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Notices

B Regarding This User’s Manual

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

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

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

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

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

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

B Regarding Protection, Safety, and Prohibition against Unauthorized
Modification

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

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

(8) 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.

B Force Majeure

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

(2) Yokogawa assumes no liability to any party for any loss or damage, direct or indirect,
caused by the user or any unpredictable defect of the product.
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Model SMRT*E Inspection 1-1

1. INSPECTION.

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

(1) Inspect for visible damage.

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

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

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

‘gn(h‘

Figure 1-1. Model SMRT=E Ratio Set Station.
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Model SMRT*E

2. GENERAL.

The SMRT Ratio Set Station is used in control sys-
tems in which two or more process variables must be
held within a certain predetermined ratio. It has a
broad range of application, such as flowrate ratio con-
trol and load distribution setting in boiler control.
® A built-in microprocessor enables the SMRT Ratio

Set Station to cover a wide range of ratios.
® A single SMRT model can support two different

computational expressions.

@ Coefficients can be easily set with the side-panel
pushbutton switches.

2-1. Standard Specifications.

Input and Output Signal Specifications

Analog Input Signal: 1 to 5V DC, 4 Points

Analog Output Signal: 1 to 5V DC, 2 Points
4 to 20 mA DC, 1 point.

Status Input Signal: No-voltage or voltage contact, 2
points.

Status Output Signal: Transistor contact, 4 points.

Fail Output Signal: Transistor contact, 1 point.

Indicating, Setting, and Operating Functions

Moving Coil Indicator: Dual index (red/blue).

Red index: Process variable input or ratio value.

Blue index: Ratio set point or internal bias set point.

Output Indicator: Moving coil type, with two memory
indexes and valve open/close indexes.

Ratio Setting: Manual and remote setting.

Manual setting: From front-pane! pushbutton switches
and tuning panel. Variable to 40 sec./full scale.

Remote setting: By remote ratio signals (in C mode
only).

Mode Transfer: C mode (C)/Auto(A)/Manual(M).
Instrument front-panel pushbutton switches (with
built-in indicator lamps) and external status inputs
effect instrument mode transfers between these
three modes. ,

- Manual Output: Set by two-speed lever action.

Setting Computational Coefficients/Parameters &

Selecting Display Data: Uses a 16-key keypad on the
tuning panel (side panel). '

Mode Transfer by Status Input:

External Mode Transfer:

EXT. MAN: (C, A) — M transfer:

General 2-1

During C or auto mode operation, manual (M)
mode is established with contact input status
being set to OFF.

EXT. AUT: C «~—— A transfer.
During C mode operation, auto (A) mode is es-
tablished with contact input status being set to
OFF.

EXT. TRK: External signal tracking.
During auto or C mode operation, the output
follows the output tracking input signal as con-
tact input status is set to OFF.

Preset MV: During auto or C mode operation, output
is set to a predetermined M (manual) mode output
value as contact input status is set to ON or OFF.
Output setting range: —6.3 to 106.3 %.

Mode Status Output:

Mode C A M
(C - A)/M Contact Closed | Closed Open
C/(A - M) Contact Closed Open Open

Computational Functions

Ratio Expressions
Computational Expression A:

MV = SV, (PV+P1) + P4 (EB+P2) + P3
Computational Expression B:

MV = SV, {(PV+P1) + P4 (EB+P2)} + P3

where,

MV: manipulated variable

PV: process variable

EB: external bias

SV, internally computed ratio

P1 to P4: computational parameters

Ratio Setting:

Range: The high limit (SRH) and the low limit
(SRL) of SV, can be set in the range from 0.000
to 8.000. However, SRH and SRL must satisfy
the relationship SRH — SRL 2 0.1.

Alarm Functions

Alarm Actions: Process variable high/low limit
alarms, ratio set point limit alarm. )

Output Contacts: One each for high and low limit
alarms (No ratio set point limit alarm output). An
open or closed alarm contact can be selected from
the tuning panel. Contact open during power
failure.

Alarm Indication: Front-panel “ALM” lamp.

IM 184D4-02E




2-2 General

Mounting
Mounting: Flush panel mounting. Instruments are in
housings, and can be mounted either separately or
side-by-side. Instrument may be inclined up to 75°
from vertical (rear of instrument lower than front).
(Indicator zero may require readjusiment.)
Wiring:
Signal Wiring to/from the Field: ISO M4 size (4mm)
screws on terminal block.
Power and Ground Wiring:
100 V version: JIS C 8303 two-pin plug with earth-
ing contact. (IEC A5-15, UL498)
220 V version: .CEE 7 VII (CENELEC standard)
plug.
Cable Length: 300 mm.
Housing Dimensions: 182.5 (H) X 87 (W) X 480 (D)
(mm) D: depth behind panel.
Weights:
Controller Less Housing: 3.3 kg. )
Housing: 2 kg (excluding mounting kit).

Normal Operating Conditions

Ambient Temperature: 0 to 50°C.

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

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

Model SMRT*E

2-2. Options.

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

/MTS: Station supplied with kit for separate mount-
ing. '

/SCF-GCIM: 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 .

/NHS: No housing with instrument. See GS 1B3F1 to
order housing separately.

/NPE: Engraved front-panel nameplate.

2-3. Spare Parts Supplied.

Fuse: 1A, quantity one.
Labels to Record Tuning Data: Two sheets.

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

Version 100 V 220V
DC (polarity reversible) 20to 130 V 120 to 340 V
AC (47 to 63 Hz) 8010 138V 138 to 264 V
2-4. Model and Suffix Codes.
Model Suffix Codes Description
SMRT | Ratio Set Station
Process
variable L A With process variable indicator
indicator :
Function L Enhanced type
I'O ................. Always O
Style code —[ *EL Style E
/A2ER 220V power supply
/MTS With mounting kit
Common options /SCF-GOM Bezel color change
/NHS Without housing
/NPE With engraved nameplate

IM 184D4-02E




Model SMRT*E

3. INSTALLATION AND WIRING.

3-1. Installation.

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

3-2. Wiring.

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

Wiring Precautions:

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

(2) Connect external voltage-and/or no-voltage-levels
contact input so that the values specified in
Figures 3-1 and 3-2 are obtained. Conductor re-
sistance and consequent voltage drop must be
taken into account. For contact input specifica-
tions, refer to GS 1B4D4-E at the end of this
manual.

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

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

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

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

@ Transistor contacts cannot be used directly to
switch (open and close) alternating current
(AC) loads. Relays (or similar devices) must
be used between the transistor switch and the
load. (See Figure 3-4).

Installation and Wiring 3-1

Contact

No-voltage |[

.
|

.
[—

Close: Less than 200 2

Open: Greater than 100k$2

Figure 3-1. External Contact Input Connections.

Voltage
Current

ON : -0.5t0+1V —_
OFF: 45to30V

Figure 3-2. Voltage Level Input Connection.

Protection Diode
SMRT+E

©
ot 7T
Evl vy :
Eﬂ— : > ——i}

~~

A
W
| -
L )
Load

[
i .
External Do not con

Power Supply nect this way.

Figure 3-3. Contact Output Connection to External
Load.

Protection Diode

SMRT+E —-
» " '/ } Relay

$ x y

. External Power AC Power

_| Supply Supply
—-— (24V DC)

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

3-3. Terminal Board Wiring.

o 1
® Ko
g0
© &%
® o
® SO
® 20
) e
® ®
© s
® 0@
® @
O

Figure 3-5. Terminal Layout.

TERMINAL CONNECTIONS

Model SMRT*E

Terminal Cover

Install the terminal cover after completing the wiring.

Figure 3-6. Terminal Cover.

Table 3-1.
Terminal Terminal .
ipti D tio
Designation Description Designation escription
1 ) 17 L
) > Process variable input (1 to 5V DC} 18 Communications®1
3 19
R > Remote ratio set point input {1 to 5V DC) 20 (C, A)/M contact output
5 21 Fail output (negative terminal)
5 > Tracking input (1 to 5V DC)
A

. B Manipulated output {4 to 20mA DC)*2
8 > External bias input {1 to 5V DC) c
9 o Manipulated output {1 to 5V DC)
10 F
" H Ratio set point signal output (1 to 5V DC)

> Mode transfer input
12 J .
13 K Process variable high limit alarm output

Preset MV input

14 L
15 Process variable low limit alarm output

> C/(A, M) Contact output M
16 N Fail output (positive terminal)

Notes:

*1 Use shielded twisted-pair cable (SCCD, see GS 34B5K3-02E).
*2 Jumper these pins when out of service.

IM 1B4D4-02E




Model SMRT*E

4. BASIC OPERATION.

4-1. Description of Circuit Operation.

This summary is applicable to the SMRT+E ratio
set~station I/O circuit-and the signal flow. Refer to
this section for the loop wiring and terminal board
connections.

Given below are some of the special circuit features
for the SMRT=*E ratio set station circuit, a control
loop configuration example as well as the I/O circuit
and a circuit description.

4-1-1. Circuit Features.

(1) Since the analog 1/O circuit has a high input im-
pedance and a low output impedance, signal
transmission errors are virtually nonexistent.

(2) Since the measurement and other input signals
negative lines are common, input bias current has
relatively little effect.

(3) Since the manipulated variable circuit has availa-
ble both voltage (1 to 5V) and current (4 to
20mA) outputs, they can be used for ratio setting
and manipulated output. Moreover, the mani-
pulated current output can be operated during
CPU failures.

(4) Since the power and signal lines are isolated from
each other, isolation between loops is preserved.

4-1-2. Control Loop Configuration Example.

Control examples using SMRT*E are shown in
Figures 4-1 and 4-2. Figure 4-1 shows an example of
the SMRT+E used for settings and Figure 4-2 shows
the SMRT=*E used to output the manipulated varia-
“ble. The negative side of the voltage signal line is
used as common for the field current signal.

1to5VDC
SMRT=E SLCD
—
= =
= é 410 20mA DC
|

Figure 4-1. Setting Usage Example.

Basic Qperation 4-1

SLCD
PV =
[=H=X=]
1to5V DC
SMRT+E § SMRT+E
i
==X
4 to0 20
® & ®
—| |

Figure 4-2. Manipulated Signal Usage Example.

4-1-3. Circuit Operation.

Figure 4-3 shows the functional block diagram for
the SMRT=*E ratio set station and Figure 4-4 shows
the circuit block diagram.

(1) Analog input circuit. _
A voltage input signal enters the input circuit
comprising Ry, Rt and Cr. Ry resistance is high
(IM ohm), so it normally does not affect circuit
operation. If the input circuit is open (input dis-
connected), however, it provides a DC path be-
tween (+) and (—) input terminals to prevent
the buildup of static charge on the (+) input line.
0V DC input {e.g. input open) is equivalent o
—25% of range.

R: and C: form an input filter of time constant
approximately 0.1 sec.

All analog-input negative leads are connected to a
common line inside the SMRT=*E.

(2) A/D (Analog/Digital) converter circuit.

Analog input signals entering the input circuit are
selected in turn by the input multiplexer. The
comparator compares an input signal with the out-
put 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 suc-
cessive-approximation type A/D converter. The
corresponding digital value is stored in the data
" memory (RAM).

(3) Digital input circuit.

Digital (status) input signals are each isolated by a
transformer in the input circuit. Input status is
read via an input port and transmitted via the
data bus to RAM.

I{M 184D4-02E



4-2

4)

Basic Operation

At the same time as the digital inputs are read,
the status of switches (C - A - M) on the instru-
ment front and side panels is also read.

Ratio computation circuit.

If the input data is read completely, the micropro-
cessor executes a ratio computation.

The computational resuit that is obtained is out-
put through the D/A circuit or output ports.
When connected to a supervisory system, data
communication is performed via the communica-
tion interface (UF CH).

The communication line is optically isolated with
a photocoupler.

)

Model SMRT*E

During a failure, the manipulated current output
signal is separated automatically in a digital circuit
and can be operated by a manual analog opera-
tion. Moreover, the process variable indicator (red
pointer) displays the process variable input signal.
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 cir-
cuits.

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

,:% (MH, ML)
Manual M

Output

Limiter

The WDT (Watch Dog Timer) connected to the (6) Digital output circuit.
CPU monitors the CPU operation and sends a fail Signal from the output ports are transformer-iso-
contact signal and illuminates the FAIL lamp in lated, and are output to the field as open-collector
the event an abnormal condition occurs. contact signals.
Process
Preset Manual Operation Mode Remote Ratio Variable External
Transfer Input Tarnsfer Input Setting Input Input Bias Input Tracking Input
@ @ @?cm ©rin BIN @ TIN
| | 00— -O—
| ] & Sauare Square
| | Root Root
i Extraction £ xtraction
| | —
l I O
| | Non-linear |
: i Computation
|
{ i
| ' input Input Input Input
¢ T 7 Filter Filter Filter Filter
| ! Alarm ! I
PH, PL
oy L ! L dc
| | I ——— ol
' | ° |
| | Eé Limiter :
: ] (SH, SL) |
{
o |
1 |
- !
| Ratio |
| : P3 m . Com putation :
L |
|
by vz !
| | |
| '
1 1 Limiter :
1 { (VL) ‘
' i
[ |
' _,: |
| |
| |
1 |
| I
I
L |
I
[
|

PH
Process Variable
High Limit Alarm’

PL
Process
Variable
Low Limit Alarm

Indicator

Radio Setting
Signal Output

MVC MVV (C,A)/M C/(A M)
Manipulated Contact Output
Output

Figure 4-3. SMRT=+E Functional Block Diagram.
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Operation
Mode
Transfer
Ilnput

Preset
A%

‘Transfer
Mode
Input

@iy

i T

L4

©

O I

JUUL

Switch

External Bias
Input

Trackin§
Input

Remote Ratio
Setting Input

SMRT=*E Pushbutton | — ] INPUT
H PORTS
Data Bus
cPU <: :: > ROM
D/A

5 a1

RIN Ct %:
o— % woT
. 'Set Value [[F
+ R1 )

A Output ,—WE{'
© AN ' ¢
© R,,‘% " b MUItime’:j » Variable|| -
T Com- o FAlL
©— parator ) - '
= jura ,
- . +

* R1 _ T :
© AN .

R‘“% e In;ut o FAIC, B
o : e ]
- Multiplexer, Manual Oper-
(+JL 1 "// ation lever
® AAA N

Process Variable
Input

Lm

c

Display
Keyboard

[ E—

Commu-

nication
Interface

Basic Operation

¥

4-3

Communication

_

Lamp
—t—

L_-">OUTPUT
PORTS

Data Bus

[ Te——

v sssn ot

*oC A/
Discriminating
- Contact Output

+ CHA,M)
Discriminating

Contact Output

‘Process

* Variable
High Limit

- Alarm

Output

+ Process
Variable
Low Limit

Figure 4-4.

SMRT=E Circuit Block Diagram.

o

"Alarm Output

Fail
Output

Ratio Setting
Signal Output

Manipulated
Output (voltage)

Manipulated
Output (current)

IM 1B4D4-02E






Model SMRT*E

5.

OPERATION.

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

5-1-1. Station Front Panel.

Operation

/Nameplate

—
— FAIL Lamp (red)
00 . 40- FalL |}
l g o ALARM Lamp (yellow)
35]]|| A /
| o
1 180
I 3.0
Process Variabl Rati : Rati int | Bias Value
Coni'::utagt'::ale\/‘:uea Io\_ 50 25 /P:i;l:e?r(b?u:;na I
Pointer (red) \J 1
= P—./
40 15][|] SET
1.0 @ 1 Ratio or Internal Bias
. Adjustment keys
20 ’7
: 0.9 @
0 0

Control Mode Selector%

Switches

/Output Indicator Pointer

\Output Memory Index

Control Valve Action Label

{open/close marks)

Manual Control Lever

e))

@

Figure 5-1-1. Front View of Instrument.

FAIL lamp.

Lights if an A/D, D/A converter or micropro-
cessor failure occurs. '

With an illuminated indicator, only manual opera-
tion is possible.

ALM lamp.

Lights to indicate arithmetic range overflow, input
signal overrange, current output signal line open
or short circuit, or initialized start due to loss of
internal data. Refer to section 5-4.

The lamp flashes when backup battery voltage is
low.

(€))

€Y

(5

Process variable/ratio computational value pointer
indicates the value of the process variable or the
ratio computation.

Ratio/internal bias value pointer indicates the
value of the ratio or the internal bias.
Ratio/internal bias adjustment keys adjust ratio
or internal bias value.

Setting time: 40 seconds/full scale

Fine adjustment: With a momentary key opera-
tion (about 0.2 seconds), the set point moves by
0.1%.

IM 184D4-02E



5—2 Operation ' Model SMRT*E

(6) C/A/M control mode selector switch. Left end of scale reads 4 mA DC.
The desired control mode can be selected by pres- Right end of scale reads 20 mA DC.
sing the relevant pushbutton. (8) Manual lever.
Mode C: Adjusts the manipulated output signal.
Performs a ratio computation with a remote ratio Can be adjusted in control mode M.
setting signal. In addition, the ratio set point and Operation: :
manipulated output values can be changed from a Moving the .lever to the left decreases the sig- -
supervisory computer. nal. Moving the lever to the right increases the
Mode A: signal.
The ratio can be set from the front panel * Rate of change:
pushbuttons and the tuning panel so that a ratio 4, » 40 seconds/full scale
computation can be performed. 44 , PP 4 seconds/full scale
Mode M: . Fine adjustment:
This mode permits manual operation. An output A momentary (about 0.2 seconds) operation of
operation is performed with the output lever. : the lever to the left d or right P changes the
(7) Output indicator. control signal by 0.1%.

Shows the current output signal.

Clamp

_—

= Fuseholder
= ° s ) \‘
= e = =y ‘

Intermediate Stopper

Connector

® e 0

Data Memory
Backup Battery

Process Variable Indicator
Zero Adjustment Screw

]l

=

Terminal Board

Tuning Panel

Two-pole Plug with
Grounding Contact

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

TUNING ENABLE/INHIBIT Selector Switch

{___RATIO SET STATION ]| [ MODEL SMRT-140+*E |
. TUNING METER
D‘SP'W\_ C" l/ I /'/ il I'I ENABLE CALC P3
M~ LR X oL
L_Tvpg—IL— paTA ——d
INHIBIT |-PV F=~— Meter Switch
on RED BL%E
ENG SV ENG PV LMT P3 FX FLAG FLAG
OO0 OE (|esyr—
sV PV MV SRL P10
st B WME M SEH P11
SEL SH
[ i o T = st
PEH PH
caLC cAS PEL PL
oL EXT B DI CHECK PEP MH
vL TRK Do ALARM P3H ML
P3L VL
P1 DL
—N—/ - TUNING ] ;23 M1°D2E 5
4 v s A P4
PS 6 7 8 9 10
[ ] ) ] A
P7 11 12 13 14
\ P8 =
\

\

Keyboard

N\

Tuning Data Entry Seal

Figure 5-1-3. Tuning Panel.

5-1-2. Tuning Panel Configuration.

Figure 5-1-2 shows the names and functions of the
components located on the side panel of the instru-
ment. Parameter setting switches and data monitoring -
display are provided on the side tuning panel.

