuseholder cap located on the rear

- of the internal unit, and replace the fuse with a

new one. (See Figure 6-8.)
Recommended fuse replacement interval: 3 years.
Fuse rating: 1 A.
Part number: S9510VK.
Tighten the fuseholder cap after fuse replacement.

Note: Use the dedicated fuse (S9510VK). Do not use
a fuse for other products.

[N

\Qég

Figure 6-7. Replacing the Scale Plate.

Figure 6-8. Replacing the Fuse.
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6-3-4. Replacing the Data Protect Battery.

If the ALM lamp on the front panel of the instru-
ment begins flashing, please replace the battery with-
out delay.

Recommended replacement intervals:

About 5 years (charging, at ambient temperatures

below 45°C)

About 1 year (shelf-life, at ambient temperatures

below 45°C)

Note 1: To prevent loss of internal data, replace the
data protect battery only when the power is being
supplied to the unit.

(1) Pull the internal assembly out from the housing,
and remove the battery cover and the battery
case (the case and the battery are a single unit).
'(See Fiugre 6-12.)

(2) Insert a new battery together with its case, and
replace the cover. (See Figure 6-13.)

(3) Ascertain that the front-panel ALM lamp is not
flashing.

Note 2: Always replace the battery with its case as

one unit; never replace the battery without its
case.

Note 3: Never measure the battery voltage with a
multimeter or similar test instrument with a low
input impedance. '

Note 4: To reinsert the battery in the case after it has
been removed for some reason, observe the battery
polarity, by confirming that it matches the symbols
on the case.

Precautions on Handling and Storage of Data Protect

Battery .

(1) Ambient temperature: —10 to 60°C.
Ambient humidity: 5 to 95% RH. Store in a

corrosive gas free environment.

(2) Do not attempt to recharge the battery.

(3) Do not put the battery into a fire.

(4) Do not short together the positive and negative
battery terminals.

(5) Do not apply heat to or attempt to disassemble
the battery.

IM 1B4D3-02E
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Figure 6-8. Replacing the Data Protect Battery.




Customer Mode/l SMSTI (gtyle E) VEWSERIES 80
i Auto/Manual Station
I\pnaa'!{‘st el_?gtnce (with C/M Switch)

Item Part No. Qty Description

1 E9711TG 1 Cover

2 Y9405LB 1 B.H. Screw, M4 x 5

3 Y9422NP 1 Tag No. Label (blank)
4 E971IDH 1 Battery Assembly

5 1 Cover

E9711GQ
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Qty
_ s
O =
Yl
2212
Item Part No. | » Description .
1 E9714AV 1 Meter Assembly
E9714AX 1 Meter Assembly } See Page 4
2 - 111 Scale (specify range when ordering)
- - 111 Control Assembly
3 E9714LE 1 1/0O Board Assembly
ES714LF 1 /0O Board Assembly
4 E9714FE 1 CPU Board Assembly
E9714FF 1 CPU Board Assembly
5 . Below 111 Power Supply Unit
E9716YB For 100 V Version
E9716YS For 220V Version
6 S9510VK 11 Fuse — ““1A/250 V"'
7 Y9306JB 919 Pan H. Screw, M3 x 6
8 E9711HA 1 Bracket
9 E9711HG 1 Bracket
10 E9711KH 1 |1 Plug
11 E9711KE 1 Plate
12 E9711KC 1 Tip— “'C"”
13 E9711KA 1 Knob
14 E9711KD 1 Tip—"0"
15 E9711TD 111 Stopper
16 E9711TE 212 Screw
17 E9711FG 1|1 Plate (blank)
18 Y9306JB 14|14 Pan H. Screw, M3 x 6

CMPL 1B4D3-03E



E9714AV Meter Assembly (for Model SMST-j 11)
E9714AX Meter Assembly (for Model SMST-121)

Description

Qty
o 2|2
Z| < | <
g Rs
Sl oo
item Part No. % Wi
1 EOQ714AB 1
E9714AL 1
2 E9711DA 1
E9711DB 1
3 E9711FH 2
4 E9711KK 1
E9711KN 1
5 Y9306JB 5 |5

Meter Assembly

Meter Assembly

Frame Assembly

Frame Assembly
Knob

A/M Unit {without Meter Assembly)
A/M Unit (with Meter Assembly)
Pan H. Screw, M3 x 6

CMPL 1B4D3-03E
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Instruction / HTB

Manual . Power Supply Terminal
Connections for Panel - mounted

Instruments (Option)

L |
1. GENERAL.

If you specify the terminal board to which the power source is directly connected (suffix code/
HTB), the external wiring to the terminal board is necessary. '

2. APPLICABLE INSTRUMENTS.

Model Description

SRVD Strip Chart Recorder

SIHM Indicator (With Housing)

SIHF Bar Graph Indicator (With Alarms)
SIHK Indicator (With Alarms)

SLCD Indicating Controller

SLPC Programmable Indicating Controller
SLMC Programmable Indicating Controller with Pulse —» Width Output
SMLD Manual Station

SMST Auto/Manual Station

SMRT Ratio Set Station

SCMS Programmable Computing Station
SBSD Batch Set Station

SLCC Blending Controller

SLBC Batch Controller

STLD Totalizer

3. NAME OF COMPONENTS AND TERMINAL DESIGNATION OF POWER SUPPLY

[ o | Terminal Descrioti
Designation escription
A 5T N ® ®®
1550 ® ® L > AC or DC Power Supply
® @© N (DC: polarity reversible)
® \
© = Ground
G @
® Q
® ) N
@ ®Q,/ Signal Terminal
® ® .
- BBR - 7o) ®@ (Note 1) Be careful for which Signal Terminals
Signal Terminal< ® @® have L, N terminals, too.
(Note 1) N® @@
CT@ o foer suer
e Terminal

Terminals Layout

4, POWER SUPPLY AND GROUND WIRING.
(1) All cable ends must be furnished with crimp-on type solderless lugs (for 4mm screw).
(2) Examples of applicable cables.
Cross - sectional area of the cable conductor : 2.0mm2.+
Note * : Power supply cables should be determined from the instrument power consumption
- they must have conductors with cross - sectional area of at least 1.25mm?2,
Applicable cable : 600V vinyle insulated cable (IV), conforming to JIS C3307.
Vinyle sheathed cables for electric appliances (KIV), conforming to
JIS C3316.
(3) After completing the power supply and ground wiring, mount the power terminal cover.

i : . dition : . F1 -
YOKOGAWA ’ | gcsg?/:g;gm(}AI\fl:r 1991 (YK). 1st Edition : Mar. 1991 (YG) IM 1B4F1 - 11E





