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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.

©: Items that are initialized (Default value) O: Items that are limited

H 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). Functions related to operation are
explained below.

3.1 RUN/STOP Transfer

It is possible to transfer between control start (RUN) and control stop (STOP). RUN/STOP
transfer can be performed by key operation, or by using the "RUN/STOP setting" in
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
SV or PV displays. [Factory shipment: SV display + STOP lamp]

When the time-proportional control output: Output OFF

When the continuous control output: Below the low output limiter value
Output depending on the "Output status at STOP mode"

[Factory shipment: Output 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.

STOP display

Control output

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>

PV/SV monitor PV/SV monitor
E'Ha,- S —p EBB,- [Factory shipment:
- L L | SV display + STOP lamp]
i — [oP
O o7 e (2 seconds or more)_ O O :( g

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 F0O.

B Performing RUN/STOP transfer in the "RUN/STOP setting”

@ To change from RUN mode to STOP mode
Monitor display mode Engineering mode

(A

Changed parameter items . . - . .
initialized or automatically converted ftems\| NP [PGdP[PGSH|PGSL| SLH | SLL | AS1 f olH | olL o |f the manipulated output value may be limited by the output limiter setting, the optimum
Decimal point position (PGdP) o) PID values may not be calculated by AT.
Input scale high (PGSH) © | O €] B Requirements for Autotuning (AT) start
Input scale low (PGSL) © 10160 Start the AT when all following conditions are satisfied:
Setting limiter high (SLH) © [¢) [e) [¢] ) PID control
Setting limiter low (SLL) © O O [¢) [¢) Operation state
Set value (SV) © 0o]o 0] O RUN
ON/OFF action differential gap (upper) (oHH)| © Parameter setting | Output limiter high = 0.1 %, Output limiter low = 99.9 %
ONJ/OFF action differential gap (lower) (oHL) | © Input value state The Measured value (PV) is not underscale or overscale.
E,ﬂi’;f;'zr:;?snd ® g elee 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) © . When the PID/AT transfer is changed to the PID control.
PV bias (Pb) © | O Operation state When the RUN/STOP mode is changed to the STOP mode.
(F;Zn(::glltlszg)”tsr;SkF;Iarm (LBA) time g When the Set value (SV) is changed.
[BA deadband (LED) © o) Parameter changing | When the PV b|as‘0r. the PV d|g|tal filter is changed.
‘Alarm set value (AL1, ALT) © 16} 16} 6} o) When the Output limiter value is changed.
Alarm differential gap (AH1) © [e) © 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) @)

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/RF900

Instruction Manual [Installation] (IMR02C34-E[1).

@ 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 automatically 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)

e 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 = 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.

B Requirements for Startup tuning (ST) cancellation

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

When the RUN/STOP mode is changed to the STOP mode.
When ST is set to "0 (ST unused)."

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.

Operation state

Parameter setting

Input value state

Output value state

Operation state

Parameter changing

Input value state
ST execution time

[PV/SV monitor] [Function block (F00.)] [RUN/STOP setting]
a0 | ————» mr —_—
- ’.:l T G /S l': I SET IL? /
Mrem:
U U + LI Ll
Ov O Oeroe 0 O Ot [ Ov Do OooeDw = =

(4 seconds or more) (Four times)

Flashing
When STOP setting is stored

0: RUN
F i - ,L;I / b ]
. SET A
nmnm i
-~ ooy IR' &7
5o 7w 5o ooow
1- STOP Flashing

STOP lamp 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
/ —_— —_—
P / 5 P 5 SET C [] "_‘
are i e
[NINIVrY [NINININFY -~
o7 on G e 07 O woOa - - o or | Coep
Flashing 0: RUN Flashing Ao

STOP lamp turns 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 turned 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 turned on; when
transferred from STOP to RUN; or when the Set value (SV) is changed.)

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

2. Set the execution method
Monitor display mode

Parameter setting mode Parameter setting mode

[PV/SV monitor] [Set value (SV)] Startup tuning (ST)]
cr —® > SvrTe ) L
;_’ SET - 74 [_' SET ] L_ l
rn nOnn,
[N]N] LI L
o o B0 g To0w ) 4‘“”” o o0

(2 seconds or more) (Several times)

0: ST unused Flashing

Return to Displays the next parameter
the Monitor <———— P 4 q N 4_'
display mode  (SET T SET | | /A
nran M1
030 ook &7
T O Toth O Ov e

5}
(2 seconds or more) 1: Execute once Flashing

3. Start the ST

Turn off the power once and turn 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)

@ 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

,
\{ Slower response)

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

Difference in control response due to Fine tuning

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

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

Parameter setting mode
[Fine tuning setting]

] —_— 1/ | ——> 1
Cor SET v T SET P [}
nr mnr nanmn “,
oy [N]N] LI L s
O O [ 2 seconds or more) O Oor [ (Several (imes) Ov Oor [T Y
{ 0:Unused ~ Flashing
Return to Displays the next parameter
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(2 seconds or more)

Flashing
( 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

The Alarm interlock action holds the alarm state even if the 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.

