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Notices

N 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. 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 absdlutely 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.

m 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 handied 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.

W 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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1. INTRODUCTION.

1-1. Inspection.

This instrument was thoroughly tested at the factory
before shipment. However, when you receive this instru-
ment, you should check the following:

1) Check for visible damage.

2

Check the model and suffix codes, shdwn on the

shipping documents and also on the name plate on
the rear of the instrument, and confirm that you

received what you ordered.

3) Check 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
Corporation, Tokyo, Japan.

Yokogawa Electric

1-2. Scope of This Manual and Associated

Manuals.

This Instruction Manual covers handling, operating
and simple maintenance procedures for the SLMC Pro-
grammable Indicating Controller with Pulse Width

_ Introduction 1—1

The operation and functions of this controller
require that it be programmed—a program flow chart
must be created, a program written, and the program
must be stored in SLMC ROM (Read Only Memory).

(See Figure 1-2-1.)

Refer to the following manuals and materials:

STEP 1. Materials covering programming,

- STEP 1 covers everything from process flow
diagrams through to writing the SLMC program.

(1) YewSeries 80 Programmable Instrument Func-
tions and Applications — TI 1B4C2-02E.

(2) SLMC work sheet WS 1B4C2-11.

(3) SLMC data sheet WS 1B4C3-11E.

(4) SLMC data sheet WS 1B4C2-14.

(5) SLMC program sheet'WS 1B4C2-15.

(6) SLMC control function stickers.

Output.
P./
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VewSemes 80 e — vaam o -
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Work Sheet
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T S — .=wene | Program Sheet
Data Sheet

- Figure 1-2-1. Sheets to be used in STEP 1.
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1-2 Introduction

STEP 2. Manuals covering storing programs in ROM.

(1) SPRG Programmer Instruction Manual IM
1B4W1-02E. '

(2) Functions and Applications of SLPC Program-
mable Indicating Controller-SLMC Programmable
Controller (PW Output) TI 1B4C2-02E.

Model SLMC

STEP 3. Installation of ROM in SLMC and initiation
of operation.

This step is covered by this Instruction Manual.

User ROM

SPRG Programmer

Figure 1-2-2. User ROM and SPRG Programmer

Note: When the SPRG (Style A) Programmer is used
with the SLMC (Style E) Programmable Con-
troller with pulse width output, the controller
functions are limited to those of the SLMC
(Style A) Controller.

IM 1B4C3-02E

Figure 1-2-3. SLMC Programmable Controller with
Pulse Width Output.
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2. GENERAL.

The SLMC Programmable Controller (Pulse Width
Output) is specifically designed for use in flowrate
control where motor-operated valves are used as final
controlling elements or in neutralizing and blending
control where solenoid-operated valves are used as
final controlling elements.
® Programmable to support the widest range of

applications in motor- and solenoid-operated valve

control.

® Permits users to develop their own programs with
the ease of a handheld electronic calculator by
using the SPRG Programmer.

® Incorporates a control algorithm designed to
operate with final controlling elements having
integrating characteristics, such as motor-operated

valves. .
® Communication functions allow the SLMC con-

troller to be used with a central operator station or

a computer.

2-1. Standard Specifications.

Input/Output Signals
Analog input signal: 1 to SV DC, § points
Analog output signal: 1 to 5V DC, 2 points
4 to 20mA DC, 1 point
Status input signal: Contact or voltage level, 3 points
Manipulated output signal:
UP/DOWN pulse width output signal, 1 each -

Status input signal:
Contact or voltage level Four points
Status output signal:

(compatible type)
Transistor contact ‘
Fail output signal: Transistor contact, 1 point
Fail contact opens if the SLMC fails (open during
power failure).

Indicators, Settings and Operating Functions
Process Variable & Set Point Indicators:
Moving coil meter or fluorescent bar graph display
(with four-digit display)
Output Indicator: Moving coil type
Setting method: '
Manual setting: set by pushbuttons at .40 sec./full
scale
Remote setting: by input signal or computation
Operation Mode Transfer:
by C/A/M switches or a user program.
Manual output operation: set by two speed lever
action
Parameter Sétting/Data Dispaly:
from side tuning panel
Programmable function (PF) key:
Can be used as a status input.

General 2—-1

PF lamp:
Turned ON and OFF by user-defined programs.
Control Functions .
Control actions: PI control, sample-and-hold PI control
P (Proportional Band): 6.3 to 999.9%

I (Integral Time): 1 to 9999 seconds
Sampling Period: 0 to 9999 seconds
Sample-and-Hold PI Control Period:

0 to 9999 seconds

Control Functions Incorporated in Control Elements: '

Process Variable High/Low Limit Alarm:

~6.3t0 106.3%
Velocity Alarm: 0 to 100.0%/second
Deviation Alarm: 0 to 100%
Manipulated Output Limiter (with valve opening
feedback): -6.3 t0 106.3%
In addition, output tracking, input compensation
signal addition, nonlinear control, variable gain,
feedforward signal addition, set point transmission
and others are program selectable.

Pulse Width Output Setting Elements:
Valve Travel time (full stroke):
0 to 999.9 seconds
Output Dead Zone: 0 to 100%
Minimum Time Span of Output:
Settable 0 to 100% of full
stroke
Output Resolution (minimum pulse width):
10 msec.
" Backlash Compensation: O to 100%
Output Bias (No. 1 Output): 0 to 100.0%
Output Bias (No. 2 Output): 0 to -100%
Valve Opening Feedback: User-specified
- Scan and Control Period: 0.2 second

IM 1B4C3-02E




2-2 General

Computational Functions

Max. No.
of times

Category Built-in-Functions f":";‘;t‘l"’e"
used in
program
Addition, Subtraction, -

Multiplication, Division, Square
root, -
-]General Magnitude (absolute value), -
Functions | Square root with “low-signal
cutoff”, -
High selector, Low selector, -
High limiter, Low limiter -

10-line segment transfer function 2
(equal-spaced segments)
Line segment transfer fu nction 2
with user-definable segment
spacing

High limit alarms

Low limit alarms

First order lag

First order lead

Dead time, velocity computations 3 total
and moving average
Velocity limiter

Timers

Program set unit
Detection of status change
Pulse input counter

AND, OR, XOR, NOT -
CMP (test if greater than or equal) -
Branching, Conditional branching, -
Subroutine calls -
Signal switching -

Functions
with Unit
Addresses

NS

hO=bO

Logical
Functions

Resister {(arithmetic) change -

Others . . "
v Resister (arithmetic) rotation -

Note: Where limits are indicated by a dash "—'' above, this
means that there is no preset limit.

Communication Functions

Can communicate with uXL or CENTUM via Field

Control Unit or Field Control Station.

Max. distance between field control unit/station and
SLMC: 100 m. )

Can communicate with Model SCMS programmable

computing station. (can also communicate with

supervisory systems)

Mounting

Mounting style: Flush panel mounting. In-

' struments are in housings and
can be mounted either sepa-
rately or side-by-side.

Inclined mounting: Instrument can be inclined up

to 75° from the vertical (rear
of instrument lower than
front). Indicator zero may
require readjustment with in-
clined mounting.

IM 1B84C3-02E
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Connections:
Signal Wiring to/from the field:
I1SO M4 (4mm) screws on ter-
minal block.
Power and Ground Wiring: ;
100V version: JIS C 8303 two-pin plug with earthing
contact. (IEC A5-15, UL498) '
220V version: CEE 7VII (CENELEC standard) plug.
Cable Length: 300mm.
JIS C8303: 125V, 15A) and
30cm cord
Housing dimensions: 182.5 (H) x 87 (W) x 480
(D: depth behind panel) (mm)
Weight:
Controller Less Housing: 3.3kg
Housing: 2kg (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 “100V” (standard)
or “220V” (option/A2ER). Both versions may
use AC or DC, without change to the instrument:

Version 100V 220V
DC (potarity reversible) 20 to 130V 120 to 340V
AC {47 to 63Hz) 80 to 138V 138 to 264V
2-2. Model and Suffix Codes.
Suffix Option L
Model codes Style codes Description
SLMC | ..... P Programmable Indicat-
ing Controller with
Pulse Width Output
L ICIPEPI PP [FEPE Moving coil type
Indicator |-2. . . |...]..... Fluorescent bar graph
typenZ
Ii. P R I Enhanced model
lO ..... Always 0
Style code *E ..., Style E

INPR Unprogrammed

Options JUPR With user program
{/A2ER. | 220V power supply*!
IMTS With mounting kit
c i /SCF Bezel color change
ommon options .GOM

INHS Without housing
INPE ‘Nameplate engraving

*1 Specify /A2/NHS to order without housing.

*2 The order acceptance of fluorescent bar graph is discontinued.
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2-3. Options.

/NPR: Controller supplied unprogrammed (with
blank EP ROM). The user can write a program
into ROM using the SPGR Programmer.

[/UPR: Controller supplied with user program. The
SLMC controller is supplied with a ROM on which
user-specified functions are written.

J/A2ER: For “220V version” power supply.

J/MTS: Controller supplied with kit for lone mount-
ing.

/SCF-GOM: Mounting kit bezel color change from
standard color (black). Choose color from set of
optional colors (see GS 22D1F1-E). Specify color
code in the box O.

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

/NPE: Engraved front-panel nameplate.

2-4. Spare Parts Supplied.

Fuse: 1A, one.
_ROM: one. (blank ROM (part No. G9003LT) is in-
stalled when */NPR” is specified.)

Note: The fuse (S9510VK) is the dedicated fuse, Do not
use it for other products.

General  2-3
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3. INSTALLATION.

For general precautions regarding installation of this
instrument, refer to the instruction manual “Installation
of Panel-Mounting Instruments” (IM 1B4F1-01E).

3-1. Wiring.

The external signal connections for the SLMC Pro-
grammable Controller (PW Output) are made on the ter-
minal board located on the rear of the controller hous-
ing. Remove the terminal board cover and connect exter-
nal signal wires to the M4 size screw terminals. After
completing the wiring, be sure to replace the cover. (See
Figures 3-1-1 and 3-1-2.)

@)

3

®CF00DO0®
PP eRe0e00

BFPAACB®OH

;

Figure 3-1-1. Terminal Layout.

Figure 3-1-2. Terminal Cover.

Table 3-1-1 shows the terminal designations and
signals to be connected.

. ® Terminal Connections

Installation 3—1

Table 3-1-1. Terminal Connections.

Terminal Terminal
Designa- Description Designa- Description
tion tion
1 + > Analog 17 + S Communica-
2 -7 input 1 18 - 7 tions (*1)
3 + > Analog 19 + N Status signal 4
4 -7 input2 20 - {IN4, OUT3)
5 + > Analog 21 - Fail {negative
6 - 7 input 3 terminal)
7 + > Analog A + > Analog out-
8 - 7 input4 B -7 putt(*2)
9 + > Analog current
10 - 7 input 5 output)
11 + > Status signal 1 C + > Analog
12 -7 {IN1, 0UT6) D - " output 2
13 + Status signal F + Analog
> 2 H - output 3
14 - (iN2, OUTS) J + Manipulated
15 + gtatus signal K _> output No.1
> L + Manipulated
16 - (IN3, OUT4) M _> output No.2
N + Fail {positive
terminal)
Notes

*1: Use shielded twisted-pair cable (SCCD, see GS 34B6T1-

01E).

*2: A jumper is connected between terminals 6 and 8.
If terminals A and B are not used, use the jumper to
connect them together.

IM 1B4C3-02E




3-2

Installation

3-1-1. Wiring Precautions.

(1
(2

(3

Be sure to terminate all cable connections in
solderless crimp-on lugs.
Each status input contact and voltage input must
be as per SLMC specifications. Note the limits
on lead-wire resistance, voltage drop in lead-wires,
and voltage (high/low) levels. (Refer to the
SILMC General Specification at the back of this
manual).
The fail and digital outputs are transistor contact
signals, (isolated from power supply and other
internal circuitry). When connecting external
devices, pay attention to the following: (See
Figure 3-1-3.)
® Observe correct polarity of contact output
terminals.

(4)

(5)
(6)

Model SLMC

® When connecting a relay or other such induc-
tive device, connect a surge absorber (protec-
tive diode — Figure 3-1-3, CR circuit, etc.) in
parallel with the load.

® Note that contact outputs cannot be con-
nected directly to an AC circuit. Use a relay
to switch an AC circuit (see Figure 3-1-3).

® Do not connect any load which exceeds the
contact rating. (Max. 30V DC, 200mA).

Status I/O signals are specified by a program. If

these are not specified, status signals 1 through 3

are used as DIs (inputs) and status signal 4 as a

DO (output).

Use shielded twisted-pair SCCD cable for com-

munication lines (terminals 17, 18).

Short-circuit unused current output terminals.

Vee

Contact output circuit

Contact output circuit

Positive

Negative

Y Protective diode

AC source

Figure 3-1-3. Connection of Contact Outputs.

IM 1B4C3-02E
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4. PRINCIPLES OF OPERATION.

4-1. Description of Circuit Operation.

Refer to the SLMC circuit block diagram in page 4-
4 below.

4.1-1. Analog Input Circuit.
A voltage input signal enters the input circuit com-
prising Rpy, Ry and Cp, Rpy resistance is high (1M
“ohm), so it normally does not affect circuit operation.
If the input circuit is open (input disconnected),
however, it provides a DC path between (+) and (=)
input terminals to prevent the buildup of static
charge on the (+) input line. OV DC input (e.g. input
open) is equivalent to —25% of range.
R; and C, from an input filter of time constant
approximately 0.1 sec.
All analog-input negative leads are connected to a
common line inside the SLMC.

4-1-2. A/D (Analog/Digital) Converter Circuit.
Analog input signals entering the input circuit are
selected in turn by the input multiplexer. The com-
parator compares an input signal with the output of
the D/A (digital/analog) converter circuit, and the
CPU adjusts the D/A converter output so that the
two signals are equal — basically a successive-appro-
ximation type A/D converter. The corresponding
digital value is stored in the data memory (RAM).

4-1-3. Status Input Circuit.

Status input signals are isolated by a transformer
in the input circuit. Input status is read via an input
port and transmitted via the data bus to RAM (when
it is specified as an input by a program.)

At the same time as the status inputs are read, the
status of switches (SET, C/A/M, MV, TUNING,
ACTION) on the instrument front and side panels is
also read and stored in RAM.

4-1-4, Digital Computing Circuit.

When all the input data are read, the micropro-
cessor (CPU) performs data processing according to
the computation/control program stored in user
ROM.

The results of computation and control are output
via the D/A circuit or output ports.

If a supervisory system is connected, data com-
minications is performed via an LCS card. The com-
munications line is isolated from the controller by a
photocoupler.

Principles of Operation ~ 4—1

The WDT (watch dog timer) connected to the CPU
supervises the CPU operation — it causes the FAIL
lamp to light and outputs a fail contact signal if the
CPU fails. In such a case, the manipulated output
current signal (Y1) is automatically isolated from the
digital circuit, and. can be varied manually. The
process variable indicator then automatically displays
the value of input signal No. 1 (X1).

4-1-5. Analog Output Circuit.

The analog output signals, after D/A conversion,
are fed via the output multiplexer and buffer amplifier
to the current and voltage output circuits.

The analog output signal negative line is common,
and is connected directly to the analog input signal
common negative line.

4-1-6. Status Output Circuit.

Status signals from the output ports are transform-
er-isolated, and are output to the field as open-collec-
tor contact signals (when they are specified as outputs
by a user program).

4-2. Principles of Computation and Control.

4-2-1. Principles of Computational Operations.

The SLMC performs three basic operations — read-
ing the input signal, computation, and outputting the
computed result. The example in Figure 4-2-1 shows
how the addition of two input signals is programmed,
and Figure 4-2-2 shows how the stack registers change
during the program. Computations are performed in
the common stack registers S. Connection of signals
to the registers — that is, inputting to the S registers
— is performed by means of the LOAD (LD) instruc-
tion. The S registers S; thru S5 comprise a “stack”,
and data in S is pushed down (S; to S,, etc.) each
time data is input by the LD instruction.

Arithmetical operations can be performed on the
data thus input by using FUNCTION instruction.
There are 37 kinds of computational and control
FUNCTION instructions, and these instructions are
written using a coresponding mnemonic symbol, such
as +, +, HSL, etc. The computation is ‘performed on
data stored in the S registers, and the result is popped
up to the top register, S1.

The STORE (ST) instruction is used for copying a
computed result from the top register of stack to an
output register. The contents of the S registers are
not changed by an ST instruction. ‘

IM 184C3-02E




4-2 Principles of Operation

X1 X2

|

Addition

|

Y2

LD X1
LD X2

ST Y2

}Read in X1, X2
}Addition

}Output
computed result

Figure 4-2-1. Two-input Arithmetic Unit and
Program.

LD X1 LD X2

[x1] [ x2

|

-+

ST Y2

I___Y‘—ZJ

si[ X1 X2 XIrxz X1+ X2
s A X1 A A
s3[ B A g g
sa C B

sl C C

:

Lost

Figure 4-2-2. Program and Effect on Arithmetic

Registers.
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4-2-2. Configuration of Input-Output Registers.

Figure 4-2-3 shows the SLMC register configura-
tion. Analog, digital and set parameter inputs are
read into the registers Xy, DIy and PN before execu-
tion of the user program begins. The user program
reads necessary input signals and parameters from the
respective input registers into the arithmetic registers
using LD instructions, and copies the computed
results to the output registers (DOy, Yy) using ST
instructions. Finally, the controller outputs the
contents of the output registers (DOy, Yy ) as analog
or digital values.

This cycle repeats every 0.2 sec.

4-2-3. Principles of Operation of Control Function.

The SLMC control function module BSC computes
deviation between the setting value SV and the pro-
cess variable PV and outputs the Pl-computation
result as pulse-width manipulated outputs DO,; and
DO,.

Repeated every
0.2 sec.

1 to 5V
5 i I
o |
A/D L AW
2 |
8 : i i
‘é inputregisters| Xy | [ DIn | | Pw ]
£ Analoglinputs Digital inputs Variable parameters
LOAD X1
FUNC BSC

STORE Yl -———-I

Pulse width

Output conversion| User program

Output registers

Analog output

outputs

| LDou: | | Dou |
|

] i

Analog outputs.
s ] L W
¥ i
. [ o/a ] [ D/a
T L}
Y by
4 to 20m

1to6V

8

A

M 1B4C3-02E

Figure 4-2-3. Configuration of lnput-Output Registers.




Model SLMC

The program for operating the SLMC as a PI con-
troller is as simple as shown below.
(Program step) (Instruction)

1. LD X1 '

2. BSC

3. ST Y1 (for feedback signal indication)

4, END '

BSC incorporates not only simple functions such
as shown above, but also a number of complex func-
tions as shown in Figure 4-2-4. These functions can
be utilized by using the An and FLn registers in the

program.

Principles of Operation 4-3

For example, if a cascade set value input is needed,
connect the cascade set value input to A1 by using an
ST instruction; if feedforward compensation is need-
ed, the feedforward signal must be connected to A4.
If the input high/low alarm status must be output,
the contents of FL1 or 2 must be connected to digital
output registers DOy.

The registers An, Bn and FLn are initialized so
that they will have no effect unless they are used.
Additional control algorithms are provided as con-
troller functions which may be used in a program.
The control element functions include standard PI
and sample-and-hold P1.

Process Variable Input

BSC

(| High LimitAlarm PH | FL1
Input Alarm Low Limit Alarm PL FL2
Velocity Alarm VL FL4]
Py Vi
I A15} Proge aadle i High Limit Setpoint PH | BOG
Lt it P
l A1 Cascade SettinT}-—_? \\ Low Limit Setpoint PL. | BO7
TAppiies when Mode 2=1) ) Velocity Setpoint VL __| BO9
Velacity Time Duration B10
[A16 Setpoint Index 1\ T
- "‘I C/A Transfer FL10|
l A12 | Setpoint Output
| Deviation Atarm |- Deviation Alarm DL [FL3]
I A2 | Input Compensaﬁl._:% + <[_’l Deviation Slfrm Setpoint BOEI
A3 | Adaptive Gain *
[ P I—_’E ?:TStandard '——» Nonlinear Gap GW. | B04
9= ;;mple »| Nonlinear Gain GG |B05
BO1 | PB Proportionat Band :J > :Ina‘:d . Sampling Period ST |B13
B0O2 | TiIntegral Time Control Time Width SW |B14
.\  Epoin | B11
Ii“ Output Compensation — ou'sz‘i;;‘i‘:'m;‘,i:"" B12
+
l Output Limiter—| I——I”’S‘f{mam\‘}'mil
C/A M
/ J\?———r—LA/M Transfer FL11
lA14 Manipulated Variable l<—————-< :
|
Valve Openi
[A9 [ reotmniaris !
|
]
EXT
l Pulse Width Output Conversion
SLMC |LOCAL
0 o1 O 1 SLMC/LOCAL
TT T TN 77l _Transfer FL9
I S1 I DO1 DO2

Figure 4-2-4. BSC Function Block for SLMC.
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Principles of Operation

4—4

B SLMC circuit block diagram
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Model SLMC
5. OPERATION.

5-1. Front- and Side-Panel Features.

5-1-1. Controller with Moving Coil Indicator.

This controller uses a moving coil type indicator
for indicating the process variable and set value (set
point). Figure 5-5-1 shows the front view of this
type of controller (SLMC-140+E), and Figure 5-1-2
shows the side view. The names of panel controls etc.
are also shown in these figures.

Operation 5—1

(1) FAIL lamp.
Lights if the controller fails.
(2) ALM lamp.
Lights to indicate alarm status, and flashes when
data backup battery voltage drops. A
(3) Process variable pointer.
Displays the BSC function process variable.
(4) Setvalue pointer.
Indicates the set value of the controller.

Nameplate (data label)

PF lamp 0

Programmable i B
function (PF) key _

Operation mode transfer switches
{built in mode display lamp)

0

FAIL

FAIL lamp (red)
ALM

o ALARM lamp (yellow)}
SET
A
N Set value adjustment keys
\
\ T Set value pointer (biue)

AN {
| -

Process variable pointer (red)

Output memory index/

lunlnlmmluul

Output indicator

L~

Manual control lever

Control valve action label
(open/close marks)

Figure 5-1-1, SLMC Front View,

M 1B4C3-02E



5-2 Operation

Model SLMC

- Moving coil indicator—____|

Data memory backup
battery

. - . ~
Process variable indicator
zero adjustment screw

- Fluorescent bar
graph indicator

Clamp

Intermediate stopper

Fuseholder

£

Two-pole plug with
earthing contact

Digital d.isplay selector switch (Other components are identical with those of
the moving coil indicator version.)

Connector

Terminal board

Figure 5-1-2. Side View of Instrument.

(5) Set value adjustment keys.
Used for adjusting the set value of BSC function.
It may be adjusted in A (auto) or M (manual)
modes.
Setting:
@ The set value increases when the key is pressed.
E] The set value decreases when the key is pressed.
(If both keys are pressed, the set value remains
unchanged.)
Rate of change: 40 sec./full scale.
Fine adjustment:
Momentarily depressing the key (for approx.
0.2 sec.) changes the set value by 0.1%.
(6) C/A/M operation mode transfer switch.
The desired operation mode can be selected by
pressing the relevant pushbutton.
Mode C:
Automatic control. The set value is set using
the computational functions, or by communica-
tions data.
Mode A: .
Automatic control. The set value is set by SET
keys. )
Mode M:
Manual operation. The control output signal
can be increased or decreased using the manual
control lever. The set value can also be adjust-
ed.
(7) Output indicator.
Output indicator is independent of control func-
tions. '
Data stored into the register S1 can be indicated
by the output indicator using an ST Y1 com-

IM 1B4C3-02E

mand. The contents of the S1 register are de-
scribed with the feedback signal and operation

mode (see the table below).

Data Stored into S1 Register after Executing BSC.

Signal | With feedback | Without feedback
Operation signal signal
maode
CorA Feedback signal 50% output +AMVn
Manual control out- | Manual contro! out-
Operating put ({AMV) + feed- | put (AMV) + 50%
M back signal output
Pulse out-
put com- Feedback signal 50% output
pleted

(8) Manual control lever

Used for adjusting the manipulated output signal
of the control function module BSC in manual
(M) mode (with selected direct action). (See
p. 5-6, item (4)).
Action: Moving this lever to the left tumns
on valve operating output 2.
Moving this lever to the right
turns on valve operating output 1.
Setting rate: ¢, P pushbuttons, 40 seconds/
full scale
<44, P> » pushbuttons, 4 se-
onds/full scale




Model SLMC

(9) Programmable function (PF) key

When the PF key is pressed for about 0.2 sec-
ondes, it works as a status input (if the PF key is
defined by a user program).

(10)PF lamp

Can be turned on and off by a user-defined pro-
gram.

Operation

5-1-2. Controller with Fluorescent Bar Graph Type

Indicator.

This controller uses a fluorescent bar graph type
indicator for indicating the process variable value and
set value. Figure 5-1-3 shows the front view of this
The names of
panel controls etc. are also shown. For a side view of

type of controller (SLMC-240+E).

the instrument, see Figure 5-1-2.

Operation mode transfer switches
(built in mode display lamp)

Nameplate
20
PF = [*I0°
PF lamp -0 -
Programmable - : Ts\
function (PF) key | —_—
-5 10
=

~=

0

([Ccl) [Ta] [Tm)

FAIL
FAIL lamp (red)

ALM

ALARM lamp (yellow)

T Set value indication {cursor)

* Process variable/set value digital display

1.594

P . -
/ rocess variable indicator (bar graph)

E Set value adjustment
E keys

Output indicator

Focdbeonfnelonnd

Qutput memory index

Manual control lever

I
o,
.‘\

Control valve action label {open/ctose marks)

¢Y)

2)

3)

Figure 5-1-3. Front View of the Instrument,

Process variable bar graph indicator

Displays the BSC function module process varia-
ble on a bar graph indicator.

Setting value indicating cursor

Displays the BSC function module setpoint with
a high-intensity cursor.

Process variable/setpoint digital display

Displays the BSC function module process varia-
ble in engineering units (4-digit display). The
setpoint is displayed as long as the display selec-
tor pushbutton on the side panel is held pressed
(refer to Figure 5-1-4).

The other functions are the same as those in
section 5-1-1.

Digital display

Display selector pushbutton

Figure 5-1-4. Display Selector for Digital Display.
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5—4 Operation

5-1-3. Names and Functions of Tuning Panel Controls.
B Panel Configuration.
The tuning panel for parameter setting and data

Model SLMC

display is on the right side of the SLMC controller. (See
Figure 5-1-5).

Keyboard setting inhibit/  Direct action/reverse
-enable switch action selector switch
Valve opening
feedback
. CONTROLLER(PWOUTPUT)| | [MODEL -\ELMé— ] 40*E'.{ 1
Dispaly —__| TUNING ACTION FB8
] ] BLE DIR
S5V 800 BoL
— TypPE—I DATA !
INHIBIT  RVS INT
[ PULSE NON- PN
EN  SAMPLE LINEAR TN rom A
D D D 5 aandi /Cover for SPRG con-
r———35" nector and ROM
oL My o8Pt T2 1 )
Boov oW f T r ]
‘ d 24Pinfy | |=|
Joog|
[ IR Iy |_———ROM socket
! RN b L
Keyboard . PV N o1 :USER.SI: | ‘,'Lr}——/
Sv N DO CHECK " rom 1 11 H
DV SCALE MODE  ALARM ! ' ; i
I [NH 1 |I
gooo | L
1 ! 1y
Lt |.|.'_.___..__LJ=
—N-— — T ] 1 I
4 \ = A B - ©w
) r - SPRG programmer
Hinlnln T LS
! Jereecneoaniaaa Tl
PROGRAMMER
Figure 5-2-5, Setting Slide Switches,
(1) Display.

Displays the data type code (TYPE) and data value
(DATA) for data selected from the keyborad.

(Display example)
PV 3 2.1
L i 1 ]
TYPE DATA
(2) Keyboard.

