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BEFORE USE

Thank you very much for purchasing our digital controller.

(1) Be sure to read this manual and grasp the concept before operating the instrument.

(2) The purpose of this manual is to provide detailed information on the function of the instrument. It does not guarantee
that the instrument conforms to the specific purpose of the customer.

(3) No part or the whole of this manual may be reproduced without our permission.

(4) The contents of this manual may be changed without prior notice.

Note
Sufficient care has been taken to assure the accuracy of this manual. Please note that Ditel is not responsible for any
damage, including indirect damage, resulting from an error in writing, missing information, or the use of the information

described in the manual.



Safety Precautions

Before using this product, the user is requested to read the following precautions carefully to
ensure the safety. Safety precautions must be taken by every user to prevent accidents.

Failure to comply with the instructions contained in this manual may reduce the safety of the
instrument.

The safety requirements are classified into “Warning™ and “Caution™ according to the following

interpretations :

. Suggesting that the user’s mishandling can result
Warning

in personal death or serious injury

. Suggesting that the user’s mishandling can result
Caution | . .
in personal injury or damage to the property.




/A\Warning

Installation and wiring

* This controller designed to be installed at the following conditions.

Operating temperature —-1000 ~ 500J
Operating humidity 90%RH or less (Non condensation)
Installation category II )
; Conforming to IEC61010-1
Pollution degree 2

* The controller must be installed such that with the exception of the connection to the mains,creepage and clearance
distances shown in the table below are maintained between the temperature probe and any other assemblies which use or
generate a voltage shown in the table below.

Failure to maintain these minimum distances would invalidate the EN 61010 safety approval.

Voltage used or generated by any assemblies Clearance (mm) Creepage (mm)
Up to 50Vrms or Vdc 0.2 1.2
Up to 100Vrms or Vdc 0.2 1.4
Up to 150Vrms or Vdc 0.5 1.6
Up to 300Vrms or Vdc 1.5 3.0
Above 300Vrms or Vdc Contact with our sales office.

* If the voltage shown above exceeds 50Vdc (i.e. hazardous voltage), the basic insulation is required between all
terminals of this controller and the ground, and supplementary insulation is required for the alarm output.
Isolation class of this controller is as shown below. Be sure to check that the isolation class of the controller
satisfies your requirements before installation.

Basic insulation =~ e Non-insulation
Mains (Power source) Measured value input
Control output (relay output) Internal circuit
Alarm output (AL1
put (AL1) SSR/SSC driving output
Alarm output (AL2)

o If there is a danger of a serious accident resulting from a failure or a defect in this unit, provide the unit with an
appropriate external protective circuit to prevent an accident.

* The unit is normally supplied without a power switch and fuses.
Make wiring so that the fuse is placed between the main power supply switch and this controller.
(Main power supply: 2 pole breaker, fuse rating: 250V, 1A)

A switch (or a circuit-breaker) must be included in the installation.

* A switch (or a circuit-breaker) must be suitably located and easily reached.

* A switch (or a circuit-breaker) must be marked as the disconnecting device for this equipment.
Supply wiring shall be prepared by installers in accordance with national regulations.

* A switch (or a circuit-breaker) must be included in the installation.

* A switch (or a circuit-breaker) must be suitably located and easily reached.

* A switch (or a circuit-breaker) must be marked as the disconnecting device for this equipment.

* Supply wiring shall be prepared by installers in accordance with national regulations.

* When wiring the power supply terminal, use vinyl insulated 600 volt cable or equivalent.

* To avoid the damage and failure of controller, supply the power voltage fitting to the rating.

* To avoid an electric shock and controller failure, do not turn ON the power before all wiring is completed.

* Be sure to check that the distance is kept to avoid electric shock or firing before turning the power ON.

» Keep away from terminals while the circuit is energized in order to avoid an electric shock and a malfunction.

» Never attempt to disassemble, fabricate, modify, or repair this unit because tampering with the unit may result in a
malfunction, electric shock, or a fire.

* Output relay is the part has a limited life.

* When output relay contact comes to the end of its life, it might remain on-state, or off-state. For safety, use a protective
circuit outside.



Maintenance precautions

* Be sure to turn off the power before this controller is installed or removed in order to avoid an electric shock, malfunction,
and fault.

¢ Regular maintenance is recommended a longer service life of this controller. Some parts of this controller have a limited
life span, or they will be deterio-rated with the lapse of time.

* One-year warranty is guaranteed for this unit including accessories, provided that the controller is properly used.

/N\Caution

Cautions on installation

Avoid the following places for installation.

¢ a place where the ambient temperature may reach beyond the range of from 0 to 50°C while in operation.

¢ a place where the ambient humidity may reach beyond the range of from 45 to 85% RH while in operation.

¢ a place where a change in the ambient temperature is so rapid as to cause condensation.

¢ a place where corrosive gases (sulfide gas and ammonia gas, in particular) or combustible gases are emitted.

¢ a place where the unit is subject directly to vibration or shock. (Vibration or shock may cause output relay malfunction.)

* a place exposed to water, oil, chemicals, steam and vapor. (if immersed with water, take the inspection by sales office to
avoid an electr-ical leakage and firing)

¢ a place where the unit is exposed to dust, salt air, or air containing iron par-ticles.

¢ a place where the unit is subject to intereference with static electricity, mag-netism, and noise.

* a place where the unit is exposed to direct sunlight.

¢ a place where the heat may be accumulated due to the radiation of heat.

Caution on installation on panel

¢ Insert the mounting bracket (accessory) from the rear side until the main unit is securely fit into the panel. If there are
some gaps, tighten two screws until the gaps are eliminated. (Do not tighten the screws excessively because the mounting
bracket can be removed from the stopper by the force.)

¢ The front side of this controller conforms to NEMA4X (equivalent with IP66). To ensure the waterproofness between the
instrument and the panel, use packings that are provided as accessories in the following manner: (The improper fitting of
packings will ruin the waterproofness.)

(1 As shown in Figure 1, fit a packing to the case of the unit and then insert it in the panel.

(2 Tighten screws on the fixing frame or fixtures so that no gaps are given between the front of controller and packing and

between panels. Check that there are no deformation of packing as shown in Fig.3.

o If panel strength is weak, it may causes a gap between the packing and the panel, thus impairing water resistance.

Figure 1 Figure 2 Figure 3
Packing Unit Packin § Packlng
Packing
h
m i i o m <
s Case
| i\ Case 4 <
Front Case Panel Panel Mountlng Screw Bad) (Good)



Precautions in wiring connection

* For the thermocouple sensor type, use thermocouple compensation wires for wiring.
For the RTD type, use a wiring material with a small lead wire resistance and no resistance differentials among three
wires.

* Keep input lines away from power line and load line to avoid the influence from noise induced.

* For the input and output signal lines, be sure to use shielded wires and keep them away from each other.

« If a noise level is excessive in the power supply, the additional installation of an insulating transformer and the use
of a noise filter are recommended.
Make sure that the noise filter is installed to a place such as a panel that is properly grounded. The wiring between
the noise filter output terminal and the instrument power supply terminal should be made as short as possible. None
of fuses or switches should be installed to the wiring on the noise filter output side because the filter effect will be
degraded by such a installation.

* A better anti-noise effect can be expected by using stranded power supply cable for the instrument. (The shorter the
stranding pitch is, the better the anti-noise effect can be expected.)

* A setup time is required for the contact output when the power is turned on. If the contact output is used as a signal
for an external interlock circuit, use a delay relay at the same time.

* Use the auxiliary relay since the life is shortened if full capacity load is connected to the output relay. SSR/SSC drive
output type is preferred if the output operations occur frequently.
[Proportional interval] relay output: 30 seconds or more, SSR/SSC: one second or more

* If inductive load such as magnetic switches connected as a relay output load, it is recommended to use serge absorber to
protect a contact from switching serge and keep a longer life.

Recommended spec - of serge absorber

Varistor voltage
Voltage 100V 240V
200V 470V

Where to install: Connect it between contacts of the relay control output.

Example) f ]
LDl L 7]l (D
IS ISIIE@IFj/O

Serge absorber.
Ll [I L Iof] [l connection
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Requirement for key operation/operation in abnormalities

* Prior to the operation, be sure to check alarm functions, since a failure in the proper setting will result in a failure in the
proper output of an alarm in case of an abnormality.

* A display of UUUU or LLLL will appear in case of a break in the input. Be sure to turn off the power when a sensor is

replaced.

Others

* Do not use organic solvents such as alcohol and benzine to wipe this controller. Use a neutral detergent for wiping the

controller.



Table of Contents

BEFORE USE ... 2
Safety PreCautiONS ........c.uuiiiiiiiic e e 3
1. Part Names and FUNCtionS ............coovviiiiii i, 10
P © 1011 = (o] 1 PP 11
2-1 BaSIC OPEIALION ....cceiiiiiiiiiiitbii ettt e ettt e e e e e e e e e e e e e e e e s e s 11

2-2 Parameter OVEIVIEW ..........uuuuruuirriereiieiteeaaaaaaaaaeaansssassaaassnsnsnsnnnnneees 12

2-3 Parameter liSt .......ooooiiiiiiiiiiie e 13

3. SetUp ProCEAUIE .....covviiieeeeeeee e s 16
3-1 Steps for Setting Parameters ... 16

3-2 Example for parameter Setting ..........ccovvvvviiiiiiiiiiiiii e 17

4. Parameter functions and method of settings .............cccevvvvnnnn.n. 18
Method Of SEHING the SV ... 18

S = 1 [0 | ) 19

Alarm [atCh CANCEI ... 20
81 o (1 1 T 21

AlBIM L AN 2.t e e et e s 23

Upper limit of @larm L and 2........eoiiiiiiii s e e e e e e e e aaaans 23

Lower limit of @larm L and 2......cooove e 23

=3V 0T3O 24
Proportional band, Integration time,Derivative time ...........cccccccveeeee i 25

HYS mode at ON/OFF CONrOl .....coooiiiiiiiiieieie e 28

OULPUL CONVEIGENCE VAIUE ..ottt 29

F N gL =TT VLT o [ o 30

SV (Setting value) [OWEr TIMIt.........coouiiiiiiii e 31

SV (Setting value) upper lIMit...........oooiiiiiriiire e 31

CONrOl MELNOM. ....eeeietccee e e e e e e e e e e e e e e e e e e 32

Cycle time of CONtrol OULPUL...........ccoiiiiiii e 34
NOIMAI/FEVEISE ACHION ...t e e e e e e e e s e e s eeeeaaeeeeeas 35

SV (Setting Value) OffSEL ......cccceee e 36

INPUL TYPE ..o e et e e e s e e e e e e e e e e e e e e e e e eeeenee 37

PV IOWET TIMIE ...t e e e e e s e e e e e e e e e as 38

PV UPPEE TIMIL... et e e 38

Decimal POINT POSITION .....vvviiiiiiececi e e e e e e e e e e aaaaeeaeereenees 39

PV (Process ValuE) OFfSEL........uuiiiiiiiiiiie ittt 40

Time constant of INPUL FILEI .........eeviie e 41

e I o 11 1 1 | PPt 42

Output upper/loWer Mt .........coooiii e e e e e e 43

Y 1T 40T Y o1 T SO PPPPUPPTPPUPP 44

F N = 4 1 110 1Y 1= 45

DEIAY TIME ...ttt ettt et e e bt e e s 48

F N = g g T o 1] (] (=S T 48

F N E= 1 g =TT B2 o] o] 1 o] - PP OO UPPPUPPPPNS 49



LoOp break deteCtion TIME........cuii ittt e e e e e e e 51

Loop break detection Dand............cc.ueiiiiiiiiii 51
Changeover of parameter diSPIaY ... 52
0] ] = o S 53
SOft-STAIT QUIALION. .....eiiiiiiiiiee e 53
Alarm action during StANADY...........eeiiiiiii e 54
AULO dISPIAY Off ...t r e e e e 55
DISPIAY OFf .t 56
PV blink setting during iNPUL ©ITOT ...........uuiiiiiiiiiie e e e 57
F N F= 1 g o 111 o] o PP UPPTPPPPPPN 58
OULPUL (MV) ISPIAY .veeeeeeeeeee ettt e e e e e e e e e e e e e e s e e annnnees 59
USEI KEY OCK. ... .ttt ee e s 60
Parameter MESEL ........ooi ittt 61

5. Troubleshooting ..........coiiiiiiiiii e 62



Model Code Configuration

456 78 910111213 14
sxag[4]T] [v[1]-[ [vJoJoJo]-[E]
Digit Specification Note
4 |<Front dimensions>
48 X 48mm 4
5 [<Input signal> v
Thermocouple - RTD (°C) T
Thermocouple - RTD (°F) R
6 [<Control output> v
Relay contact output A
SSR/SSC driving output C
[ v
Y v
8 |<Revision code> {
9 [<Optional specifications>
Alarm (1 pc.)
Alarm (2 pc.)
10 | <Power supply voltage, Instruction manual> v
100 to 240V AC, Japanese/English/Chinese %

Input signal, measurement range, and set value at the time of deliver are as follows.
Thermocouple K, Measurement range; 0 to 400°C, Set value; 0C
Input signal of the thermocouple and the RTD can be switched by key operation on the
front panel.