0y

)]

Display

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

[Display examplel

Sy tada

t | 1 4

TYPE DATA
Keyboard

Used for setting parameters, displaying and
modifying data and other functions.

©))

@

)

TUNING ENABLE/INHIBIT selector switch
Enables or disables the functions of the ([¥], [E],
[A]) pushbutton switches on the tuning panel
keyboard.
METER switch
Performs switching for the meter indicator.
PV/CALC:
Selects the process variable input or ratio com-
putation output for display on the indicator
(red pointer).
SV/P3:
Selects the ratio or internal bias for display
(blue pointer).
Tuning data entry seal.
Each type of setting value, parameter and setting
mode are entered in the tuning data label attached
to the side panel.
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Table 5-1-1. Names and Functions of Tuning Panel Keyboard Switches.

Key D'ﬂ:;?d Content Range Units Settable D\z f:elt
ENG. SV SRH internal computational ratio high limit value 0.1 10 8.000 - o 3.000
SRL Internal computational ratio low limit value 0 to 7.900 - (o] 0.300
SEH Engineering unit ratio 100% vatue ~9998 to 9993 Integer (o] 3000
SEL Engineering unit ratio 0% value -9999 to 9999 Integer (e} 300
SEP Decimal point pasition determination 1to4 Integer ¢} 1
ENG. PV PEH Engineering units 100% value of measurement -9999 to 9999 Integer o] 1000
value indicator graduation
PEL Engineering units 0% value of measurement ~9999 to 9999 Integer (o] 0o
value indicator graduation
PEP Decimal point position determination 1to4 integer o 3
LMT. P3 P3H Internal bias P3 high limit value ~790.0 to 800.0 % (o] 100.0
P3L Internal bias P3 low limit value ~800.0 to 790.0 % o] 0.0
PN P1 Bias variable corresponding to process variable -800.0 to 800.0 % (o] 0.0
P2 Bias variable corresponding to external input ~800.0 to 800.0 % (o] 0.0
P3 Internal bias variable ~800.0 to 800.0 % (o] 0.0
P4 Coefficient for external bias ~8.000 to 8.000 - (e] 0.000
P5 Preset MV value -6.3t0 106.3 % (o] -6.3
P6 Process variable / _ low input cutoff point 0.0 to 100.0 % o 1.0
P7 External bias+/ low input cutoff point 0.0 to 100.0 % 0 1.0
P8 Process variable LAG time constant 0.0 to 800.0 Sec. [e] 0.0
P9 Remote ratio input time constant 0.0 to 8000 Sec. O 0.0
P10 Tracking input time constant 0.0 to 800.0 Sec. (o] 0.0
P11 External bias time constant 0.0 to 800.0 Sec. (o} 0.0
FX FO1 to 11 | Process variable 10 line-segment output set 0.0 to 1000 % o] Linear
point
sV sV Engineering units ratio set point Specified by SEH, SEL, SEP |Engineering units @] 0.1310w
SH SH Engineering units ratio high limit value Specified by SEH, SEL, SEP ditto (@] 3169
SL SL Engineering units ratio low limit value Specified by SEH, SEL, SEP ditto (o] 0.131
SVN Internal computational ratio Specified by SRH, SRL - X -
PV PV Process variable (after square root extraction) |Specified by PEH, PEL, PEP | Engineering X -
units
PH PH Process variable high limit alarm ditto ditto (e} 106.3
PL PL Process variable low limit alarm ditto ditto O -6.3
MV Mv Manipulated output value -20 to 106.3 % X -20.0
(OinM
mode)
MH MH Manipulated output high limit value -6.3t0106.3 . % o 106.3
ML ML Manipulated output low limit value ~6.3 to 106.3 % O ~6.3
MODE MODED | Operation mode (Refer to Table 5-1-2) integer (@] 0
CALC CAL Ratio computational value -800.0 to 800.0 % x -
DL DL Ramp constant Specified by SEH, SEL, SEP |Engineering units/Sec| [o) 2.700
VL VL Output velocity limit 0.0 to 100.0 %/Sec. [} 100.0
CAS CAS Remote ratio setting input value {after LAG) |Specified by SEH, SEL, SEP - x -
EXT,8 EB External bias input value (after </ . LAG) Approx. —25.0to 135.0 % X -
TRK TRK Tracking input value (after LAG) Approx. —25.0 to 135.0 % X —
PIN Process variable input Approx. % X -
-25.0 to 1350
CIN Remote ratio input Approx. X —_
—-25.0 to 135.0
BIN External bias input Approx. % X -
-25.0 to 135.0
TIN Tracking input Approx. i % X -
~25.0 to 13560
DI DI Operation mode transfer input ON: 1, OFF:0 - X ~
DI2 Preset MV transfer input ON:1,0FF: 0 - x -
DO D01 Process variable high limit value ON:1, OFF: 0 - X -
D02 Process variable low limit value ON: 1,0FF: 0 - X -
DO3 {C, A)/M discriminating contact output ON:1,0FF: 0 - X -
D04 C/{A, M) discriminating contact output ON:1, OFF:0 - b3 -
CHECK CHECK | Self-diagnostic result display (Refer to section 5-4-4.) - X -
ALARM | ALARM | Process alarm (Refer to section 5-4-5.) — X —
1 - ttem number change - - - —
v - Data decrease setting key - - - -
2 - Setting speed-up - - - -
A - Data increase setting key - - - -

Note: SV value may differ from the default value.
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5-1-3. Explanation of Keyboard Functions.

Names and functions of keyboard switches are given

in Table 5-1-1.

ey

)

3)

“

&)

(6)

SRH, SRL: Internal computational ratio high/
low limit value.

SRH, SRL are the internal computational ratios cor-
responding to the front panel indicator (ratio indica-
tor) 100% and 0% positions respectively.

The setting range is 0 to 8.000 and the ratio that is
actually in use can be set anywhere in this range.
However, the relation SRH-SRL=0.100 must hold.

To set SV, in the range 0.300 to 3.000, set
SRH=3.000 and SRL=0.300. Refer to section 5-2-2
paragraph (4) for instructions on setting these pa-
rameters.

SEH, SEL, SEP: 100% and 0% values for engineer-

ing unit ratio. SEH, SEL and SEP are data used to

specify the indicator scale values for engineering
unit ratio SV. They correspond to the 100% and 0%
positions on the front panel indicator (ratio indica-
tor). For example, to set the SV scale in the range
0.100 to 0.500, set SEH=500, SEL=100 and SEP=1.
(Refer to section 5-2-2 paragraph (4).)

PEH, PEL, PEP : 100% and 0% values of process
variable indicator scale.

PEH, PEL and PEP are engineering unit values cor-
responding to the 100% and 0% positions on the
front panel indicator (process variable indicator) for
reading the process variables in engineering units.
For example, when a measurement signal of 0% cor-
responds to 0.00 m*hr. flow and 100% to 40.00 m*/
hr. flow, set PEH=4000, PEL=0 and PEP=2. (Refer
to section 5-2-2 paragraph (4).)

P3H, P3L: Internal bias high/low limit value.

P3H and P3L corresponding to the 100% and 0%
positions of front panel indicator (internal bias). P3L
and P3H setting range is -800.0 to 800.0% and P3 is
set inside the range of P3L to P3H. However, the
relationship 10% = P3H-P3L< 800% must be satis-
fied.

Moreover, since P3H=100% and P3L=0% are the
intial settings, when the internal bias is 0%, the front
panel blue pointer (internal bias indicator) is in the
0% position.

MH, ML: Output limit.

A high/low limit check is performed on the ratio
computation output and the result is output as the
manipulated variable. However, in manual mode
these limiters do not operate. If ML=-6.0% is set,
the operation which tightly shuts an output works.
When the linear characteristic is required, set it in-
side the range of -5.9 to 106.3%.

VL: Velocity limit.

The velocity limit prevents sudden changes in the
ratio computation output from causing large changes
in the manipulated output. However, this limit does
not operate in M (manual), preset MV and TRK
(tracking) modes.

Operation 5-5

(7) DL: Ramp constant.

For balanceless and bumpless transferring of op-
erating modes and ratio setting updates, a ramp con-
stant is provided to avoid sudden output changes.
For example, when tranferring from M (manual) to
A (automatic), the inverse computational result for
the engineering unit ratio is set as the initial value
and SMRT operates as if the setpoint was being var-
ied. (Refer to Figure 5-1-4.)

The setting range is engineering unit ratio equivalent
to 0 to 100%/sec.

