Digital Temperature Controller

RF100/RF400I/RF900

Z-1132 Specification

Instruction Manual
[Initial setting & Operation]

All Rights Reserved, Copyright €: 2009, RKC INSTRUMENT INC. IMR02C35-E1
This manual describes the operation functions and operation condition settings that are
configured in Engineering mode of the RF100/400/900. In order to achieve maximum
performance and ensure proper operation of your new instrument, carefully read all the
instructions in this manual. Please place the manual in a convenient location for easy
reference. For installation, wiring, and basic key operations, refer to the separate
RF100/RF400/RF300 Instruction Manual [Installation] (IMR02C34-E0).

1. HANDLING PROCEDURE TO OPERATION

2.1 Restricting Access to Engineering Mode 0
The relationships between Engineering mode, Set data unlock/lock, and RUN/STOP are
shown below.

©: Can be displayed and changed

O: Can be displayed ®: Cannot be displayed or changed

Set data unlock/ | Engineering RUN/STOP
lock transfer mode RUN STOP (STOP lamp lights)
FOO0 © ©
Unlock FO1 to FO9 * © ©
F21 to F31 O © (Excluding Fa1)
Lock Foo < o ©
(§ lamp lights) | 701 to F09 © )
F21 to F91 o o

* Some setting items in Parameter setting mode are the same as the items in FO1 to F09. When the set
value of one of these items is changed, the set value of the corresponding item in the other mode also
changes. However, with respect to parameters that can be changed in the locked state, this applies only

After installation and wiring, follow the procedure below to configure settings required for
operation.

to FOO parameters that are not locked in the Set lock level setting.

2.2 List of Engineering Mode Parameters

To change to the Engineering mode, press the <&s key for more than 4 seconds while
pressing the GeD key in the Monitor display mode.

Display Name Data range Factory set value| Display Name Data range Factory set vaiue
DE | |Function block 08 | This is first parameter symbo! of Function block 08. L1 | |Integrated operating | O to 9998 hours _—
£ | |time monitor
T rtional i tact T Holding peak value ~
Proportional cycle |0 to 100 seconds ) ) ) 5& 2y contact T L Jr| [ampient emperature | ~10 10 +100°C _
i time (0: Setting below 1 second is possible for Time setting of P! 30 p
5 wone N . Vottage pulse 'w_J jmonitor
proportional cycle lime in the Engineering mode F51) output: 2
M7 IMinimum ON/OFF tme| 0 to 1000 ms 0
it -
471073 | |of proportioning cycle Taple 1: Input type
oL H-| |Output limiter high | Output limiter low 1o 105.0 % 1050 Se el Input type Rangecode | [Setate Input type Range code
e 0 K |-199.9 to +400.0 °C|K43 17 K__|-100.0 o +752.0°F |[KC8
= — - — 30 1 K 10010 800.0°C  |K09, K10 18 K_|-32810 +2501 °F _|KAT, KA2, KC7
atl: Output limiter fow | -5.0 % to Output limiter high® -~ 2 K__|-20010 +1372 °C__|KO1 1o KOG, K41 18 J_ |-199.9 10 +550.0°F |JC8
IL_-o57 | Output limiter high > Output limiter low 3 | J _|-199.910 +300.0 °C[J07 20 | J_|-32810+2192°F__|JAT, JA2,JB9
5 ": Dg FO08 block selection | 0: Display 0 4 J -200 to +1200 °C__ {J01 to JO6, J15 21 T |-193.910 +300.0°F {TC8
4055 | lino display) 1: No display 5 T |-199.8 to +300.0 °C[T02,T03.705 22 T |0.0t0600.0°F __|TC7
e — - - - T__|0.0to +400.0°C__|T06 23 T |-328t0+752°F __|1C9
Function block 09 {This is first parameter symbol of Function block 09. s Tow 1768 °C S0 o 1610 3256 °F A5
_ R [0t0 1769°C R02 25 R__|0to 3276 °F RA2
i) [PV bias -1999 (-198.9) to +9999 (+099.9) °C [°F] 0(0.0) 10 E_ |0to 1000 °C E01, E02 26 E_ |00 1832°F |EAT, EA2
11 B |0to 1820 °C |B01. BO2 27 B__ |0 to 3308 °F BA1, BA2
PV digital filter 010 100 seconds (0- Un 1 12 N_|0to 1300°C NO1, NO2 28 N__ |0 to 2372 °F NAT, NAZ
g ( used) 13 | PLT |0 to 1390 °C A01, AD2 28 | PLT [0102534°F AAT, ARD
i _ 14 0 to 2320 °C W01, W02 30 |45ReW2iRe| O to 4208 °F WA4
F09 block selection | 0: Display Y 15_| Pt100 |-198.9 to +649.0 °C|DO1 to D10 31_| Pt100 |-199.9 1o +500.0°F |DAZ to DAY, DB2
(no display) 1: No display 16| JP1100 |-196.9 to +649.0 °C|P01 to P10

Conditions for displaying F21 and after: 58 Refer to 2.1 Restricting Access to Engineering Mode

