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Thank you purchasing the RKC instrument. In order to
achieve maximum performance and ensure proper operation
of your new instrument, carefully read all the instructions in
this manual. Please place this manual in a convenient
location for easy reference.

SYMBOLS

WARNING |: This mark indicates precautions that must be

taken if there is danger of electric shock, fire,
etc., which could result in loss of life or injury.

: This mark indicates that if these precautions
and operating procedures are not taken,
damage to the instrument may result.

: This mark indicates that all precautions should
be taken for safe usage.

: This mark indicates important information on
installation, handling and operating
procedures.

: This mark indicates supplemental information
on installation, handling and operating
procedures.

: This mark indicates where additional
information may be located.

® B BDP

NI

- An external protection device must be installed if
failure of this instrument could result in damage to the
instrument, equipment or injury to personnel.

All wiring must be completed before power is turned on
to prevent electric shock, fire or damage to instrument
and equipment.

This instrument must be used in accordance with the
specifications to prevent fire or damage to instrument
and equipment.

This instrument is not intended for use in locations
subject to flammable or explosive gases.

Do not touch high-voltage connections such as power
supply terminals, etc. to avoid electric shock.

RKC is not responsible if this instrument is repaired,
modified or disassembled by other than
factory-approved personnel. Malfunction can occur and
warranty is void under these conditions.

CAUTION

® This is a Class A instrument. In a domestic environment,
this instrument may cause radio interference, in which
case the user may be required to take adequate measures.

All Rights Reserved, Copyright K 1999, RKC INSTRUMENT INC.
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® This instrument is protected from electric shock by
reinforced insulation. Provide reinforced insulation between
the wire for the input signal and the wires for instrument
power supply, source of power and loads.

® Be sure to provide an appropriate surge control circuit
respectively for the following:
— If input/output or signal lines within the building are

longer than 30 meters.
—If input/output or signal lines leave the building,
regardless the length.

® This instrument is designed for installation in an enclosed
instrumentation panel. All high-voltage connections such
as power supply terminals must be enclosed in the
instrumentation panel to avoid electric shock by operating
personnel.

® All precautions described in this manual should be taken to
avoid damage to the instrument or equipment.

® All wiring must be in accordance with local codes and
regulations.

® All wiring must be completed before power is turned on to
prevent electric shock, instrument failure, or incorrect
action.
The power must be turned off before repairing work for
input break and output failure including replacement of
sensor, contactor or SSR, and all wiring must be
completed before power is turned on again.

® To prevent instrument damage or failure, protect the power
line and the input/output lines from high currents with a
protection device such as fuse, circuit breaker, etc.

® Prevent metal fragments or lead wire scraps from falling
inside instrument case to avoid electric shock, fire or
malfunction.

® Tighten each terminal screw to the specified torque found
in the manual to avoid electric shock, fire or malfunction.

® For proper operation of this instrument, provide adequate
ventilation for heat dispensation.

® Do not connect wires to unused terminals as this will
interfere with proper operation of the instrument.

® Turn off the power supply before cleaning the instrument.

® Do not use a volatile solvent such as paint thinner to clean
the instrument. Deformation or discoloration will occur. Use
a soft, dry cloth to remove stains from the instrument.

® To avoid damage to instrument display, do not rub with an
abrasive material or push front panel with a hard object.

® Do not connect modular connectors to telephone line.

NOTICE

® This manual assumes that the reader has a fundamental
knowledge of the principles of electricity, process control,
computer technology and communications.

® The figures, diagrams and numeric values used in this
manual are only for purpose of illustration.

® RKC is not responsible for any damage or injury that is
caused as a result of using this instrument, instrument
failure or indirect damage.

® Periodic maintenance is required for safe and proper
operation of this instrument. Some components have a
limited service life, or characteristics that change over time.

® Every effort has been made to ensure accuracy of all
information contained herein. RKC makes no warranty
expressed or implied, with respect to the accuracy of the
information. The information in this manual is subject to
change without prior notice.