* Ratio Setpoint Alteration

Ratio Displayed
‘e play

Setpoint after on indicator

Alteration
~~~Engineering Unit
Ratio
DL
Setpoint before-1 1 Sec.
Alteration '

Ratio Alteration

* When MAN - AUTO Transferring

—~

Ratio Displayed

on Indicator \
Engineering Unit
Ratio
e «1 DDC AUT Operates
In Computa ! —SPC in the Same
lona’ Rat! TRK CAS Manner

During MAN  Transferring

Figure 5-1-4. Ramp Constant.

(8) CAS: Remote ratio setting input value.
As described in step (2) above, a remote ratio set-
ting input value of 1V (0%) corresponds to SEL and
5V (100%) corresponds to SEH. An overrange input
signal is limited by SL or SH.

(9) P08 to P11: Time constants for first order lag.
For each analog input signal, first order lag compu-
tation is performed.
Set each time constant for first order lag within the
range of 0 and 800.0sec.

5-1-4. Operation Mode Functions.
The operation mode contents and setting states are
shown in Table 5-1-2.
(1) Computational equation (MODE 6)
@: MV = SV, (PV+P1) + P4 (EB+P2) + P3
®: MV = SV, {(PV+P1) + P4 (EB+P2)} + P3
Select either equation @ or @ above,
Where:
MYV = Computational output
PV = Process variable input
EB = External bias input
SV. = Internal computation ratio
P1 = Bias corresponding to process variable
input

IM 1B4D4-02E
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P2 = Centering bias for external bias input

P3 = Internal bias

P4 = Coefficient corresponding to external
bias

Both @ and are normalized equations.
(2) PV linearization (MODE 8).
Adjustable low cutoff point, square root extrac-
tion, and 10-segment line segment function com-
putation can be performed on process variables
(PV).
@ Adjustable low cutoff point, square root extrac-

tion.
Output
1/
-25% 3 !
s Low Cutoff Point  |nput
= (Variable) P06 P
Linear Output
/ -25%

Setting range for low cutoff point is 0 to 100.0
%.
@ 10-segment line segment function.

OfF e
Ob e e

{]
~F—4
0106.3 125%

030 S0 9

1

F02 - FOL
10-0
F02 - FO1
10-0
F11-F10
100 — 90
F11-F10
100 - 90

-6.3 <Input < 0 : Output = Input

-25 <Input £ -6.3 : Output = (-6.3)

100 < Input < 106.3 : Output = Input

106.3 < Input €125 : Output = (106.3)

(3) External bias square root extraction (MODE-9).
Adjustable low cutoff point, and square root
extraction can be performed on external bias
input (EB).

Refer to PV linearization described above.
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(4) Bias tracking (MODE 11).
M (manual) to A (automatic) balanceless, bump-
less transfer is performed by using a bias. Even-
tually, an inverse computational result from the
current output is used as internal bias P3.
Either @ or ®’ is selected automatically by
MODE 6.
@: P3 = MV—SV, (PV+P1) — P4 (EB+P2)
®’: P3 = MV-—SV,_ {(PV+P1) + P4 (EB+P2))

However, if the computational result does not fall

inside the range P3L to P3H, a bump will occur.

(Note) If setpoint tracking is selected (see paragraph (5)
below), bias tracking is performed following this
operation.

(5) Ratio tracking (MODE 11)

M (manual) to A (automatic) transfer balance op-

eration is performed by using the ratio for a

bumpless transfer. The inverse computational re-

sult from the current output is then used as the

ratio setpoint.

Either ®” or ®” is selected automatically in
MODE 6.

MV—P4 (EB+P2) — P3
(PV+P1)
MV — P3
(PV+P1) + P4 (EB+P2)

@M: Svn —_

35: SVn o

However, if the inverse computational result does
not fall inside the range of the ratio setting high/
low limits or SVp, is outside the 0 to 8 range, a
bump occurs and the ALM lamp is illuminated.
(Note) If ratio tracking is selected, setpoint tracking (see
paragraph (5) below) does not operate.
(6) Setpoint tracking (MODE 12).

With setpoint tracking, the ratio setpoint is in
agreement with the remote ratio during M
(manual) mode.

Consequently, during M mode the remote ratio
setpoint can be displayed on the front indicator.

(Note) If ratio tracking is selected, setpoint tracking
does not operate.

(7) Preset MV (MODE 14).
With external status input on or off, the mani-
pulated output value can be switched to a preset
MV valve. Data setting range of preset MV valve
(P0S) is —6.3 to 106.3 %. This switching is only
momentary and the output signal do not carry
out the ramp following.
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Table 5-1-2. Operating Mode (MODE).

Number MODE content Data Setting state
1 Start mode 0 Cold start, manual operation, restarts with a manipulated output value of
‘ —6.3%.
HOT start, operation restarts with the status prior to the power failure.

2 mode (o] Duringmode, the remote ratio input value becomes the set point.
Duringmode, data transmitted from a supervisory system becomes the
set point.

3 External status input o] Operation mode cannot be transferred with the external status input.

transferring mode 1 {C, A) — M transfer. During C or A operation, external status off selects
M mode operation.

2 C — A transfer. During C operation, external status off selects A mode
operation.

3 TRK, During A or C operation, if an external status input off, output is in
accord with the external tracking signal.

4 COMP backup mode 0 During a supervisory system failure, output can be manually
transferred to M (manual).

1 During a supervisory system failure, in the A (automatic) Make set-
mode set points are maintained and operation can be tings by
performed. transmit-

- ting

5 Communication write [4] Allows operation/settings from supervisory computer.

1 Inhibits operation/settings from supervisory computer.

6 Computational equation 0 | Computes with computational equation @

1 Computes with computational equation .

7 External bias (o] No external bias input is used.

1 External bias input is used.

8 PV Linearization 0 Neither VE nor FX comiputation for process variable input signal.

1 vVE computation for process variable input signal.

2 FX computation for process variable input signal.

3 Both vE and FX computation for process variable input.

9 External bias
No /E i | bias i .

square root 0 oVE computation for external bias input

1 /E_computation for external bias input.

10 Output squared 0 Computation output is not squared.

1 Computation output is squared.

11 Bias tracking (0] Ratio tracking and bias tracking are not selected.

i ki " .
Ratio tracking 1 Bias tracking is selected.

2 Ratio tracking is selected.

12 Set point tracking 0 Set point tracking is not selected.

1 Set point tracking is selected.

13 PV alarm contact [¢] Alarm output contact 6pens during alarm.

operating mode -
P 9 1 Alarm output contact closes during alarm.
14 Preset manual (o) Preset manual operating mode is inoperable.
operating mode X .
P 9 1 Manipulated output can be switched to preset value when contact input is
closed (ON).

2 Manipulated output can be switched to preset value when contact input is

open (OFF). )
Note) i) All default values are 0.

ii)
iii)

Preset MV is prior to external status input transfer.

Preset MV operates in AUT/CAS mode.
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5-1-5. Keyboard Operation (See Figure 5-1-6.)

[ RATIO SET STATION |
=14 1.0 007

L Tvype—t— paTA ——

— Disptlay

Select Item

e — = — — Displ d
f L playe
ENG SV ENG PV LMT P3 E§ A

wlal=]=

SH MH
SL PL

ooag

CAS
eXT 8 Ol | CHECK Self Diagnosis

00 ! ALARM _—

OgoQ

—N—  ——— TUNING ———

Oooo

v 4 1t —— Data Setting
!
|
= == == |

ooQ

Figure 5-1-6. Functions of Keyboard.

(1) Displaying an item (TYPE)
Press the corresponding key to display the desired
data type (TYPE) and its value (DATA).
If more than one item is assigned to a key the
displayed item changes to the next item in order
each time the key is pressed.

{Example of key operation and display]

(a) SV/SH/SL key. Each arrow mark indicates the ef-
fect of pressing the key once.

I—‘SV —5H — S —~SI/N—‘

(b) ENG/SV key. Each arrow mark indicates the ef-
fect of pressing the key once.

SRH—S5RIL—S5EH—SEL—-5EF
R | ]

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

[Example of key operation and display]
PN/FX key. Each arrow mark indicates the
“effect of pressing the key once.

[~PB1—=P02-~-=P 11— FO] — FO2-- -=Fl1—
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(3) Changing the data value
A data value can be increased or decreased by
pressing one of the TUNING keys (W], &, [A]).
These switches are active only when the TUN-
ING slide switch is set to enable.
[A] : Data increase setting.
: Sets a higher rate of change.

(Press simultaneously with [A] or [W].
: Data decrease setting.

(4) Self diagnostic
The operating state of the controller can be
checked by pressing the CHECK or ALARM key.
The method of display is identical to (1) above.
(Refer to section 5-4).

5-2. Preparations for Operations.

With the instrument placed on a work station or in-
stalled in a panel, prepare the instrument for operation
as describd below.

Assume that the unit is in the housing. Remove
the instrument from the housing as follows:

(1) Push up on the stopper located below the front
panel and draw the unit out. About halfway out
the module will contact an intermediate stopper.
(See Figure 5-2-1).

N

Stopper

Figure 5-2-1. Removing the Instrument Module.
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(2) To remove the instrument from the housing,
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 the Instrument Module.

(3) Detach the connector from the instrument
module. The instrument module is now separated
from the housing. (See Figure 5-2-3).

Connector

Figure 5-2-3. Detaching the Connector.

5-2-1. Installing Special Parts. ‘
Check that the fuse, data memory backup battery
and user (application).ROM are installed. If any of
these items are not installed, refer to Chapter 6-3
““Parts Replacement’ for installation instructions.

5-2-2. Preparations for Operation.

(1) Mounting value action indexes (See Figure 5-2-
4). Locate the indexes to match the direct or re-
verse action of the control value. The indexes can
be removed manually or with a pair of tweezers.

: Closed (control value closed direction)
[0] : Open (control value open direction)

Operation 5—9

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

(2) Making tuning panel settings

~ Set the PV/CALC and SV/P3 selector switches -
on the tuning panel to the correct positions. Next
turn on the power and set the TUNING switch to
ENABLE. The parameters can now be set from
the keyboard.

[[MODEL SMRT-140 *E |

TUNING METER
ENABLE [CALC

|
L1
[
[mJ

RED BLUE
FLAG FLAG

Figure 5-2-5. Setting Selector Switches.

(3) MODE setting
Call mode with the MODE key and set the de-
sired mode by pressing [A] or [W}.

[Display and setting example]

Pushbutton Display . Remarks
MODE MOTE! O
(A MOIE T | If initial “O" setting is

acceptable, advance
to the next mode

(1] MODEZ | | setting.

W MOTEZ2 [ | initial “17 setting is
acceptable, go to next
setting.

(4] MOTET 00

To change mode, keep the [Al and [W] keys pres-
sed for approximate one second. (This is required
to prevent accidential settings).
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(4) ENG. SV setting.

Sets the internal computational ratio high/low limit
(SRH/SRL), engineering unit ratio (SV) 100% and
0% values (SEH/SEL) and decimal point position
(SEP).

SEH corresponds to the 100% value and SEL corre-
sponds to the 0% value on the scale. Moreover, SEP
shows the decimal point position number.

The internal computational ratios corresponding to
SEH and SEL are SRH and SRL.

DATA

Decimal
Point
I Position

[
|
| I | ;

I =
.

4

[Example] Use an internal computational ratio range of
0.000 to 0.800 and an engineering unit ratio range of
0.000 to 0.500.

Pushbutton

Display Remarks

nu6 | The present SRH value i
I—STE\P’I;J Lan'iﬁ" displgyed in the DAT/:j gr:a.
l A Can be used simultaneous-
5RH 0800 ly with. & key.
SR!. 0308 | The present SRL value is
displayed in the DATA area.
\ 4 SR L 0008 | Canbe used simultaneous-
ly with key.
G EH 3808 | The present SEH value is
displayed in the DATA area.
\4 SEH 500 | Canbe used simultaneous-
ly with key.
GEL 3080 | The present SEL value is
displayed in the DATA area.
! & | Can be used simuitaneous-
v SEL “ ly with key.
ENG.SV|| SEF ! | The present SEP value is

displayed in the DATA area.

For details on decimal point

position, refer to the figure

above. :

However, if setting changes

are required, use the Iﬁ
keys.

(

;]

)

Moreover, ENG. PV settings are performed in the
same manner as SEH, SEL and SEP above. For ex-
ample, when setting engineering unit flow rate
ranges of 0.0 m3hr to 100.0 m*/hr, set PEH=1000,
PEL=0 and PEP=3.

SV, SH and SL settings.

Inside the SEL to SEH range set in (4) ENG.SV
above, set engineering unit ratio (SV), and ratio set-
ting high/low limits (SH, SL).

However, when SH and SL are not set, the ratio set-
ting limits are set to their initialized values.

IM 1B4D4-02E
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[Example] Set SV=0.200, SH=0.450 and SL=0.100 us-
ing an engineering unit ratio range of 0.000 to 0.500.
After setting SEH=500, SEL=0 and SEP=1, follow the

procedure below to set them.

Pushbutton Display Remarks
Sy 0000 | The present SV value is
L type-f LpaTa+ | displayed in the DATA area.
Al SVy 8285 | Canbe used simultaneous-
ly with key.
GH Q500 | The present SH value is
L TypeLpatad | displayed in the DATA area.
5H 0458 | Can be used simultaneous-
ly with key.
5. 8 Uﬁ] The present SL value is
Lrype-!Lpatad | displayed in the DATA area.
Al G ¢ 0100 | Can be used simultaneous-
ly with key.
(Note) The decimal point position is determined by the

(©)

SEP setting. Moreover, PH, PL, MH, ML, P3H, P3L,
VL and DL are set in the same manner.

Setting other parameters

Set all parameters necessary for control and compu-
tation. It is convenient to write the setting param-
eters in the spaces provided on the sidepanel label.

[Parameter setting example]

Setting the internal bias P3 to 10.0%.

Pushbutton Display Remarks

PI Qg The present P1 value is
N displayed in the DATA area.

1] Fe 0o The present P2 value is
N displayed in the DATA area.

m F3 ags The present P3 value is
LTyPe-! LpaTa | displayed inthe DATA area.
Al F3 100 | canbe used simuitaneous-

ly with key.

(Note)  After selecting computational equation @ or ®, set
all unnecessary parameters to zero.
(7) Data that can be monitored

®

See Table 5-1-1 “Names and Functions of Tuning
Panel Keyboard Switches”.

Inclined mounting

When the indicator is mounted at an angle from the
vertical, the indicator zero adjustment must be
recalibrated. Refer to item 6.2 for the correct cali-
bration procedure.

After completing all the necessary preparations, dis-
connect the power plug, install the instrument in the
panel, connect the I/O signal wires and finally con-
nect the power supply.
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5-3. Startup and Operation.

5-3-1. Manual Startup.

(1) Manual operation with manual control lever

(a) From the C/A/M selector switches, select .
(The lamp inside the pushbutton lights, see
Figure 5-3-1.)

e emm———

£l
E Pushbutton Switch

Figure 5-3-1. Selecting the Control Mode.

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

Setting Using Push

/ Button Switches

Manual

l —=a72 | / Operation Lever

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