Conditions specified at ime of ordering are acceptable " £ inh i 3 H 3
Display Name Data range [Factory setvaiue] | 128 must be set in "Mode selection (no display) [ModE]." £ Do :?;:;;%:2%’;‘#3:;;%‘;“ is not described in the input type table above.
I,:QQ [ Function block 00 | This is first parameter symbol of Function block 00. - Seftings must be unlocked. - )
You wish to change canditions FZ { ] {Functionblock 21 * {This is first parameter symboal of Function block 21. u The Input type can be changed.
Press the <Rss key for more than 2 seconds to change the RUN/STOP [ ocii ||Setlock level 0to 10 [ 0 —
Change from RUN io STOPI X n = D, " T NP
I made from RUN to STOP (STOP lamp: Tums an). 300 0] All parameters can be changed 6 [Lock*F Group™ FOS through FO9 {1 NP | [input type 0to 16 [Refer to table 1] Dependson | 1ap1e 2: Alarm type [A:Setvalue (SV) A:Alarm setvalue +:Alarm diflerential gap]
1] Lock P Group® FO1 throughF08 |7 | Lock *P: Group" FO7 thiough FO9 L 2] model code : .
Seting of operating condition] K Refer to 2. SETTING OF OPERATING CONDITION 2 | Lock *Parameter Group® F02 through F09 | 8 {Lock *Parameter Group® F08 through F09 L dF | |pecimal point 0: No decimal piace Dependson | [4@0 Alam type coda Action
(Engineering mode) (Engineering Mode). 3 | Lock "Parameler Group” FO3 through F09 9 |Lock P Group” FO9 g | |position 1: One decimal place model code iation hi Alarm set vaiue is greater than 0.
T - - —— — 1 [ A |Deviation high ¢ g )
3 4 | Lock "Parameter Group® F04 through FO3 10 The setting is not used. Lb a5 |{Bumout direction 0: Upscale Valid only when the TC input is 4] g oFF b o
Setvalue (SV) setting | T Refer to chapter 4. OPERATION FLOW of RF100/RF400/RF900 5 | Lock "Parameter Group* F05 through FO9 i 1: Downscale selected. Tow ) A
9 Instruction Manual [Installation]. Monitor selection | 0: Display all 0 EQS H-| [Input scate high input scale low to Maximum value 1 | E |Deviation high with hold action *
(no display) 4: Manipulated output value (MV) monitor [no display] 352 Maximum value of the selected input range input range {Alarm set vaiue is less than 0.)
Parameter data setting | i Refer to chapter 4. OPERATION FLOW of RF100/RF400/RFS00 - - §7‘ 1 .| |Input scale low Minimum value of the selected input range to Minimum value o . . g Lo OFF =} ON oy
(Parameter setting mode) Instruction Manual [Installation]. Mode selection 0: Display all ) 0 Shn Input scale high ic,ff tsfr:%’e?m 1| Q [Deviation high with re-hold action Low A Hgh
{no display) 2: Set data unlockflock transfer {no display] —— D! g
4: Interlock release fno display] 5 ! H:| |Setting limiter high | Setting limiter low to Input scale high input scale L Ala t vaiue i ter than 0
Toning Tyoe 2 Startup tuning (ST) 8: Disable RUN/STOP key operation N high 2 | B [Deviation low (Alarm set value is 9';; 1 than 0) o
uning Type 1 128: Displays F21 and after 17 ] ISetting fimiter low | Input scale low to Setting limiter high tnput scale £ Ns PV
- LLt 9 P! g g tow Figh
. ST Setting —| Set the value of the item that you wish to hide. L_-250 | low 2 | F [Deviation low with hoid action ¢
Autotuning (AT) (Parameter setting made) if there are multiple items that you wish to hide, 45 a P | [PV flashing display | 0: Flashing 0 (Alarm set value is less than 0.}
Refer to set the sum of the values of the items. 21 | {at input error 1: Non-flashing displa L ) " ON_ Axy OFF
= 3.3 Startup Tuning (ST). ; i = pA — g Y - 2 | R |Deviation low with re-hold action * o 7Ny A
Setting example: I § U Function block 30 | This is first parameter symbol of Function block 30.
Change from STOP to RUN When "130" is set, "Set data un!ock/!qck transfer” can be — .
Press the <Ris key for more than 2 seconds to change the RUN/STOP mode from STOP mode to RUN hidden and "Displays F21 and after” is possible. T35 | |Output status at 0: Alarm action OFF 0 3 | C |Deviation highfiow *
mode (STOP lamp: Tums off). Operation starts as soon as the RUN/STOP mode is changed to RUN. = RUN/STOP setting |0: RUN ) 7 | {STOP mode 1: Alarm action continued
v/ : —
Change from PID fo AT | AT famp flash During ST execution: il 1 STOP (STOP lamp Tghts) PLH || STOP display 3 ST0R on SV dieniay  STOP lamp reor o ! 3 |G [Deviation highflow with hold action ™ &
ange m (e] lamp jlashes unng execution: n P " 1 J 9 N on isplay mp (green) lig
P rg ¢ sefting mod AT tamp lights I ]| Function block 01 | This is first parameter symbol of Function block 01. { ||selection 2 STOP lamp (green) lights :
(Parameter setting mode) igl N ) ' ON_Rey oFf {»% _oN
— — FY [ ||Functionblock 41 | This is first parameter symbol of Function black 41. 3 | T |Deviation highflow with re-hold action * @ ow e e
) /]| Set value (SV) Setting limiter low to Setting limiter high 0
| AT End AT lamp turns off ’ STEnd JAT lamp tums i o lfthe ol . _ o
off g 75T 1] |Alarm type 110 13 [Refer to table 2] Depends on Deviation highflow i ihe alarm sefing i set o & negalive value. t will be
Wher the AT is finished, the controfler When the ST is finished, the controlier CF{J I'|[Fo1 block selection |0: Display 0 e moded code 5 1 X lHigh/Low individual setting) :::»? 28 ni?csz:: \:m- and operation will be the
will automatically retums to PID control. will automatically retums to PID control. 40854 | [(no display) 1: No display I 1AL hoid ach 0 OFF D
f?u Functi is i i i | (A hold adtion |G O action ON (When pover tmedan whan tensired Fom STOP RN | Dor ey 05 O Deviation highfiow with hold action
C Operation * 3 { ‘unction block 04 This is first parameter symbol of Function block 04. I R e o  power ransier RUNH modet code 5 |Y (High/Low individual setting) *
{When nower fumed on: when from STOP 1o RUN, SV changed)
* Adjust the PID constants manually when the optimum PID constants cannot be calculated by AT or ST . i i e 1 - i Deviation high/low with re-hold acti
for characteristic variations of the controlied system. H ?gi'&“) set value Bzaglt?ggi 2;?:; ilzg&cso::n/\t éo;l",n\;u?rs\glalz selected.> 50 (50.0) AH Ia Alarm differential gap| 0 to Input span 2.0 s |z ';;m%r\:l i’r?dividwu amlnse x;?ng?‘ action
Input value or set value action: Same as input range 5o | | [Alarm output state at | 0: Alam output is not forcibly turned ON when the Burnout ] we ON = OFF
2 SE"T'NG OF OPERAT'NG CONDrn H H HT [ |Alarm set value <Displayed when alarm code U, X, Y or Z is selected.> 50 (50.0) 7 | [irput bumout 1,'3'&"2?‘(‘}\']2;‘;2"?5% action at underscale 4 | D |Band * = 1 T PV
. ON (Englneeﬂng MOdE) 1 8osg (ALM) [high] -Input span to +input span g: 8” a} undemclalé; no gction [at overscale #: If the alamm setting is set to a negative value, it will be
50 (- : at overscale or underscale s ute value ion wil
IR Alarm set value 50 (-50.0) 4: OFF at overscale or underseate 6 | U |Band (HighLow indvidual setting) treated as an absolste value and operation will be the
6 | | (ALM) [low] same as indicated above.
0: Energized o
& F04 block selection |0: Display 0 of alarm output 1: De-energized ~ .
(no display) 1: No display - g8 | H [Process high _
. . . . ~ Alarm delay timer |0 to 600 seconds &} OFF Y ey
Parameters in the Engineering mode (F21 to F52) should be set according Function block 05. | This is first parameter symbat of Function block 05. - Yok o
to the application before setting any parameter related to operation. Once Afarm interlock 0: Unused (Interlock function OFF) 0 8 [ K |Process high with hold action *
the parameters in the Engineering mode are set correctly, no further Autotuning (AT) 0: PID control 0 1: Used
changes need to be made to parameters for the same application under _ 1:AT Function block 51 | This is first parameter symbol of Funclion block 51, 10 | J [Process low
normal conditions. If they are changed unnecessarily, it may result in [11] | Startup tuning (ST) |{0: ST unused 0 oN A= OFF v
malfunction or failure of the instrument. RKC will not bear any responsibili 40ag 1: Execute once : ol 0 b " : L Hgh
for malfunction or failure as a result of im| h i %’ ooy 2: Execute always Direct/Reverse action) 0: Direct action Depends on 10 [ L [Process low with hold action * - ?
proper changes in the Engineering = o5 biock =1 5 Do 5 1: Reverse action model code
! ock selection {0: Displa:
mode. = U2 inodispiay) " |1: No diepia ONJOFF action 0 (6.0} to 100 (100.0) °C [*F] 1(10) , orF ——on
1 : Mo Y _ differential gap (upper) 7 {V |SVhigh Tow i Y
Setting items are classified into groups (Function block: FL1LJ) within the Engineering fu§ Function block 06 1 This is first parameter symbol of Function block 08. SNIOFF action 0(0.0) to 100 {100.0) °C F] 0 - ?
mode. Set to meet application requirements. 1 differential gap (lower) - o ’ s |w lsviow ON A% OFF sv
F00: D1 | Proportional band 1 (0.1} to Input span (Unit: °C [°F}} 30 (30.0) - Low a High
- . _ . . . a3 [Resolution of 0.1 °C: Within 899.9 °C [°F]] Control output 0: Result of control computation o]
Non-display screen settings (Monitor display mode. Mode switching),Set lock leve! settings for the Setting . ) X at bumout 1: Low output limiter value (Output OFF) LBD differential gap%, " 0.8°C [F; (fixed)
data lock function, and RUN/STOP switching in Engineering mode can be selected. 0 (0.0): ON/OFF action — - — I 1
R - - Derivative action 0: Measured value derivative 0 e
FO1 to FOS: Integral time 1 to 3600 seconds (0: PD action) 240 1: Deviation derivative Alarm area N A s Nan-alarm: area |, BN Alam area
The parameter setting screen that is displayed in Parameter setting mode can be hidden. _ " Low A E3 High v
£21 to FO1: T — - Time setting of 0: 0.1 second (fixed) ‘When Proportional cycle tme is set 2 11 ] 2 [Control loop break alarm (LBA) LBE set vale
o . L . Derivative time 1 to 3600 seconds (0: P! action) 60 rtional 1: 0.25 second {fixed) 1o 0 second in the Parameter setting A: During temperature rise: Alarm area
Settings related to the specifications of this product can be selected. {(However, to display F21 and after, proportional cycle 2: 0.5 second (fixed) Tode, Ihis setting ftem becames " During temperature fall: Non-alarm area
setting ModE (Mode selection fna display]) in FOO to 128 is required.) - - ~ - time — vali Tor the e e, B: During temperalure rise: Non-alarm area
Anti-reset windup {1 to 100 % of Proportional band 100 Function block 52 | This is first parameter symbot of Function block 52. During temperature fall: Aiarm area
~ (ARW) (0: Integral action is always OFF) = -
- " N K - Operation stops if FAIL occurs (FAIL output [fixed at
vz Fine tuning setting (g}g ;Ssed) 0 AT cycles (1): ; g 332: 0 13 | 3 |FAIL de-energized] contact open when erTor 0ceurs)
F06 block selection |0: Display 0 H | |AT differential gap |0 to 50 seconds 10 12 | 4 |Monitor during RUN Alarm ON at RUN (alarm OFF at STOP)
(no display) 1: No display 2 | [time
i is i i '—S‘FS— iti 0: Activate the ST function when th is tumed on;
Function block 07 This is first parameter symbol of Function block 07. ! i ST start condition W;:l:;\\ tfa}'ls?‘esned fron? ré_\‘/\_/?gnm ;L?g\;/ver s fumedon 0 * Hold action and re-hold action must be set in Alarm hold action (AHo1).
: or when the Set value (SV) is changed. ** Precautions for LBA setting:
Control loop break |0 to 7200 seconds (0: Unused) 480 1 Acme the SfT mendctlf'r%n wéw]ggge pRO\UNﬁr is turned on; - The LBA function canno?be activated when AT function is turned on.
i . s or en transferr m to 8 . i 2 i it i i
slarm (LBA) e _|(Dispiayed when alarm code 2" s selected 2 Acivat e ST fncton when th Setvalue (SV) s changed. 1 LBA Leting tme.docs mot maten he contrlie object requrements. e LBA Seting me shauld be
T LBA deadband 0 t‘o Input span .. o = 9 t Function block 91 This is first parameter symbal of Function block 91. iengthened. If setting time is not cormrect, the LBA will malfunction by turning on or off at inappropriate times or
(LBD) [Displayed when alarm code *2* is selected.] o Lal
1€ Fob e 16D Fo1 77777 | |FO7 block selection |0: Displ 0 rmnaen
Retim to screen. Retdm 1o screen. 5FD ock selection |0: Display AT, " " : y U .
FOO screen. an,; g‘een. ""C’Cl (no display) 1: No display IEE] E{ ROM version monitor | Display the version of loaded software.