User膣SManualModel　SMST《Style　E）Auto，Manual　StationYEW∫E震lES　80IMIB4D3−02EYOKOGAWへ◇Ybkogawa　EIectric　CorporationlMIB4D3−02E6th　EditionNotices■Regarding　This　User’s　Manual　　　　　　　　　　　　　（1）This　manual　should　be　passed　on　the　end　user，　Keep　at　least　one　extra　copy　of　the　　　　　　　　　　　　　　　　manual　in　a　safe　place．　　　　　　　　　　　　　（2）Read　this　manual　carefully　and　fully　understand　how　to　operate　this　product　before　　　　　　　　　　　　　　　you　start　operation．　　　　　　　　　　　　　（3）This　manual　is　intended　to　describe　the　functions　of　this　product．　Ybkogawa　Elec−　　　　　　　　　　　　　　　tric　Corporation（hereinaf吐er　simply　referred　to　as　Ybkogawa）does　not　guarantee　　　　　　　　　　　　　　　thaf　the　functions　will　suit　a　particular　purpose　of　the　user　　　　　　　　　　　　　（4）Under　absolutely　no　circumstances　may　the　contents　of　this　manual　in　part　or　in　　　　　　　　　　　　　　　whole　be　transcribed　or　copied　without　permission．　　　　　　　　　　　　　（5）The　contents　of　this　manual　are　subject　to　change　without　prior　notice．　　　　　　　　　　　　　（6）Every　effort　has　been　made　to　ensure　accuracy　in　the　preparation　of　this　manuai．　　　　　　　　　　　　　　　Should　any　error　or　omissi6ns’come　to　your　attention　however，　please　contact　your　　　　　　　　　　　　　　　nearest　Ybkogawa　representative　or　our　sales　of『ice．　■Regarding　Protection，　Safetyl　and　Prohibition　against　Unauthorized　　　　Modification　　　　　　　　　　　　　　（1）ln　order　to　protect　the　product　and　the　system　controlled　by　it　against　damage　and　　　　　　　　　　　　　　　　　ensure　its　safe　use，　make　certain　that　all　of　the　instructions　and　precautions　relating、　　　　　　　　　　to　safety　contained　in　this　manual　are　strictly　adhered　to．　Ybkogawa　does　not　guar−　　　　　　　　　　　　　　　　　antee　safety　if　products　are　not　handled　according　to　these　instructions．　　　　　　　　　　　　　　（2）Be　sure　to　use　the　spare　parts　approved　by　Ybkogawa　when　replacing　parts　or　con−　　　　　　　　　　　　　　　　　sumables．　　　　　　　　　　　　　　（3）Modification　of　the　product　is　strictly　prohibited．　　　　　　　　　　　　　　（4）Reverse　engineering　such　as　the　disassembly　or　decompilation　of　software　is　　　　　　　　　　　　　　　　　strictly　prohibited．　　　　　　　　　　　　　　（5）No　portion　of　the　software　supplied　by　Ybkogawa　may　be　transferred，　exchanged，　　　　　　　　　　　　　　　　　leased　or　sublet　for　use　by　any　third　party　without　the　prior　permission　of　Ybkogawa．□　Force　Majeure　　　　　　　　　　　　　（1）Ybkogawa　does　not　make　any　warranties　regarding　the　product　except　those　men−　　　　　　　　　　　　　　　tioned　in　the　WARRANTY　that　is　provided　separately．　　　　　　　　　　　　　（2）Ybkogawa　assumes　no　liability　to　any　party　for　any　Ioss　or　damage，　direct　or　indirect，　　　　　　　　　　　　　　　caused　by　the　user　or　any　unpredictable　defect　of　the　product2004．05．01−00Model　SMST砦EContentsCONTENTS8θαゴ0η　　　コーム23．4．5．●6●●　　　　　　Tゴ’zθ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Pα9θ，INSPECTION　．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．1−1GENERAL，．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．2−12。1．　Standard　Specificatious　．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．　2−12−2．　Optional　Specif軍cation．．．．．．ご．．．．．．．．．．．．．．．．．．．．．．．．．．．．．　2−32。3．Accessoly．．．．．．．．，，．，。．．．．．．．．，．．．。．＿，。．．．．．．．．．．。∴2−32−4．Model　and　Suffix　Codes．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．2一一31NSTALLATION　AND　WIRING．．．．．．．一．．．．．「．．．．．．．．．．．．．．．．．．．3−13−1．W�qg．．．．．．．．．σ．．．．．．．．．9．．．．．．．．．．．．．．．．．．．．．．6．．．3−13−2．Temlinal　B　oard　W�qg．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．3−2PRINCIPLFS　OF　OPERATION．．．．．．．．．．．．．．．．。。．．．．．．．．．．．．．．．．4−14。1．　Circuit　Desc血ption．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．4−14−2．　Func廿ons。．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．　4＿40PERATION．．．の．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．5−15−1．Names　ahd　Functions　of　Components．．．．．．．．．．．．．．．．．．・．．．．．．．．5一一15。2．　Preparations　for　Operation．．．．．．．．．．．．．．．．．．．’．‘．．．．．．．．．．．．．　5−75−3．Nomla10peration．．．．．．．．．．．．∴．．．．．．．．．．．．．．．．．．．．．．．．．5−954A・ti・n・，wh・n　FAIL・・ALM　L・mps　Li帥t・・……・………∵・…5−11距lAINTENANCE　．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．。．．．．．．．．．．．6＿16−1。　Cahbration　Equipment　．．．．，．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．　6−16−2．Inspection　and　Adjustments．．．．．．．．．．．．ボ，．．．．．．．．．．．．．．．．．．．6−16−3．Parts　Replacement．．．．．．．．．．．．．．．．．。．．．。．．．．．．．．．．．．．．．．6−3Customer　Maintenance　Parts⊥ist．．．．．．．．．．．．．．．．．．。CMPL　184D3・一〇3EPOWER　SUPPLY　TER、MINALS　fbr　PANEL−MOUNTED】［NSTRUMENTS（侮r　1HTB）　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　IM　134F1・11E�ECopyright　Nov．1986｛S｝．6th　Edition＝Mar　2007（KP）lM¶B4D3−02EModel　SMST静Elnspection1−11．INSPECTIO：N．　　This　illstrument　was　thoroughly　tested　at　thefactory　before　shipment．　However，　when　you　receivethis　illstrument＝））ームハ∠（（（3）Inspect　for　visible　damage．Conftrm　that　the　model　and　suffix　codes　shownoll　the　shipp�qg　documents，　and　also　on　thenameplate　on　the　side　pane1，　are　the　same　as　onyour　order　sheet．Confirm　that　all　accessodes（see　Section　2−4）are　presellt．　　If　you　have　any　questions　about　this　instrument，please　contact　either　γour　llearest　YokogawaSales　＆　Service　ρffice　or　Yokogawa　ElectricCorporation，　Tokyo，　Japan．lMIB4D3−02EModel　SMST菅EGenera12−12．GENERA：L．　　The　SMST　Auto／Manual　Station　is　available　in　twotypes；SMST−111　provides　remote　settings　for　con−trollers　and　SMST−121　provides　direct　manipulatedoutput　to　a　control　valve．　　Both　models　are　provided　with　front　panel　pusll−button　switches　for　operation　mode　selectio11（cas−cade／manua1），　operation　mode　trallsfer　by　remotestatus　input，　alld　operatioll　mode　identification　bystatus　output　as　standard　specifications．　　Both　SMST−111　and　SMST−121　are　discussed　inthis　manual．　Skip　any　explanations　about　specifica−tions　alld　descriptions　that　are　not　apPlicable　toyour　instnlment．2−1．Standard　Speci行cations．Input！Output　SignalsAnalog　Illput：1to　5　V　DC，2points．A111皿090utpllt：SMST−111：1to　5　V　DC，2points．SMST−121：　　1to　5　V　DC，2points．　　4to　20mA　DC，1point．Status　Input：Contact　or　voltage　leve1，1po加t．Status　Output：Transistor　contact，1poiht．Fa皿0耐put：Transistor　contact，1point．Figure　2−1．　Front　View．lMIB4D3−02E2−2GeneralIndicating，　Setting　and　Operation　FunctionsProcess　Vaτiable　Indicator：100　mm　long　scale，　with　　red　iエ1dex．Setpoint　Indicator：SMST。111，100　mm　lollg　scale，　　with　blue　index．Output　Indicator：SMST−121，39mm　long　scale，　　with　memoτy　indexes．Setpohlt：SMST−111．Manual　Sett士ng：Setting　speed；40　sec・／full　scale・External　Sett士ng：Cascade　input　siglla1；1to　5　mV　DC．Operation：SMST−121．Manua1　0peratio：n：　Front−panel　leveτ，　two−speed　　　operatlon．Output　Trac�qg：Output　extem皐1　manipulated　input．Mode　Transfer：c1M　pushbutton　switches　or　contact　　input　signals．．Operation　mode　identification：　　　Contact　closed　in　C（cascade）mode．　　　Contact　ope皿in　M（1na皿uaユ）mode．Computation　Functions．Square　root　and　low−signal　cutoff：Each　us61、selecta−　　　ble　for　process　variable　input．　For　signals　below　　　the‘‘cutoff”point，　a　hnear　characteristic‘‘output＝　　　input，，　aPPlies．SMST−111：Selected　by　side　panel　switch．　Cutoff　point　　　is　selected　as　either　I％or　O〔賊）of　input　span．SMST−121：．Selected　by　side　panel　mode　set血g．．．Cut−　　　off　point　is　a4justable　between　O．O　a：nd　100．0％of　　　input：rallge．Cascade　input　gahl　bias　computation（for　SMST・121）：　　　User−selectable　by　side　panel　mode　setting．．Computation　formula：　　　CMV＝CGN（CIN＋CBI）十CBO　　　where　CMV　is　computed　output，　CIN　ls　cascade　　　input，　CGN（gain）is　set　in　range−8．000　to　8．000，　　　CBI（input　bias）is　set　in　range−1q6．3　to　106．3〔売，　　　and　CBO（output　bias）is　set　in　range・一800．O　to　　　800．0％．Output　timiter（for　SMST・121）：Call　be　set　only　in’　　　C（cascade）mgde・　　　M：H（High　1�qit）adjustable　from−6．3　to　106．3％．　　　ML（：Low�qit）a（募ustable　f士orロー6．3　to　106．3％．IMIB4D3・02εModel　SMST斎ECommunication　functions　for　supervisory　systems：ltemFunctions　and　specifica1：ionsLCS　card　inμXL　field　control　unitTarget　cardLCS　card　in　CENTUM　filed　c◎ntrol　statbnProcess　variable　and　operation　modeSMST・111Set　point．