1 Part Names and Functions

This chapter explains the part names and functions on the
face panel. The face panel has the PV and SV displays,
the status indicating lamp, and the setting keys, etc. Those

functions are explained below. Please read and understand
them before using the PXE. For details about the setting of

parameters, see Chapter 2.

W] T

LT

Displays and indicator lamps

(1 Process value (PV)

Displays a process value (PV) or a parameter symbol.

(@ Setting value (SV)

Displays a set value (SV) or a parameter set value.

@ SV lamp
Lamp is lit when a set value is displayed at lower line.

Lamp is OFF while a parameter is being set.

@ Output lamp
Lamp is lit while control output is ON.
Lamp is OFF while control output is OFF.

(® Alarm 1 lamp

(® Alarm 2 lamp (Note1)
Lamp i1s lit while alarm is ON.
Lamp is OFF while alarm is OFF.

@ Auto-tuning lamp
Lamp blinks during auto-tuning

Lamp 1s OFF while control is being operated.

Standby lamp
Lamp is lit while control is standby(or stop)
Lamp is OFF while control is being operated.

10

Operation Keys

(@ Block key

Switches parameter channels

Select key

Switches the parameters

@ Up key

Changes the setting value and increases numerical value

@ Down key

Changes the setting value and decreases numerical value

{3 Block + Up key
Switches RUN/Stand-by with holding down for 3 seconds
on PV/SV display

Block + Down key
Executes the auto-tuning Start/Stop with holding down
for 3 seconds on PV/SV display

Note 1) Alarm 2 function is optional.



2 Operation

This chapter explains how to set the SV (Setting value) and the parameters

2-1 Basic operation

This device has two modes: operation mode and setup mode.

Refer to the following diagram about key functions and mode change.

Power ON

Operation Mode

Initial display
PV/ISV

" nn
Uy |-

W u u

Operation channel

O

© ©

Setup Mode
“Lh L o"lh 2 o"lh 3| S1"Eh Y
W b W *1 W
Channel 1 Channel 2 Channel 3 Channel 4

*1: Proceed to channel 4 parameter only when the changeover of parameter display ( d5SPL ) is set to Enb.

Operation Mode

Operation mode is the regular mode of operation. PV and
SV are displayed. The controller starts in this mode
when the power is turned on. This mode also allows you to

change SV and alarm set point.

Setup Mode
Setup mode allows you to set the parameters for the
device. To enter setup mode, first press the @ key when
in operation mode. Use the @key to select the channel
that includes the parameter you wish to change. Then press
the @ key to select the parameter. To change the value of
a parameter, press the @@ keys when the value of the
parameter you wish to change is being displayed. Press the
@ key to save your change and proceed to the next

parameter.

11



2-2 Parameter Overview

The parameters are divided into 5 channels. Each channel contains one series of parameters. The following is an overview

of the channels.

Channel Parameter Name Overview
Operation Parameter | Operation Sets the parameters for operation.
Chl Control (PID) Sets the parameters concerning controls.
Ch2 Setup Sets the parameters concerning input/output.
Ch3 Alarm Sets the parameters concerning the alarm function.
Ch4 Environmental Parameters(Config) Sets the parameters concerning setup definitions for the controller.

Parameter transition diagram

Power ON
[ |
‘ Operation Mode
PV/SV ] ] 1 o
o |. &3 [57bY) [LACH) [ A7) ALY (Ri-L
A Standby @ Alarm @ Auto-tuning Alarm 1 @ Alarm 1
L | setting latch set value set value @
cancel
[ [
{ Lol] @ {A2-H| S {AC-L | @ { ALZ @
Key lock Al 2 Al 2 Al 2 Al 1
eyloe se?r\;glue seat"\;glue seiilrvrglue se?l;/rglue
Setup Mode

Control(PID) m— | Pl |  d=| HYS|=>{onof == bLAL|=s{ Ar|
@&mﬂﬁoﬁmd @:m\eegral @ Derivative @ Hysteresis @ HYS mode@ ?olm:g e vAvmslrjepset @
@ [SooF e rEolw=| [T |e= LlfL|<'[5u'H|<"SJ'L|
B e
Setup r —-;@I Pul Pub PuF = Pud Pull == PuoF
I’ Inputu l->|PVI<>\l/:r'er bLV u:per] [Decm: }-"{’CJ"F . ] |PV:flfs‘:t i
type limit limit point position™~—" selection @
@ LI CUM e PHT | | PLL [ #m Flof || [F|
@ MV limit Output Output FALT Time constant
type ;Ijrmer :%‘wher output of input filter

\ &)
Alarm Ch 3 | (AL (el AL e L Y { | L YO el B (1Y || APRY
@ Alarm type 1 @ Alarm type2 @ Delay time 1 @ Delay time 2 @Nyftz ra15 . ﬁas?:r:sis @

2

S| O » [ JSPL el LA e[ L b/ 17| wd AP | = i
&“;.m@ sar @m;':;:* Nam2  Ggt) Aam1 cptos
display

v = ohAL] 3
Environm- # - l'h L{ _— [ SF o -| SF 1 j— bH‘_ — I LOF dSP I
L
gr:rzlmete- 4-@ Softstart @ 33&{?31" é\l'larrr;ﬁggby@ A#to dsplay@ eyl @

o nif |e= bl ol | e=olif} | «= ALIF | w=FLTF]|
l;;asr:meter @ User key @ m . @ dlsplay @ Il:\‘/,ubtlgtrl:;emng during

rs (Config)

*1: Proceeds to channel 4 parameter only when the changeover of parameter display (dSPC) is set to EnG.
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2-3 Parameter list

Operation parameter

Conditions for

Display | Parameter name Description Setting range E:tft?#g parameters to Note page
appear
Displays the process value (PV) and the
- PV/SV display setting value (SV). Specifys the setting | 0.00 to 100.00%FS - 18
value (SV).
[N Y] Switches between RUN and Standby for |27 control Standby .
5, b b Standby control af F: control RUN (control and alarm output are in normal | gFF |- 19
’ operation)
) or Cancels the alarm latch. The set value will | o F F: Keeps the alarm latch When the alarm latch
L ’q" H Alam latch cancel be automatically restored to OFF. I! ~: Opens up the alarm latch ofF function is used. 20
r aFF : Stop When the control
H ’ Auto-tuning Starts and stops the auto-tuning. an : Normal auto-tuning oFF | method (CTtL) is 21
! - gn: Low-PV autp-tuning PID or FUZY.
F'II [}
Lt
F,’ ,’ - ,'_ When the alarm type is absolute value: When alarm type is
[ 0.00 t0100.00%FS .
P; ! H Alarm set value Sets the operation points of alarm. 2.50%Fs | 10 between | and | Industrial *23
,q' El o 11 or between 16 and | value.
F,’ 1’, \ When the alarm type is deviation: 3
C-L -100.00 to100.00%FS '
oF F: Change of setting is available from the face panel.
1 L. All parameters can not bea changed. Invalid of AT
) . (Block key + Down key) and standby (Block key + Up
L DL‘. Key lock Sets the key lock to prevent operational key) switchover oFF |- 24
error. . .
: PR R: Only SV setting can be changed. Invalid of AT (Block
key + Down key) and standby (Block key + Up key)
switchover
Channel 1 parameter
Default Conditions for
Display | Parameter name Description Setting range : parameters to Note page
setting appear
X When the control
P |Proportional band EZ:Z;E‘;TOPO"‘O“M band of PID| ¢ 1 999 994 50% |method (CTrL) is 25
: PID or FUZY.
. . When the control
L Integral time S:rtasmtgzrmtegral time of PID 0 to 3200 seconds seijﬁds method (CTrL) is 25
p PID or FUZY.
o . When the control
o Derivative time S:rt:rrtl:teerdenvatlve time of PID 0.0 t0 999.9 seconds seéc(())fds method (CTrL) is 25
p PID or FUZY.
Hysteresis range . o, | When the control .
HYS | for ONJOFF (S;I’\lﬁglfFﬂc‘zn?ryoslter“‘s range for | 1 s004Fs 025% method (CTrL) is Iv‘;‘li;‘:mal 26
control . ONOF. ’
aF F: Starts the two-position control at the values of \A;hen the chandg_eo;/er
Dl'lﬂF HYS (Hysteresis) | Selects the hysteresis operation SV+HYS/2 and SV-HYS/2. ?dSpIil?)mieste]gn(lisisz 28
. n
mode point at ON/OFF control. an: Starts the two-position control at the values of| ° the control method
SV+HYS and SV-HYS. (CTrL) is ONOF.
Output When the control
BAL |convergence | Seas the offet value tobe add to] 0 g 14 100,0% 00% |method (CTrL) is 29
value ’ PID or FUZY.
When the changeover
of parameter display
Hl’ Anti-reset windup Specify the range of integral 0 to 100%FS 100% | (dSPC) is EnG and | Industrial 30
action FS | the control method | value.
(CTrL) is PID or
FUZY.
- . When the changeover .
-0 SV (Se?nr%g Value) Sets the lower limit of the SV. 0 to 100%FS 0% of parameter displa D *31
L oL ower limit FS P P2Y | value
(dSPC) is EnG. :
. When the changeover .
- 0,
5 u- H EV S?ﬁ::tg Value) Sets the upper limit of the SV. 0 to 100%FS 1?:05/" of parameter display E]r;(lil?:tnal *31
PP (dSPC) s EnG. :
Fr o anofF: ON/OFF control.
L rL |Control method Selects the control method. P d: Normal PID operation. anoF 32
Fl2Y: Fuzzy control.
relay: 30
. . When the control
r"_- Sgrftlrztlglet Oft gets :he cyele time of control 1 to 150 seconds s;g;){r'ldzs method (CTrL) is 34
utpu utput. eonds | PDorFUZY.
E -~ Normal/reverse|Switches between normal and| £ 35 : Reverse action EoE 35
oo action reverse action. nafll : Normal action rtu
. When the changeover .
5,:_'13}_' SV (Setting Value) | Sets the offset value to be added 250 to 50%FS 0%FS | of parameter display Industrial 36
offset to SV. (dSPC) is EnG value.