® No portion of this document may be reprinted, modified,
copied, transmitted, digitized, stored, processed or
retrieved through any mechanical, electronic, optical or
other means without prior written approval from RKC.

Www.rkc-usa.com mmm——  (800) 576 - 6308
Distributed By [FI%Y Inc,









3.3 Wiring Example

RS-485 (2-wire system)

Converter

[u]

RS-232C @

Host computer

13141516 17 18 1920 21 22 23 24

1234567 89101112
ol |@ o)
Selector |SP400/ el | g £
unit SP500 E E 5
MO 77T
Measuring object
; Py o Power supply
l o 200VAC

4. PARTS DESCRIPTION

(1) Measured value (PV) display unit

()]
Displays measured value (PV).
Displays various characters depending on the instrument.
'-’ ' ’ ' ’ ' ’ (2) Alarm output indication lamps (ALM1 to ALM4) [Red]
l , l ’ ’ , ’ , ALM1: Lights when alarm 1 output is turned on.
ALM2: Lights when alarm 2 output is turned on.

ALMS3: Lights when alarm 3 output is turned on.
ALM4: Lights when alarm 4 output is turned on.

OALM1T  OALM2 OALM3 O ALM4 <& (2)

G&D < \'4 A
[RKS. aes00 A N (3) SET key
Used for parameter calling up and set value registration.
3 4 5 6
) @ ) ©) (4) Shift key

Shift digits when settings are changed.
Used when the character display in each mode is changed to

the set value display.

(5) DOWN key
Decrease numerals.

(6) UP key
Increase numerals.

M To avoid damage to the instrument, never use a sharp object to press keys.

IMAEO1-E4



5. SETTING

5.1 Calling-up Procedure of Each Mode B Input type display

This instrument immediately confirms input type following power on.
[Example] For a instrument with the K thermocouple input type

and range from 0. to 1372 °C.

Input type display

Automatically (in 4 sec.) _
N a—[O]]:
\f The instrument returns to the PV display Indicates engineering unit

mode if no key operation is performed for o 1
PV display |more than one minute. =L [ |Input type i
Alarm setting —-— | ¥ b— [
mode a b Indicates input type
';':_Is_skthe S A (See following table)
ey. —_—— - PV displa
Parameter o play
Press the SET _ | Setting mode , — —T T =T = —T——
key for 2 sec. — Display | =" | il |2 ||/ | ]|/~ ¥
\ Communication TC
Pr((ajss<th<|3 SET key | Setting mode * 'tf;%:t S Toes
an e e
simultaneo{Jst. K{J R[S [B]E|T N | |w2eRe
. . _ : — ———
Rlsgtliz?;ﬁd when the instrument has the communication Display II_II ll_ Lll’l_l II_I’I II__’I
Input TC RTD Voltage
tyee [T, [ Pt Pt | (Current)
100 100

5.2 Details of Each Mode

H Alarm setting mode
This is the mode used to set the alarm (alarm 1 to alarm 4). The following parameter symbols are displayed one by one every

time the SET key is pressed.
=% For details, see the 5.3 Parameter Setting Procedure.

: SEI[ 5 SET =1SET[ 5 <SEI[ seT  SET:
(pvdisoey (AL (FAL APEAL IFSAL M Press the
- - - - = = SET key.
SET <y SET, <|, SET <
Alarm 1 Alarm 2 Alarm 3 Alarm 4 SET <.
set value set value set value set value ? Press the
shift key.
Symbol Name Setting (display) range Description Factory set value
[ { | Alarm 1 setting Temperature input: Set the alarm 1 set value. Temperature input:
s [ -1999 to +9999 °C [°F] or 0or0.0
AL1 -199.9 to +999.9 °C [°F] Voltage/current
71 =7 | Alarm 2 setting Voltage/current input: Set the alarm 2 set value. input: 0.0
oL - Same as input range
AL2
) - Alarm 3 setting Set the alarm 3 set value.
1| = Not displayed when there is
— - analog output.
AL3
N 14 Alarm 4 setting Set the alarm 4 set value.
111 = Not displayed when there is
— power supply for LED drive.
AL4

IMAEO1-E4



B Parameter setting mode

This is the mode used to set the various parameters such as alarm differential gap, PV bias etc. The following parameter
symbols are displayed one by one every time the SET key is pressed. (Press the SET key for 2 sec when enter parameter
setting mode from PV display.)