Used for setting parameters, diéplaying and chang-
ing data, and so on. The names and functions of
pushbutton switches are shown in Tables 5-1-1 and
5-1-2.
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Model SLMC (o] i 5—5
—800.0 to 800.0 peration
Table 5-1-1. Names and Functions of Tuning Panel Keyboard Switches.
Type |Number Display/ B . Default
Keys (TYPE) IN) ' Name, Content Setting Range Upm A Settable Value
EN EN 1to 15 | E register —800.0 to 800.0 % x -
[o!] 1to 15 | Cl register 0/1 - x -
DN 1t0 15 | D register —800.0 to 800.0 % x -
co 11015 | CO register 0/1 - x -
PULSE Pulse width output setting
TF - Valve travel time (full stroke) Oto 999.9 Seconds e} 40.0
DZ - Output dead band Oto 100.0 % o 5.0
Mw - Minimum time span of output Ot 100.0 % o 1.0
BL - Backlash compensation Oto 100.0 % (o} 0.0
ou - Output bias (Number 1 output) Oto 100.0 % e} 0.0
oD - Output bias (Number 2 output) 0 to -100.0 % [e] 0.0
SAMPLE Sample-and-hold Pl control parameters .
ST - Sampling time (period} 0 to 9999 Seconds o 4]
sw - Control time 0 to 9999 Seconds (o] 0
NON-LINEAR Non-linear control and 10-segment line-segment
function parameters
Gw - Non-linear control; dead band width 0.0 to 100.0 % (o] 0.0
GG - Non-linear control; gain 0.000 to 1.000 - o 1.000
F 011to 11| 10-segment linearizer; output setpoint 0.0 to 100.0 % o
G 01to 11| 10-segment linearizer; output setpoint 0.0 to 100.0 % [e] ) 0
H 01t 11 (Input segment) 0. tg
| 01to 11 Line segment functions (Output setpoint) -25.0 to 125.0 % o 1,00'
L 01t 11 (arbitrary setpoint) (tnput segment) finear set
M 01to11 (Output setpoint)
PN PN 01 to 08 } Co cational Engineering units - [e] 0.0
09t0 16 mputational parameters ~800.0 to 800.0 % o 00
20 to 29 {time) 0 to 9999 Seconds o] 0
01039l PRI (Gt value) ~25.0t0 125.0 % o 0.0
TN TN 011to 16| Temporary storage register -800.0 to 800.0 - X
PX - Not used - -
PY - - -
Pz - Valve travel time {TF) coefficient 0.000 to B8.000 -
PH PH - Process variable high-limit alarm setpoint Engineering units - o 106.3
PL PL - Process variable low-limit alarm setpoint using SCALE - o -6.3
DL oL - Deviation alarm setpoint } Engineering units - o 100.0
VL vL - Velocity alarm; PV change in time VT using SCALE - o 100.0
vT vT - Velocity alarm; Time setting 1to0 9999 Seconds (o] 1
Mv Mv - Manipulated output signal —6.3 t0 106.3 % [e] -
MH MH - Manipulated output signal; High limit value —-6.31t0 106.3 % (o] 106.3
ML ML - Manipulated output signal; Low limit value —-6.3t0 106.3 % [e] —~6.3
|4 PB - Proportional band 6.3 to 9999 % o 999.9
| TI - Integral time 1 to 9999 Seconds o 1000
PV’ PV - Control; Process variable input value o . - x
sv sV - Control; Setpoint Englpeermg units - [e]
[»3" ov - Control; Deviation value using SCALE - x
XN XN 1to5 | Analog input signal register Engineering units - x
YN YN 1to 6 | Analog current output signal register Y1 Engineering units - X
Analog voltage output signal register Y2, 3 Engineering units - x
Auxiliary output data Y4, 5, 6 Engineering units - x
SCALE Hl - Control function — PV/SV engineering unit display —9999 to 9999 - o 1000
(100% value)
LO - Control function — PV/SV enging,:ring u'nit display —9999 to 9999 - (o] 4]
value
[s] 00 — Control function — PV/SV engineering unit display 1to4 - [e] 3
{decimal point)
Di DI 1t04 | Status inputs o/1 - X -
DO [»]e] 1to 16 | Status output and internal status *1 - x -
MODE MODE 1t05 | Operation mode Refer to Table 5-1-2. - o 0
CHECK CHECK Self-diagnostic; Cause of fault is indicated by code. Refer to section 5-4.
ALARM ALARM Process alarm; Cause of alarm is indicated by code.
N Itern number update (updates the type number N) - - - -
1
Data decrease setting - - - -~
=] Setting speed (Press together with [W] or [A]buttons.) - - - -
(Al i - - - -
A Data increase setting
— : Not Applicable O : Yes x : No *1: DO1 and DO2 are puise width outputs.
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5—6 Operation Model SLMC
Table 5-1-2. Operation Modes (MODE).
MODE Set point Set Conditions Refault
0 COLD start. The controller is restarted in manual mode, with manipulated
1 output set to OFF. o
(Recovery from power failure) 1 HOT start. The controller is restarted with exactly the same mode and status
it had immediately before the power failure.
o mode canceled; the setpoint is set with the front-panel SET pushbutton
switches, without remote setting.
( 2 ge) 1 In mode, the data stored in A1 register is set as a setpoint. 0
mode
2 In mode, the data transmitted from supervisory system is set as 2
setpoint. '
3 . 0,1 | This mode cannot be used. 0
{Control element 2 setting)
When the supervisory system (*1) fails, operation mode
0 is switched to manual (M) to enable controller output
4 to be manipulated manually. Set when 0
(Supervisory system backup) 1 When the supervisory system (*1) fails, the setpaint is | Performing
held in auto (A) mode for automatic control. ag;?‘n;umcatlons
0 Setting/operation by a supervisory equipment (*2) is supervisory
5 enabled. system.
(Supervisory setting) 1 Setting/operation by a supervisory equipment (*2) is
enabled.

»1

(3)

(4)

(5)

Supervisory system: System, such as computer, CENTUM or uXL.
»2  Supervisory equipment: Computer, CENTUM or uXL Operator Station.

TUNING switch.
The function of the TUNING pushbutton
switches ( [¥], , [A]) on the keyboard is
enabled/inhibited.
ENABLE: Settings and alterations are allowed.
INHIBIT: Settings and alterations are not allow-
ed.
Action switch
Set dierect (DIR)/reverse (RVS) control opera-
tion. In automatic mode with O deviation the
output indicator displays MV. MYV is feedback
value when FB switch is set to EXT side or 50%
value when set to INT side. Refer to the follow-
ing section (5).

Deviation (E) = process variable (PV) minus

setting value (SV) ... (1)

When deviation (E) as defined in (1) is in-
creased, the manipulated output indication
increases from the MYV value, and valve operating
output 1 goes ON in direct action (DIR).

In reverse action (RVS), an increase of devia-
tion (E) produces a decrease of the manipulated
output indication and valve operating output 2
goes ON,

Investigate the relationship between the con-
trolling process and the OPEN/CLOSE action of
the actuator and set the ACTION switch and the
control valve action label.

FB switch

Designates the necessity/unnecessity of valve
opening feedback signal FB,

When a valve opening feedback signal is used, set
the FB switch to EXT side. If no feedback signal
is used, set the switch to INT side.

IM 1B4C3-02E

The manipulated output indication changes
depending on the FB switch setting. Normally,
the program is written using the following steps.

Valve opening

feedbackused Notused Explanation

IDXN ... Reads feedback
signal

STA09 .. Connects to feed-

: back terminal

LD X1 LD X1 Reads process varia-
ble

BSC BSC Pulse width output
computation

STY1 STY1 Display MV on the

‘ output indicator
END END Program completion

When the FB signal is used, the valve opening
feedback value is given to the BSC function
module by LD XN and ST A09 instructions. The
output indicator indicates the valve opening feed-
back value by ST Y1 instructions after BSC
execution. During manual operation mode (M),
it indicates the value that is added/subtracted the
manual operating quantity to/form the FB (feed-
back) indicating position. During cascade (C)
mode or automatic (A) mode, only the feedback
valve is indicated. .

When no feedback signal is used during C, A,
or M mode, the output indicator displays 50%
position in case of no manipulated output. And
if the manipulated output occurs, the indicator
indicates the value that is added/subtracted the



Model SLMC

output quantity to/from 50% position during
output. After the manipulated output i§ com-
pleted, the 50% position is indicated again.

The pulse width output is connected to valve
operating output 1 and valve operating output 2
through the BSC control computation.

The relationship between the manipulated
output and the indication during manual opera-
tion mode is shown in Figure 5-1-6 and 5-1-7.

6)

(N

Operation 5—7

ROM socket

The ROM containing the user’s program is
installed in this socket. The ROM is fixed when
the ROM socket lock is turned clockwise. The

-ROM can be removed by turning the lock coun-

terclockwise.

CONNECTOR (PROGRAMMER).

This is used for the connecting cable of SPRG
programmer.

® Qutput indication when valve opening feedback is used

o

£

=

g2

ad

100% 4 & S output value

Manipulated R
output value 2¢c
(MV) or valve < g.
opening feedback 2Ty -

value mducatnon

0% Feedback value

After pulse width
output is completed,
the feedback input
value is indicated
and therefore the

Manual setting manipulated i qication may

change a little bit.

~vd
TN

EFeedback value

Time (Interval)

| e |
'Manual control

)lever operation period
'

Pulse width output

(UP)
T

Time (Interval)

aMyv

® Qutput indication when valve opening feedback is

not used

100% %
Manipulated
output value/
(M\_/) indi-
cation o

: operating quantity

TrX“To0

Tg: Valve travel time

{full stroke)

Figure 5-1-6. Output and Indication during Manual
Operation Mode (Valve Opening Feed-

back Used).

M Keyboard operation (See Figure 5-1-8.)

AMYV Manual

Time (Interval)

0% v
| Manual control
‘-——H lever operation
: | period
I
! 1
Pulse width
output Time (Interval)

(UP)

Figure 5-1-7. Output and Indication during Manual
Operation Mode (Valve Opening Feed-

— 1, % AMV p—~

Tg: Valve travel time
(full stroke)

} _EN  SAMPLE  LINEAR ™

ogo

ioen vn.
I oL

IIDD

,. -
l 3 1 oM
BV st mose | KA

IIDE!J

CONTROLLER(PWOUTPUT] Diso!
| __—Display
5V a0on
L= rYPE It pATA ———
= ST de-T TN T Select item

i‘./ displayed
I

| __—— Self diagnosis

Change item number

back Unused).

Figure 5-1-8. Functions of Keyboard.
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5—8 Operation

(1) Displaying item (TYPE).
Press the key of desired item to display the data type
code of the item and its value.
If more than one item is assigned to a key, the
displayed item is changed each time ‘the key is
pressed.

(Example of key operation and display)

1 PV.SV.DV key. The arrow mark indicates one
operation of the key.

[——F'V — 5y — 1V ——I

2 NONLINEAR key. The arrow mark indicates
one operation of the key.

GW— GG —FO! -—-EEH—-HUI—|
[T:IUI——LUI-*NDI—I

(2) Changing the item number.
The item number can be changed by pressing the N
key.

(Example of key operation and display)

1 XN key. The arrow mark indicates the effect of
pressing the key once.

X | —= X2 —= X —= X4 — X5
[ 1

(3) Changing data value.
A data value can be increased or decreasee by press-
ing one of the TUNING keys ( (¥ [E] [&]).
These keys are active only when the TUNING slide
switch is set to the ENABLE side.
[A] : Data increase setting.
: Sets fast rate of change. (Press

simultaneously with [&] or (W)

: Data decrease setting.

(4) Self diagnosis.
The operating state of the controller can be checked
by pressing the CHECK or ALARM key. The
method of display is identical with (1).

(5) Display turn-off.
When data setting is completed and all the key
operations are finished, the display goes out
automatically after approx. 30 minutes. This
eliminates unnecessary current consumption. The
display lights again when key operation is restarted.

Unused signals and parameters
Input-output signals, and parametérs that are not
used in the application program, can also be
“displayed” and “set” by keyboard operations.
However, such data remian irrelevant to the execu-
tion of contro! and computation, and have no effect.

IM 1B84C3-02E
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S-2. Preparations for Operation.

Perform preparation with the controller installed in
the panel, or removed and placed on a work table. (Sup-
pose that the instrument module is in the housing.)

Removing the instrument module from the housing:
(1) To remove the instrument module, push up the

stopper located below the front panel. When it is
drawn out halfway, the instrument module is stop-
ped by an intermediate stopper. (Figure 5-2-1).

Figure 5-2-1. Removing Instrument Medule.

(2) To remove the instrument module from the hous-
ing, push down on the intermediate stopper while
pulling the instrument module out of the housing as
shown in Figure 5-2-2.

Intermediate stopper

Figure 5-2-2. Removing Instrument Module.
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(3) Facing downward the instrument front panel as
shown in Figure 5-2-3, detach the connector from
the instrument module by pulling it in the direction
shown. Separate the module from the housing.

Operation 5—9

Connector

Housing

Instrument module

[ MODEL SLMC-140x<E

TUNING ACTION FB
ENABLE  DIR EXT

INHIBIT RVS INT

Figure 5-2-3. Removing the Connector.

5-2-1. Check Special Parts are Installed.

Check to see that the fuse, data memory backup bat-
tery and user (applications) ROM are installed.

If any of them has not been installed, refer to Section
6-3 “Parts Replacement” for installation procedure.

5-2-2. Preparations for Operation.

(1) Mounting control valve action labels (Figure 5-2-4).
Match the label location with the action (direct or
reverse action) of the control valve. The labels can
be removed using tweezers or fingers.

: Closed (control valve closed direction).
[O]: Open (control valve open direction).

Figure 5-2-5. Setting Tuning Board Switches.

(3) Pulse width output setting

Each time the PULSE key on the tuning panel is
pressed, the following items are displayed.

Setting
Display Content Tange
TF Valve travel time (full
stroke) 0 to 999.9 sec.
DZ Output dead zone 0 to 100.0%
MW Minimum time span of
output 0 to 100.0%

BL Backlash compensation 0 to 100.0%
ou Output bias (Number 1

output side) 0 to 100.0%
oD Output bias (Number 2
output side) 0 to —100.0%

[y

When the SLMC power is turned on for the first
time, the above items are all initialized to zero. If TF
is 0.0, the alarm (ALM) lamp lights (overranged). So
a manipulated output signal is not output even if
TEST RUN or RUN instruction are executed.

Valve travel time TF should be specified when
creating the program and then should be written in
the ROM. Also, set the minimum time span of output
MW at the same time.

Figure 5-2-4. Mounting Control Valve Action Label.

(2) Setting of tuning board switches (Figure 5-2-5).
Set the DIR/RVS and EXT/INT selector switches
on the tuning panel to the required position.

Next, turn on the power, and set the TUNING
switch to ENABLE. The parameters can now be set
from the keyboard.

Valve travel time setting

Set the time (full stroke) necessary for the actuator
to go from fully open to fully closed or vice-versa).
Output dead zone DZ, minimum time span of out-
put MW

Pulse width output

ON-+
(UP)

MW " FAMV

Figure 5-2-6. Pulse Width Output Operation.

IM 1B4C3-02E
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The integrated value ZAMYV of the computational
result (output) for the deviation with 0.2 second
period is kept stored until it accords with DZ shown
in Figure 5-2-6. As soon as ZAMYV exceeds DZ, the
pulse width output is output. The MW is the

(4) Setting of MODE.
Display MODE by keyboard operations, and set
the desired mode by pressing pushbuttons [A] or {¥].
(Display and Setting Example)

. s . Pushbut R
minimum time span of output. ;‘;e,;:i;?," Display Remarks
Set MW to a value more than the response time of
the actuator. Set MW to 1 or 2% of full stroke if no MODE MOTETD 0
response time is found. o
DZ is used for decreasing the actuator’s’ (] MOTE ! | '(f).',?_"t'gg t?: ﬁf:t;':ft s
OPEN/CLOSE frequency. It is recommended that mode setting.
DZ is set to about five times the value of MW. MODES |
When DZ = MW, the output computation with ]
If initial **1*" setting is

DZ equal to MW may be executed.
Backlash'compensation: BL setting

Set the backlash compensation BL by ratio %
value in the valve travel time to compensate for
backlash occurred when the actuator is changed
from open to closed position or vice versa.

Output bias compensation: OU and OD settings

If a sliding nozzle is used to compensate for the
influence of stress, the Controller permits output
pulse width compensation by setting the output bias
compensators OU and OD. If not necessary, set OU
and OD to 0.0%.

SLMC/LOCAL transfer

When the actuator is required to be opened and
closed by separating it from the SLMC in the field
(LOCAL), apply the SLMC/LOCAL status signal
to the SLMC to shut down output and to make the
operation mode display lamp go on and off. The
register FL9 built-in the SLMC is used for com-
munication with the actuator, that is to say the
register FL9 reads the contact signal DIy from the
actuator and executes SLMC/LOCAL transfer (see
section 5-2-3).
® When FL9 = 0, the actuator’s valve opens or

closes by the manipulated output signal from the

SLMC.
® When FL9 = 1, the actuator’s valve can be

opened and close in the field. ‘

The SLMc manipulated output shuts down
(D01 and D02 are open) and operation mode
lamp just prior to transferring goes on and off. If
the operator station is used to communicate with
SLMC, OOP (output open) is displayed on the
CRT.

IM 184C3-02E
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mMonez 1o
. 0K, go to the next
: mode setting.

To change the mode using @ and [¥] keys, keep
the keys pressed for approx. one second. (This time
is required to prevent accidental setting.)

(5) SCALE Setting

Set the range to display the process variable and
setpoint in engineering units. The setting order is
maximum value, minimum value and decimal point.

Maximum value

(HI): Set the value to be displayed

when the internal data is

1.0. A signed 4-digit integer

is entered.

Minimum value :

(Lg): Set the value to be displayed
when the internal data is
0.0. A signed 4-digit integer
is entered.

Decimal point

(IF): Specify the decimal point
position by a number (see
Figure below).

Deci-
‘mal
point

No.

— | -
—_——] -
—
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(Example)
When setting the scale to cover the range —10.00 to
40.00
Pushbutton Display Description
scacel | HI 1000 | CurentHivalue is dis-
lyype! Lpatad played in the DATA part.
=) may be used
EJ HI +0aoo simultaneously.
SCALE La 0 | current LO value is dis-
Lryped Lpata- | played in the DATA part.
— _ =) may be used
La o0 simultaneously.
SCALE{ | TP 3 | Current DP value is dis-
played in the DATA part.
IrP 2 | For details of decimal
point, see the figure on
the previous page.
However, use the [A], [¥]
keys to change a setting.

©

Setting of other parameters.

Set all parameters necessary for control and com-
putation. First write out (on a data sheet) all
parameters that must be set, so that you do not
forget to set any. Table 5-1-1 above lists the
parameters and their setting range.

(Parameter setting example)

When setting integral time to 600 sec.

Pushbutton Display Description
Current TI value is dis-
M |TI 1000 e
Z] may be used at the
E TI 600 same time.

M

Other parameters can also be set in the following
sequence.

1 Item displayed: Use the eleventh item (type) keys
(Figure 5-1-5) to select this.

2 Selected item number: Change using [f] key.

3 Data (value) setting: Set data values using[W],

&) and [A] keys.

Initial value, default value

Initial values can be written into ROM —
simultaneously with the user program — by the
SPRG programmer. If a value set from the
keyboard is lost due to power supply failure and
lack of data backup battery, this initial value is used
as the set value when control is restarted.

Default values are the values when the programmer
and the parameter are initialized while connected with
the SPRG. When you create a new user program, be

sure to initialize the programmer and the parameter.
(See Tables 5-1-1 and 5-1-2.)

Operation 5—11

(8) Inclined mounting

When mounting the instrument at an angle to the
vertical, the indicator needs zero adjustment. Refer
to Section 6-2 “Inspection, Calibration and Adjust-
ment of Indicator” for instructions on how to per-
form zero adjsutment. '

After completing all the necessary preparations,
disconnect the power plug, install the instrument in
the panel, connect the 1/0 signal wires, and finally
connect the power supply.

5-2-3. Programs Example.
Figure 5-2-7 shows an example of the control loop.

X1
A0
Al 5 points ———=] 3 points
r—'—;"ﬂ’ DO
DI
FAIL
‘\. ’ Relay

DO1| | D02

Feedback
FB slide.
PV

]
R STED-410
1

Figure 5-2-7. An Example of Control Loop.

The following shows an example of program listing.

1.

2.
3.
4.

LD DI1 Reads SLMC/LOCAL status
ST FL09 Stores to FL 9. . :

LD X2  Valve opening feedback (FB) signal.

ST A09 Connects to valve: opening feedback
(FB) terminals.

LD X1  Reads process variable signal

BSC Pulse width output computations.
(Pulse width output has been per-

: formed.)

ST Y1 Indicates MV* on the output indicator
(see Note below)

END

Slide the FB (see 5-1-3) switch to the EXT side. The out-
put indicator indicates the feedback value in the C, A
mode operation and the manipulated value in the M mode
operation,

M 1B4C3-02E
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5-3. Startup and Operation.

- NOTE -

This section explains the procedure for starting up
and operating the instrument.

The procedure for starting up and operating the
instrument may vary with the computation and con-
trol programs used. The example below illustrates
simple PI control. The reader should perform the
procedure shown in this tutorial example.

5-3-1. Manual Startup.

(1) Manual operation by manual control lever.

(@) Ofthe [M]operation modé transfer switches,
select@. (The lamp, inside the pushbutton lights.)
(Figure 5-3-1).

ot o}

/ Pushbutton switch

-

Model SLMC

5-3-2 Alarm Check and Transfer to Automatic
Operation.

Assume that smooth response has been obtained
through manual operation, and that the process variable
has stabilized around the set point. Then proceed as
follows:

(1) Alarm check (Figure 5-3-3).

If the ALM lamp on the front panel is on, it in-
dicates that there is some signal failure. Use the

[CHECK]|[ALARM]item on the tuning panel,

diagnose the failure, and correct the cause of it.
If the FAIL lamp is on, there is some trouble in the
controller itself. Refer to Sec. 5-5.

(2) Transfer from manual to automatic control.
Depress thecontrol mode selector switch
marked[A]. The lamp in switch[A]lights, and the
controller transfers to automatic mode. No balanc-
ing operation is needed when transferring between

Figure 5-3-1. Selécting the Operation Mode.

(b) Move the manual control lever left (or right) to
adjust the output signal. (Figure 5-3-2).

modes.
E: 100 iy Fail famp (red)
POF g—_: 8 “g«‘___,___ Alarm lamp (yellow)
60

~

o} of

Set value adjustment

0 keys
o] e /
/Manual control lever

Figure 5-3-2. Manual Control of Output.

(c) Set the desired value using the SET key switches.

iM 1B4C3-02E

Figure 5-3-4. FAIL Lamp and ALM Lamp.

5-3-3. Normal Operation.

(1) Transfer between control modes.
The control mode of the controller can be changed
freely by depressing the[CJ[AM]pushbutton swit-
ches. (Figure 5-3-1). (Note, however, that direct
transfer from [M] to [C] modes is not allowed.)
Transfer between modes is bumpless, and no balan-
cing operation is needed.

(2) Parameter setting on tuning panel.
If parameters must be set or altered, remove the
controller module from its housing, and set or alter
the parameters on the tuning panel. After setting,
set the TUNING switch back to the INHIBIT side,
preventing accidental changes to the parameters.
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5-4. Automatic Mode Operation.

When applying the controller to an unknown process,
it is useful to examine the performance of the process in
manual mode.

This can be useful in estimating the proportional
band, integral time and derivative time required for
automatic mode.

For example, if a small change in the controller out-
put causes a large fluctuation in the process variable
value, the width of the proportional band must be in-
creased (the gain must be reduced) to assure stability. In
the converse case, the proportional band must be
narrowed.

For a process which responds quickly to a change in
the controller output, the integral and derivative time
constants must be short. Conversely, for a process hav-
ing a long recovery time, the integral and derivative time
constants must be long. :
® Standard P and I constants setting for motor-

operated valve control.

If a process is considered to have only the follow-

ing elements its gain (K), dead time (L) + first-

order lag (T), the standard proportional band (PB)
and integral time (TI) constants are given by next
expression:
PB=K-n(1+L/T)x 100(%)
where: n'= 0.8, T: first-order lag
L: dead time, K: process gain

If a flow noise occurs, it is to be desired that n is

more than 0.9 to decrease the ON/OFF frequency

of the actuator.

TI=T (sec.) when L/T £ 0.5

TI=T+ L/4 (sec.) when L/T > 0.5

Operation 5—13

5-5. Action to be Taken When FAIL or
ALM Lamps Light.

Any faults in the controller or in the signal connec-
tions are indicated by the FAIL or ALM lamps light-
ing. If either of these lamps lights (or begins flashing),
please take appropriate measures (as described below)
without delay.

5-5-1. Action to be Taken When the FAIL Lamp
Lights.

When the FAIL lamp lights and the FAIL contact
output opens, this means that a serious fault has occur-
red in the controller.

(1) If the SLMC fails, the pulse width output remains
open (OFF).
(Note) The output can be turned ON and OFF by
adjusting the manual control lever.
(2) Select the “CHECK” key on the tuning panel,
research the cause of failure corresponding to the
displayed number (see Section 5-5-4).

5-5-2. Action to be Taken When the ALM Lamp Lights.
The ALM lamp lights if the high or low limit alarms
of the controller operate, or when input-output signals

are disconnected.

Select the “CHECK” and “ALARM?” key on the tun-
ing panel, and research the cause of failure correspond-
ing to the displayed number. (Refer to 5- 5-4 and 5-5-3.)

Take appropriate measures suited to the cause of the
fault. ‘

5-5-3. Action to be Taken When the ALM Lamp
Flashes.

The ALM lamp begins flashing if the voltage of the
data memory backup battery drops. Replace the battery
with a new one. (Refer to 6-3-4 for replacement
procedure.)

Notes:

(1) If the ALM lamp begins to flash during normal
operation, replace the battery as soon as possible.

(2) The flashing of the ALM lamp has precedence over
its continuous lighting. Thus, other alarms cannot
be displayed while the lamp s flashing. (But other
alarms can still be displayed on the tuning panel
display.)

IM 184C3-02E
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5-5-4. CHECK Display.
The CHECK display items are listed below.

CHECK

display Diagnosis

Lamp

- 00 |Normal
FAIL 0 | |Faultin A/D converter.
FAIL . J 2 |[Faultin D/A converter.
ALM 0 % |Arithmetic range overflow!*
ALM { 8 [|input overrange. -
FAIL | |Unmounted or failed user ROM.*2!

ALM ¢ [ |Data memory backup battery not
) installed, or (Lamp flashing) low
battery voltage.

ALM 4 |Current output signal line open
or short circuit.(*3)

ALM 80 |RAM memory data lost!*4
ALM PWRERR | Supply voltage too low

FAIL - Microprocessor faulty
{display not possible).

(*1)Even when the valve travel time TF (see 5-2-2) is
set to 0 second, the arithmetic range overflow is
displayed. .

(*2)FAIL lamp lights even when programming con-
trol function modules SSC and CSC by using an
SPRG programmer.

(*3)In this case, no supervisory computer’s OPS
(descirbed in Table 5-1-2) displays OOP.

(*4)When ALM lamp lights and the “CHECK display”
is 80, set all parameters on the side panel again,
because they are initialized.

If two or more faults occur at the same time, the
displayed value is the total of the individual display

values (sum of hexadecimal numbers).

(Examples)

CHECK OC

0C = 04 + 08 (arithmetic range overflow, input
overrange)

CHELCK RO

A0 = 20 + 80 (battery low, data lost)

The displayed value returns to 00 upon removal of the
causes of the fault. However, the display 80 (internal
data lost) does not return to 00 automatically.

The[T]key must be used to set the display to 00.

IM 1B4C3-02E
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5-5-5. ALARM Display.
The alarm state of the control function is display as a
2-digit number. Also, the ALM lamp lights.

oyl ALARM

Alarm of
control element

Always 0.

ALARM display Diagnosis

Normal

High limit alarm
Low limit alarm
Deviation alarm
Velocity alarm

L )

If two or more alarms occur at the same time, the
total of the individual display values is indicated. (Hex-
adecimal addition).

(Examples)

ALARM 05

6 = 2 + 4 (Lower limit alarm and deviation
alarm) :

The display vélue reverts to 0 when the alarms are
cleared. :
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5-6. Operation Mode Display Lamp
Flashing.

The SLMC operation mode display lamp flashes
when the SLMC is under the following operating
conditions.

5-6-1. Field Operation (When SLMC is Transferred to
LOCAL Operation).

When the register FL9 is changed to 1 (LOCAL side)
by the contact signal from the field during operation, the
operation mode display lamp just prior to be transferred
goes on and off to inform the operator in the field (both
DO1 and DO2 are open).

When the register EL9 is changed to 0 (SLMC side) by
the contact signal from the field again, the display lamp
changes from flashing to lighting and begins to control in
the lighting operation mode without delay.

5-6-2. Backup Operation.

The backup operation is carried out when the su-
pervisory system (i.e. computer, CENTUM or uXL)
are abnormal. The backup operation mode should be
specified to manual (MAN) or automatic (AUT) pre-
viously (see 5-1-3). In the backup operation, the C
mode display lamp flashes in spite of the backup oper-
ation mode specified previously. However, even if the
supervisory system goes abnormal in manual or auto-
matic operation modes, the backup operation is not
carried out.

When the SLMC under the backup m'ode is ttans-‘

ferred to the LOCAL operation, it provides no back-
up mode even if the supervisory system is defective.

(Note 1) When the SLMC under the backup mode
operation is transferred to the LOCAL
operation, the operation in the field has
priority.

(Note 2)  To check whether the operation mode C
display lamp flashing results from the
LOCAL operation or the supervisory
system failure, call and check for DIy con-
tact status (the terminal transmitted the con-
tact signal from the field) using the tuning
panel: LOCAL operation for closed con-
tact (1) and supervisory system failure for
open contact (0).
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5-7. Connection with SPRG Programmer.

To change the setting data and control program,
use the SPRG programmer. Consult IM 1B4W1-02E
for more detailed SPRG instructions.

This section covers connecting procedures with the
SPRG.

WARNING
Never connect or remove the SPRG programmer
with the SLMC turned on.

5-7-1. SPRG Programmer Connecting.
To connect the SPRG programmer to SLMC, pro-
ceed as follows: .
(1) Turn off both the SLMC and SPRG.
(2) Set the SPRG to the PROGRAM mode.
(3) Connect the SPRG cable connector to the SLMC
(see Figure 5-7-1).
(4) Turn on the SPRG.
(5) Turn on the SLMC.

5-7-2. Removing the SPRG.
To remove the SPRG from the SLMC, proceed as
follows: ‘

(1) Set the SPRG to the PROGRAM mode.

(2) Turn off the SLMC.

(3) Turn off the SPRG.

(4) Remove the SPRG cable connector from the
SLMC.

g8

2
N 8 2l “A" mark
;5’@ '

SPRG Programmer

Figure 5-7-1. Connecting with SLMC.

IM 1B4C3-02E
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6. MAINTENANCE.

This chapter explains the indicator adjustment and
parts replacement procedures.

6-1. Test Equipment Required for
Adjustment.

Standard DC voltage source:
Type 7651, manufactured by YOKOGAWA, or
equivalent: 1 unit
SPRG programmer: 1 unit

6-2. Inspection, Calibration and Adjustment
of Indicator.

6-2-1. Creating Adjustment Program.
Connect the controller to be adjusted and the SPRG

programmer, and create the following program.

(Adjustment program)

Step Program No ot}'ler operations — such
as setting of parameters and

01 LD X2
so forth — are needed.

02 ST AO1

03 LD X1

04 BSC

05 LD X3

06 ST Y1

07 END

After writing the program, set the SPRG programmer
mode to TEST RUN, set MODE2 of the SLMC con-
troller tuning panel to “1”, and set the C/A/M switch to
the mode. Then perform the following adjustment.

6-2-2. Adjusting Zero Point of Process Variable
Indicator (Moving Coil Type).

(1) Applya3.0V DC standard voltage to input terminal
X1 (terminal no. 1(+) and 2(—)) from a standard
voltage source.

(2) Check that the process variable pointer is at the 50%
+ 0.5% calibration mark on the scale.

(3) If the indication is not within the specified range,
adjust the zero adjustment screw as shown in Figure
6-2-1 until the pointer correctly indicates 50%.

(4) Change the input signal in turn to 1.0V, 2.0V, 4.0V
and 5.0V, and ensure that the indication is respec-
tively 0%, 25%, 75% and 100%, using the calibra-
tion marks. Tolerance for each indication is £0.5%
of the span.

Maintenance 6—1

(5) If the indication is not within the +0.5% tolerance
at any position, again input 3.0 V DC, and adjust
the indicated value slightly — within the range 50%
+ 0.5%.

- (6) Repeat step (4). As necessary, repeat steps (4) and

(5) until all points fall within the tolerance range.

Figure 6-2-1. Adjusting Zero Point of Set Value
Indicator.