2.3 Precaution Against Parameter Change
When one of the following parameter items is changed, the set values of related
parameters are initialized or is automatically converted according to the new setting. Reset
the settings to the values that you wish to use.

©: tems that are initialized {Default value) O: ltems that are limited

B Caution for using the Autotuning (AT)

e When a temperature change (UP and/or Down) is 1 °C or less per minute during AT, AT
may not be finished normally. In that case, adjust the PID values manually. Manual
setting of PID values may also be necessary if the set value is around the ambient
temperature or is close to the maximum temperature achieved by the load.

3. FUNCTIONS RELATED TO OPERATION

For cautions and basic procedures prior to operation, refer to the RF100/RF400/RF900
Instruction Manual [Installation] (IMR02C34-E[J). Functions related to operation are
explained below.

3.1 RUN/STOP Transfer e
It is possible to transfer between control start (RUN) and control stop (STOP) RUNISTOP
transfer can be performed by key operation, or by using the "RUN/STOP setting”
Engineering mode. These two methods are linked together. For example, if the keys are
used to transfer from RUN to STOP, the setting of "RUN/STOP setting” in Engineering
mode will also change to "STOP."

@ State of this instrument when set to STOP mode

STOP lamp lights (Green). Displays the STOP symbol "STOP" on the

STOP display SV or PV displays. [Factory shipment: SV display + STOP lamp]

When the time-proportional control output: Output OFF

Controf output When the continuous control output: Below the low output limiter value

Output depending on the "Output status at STOP mode”

[Factory shipment: Qutput OFF (Contact open)]

AT canceled (The PID constants are not updated)

The Set value (SV) and Parameter setting mode can be set, and Mode
switching can be operated.

Alarm output
Autotuning (AT)

Parameters

@ State of this instrument when set to RUN mode
If the instrument is transferred to RUN mode from STOP mode, it performs the same operation
(control RUN, Alarm determination start-up) as the power-on.

B RUN/STOP transfer by front key operation

<RUN mode {factory shipment)> <STOP mode>
PVISV monitor PV/SV monitor
EB‘E b E or~| [Factory shipment:
%] F L | SV dispiay + STOP lamp]
l..j 5]8] (2 seconds or more) | Ty }:«m

STOP lamp lights

The front keys can be used for RUN/STOP transfer in all modes (Monitor display
mode, Parameter setting mode, Mode switching) except Engineering mode. To
perform RUN/STOP transfer in Engineering mode, use the RUN/STOP setting
screen in Function block FGO0.

B Performing RUN/STOP transfer in the "RUN/STOP setting"
@ To change from RUN mode to STOP mode

AN}

Changed parameter items 3 o L. ! .
imed o ically converied rems\| NP [PGdP[PGSHIPGSL| SLH | SLL | AST | olH | oLL s If the manipulated output value may be limited by the output limiter setting, the optimum
Decimal point pasition (PGJP) © PID values may not be calculated by AT.
Input scale high (PGSH) © | O ] B Requirements for Autotuning (AT) start
Input scale low (PGSL) © |0 190 Start the AT when all following conditions are satisfied:
Setting limiter high (SLH) @ [e) O [e) PID control
Setting limiter low (SLL} © [el e [¢) [e) Operation state
Set value (SV) [} O O O O . RUN — - —
ONIOFF action diflerential gap (upper) (oHH} | © Parameter setting | Output limiter high 2 0.1 %, Output limiter low < 98.9 %
ONJOFF action differential gap (lower) (cHL) [ @ Input value state The Measured value (PV) is not underscale or overscale.
P rtional band (P © (o) [e] ) . . .
,nzzz,';:e o ® ) B Requirements for Autotuning (AT) cancellation
Derivative time (D) © If the AT is canceled according to any of the following conditions, the controller immediately
Anti-reset windup (ARW) © changes to PID control. The PID values will be the same as before AT was activated.
Fine tuning setting (PTU) Q o fion stat When the PID/AT transfer is changed to the PID control.
PVbias (Pb) e[ o - | Opemionsiale - ppathe RUN/STOP mode is changed to the STOP mode.
ZZ‘:E"IBI ﬁn:' (‘:(F)la o © When the Set value (SV) is changed.
LB: de:(;)bpan:?'_;mm (LBA) tme g 5 Parameter changing | When the PV bias or the PV digitai filter is changed.
Alarm set value (AL1, ALT) elololo ) When the Quiput limiter value is changed.
“Alarm oifferential gap (AH1) © o) ) Input value state When the Measured value (PV) goes to underscale or overscale.
Alarm hold action (AHo1) ) © AT execution time | When the AT does not end in 9 hours after AT started.
Alarm delay timer (ALT1) &) © Power failure When the power failure of more than 20 ms occurs.
Output limiter high (oLH) o Instrument error When the instrument is in the FAIL state.
Output limiter low (oLL) [e)

H Autotuning (AT) Start/Stop operation

The Autotuning function can start from any state after power on, during a rise in temperature

or in stable control. For the operation procedure, refer to RF100/RF400/RF300

Instruction Manual {Installation] (IMR02C34-E(3).

m If AT ends normally, the LBA time is automatically set twice as large as the Integral
time.

3.3 Startup Tuning (ST) = =
Startup tuning (ST) is a function which automatlcalty computes and sets the PID values
from the response characteristics of the controlled system at power ON, transfer from
STOP to RUN, and Set value (SV) change.

As simple autotuning, the PID values can be found in a short time without disturbing
controllability for controlled systems with slow response at power ON.

H Caution for using the Startup tuning (ST)

® For ST at power ON or transfer from STOP to RUN, always set the heater power to ON
simultaneously with the start of tuning or before the start of tuning.

e Start ST in the state in which the temperature differential of the Measured value (PV)
and Set value (SV) at the start of ST is twice the proportional band, or greater.

e When the manipulated output value may be limited by the output limiter setting, the
optimum PID values may not be calculated by ST.

B Requirements for Startup tuning (ST) start

Start the ST when all following conditions are satisfied:

PID control

RUN

ST is set to ON. (Execute once, Execute always)

Output limiter high 2 0.1 %, Output limiter low = 99.9 %

The Measured value (PV) is not underscale or overscale.

At ST at setting change, the Measured value (PV) shall be stabilized.
At startup, output is changed and saturated at the Output limiter
value high or the Output limiter value low.

M Requirements for Startup tuning (ST) cancellation

If the ST is canceled according to any of the following conditions, the controfler immediately
changes to PID control. The PID values will be the same as before ST was activated.
When the AT is activated.

Operation state

Parameter setting

Input value state

Output value state

Operation state g o the RUN/STOP mode is changsd 1o the STOP mode.
When ST is set to "0 (ST unused).”
Parameter changing | When the PV bias or the PV digital filter is changed.

When the Output limiter value is changed.

When the Measured value (PV) goes to underscale or overscale.
When the ST does not end in hundred minutes after ST started
Power failure When the power failure of more than 20 ms occurs.

