Digital PID Controller V5.2

TS81E/TS84E/ TS85E/ TS87E/ TS89E
INSTRUCTION MANUAL

Carefully readall theinstructions inthis manual. TS8E052-E2
Please placethis manualin aconvenient locationfor easyreference.

Specification

@ TSB8E seriesinstrument: 4 big LED display, 0-100%LED bar display output,
Accuracy: (Max=%0.2% fus or £1)<<+1 digit

RTD or TC input, the maximum resolution is 0.1 degree. Analog input ,the

maximum resolution is 0.001 degree.

@ Pleases make sure that the power and output types are right before using, thereis a
wire diagram beside the controller, in the code NO4 ,you can see the output mode,
such as relay, SSR or 4-20mA etc. (SEE 1. PRODUCT CHECK)

@ Clients can set TC, RTD by keyboard ,please set the input type coincide with the sensor
Check details of the manual"6.3"parameter INP1,If need analog signal inputs, please
specified when order. (Except 0-20mV or 0-50mV input)

@ As usual, controllers were set as outl(heating) before leaving factory, of course, users
can select outl(cooling), check manual "6.3 Parameter Oud inlevel2 "

@ PID control: As usual, controllers have PID control before leaving factory, with Auto-
tuning function.

@ ON/OFF Control: Set P=0.0,it will be changed as on/off control. Check

manual”6.1 parameter P" . Position difference is HYS. when heating :PV>SV, OUT
stop, when PV<SV-HYS, OUT start, fitting for OUT1. When Cooling:  PV>SV+HYS,
output start, when PV<SV,output stop.

@ Proportional control: when P#0, 1=0, d=0, which is purely Proportional control,
Proportional reset is set as rSt, proportional cycle is Cyt. When heating, rSt value is
smaller, then output is smaller. When cooling: rStvalue is bigger, output is smaller.

@ when PID Control, we suggest adopt the Autotuning to improve the control effect. Check
"7.Autotuning"

@ When anolog signal output, can using output buffer function when in some special
control position, which can make output more stable.

Check manual (6.1 level 2 bUFF parameter, and 6.3 level 2 bEr parameter)

1. PRODUCT CHECK

MODEL (Size: wideXhigh)
TS81E (48mmX48mm)
TS84E (48mmX96mm)
TS85E (96mmX48mm)
TS87E (72mmX72mm)
TS89E (96mmX96mm)
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(1) Control action

N: No action

F: ReversePID action (for Heating) D: Direct PID action (for cooling)

B: ON/OFF control (for heating) ~ M: ON/OFF control (for cooling)
(2) Input type, (3) Range code:See"8.INPUT RANGE TABLE"
(4) Control output[OUT]

N: No action

M: Relay contact

2: Current(DC0~20mA)

5: 0~5VDC

7:1~5VDC
(5) Transmission

N:No transmission

C: PV transmission (4-20mA)

P: PV transmission (0-5V)

Q: PV transmission (0-10V)
(6) Alarm 1[AL1] (7)Alarm 2[AL2]

V: Voltage pulse(for SSR)
8:Current(DC4 ~ 20mA)
6:0~10VDC

T:Triac single phasezero crossing control

E: SV transmission (4-20mA)
R: SV transmission (0-5V)
S: SV transmission (0-10V)

A: Deviationhigh alarm G: Deviation high/low alarm
with hold action
B: Deviation low alarm M: Deviationband alarm
with hold action
C: Deviation high/lowalarm H: Processhigh alarm
D: Deviation bandalarm J: Process low alarm
E: Deviation highalarm K: Processhigh alarm
with hold action with hold action
F: Deviation low alarm L: Processlow alarm
with hold action with hold action
(8) Power
A: 220VAC B: 85-265VAC

(9) Communication

N: No Communication 5: Rs485 communication Modbus-RTU

2. MOUNTING SIZE

ACB85-265V Rs-485
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3.1 Wiring cautions
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Alarm output rated:

Relay contactoutput: 250V AC, 3A (Resistive load)
Control output rated :

Relay contact output: 250V AC,5A(Resistive load)