13




Channel 2 parameter

) - ) Default Conditions for
Display Parameter name Description Setting range setting parameters to appear Note page
JPr ¢ JPt100 without a decimal point
APr2 :JPt100 with a decimal point
7 { :Pt100 without a decimal point
Br : Pt100 with a decimal point
A : ] thermocouple without a decimal point
j : ] thermocouple with a decimal point
L : K thermocouple without a decimal point
- te : K thermocouple without a decimal point
P ‘_“' Input type Selects the input type. 3 : K thermocouple with a decimal point L 37
i : T thermocouple without a decimal point
e : T thermocouple wit a decimal point
- : R thermocouple without a decimal point
b : B thermocouple without a decimal point
g : S thermocouple without a decimal point
£ : E thermocouple without a decimal point
n : N thermocouple without a decimal point
PL -2 :PL-IIwithout a decimal point
=) PV (Process value) Sets the lower limit of PV When the changeover of
P uo lower limit input. -1999 109999 0T parameter display (dSPC) is EnG. 38
~ IZ [PV (Process value) Sets the upper limit of PV .~ | When the changeover of
F“ 4 upper limit input. ~1999 t0 9999 400C parameter display (dSPC) is EnG. 38
[ Bt . . .. Sets the decimal point | 0: No digit after a decimal point When the changeover of
ru d Decimal point position position in PV/SV display | 1: 1 digit after a decimal point 0 parameter display (dSPC) is EnG. 39
o= o . or:.C or | When the changeover of C should be )
I 1A C / °F selection Choose temperature scale. of : oF T | parameter display (dSPC) is EnG. | seected.
o= _rC Sets the offset value to be | _ o 0.00% Industrial «
Tl PV (Process value) offset added to PV, 10.00 to 10.00%FS FS value. 40
r Time constant of input | Sets the time constatnt of 5.0 | When the changeover of parameter
) F filter. PV input filter. 0.0 t0 120.0 seconds seconds | display (dSPC) is EnG. 41
Sets the output value
F"_ D‘l' FALT output when an input error|-3.0 to 103.0% -3.0% When the changeover of . 42
(FALT) oceurs parameter display (dSPC) is EnG.
)T - Sets the lower limit for o 5, | When the changeover of
PL It | output lower limit outpt, 3.0 to 103.0% B0% | et display (4SPC) is EnG. 43
o - Sets the upper limit for | o 5, | When the changeover of
PHL { | Output upper limit output. 3.0to 103.0% 103.0% parameter display (SPC) is EnG. 43
rr - Sets the type of output When the changeover of
P Lw MV limit type limitter. Oto3 0 parameter display (dSPC) is EnG 44
Channel 3 parameter
) L ) Default | Conditions for parameters to
Display Parameter name Description Setting range setting appear Note page
R Sets the type of alarm action. 0to12 5 The setting range veries depending on
Iq Lt ( |Alamtype ] Sets the type of alarm action during dSPC is set to engineer 01031 5 the change_over of parameter display 45
level (EnG). 0 (dSPC) setting.
No alarm
Sets the type of alarm action. 0to12 output: 0 X . .
VA Alarm output:9 The setting range veries depending on
H,_ ] ,E’ Alarm type 2 Nodl the changeover of parameter display 45
Sets the type of alarm action during dSPC is set 02%4M | (dSPC) setting.
to engineer level (EnG) 0to31 output: 0
’ Alarm output:9
) ] . . When the changeover of parameter
d L 3 ¢ |Delaytimel Delay time for alarm 1 output. 0 t0 9999 seconds 0 seconds display (dSPC) is EnG. 48
[ Y] . . When the changeover of parameter
,j' L 5 C | Delay time 2 Delay time for alarm 2 output. 0t0 9999 seconds 0 seconds display (dSPC) is EnG. 48
{ . . o N When the changeover of parameter | Industrial «
F" ,h H Alarm 1 hysteresis Sets the hysteresis range of ON and OFF of alarm 1. 0 to 50%FS 0.25%FS display (dSPC) is EnG. value. 48
FI E h H Alarm 2 hysteresis Sets the hysteresis range of ON and OFF of alarm 2 0 to 50%FS 0.25%FS Whe“ the chapgeover of parameter | Industrial *48
' ’ display (dSPC) is EnG. value.
Sets the optional functions of alarm 1.
( . Alarm latch (1: use,0: not use) When the changeover of
'q o P Alarm 1 options Alarm of error status (1: use, 0: not use) Oto 000 parameter display (dSPC) is EnG. 49
De-energized output (1: use, 0: not use)
Sets the optional functions of alarm 2.
. Alarm latch (1: use,0: not use) When the changeover of
P"‘ja P Alam 2 options Alarm of error status (1: use, 0: not use) Ol 000 parameter display (dSPC) is EnG. 49
De-energized output (1: use, 0: not use)
,'_ ‘I' ‘I"l Loop break detection time | Sets the temperature range to detect a loop break. 0 t0 9999 seconds 0seconds | When loop break alarm is used. 51
,'_ b H b Loop break detection band | Sets the temperature range to detect a loop break. 0to 100%FS 2.5%FS When loop break alarm is used. ir;(lisstrlal *51
Sets whether or not to display hidden parameters and .
d 5 F E Changeover of parameter setting range. Every time power is turned on, operator level | 2 PE : Opelrator level oPE 52
display . E [ : Engineer level
is always set as default.
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Channel 4 parameter

factory default setting.

YF S : Resets the parameter setting.

(dSPC) is EnG.

) i . Default Conditions for
Display | Parameter name Description Setting range setting | parameters to appear Note | page
When the changeover of
CFEF | soft-start Sets the control output value (OUT) | 3 ¢ 4, 103 g, 103.0% |parameter display 53
during softstart. (dSPC) is EnG
. . ‘When the changeover of
SF’-H Soft-start duration Sets duration of soft-start operation 0.00 to 99.59 (00 hr. 00 min. to 99 hrs. 59 min.) 0.00 |parameter display 53
after poweron. (dSPC) is EnG.
H' Alarm action Sets whether to turn off'the algrm 0: Alarm action OFF (output OFF ) When the chang&;over of
Eb L | durine standb or to continue alarm action during 1: Alarm action ON 0 parameter display 54
g Y standby. : (dSPC) is EnG.
af F : Not use
) Sets the time until the display |{55 : Auto-off after 15 seconds. When the changeover of
L DFF Auto display off automatically turn off (valid only on| 375 : Auto-off after 30 seconds. ofF |parameter display 55
SV/PV screen). N : Auto-off after | minute. (dSPC) is EnG.
L . Auto-off after 5 minutes.
0: PV, SV, and LED lamps ON (all ON)
1: SV display OFF
2: PV display OFF
3: PV and SV displays OFF
4: PV, SV, and LED lamps OFF (all OFF)
SF“_ ) Sets ON/OFF of PV and SV 5: SV display OFF (relights for 5 sec. by pressing When the changgover of
d s | Display off displays and LED indicator lamps any key) . . 0 |parameter display 36
* | 6: PV display OFF (relights for 5 sec. by pressing (dSPC) is EnG.
any key)
7: PV and SV displays OFF (relights for 5 sec. by
pressing any key)
8: PV, SV, and LED lamps OFF (relights for 5 sec.
by pressing any key)
FL ,I'F PV blink setting|Sets whether or not to blink PV |0 : PV blinks during an input error 0 xhre:r:]h:t?fng?z;elraoyf 57
during input error | during an input error. 1: PV does not blink .
(dSPC) is EnG.
0 : Displays PV (no change).
Hi nr . Selects the display when an alarm| 1 : Displays PV and the alarm number alternately. When the changgover of
L # ¢ | Alarm display T L 1 parameter display 58
or alarms occur. 2 : Displays blinking PV. (dSPC) is EnG
3 : Displays the alarm number only. )
When the changeover of
o U‘l' ,' doilsn]f:t MV) Displays output value. -3.0 to 103.0% (display only) - parameter display 59
play (dSPC) is EnG.
. 0: Both AT and RUN/standby are switchable.
Specifies whether or not to enable 1: AT is not switchabley RUN/standby is
L) r AT on/oFF switching(Block key -switchable ’ When the changeover of
= L L | User key lock + DOWH key) or RUN/standby 2:AT is switchable, RUN/standby is not 0 parameter display 60
switching (Block key + Up key) on switchable (dSPC) is EnG.
PVISV screen. 3: Neither AT nor RUN/standby is switchable.
- - . When the changeover of
L S ) | Parameter reset Parameters can be restored to| g : Do nothing. no |parameter display 61

Note 1: The set value of the parameter for which “*” is marked in “page”column changes depending on the set value of PVT, PVb, PVF and PVd.

When you change the values of PVT, PVb, PVF, and PVd, you have to reconfigure the parameters marked with

G

Note 2: FS (Full Span) in this manual means the PV input range. For example, when PV input range is from 0 to 400°C, FS is 400°C.
%FS means the percentage of FS. For example, when FS is 400°C, default value for “alarm set value” of which default setting is 2.5%FS is:
400°Cx2.5% = 10°C. (10°C will be displayed.)
All the items with %FS described in “setting range” column are displayed and configured with actual number as above example.
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3 Setup procedure

3-1 Steps for Setting Parameters

Preparation

(1) Make a setting plan.
Decide how you want the controller to run and what
parameter values will be needed to make the controller
run to your specifications. At the very minimum, you
need to determine the following settings:
* Input sensor type
* Normal or reverse action
Refer to: "Setting of Normal/Reverse action" (p. 35)
¢ Control method
Ex.) ON/OFF control, PID control
Refer to: "Control method" (p. 32)
"Hysteresis for ON/OFF control" (p. 26)
* SV Value
Refer to: "SV Lower limiter" (p. 31)
"SV Upper limiter" (p. 31)

(2) Turn the power on.

Confirm that the connections are correct, and then turn
on the power.

Immediately after powering up, the controller will be in
operation mode. The PV and SV displays will illuminate
and display numbers. If nothing is displayed, recheck

the power source and connection.

(3) Set the parameters laid out in your plan.
Refer to: Chapter 2 "Operation”

16

Test operation

(1) Run a test operation. Perform auto-tuning when the

control method is set to PID or FUZY.
Adjust the parameters according to the results of the test.

Now the controller is ready for operation.



3-2 Example for parameter setting

This section shows an example for the setting under the following conditions.

Conditions of use

Input type : K thermocouple -200 to 1200°C
Control method : ON/OFF Control (2 position)
Control action : Reverse

Setting value (SV) : 800°C

Operating procedure
(D Set the input type to K thermocouple (-200 to 1200°C) by the following steps.

243
e 55,_, Press the @ key twice on PV/SV display to access channel 2 display.
e O
Press the @ key once to access the setting of input type (PvT) display.
&
Pul Use the @@ key to select "K2" for K thermocouple with measuring range of -200 to
i 200°C ’ ’ =
T 1200°C.
- OO
L
£c
&
PoaF Press the @ key once to save your change and proceed to the next parameter.
n
1]
! @ 3 sec. Press and hold the @ key for three seconds to return to PV/SV display.
%
Sve I

(2) Specify the control settings (ON/OFF control, reverse action).

24y . :
we  JCO Press the @ key once on PV/SV display to access channel 1 display.
S
rho ! ) )
L ! @ Press the @ key several times to access the control method (CTrL) display.
or r_:'_ Use the @@ key to select "anaf" for ON/ON control.
Pid
IS
el Press the @ key once to save your change and proceed to the next parameter, namely, the
onaf Normal/reverse action (rEv).
&
rEu
nofil -
1 @@ Use the @@ key to select "~ £ 45" for reverse action.
N 3
réus Press the key once to save your change and proceed to the next parameter.
1 @ y Yy & P p
HYS
1 .
I i @ 3 sec. Press the @ key for three seconds to return to PV/SV display.
245
o 2o

(3) Specify the setting value (SV) to 800°C.

2qg

»e £50 Use the @@ key to enter "800" to the setting value (SV).
é g @® The change will be saved automatically in three seconds.

.« Bon The controller will start operation with SV being 800°C.

17



4 Parameter functions and method of settings

Method of setting the SV (Setting value)

[Description]
* The SV is a target value for control. Related parameters : 5,5 -1 (page 31)
* Any SV that is outside of the range set in the parameters 50 - H (page 31)
of §.5-1 (lower limit) and 5 -H (upper limit) of the
channel 1 parameter cannot be set. (See page 31.)

[Setting example] Changing the SV from 250°C to 1195°C

Display Operating procedure
{
o %‘}g 1. pressthe @@ key to display { {95.
o E,,;ég 2 . The SV will be set to 1195 in three seconds. After that, the controller will operate with the
SV being 1195.

18



BT L Y| standby setting (Settings: afF F/an)

[Description]

* The control output and all the alarm output stay OFF dur  ® The setting of ON/OFF for standby is saved after power-
ing standby. off

¢ The standby lamp is lit during standby. * When the standby is set to ON during the auto-tuning,

e While the alarm with a hold is selected. the hold function the operation will stop. (The PID constant will not be
takes effect after changing the Standby setting from ONto ~ renewed.) Even if Standby is set to OFF later, the auto-
OFF. tuning will not be re-started.

* During standby, the ON-delay timer is reset. When return-
ing to RUN from the standby, the timer will start from the

beginning.

Related parameter : S Al (page 54)
Stand by lamp

[Setting example] Switching to Standby mode

Display Operating procedure
]
':lg%g 1 = Press the @ key to display § hY .

by

offF

5TbY 2 « Press the @@ key to select gn.

an

3_ Press the @ key once. The controller goes standby. (Control output and all the alarm
outputs: OFF)

T
"fg%g 4. Press and hold the @ key for three seconds to return to the PV/SV display. STBY lamp will

flash, indicating the standby status.
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! R H| Alarm latch cancel (Settings: of F / [ L) (Option)

[Description]

¢ This parameter cancels the alarm latch when it is latching.