Input value state
ST execution time

Monitor dispiay mode Engineering mode
{PV/SV monitor] [Function block {F00.)] [RUN/STOP setting}
'_3 B —_— F mnn T P /
T G . seT Vool
nn nnens
] + [B]R]VINY
oo oo (4 seconds or more) oo oroe (Four times) g: :;JN Bm‘FIashlng
When STOP setting is stored
mn P A— R 5 Pra—
ULl GeT A
nnn o
Lo Uuy i Q’
Oor | R O Ov D7 -0 N\
hE e 1: STOP Flashing

STOP iamp lights
@ To change from STOP mode to RUN mode
1. Follow the steps above to display the RUN/STOP setting screen.

2. Changed to STOP from RUN. When RUN setting is

stored
'Q 5 —_ ,D 5 — nn
4 oo
nnm s
Uy I/ U U U U ; o
o O e - - oo DD | Dupu
Flashing 0: RUN Flashing 3

STOP Iarnp tumns off

3.2 Autotuning (AT) Start/Stop =

The AT function automatically measures, computes and sets the optimum PID values.
The AT can be used for PID control (Direct action/Reverse action).

Instrument error When the instrument is in the FAIL state.

B Startup tuning (ST) setting

Setting example: When executing ST only 1 time at power ON

1. Check the start condition

First, make sure that "when the power is tumed on” is selected in the ST start condition in

Function block F52 of Engineering mode.

Factory set value: 0 (Activate the ST function when the power is turmed on; when
transferred from STOP to RUN,; or when the Set value (SV) is changed.)

I3 Refer to 2. SETTING OF OPERATING CONDITION (Engineering Mode).

2. Set the execution method
Monitor display mode

Parameter setting mode Parameter setting made

[PV/SV monitor] [Set value (SV)] {Startup tuning (ST)}
28] <= 5 1 ———> rii
L SET ]
nn nnnn
Uy LU L
D B« Dw0 o o [ [
(2 seconds or more) (Several times) 0: ST unused Flashing
Retumn to Displays the next

r -«
% nrl':nu\ N
vuy [ &j

Tor
1: Execute once  Flashing

the Monitor ———

display mode C’@

3
{2 seconds or more)

T
nnan
0030

[==

3

3. Start the ST

Tumn off the power once and tum it on again. The ST will automatically start (During ST

execution: AT lamp lights). When the calculation and setting of PID values is completed,

setting of the ST screen will automatically change to “0." (ST is completed: AT lamp turns off)

m When ST was interrupted, the setting does not change to “0: ST unused.” ST starts
when the restart conditions are satisfied.

@ If ST ends normally, the LBA time is automatically set twice as large as the Integral
time.

3.4 Fine Tuning

The Fine tuning function allows you to change the response of the set PID constant control.
The control response can be made "faster” or "slower” by simply changing the Fine tuning
setting (6 levels: -3 to +3) in Parameter setting mode; the PID constant can be kept
unchanged.

Faster response

Set value (SV)

Control by PID constant setting

=T =
1<::’/:._s§.‘,E
J //

Difference in control response due to Fine tuning

\(Siower respanse)

* When set to a positive value (+),
the response becomes faster.
When set to a negative value (-),
the response becomes slower.

M Fine tuning setting
Setting example: To slow the response (when "-1" is set)

Monitor display mode Parameter setting mode
[PV/SV monitor] iSet value (SV)]

Sl/ —;ET—>

Parameter setting mode

_ 4o
{2 seconds or more) oo oo {Several times}
Return to Displays the next parameter
the Monitor <——=— 4 — r‘ l [] -
display mode SET ] Ser
nnoan é 3 2 J
u LD u UU I 0y
- 0 o O o o
{2 seconds or more)} Fiashing

( Fine tuning begins when the @ key is pressed. )

If the set value of Fine tuning is returned to "0: Unused,” Fine tuning correction will
no longer be applied to control.

3.5 Interlock Release = e ; =
The Afarm interlock action holds the alarm state even if lhe Measured value (PV) is out of
the alarm zone after it enters the alarm zone once. The Interlock release can be made by
the key operation.
L&iﬁ‘- To validate the Interlock function, it is necessary to set Alarm interlock (AIL1)
' to "1: Used" in Engineering mode. (Factory shipment: Interlock function OFF)
& Refer to 2. SETTING OF OPERATING CONDITION (Engineering Mode).

— Example of interlock rel operation |

Alarm type: Deviation high Measured value (PV)

Alarm set value (ALM) D} -----=------- e
Set value (SV) P : ; —
Without Interlock function: i—'z—i :
Alarm state OFF » ON . OSZFF
¢ H +_~—T Not turned OFF as the
With Interlock function: T 3 continues.
Alam state OFF [ i ON | OFF
Interlock release [T [ R i L
screen (ILR) state goon [ poms ] o008

Interock release operation ———————————ypp
Release is invalid.!  Release is valid. 2
1invalid when PV is in the alarm ON region.

2 Since the PV is in the alarm OFF region, interiock is released and becomes 0000.

W Interlock release procedure

Monitor display mode Mode switching Mode switching
{PV/SV monitor] [Set data unlockflock transfer] {interlock release]
E 8 1 ri | —> [
i Ueedt | 7@ | bk
nn 15
uuuy uudk i 5{\
0 0F o Or g 3 GrDw
When interlock release : 1: Inteflock ~ Flashing
Return to setting is stored ~,~/~ 'F:lisf’jrja state
the Monitor 4— [ <
display mode (s ; | L H
+ ThAann
QUL
O o 070"

- = =
Lighting Flashing 0: Interiock release
3.6 Data Lock Function

The Data lock function limits access of unauthorized personne! to the parameters and
prevents parameter change by mistake. The setting of data lock is enabled in Set data
unlock/lock of Mode switching. Set the parameters* that you wish to lock in the Set lock
level of Engineering mode.
f I} To validate the Data lock function, settings are required in Set lock level (Lock)
== of Engineering mode.

(Factory shipment: Data lock function OFF [All parameters can be changed])

I Refer to 2. SETTING OF OPERATING CONDITION (Engineering Mode).

* Only parameter of Parameler setting mode

M Data lock setting
Setting example:
Locking parameters from "Parameter Group” F06 through FO9 in Parameter setting mode

1. Set the set lock level
Monitor display mode
[PV/SV manitor] [Set lock level]

—
28 @ <« |FOUO Cg >Loclk
nn + K

Engineering mode
Function block (F00.)]

Do D90 0 o ov 2 Or Dwo
(4 seconds or more) 0: All parameters  Flashing
. can be changed
Retumn to Dl5plays the next parameter
the Monitor 4— A —) 17 | |
display mode (& ,D ivi SET Laciy A
+0O) |_0060 0036s] O esmen
[ D0 O O% [T N N
6: Lock "Parameter Group”  Flashing
2. Set the lock FOS through FOS
Monitor display mode Mode switching Flashlng
[PV/SV monitor] [Set data unlockflock transfer] /
cOn @
uu +
i3 . e
0: Uniock Flashing 1: Lock
Retum to the When lock sefting is stored

Monitor display <—————

S s

v
Lighting Flashmg Lock symbol is displayed

@ The Set lock level (Lock) settings can be changed after lock is executed.

3.7 Display/Non-display Settings of Mode Screens :
Display or non-display can be selected for the screens of Parameter setting mode, Momtor
display mode, and Mode switching (factory shipment: Display all). These settings are
selected in Engineering mode.

B Hiding a screen of Parameter setting mode

Setting example: Hiding the parameter screen of Alarm set value (ALM)

Monitor display mode Engineering mode Engineering mode
[PV/SV monitor] [Function block (F00.}} [Function block (F04.)]
28l &< FOO | ——|FOY
H uu N\ Ul
nn +
uy
oo DD (4 seconds or more) 007 oDy (Two times) L

{F04 block selection (no display)}
] LI — 4——]

[
[ SET A | SET
: i ' (Two times)
s 1: No display Flashing 0: Display Flashing

Return to the Monitor dispiay mode

Even if hidden, the parameters of Parameter setting mode will appear (and the
settings can be changed) in Engineering mode.