I For details, see the 5.3 Parameter Setting Procedure.

Press the SET
key for 2 sec.

i = SET [ =1 SET [ =1 SET _[~ SET
Pvdsolay AN (FESlAH JFESAR JSAH N
SET: < SET < SET < SET <
Press the Alarm 1 Alarm 2 Alarm 3 Alarm 4 SET
SET key. differential gap differential gap differential gap differential gap
set value set value set value set value
< SET = SET =1 SET == SET =
Press the LLE AL 5 HHAS b
shift key.
< SET < SET < SET <
SET Analog output Analog output ;
Set data lock : PV bias
function zg?l\?alﬂg SSC:tI\e/a%geh set value
Symbol Name Setting (display) range Description Factory set value
0 { | Alarm 1 Temperature input: Set the alarm 1 differential gap. | Temperature input:
It | | differential gap setting 0 to 100 °C [°F] or 20r2.0
AH1 0.0 to 100.0 °C [°F] Voltage/current
[N 7| Alarm 2 Voltage/current input: Set the alarm 2 differential gap. | Input: 0.2
NN L | differential gap setting 0.0t0 10.0 %
AH2
7 01 =7 | Alarm 3 Set the alarm 3 differential gap.
I 1 | differential gap setting Not displayed when there is
analog output
AH3
7 1 | ¢ | Alarm 4 Set the alarm 4 differential gap.
I —| | differential gap setting. Not displayed when there is
power supply for LED drive.
AH4
) PV bias Temperature input: Sensor correction is made by | Temperature input:
[ -1999 to +9999 °C [°F] or | adding bias value to 0or0.0
-199.9 to +999.9 °C [°F] measured value (PV). Voltage/current
Voltage/current input: Input: 0.0
—span to +span
However, within
-1999 to +9999
Pb
R Analog output scale high | ALS to SLH (Setting limiter | Sets high limit of the analog SLH
I [high limit]) output range. Not displayed
when there is no analog
output.
AHS
7 1 |~ | Analog output scale low | SLL (Setting limiter Sets low limit of the analog SLL
| [low limit]) to AHS output range. Not displayed
when there is no analog
output.
ALS
Ay Set data lock function 0: Can be changed Selects the set data can be 0
oL L 1: Can not be changed changed or can not be
changed.
LCK

B Communication setting mode

This is the mode to conduct settings relating to the communication function. It is displayed for the instrument with the
communication function.

I-& For details the protocol, identifiers and communication setting mode, see the separate Communication Instruction
Manual (IMAEO02-E[).
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5.3 Parameter Setting Procedure

M When the displayed value is changed, it is not stored. To store it, press the SET key.

M After a new value has been displayed by using the UP and DOWN keys, the SET key must be pressed within one
minute, or the new value is not stored and the display will return to the PV display.

B Change the Alarm set value Example: Change the Alarm 1 set value from 0 °C to 200 °C.
. (3) Shift the high- (4) Change the (5) Store the set

(1) Alarm 1 setting (2) Set value lighted digit set value value
1 [ 111 1171 171 I°1 1T 2107117 i |
1L =l L L= L L= C L= L O
Press the SET key Press the < key to Press the < key to Press the UP key to Press the SET key to
to change to Alarm Alarm 1 set value high-light the hundreds change the number 2. store the new set
1 setting (AL1) display digit. The high-lighted value. The display
display. ' digit indicates which returns to the next

digit can be set. parameter.