[Note]
* This parameter will be displayed only when Alarm latch

is set to ON in alarm options setting ( § {gP. A2aP).

Related parameters : § {gF to A2aP (page 49)

[Setting example] Opening up the alarm latch

Display Operating procedure

T
133 1 = Press the @ key to display } A H on the PV display.

500

LACH
afF

H .
- 2 = Press the @@ keys to display [} .

]

LA
L
L

-

3 = Press the @ key once. The alarm latch is cancelled.

'qs%g 4 = Press and hold the @ key for three seconds to return to the PV/SV display.

20



Al

[Description]

Auto-tuning function (Settings: gF F /an/L -an)

The optimal PID parameters will be automatically confiy-

ured by auto-tuning.

Range gFF : Stop/Finish

on  :Auto-tuning (normal type) starts
L -an : Auto-tuning (low PV type) starts

® There are two types of auto-tuning.

@ Normal type: Requests PID and starts ON/OFF operation
with SV as the baseline.

@ Low PV type: Requests PID and ON/OFF operation at
a baseline of SV-10%. Use this setting if you are trying
to prevent overshoot.

o If the controller is powered off during auto-tuning, the
auto-tuning function is invalidated with PID parameters
unchanged. To start the auto-tuning operation, set to “on”
or “L-on” again.

* To suspend the auto-tuning, set AT to “oFF”. This makes
the auto-tuning cancel with each parameter of PID unc
hanged.

* Once the parameters of PID are set automatically by the
auto-tuning, those parameters are stored in the controller
even after it is powered off. Therefore, it is not necessary
to execute the auto-tuning again.

* By setting 4/ to “on” or “L-on”, the auto-tuning operation
starts, and at the end of the tuning, oFF will be displayed
automatically to qJ .

 After the auto-tuning operation, the controller starts to op
erate at the automatically set values of PID.

* A decimal point at the right end of the SV display flashes

during auto-tuning.

Auto-tuning action when set value is “on”.

Process

Process
value

value

SV

i S!an AT calculating AT

SV

:PID control

Start AT

=

[Point]

The following parameters are called as PID parameters.
* Proportional band [P]
¢ Integral time [I]
¢ Derivative time [D]

¢ Anti-reset windup [Ar]

[Note]

e Since ON/OFF control is performed during auto-tuning,
overshoot against the SV may occur. To reduce the overs
hoot, execute the auto-tuning operation with the setting
code [L-on] (Low PV) selected.

* The auto-tuning can be executed both just after power-on
and in a control or stable status.

* This parameter is displayed only when the control method
(LT rl)issettot Prdor FU2Y.

Related parameters : P (page 25)
L (page 25)
d (page 25)
Ar (page 30)
L7 L (page 32)

Auto-tuning action when set value is “L-on”.

calculating AT

SV-10%FS

1
-
|

'

'

4

|

tPID control

t
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[Setting example] Starting the auto-tuning (standard type) operation

Display Operating procedure

[}
';'5%% 1 Press the @ key to display FJ on the PV display.

A"

ofF

2 . Press the @@ key to select gn.
]
';{%g 3 . Press the @ key once to start auto-tuning. During auto-tuning, a decimal point at the right
end of the SV display flashes.

]
';-,S%g 4 . Press and hold the @ key for three seconds to return to the PV/SV display.

. When the auto-tuning finishes properly, a decimal point stops flashing, and the set values of

P, ., d, and f, parameters change. When the auto-tuning finishes abnormally, a decimal

point stops flashing, but the set value of P, I, and D parameters remain unchanged.
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Alarm 1 and 2

AL

ALc
A {-H||Ad-H
Ai-L|A

-
-

¢
3-

"-

Upper limit of alarm 1 and 2

Lower limit of alarm 1 and 2

(Setting range:

Absolute value alarm: 0 to
100%FS

Deviation value alarm: -100 to
100%FS) (Option)

[Description]

* These parameters are used to set operation values of alarm
1 and 2.

* When the alarm type ( AL /T {or AL 12 ) is set to between
1 and 11, alarms 1 and 2 (§L {and AL 2) can be set.

* When the alarm type ( AL /T {or AL 12 ) is set to between

16 and 31, the upper and lower limits of alarm 1 and 2

(RI{-H.A2-H.R {-L.R2-L) canbe set.

[Setting example] Setting the operation value of alarm 2 to -10°C

[Note]
This parameter is not displayed when the alarm type pa-
rameters ( AL { . RLNZ ) are set to O or between 12 and
15.
Related parameters : AL [T {, AL N2 (page 45)

A thY.R2hY (page 48)

di Y {.dL Y2 (page 48)

A laP.AcaP (page 49)

Display Operating procedure

(
';g%,g 1 « Press the @ key to display ! 2 on the PV display.

Le

i

]
H_"’,g 2 = Press the @@ key to select ~ 0.

3. Press the @ key once to save the value. After that, the controller will operate with the
operation value of alarm 2 being -10°C.

]
"L,’S%g 4. Press and hold the @ key for three seconds to return to the PV/SV display.
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l Dl,.- Key lock (Settings: aFF/RLL/PRFR)

[Description]
¢ This parameter makes the set values of parameters un-  ® There are three levels of the key lock:
changeable. However, the parameter name and the set val- oF F : Change of settings is available.
ues can be displayed. ALl : All parameters cannot be changed. Invalid of AT
* To reset the key lock, change to af F. (Block key + Down key) and standby switchover
* Even when the key lock is set, control and alarm functions (Block key + Up key).
can operate properly. PRrR :Only SV setting can be changed. Invalid of AT
(Block key + Down key) and standby switchover
(Block key + Up key).
[Setting example] Setting the key lock to “PArA”
Display Operating procedure
]
';g%g 1 = Press the @ key to display “} qf ™ on the PV display.
Lol
ofF
Y T
F',‘H'?_'I‘_-, 2 = Press the @@ key to display PAr A.
3 = Press the @ key once. The key lock is now set to PAr A. After that, setting other than the
SV cannot be changed from the front panel.
T
'75%% 4 = Press and hold the @ key for three seconds to return to the PV/SV display.
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Proportional band, Integration time, Derivative time
(Setting range: P: 0.0% to 999.9%,

I: 0 sec to 3200 sec, D: 0.0 sec to 999.9 sec)

[Description]
This parameter specifies PID (Proportional band, Integra-
tion time, and Derivative time).
The following control methods are available by PID set-
tings.
@ ON/OFF (2-position) control
When the control method (CTrL) is set to onoF, ON/OFF
control is used. Use this function when you want to run
simple control without worrying about the controllability.
& PID Control
Use this function when you want to control with high
controllability. Operates when P # 0, I # 0, and D # 0,
but P, I, and D must be adjusted to optimal values for the
control target. In normal situations, run auto-tuning to
optimally adjust P, I, and D before using this function.
@ PI Control
When P #0,1#0,and D =0, D control is turned off and
PI control is used.
€ P Control
When P#0and I =D =0, I and D controls are turned
off and P control is used. In principle, P control generates
offset and PV does not agree with SV. In this situation,

adjust the output convergence value “ 5 {1 ™.

[Setting example] Setting P = 15.0, | = 100sec., D = 20sec.

[Point]

* Running auto-tuning automatically sets PID. See “Auto-
Tuning” (p.21) for more information.

* The PID settings configured by auto-tuning are generally
considered to be optimal settings. If you wish to change
the responsiveness, adjust PID manually.

¢ Control normally becomes unstable when “P” is set too
small. On the other hand, setting it too big makes the re
sponse slow.

e Set the hysteresis for the ON/OFF (2-position) control with
the parameter “hyS™.

[Note]

This parameter is displayed when the control method
(LFrl)issetto Prdor FUZY.

Related parameter: [ [ r | (page 32)

Display

Operating procedure

493
{500

Lh i

5& 2 = Press the @ key to select P .

1 « Press the @ key to display “Chl” on the PV display.

155 3 « Use the @@ key to enter 50 .

:’ﬂ"-J 4. Press the @ key to register “15.0” as P
E’g 5 = Repeat the steps 2 to 4 for I and D.
’7%% 6. Press and hold the @ key for three seconds to return to the PV/SV display.
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-

L

-

Xy

-
-

[Description]

Hysteresis range for ON/OFF control (Setting range: 0 to 50%FS)

Settings for ON/OFF (2-position) control
* Range: 0.0% to 50.0% FS
The controllability varies with the size of the hysteresis.
@ Small hysteresis
 High-precision control
* Frequency of output relays is high, so lifespan becomes
short
@ Large hysteresis
* Low-precision control
* Frequency of output relays is low, so lifespan is rela-
tively long.
The relationship between SV and hysteresis in normal and

reverse operation is shown below.
Reverse | Process
value

SV
SV-HYS

ON— M
Control A
output OFF A
Normal Process
value

SV+HYS
SV

Control ™M
output off

26

[Point]

« If the hysteresis width is narrow, and PV and SV are near
ly equal, the output may frequently switch on and off. Note
that doing so may affect the operation life of the contact
output.

* The unit of the set value of this parameter is °C or °F (en
gineering unit). The setting range varies according to the
measunig range of input.

[Example]

When using K thermocouple whose measuring range from
0 to 400°C, the setting range is from 0 to 200°C.

When using RTD whose measuring range from O to
150°C, the setting range is from 0 to 75°C.

[Note]

This parameter appears only when the control method

(L7 rl)issettognaf.

Related parameters : gmaF (page 28)
L7 rL (page 32)



[Setting example] Changing the hysteresis range from 1°C to 35°C

Display Operating procedure
n
EE,L{S%,-:. 1 Press the @ key to display Chl on the PV display.
Lh
]
hH':-? 2 . Press the @ key to select H95 .
H.‘Jég 3 . Use the @@ key to enter 35 .
4 . Press the @ key once to register 35°C as H43.
ot
'?5 Dg 5 . Press and hold the @ key for three seconds to return to the PV/SV display.
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anofF

[Description]

HYS (Hysteresis) mode at ON/OFF control (Settings: aF F /an)

* This parameter is used for selecting the hysteresis opera onoF : OFF onoF : ON
tion mode at ON/OFF control. -
HYS HYS B DL PULCE
oF F: Starts the ON/OFF control at the values of SV+ and SV- —— g - = - gt
2
an : Starts the ON/OFF control at the values of ?é 1 ! t \
SV and SV+HYS, or SV and SV-HYS. o
) SV SV
o
[Note] S _HYS _ _HYs
This parameter appears only when the changeover of '(‘c‘% y
\
parameter display ( d§PL ) is set to Enls and the control B v y
method ([ 1 ) toanoF. o sV SV

Related parameters : 5P (page 52)

[Setting example] Setting the hysteresis mode to ON

L7 ri (page 32)

Display Operating procedure
{
'75%% 1 = Press the @ key to display Chl on the PV display.
Lh i
a’;‘i’:’: 2. Press the @ key to select gnaf.
3 « Use the @ key to select an.
omzi 4. Press the @ key once to set to “on” for the hysteresis operation mode. After that, the con-
troller will operate with the hysteresis being as shown in the figure of ON above.
q
':ggag 5 « Press and hold the @ key for three seconds to return to the PV/SV display.
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:;,H,'_ Output convergence value (Setting range: -100.0% to 100.0%)

[Description]

* Qutput convergence value is a function that adds MV
value offset.

* By this function, the bAL offset is added to original MV
which is the result of PID calculation determined by PV
and SV, and the totalized value is outputted as MV.

bAL=0%

150%
{405 X bAL=40%
: '

! proportional igy/ PV
: band

[Setting example] Setting the Output Convergence Value to 3.0%

[Note]

This parameter appears only when the control method
(L7 rl)issetto Pldor FUdY.

Related parameters : [ [ L (page 32)

3 = Use the @@ key to enter 30.

will be output .

Display Operating procedure
{
':g%g 1 = Press the @ key to display Chl on the PV display.
Lh
)
b%‘,‘a 2 = Press the @ key to select bAL.

]
bg‘a 4. Press tahe @ key once to register 3.0. After that, the MV with the offset of 3.0% added

/
':,’J—?-ug-. 5 = Press and hold the @ key for three seconds to return to the PV/SV display.
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H,- Anti-reset windup (Setting range: 0 to 100%FS)

[Description]

Anti-reset windup is a function that limits the range of valid

integration to control overshooting.