(c) Set the desired value using the SET pushbutton
switches. (Refer to Figure 5-3-5.)

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

eration.

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

When the ALM lamp on the front panel is illumi-
nated, it indicates that some signal failure occur-
red. Use |CHECK | and [ALARM] on the side
tuning panel to diagnose and correct the failure. If
the FAIL lamp is on, there is some problem in
the ratio set station itself. Refer to section 5-5.

(2) Transferring from manual to automatic operation
Depress in the control mode selec-
tor switches marked . The lamp in switch
illuminates and the station transfers to automatic.

Operation 5—-11

“—_—_;U—. FL 1| _Fail Lamp (red)

0 o1
35 ABM/‘/Alarm Lamp (yel!ow)A
3.0

0
80

50 2.9
Ex

Figure 5-3-3. Fail and Alarm Lamps.

5-3-3. Normal Operation.

(1) Transferring between operating modes
The operating mode of the station can be freely
changed by depressing the , or
pushbutton switches. (See Figure 5-3-1). (How-
ever, note that direct transfers from to
mode are not allowed.)

(2) Parameters setting on the tuning panel
If parameters must be altered, remove the unit
from its housing and set or.alter the parameters
on the tuning panel. After completing the setting
operation, turn the TUNING switch back to the
INHIBIT position to prevent accidential parameter
changes. ’

5-4. Action to be Taken when FAIL or ALM

Lamps Light.

Any faults in this unit or in the signal connections
are shown by illuminated FAIL or ALM indicators. If
either of these indicators illuminate or flash, immedia-
tely take appropriate action as described below.

" 5.4-1. Action when FAIL Lamp Lights.

An illuminated FAIL lamp signifies that a serious
error has occurred.

(1) Monitor the current output signal and set it at a
safe level using the manual control lever.

(In FAIL status, the current output can be direc-
tly controlled by the manual control lever. The"
value of the analog and digital output signals de-
pends on the type of fault.)

At this time, the process variable indicator (red
pointer) indicates the value of the process variable
input signal (between terminals 1 and 2 )

(2) By inserting the connecting cable from the
standby manual station SPBD into the jack in the
low area of the housing, switch the output signal
from the SMRT+E to the SPBD.

(3) Select the CHECK item on the front tuning panel
and examine the basic cause of the error. (Refer
to section 5-4-4). :
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5-12 Operation’

5-4-2. Action when the ALM Lamp Lights.

The ALM lamp lights if the high or low limit
alarms of the station operate, or when input-output
signals are disconnected.

Select the “CHECK” item and “ALARM” item
on the tuning panel, and display the cause of failure.
(Refer to 5-4-4 and 5-4-5.)

Take appropriate measures corresponding to the
cause of the fault.

Model SMRT*E

5-4-3. Action when ALM Lamp Flashing.

If the data backup battery voltage is low, the alarm
lamp begins to flash. The battery should be replaced
(refer to section 6.3.4 for the replacement procedure).

Notes:

(1) If the ALM lamp begins to flash during normal operation,
replace the battery within one month.

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

Battery Check Button

Battery Check Point \
Input Indicator\

Output Selector Switch——— ||

Maripulated Output Indicator —_—] il

Manual Control Knob/ V.

Connector Cable —

Housing

Housing Connector

Controller

Figure 5-4-1. Connecting to the Controller Housing Connector.
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5-4-4. CHECK Display.
The CHECK display items are listed below.

Lamp S:;EI?; Diagnosis
- o Normal.

FAIL 0l Fault in A/D converter.

FAIL g2 Fault in D/A converter.

ALM 04 Arithmetic range overflow.

ALM 08 Input overrange.

ALM 20 Data memory backup battery not
installed, or (lamp flashing) low
battery voltage.

ALM 4 Current output signal line open or
short circuit.

FAIL 810 RAM memory data lost.

ALM PWRERR | Supply voltage too low.

FAIL —_— Instrument fails. (A display is impossible.)

Since the set parameters are initialized when CHECK=80
is displayed and the ALM lamp is illuminated, set all the
set points again on the side panel.

If two or more faults occur at the same time, the
displayed value is the total of the individual display
values (sum of the hexideciaml numbers).

[Examples] ‘

CHECK OC
OC = 04 + 08 (arithmetic range overflow, input
overrange).

CHECK RO

AO = 20 + 80 (battery voltage low, data lost)
The displayed value returns to 00 when basic cause
of the fault is removed.
However, display 80 (lost internal data) does not
return automatically to 00.
The key must be used to set the display to 00.

QOperation 5-13

5-4-5. ALARM Display.
The ALARM display items are listed below.

Lamp gll‘sg?ah: Diagnosis
— (1N} Normal.

ALM 01 PV high limit alarm.

ALM 02 | PV low limit alarm.

ALM 04 SV high limit alarm.

ALM g8 SV low limit alarm.

If two or more alarms occur at the same time, the
displayed value is the total of the individual values
(sum of hexidecimal values).

[Example]

ALARM 06

06 = 02 + 04 (process variable low limit plus
ratio setting high limit alarm)
The displayed value reverts to zero when the basic

-cause of the alarm is removed.
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del SMRT*E

MAINTENANCE.

The chapter explains relatively simple instrument
calibrations and parts replacement procedures.

6-1. Equipment Required for Calibration.

Sta

ndard DC voltage source:
Yokogawa’s type 7651 or equivalent.

Digital muitimeter:

Yokogawa’s type 7562 or equivalent.

6-2. Indicator Inspection and Calibration.

6-2-1. Process Variable Pointer Zero Adjustment.

m

0)
3

@

)

6

The side-panel slide switchi is used to set PV.
Apply 3.0V DC from a standard voltage source
between input terminals 1 (+) and 2 (—). Refer
to section 3-1-2.

Confirm that the process variable pointer is at the
50% = 0.5% calibration mark on the scale.

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%.

Set the input signal alternately to 1.0V, 2.0V,
4.0V and 5.0V and ensure that the indicator re-
spectively reads the 0%, 25%, 75% and 100%
points using the calibration marks. Allowable toi-
erance is =0.5% of span.

Check each calibration mark at the position
where line of sight and set point value indicater
are horizontal.

If the indicator is not within the 0.5% tolerance at
any of the calibration points in step 4 above, input
3.0V DC again and adjust the indicated value
slightly within the range 50% =+ 0.5%.

Repeat step 4 above. Repeat steps 4 and 5 until
all points fall within tolerance.

Maintenance

Figure 6-2-1. Zero Adjustment for Process Variable

Indicator.

6-2-2. Adjusting the Setting Indicator Zero.

Set slide switch on the side panel to SV and select

mode.
(1) Apply a 3V DC standard voltage to input termi-

nals 3 (+) and 4(—) from a standard voltage
source.

Phellips Screwdriver

(2

Figue 6-2-2. Zero Adjustment for Set Value
Indicator.

Adjust using the same procedure as described in
steps (2) thru (6) for the process variable indica-
tor (6-2-2). Figure 6-2-2 shows zero point adjust-
ment for set value indicator. ‘
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6—2 Maintenance

6-2-3. Manipulated Output Indicator Zero Adjust-
ment. .

(1) Connect an ammeter (7562) across current out-
put terminals A (+) and B (=) (refer to section
3-1-2). Insure that the unit is in mode.

(2) Set the output indicator exactually in the center of
the scale. Confirm that this setting produces an
output of 12 mA. (allowable tolerance is £2.5%)
Check each major scale graduation at the posi-
tion where line of sight and output pointer are
vertical. :

Pointer
D N
A N\
hHllHN‘mllml

0% 2% 50% 75% 100%

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

(3) If necessary, adjust the indicated value with the
zero adjustment shown in Figure 6-2-4.

(4) Set the pointer to the 0%, 25%, 75% and 100%
major graduation points on the scale. Insure that
the output current is 4 mA, 8 mA, 16 mA and 20
mA respectively at these points (allowable toler-
ance ==2.5%)

(5) If any of the points in step (4) is out-of-tolerance,
repeat step (2) and adjust the zero adjustment
while keeping the indicated value within the
allowable tolerance.

(6) Repeat step 4. Repeat steps 4 and 5 until every
major graduation point falls within tolerance.

of ot

=

Phellips Screwdriver

Figure 6-2-4. Zero Adjustment for Output Indicator.

IM 1B4D4-02E
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6-2-4. Inclined Mounting.

If the instrument is to be mounted at an angle, ad-
just the process variable indicator (6-2-1) and set
value indicator (6-2-2) with the instrument mounted
at the actual mounting angle.

6-3. Parts Replacement.

6-3-1. Replacing Nameplate. ,

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

Figure 6-3-1. Replacing Nameplate.

6-3-2. Replacing Scale Plate.

Open the lid on the top of the front panel with the
instrument module pulled out a short distance. Re-
move the press-fit retaining cap using a small regular
screwdriver. To remove the scale, grasp the upper end
of the scale with a pair of tweezers and pull the scale
out. Insert a new scale plate and replace the cap.
[Removing the scale plate]
® 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).




Model SMRT*E

/

Figure 6-3-2. Replacing Scale Plate.

6-3-3. Replacing Fuse. ‘

Ifa problexh seens to be associated with the fuse
itself, inspect the inside of the fuse holder for contami-
nation or poor contact.

Recommended fuse replacement interval: 3 years

(1) To remove the fuse, unscrew the fuse holder cap
in the direction of the arrow on the cap. The cap
and fuse can then be removed.

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

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

Fuse Part No.: S9510VK
Rating t1A

Maintenance 6—3

6-3-4. Replacing Data Memory Backup Battery.
Note 1: The power should be turned on to the unit
while the battery is being replaced. If the bat-
tery is changed with the power off, the
memory data will be lost.
Recommended replacement intervals:
About 5 years (charging, at ambient temperatures
below 45°C)
About 1 year (shelf-life, at ambient temperatures
below 45°C)
(1) Draw the ratio set station module out a short dis-
tance from the housing and remove the battery
cover and the battery. (See Figure 6-3-4).

Figure 6-3-3. Replacing Fuse.

Figure 6-3-4. Removing Battery Cover.

(2) Install a new battery and fit the battery cover
securely in place. (See Figiire 6-3-5). ‘

(3) Insure that the ALM lamp has stopped flashing.

Note 2: Do not change just the battery inself. Always
replace the case and battery at the same time.

Note 3: Use a high impedance voltmeter to measure
the battery voltage.

Note 4: When placing the new battery in the battery
case after removing the old battery, be sure to
observe correct battery polarity.
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Maintenance

0
|/

P e

Figure 6-3-5. Replacing Data Backup Battery.

Precautions For Data Backup Battery Installation
and Storage

0y

)
(3
@
(%)

(6)

Ambient Temperature: —10 to 60°C

Ambient Humidity: 5 to 95% (noncondensing)
Location free from corrosive gases.

Do not charge the battery.

Do not place the battery in a fire.

Do not short together the positive and negative
poles of the battery.

Refrain from heating or attempting to disassemble
the battery.

Carefully observe correct polarity when connect-
ing the battery wires.

1M 1B4D4-02E
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Customer Model SMRT (Style E) YEWSERIES 80

Maintenance Ratio Set Station
Parts List

ltem Part No. Qty Description

1 E9711TG 1 Cover

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

3  Y9422NP 1 Tag No. Label (blank)
4 E9711DH 1 Battery Assembly

5 E9711GQ 1 Cover

6 E9714DZ 2 Data Label

YOKOGAWA ’ © Copyright AL‘Jg. 1986 (YK). 3rd Edition : Apr. 19?8 (YK) CMPL 1B4D4-03E
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Apr. 1988

Item Part No.

MW NS

ol

E9714AJ

E9714LD
EQ714FD

Below
E9716YB
E9716YS
S9510VK
Y9306JB

E9711FG
E9711HA
E9711KA

- E9711KE

E9711KC

E9711KD
E9711TD
E9711TE
Y9306JB

Qt

<

- _._‘_._._.|

0 =

[ S G G

14

Description

Meter Assembly (see page 4)
Scale {specify range when ordering)
Control Assembly

1/0 Board Assembly

CPU Board Assembly

Power Supply Unit
For 100 V Version
For 220 V Version

Fuse — “1A"’
Pan H. Screw, M3 x 6

Plate (blank)
Bracket
Knob

Plate
Tip—“C"”

Tip—"0"

Stopper

Screw

Pan H. Screw, M3 x 6

CMPL 1B4D4-03E
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GO hWN ~

E9714AJ Meter Assembly

Part No.

E9714AK
E9711DA
E9711FH
E9711KM
Y9306JB

Description

Meter Assembly

Frame Assembly
Knob

A/M Unit

Pan H. Screw, M3 x 6

- CMPL 1B4D4-03E

Apr. 1988
Printed in Japan



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

L O | Terminal D inti
Designation escription
R CRNO
I ® L 5 AC or DC Power Supply
® @© N (DC : polarity reversible)
© @ = Ground
® ©®
® ®®
g ®Q_/ Signal Terminal
®
. ARR - o) ®@ (Note 1) Be careful for which Signal Terminals
Signal Terminal< ® ®@ have L, N terminals, too.
{Note 1) \® @@
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 (KI1V), conforming to
JIS C3316.
(3) After completing the power supply and ground wiring, mount the power terminal cover.

© igh . (YK). dition : Mar. (YG) IM 1B4F1 - 11E
YOKOGAWA ’ FDCNOS_)’;SQ(;QI\.A? 1991 (YK). 1st Edition : Mar. 1991 (YG)