Data狽窒≠獅唐高奄狽狽??SMST−121Manipulated　outputnutput　limit　setpointRemote　setting　of　parameters　from　a　super−魔奄唐盾窒凵@computer　can　be　enabled／disabled．C｛cascade）高盾рIn　C｛cascade）mode，　either　cascade　inputoanalo9）or　supervisory　computer　set　sig−獅≠撃刀@can　be　selected　from　the　side　panel．Cable　lengthMaximum　length　of　SCCD　cable　to　LCSモ≠窒п@is　100　m（328　ft）．Mounting　and　W�q9Moullting：Flush　panel　moulltまng．　Instruments　aτe　　ill　housまngs，　and　may　be　mounted　individuaUy　　or　side−by−side．　Instrument　may　be　inc1元ned　with　　fτont　up　to　75。C　from　vertica1（rear　of　inst】rument　　lower　than　front）．（Indicator　zero　may’need　　readjustment）．WiringSignal　Wi血g　to！from　Field：ISO　M4　size（4　mm）　　screws　on　terminal　board．Power　and　Ground　Wiring：100Vversion：JIS　C　8303　two−pin　plug　with　earth−　　ing　colltact．（IEC　A5−15，UL498）220Vversion：CEE　7　VII（CENELEC　standard）　　Plug．Cable　Length：300　mm．Housing　Dimensions：182．5（H）×87（W）X480（D）　　（mm）D：depth　behhid　panel．Weights：IIlstrument］Less耳ousi119：3kg．Housing：2kg（excluding　mouηting　kit）．Nomlal　Operating　CollditionsAmbient　Temperature：Oto　50。　C．Ambient　Humidity：5to　90％relative　humidity　　（non−condensing）．Po〜veτSupply：Two　versions，　for‘‘100　V”（standard）　　or　220　v”（option／A2ER）．　Both　versions　may　　use　AC　or　DC，　without　change　to　the　instrument：Version100V220VDC〔polarity　reversible｝20to　130　V120to　340　VAC｛47　t◎63　Hz：180to　138　V138to　264　V「Model　SMST菅EGenera12−32−2．Optional　Specification・1A2ER：For‘‘220　V　version’，　power　supply．！MTS：Controller　supplied　with　kit　for　separate　　　mounting．1SCF−G［］M：Mounting　kit　beze玉color　change　from　　　standard　color（black）．　Choose　color　from　set　of　　　optional　colors　（see　GS　22DIFl・E）．　Specify　　　color　code　in　space□．／NH：S：No　hbusing，　instrument　ohly．　See　GS　IB4F1−　　　Eto　order　housing　separately．／NPE：Letters　engraved　on　front　panel　nameplate．2・3．Accessory．Fuse（l　A）：1each．Note：The　fUse（S9510VK）is　the　dedicated　fuse，　Do　not　　　　　use　it　fbr　oもher　products．2−4．Model　and　Suffix　Codes．ModelSuffix　CodeDescriptionSMST．　　　　o　　　　●　　　　■　　　　「　　　　■　　　　o　　　　．　　　　●　　　　o　　　　．　　　　電　　　　o　　　　・　　　　5　　　　・Auto1Manual　Station’lndi−モ≠狽盾With　process　variable奄獅р奄モ≠狽盾Functions’1　．　．　．　，　．　．　．　．　．　．　．　．Q　．，．　．．　。9　．。．　．．pushbutton　setPoint唐?ｔｔｉｎｇ，1to　5　V盾浮狽垂浮狽lanipulated　output撃?ｖｅｒ　4　to　20　mA　and　　　’Pto　5　V　outputCIM　Transfer1　　．嘔　．．．．．．　。．．With　C／M　transferStyle℃ode嘉E　．．．．．．．．Style　ECommon　Optiorls1A2ER…mMTS．．．．ISCF・GロM^NHS．．．．INPE，．．．．　　■Q20V　power　supplyvith　mounting　kitaezel　color　changevithout　housingmameplate　engravinglMIB4D3−02EModel　SMST舶E3．INSTALLATION　AND　WIRING．　　To　install　this　instrument，　refer　to　instructionmanual　IM　IB4F1−01E　‘‘lnstallation　Manual　forPanel−Mounted　Instruments，，．3−1．Wiring．　　　Connect　external　wires　to　the　termhlal　boardon　the　rear　of　the　housing　with　4　mm　screws．　Table’3−1shows　the　wiring　colmections　for　this　station．Comlect　wires　hl　accordance　with　the　model　andsuffix　codes．34・1．Wiring　Precautiolls：（1）Fumish　all　cable　ends　with．solderless　crimp−on　　　lUgS．（2）connect　extemal　voltage−andlor　no−voltage4evels　　　contact　input　so　that　the　values　specified　in　　　Figures　3−1　and　3−2　are　obta血ed．　Condu6tor　　　エesistance　and　collsequent　voltage　drop　must　be　　　taken　into　account．　For　contact　input　specifica−　　　tions，　refer　to　GS　IB4D3−E　at　the　elld　of　this　　　mallual．（3）When　drivtng　remote　equipment　such　as　fail　　　and　alarm　outputs，　ustng　transistor　switch　　　contacts，　wire　hl　accordance　with　the　followillg　　　instructions．　oDo　not　connect　any　load　exceeding　the　contact　　　rating　of　30VDC　200　mA．　oConnect　a　protection　diode（surge　absorりer）血　　　paraUel　with元nductive　loads　such．　as　relays　to　　　protect　the　transistor　switch　from　transients　　　when　energizing　or　deeIIergizillg　extemal　circuits．　　　（See　Figure　3−3），　oMatch　the　power　polarity　to　the　termhlal　mark−　　　ings　when　co�oecthlg　the　power　s耳pply　used　　　to　drive　the　extemal　equipment．（See　Figure　3−3）．　oTransistor　contacts　cannot　be　used　directly　to　　　・switch（open　and　close）alte血ating　currellt（AC）　　　loads．　Relays（or　s�qilar　devices）must　be　used　　　betweell　the　trallsistor　switch　and　the　load．　　　　（See　Figure．34）．　　　　　　　置nput　statusrtatus　inputONOFFContact@　oruoltageTransistorモ盾獅狽≠モContact　closedosource　up　toQ000hms｝　　　　　　　　．Contact　openiSOUrCe　at　IeaStP00kohms｝．VoltageLOW：黶Z．5to十1VHIGH：S．5to　30Vlngtallation　and　Wiring3−1十　　　　　　　　　　　　　　　　コ　　　　　　　　　　　　　　　　L一＿Closel　Less　than　200ΩOpen：Greater　than　100　kΩSMSTFigure　3・1．　External　Contact　Input　Connections．十Voltage　CurrentON：一1to十1V’OFF：4．5　to　25VSMST1oFigure　3−2．　Voltage　Level　Input　Connection．SMST＿＿ooでoo」　　　ノへ　　　　　　・態L留溜ヨ，．ExternalPower　SupplyFigure　3・3．　Contact　Output　Connection　to　External．　　　　　　　　　Load．SMST一一　十oProtection　Diode■o　司一i「Il−」Relay鰯　一一一　一＿」でOO〜　　　　・External　Power　AC　Power＿」S・pply　　　S・pply　　　　．124VDC）Figure　3−4．Connections　for　Switch血g　an　AlternatingCurrent（AC）Load．lMIB4D3−02E3−21nstallation　and　WiringModel　SMST静E3−2．Te�oinal　Board　Wiring．○�C�H◎◎���M◎�G�@�M�@�@�B�D�F�H0�L�D．�P�R�A�A�C�E⊥�E�I�K�M�O�L�SoFigure　3・5．　Termillal　Arrangement．　　　　。〃＼〃．・’　　　’惣ミ『．r＼　、、、oツ落ノ副d溺，／、�`、Terminal　Coverinstallthe　terminal　cover　after　completing　the　wiring．Figure　3−6．　Removing　the　Terminal　Cover．Table　3．1．　T　erminal　Comlections．TerminalcesignationDesc巾tionTerminalcesignationDescription12．十17P8＋＞C。mm。。icati。．・1一3419Q0521　　　『一　　Fail　output｛一terminal｝67AB＋＞M・巾d・t・d。・tp・t　1・4t。20mA　DC黶@　｛SMST−1210n且y｝。289CD＋＞M・・ip・9・t・d。・tp・t　2｛SMST−121｝。・黶@　Set　p◎int　output　l　ISMST−111｝，1to　5VDC10P1P2FHJ＋＞M・nip・1・t・d。・tp・t　3｛SMST421）・・黶@　Set　point　output　2｛SMST−111｝，1to　5VDC13K14L15P6MN＋　　Fail　output《＋terminal｝。1：Use　shielded　twisted−pair　cable｛SCCD，　see　GS　3486T1−01EL．2：If　these　terminal　are　not　used，　connect　them　together．lMIB4D3−02∈Model　SMST斎EPrinciples　of　Operation4−14．PRINCIP：LES　OF　OPERATION．4−1．Circuit　D　escription．　　Figure　4−1　a：nd　4−2　show　the　circuit　block　dia−grams　of　the　Auto！Manual　Station．4・1・1．Analog　Input　Circuit．　　Th．e　process　vaゴable　input　signa1（1　to　5　V　DC）isapPlied　to　the　high　resistance　RIN（1Mohm）and丘1ter　chcuit　RI　and　C1．　If　the　hlput�qe　is　d丞con−nected，　resistor　RIN　con：【1ects　the　j」nput　termillals（＋a：nd一）together　to　prevent　u：【1certahl　voltage　signalfrom　bei：ng　applied　to　the　hlput（十）血1e．．Resistor　Rland　capacitor　C1．consist　of　a：n　input　f皿te：r　circu尋twith　time　co：nstant−approximately　O．1　seconds．　Thenegative　input　termi：na1（一）is　used　as　a‘℃OMMON，，termina1．4・1。2．Analo91Digital　converter．　　The．analog　input　signa1均sele　cted　by　the�qputmultiplexel　a：nd　apPlied　to　the　comparator　AIDconverter（collsjsting　of　a　co士nparator，　cPu，　DIAconverter，　and　buffer　amp　lifiel　A1），　where　t：heanalog　illput　is　collverted　to　a　digital　signal　alld　storedin　the　data　memory（RAM）．4鴨1・3．Status　I烈put　Circuit．　　The　c1M　tlansfer　status’input　is　insulated　by　theinput　transformer　a：nd丞applied　to　the　input　port，then　stoτed　in廿しe　RAM．　At　the　same　t±me　as　thestatus　input　signa1丞　：read，　the　front　panel　switch（SET，　C，　A，　M，　and　MV）statuses　as　we皿as　the　sidepa：nel　switch（key　and　s五de　switches）statuses　ale：readin　the　RAM．4−1−4．Data　Procεssj血g　Circuit．　　When　the　input　data　is　read，　the　microprocessor（CPU）pelforms　data　processing　according　to　colltτ01prog■ams　in廿【e　ROM．　Controlled　results　aτe　outputvia　the　DIA　ciτcuit　or　the　output　port．　If　a　supe而一soτy　system　is　connected，　controlled　data　is　tlalls。皿itted　via　the　communication　inte■face．　The　com−municatio111士ne　is　isolated　by　a　photocoupler．　TheWDT（Watch　Dog　Timer）monitors　the　CPU−if　theCPU　fails，　the　FAI：L　lamp　lights　and　a　FAII．，　contactis　closed．　If　the　CPU　fa釦s，　t：he　circuit　is　separatedfrom　the　manipulated　output　circuit（for　SMST−121）automaticaUy，　and　the　malli加1ated　output　can　beprovided　by　adjusting　the　manual　colltrol　leve：r．4−1−5．Analog　Output　Circuit．　　