Voltage pulse output: 0/12V DC or 0/24V DC (Load resistance
600 ohm ormore)

Currentoutput: 4to 20mA DC (Load resistance 500 ohm orless)
Triac single phase zero crossing: 100Aorless

Twist theseleadwires

Noise filter

Instrument
power
terminals

i - Minimize

distance
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1 Measured value (PV) display [RED]

2 Setvalue(SV)display [GREEN]

3 OUT1lamp: Output indication

OUT2 lamp: Remark lamp

AT lamp: Autotuning indication

AL1 lamp: Alarm 1 output indication

AL2 lamp: Alarm 2 output indication

AL3 lamp: Remark lamp

MAN lamp: Remark lamp

COM lamp: Communication indication

PRG lamp: Remark lamp

LED bar: Outputl % value indication

SET key: Used for parameter calling up and set
value registration

4 : Shift key and setting SV key

¥ :Down key, decrease numbers

A :Upkey ,increase numbers
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5. SETTING
5.1 Callingup procedure of each mode

==1=T=
885885

Power on

6.3 Level?2

Pressthe  keywhile pressing the SET key for 3s to PASS, setPASS=0101,

then press SETkey to Level2

The following parametersymbols are displayedone by oneevery time the SET key ispressed,
After the valuebe registered ,whenno parameter settingis required, Pressthe SET keyfor 3 s
to return theinstrument to the normal display. 14# Factory setvalue

sv o | . R
Edition cod ti 1=1=) ﬁ Symbol| Name Range ‘ 1# ‘ Description
ition code
[ Input type display ] = = TP Main input seingl | E| ST S 15T El-18
[l g I i |
é Wi C'T,__.-_, c Edition code type select Input | kK | E | 3 | N |wudRes| s TR B
! +-'L = Range (1300 °C|600 °C[800 °C|1300 °C| 2000 °C |1600 °C|400 °C (1700 ‘C[1800 °C
. “ -
PV/ISV dlsplay mode W Y= INPUTL Setting |G Q3 G2 20T P
(Normal display) sv “_' ! =" Input | 2-10vDC| 0-10VDC Pt100
L = = | |Scale &type display 1-5VDC | 0-5VDC | 0-50mV/| 0-20mV
'+ = Range |4.20ma |0-20mA 800 °C
Press 4l key “SET” r - -
= 170 17 . 0to3 0 0, 1for TCor RTD or analog type
4 SV setting mode — Pv'—,' ,'_,' ,'_,' ,'_,' Set range high d'D Decimal point 2,3 Only forLinear analog typeinput
Press the SET key P sv [ ¥ )} | Low setting |- Set lower settinglimiter
for 3seconds SET LI L] [ Set range low [ ] Y |-1999109999 | o Lower point of transmission
— Level 1 — ¥ =f =] i i . Set high setting limiter
Press the:l lgeémilihi\e _ + . l_lblLl_ High setting 1999109999 | 400 nghe?pomto transmission
ressing the e
foras Y I??\I/{)Srnvﬁgllzri);a)l/am)Ode ,'__,’,'-,' /= |Display scale | CForA |C L :Centigrade, F:Fahrenheit A :withoutscale
play =] 'l':l’: PV follow-up 0o 60 55 PV variable-value control,
- PV input filter 0-30: for general, 31-60:for enhanced
'l'l_”_ 'I Lowest value of | 199-9999 |0 Lowest value dlsplaywhen linear analog inputs
- — = — >
Display| X | £ | n o g - | B |RIRIRRINEN2\RT NP PV display ,Such as4-20mA input.
Input | K E | J N |Wu3_Re2s| s T | R B |2-10vDC| 0-10vDC os0mvl 0.20mv Pt100 B Eli Eestlgalue of |-1999~9999 |2000 I-gghre]stv[elalg(e) dlzplaywhenlmear analog inputs
5 . 5 5 s s s s —[1-5vDC 0-5vDC | 0-50mV] 0-20m - isplay uch as4-20mA input
Range [1300 °C[600 °C|800 °C[1300 °C| 2000 °C [1600 °C|400 °C 1700 °C1800 °C[4-20mA |0-20mA 800 °C E,L o ¢ Alamimode |00 10 16 " Select the type ofalarm 1, See(**ALARM TYPE TABLE)
5.2 Setting set value(SV) FH R |0.0t0100.0 (1.0 | Alarmidifferential gap setting
Example: Following is anexample of set value(SV)to 200°C o lial gap -
(1)Settothe SV settingmode  (2)Shift of the digitbrightly lit  (3) Numeric value change (4) Setvalue entry = | Alarm2mode |00 to 16 10 |Selectthe type ofalarm 2, See(**ALARM TYPE TABLE)
¢ =7 | Alarm2 . ; :
PV 35’ = PV 5’5 o E’E [ PV _:’J FHE | st qap |0-0t0100.0|1.0 | Alarm2 differential gap setting
sv oon sv ooo sv = sv ELT 'L_I"LI’D’ Control action |HEAT or COOL|HEAT | HE/SE Reverse action (Heating) I~ ool :Direct action (Cooling)