B Hiding a screen of Monitor display mode
Setting example: Hiding the parameter screen of Manipulated output value (MV) monitor

Monitor display mode Engineering mode
[PVISV monitor] [Function block (F00.)} {Monitor selection (no display)]
—_—r mnn ——p (MM __ AL
ol @ = FOO CY ran
o0 + oy U]
3 Dl ) D O DD
> - (4 seconds ormore)  © 5 (Two times) 0: Displayall Flashing

Return to the Displays the next parameter
Monitor display «——m——— | N4

=TRE

W Hiding a screen of Mode switching
Setting example: Hiding the parameter screen of Interfock release

—

N
L‘f &) {Four times)
- 'V

Flashmg
4: MV monitor display [no display]

Flashing

Monitor display mode Engineering mode
[PVISV monitar] {Function biock (F00.)} [Mode selection (no display)]
—_— F nn —_—
T G /s L seT g 5
3] ahlalak
co + QUL
3 Ca (4 seconds or more) O O [z oo Do
Return to the Displays the next parameter
Monitor display ‘— 'D / 4
mode iS v/ SET
nnmrs
+ UULUs

Flashing Flashing

4: Interlock release [no display]
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Digital Temperature Controller

RF100IRF400/IRF900

Z-1132 Specification

All Rights Reserved, Copyright © 2008, RKC INSTRUMENT INC. IMR02C34-E1
This Manual describes mounting, wiring, parts descriptions, etc. In order to achieve
maximum performance and ensure proper operation of your new instrument, carefully read
all the instructions in this manual. Please place the manual in a convenient location for
easy reference.

B Product Check

Instruction Manual
[Installation]

Instruction Manual [Installation] (IMRO2C34-E1).......... A
Instruction Manual [initial setting & Operation] (IMRO2C35-E[) ....ccocevrinrnviccevnnenes 1
Mounting bracket (With SCIEW) .......coiiririiitr et e 2*
Case rubber packing (optional) [Waterproof/Dustproof] 1

*RF900 Waterproof/Dustproof type: 4

W Optional (Sold separately) : o
Terminat cover [KCA100-517] (RF100) ........

Terminal cover [KFB400-58<1>] (RF400/900)
Front cover [KRB100-36] (RF100) [KRB400-36] (RF400) [KRBS00-36] (RF900)

M Safety Precautions

/\ [ WARNING |

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

@AIl 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
disassembied by other than factory-approved personnel. Malfunction can
occur and warranty is void under these conditions.

| CAUTION

@ This product is intended for use with industrial machines, test and measuring equipment.
(Itis not designed for use with medical equipment and nuclear energy.)

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

@ 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 powersupply terminals mustbe enclosedinthe instrumentation
panet! o avoid electric shock by operating personnel.

@ Aliprecautions 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.

@ 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 ventitation 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.

@® When high alarm with hold action/re-hold action is used for Alarm function, alarm does
not tumn on while hold action is in operation. Take measures to prevent overheating which
may occur if the control device fails.

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.

RKC is not responsible for any damage and/or injury resulting from the use of instruments
made by imitating this instrument.

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 alf 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.

1. MOUNTING

/\ [ WARNING |

To prevent electric shock or instrument failure, always turn
off the power before mounting or removing the instrument.

1.1 Mounting Cautions : j =
(1) This instrument is intended to be used under the following environmental conditions.
(IEC61010-1) [OVERVOLTAGE CATEGORY If, POLLUTION DEGREE 2}

(2) Use this instrument within the following environment conditions:
® Aliowable ambient temperature: 010 50°C
® Allowable ambient humidity: 10 to 90 %RH
(Absolute humidity: MAX. W. C 29.3 g/m? dry air at 101.3 kPa)
® |nstallation environment conditions: Indoor use, Altitude up to 2000 m

(3) Avoid the following conditions when selecting the mounting location:
® Rapid changes in ambient temperature which may cause condensation.
® Corrosive or inflammable gases.
® Direct vibration or shock to the mainframe.
® Water, oil, chemicals, vapor or steam splashes.
® Excessive dust, salt or iron particles.
® Excessive induction noise, static electricity, magnetic fields or noise.
® Direct air flow from an air conditioner.
® Exposure to direct suniight.
® Excessive heat accumulation.

(4) Mount this instrument in the panel considering the following conditions:
® Provide adequate ventilation space so that heat does not build up.
® Ensure at least 50 mm space on top and bottom of the instrument for maintenance
and environmental reasons.
® Do not mount this instrument directly above equipment that generates large amount of
heat (heaters, transformers, semi-conductor functional devices, large-wattage resistors.)
© |f the ambient temperature rises above 50 °C, cool this instrument with a forced air fan,
cooler, etc. Cooled air should not blow directly on this instrument.
® In order to improve safety and the immunity to withstand noise, mount this instrument as
far away as possible from high voltage equipment, power lines, and rotating machinery.
High voltage equipment: Do not mount within the same panel.
Power lines: Separate at least 200 mm.
Rotating machinery: Separate as far as possible.
® The view angle of this controller is 30° to the upper side and the lower side from the
center of the display.

(5) If this instrument is permanently connected to equipment, it is important to include a
switch or circuit-breaker into the instailation. This should be in close proximity to the
equipment and within easy reach of the operator. it should be marked as the
disconnecting device for the equipment.

1.2 Dimensions

*1 Case rubber packing (optional) WaterproofiDustproof]

‘2 Terminal cover {optional) [sold separately]

“3 To keep the instrument as waterproof as possible, make sure that the panel surface has no burr
or distortion where the hole is to be cut out.

‘4 Remove the case rubber packing. When the RF series is mounted closely protection will be
compromised and they will not meet IP66 (NEMA4X) standards.

1.3 Procedures of Mounting and Removing o
B Mounting procedures

1. Prepare the panel cutout as specified in 1.2 Dimensions.
2. insert the instrument through the panel cutout.
3. Insert the mounting bracket into the mounting groove of
the instrument.
4. Push the mounting bracket forward until the bracket is firmly
secured to the panel. (Fig. 1)
5. Only turn one full revolution after the screw touches the panel.
(Fig. 2)
6. The other-mounting:bracket should be installed the same way described in 3. to 5.
The front of the instrument conforms to P66 {NEMA4X) [Specify when ordering]
when mounted on the panel. For effective waterproof/dustproof, the gasket must be

securely placed between instrument and panel without any gap. if gasket is
damaged, please contact RKC sales office or the agent.

@ The mounting position of the mounting bracket
RF100 RF400

Individual
mounting

?050-\:%; i&'%i\tvwx
Pt

= _ 7oy
kS &o— —& o
s 1 | 1
SE L i W | L
= ! | I |
23 .
§E CaEIR~ [ ranars T n
3 Te? T — Tty

Q If only two mounting brackets are used on the Waterproof/Dustproof type controller as
shown in the figure (marked *), sufficient Waterproof/fDustproof performance cannot be
obtained.

M Removal procedures
1. Tum the power OFF.
. Remove the wiring.

Panel thickness: 1 to 10 mm
(When mounting multipie RF series controllers close tcgether, the panel strength should be checked to ensure proper support.)

2
RF100 type Individual 25 4538 3. Loosen the screw of the mounting bracket.
(Unit: mm) ol mounting™® — 4. Lift the latch of the mounting bracket (D), then pull the mounting
1l 3|2 $= bracket (), to remove it from the case. (Fig. 3)
” ;
~ 5. The other mounting bracket should be removed in the same way
- - as described in 3. and 4.
8 ” |—|ﬁ- 6. Pull out the instrument from the mounting cutout while holding
.~ Close horizontal 08 the front panel frame of this instrument. (Fig. 4)
ting™4 Lio .
o o @l L oo mounting % Use long-nose pliers to remove mounting brackets from the
N g 3 3 =3 instrument that is installed in a narrow place or installed
R i 2 tightly in a vertical position.
7ol 63 |
791 L1=48xn-3
n: Number of controllers (2 to 6}
RF400 type individual 25 45°3°
yp N | o mounting™3 2 . WI Rl N G
Unit: f| @
{Unit: mm) I sl $c
&
. AL |
2y _ WARNING _
8 To prevent electric shock or instrument failure, do not turn
Close horizontal f on the power until all wiring is completed. Make sure that
g mounting*4 L1788 the wiring is correct before applying power to the
% instrument.
%
) 2.1 Wiring Cautions : ;
L1=48xn-3 e For thermacouple input, use the appropriate compensation wire.
n: Number of contrallers (2 to 6) e For RTD input, use low resistance lead wire with no difference in resistance between
iduat _— the three lead wires.
RF300 type Individual m°“m;'59 0788 ® To avoid noise induction, keep input signal wire away from instrument power line, load
(Unit: mm) . ! =20 lines and power lines of other electric equipment.
© o If there is electrical noise in the vicinity of the instrument that could affect operation, use
B a noise filter.
/ @ - Shorten the distance between the twisted power supply wire pitches to achieve the
P most effective noise reduction.
96 By - Always install the noise filter on a grounded panel. Minimize the wiring distance
. between the naoise filter output and the instrument power supply terminals fo achieve
Close horizontal mounting™ the most effective noise reduction.
o Le'08 - Do not connect fuses or switches to the noise filter output wiring as this will reduce the
© ’ Q5 = effectiveness of the naise filter.
. 3 2 2 ® Allow approximately 5 seconds for contact output when the instrument is tumed on.Use
o a delay relay when the output line is used for an external interlock circuit.
« e Power supply wiring must be twisted and have a low voltage drop.
1 f L1=96xn-4 e This instrument is not furnished with a power supply switch or fuse. If a fuse or power
7.8, r— 60 n: Number of controliers (2 to 6) supply switch is required, install close to the instrument.
70.1 - Recommended fuse rating: Rated voltage 250 V, Rated current 1 A