The　analog　output　signal　is　fed　to　the　current　out−put　circuit（for　SMST−121）or　voltage　output　circuitvia　t：he　buffer　amplifieτand　output　multiplexer．The　negative　output　line　is．used　as　the　common，，Hne（see　Figures　4−1　and　4−2）．4−1畠6．Status　Output　Circuit．　　The　outpu亡sigllal　is蛤olated丘om　the　output　portby　a　transformer　and　ou‡put　as　an　open　collectorcontact．‘lM　184D3。02Eζ己00斜0ω−OMC！MTransfer　11　　　　　　　　　　　　　十Status魯nputVcc12FAlLSlide　PanelSwitchRIProcess　Variable　1　　＋hp・・　23・閥C1十lnputMultiplexerこコ、　PV　　　　　　　　　　3　＋Cascade　lnput　　　RI割　　　　　　　　　　4　一R1Clじ押CSVMヨ℃に→「o鳥Data　Bus轟U揀?ヨ‘コ一〇四”「Oコ「O「nROM�dLampTimerRAM＋VD／A工　　　17十一　18To　SupervisorySystemCPU05℃三で。嵩FAILLamp　　　　、量，　　　　’　　　、WDTOutputMaltiplexer＋　15C！M−　16Status　Output＋　N　　　　　FA量LOutput　　21斜lMComparator十E∈EしA1十彦＋　Fでユコ。互��い。略09「ロ→δコ十H十　CSetpoht　Output　2｛1to　5VDC｝十DSetpoint　Output　1（1to　5VDC｝RWSLN　GNDFigure　4−1．　Schematic　Diagram　of　Auto／Manual　Station　SMST・111．ζOユΦ一qりζoりH＊m鞠≦’go斜0ω・OMmCIM　Transfer．11　　　　　　　　　　　十Status　lnput　　　　　　　　1．2　一VCCSide　PanelSwitchFAIL　　、　PVP・・cess　V・・i・bl・1`INlnput　　　　　　2　−　　　　　　　　　　3　＋　Cascade　lnput　　　．璽1詔　　　　　　　　　　4R1C1RlC1十InputMultiplexerぎ℃三τo再じξぐCMSide　Panel　Keyboard／Display　　　　　　5占で8Ωθロロロロロロロロ憎憎ロロロロロロData　BusLamp∩σ「ゴヨ己コ一〇四肖一〇コつ0「のROMTimerRAMモV牛十D／A工Ocぢ三「o「け．FAILLamp　　　、，，　　　’　　　、∈Eこ　　17十　　　　To　Supervisory　　　　System｝　18CPUComparator十WDTOutputMultiplexer十．156／M−16St・t・・OUtp・t±NFAIL。、，p、，　　21A1備『堕　Manual　Control　LeverFAIL十十V＋・←・FM自。ip。1、t。dO。tp、t3＿　　　｛1to　5VDC｝　　H十　C　　　　Manipulated　Output　2＿　　　口to　5VDC》　　DMVlndicatorl。1■1・l18　　A　　十　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　し　　N　GNDFigure　4・2．　schematic　Diagram　of　Auto1Manual　Station　sMsT・121．BManipulated　Output　l14　to　20　mA　DC｝ζO｛」Φ一〇りζoり→＊mで「ヨΩ旦。切三〇℃。「ロ→δコ轟1ω4−4Principles　of　Operation4−2．Functions．4−2・1．S1随ST・111．　　Figure　4−33hows　the　functional　block　diag：ram　ofthe　SMST−111．Process　Variable｛PV）hput　O偏（Low−input　cutoffpoint　1％｝●●響●●　●　●庭　57Cascadelnput　O図CAS　　Computer　　Setting　　Signal、」C　　　o’SetpointOutput　1Statuslnputfor　CIMTransfer◎　…　i’　二　…　：　コ　　コ　　コ　ロ　　コ　　　　　　　コ　の　コ　　　　　コ　ロ　ロ　の　　　コ　ロ　　コ　の　　コ　　コ　コ　　　　づコココロコロロロコ　ロロロコロ　コ　サコ　　ロ　ロ@　　　　　　　　　　　　…　　　　　　　　　　　　：　　　　。　　　　　◎　　　Setpoint　CIM　Status　　　Output　2”，OutputFigure　4−3．　SMST・111F竃mctional　Block　Dlagram．Square　Root　Extraction　　Process　valiatlle　signa］b　can　be　su切ected　to　squa■e．root　extraction．：Low−signal　cutoff　for　process　vadableinput．is　userselectable．　Figure　4−4　shows　the　input−output　charactedstics　whe：n　the　low−signal　cutoff　isplovided　or　not　provided．　For　sigllals　below　the‘‘モ浮狽盾?ｆ，，　point，　a　linear　chaacteristic　‘‘output＝In−put”applies．　Whell　the　input丞greater　than　1％ofspan，　a　squa■e　root　extracted　output　is　provided．●Withoutしow・signal　CロtoffOutput一25％一Linea「OuQノSquare　RootExtracted　Output1−25％Low−signal　Cutoff10％一　　哺　　卿　　一Square’！Extract一25％　　　’@　／　　’@／’！茎茎肖1％rOutput一25％Extracted　Output：Figure　4。4．　Square　Root　Extraction．IMIB4D3−02EModel　SMST必E4−2・2．SMST・121．　　Figuτe　4−5　shows　the　functional　block　diagτam　ofthe　SMST・121．Process　Variable｛PV｝lnput　o（Low　cut　pointis　variable）　　　　　　　Status．Computer　hput　　　　　　　　　　　　　　　Setting　　C／M　for　　　　　　　　Cascade　Signal　　Transfer　　　　　　　　lnpuよ・．≦」1　　　　　　　　　　　　　　　　　　　　　　　　　…　　　　　Gai。＆8ias　　　　　　　　i　　　　　c。mp・ヒ・電i。・　　　　　　　i　　　　　　　　　　　　　　　　　　　　　　　　　…　喜’ロ．　　　　　　　　圃α　　　　　　　　i・　　　　　　　M　　　　　　　　　　　i電　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．　　　　　　　　　　　　　●　　●　　・　　●　　●　●　●　　●　　o　　■　●　●　●　●　　9　　■　　■　●　●　　o　o　●　■　o　．　　噂　　．　●　‘　　　　　　　　　　　　ロココロサ　　　コ　コ　コリコ　ロココ　　　　コ　コロ　のロロロ　　ロココへ　　　　　　　　　　　　　　　　　　　　　　　　　…●　　　　　　　　　　　　　　　　　　　　　　　　　…　　　　　　　　　　　　　　　　　　　　　　　　　…　　　　　　　。　　。　　。　　　　　　�堰@　Control　Control　Control　CIM…p・t1…p・・2…p・・38職tFigure　4−5．　SMST・121　Functional　Block　Diagram．SquareRoot　Extractioll　　Process　va：riable　sign曲can　be　su切ected　to　squa：re■oot　extraction（10w−signal　cutoff　point　is　adjustable）．Figure　4−6・3hows　the　square：root　extracted　outputcharacteristics　whell　the　low−signal　cutoff　is　provided．For　signals　below廿1e‘‘cutoff，，　point，　a　li【1ear　chaτac−ter�stic‘‘output＝input，’apPhes．　For　sign出abovethe　‘‘cutoff”point，　squale　root　extracted　output　isP工ovided．Output．＼Square　RootExtracted　Output　’f’5’2Low−signal　Cutoff　Point　．Input｛AdlustablelOutputh＼一25％Figure　4。6．　Square　Root　Extraction．Model　SMST菅EPrinciples　of　Operation4−5Cascade　Input　Sca血19．　　Cascade　input　can　be　su切ected　to　gain　and　biascom餌tation（use■一selectable）．　　　Computation　formula：　　　CMV＝CGN（CIN＋CBI）＋CBO　　　Here　CMV　is　computed　output，　CIN　is　cascade　　　input，　CGN（gain）is　set　in　range−8．000　to　　　8．000，CBI（i皿put　bias）is　set　i：n　range−106．3　　　to　106．3％，　CBO　（output　bias）is　set　in　ra：nge　　　−800．Oto800．0％Ramp　Functions　　For　both　SMST−111　and　SMST−121　Auto／Manualstations，　ramp　functions　are　used　lbr　bumpless　switch−i・g肋m図（1・cal　setp・i・t）t・回（・em・te　setp・i・t）．The　ramp　rate　is（full　span／40　sec．）．　　For　example，　if　the　setpoint　is　switched　from　50％in図mode　to　75％in回mode，　it　takes　10　sec．　fbrthe　output　to　ramp　f亡om　50％to　75％at　this　ramprate，　as　shown　in　Figur64−8．Output　Lhnitρr（in　C　mode　only）．　　　MH（high　limit）a（加stable（一6．3　t　o　106．3％）　　　ML（10w　limit）adjustable（一6．3　to　106．3％）Current　Output　Characteristics　　With　the　output　sighal　decreased，　when　the　outputsignal　is　below−6％of　span，　the　cuエτent　output　isapproximately　O．8mA（・20％of　span）．　With　theoutput　signa1：�qcreased，　when　the．output　signal　isgreate：r　than　−5％　of　span，　the　current　output　isエeleased丘om　O．8mA（一20％of　spa11）and　retumedto　3．．2　mA（一5％of　span）．　When　the　output　signal　isabove　100％，　it　increases　up　to　21　mA（106．25％ofspan）．CurrentOutput　lmA｝212043．2I18　書3．040．8・Output一6−5・　　1・・1・a251講1、n）Output　％1007550250一一一一一一一一一一一一一・o輔輌一一�４一一一一一一一　　　　　　　　　　　　　　　　　　　　　　　！画m。de　　　　　　　　　！　　　　　　　　ノ　　　　　　　！　　　　　　！　　　　　ノ　　　　ノ　　　！　　！　！！　　　　　　　1回m・d9・　　　　！10se6．40sec．TimeFigure　4−8．　Ramp　Functions．Figure　4・7．　Current　Output　Charactelistics。lMlB4D3−02∈Model　SMST菅EOperation5−15．OPERATION．5。1．：Names　and　Functions　of　Components．5−1。1．Names　and　Functions・　　Figuτe　5−1　through　5−3　show　the　llames　of　com−ponellts．　　　　　　　　　　　　　　　・Process　VariablePointer（red｝Operation　ModeTransfer　SwitchFム1し塁＝100ﾊぎ??ムL酬　　　■FaU　Lampくred｝`larrh　Lamp（ye鱒ow）詔　80＝『＝鞄＝三藝60鴇一曇Setpoint　lndex（blue｝葦1量＝≡SErNameplateretpoint　Up！Downoushbutton．Switchesnperation　Modesransfer　Switchblelode翌奄狽モ　　　40＠WbQ0＝＝一≡…i≡＝養」01五1▽Cll　MSMST・111Nameplateぎ・100Fム1し罷＝＝Fail　Lamp｛red），冒昌＝Aし胴＝≡i−80二冨Alam　Lamp｛yellow｝＝，＝＝＝｝60＝＝7＝Process　Variable　Pointer（．＝＝」圏島ｹ＝罫三一40＝＝，＝ら＝　　　　　　　’Operatbn　Mode＝穿Transfer　Switch垂一20＝＝一Operatiorl　Mode＝旨ﾈTransfer　Switch＝＝＝一〇put　Mem◎ry　lndexCManual　Control　Lever膚〜Output　lndlcator！1川i田1蛯撃撃撃撃撃撃撃h7〜　＿■團一一一一一三三＝＝＝切q　　　　　　ゆValve　Open／Cbse　Marklve　Open！Close　Mark狽?ｒｃｈａｎｇｅａＣ撃?）＝＝＝＝1一（interchangeablelSMST・121Figure　5・1．　Front　View．lMIB4D3−02E5−2OperationModel　SMST菅EClampData　Protect　Back−upBattery（with　coverllntermediateStoppero』’哨隔wlnnerlnst「umehtStopper●ノ＿ニニンニ　　　　　　ψ　　　　　　4ooSetpolnt　I　ndicator　Zero　Adjustment｛process　variable　indicator　zero　ad・justment　is　Iocated　on　the　oPPositeside）o蝋　　　　　　　ミ母自群園ミηη，　　　η9ρaηe1さ「隔、，■．！’　，「Fuse’口　＼’ConnectorTerminal　80ard丁erminal　cbverTwo−Pole　Plug　withEarthing　ContactFigure　5−2．　Right　Side　View　of　SMST・111．Clamp：Data　Protect　Back−upBattery（with　cover｝IntermediatθStopper　　　・F甲se一1賢�LlnnerInstrumentStOPρer’、『●　eo多4　　　　　誉@　　懸，W藤　　　　　　釦銅α嘱α〔嫡α〔妬旬晦ρんη，　　　η9偽ηe1Process　Varlable．lndicatorZero　Adlustment　　　　郵弓懸、　　　　、、、8陶覧7旨1・…，詳・』．．、．7．．圃�`こ、！丈「、伊。　、ミ、〃班》麹、　　、ル蚤’CohnectorTerminal　Board輻、　饗鎚、了鰯　梶Terminal　CoverTwo−Pole　Plug　withEarthhg　ContactFigure　5・3．　Right　Side　View　of　SMST421．lMIB4D3−02EModel　SMST斎E（1）Fail　L，amp（FAIL：red）．　　This　lamp　lig1享ts　if　any　abno�oality　occurs　in　thecomput血9’盾秩@co：ntrol　circuits　in　this　instlument．Afail　colltact（open）signal　is　output　at　the　sametime．（2）Alarm　Lamp（ALM：yeUow）．　　This　lamp　lights　when　the　input　signal　is　above　theopeτathlg　range　（hlcludhlg　open・℃ircuit　a：rld　short−circuit　co：nditions），　or　when　the　outptlt　circuit　isope耳．　