6-2-3. Adjusting Zero Point of Set Value Indicator
(Moving Coil Type).
(1) Apply the standard 3,0 V DC voltage to input X2
(terminals 3(+) and 4(—)) from a standard voltage
source.

!

=2

o

Standard screwdriver

Figure 6-2-2. Adjusting Zero Point of Process
Variable Indicator.
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{2) Adjust using the same procedure as described in the
process variable indicator (6-2-2). Figure 6-2-2
shows zero point adjustment for set value indicator.

6-2-4. Adjusting Fluorescent Bar Graph Indicator. -

It is unnecessary to adjust zero point of either the
process variable or set value indicators. Perform checks
(1), (2) and (3) of par. 6-2-2.

6-2-5. Adjusting Zero Point of Control Qutput
Indicator.

(1) Apply the standard 3.0 V DC voltage to input ter-
minal X3 (terminal nos. 5(+) and 6(—)) from a
standard voltage source.

(In this case, keep the current output terminals
A(+) and B(-) short circuited.)

(2) Make sure that the output indicating pointer is just
on the thick center scale mark. The tolerance is
+2.5% (Equivalent to 1/2 of a scale division.) (See
Figure 6-2-3.)

Model SLMC

Output indicator pointer

D Ny S I
N\
lllllhl?‘klnnhml

0% 25% 50% 15% 100%

<3 < > [~

M= ==

Figure 6-2-3. Output Indicator Center Scale Mark.

(3) If the pointer is not within this tolerance range, turn

the zero adjustment screw as shown in Figure 6-2-4

until the pointer is aligned with the center scale
mark.

(4) Change the input signal to 1.0 V, 2.0 V, 4.0 V and
5.0 V DC in turn, and make sure that the pointer
aligns respectively with main scale marks on sclae.
The tolerance is +=2.5% of the span (1/2 of a scale
division).

(5) If the indication is not within this range at any posi-
tion, input 3.0 V DC, and adjust the indicated value
within the tolerance range.

(6) Repeat step (4). Repeat steps (4) and (5) as necessary
until all points fall within the tolerance range. -

IM 1B4C3-02E
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Standard screwdriver

1

|

Figure 6-2-4. Adjusting Zero Point of Output
Indicator.

6-2-6. Inclined Mounting.

If the instrument is to be mounted at an angle, adjust
the process varaible indicator (6-2-2) and set value in-
dicator (6-2-3) with the instrument mounted at the actual
mounting angle.

6-2-7. Adjusting Brightness of Fluorescent Bar Graph
Indicator.
The brightness of the fluorescent bar graph can be ad-
justed as shown in Figure 6-2-5.

Note: Do not increase the brightness; otherwise, this
may shorten the life of the fluorescent tube.

Standard screwdriver

Figure 6-2-5. Adjusting Brightness of Fluorescent
Bar Graph Indicator.
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6-2-8. Setting Scale of Digital Display.

Note: Setting of the 8-digit DIP switch should be per-
formed with extreme care, using a small
screwdriver or finger nail.

The fluorescent bar graph type instrument is provided
with a 4-digit display on the right side of the bar graph in-
dicator on the front panel.

The numeric value displayed on the digital display
corresponds with that displayed on the bar graph in-
dicator scale.

When the scale plate is changed, the digital display
setting must also be changed by the following procedure.

SW1(L SW2 (R)

1(L)
0000000 @inaaDaD

—

5

Figure 6-2-6. 8-digit DIP Switch.
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(1) Remove the cover as shown in Figure 6-2-6.

(2) Two 8-digit DIP switches (L and R) are visible. (See
Figure 6-2-6.)

(3) The DIP switch setting direction mark is printed on
the scale plate. (See Figure 6-2-7.)

(4) Set the DIP switches as indicated by the direction
mark of the scale plate; the digital display coincides
with the scale marks of the scale plate.

(5) To display a scale range which is different from
the scale range already set, use the four-digit
display unit and set the eight-digit DIP switch:

Scale plate

"T'!‘I"Ll""l%!;‘m
100

-h,-\~‘na~QON
.80 T 7T T Torr (L)

L ON

Ty T Torr®
- 60

ANRRERR RN
= N

This indicates the direction in
which the switch must be set.

Figure 6-2-7. DIP Switch Setting Direction Mark
Printed on the Scale Plate.

a. Select the desired display values (minimum and
maximum values) from Table 6-1.

b. Set binary values which correspond to these
minimum and maximum values on SWI1(L) and
SW2 (R). Nos. 1 to 7 of SW1 (L) are used for
setting the minimum value, and Nos. 2 to 8 of
SW2 (R) are used to set the maximum value,
Notes:

1. Values outside those given in Table 6-1 cannot
be displayed.
2. The display range of the four-digit display
unit is —~1999 to 4999,
3. The reading in the four-digit display unit is
linear in relation to the input (1 to 5V DC).
(6) Decimal Point Position (D.P.) Setting.

When the four-digit display values include decimal
points, separate decimal point setting is required in
addition to the maximum and minimum value setting
described above.

Set No. 8 of SW1 (L) and No. | of SW2 (R) as
follows according to the decimal point position
required. (See Figure 6-2-8).

IM 1B4C3-02E
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Table 6-1. Display Values Given by Digital Display Unit and
Corresponding DIP Switch Settings.

Model SLMC

Display Value (Minimum
or Maximum Value)

DIP Switch Setting

Display Value (Minimum " .
orsl\pna)c/imum V(alue) DIP Switch Setting
—1999 1101100
—1900 1101101
—1800 1101110
—1700 1101111
—1600 1100000
-1500 1110001
—1400 1110010
—1300 1110011
—1200 1110100
—1100 1110101
—1000 1110110
—0900 1110111
—0800 1111000
—-0700 1111001
—0600 1111010
—0500 1111011
—0400 1111100
—0300 1111101
—0200 1111110
—0100 1111111
0000 0000000
0100 0000001
0200 0000010
0300 0000011
0400 0000100
0500 06000101
0600 0000110
0700 0000111
0800 0001000
0900 0001001
1000 0001010
1100 0001011
1200 0001100
1300 0001101
1400 0001110
1500 0001111

1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
4999

Lot e e L el Bl o I o B e B o Sl o B < B o Bl o B oo B o B o B e B o R e B e B

— = e, O OO0 00000 OO OOO O O O ko st i b bt bt s s et e e e
OOO = It = = = = OO0 00O OO OOk it = = HODOOOOOOO

\OOOOOOOOOOOOOOOOOOOOQOOOOOQOOOOOOOO
COOH I H P OO OO M  H M kOO QOO —mimk OO0 s OO0
HOO MM OO0~ = OO ~ OOk OOt OO m OO I~ OO — O
O OO~ OO~ OO OMOSO M OMOFFREOMEEO—OEEOMMmO —mo

Four-digit Display Unit

b

<

wow o~

s AR )

[(TTIT~[TT]

No Decimal Paoint

HEROROERENE

N
0

T

The decimal point position is
located after the second digit

(T ~-(T T I T LIIITTIIT1]

The decimal point position is
located after the third digit

LI LT T I T TTT

The decimal point position is
located after the fourth digit

LI LTI T DT TTT

Note: The decimal point position cannot be changed
for both the minimum and maximum values.

\._...V__J

D. P.Setting Switches

Fiture 6-2-8. Decimal Point Position Setting.
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6-3. Parts Replacement.

6-3-1. Replacing Nameplate.

Draw out the instrument module a little, and open the
lid located on the top of the front panel. Remove the
nameplate, and install a new one. (Figure 6-3-1).

Figure 6-3-1. Replacing Nameplate.

6-3-2. Replacing Scale.

Open the lid on the top of the front panel. Remove
the scale plate retaining cap* using a small standard
screwdriver. To remove the scale, use a pair of tweezers
as shown. Insert a new scale plate, and replace the cap*.
(*Moving coil type only).

(Removing the scale plate)

e Contact the engraved face and rear of the scale plate as
little as possible when removing the scale plate.

¢ To clean a scale plate, lightly rub the plate with a soft
cloth or suitable equivalent (do not use alcohol or
other solvents as they can separate the markings from
the scale plate).

Figure 6-3-2. Replacing Scale Plate.

Maintenance 6—5

6-3-3. Replacing Fuse.

If it seems that the fuse may be faulty, check the in-
side of the fuse holder for contamination or poor contact
with fuse.

Recommended replacement interval: About 3 years.

(1) To remove the fuse, unscrew the fuseholder cap
(turning it in the direction marked on the cap
(counterclockwise); the cap and fuse may then be
removed.

(2) Install a new fuse of the correct rating. Replace the
cap securely.

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

Fuse Part No. : S9510VK
Rating : 1A

Figure 6-3-3. Replacing the Fuse.

6-3-4. Replacing Data Memory Backup Battery.

If the ALM lamp on the front panel of the instrument
begins flashing, please replace the battery without delay.
Recommended replacement intervals:

about 5 years (changing, at ambient temperature
below 45°C).

about a year (shelf-life, at ambient temperature
below 45°C)

NOTE
Leave power applied to the instrument while
replacing the battery. If the battery is removed while
the power is off, some data (parameter) settings may
be lost.

(1) Draw out the controller module a little from the
housing, and remove the battery cover and the bat-
tery. (Figure 6-3-4 and 6-3-5.)

(2) Install a new battery, and fit the battery cover
securely.

(3) Make sure that the ALM lamp has stopped flashing.

IM 1B4C3-02€




6—6 Maintenance

(Precautions for storage and handling of data memory

backup batteries)

(1) Storage conditions:

Ambient temperature: - 10 to 60°C.
Ambient humidity: 5to 95% (non-condensing).
Location free from corrosive gases.

(2) Where possible, replace all the batteries at once. Be
sure to observe correct battery polarity when install-
ing batteries.

(3) When measuring the battery voltage, be sure to use
a high impedance voltmeter. Do not attempt to
measure the votlage with a circuit tester or the like.
Voltage: at least 2.45 V DC.

/’//%/

{

— ] 4

W

all,
R 2
=g ]

Figure 6-3-4. Removing Battery Cover.

(4) Cautions in handling batteries
e Do not charge batteries.
¢ Do not heat or put into a fire.
e Do not short the positive and negative poles
together.
e Do not apply shock; do not attempt to
disassemble.

6-3-5. Replacing User ROM.

CAUTION

Do not attempt to install or remove the user ROM
while the instrument is energized; otherwise, the con-
troller mode may switch to FAIL, and the ROM may
be damaged.

(Precautions in handling user ROM)

The user ROM is a EPROM — a MOS (metal oxide
semiconductor) IC. This type of IC must be handled
carefully, as it may be damaged by static electricity. Note
also that the program written into it will be lost if
ultraviolet rays are applied through the window of this
element. ‘

Observe the following cautions when handling the
ROM:

IM 1B4C3-02E
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Figure 6-3-5. Removing Battery.

e Cautions against static electricity:
Be sure to use a conductive mat when carrying and
storing this element. Do not bring the EPROM into
contact with clothes and other substances that can be
charged easily. Do not handle the EPROM using
chemical fiber gloves.

¢ Cautions against ultraviolet rays:
Do not remove the seal of EPROM except when eras-
ing the contents.
When attaching a new EPROM to the cotnroller, be
sure to affix the specified seal to the EPROM.

¢ Caution not to deform pins:
If the pins are deformed, straighten them, taking care
not to apply force to the root of each pin.

Conductive mat

Figure 6-3-6. ROM Seal.

To replace the user ROM, proceed as follows:
(1) Removing user ROM.
a) Turn off the power supply to the instrument.
(Leave the backup battery in position.)
b) Remove the tuning panel cover plate; the user
ROM will be visible (Figure 6-3-7).
c) Using a small screwdriver, turn the ROM
socket lock counterclockwise until it stops.
d) Hold the ROM in the fingers and pull it out of
the socket, taking care not to deform the pins.
(Figuze 6-3-8.)
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@33_4_—-1204\/1 lock
- c
T arn B ([ a
de E by
q 24Pin p-H— User ROM
q p
\ROM socket

Cover plate

Figure 6-3-7. Removing Tuning Panel Cover Plate and ROM.

(2) Installing user ROM.

a) Tum off the power to the instrument. (Leave
the backup battery in position.) {ﬂ]

b) Install the ROM with the notched end up.

¢) Make sure that the ROM pins are correctly
aligned with their sockets. When the 24-pin
ROM is installed, connect it below the four-
pin socket (two pins on each side) on top of
the socket (see Figure 6-3-7).

d) Press the ROM carefully into position.

e) Using a small screwdriver, turn the ROM
socket lock clockwise until it stops.

6-3-6. Replacing Fluorescent Tube

The brightness of the fluorescent tube decreases with
the time over when it is used.

The right side panel adjustment (see Figure 6-2-5) per-
mits the fluorescent bar graph brightness adjustment. If
the adjustment cannot be made, replace the fluorescent
tube (Display Board Assembly - see PL 1B4C3-01E).

It is recommended that the fluorescent tube be replac-
ed at least every five years.

Figure 6-3-8. Removing ROM.
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Model SLMC Troubleshooting 7—1

7. TROUBLESHOOTING.

If operational troubles occur in the SLMC
Programmable Indicating Controller, identify the
problems fully and resolve them according to the
troubleshooting flowcharts shown in Section 7-1.

Troubleshooting can be facilitated by the use of the

extension cable contained in the service kit (SSKD).
When the trouble is difficult to locate, consult

the YOKOGAWA service station serving your area.

7-1. Troubleshooting Flowcharts.

(1) Problem Identification
Instrument

Totally YES
inoperable?

To (2)

NO

a0 ¢

Is YES
FAlL/ITL?M lamp FAIL lamp is lit To (3)
it
ALM lamp is lit
NO or flashing To (4)
Setti
ma,:;t:,rl‘ag{ed YES C/A/M mode transfer To (5)
disabled? disabled °
NO Setpoint unchanged
To (6)
Output operation
disabled
Indicator YES To (7)
failure? o
NO -
Tuning YES
panel failure? To (8)
NO
outl "u‘i"’t./ ) YES Contact input/output T ) .
grm:l?gna signal error ) o (9
Analog input/output
NO signal error To (10)
Communi- YES
cation error? To {11)
NO
Start YES
mode failure? To (12)

NO

Power down for at least
Recheck 2 seconds, then power up

and recheck the probtem.
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(2) Totally Inoperable

Check connection
between internal
assembly and housing

Is
fuse normal?

NO (blown)

Replace fuse Replace housing
A If normal operation is
Fuse blows again f~ - — —— - e ——— not restored, reinstall
. original housing

Faulty power supply
unit; replace

IM 1B4C3-02E




Mode! SLMC ' Troubleshooting

(3) FAIL Lamp is Lit

Is

CHECK display NO

available?

NO

.CHECK = 00

(One probable cause
of the malfunction is
NO noise.)

Normal
operation?

CHECK =01, =02

CHECK = 10 YES YES

User ROM not (Only the FAIL
installed or faulty lamp is faulty.)

Power off for at
least 2 sec., then
check again

NO Is
circuit voltage

normal?

Faulty power unit;
replace

Replace 1/0 card Replace display unit
.Isf :3{?;22&382?" If normal operation is not restored,
install original 1O | === reinstall original display unit

card

Faulty I/O card;
replace

» Check to see that the voltage across User ROM pins
12 and 24 is in range 4.8 t0 5.2 V.

7—3
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7—4 Troubleshooting

(4) ALM Lamp is Lit or Flashing

YES

Is PWR ERR
displayed?

Check power supply
voltage

Power supply voltage is
within a normal range

YES

Model SLMC

CHECK =00
Replace power unit

fmproper program
parameters

YES Remains lit

ALARM =00

NO

Process variable
signal alarm

CHECK = 08, =40

Input signal or
current output
signal error

Replace battery
(voitage: 2.45 V or

.. —_._J] Normal operation
is not restored

higher)
Unsuccessful}-———

YES
CHECK =80
Check CN1 and

other connections

Press {1 J, then
recheck

NO
= —=« Problem persists CHECK =~ 0C
CHECK = A0
Faulty /0 card; ‘ See Section 5-5-4
replace for muitiple errors

M 1B4C3-02E

" Check CN4 and
other connections

Problem perslsts]

Replace display unit

not restored, reinstall

If normal operation is
original display unit

Faulty main card;
replace
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(5) C/A/M Mode Transfer Disabled

Are
C/A/M opera-
tions normal?

NO

{mode transfer
disabled)

YES

Operation mode 1
transfers properly
but lamp indica-
tion is abnormal Power down for
at least 2 sec.,
then power up
and recheck

- Normal operation
=7 is not restored

Check CN4 connection

_ _| Normal operation
i is not restored

Replace display unit

_ I Normal operation
is not restored

is
FAIL lamp
1it?

YES

To (3)

Faulty 1/0 card;
replace

Troubleshooting 7—5

(6) Setpoint or Manipulated Output Unchanged

Manipulated output

Can
output be ON/OFF?
Setpaint
NO
Can YES
setpoint be increased/ L/ indicator
decreased? failure
Y
To (7)

Are set-
point and manipulated
output operable from
tuning panel?

Does operation
mode permit
manipulation?

Replace display unit Check / / @
MODE 2, 3

not restored, reinstall

If normal operation is
original display unit

Faulty 1/O card;
replace
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7—6 Troubleshooting Model SLMC

(7) Measurement Pointer/Setpoint Index Error (8) Tuning panel failure

(Check SV and PV check [c]/[a] /7 [M]

indications on the MODE, and tuning
A .
tuning panel.) switch setpoints

Is
indication
unstable?

YES

Is
indicating error some-
what erratic?

YES s
dispiay normal?

NO . YES

Zero adjustment Power off for at least
{See Section 6-2) 2 sec., then recheck

Normal operation
is not restored

Normal operation is
not restored

Is
itemn selectable?

Is operation
output normal?

(Check Y2, Y3)

YES
To (10)

Can
settings be changed?

Replace display unit

Recheck problem

Faulty CPU card;
replace

1M 1B4C3-02E



Model SLMC \ Troubleshooting 7—7

(9) Contact Input/Output Signal Error . (10) Analog Input/Output Signal Error

Is input/ YES

Replace housing output disabled?

If normal operation is NO
————————— -4 not restored, reinstall
original housing Replace housing
Check CN1 and -
other connections Normal operat:on}____
is not restored

Normal operation is
not restored Check CN1, CN7
. and other connections

Faulty I/O cayd;
replace

Normal operation) ___ |
is not restored

YES
Signal value error

{Check tuning panel

NOQ for error, erratic
indication, etc.)
Recheck problem Replace 1/0 card
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Troubleshooting

(11) Communications Failure

Communications with supervisory device only

(via LCS card)

Observe problem on
MOPS (EOPS)
system message panel

“CARD
ERROR"?

YES

(LCS or following
circuits failure)

NO (FAIL)

Model SLMC

Communications with SCMS
device only

Communications device

supervisory device and

Communications with
AR < Yes
communications with

Replace L.CS card

Supervisory system
fault

| ___| | not successful, reinstall
LCS card in original position

SCMS device
Check SCMS Check SCMS
communication mode communication mode
(MODE2 = 2) (MODE2 = 1)
Remove or replace
SCMS Replace SCMS
YES YES
Normal ?
NO NO
SCMS fault

Replace SLMC
internal assembly

NO (Fault except
internal assembly)

YES (SLMC fault)

Replace housing

Check CN1 and
other connections

L

ot successful }-

Check communi-
cations cable (for
correct polarity,
open-or short-

Faulty main card;
replace

circuits)

(12) Start Mode Failure

Set MODE 1 to desired status (0: cold start, 1: hot
start) and turn power off for the prescribed time
interval. Then, if the controller fails to start up in the
specified mode, the I/O card is faulty. (When an
SLPG Programmer is connected to the controller,
even a momentary power interruption is assumed to
be a power failure with a duration of 2 seconds or

IM 1B4C3-02E
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Model SLMC
7-2. Disassembling and Reassembling
Procedures.

Follow the disassembly and reassembly procedures
in this section to replace possibly faulty units.

CAUTION

Limit the scope of disassembly to the minimum
required. Have the YOKOGAWA service station
replace parts not covered in this section.

Initially, remove the cover as shown in Figure 7-2-1.

7-2-1. Removal of Meter Assembly.

(1) Remove seven screws (2) in Figure 7-2-3.

(2) Remove connectors 3 (CN3, CN4 and CN7).

(3) Carefully pull the meter assembly out toward the
front.

7-2-2. Disassembling the Meter Assembly.

(1) Extract knob @in Figure 7-2-3.

(2) Remove four screws @ to separate the front
frame. .

(3) Pull the A/M unit out downward after removing
two screws (1) in Figure 7-2-2.

(4) To separate the meter assembly, remove three
screws (3) from the molded section. (The meter
assembly in the fluorescent bar graph version
can be separated in the same manner.)

Figure 7-2-1. Removing Cover.

Troubleshooting 7—9

7-2-3. Removal of Power Supply Unit.

(1) Remove four screws (1) in Figure 7-2-3.

(2) To separate the power supply unit, pull it out
toward the rear and remove connector CN2,

7-2-4. Disassembling the Control Assembly.

(1) Remove the meter assembly and the power

supply unit as instructed in Sections 7-2-1 and
7-2-3.

(2) Separate the I/O board assembly from the
chassis by removing two screws @ in Figure
7-2-3,

(3) Remove two screws @ and open the cover to
expose screw (8) (on opposite side in the figure).

(4) Remove two screws from the opposite side
to open the tuning panel (CPU board assembly).

(5) Pull out the connectors CN5 and CN6 downward
to separate the tuning panel (CPU board as-
sembly).

(6) To release the tuning panel from the bracket,
remove three screws @ .

Ensure that all necessary connectors (CN1 to CN7)
have been inserted in proper positions.

Meter p
Assembly

downward

A/M Unit

Figure 7-2-2. Disassembling Display Unit.

IM 1B4C3-02E



Model SLMC

Troubleshooting

7-10

Cover

CPU Board Assembly

1/0 Board Assembly

Meter Assembly

(Bottom)

{Bottom)

Figure 7-2-3. Disassembling Main Unit.
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7-2-5. Replacement of Fluorescent Bar Graph Display
Tube.

(1) Disassemble the display assembly as instructed in
Sections 7-2-1 and 7-2-2.

(2) Remove the cover by unscrewing two screws
@ in Figure 7-2-4 to expose the display tube.

(3) Carefully pull the display tube out forward with
card by grasping its PC board.

(4) Install a new display tube and assemble it by
reversing the removal procedures above. Take
care not to damage the sealed part of the tube
during assembly. (See Figure 7-24.)

Troubleshooting 7—11

7-2-6. Reassembling.
To reassemble with new parts, reverse the dis-

assembly procedures.

Assembly Notes

O All screws are of common make.

O Ensure that all necessary connectors (CN1 to
CN7) have been inserted in proper positions.

© In inserting connectors, observe their positions and
faces (with bosses, visible) and opposite sides (PC
board sides).

7-2-7. Continuity Check.

Once the SLMC Indicating Controller is disas-
sembled, it is initialized with its internal data being
lost. At the same time the ALM lamp lights if the
controller is conducting.

As CHECK = 80 is displayed on the tuning panel,
press the [E key and enter data into the controller
again.

Sealed Port of
Fluorescent Tube

Display Mode
Assembly

Figure 7-2-4. Replacing Fluorescent Bar Graph Display Tube.

IM 1B4C3-02E






Customer Model SLMC (Style E) ”
i Programmable Indicating Controller
I\|:>’Iaa|.!::;‘st eLr;gtnce with Pulse Width Output

Item Part No.

E9711TG
Y9405LB
Y9422NP
E9711DH
E9711GQ
E9712BE

OOTHAhWN=

aty

N e )

Description

Cover

B.H. Screw, M4 x 5
Tag No. Label {blank)
Battery Assembly
Cover

Cover

YEWSERIES 80

YOKOGAWA ‘ © Copyright Sep. 1986 (YK). 3rd Edition : Apr. 1988 (YK)

CMPL 1B4C3-03E



Apr. 1988
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Apr. 1988

Item Part No.

1

@ |

[o>Jé; I

ay ‘
51 SIS
o |
of OO
2| 2|2
|3
|0 Description
E9714AA 1 Meter Assembly } See Page 4
E9714AC 1 Display Assembly J S°€ "a9€
— 11 Scale (specify range when ordering)
- 111 Control Assembly
E9714LB 1|1 1/O Board Assembly
E9714FB 111 CPU Board Assembly
G9003LT 111 EP Rom
Below 111 Power Supply Unit
E9716YB For 100 V Version
E9716YS For 220 V Version
S9510VK 111 Fuse — “"1A/250 V"'
Y9306JB 919 Pan H. Screw, M3 x 6
E9711FG 111 Plate (blank) :
E9714BE 1 Bracket
E9714BF 1 Bracket
E9711KA 111 Knob
E9711KE 1|1 Plate
E9711KC 111 Tip — *'C""
E9711KD 111 Tip — 0"
E9711TD 111 Stopper
E9711TE 212 Screw
. 'Y9306JB 14|14 Pan H. Screw, M3 x 6

CMPL 1B4C3-03E




E9714AA Meter Assembly
E9714AC Display Assembly

ay
g<lQ
o
2|33
4ISES
Llol o
|tem Part No. wjw Description
1 E9714AB 1 Meter Assembly
2 E9714AD 1 Display Assembly
3 E9716WN 1 Display Board Assembly
4 E9711FR 1 Cover
5 Y9306JB 2 Pan H. Screw, M3 x 6
6 E9711DA 1}1 Frame Assembly
7 E9711FH  2]2 Knob
8 E981MIKM 111 A/M Unit
9 E9714CW 111 PF Key Assembly
10 Y9306JB 212 Pan H. Screw, M3 x 6
11 E9711GP 1 Cover .
12 Y9306JB 5156 Pan H. Screw, M3 x 6

CMPL 1B4C3-03E

Apr. 1988
Printed in Japan




1
Instruction / HTB |
Manual Power Supply Terminal

Connections for Panel - mounted
Instruments (Option)

|
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 Qutput
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

[ 0 |

Terminal Descrinti
Designation escription
e IR ® ®
= ®@ L  AC or DC Power Supply
© ®© N (DC: polarity reversible)
© @ '-'-:l—" Ground
o %o
©
® (D]
o B - -
® @@,._.....-—-—— Signal Terminal
3] ©® (Note 1) Be careful for which Signal Terminals
Sigr;al Terminal< ® ®@ have L, N terminals, too.
(Note 1) X @@
| Power Supply
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 1.25mma2.
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.