Model　SMRT（Style　E）Ratio　Set　StationYEW∫ERIE＝80IMIB4D4−02ElMIB4D4−02E5th　EditionNotices■Regarding　This　User’s　ManUal　　　　　　　　　　　　（1）This　manual　should　be　passed　on　the　end　user．　Keep　at　ieast　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　EIec。　　　　　　　　　　　　　　　tric　Corporation（hereinafter　simply　referred　to　as　Ybkogawa）does　not　guarantee　　　　　　　　　　　　　　　that　the　functions　will　suit　a　particular　purpose　of　the　user　　　　　　　　　　　　（4）Under　absolutely　no　circumstances　may　the　contents　of　this　manual　in　part　or　in　　　　　　　　　　　　　　　whole　be　transcribed　or　copied　without　permission．　　　　　　　　　　　　（5）The　contents　of　this　manual　are　subject　to　change　without　prior　notice．　　　　　　　　　　　　（6）Every　effort　has　been　made　to　ensure　accuracy　in　the　preparation　of　this　manual．　　　　　　　　　　　　　　　Should　any　error　or　omissions　come　to　your　attention　however，　please　contact　your　　　　　　　　　　　　　　　nearest　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　when　repIacing　parts　or　con−　　　　　　　　　　　　　　　sumables．　　　　　　　　　　　　（3）Modification　of　the　product　is　strictly　prohibited．　　　　　　　　　　　　（4）Reverse　engineering　such　as　the　disassembly　or　decompilation　of　software　is　　　　　　　　　　　　　　　strictly　prohibited．　　　　　　　　　　　　（5）No　portion　of　the　software　supplied　by　Ybkogawa　may　be　transferred，　exchanged，　　　　　　　　　　　　　　　leased　or　sublet　for　use　by　any　third　party　without　the　prior　permission　of　Ybkogawa．■Force　Majeure　　　　　　　　　　　　（1）Ybkogawa　does　not　make　any　warranties　regarding　the　product　except　those　men−　　　　　　　　　　　　　　　tioned　in　the　WARRANTY　that　is　provided　separately．　　　　　　　　　　　　（2）Ybkogawa　assumes　no　Iiability　to　any　party　for　any　loss　or　damage，　direct　or　indirect，　　　　　　　　　　　　　　　caused　by　the　user　or　any　unpredictable　defect　of　the　product．2004，05．01−00Model　SMRT菅EContentsCONTENTS5セα’o〃77f々P∂9ε●．　■ーム23．4．5．6．●●INSPECTION．．．．．．．．．．．．．．．．．．．．．．．．．．．．6．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．1＿1GENERAL．．．．．．．．．．．．．．．．．．．．．．．　　　　　　　　．．．．．．．．．．．．．．。．．．．．．．9．．．．．．．．2−12−1．　Standard　Specifications．　．．．．．．．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．2−12−2．　Options．．．．．．．．．．．．．．．．．．．9．．．．．．．．．9り．．．　．．．．．．．．．．．．．．．．．．◆．．．．9．．．．．．2−2．2−3．　Spare　Parts　Suppned．　．．．．．．．．∴．．．．．．．．．．．．．．．．．．．．．．．。．．．．．．．．．．．．．．．．．．．2−22・4．Model　and　Suf匠x　Codes．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．　　．2−21NSTA肌ATION　AND　WIRINGら．．．．．．．．．．．。．．．．．．．．．．．．．．．．．．．．．璽．．．．，．．．．．．3−13●1．　Installation．。．．．．，．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．6．．．．．．．．．　　　　。3−13−2．Wring．．．．．．．．．．．．．．．．．塵．弓．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．，．．．．．．．．．3−13−3．Tefmina1』Board　Wiring．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．3−2おASIC　OPERAT夏ON．．．．．．．．。．．．．．．．．．．．．．．．．．．．。．．．．．．．．．．．．．．．．．．．．．．　　．4−14−1．　Description　of　Circuit　Operation　　　　　　　　　　　　　　　　　　　　　　　　　．4−1　　　　44−1．Circuit　Features．．．．．．．．。．．．．．．．．．．．．．．．．．．．．．．．．．　　　　　．．．　　　．4−1　　　　4−1−2．Control　Loop　Con藪guration　Example．　　　　　　　．．．．．．．．．　．．．．．．4−1　　　　4。1・3．Circuit　Operatinn．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．4−10PERATION．．．．．．．．．．．．．．．．．．．．．．．．．6．．．．．．．．．．．．．．．．．．．．．．魯．．．．．．．．．．．　　．5−15−1．　Front。　and　Side−Panel　Features．　．．．．．．．．．。．．．．．．．．．　　　　　　　　　　　　　　　　．5−1　　　　5−1−1．Station　Front　PaneL．．．．．．．．．．．．．。．．．．．．．．．．．．．．．．．．．．．．．，。．．．．．．．．．5−1　　　　5⇔1・2．Tuning　Panel　Configuration　．．．．．．．．．．．．．．．．．．．．．．．．．．．．。．．．．．．．．．．．5−3　　　　5−1−3．Explanation　of　Keyboard　Functions．．．．．．．．。．．．．．．．．．．．．．．．．．．．．．．．．．5−5　　　　5−1−4。Operation　Mode　Functions．．．．．．．．．．．．．．．．．．．．．．．．．．．．，．．．．．　　　．5−5　　　　54−5．Keyboard　ODeration．．．．．，．．．．．．．．　　　　　　　　　　　　　　　　　　　　　．5−85−2．　Preparations　for　Operations．．，。．．．．．．．．．．．．．．．。．．．．．．．．．．．．．．．．．．．．．．．．．．．．5−8　　　　5−2−1．Installing　Special　Parts？。．．．．．．．．．．．．．．．．．．。．．．．．．．．　　　　　　　　　　　　．5−9　　　　5−2−2．Preparations　fbr　Operation．　．．．．．。．　．．．．．．，．．．．．．．．．．．．．．．．．．．．．　　．5−95−3．　Startup　and　Operation．．。．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．　．．．．．．．．．　　　　　　．5−11　　　　5−3−1．Manual　Startup．．．．．．．．．．．．．．．．．．　　．．．．．．．．．．．．．．。．．．．．．．．．．．．．．5−11　　　　5−3−2．Alarm　Check　and　Trans免r　to　Automatic　Operation．＿．．．．．．．．．．．．．．．．5−ll　　　　5−3−3．Normal　Operation．．．．．．．．ざ．．。．．．．．．．．．．．．．．．．．．．．，．．．．．．．．．．．．．．．．．5−115−4．Action　to　be　Taken　when　FAIL　or　ALM　Lamps　Light．．．。．．．．．．．．．．．．．。．．．．．5−11　　　　5−4。1．Action　when　the　FAILレamp　Lights．．．．＿．．．．．．　　　　　　　　　　．5−11　　　　5。4−2．Action　when　the　ALM　Lamp　Lights．　　　　　　　　　　　　　　　．5−12　　　　5−4−3・Actiop　when　the　ALM恥amp　Flashes．．…・＿．＿．＿＿．．．＿＿＿5−12　　　　5−4−4．CHECK　Display．．．．．．．．．．．．．．．．．．．．．．．　＿．．．．．。．．．．．．．．．．．．　　．5−13　　　　5−4。5．ALARM　Display．．．．．．．．．．．．．．。．．．．．．，．．．．．．．．　　　　　　　．．．．．．5−13MAINTENANCE．．．．．．．．．．．．．．．．。．．．．．．．．．．，．6−1．Equipment　Required敢）r　Calibration．．．．．．’．．　　．．．．．．．．．。．．．．．．．．．．．．．．6−2．　Indicator　Inspection　and　Calibration．．．．．．．．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●　　　　■　　　　■　　　　．　　　　o　　　　●　　　　●　　　　■　　　　06−2。1．Process　Variable　Pointer　Zero　A（恥stment．．．．．6−2−2．A（萄usting　the　Setting　Indicator　Zero．．．．．．．．．．．6−2−3．Manipulated　Output　Indicator　Zero　A（加stment．6−2−4．Indined　Mounting．．．．．．．．．．．．．．．．．．．．．．．．．．．1　1　111　1一一一幽哨1010101010．●　　O　　●　　●　　●●　　　●　　　■　　　・　　　●●　　　■　　　●　　　■　　　■●　　　●　　　O　　　■　　　●●　　　●　　　●　　　●　　　●●　　　●　　　●　　　●　　　●●　　　●　　　・　　　●　　　■O　　　●　　　■　　　．　　　●．　　　●　　　●　　　●　　　●●　　●　　■　　・　　●”““h““”“”…“”““””“””“””””日U““””n“”“““U“∵．“爪“eう6丙∠内∠内∠内∠り」り」一一囎崩騨一一101010！0！01010　9■　”　o■日“”””””“”“09　し“n●e・m”飢“沁”““”““””““…”““””””””N一“一“”““”””””“““”””““““”…””““”““…“””“”““””””90”809000”99000099990000■■”■o””o■臼“oogooo”一。”oo■ooo●肌6−3．Parts　Replacement．．．．．．．．．．．．．．．．．．．．．．．．．．．＿．．．．．．．．．．．．．．．．．．．．．．＿　　　　　6−3−1．Replacing　Nameplate．．．．．．．．．．．．．．．．．　　　　　6。3−2．Replacing　Scale　P量ate．．．．．．．．．．．．．．。，．　　　　　6−3−3．Replacing　Fuse．．．．．．．．．．．．．．．．．．．．．．．．　　　　　6−3−4．Replacing　Data　Memory　Backup　Battery．Customer　Maintenance　Parts⊥ist．．．．．．．．．．．．．．．．．．．．．．．．◎Copyright　Oct．1986（S｝．5th　Edition［B］：Aug．2006（KP｝．．．．CMPL　IB4D4−03EPOWER　SUP肌Y　TERMINALS　fbr　PANEレMOUNTED　INSTaUMENTS（fbr／HTB）　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　IM　134F1・11E　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　lMIB4D4・02EModel　SMRT菅Elnspection1−11．INSPECTION．　　This　instrument　was　thoroughly　tested　at　the　fac−tory．befbre　shipment．　However，　when　you　receive　thisinstrument：・））ーユ（∠（（（3）　　If　you　have　any　questions　about　this　instrumentplease　contact　either　your　nearest　Yokogawa　Sales＆Service　Omce　oτYokogawa　Electric　Corporation，Tokyo，　Japan．Inspect疲）r　visible　damage．Con丘rm　that　the　model　and　su伍x　codes　shownon　the　shipping　documehts，　and　also　on　thenameplate　on　the　side　panel，　are　the　same　as　onyour　order　sheet．Confirm　that　all　accessories（see　Section　2−3）arepresent．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，曳Figure　1。1．　Model　SMRT＊E　Ratio　Set　Station．lMIB4D4−02EModel　SMRT斎E2．GENERA：L．　　The　SMRT　Ratio　Set　Station　is　used　in　control　sys−tems　in　which　two　or　more　process　variables　must　beheld　within　a　certain　predetermined　ratio．　It　has　abroad　range　of　application，　such　as’flowrate‘ratio・conごtrol　and　load　distribution　setting　in　boiler　contro1．●Abuilt−in　microprocessor　enables　the　SMRT　Ratio　　Set　Station　to　cover　a　wide　range　of　ratios．●Asingle　SMRT　model　can　support　two　dif陀rent　　computational　expresSions．●Coemcients　can　be　easily　set　with　the　side−panel　　pushbuttorl　switches．2−1．Standald　Sp�t血cations．Input　and　Output　Signal　SpecificationsAnalog　Input　Signa1：1to　5V　DC，4PointsAnalog　Output　Signa1＝1to　5V　DC，2Points　　4to　20　mA　DC，1point．Status　Input　Signal：1No−voltage　or　voltage　contact，2　　POInts．Status　Output　Signal：．　Transistor　contact，4points．：Fail　Output　Signa1：Transistor　contact，　l　point．Indica重ing，　Setting，　and　Operating　FunctionsMo▼ing　Coil　Indicator：Dual　index（redlblue）．Red　index：Process　variable　input　or　ratio　value．Blue　index：Ratio　set　point　or　internal　bias　set　point．Output　Indicator＝Moving　coil　type，　with　two　memory　　indexes　and　valve　openlclose　indexes．Ratio　Setting：Manual　and　remote　setting．Manual　setting：From　fピont−panel　pushbutton　switches　　and　tuning　Pane1．　Variable　to　40　sec．！fuU　scale．Remote　setting：By　remote　ratio　signals（in　C　mode　　only）．Mode　Transf毎r：Cmode（C）ノAuto（A）1Manual（M）．　　　Instlument　f士011t−panel　pushbutton　switches（with　　　bu韮t一�q血dicatoτ1amps）and　exte：mal　status士nputs　　　effect　instrument　mode　trallsfers　betwee皿these　　　thぼee　modes．Manual　Output：Set　by　two−speed　lever　action．Setting　Computational　Coe伍cients／Parameters＆Selecting　Display　Data：Uses　a　16−key　keypad　on　the　　　tuning　Pane1（side　pane1）．Mode　Transfer　by　Status　Input：External　Mode　Transfer：　　　EXT．　MAN：（C，　A）・一→Mtrans免r＝Genera12−1　　　　During　C　or　auto　mode　operation，　manual（M）　　　　mode．is　established　with　contact　input　status　　　　being　set　to　OFF．　　EXT．　AUT：C←一・→Atransfbr．　　　　Durlllg　C　mode　operation，　auto（A）mode　is　es−　　　　tablished　with　contact　input　stafus　being　set　to　　　　OFF．　　EXT．　TRK：External　signal　tracking．　　　　During　auto　or　C　mode　operation，　the　output　　　　R）llows　the　output　tracking　input　signa1　as　con−　　　　tact　input　status　is　set　to　OFF．Preset　MV：Dunng　auto　oτCmode　opeτation，　output　　is　set　to　a　predetemlined　M（manual）mode　output　　value　as　contact　input　sta加s丞set　to　ON　o■OFF．　　Output　setting　ra：【1ge：一6．3　to　106．3％．Mode　Status　Output：ModeCAM｛C・A11M　ContactClosedClosed．OpenC1（A・M｝ContactClosedOpenOpenComputational　FunctionsRatio　ExpressionsComputational　Expression　A：　　MV＝SV、（PV十P1）十P4（EB十P2）十P3Computational　Expression　B：　　M：V＝SV。｛（PV十P1）十P4（EB十P2）｝十P3　　where，　　MV：manipulated　variable　　PV：process　variable　　EB：external　bias　　SVn：internally　computed　ratio　　Pl　to　P4：computational　parametersRatio　Setting：　　Range：The　high　limit（SRH）and　the　low　limit　　　　　（SRL）ofSVn　can　be　set　in　the　range　f『om　O．000　　　　　to　8．000．　However，　SRH　and　SRL　must　satisfy　　　　　the　relationship　SRH−SRL≧0．1．Alarm　FunctionsAlarm　Actions：Process　variable　high！low　limit　　alams，　ratio　set　point　limit　alarm．’Output　Contacts：One　each　fbr　high　and　low　limit　　alarms（No　ratio　set　point　limit　aiarm　output）．　An　　open　or　closed　alarm　contact　can　be　selected　ffom　　the　tuning　Panel．　Contact　open　during　Power　　飴ilure．Alarm　Indicat．ion：Front−pane1‘‘ALM”Iamp．lMIB4D4−02E2−2GeneralMode11SMRT箭EMountingMounting：Flush　panel　mountlng．　Instruments　are　ln　　housings，　and　can　be　mounted　either　separately　or　　side−by−side．1耳strument　may　be　inclined　up　to　75。　　食om　vertical（rear　of　instrument　lower　than　fピont）．　　（lndicator　zero　may　require　rea（加stment．）Wiring＝Signal　Wiring　tolfrom　the　Fieldl　ISO　M4　size（4mm）　　screws　on　terminal　block．Power　and　Ground　Wiring：　100Vversio11：JIS　C　8303　two−pin　plug　with　earth−　　　ing　contact．（IEC　A5−15，UL498）220Vversio11：，CEE　7　VII（CENELEC　standard）　　　plug．Cable　Length：300　mm．Housing　Dimensions：182。5（H）×87（W）×480（D）　　　（mm）D：depth　behind　panel．Weights＝　Controller　Less　Housing：3．3　kg．Houshlg＝2kg（excludlng　mounting　kit）．2−2．Options．1A2ER：For‘‘220　v　version”power　supply．！MTS：Station　supplied　with　kit　fbr　separate　mount−　　ing．／SCF−G□M：Mounting　klt　bezel　color　change　from　　standard　color（b茎ack）．　Choose　color　from　set　of　　optional　colors（see　GS　22DIF1−E）．　Speci智color　　code　in　the　box□．／NHS：No　housing　with　instrument．　See　GS　lB3FI　to　　order　housing　separately．／NPE＝Engraved丘onレpanel　nameplate．2−3．Spare　Parts　S11PPKed．Fuse：1A，　quantity　one．1、abels　to　RecordTuning　Data：Two　sheets．Not£：The　fuse（S9510VK）is　the　dedicated　fuse，　Do　not　　　　　use　it負）r　other　products．Nom翼a10perating　ConditionsAmbi。nt　T・mp・・atu・e・Ot・50。C．Ambient　Humidity：5to　90％relatiYe　humidity　　（non、一condensing）．Power　Supply：Two　versions，　for‘‘100　V”（standard）　　Gr‘‘220　V”（option1A2ER）．　Both　versions　may　　use　AC　oτDC，　without　challge　to　the　instrument：Versio額100V220VDC｛polarity　reversiblel20to　130　V120to　340　VAC（47　to　63　Hz｝80．to　138　V138to　264　V2−4．Model　and　Suf五x　C偵1es．ModelSuffix　CodesDescriptionSMRT，　　　…　　　　　　　　　　●　　　∩　　　．　　　9　　　・　　　●　　　○　　　．　　　．　　　，　　　●　　　●　　　■　　　の　　　■　　　■　　　■　　　●　　　■　　　●　　　・　　　9　　　●Ratio　Set　StationProcess魔≠窒奄≠b撃??odicator	1．．．．．．．曹．．．r．．．．．．．幽．．	ith　process　variable　indicatorunction　　　　　　4．．．．．．．。．．．．．一．．．．．．	nhanced　type0．．一一．．．．．層．．．．．．．	lways　Otyle　code	E．．．．．．．．．．．．．	tyle　Eommon　options	A2ER／lTS／rCF−G口M／mHS／mPE	20V　power　supplyW奄狽?　mounting　kitB?ｚｅｌ　cQlor　changeW奄狽?ｏｕｔ　housingW奄狽?　engraved　nameplateMIB4D4−02EModel　SMRT柴E1nstallation　and　Wirlng3−13．1：NSTA：旺ATION　A：ND　WI：RI：NG．3」1．Instanation．　　To　install　this　instrument，　re角r　to　instructionmanual　IM　IB4F1−Ol：E．　lllnstallation　Manual　fbr　Pane1−Mounted　Instruments”．3−2．Wiring．　　Connect　extemal　wires　to　the　terminal　board　onthe　reaτof　the　housing　with　4　mm　screws．　Table　34shows　the　terminal　connections　for　this　station．　Co11一：nect　wまres　in　accoτdallce　with　the　model　and　suffixcodes．W面ng　Precautions：（1）Furnish　all　cable　ends　with　solderless’crimp−on　　　　lugs．（2）Connect　external　voltage−andlor　no−voltage−1evels　　　　contact　input　so　that　the　values　specified　in　　　　Figures　3−1　and　3−2　are　obtained．　Conductor　re−　　　　sistance　and　consequent　voltage　drop　must　be　　　　田ken　into　account．　For　contact　input　specifica−　　　　tions，　refbr　to　GS　IB4D4−E　at　the　end　of　this　　　　manual．（3）When　drlving　remote　equipment　such　as価and　　　　alarm　outputs，　using　transistor　switch　con−　　　　tacts，　wire　in　accordance　with　the」bllowing　in−　　　　structlons．　　　　●Do　not　connect　any．10ad　exceeding　the　contact　　　　　　rating　of　30V　DC　200　mA．1　　　　●Connect　a　protection　diode（surge　absorber）in　　　　　　parallel　with　inductive　loads　such　as　relays　to　　　　　　protect　the　transistor　switch宜om　transients　　　　　　when　energizing　or　deenergizing　external　cir−　　　　　　cuits．（See　Figure　3−3）．　　　　●Match　the　power　polarity　to　the　termina1，mark−　　　　　　ings　when　conllecting　the　power　supply　used　to　　　　　　drive　the　external　equlpment．（See　Figure　3−　　　　　　3）．　　　　●Transistor　contacts　cannot　be　u3ed　direbtly　to　　　　　　switch　（open　and　close）　alternating　current　　　　　　　（AC）1gads．　Relays（or　similar　devices）must　　　　　　be　used　between　the　transistor　switch　apd　the　　　　　　　load．（See　Figure　3。4）．　　　　　　　　　　　　　　　　　　　璽一SMRT菅E　　　　　　　　　　　　　　　　　L一＿Close：しess　than　200ΩOpen：Greater　than　100　kΩFigure　3−1．　External　Contact　Input　Connections．VoltageCurrentON　：一〇．5　to＋1　VOFF：　4．5　to　30VoSMRT静Eo騨：Figure　3−2．　Voltage　L，evel　Input　Connection．SMRT畳Eo1Protection　Diode　　　　o　　　　　　　　’、、＿＿　　　　　　1　∈xte「nal　�`＿1　Power　Supply℃oOJ列3ヒL。。．。，。。。一　　　　nect　this　way．Figure　3−3．　Contact　Outpu重Connection　to　Extemal　　　　　　　　　　：Load．SMRT骨E一一oProtection　Diodeo　・●一→r：一1」　Relay即，一一@「一−lJ急で口。』〜　　　　　External　Power　AC　Power一」謝も。）　Supply：Fig田e　3−4．Connections　for　Switching　anAlternating　Cuπent（AC）：Load．1MIB4D4・02E3−2　　1nstallation　and　Wiring3−3．Termina1：Board　Wh・ing．　　　　　　　　　　　　　　　　　　　O　　　　　　　　　　　　　　l繋　　　　　　　　　　　　　　　　　　　　　　　　　O　　　　　　　　　　Figure　3−5．　Terminal　Layout．TE：RMINA：L　CONNECTIONSModel　SMRT蒔Eや唾「o、引ノ一一＼Terminal　Coverh義。11，h。，。mi。al。。》e，　af，。，　c。mpl。thg，h。　wi，i。g．Figure　3−6．　Terminal　Co▼er．Table　3−1．TerminalcesignationDescriptionTerminalcesignationDescription1十17十＞　Process　variable　input｛1　to　5V　DC｝＞Communications「2一18顔3十19十＞Remote　ratio　set　point　input　ll　tO　5V　DC｝〉｛C，A｝1M　contact　output4一20o5十21一　　　Fail　output　lnegative　terminal｝＞　Tracking　input｛1　to　5V　DCl6一A十＞Manipulated　output｛4　to　20mA　DCI’27十B一＞　External　bias　input｛1　to　5V　Dd8一C十＞Manipulated　output｛1　to　5V　DC19D一10Fナ　　　＞　Ratio　set　point　signal　output｛1　to　5V　DC｝11十H一＞Mode　transfer　input12一J十＞Process　variable　high　limit　alarm　output13十K一＞Preset　MV　input14一し十＞Process　variable　Iow　Iimit　alarm　output15十　　　＞　CllA，M》Contact　outputM一16一N十　　　Fa闘output｛positive　terminal｝N◎tes：’1Use　shielded　twisted−pair　cable｛SCCD，　see　GS　34B5K3−02El．→2Jumpe「these　pins　when　out　of　leツicalMIB4b4．02EModel　SMRT必E4．BASIC　OPERATION．4−1．Description　of　Circuit　Operation．　　This　summary　is　applicable　to　the　SMRT＊E　ratioset”9　statio：n　I／0　circuit∴「and　the　sig：na1．：flow．　Refer　tothis　section　for　the　loop　w撹ng　and　terminal　boardconllectiollS。　　Given　below　are　some　of　the　special　circuit　featuresfo■the　SMRT＊E■atio　set　station　circuit，　a　controlloop　configuration　example　as　we皿as　the　Ilo　drcuitan　d　a　circuit　desc：ription．4−1−1．Circuit　Fea加■es．（1）Since　the　analog　I10　circuit　has　a　high　input　im−　　　pedance　and　a　low’output　impedance，　signal　　　transmission　errors　are　virtually　nonexistent．（2）Since　the　measurernent　and　other　input　signals　　　negative　lines　are　common，　input　bias　current　has　　　relatively　little　e脆ct．（3）Since　the　manipulated　variable　circuit　has　availa−　　　ble　both　voltage　（1　to　5V）and　current（4　to　　　　20mA）o自tputs，　they　can　be　used　fbr　ratio　setting　　　and　manipulated　output．　Moreover，　the　mani−　　　　pulated　current　output　can　be　operated　during　　　　CPU　fhilures．（4）Since　the　power　and　signal　lines　are　isolated　f『om　　　　each　other，　isolation　between　loops　is　preserved．4・1−2．　Control　Loop　Co�uiguration　Example．　　Control　examples　using　SMRT＊E　are　shown　inFigures　4−1　and　4−2．　Figure　4−1　shows　an　example　ofthe　SMRT＊E　used　for　settings　alld　Figure　4・2　showsthe　SMRT＊E　used　to　output　the　manipulated　varia。ble．　The　negatjけe　side　of　the．voltage　signa1血1e　isused　as　common　fol　the　field　current　signa1．1to　5　V　DCSMRT骨ESLCD：o，　　　．ﾟ　●ﾟき9口　o　oo　o　o““二司に＝4to　20訓4to　20mA　DCFigule　4。1．　Setting　IJsage　Example．Basic　Operation4−1PVSLCD・・日邑“1to　5　V　DC⇒SMRT骨E。・且謹“4to　20mA　DC⇒SMRT疋・●【U昌“4to　20・mA　DCFigure　4−2．　Manipulated　Signa田sage　Example．4−1−3．Circuit　Operation．　　