It　flashes　whell　the　data　protect　battery　voltageis　low．（3）Process　Variable　Pohlter（red）．　　This　pointer　lndicates　the　process　variable　i：nputvalue．（4）Setpohlt　Index（blue）for　SMST・1110nly．　　This　index　shows　the　ma：nual　setpohlt　which　isset　with　the　setpoint　up／dow：n　pushbutton　on　thef：ront　pane1．（5）Setpoint　Up／Down　Pushbutton　for　SMST−111　　　0nly．　　These　switches　are　used　to　adjust　the　instrumentsetpohlt　i11・manual　opeτation　mode　M・　　　匡］・S・tp・血t血crea・e・　　　回・S・tp・血t　decrea・e・　　　setting　speed：40　seclfull　scale　　　Fine　adjustmellt：When　the　pushbutton　is　pτess・　　　　　　　　　　　　　　　　　ed（apProximately　O．2sec），　the　　　　　　　　　　　　　　　　　setpo士nt　moves　in　O．1％step．（6）Output　Indicator　for　SMST・1210nly．　　This　illdicatoτreadまng　shows　the　current　outputsigna1（manipulated　output）for　this　instrument．　　（4mA　DC　on　the　minimum　scale　and　201nA　DC　　on　the　max�qum　scale）（7）Manual　Output　Lever　SMST・1210111y．　　The　manipulated　output　signal　is士ncreased　oエdecreased　by　the　manual　operatio111eveτin　mode　M．III　mode　C，　it　is　also　possible　to　illcrease　or　decreasethe　manipulated　output　sigllaユ，　when　the　operatillgstatus　t：ransfer（colltact）i1エput　is　open．OperatiOI1：Setting　speed：To　increase　the　output，　movethe　manual　contτ011ever　to　theIight　positio：n．　To　decrease　theoutput，　move　the　lever　to　theleft　p　osition．S：LOW』＜，レ40　seconds／fuHscale．FAST＜＜，レレ4　seconds／fullscale．Fine　a（巧ustmellt：When　the　manual　control　lever　　　　　　　　　　　　　　is　moved　f士om　neutral　position　　　　　　　　　　　　　　to　＜　orレ，・the　output　de−　　　　　　　　　　　　　　cτeases　or　increases　in　　O．1％　　　　　　　　　　　　　　step．Operation5−3（8）Opelation　Mode　Tra皿sfel　Switch．　　To　change　the　opeτation　mode，　press　the　appro−pdate（C。r　M）Pτess　switch，　on　the　front脚elof　the　instrumellt．（111sure　th．at　the　corτespondinglamp皿uminates．）M・d・回・A・お・ad・血put、i幽i、　emp1。y，d、、　　an　output　signa1．M・d・図・In　SMST−111，　th，、6tp。血t、ign曲the　　value　adjuste　d　by　the　up／down　press　switches，　　alld　in　SMST−121，　the　manipulated　output　signal　　is　the　value　a（加sted　by　the　ma：nual　operation　　lever．T・m・f・・f・・mM・d・回t・図・B曲celess　and　　bumpless　transfer。T・�p・fer　f・・m　M・d・図t・回・0・tput・amp・　　from　manua工setting　to　hlput　value　at　aτate　of　　40sec／full　sca工e．5。1・2．Tuning　Panel　Switches　and　Functions．□SMST・111CModeStart　Modeector　Switch　Selector　SwitchMODEL　　　　　SMST幽111畳EI　　　　　　　　C・MODE　START　　　　　　　　C隈PTR　　HO了堰@日日圏・　　　　　　　　　　C4S　　　GOLO・「癬二季iSlide　Switches1｝DIPSwit・h・・5Figure　5−4．　SMST・111Tuning　Pa：ne1．（1）Slide　and　DIP　Switches．　　Table　5−1　shows　the　functions　of　SMST−111slidealld　DIP　switches　on　the　tuning　pane1．lMIB4D3・02E5−4OperationModel　SMST管ETable　54．　SMST−111　Slide　and　DIP　Switch　Fullctions．SwitchesFunctbns　　　9Desc巾tionC−MODEDesignates　setting　input　vaiue　inbmode．CMP　：Setting　signal　from　a　supervisory　computerbAS　　：Analog　cascade　signal　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　、　　　　　　　鑑Designates　the　restart　status　whenHOT　：Restarts　operation　at　the　status　immediately　beforeSlidepower　reverts　to　norma1．the　power　failure．SwitchesqOLD：Restarts　ope甲tion　at　the　status−6・3％of　l　to　5　VSTARToutput　or　4　to　20　mA　output　in　M　mode．Note：For　momentary　failuナe　less　than　2　seconds，always　carries　oUt　HOT　start　regardless　of　switch　posi一tion，SQRTDesignates　the　square　root　　　　　・extractlon．ON　　：Square　root　extractionnFF　　：Square　root　extraction　is　not　carried　out．Designates　Iow・signal　cutoff　forON　　：．For　signals　less　than　1％of　input，　a　linearLOW　CUT　　　　　　　　　　　　　　■唐曹tare　rOot　eXtraCtlOn．　　　　　　characteristic’60utput＝　lnputπapPlies・nFF　：For　signals　below　O％output，　a　Iinear　charac一　　　　　　　　　　　　　　　　　　　　　　　　　，teristic甜Output＝lnput曜。　apPlies．DipSwitchesWR　PTCTDesignates　a　supervisory　system．ON　　：Disables　settlng　and　control　from　a　supervisory@　　　　　system（only　monitoring　is　enabled．）．　　　　　　　　　　　　　　　　　　　　　　．OFF　：Enables　setting　and　control　from　a　supervisory’　　　　system．EXTXFRDesignates　operation　mode　transfer唐狽≠狽tS．ENA　：Valid．撃mH　　：lnValid．圃SIMST−121DisplayKgy−boardStart　mode　　　　　selectorTuning庭ey　　Cmode’副tchswitch　enablel　selectorinhibit　switch　sWitchAUTO！MANUAL　STATIONM。DELｹ謡鴇蓬垂…瀧li塁…τARτP〆1　　θoord…」WPε一」一DAτA一一一一一」?□□□Q備　観1�o?□□□oV　　　SCAL巴　　　Ol　　CHEC眠?□□□P一r脚ぎ6一「1f□十日□　【”A6L眩　CMPTR　　HO7@日圖圖　IN｝σ旧1了　　CAs　　　COLOD．　　　　．（1）　1〕isplay．　　Displays　the　data　type　code　（TYPE）and　datavalue（DATA）for　data　selected　from　the　keyboald（see　be10栂）．ρ〆午ヨ〜、1TYPE．　　　DATA．（2）Keyboard．　　　Used　to　caU　and　challge　parametefs　and　data．Tables　5−2　and　5−3’show　the　keyswitch　names　andfunctions．’Figure　5−5．・SMST・121　Tun�qg　PalleLlMIB4D3−02EModel　SMST勢EOperation5−5Table　5・2．　SMST・121　Side　Panel　Switches　and　Thehl　Functions．Name　ofjeyboard．TypeoTYPElNumber@lM　　　　　　　　　　　　辱mame・DescriptbnDisplay1　Set@　RangeUn詮5Settable1“詮ialualuePV　RAWPlNoSRoLC舳一陶Process　variable　inputrquare　root　extraction　ON／OFFkow−signal　cutoff　point一25．Oto　135．0O：0FF　1；ON@　O．Oto100．0％一％Xoo醐01．0CASCINbSWbGNb81bBObMV一一一一葡葡Cascade　input　valUefain　and　bias　computationfain撃獅垂浮煤@biasnutput　biasbomputed　CAS　result一25．Oto　135．On：OFF　1：0N|8。000to　8POOE一106．3to　106．3|800．Oto800．0@　−6．3to　106．3％騨一％％％XooOoX　一@〇P，000O．0O．0@鱒MVlHlLMVlHlL聯ローManipulated　output　signallanipulated　output　signal，high　limit　valuelanipl」lated　output　signal，low　limit　value一20．Oto106．3黶EU．3to　106．3|6．3to　106．3％％％｛lnMANl　　o@　o@　o　一P06．3|6．3MODEMODE1to　3Operation　modeSee　Table　5・3．騨PV’PV繭Prqcess　variable　inputSame　a5　SCALE凹，X口SCALEHlｵOcP一一一　　　．Engineering　units　lcorrespondhg　to　100％｝dngineering　units｛corresponding　to　O％｝cecimal　p。int　p。siti。nロｪロロロ↑　　　　　　　　　　　　　　　　1　　　　4一9999to　9999|9999to　9999@　　　1to　4一岬一ooo1000@0@3DlDl一Operation　mode　transfer　status　input0ハ一X謄CHECKCHECK一Self・diagnostic；Cause　of　fault　is　displayed’b凵@code．See了able　5・4．Nltem　nu　mber　update《updates　the　typeﾕmber　N｝一一一鴨団To　decrease　data．一一騨一圏Setting　speed　up｛press　together　with囚or［画1口一一廟囚To　increase　data．一一脚一Table　5・3．　SMST・1210peration　Mode．MOD引NlSetpointOperating　Statusln詮iaIual“e0lnvalid　　　　　　　　　　1oMode　transfer　status　i叩ut｝1Valid0Mode　is　transferred　with　status　input　open．0　　　　　　　　　　　　　　2PDesignates　mode　transfer　status　inputl1Mode　is　transferred　with　status　input　closed．0Enables　setting　and　control　from　a　supervisory　system・0　　　　　　　　　3PSets　supervisory　systeml1Disable55etting　and　control　from　a　supervisoh／system．のIM，B4D3。02E5−6OperationModel　SMST斎E（3）Slide　Switches　　Table　5。4　shows　the　functio皿s　of　slide　switcheson　the　tUI血g　pane1．Table　5−4．　Functions　of　Shde　Switches．Switch　NameFunctionsDescriptionKey　switches　for　tuningENABLE：Enables　to　change　setting．・TUNlNGD・・ignates　Enab19！1・hibit。f｛図，團，�）functi・ns．INH旧「r　：Disables　to　change　setting．C−MOD∈Designates　the　setting　input　value　in　CCMP　　　：Setting　signal　from　a　supervisory　system．mode。CAS　　　　：Analog　cascade　signal．STARTDesignates　the　restart　status　when窒?ｃｏｖｅｒｓ　from　power　failure．．HOT　　　：Restarts　operation　at　the　status　immediately　before@　　　　　　the　power　failure．COLD　　　：Restarts　operation　at　the　status−20％of　l　to　5　Voutput　or　4　to　20　mA　output　in　the　M　mode．｛Note：For　momentary　failure　less　than　2　seconds，　always　carriesout　HOT　start　regardless　of　the　switch　positions．）　　　　　　　　　　　　　　　　　　　　　　　　　、■Key1）oard　Operation（see　Figure　5−6）．Updating　TYPE．NμmberAUTO！MAHUAL　Sτ酊巳ONρ〆’　　θooPE」WPE一一DATA一一一」沫ﾊ□□’1斎∴鐘一rii丁丁□□ii　　　τ一一」　　　ol　ICHEC民　SCAしεl　P暫［L〔ユ」］□　・1俗二二禰蒔＝二署’1　窒　i▼　§　　▲｛□i□晶晶i　」・ロロ・．・　　　　齢　，　　　　　　　」DisplaYe。・Cゴ1随TYPEi5relfciaghoscataretting．Figure　5−6．　Keyboard　Fuhctions．（1）Calling　TYPE．　　Whe且akey　for　TYPE　to　be　displayed　is　pressed，the　TYPE　same　as　designated　to　the：key　and　its　value（DATA）are　displayed　l�qthe　display．　　Moτe　than　one　TYPE　is　allocated　to　the　same　keys．Those　TYPEs　are　varied　in　tum　for　every　press±ng　ofthe　key．【Example　of　Display　and　Key　operations11）MV・MH・ML　key．　An　arrow　corresponds　to　one　　key　operation．（2）Updating　TYPE　NllmbeL　　Pressing　N［至］　key　allows　the　TYPE．