© Copyright Mar. ). 1st Edition : Mar. IM 1B4F1 -
YOKOGAWA FDCﬁgy;vogO(;chl\_/I:r 1991 (YK). 1st Edition : Mar. 1991 (YG) 1-11E





UserOSManual　　　　　　　　　　　　　　　　Y三W∫ER匡580Model　SI−MC（Style　E）Programmable　lndicatingControllerWith　Pulse　Width　Output　　　　　　　　　　　　　　　　　　　　iMIB4C3−02EYOKOGAWへ◇Ybkogawa　Electric　CorporationlMIB4C3−02E6th　EditionNo輔ces■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日ec−　　　　　　　　　　　　　　　tric　Corporation（hereinafter　simply　referred　to　as　Ybkogawa）does　not　guarantee　　　　　　　　　　　　　　　that　the　functions　wi闘suit　a　particuiar　purpose　of　the　user．　　　　　　　　　　　　（4）Under　absolutely　no　circumstances　may　the　cqntents　of　this　manua口n　part　or　in　　　　　　　　　　　　　　　whole　be　transcribed　or　copied　without　permission．　　　　　　　　　　　　（5）The　contents　of　this　manual　are　sublect　to　change　without　prlor　notice．　　　　　　　　　　　　（6）Every　effort　has　been　made　to　ensure　accuracy　in　the　preparation　of　this　manual．　　　　　　　　　　　　　　　Should　any　error　or　omissions　come　to　your　a廿ention　however，　please　contact　your　　　　　　　　　　　　　　　nearest　Ybkogawa　representative　or　our　sales　office．■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》vhen　replacing　parts　or　con−　　　　　　　　　　　　　　　sumables．　　　　　　　　　　　　（3）Modification　of　the　product　is　strictly　prohibited．　　　　　　　　　　　　（4）Reverse　engiheering　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　wlthout　the　prior　permission　of　Yokogawa．・■　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　liabillty　to　any　party　for　any　loss　or　damage，　direct　or　indirect，　　　　　　　　　　　　　　　caused　by　the　user　or　any　unpredictable　defect　of　the　product2004．05。01−00Model　SしMCContentsCONTENTSSεご’めηπ”enα9θ5εc�S〃77漉Pα9θ1．・】【NTRODU（コ『夏ON　．。．．．．．．．．．．．．．．．．．．．．．．．．．。．．．．．．．．　1鴨1　　1−1●　1】口医s；⊃《診（罰【ioτ1　・●●●●●●●●．●。・●・●．●●．．・・●●●●・●●●●。・●・．。。・・●　　　1−1　　1−2．Scope　of　This　Manua1　and　　　　　Associated　Manuals乙．．．．．＿．．．．．．．．．．．．．．．．．．．．1−12．GENER▲工．．．．．．．．．．．．．．．＿．．．．．．．．．．．．．．．．．．．。．．．．．．．．2．1　　2．1．Standard　Specifications．．．．．．．．．．．．・．．・．。．．．．・．・　2−1　　2−2．Model　and　Su価x　Codes．．．．．．．．．．．＿．．．．．＿．．2−2　　2−3．Options．．．．．．．．．．．．．．．．．．．．．．．．．。．．．．．．．．．．．．．．．．．．．　2・3　　24．Spare　Parts　Supplied．．．．．．．．．．．．．．．．．．．．．．．。．．．。　2r33．INSTALLATION．．．．b．．。．．．．．．．．．．．．．．．．．．．。．．．．．．．．．3．1　　3・1．Wiring．．．．．．．．．＿＿＿＿＿．．＿。＿＿＿．＿＿3−1　　　　　3−1−1．W�qg　Precautions＿＿．．＿＿＿＿．．3。24．P�oC皿PLES　OF　OPERATION．．．．．．．．．．．．．．．．．．4・1　　4−1．Description　of　Circuit　Operation＿＿＿＿．．4−1．　　　　　4・1・1．AIlalog　Input　Chcuit．．．．．．．．．．．．．＿＿　4−1　　　　　4・1−2．A／D（Analog／Digita1）Converter　　　　　　　　　　Ckcuit．．．．．．．．．．．．．．．．．．．．．＿．．．．．．．．．．．．．4−1　　　　　4●1。3．』Status　Input（芝rcuit．．．鱒。．．．．．．．．．．．．．．　4−1　　　　　4・1−4．Digital　Computing　Circuit＿．＿．＿r．4・1　　　　　4・1・5．Analog　Output　C並cuit＿＿＿＿＿．．4・1　　　　　4國1−6．Sta加s　Outpu’t　Cirσuit∴・……………　4−1　　4・2．P血ciples　of　Computation　and　Colltro1．。＿4。1　　　　　牛2・1．・Principles　of　Computational　　　　　　　　　　Operations　＿．．．．＿．．．．。．．．．．．．．．．．．．．。．　4−1　　　　　4・2−2．Configuration　of　Input。　　　　　　　　　　Output　Registers．．＿＿＿．＿＿．＿．．4・2　　　　　4・2−3．Principles　of　Operation　of　　　　　　　　　　Control　Function．．．．．．．．．．，．．＿．．．．．．．4脚25．OPERATION．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．5・1　　5−1．Front−a：nd　Side−Panel　Features．．．．．．．．．．．．．．．5−1　　　　　5−1−1．Controller　with　Moving　Coil　　　　　　　　　　Indicator．．．．．．．．．．．．，．．．．．。．．6．．．．．．．．．．。．　5−1　　　　　5・1−2．Controller　with　Fhlorescellt　Bar　　　　　　　　　　Gτaph　Type　IndicatoL．．＿＿．．＿＿　5−3　　　　　5−1−3．Names　alld　Functions　of　Tuning　　　　　　　　　　Pane監Controls．．．．．．＿．．．．．．．＿．＿＿　5−4　　5。2．Preparations　fbr　Operation．．．．．．．．．．．．．．．．．．．．　5−8　　　　　5−2−1．Check　Specia韮Pa“s　are　Installed．＿．5−9　　　　　5−2。2．Prepa：’ations　fbr　Operation．．．．．．．．．．．　5−9　　　　　5−2−3．Pτograms］Example．．．．．．．．．．．．．．．．．．．．．．5−115−3。Startup　and　Operation．．．．．．．．．．．．．．．．．．．．．．．．．．5−1乞　　　5・3・1．Manual　Startup．．．．．。．．．．．．．．．．．．．．．．．．．．5。12　　　5●3・2．Alam　Check　and　Transfヒr　to　　　　　　　　Automatic　Operation．．．．．．．．．．．．．．．．．．5●12　　　5−3−3．Nomal　Operation．．．．．．．．．。．．．．．．．．．．．．5層125−4．Automatic　Mode　Operation．．．．．．．．．．．．．．．．．．．5・135・5．Action　to　be　Taken　When　FAIL　or　　　ALM　Lamps　Light．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．5・13　　　5・5。1．Action　to　be　Taken　When　the　　　　　　　　FAIL　Lamp　Lights．．．．．．．．．．．．．．．．．．．．．5．13　　　5−5。2．Actiomo　be　Taken　When　the　　　　　　　　ALM　Lamp　Lights．．．．．．＿．．．．．．．．．．．．5−13　　　5。5・3．Actiomo　be　Taken　Whemhe　　　　　　　　ALM　Lamp　Flashes．．．．．．．．．．．．．．．。．．．．5−13　　　5・5“4．CH：ECK　Display．＿＿＿＿．．．＿＿＿．5−14　　　5・5−5．ALARM　Display．．．．．．．．．．．．．．．．．．．．．．．．5−145−6．OpOration　Mode　Display　Lamp　Flashing．．5−15　　　5・6−1．Field　Operation（When　SLMC　is　　　　　　　　Transfヒπed　to　LOCAL　Operation．．5−15　　　5。6騨2．Backup　Operation．．．．．．．．．．．．．．．．．．．．．。5・155・7．Connection　with　SPRG　Programmer．．．．．．．5−15　　　5−7−1．SPRG　Programmer　Connecting．．．．．．5・15　　　5。7−2．Removing　the　SPRG．．．．．．．．．．．．．．．．．．．．5・156．MAINTENANCE．＿．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．　　昏1．Test　Bquipment　Re叩ired　fbr　Adjustment．．　　6−2」nspection，　Calibration　and　Adjustment　　　　　of　Indicator．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．＿．．．．．．　　　　　6・2−1．Creatillg　Adlustment　Program＿r．．．　　　　　6・2。2．Adjust血1g　Zero　Point　of　Process　　　　　　　　　　Vadable　Indicator（Moving　Coil　　　　　　　　　　Type）．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．＿．．．　　　　　6・2−3．Adjusthlg　Zero　Po血t　of　Set　Value　　　　　　　　　　Indicator（Moving　Co皿Type）．．．．．．．．　　　　　6嘲2−4．Adjust血g　F1uoresc茎nt　BaτGraph　　　　　　　　　　Indicator．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．り．．．　　　　　6−2・5．Adjusting　Zero　Point　of　Contro1　　　　　　　　　　0utput　Indicator　．．．6．．．．．．。．＿．．．．．．。．　　　　　（ト2・6．Inclined　Mounting．．．．．．．．．．．．．．．．．．．．．．　　　　　6鱒2−7・」らdjusting　Brightness　of　F竃uorescent　　　　　　　　　　Bar　Graph　Indicator．．．．．．．＿．．．．．．．．．　　　　　6・2。8．Setthlg　Sclae　ofDigitl　Disp！ay．＿．．．．1　1昏昏1　11一←昏6。1び16−2う白∩∠←←2∩」←ε＠Copyright　Nov．1986｛S》。6th　Edition：Mar　2007｛KP）IM　184C3−02EContとnts　iiModel　SLMC5εCが0η17∫’εPロ8θ　6−3．Parts　Replacement＿．＿＿＿．＿．＿＿＿＿665　　　　6−3。1．Replacing　Nameplate．．．．．＿．．．＿．．．．．．6−5　　　　6−3−2．Replachlg　Scale．．．＿＿＿＿．．．．．＿＿　6−5　　　　6−3−3　Replacillg　Fuse．．．＿＿＿＿．．．．．．＿．．．6。5　　　　←3。4Replacing　Data　Memory　Backup　　　　　　　　Battery　．．．．．．．．．．．．．。．．．．．．．．．．．．．．．．9．．。．．　6■5　　　　6−3−5．Replacing　User　ROM＿．＿＿．．＿＿．6−6　　　　6−3−6．Replacing　Fluorescent　Tube．．．．．。．．＿　6−77．TROUBLESHOOTING．．．．．．．．．．．．，．．．．．．．．．＿．．．．．7−1　7−1．Troubleshooting：Flowcharts．．．．．．．．．．．．．．．．＿．7−1　7−2．Disassembling　and　Reassehib血1g　　　　Procedures．．．．．．．．．．．．．．＿．．＿＿．．．．．．．．．．＿．．．．．　7−9　●　Customer　Maintenance　　　　Parts　List．．．．．．．．．．．．．．＿．，　CMPL　lB4C3−03E　●　POWER　SUPPLY　TERMINALS　fbr　PANEL−　　　　MOUNTED　INSTRUMENTS（fbr／HTB）　　　　　　　　　　　　　　　　　　　　　　IM　lB4F1・11ElMIB4C3−02EModel　SLMClntroduction1−11．豆NTRODUCTION．1−1．lnspection．　　This　instmment　was　thoroughly　tested　at　the　factorybefore　shipment．　However，　when　you　receive　this　instru−ment，　you　should　check　the　fo110wing：））−る磯∠）3Check　for　visible　damage．　　　’Check　the　model　and　su伍x　codes，　shown　on　theshipping　documents　and　also　on　the　name　plate　onthe　rear　of　the　instrument，　and　conf�qthat　yourecOived　what　you　ordered．Check　that　all　accessories（see　section　2。4）arepresent．If　you　have　any　questions　about　this　instrument，please　contacち　either　your　nearest　Yokogawasaleslservice　office　or　Yokogawa　ElectricCorporation，　Tokyo，　Japan・　　The　operation　alld　functions　of　this　coht■oUerrequire　that　it　be　pτogrammed−a　pτogram　flow　chaτtmust　be　created，　a　program　written，琴nd　the　pτogτammllst　be　stored　in　SLMC　ROM（Read　O111y　Memoτy）．（See　Figu■e　1。2−1．）　　Refeτto　the　fo皿owing　manuals　a：nd　mateゴals：STEP　1．　Materials　covering　programming．　　STEP　l　cove■s　everyt�qg丘om　process　flow磁agrams　through　to　w雌ting　the　SLMC　program．（1）（2）（3）（4）（5）（6）YewSeτies　80　Programmable　Instrument　Func．廿ons　and　AppHca廿ons−TI　I　B4C2−02E．SL瓜征C　woτk曲eet　WS　IB4C2−11．SLMC　data　sheet　WS　lB4C3−11E。SLMC　data　sheet　WS　IB4C2−14．SLMC　pτog■am　sheet・WS　IB4C2−15．S：LMC　control　f�octi6n　stic：kers．1。2．Scope　of　Tbis　Manual　and　Alssociated　　　　Manu裂ls．’　　This　Instruction　Manual　covers　handling，　operatingand　simple　maintenance　procedures　fb口he　SLMC　Pro−grammable　Indicating　Controller　with　Pulse　WidthOutput．既／鶴5巴腿言80＝＿＿鷲職’襯翌序q糊田●＝＿｝贈。識腿　　　　　　　一　　　　　　　　　｝G・隔8囎罰憎●卵・噌剛駒B馳U曜r　　　　　　　　　　闘　　u剛●　働鱒B騨隔　　　　　　　　，一鵬麗脚騨獅閣閣脚南■■陶・岬一，ひP劇弓6■噌9陶P一圃■鰭。口験幽r脚劇口鷲．●’“，●，7●冒●調，一，o，象■●舶・／の●　署　，｝●噂一●巳帽9●噌殉●噂黶u▼4弓r●曜脚襲燗8。二隅隔＿竣鱗’a鋤’@　　　　　　　一　　　　　暫rLo7●，り，7●幽8欄1．　　15OAT薦賢E訂　　　　　　一　　　　　　　響卿9響一“o｝一圃一●6鯛馴舳●聞齢ro靹　　　　　　　　　　　鵬　　し●r●　●一Zり●，●｝，幽＝■」蝿8曜臨轟嶋鋤”●會，脚嘘●噂噌縛rl画go闘94，P鉗悔975f「≠　　　　　　r「■7，▼7鞠●鳳亀・●，●レb，r●1顧1鵬一自一闘脚●唱繍一‘監聡／脚喝．3一．A圃」｛G一巳l　　　　I　　　ら｝謬Pi　　　　　　　ll胸　　　　　　　　9L開7●7■，ワ隔口・，鴨雪r●隔曾喝鞠咀1色ε▼欄5E則巴580　　　　　　　　　一�oA悶q網FF▼．＿脚噂伽r剛一口繭鱒」鱈願喝騨劇醐幹9も●7曝，，，ワ亀」1●●』鳴噛●肋竃，1●‘嗣・　　。・川1・‘罰占角・，5剛鱒”7蟹5圃騨ザ　　o輸ゆ，曜曽贈電脚［’，8　「●幽噸●ゆ一閏幽吻自r國●卿69圃■噌r■　　　　　　　　　　6　駒■　噌繭B■騨r噂」」「「1　　　，皇‘∂働■w鴫醒　‘　緬醐　　働　　館　8　顔網‘2「‘3　　　　7　　覧鋼唱の「繍r」鴫■9■顧醇噤｡噂幽噂唱一陶画剛■「6」●●σ・g5769．▼7勘」旧昌，鴨9■”f噸●順■圏噸幡G●■●繍卿●駒脚●●・口●1」聖昏「臥／　’，　　　5　．「脚6▼3”●ﾚ圏ワ■噂」顔●自■●，畢』嶋鞠●●「「讐鞘5監能5807凸6嚇」oI＝‘　　　　83u嶋脚r旧舶嘲陶軸φロ6r6●■■軸■o‘85OA’「A　SHEε了　願◎P白●■隔ゆ。虞脚じ3順r鴨．　　　　　　　　翼ら　」■g　n一漏脚嗣　　　　5●9［　�q嚇　　　　　6脚儒剛05監曜邑伽一鳳@　　　　　　●06奮5＝1　層023■5犀噌脚夢6」餓■G帥闘03｝8o辱一”〒46鴨　7一　　．一　，　凸　一　　，　　　　　　　　　「　層　，，一一騨o，B8o鵬馳噌　　　　�q・　　　枷剛　　薯　写一一・一o呂●8＝5風■u曜r　ロ劉g暢　　伽璽。o隅響羅1’・；塗「躍28口口馳乳”・図引o．ユrr　　　　＝11＝一一，一曽u』，　　　　　　　9■13’・■一　　，r璽　騨響一o．，1　　冒　　　　3一一一一闇　　一　幽■　一■り鴨閂．o　−rP−P　．一　　幽．　　　　　　　　　　　　　　．　　　F　暫暫　　暫．．　「　，　．Q◎零。　　　　　　　o●，6e，，一．一@　9口@　　　　．一零，@　　　　　．@　　　　　一@　　　　　■@　　　　　．@　　　　　，7録6＿一・．一〇四・一・ロ。一■．一．騨’9　幡’，「．‘一ﾀ5F曙o．」夢乙「　　　　　　　　　　重9●g　　　　　　　山鳴015響．聾I　　　　　　r9●魍g　　　　　　　u胸唱筆2＝　　　　葬　　　　　　　　　　　　　　　　’@　　　　　　　　　　　　　．ピ．＿＿．騨　，．5■噌　一騨一騨・開一一幽一一一@　　　　　　　　　　　辱　　　　　一　　一曽@　競コー噌∵：．．　　”：�g》　　蜘・・．，肩胴圃　　　　　　　　　　　　　　　　‘♂曜噛ρ■一一▽・　，　「　卿一一@　●@　2　■．@　開1巾@　一■．　一〇婚　，@　剛一　　　　　　　　　■　・　一@　　　　，一怐u　　　　　　　　・　　　　　「．　，E9「@　　一　，，一．一一一R　、の　　　　　　　　　　　　　　　「　・f　■　一　”．　．　　　　　．　●．一●　0T　．．一7U甕　　　骨，　一曹冒一　卿■一　．一竣踊　電實　慶＝唱　＝寓　讐竃噛　期　壇薯・．E勘　の繭　隔　…　傭　嶋　、一巳“「■　一，1・，　　．喝●圃「　　　　　　‘一一　一一，”　　一　■．，　一昌P鵬‘　　・一．　．　O　　　　　F齢　　・　　　　7．　　　　，，@　　　　一一9．　「殉”　■一　一欄噌｡一一@　　剛　　＿．一＿　　　　　一　　，P一一　一一　一．一f一●r　●o，｡脚勉一噌’一’”　一”一’一恂c，?　一一　7一　　　・■　●‘，　　　　　　　　■　　一　　　．　一　　一■　　　　　　　　　　一@6i　ll「一一一暑　．　　　　　し硅　‘悶遍照�q絢　　　　　　　噌α｝巳‘，，■「，耐一’…曹ｹiげ一”一”曽”l　r一＿　　．　　　　■一■一一　　．→　．閂層　　　　　　　　　翫u幽馳國　　　　　　　　●B3繭r　　　　』．輿．．，．一＿．．．@　　　　　　　　鵬二一一噌R勤圏齢哨鱒　2M・脚・胸一鯛噂8乙　　　　「鮒〇一・ロ■　　　　　　　　　　　　　　　　　　　　　　，　”一　　　　　．一一@　　　’　＿r　，　　一｡層■■Fρ一一，，．，1’｝曽曽　　　　　　　　　　　　　　　　　臨　　　　　　．　　　　　　　　　　　　　　　　　．@　　　　　　9　　　　　　　　00・@　　　　　　o@　　　　　o　　　　　　■　　　，　　　　　　　　　　　　　●@　　　　　　冒@，一　　■価　，，　■　噂　幽．　　　．．　　　　　　　　　，’　一．　一，・‘@　　　　　　2　　　　　　　　0@　　　　　　3　　　　　　●　　　　　　．@　　　　　　‘@　　　一　　榊　　．　　　　　．　，　，　　　　　　　　　　，卿　　‘　一，　”　．@　　　　　　57■囑咀「｝．@　　　r，”歪　　　　　・　　■　　　　　監a』9駒r脚曜9噛瞬r�q一，06鰯脚噛【岬唱．一「”一．層一口　　　　　　G@一”o騨，．@g閃一　，．‘一　一　　　，　，　．響@門5一，　一　　　，@P16．騨■一e@》1　　　　　　　　膠｡憎●9鴨』■向6聾　　・｡鴫噸●聰置揶黶｡嫡■■一噛姻頴G●．●　51巳●曜圏■幽一　　一一騨一Z鰯　　　‘噂　　　　自■電・　　　　9●　　　o■　　　　　一黶@亀　r　，一，．，一．．一一卿一曜・緊開一@．鴫．r幽．冒一　　一’翫。一劇噂●h醐u鴨　　　　　　　「鴨．。　　　●倒＝．・応　　｝P｝撃5一顧剛瞳隅圏圃，『9「　　　　　　　6｝騨曙　　　　　　　　　　5■u■圃駆．1い川　　　　u・も肌蟹8　　　　　　　　輔隅@　　　　　‘岬鱒四匡罰噌■｝旧咽一噸●即■響＿r騨　　■　r−r一　　．　　　　　　　　　　　　　　　　曽P　　嘱卿響■　　煙．　　一”●8’層噛　　■P．．｝國・，■　．．@‘一■一周殉一@朝職■，qo　　　　　　　　　　　　　　　蜘67餌己2鯉ｱ　　　　　　　　　　　　8■●●●r■’r脚，嶋　　　　　　　　　　　　　　隔r　■廟　，．樋　　，・F｝一f。’「　’9’r　一〇一，一匿辱縛’一・轄・，・一「一一浴@　▼■＿　．一　　，一門一　　■　　　　　　o@　　o．一po．ﾁ、rμ”一�決黶@　　　　　　　　　隔．・P．@　　　　　　6　　　　　■．・・．一@　　　　　　7@　　　　，　　　■　　　　　　　　　．■　　　　　　　　　　　　…　　　　瞬．薗・@　　　　　　●　　　　　，　　　　曜　　　　　　　　　　　●　　　　　　　　　　　　　一　騨一．・，一@　　　　　　9　　　　　薗　　　　　，　　　　　　　　　　　　　　噂　　　　「　　謄．　　　　　　　　　　　　　　　　　■　需．@　　　　　　0r曽一一．一　　＿騨噂＿r　　　　”噛9樋　．響層一@　　〇M一・・一・　　　　　　　　　　一’@　　o儲L　」靹闘ρ¶一鞠一一一｝陣■“鱒闘　　　　　　　　、@r＿・　，　　　　r一・　．ro・一〇一　　’璽一．Work　Sheet　Io　＿一．＿一．一．．．　　．r＿詠　　隠　　0山煽一面’bん9叩馴翻，陶』”@　　一■o@　　o●1〜け●曙順鱈斜量隔恥卿r縛，一{帥P　　　　　　　　　　　　　　　　　、w・．卿一一一■，噂一・■　．　「一一即．暫．．ｲコ」回r喝・憶■向一　　　　　　　　　　、一層9．，9【一一｝，z馬周一、3鞠駒瞬　　　　　　　　　、　　　　　　　　　　　　　　　鯛唱鳴6c2購　　　　　　　　　　　　　　憎冒輔　軸　〇一　　　　　　　　　　　　　　　｝　り　郁P，嗣C＿　�q、『．．“．・　　：1レ　・一一　�p冒騨鳳r　　　鰍・　　　　艦糊騨　　　鳳y　写　加　‘冒　田　嶺　’”．「p”範「璽”1黶@　讐’●．，’一．一．隔　■@　　　　　　　　　　　　“・＿：謝1＝　∵＝1｝：：∵’r＝u■一　馬来鼡卜一一	ata　Sheet	神．＿．．．＿．．＿鳳09¢怐@　　　　　　　　　　　　　　　‘四	一噂』．”　@　　　　　　鷹聰5　■．四　一　脚・，・”　．・…　　一一’■●　一匿脚．冒’一　・一層’　@　　　　　　　　　鴫1●	朝・o蝋・　　　叩　　　　偶喝電．　　　鳳ゴw辱　w寮”加閑も’7”“一’一	　　　　　　　　　　　　　　駒51●6α・量5雪	＝＿．　P一・o　、・　一　・・一，嗣r　　．	　　　　　　　q』　　←	◎K◎G勘A◆’ヤー一1鱈酬　　　　　　　，唱」剛剛剛一1駆騨伊胴＄腸462・1鴇置．醐　一　隅rogram　Sheetata　SheetFigure　1・2・1．　Sheets　to　be　used　in　STEP　1．MIB4C3−02E1−21ntroductionModel　SしMCSTEP　2．　Manua量s　cove顧ng　storing　prog轟盈ms　in　ROM。（1）SP　RG　Pτogramlnel　hstruction　Manual　IM　　　lB4W1−02E．（2）　Fu：【lctions　a：nd　ApPhcations　of　S：LPC　Program・　　　1nable　In　dicathlg　Co：ntroner。S：LMC　Programmable　　　Colltroller（PW　Output）TI　l　B4C2−02E．SPRGProgrammerFig町e　1・2・2．　User　ROM　and　SPRG　ProgrammerSTEP　3．　Ins重a匿lation　of　ROM　in　SLMC　and　lnitiation　　　　　　of　opera重ion．This　step　is　covered　by　this　Instruction　Manua1．Figure　1−2−3．　SLMC　Programlmable　Contro皿er　with　　　　　　　　　Pulse　Width　Output．Note：When廿Le　SPRG（Style　A）Programmer　is　use　d　　　　　with　the　S：LMC（Style　E）Programmable　Con。　　　　　tτ011er　with：pulse　width　outp’ut，　the　colltroller　　　　　血mctions　aτe�qited　to血ose　of　the　S：LMC　　　　　（Style　A）Colltrolle1．IMIB4C3−02EModel　SLMCGenera12−12．GENERAL．　　The　SLMC　Progτammable　Contro皿er（Pulse　WidthOutput）is　spec並ica皿y　desig：ned　for　use血：且owlatecontrol　where　motor−operated　valves　aτe　used　as　finalcbntτ011ing　elements　or　in　lleutralizing　and　blelldingcolltrol　where　solenoid。operated　valves　aτe　used　as血1al　conセ。血g　elements．●Programmable　to　support　the　widestτange　of　　applications　in　motoτ一｛md　solenoid−opeτate　d　valve　　contro1．●　Pe面ts　usels　to　develop　their　own　programs　with　　血eease　of　a　handheld　elec廿onic　calc幽tor　by　　us血g　the　SPRG　Pτogra：mme■．●　　111coporates　a　　colltτ01　algolithm　　designe　d　　to　　operate　wi1血filla1◎on1■o二二隠g　elements　having　　inte騨ti夏g　chalacte】賦ics，　such　as　motor−opelated　　valves．　　　　　　　　　　　　　　　　　　　　　　　’●Communicatioll　functions　a皿ow　1血e　SLMC　con戸　　trollel　to　be　used　wi血acentral　opeτator　station　Qr　　acomputer．PF　lamp：　　Tumed　O：N　and　OFF　by　user−defined　pτograms．Coatrol　FunctionsControl　actions：PI　contro1，　sample−and垂91d　P享co皿tτ01　　P（Pτoportional　Ban　d）：6．3　to　999．9％　　1（Integral　T�qe）：　　　　1to　9999　seconds　　Sampliロg　Pe】ゴod：　　　　Oto　9999　secollds　　Sample−and−Hold　PI　Control　Pehod：　　　　　　　　　　　　　　　　　　　　Oto　9999　secolldsC◎ntτ01　F岨ctions　hlc◎τporated　in　Colltrol　Elements：　　Process　Va血ble　H敏11，0w：Limit　Alarm：　　　　　　　　　　　　　　　　　　　　一6．3to　106．3％　　velocity　Alalm：　　　　oto　l　oo．o％1secon　d　　Deviation　Alalm：　　　Oto　100％　　Manipulate　d　Output　Limiteτ（with　valve　opening　　feedback）：　　　　　　　　　　一■6．3　to　106．3％血ad面ti。n，　outpu伽。�q9，血put　comp�閣i。n　　signal　addition，庶01血ear　contro1，　vaτiable　gain，　　feedfo】rwa：rd　signal　addition，　set　p　oillt　trallsmission　　and　others　are　program　sele　ctable．2−1．Standard　Speci」厳cations．Inputlo砥tput　SignalsAnalog　input　siglla1：1to　5　V　DC，5pointsA：nalog　output　signa1：1to　5V　DC，2po血ts　　　　　　　　　　　　　　　　　4to　20mA　DC，1pohltStatus　hput　signa1：Contact　or　voltage　leve1，3pointsManipulated　output　signa1：　　uPID　owN　pulse　width　output　signa1，1eac血Status　input　s幽：　　Contact◎r　voltage　level　　　　FouτpointsStatus　output　siglla1：　　　　　（com：patible　type）　　Tτa：nsistor　contact　　　　　　　　　　　IFa迅output　sig駄a1：Tτansistol　contact，1poj血t　　Fan　co皿tact　opens　if　the　S■M：C　fails（open　d11：r�q9　　power　fa皿Ule）．Pulse　Width　Output　Settlng　Elements：　　Valve　Travel　time（fu皿s廿oke）：　　　　　　　　　　　　　　　　　　　　Oto　999。9　secollds　　Output　Dead　Zone：　　Oto　100％　　Minimum　T�qe　Span　oごOutput：　　　　　　　　　　　　　　　　　　　　Settable　O　to　100％of　fU皿　　　　　　　　　　　　　　　　　　　　stroke　　　Ou　tput　Resolu髄on　（minimum　pulse　　　　　　　　　　　　　　　　　　　　　10msec．　　　Bacldash　Compensation：Oto　100％　　　Outρut　Bias（No．10utput）：Oto　100．0％　　　Output　Bias（No．20utput）：Oto−100％　　　Valve　Ope血g　Feedback：Useτ一specまfie　d，Scan　a：nd　Control　Peliod：0．2　secoudwidth）：血dicators，　Settings　and　Opeπating　FunctionsProcess　Vaゴable＆Set　Po血t．］Lndicators：　　Moving　c◎il　meteτor且uorescellt　bar　graph　display　　（with　fouτ一digit　dj蛤Play）Output　Indicator：Mo血g　con　typeSetting　method：　　Manual　setting：set　by　pushbuttons　at．40　sec．ノfull　　scale　　Rem　ote　set加g：by血1put訂gnal　or　computalio：nOperation　Mode　Trallsfer：　　by　CIAIM　switches　or　a　useτpτogram．Manual　output　operatio11：set　by　two　speed　lever　　action　　　　　　　　　ずPara：meter　Setting1Data　Dispaly：　　from　side血ming　panelPτogrammable　function（PF）key：　　Can　be　used　as　a　status血put．lMIB4C3・02ε2−2GeneralCgmpu加廿on謡hnctionsCategoryBui奮t葡in●FunctionsMax．　No．盾?　timos?ｍｃｔｉｏｎ?ay　boo垂р奄獅垂ogramneralFu獅モ狽奄盾獅	Adition，　Sub電raction，Mu撃狽奄垂撃奄モ≠狽奄盾氏C　Division，　Squarero盾煤CMa�ｎｉ加de｛absolute　value》，Sq浮≠窒?　root　with‘6bW嶋ignaicu狽盾?ｆ鯉，Hi��?　selector，　Low　selector，Hi��?　Iimiter，　Low　Iimiter	騨“一一一nctionswi狽?　UnitAdр窒?ｓｓｅ?	1・1ine　segment　transfer　fu　nction｛e曹浮≠戟|SpaCed　SegmentSl　　　　　　　　　　　　　　　　　　　　　　●Li獅?　gegment　transfe「functionwi狽?　user・由「inable　segme籍t　　　●spacmgHi��?　limit　alarmsLo浴@Iimit　alarmsFi窒唐煤@order　lagFi窒唐煤@order　leadDe≠п@time8　velocity　computationsanп@moving　averageVe欠tity　limiterTi高?ｒｓＰrrram　set　unitDe狽?ｃｔｉｏｎ　of　status　changePu撃唐?　inputcounter	　2　　Q　　S　　S　　W　　Q3t盾狽≠戟@　U　　S　　P　　W　　SgicalFu獅モ狽奄盾獅	AD、　OR，　XOR。　NOTCMo｛test　if　greater　than　or　equal｝Br≠獅モ?ｉｎｇ．　C◎nditional　branching，Sub窒盾浮狽奄獅?　cal量sSi�ｎａｌ＄ｗｉｔｃ�?ｉｎ?	一り一凹騨her5	Rsister‘arithmetic⊃changeRe唐奄唐狽?ｒ｛8rithmeticl　rotation	一te：Where　limits　are　indicated　by　a　dash　9Lo’above，　thi5．　　meanS　that　the「e　iS　nO　P「eSet鮪mit．mmunication　Functionsn　communicate　withμXL　or　CENTUM　via　Fieldntrol　Unit　or　Field　Control　Station．x．　distance　between∬eld　controhnitlstation　andSLMC：100　m．ll　communicate　with　Model　SCMS　pτogrammablemputing　station．　（can、　also　commullicate　w猛hpeWiSOry　SyStemS）un血gunting　style：c血1ed　moun廿ng：ush　panel　mount血9．　In．ruments　a【e血housings　alldn　be　mounted　either　sepa．tely　ol　side−by−side．strument　can　be　indhled　up　750　f【om　the　ve：rtical（τeaτ　血s甘umellt　loweτ　thallOnt）．．111diCatOr　ZeτO　nlayqU廿e　rea両UStm6nt　With　in−ned　mounti119．　184C3・02ε’del　SしMCnnections：signal　w�qg　to1丘01n　the、field：　　　　　　　　　　　　　　　　　ISO．　M4（4�o）s硫ews。n　ter・　　　　　　　　　　　　　　　　　min瓠block．wer鋤d　Ground　Wi�ung：0V　veτsion：JIS　C　8303　two・p血plug　with　ea曲gcontact．（1：EC　A　5・15，　U：L498）0V　velsio11：CEE　7VII（CENELEC　standald）plug．ble　Length：300mm．　　　　　　　　　　　　　　　　　JIS　C8303：125V，15A）and　　　　　　　　　　　　　　　　　30cm　cord亘slng　d�qellsiolls：　182．5（H：）x87（W）x480　　　　　　　　　　　　　　　　　（D：depth　be�qd　pane1）（�o）ight：Cont：ro皿er　Less　Housing：3．3kgHou鋤ag：2kg（excluding　moun1ゴng　kit）�oa10perathlg　Conditbnsbieut　Tempela加re：Oto　50。　Cient　Hlu�oidity：　　　　5　　to　　90％　■elativo　humidity　　　　　　　　　　　　　　　　　（non・conde皿血9）．wer　Supply：TΨo　veτsions，　foτ‘‘100V”（stand訂d）or‘‘220v　（option1A2BR）．　Both　velsions　mayuse　AC　or　DC，　without　change・to血e　instτumellt：r5ion	10V	20V‘polarity　reversiblel	2to　130V	10to　340V｛47　to　63　H2，	8to　138V	18to　264V2．Model　and　Su茄x　Codes．d●1		ffixcoр盾T		ylo	Otioncoр?３	D5criptiooMC		　　●　　　o　　　o　　　o	●　■　　　■	●　　■　　●　　　●　　●	Pogrammable　hdicat・in�　Controller　withPu撃唐?　Width　Outputdicator		．．．．P−2．．．．	G　　●　　　・●　@　●　　　●	●　　o　　●　　　●　　■●　@　●　　　●　　　■　　　．	Mving　coihypeF巳浮盾窒?ｓｃｅｎｔ　bar　graphty垂?骨２．．	6　●　　　o	・　　●　　・　　●　　．	Ehanced　mode1	●　●　　　●	●　　●　　・　　　●　　　o	Away＄0yle　code		E	●　●　　●　　　6　　　0	Syle　Etions		PR／UoR	UprogramrηedWi狽?　user　programmmon　options		2ER・ノMsSlSbF・G�ＭlNgSlNoE	20V　power　supPly曹1Wi狽?　mounting　kit8e嘯?ｌ　color　changeWi狽?ｏｕｔ　housing．吋≠高?ｐｌａｔｇ　engravingSp�tify　IA2／NHS　to　order　without　housing．The　orrder　acceptance　of　fluorescent　bar　graph　is　discontinued．Model　SLMCGenera12＿32−3．Options．1NP　R：co：ntroueτ　supPlie　d　u：np■ogrammed　（with　　blan：k　EP　ROM）．　The　user　can　w：【ite　a　program　　into　ROM　using　the　SPGR　Programmer．1uPR：colltroller　supPHed　with　user　program．　The　　SLMC　controlle■is　supplied　with　a　ROM　on　which　　user−speci且e　d　functiolls　are　wゴtten．1A2：ER：Foτ‘‘220V　veτsion”poWeτsupply．1MTs：colltro皿er　supPlied　with　kit　fbr　lone　mount。　　in9．1scF−G口M：Mounting　kit　bezel　colol　change　ffom　　standard　color（black）．　Choose　color　f士om　set　of　　optio：nal　colo■s（see　GS　22DlF1−E）．　Spec士εy　colol　　code　in　the　box□．ノNHS：No　housing，　instrument　only．　See　G　S　1：B4　F　1。　　Eto　oτder　housing　separately．