* The anti-reset windup function (“ J”) cuts integra-
tion that falls outside of the Ar set range that is centered
around SV. It is automatically set to the optimum value

when auto-tuning is activated.

PV

A In this range, the integral

action is not performed.

sV ARvalie /N }In this range, the integral

ARvalue / ~ action is performed.

In this range, the integral
action is not performed.

[Setting example] Changing the anti-reset windup from 60°C to 80°C.

[Note]

* This parameter appears only when the changeover of
parameter display ( J§PL ) is set to EnG and the control
method (L[ L )toPldor FUPY.

* By making use of the fuzzy control system equipped with
PXE, the amount of overshoot can be minimized without
setting bAL and Ar.

Related parameters : d§PL (page 52)
Ll rl (page 32)

Display Operating procedure

H',-. 2 = Press the @ key to select Ar.

3. Use the @@ key to enter 8.

reset windup being 80°C.

439

(500 1 = Press the @ key to display Chl on the PV display.

4 = Press the @ key once to save the value. After that, the controller will operate with the anti-

€nn 5 = Press and hold the @ key for three seconds to return to the PV/SV display.
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Su-t

Su-H

SV (Setting value) lower limit (Setting range: 0 to 100%FS)

SV (Setting value) upper limit (Setting range: 0 to 100%FS)

[Description]

* These parameters specify the setting range of the SV (Set
ting value).

e The SV upper and lower limits ( §5-H . G -1 ) can be

set within the range of the measuring values (Pvb, PvF).

Measured value
(PV)
PV lowar limit SV lower Setting value SV upper PV upper limit
(Pvb) limit (Sv) limit (PvF)

(SV-L) (SV-H) i
| i |
« s ;
i

Settin§ range of the SV (Setting value)

v

1
1
I
1
1
1
I
1
I
1
I
1
[
™=
1

Setting range of SV limit [Measuring range (FS)]

[Setting example] Setting the upper limit to 100°C

[Note]
* Before setting the parameters of 55 - H and §5 -1 .be sure
to set the following parameters.
e PV lower limit (Poh )
* PV upper limit (PoF)
* Decimal point position ( Py )
* Before setting the SV, set the parameters of §,5-H and
Sa-L
*Be sure to set the values of §5-H and 5 -1 so that
G0 - His larger than or equal to §5- 1.
* The displayed SV will be limitted immediately after set
ting 55 -Hand 55-1.
* This parameter appears only when the changeover of pa
rameter display ( 4§PL ) is set to End.

Related parameters : J§PL (page 52)
Pub (page 38)
PuF (page 38)
Pud (page 39)

Display Operating procedure
cn
'.'SS"JJ 1 « Press the @ key to display Chl on the PV display.
HE
Suqb’g 2 = Press the @ key to select Su - H.
3. Use the @@ key to enter {05.
3 u',bg 4. Press the @ key once to register 100°C as 54 - H. After that, the upper limit of the SV will
be 100°C.
]
';i_—‘%g 5 « Press and hold the @ key for three seconds to return to the PV/SV display
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Lirt

Control method (settings: anafF, PLd, FLZY)

[Description]
This controller has three temperature control functions. Se-

lect the best function for your application.

@ Temperature Control Functions

@ ON/OFF (2-position) Control
Switches output control ON/OFF according to the SV/
PV magnitude relationship. Control systems can be built
from simple elements such as SSR. This is appropriate
for situations where accuracy is not required.

@ PID Controls
PID calculation and controls proceed according to the

previously set PID parameters. PID parameters can be

set manually or through auto-tuning (AT). It is the most
basic control in this equipment.

@ Fuzzy PID Control
Reduces the amount of overshoot during control. It is
effective when you want to suppress overshoot while
changing SV, even during processes where it may take a

long time to reach the target value.

(1) ON/OFF (2-position) Control
To start ON/OFF control, set the control method
I'F~1)toanaF. ON/OFF control switches the control
output to ON (100%) or OFF (0%) according to the SV/
PV magnitude relationship. The output hysteresis can be
set under the parameter “HY5".
* Reverse Operation (Heating)
Method used to control the electrical heating furnace. Set

the HY5 to an appropriate value according to the control

target.
Process value PV
Parameter | Set Value HYS
“r-EV" rv-- sV
“HYS" Optional \\

PV<SV

ON i
control outpug o PVsSV l

* Normal Operation (Cooling)

Method used to control the cooling machine.

Procass value

Parameter | Set Value Al HYs
“r-EV” no--
“HYS” Optional sv
i
u_PV>SV i :
conirol output M
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[Note]

If the hysteresis width is narrow, and PV and SV are near
ly equal, the output may frequently switch on and off. Note
that doing so may affect the operation life of the contact

output.

(2) PID Control
To start Pid control, set when the control method
(LT rL to PCd. Pid controls calculate Pid and output
the result according to the set values of the parameters
“pr e “d” and “ Br 7(3% to 103%). Each param-
eter can be set either by manually tuning the values or
by running auto-tuning (AT) to automatically set the
values.

*Refer to:“Auto-tuning” for more about the auto-

tuning function. (p. 27)

(3) Fuzzy PID Control
To start Fuzzy PID control,set the control method
(LFrL) to FU2Y. This control minimizes the over
shoot compared to normal PID. Fuzzy control can only
be used after auto-tuning has been activated and a PID

set.



[Setting example] Changing the control system from PID to FUZZY

Display Operating procedure
!
':,-’%g 1 Press the @ key to display Chl on the PV display.
Lh
[N}
LrE 2. Press the @ key to select LI rL.

Pld

3. Usethe @@ key to select FL/2Y.
l'l"_ )
L T E"B' 4 Press the @ key once to save the change. After that, the controller will operate with the
FUZZY control system activated.

]
':.-’5%% 5 . Press and hold the @ key for three seconds to return to the PV/SV display.
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rr

) L | Cycle time of control output (Setting range: 1 to 150 seconds)

[Description]
* While input is within the proportional band, output
switches between ON and OFF in cycles. These cycles are

called cycle time.

Output: ON
Cycle
time
Cycle
time

* There are different recommended settings for different

types of control output, as shown below.

[Setting example] Setting the cycle time from 30 seconds to 20 seconds

@ Contact Output
The shorter the proportional cycle, the finer the control.
However, shorter proportional cycles also shorten the
lifespan of the contact points and operating device. Be
sure to balance control and controller lifespan when
adjusting the proportional cycles. Recommended setting:
30 sec

@ SSR Drive Output
Because there are no mechanical parts to this controller,
use a short proportional cycle if the operating device is

working properly. Recommended setting : 1 sec to 2 sec.

[Note]

This parameter appears only when the control method

(L rl)issetto Prdor FLUZY.

Related parameter: [ | r | (page 32)

Display Operating procedure
]
'ﬁ;%g 1 = Press the @ key to display Chl on the PV display.
Lh i
rr
! 3',"_-‘, 2 = Press the @ key to select / L.
3 « Use the @@ key to enter 20.
T
! E‘b 4 = Press the @ key once to register 20sec as TC.
1
';.’S%g 5 = Press and hold the @ key for three seconds to return to the PV/SV display.
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'

vt | Normal/Reverse Action (Settings: r £55 / nafiL)

[Description]
Control action can be switched between normal (direct) and Zﬁf: ss

PV
reverse. X

e Range :r £ ;5 : reverse action

Tt

m . :
/il normal action control A 5t rises
output

Most temperature control is done with heating in reverse when PV\E‘”S
and cooling in normal.

t

Normal | Process A
value

PV\/
™t
control Output rises

output i\,henp\/rif
"t

[Setting example] Setting the control action to Normal action

Display Operating procedure
[n}
'?S%g 1 Press the @ key to display Chl on the PV display.
Lh i
rEu 2. Press the @ key to select r£45.
rEab
n'-n":;.—',',"_' 3 . Use the @@ key to select nafiL.
4. Press the @ key once to save the change. After that, the controller will operate normal
action.
[}
'?S%g 5 . Press and hold the @ key for three seconds to return to the PV/SV display.
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S ,_-, DF SV (Setting value) offset (Setting range: -50 to 50%FS)

[Description]

* With this function, predetermined value is added to the
original SV. This parameter is used to eliminate the offset
that occurs in performing P control.

* The PXE operates based on the SV to which the SV offset
value is added.

* Alarm judgement is made by the displayed SV to which
the SV offset value is not added.

[Setting example] Adding the SV offset value of 9°C to the current set value

[Note]
This parameter appears only when the changeover of pa-

rameter display ( GPL ) is set to £ n .

Related parameters : d§P[ (page 52)

50

Display Operating procedure
ygg]

’;’S%g 1 « Pressthe @ key to access Chl on the PV display.
Lh i

Suog 2 = Press the @ key to select SHOF.

Suaf; 3 = Use the @@ key to enter 9.

4. Press the @ key once to register 9°C as SVoF. (The displayed SV remains unchanged.) Af
ter that, the controller will operate at the SV with offset value of 9°C added.

]
133 5 « Press and hold the @ key for three seconds to return to the PV/SV display.
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P T | inputtype (Settings: JPr ¢ 4Pre, Pr i Pre 44,42, L L L2 L3, T4 12,0 b,5,E n, PL-2)

[Description]
¢ This parameter is used for selecting the input type for PV [Note]

input from RTDs and thermocouples shown below. When you make a change to this parameter, the following
e Input types parameters are changed simultaneously.
Range * Po kb (PV lower limit )
Input type Set value - L.
r°C] [°F] * P F (PV upper limit )
pri | -200to 600 °c] | -300 to 1100 [F - . . ..
JPH100 —ull ° s o [ . Pud (Decimal point position)
- P2 | -199.9 05000 [°C] | -199.9 to 800.0 [°F)
P00 Pri —200 to 850 [°C] -300 to 1500 [°F)
Pre -199.9 to0 500.0 [°C] -199.9 to 800.0 [°F] Related paranleters : Pub (page 38)
I 0 to 800 [°C] 0 to 1500 [F) -
J - PuF (page 38)
12 0.0 t0 400.0 [°C] 0.0 to 700.0 [°F] - v
[ 0 to 400 [°C] 0 to 700 [°F] Pud (page 39)
K E2 -200 to 1200 [°)C] | -300 to 2200 [°F] ol
] 0.0 t0 400.0 [°C] 0.0 to 700.0 [F]
; r -200 to 400 [°C] | -300 to 700 [F]
Thermocouple ré | -199.9 t04000 °c] | 1999 to 7000 [F)
R - 0 to 1600 [°C] 0 to 2000 [F)
B b 0 to 1800 [°C] 0 to 3200 [F)
s 5 0 to 1600 [°C] 0 to 2000 [F)
E 3 -200 to 800 [°C] | -300 to 1400 [°F]
N n 0 to 1300 [°C] 0 to 2300 [F]
PL-I| PL-2 0 to 1300 [°C] 0 to 2300 [F]

[Setting example] Changing input type from K thermocouple to T thermocouple

Display Operating procedure
]
':,.é% 1 « Press the @ key to access Ch2 on the PV display.
th ¢
=T
P"é'l 2. Press the @ key to select PG,

3 = Use the @@ key to select [ {.

=T
P';,'—' { 4. Press the @ key once. T thermocouple without a decimal point is registered. After that, the
controller will operate with the input type being T thermocouple.
]
';{S% 5 = Press and hold the @ key for three seconds to return to the PV/SV display.
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P,_', b | PV (Process value) lower limit

— (Setting range: -1999 to 9999)
PU,C PV (Process value) upper limit

[Description]
This is the procedure for specifying the upper and lower [Note]
limits of PV input. PV input can be set to any value within  ® This parameter appears only when the changeover of pa-

measuring range. rameter display ( J§PL ) is setto Fnl).