：number　tobe　updated．（3）Updating　Data．　　Pτessing　TUNING　keys（厘，囹，or［壷）aUowsdata　to　be　increased　or　decreased．　　This　is　effective　only　whe：n　the　TUNING　shdeswitch　is　set　to　ENAB：LE．　囚　　：Data　increase　set廿119　匡ヨ　　：Sett士ng．for　i【1clease　of　data　change　：rate　　　　　　（・P・・ate　at　th・・am・廿me　a・囚・・団k・y・），　団　　：Data　decrease　setttng（4）Self　Diagnosis．　　Press士ng　CHECK　key　a皿ows　tlle　operat士ng　condi−tion　of　the　controller　to　be　checked．　CaUi【19　Proce−du：re　is　the　same　as　that　in（1）．　　For　deta皿s，　see　subsec廿on　5−4−4．（5）Turllhlg　the　Display　OFF．　　About　30　minutes　after　the　data　setting　is　com−pleted　and　aU　the　key　operations　aτe　f垣ished，　thedisplay　is　autolnatically　tumed　off．　　This　is　done　foτsaving　power　and　the　display　isautomaticaUy　tumed　on　whe：n　the　key　operation　isstarte　d　agai11．lMIB4D3−02EModel　SMS丁管E5−2．Preparations　for　Operation．5−2・1．Preparation．　　The　preparation　pゴor　to　operation　can　be　per−formed　with　the　Manual　Station　installed幽in　thepallel　or　placed　on　a　service　bellch（the　Manual串tation　must　be　hlstaUed　in　the　housh19）・5−2−2．Withdrawing　the　Instrument　Body．（1）　Push　up　the　stoPPer　spr�qg　at　the　bottom　front　　　　of　the　inte】mal　unit　and　pull　th停instrument　body　　　out　from　the　housing．（See　Figure　5−7）．＼一いQ一一@　　！鮭●亀亥一o一一6R一　　　　7鰻7一＿20一一！一o．一〇一●　1「ll酬Stopper”Figuτe　5−7．　Withdτawhlg　the　Intemal　Unit．（2）　The　indicator　l）ody　locks　as　it　is　pulled　partia皿y　　　out　from　the　houshlg．　To　pu皿the　intemal　unit　　　　out　further，　press　down　the　inte�oediate　stopper　　　located　on　the　top　of　the　hltemal　unit，　and　pun　　　the　unit　out　from　the　housillg（See　Figure　5−8）．四ノゆ幡曲。＼＼＼o＼ρFigure　5負8．　Withdra・眺1ing　the　Illtemal　Ullit．Operation5−7（3）Remove　the　connector　from　the　internal　unit．　　　This　separates　the　intemal　unit　from　the　housing．　　　（See　Figure　5−9）．Connector魯llllliliill！ll四Housinglnternal　UnitFigure　5・9．　D灼co�oecting　the　Co皿ectoτ．5−2−3．Parts　Conf廿mation．　　Conf�q　that　the　fUse　and　data　protect　batteryare　installed　in　the　cQrrect　position．　For　j血stallationinstructions，　refer　to　section　6−3‘‘Parts　Replacement，，．5−2・4．Preparations　fo茸Operation．（1）111sta1遜ng　Valve　Open1Clos6　Marks−SMST−121　　　　0nly．　　　set　the　valve　openlclo串e　marks　according　to　therequire　d　coptrol　valve　acting　di：re　ction　（dire　ct　olreverse　action）．（See　Figure　5−10．）　　　These　marks　can　be　pulled　out　by　fingers　or　with．tweezers　and　reinstalled　by　merely　pressing　them　in’position．圖：一応誘）Figurと5−10．　Setthlg　the　Valve　Open！Close　Mark．lMIB4D3−02E5’一8OperationModel　SMS丁勢E（2）Sett血g　Switches．（Figure　5・11）　　Set　the　slide　switches　and　DIP　switches　on　thetulling　panel　to　desired　positions　befoτe　power　ON（see　Tables　5−1　and　5。4）．閉00εL　　　　S麟ST・111管εC・麟00ES▼姐τC●●P7R　　NO▽圖圖C▲5　　COLOSetting　these　beforepower　ON．SO禽rr　O尉　ロコ　OFrし0噸りCU▼0飼　ロコ　OFr尉，胃。70●●ロコ　orr嘘灯翼阻確”A　ロコ　伽囲Figure　5・11．　Setting　Switches．　　Then，　tum　power　ON．　When　the　TUNING　switchis　set　to　ENABLE，　parameteτs　call　be　set　at　the　key・board．（4）Setting　SCALE＜SMST・1210nly＞．　　Prepaτe　a　scale　representing　a　measured　value　in　anengillee血g　unit　in　the　ordeτof　the　maximum　value，min�qum　value，　alld　dec�qal　point．Max�qum　value（Hコ：）：Set　the　displayed．value　　when　the　intemal　data　is　1．O　ill　a　four　digit　inte・　　ger　with　a　sign．M�qum　value（仁θ）：Set　the　displayed　value　　when　the　intemal　data　is　O．O　in　a　four　digiほnt樗・　　ger　wi廿1　a　sign．Dec�qal　poj�qt（刀戸）　：Set　the　posi廿on（digit）of　　the　dec�qal　poillt　with　a　llumber　which　is．assign。　　ed　to　the　position　of　the　decimal　point．「一DATA一一一。1露Decimal　POlntnumbe≠，（3）Setting　MODE＜SMST・1210n嚢y＞　　Call　MODE　at　the　keyboard　and　set　to　the　desiτedMODE　with．囚or団button（see　Table　5−3）．［Example　of　Displayi皿g　and　Sett血9】PushbuttonnperationDisplayRemaセ駄5M口』ε’　o囚”［切ε”lf　O　is　alright、　go　to狽?ｅ　next◎peration．田MO刀ど〜　’団M口刀ε〜　oIf　O　is　alright，　go　t◎狽?ｅ　next　operation．塁＝＝3囚。・団・P・・ati。・t・k・・ab。・t・・e・。・d｛f。・av。idi・g　mis−sett8ng．，［Example】　Prepa］由1g　the　scale　for−10．00　to　40．00PushbottonnperationDisplayRemark5H■　　’θo〃L士YPE」　　LDATA」Current　Hl　value　is　display−?ｄ　in　the　DATA　place．囚H■　　牛。θo圏can　b…edtogether．Lσ　　　　okTYPE」　　LDATA」Current　LO　value　is　di寧play−?ｄ　in　the　DATA　place．団乙σ　一lo〃〃團can　be・詑dtogether・■戸　　　　ヨCurrent　DP　value　is　di寧play・?ｄ　in　the　DATA　place．団』戸　　　　〜For　details　of　decimal垂盾奄獅煤C　see　　the　　figureabove．　However，　use?ゴse属．　keyst．11M伯4D3・02εModel　SMST管EOperation5−9（5）Setting　Other　Parameters＜SMST・1210nly＞　　，8et　parameteτs　required　for　computation　withoutom　1SSlon．　　Table　5−2　hsts　those　paτameters　and　their　sett血g趣allges・【E翠an1Ple　of　Sett�qg　Parametersl　　Set　the　low日cut　point　to　10．0％．PushbuttonnperationDi5playRemark5PIN　−25．0Current　PIN　value　is　dipiayed，PSR　OCurrent　PSR　value　is　diplayed，囚PSR　1PLC　1．0Current　PLC　value　is　diplayed。囚PLC　10．0囹can　be　u・edtogether．　　　Other　paτameters　can．　also　be　set．in　the　followjlngorder．�@Ca1�qg　TYPE　　C記l　it蛸th　a　key血seven　　　　　　　　　　　　　　　　　　　　TYPE　keys，�AC曲gnumber　Updata　iMth［コkey．�BSetting　data　　Se伽ng　it　with団，．團・r　　　　　　　　　　　　　　　　　　　　囚．key・（6）hlitial　Value．　　　initial　values　are　factory　default　values．（see　Table6ら一2and　5−3．）　　Whell　the　data　set　at　the　keyb◎aτd　aτe　lost　due　tqpowe■or　battery　failuτes，　theまnitial　values　are　readas　set　data　to　start　control．5−3．Norma10peration．　　This　sectioll　explahls　ma皿ual　settings（SMST・111），mallual　output　opeτating　procedures（SMST−121）and　operation　mode　tτallsfers．5・3・1．Manual　Mode　Setting　with　Setpohlt　Up1Down　　　　　（SET）Press　Switch（S1》lST・111）．（1）P・ess　m・d・p・ess　s幅t・h図・n　th・f・・nt卿・1　　　to　set　the　instτumellt　in　mallua　oper章tion　mode．　　　In・u・e　th・t　1・mp図H帥t・．（See　Figu・e　5−12）．1　，o即瑠Operation　Mode’rransfer　Switch、　　　　　、Figure　5。12．　O　peτation　Mode　Tτansfer．（7）T皿ted　Mountj血g．　　If　the　hlstmment　is　mounted　in　a　tilted　condition，it　is　Ilecessary　to　adjust　the　zero　poillt　of　the　indicartor．　Propeτly　a（野ust　it　accord�qg　to　the　chapteτdescribing‘‘111spection，，　all　d‘‘adjustmellt”．　　When　all　of　the　preparative　opeτations　are　com−pleted，．puU　the　power　cold　plug　off　the　outlet，mount　the　hlstrument　onto　the　pane1，　alld　thell　ma：kesignal　cable　wihng　and　tum　power　ON．（2）Using廿1e　setpoint　upldow11（SET）pushbuttoll　　　switches，　set　the　deSh’e　d　setp　ojht．（See　Fig町e　　　5−13）．＼、1己，’銘「6S6tpoint　Up！DownPushbutton　Switch、、Figuτe　5・13．　Adjusthlg　the　Setpoint．（3）　When　the　cascade　input　sig：【1al　is　con：nected，　press　　　th・回m。d・・wit・h。n　th・丘。nt　p�p・1　t・廿ansfer　the　cascadecontrol　Output　signal．output　s専gnal　to　manua11M　184D3・02ε5−10OperationModel　SMST聾E5−3・2．Contro10utput　Operation　witll　Manual　Opera・　　　　　tion　1レever（SMST−121）．（1）S・tth・m・nu滋・perati・n　1・v・・t・図f…P・・a−　　　tion　mode．（Refer　to　5−3−1．）（2）Move　the　manual　operation　lever　to　the　left（or　　　the　dght）　to　adjust　the　output　signal．　（See　　　FigUle　5−14．）ooo酬　　　　　　圏　．．，／1・lL±蕩　　　　　　回回濁Manual　OperationLever（3）When　the　cascade　input　sigllal　is　connected，　press　　　the　C　mode　switch　on　the　f士ont　pallel　to　transfer　　　the　cascade　output　signal　tb　manual　control　out−　　　put　signa1．（4）　Setting　Paralnete：rs　on　the　tuning　Panel．　　　When　parameters　are　to　be　changed，　pull　out　　　the　illternal　unit　and　set　new　parameters　on　the　　　tuni耳g　palle1．　After　sett士nε9　the　parameters，　turn　　　the　ENABLE／INHIBIT　switch　to　INH】BIT　posi−　　　tion．　　　When　replacing　the　SMST−121，　hlsert　the　con−　　　nector　of　the　cable　froln　the　SPBD　standby　　　manual　statioll　into　the　jack　at　the　bottom　of　the　　　’housing　to　route　the　curlent　output　signal　from　　　the　SMST　to　the　SPBD．（See　Fiugre　5−15）．Figure　5−14．　Ma血ua10peration．Model　SPBDBatteryCheckpoint量nput　lndicatorSelector　SwitchBatteryCheck　ButtonManipulated　Output　lndicatorManualAdlustment　Knψ●｝言　。、k’∵二「、�_．Cable　withConnector、／砿「、・」、．良　　1・、1．義　　　、、．冶’’Controller，　etc．・）ノFigure　5・15．　SPBD　Connection．IMIB4D3。02EModel　SMST骨EOperation5−115−4．Actions　When　the　FAI：L　or　ALM】』amps　　　　Light．　　Model　SMST　autolmanual　station　is　fumished　withaFAIL�qp　and鋤ALM�qp　to　vis噛血dicatefa皿u：res　in　the　contro亘eτ　itself　an　d　signal　eπors，τespectively．　