Fuse type: Time-lag fuse

e Use the solderless terminal appropriate to the screw size.
Screw size: M3 x 7 (with 5.8 x 5.8 square washer)
Recommended tightening torque: 0.4 N-m (4 kgf-cm)
Applicable wire: Solid/twisted wire of 0.25 to 1.65 mm? 3
Specified dimension: Refer to Fig. at the right +
Specified solderless terminals: 3

Manufactured by J.S.T MFG CO., LTD. 5.6 mm
Circular terminal with isolation V1.25-MS3
(M3 screw, width 5.5 mm, hole diameter 3.2 mm)

e Make sure that the any wiring such as solderless terminal is not in contact with the
adjoining terminals.

& If specified terminal lugs other than those in not recommended dimensions are

used, terminal screws may not be tightened. In such a case, bend each solderless
terminal lug in advance and then conduct wiring. If the terminal screw is forcibly
tightened, it may be damaged.

Up to two solderiess terminal lugs can be connected to one terminal screw.

However, in this case, reinforced insulation cannot be used.

Caution for the terminal cover usage:

If each solderless terminal lug touches the terminal cover, remove each projection

(marked *A) from the terminal cover by manually bending it in front and in rear until

broken. Terminal cover Pra Terminal cover ~ - -

(sold separately) Z " (sold separately)”

¢ 5.5 MAX
¢32MIN ¢5.0

9.0 mm

DD

* The same type of
the terminal cover
for RFS00 can be
used on RF400.

RF100

2.2 Terminal Configuration
(RF100)

To prevent malfunctioning,

Unused A
do not connect wires to

(1) Power supply [

Unused &) ) )(3) Alarm output unused terminals (No. 3, 4,
o L (4) My ed input and 7).
(5 easured in
(2) Control uulput[ & P
(RFS00)
(1) Power supply [ {1} Power supply [ .
Unused
(2) Control output [ 6 (2) Contral output [ ‘L
Unused [@J4—Unused
(3) Alarm output [ {3) Alarm output [ :
| €O o E
4) Measured input (4) Measured input | [{” 9 L o
L&s 1l
(1) Power supply {2) Control output
AC L Relay contact |Vottage Eulse
——{ P a0 e | 0 i)
100-240V ol 1| T Isolation block diagram:
i ! E ! :
N L@@ C Power supply ]
(3) Alarm output  {4) Measured input N N ;
Relay contact RTD Thermocouple * A * A * A
TTTALE S A . H
'vo RTD@ Controf | 4 % Alarm
H i + output gc output
R ) BED| o H
NO:
Normally open 8 — *A:Isolated *B: Non-isolated
B Specifications
Measured input Control

Controf type: PID controi (Reverse/Direct action)

Number of input: 1 point P, Pi, PD. or ONIOFF action is available

TC input: K. J,T.8,R.E, B, N (JIS C1602-1995), Option: austotuning, Startup tuning.
PLI (NBS), W5Re/W26Re (ASTM-ES88-98) P Fine tuning P tning
Input impedance: 1MQ or more B R
Influence of external resistance: Approx. 0.25 4 V/Q genafal smﬁf@““’“

RTD input: Pt100 {JIS C1604-1997). ower supply "Q‘; mggéw A

Input accuracy:

JP1100 (JIS C1604-1997, JIS C1604-1981 of P1100}
Influence of input lead Approx. £.03%/Q of span
{10 @ or less per wire)

Tnput type input range [ ‘Accuracy
Less than -100°C +{3.0°C+1 ﬂvix:)
KJTE -100 °C or mere. Less than +500 °C (1. 'C*1d§_i:)
*1{+500 C or more. [4:¢0.3 % of Reading + 1 aigit)|
N.R.S.PLI, |cessthan0C (6 °C + 1dga)
'WSReM26Re {C °C or more, Less than 1000 °C +(3°C + 1digit)
+2[1000°C or mors (0.3 % of Reading + 1 digity|
Less than 490°C 17D‘C¢1dsgm
] 400 °C of mote. Less than 1300°C [£(3°C + 1 digH)
+2[1006°C or more [£{0.3 % of Reading + ! gigit)
i.ess thar 200 'C +{0.6 °C + 1 digit)
e, JPio

*1: Accuracy i not guaranteed for less than -100 °C.
“2: Accuracy is fot guaranteed for less tan 400 °C for input type R, S. 8. and

W5ReANV28Re.
Sampling cycle:

Action at input break:

500 ms
Upscale or downscale (TC)
Upscale (RTD)

Action at mput short drcuit Downscale (RTD)

PV bias: -1899 to +9999 °C or -192.9 to +898.9 °C
First order lag digital fitter- 0 to 100 seconds (0: fiter OFF)
Output

Number of outputs: 2 points (OUT, ALM}

Relay contact output (OUT):

Contact type:

1a contact

Contact rating (Resistive load): 250V AC 3A.30VDC 1A

Electrical life:

Mechanical life:

100,000 times or more (Rated load)
20 millicn times or more
(Switching: 360 times/min [no-load])

Relay contact output (ALM}:

Contact type:

1a contact

Contact rating (Resistive load): 250V AC 1A, 30VDC0.5A

Electrical iife:

Mechanical life:

150,000 times or more (Rated load)
20 million times or more
{Switching: 360 times/min {no-load]}

Voltage pulse output:

Output voltage (Rating):

0/12vDC

ON voltage: 10V to 13V (at 20mA)
‘ OFF voitage: 0.5V or less
Allowable load resistance: 600 Q or more {20 mA or less)

[induding power supply valtage variation]
{Rating 100 to 240V AC}, 50/60 Hz
Power consumption (at maximum ioad):

RF100: 5.1 VA max. (al 100 V AC)
8.1 VA max. (at 240 V AC)
RF400: 4.9VA max. (at 100 V AC)
7.5VA max. {at 240V AC)
RF800: 5.2VA max. (at 100V AC)

7.7VA max. {at 240V AC)

Rush current: 5.6 A or less (at 100 V AC)
13.3Aorless (al 240V AC)

Memory backup:
Backed up by non-volatile memory
Number of writing: Approx. 1,000,000 times
Data storage period: Approx. 10 years

Allowable ambient temperature: 0 to 50°C

Allowable ambient humidity: 10 to 80 %RH
Absglute humidity:
MAXW.C 29.3g/m* dry air at 101.3 kPa

Installation environment conditions:

joor use

Altitude up t0 2000 m

Front panel, Case: PC *

Terminal block: PPE*

Panel shest: Poiyester

* Flame retardancy: UL94V-1

Material:

Weight: RF100: Approx. 105¢g
RF400: Approx. 1459
RFS00: Approx. 210 g
Standard

Safety standards:UL: UL61010-1
cUL: CAN/CSA-C22.2 No. §1010-1

CE marking: LVD: EN61010-%
OVERVOLTAGE ki, POLLUTION DEGREE 2,
Ctass Il (Reinforced insulation)
EMC: EN61326

C-Tick: ASNZS CISPR 11 (equivalent to EN55011)

Panel sealing: NEMA 4X (NEMA250) P66 (IEC80529)
[Front panel (if specified in the mode! code]]