Related parameters : d§P[ (page 52)

[Setting example] Setting the PV input upper limit to 1000°C and lower limit to 200°C

Display Operating procedure
m
EE‘{S%'!.' 1 = Press the @ key to display Ch2 on the PV display.
th 2
P”% 2 = Press the @ key to select Pud.
'?‘b% 3. Usethe @@ key to enter 200
ﬁj‘é% 4. Press the @ key once to save the change. Repeat steps 2 to 4 to set the PV input upper limit
(PufF)tolB00°C.
O]
E;g%,—:. 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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P ,_', a’ Decimal point position (Settings: 0/ 1)

[Description]
This is the procedure for setting the decimal point position  [Note]
in PV display. This parameter appears only when the changeover of pa-
¢ Setting range 0: No digit after a decimal point rameter display ( GPL ) is set to Fnlj.
1: 1 digit after a decimal point
=== Related parameters : d§P[ (page 52)

1 digit after a decimal point

[Setting example] Setting the number of the digit after a decimal point to 1

Display Operating procedure
EEL’SBL' 1 « Press the @ key to access Ch2 on the PV display.
thd
P”g 2 = Press the @ key to select Pud.
P “D; 3. Usethe @@ key to select {.

4. Press the @ key once to save the change. After that, the controller will operate with one
digit after a decimal point displayed.

O]
E;’S%r:. 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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P J 0 F PV (Process value) offset (Setting range: -10 to 10%FS)

[Description]

* This function shifts displayed value of PV input. This
parameter is used for adjusting PXE’s indication so that it
becomes same as the one of the other instruments.

* The PXE operates at the displayed PV (the value to which
the PV offset value is added).

PV display 4

100°C
95°C

/ PV shift of -5°C

[Setting example] Adding the PV offset value of 5°C to the input value of 1200°C

Display Operating procedure
WELT
“"JELH'& 1 = Press the @ key to access Ch2 on the PV display.
th d
Fuag 2 = Press the @ key to select Puof.
PUOIS: 3 « Use the @@ key to enter 5.

4 » Press the @ key once to save the change. After that, the controller will operate so that the

value to which the offset value of 5°C is added can be brought close to the set value.

20 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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,l' F Time constant of input filter (Setting range: 0.0 to 120.0 seconds)

[Description]

* This parameter functions as a low-pass filter which reduc
es the fluctuation of input signal or the noise. For example,
when the input filter constant is set to 5 seconds, the PV
changes as shown in right figure while input changes
from 0 to 100% suddenly. It takes 5 seconds for the PV to
change from 0O to 63.2%.

[Note]

* The factory default setting is 5.0 (5 seconds). Do not
change this parameter as long as changing is not of abso-
lute necessity.

* This parameter appears only when the changeover of pa
rameter display (4GP ) is setto Fnf].

Related parameters : J5P[ (page 52)

[Setting example] Changing the filter constant from 5.0 (5 seconds) to 10.0 (10 seconds)

PID = control output

X input Y
filter
temperature
4 / input
100}----
63 [-----mmmmn- ‘
(%) !
PV display
<—>§ t
5sec !

Display Operating procedure
7
';',lsgﬂg 1 = Press the @ key to access Ch2 on the PV display.
Lh e
r
’SI':J 2 = Press the @ key to select / F.
=
.:ﬂl’:,_',' 3. Usethe @@ key to enter {00.
4. Press the @ key once to save the change. After that, the controller will operate with the fil
ter constant being 10.0.
]
';.‘S%g 5 « Press and hold the @ key for three seconds to return to PV/SV display.
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F ,'_ 0 ,l' FALT output (Setting range: -3.0% to 103.0%)

[Description]
This is the procedure for specifying the output value when
a FALT (Input Error) occurs.

[Note]
* This parameter appears only when the changeover of pa-

rameter display ( 4GP ) is setto Fnll.

Related parameter: d§PL (page 52)

[Setting example] Setting the FALT OUT to 5%

Display Operating procedure
n
EEL’S% ,.:, 1 = Press the @ key to access Ch2 on the PV display.
th ¢
Y T
F ‘-_'3’3 2 = Press the @ key to select FLal .
Y
FL ?’._',' 3 = Use the @@ key to enter 5.

4. Press the @ key once to save the change. After that, output value at an error will be 5%.

n
EEL‘SBD,-". 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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PLL | PHRL

Output upper/lower limit (Setting range: -3.0 to 103.0%)

[Description]

* These parameters set the upper and lower limits to control
output.

* How the output is limited (maintained within the limit or
breaks the limit) is set in the parameter of PLUT.

* When flammability is controlled by turning the gas on and

off, flashing can be avoided with this function.

100
TC

(Minimum OFF pulse width [seconds] ) = (100 — PHL {)x %

(Minimum ON pulse width [seconds] )=PLL | x

I'L: Cycle time

[Setting example] Changing the lower pulse width limit from 20.0% to 10.0%

30 (seconds) =
PHC [ ’
Output

PLC Br—

»

100(%)

0 Input
[Note]

* This parameter appears only when the changeover of pa-
rameter display ( d§PL ) is set to £nl].

Related parameters : [ [ (page 34)
PLUT (page 44)
dSPL (page 52)

Display Operating procedure
]
';{S%g 1 « Press the @ key to access Ch2 on the PV display.
th ¢
Vi
AL -’:'1:'::' 2 =« Press the @ keytoselect PL T .
] [}
PL .‘fﬂﬂ' 3 « Use the@@ key to enter {1
4. Press the @ key once to save the change. After that, the controller will operate with the
output lower limit being 10%.
[]
':,i-%g 5 « Press and hold the @ key for three seconds to return to PV/SV display.
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PLUT

[Description]

MV

limit type (Setting range: 0 to 3)

* This parameter sets whether or not to maintain the value There are four types of setting defined by the combination
within the limit when the output value increases up to the as shown below.
limit set value. The output varies with the setting. PCUT Output
Upper limit | Lower limit
0 103% -;3"/:3
Output value ; 1L93?/t° ng/“
(beyond the limit) 4 5 L;m:t et
103% .
Breaking the limit
PHC N [Note]
it * This parameter appears only when the changeover of pa-
Limit rameter display ( 4§PL ) is setto Fnl].
PLC [N\
Breakingithe limit Related parameters : P} [ { (page 43)
PHC Output value PHEL { (page 43)
3% PLC (under the limit) dSPI (page 52)

[Setting example] Maintaining the output within the upper and lower limits

Display Operating procedure

]

':'{5%% 1 » Press the @ key to access Ch2 on the PV display.
Lhd

FIr
PL ""U 2 = Press the @ key to select P YT
Tir
F"”'J 3. Use the @@ key to enter 3.
4. Press the @ key once to save the change. After that, the controller will operate with the
output maintained within the upper and lower limits.
"?'%g 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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ALTLi

AL

Alarm type (Setting range: 0 to 31) (Option)

[Description]

* These parameters are used for selecting the operation
types of Alarms 1 and 2.

* The display of the parameter in which the alarm value is
set varies depending on the alarm type.

ol KM Mand L bRE will be displayed when the alarm type
is set to 12 (loop break alarm).

Alarm set value (AL)
Plus setting Minus setting
Upper] A Disabled
limit
Absolute 0
value AL
i | ] | Dbl
limit
0
Upper A | —
limit i) AL A
Deviation sv sv
value AL
Lower | T — —
limit A A AL
sv sv

[Note]

e Since the alarm set value may change after changing the
alarm operation types, be sure to set the alarm set value
again.

e After changing the alarm types, turn off the controller,
and then on.

e Setting code 0 indicates “No alarm”.

* The setting range of this parameter varies depending on
the changeover of parameter display ( 45P[ ) setting.
aPE:0to12
Enli:0to31

Related parameters : A thY AchY (page 48)
A loP .R2aP (page 49)
AL {.ALC (page 23)
diyi.diyc (page 48)
LbI Tl (page 51)
L bAb (page 51)
d5PL (page 52)

[Setting example] Changing the alarm type of Alarm 2 from upper-limit deviation to the upper-limit deviation with hold ——

Display Operating procedure
]
';%%g 1 « Press the @ key to access Ch3 on the PV display.
th 3
Y n
AL "g 2. Press the @ key to select AL 1.
W3]
AL '5 3 » Use the @@ key to enter §.
4. Press the @ key once to save the change. After that, the controller will operate with Alarm
2 of upper limit deviation with hold.
1
':,.’S%g 5 = Press and hold the @ key for three seconds to return to PV/SV display
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[Alarm type list]

The table below shows the meaning of symbols.

Alarm 1 Alarm 2
Alarm type [;;ﬁlt?gll Description [s);f;lsgl Description
Oto15 L Set value of Alarm 1 AL2 Set value of Alarm 2

! | Lower-limitof Aarm 1 | AZ2-1 | Lower-limit of Alarm 2
-H | Upper-limitof AlatTmm1 | A2-H | Upper-limit of Alarm 2

1
U

16 to 31
Al

¢ The display of the parameter in which the alarm value is set varies depending on the alarm type.

¢ Since the alarm set value may change after changing the alarm operation types, confirm the alarm set value. (Note that
this is not abnormal.)

¢ What is alarm with hold?
The alarm is not turned ON immediately even when the process value is in the alarm band. It turns ON when it goes out

the alarm band and enters again.

PV (process value)

range where lower
limit alarm is output

on
Lower limit alarm off off oft
Lower limit alarm off ' ! I" off

(with hold)

* Alarm codes for standard types

ALM1ALM2| Alarm type Operation figure ALM1ALM2| Alarm type Operation figure
0|0 No alarm PV 11| 11 | Range upperand _ALn ‘A""_
lovier limits deviation
Absolute] 1 1 Upper-limit | | v Jone (ALM1/2 indepen- PV
value absolute value ALn alarm dent operation) sV
alarm 2| 2 | Lower-limit | | v 12 12 Loop break
absolute value ALn alaem
Upper-limit |_|
3|3 abs%‘l)ute value PV 13113 | Noalarm
(with hold) ALn
4 | 4 | Lower-limit h
absolute value PV
(with hold) Aln 14114 | Noalarm
on| 5 | S mit | e[
Deviation Uppgr-!lmlt H PV
value deviation sV
alarm ALn | 1515 | No alarm
61 6 | Lowerlimit I f— PV
deviation sv
ALn ALn
707 Upper and lower| |_|*—’§<—’|_| .y
limits deviation sv
8|8 Upper-limit :ﬂ,l_l
deviation (with hold) - PV
Aln |
9| 9| Lower-limit ﬁ—’: PV
deviation (with hold) sV
10| 10 | Upper and lower I_l‘ﬂ’l‘ﬂ’l_l
limits deviation : PV
(with hold) sv
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¢ Alarm codes with dual set values

ALM1jALM2| Alarm type Operation figure ALM1|ALM2| Alarm type Operation figure
Range upper
Upper and |_|
Upper| 16 | 16 |o5’fér limits 1 1 PV zone | 24 | 24 |and lower limits PV
and absolute value |~ AnL An-H alarm absolute value AnL An-H
lower
limits - IL.Jppergnd_loyver An-L . An-H Range upper ‘An—L AAn-Ii
alarm 17 | limits deviation | [ Je—ste—s] ] oy 25| 25 | and lower i
sv limits deviation PV
Upper limit AL Sy
18 | 18 | absolutevalveand | [ fe—»! 1 o ?n:::'t\gaeb :glplfé AnL
lower limit deviation sv An-H 26| 26 | 16 and lower !
An-H limit deviation PV
Upper limit , sv
19 | 19 | deviation and lower D }‘_’D PV .
o Range upper An-H
limit absolute value AnL gy e PP
57 | o7 |limit deviation -~
Upper and lower |—| I_l and lower limit | oy
20 | 20 | limits absolute Py Y PV absolute value AnL gy
value (with hold) Range upper and
Upper and lower AnL An-H 28 | 28 [ower limits absolute Anl - AI — PV
21| 21 | limitdeviation | [T Je—ste—— ] oy value (with hold) - n-
(with hold) sV o ; AnL  AnH
Unper limit absolute At 29 | 29 Iagaleel:pl‘i)r‘:ifsn <«
pper limit absolu \ ower li
22 | 22 | value and lower limit E I'_’l D deviation (with hold) PV
deviation (with hold) sy  AnH sv
lkoor bt i An-H Range upper limit At
pper imit deviaton ! 30 | 30 |absolute value -«
23 | 23 | andlower imitabsohite 1 1] PV and lower limit ]
; An-L PV
value (with hold) sV deviation (with hold) sy AnH
Range upper Iimil‘ An-H
deviation and lower >
31131 | jimit absolute | Py
value (with hold) AL gy

Aln

Rn-L : The set value (Iower limit) of Alarms 1 and 2
H n - H : The set value (upper limit) of Alarms 1 and 2

: The set value of Alarms 1 and 2
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di 53¢
AchY

gLyl
A lhY

Delay time (Setting range: 0 to 9999 seconds)

Alarm Hysteresis (Setting range: 0 to 50% FS)

[Description]
¢ The setting items for alarm parameters are as follows:
@®Alarm Hysteresis
Specifies alarm detection and recovery width.
@®Delay time
Specifies the amount of time from the occurrence of the
alarm situation to the output of the alarm.
e Alarm 1/2 lamps blink during alarm on-delay operation.