Whenever　a　lamp　lights　oτbeg血s　toflash，‡ake　appτopゴate　coπective　action　promptly．5・44．Actions　Wllen　FAIL　Lamp皿1umhlates．　　The：FAIL　lamp，　when　lit，　indicates　that　a　seriousfa丑uτe　has　occuπed　in　the　contτoUe：r．（1）Monitor　the　cuτrent　output　signal　and　set　it，．with　　　廿1e　manual　opeτation　level，　to　a　vahle　that“oes　　　llot　adversely　affect　the　process．　　　The　PV　illdicator　gives　correct．readhlgs　at　this　　　廿me．　　　（lf　th6　FAI：L　lamp　lights，　t：he　contτoUeτholds　　　analog　and　status　outputs　just　befole　a　failure　　　occuτs．　Tbe　manual　operation　leveτ　dセectly　　　controls　the　ctユrrent　output　du血g　faih∬e．　But，　　　this　cannot　hold　the　controUeτoutput　for　a　long　　　term．　If　the　output　llas　to　be　held，　use　tlle　SPBD　　　manual　colltrol　statioll　as’descτibed　in　the　llext　　　step（2）．　Voltage　output　signals　win　gladually　　　decrease　with　time．　For　eitheτoutput，血coπect　　　value　may　be　held　depe尊ding　whidh　part　of　the　　　circuit　failed．）（2）Insert　the　cable　ffom　the　SPBD　mallual　control　　　station　hlto　the　jack　at　tlle　bottom　of　the　hous−　　　ing　alld　switch　the　output　signal　ffo：m　the　SMST　　　to　the　SPBD．、（See　Figu：re　5・15．）　　　　　　　　　　　　　　　る（3）Select廿1e　CHECK　switch　on　t：he　tun血g　panel　　　for　possible　causes　of　a　fanu：re．（See　54』4．）5・4・2．Actions　Wben　ALh1　Lamp血mimtes．　　The　ALM　lamp，　wllen　lit，血dicates　that　the　wiτeis　discomected．　　Select　the　CHECK：a夏d　AL，ARM　switches　on　thetun血g　panel　fbr　possible　causes　of　a　fai【ure．　　Take　apPτoPliate　co：rlective　action　depend血g　onthe　cause　of　the　problem．5・4・4．Desc�uptio且of　CHFCK　Display．　　　　　（for　SMST・121）　　Items　displayed　when　the　cHEqKlALARMIMoDEswitch　is　hl　CHECK　positioll　aτe　as　follows：Lamp．CHεCκbodeSelf脚diagoostic　Fonction5一〃〃，Normal．FAIL〃’．A／D　converter　abnormal．FAIL〃2DIA　converter　abnormal．ALM〃苧Computing　range　overflow．A：LM〃θProcess　variable・i叩u　t　overrange，　com・munication　abnormai．ALM〜〃M�pory　backup　battery　not　ihs制ledor　voltage　too　lOw｛lamp　flashesl．ALM争〃Currerlt　outPut　line◎Pen　or　overioadALM．θ〃lnterna且data！ost｛see　Note．　belowl．ALMPWRε月月SupPly　voltage　too　lgw・FAIL一lnstrument　fa鷲s．Note：If　ALM　Iamp　lights　and　CHECK　code　80　is　diaplyed，　　　　parameters　have　beenl　already　initiali2ed．　Check　PlD　　　　parameters　and　reset　them．　　If　two　or　more　faults　occur　s�qul伽1eously，　thehexadecimal　sum　of　theiτcode　numbers　is　displayed．＜Example＞εHε［幽κ　θ［’　　OC昌04＋08（computation　lange　ovelflow，　pτo・cess　variable　input　out　of　ra且ge）εHε［’κ　月［ア　　AO雷20十80（memory　bac：kup　battely　voltage　toolow，　intemal　data　lost）　　When　the　cause　of　the　fault　isτemoved，　the　lamptums　OFF　a：nd　the　diaplay　reverts．　to　OO（noma1）．But　code　80　does　notτeve】rt　to　OO；press　the［工l　keyto　set　OO．5・4・3．Actions　When　ALM　Lamp　Flashes．　　The　A：LM　lamp　begills　to　flash　when　the　dataprotect　battery　voltage　drops．　Rep1皐ce　the　batteτyas　inst：ructed　in　Section　6・3●4．Notes；（1）When　the　ALM　Iamp　begjns　to　flash　duτing　　　11◎rmal　operation，　repalce　the　battely　immedi。　　　ately，（2）Aflashing　ALM　lamp　oveπides　a　continuous　　　皿umillated　alaml　lamp．　No　alarm　status　can　be　　　血dicated，　the■efole，　while　the　ALMユamp　is　　　fla曲g．　（Other　ala】ms　can　st皿be　displayed　on　　　the　tu1血ng　paneL）lMIB4D3・02EModel　SMST管E6．MAINTENANC：E．　　This　chapter　explains　the　adjustmept　pτoced町efor　the　process　variable　indicator　and　setpoint　inヒ1ica−tor，　aS　weU　aS　the　paτts　replacement　procedure．6。1．Calibration　Equipment．（1）DC　voltage！cuττent　standard．　　　I　　　YOKOGAWA，s　Mode176510r　equivalellt．．1unit（2）Universal　digital　voltmeter．　　　YOK：OGAWA’s　Model　75620r　equivalellt．1unitit6・2．Inspection　and　A（珈stments．6・2−1．Process　Variable　Po血ter　Inspection　and　Adjust・　　　　　mellts．（1）Apply　3．0．V　DC　to　process　va：riable（PV）telminal　　　（te加ina1丼。．1（＋）and　teτm血al　No．2（一））f士om　a’　　　Dc　voltagelcurrent　standaτd．（2）Chec：k．t：hat　the　PV　pointel　reads　the　cali1）ratioll　　　m肛ks　o夏the　scale　within±0．5％of　50％．（3）　If　the　specified　accuracy　is　not　obtained，　a（鞘ust　　　t皐ePV　pohlteτzero　a（巧ustment　unt丑the　pointeτ　　　τeads　50％on　tlle　scale．（4）Change　input　signal　to　1．OV，2．OVI　4．OV　and　　　5．O　V　DC，　and　check　that　the　PV　pointer　matches　　　O9　b，　25％，　759も　and　100〔シ6　calibration　marks　re−　　　spectively．　Tolerance　is±0．5％of　span．（5）　In（4），　if　pointer　doesゴt　read・within　tolerance　of　　　ca旺bration　mark，　input　3．O　V　DC　again　and　a（加st　　　until　pointer　reads　within　5096±0．5％．（6）　Check　the血dicatoτaccuτacy　at　each　po血t　and　　　1’epeat　steps（4）and（5）u皿t翌theτequired　accu一　　　τacy　is　obta血ed　at　each　po�qt．6・2−2．Setpoint　Index　InSPection　and　Adjustm」ents　　　　　（SMST・1110nly）．（1）Connect　the　DC　voltagelcuτrent　standald　to　　　・cascade　input　teminals（te】コminal　N◎．3（＋）and　　　termhla1　NQ．4（一））and　apply　3．O　V　Dq））23（（S・lect・P・・ati。n　m。d・回．After　this，　adjust　hl　the　same　way　as　ProcessVariable　Pointer．　Setpoint　Illdex　Zeτo　Adjust−ment　is　shown　in　Figure　6−3．6−2・3．Manipulated　Output　Pohlter　Zero　A｛加stme皿t　　　　　（SMST・1210nly）．（1）connect　Dc　voltagelcurrent　standard（Mode1　　　7562）to　curτent　outPut　terminal（tem元nal　　　numb・・A（＋），　B（一〉）．　S・1ect・P・・ati。n　m。d・図．（2）Set　the　output　po元nter　at　mahl　scale　at　the　center　　　of　the　scale．　Conflrm　that　output　is　12mA　　　（Toierance　is±2．5〔シ6）．Maintenance6−1Figure　6・1．　SMST・111Measurement　Pointer　Zero　　　　　　　　　A〔恥stment．噴。噸。　　　コ　　　の叱∫L　一Io　　　．　　　　　罰oo》0oゐFigure　6。2．　SMST・121　Measurement　Pohlter　Zero　　　　　　　　　A面ustment．Figure　6・3．　SMST・1USetpoint　Index　Zero　　　　　　　　　A4111stment．垂M184D3。02E6−2MaintenanceModel　SMST管E（3）When　the　reading　is　outside　of　tolelance，　adjust　　　the　zero　adjustment　screw　so　the　output　pointer　　　points　to　the　major　scale　graduation　血　the　　　center　of　the　scale．（Figure　6−4，5）．（4）Next，　set　the　output　pointer　at　the’1eftmost　　　majol　scale　graduation，　at　the　second　major　scale　　　graduatioh　f士om　the　left，　at　t：h．e　secondπi｛噸or　　　scale　graduation　ffom　the　right，　and　at　the　right−　　　most　m句or　scale　graduation．　Verify　that　the　　　ammeter　reads　4　mA，8mA，16mA，　and　20　mA　　　respectively．．（The　toleギance　is±2．5％．）（5）　If　the　tolelance　is　exceeded　in（4），　retuln　to（2）　　　and　make　fine　a（町ustments　With　th，e　readings　　　unt丑all　readings　fall　withtn　the　tolerance．（6）Repeat（4）and（5）unt工l　the　readings　at　all　po圭nts　　　ale　withhl　tole工allce．6・2−4．1翠clined　Mounting．　　For　an血c1血ed　controner，　set　it　up　at　the　actualmounti：ng　angle　alld　a（加st　its　measuτemellt　pointerand　set　point　as　instructed　in　Sectio皿s　6−2−1　and6−2−2，．respectively．6・2−5．Operation　Mode　Transfer　with　Extemal　　　　　Contact．　　Collfirm　operationTable　6−1，6−2．mode　transfer　referring　to0・tpUt　Pqint・・　　　　・@　　　　　L」L＿」1川11日llll口1目ロ10％　　　25％　　　50％　　　75％　　ユ00％〈K1　　ぐ　　　　　　τ〉　　　じ寵〉［　　　　　　　［1Figure　6−4．　Output　hldicator　Major　Scale　Graduation．O◎口�P●0StandardScrewdriverノFigure　6−5．　Zero　Adjustment　of　Output　Illdicator．Table　6・1．　SMST・1110peration　Mode　Transfer　with　Extemal　Contact．Operation　Mode「DIPSwitchExtemal　ContactOperationOperation　ModeOperation　ModeDisplay　LampEXT　XFRhputModeDisplay　LampStatus　Output1≡NAOPENLamp　M　lightsMLamp　M　lightsOPENlNHCLOSEDOPεNMLamp　C刊ashesOPENENA9Lamp　C　lightsCLOSEDCLamp　C　iightsCLOSED．6PENlNHCLamp　C　lightsCLOSEDCLOSEDTable　6−2．　SMST・1210peration　Mode　Transfer　with寧xternal　Contact．Operation　Modecisp畳ay　LampMODE　1・MODE　2External　Contact@　　l叩utOperation@ModeOperation　Modecisplay　LampOperation　Modertatus　OutputLamp　M　lights0101OPENbLOSEDMLamp　M　lightsOPEN0　　　0f　　でOPENbLOSEiDCLamp　C　lightsCLOSEDOPE≡NMLdmp　C　flashesOPENLamp　C　lights@　　　　　　　　伽0CLOSEDCLamp　C　lightsCLOSEDOPENCLamp　C　lightsCLOSED1CLOSEDMしamp・CflashesOPENlMIB4D3−02EModel　SMST炬Maintenance6−36−3．Parts　Replacement．6。3・1．Replaci皿g　the　Nameplate．　　Pun　the　indicator　body　out　shghtly　from　thehousing，　open　the　Hd　on　the　top　of　the　front　panel，and　replace　the　Ilameplate　with　a　11ew　one．（See．Figure　6−6．）＼　〔『　　　　ヨ〔μ−一■　　　l　　I　，，io唱　　　　曳一　　　’ざ　　　＾8s匡▼rつ6・3・3．Replachlg　the　Fuse．　　Remove　the　fuseholder　cap　located　on　the　rearof　the　intemal　unit，　and　replace　the』?