6. OPERATIONS

6.1 Operating Cautions
m Connect the input signal wiring, and then turn ON the power. If the input signal wiring opens, the
instrument judges the input is disconnected.

e TC input: Up-scale or downscale (To be specified when ordering)
« RTD input: Up-scale (Downscale when the input is shorted)
« Voltage (current) input: Downscale (For 0 to 5V DC or 0 to 20 mA DC, indefinite.)

M No influence is exerted upon the instrument for power failure of 20 ms or less. For power failure of more than 20 ms, the
instrument performs the same operation as that at the time of power on after power recovery.

6.2 Description of Each Functions

B Alarm (ALM) function B Alarm hold action
Each alarm action is as follows. In the alarm hold action, the alarm function is kept invalid
- - even if the measured value (PV) is in the alarm range when
Process high alarm ( A: Alarm setting) the power is on. The alarm function is held until the
measured value (PV) goes out of the alarm state once.
OFF | ON
Low VAN High With alarm hold action
Process low alarm ( A: Alarm setting) Measured value (PV) Measured value (PV)
ON | OFF Al
- arm =
Low A High set value
| Alarm differential gap
If measured value (PV) is close to the alarm set value, the Alarm hold zone
alarm relay contact may repeatedly turn ON and OFF due to Alarm | OFF ON
input fluctuations. If the differential gap is set, repeated status

turning ON and OFF of the relay contact can be prevented.

) ) . . Without alarm hold action
Differential gap Differential gap
—> < — < Measured value (PV) Measured value (PV)
ON OFF ON
A . A
Low alarm set value High alarm set value Alarm >
set value

W Set data lock (LCK) function

The set data lock restricts parameter setting changes by key
operation. This function prevents the operator from making Alarm | ON | OFF ON
errors during operation. status

@ Parameters protected by Set Data Lock function are
still displayed for monitoring.

IMAEO1-E4 7



7. DISPLAY AT ERROR OCCURRENCE

B Error display

\__4
'- - RAM failure (Incorrect set data write, etc.)

C )

Please contact RKC sales office or
the agent.

B Overscale and Underscale

Measured value (PV) Measured value (PV) exceeds the input range.
(Flashing)

| Overscale

(I R | Measured value (PV) exceeds the high input display range limit.
(Flashing)

Underscale

’_’ ’_’ I_’ ’_’ Measured value (PV) exceeds the low input display range limit.

(Flashing)

A [[warving |

To prevent electric shock,
always turn off the power
before replacing the sensor.

Check the Sensor or input lead.