¢ The alarm and hysteresis are related as follows.

Example of an Upper Limit Alarm

delay time PV
proeess | - y time

value : hysteresis

alarm set value

t

oN ; '
alarm output ﬂ
OFF

* upper limit alarm * lower limit alarm ¢ zone alarm
Hysteresis Hysteresis Hysteresis  Hysteresis
] ON ON__ fo—of — ON |
OFF OFF OFF OFF
[ i i p
AH T input AL T ineut AL AH
[Note]

* This parameter appears only when the changeover of pa
rameter display ( 4GP ) issetto Fnll.

Related parameters : J§P[ (page 52)

[Setting example] Setting the delay time 1 to 30 seconds and alarm 1 hysteresis to 5°C ———

= Use the @@ key to enter 5.

=
>
s

~ (*2) ()

243"
2501

(00]

Display Operating procedure
EEL{S%"?,' 1 = Press the @ key to access Ch3 on the PV display.
Lh 3
] ]
AL g',_-,', 2 = Press the @ key to select dL Y 1.
W
dt %[:. 3 = Use the @@ key to enter 31.

4 = Press the @ key once to save the change. Delay time of alarm 1 is now set to 30 seconds.

» Press the @ key to select § {k Y on the PV display.

Press the @ key once to save the change. The alarm 1 hysteresis is now set to 5°C .

« Press and hold the @ key for three seconds to return to PV/SV display.
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A laP

[Description]

AcoP

Alarm 1 and 2 options (Setting range: 000 to 111) (Option)

* These parameters are used to switch ON/OFF of the alarm
latch, the error status alarm, and the de-energized output
alarm functions for each of Alarm 1 and 2.

* Each function is set to ON by setting the following digit to
“1:

(8888

Alarm latch (1: use, O: not use)
Alarm of error status (1: use, O: not use)
De-energized output alarm (1: use, 0: not use)

* The alarm latch is the function to keep the alarm ON, once
the alarm judgment shows the alarm ON status. There are
three ways to cancel the alarm latch, as follows.

* Power off the PXR, and then on.

e Set the alarm latch to OFF.

¢ Cancel the alarm latch at the “alarm latch cancel” pa
rameter.

* The alarm of error status is activated when the problems
in the table below occur. When using this error status

alarm function, set the alarm type (ALMI or 2) to “0”.

Display Causes
* A break in the thermocouple sensor
yng | * A break in the resistance bulb sensor (RTD) (A)
UUUU . The PV reading value exceeds the P-SU by
5%FS or more.
* A break in the resistance bulb sensor (B) or (C)
* The resistance bulb sensor (A-B) or (A-C) is
wn short-circuited.
* The PV reading value is below the P-SL by
5%FS or more.

* The de-energized output alarm function is used for en-
ergizing or de-energizing the alarm relay to be closed.
While this function is set to ON, when the alarm judgment
shows the ON status, the relay is opened, and when the

alarm judgment shows the OFF status, the relay is closed.

ON
Alarm judgment f ‘
OFF
Alarm relay movement ON
without de-energizing function f l
OFF
Alarm relay movement ON
with de-energizing function OFF l f

[Note]

* The ON-delay, the alarm latch, and the de-energized out-
put functions can be activated by the error status alarm.

* The alarm lamps (AL1, AL2) goes on and off according to
the alarm judgment regardless of the de-energized output
settings.

¢ This parameter appears only when the changeover of pa-

rameter display ( JSPL ) is setto £nal.

Related parameters : J5P[ (page 52)
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[Setting example] Setting the error status alarm function for Alarm 2 to ON

Display Operating procedure
]
",L’%g 1 Press the @ key to access Ch3 on the PV display.
Lh 3
H%%.g 2 . Press the @ key to select AcaF.
5
Hcﬂa’g 3 . Use the @@ key to enter § /5.

4 « Press the @ key once to save the change. After that, the controller will operate with the er-

ror status alarm function for Alarm 2 being ON.

'.,-’5“:’,'-2 5 « Press and hold the @ key for three seconds to return to PV/SV display.
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Lbi i
LbAb

Loop Break Detection Time (Setting range: 0 to 9999 seconds)

Loop Break Detection Band (Setting range: 0.0 to 100.0%FS)

[Description]
This function detects the loop break by PV change when
using control output.
@ Loop break detection time
Specifies the amount of time before the loop is deter-
mined to be broken.
@ Loop break detection band

Sets a temperature range for detecting a broken loop.

Loop break detection time and band are related as follows:

Example of Loop Break Detection in Reverse Action

PV does not rise even if
Process 4 the control output rises

value \‘ loop break detection range

loop break

ON detection time
alarm output
OFF

[Note]

o If there is an abnormal input ( Jf{{}{1f. L L L 1) or an in-
put setting error ( £ ), the loop break detection alarm
sounds even before the loop break detection time period.

* These parameters appear only when the alarm type 1 and/
or2(ALA{.ALNZ) is set to 12 (Loop break alarm).

Related parameters : L [T { (page 45)
ALn E’(page 45)

[Setting example] Setting the loop detection time to 600 sec. and detection band to 20°C——

Display Operating procedure
c4an Press the key to access Ch3 on the PV display.
th 3
L rn
Lb/ b’ 2. Press the@key toselect ! K1 1.
L
L ?;’J:’]' 3. Usethe @@ key to enter b0
4. Press the @ key once to save the change. The loop break time is now set to 600 seconds.
LbAb
L i 5 « Press the @ key to select | 5 Ak on the SV display.
)
- bg%g 6 = Use the @@ key to enter 20.
7. Press the @ key once to save the change. The detection band is now set to 20°C .
0]
E;.g% ,-:. 8 = Press and hold the @ key for three seconds to return to PV/SV display.
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d 5 PF | Changeover of parameter display (Settings: aPE / Enb)

[Description]

This parameter is used to specify whether or not to display

hidden parameters and setting ranges.

oPE : Operator level hides the parameters that are unneces-
sary for normal use.

Enl : Engineer level displays all the parameters including

the hidden parameters.

The setting of this parameter is not stored in the device. The
controller always starts in g £ (Operation level).
See page 13 to 15 regarding the conditions of each param-

eter to appear.

[Setting example] Changing the changeover of parameter display from oPE to EnG

engineer level.

Display Operating procedure
[Suan|
E;.’_,-'%r:n 1 = Press the @ key to access Ch3 on the PV display.
th 3
=
d%‘;? 2 = Press the @ key to select JGP[.
d%—":g 3 = Use the @@ key to select £ 5.

4. Press the @ key once to save the change. The changeover of parameter display is now set to

O]
E'-u'%r.' 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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SFI

[Description]

Soft-start (Setting range: -3.0 to 103.0%)

Soft-start duration (Setting range: 0 hr. Omin. to 99 hrs 59 min.)

This function controls the maximum output produced when
turning on the equipment (including the temperature con-
troller).

The controls place an upper limit on the output for specified
duration after the power is turned on.

This function is useful for such occasions as suppressing the
heater output during equipment startup to reduce a load.
After the specified time has passed since switching on the
equipment (or changing the value of SFTM to O ), the soft

start function ends and normal controls begin.

Parameter Function
The output 1s limited for the time period
SFla specified in SFTM after the power is turned
on.
SErn Sets the duration for soft-start to function
it b after turning power on.
(unit: hh, mm) Setting “0” will turn off soft-start.

[Setting example] Setting the soft-start output to 5% and the duration to 30min.

control output (MV)
[

MV without soft start

soft start 1---
output set
value

MV with soft start
limited)

—_

o
X
P

soft start
set time

[Note]
* This parameter appears only when the changeover of pa-
rameter display ( /5P ) is set to Fnf].

Related parameters : J§P[ (page 52)

Display Operating procedure
% 1 = Press the @ key to access Ch4 on the PV display.
HE
3 fé;% 2. Press the @ key to select 5F " a.
Sfé;% 3 = Use the @@ key to select 58.
4. Press the @ key once to save the change. The soft-start output is now set to 5%.
S%@g 5 = Press the @ key to proceed to SFIA.
5 [::;'g 6. Use the @@ key to enter J30.
7. Press the @ key once to save the change. The soft-start duration is now set to 30 minutes.
EE'{S%"; 8. Press and hold the @ key for three seconds to return to PV/SV display.
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E LR | Alarm action during standby (Settings: 0/ 1)

[Description]

¢ Specifies the alarm action during standby. [Note]
0: suspends alarm action (output OFF) * This parameter appears only when the changeover of pa-
1: alarm action ON rameter display ( GPL ) is set to £ nfl.

Related parameters : d§P[ (page 52)

[Setting example] Setting the alarm action to be continued during standby.

Display Operating procedure

n
E;g%,-:, 1 = Press the @ key to access Ch4 on the PV display.

Lh Y

SbHé 2. Press the @ key to select GH AL .

SbHL‘, 3. Use the @@ key to enter {.

4. Press the @ key once to save the change. The controller will continue alarm action during
standby.

EEL’%’"?,’ 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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LaoFF

Auto display off (Settings: gF F / {55/ 305 /{f1/51)

[Description]
With this function, the displays and indicator lamps are au-
tomatically turned off if the specified time passed without

any key operation.

Setting Function

aofF

Displays stay ON

55 Displays are turned off 15 seconds after the last
! key operation.

Displays are turned off 30 seconds after the last
key operation.

305

mn Displays are turned off 1 minute after the last key
operation.

on Displays are turned off 5 minutes after the last key
! operation.

[Setting example] Setting the time for auto display off to 15 seconds after the last key operation

* During the displays are turned off, all the displays and
lamps except SV lamp will be turned off and SV lamp
blinks.

® The displays stay ON during an input error or an alarm
status.

* PV and SV will be turned on when an input error or an

alarm occurs during the displays are turned off.

[Note]

* The displays and lamps stay on in parameter setting
screen.

 This parameter appears only when the changeover of pa-
rameter display ( GPL ) is set to £ nfl.

Related parameters : d§P[ (page 52)

Display Operating procedure
0]
E;%é 1 » Press the @ key to access Ch4 on the PV display.
Lh Y
]
t ?:f-'f 2. Press the @ key to select LaFF.
3 « Use the @@ key to select {§ 5.
L',%Fg 4. Press the @ key once to save the change. The display will be turned off 15 seconds after
the last key operation.
n
EEL’S%"' 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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Display off

[Description]
This parameter is used to manually turn off the PV, SV, and
LED lamps on PV/SV screen.

Setting Function

0 PV, SV, and LED lamps stay ON

SV display OFF

PV display OFF

PV and SV displays OFF

W =

PV, SV, and LED lamps OFF

5 SV display OFF (relights for 5 sec. by pressing
any key)

6 PV display OFF (relights for 5 sec. by pressing
any key)

7 PV and SV displays OFF (relights for 5 sec. by
pressing any key)

8 8 PV, SV, and LED lamps OFF (relights for 5 sec.
by pressing any key)

* LED lamps: includes all the indicator lamps of OUT, ALI,
AL2,SV, STbY.

¢ In settings 5 to 8, the displays and lamps stay ON even af-
ter 5 seconds, during an input error or an alarm status.

¢ In settings 5 to 8, if an input error or an alarm occurs dur-
ing display OFF, the items that is set to OFF will reappear.

[Note]

* This parameter appears only when the changeover of pa-
rameter display ( dGPL ) is set to £ nfl.

Related parameters : d§PL (page 52)

[Setting example] Turning off the PV display

Display Operating procedure
E;gl% :: 1 « Press the @ key to access Ch4 on the PV display.
Lh Y
dspi,; 2 = Press the @ key to select dSPr.
dSP:; 3. Use the @@ key to select £.
4. Press the @ key once to save the change. The PV display will be turned off.
E;’S%?: 5 « Press and hold the @ key for three seconds to return to PV/SV display.
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F,'_ ,"F PV blink setting during input error (Settings: 0/ 1)

[Description]
Sets whether or not to blink PV during an input error  [Note]

guul LLLL Ere). ¢ This parameter appears only when the changeover of pa-
rameter display ( 4§PL ) is set to £ nfl.
Setting Function
0 PV blinks during an input error Related parameters : 4 §PL (page 52)
1 PV does not blink during an mput error

[Setting example] Setting PV display not to blink during an input error

Display Operating procedure
O]
EE%%,% 1 » Press the @ key to access Ch4 on the PV display.
Ch Y
' r
FLI 5 2 « Press the @ key to select F} [
W
FLI F', 3 « Use the @@ key to select (.