Press the shiftkey 4 to
shift the digit which lights
brightly up to the hundreds
dights

After finishing the setting, Press
the SET key, All of the set value
digits stop flash and as aresult
the instrument return to

PV/SV display mode.

Inthe normal display
modePress 4 key
to enter the SV setting
mode. The digit which
flashingis settable.
5.3 Setting parameters otherthan setvalue (SV)
The setting proceduresare the same as those ofexample (2) to(4) in the
above "Setting setvalue (SV)". Pressthe SET key after the
setting end shiftsto the nextparameter. Whenno parameter settingis
required, return theinstrument to the PV/SV display mode.

6. LEVEL

*In any time you can press SET key for 3 seconds to save value and exit level to PV/SV mode.
6.1 Levell

Press the SETkey for 3seconds to level1:
The following parameter symbols are displayed one by one
every time the SET key is pressed.After the value be
registered ,when no parameter setting is required, Press the SET key for 3s toreturn the
instrument to the normal display. 1# Factory setvalue

Description

Pressthe UPkey A toset"2".
Pressing the UP key increase
numerals, and pressing the
DOWNkey ¥ decrease
numerals.

Symbol Name Range | 1#

Buffer mode 0.1.2 0 0: No buffer for analog outputl
bEl_ forouttianalog | " 1: Always with buffer for analog outputl
output 2: With buffer when the outputl increases only. (Soft-start)

Output variance value percentage per second buffer limit
according BUFF inLevell

¢ 4117 |Device address

100 1L |setting 0-127 1 Communication device addresssetting.
b "UDI Band-rate setting 9.6 BAUd=2.4K, 4.8K, 9.6K, 19.2K
*ALARM TYPE TABLE (ALd_=00~16)

10: No alarmoutput 00: No alarmoutput

11: Deviationhigh alarm 01: Deviation highalarm with holdaction

12: Deviation low alarm 02: Deviation low alarm with holdaction

13: Deviation high/lowalarm 03: Deviation high/lowalarm with holdaction

14: Deviation bandalarm 04: Deviation band alarm with hold action

15: Process highalarm 05: Process highalarm with holdaction

16: Process lowalarm 06: Process lowalarm with holdaction

NOTE: With hold action, When Hod action is ON, the alarm action is suppressed
at start-up until the measured value enters the non-alarm range.

7. AUTOTUNING

When controller's power are just on,it will be good to autotuning when the measured value is
far lower than the set value

,’:”: Autotuning |NOor YES |[NO YES: Autotuning on,NO: Autotuning off

/] ] -1999 t0 9999 [10 Set the alarm valuefor alarm 1 .

L ¢ Alarm 1 Alarm differential gap=AH1

]} -1999 10 9999 {10 Set the alarm valuefor alarm 2

L L Alarm 2 Alarm differential gap=AH2 _ _
,’_' PV bias  [-199t0199 0.0 Sensor correction is madeby adding bias

value to measured value(PV).