8. INPUT RANGE TABLE

Input type “(/'ggsl Input type '\é‘ggsl Input type “ggg:l Input type “é'ggsl Input type "é'ggsl
0 to 200 °C |[K o1 0 to 80 F [J A 0 to 1200 °C [N o1 1999  to +1000 °C 2| U 02 -1000 to +1000 °F D A4
0 to 400 °C |K'o02 0 to 1600 °F |J 'A2 0 to 1300 °C |N'02 00 to 4000 °C_|U'03 1000 to +3000 'F_|D'As
0 to 60 °C |K'03 J 0 o 2192 °F |1 'A3 N 0 to 230 °F [N'A1 u 11999 to +9999 °F *[U'AT || oo 00 to 1000 'F |D'As
0 to 800 °C |K'04 0 to 400 °F |J 'A6 0 to 2372 °F [N'A2 1000 to +2000 F |U'A2 00 to 2000 °F |D'A7
0 to 1000 °C |K o5 0 w© 300 °F |J A7 1999 to +4000 °C YT '01 00 to 999 °F |U'A3 00 to 4000 ‘F |D'A8
0 to 1200 °C |K'06 0 to 1600 °C '|R '01 41999 to +1000 °C 3 T '02 0 to 400 C [L'O1 00 to 5000 °F |D'A9
0 to 1372 °C |K'o07 0 to 1769 °C '|R '02 41000 to +2000 °C | T '03 0 to 80 °C |[L'02 21999 to +6490 °C |P'O1
K 0 to 100 °C |K'13 R 0 to 1350 °C '|R '04 00 to 3500 C |T'oa o 0 to 80 °F |L'A1 11999 to +2000 °C_ [P ' 02
0 to 300 °C |K'14 0 to 3200 °F '[R Al T [-1999 to +7520 °F T 'A1 0 to 1600 °F |L'A2 1000 to + 500 C |P'03
0 to 450 °C |K117 0 to 3216 F '[R A2 -1000  to +2000 °F | T 'A2 1999 to +6490 °C | D'o1 1000 to +1000 °C [P 04
0o to 500 °C |Ki20 0 to 1600 °C '|s 01 1000 to +4000 °F |T 'A3 1999 to +2000 ‘C | D02 || JPt100 |-1000 to +2000 °C |p ' 05
0 to 80 F |KiAl 0 to 1769 °C '|s 102 00 to 4500 °F |T a4 -1000 to + 500 °C | D 03 00 to 500 °C |Pios
0 to 1600 F |K A2 s 0 to 3200 °F '[s A1 00 to 7520 °F |T . As 1000 to +1000 °C | D, 04 00 to 1000 °C_|P. o7
0 to 2502 F |K,A3 0 to 3216 °F '|s A2 0  to 2000 °C |w.01 1000 to +2000 C |D,05 00 to 2000 °C |P, 08
20 to 70 °F |K,A9 400 to 1800 °C |B 01 || WoRe/ 0 to2320 °C|w,02 00 to 500 °C |D, 06 00 to 3000 C |P, 0o
0 to 200 °C |J, o1 0 to 1820 °C '|B 02 ||W26Re 0 t4000 °F |w,A1 || Ptico 00 to 1000 °C |D, o7 00 to 5000 °C | P, 10
0 to 400 °C |J 02 B 800 to 3200 °F |B Al 0 to 1300 °C |A,01 00 to 2000 °C |D,08|[0 to 5vDC 4,01
0 to 60 °C |J 03 0 to 338 °F '|B A2 0 1t 130 °C [A 02 00 to 3000 °C [D,09|[0 to 10vDC ® 00 5 01
J 0 to 80 °C |J 04 0O to 80 °C [E 01|l A 0 0120 °C |A,03 00 to 5000 °C |D 10 |[1 t©© 5VDC o 6 01
0 to 1000 °C |J 05 0 to 1000 °C |E 02 0  t02400 °F [A A1 1999 to +9999 °F | D A1||0 to 20 mADC 1000 7 o1
0 to 1200 C |J 06 E 0 to 1600 F |E A1 0  to 253 °F A A2 1999  t0 +4000 °F | D A2 |[4 to 20 mADC 8 o1

0 to 450 °C |J 10 0 to 1832 °F |E A2 -1999  to 46000 °C U 01 1999 to +2000 °F |D A3

1Oto 399 °C/0to 799 °F:Accuracy is not guaranteed. 2-199,9 t0-100.0 °C/-199.9t0-158.0 °F:Accuracy is not guaranteed. 3Z-lOlOspeciﬁcation

9. HOW TO PULL OUT THE INTERNAL ASSEMBLY

Usually, this instrument is not necessary to remove the internal assembly from the case. When removing the internal assembly

without disconnecting the external wiring, take the following steps.

A waring |

® To prevent electric shock or instrument failure, only qualified personnel should be allowed to remove the internal assembly.
® To prevent electric shock or instrument failure, the power must be turned off before removing internal assembly.
® To prevent injury or instrument failure, do not touch the printed wiring boards when removing the internal assembly.

(AN

AN

(Left side/right side) [ LA

. . - Recommended tool: Blade screwdriver
Unlock using such a screwdriver.

Gently press outside on handle. + Recommended blade width: 6 mm IS

Apply pressure very carefully
when removing internal
assembly to avoid damage to
the frame.

To conform to IEC61010-1
requirements for protection
from electric shock, the internal
assembly of this instrument
can only be removed with an
appropriate tool.

The first edition:  AUG. 1999
The fourth edition: JUN. 2003 [IMQ00]
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