Figuτe　4−3　shows　the　fu：nctional　block　diagram　forthe　SMRT＊E　ratio　set　statioll　alld　Figure　4−4　showsthe　ch℃uit　block　diagram．（1）　Analog　inPut　ci「cuit．　　　A　voltage　input　signal　enters　the　input　circuit　　　comprising　RIN，　R　l　and　C　1．　RlN　resistance　is　high　　　　（1M　ohm），　so　it　nomally　does　not　ai琵ct　circuit　　　operat量on．　If　the　input　circuit　is　open　（input　dis−　　　connected），　however，　it　provides　a　DC　path　be−　　　twee血（十）and（一）input　terminals　to　prevent　　　　the　buildup　of　static　charge　on　the（十）input　line．　　　　OV　DC　input（e．9．　i叩ut　open）is　equivalent　o　　　　−25〔灰）of　range．　　　　Rl　and　Cl　fbrm　an　input　mter　oftime　constant　　　　apProximately　O．l　sec．　　　　All　analog−input　negative　leads　are　connected　to　a　　　　common　line　inside　the　SMRT＊E．（2）A！D（Analog1Digita1）converter　circuit．　　　　Analog　input　signals　entering　the　input　circuiζaτe　　　　selected　in　turn　by　the　input　multiplexer．　The　　　　comparator　compares　an　input　signal　with　the　out−　　　　put　of　the　DIA（digital！analog）converter　circuit，　　　　and　the　CPU　a（嚇usts　the　D／A　converter　output　so　　　　that　the　two　signals　are　equa1−basically　a　suc−　　　　cessive−approximation　type　AID　converter．　The　　　　correspohding　digital　value　is　stored　in　the　data　　　　memory（RAM）．（3）Digital　lnput　circuit．　　　　Digital（status）input　signals　are　each　isolated　by　a　　　　trans藪）rmer　in　the　input　circuit．　Input　status　is　　　　read　via　an　input　port　and　trapsmitted　via　the　　　　data　bus　to　RAM．lM「B4D4・02E4−2Basic　OperationModel　SMRT炬　　　At　the　same　time　as　the　digital　inputs　ale　read，　　　the　status　of　switches（C・A・M）on　the　hlstru−　　　ment　front　and　side　panels　is　also　lead．（4）Ratio　computation　circuit．　　　If　the　input　data　is　read　completely，　the　micropro−　　　cessor　executes　a　ratlo　computatlon．　　　The　computational　result　that　is　obtained　is　out−　　　put　through　the　DIA　circuit　or　output　ports．　　　When　connected　to　a　supervisory　system，　data　　　communication　is　per負）rmed　via　the　communlca−　　　tion　interface（UF　CH）．　　　The　commuhication　line　is　optically　isolated　with　　　aphotocoupler．　　　The騨DT（Watch　Dog　Tlmer）connected　to　the　　　CPU　monitors　the　CPU　operation　and　sends　a飴il　　　contact　signal　and　illuminates　the　FA皿，　Iamp　in　　　the　event　an　abnormal　condition　occurs．　　　During　a衙lure，　the　manipulated　current　output　　　signal　is　separated　automaticany　in　a　digital　circuit　　　and　can　be　operated　by　a　manual　analog　opera−　　　tion．　Moreover，　the　process　variable　indicator（red　　　pointer）displays　the　process　variable　input　signal．（5）　Analog　odtput　circuit．　　　The　analoεoutput　signals，　after　DIA　conversion，　　　are　fbd　via　the　output　multiplexer　and　buf艶r　　　ampli五er　to　the　c自rrent　and　voltage　output　cir−　　　cuits．　　　The　analog　output　signal　negative　line　is　com−　　　mon，　and　is　connected　directly　to　the　analog　input　　　signal　common　negative　line．（6）Digital　output　circuit．　　　Signal　from　the　output　ports　are　transfbrmer−iso一　　　1ated，　and　are　output　to　the　field　as　open−collector　　　contact　signals．Preset　ManualTransfer　l　nput　　　　　　　　マ　　　　　　　　i　　　　　　　　i　　　　　　　　｛i　　　　　　　　ii　　　　　　　　i｛　　　　　　　　ii　　　　　　　　ii　　　　　　　　ii　　　　　　　　l　　l　　　　　　　　．L＿」紀＿　　　　　　　　　　　　」　　　　　　　　　　　　1　　　　　　　　　　　　1　　　　　　　　　　　　I　　　　　　　　　　　　l・Operation　ModeTarnsfer　lnput♀2；1；11←一一一一一一一一　一一一一Remote　RatioSetting　lnput　　　　OClNAlarm《PH，　PL）‘＿＿＿L＿＿＿ACCL桂lnputFilterPv日CLimiter（SH，　SL｝ProcessVariable　　　Externallnput　　　　Bias　lnputSVP3P3P4Tracking　lnputPIN　　　　　BINO　　　　　　　O　　　　　　　　OTlNSquareqootdXtractionSquareqootｸxtractionNon・巳inearbomputationlnputeilterlnputeilterlnputeilter一　　騨一　　一　　一　　一　　一　一｝　　一　　一　　　一　　一　　一　　一　　RatiobomputationP1「11111111111llI11181P2Y2LimiteriVL｝A，CTRKA。CLimiter（MH，ML）Manua1MOutputlndicator幽A8C一一一@一一一「　　　　　　　　　I　　　　　　　　　I　　　　　　　　　l　　　　　　　　　　O　　O　　　　　　　　　O　　　　　　　　　PH　　PL　　　　　　Radio　Settingprocess　Variable　　Process　　　Signa10utputHigh　Limit　Alarm　l　Variable　　　　　　　　　　　　Low　Limit　Alarm　O　　　　OMVC　　MVVManipulatedOutputゐ6《C，A）ピMC！（A，M｝　Contact　OutputFigure　4・3．　SMRT＊E　Functional　Block　Diagram．8MIB4D4−02EModel　SMRT条EBasic　Operation4−3OP・・atb・きMode一「ransferlnput　　9VccPresetMVTransfer’Modelnput十O　　　OSMRT斎E　PushbuttonSwitchVcc一…．一一lNPUTPORTSDisplayKeyboardNlo窟β▼5T3O17‘脅●●‘●　・夢●．r　願e例　　繋回回回回．「　　　　，●　　　　■中り　　　　　　リロ　　　　　のコロ　　　　　　　　ロら　　　　　　　コゆ　　　　　　コロ回回團回oq　　　　日．　ハ　　　　　リロコ　　　　　　　　　　　　リリコ　　　　　　　リサ　　　　　ロの　　　　ゆ回口回ロロコ?　　　ゆのる　自自下向切コロコσ←OOData　BusCommu−nlcatlonlnte「faceLamp｛V十鮮〃0》＋　　　　　　　ゆ　　　　　　　　　　ロCommun監catlonVCCOUTPUTPORTSTIMERR1CPUExternal　Biaslnputoo則閥RAMC1．D！AVc⊂転継〔　　　　甕OoVC‘十【OR1TrackinglnputORl閥C1＋〔OR1Remote　RatioSetting　lnputoRlNC1十｛OR1Process　VariablelnputORINo｛C，A）！MDiscriminatingContact　Outputo＋　C1｛A，M｝　　Discriminating　　Contact　OutputO1VCCqO｝＋oProcessVariableHigh　LimitAlarmOutputROM工Com−paratorA1WDTヤ　　ゴ…αFAILI・mpVcc十11nputMultiple×erOutput　＋　Pτocess　　Variable　　Low　Limit呑’Alarm　Output唖Set　Valuel十MultiplexerProceSSVariableしA．F「’一‘‘lndicator＋｛O巳90曼げ．◎FaiIOutput隔断FAILもManual　Oper7ation　lever÷V＋ゆ十ヰO　Ratio　Setヒing　　Signal　Outputo＋（0Indicatoro」L▲一一＋（OQManipulateddutput（voltage，ManipulatedOutput（current⊃Figuτe　4−4．　SMRT＊E　C廿cuit：Blo6k　Diaglam．1MIB4D4−02EModel　SMRT菅EOperation5−15．OPERATION．5。1．：Fmnt−and　Side−Panel：Features．5−1−1．Station：Front　Pane1．Process　Variable　or　Ratiobomputatiorlal　Valueoointer（red｝lil00　　4．0@　　　　　3．5W0@　　　　　3．0@　　　　●@　　　　　2．560IIiil！li…Fム巳L`し鴎r訂NameplateeAILLamp（red`LARM　Lamp（qatio　o「書nte「naoointer｛blue｝qatio・or　Interna`dlustment　keynutput　lndicatonutput　Mem◎rylli……40Q0@01．5P．o．0一△一▽一C　I園Al團M嫡Il・・’1｢躍’畠一C＿　　《鵠　　《＝　　　　　　口♪一1》一回　Control　Mode　Selector@Switches獅煤uol　Valve　Action　Label@　　　｛open！close　marks⊃@　Manual　Control　Lever：Figure　5−14．　Fmnt　View　of　Instmment．（1）FAIL　lamp．　　　Lights　if　an　A／D，　D1A　converter　or　micropro−　　　cessor　failure　occurs．　　　With　an　illuminated　indicator，　only　manual　opera−　　　tion　is　poss董ble．（2）ALM　lamp．　’　　　Lights　to　indlcate　arithmetic　range　overnow，　input　　　signal　overrange，　current　output　signal　line　open　　　or　short　circuit，　or　initialized　start　due　to　loss　of　　　internal　data．　Refヒr　to　section　5−4．　　　The　lamp　nashes　when　backup　battery　vohage　is　　　lOW．（3）（4）（5）Process　variable！ratio　computational　value　pointerindicates　the　value　of　the　process　variable　or　theratlo　computat10n．Ratio／internal　bias　value　pointer　indicates　thevalue　of　the　ratio　or　the　internal　bias．Ratio加temal　bias　a（苅ustme：nt　keys　adjust■atioor　illt　ernal　bias　value．Setting　tiτne：40　seconds／fun　scaleFine　a（嚇ustment：With　a　mQmentaτy　key　bpela。tion（about　O．2　seconds），　the　set　poまnt　moves　byO．1％．lM　184D4−02E5−2OperationModel　SMRT菅E　　（6）CIAIM　control　mode　selector　switch．　　　　　　The　desired　control　mode　can　be　selected　by　pres−　　　　　　sing　the　relevant　pushbutton・　　　　　　Mode　C二　　　　　　Perfbrms　a　ratio　computation　with　a　remote　ratio　　　　　　setting　signal．　In　addition，　the　ratio　set　point　and　　　　　　manipulated　output．values　can　be　changed　f�eom　a　　　　　　SuperviSory　computer・．　　　Mode　A：　　　　　　The　ratio　can　be　set　from　the　front　paneI　　　　　　pushbuttons　and　the　tuning　Panel　so　that　a　ratio　　　　　　computation　can　be　perfbrmed・　　　　　　Mode　M：　　　　　　This　mode　permits　manual　operation．　An　output　　　　　　operation　is　perfbrmed　with　the　output　lever．　　　（7）　Output　indicator．　　　　　　§hows　the　current　output　signaL　　　Left　end　of　sgale　reads　4．mA　DC．　　　Right　end　of　scale　reads　20　mA　DC．（8）Manual　lever．　　　A（加sts　the　manipulated　output　signal．　　　Can　be　a（加sted　in　control　mode　M．　　　Operation＝　　　　　　Moving　the，1ever　to　the　le血decreases　the　slg−　　　　　　nal．　Moving　the　lever　to　the　right　incr6ases　the　　　　　　signal．　　　Rate　of　change：　　　　　　＜コ，　レ　　　　40seconds！f自ll　scale　　　　　　＜1＜　，レレ　　4seconds！full　scale　　　Fine　a（加Stment：　　　　　　Amomentary（about　O．2　seconds）operation　of　　　　　　the　lever　to　the　left＜or　rightレchanges　the　　　　　　control　signal　by　O．19b．／oData　MemoryBackup　Battery．：z・一・Q多ooゆ軸。‘　貞r、亀、鯛」、＝・こ（驚臨Process　Variable　lndicatorZero　Adlustment　Screw瞥鴨’cミ＝蟄§i働、、簡」二二Tuning　Panel　　　　Clamplntermediafe　StoPPer一111707σFuseholderミ、＼〃勤・…Aミき、』塑一圃1−li鋼　　暉11ConnectorTerminal　BoardTwo−pole　Plug　wlthGrounding　ContactFigure　5−1−2．　Side　View　of　Instmment・lMIB4D4−02EModel　SMRT蔚EOpera走ion5−3TUNlNG　ENABLE！lNHlBOTSelectorSwitchDisplav一一1RA’「10　SET　SτATlONDEL　SMRT−140斎E5レ”，oooENA8LETUNING　　　METER@　　CALCP3lNH旧IT言ど、FLAG義●‘　　　‘島P11§畏ご?匿だSEP§蟹LTYPE一一DATA一」C．GSV　E．GPVし。，P、　F畏�回回回　SV　　　　PV　　　　MV　SH　　　　　PH　　　　　MH　　　　MODE　SL　　　　PL　　　　ML�回回回ＣAしC　　　CAS　DL　　　　εX¶「　B　　　　Dl　　　　CHECK　VL　　　　　TRK　　　　　DO　　　　AしARM�口回回１一一Nr　　r一一一一’「UNING一一一一一一　金　　▼　　§　　▲�回回戟G匿セPEP即耀言鯉ととMODEP　　2　　3　　4　　5禺器言き；乙6　　7　　8　　9　1011　12　13　14KeyboardTuning　Data　Entry　SealMeter　SwitchFigure　5−1−3．　Tuning　PaneL5−1−2．Tuning　Panel　Co興血guration．　　Figure　5−1−2　shows　the　names　and　fUnctions　of　thecomponents　located　on　the　side　panel　of　the　instru−ment．　Parameter　setting　switches　and　data　monitoringdisplay　are　provided　on　the　side　tuning　Panel．（1）Display　　　Displays　the　data　type　code（TYPE）and・data　　　value　（DATA）　fbr　data　selected　from　the　　　keyboard．　　　lDisplay　example】5〆乏θθθ（2）TYPE一」　　DATAKeyboardUsed　負）r　setting　parameters，　displaying　andmodifying　data　and　other　fUnctions．（3）TUNING　ENABLEIINHIBIT　selector　switch　　　Enables　or　disables　the　functions　of　the（団，・［…ヨ，　　　囚）　pushbutton　switches　on　the　tuning　panel　　　keyboard．（4）METER　switch　　　Perfbrms　switching　fbr　the　meter　indicator．　　　PVICALC：　　　　　Selects　the　process　variable　input　or　ratlo　com−　　　　　putat童on　output　負）r　display　on　the　indicator　　　　　（red　pointer）．　　　SVIP3：　　　　　Selects　the　ratio　or　internal　bias　fbr　display　　　　　（blue　pointer）．（5）Tuning　data　entry　sea1．　　　Each　type　of　setting　value，　parameter　and　setting　　　mode　are　entered　in　the　tuning　data　label　attached　　　to　the　side　panel．lMIB4D4−02E5−4OperationModel　SMRT畳ETable　5・1・1．　N　ames　and　Functions　of　Tunlng　Panel　Keyboard　Switches．KeyDisp覇ayed@　NamoCo“tent　　　　　　　’RangeUo詮sSettableDefa“1tualoeENG．　SVSRHlnternal　COmpUtatiOnal　ratiO　high　limit　ValUe0．1to　8．000噺o3，000SRしlntemal　computational　ratio　lOw　limit　valueOto7．900輔o0，300SEHEnginee「ing　unit　ratio　100％va唾ue一9999to　9999lntegerO3000S∈しEngineering　unit　ratlo　O％value一9999to　9999lntegerO300SEPDecimal　point　position　determination1to　4lntegerO「1ENG．　PVPEHEngineering　unitS懇00％value　Of　meaSurement・一X999to　9999lntegero1000value董ndicator　graduationPEしEngineering　units　O％value　of　measu「ement一9999to　9999IntegerO0va量ue　indicator　graduationPEPDecimal　point　position　determination，to　4lnteger03しM↑．P3P3HInternal　bias　P3　high　Iimit　value鰯790．Oto800，0％O100．0P3し1・ntemal　bias　P310w　limit　value・一W00．Oto790．0％o0．0PNP1Bias　varlable　corresponding　to　process　variable■一W00謄Oto　800．0％O0．0P2Bias　variable　corresponding　to　external　input　　　●黷W00色Oto800．0％O0．0P3lnternal　bias　variable噸800．Oto800．0％00．0P4Coefflc；ent　for　extemal　bias脚8。000to　8．000一O0，000P5Preset　MV　value一6．3to　1063％o一6．3P6Process　variable＞「一bw　input　cutoff　point0．Oto　100．0％O1．0P7Ekternal　bias》一一low　input　cutoff　point0．Oto100．0％o1．0P8Process　variable　LAG　time　constant0．Oto800．0Sec．00．0P9Remote　ratioinput　time　constant0．Oto800．0Sec。o0．0PloTrackjng　input　time　constant0．Oto800．0Sec．O0．0P11External　bias　time　constant0．Oto800．0Sec，O0．0FXFOI　to　11Process　var董ab墨e　101ine’segment　output　set盾奄獅0．Oto　100．0％oUnearSVSVεngineerihg　units　ratio　set　polntSpecified　bV　SEH，　SEL，　SEPEngineering　unitsO0331耐。励SHSHEngineering　UnitS　ratiO　high　llmit　valueSpecified　bV　SEH，　SEL，　SEPdittoO3，169SLSLεngineering　units　ratio　bw　limit　valueSpecified　by　SEH，　SEL，　SEPdittoo0，131SVNlnternag　CompUtational　ratiOSpecified　by　SRH，　SRL脚X一PVPVProcess　variable（after　square　root　ext『act癒on｝．Specified　by　PEH，　PEL，　PEPEngineering　　　　■　　unltsX軸PHPHProcess　variable　high　limit　alarmdi廿。ditto0106．3PしPLP「ocess　variable　low　limit　a量amdittodittoO一お．3MVMVManipulated　outputvalue一20to　106．3％X一20．0《OhM高盾р?｝MHMHManipulated　output　high　limit　vabθ一6．3to　106．3％o106．3MLMLManipulated　output　low　limit　value一6．3to　106．3％O・一U．3MODEMODEロOperation　mode　IRefer　to　Table　5・1・2）1ntegerO0CAしCCALRatlo　computatbnal　value一800。Oto800．0％X一DLDLRamp　constan零Specified　by　S【≡H，SEL，　SEPE�rir廟ng　u耐S�t．o2，700VLVLOutput　veloc己ty鮪mit0．Oto　100．0％！Sec。O10α0CASCASRemote　ratio　setting　input　value｛after　LAG｝Spec南ed　by　SEH，　SEL，　SEP噛X一εXT．　BEBεxternal　bias　input　value　lafter＞「一DしAGlApprox．一25．O　to　135．0％x一」「RKTRKTracking　lnput　value｛afterしAG｝Approx．一25．O　to　135．0％X一PlNProcess　variable　inputApprox．％X陶一25．Oto　135」0ClNRemote　ratio　lnputApprox．％x騨一25．Oto　135．0BlNExternal　bias　inputApprox．％X剛一25．Oto135．0TlNTracking　inputApprox．％X一一25．Oto　135。0DlD口Operation　mode　tranSfer　inputON：1，0FF：0口X簡D12Preset　MV　transfer　i叩utON：1，0FF二〇一X一DODO唱Process　varlable　high　limit　valueON：↑，OFF：0一X一DO2Pr�tess　variable　low　limit　valueON：1，0FF＝0口X一DO3｛C，A｝ノM　di＄criminating　contact　outPutON：1，0FF：0一X一DO4Cノ｛A，M｝discrimi陥ting　contact　outputON：1，0FF：0葡X一CHεCKCHECK’Self−diagnostic　result　displa》｛Referto　section　5−4ρ4．｝一X一AしARMALARMProcess　a毒arm（Refer　to　section　5−4−5．｝一X一τ印ltem　numbe「change一齢一一▼一D3ta　decrease　setting　key一一嘲｝團一Setting　speed4」P一一一一▲一Data　increase　setting　key，｝一一一Note：SV　value　may　differ　from　the　default　value．lMIB4D4−02EModel　SMRT管EOperation5−55・1・3．Explan劉tion　of　Keyboard　Functions．　　　Names　and　functions　of　keyboard　switch6s　are　givenin　Thble　5−1−1．（1）SRH，　SRL：Internal　computational　ratio　high！　　　10W　Iimit　ValUe．　　　SRH，　SRL　are　the　intemal　computational　ratios　cor−　　　responding　to　the　ffont　panel　indicator（ratio　indica−　　　tor）100％and　O9ちpositions　respectively．　　　The　setting　range　is　O　to　8．000　and　the　ratio　that　is　　　actually　in　use　can　be　set　anywhere　in　this　range，　　　However，　the　relation　SRH−SRL≧0．100　must　hold．（7）DL：Ramp　constant．　　　For　balanceless　and　bumpless　transferring　of　op−　　　erating　modes　and　ratio　setting　updates，　a　ramp　con．　　　stant　is　provided　to　avoid　sudden　output　changes．　　　For　example，　when　tranfbrring　ffom　M（manua】）to　　　A（automatic），　the　inverse　computational　result　for　　　the　engineering　unit　ratio　is　set　as　the　initial　value　　　and　SMRT　operates　as　if　the　setpoint　was　being　var−　　　ied．（Refbr　to　Figure　5−1−4．）　　　The　setting　range　is　engineedng　unit　ratio　equivalent　　　to　O　to　100％／sec．　　　To　set　SVn　in　the　range　O．300　to　3．000，　set　　　SRH＝3．000　and　SRL＝0．300．　Refer　to　section　5−2−2　　　paragraph（4）．　for　instructions　on　setting　these　pa−　　　rameters．（2）SE耳，　SEL，　SEP：100か月nd　O％values　fbr　engineer−　　　ing　unit　ratio．　SEH，　SEL　and　SEP　are　data　used　to　　　specify　the　indicator　scale　values　for　engineering　　　unit　ratio　SV　They　correspond　to　the　100％and　O％　　　positions　on　the　front　panel　indicator（ratio　indica−　　　tor）．　For　example，　to　set　the　SV　scale　in　the　range　　　O．100to　O．500，　set　SEHニ500，　SEL＝100　and　SEP＝1．　　　（Refer　to　section　5−2−2　paragraph（4）．）（3）PEH，　PEL，　PEP：100％and　O％values　of　process　　　variable　indicator　scale．　　　PEH，’PEL　and　PEP　are　engineering　unit　values　cor−　　　responding　to　the　100％and　O％positions　on　the　　　front　panel　indicator（process　variable　indicator）for　　　reading　the　process　variables　in　engineering　units．　　　For　example，　when　a　measurement　signal　of　O％cor−　　　responds　to　O．00　m3／hr．　flow　and　100％to　40．00　m3／　　　hr．　now，　set　PEHニ4000，　PEL＝O　and　PEP＝2．（Refer　　　to　section　5−2−2　paragraph（4）．）（4）P3H，　P3L：Internal　bias　high！10w　limit　value．　　　P3H　and　P3L　corresponding　to　the　lOO％and　O％　　　positions　of　ffont　panel　indicator（intemal　bias）．　P3L　　　and　P3H　setting　range　is−800．．O　to　800．0％and　P3　is　　　set　inside　the　range　of　P3L　to　P3H．　However，　the　　　relationship　10％≦P3H−P3L＜800％must　be　satis−　　　fied．　　　Moreover，　since　P3H＝100％and　P3L＝0％are　the　　　intial　settings，　when　the　intemal　bias　is　O％，　the　ffont　　　panel　blue　pointer（internal　bias　indi6ator）is　in　the　　　O％position．（5）MH，　ML：Output　limit．　　　