ノNP　E：：　Ellgravξd　f士011t−panel　nameplate．2・4．Spare　Parts　SupPlied．Fuse：1A，　one．．ROM：one．（blank　ROM（part　No．　G9003：LT）is　i11．　　sta皿ed　when‘‘1NPR，，　is　spec皿ed．）Note：Thg　fuse（S9510VK）is　the　dedicated　fuse，　Do　not　　　　．use　it　fbr　other　products．lMIB4C3・02EModel　SLMClnstallation3−13．INSTALLATION．　　For　general　precautions　regarding　installation　of　th童sinstrument，　refer　to　the　instruction　manual‘‘Installationof　Panel−Mounting　Instruments”（IM　lB4F1−01E）．3−1。Wi血g。　　The　extemal　signal　connections　for　the　SLMC　Pro−grammable　Controller（PW　Output）are　made　on　the　ter・minal　board　located　on　the　rear　of　the　controller　hous．ing．　Remove　the　terminal　board　cover　and　connect　exter．nal　signal　wires　to　the　M4　size　screw　terminals．　Aftercompleting　the　wiring，　be　sure　to　replace　the　cover．（SeeFigures　3・14　and　3−1−2．）●Term薩nal　Co．獅獅?ｃｔｉｏｎ?Table　3・1・1．　Terminal　Co�oections．O�@�B�D�F釧�J�L�N�P�R�S�A�C�E�G�I�K�M�O�Q�S�C�A◎�J���M�@�M�J�M�@OTerminal’「erminalDesigna・Desc巾ti叩Designa・Desc巾tiontiontion12＋＞An・1。9|　　i叩ut　117P8＋　　Communica一B＞ti。。、働．3S＋＞Anal。9|　　input　219Q0＋＞St・tus　signal　4黶@　　｛lN4，0UT3）56＋．р`nal。9|　　input　321一　Fan｛negative@　　　terminal｝78＋＞Anal。9|　　i叩ut　4AB＋　　Analog　out一黶рo。，1｛・2）9＋＞Analo9current10一　　input　5output111P2＋＞St・tus　signal　1黶@　　｛1N1虚OUT6｝CD＋＞A・alo9|　output　213＋　　　Status　signalF＋　　Allalo9＞2H一〉。、tp。t　314一　　　｛IN2，0UT5｝J＋　　Manipulated15P6＋　　　Status　signal@　＞3黶@　　｛IN3，0UT41KLM一〉。。tp・tN。．1{　　Manipulated黶r。utp。t　N・2N＋　Fail｛positiveterminal｝N’盾狽??管1：Use　shielded　twisted・pair　cable｛SCCD，　see　GS　34B6T1。　　　01E｝．骨2：Ajumper　is　connected　between　terminals　6　and　8．　　　lf　termina書s　A　and　B　are　not　used，　use　the　lumper　to　　　comect　them　together．Figure　3−1。1．　Terminal　Layout．ll＼〃　　　�`℃窯．、．べα冠＼＼o噛ε郭ノρ‘齢・幽8Figure　3・1−2．　Termi罫1劉I　Cover．　　Table　34一覧　shows　監hesignals　lo　be　connected．　》ternlinal　designa乳ions　andIMIB4C3−02E3−21nstallationModel　SLMC3−1・1．Wiring　Precautions．（1）　Be　sure　to　teτmhlate　a皿ca1）1e　connectio：ns　in　　　solderless　crimp。o且lugs．（2）Each　status圭nput　co臓tact　and　voltage　hlput　must　　　be　as　per　S：LMC　spec置cations．　Note　the　1�qits　　　opユead−wire■esistallce，　voltage　drop　in　lea　d。wires，　　　and　voltage　（highllow）1evels．　（Refer　to　the　　　S：LMC　Geれeral　Spec雌catioll　at　the　back　of　this　　　manua1）．（3）The　fail　alld　digital　outputs　a：re　tτansistor　contact　　　signals，（isolated　from　power　supply　and　Qther　　　血tem瓠。せcuitry）．　When　connecting　extema1　　　．devices，　pay　attelltion　to　the　following：　（See　　　Figuτe　3−1・3．）　　　●　Obselve　co1Te　ct　polarity　of　colltact　output　　　　　　teエminals．　　　　●When　comlecting　a　relay　or　o缶er　such　induc−　　　　　　tive　device，　conllect　a　surge　absorber（protec−　　　　　　tive　dio　de−Figure　3−1−3，　CR　circuit，　etc．）in　　　　　　paraUel　with　the　Ioad．　　　　●　NotO　　that　colltact　outputs　c包］nllot　be　co11．　　　　　　鍛ected　directly　to　all　AC　ciτcuit．　Use　a　relay　　　　　　to　switch　all　AC　circuit（see　Figu■e　3−1−3）．　　　●Do　not　co�oect　any　load　which　exceeds　the　　　　　　contactτating．（Max．30V　D　C；200mA）．（4）　status　IIo　signals　a：re　spectaed　by　a　program．　If　　　these　ale　not　specified，　status　sigllals　l　through　3　　　are　used　as　Dls（inputs）and　status　siglla14as　a　　　DQ（output）．（5）Use　shielded　twisted−paiτSCCD　cable　for　com−　　　mu11重catio11血1es（terminals　17，18）．（6）　Short−chrcuit　unuse　d　culrellt　output　telminals．VbcContact　output　circu　it　o十Positive9o眉60」NegativePrOtectivθdiodeo0一1−1−8111」Contact　output　circuitRelay　　　　　；聾ーー1ーー’AC　loadでωoJ〜AC＄ourceFigure　3−1−3．　Connection　of　Contact　Ou重put5．lMIB4C3−02EModel　SLMC4．PRINCIP：LES　OF　OPERATION．4−1．Desc亘ption　of　Circuit　Operation．　　Re免r　to　the　SLMC　circuit　block　diagram　in　page　4−4below．44−1．Analog　Input　Circuit．　　Avoltage　input　sigllal　enteτs　the　input　circuit　com−prising　RIN，　Rl　an．d　C1，R州resistance　is　high（1M’o�q），so　it　nom狙y　does　not縦ect　chcuit　operation．If　the　input　ci：rcuit　is　ope豆　（input　discollnecte　d），however，　it　provides　a　DC　path　between（＋）a：nd（一）input　term血als　to　：preve：nt　the　bu皿dup　of　stat圭cchaτge　oll　the（＋）血put　line．　OV　DC　illput（e．g．血putope11）is　e　quivalent　to−25％of　rallge．　　Rl　and　Cl　ffom　an　input　f趾er　of　time　constantappτoximately　O．1　sec．　　A皿allalogr元nput　llegative　leads　are　comected　to　acommon　line　inside　the　S：LMC．　　　　曽44・2．AII）（Analo911）igita】）converter　circuit．　　Analog　input　signals　ente血g　the　input　circuit　a■eselected　in　tum　by　the　input　multiplexeτ．　The　com−paτator　compares　a：n　input　sigllal　with　the　outpμt　ofthe　D　IA（digitallallalog）conveτter　circuit，　an　d　thecPu　a（加sts　the　DIA　converter　output　so　tllat廿1etwo　signals　are　equa1−basiCally　a　successive−appro−ximation　type　AID　co：nvelter．　The　coπespon血gご旺gital　value　is　stored　in　th．e　data　memory（RAM）．4。1。3．Status　Input　Circuit．　　Status　inpuζsignals　are盤01ated　by　a　trallsformerin　the　input　ch’cuit．　Input　status語：read　via　an　inputpolt　alld　transmitted　via　the　data　bus　to　RAM（whenit　is　specified　as　a豆input　by　a　prograln．）．　　At　the　sa：me　time　as　the　status　inputs　aτeτead，　thestatus　of　switches（sET，　c1AIM，　Mv，　TuNING，ACTION）on　the　instτum亭11t　ffont　alld　side：panels　isalso　read　and　stored　in　RAM．4・1・4．Digital　Computhlg　Circuit．　　When　a皿the血put　data　are　read，　the　micropro−cessor（CPU）performs　data　pτocessing　according　tothe　co：mputationlco：ntrol　pro9：ram　　sto：red　in　userROM．　　The　results　of　computation　and　co：ntrol　are　outputvia　the　DIA　chlcuit　or　ouなput　ports．　　If　a　supervisory　system　is　colmected，　data　com−mjnicatiolls　is　perfolmed　via律n　LCS　caτd．　The　com。muロications�qe．is　isolate．d　ffom　the　colltroller　by　aphotocoupler．Prhciples　of　Operation4−1　　The　WDT（watch　dog　timer）connected　to　tbe　CPUsUpelvises　the　CPU　operatio11−it　causes　the　FAILlamp　to五ght　alld　outputs　a　fail　contact　signal　if　theCPU　fa且s．　In　such　a　case，　the　manipulated　outputcuπe皿t　signal（Y　1）is　automaticaUy　isolated　from　the．digital　ch℃uit，　and．　ca且be　vaゴed　mallua皿y．　Theprocess　vaτiable　in　dicator　thell　automatically　displaysthe　value　of　input　signal　No．1（X1）．4・1・5．Analog　Olltput　C辻cuit．　　The　analog　output　signals，　after　DIA　conveエsion，are　fe　d　via　the　output　mul晦lexe■and　buffbl　amplifierto　the　current　and　voltage　output　circuits．　　The　analog　output　signal　negative　line　B　common，and　is　conllected　directly　to　the　analog　input　signalCOmmOn　negatiVe血e．44・6．Status　Output　Circuit．　　Status　signals　from　the　output　poτts　a：re　trallsfonn−e：r｛solated，　and　aτe　output　to　the　field　as　open−co皿ec−tor　co：ntact　signals（when廿Ley　are　specified　as　outputsby　a　user．program）．4−2．Principles　of　Computation　and　Contro1．4−2−1．P血ciples　of　Comp耐ational　operations．　　Tlle　S：LM　C　pelforms　three　basic　opeτations−1ead−ing　the　input　signa1，　computatio11，　and　outputting　thecompute　d　lesult．　The　example　in　Figu■e　4−2。1　showshow　th，e　additioll　of　two　illput　sigllals　is　programmed，alld　Figure　4。2−2曲ows　how廿1e　stack　registels　changeduriロg　the　program．　Computations　are　perfomed血the　co�oon　stack　le蜘s　S．　Co�oection。f　si麟to　tlle　legisters−that　is，　inputting　to　the　S：register…ゴーis　peτformed　by　mea：ns　of　the：LOAD（L，D）illstruc−tion．　The　Sτegisteτs　Sl　t�qS5　complise　a‘‘stack”，and　data．　in　S　is　pushed　dow：n（Sl　to　S2，etc．）eaChtime　data　is　input　by　the：LD　instruction．　　Adt�q1etical　operatio：ns　ca：n　be　pe■fol孤ed　on廿Ledata　thus　input　by　using　FUNCTION血st：nlction．Theτe肛e　37�qds　of　computationa1餌d　con廿01FUNCTION血structio：ns，　all　d　these　ins加ユctiops　alewdtten　using　a　coτespondhlg　mllemollic．symbo1，　suchas＋，÷，　HSL，　etc．　T：he　computation　is・peτfoτmed　ondata　sto：red　in　the　S：registels，　a：nd　the：result丞poPPedup　to　the　top　register，　S　1．　　The　STORE（ST）instruction　is　use　d　fol　copying　acomputedτesult　fτom　the　top■egister　of　stack　to　anoutput：registeエ．　The　co：ntents　of　the　S　registeτs　a：rellot　dlanged　by　an　ST±nstructio11．IMりB4C3−02ε4−2Princlples　of　OperationModel　SLMCX1X2Y2t謝Read・・X1’X・÷　｝Add耐。・ST　Y　2｝OUtput　　　　　　computed　resultFig腿re　4・2−LTwo・inpul　Arithmetic　Uni重andProgram．LDX1LDX2十X1−り白34εOq」｛bSSSX2X1ABCDSTマ2Y2X2X1ABCX1＋X2ABCCX1＋X2ABCCしost4−2。2．Co�uigulation　of　hput−Output　Registers．　　Figuτe　4。2−3　shows　the　S：LMCτegister　collfiguτa−tion．　A皿alog，　digital　and　set　pala：metel血puts　aτeread　into　the　legisters　XN，　DIN　alld　PN　before　execu−tion　of　the　user　program　beg血s．　The　user　programreads：【1ecessa：ry　input　sj喀且als　and　pa：rameters　ffom　thefesp　ective　ihput　registers　illto　the　arithln　etic　registersu曲1g：LD　ins廿uctions，　and　copies　the　computedτesults　to廿1e　output　registeτs（DON，　YN）using　STiロstructio：ns．　FinaUy，　the　cont：ro皿er　outputs　theco皿tellts　of　the　outp1ユtτegisters（DON，YN）as　analogor　digital　values．　　This　cycle：repeats　eve：ry　O．2　sec．4・2働3．P1血cipIes　of　Operation　of　Co：【1tτ01　Function．　　The　S：LMC　colltrol　functioll　module：BSC　computesdeviation　between　tbe　setting　value　SV　and　the　pro−cess　vadable　PV　and　outputs　the　PI．computationτesult　as　pulse−wid刊1　man元pulated　outputs　DOl　andDO2．Figure　4−2・2．　Program　and　Ef飴ct　on　Arithme重ic　　　　　　　　　　Registers．1to　5VRepeateq　everyO．2sec．A／Dllli▲��▼一」◎旧切」O》⊆OO翻コα⊆一lnput　registers、XNDINPNAnalo9inputs　Digiてa目nputs　Variable　pararnetersLOAD　X1Eσ」Ooa」oo⊃FUNC　BSCSTORE　Y1　　　　　　　　　　　　Analog　output怫@　　Analog　outputs．Pulse　width盾浮狽outs@　　▼Yセー3Y1DO　1，2　　　　　DON＝O曜田」O》ζOO←コΩ飼コ∩▼§葛9言曾！8DIAD／Al　l　　　　　　　l戟@l　　　　　　　II　I　　　　　　　l4to　20mA唱to　5　VFigure　4−2●3．　Con五guration　of　Inp崩t−OuΦ凹t　Registers．畳MIB4C3・02E…Model　SLMCPrinciples　of　Operation4−3　　The　program　for　operating．the　S］しMC　as　a　PI　con。廿011er　is　as　simple　as　show：n　below．（Pτogram　step）（111struction）　　玉．LDX1　　2．BSC　　3．ST　Y　1（fol　feedback　sig皿al　j血dicatio11）　　4．END　　：BSC　inρoエporates　not　only　simple　functio：【1s　suchas　shown　above，　but　also　a　number　of　complex　func。tions　as　shown　in　Figuτe　4−2−4．　These血nctions　ca：nbe　ut血zed　by　using　the　A：n　a：nd　FL且：registers　j血theprogram・　　Fo：r　example，　if　a　cascade　set　va1μe血put　is　needed，co�oect　the　cascade　set　value　input　to　Al　by　ushlg　anST　instructio：n；if　feedforward　compellsatioll　is：need−ed，廿しe　feedfolward　sig五al　must　be　comected　to　A4．If　the　input　high／low　ala�ostatus　must　be　output，the　contents　of　F：LI　o12must　be　co皿ected　to　digitaloutputτegisters　DON．　　The　registers　An，：Bn，a：nd　F：Ln　a：re　initialized　sotha亡they　w皿1　have　no　effect　unless　they　are　used．Additio皿al　colltrol　algoゴthms　are　provided　as　congtro皿er　functiolls　w1ゴch　may　be　used　in　a　program．The　co獄tτ01　element　functiolls　include　stalldard　PIand　sample−and血01d　PI．Process　Variable　l　nputS1BSC三‘「High　Umit　Alarm　PHFL16Low　Limit　Alarm　PLFし2↓▼loput　Alam＝LVelocity　Alam　VLFL4A15Procesg　Variable@PointerAIMHigh覧＿imit　Setpoint　PHLBO6A1Cascade　SettingLow　Limit　Setpoint　PLBO71、、　、lApplles　when　Mode　2＝11Velocitv　Setpolnt　VLBO9、Velocity　　Time　　Duration　　　　　g@　　　VTB10A16Setpoint　lndex一　　噌　　一　一CIA　TransferFUOA12Setpoint　OutputDeviation　AlarmDeviation　Alarm　DLFし3A2InputCompensation十Deviation　Alarm　Setpoint@　　　DしBO8一＊A3Adaptive　GainNonlinear　Gap　GW．BO4CNτP旨Standard@　PlQ自Sample@　and@　Hold　PlNonlinear　Gain　GGBO5BO1PB　Proportional　BandSampling　Period　STB13BO2Tl　lntggral　TimeControl　Time　Width　SWB14OUtput　High　Limit@Setpoint　MHB11A4十Output　CompensationOu竃put　Low　U而t@Setpoint　MしB12十Output　LimiterManual　Mainpulated@OUtput△MVCIA　　　Mぐ齢一一一↑日A！MTransferFL11A14Manipulated　VariableA911lI11　Valve　OpeoingFeedback｛FB　Signall’十C／A　　　M函●一一一一一＿＿＿」FBSignal　　　50％EXTlNT十Pulse　Width　Output　ConversionSLMC@　　OLOCAL@　O1一　　一　　一　　一PSLMCILOCALsransferFL9S1DOI　　　　　DO2Figure　4・2・4．　BSC　Function　Block　for　SLM［C．lMIB4C3・02Eζ苗斜Oω6MmDlOl　orDOO6DIO20rDOO5Dio30「DOO4　QDlO40「DOO3X1X2X3國X4X59ndicator　keyboard5ゲ　　8麗DlPFoVFAILUser・ROMSV†11価12DI／DO匂言三茎三DIOOI　DO@　　　　Dlロロロロ鴻鴻鴻鴻ロロロロ鴻鴻		尋	V	017℃盾高高普D狽?ｒｍｉｎａ畠◎18　AM	PRGcomector	§℃ヨo且；‡ユ　9　言　コ	13鱒P4	l！DO		●●●o●5●●●■●o，｡●■●・o　●●●1	IOO2	ODh	15　@　　DI！DO6P6	ata　bus	lOO睾DO　@　　Dl	cc	を宕3	ystem　ROM	19−Q0	書ノDO	員IOO4　DO	IMER	cc	RAM	簡	IA	三を6£	LAMP	　　　VccF`Iいとヒ	σNF`Iし一AMPラ		1		PU	DO221jDO1．四21Y3．｛1toY2｛1toYll4　toDT	十		RIN　　Clo|　@　　R1	十	F†一nputm浮撃狽奄垂撃?ｘｅ?	H十　qINσ黶@@　　R1	1	utputm浮撃狽奄垂撃?ｘｅ?	omparator	AIL	十	C十十	A1			　RIN　　C1，ﾐ一　@　　　RlQ十　　RIN　C1	AIL	＋	σDcc中Q・　@　　　！	o一レVcc言	十	Vi獅р奄モ≠狽盾噂o\\f撃m	lCP	回需1回	AIL	．1，IIl．I　oA　　　十	ontro日ever	一〇WWRσ@　Q　σ	　NGNDommunicati6ns4to　20mA｝o。ピ罎6。ぎ昌三〇鼻島。。。。円飴巨ー斜「ゴo亘Φωo略O℃o「豊8≦Oα〇一◎or一≦OModel　SLMCOperation5−15．OPERATION．5−1．Front−and　Side−Panel　Features．5。1・1．Colltro11er　with　Moving　C6il　Indicator．　　This　controller　uses　a　mov血g　coil　type辻1dicato：rfor　indicating　the　pτocess　vaτiable　and　set　value（setpohlt）．　Figuτe　5−5−15血ows　the　f士ont　view　of　thistype　of　co：ntroller（S：LMC−140＊E），　and　Figure　5−1−2sllows　the　side　view．　The　llames　of　panel　controls　etc．ale　also　sho�oin　these　figures．（1）FAI：L　la皿p．　　　Lights　if　the　collt：roller　fails．（2）A：LM　lamp．　　　：Lights　to　indicate　alarm　s‡a加s，　and　flashes　when　　　data　backup　battery　voltage　d■ops．（3）　Proce　ss　variable　pointeエ．　　　Displays　the　BSC　functioll　process　variable．（4）　Set　value　poi【1ter．　　　Indicates　the　3et　value　of．　the　cont：ro皿eτ．FAILPFALM一一≡…ﾟ≡忌署≡骨≡i≡≡9≡…∋m100W0．U0S0Q0　　　　　　　P臼amp@Programmable@function｛PF｝key盾р?　display　lamp｝≡iﾟ一ｺ≡曇≡≡曇≡≡窓SE’「黶@▲藪　▼＝1レー一葺　　　0旧Allロ副mode　transfer　switchesnutput　memory　indexll川11111日lll川ll◎ぐ4　く　　　　レ　レレ@　　　1｝1◎Nameplate｛data　labePFAILIamp　lred｝ALARM　lamp｛yellow｝Set　value　adlustment　keysSet　value　pointer｛blue】Process　variablepointer｛red｝Output　indicatorManual　control　lever　　　／Control　valve　actbn　labellopen／close　markslF麺ure　5・1r1．　SLMC　Front　View．lMIB4C3・02E5−2OperationModel　SLMC・Moving　coil　indicatorData　memory　backupbatteryProcess　variable　indicatOrzero　adlustment　screwStopper聖�J●・Fluorescent　bar　graph　indicator9』＼o一　国r　　　　リミミミ難凶類専・’ミ』高嚇電〔幾　1●aヤ襲CIamp　　　Intermediate　stoppero口。『rri蒲・、ri己Tuning　panel巡’8「Fuseholder　　　　　　　Connector／’『Aへい　灘−。。薮　身　Z7ーー脚忙．．、あ離　　‘1’Two・pole　plug　withearthing　contactTermhal　boardDigitai　display　seIector　s舜vitch｛Other　components　are　identical　with　those　ofthe　movlng　coil　indicatgr　version．）Figure　5−1−2．　Side　View　of　Instrument．（5）　Set　value　a4justment　keys．　　　Used　for　adjus�qg血e　set　value　of　BSC　fしmctio：n．　　　It　may　be　a（加sted　in　A（auto）01　M（manua1）　　　modes．　　　Setting：囚The　set　value　increases　when　the　key　is　pτessed．団The　set　value　decτeases　when　the　key　is　pressed．　　　（1£both　keys　aτe　plessed，　th．e　set　value　rema血s　　　ull　c血allge　d．）　　　Rate　of　change：40　sec．1full　scale．　　　Fine　a〔勤ustment：　　　　　Momellta：dly　depτessing　the　key（for　approx．　　　　　0．2sec．）challges　the　set　value　by　O．1％．（6）c！AIM　operation　mode　trallsfer　switch．　　　The　desired　operation　mode　can　be　selected　by　　　pressing　the：releva：nt　pushbutton．　　　Mode　C：　　　　　Automatic　co皿tro1．　The　set　value　is　set　using　　　　　’血ecomputational　functiolls，　or　by　co草1munica一　　　　．tiolls　data．　　　Mode　A：　　　　　Automatic　conな01．　The　set　value　is　set　by　SET　　　　　keys．　　　Mode　M二　　　　　Manual　operation．　The　control　output　signal　　　　　can　be　increased　o■decτeased　using　the　mallual　　　　　colltrol　leveτ．　The　set　value　can　also　be　adjust−　　　　　ed．（7）　Output　indicator．　　　　Output　indicator丞independent　of　control　func−　　　　tio11S．　　　　Data　stoτed　into廿Le　register　S　I　can　be　indicated　　　　by　the　output　indicator　using　aa　ST　Yl　com一mand．　The　contents　of　the　SI　legister　are　de−scribed　with　the　feedback　signal　and　operationmode（see　the　table　below）．Data・Stored　j�qto　S　l　Register　after　E：xecuthlg　BSC．SignalWith　fbedba6kWithout　feedbackOperation5ignal5ignaImodeCorAFeedback　signal50％output＋△MVnManual　control　out・Manual　control　out・Operatingput　l△MV｝＋feed・put　l△MV｝＋50％backsignaIoutputMPulse　out・put　com・FeedbacksignaI50％outputpleted（8）Manual　colltrol　lever　　　Used　foτaαjus廿ng　the　ma】虹pulated　output　signal　　　of　the　control　fU：nction　module　BSC血manua1　　　（M）mode（with　selected　diτect　action）．（See　　　p．5−6，item（4））．　　　　Action：　　Moving　this　lever　to　the　left　tums　　　　　　　　　　　　　　　on　valve　opeτathlg　output　2．　　　　　　　　　　　　　　　Moving　廿Lis　lever　to　the　right　　　　　　　　　　　　　　　tums　oll　valve　opeτating　output　1．　　　　Sett血9τate：＜，　レpushbuttons，40　seconds／　　　　　　　　　　　　　　　full　scale　　　　　　　　　　　、　＜＜，レレpushbuttons，4se−　　　　　　　　　　　　　　　OIlds／fuU　scaleIM　184C3−02∈…Model　SLMCOperatbn5−3（9）Programmable　function（PF）key　　　Whe：n　the　PF．key　is　pressed　for　about　O．2　sec−　　　ondes，　it　wor：ks　as　a　status　inputαf　the　PF　key　is　　　define　d　by　a　user　prograln）．（10）PF　lamp　　　Can　be　tumed　o：n　a血d　off　by　a　use：r−defined　pro−　　　gram．5−1−2．Controller　with　Fluorescent　Bar　Graph　Type　　　　　Indicato：r．　　This　controller　u忌es　a：1ユuorescellt　bar　graph　typeindicator　for　indicating　the　pτocess　variable　value　andset　value．　Figuτe　5−1・3　shows回しe　f士Qllt　view　of廿しistype　of　co：ntro皿er（SLMC−240＊E）．　The　llames　ofpanel　colltrols　etc．　are　also　sho蹴n．　For　a　side　view　ofthe　instrument，　see　Figure　54−2．NameplatePF　lampProgrammablefunction｛PF⊃keyOperation　mode　transfer　switcheslbuilt　inmode　display　lamp｝Output　indicatorManual　control　lever一PF＝＝二一FAlL`LM」一一＝＝1，594幽駅＝＝＝二　■?ｌＯ2C　　●繧O0．50SεT一▲曇▼一1□cl1ロAl1ロMlll川h川1111111111◎嗣　　く　　　　レ　レレ@　1｝1oノF’Al　L　Iamp｛red｝ALARM　lamp｛ye翻ow｝Set　value　indication｛cursor｝Process　variablelset　val唱」e　digital　displayProcess　variable　indicator（bar　graphlSet　value　adlustmentkeysOutput　memor＞indexControl　valve　action　label｛openlcbse　marks｝Figure　5・1・3．　Front　View　ofthe　Instrument．（1）　Process　vadable　ba：r　graph辻1dicatoτ　　　Displays　the　BSC　function　module　process　vaτia・　　　ble　on　a　ba：r　graph　indicator．（2）　Setting　value　indicating　cursor　　　Displays　the　1：BSC　functioll　module　setpoint　with　　　ahi垂intellsity　cursor．（3）　Pr6cess　vaτiable　lsetp　oint　digital　d丞Play　　　Displays　the　BSC　function　mod：ule　pτocess　varia−　　　ble　血enginee：ring　units（4−digit　display）．　The　　　setpoint　is　d丞Played　as　long　as　the　display　selec−　　　to：r　pushbutton　on　the　side　panel　is　held　p：ressed　　　（：refer　to　Figule　5−1−4）．　　　The　other　functions　are　the　same　as　those　in　　　section　5●1−1．ノeO7ア鞠10〔四o即軸o一o隔国二80foθρ　　　■〃o1醍’・‘・噛舶ゆ：’。20oθ00oe8引　　4Q・・．崇回動●一．0DigitaIdisplayDisplayselectorpushbuttFiguτe　5・1・4．　Display　Selector　for　Digital　Dおplay．lMIB4C3−02E5−4OperationModel　SしMC5−1・3．Names　and　Functions　of　Tuning　Paml　Controls．■Panel　Configuration．　　The　tuning　panel　for　parameter　setting　and　datadisplay　is　on　the　right　side　of　the　SLMC　controller．（SeeFigure　5−1。5）．DispalyKey　boardKeyb◎ard　setting　inhibit！．enable　switchDirect　actionlreverseqction　selecto「switchValve　openi?ｅｅｄＣ≠モCONTROLLER　PWOUTPUTMODEL　LMC−40￥5レ1　　ヨooτUMNG　AC’「ON　　FBd〜A8LE　　　DlR　　　　EXTh闘H旧1’「　　　RVS　　　　lNT@　　　　臼OM△ard」了VPセー一D鼎一一」@　　　P”LSE　　　NON−　　　　PN@EN　　　SAMPLE　　UNεAR　　　τN�二二二　　　　　OL　　　　MV　PH　　　　VL　　　　襯H　　　　　P　PL　　　　V’「　　　ML　　　　l?口口□　PV　　　　XN　　　　Dl　SV　　　　　Y凹　　　　　DO　　　CHECK　DV　　　SCALE　　MODε　　ALARM?□□□r一網一　「一TUMNG一一一　4　　▼　　§　　▲　　　　　1　　　　　　　　　1?「＝蜀il　測　　　　　　　　　　　iiiiill鏑コ1　　　　L＿＿　　　　　　　」　　　　　　　　　　　　　　�k「「＿＿＿＿．．「1．．．．．．．。。．．．．．．1PROGRAMMERCover　for　SPRGcon。nector　and　ROMROM　socketSPRG　programmerconnectorFigure　5・2・5．　Settillg　Slide　Switches．（1）Display．　　　Displays　the　data　type　code（TYPE）and　data　value　　　（DATA）for　data　selected　f士om　the　keyborad．（Disp適ay　example）戸〆子ヨヨ，1TYPE　　DATA（2）　Keyboard．　　　Used　for　setting　parameters，　displaying　and　chang−　　　ing　data，　and　so　on．　The　names　and　f叩ctions　of　　　pushbutton　switches　are　shown　in　Tables　5一レ1　and　　　5−1−2．IMIB4C3−02EModel．rLMC，　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　一，。。8島．，。α。　0�閣i。・　　、Table　5・1。1．　Names孤d　Functions　o　f　Tunjng　Pahel　K：eyboard　Swit6he謡．5−51くoy5Typ●bTYP副Nombor@　冊　　　　　　　　　　　．@　　　　　・@　　　　　　　　　　　　　閥8moθCont◎ntC　　Oi5ploy／r¢貿i�rR8nooUnit5S醜t8bloOef8凹h　　　　　，ud鯉oENEN1to　15　腎εrogi駄er　　　　　　　　　　　　　　．　・　　　　　　　　’一800．Oto800、0％．x一CI1to　15Cl　register・　　　O／1一x●一DN1to　15Oregistθr一800．Oto800．0％x一CO1tO　15CO　regi“or0’1一罵層PULSEPul＄e　width　oロtput　50tting7F一Valvo　tra》eO　time　lful塵StrokelOto　999．9Second5o40．0DZ一Output　dead　bandOto　100．0％o5．0＼MW一Mioimum　timo　span　of　outputOto　100．0％o1．o8し一8ack霊8sh　compen58tionOto　100．0％O0．0OU一Ootput　bi35‘Number　l　outPUt，Oto　lOO．0％o0．0OD一Output　bia5‘Number　20utput，Oto−100．0％o0．0SAMPしESample．8nd．