4. Press the @ key once to save the change. The PV display is now set not to blink during an
input error.

O]
E;g%r:. 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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AL

Alarm display (Setting range: 0 to 3)

[Description]
This parameter specifies the contents displayed when an

alarm occurs.

Setting Function

0 Displays PV (no change)

1 Displays PV and the alarm status alternately

2 Displays flashing PV

3 Displays the alarm status only (PV 1s not displayed)

* The following shows the detail of the contents displayed
for each setting.
Setting 0: Displays PV (no change)
Setting 1: PV and the alarm status are alternately displayed
when an alarm or alarms occur. PV and the alarm
number that is activated (“AL1" for the alarm 1
and “AL2” for the alarm 2) are alternately dis-

played.
[ PV | [ “aL1” [ pv | [ “aL2” |
- > ]
[ sv | [ sv | [ sv | [ sv |
PV for 3 sec. “AL1" for 1 sec. PV for 3 sec. “AL2" for 1 sec.

[Setting example] Setting to display only the alarm status during an alarm

Setting 2: Blinking PV is displayed when an alarm or
alarms occur.
Setting 3: The alarm status is only displayed when an alarm

or alarms occur. PV is not displayed.

Switches
eve
gvoy

The alarm number that is activated (“AL1” for the alarm
1, “AL2” for the alarm 2) will be displayed on PV display
area. When both of the alarm 1 and 2 are activated, “AL1"

and “AL2" are displayed alternately.

[Note]

 This parameter appears only when the changeover of pa-
rameter display ( d§PL ) is set to £ nfl.

Related parameters : d§PL (page 52)

Display Operating procedure
0]
E;’S%,-". 1 = Press the @ key to access Ch4 on the PV display.
Lh Y
Y
AL "F', 2 = Press the @ key to select ALTIF.
' n
AL '5 3 = Use the @@ key to select 3.
4. Press the @ key once to save the change. After that, only the alarm status will be displayed
during an alarm.
O]
EEL’S%,-:. 5 « Press and hold the @ key for three seconds to return to PV/SV display.
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[Description]

Output (MV) display (display only: -3.0 to 103.0%)

* This parameter displays the current value of control out-

put.

[Note]

* This parameter appears only when the changeover of pa-
rameter display ( 4GP )issetto Fall .

Related parameters : d§P[ (page 52)

[Setting example] Checking the Control Output (MV)

Display Operating procedure
{ ;‘g%g 1 = Press the @ key to access Ch4 on the PV display.

Lh Y

af.g; B" 2 = Press the @ key to select oll" {. The control output will be displayed on SV display area.
{ :g%,g 3 » Press and hold the @ key for three seconds to return to PV/SV display.
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,': ,'_ 0 ,'_' User key lock (Setting range: 0 to 3)

[Description]
Specifies whether or not to enable AT on/oFF switching [Note]

(Block key + Down key) or RUN/standby switching (Block e This parameter appears only when the changeover of pa-
key + Up key) on PV/SV screen. rameter display ( GPL ) is set to £ nfl.

Setting Function Related parameters : d§PL (page 52)
0 Both AT and RUN/standby are switchable.

1 AT 1s not switchable, RUN/standby is switchable.

2 AT 1s switchable; RUN/standby 1s not switchable.

3 Neither AT nor RUN/standby 1s switchable.

[Setting example] Disabling the RUN/standby switchover by pressing two keys on PV/SV screen ———

Display Operating procedure
n

EELIS%,; 1 « Press the @ key to access Ch4 on the PV display.
Lh Y

Y T
3 a'ﬁ 2. Press the @ key toselect £ ! gl .

Y T
kL D:E‘, 3. Usethe @@ key to select 2.

4. Press the @ key once to save the change. After that, AT is switchable but RUN/standby is
not switchable.

EE"{;%Z' 5 = Press and hold the @ key for three seconds to return to PV/SV display.
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[Description]

Parameter reset (Settings: na/ YE£5)

The parameters can be restored to factory default setting.
By setting YF G, and then press and hold the Up key for 14

seconds or more, you can reset the parameters. After pa-

rameter reset, the controller will restart.

[Note]

* This parameter appears only when the changeover of pa-
rameter display ( 4GP ) is setto Fnal.

Related parameters : J§P[ (page 52)

[Setting example] Resetting the parameters

Display Operating procedure
]
E;g%r:, 1 « Press the @ key to access Ch4 on the PV display.
Lh Y
P - -
"n:; 2 « Press the @ key to select L NL I
P
t r;"E:S 3 « Use the @@ key to select YES.

4. Press and hold the @ key for 14 seconds or more. The parameters are reset and the control-
ler will restart.
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5 Troubleshooting

: . Referen
Symptoms Possible causes Remedies ep:geesce
@ The setting of P'j5) is not correct for the -r
input signals of sensars or others, Set the parameter of P';)” correctly. Page 37
@ The polarity of the sensor does not match .
that of the PXE. Correct the polarity of the sensor and the PXE. -
Set the parameter of P/ to £ {, and check if
. S . | the temperature around an ordinary tempera-
©) -
) tlﬁle};umtotceorénllengliraée (S’g(lr,E igcuglt)ed M ture is displayed. (Thermocouples B and R | Page 37
p A ’ have a large error around ordinary tempera-
tures. However, this is not a fault.)
@ The input signals of sensors or others do | Ask to make adaptations on your model. Or Page 9
1. The display shows T not match those of the controller you use. | replace your model with a new one. g
rr
orLLLL. ® .
® l”f)lées:eclzonnectmg cables for the sensor are Tighten the connecting cables. _
® A break or short-circuit occurred in the | Replace the sensor with a new one or remove _
sensor. the short-circuit.
@ The sensor or other input devices that are | Replace the sensor or other input devices with _
connected to the PXE have problems. new ones.
® The set value of the parameter of PVDb is | Set the parameters again so that the value of Pace 38
larger than the value of PVF. PVb is smaller than the value of PVF. g
© The measured value is too laree or too Set the parameters again so that the differ-
- small & ence of the set values of PVb and PVF is made | Page 38
’ larger.
2. Err is displayed. The value of PVF is set to 3277°C or more. Sg; ;ﬁlfgligrt?lr??;;rjtigrfg\é?aﬁg PVF again ac- Page 38
3'A. decimal point is not “0” is set in the parameter of 'y . Set the parameter of PVd to “1”. Page 39
displayed.
_ _ _ Set all the parameters again. (When the set val-
@ The parameter of P4f, Puh, PUF or | ues of the parameters of PVT, PVb, PVF and
6. The SV or the st vl | P vschanged PG ar change, he v fcch | P 1
of some parameters change ; pag
without any operation. # of the Parameter list, are changed.)
@ When the set value of F',_',F- is larger than | Set Py to “0”, and return P4 F to an original Page 39
1000, “1” is registered for Py . value. g
5.O0N/OFF control
(Twoposition control) won't | Parameter [ | -} is not set to anof. Setthe [/ rLtogrnaF. Page 32
start.
® The set value of parameter H4Y% is not Adjust the set value of parameter HHS to be Pace 26
6.ON/OFF control does not | Sorrect. suitable for the device to be controlled. &
function properly. @ : :
@ The setting of parameter anaf is not Set the parameter onoF correctly. Page 28
correct.
@ The set values of the parameters 7, ,”, and Perform the auto-tunin Pace 21
d are not correct. g g
rr
® The cycle times are too long. Deiireaﬁe the set value of the parameters § | Page 34
7. The temperature is not well gradually.
controlled. .
- L Set the parameters of Pl [ { and PHL { again
©)
@ Output is limited. to be suitable for the process. Page 43
Fr : "
@ Output is not limited correctly. Set the parameters of PLLI" again to be suit Page 44

able for the process.
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Reference

Symptoms Possible causes Remedies
pages
8. Response is too slow. (The
measured value changes | Input filter constant is too large. Decrease the set value of the parameter of | F. Page 41
slowly.)
O Some input terminals are short-circuited. Remove the short-circuited terminals. -
@ The connecting cable for the device to be Connect it properl _
controlled are not connected properly. property.
9. Output changes between ‘
ON and OFF, but the | ® The device to be controlled has powered Power it on.Set the parameter of . gf to OFF. _
reading does not change. off.
@ The output signals of the Micro-controller | Prepare the Micro-controller suitable for the
do not match the input signals of the device | device to be controlled. Or select the device to -
to be controlled. be controlled suitable for the Micro-controller.
10. The keys do not work.
The set value of the | g;, o . Vo "
parameters cannot be AL Lor PR is set in the parameter of | ). | Set the parameter of | g to oF F Page 24
changed.
@ AL 1 is set in the parameter of | o . Set the parameter of { af to oF F or PRr . Page 24
11. ]}ﬂlh c gv cannot be @ You have tried to set the value that is | Widen the range of 5§,y -} and 5§ - 4. (However,
changed. outside of the SV limiter (Parameters of | it should be within the set range in the input | Page 31
So-Lto55-H). range table.)
12. The parameters you want | . setting does not satisfy the conditions for | Change the setting so as it to satisfy the
to confirm or change are h d sl diti Page 13
not displayed. the concerned parameters to be displayed. conditions.
. . . Set the parameters so that the difference of the
a - -
® dAiSft?; Stﬁggﬁ()?;;%?}ﬁ?}%% oper a'tlon, the set values of Pyk and PjF is made larger, and | Page 38
play buun L LL L perform the auto-tuning again.
@ You have changed the SV after autotuning | Set the desirable SV, and perform the auto- Pace 21
operation. tuning again. &
® The response of the controlled device was | Use a controller whose control cycle is fast, _
too fast. such as PXH.
13. Auto-tuning does not
A .
work properly. @ Peripheral devices have problems. Or they Connect them propetly. _
are not connected properly.
® Direct/reverse actions are not suitable
for the operations of the device to be | Set the parameter of s~ £ . properly. Page 35
controlled.
® The response of the controlled device was | Perform the tuning manually.
too slow and a timeout occurred (approx. | (Set the parameter of { | -} to gmgF to try the | Page 32
over 3.6 hours) ON/OFF control in a hurry.)
14. An excessive overshoot | — (l)ggg(‘)_rg;itr}lle ,alito_n'l(nnggv ‘})’V{;}i th:) parameter Page 21
has occurred during auto- ! gL an ypPe):
tuning operation. - (2) Perform the tuning manually. -
. r
16.The PV display | The set value of parameter 5P/ is not See the page of parameter g5 PF. Page 52

disappeared.

proper.
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A\Safety Precaution

@® Before using the PXE, read the “Instruction Manual” or consult with your local distributor or Fuji Electric for safety
purpose.

@® The uses and places for some of equipment described in this manual are limited. Some devices need regular inspec-
tions. Consult with your local distributor or Fuji Electric.

@ Onuly electricians should connect this equipment.

@ The contents of this manual have been prepared carefully. However, it should be noted that Fuji Electric is not respon-
sible for any loss, including consequential damage from errors in writing or missing information.

Before operating the PXR, carefully read the safety precaution in the “Instruction Manual™.

Over-temperature Protection

Any control system design should take into account that any part of the system has the potential to fail.

For temperature control systems, continued heating should be considered the most dangerous condition, and the machine

should be designed to automatically stop heating if unregulated due to the failure of the control unit or for any other reason.
The following are the most likely causes of unwanted continued heating:

1) Controller failure with heating output constantly on

2) Disengagement of the temperature sensor from the system

3) A short circuit in the thermocouple wiring

4) A valve or switch contact point outside the system is locked to keep the heat switched on.

In any application where physical injury or destruction of equipment might occur, we recommend the installation of inde-

pendent safety equipment, with a separate temperature sensor, to disable the heating circuit in case of overheating.

The controller alarm signal is not designed to function as a protective measure in case of controller failure.

/A Caution on Safety

*Before using this product, be sure to read its instruction manual in advance.

Information in this catalog is subject to change without notice.
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