Ahigh／low　limit　check　is　performed　on　the　ratio　　　computation　output　and　the　result　is　output　as　the　　　manipulated　variable．　However，　in　manual　mode　　　these　limiters　do　not　operate．　If　ML≦一6．0％is　set，　　　the　operation　which．　tightly串huts　an　output　works．　　　Whe耳the　linear　characteristic　is　required，　set　it　in−　　　sidβthe　range　of−5．9　to　lO6．3％．（6）VL：Velocity　limit．　　　The　velocity　limit　prevents　sudden　changes　in　the　　　ratio　computation　output　ffom　causing　large　changes　　　in　the　manipulated　output．　However，　this　limit　does　　　not　operate　in　M（manual），　preset　MV　and　TRK　　　（tracking）modes．・Ratio　Setpoint　AltorationSetpoint　afterAlteration　　　　Ratio　Displavedρ　　　　on　lndicator＼Enginee，ing　UnitSetpoint　before　　　　　　　l　Sec．Alteration　　　　　　Ratio　Alte「ation　RatiQDL・Whon　MAN→AUTO　1’r8nsferring　　　　　　rRatio　Displavedon書ndicator＼Engineering　UnitRatio繍騒’T，aLfe『『、．、．1ξ茸撃高；m・Figure　5−14：Ramp　Constant．（8）CAS：Remote　ratio　setting　input　value．　　　As　described　in　step（2）above，　a　remote　ratio　set−　　　ting　input　value　of　I　V（0％）corresponds　to　SEL　and　　　5V（100％）corresponds　to　SEH．　An　overrange　input　　　signal　is　limited　by　SL　or　SH．（9）PO8　to　P11：Time　constants　for　flrst　order　lag．　　　For　each　analog　input　signal，　first　order　lag　compu−　　　tation　is　performed．　　　Set　each　time　constant　for　first　order　lag　within　the　　　range　of　O　and　800．Osec．5−1・4．Operation　Mode　Functions．　　　The　operation　mode　contents　and　setting　states　areshown　in　Table　5」1−2．（1）Computational　equation（MODE　6）　　　�C：MV＝SV，（PV＋P1）＋P4（EB＋P2）＋P3　　　�G：MV＝SV，｛（PV＋P1）＋P4（EB＋P2）｝＋P3　　　Select　either　equation�Cor�Gabove，　　　Where：　　　　　　MV＝Computational　output　　　　　　PV　＝Process＞ariable　input　　　　　　EB＝Extemal　bias　inpUt　　　　　　SV・＝Internal　computation　ratiq　　　　　　P1　＝Bias　corr6sponding　to　process　variable　　　　　　　　　　　　inputlM　IB4D4−02E5−6Operation2341PPPBoth�C＝＝Centering　bias　fbr　external　bias　input＝Internal　biasニ＝Coef五cient　correspondlng　to　ekterhal　　biasand�Gare　normalized　equations．（2）PV　1士nea：dzation（MODE　8）．　　　A（加stable　low　cutbff　po士nt，　square　root　extrac−　　　tion，　and　10−segment　line　segment　function　com−　　　putation　can　be　pe：rformed　on　process　va：riables　　　（PV）．�@Adjustable　1・w　cut・ff　p・int，　squ肛e　r・・t　ex廿ac−　　　tion．一2＄％一一∫Output．／　　’Linear　Outpu瀦i路f瑠ntI・p・・「L5％　　　Setting　Iange　for　low　cutoff　point　is　O　to　100．0　　　％．�A10−segment�qe　segment　functi・n．　％100FllF10レ且50ぢFO40FO3　　FO2　　FO1　　　　　　　　　　　　　　　畳　　　　　　　　　　　　　　　I　　　　　　　　　　　　　　　I　　　　　　　　　　　　　　　l　　　　　　　　　　　　　　　l　　　　　　　　　　　　　　　9一一一鴨@　　　　　　　　　　　　　　　　　1　　　1　　　　　　　　　　　　　　　　1州＿25　　　殉一6．301020’30ト　501nput90：100106．3協5％　　　　　　　　　　　　　　　　　　　　　　　FO2−FQL−6．3≦；111put≦：0：0utput＝・一Q5≦1無put≦一6．3：0utput　3　10−0：FO2−FO1正nput100≦Input≦106．3：0utput＝　　10−OF11−F10（一6．3）106．3≦111put≦125：0utput＝100−90F11−F10正nput100−90（106．3）（3）Extemal　bias　square　Ioot　extraction（MODE・9）．　　　A（薄ustal）le　low　cutoff　pohlt，　alld　square　root　　　extraction　can　be　performed　on　exteτnal　bias　　　input（EB）．　　　Refeτto　PV　lineahzation　descτibed　above．lMIB4D4−02∈Model　SMRT砦E（4）Bias　trac�qg（MODE　l　1）．　　　M（manua1）to　A（automatic）balanceless，　bump−　　　1ess　transf巳r　is　perfφrmed　by　using　a　bias．　Even−　　　tually，　an　inverse　computational　result　f「om　the　　　current　output　ls　used　as　internal　bヨas　P3．　　　Either�C．’or�G’is　selected　automatically　by　　　MODE　6．　　　�C’：P3＝MV−SV，（PV十Pl）一P4（EB十P2）　　　�E’：P3ニMV−SVn｛（PV十P1）十P4（EB十P2）｝　　　However，　if　the　computational　result　does　not　fall　　　inslde　the　range　P3L　to　P3H，　a　bump　will　occur．　　　（Note）　If　setpoint　traごk血g　is　selected（see　paτagraph　6）　　　　　　　　　below），　bias　tracking　is　perfbmed　fbllowing　this　　　　　　　　　opeτat1011．（5）Ratio　tracking（MODE　11）　　　M（manual）to　A（automatic）trans免r　balance　op−　　　eration　is　perfbrmed　by　using　the　ratio　R）r　a　　　bumpless　transfbr．　The　inverse　computatlona！re−　　　sult　ffom　the　current　output　is　then　used　as　the　　　raUO　SetpOlnt．　　　Either�C’or�B，　is　selected　automatically　ln　　　MODE　6．（6）（7）　　　　　　　　　　　MV−P4（EB十P2）一P3�G”：SVn＝　　　　　　　　　　　　　　　　　（PV＋P1）　　　　　　　　　　　　　　　　　MV−P3�B’：SV。　　　　　　　　　　　（PV十P1）十P4（EB十P2）However，　if　the　inverse　computational　result　doesnot　fall　inside　the　range　of　the　ratio　setting　high！10w　limits　or　SVn　is　outside　the　O　to　8　range，　abump　occurs　and　the　ALM　lamp　is　illuminated．（Note）　If　ratio　tracking　is　selected，　setpoint　tracking（see　　　　　paragraph（5）below）does　not　operate．Setpoint　tracking（MODE　12）。With　setpoint　tracking，　the　ratio　setpoint　is　inagreement　with　the　remote　ratio　during　M（manuaD　mode．Consequently，　dUring　M　mode　the　remote　ratiosetpoint　can　be　displayed　on　the　f『ont　indicator．（Note）　If　ratio　tracking　is　se且ected，　setpoint　tracking　　　　　does　not　operate．Preset　MV（MODE　14）．With　exte】mal　status　input　on　or　off，　the　mani−pulated　output　value　can　be　switched　to　a　pτesetMV　valve．　Data．settingτa：nge　of　preset　MV　valve（PO5）is一・6．3　to　106．3％．　Tllis　switchhlg　is　onlymomentary　alld廿1e　output　signal　do　llot　carryout　the　ramp　foHowing．　　　　　　　　　　　　　　　　　　．Model　SMRT砦EOperation5−7Table　5−1−2．　Operating　Mode（MOD：E）．NumberMODE　contentDataSetting　state1Start　mode　　　　．」0Cold　start，　manual　operation，　restarts　with　a　manipulated　output　value　of|6．3％．1HOT　start，　operation　restarts　with　the　status　prior　to　the　power　failure．2回m・d・　　．0D・・i・g回m・d・，th・・em・t・・ati・i・p・t・・lue　bec・m・・the　set　p。i・t、1D・・i・g回m・d・．d・t・t・ansmitt・d　f・・m　a　sup・・vi…y・y・t・m　bec・m・・th・唐?ｔ　point3External　status　input狽窒≠獅唐?ｅｒｒｉｎｇ　mode0Operation　mode　cannot　be　transferred　with　the　externa量status　input1｛C，A｝←一・Mtransfer．　During　C　or　A　operation，　external　status　off　selectslmode　operation．2　　　　　　　　　　　　　　　　　　　．b←→Atransfer．　During　C　operation、　external　status　off　selects　A　mode@　　　　・盾垂?ｒａｔｌｏｎ．3TRK，　D・・inb　A・・C・P・・ati・・，　if　an　ext・mal・t・t・・i叩・t・ff，・・tp・t　i・i・≠モモ盾窒п@with　the　extemal　tracking　signal．4COMP　backup　mode@　　　　　　　　　．0b．，1，g、，up・・vi…y・v・t・m　f・il・・e，・・tp・t　can　b・manu白lly狽窒≠獅唐?ｅｒｒｅｄ　to　M｛manual｝．1During　a　supervisory　system　failure，　in　the　A｛automatic｝高盾р?　set　points　are　maintained　and　operation　can　be垂?ｒｆｏｒｍｅｄ．Make　set−狽奄獅�ｓ　by狽窒≠獅唐高奄煤|狽奄獅’5Communication　write0Allows　operation／settlngs　from　supervisory　computer．1Inhibits　operation／settings　from　supervisory　computer．6Compりtational　equation0’Computes　with　computational　equation�C．1C・mp・tes　with　c・mputati・nal　equati・n�B7External　bias0No　external　bias　irlput　is　used．1External　bias　input　is　used．8一PV　し．inearization0Neither／百nor　FX　com’putation　for　process　varlable　input　signal．1ノ百computation　for　process　variable　input　signa1．2F×computation　for　process　variable　input　signaL3Both涯『and　FXcomputation　for　process　variable　input．9External　bias唐曹浮≠窒?　root0No》雁「computation　for　e×ternal　bias　input．1酒…一computation　for　external　bias　input．10Output　squared0Computatlon　output　is　not　squared．1Computation　output　is　squared．110Ratio　tracking　and　bias　tracking　are　not　selected．Bias　trackingqatio　tracking@　　　　　　　　　　　　　　　　　　　　，1Bias　tracking　is　selected．2Ratio　tracking　is　selected．12Set　point　tracking0Set　point　tracking　is　not　selected．1Set　point　tracking　is　selected．13PV・alarm　contact盾垂?ｒａｔｉｎｇ　mode0Alarm　output　contact　opens　during　alarm．1Alarm　output　contact　closes　during　alarm．140　　．Preset　manual　operating　mode　is　inoperable．Preset　manuaI盾垂?ｒａｔｉｎｇ　mode@　　　　　　　　　　　　　　　　層1Manipulated　output　can　be　switched　to　preset　value　when　contact　input　isモ撃盾唐?ｄ｛ON｝．2Manipulated　output　can　be　switch6d　to　preset　value　when　contact　input　is盾垂?ｎ｛OFF｝．Note）　1｝　　　　　　ii｝　　　　　iii｝All　default　values　are　O．Preset　MV　is　prior　to　e×ternal　status　input　transfer．Preset　MV　operates　in　AUTICAS　mode．IMIB4D4−02E5−8Operation5−1−5．Keyboard　Operation（See　Figure．5−1−6．）RA’「10　SET　S’「ATION5レ！　　1．〃〃〃LTVPE一一」し一一一一一一一〇ATA一一一一一」　　　　・鴛S置翫笥i隔1齪＿1何回回回　　　＿＿＿＿1！騨鞭8占囁　DisplayQ諮芸儲n@Self　Diagnosis^一Data　Settingi回回高高一下；一，二二二刊雨石＿＿一焉uマー一一§一「「「�回回回　じ＿＿＿＿＿＿＿＿コFigure　5一1−6．　Functions　of　Keyboard．（1）Displaying　an　item（TYPE）　　　Prβss　the　corresponding　key　to　display　the　desired　　　data　type（TYPE）and　its　value（DATA）．　　　If　more　than　one　item　is　assigned　to　a　key　the　　　displayed　item　changes　to　the　next　item　in　order　　　each　time　the　key　is　pressed．【Example　of　key　operation　and　display】（a）SV！SH／S上key．　Each　arrow　mark　indicates　the　ef　　　飴ct　of　pressing　the　key　once．（b）ENGISV　key．　Each　arrow　mark　indicates　the　ef＝飴ct　of　pressing　the　key　once．5尺H一一一5尺’一一一5εH一一一5ε’一噸一5εP（2）Changing　the　item　number　　　The　item　number　can　be　changed　by　pressing　the　　　N［コkey．lExample　of　key　operation　and　display］　　　PNIFx　key．　Each　a±row　malk　indicates　the　　　effect　of　p：ressi皿g　the　key　o：n．ce．　　　pnり一ゆpo〜　　一bP　77−Fθ7−F�i　　　　　F　77lMIB4D4−02EModel　SM　RT菅E（3）　Changing　the　data　va董ue，　　　A　data　value　can　be　increased　or　decreased　by　　　pressing　one　of　the　TUNING　keys団，團，囚）．　　　These　switches　are　active　only　when　the　TU：N−　　　ING　slide　switch　is　set　to　enable．「　　　囚　：Datヨincrease　setting．　　　團　：Sets　a　higher　rate　of　change・　　　　　　　　（Press　simultaneously　with囚or団．　　　団：Data　decrease　setting．（4）　Self　diagnostic　　　The　operating　state　of　the　controller　can　be　　　checked　by　pressing　the　CHECK　or　ALARM　key．　　　The　method　of　display　is　identical　to（1）above．　　　（Refbr　to　section　5−4）．5−2．Preparations　fbr　Operations．　　With　the　instrument　placed　on　a　work　station　or　in−stalled　in　a　pane1，　prepare　the　instrument　fbr　operationas　de．scribd　below．　　Assume　that　the　unit　is　in　the　housing．　Removethe　instrument　from　the　housing　as　fbllows：（1）Push　up　on　the　stopper　located　below　the　f�eont　　　panel　and　draw　the　unit　out．　About　half℃vay　out　　　the　module　will　contact　an　intermediate　stopper．　　　（See　Figure　5−2−1）．亀＼．oo1Stopper　　　　　　ロ　　　　．　幽5　1　　　　　∫　　　　いヒ　■1■　　’　，，　回d6@　　回’Fig皿re　5−2−1．　Remo▼ing　the　Instmment　Module．Model　SMRT斎EOperation5−9（2）To　remove　the　instrument　from　the　housing，　　　push　down　on　the　intermediate　stopper　while　　　pulling　the　instrument　module　out　of　the　housing　　　as　shown　in，　Figure　5−2−2．1ntermediate　StoPPer＼■o〃口Figure　5−2−2．：Removing　the　Instrument　Module．｝i一　り1＿　　．1一…「i’l月O論〜／1一し。、≦ゑ瑳一」0団酵（3）Detach　the　connector　from　the　instrument　　　module．　The　instrument　module　is　now　separated　　　f『om　the　housing．（See　Figure　5−2−3）．Figure　5−2−4．　Mounting　Control　Valve　Action　Label．（2）Making　tuning　panel　settings　　　Set　the　PVICALC　and　SV／P3　selector　switches　　　on　the　tunlng　Panel　to　the　correct　positions．　Next　　　turn　on　the　power　and　set　the　TUNrNG　switch　to　　　・ENABLE．　The　parameters　can　now　be　set　f『om　　　the　keyboard．コMODEL　SMRT−140＊E1’UMNG　　　METERdNABしE　　CAしC　　　　P3囑ﾚ目lNHIBIT　　　　PV　　　　　　SV　　　　RED　　　8LUE　　　　FしAG　　FしAG。。me。t6r魯ρllllll；1�g撫lll蹴阻！HousinglndiCator　Body：Figure　5−2−3．　Detaching　the　ConnectoL5−2−1．Installing　Special　Parts．　　Check　that’th6　fUse，　data　memory　backup　batteryand　user（apPllcation）ROM　are　installed．　If　any　ofthese　items　are　not　installed，　refbr　to　Chapter　6−3‘‘oarts　Replacement’，　fbr　installation　instructions．5−2−2．Preparations　for　Operation．（1）Mounting　value　action　indexes（See　Figure　5−2−　　　4）．Locate　the　indexes　to　match　the　direct　6r　re−　　　verse　action　of　the　control　value．　The　indexes　can　　　be　removed　manually　or　with　a　pair　of　tweezers．　　　回・Cl・・ed（・・ht・・1　value　c1・・ed　di・ecti・n）　　　回・OP・n（・・nt・・1　v・lu・・P・n　di・e・ti・n）Figure　5−2−5．　Setting　Selector　Switclles．（3）MODE　setting　　　Call　mode　with　the　MODE　key　and　set　the　de−　　　sired　mode　by　pressing囚or団．【Dlsplay　and　setting　example］PushbuttonDisplayRemarks”θ』刀ε1　θ囚層［7」ηε1　’If　lnitial」’0πsetting　isacceptable，　advanceto　the　next　mode困層θ」刀ど〜　1setting．団M［7刀ε8　0lf　initia1”1μsetting　isacceptable、　go　to　nextsetting．困…層θ刀どヨ　θ@　…To　change　mode，　keep　the囚and団k母ys　pres。sed　fbr　apProximate　one　second．（Thls　is　requiredto　prevent　accidential　settings）．lMIB4D4。02E5−10Operation（4）ENG．　SV　setting．　　　Sets　the　internal　computational　ratio　highllow　limit　　　（SRHISRL），　engineering　unit　ratio（SV）100％and　　　O％values（SEH！SEL）and　decimal　point　position　　　（SEP）．　　　SEH　corresponds　to　the　100％value　and　SEL　corre−　　　sponds　to　the　O％value　on　the　scale．　Moreover，　SEP　　　shows　the　decimal　point　position　number．　　　The　internal　computational　ratios　corresponding　to　　　SEH　and　SEL　are　SRH　and　SRL．「一一一一一一DATA一一一一一「1111　　　　　　LDecimaloointoosition1234［Example］Use　an　internal　computational　ratio　range　ofO．000to　O．800　and　an　engineering　unit　ratio　range　ofO．000　to　O．500．PushbuttonDisplay・RemarksENG．SV団ENG．SV団ENG．SV」暢。慧」［瓢邑5RHα80θT紹。，αヨ0θT・馴。aooθTεκヨθ0θTε仔　5噸0θTε仁　38θTεむ　　　θTερ　　1団The　present　SRH　value　isр奄唐垂撃≠凾?ｄ　in　the　DA’「A　area．ban　be　used　simultaneous−撃凵fwith．囹keMThe　present　SRL　value　isdisplayed　in　the　DA工A　area．ban．　be　used　simultaneous−撃凵@with囹ke弘The　present　SEH　value　isdisplayed　in　the　DA’「A　area．ban　be　used　simultaneous−撃凵@with囹ke弘The　present　SEL　value　isdispIayed　in　the　DA’「A　area．ban　be　used　simultaneous−撃凵@with囹keMThe　present　SEP　value　isdispIayed　in　the　DA’「A　area．eor　details　on　decimal　point垂盾唐奄狽奄盾氏C　refer　to　the　figure≠b盾魔?．gowever，　if．setting　changesﾓ躍「ed・usethe団ENG．SV団ENG．SV　　　Moreover，　ENG．　PV　settings　are　performed　in　the　　　same　manner　as　SEH，　SEL　and　SEP　above．　For　ex−　　　ample，　when　setting　engineering　unit　flow　rate　　　ranges　of　O．O　m3／hr　to　100．O　m31hr，　set　PEH＝1000，　　　PEL＝O　and　PEP＝3．（5）SV；SH　and　SL　settings．　　　Inside　the　SEL　to　SEH　range　set　in（4）ENG．SV　　　above，　s年t　engineering　unit　ratio（SV），　and　ratio　set−　　　ting　high／low　limits（SH，　SL）．　　　However　when　SH　and　SL　are　not　set　the　ratio．　set一　　　　　　　　　　ラ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ラ　　　ting　limits　are　set　to　their　initialized　values．lMIB4D4−02EModel　SMRT菅E［Example］Set　SV＝0．200，　SH＝0．450　and　SL＝0．100　us−ing　an　engineering　unit　ratio　range　of　O．000　to　O．500．After　setting　SEH＝500，　SEL＝O　and　SEP＝1，follow　theprocedure　below　to　set　them．PushbuttonDisplayRemarks國　5〆　aoOOLTYPE」しDATA」The　present　SV　value　isр奄唐垂撃≠凾?ｄ　in　the　DATA　area．囚5〆　β〜θθCan　be　used　simultaneous−撃凵@with囹key圃　　　　　　a5刀0　58LTYPE」LDATA」The　present　SH　value　isр奄唐垂撃≠凾?ｄ　in　the　DA’「A　area．團5月　α仔5ρCan　be　used　simultaneous−hy　with團key國L罷」畠霧The　present　SL　value　isр奄唐垂撃≠凾?ｄ　in　the　DAT：A　area．囚5，し　a800Can　be　used　simultaneous−撃凵@with團key（Note）　The　decimal　point　poSition　is　determined　by　the　　　　　　　SEP　setting．　Moreover，　PH，　PL，　MH，　M」P3H，　P3L，　　　　　　　VL　and　DL　are　set　in　the　same　manner．（6）Setting　other　parameters　　　Set　all　parameters　necessary　fbr　control　and　compu−　　　tation．　It　is　convenient　to　write　the　settin．9　P3ram−　　　eters　in　the　spaces　provided　on　the　sidepanel　labeI．［Parameter　setting．example］　　　Setting　the　internal　bias　P3　to　10．0％．PushbuttonDisplayRemarks團ρ’　αoThe　present　PI　valu6　isNdisplayed　in　the　DA’『A　area，田ρ〜　αoThe　present　P2　value　isNdisplayed　in　the．DA’「A　area．匠］．　　　　　　　aθ　ρヨLTYPE」LDATA」@ρヨ　’aθThe　present　P3　value　isр奄唐垂撃≠凾?ｄ　in・the　DATA　area．ban　be　used　simultaneous一ly　with囹ke弘（Note）A代er　selecting　computational　equation�Cor�B，　set　　　　　　　all　unnecessary　parameters’to．　zero・（7）Data　that　can　be　monitored　　　See　Table　5−1−1‘‘Names　and　Functions　of　Tuning．　　　Panel　Keyboard　S輌tches”．（8）Inclined　mounting　　　When　the　indicator　is　mounted　at　an　angle　from　the　　　vertical，　the　indicator　zero　adjustment　must　be　　　recalibrated．　Refbr　to　item　6．2　for　the　correct　cah−　　　bration　procedure．　　　After　completing　all　the　necessary　preparations，　dis−　　　connect　the　power　plug，　install　the　instrument　in　the　　　panel，　connect　the　I／O　signal　wi士es　and　finally　con−　　　nect　the　power　supPly．Model　SMRT蔚EOperation5−11』5−3．Startup　and　Operation．5−34．Manual　Startup．（DManual　opeエation　with　manual　control　lever（・）F・・mth・C／A！M　S・lect・r　swit・he・，・el・・t図　　　　（The　Iamp　inside　the　pushbutton　lights，　see　　　Figure　5−3−1．）o一い亀隅　　「．o一フ．・み1一一　　．1一’P副一8齪Pushbutton　Sw’、一ノ一一　　冒一o一．　　　’@　　■■・P⊥〃一一」σ　　匿’回　“　　乙P！く二、　　　＼Figure　5−3−L　Selecting　the　Control　Mode．