hold　PI　60n1：roI　p8ramoter5ST一Samp騎励g　time｛poriod｝Oto9999Second5o0SW一Control　timeOto9999Secondso0NON・LlNEARNon・lino8r　　oontrol　　80d　　1　σ50gment　　書inひ＄●gme“t伽nctionρ8r8moter5GW鱒Non。置inear　60n1：rd；doad　b8nd　width0．OtO　100．0％o0．0GG扁Non・蒔near　contro13gain0．000to　1．000一o1，000F01to　111　住3帽ment　　Iine8rizer3　　0utput　　5瓠point0．OtO　100．0％oG01to　111　的�rmoot　　量i働08rizor3　0utput　　5etpoiot0．Oto100。0％o0．OtoH01to　11｛10put　56gme醜⊃100．0101to　11Line　　s●9�ont　　fun戯ion5　　　　　　　　　　　　　｛Output　　5etpoint｝一25．Oto　125．0％o騎船ar　50tL01to　11．‘arbitrary　setpoint》　　　　　　　｛豊nput　5egmont，M01to　11lOutρut＄etpoi網t，PNPN01toO8O9to　16｝c。mp・聰ti。・・1即m・ter5　　εngineering　　unit5E一W00．OtO800．0一％ooO．0O．020to　29R0to　39　　　　　　　　　　　　　　　　｛timolp　　Progr8m　5et　　　　　　　　　　　　　　　　｛Output　value｝　　　Oto9999垂Q5．OtO　125．0Second5@　％oo00．0’「N　　　’TN，01to　16一800．Oto　800．0一xPX一Not　used一　　　，一PY一一酋PZ一V81Ψe　tr8》el　timo　‘「「F，　coe�uficient0．000tO　8．000一PHPH一Proco5s　v8「iab重。　high。limit　darm　5etpohtEngineering　units一o106．3PLPL一Proce55　variable窟ow・limit　darm　58tpointusing　SCALE一o一6．3DLDし嗣Do》iation　alarm　5etpointEngineering　units胴O100．0．VLVL一V810city　　alarm；　　PV　　ch8nge　　in　　time　　VTusing　SCALE一o100．0VTVT一1to　9999Second5o1MVMV一Manipu18ted　output　5igna9一6．3to　106．3％o轍MHMH一Manipu18tod　output　signd3　High　limit　value・一U．3tolO6．3％o106．3MLML一M8nipulated　output　signa13Low　limit》a6ue一6．3to　106．3％oξ6．3PP8一Proportional　baod6．3to　9999％o999．91TI一Intogral　time1tO　9999Sacondso1000PV「PV一Co“trol；Procoss　va而able　input》81凹e＿　　　　　　　，xSVSV一Control；S●tpoint　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　P　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，Engineering　mits浮唐奄獅�　SCALE一OOVDV一Control；Deviation　v81uo願xXNXN1to　5Analog　input　3ignaI　r6gi就erE“gineering　unit5一xYNYN1to　6A“alog　cuπent　o虞put　5ignal　regiSter　Y1Engi　ne8ri　ng　　unit5一xAnabg》oltago　output　5ignal　regi就gr　Y2，3Engi　neoring　　unit5一xAuxili8ry　outpu1：da1：a　Y4，5，6　　　　　・εngineering　units働xSCALEHI一Control　function一一PV’SV　ongineeriog　u而t　di5play@　　　　　　　　　　　　　　　　　　　　　　　l100％》aluel一9999tO　9999一O1000LO一Control　function−PV’SV　engineering　unit　display一9999to　9999騨o0｛0％》aluelDP’葡Control　function−PV’SV　e轟gioeeriog　unit　display1tO　4一o3ldecimal　pointlOlOl1to　4Sta鰯input5O／1一x一DOoo1to　16Status　output　30d　intemal　3tatu5・1一x一MODEMODε1to　5Opora薩ion　modo．Refor　to了abIe　5。1−2．一o0CHECKCHECKSe貯《且iagno駄ic；Cause　of　fault　i5．indicatod　by　code・Rεfer　to　section　54．ALARMAしARMPro6ess　81arm；　C8u520f　alarm　is　indicatod　by　cod¢・N↑Item　oumbor　updatO‘upd8te5　the　type　oumber　N》一一一一団Data　docrea5e　sgtting一一儒”團　　　’ε�qi・g・P・ed｛P・…t�reth・・with団。・囚b・鑓。…1　　1一一一四D8ta　incre8銘501にi“9鱒一一一一：Not　Applicable6：Y5翼：No・1；0018nd　D◎28r●pu15e　width　o凹tputs．lMIB4C3・02E5−6OperatbnModel　SLMCTable　5・1・2．　Operatio11酪odes（MODE）．MODE　　ISet　pointSet　ConditionsDefaultualue0COLD　start．The　co日troller　is　restarted　in　manual　mode，　with　manipula‡ed揩浮狽垂浮煤@set　to　OFF．　　　　　　　　　　　1oRecovery　from　power　failure｝1HOT　start．　The　controller　is　restarted　with　exactly　the　same　mode　and　status奄煤@had　immediately　before　the　power　failure．00回mode　canceled；the　setpoint　is　set　with　the　front−panel　SET　pushbuttonswitches。　without　remote　setting．　　　　2i回m・d・》1In回mode、　the　data　stored　in　Al　register　is　set　as　a　setpoint．02　　　　　　　　　3PControl　element　2　settingl　　　　　，O．1This　mode　cannot　be　used．0　　1@　　　　　　　　　4oSupervisory　system　backup）0When　the　supervisory　system門｝fai15。　operation　mode奄刀@switched　to　manual　IMI　to　enable　controlleroutput狽潤@be　m口nipulated　manually．1When　the　supervisory　system　l畳1｝fails，　the　setpoint　is?ｅｌｄ　inauto｛A》mode　for　automatic　control．Set　when垂?ｒｆｏｒ市ing　　　　　　　●　　　　　　　　●communlcatlons翌奄狽?　a　　　　　6supervIsory唐凾唐狽?ｍ．00Setting／operation　by　a　supervisory　equipment伊2｝is?ｎａＣ撃?ｄ．　　　　　　　5PSupervisory　setting｝1Setting／operation　by　a　supervisory　equipment　e2｝is?ｎａＣ撃?ｄ．骨1　Supervisory　system：System，　such　as　computer，　CENTUM　orμXL．骨2　SupeMsory　equipment：Computer，　CENTUM　orμXL　Operator　Station．（3）TUNING　switch．　　　T：he　fullction　of　the　TUNING　pushbutto：n　　　switches　（団，　囹　，囚）o：n　the　keyboaτd　is　　　e皿abledlinhibited．　　　ENABLE：Settings　a：nd　alteτatio：ns　are　allowe　d．　　　INHI：BIT：Settings　alld　alterations　aτe：not　allow。　　　ed．（4）Ac廿on　switch　　　set　dielect（DIR）1τevelse（Rvs）control　opera−　　　tion．　In　automatic　mode　with　O　deviation　the　　　output　hldicatoτ曲plays　MV．　MV　is　feedbac：k　　　va血ユe　when　FB　switch　is　set　to　EXT　side　or　50％　　　value　whell　set　to　INT　side．　Refer　to廿しe　fo皿ow一．　　　ing　se　ction（5）．　　　　Deviation（E）＝process　va亘able　（PV）millus　　　　　　　　　　　　　　　　　setting　value（SV）．．．（1）　　　　　噺en　deviatio11（E）as　defined　in　（1）is血一　　　creased，　the　ma虹pulated　output　ill　dication　　　incτeases　f士om　the　MV　value，　and　valve　operating　　　output　l　goes　ON元n　d＃ect　actio11（DIR）．　　　　　　Inτeveτse　actioh（RVS），　a：n　increase　of　devia−　　　tion（E）pτoduces　a　declease　of　the　manipulated　　　output　indication　and　valve　operating　output　2　　　goes　ON．　　　　　　111vestigate　theτelatiollsh‡pわetween　the　co11・　　　trolling　Process　and　the　oP：ENlc：LosE　action　of　　　the　actuator　and　set　the　ACTION　switch　a且d　the　　　control　valve　actio111abe1．（5）FB　switch　　　Designates　the　necessitylunnecessity　of　valve　　　open血g　feedback　signal　FB．　　　When　a　valve　ope1血g　feedback　sigllal　is　used，　set　　　廿1e　F：B　switch　to：EXT　side．　If　Ilo　feedback　signal　　　is　usedゴset廿Le　switch　to　INT　side．The　mallipulated　output　indication　changesdepending　oll　the　FB　switCh　settl�qg．　NomlaUy，the　program　is　wゴttell　using　the　following　steps．Valve　opellingfeedbac：k　used　Not　usedExplanation：LD　XNST　AO9　　：　　：：LD’X1BSCSTY1END・　9●　・　・●　9　●　o　●：LDX1：BSCSTY1ENDReads　feedbac：ksignalCo：nnects　to　feed−back　telminalReads　process　vaτia−blePulse　width　outputcomputatiollDisplay　MV　oll　theoutput　indicatorProgram　completion　　W葺en　the　FB　signal　is　used，　the　valve　openingfeedback　value　is　give■　to　the　BSC　fu：nctionmodule　by　LD　XN　alld　ST　AOg　hlstτuctions．　Theoutput　indicator　in　dicate5　the　valve　opening　feed−back　vahユe　by　ST　YI　instructio：ns　after　BSCexecution．　Du血g　manual　operation　mode（M），it　indicates　the　value　that丞addedlsubtracted　the瑚a：nual　operating　qua：ntity　tolform　the　FB（feed−back）indicating　position．　Dur�qg　cascade（C）mode　or　automatic（A）mode，　only　the　feedbackvalve　is　indicated．　　When　no　feedback　signal　is　used　duτing　C，　A，or　M　mode，　the　output　indic3tor’р奄唐垂撃≠凾刀@50％pρsitioll　in　case　of　no　manipulated　output．　Alldif　the　manやulated　output　occuls，　the：�qdicatorindicates　the　value　that　is　added／subtracted　the〆lMIB4C3−02εModel　SLMCOperation5−7output　qu　antity　to／from　50％　position　durh190utput．　Aftel　the　manipulated　output丞com−Pleted，　the　50％position　is　in　dicate　d　again．　　The　pu垣e　width　output　is　co�oected　to　valveoperating　output　l　a：【1d　valve　operating　output　2th：rough　the　BSC　control　computation．T：he　relationship　between　the　manipulatedoutput　and　the　indication　dulillg　Inallual　opera−tion　mode　is　showll　in　Figure　5−1−6　and　5−1−7．（6）ROM　socket　　　The　ROM　contahling　the　usel，s　program　is　　　installed　in　this　socket．　The　ROM　is　fixed　when　　　the　ROM　socket　lock　is加med　clockwise．　The　　　ROM　can　be　re皿oved　by　tuming　the　lock　coun−　　　terclockwise．（7）CONNECTOR（PROGRAMMER）．　　　T：his　is　used　for　the　con：necting　cable　of　SPRG　　　P■ogrammer。●Output　indication　whell　valve　openl�qg　fee（1back　is　used　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　After　pulse　width　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　output　ls　completedρ　　　　　　　　100％　　　　　　　　，lanipulated盾浮狽垂浮煤@valueoMV）or　valve盾垂?ｎｉｎｇ　feedback留ll…慧Σ暮’　　　　　　　　　　　　　　　　　　　the　feedback　inpuvalue　indication@　　　　　　　　O劣　　　　　0一テ／；誌＿，紬。1、孟ed甲ck�格T・m・｛1・・一・｝1　　i　　ll　　　　　　　　　蓼　　　　　　　　　9　　　　　　　　　　　　　　　　　1Pulse　width　output　　　　　　　　　lUP）lM・nual…亨・lI且ever　operatgon　period558Time〔lnte「va時Figure　5。1。6．　　　　　　　　　　△MV　　　　　　　TF×　　　　　　　　　　100　　　　TF：Valve　travel　time　　　　　　　　｛full　stroke，0utput　and　Indicatioll　duτing　Mallua10peration　Mode（Valve　Opening　Feed・back　Used）」●Output血dication　when　v烈ve　ope血gたedback　is　not　used100％△MV　ManualManipulated　　　　9　　　　　　　　　　　　　　　　　　　　　　　　　・盾垂?ｒａｔｌｎｇ　quantltyoutput　value一　一一　　　一　　一（MV）indi・．1　　●モ≠萩ｿon150男111：19聖1Time　llnterval10％1翼lManualcontrolPulse　widthoutput（UP）Figure　5・1・7．一「lever　operationl　IP・・i・dl　　l　　　　　　　　　　　　　　　　　　　Time｛lnte「val｝　　　　　　△MV　　　　Trx　　　　　　　　　　　TF：Valve　travel　time　　　　　｛full　stroke｝Output　and　Indication　during　ManualOperation　Mode（Valve　Openhlg　Feed。back　Unused）．■　Keyboard　operation（See　Figure　5−1・8．）CONTROLLER　PWOUTPU’「5〆　　　θθθ」w霞一一〇＾7＾一一」uマ韓鵡竈罐∫騨鶉「堰m］□□□ii；智ll観1■堰?□□［］i炎ﾍ轟露t圓鳳回□rl『lrr撃「□回目旦Change　item　numberDisplaySelect　itemdisplayedSelf　diagn◎sisData　settingFigure　5・1．8．　Fu皿ctions　of　Keyboard．lMIB4C3・02ε5−8Operatbn（1）Displaying　item（TYPE）．　　　Press　the　key　ofdesired　item　to　display　the　data　type　　　code　of　the　item　and　its　value．　　　If　more　than　one　item　is　assigned　to　a　keyl　the　　　displayed　item　is　challged　each　time　the　key　is　　　pressed．（Examp置e　of　key　operation　and　display）1PV・SV・DV　key．　The　arrow　mark　indicates　oneoperation　of　the　key．　　　　戸〆　一5〆　　　至妙2　NONLINEAR　key．　The　arrow　mark　indicates　　one　operation　of　the　key．　　　面出一5石一F口’・一5ロ1一月σ’エロ’一レ乙口’rb”o’（2）Changing　the　item　number．　　　The　item　number　can　be　changed　by　pressing　the　N　　　田key．（Examp亘e　of　key　opera重ion　and　disp置ay）1XN　key．　The　arrow　mark　indicates　the　effect　ofpressing　the　key　once．　　Xl一一X〜　　Xヲ　X撃　X5（3）（4）（5）Changing　data　value．Adata　v副ue　can　be　increased　or　decreasee　by　press−ing　one　of　the　TUNING　keys（団團囚）．These　keys　are　active　only　when　the　TUNING　slideswitch　is　set　to　the　ENABLE　side．囚：D罫ta　increase　setth19・團：Sets　fast　rate　of　change・（Press．　　　　　s�qultaneously　with囚or団）．団：Data　decrease　setting．Self　d量agnosis．The　operating　state　of　the　controller　can　be　checkedby　pressing　the　CHECK　or　A：LARM　key．　Themethod　of　display　is　identical　with（1）．Display　tum−off．When　data　setting　is　completed　and　all　the　keyoperations　are　finished，　the　display　goes　outautomaticaUy　after　apProx．30　minutes．　Thiseliminates　unnecessary　current　consumption．　Thedisplay　lights　again　when　key　operation　is　restarted．　　　　　　　　Unused　sig皿als　and　paramete．rs　　Input−output　signals，　and　parameters　that　are　notused　in　the　apPlication　program，　can　also　be‘‘р奄唐垂撃≠凾?ｄ，’　and　‘‘set”　by　keyboard　operations．HOwever，　sUch　data　femian辻Televant　to　the　execu−tion　of　contrd　and　computation，　and　have　no　effect．lMIB4C3−02EModel　SLMC5・2．　Preparations　for　Operation．　　Perfom　pτeparation．with　the　controHer�qstalled　inthe　pane1，0r　removed　and　placed　on　a　work　table．（Sup−pose　that　the　instrument　module　is　i耳the　hoUsing．）　　Removing　the　instrument　module丘om　the　housing：（1）To　remove　the　instrument　module，　push　up　the　　　stopper　located　below　the　ffont　panel．　When　it　is　　　drawn　out　halfway，　the　instrument　module　is　stop−　　　ped　by　an　intemediate　stopper．（Figure　5−2−1）．、oorStopper。緕田　　　　　　コ　8鎧上1』＿　d4　　　回回ノFigure　5−2・1．　Remo▼ing　Instmment　Module．（2）To　remove　the　instnlment　module　f�eom’the　hous一　　　血g，push　down　on　the　intemediate　stopper　while　　　pulhng　the　instrument　module　out　of　the　housing　as　　　shown　h1　Figure　5−2−2．Intermediate　stoPPer、■＼o擬闘墜．　　O●　．ノ口Fi四e　5−2−2．　Remo▼ing　lnstmmenf　Mo副e．Model　SLMCOperation5−9（3）Facing　downward　the　instrume亘t　front　panel　as　　　shown　in　Figure　5輔2−3，　detach　the　connector　from　　　the　instrument　module　by　p亘11ing　it　in　the　direction　　　shownl　Separate　the　module　from　the　housing．Connector魯ρHousinglnst「ument　moduleFigure　5。2・3．　RemoYing　tlle　Co�oector．5・2−1．Check　Specia夏Pa雌3　are　Instal聖ed．　　Check　to　see　that　the．fuse，　data　memory　backup　bat−tery　and　user（appHcations）ROM　are辻1staUed．　　If　any　of　them　has　not　been　instaUed，　refヒr　to　Section6−3‘‘Parts　Replacement，，　for　illstallation　procedure．MODEL　S　L．MC−140耗ETUMNG　ACTION　　FBdNA8しE　　　OIR　　　　　EXT撃mHI81T　　　RVS　　　　　INTFig“fe　5・2・5．　Sett血g　Tuni11g　Board　Switches．（3）　Pulse　w重dth　output　setting　　　：Each　time　the　PULS耳key　on　the　tuロing　panel　is　　　pressed，　the　following　items　are　displayed．Display　　　　　　　ContentValve　travel　time（fuUstroke）Output　dead　zoneMinimum　t�qe　span　ofoutputBacklash　compensationOutput　bias（Number　loutput　side）Output　bias（Number　20utput　side）SettingrangeTFzWDM五UBOODOto　999．9　sec．O　to　100●oq7bOto　100・0（ワbOto　100・0〔ワbOto　100・oq7bOto　−100．oqlb5−2−2．Preparations　for　Operation．（1）Mounti：ng　control　valve　action　labels（Figure　5−2・4）．　　　Match　the　label　location　with　the　action（direct　or　　　reverse　action）of　the　control　valve．　The　labels　can　　　be　removed　using　tweezers　or　fingers．　　　回・Cl・・ed（・・nt・・1　val・e　cl・5・d　di・ecti・n）・　　　匝］：　Open’（control　valve　open　direction）．Figure　5−2・4．　Mounting　Control　Va1▼e　Action　LabeL（2）　Setting　of　tuning　boa：r　d　switches（Figure　5−2−5）・　　　Set　the　DIR／RVS　and　EXT／INT　selector　switches　　　on　the　tuning　Panel　to　the　required　position．　　　Next，　turn　on　the　power，　and　set　the　TUNING　　　switch　to　ENABLE．　The　parameters　can　now　be　set　　　from　the　keyboard．　　When　the　SLMC　power　is　tumed　on　for　the∬rsttime，　the　above　items　are　aH　initiaHzed　to　zero．　If　TFis　O．0，　the　alam（A：LM）lamp　Hghts（overranged）．　Soamallipulated　output　signal　is　not　output　even　ifTEST　RUN　or　RUN　instruction　are　executed．層　　Valve　travel　t�qe　TF　should　be　specified　whencreating　the　program，　and　then　should　be　written　inthe　RO．M．　Also，　set　the　minimum　t�qe　span　of　outputMW　at　the　same　time．a．　Valve　travel　t�qe　settl�q9．層　　　Set　the　time（full　stroke）11eces5ary　for　the　actuator　　　to　go　from　fully　open　to　fuHy　closed　or　vice−versa）．b．　Output　dead　zone　DZ，　minimum　time　span　of　out。　　　　put　MWPulse　width　output@　　　　　　　ON@　　　　　　（UP）MW十DZONiDOWN）加MVFiguτe　5・2・6．　Pulse　Width’nutput　Operation．lMIB4C3・02E5−10OperationC．d．e．　The　integrated　valueΣムMV　ofthe　computationaIresult（output）for　the　deviation　with　O．2　secondperiod　is　kept　stored　until　it　accords　with　DZ　shownin　Figure　5−2−6．　As　soo耳asΣ4MV　exceeds　DZ，　thepulse　width　output　is　output．　The　MW　is　theminimum　time　span　of　output．　Set　MW　to　a　value　more　than　the　response　time　ofthe　actuator．　Set　MW　to　l　or　2％of　full　stroke　if　noresponse　time　is　found．　　DZ　is　used　for　decreasing　the　actuator’s’OPEN／CI，OSE　ffequency．　It　is　recommended　thatDZ　is　set　to　about∬ve　times　the　value　of　MW．　　When　DZ≦MW，　the　output　computation　withDZ　equal　to　MW　may　be　executed．Backlash　compensation：BL　setting　Set　the　backlash　compensation：BL　by　ratio〔％value　hl　the　valve　travel　time　to　compensate　fbrbacklash　occurred　when　the　actuator　is　changedfrom　open　to　closed　position　or　vice　versa．Output　bias　compensation：OU　and　OD　settings　　If　a　sliding　nozzle　is　used　to　compensate　for　theinfluence　of　stress，　the　Contro11er　permits　outputpulse　width　compensation　by　setting　the　output　biascompensators　OU　and　OD．　If　not　necessary，　set　OUalld　OD　to　O．0｛ワb．SLMC／LOCAL　transfヒr　When　the　actuator誌required　to　be　opened　andclosed　by　separating　it　from　the　SLMC　in　the　field（LOCAL），　apply　the　SLMC／LOCAL　status　signaIto　the　S工MC　to　shut　do�ooutput�pd　to　make　theoperation　mode　display　lamp　go　on　and　off．　Theregister　FLg　bu皿t−in　the　S：LMC　is　used　for　com−munica忙ion　with　the　actuator，　that　is　to　say　theregister　FL9　reads　the　contact　signal　DIN　from　theactuator　and　executes　S：LMC／LOCAL　transfer（seesection　5。2−3）．●When　FL9＝0，　the　actuator’s　valve　opens　or　　closes　by　the　manipulated　outpロt　signal　ffom　the　　S：LMC．●When．　FL9＝1，　the　actuatorls　valve　can　be　　opened　and　close　in　the　field．　　The　SLMc　manipulated　output　shuts　down（DOI　and　DO2　are　open）and　operation　modelamp　just　prior　to　trans飴rring　goes　on　and　ofr．　Irthe　operator　station　is　used　to　communicate　withSLMC，00P（output　open）is　displayed　on　theCRT．lMIB4C3・02EModel　SLMC（4）Setting　of　MODE．　　　　　Display　MODE　by　keyboard　operations，　and　set　　　the　desired　mode　by　pressing　pushbuttons囚or団．Φisplay　and　Se重重ing　Example）Pushbutton　　　ooperatlonDisplayRemarks層θ刀εノ　0囚層σ」刀E”lf　initial’‘0”setting　is0．K．，　go　to　the　nextmode　setting．困ハ1［7刀ε8　’団”θ刀εヨ　σIf　initial月1”S6tting　is……O．K．，　go　t◎the　next高盾р?　setting．To　challge　the　mode　using囚and団keys，　keepthe　keys　pressed　for　approx．　one　second．（This　timeis　required　to　prevent　accidental　setting．）（5）SCALE　Setting　　　　　Set　the　range　to　display　the　p士ocess　variable　and　　　setpoint　in　enginee亘ng　units．　The　setting　order　is　　　maximum　value，　minimum　value　and　dec�qal　point．Max�qum　value（Hエ）：Mhlimum　value（ムσ）：Dec�qal　point（刀戸）：Set　the　value　to　be　displayedwhen　the血temεU　data　is1．0．Asigned　4−digit　integeris　entered．Set　the　value　to　be　di3Playedwhen　the　intemal　data　isO．0．Asigned　4−digit　integeris　entered．Specify　the　decimal　pohltposition　by　a　number（seeFigure　below）．「一一一一一DATA一「1151．L＿⊥＿L＿⊥＿＿＿Deci・’maI　　　・POmtNo．1234Model　SLMC（Example）　　　When　setting　the　scale　to　cover　the　range−10．00　to　　　40．00PushbuttonDisplayDescriptionH工　　’o〃。ｵTYPE」　LDATA」Current　Hl　va巳ue　is　dis鱒垂撃≠凾?ｄ　in　the　DATA　part．囚H工　　紹oo　　　may　be　used團　　　simultaneously．乙θ　　　　θｵTYPE」　　LDATA」Current　LO　value　is　dis・垂撃≠凾?ｄ　ir亀the　DATA　part．団Lθ　一’θ〃θ　　　may　be　used噤@　　simultaneously．刀ρ　　　　ヨCurrent　DP　value　is　dis・垂撃≠凾?ｄ　in　the　DATA　part団コ戸　　　　己For　details　of　decimalpoint，　see　the　figure　onthe　previous　page．g。weve・，　use　th・囚団keyS　to　c辱ange　a　setting・（6）Setting　o　f　other　parameters・　　　Set　all　parameters　neCessary　fbr　control　and　com・　　　putation．　First　write　out（on　a　data　sheet）all　　　parameters由at　must　be　set，　so　that　you　do　not　　　　forget　to　set　any．　Table　5。1−1　above　lists　the　　　param、eters　and　their　setting　range。（Parame1er　se蜘g　examp藍e）　　　When　setting　integahime　to　600　sec・PushbuttonDisplayDesc巾tion国図丁．τ　　’〃〃〃嘯P　　600Current　TI　value　is　dis・垂撃≠凾?ｄ．囹b摺rd　at　the　Other　parameters　can　also　be　set　in　the負）nowingsequence・11tem　displayed：Use　the　eleventh　item（type）keys　（Figuτe　5。1−5）to　select　this・2　Selected　item　number：Change　using田key．3　Data（value）setting：Set　data　values　using団，　‘　　　　團and囚keys．（7）　Initial　value，default　value　　　　Initial　values　can　be　written　into　ROM　−　　　　simultaneously　with　the　user　progτam−by　the　　　　SPRG　programmer．　If　a　value　set　f�eom　the　　　　keyboard　is　lost　due　to　power　supply　failuτe　and　　　　lack　of　data　backup　battery，　this　initial　Yalue　is　used　　　　as　the　set　value　when　controhs　restarted．　　　　Default　values　are　the　values　when　the　programmer　　　　and　the　parameter　are　initialized　while　comected　with　　　　the　SPRG．　When　you　create　a　new　user　program，　be　　　　sure　to　initialize　the　programmer　and　the　parameter．　　　　（See　Tables　5・1・l　and　5・1−2．）Operation5−11（8）　Inc麗ned�uounting　　　When　mounting　the　hlstτument　at　an　angle　to　the　　　vertica1，　the　indicator　needs　zero　adj　ustment．　Refer　　　to　Section　6−2・・Inspection，　Ca践bration　and　Adjust・　　　mellt　of　Indicator，，　fbr　instructions　on　how　to　per−　　　　fom　zero　adj　sutment。　　　　A丘er　completing副the　necessary　prepaations・　　　　disconhect　tlle　power　plug，　install　the　inst皿ment　in　　　　the　panel，　connecεthe　I／O　signal　w廿es，　and　finany　　　　connect　the　power　supply．5・2・3．Programs　Example・Figure　5日2−7　shows　an　exampIe　of　the　co11tronooP・X1＝き：oA15pointsAO　　　　�`Rpoin筍cO∋＝◎　　　零3Dl◎FAIL、　　　’ARelay　　　　　軍@　　　　DOleeedbackDO2FBslide，MPVSTED−410Figure　5。2・7．　An　Example　of　Control　Loop．The　fbllowing　shows　a脆example　of　program】島th19・1．　LD　DI　12．　ST　FI，093．　■DX24．　ST　AO9コ　　　く♂107．り8＊LD　XlBSCSTY1R．eads　SLMC／LOCAL　statusStores　to　FL　9．Valve　open�qg　feedback（FB）signa1．Connects　to　valve・opening　琵edback（FB）terminals．　　　　　　　　　　　　　○　　　　　　　　　　　　　　・Reads　process　vanable　slgnalPulse　width　output　computations．（Pulse　width　output　has　been　per−fbmed．）Indicates　MV串on　the　output　indicator（see　Note　below）ENDS互ide　the　FB（s�t5・1・3）switch　to　the　EXT　side．　The　out−put　j血dicator血dicates　the　feedback　value�qthe　C，　Amode　operation　and廿1e　man加ulated　value　hl　the　M　modeoperatlon・lM把4C3・02ε5−12Operation5−3．　Startup　and　Operation・　　　　　　　　　　　　　　　　　　NOTE　　This　s6ction　explains　the　procedure　for　starting　upand　operating　the　instrument．　　