@ To validate the Interlock function, it is necessary to set Alarm interlock (AIL1)
to "1: Used" in Engineering mode. (Factory shipment: Interlock function OFF)

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

— Example of interlock release operation |

Alarm type: Deviation high Measured value (PV)

Alarm set value (ALM) [ -------------
Set value (SV) p

Without Interlock function: l—'—l '
Alarm state OFF . ON H OFF
1 ! 1 —+ Not turned OFF as the
With Interlock function: | 4 4+ interlock continues.
Alarm state OFF L : ON OFF
Interlock release [ ] [ 7 r : 1
screen (ILR) state | 0000 0640 | R | 00as

Interlock release operation =——————p
Release is invalid. T Release is valid. 2
1Invalid when PV is in the alarm ON region.

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

H Interlock release procedure

Monitor display mode Mode switching
[PV/SV monitor] [Set data unlock/lock transfer]

Mode switching
[Interlock release]

28] == Tk —=* F'
SET I N By By B SET ' L
ann armnnr nanr e
cog + (NN E]N] ULk s
G Or  Gwou Tiov Geow o v T
When interlock release f 1:Interlock  Flashing
Retun to sefting i stored 29 state
the Monitor epm————— | ' | | L e— ]
display mode  (SET /S Al TN SET =
Eb e, CTIRN
+ /ﬁ LI L L, oL ?5
oo [CETDEN o7 O OO0’ - -
Lighting Flashing 0: Interlock release

3.6 Data Lock Function
The Data lock function limits access of unauthorized personnel 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.
@ 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 Parameter setting mode

H 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 monitor]

Engineering mode

[Function block (F00.)] [Set lock Ievel]

5 — N —_—
cH & < FOU @ Locii
mn norms
0 + LILLIL &
O Ot [a e O Dot e O Owr oD = =

(4 seconds or more) 0: All parameters  Flashing

can be changed

Return to Displays the next parameter
the Monitor «gp—— NI +— ) 1/
display mode  (GET /S l o SET LOCiy. A\
+ ggau DDB {b (Six times)
[ [T o7 Ow [naee it
6: Lock "Parameter Group"  Flashing
2. Set the lock FO06 through FO9
Monitor display mode Mode switching Flashing
[PV/SV monitor] [Set data unlock/lock transfer] peen _l/ _______
:’q., —> [ T/ | —— ] T/
Lt Gy SRR )y AR /\ LN
nn + Iels e nAnr |
[N]N] LU s (NN
00 Ot [ O Ot [ ) O O O *
0: Unlock Flashing 1: Lock

Return to the When lock setting is §tlored
Monitor display ———— | 1 I~ 1/ 4_,

mode e LN SET

EFE % UuUslis

> o
nghtlng Flashing Lock symbolis 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, Monitor
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.)] [Functlon block (F04.)]
] E — [C I —_ 1’7
[y EYARC U s | LIl N\ Lf
nr +
[N}
O Oor [ (4 Seconds or more) O 0wt [ (TWO ﬁmes) [ [T

_ [FO4 block selection (no display)] I
04 *& 5F04 & 5F0H &

nrr )
ULl UUUUK' (Two times)
o7 O Toou o o Tonu o o Trenu = =
1: No display Flashing 0: Display Flashing
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Return to the Monitor display 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

[PV/SV monitor] [Function block (F00.)] [Monitor selection (no display)]

] — [C 1IN —_— YT
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0: Display all Flashing

]

Return to the Displays the next parameter

Monitor display 4— — M _ NI
mode /S Ill—'at SET ”D““_ AN\
. ooon: 000 ) i
[Ty [T ’R 00 Owr [
Flashing Flashing

4: MV monitor display [no display]

B Hiding a screen of Mode switching

Setting example: Hiding the parameter screen of Interlock release
Monitor display mode Engineering mode

[PV/SV monitor] [Function block (F00.)] [Mode selection (no display)]

] —» (TN —_—» (M
[ B/_— SET /S i_ [N} SET g D‘.—.
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Return to the

Monitor display 4—

mode /S
+

Company names and product names used in this manual are the trademarks or registered
trademarks of the respective companies.

Displays the next parameter
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4: Interlock release [no display]
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