（b）Nlove　the　manual　control　lever　left（or　right）to　　　a（噸ust　the　output　level．（Refbr　to　Figure　5−2−2．）i、00　　4．0@　　　　　3．5W0@　　　　　3．@　　　　　2．560亀［1■F轟1し．`し瓢nFail　Lamp（red》`l・・m　L・mp｛yell・w》滑n：Figure　5−3。3．　Fail　and　Alarm　Lamps．5−3−3．Norma10peration．（1）Transfbrring　between　operating　modes　　　The　operating　mode　of　the　station　can　be　fピeely　　　・h・ng・d　by　d・p・essing　th・回，囚・・　　　pushbutton　switches．（See　Figure　5−3−1）．　　　・v・・，n・t・th・t　di・ect　t・ans色rs食・m図t・　　　mode　are　not　allowed．）（2）Parameters　setting　on　the　tuning　panel　　　If　parameters　must　be　altered，　remove　the図（How一。＝、1二モo’二」Setti＝’’∫翼「Butt’つｹゴ1P一　　　．Ma一oOPL　　’ﾛ〃’∫一回告．9Setting　Using　PushButton　SwitchesManualOperation　Lever回unit倉om　its　housing　and　set　or．　alter　the　parameterson　the　tuning　panel．　After　completing　the　settingoperation，　turn　the　TUNING　switch　back　to　theINHIBIT　position　to　prevent　accidential　parameterchanges．5−4．Action　to　be　Taken　when　FAIL　or　ALM　　　　Lamps　Light．　　Any　faults　in　this　unit　or　in　the　signal　connectionsare　shown　by　illuminated　FAIL　or　ALM　indicators．　Ifeither　of　these　indicators　illuminate　or　nash，　immedia−tely　take　appropriate　action　as　described　below．Figure　5−3−2．　Manual　Control　of　Output．1（c）　Set　the　desired　value　using　the　SET　pushbutton　　　switches．（Refbr　to　Figure　5−3−5．）5−3−2．Alarm　Check　and　Transfer　to　Automatic　Op−　　　　　eration．（1）Alarm　check・（See　Figure　5−3−3）．　　　When　the　ALM　lamp　on　the仕ont　panel　is　illumi．　　　nated，　it　indicates　that　some　signal　failure　occur．　　　・ed．　U・e画・nd［ALARM］・n　th・もid・　　　tuning　Panel　to　diagnose　and　correct　the伍ilure．　If　　　　the　FAIL　lamp　is　on，　there　is　some　problem　in　　　　the　ratio　set　station　itself．　Refbr　to　section　5−5．（2）Trans偽rring　f『om　manual　to　automatic　operation　　　　D・p・ess　in　th・回囚図・・ht・・1　m・d・・e16c−　　　　t・rswit・h・・m・・k・d囚．Th・1・mp　in・wit・h囚　　　　illuminates　and　the　station　transfbrs　to　automatic．5−4−1．Action　when　FAIL　Lamp　Lights．　　An　illuminated　FAIL　lamp　signi且es　that　a　seriQuserror　has　occurred．（1）Monitor　the　current　ouΦut　signal　and　set　it　at　a　　　safb　level　using　the　manual　control　lever．　　　　（In　FAIL　status，　the　current　output　can　be　direc−　　　　tly　controlled　by　the　manual　control　lever．　The’　　　　value　of　the　analog　and　dig孟tal　output　signals　de−　　　　pends　on　the　type　of飴ult．）　　　　At　this　time，　the　process　variable　indicator（red　　　　pointer）indicates　the　value　of　the　process　variable　　　　input　signal（between　terminals　l　and　2）（2）By　inserting　the　connecting　cable　f『om　the　　　　standby　manual　station　SPBD　into　the　jack　in　the　　　　low　area　of　the　housing，　switch　the　output　signal　　　from　the　SMRT＊E　to　the　SPBD．（3）Select　the　CHECK　item　on　the　front　tuning　panel　　　　and　examine　the　basic　cause　of　the　error．（Refbr　　　　to　sectioP　5−4−4）．1MIB4D4−02E5−12Operation’Model　SMRT菅E5−4。2．Action　when　the　ALM　bamp　Lights．　　The　ALM　lamp　lights　if　the　high　or　low　limitalarms　of　the　station　operate，　or　when　input−oUtputsignals　are　disconnected．　　Select　the‘℃HECK，’item　and‘‘ALARM”itemon　the　tuning　Panel，　and　display　the　cause　of　f亘ilure．（Refbr　to　5−4−4　and　5−4−5．）　　Take　appropriate　measures　corresponding　to　thecause　of　the　fault．5−4−3．Action　when　ALM　L3mp　Flashin9．　　If　the　data　backup　battery　voltage　is　low，　the　alarmIamp　beglns　to　nash．　The　battery　should　be　replaced（refbr　to　section　6．3．4　fbr　the　replacement　procedure）．Notes：（1）If　the　ALM　lamp　begins　to　nash　during　normal　operation，　　replace　the　battery　within　one　month．（2）The　nashing　of　the・ALM　lamp　has　precedence．　over　its　　　continuous　lighting．　Thus，　other　alarms　cannot　be　dis−　　　played　whi董e　the　lamp　is　nashing．（But　other　alarms　can　　　still　be　displayed　on　the　tuning　Panel　display．）BatterV　Check　Button　　　　　　　Battery　Check　Point　　　　　　　　　　　量nput　lndicator　　　　　Output　Selector　SwitchM・・ipu量at・d．nutput　lndicat・・　　　　　　Manual　Control　KnobConnector　Cable♂　　／’鋤　A＼葱薇　ヤ＼ミ；1滋1�`・燭　　　曳曳、噛．．鎌　　　　　　11＼　　　　で6でzB繁■溝、臼　ミ＼　＼い＼　一・−一Il■禦ノ’　　O　▼／了。グ蓼髪’　Z／ノ／ρ一Z2！o漁　　　〜鴇二＼’”、、’Controllero09！99ノ’グ／　．ノ／／’　　　　　　　　　　HousingHousing　Connector・）ノFigure　5−4−1．　C�@nnecting　to　the　Controller　Housing　Connector．lMIB4D4−02EModel　SMRT縣EOperation5−135倒4・4．CHECK　Display．　　The　CHECK　display　items　are　listed　below．LampCHECKр奄唐垂撃≠　　　　　　　　　　　　　　　　　、ciagnosis一oθNormal．FAIL〃1Fau聴in　A！D　conve「te「．FAIL02Fault　in　D！A　converter．ALMo午Arithmetiρrange　over刊ow・ALMoθlnput　overrange．ALM∂oData　memory　backup　batt帥ゾnotinstalled，　or　llamp　flashingレlowbattery　voltage．ALM子8Current　output　signa日ine　open　orshort　circuit．FAILθoRAM　memory　data　lost．ALMPWR　ERRS叫ゴply　voltage　too　l6w，FAIL一lnstrument　fails．（A　display　is　impossible．）　　Since　the　set　parameters　are　initialized　when　CHECK＝80　　is　displayed　and　the　ALM　lamp　is　illuminated，　set　all．th6　　set　points　agah　on　the　side　panel．　　If　two　or　more血ults　o�tur　at　the　same　time，　thedisplayed　value　is　the　total　of　the　individual　displayvalues（sum　of　the　hexideciaml　numbers）．【Examples】5−4・5．ALARM　Display．　　The　ALARM　display　items　are　listed　below．1．ampALARMр奄唐垂撃≠Diagnosis一o〃Normal．ALM〃1PV　high　limit　alarm．ALMθ〜PV　low　limit　alam．ALMθ早SV　high　limit　alarm．ALM，oθSV　low　limit　alam．　　If　two　or　more　alarms　occur　at　the　same　time，　thedisplayed　value　is　the　total　of　the　individual　values（sum　of　hexidecimal　values）．【Exa廿1Plel月LFヲ月M　O5　　　06＝02十〇4（process　variable　low　limjt　plus　　　ratio　se面ng　high　limit　alarm）　　The　displayed　value　reverts　to　zero　when　the　basiccause　of　the　alar定n　is　removed．［lHε［κ　［7［’OC＝04十〇8（arithmetic　range　overnow，　inputoverran窪e）．L些月σ　　　AO＝＝20十80（battery　vo1tage　low，　data　lost）　　The　displayed　value　returns　to　OO　when　basic　causeof　the飴ult　is　rembved．　　However，　qisp豆ay　80（10st　internal　data）does　notreturn　automatically　to　OO．　　The［↑］key　must　be　used　to　set　the　display　to　OO．lM　1β4D4−02EModel　SMRT畳EMaintenance6＿16．MAINTENANCE．　　The　chapter　explains　relatively　simple　instrumentcalibrations　and　parts　replacement　procedures．6−1．Equipment　Requ�qed　for　Calibration．Standard　DC　voltage　source：　　Yokogawa，s　type　76510r　equivalent．Digital　mult�qete1：　　Yo：kogawa，s　type　75620r　e　quivalell　t．6−2．Indicaωr　Insp�ttion　and　Calibra憾on．6・2−1．Pro�tss　Variable　Pointer　Zero　A頑justment．　　The　side−panel　slide　switch　is　used　to　set　PV．（1）Apply　3．OV　DC　fヤom　a　standard　voltage　source　　　　between　input　terminals　1（十）and　2（一）．　Refer　　　　to　section　3−1−2．（2）Con五rm　that　the　process　variable　pointer　is　at　the　　　　50％±0．5（狛callbration　mark　on　the　scale．（3）If　the　indication　is　not　within　the　speci藪ed　range，　　　　a（加st　the　zero　a（加stment　screw　as　shown　in　　　　Figure　6−2−1　until　the　po三nter　coπectly　indicates　　　　50（％．（4）Set　the　input　signal　alternately　to　1．OV，2．OV，　　　　4．OV　and　5．OV　ahd　ensure　that　the　indicator　re−　　　　spectively　reads　the　O96，　25q6，　75％　and　10096　　　　pointsりsing　the　calibration　marks．　Allowable　td−　　　　erance　is±：0．5％of　sPan．　　　　Check　each　calibration　mark　at　the　position　　　　where　1血1e　of　sight　and　set　point　value　indicater　　　　are　horizonta1．（5）If　the　indicator　is　not　within　the　O．59b　tolerance　at　　　any　of　the　calibration　points　in　step　4　above，　input　　　　3．OV　DC　again．and　a（恥st　the　indicated　value　　　slightly　wlth童n　the　range　50％±0．596。（6）Repeat　step　4　above．　Repeat　steps　4　and　5　until　　　　all　points　fall　within　tolerance．Figure　6−2・1．　Zem　Al珈stment　fbr　Pr�tess　Variable　　　　　　　　　　　　lndicator．6。2−2。A4justing重he　Setting　Indicator　Zero．　　Set　slide　switch　on　the　side　panel　to　SV　and　select回m・d・．（1）Apply　a　3V　DC　standard　voltage　to　input　termi−　　　　nals　3（十）and　4（一）f『om　a　standard　voltage　　　　source．Phellips　Screwdriver　　　　Figue　6−2−2．　Zero　Adjustment　f6r　Set　Value　　　　　　　　　　　　　　　　Indica重or．（2）A（加st　using　the　same　procedure　as　described　in　　　steps　（2）　thru　（6）fbr　the　process　variable　ind韮ca−　　　tor（6−2−2）．　Figure　6−2−2　shows　zero　point　a（噸ust−　　　ment　fbr　set　value　indicator．lMIB4D4−02E6−2Maintenance6−2−3．Manipu艮ated　O耐pu重Indicator　Zem　A伽st−　　　　　　ment．（1）Connect　an　ammeter（7562）across　current　out−　　　　put　terminals　A（十）and　B（一）（re飴r　to　section　　　　3．1−2）．ln，u・e　th・tth・unit　i・i・図m・d・．（2）　Set　the　output　indicator　exactually　in　the　center　of　　　　the　scale，　Con五fm　that　this　setting　produces　an　　　　output　of　12　mA．（allowable　tolerance　is±2．5｛％）　　　Check　each　major　scale　graduation　at　the　posi・　　　tion　where　line　of　sight　and　output　pointer　are　　　vertical．Pointer1川IllIN川ll川ll0％　　　25％　　　50％　　7ら％　　100％＜K9　　＜1　　　　　ε＞　　　cえ〉［　　　　　　　［Figure　6−2−3・Output　Indicator　Center　Sca夏e　Mark・（3）If　necessary，．a（輸ust　the血dicated　value　with　the　　　zeτo　a（加stment　shown　in　Figure　6−2−4．（4）　Set　the　pointer　to　the　O（駈），25（レ6，75〔レb　and　100〔シb　　　m勾or　graduation　pqints　on　the　scale．　Insure　that　　　the　output　current　is　4　mA，8mA，16　mA　and　20　　　mA　respectively　at　these　points（allowable　toler−　　　ance±2．5％）（5）　If　any　of　the　points　in　step（4）is　ouレof・tolerance，　　　repeat　step（2）and　a（加st　the　zero．aのustment　　　while　keeping　the　indicated　value　within　the　　　anowable　tolerance．（6）Repeat　step　4．．Repeat　steps　4　and　5　until　every　　　m勾or　graduation　point　falls　within　tolerance．嶺。鹸。圏【＝コ　　　【＝口三＿瓦団昌σ｝凸』r＠◎●●o．1Phellips　Screwdriver’ノFigure　6−2−4．　Zem　Adjustment　f6r　Output　Indica¢oLlMIB4D4−02EModel　SMRT曇E6−2−4．Inclined　Mounting．　　If　the　instrument　is　to　be　mounted　at　an　angle，　ad−just　the　process　，　variable　indicator　（6−2−1）　and　s6tvalue　indicator（6−2−2）with　the　instrument　mountedat　the　actual　mounting　angle．6−3．Pa並s　Repla�tment．6・3・1．Replacing　Nameplate．　　Draw　the　ihstrument　modu董e　out　a　short　distanceand　open　the　lid　located　on　the　top　of　the　f「ont　pane1．Remove　the　nameplate　and　install　a　new　one．（SeeFigure　6−3−1）．Figure　6。34。　Replacing　Nameplate．．6●3−2．Replacing　Scale　Plate．　　Open　the　lid　on　the　top　ofthe　fヤont　panel　with　theinstrument　module　pulled　out　a　short　distance．　Re−mov6　the　press一血t　retaining　cap　using　a　small　regularscrewdriver．　To　remove　the　sca蓋e，　grasp　the　upper　endof　the　scale　with　a　pair　of　tweezers．and　pull　the　scaleout．　Insert　a　new　scale　plate　and　replace　the　cap．【耳emoving　the　scale　plate】●Contact　the　engraved侮ce　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　doth　or　suitable　equivalent（do　not　use　alcohol　　or　other　solvents　as　they　can　separate　the　markings　　食om　the　scale　plate）．／Model　SMRT襲EMaintenance6−3＼、〜、、．、舳。ら，．鵬「轟眺ユo6しμ40一！／o脅・●o　　　弓S57幽1　　＼　　CapFigure　6−3−2．　Replacing　Scale　Plate・6−3−3．Replacing　Fuse．　　If　a　problem　seens　to　be　associated　with　the　fUseitse1£inspect　the　inside　of　the　fUse　holder負）r　contami−natiop　or　poor　contact．Recommended　fuse　replacement　interga113years（1）To　remove　the　fuse，　unscrew　the　fUse　holder　cap　　　　in　the　direction　of　the　arrow　on　the　cap．　The　cap　　　　and　fUse　can　then　be　removed．（2）Install　a　new　fUse　with　the　correct　rating．　Replace　　　　the　fUse　cap　securely．6−3−4．Replacing　Data　Memgry　Backup　Rattery．：Note　1：The　power　should　be　turned　on　to　the　unit　　　　　　　while　the　battery　is　being　replaced．　If　the　bat−　　　　　　　tery　is　changed　with　the　power　off�_　the　　　　　　　memory　data　will　be　lost．Recommended　leplacement　intervals：　　　About　5　years（charging，　at　ambient　temperatures　　　below　450C）　　　About　l　year（shelf−hfe，　at　ambient　temperatures　　　below　450C）（1）Draw　the　ratio　set　station　module　out　a　short　dis−　　　　tance　from　the　housing　and　remove　the　battery　　　　cqver　a：nd　the　1）attery．（See　Figure　6−3−4）．Note：Use　the　dedicated　fuse（S9510VK）．　Do　not　use　　　　　afUse　fbr　other　products．ミ＼1．一coo。箇⊃1！Fuge　Part　No．：S9510VKRβting　　　　：1A《N、診グ、！　，Y�f〃o　　　グ7男1‘ま瞥彪4　1ト　1＠1−9　　．．1：＝　’「’墜u，・一製o07‘●亥：く一1嗣γ◎q　　。o　　同一0Figure　6−3−4．　Removing　Battery　Cover．（2）Install　a　new　battery　and愈t　the　battery　cover　　　　secuτely血place．（See　Figure　6−3−5）．（3）Insure　that　the　ALM　lamp　has　stoppedΩashing．Note　2：Do　not　change　just　the　battery　insel£Always　　　　　　　replace　the　case　and　battery　at　the　same　time．Note　3：Use　a　high　impedance　voltmeter　to　measure　　　　　　　the　battery　voltage．：Note　4：When　placing　the　new　battery　in　the　battery　　　　　　　case　after　removing　the　old　battery，　be　su士e　to　　　　　　　observe　correct　battery　polarity．Figu肥6。3−3．　Replacing　Fuse．lMIB4D4。02E6−4MaintenanceModel　SMRT菅E影勿一　　　「・i…グ0‘軌一o、一層．．噸〃o｛〃・劉1，に，’「…一・9　．　　　　　　　　　　　亡！》…`　A〔冒oレ〉’’’　・0ノした二1一◎。O　o@向0Figure　6−3−5．　Replacing　I）ata　Backup　Battery．Precautions　】Forand　StorageData　Backup　B裂tteゴy　Installation（1）（2）（3）（4）（5）（6）Ambient　Temp亭rature：一10　to　60℃Ambient　Hurpidity＝5to　95（光（noncondensing）Location　free　ffom　corrosive　gases．Do　not　charge　the　battery。Do　not　place　the　battery　in　a五re．Do　not　short　together　the　positive．and　negativepoles　of　the　battery．Ref『ain　ffom　heating　or　attempting　to　disassemblethe　battery．Carefully　observe　correct　polarity　when　connect−ing　the　battery　wires．lMIB4D4−02ECustomerMaintenanceParts　ListModel　SMRT（StYle　E》Ratio　Set　StationV王W∫E襲層ES　8032＼＼望》一．コ〃4561tem　1　2　3　4　5　6Par宝No．　Oty　　DescriptionE9711TGY9405LBY9422NPE9711DHE9711GQE9714DZ14−411ーハ∠CoverB．H．　Screw，　M4　x　5τag　No．　Label（blank｝BatterV　AssemblyCoverData　Labe1YO｝�IGAWA◆◎c。Pv「ight　Au9・1986（YK》・3「d　Editi。n：AP「・1988（YK》　CMPL　lB4D4−03E　　　�d−　　　一N　　δ　　萄Oζ℃r浦田轟O轟6ωm　トーδ／＞U「。一〇〇〇〇〇�@玉δ�@一�@ノ　　　　へを一一σ）／母一一一一刈σM3’ltem　　Part　No．　QtVDescrlpt尋on12一34E9714AJE9714LDE9714FD5　　Below　　　E9716YB　　　E9716YS6　　S9510VK7　　Y9306JB89101112E9711FGE9711HAE9711KAE9711KEE9711KC1111噌11−Q》14■■111Meter　Assembly《see　page　41Scale｛specify　range　when　ordering｝Control　Assembly　　I10　Board　Assembly　　CPU　Board　AssemblyPower　Supply　Unit　For　100　V　Version　For　220　V　Version　　Fuse一’‘1A”Pan　H．　Screw，　M3　x　6Plate（blank）BracketKnobPlateTip一‘℃π13141516E9711KDE9711TDE9711TEY9306JB11214Tip一”0μStopperScrewPan　H．　Screw，　M3　x　6Apr．1988CMPLlB4D4−03E4E9714AJ　Meter　Assembly1剰　　　’o　　　　　‘Q　　一　　ーギ　　　階レ旧眠》2o2、＼卜』チ／岬1・ノ砂レi鯉廿・蓼く働＼／　　。o　　。／　　σ・．　　　σ駕。ε451tem　Part　No．　QtvE9714AKE9711DAE9711FHE9711KMY9306JB11215Descrlptl◎n12345Meter　AssemblyFrame　Assembly　　KnobAIM　UnltPan　H．　Screw，　M3　x　6CMPLlB4D4−03EApr．1988Printed　inJapanlnst「UctionManual／HTBPower　SupPly　TerminalConnections　for　Panel−mountedlnstruments（Option）1．GENERAL．　　If　you　specif：y　the　terminal　board　to　which　the　power　source　is　directly　connected（su伍x　code　l　　HTB），　the　external　wiring　to　the　terminal　board　is　necessary．2．APPUCABLE　INSTRUMENTS．ModelSRVDSIHMSIHFSIHKSLCDSLPCSLMCSMLDSMSTSMRTSCMSSBSDSLCCSLBCSTLDDescriptionStrip　Chart　RecorderIlldicator（With　Housillg）Bar　Graph　Indicator（With　Alarms）Indicator（With　Alarms）Indicating　ControllerProgrammable　Indicating　ControllerProgrammable　Indicating　Controller　with　Pulse→Width　OutputManual　StationAuto　l　Manual　StationRatio　Set　StationProgrammable　Computing　StationBatch　Set　StationBlending　Contro11erBatch　ControllerTotalizer3．NAME　OF　COMPONENTS　AND　TERMINAL　DESIGNATION　OF　POWER　SUPPLY4．◎00Signal　Termina1（Note　1）0�@�B�D�F�H�P�L�N�P�R�A�A�C�E◎�I＠�M�O�L�S�C�E�E�H◎�M�C�G」�M嗣NLTerminals　tayOutTerminalcesignationDesαiptionLN　1亨＞AC　or　DC　Power　SupPly@（DC：polarity　reversible）@GroundSignal　Terminal（Note　1）Be　careful　fbr　which　Signal　Terminals　　　　　have　L，　N　terminals，　too．Power　SupplyTerminalPOWER　SUPPしY　AND　GROUND　WRING．（1）All　cable　ends　must　be　fUrnished　with　crimp−on　type　solderless　lugs（fbr　4mm　screw）．（2）Examples　of　applicable　cables．　　Cross−sectional　area　of　the　cable　conduc七〇r：2．Omm2．＊　　No七e＊：Power　supply　cables　should　be　determined　ffom　the　instrument　power　consumption　　　　　　　　−they　must　have　conductors　with　cross一．sectional　area　of　at　least　1．25mm2．　　Applicable　cable：000V　vinyle　insulated　cable（IV），　con負）rming　to　JIS　C3307．　　　　　　　　　　　　　　　Vinyle　sheathed　cables　fbr　electric　appliances（KIV），　confbrmillg　to　　　　　　　　　　　　　　　JIS　C3316．（3）Af七er　com⇒letillg　the　power　supPly　and　ground　wiri119，　moullt　the　power　termlnal　cover．YO　KOGAWA◆◎Copyright　Mar．199・1（YK）．1st　Edition：Mar．1991（YG）「FDNo．10004−SlMIB4F1−11E