3. PARTS DESCRIPTION 5. ERROR DISPLAYS

B Display when input error occurs

" - pv N g/ilssxsat;,red value (![:gln)!en] Displays Measured value (PV) or various parameter symbols. (6) | Set (SET) key Used for parameter calling up and set value registration. Display Bescription Soision
eti—(2) (1) 1) e " " - " (7) | Shift key Shift digits when settings are changed. - - -
N ? 2) |Un rature units: °C or °| X . . Measured nput r: X o :
— —Si#,) g 7@ g L P ’% E \ 2) ;J it dllsplay [Green]| Displays the units (Tempera or °F) of displayed data Used to switch monitor items, RUN/STOP, and modes. Vel (V) PV is outside of input range. = plnor totrepl:;ing the sgr;:?:or,
(4 I~ 2 et value (SV) displa: . ; ; always turn the power
(5) BBBH +—-(3) ey - N, -M :3: (3) V) [Opran)tf;e] Displays Set value (SV) or various parameter set values. (®)| Down key * Decrease numerals. [Flashing] or change to STOP with
(4 g .
_ T 5 8 B B 3 >4) (4) | Set lock display [Crange]| Lights when the settings are locked. (8)| Up key * Increase numerals. [mInin]n S\‘;el; Zcba;s-e the display range RUNI/STOP transfer.
[ \ —— " . .
6) (7) (8) (9 OFe0 (5} |AT lamp [Green]| Flashes when Autotuning is activated. * Also used to switch items within Mode switching (Set data unlock/lock, interlock release). [Flashing] | jimit high Check input range, sensor and
6) (7) (8) (9) 4 ) H—J (After Autotuning is completed: AT lamp will go out) ond I sensor connection.
- i i i i " . . rscale:
t (5) Light during Startup tuning (ST) execution. . To avoid damage to the instrument, never use a sharp object to Uil P\n/ i: gg;w the display range
Output lamp [Green]| OUT: Lights when control output is tumed on. press keys. [Flashing] limit low
V| @ | <= | Vv A . :
- = STOP lamp [Green] | Lights when control is stopped (STOP). . i
6|) (7I) (Sl) © : ©) =’(-',) @) =(é) Alarm lamp [Orange]| ALM: Lights when alarm output is tumed on. B Self-diagnostic error
( ) If two or more errors occur simultaneously, the total summation of these error codes is displayed.
— - Description - Action Operation at error Solution
4 OPERATION FLOW E -r Indication lamp: | Control output: Tum off the power at
. ! €Flashing |All lamp turns off Time-proportional once.
- Adjustment data error gonfé?l output: Ct)F": If an error occurs after
Power ON Ontinuous control the power is tumed on
— Figures on the SV display shows a “factory set value."] Err 5 output: Output of -5 % | again, please contact
: «—Flashing RKC sales office or the
Input /! ]
TR e symbal put type/input range Display Parameter Setting Mode Data back-up eror agent
iy . S I SV Proportional band Proportional le tim .
o[ { fe Unit forinput and SV display (TCRTD input:°C [*F)  [esmea] ETJ]T [5] ]E E [[P1o - G| 3ot valve (SV) - B7ee ) rog [ | roportonal cycle tme = FAIL output:
L £ ) nann | Seting limiter low mrian | 1(0.1) to Input span (Unit: °C ['F]) nnor | 0to 100 seconds rr Contact
Input type symbol (Refer to table at the right) Input UUUY | to Setting imiter high —_dudd of 0.1 °C [F} Within 0989 C ) —L__UOC0n —_— ! Y ¢-Flashing niact open
o S WERe/ ; {O: Setting below 1 second is possible for Time setting ‘ FAIL § lected
Automatically (in 2 sec.) type K_{__[_s [R] e s [nIPLE iR, G 0 (0.0): ONIOFF \ o e T e Ereieaing ot F51) - . [When is select
TJTD | nout range high * Gmoa] 7 | P | N o @D o©ox action D - PO “c: 20 socomd A/D conversion efror for the Alarm (ALM)]
* ’ nta U o secon
_o0h I input range low nput] _RiD 1<Displayed when alarm code Ato T, V or W is selected. >: T Integral time v§za§:§ e o?mﬁt e s POWeI' supply voltage
*When sensor type is K thermocouple (-200 to +1372°C) | YPe | Pti0g |JPi100 H HL I Alarm set value (ALM) : - ! " Minimum ONIOFF time of proportioning cycle is abnormal All display is OFF
Automatically (in 2 sec.) | D0C0 ot va aben to +inputspan D4E |1 to 3600 seconds (0: PD action) | t0 Watchdog timer
P4, o Same as input range E l@ED G0B0 Jororocoms * including temperature compensation error
GED(2seconds ormore) %} :'Sem'ng a minus (-) value for alarm types C, G, T (deviation ! A G
1 highflow alarm) and D (band alarm) is taken as an absoiute value. Derivative time
! For alarm action diagram, refer to RF100/RFA00/RF300 ' Fo6 = | . ] Output limiter high
- - I - \ ! Instruction Manuai inifal setting & Operation] (MR02C35-EC) 0B |10 3600 seconds (0: Pl action) rs| OL H:
Monitor Display Mode sV Setting Mode PTTTTITIIITIIICILITIIITILLIILIICILIIILEN & 1050 | Output fimiter low t 105.0 %
5 [RUN mode (factory shipment)] 'E ) PV Press the '<stp|ayed when alarm code U, X, Y or Z is selected.> : _ ) & 6_ Mo D E L Co D E
: PVISV manitor ' Unit of SV * Sos whie H 71| Alarm set value (ALM) [high] : AR, Anti-reset windup (ARW)
! ] 8"_ ! @ ] v can be changed pressing ! i %: rg'f ot o ot | Fos| AT n’z“ 1 to 100 % of Proportional band o L i.. Output limiter iow
H H ' 1 -Input span to +Input span ' 7 ) o 2 ] ‘
; [ -1 Th Unitof BV ; BBUQ [Flashing? ;:f D) Fod! UT&U : o .mu.uD (0: Integral action is always OFF) Fos ~5eh 5.0 % to Output fimiter high * M Suffix code
) . .y o ! & ; SET ' SEL *Qutput limiter high > Output limiter low
H Temperature input (TC. RTD): 4 L DieThe 4 ds B ' gl pL
| 55 o °C PF] ) Tempersture mput (TG, RTDY: °C ) seeon VT 7T ] Alarm set value (ALM) [low] : 77 ] Fine tuning setting GD RF100
prs e = WAL I || P » RF400 OOO0-0 % O0/A/Y Z-1132
<"S <R’S T I <Rrs while Mode S\Mtchmg ! - ﬂcg -Input span to +Input span ! nnnm -g‘m +3 e Db‘r PV bias
| RL;:@:;?P pressing | Setdataunlockflocktransfer | ____ IEER T e LHELEJ(0: Unused) NN | -1898 (-199.9) to +9988 (+839.9) °C [F] RF900 O (@ G @E 6 0
M| MV monter <% @ | IR A LK | — & UUELS (1) Control Method (4) Alarm output (ALM)
I RIS . ’ T3 ET. ntrol Metho larm outpu:
H” [ within output timit ] ~E P — i =11 ] Autotuning (AT) Control loop break alarm (LBA) time l g . N . 4
- ,.?‘g wi gen output fimiter (2 seconds L, E noon <—v oo | preah e o5 'C',’ A mnso' Fo7 ‘71 fr} H [Displayed when alam code 2" is selected] F PV digital fiter F__ PID action with AT (Reverse action) [: Refer to alarm type code table.
or more) H Unloe{( ' Lock ! <2 < wbio BHGB 1:AT { L[HU 6 to 7200 seconds (0: Unused) Fog d D: PID action with AT (Direct action) (5) Waterproof/Dustproof
I+ t [Factory shipment: Data lock function OFF ! 1017 1 | 0o 100 seconds (0: Unused) 2) M ed input and R N: None
------- === = 1 (All parameters can be changed)]* 1 | pressing GETD D Wi § (2) Measured input and Range N
H [STOP mode] ' - --= ¥ £1000: Refer to input range code table. 1: Waterproof/Dustproof (NEMA 4X, IP686)
H <Actions when changed to i l@@ te @D 77 | Startup tuning (ST) ! D’-r LBA deadband (LBD) s @D (6) Case color
: STOP mode> ! IE'PE'Q‘E“_ telease v=7 Fo5 = n% 0: ST unused Fo7 '7., :‘13;1:‘, ¢ | [Displayed when alarm code 2" is selected ] Return to first parameter [Set value (SV)] setting item (3) Control output (OUT) A Black
' 7| control: OFF ! : T 1 \V T IQ H %] 4: Execute once Uy | 0to Input span R L M: Relay contact output - o
! Alarm:  OFF i oL i ! sy 2 Eecute always o I} Parameter symbols which are not related to existing V: Voltage pulse output (0/12 V DC) (7) Instrument specification
i r P ' a0 -_— nnnn D &D i i
! Output. OFF ] L 00 000 | functions on the controller are not displayed. /Y: Version symbol