The　procedure　for　starting　up　and　operating　theinstrument　may　vary　with　the　computation　and　con−trol　programs　used．　The　example　below　illustratessimple　PI　control．　The　reader　should　perform　theprocedure　shown　in　this　t廿torial　example．5・3。1．Manual　Star加p．（1）Manual　operation　by　manual　control　lever．（・）Ofth・回囚図。perati・n　m・d6　t・ansfer　swit・he・，　　　select図．（The　lamp　inside　the　pushbutton　lights．）　　　（Figure　5−3−1）．1三鳴ll客亀齢　　　9o告一6こ！口〕伝1一60一　　　　　．汐二∬錫「’／19　一Pushbutton　s＿罰一一1一，oo‘一●口吻二ニー」，亀ρ　■■o　噌回！ニニ、　　　、@，（b）Figure　5−3・1．　Selecting　tlle　Operatioll　Mode．Move　tbe　manuai　control　lever　l6ft（or　right）toa（獅ust　the　output　signa呈．（Figure　5−3−2）．、唱。”■匝⊃拶　回弱鰯」回Set　value　adlustmentkeysManual　control　leverFigure　5−3。2．　Manua夏Control　of　Output．（c）Set‡he　desiredvalue　usillg廿1e　SET　key　switches．lMIB4C3。02EModel　SLMC5−3。2Alarm　Check　and　Transfer　tO　Automatic　　　　Operation．　　Assume　that　smooth　response　has　been　obこainedthrough　manual　operation，　and　thaτthe　process　variablehas　stabilized　around　the　set　point．　Then　proceed　asfollows：（1）　Alarm　check（Figure　5−3−3）．　　　If　the　ALM　lamp　on　the　front　panel　is　on，　it　in−　　　dicates　that　there　is　some　signal　f滋lure．　Use　the．　　　唾］［画it・m・・th・tuni・g　P…1，　　　diagnose　the　failure，　and　correct　the　cause　of　it．　　　　If　the　FAIL　lamp　is　on，　there　is　some　trouble　in．　the　　　contro11er　itself．　Refer　to　Sec．5−5．（2）Transfer　from　rnanual　to　automatic　control．　　　D・p・ess　the論証図・・nt・・l　m・d・・elect・r　swit・h　　　marked囚．　The　lamp　in　switch囚1日目hts，　and　the　　　　controller　transfers　to　automatic　mode，　No　balanc−　　　ing　operation　is　needed　when　transferring　between　　　　modes．：＝　100FAIL＝＝＝PF＝AしM＝0＝≡　80躍＝一躍＝＝＝一＝垂　60＝＝＝＝一Fail　lamp｛redlAlarm　Iamp｛yellow｝Figure　5−3−4．　FAIL　Lamp　and　ALM　Lamp．5・3−3．Norma夏Opera重ion・（1）Transfer　between　control　modes．　　　The　control　mode　ofthe　controller　can　be　changed　　　丘eely　by　depressing　the幽囚図pushbutton　swit−　　　ches．（Figure　5−3−1）．（Note，　however，　that　direct　　　transfer　ffom図to回modes　is　not　allowed．）　　　Transfer　between　m6des　is　bumpless，　and　no　balan−　　　　cing　operation　is　needed．（2）　Parameter　setting　on　tuning　Panel．　　　　If　parameters　must　be　set　or　altered，　remove　the　　　　controller　module　from　lts　housing，　and　set　or　alter　　　　the　parameters　on　the　tuning　paneL　After　setting，　　　　set　the　TUNING　switch　back　to　the　INHIBIT　side，　　　　preventing　accidental　changes　to　the　parameters．Model　SLMC5。4．Automatic　Mode　Operation．　　When　applying　the　controller　to　an　unknown　process，it　is　useful　to　examine　the　perfomImce　of　the　process　inma加al　mode。　　This　can　be　usef田in　esti血ati孕g　the　proportionalband，　integral　t�qe　and　derivative　time　requhしed　forautomatic　mode．　　For　example，　if　a　small　challge　in　the　controHer　out−put　causes　a　large　fluctuation　in　the　process　variablevalue，　the　width　of　the　proportiQnal　band　must　be　in−creased（the　gain　must　be　reduced）to　assure　stability．　Inthe　converse　case，　the　proportional　band　must　benarrowed．　　For　a　process　whicll　responds　quickly　to　a　change　inthe　contro11er　output，　the　integral　and　derivative　timeconstants　must　be　short．　Conversely，　fbr　a　process　hav−ing　a　long　recovery　time，　the　integral　and　derivativ琴timeconstants　must　be　long．●Standard　P　and　I　constants　setting　for　motor−　　operated　valve　control．　　If　a　pτocess　is　considered　to　have　only　the　follow−　　ing　elements　its　gain（K），　dead　t�qe（：L）＋first−　　oτder　lag（T），　the　sta：nda■d　pTopoTtio：nal　band（PB）　　and　j血tegral　t�qe（TI）co：nstants　a：re　given　by　next　　expresslon：　　　　　PB＝K・11（1＋：LIT）xloo（％）　　where：n�`・0．8，　T：fiτst」oτder　lag　　　　　　　　工．：dead　time，　K：process　gain　　If　a　flow　noise　occu■s，　it　is　toわe　desired　that　n　is　　moτe　than　O．9　to　decτease　the　ON10FF　f士equellcy　　of　the　actuator．TI＝T（sec．）when　L1で≦0．5TI＝T＋：L！4（sec．）when：LIT＞o．5Operation5−135−5．Action　to　be　Taken　W血en：FAIL　or　　　　ALM　Lamps　Light．　　Any　faults豆n　the　controller　or　in　the　5ignal　connec−tions　are　indicated　by　the　FAIL　or　A工M　lamps　light−ing．　If　either　of　these　lamps　lights（or　begins　flashing），’please　take　appropriate　measures（as　descrlbed　below）without　delay．5・5−1．Action　to　be　Taken　Whe旧be：FAIL　Lamp　　　　　Lights．　　When　the　FAIL　lamp　lights　and　the　FAIL　contactoutput　opens，　this　means　that　a　serious　fault　has　occur−red　in　the　controller．（1）If　the　S：LMC　fa皿s，　the　pulse　width　output　remains　　　open（OFF）．（Note）T：he　output　can　1⊃e　tumed　ON　and　OFF　by　　　　　　a4justhlg　the　manual　colltrol　leveτ．（2）Select廿Le‘℃HECK：”key　on　the　tuning　pa：ne1，　　　：research　the　cause　of　fa且uτe　co：ロlesponding　to　the　　　diSplayednumber（see　Section　5−5。4）．5−5−2．Action　to　be　Taken　When　the　ALM　Lamp　Lights．　　The　ALM　Iamp　lights　if　the　high　or　low　limit　alarmsof．　the　controUer　operate，　or　when　input−output　signalsare　disconnected．　　Select　the“CHECK”and“ALARM”key　on　the　tun。ing　Pane1，　and　research　the　cause　of　failure　correspond−ing　to　the　displayed　Ilumber．（Refer　to　5−5−4　and　5−5−5．）　　Take　appropriate　measures　suited　to　the　cause　of　thefault．5−5−3．Ac重ion重。　be　Taken　Whe皿the肌M　Lamp　　　　　】F畏as豪les．　　The　ALM　lamp　begins　flashing　if　the　voltage　of　thedata　m6mory　backup　battery　drops．　Replace　the　batterywith　a　new　one．（Refer　to　6−3−4　for　replacement．procedure．）No重es：（1）If　the　ALM　lamp　begins　to　flash　during　normal　　　operation，　replace　the　battery　as　soon　as　possible．（2）The　flashing　of　the　ALM　lamp　has　precedence　over　　　it3　continuous　lighting．　Thus，っther　alarms　cannot　　　be　displayed　while　the　lamp　ls　flashing．（But　other　　　alarms　can　still　be　displayed　on　the　tuning　panel　　　display．）lM184C3」02E5−14Operatio．nModel　SLMC5−5−4．CHECK　Disp聾ay．　　The　CHECK　display　items　are雌sted　below．LampCHεCK・р奄唐垂撃≠Diagnosis一oρNormal．FAIしσ1Fadt　in　AID　converter．FAIL82Fau量t　in　D／A　converter．ALM〃早Arithmetic　range　over刊ow∫・11ALM〃θlnput　overrange．　じFAIし’〃Unmounted　or　failed　user　ROM．1．：21ALM∂〃Data　memoly　backup　batte「y　notinsta龍ed，　or｛Lamp　flashingl　Iowbattery　voltage．ALM早〃Current　output　signa口ine　ope締0「short　circuit．1●3，ALMθσRAM　memory　data　bstj。411AしMpwη朋κS叩ply　voltage　too　IowFAIし輯MicrOP‘ocessor　faulty｛display　not　possible，．5。5●5．　ALARM【Disp置ay。　　The　alarm　state　of　the　control　function　is　display　as　a2−digit　number．　Also，　the　ALM　lamp　lights．DispIay月L月尺”（象1）Even　when　the　valve　tlavel　t五ne　TF（see　5−2．2）is　　　set　to　O　secondゴthe　a五血metic　range　ovelflow　is　　　displayed．（＊2）FAIL�qp血帥ts　even　when　pτo騨�o�qg　con−　　　trol　fUnc廿on　modules　SSC　a：nd　CSC　by　us血g　an　　　SPRG　pro9�omer．（＊3）In　th魯　　case，　no　superriso：ry　compute1，s　OPS　　　（descirbe4　in　Table　5・1−2）｛五splays　O　OP．（＊4）Whe皿ALM　lamp　lights　and　tlle‘℃HECK：dほsplay”　　　is　80，　set　all　palamete：rs　on　the　side　panel　agah1，　　　because　they　are　init漉zed．AIarm　of60ntrol　elomentAlways　O．ALARM　displayDiagnosisoNorma11High　limit　alarm8Low　limit　alarm午Dθviation　alarmθVelocity　alarm　　　If　two　or　more　alarms　occur．at　the　same　time，　thetotal　of　the　individual　display　values　is　indicated．（Hex−adecimal　addition）．（Exampl¢s）〃6、月L月1月”6＝2＋4（Lower　limit　alarm　and　deviation　　　　　　　　　alarm）　　The　display　value　reverts　to　O　when　the　alarms　arecleared．　　If　two　or　more癌aults　occur　at　theQsame　time，　thedisplayed　va夏ue　is　the　tota星of　the　individual　displayvalues（sum　of　hexadecimal　numbers）．（Ex3mples）〔Hεεκ　［1ご�t電04十〇8（adthmetic　rang60verΩow，　illput　　　　　overrange）ご月ε［’κ月θAO富20＋80（battery　low，　data　lost）　　The　displayed　value　retulms　to　OO　upon　removal　of　thecauses　of　the　f加1t．　However，　the　display　80（intemaldata　lost）does　not　retum　to　OO　automatically．　　The［1］key　must　be　used　to　set　the　disp！ay　to　OO．冒M184C3。02εModel　SLMC5−6．Opera重ion　Mode　Dispiay：Lamp　　　　Hashing．　　The　SLMC　operation　mode　display　lamp　nasheswhen　the　SLMC　is　under　the　following　operatingconditions．5・6−1．Field　Operation（When　SLMC　is　T蜘sferred　to　　　　　LOCAL　Opera重ion）．　　When　the　register　FLg　is　changed　to　1（LOCAL　side）by　the　contact　signal　ffom　the　field　during　operation，　theoperation　mode　display　lamp　just　prior　to　be　transferredgoes　on　and　off　to　infom　the　operator　in　the∬eld（bothDOI　and　DO2　are　open）．，　　When　the　register　F：Lg　is　chang6d　to　O（SLMC　side）bythe　contact　signal　ffom　the　field　again，　the　display　lampchanges　f『om　flashing　to　hghting　and　begins　to　control　inthe　hghting　operation　mode　without　delay．5・6・2．Bac�qp　Opelation．　　The　backup　operation　is　carried　out　when　the　su−pervisory　system（i．e．　compufer，　CENTUM　orμXL）are　abnormal．　The　backup　operation　mode　should　bespeci負ed　to　manual（MAN）or　automatic（AUT）pre−viously　（see　5−1−3）．　In　the　backup　operation，　the　Cmode　display　lamp　flashes　in　spite　of　the　backup　oper−ation　mode　speci員ed　previously．　However，　even　if　thesupervisory　system　g6es　abnorma1　in　manual　or　auto−matic　operation　modes，　the　backup　operation　is　notcarried　out．　　Whell　the　S：LMC　undeτthe　backup　mode　is　ttans−feπed　to　the　LOCAL　operation，　it　provides　no　l）ac1←up　mode　evell　if　the　supeτvisoly　system　is　defective．（Note　1）（Note　2）When　the　SLMC　under　the　backup　modeoperation　is　transferred　to　the　LOCALoperation，　the　operation　in　the　field　hasprlorlty．To　check　whether　the　operation　mode　Cdisplay　lamp　　flashhlg　results　f士on真　theLOCAL　operation　or　the　supervisorysystem　failure，　ca猛1　and　check　for　DIN　con−tact　status（the　terminal　transmltted　the　con−tact　signal　from　the　field）using　the　tuningpanel：LOCAL　operation　for　closed　con−tact（1）and　supervisory　system　failure　foropen　contact（0）．Operation5−155−7．Connection　with　SPRG　Programmer．　　To　change　the　setting　data　and　contro1’program，use　the　SPRG　programmer．　Consult　IM　IB4W1−02Efbr　more　detailed　SPRG　instructions．　　This　section　covers　connecting　procedures　with　theSPRG．　　　　　　　　　　　　　　　WARNING　　Never　connect　or　remove　the　SPRG　programmerwith　the　SLMC　turned　on．5・7−LSPRG　Programmer　Connec重ing．　　To　connect　the　SPRG　programmer　to　SLMC，　pro−ceed　as　follows：（1）（2）（3）））4一）（（Turn　off　both　the　SLMC　and　SPRG．Set　the　SPRG　to　the　PR’OGRAM　mode．Connect　the　SPRG　cable　connector　to　the　SLMC（see　Figure　5−7−1）．Turn　on　the　SPRG．Turn　on　the　SLMC．5・7・2．Removing　the　SPRG．　　To　remove　the　SPRG　from　the　SLMC，　proceed　asfollows：（1）（2）（3）（4）Set　the　SPRG・to　the　PR：OGRAM　mode．Turn　off　the　SLMC．Turn　off　the　SPRG．Remove　the　SPRG　cableSLMC．collnector　from　theつrつ。つヒ〕〔つつ60つびう回・、、・・’　　　　　　　　　多、’o｢岬mark」　　／SPRG　ProgrammerFigure　5・7・1．　Connecting　with．SLMC。lMIB4C3・02EModel　SLMCMaintenance6−16．MAINTENANCE．　　This　chapter　explains　the　indlcator　adjustment　andparts　replacement　procedures．6・1．Test　Equipment　Required　for　　　　Adjustment．Standard　DC　voltage　source：　Type　7651，　manu肱ctured　by　YOKOGAWA，　or　equivalent：lunit　SPRG　programmer：1unit←2．Inspection，　Ca瞳b盛題tion　and　Adjustment　　　　of　lndicator．岳2・1．C顧e曲g　Adjustment　Prog�o。　　Connect　the　controller　to　be　adj　usted　and　the　SPRGprogrammer，．and　create　the　fb皿owing　Program．（Adjustmen重program）StepProgram01LDX202ST　AO103LDX104BSC05しDX306STY107ENDNo　other　operations−suchas　setting　of　parameters　andso　fbrth−are　needed．（5）　If　the　indication　is　not　withill　tbe＝と0．5｛ワb　tolerance　　　at　any　position，　again　input　3．0．VDC，　and　adjust　　　the　indicated　va篤ue　slightly−within　the　range　50〔％　　　　±0．5｛拓．（6）　Repeat　step（4）．　As　necessary，　repeat　steps（4）and　　　（5）until　all　poillts飽ll　w三thin　the　tolerance　range．o、」・苓、o膠。一魁凹四Fjg町e　6・2・1．　Adjusting　Zero　Point　of　Set　Value　　　　　　　　　　Indicator．6。2−3．Adjos輔ng　Zero　Poinξ，　of　Set　Va轟ue　Indicator　　　　　（Mo▼ing　Coi量Type）・（1）　Apply　the　standard　3，0　V　DC　voltage　to　i叩ut　X2　　　（teminals　3（＋）aηd　4（一））ffom　a　standard　voltage　　　SOU「ce．　After　writing　the　program，　set　the　SPRG　programmermode　to　TEST　RUN，　set　MODε20f　the　SLMC　con・troller　tuning　paneho‘‘1’，，　and　set　the　C／A／M　switch　tothe回m・d・．　Th・n　p・・f・胤he　f・ll・wi・g・dj・stm・・t．6・2・2・AI聴us髄ng　Zero　Pρint　of　Process　Variable　　　　　亘ndicator（Mo・顧ng　Co簡Type）．（1）App且y　a　3．O　V　DC　standard　vo豆tage　to　input　te�unal　　　X1（terminal　no．1（＋）．and　2（一））from　a　standard　　　voltage　source．（2）　Check山at　the　process　vaIうab里e　pointer　is　aロhe　50｛％　　　±0．5〔ワbcalibration　mark　on　the　sca！e．（3）　If　the　indication　is　not　within　the　specified　range，　　　adjust　the　zero　adj　ustment　screw　as　shown　in　Figure　　　6−2−1until　the　pointer　correctly　indicates　50｛ワb．（4）　Change　the　input　signal　in　tum　to　LOV，2．OV，4．OV　　　and　5．OV，　and　ensure　that　the　indication　is　respec−　　　tively　O｛ワb，25｛ワb，75｛ワb　and　1001ワb，　using　the　ca既bra−　　　tion　marks．　Tolerance‘or　each　indication　is土0．51殉　　　of　the　span．Standard　screwdriverFigure　6−2。2．　A〔輸usting　Zero　Point　of　Pτocess　　　　　　　　　　　Variable　Indicator．lMIB4C3・02ε6−2Maintenance．〈2）Adlust　using　the　same　pr6cedure　as　described　in　the　　　　process　variabIe　indicator　（6−2−2）．　Figure　6−2−2　　　　shows　zero　point　adjustment　for　set　value　indicator．6・2・4．Adjusting　F置uorescent　Bar　Grap』Indicator．・　　It　is　unnecessary　to　adjust　zero　point　of　either　theprocess　variable　or　set　value　indicators．　Perform　checks（1），（2）and（3）of　par．6」2−2．6・2・5．A面us伽g　Zero　Point　of　Con重rol　Ou電pu霊　　　　　1皿dicator．（1）Apply　the　standard　3．O　V　DC　voltage’to　input　ter−　　　minal　X3（termillal　nos．5（＋）alld　6（一））fヤom　a　　　standard　voltage　source．　　　（In　this　case，　keep　the　current　output　terminals　　　A（＋）and　B（一）short　circuited．）（2）Make　sure　that　the　oμtpht　indicating　pointer　is　just　　　oll　the　thick　center　scale　mark．　The　tolerance　is　　　　±2．5q7b（Equivalent　to　1／20f　a　scale　division．）（See　　　Figure　6−2−3．）Output　hdicator　pointerL＿」一lIiIIhINIlI．ll川ll0％　　　25％　　　50％　　75％　　100％4コ　　＜11＞　　隠〉［［Figure　6−2−3．　Output　Ihdicator　Center　Sca豆e　Mark．（3）　If　the　pointer　is　not　within　this　tolerance　range，　turn　　　the　zero　adjustment　screw　as　shown　in　Figure　6−2。4・　　　until　the　pointer　is　aligned　with　the　center　scale　　　mark．（4）　Change　the　input　signal　to　1．O　V，2．O　V，4．0．V　and　　　5．O　V　DC　in　turn，　and　make　sure　that　the　pointer　　　aligns　respectively　with　main　scale　marks　on　sclae．　　　The　tolerance　is．±2・5｛ワb　of　the　span（1イ20f　a　scale　　　division）．（5）　If　the　indication　is　not　within　this．range　at　any　posi−　　　tion，　input　3．O　V　DC，　and　adjust　the　indicated　value　　　within　the　tolerance　range．（6）　Repeat　step（4）．　Repeat　steps（4）and（5）as　necessary　　　until　all　points　fall　within　the　tolerance　range．IMIB4C3・02．EModel　SLMCe���P�Jeo0舳10σの0�F1ノStandard　screwdriver　　　Figure　6−2−4．　A〔麺凹sting　Zero　Poi竃1t　of　Output　　　　　　　　　　　　　　　Indicator．6−2−6．Indined　Mounting．　　If　the　instrument　is　to　be　mounted　at　an　angle，　adjustthe　process　varaible　indicator（6−2−2）and　set　value　in−dicator（6−2。3）with　the　instmment　mounted　at　the　actuaImounting　angle．6−2噂7．Adj悶sting　Brightness　of　Fluorescent　Bar　Graph　　　　　Ind量ca重or．　　The　brightness　of　the　fluorescent　bar　graph　can　be　ad−justed’°�ｓ�?ｏｗｎ　in　Figure　6−2−5．Note：Do　not　inρrease　the　brightness；otherwise，　this　　　　　may　shorten　the　life　of　the　fluorescent　tube．、、　、、“＼OoStandard　screwdrivero・匝調1・‡’』D1＝●9〔コ雷レ死　　　　　四回Figure　6−2−5．A両usting　Brightness　of　FluorescentBar　Graph　Indicator．Model　SしMC6嚇2−8．Se面皿g　Scale　of　Digital　Display．No重e：Setting　of　the　8−digit　DIP　switch　should　be　per−　　　　　fo�oed　with　extreme　care，　using　a　small　　　　　screwdriver　or丘nger　nai1．　　The　fluorescent　bar　graph　type　instrument　is　providedwith　a　4−digit　display　on　the　right　side　ofthe　bar　graph　in−dicator　on　the　front　pane1．　　The　numeric　value　displayed　on　the　digital　displaycorresponds　with　that　displayed　on　the　bar　graph　in−dicator　scale．　　When　the　scale　plate　is　changed，　the　digital　displaysetting　must　also　be　changed　by　the　following　procedure，SW　1（L）SW2（R）�@nHUhn目O日喚0日ロで日09“nHP日HU20』」O◎oh日り日U日曽n隅no●“nH口U，日ZO』』OC◎verFigure　6・2−6．8−digit　DIP　Switc11．Maintenance6−3））−うん（（（3）（4）（5）Remove　the　cover　as　shown　in　F三gure　6−2。6．Two　8−digit　DIP　switches（L　and　R）are　visible．（SeeFigure　6−2−6．）The　DIP　switch　setting　direct量on　mark　is　printed　onthe　scale　plate．（See：Figure　6−2−7．）Set　the　DIP　switches　as　indicated　by　the　directionmark　ofthe　scale　plate；the　digital　display　coincideswith廿1e　scale　marks　of　the　scale　plate．To　display　a　scale■allge　which　iS　diffeτe：nt　f士omthe　scale　τange　already　set，　use　the　fou：r−digitdisplay　unit　a：nd　set廿Le　eight−digit　D　IP　switch：Scale　plate阿　1L10FFo●．　　剛OFF一一@・100一引■9■■一　　　　　●一　　　　馬　　　　n　　　　マ　　　　の　　　　唱　　　　、　　　　o一ロー　・80　一｡■一　　　　　●’o’　　鴨@　、@　・　　　　　　　　ON一亀、’　　　　　OFF《R）一一@・50F曽　　r7　　A　　　‘　　　一　　鶉一■■■　■一　　　　　●一Thisihdicates　the　direction　inwhich　the　switch　must　be　set．、Figure　6。2。7．　DIP　SWitch　Se重ting　Direction　Mark　　　　　　　　　　　Pri’nted　on　the　Sca塁e　P夏ate．a．Select　the　desired　display　values（min工mum　and　　　max�qum　values）from　Table　6−1．b．Set　b�qary　values　which　coπespond　to　these　　　minimum　and　maximum　values　on　SW1（L）and　　　SW2（R）．　Nos，1to　70f　SW1（L）are　used　for　　　setting　tlle　minimum　value，　and　Nos．2to　80f　　　SW2（R）are　used　to　set　the　maximum　value．　　　Notes：　　　1．Values　outside　those　given　in　Table　6−1　cannot　　　　　　be　displayed．　　　2．The　display　range　of　the　four−digit　display　　　　　　unit　is−1999　to　4999．　　　3．The　reading　in　the　four。digit　display　unit　is　　　　　　linear廿1　relation　to　the　hlput（1to　5　V　DC，．（6）Decimal　Point　Positio：【1（D．P．）Setting．　　When　the　four−digit　display　values　include　decinlalpoints，　separate　decilna1ρo�qt　setting　is　required　inaddition　to　the　maximum　and　minimum　value　settingdescribed　above．　　Set　No．86f　SWl（L）and　No．10f　SW2（R）asfoUows　accordtng　to　the　dec�qa1　po血t　positionrequired．（See　Figure　6−2。8）．　　　　　　　　　　　　　　．IMIB4C3−02E6−4MaintenanceModel　SしMCTable　6・1，Display　Va111es　Given　by　Digital　Display　Unit　andCρrrespond�qg　DIP　Switch　Settings．Display　Value｛Minimum盾秩@Maximum　ValuelDlP　Switch　SettingDisp拍y　Value｛Minimum潤uMaximum　ValuelDIPSwitch　Setting一19991101100一1900nO110116000010000一1800110111017DO0010001一1700110111118000010010一1600110000019000010011一1500111000120000010100一1、400111001021000010101一130011100H22000010110一1200111010023000010111一11001110101240000】1000一1000111011025000011001一〇900111011126000011010’一〇800111100027000011011一〇700111100128000011100一〇6001】1101029000011101一〇500111101130000011110一〇400111110031000011111一〇300111110132000100000一〇200111111033000100001一〇10011111113400010001000000000000350001000110100000000136000100100020000000103700010010103000000011380001001100400000010039000100111050000001014000OIO100006000000110410001010010700’0000111420001010100800000100043000101011090000010014400010110010000001010450001011011100000101146000101nO120000011004700010111113000001101　　　　　　　　．S800011000014000001110490001100011500000111149990110010／Fourのdigit　Display　UnitNo　Oecimal　Point□＝工＝ロー一　　N　　　門　　　「Ψ　　　嶋　　　�I　　　卜　　　畿0一　　N　　糟　　マ　　¢　　o　　ト　　コc0Tho　decimal　point　position　isIocated　after　the　5econd　digitThe　decimal　point　position　islocated　aftor　the　third　digi1：□＝ロコー〔［〔エコー011）了he　decimal　polnt　position　isl6ca1：0d　after　the　fourth　digitロコ＝エコー11D．P．Se錠ing　SwitchesNote：7he　decimaI　point　posiτ「on　cannot　be　changed　　　　for　both　the　minimum　and　maximum　values．Fiture　6・2．8．　Decimal　Point　Position　Setting。・�jlMIB4C3−02εModel　SLMC6−3．Parts　Replacement．6・3−1．Replaci皿g　Nameplate．　　Draw　out　the　instrument　module　a　little，　and　open　thelid　located　on　the　top　of　the　ffont　panel．　Remove　thenameplate，　and　install　a　new　one．（Figure　6−3−1）．へ＿一ｪ0f…1＿50一　　　1’一一■一∂一C40　一　　，1Figure　6−3−1．　Replacing　Nameplate・6。3−2．Rep童acing　Scale．　　Open　the　lid　on　the　top　of　the　front　pane1．　Removethe　scale　plate　retaining　cap＊using　a　small　standardscrewdriver。　To　remove　the　scale，　use　a　pair　of　tweezersas　shown。　Insert　a　new　scale　plate，　and　replace　the　cap＊．（＊Moving　coil　type　only）．（Removing　the　scale　plate）●　Contact　the　engraved　face　and　rear　of　the　scale　plate　as　rHttle　as　possible　when　removing　the　scale　plate．●To　dean　a　scale　plate，　lightly　rub　the　plate　with　a　soft　　cloth　or　suitable　equivalent（do　not　use　alcohol　or　　other　solvents　as　they　can　separate　the　markings　from　　the　scale　plate）．へ＝：’、OO、、漏ら　　　　　o　　　　、　　イ．　’黶@一巳。一　u留「幽し一o’1期暫B一’早@　ZOo一’一，0s匡τ1’、，1励　　　＼　　　　Cap●Figure　6−3−2．　Rep監adng　Scale　Plate．Maintenance6−56−3−3．ReP量acing　Fuse．　　