Ij Proportional |0.0to 200.0 Proportional band in PID with unit °C for OUT1
band P=0.0, ON/OFF control

Autotuning At
[ ©0@ | [ [ AE] [ [AE]  possctiorm
ASA sv B | YES 3 seconds to start
oo ] autotuning

Press SET key for 3 s to Levell Press a key to set At=YES

1, When beginto autotuning, AT lightflash, which meansto begin toautotuning,if you want
to exit fromautotuning, please enterinto the AT menu,set AT=no

2,In the middle of the autotuning, it is ON/OFF control, according tothe different systems,
temperature may be have a bigvariance and theautotuning time isof a longshort.

‘L{Hl_-' Control 0to 999 1.0 Control out differential gap=HYS 3,After finishing autotuning, AT light stops flashing, controller will automatically save P.
Hysteresis Only for ON/OFF action when P=0.0 I. d. rE. rSt parameters,then automaticreturn to thenormal control state, controller
will continue torun with newP. I, d. rE. rSt parameters value.
H Integral time |0 to 3600s | 240 Set the time ofintegral action to eliminate
the offset occurringin proportional control.
D’ Derivative time |0 to 3600s |60 Set the time of derivative action to improve 8 . I N P UT RA N G E TA B I— E
control stability by preparing for output changes.
Ty g{,gfefmioning 0t0999s |20 Proportioning cycle time forPID control Input type Code Input type Code
— . . . O to 400 C| Ki A4 o] to 400 C| Di A4
,_‘l: Overshvoot 0.0to 100.0 |10.0 |Overshoot Protectlon for fII’S.t power on or SVmodify later| K 0 to 600 C| K A6 Pt100 0 to 600 ‘C| D AG
protection (Auto setting after autotuning) O to 1300C| K: B3 ) to 800 C| Di A8
~ 5 | Proportional |-199t0200 |-5.0 |Proportional reset for overshootprotection 0 to 200C | E: A2 -100 to +200 C| D : C2
reset (Auto setting after autotuning) E O to 400C | Ei A4 -200 to+800 C| Di C8
— - - — C -100.0to +200.0C| D i F2
| Output limit |0.010100.0% [0.0 | Output manipulated variable lowest limit O to 600C | E;: A6 o=
Lo (Low) 0 to  400C | 3 Al -50.0 to +200.0C| D G2
raTeIN] — - - - — J O to 600C | J A6
- (thphut limit  |0.0t0 100.0% |100.0 | Output manipulated variable highest limit 0 to so0C | I 8 Input type Code
(High) _ 5 o 200C | T A2 0 to 20mV, Vi of
b'u’FF Output buffer [0.0t0100% [100.0 | Output variance value percentage per second T 0 to 300C | T: A3 0to50mV |-1999 to 9999 Vi 02
buffer limit Only for 4-20mA output 0 to 400C | T Al 0t05VDC | 1999 to 999.9 | Y 03
! "' | Set data lock | 0-2 0 LCK=0: Allow to modify any parameter and SV S o) o 1600C| S| B6 0to 10VDC YV i 04
LCK=1: Only allow to modify SV and AT R 0 to  1700C| R B7 1to5VDC |-19.99 to 99.99 | Vi 08
LCK=2: Not allow to modify any parameter and SV B 200 to  1800C| B BS 2to 10VDC 1.999 to 9.999 V 09
' ) N O to 1300C| N: B3 4t020mA | ' A: 03
6.2 PASS Press the 4l keywhile pressing the SET key for 3s. H 50 Q0@ W 7o T 600t 20000 T W B0 070 30mA A o5
PASS :W Note: Clients can set TC, RTD by keyboard ,please set the input type coinciél with thesensor. Check details
PV == == = = V= = — — i TS89 of the manual"6.3"parameter INP1,If need analog signalinputs, please specified when order.
| NI I B N 0 - (Except 0-20mV or 0-50mV input)
! o e e | L e e ) B 18
— e e |SELPASS=0101 . o ress ey 11
v 0000 00 U tesShoWw e o
v - - = H. .
- - = - - = XIAMEN TESHOW CO.,LTD TSBEQ52-E2
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