Yo AT AT canceled ' } Interlock state Interlock release | FO1 to FOS indicate group numbers used in Non-display of block and Set lock level in Engineering mode. For details, refer to RF100/RF400/RF300 Instruction Manual [Initial setting & Operation]
! STOP lamp lights (PID constants are i :[Facmry shipment: Interlack function OFF[‘ : (IMR02C35-E7).
‘ mp g rotupdated) [Sat A sk - input range code table:
11} Even in the STOP state the Set value (SV) | & Engineering Mode Typefoosel Foange | Typlcond]__Tange | Telooc Coge] — Fange
¥ and the Parameter setting mode can be set, ! - i ion i i — K01 {0to K 401 |0 to 200 °C {1 02 |0 101820 °C
' and Mode switching is pogssible. E EZif;':fgtmﬁ'i’;;’;’:?g;‘nﬁ,ﬁm%:g;go In this mode, it is possible to set operating conditions such as the Set lack level, Mode switching. the non-display selection of Parameter setting mode (FO1 to F09), etc. according to specific Eg'ﬁ 5_%%'52__ %4_‘% :g P g—f‘:‘ 500 :gxi; 2
it --- ---- Instruction Manual [initial setting & Operation]. requirements. For details. refer to RF160/RF400/RF900 Instruction Manual [initial sefting & Operation] (IMR02C35-ED]). K04 10 mm_aoo °C *104 1010 800°C K B3 NO1 1010 1200 °€
K t0 1000 °C_ [J05 [0 to 1060 °C [TCo|-328t0 +752°F | :o: omsgmg
i i [KCS {0 to 1200°C | J06 [0t01200°C | 1562 1010 1769 °C AT 1010 o
@ Set value change and registration K {Ka gzo{)tg+1g_u°c J ‘%L;, 20010 +1200°C || © [SAZ]0 :_321s°= NAZ [0t %“F
. - . . . " . " . - + -199. X )2 °C C
The changed data cannot be registered only by the operation of the /\ and \/ keys. In order for the new parameter value to be stored, the GeD key must be pressed within 1 minute after the new vaiue is displayed. The new vaiue will then be saved and the display will move to %“0-1_?,%34'.—3—— 9300 I.o"c %%“m%o@i R —§% 8 ;%;?Z °F PLI :g; 3 ggg ::
the n r. K10 [0.0 10 830.0°C [4A2 [0 t0 1600 °F EG1 010800 °C AA 400 °F
© next paramete KATIO 1o 500 °F B9 |-32810 +212°F || ¢ [E0Z0 01000 °C AA2 | 10 2534 °F
s SR R TH ML T
H p KC 1 °) -186.9 to +100.! to F AT ) to °C
H Operations : Koot T Tos -100.0 10 +200.0°C| B 40010 1800°C WAZ 0 1o 4208 °F
Cautions refated to operation and an example of a basic operation procedure are given below. For details of the operation, refer to RF100/RF400/RF260 Instruction Manual [Initial setting & Operation] (IMR02C35-E[1). Type ;’;: e L Range
I 99.9 to +200.0 °F 1999 10 +200.0 °C
CAUTIONS @ Operation procedure example (An example of performing operation with SV set to 200 °C and Alarm set value (ALM) [deviation high] set to 20 °C. ) |02l 10010 200 °C M_—_gg to +1%,g i3 Po3 —1%3? :?o o&;cc
| D04 1-100.0 to +100.0 °C} [ DA51-189.8 to +300.0 °F | | PG4 1-100.0 to +100.0 °C]
- 00| D05 [-100.0 to +260.0°C] DA [0.0 to 100.0 °F 0 P05 [-100.0 10 +200.0 °C]
® There is no power switch on this instrument, and the instrument starts operation @ Set the Set value (SV) @ Set the Alarm set value (ALM) @ Autotuning (AT) " S e DATH00 102000 F e B o
immediately following initial power ON (Factory set vajue: RUN). 1. Select the SV setting mode 1. Select the Alarm set value (ALM) of Parameter setting mode 1. Check the requirements for Autatuning (AT) start D08 [0.0 10 200.0°C [DAS]0.0i0500.0°F P0B 0.0 10 200.0%C
o if the input signal wiring is disconnected or short-circuited (RTD input only), the Monitor display maode . ’ Monitor display'mcde Pararmeter setfing mode ?arametsr setting mode Check that all of the following conditions are satisfied. _% = _g ggg < _L=—199 910 +900.0 °F | :gg gg :i ggg :5
instrument determines that input error (bumout, etc.) has occurred. [PVISV monitor] SV setting mode [PVISV monitor] [Set value (SV)} {Alarm set value (ALMY | | I, iy control A 'C;d b
<Burnout direction> 8 8.,- —_— E g,,. E 8,,_ > V S F’I L fI_’_ + RUN mode am type code table: _
Upscale:  Thermocouple input*, RTD input (when input break) U L B A L * The measured value (PV) is not underscale or overscale. Code] ___Type Code Tyoe Code Type [Code] Tvpe
. . % B L nnnn n mnnnn nncn . limiter high = 0.1 9 i < 96.9 % A |Deviation high H_|Process high Band Deviation highflow '
Downscale: Thermocouple input*, RTD input (when short-circuited) RN RN & Ly [ B i) - Outputlimiter high 2 0.1 %, Output limiter low = 99.9 % B | Deviation low T [Process low U | HightLow individual setting)] " | (HighfLow individual setting)
*Bumaut direction can be selected by Engineering mode. (Factory set value: Upscale) Ligm:g Ffashing (2 seconds) Lot FTF o 2. Start the Autotuning (AT) C_|Deviation higfiow | K_|Process high " V_|SV high 5 [Devation highiow’ ]
<Output at bumout> ighiing Flashing D |Band L |Process fow' W {SV low (High/Low individual setting)
2. Ch: the S A —— — o
Control output: According to the contents set by Control output at burnout ange the Set value (SV) 2 Change the Alarm set value (ALM) ! lr U T’ H ‘r C,J’ s £ _|Peviation high Q_[Deviation high x |Deviation highflow | 2 |Conirolioop break alarm (LBA)
(Factory set value: 0 [Result of conirol computation]) E 8*;- Emm—— E 8,— q ! ’.,. JE— ] .‘_ alxlalal {b [alsla W F |Deviationlow | R |Devistionlow (HighLow individual seting)l 3 |PAIL -
Alarm output: According to the contents set by Alarm output state at input bumnout 2 s A L Fik It /s Fe nt ooy oy | G_|Devistion highftow | T IDeviation highllow 4_IMonitr duricg FUN
(Factory set value: 0 [The Alarm output is not forcibly tumed ON BQ B{} N E ﬁU 5 B N BQ F,a;ing (Once) Fxlhing * With hold acfion % With re-hold action
when the burnout function is activated.]) A ¥ A ‘1( 11
- ) ) i i imes) hi i {Once) i ashi | — i
® A power failure of 20 ms or less will not affect the control action. When a power Fiashing  (Two times) (Two times) Flashing Fiashing  (Once)  (Three times) Fiashing l_j B T ST S‘ ! o
failure of more than 20 ms occurs the instrument assumes that the power has 3. Store the Set value (SV) Monitor display mode 3. Store the Alarm set value (ALM)}  parameter setting mode an nnnn
been turned off. When power returns the controller will retain the conditions that [PVISV manitor] [Autotuning (AT)} - et RISIRI) Company names and product names used i this manual are the rademarks ar rogistered
existed prior to shut down. E 8 —_— E B F; 1 i 3 11 3. Autotuning (AT) finish (2seconds) %\ Fllhim rames d " The st ediion: UL 2008 [MQXG]
Ed o s > ¢
® The alarm hold action is activated when the power is turned on or when S L L_ It SET U To® When the Autotuning (AT} is finished, AT lamp flashes
transferred from STOP mode to RUN mode. (Alarm type with hold action) E’ no on oo20o HHET the contra wil automatically retums to (During AT execition) RKCG RKC INSTRUMENT INC.
! . ) ) =4 4 control lamp will go ou S—
¢ ;’;‘he alarm re ;‘°ld adcm“ s a‘:“'a‘ed w?en ’(‘10} °”'y§r_}%gv s ;hanged' but also Flashmg Lighting Fiashing Flashing [ For the requirements for Autotuning (AT) cancellation, refer to HEADQUARTERS: 16-6, KUGAHARA 5-CHOME, OHTA-KU TOKYO 146-8515 JAPAN
e power is turned on or when transferred from mode to RUN mode. LT\ The Setvalue (51 - i RF100/RF400/RFS00 Instruction Manual [initial setting & PHONE: 03-3751-6709 (+81 3751 9788)  E-mail; info@rkcinst.co.jp
(Alarm type with re-hold action) ue (SV) can also be set in Parameter sefting mode. Operation]. FAX:  03-3751-8585 (+81 3751 8585) JUL. 2008