If　it　seems　that　the　fuse　may　be　faulty，　check　the　in−side　ofthe　fuse　holder　for　contamination　or　poor　contactwith　fuse．Recommended　replacement　i：nteτval：About　3　yeals．（1）To　remove　the　fuse，　unscrew　the　fuseholder　cap　　　　（tuming　it　in　the　direction　marked　on　the　cap　　　　（counterclockwise）；the　cap　and　fuse　may　then　be　　　removed．（2）　Install　a　new　fuse　of　the　correct　rating．　Replace　the　　　cap　securely．Note：Use　the　dedicated　fuse（S9510VK）．　Do　not　use　　　　afUse丘）r　other　products：ミ＼coo・！！，　．§ミFuse　Part　No．　：S9510VK　　　　Rating　　．：　1A、　　　　　　　　　Figure　6−3−3．　Replacing　the　Fuse．6−3−4．Replacing　Data　Memory　Backup　Battery．　　Ifthe　ALM　lamp　on　the　fナont　panel　ofthe　instrumentbegins　flashing，　please　replace　the　battery　without　delay．Recommended　replacement　intervals：　　about　5　years（changing，　at　ambignt　temperature　　　　　　　　　　　　　below　45。C）．　　about　a　year　（shelf。1ife，　at　ambient　temperamre　　　　　　　　　　　　　below　45。C）　　　　　　　　　　　　　　　　　　NOTE　　Leave　power　applied　to　the　instrument　whilereplacing　the　battery．　If　the　battery　is　removed　whilethe　power　is　off，　some　data（parameter）settings　maybe　lost．幽（1）Draw　out　the　controller　module　a　little　from　the　　　　housing，　and　remove　the　battery　cover　and　the　bat−　　　　tery．（Figure　6−3−4　and　6−3−5．）（2）　Install　a　new　battery，　and　fit由e　battery　cover　　　　securely．（3）Make　sure　that　the　ALM　lamp　has　stopped　nashing．lM，てB4C3−02E6−6MaintenanceModel　SLMC（Precautions　for　storage　an曲andling　of　data　memorybackup　batteries）（1）　Storage　conditions：　　　Ambient　temperature：一10　to　60。C．　　　Ambient　humidity：5tQ．95〔殉（non−condensing）．　　　Location　f�eee　from　corrosive　gases．（2）Where　possible，　replace　all　the．batteries　at　once．　Be　　　sure　to　observe　correct　battery　polarity　when　install−　　　ing　batteries．（3）When　measuring　the　battery　voltage，　be　sure　to　use　　　ahigh　impedance　voltmeter．　Do　not　attempt　to　　　measure　the　votlage　with　a　circuit　tester　or　the　like．　　　Voltage：at　least　2．45　V　DC．　、診　　　　グ、　　　　　　，　　　．　　’　〆〃　　　　．細iF；伊’越　畠　．　，喜耀7��　　拷@¢@　＠@　　O潤@％等11亥見一1◎。　　◎鱒『0Figure　6。3−4．　Re�uoving　Battery　Co▼er．形　　グ．@　，層ンニz　’C’．7�Mノ　　o暫μご『戸一‘ぎ亀貿i旬13’一・．O撃戟DP…60oジllヒ’、’＝『／ii、　　　　で一4　　野_陀r　　’D　　　　　　　　　　　　　　　　　　　　　　　ノ11　・、一鴨zoレ　，！　；1、?　ムoレ那∠］t飼1ゴ6団q　　・、　　　　回0Fig凹re　6−3−5．　Remo▼ing　Battery．●　Cautions　against　static　electricity：　　Be　sure　to　use　a　conductive　mat　when　carrying　and　　storing　this　element．　Do　not　bring　the　EPROM　into　　contact　with　clothes　and　other　substances　that　can　be　　charged　easily．　Do　not　handle　the　EPROM　using　　chemical　fiber　gloves．●　Caut董ons　against　ultravio夏et　rays：　　Do　not　remove　the　seal　ofEPROM　except　when　eras一　　童ng　the　contents．　　When　attaching　a　new　EPROM　to　the　cotnroller，　be　　sure　to　affix　the　specified　seal　to　the　EPROM．●　Cau重三on　not　to　deform　pins：　　If　the　pins　are　deformed，　straighten　them，　taking　care　　not　to　apPly　force　to　the　root　of　each　pin．（4）Cautions　in　handling　batteries●　Do　not　charge　batteries．●　Do　not　heat　or　put　into　a　fire，●　Do　not　short　the　positive　and　negative　poles　　t6gether．●　Do　not　apply　shock；do　not　attempt　to　　disassemble．6−3−5．Replacing　User　ROM．　　　　　　　　　　　　　　　　CAIJTION　　Do　not　attempt　to　install　or　remove　the　user　ROMwhile　the　instrument　is　energized；otherwise，　the　con−troller　mode　may　switch　to　FAIL，　and　the　ROM　maybe　damaged．（Precautlons　in　handllng　user　ROM）　　The　user　ROM　is　a　EPROM−aMOS（metal　oxidesemiconductor）IC．　This　type　of　IC　must　be　handledcarefully，　as　it　may　be　damaged　by　static　electricity．　Notealso　that　the　program　written　into　it　will　be　lost　ifultravioletτays　are　applied　through　the　window　of　thiselement．　　Observe　the　following　cautions　when　handling　theROM：Figure　6−3。6．　ROM　SeaLTo　replace　the　user　ROM，　proceed　as　follows：（1）Removing　user　ROM．　　　a）Tum　off　the　power　supply　to　the　instrument．　　　　　　（Leave　the　backup　battery　in　position．）　　　b）Remove　the　tuning　Panel　cover　plate；the　user　　　　　　ROM　will　be　visible（Figure　6−3−7）．　　　c）Using　a　small　screwdτiveτ，　tum　the　ROM　　　　　　socket　lock　counterclockwise　unt五it　stops．　　　　d）Hold　the　ROM　in　the　fingers　alld　pull　it　out　of　　　　　　the　socket，　ta�qg　care　not　to　defom　the　pins．　　　　　　（Figuτe　6・3−8．）lMIB4C3・02EModel　SLMCMaintenance6−7　　　　　　　　　　　　　　　　グ三多宅一・ク’纏　　　　　ノ・％’0〕鯉、碗麗εロ亟偶朔　　　　　ン　　鞭」1●爾し　り丘〕面。〔己丘〕面。〔己β丘〕〔自8���【己��ノ多・％野雪’。多多ノCover　plate0　28Pin●　24Pin言OC呂　　ROMl@　User　R_ROM○Figure　6。3−7．　Remo▼ing　Tuning　Panel　Co▼er　Plate　ahd　ROM．（2）’lnstaUing　useτROM．　　　a）Tum　off亡he　power　to　the　inst■umellt．（：Leave　　　　　the　backup　batteτy　in　position．）　　　b）Install　the　ROM　with　the　notched　end　u：p．　　　c）M：ake　sure　Ulat　the　ROM　pins　are　correctly　　　　　aligne　d　with　their　sockets．　Wheユthe　24−pill　　　　　ROM　is　installed　co�oect　it　below　the　foup　　　　　　　　　　　　　　　　　　ウ　　　　　pin　socket（two　pins　oll　each　side）on　top　of　　　　　the　socket（see　Figure　6−3卿7）．　　　d）Press　the　ROM　caτefully　into　position．　　　e）Using　a　small　scτew面ver，　tum　the　ROM　　　　　socke　t　loc1くclockwise　until　itεtops．6−3−6．Replacing　Fluorescent　Tube　　The　brightness　of　the　fluorescent　tube　decreases　withthe　time　over　when　it　is　used．　　The　right　side　panel　adjustment（see　Figure　6−2−5）per−mlts　the　fluorescent　bar　graph　brlghtness　adjustment．　lfthe　adjus【ment　cannot　be　made，　replace　the　fluorescenttube（Display　Board　Assemb！y−see　PL　lB4C3。01E）．　　It　is　recommended　that　the　fluorescent田be　be　replac−ed　at［east　every　five　years．Fig山re　6−3−8．　Remo▼ing　ROM．lM可B4C3・02EModel　SLMC7．TROUBLESHOOTING．Troubleshooting7−1　　If　operational　troubles　occur　tn　the　SLMCProgrammable　Indicatillg　Controller，　identify　theproblems　fully　alld　resolve　them　according　to　thetroubleshootjぬg　flowcharts　shown±n　Section　7−1．Troubleshooting　can　be　fac皿itated　by　the　use　of　theextension　cable　contaまned　in　the　service　kit（SSKD）．　　When　the　trouble　is　difficult　to　locate，　consultthe　YO：KOGAWA　selvice　statioll　seτv±ng　your　a■ea．7−1．Troubleshooting　Flowcharts．（1）　Problem　Identification　　　　　　　　　　　　　　　　　　　　　　lnstrument　　　　　　　　　　　　　　　　　　　　　　failure　’「otallyinopera．ble？YESTo（2｝NO　　　　　lSFAIL！ALM　Iamp　　　　　Iit？YESNOFAIしlamp　is　litALM　lamp　is且itor　flashingTo（3）To（4）　Setting！manipulated　disabled？YESNOIndicatorfailu「e？YESC！A！Mmode　transfer　disabledノSetpoint　unchangedOutput　operationdisabledTo（5）To《6》To17）NO　　Tuningpanel　failure？YESTo｛8｝NO●　　　Input！　　output　signal　　　　　error？YEiSNOContact　input！outputsignal　errorAnalog　input！outputsignal　errorTo（9｝To（10｝Communi・cation　error？Y・EiSTo｛111NO　　　Startmode　failure〜　　　　　NOYESRecheckTo｛12｝Power　doOvn　for　at　least2seconds，　then　power　upand　recheck　the　problem．lMIB4C3−02E7−2TroubleshootingModel　SLMC（2）Tota11y　InoperableCheck　connectionb?ｔｗｅｅｎ　internal≠唐唐?ｒｎＣ撃凵@and　housingfuse　normal？@　　　　　NO　lblownlReplace　fuseReplace　housing　　　　■刀@agaln　　　一一一一　　　　　　　　　lfnorm哨鱒一一一　　　not　「est@　　　　　　　　originaIFaUl室y　pOwer　SupPiy浮獅奄狽T　replacelfnorma量operation　isnot　restored，　reinstallor聖ginal　housin91MIB4C3−02E’Model　SLMCTroubleshooting7−3（3）FAIL　Lamp　is　Lit　　　　　IsCHI≡CK　display　　available？NOYESNO．CHECK＝00YESNOCHECK嵩10User　ROM　notinstalIed　or　faultyNOCHECK＝01，＝02Faulty　power　unit；replaceYEiS　　　　　IScircuit　voltage　　normal？YES｛寧｝　NormaIoperation？Replace　1！O　card　　　（One　probable　cause　　　of　the　malfunction　isNO　noise．｝YES（Onlythe　FAILIamp　is　faulty．｝Powe「off　for　atIeast　2　sec．，　thencheck　againReplace　display　unitIf　normal　operationis　not　restored，　re・instal直original　l！Ocard鱒　　　鱒　　　一　　一　　一　　胸　　一　　　一一　一　　一Ifnormal　operation　is　not　restored，reinstail　original　display　unitFaulty　l！O　card；replace璽Check　to　see　that　the　voltage　across　User　ROM　pins　12and　24　is　in　range　4．8　to　5．2　V．lMIB4C3−02E．、7−4TroubleshoothgModel　SLMC（4）ALM　Lamp　is　Lit　or　FlashingCheck　power　supPlyvoltage．YESls　PWR　ERRdisplayed？一一i臨瀧ll£謄Replace　power　un碇NOCHECK昌00YESNOYESRemains　litALARM冒OOlmproper　programpar6mete「sYESCHECK　304，NOYESNOProcess　variablesigna8　aOamCHECK旨08σ340NOInput　signal　orcurrent　outputsign81　orror一一�三�qCheck　CNl　andother　connection5一　一一Problem　persistsCHECK漏20YESFaultv　I！O　card；replaceNOReplaco　battery（voltagα2．45　V　orhigher⊃一細p一CHECK雷80YESPress「↑」、thenrochockNO（CHECK口OCCHECK・一AO　　　　　■　　●　　●　　o　　●）See　Section　5犀5聯4f6r　multiple　errorsCheck　CN4　andother　connections・・…一…s・st決鼈鼈Replace　display　unit臆罷難替綱一ニー　　　’Faultv　main　card；replaceIMIB4C3−02EModel　SしMC丁roubleshooting7−5（5）C／AIM　Mode　Tτansfer　Disab1吋，（6）Setpoint　or　Ma血pulated　Output　Uncha翠gedManipulated　output　　　　AreC！A！Mopera・tions　normal？　　　　　　　　　　YESOperation　modetransfers　proper且yb1」t　lamp　irldica・tion　is　abnormalNO｛modetransferdisabled）Power　down　forat　Ieast　2　sec．9then　power　upand　recheck一｛舞能瓢冨bnCheck　CN4　connectionSetpoint　　　　　　Canoutput　be　ONlOFF？　　　　　　　Cansetpoirlt　be　increased！　　　　decreased？NOYESReplace　display　unit一｛1職瀦鰐。n一｛融欝密・�pYESNO　　　　　　Are　set。point　and　manipulatedoutput　operable　from　　　tuning　panel？　　　　lsFAILIamp　　　lit？NOlndicatorfailureTo〔フ1YESNOYESDoes　operatbnmode　permitrnanipulation？Reρlace　disρlay　unitCheck回！囚！回MODE　2，3一一o翻罷§躍灘1ρFau監ty　l！9　card；replaceFaulty　l！O　card；replaceTo（3｝．lMIB4d3・02E7−6Troub置eshootingModel　SLMC（7）　Mleasurement　Pointerlsetpoi皿t　Index　Eτror（8）Tunj血9　Panel　fai夏ureYES　　　lSindicatiorlunstable？《Check　SV　and　PVindications　on　the1：uning　panel．⊃Check回！囚！圃MODE，　and　tuningswitch　setpointsNO　　　　　　　　lSindicathg　error　some・　　　what　erratic？・YESNOZero　adjustment｛See　Sectbn　6。2｝NONO矯一繭一Power　off　for　at　least2sec．ρthen　recheckTo｛101　Is　operationoutput　normal？’　｛Check　Y2，　Y3）YESReplace　display　unit　　　　　　lSdisplay　normal？Normal　operation　is　ot　restored一奪照L繍i�pNONOYES　　　　　　lSitem　selectable？YES　　　　　　Cansettings　be　charlged？YESRecheck　problemFaulty　CPU　card；replacelMIB4C3−02EModel　SLMCTroubleshooting7−7（9）．Contact　Input／Output　Signal　Error（10）　Ana星og　Input／Output　Signa艮ErrorReplace　housing…一二建Check　CNI　andother　c◎nnectionsfnormal　operatbn　isot　restored．　reinstallriginal　housing…一ﾕ鵬atbnlSFaUlty　l／O　cayd；replace　　　ls　inpu1／output　disabled？YESNOReplace　housing鵠鑑錨欝i。n｝…Check　CNI　CN7　　　　　　　　　ヲand　other　connections慧篇難鑑，冨bn）…一YEiSSignal　value　errorNO｛Check　tuning　PaneIfor　error，　e「「aticindication，　etc。）Recheck　problemReplace　l！O　cardlMIB4C3−02E「（7−8TroubleshootingModel　SLMC（11）Communications　FailureCommunications　with　supervisorV　device　onlVCommunications　deviceCommunications　with　SCMSdevice　only（via　LCS　card）轟轟繍…Check　SCMScommunication　mode｛MODEi2旨2）Check　SCMScommunication　mode（MODE2＝1｝Observe　prob16m　onMOPS｛EOPS｝system　message　panel　∂℃ARDERRORO’？NO｛FAIL）YESlLCS　or　followingci「cuits　fai騒u「e｝Remove　or　replace　　　　SCMSNormal？Replace　LCS　cardReplace　SCMSNOYES　　YESSupervisory　systemfault一・o膿謂籠器麟・・Normal？SCMS　faultNOReplace　SLMCinternal　assemblyYES　ISLMC　fault｝Normal？NO　｛Fault　except　　　　internal　assembly｝Replace　housing｛一Check　CNI　andother　connectionslf　noτsuccessfuICheck　communトcatlons　cable｛forcorrect　polarity、open“or　short。ci「cuitsl一｝Faulty　main　card；replace（12）Staτt　Mode　Failure　　　　Set　MODE　l　to　desまred．　status（0：cold　start，1：hotstart）and　turll　power　off　for　the　prescribed　t�qe　interva1．　Then，　if　the　controner　fa∬s　to　start　up　in　thespecified　mode，士he　I／0　card　is　faulty．（When　allS：LPG　Progτammer　is　co：�oected　to　the　controUer，even　a　momentary　power　interr叩tion　is　assumOd　to　be　a　power　fa且ure　with　a　duration　of　2　seconds　or　longer．）lMIB4C3・02EModel　SLMCTroubleshooting7−97−2．Disassembhng　and　Reassembling　　　　Procedures．　　Follow　the　disassembly　alld　reassembly　proceduresin　this　section　to　replace　possibly　faulty　units．CAUTlONLimit　the　scope　of　disassembly　to　the　minhnumrequ廿ed．　H包ve　the　YOKOGAWA　service　stationreplace　parts　not　covered　in　th魯section．Initially，remove　the　cover　as　shown　in　Figure　7−2・1．7・2・1．Removal　of　Meter　Assembly．（1）R・m・ve　sev・n　screw・�Ain　Figu・e　7−2−3．（2）Remove　collnectors　3（CN3，　CN4　and　CN7）．（3）Carefuny　pull　the　meter　assembly　out　toward　the　　　frgnt．7−2・2豊Disassemb�qg　the　Meter　Assembly．））−（∠（（（3）（4）Extract　kn・b�Cin　Figure　7−2−3．R・m・ve　f・ur．screws�Dt・separat・the　fr。ntframe．Pull　the　A／M　unit　out　downward　after　removingtw・screws�@in　Figure　7−2，2．To　separate　the　meter　assembly，　remove　threescrews�Bfrom　the血01ded　section．（The　meterassembly　in　the　fluorescent　bar　graph　versioncan　be　separated　in　the　same　manller．）7・2・3．Removal　of　Power　Supply　Unit．（1）R・m・ve　f・ur　sc・ew・�@in　Figu・e　7−2−3．（2）To　separate　the　power　supply　unit，　pull　it　out　　　toward　the　rear　and　remove　connector　CN2．7・2・4．Disassembling　the　Control　Assembly．（1）Remove　the　meter　assembly　and　the　power　　　supPly　unit　as　instructed　in　Sections　7−2−1　and　　　　7−2−3．（2）separate　the　I／o　board　assembly　from　the　　　chassis　by　removing　two　screws�Ein　Figure　　　7−2−3．（3）R・m・v・tw・・c・ew・�F・nd・P・n　the　c・ve・t・　　　exp・se　screw�G（・n・PP・site　sid・in　th・figu・e）．（4）（5）（．6）船囲0ハCε0（1『o多Rem・ve　tw・screws�Gfr・m　the・PP・site　sideto　open　the　tu血ing　pane1（CPU　board　assembly）．Pull　out　the　connectors　CN5　and　CN6　downwardto　separate　the　tuning　panel（CPU　board　as−sembly）．To　release　the　tuning　panel　from　the　bracket，・em・v・th・ee　sc・ews�J．Ensure　that　all　necessary　connectors（CN　I　to　CN7）have　been　iPserted　in　proper　positions．顧ミ�`MeterAssemblyノ4げ．一　　　　　　！。。OIY　　　　　　o’o’．ζε　　CN1／　　　　　　　o　ooo　　　　　　　　　　　o　　　ρ　7　　　　　　ρ　　σ‘　A／MUnit●口紐0σ6り勲！／V！’　PulI　out↓　downward3！♂�@Figure　7・2・2．　DisassemUing　Display　Unit．Figure　7−2・1．　Removing　Cover．lMIB4C3−02E7−10TroubleshootingModel　SLMC2　　�`1Cover＼　　　『、　＼　　o7　　　＼　　　　、、♂　　From　B∠From　E　　！　　　、　　　　　＼＼　　　　　　／乃殴　．　　　　　From　A　　　　　　　1　　　　　　　　　、CNlil誕　　　　　量CN61！OBoard　AssemblyMeter　Assembly黛曾一、　∫！’、．参り嚇ら　．’馬亀層．・91，，’1　　　＼＼　　　衡1�D鯉緊ノ�g“織Bracket／瑚の〆／　i〃　　　　　　　ンニノ　　　　　　し�_、．　／／　　　　　　1／〉＼　∂Front　Frame5　　　　　　爵T。AT・E^岬　・／《＼’へ　　　・’9爵，！1、　　　1σ．　θ／＼　　’flo調レB1　　　　　　・1・＼「の　　oo弼iク　2（Bottom｝11ToCも＼勉＼　1　　　　　臼1　鼻愚（Bottom｝1働i−Vt一一2四口口　僧■o上野、PowerSupplyUniτ111Figure　7・2−3．　Disassembhng　Main　Unit．lMIB4C3−02EModel　SLMCTroubleshooting7−117・2・5．Replacement　of　F豆uorescent　Bar　Graph　Display　　　　　Tube．（1）Disassemble　the　display　assembly　as　instructed　in　　　Sections　7−2−1　and　7−2−2．（2）Remove　the　cover　by　unscrewing　two　screws　　　�@血Figure　7−2・4　t・・xp・se　the　display　tube．（3）Carefuny　pull　the　display　tube　out　forward　with　　　card　by　grasphlg　its　PC　boaτd．（4）InstaU　a　new　display　tube　and　assemble　it　by　　　reversing　the　removal　proceduτes　above．　Take　　　care　not　to　damage　the　sealed　part　of　the　tube　　　during　assembly．（SOe　Figllre　7−2−4．）7・2−6．Reassembling．　　To　reassemble　with　newassembly　procedures．Assembly　NotesOOoparts，　reverse　the　dis一All　screws　are　of　common　make．Ensure　that　all　necessary　connectors（CNI　toCN7）have　been　inserted　in　proper　positions．In　inserting　connectors，　obse：rve　thejピpositions　andfaces（with　bosses，　visible）and　opposite　sides（PCboard　sides）．7・2−7．Conthluity　Check．　　0皿ce　the　SLMC　Indicat」�qg　ColltroUer　is　disas−sembled，　it　is　initia】瞳zed　with　its　intemal　data　beinglost．　At　the　same　time　the　A：LM　lamp　lights　if　the　　　　　　　　　　　　　　　　　　　　　　　　　　〜colltroller　is　conducti119．　　As　CHECK＝80　is　displayed　oll　the　tuning　pahe1，P・e・sth・□k・y・nd・nter　d・t・�qt・the　c。nt・・n・・again．Sealed　Port　ofFluorescent　Tubeク〃11Display　ModeAssembly誌．陽〃σoo0ノ！著��o樗CoverFigure　7・2・4．　Replacing　Fluorescent　Bar　Graph　Display　Tube．lMIB4C3−02ECustomerMaintenanceParts　ListModel　SLMC（StVle　E》Programmable　lndicating　ControlIerwith　Pulse　Width　OutputYLEW∫ERIE5　8031、2＼＼習．癒1遮＼〃　　ぢ／．〃。　　　物〃％多劾欝1＼観暉βσr％、4561tem　Part　No．Qtv11・1111Description123456E9711TGY9405LBY9422NPEi9711DHE9711GQE9712BECoverB．H．　Screw，　M4　x　5Tag　No．　Label｛blank｝Battery　AssemblyCover、CoverYO　KC》GAWA◆◎c・Pyrights・P・1986（YK》・3rd　Editi。n；Apr．1988（YK）　CMPL　l　B4C3−03EN�IqDオ　　　／疇「一〇OD瀞oo盾順@F．」αく卜一）．・／．’蕃　ノ。，ノ9／＼〈、　　　　，〜，ノ　　r＼　　　　　　＼＼諮　　匪　　．　　　　／9〜一一一一一34・一一ゆ⊆；7　−　　　　　　　　　　　　　　　　　　　　　　08■「山0りO，0りO寸薗F」∩吻〜」Oの一　　N一　立93Qty、一ΦﾅOΣltem　Part　No．E9714AAE9714ACO寸N，〇一≧」ωO寸F，〇一≧」の123　　E9714LB11114E9714FB　15　　G9003LT　　16　　Below　　　l　　　E9716YB　　　E9716YS78910111213141516S9510VKY9306JBE9711FGE9714BEE9714BFE9711KAE9711KEE9711KCE9711KDE9711TD19111111117　　E9711TE　　　218　　Y9306JB　　1441111111194一11111124　1Description・鵠1撫認IV｝SeeP・g・4　　Scale〔specify　range　when　ordering》　　Control　Assembly　　　　I！OBoard　AssemblyCPU　Board　Assembly　　EP　RomPower　SupPIy　Unit　For　100　V　Version　For　220　V　Version　　　　Fuse一．”1A1250　V”　　Pan　H．　Screw，　M3　x　6Plate｛blank｝BracketBracketKnobPlateTip一μCμTip一’80’8StopperScrewPan　H．　Screw，　M3　x　6Apr．1988CMPLlB4C3−03E4E9714AA　Meter　AssemblyE9714AC　Display　Assembly2／lO／9o　ノ窃”Pク．M藻。θ　0　00��∂20415＼4A3＼萄ノ＼A＼’　　　　＠／蓼θ淑欝o109oび。o689駕．o　　　　　　卜凋非7　　　　　　　　巳　　　　イ箋搾　　oo［ρ　　　ロ／　　o勲12口1一鋤ltem　Part　No．Oく寸に�@山くく寸F卜�@山．OZヒ【5店1234567890　　　　1E9714AB　　　lE9714ADE9716WNE9711FRY9306JBE9711DAE9711FHE9811KME9714CWY9306JB11　　E9711GP12　　Y9306JB121125111212112−「bDescriptionMeter　AssemblyDisplay　Assembly　　Display　Board　Assembly　　Cover　　Pan　H．　Screw，　M3　x　6Frame　Assembly　　KnobA！MUnitPF　Key　AssemblyPan　H．　Screw，　M3　x　6CoverPan　H．　Screw，　M3　x　6CMPLlB4C3−03EApr．1988Printed　in　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（suf猛x　code／　　HTB），　the　external　wiring七〇the　terminal　board　is　necessary．2．APPLICABLE　iNSTRUMENTS．ModelSRVDSIHMSIHFSIHKSLCDSLPCSLMCSMLDSMSTSMRTSCMSSBSDSLCCSLBCSTLDDescriptionStrip　Chart　RecorderIndicator（With　Housillg）Bar　Graph　Indicator（With　Alarms）Indicator（With　Alarms）Indicating　ControllerProgrammable　Indicating　ControllerProgrammable　Indicating　Controller　with　Pulse→Width　OutputManual　StationAuto　l　Manual　StatiollRatio　Set　StationProgrammable　Conlputing　StationBatch　Set　StationBlellding　Contro11erBatch　ControllerTotalizer3．NAME　OF　COMPONENTS　AND　TERMlNAL　DESIGNATION　OF　POWER　SUPPLY4．O◎OSignal　Terminal（Note　1）�@�B�D�F�H�P�L�D�P�R�A�A�C�E．�D＠�K�M�O�L�S0NL�C�E�E�H◎�C�H�GL�M髄TerminalS　LayOUtTerminalcesignation　　　曾　　　　　　　　　・cesc叩tlonL・m　I亨＞AC　or　DC　Power　SupPly@（DC：polarity　reversible）@GrOUIldSignal　Tern）in孕1　　　　　（Note　1）Power　SupplyTerminalBe　careful　fbr　which　Signal　Temlinalshave　L，　N　terminals，　too．POWER　SUPPLY　AND　GROUND　WIRING．（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　the　cable　conductor：2，0mm2．＊　　Note＊：Power　supply　cables　should　be　determined　fめm　the　instrument　power　consumption　　　　　　　　−they　must　have　conductors　with　cross−sectional　area　of　at　least　1．25m血2．　　Applicable　cable：600V　vinyle　insulated　cable（IV），　confbrming　to　JIS　C3307．　　　　　　　　　　　　　　　Vinyle　sheathed　cables　fbr　electric　appliances（KIV），　confbrmillg　to　　　　　　　　　　　　　　　JIS　C3316．（3）Af毛er　completillg　the：power　supply　and　ground　wiring，　moullt　the　power　terminal　cover．YO　KO　GAWA◆◎Copyright　Mar．1991（YK）．1st　Edition：Mar。1991（YG）FDNo．10004−SlM　IB4F1−11E曳YO　KOGAMA◆YOKOGAWA　EI＿ECTRIC　CORPORATIONHeadquarters2−9−32，Nakacho，　Musashino−shi，　Tbkyo，180−8750　JAPANBranch　Sales　Of「icesNagoya，　Osaka，　Hiroshima，　Fukuoka，　Sapporo，　Sendai，　lchihara，灰）yoda，Kanazawa，　Tねkamatsu，　Okayama，　and　Kitakyusyu．YOKOGAWA　CORPORA「ION　OF　AMERICAHeadquar艦ers2Dart　Road，　Newnan，　Georgia　30265−1094，　U．S．A，Phone：1●770−253−7000Fax：1−770−254−0928YOKOGAWA　EUROPE　B．「肌HeadquartersDatabankweg　20　Amersfoort　3821　AL，．THE　NETHERLANDSPhone：31−33−464−1611　Fax：31−33−464−1610日目anch　Sales　O陥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　Ltda．Head　O町icePraca　Acapulco，31−Santo　Amaro．　Sao　Paulo1SP−BRAZILPhone：55−11−5681−2400　Fax：55−11−5681−4434YOKOGAWA　El−ECTRIC　ASIA　PTE．　LTD．Head　O備ce5Bedok　South　Road，469270　SINGAPOREPhone：65−6241−9933　Fax：65−444−6252YOKOGAWA　ELECTRIC　KOREみCO．，　LTD．Head　Of「ice14−1，Yangpyongdong−4Ga，　Ybungdeungpo−Gu，　Seoul，150−866　KOREAPhone：82−2−2628−6000　Fax：82−2−2628−6400YOKOGAWA　AUSTRALIA　PTY　L圓「D，Head　Of『ice｛Sydney）τbwerA，112−118Talavera　Road，　Macquarie　Park，N，S．W．2113，　AUS’「RALIAPhone：61−2−8870−1100　Fax：61−2−8870−1111YOKOGAWA　INDIA　LTD．Head　omcePlot　No．96　Electronic　City　Complex，　Hosur　Road，　Bangalore　560100，1NDIAPhone：91−80−4150−6000　Fax：91−80−2852−1441YOKOGAWA　CHINA　CO叩じ「D．K．Wah　Cehtre　29E　1010Huai　Hai　Zhong　Rd．，Shanghai　200031，CHINAPhone：86−21−5405−1919　Fax：86−21−5405−1011Nov．「06Printed　in　Korea