ｕｓｅ　with　anew　one．（See　Figuτe　6−8．）　　Recommellded　fuse　replacement　interva1二3years．　　Fuse　rating：1．　A．　　Part　number：S9510VK．　　Tighten　the　fuseholder　cap　after　fuse　replacement．Note：Use　the　dedicated　fUse（S9昌10VK）．　Do　not　use　　　　afuse最）r　other　products．＼　＼　　　　　　　　＼1coo．欝！！●．ミ：ミミ、，　　　　　　　Figure　6−6．　Replac血1g　the　Nameplate．6・3・2．Replaci皿g　the　Scale　Plate．（1）PuU　the　illdicator　body　out　slightly　from　the　　　housing．（2）Remove　the　scale　plate　retainer　alld　the　scale　　　plate　using　tweezers．（See　Figure　6−7．）（3）Insert　a　llew　scale　plate，　Insure　that　the　measure−　　　ment　pointer　and　setpoint　index孟n．dicatO　O％　　　　on　the　scale　when　the　measurement　input　and　　　setpohlt　are　set　to　O％．Flgure　6−8．良・placihg　th・Fuse．、，黛r．　：帽　　ぐ’へ。　、　』ゴ・難も。　r−　　uり三1三藷．多・r｛。1儲。岬。／Scale　Plate　RetainerFigure　6・7．　Replacing　the　S　cale　Plate．lMIB4D3−02E6−4Maintenance6・3−4．Replac血g　the　Data　Protect　Battery．　　　If　the　ALM　lamp　on　the　front　panel　of　the　instru−ment　beg±ns　flashing，　please■eplace　the　battery　with−out　delay．Recommendedτeplacement　intervals：　　About　5　years（charging，　at　ambient　temperatures　　below　45。C）　　About　l　year（shelfrlife，　at　ambient　temperatures　　below450C）Note　1：To　pτevent　loss　of　illtemal　data，　replace　the　　data　protect　battery　only　when　the　power　is　being　　supPlied　to　the　unit．（1）PuU　the　internal　assembly　out　f士om　the　housing，　　　　and　remove　the　battery　cover　and　the　battery　　　　case（the　case　and　the　battery　are　a　shlgle　unit）．　　　’（See　Fiugre　6−12．）（2）Insert　a　new　battery　togetheτwith　its　case，　alld　　　replace　the　cover．（See　Figure　6−13．）（3）Asceltaill　that　the　f士ont−panel　ALM　lamp　is　not　　　flashing．Note　2：Always　replace　the　battery　with　its　case　as　　o：ne　unit；never　replace　the　batteτy　without　its　　case．Note　3：Never　measure　the　batteτy　voltage　with　a　　multimeter　or　si血ilar　test　instrument　with　a　low　　input�qpedance．Note　4：To　relnsert　the　battery　in　the　case　after　it　has　　been　removed　fbr　some　reason，　observe　the　battery　　polarity，　by　con員rming　that　it　matches　the　symbols　　on　the　case．Precautions　on　Handlhlg　and　Stoτage　of　Data　Protect：Battery（1）Ambiellt　tempeτatuτe：一10to　60。　C．　　　Ambient　humidity：5to　95％R宜．　Store　in　a　　　　　　co1Tosive　gas　free　enviro11エnent．（2）（3）（4）（5）Do　not　attempt　to　recharge　the　battery．Do　not　put　the　battery　illto　a：肚re．Do　not呂hort　together　the　positive　alld　negativebatteτy　tellnillals．Do　llot．apply　heat　to　or　attempt　to　disassemblethe　battely．IMIB4D3−02EModel　SMST曇E．診　　　　　　グ、！　，’第’�Cノ61／当加　鴨1−508賦B梱’o¢　◎3一」■　、浴A．、二一　・P巳霞7／い、、：qo0c喝％一10Figure　6・7．　Removi皿g　the　Data　Protect　Battery　Cover．臓。期。心．@融0o勿ノ〔o　　　　　　　　　ノ　　　　　　ノ多多／oレ〉ノ’レσ　Figure　6−8．　R亭Plachlg　the　Data　Plotect　Battery．CustomerMaintenanceParts　ListModel　SMST（StVle　E》Auto／Manual　Station（with　C／MSwitch）Y」EW∫ER讐ES　8032疹’　　フ＼饅》　　o45ほ　　　　　　　　　　くひコτ与灘ll羅　　　　7壁；；1DescriptionCoverB．H．　Screw，　M4　x　5Tag　No．　Label｛blank｝Battery　AssemblyCoverYOKC）GAWA◆◎coPy「ight　seP・1986（YK）・3rd　Editi・n：APr・1988（YK）　CMPLlB4D3−03Eめ�I　　　＼　　　、卜・　　　寸・￥／魅尽β一＿＿＿＿一一一一一一一一一一辺／L」U禽3蒔＼諮賎製竃　込け　渋畔　　　mEO」」oD一nへ、N．》《誘くρrも・o一一一X…一一一・・一・一斜／、里’⊆・．．一一／璽　。．も，轟魁’＼焔一蹴　、ノ獣ノoo盾順@ド．」αく瓦、　　◎D哨　　　　ノ〈ソ気、む“誌N一4！ロ9〃。〜〃81／3〃8〃8〃β〃8〃81／。2〃／」〃鴨乱（♂　　も／’　劉≦紛　　　　へ　＿＿＿＿＿＿＿＿＿＿＿ム▽＼o　　　　　　　　　　　　o　　ノ望〜一づノ9　qD一。⊃輔　　　』、ン山＊一N一1←9りΣω一〇でOΣ」0巳』、　蕊蛎．＿＿＿Σ▽o�@　9＿一寸＼n文鯖N／顧山。りO臨。りO寸ロF」ユ一≧O3Qtvltem　Part　No．E9714AVE9714AX石でOΣFFFNママ←1一。りのΣΣのの111　　11　　1−　　　　　噌11　　　　　14■■　−11nσ−91　　　　　　　　　　　　　　　　　　　11　1　　　　1　1　1　1　122111414Description123　　E9714LE　　　E9714LF4567890　　　　11112131415　E9714FE　E9714FF，　Below　E9716YB　E9716YSS9510VKY9306JBE9711HAE9711HGE9711KHE9711KEE9711KCE9711KAE9711KDE9711TD16　　E9711TE17　　E9711FG18　　Y9306JB圖麟：識｝SeeP・g・4Scale（specify　range　when　ordering）Control　Assembly　　l！OBoard　Assembly　　I！OBoard　AssemblyCPU　Board　AssemblyCPU　Board　AssemblyPower　SupPly　Unit　For　100　V　Version　For　220　V　Version　　　　Fuse一”1A！250　Vπ　　Pan　H．　Screw，　M3　x　6BracketBracketPlugPlateTip一‘℃πKnobTip一’‘0πStopperScrewPlate（blank）Pan　H．　Screw，　M3　x　6Apr．1988CMPLlB4D3−03E4E9714AV　Meter　Assembly（for　Model　SMST・111｝E9714AX　Meter　Assembly（for　Model　SMST・121｝o　　　OIJooθ　　　　　　o2’び，1θ＼卜』チ／岬　　　1／　　o・巴4　　　ρo1督・荒く。　　　づ／　　o働5忽♂4Qtyltem　Part　No．E9714ABE9714ALE9711DAE9711DBE9711FH×く寸F卜�@山〉く寸に�@山．OZ七〇低12345E9711KKE9711KNY9306JB112151115DescriptionMeter　AssemblYMeter　AssemblyFrame　AssemblyFrame　Assembly　KnobA！MUnit｛without　Meter　Assembly）AIM　Unit｛with　Meter　Assembly）Pan　H．　Screw，　M3　x　6CMPLlB4D3−03EApr．1988Printed　irl　Japanlnstru（：tionManual　．／HTBPower　SupPly　TerminaIConnections　for　Panel−mountedlnstruments（Option）1．GENERAL．　　If　you　specify　the　terminal　board　to　which　the　power　source　is　directly　connected（su班x　code　l　　HTB），　the　external　wiring　to　the　termillal　board　is　necessary．2．APPLICABLE　INSTRUMENTS．ModelSRVDSIHMSIHFSIHKSLCDSLPCSLMCSMLDSMSTSMRTSCMSSBSDSLCCSLBCSTLDDescriptionStrip　Chart　RecorderIndicator（With　Housil筆g）Bar　Graph　Indicator（With　Alarms）Indicator（With　Alarnls）Indicating　ControllerProgrammable　Indicating　ControllerProgrammable　Indicating　Controller　with　Pulse→Width　OutputManual　StationAuto　1　Manual　StationRatio　Set　StationProgrammable　Computing　StationBatch　Set　StationBlelld量ng　ControllerBatch　ControllerTotalizer3．NAME　OF　COMPONENTS　AND　TERMlNAL　DESIGNATION　OF　POWER　SUPPLY4．OOOSignal　Termina1（Note　1）�@�B�D�F�H�P�L�D�P�R�A�A◎�E◎＠�K�M�O�M��0Nし�C�E�E�H�F�H◎�M」�PNTerminalS　LayOUtTerminalcesignationDescriptionLN　I亨＞AC　or　DC　Power　Supply@（DC：polarity　reversible）@GroundSignal　Terrnirial（Note　1）Power　SUPPlyTerminalBe　careful　fbr　which　Signal　Ternlinalshave　L，　N　terminals，　too．POWER　SUPPLY　AND　GROUND　WRING．（1）All　cable　ends　must　be　furnished　with　crimp−on　type　solderless　lugs（fbr　4mm　screw）．（2）Examples　of　applicable　cables．　　Cross−sectional　area　ofもhe　cable　conduc七〇r：2．Omm2．＊　　Note＊：Power　supply　cables　should　be　determined　f士om　the　instrumen七power　consumption　　　　　　　　．they　must　have　conductors　with　cross−sectional　area　of　at　least　1．25mm2，　　Applicable　cable：600V　vinyle　insulated　cable（IV），　confbrming　to　JIS　C3307．　　　　　　　　　　　　　　　Vinyle　sheathed　cables　fbr　electric　appliances（KIV），　confbrming　to　　　　　　　　　　　　　　　JIS　C3316，（3）After　completing　the　power　supply　and　ground　wiring，　mount　the　power　terminal　cover．YO　KOGAWA：◆◎Copyright　Mar二1991（YK）．1st　Edition：Mar．1991（YG）FDNo．10004−SlM　IB4F1−11EYO　KOGAM凶A◆YOKOGAWA　ELEC’「RIC　CORPORA「10N．Head叩a雌ers2−9−32，Nakacho，　Musashino−shi，　Tbkyo，180−8750　JAPANBranch　Sales　Of「icesNagoya，　Osaka，　Hiroshima，　Fukuoka，　Sapporo，　Sendai，　lchihara，τbyoda，Kanazawa，「「akamatsu，　Okayama，　and　Kitakyusyu．YOKOGAWA　CORPORA：1「匿ON　OF　AMERICAHeadquarters2Dart　Road，　Newnan，　Georgia　30265−1094，　U．S．A．Phone：1−770−253−7000Fax：1−770−254−0928YOKOGAWA　EUROPE　B．〜∴HeadquartersDatabankweg　20　Amers蔽〕ort　3821　AL，了HE　NETHERLANDSPhone：31−33−464−1611　Fax：3’1陶33464−16てOBranch　Sales　O爾ces　l　Wien（Austria），　Zaventem（Belgium），　Ratingen（Germany），　Madrid（Spain），　Runcorn（United　Kingdom），　Milano（ltaly），Velizy　Villacoublay（France），　Roodeport（Republic　of　South　Africa），Budapest（Hungary），　Stockholm（Sweden）YOKOGAWA　AMERICA　DO　SUL　L．tda．Head　Of『icePraca　Acapulco，31−Santo　Amaro．　Sao　Paub1SP−BRAZILPhone：55．11。5681−2400　Fax：55−11−56814434YOKOGAWA　ELECTRlC　ASIA　PTE．　LTD．Head　Office5Bedok　South　Road，469270　SINGAPOREPhone：65−6241−9933　Fax：65−444−6252YOKOGAWA　ELECTRIC　KOREA　CO．，1」rD．Head　Of「ice14嚇1，Yangpyongdong−4Ga，　Ybungdeungpo−Gu，　Seoul，150・866　KOREAPhone：82−2−2628，6000　Fax：82−2−2628−6400YOKOGAWA　AUS了RALIA　PTYじ「D．Head　Of『ice〔Sydney）TbwerA，112−118τalavera　Road，　Macquarle　Park，N．S．W．2113，　AUSTRALIAPhone：61−2−8870−1100　Fax：61の2−8870−1111YOKOGAWA　lNDIAじ「D．Head　Of「icePlot　No．96　Electronic　City　Complex，　Hosur　Road，　Bangalore　560100，1NDIAPhone：91−80−4150−6000　Fax：91−80●2852−1441YOKOGAWA　CHINA　CO．，　lJ「D．K．Wah　Centre　29F　1010Huai　Hai　Zhong　Rd．，Shanghai　200031，CHINAPhone：86−21−5405胃1919　Fax；86−21−5405−1011Nov．106Printed　in　Korea



