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Overview TEMPATRON

3300

BT

Universal Input
17 user selectable types including signal inputs.

* Selectable lower display
User salectable lower display options enable quick setting of differant
parameters such as Set pointg, Alarms, PID values, Tuning etc.
> Zone PID
4 programmable control zores,
Outputs
In signal output medels output is selectable as control output or
retransmission output,
> Special Modes
User selectable special modes
= Hea=Coo PID
= Auto'Manual
- Single point ramp/soak.
o - Soft start, J
4 Y
Others Optional Features
x Dual 4 digtt display # Extra Alarm output
£ Crigital filtering E] Heater currant monitoring
- Sensor break indication £ Linear DC owputs (Factory set)
S Sensor arror compensation (0 to 10V, O to 5V, OV/4 to 20mA)
x Programmable parameter lockouts = Hemote set=point input
® BS to 270 VAC/DC supply ® Maotaorizsed input
% Complianca=-CE # AS=485 MODBUS communicalion
- IF&& front pansl pratection Y 12 VDG output to drive 55R.
L ® 24 VAC/DC supply voltage mc:-dcli
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2. ORDERING CODE -

PID 500

PID 110

- A l-[B |- [xx]

PID 330
1 & 2
3 ]
1] Ralay o1 Ouiput 3 { Relay |
1 12900 o2 Culput 3 (12 VDT 558 drive )
5SR -::Iri\:; 03| Communication RS435
4 = F0m
2 | |- Outpuit 3 | Relay ) »
(Curre '::" 04| Communication AS485
=10 -
3 Dulput 3 {12 VDT SSR drive | +
(Vokage) P51 Communication RS435
-5V
=
4 (Vokage) 06| CTlnput
5 0 = 20ma 07 | Output 3 { Relay ) = CT Input
(Current) 0g | Culput 3 (12 VDC SSR drive ) 4
CT Input
B : Output 2 | pa| CT Input + Cammunication AS485
4] Solay < 10 * Socond Analog Input | valve positioner,
s [ 12voc type )
SER drive ” * Sncond Analog Input | valve positionar
1 b+ Cammunication Hs485
* For PID11O/PIDE30 = ;W —— .
. econd Analog Input [ Remoe se
18V DC S5R drive 12 caint type )
13 * Sacond Analog Input | Ramate sat
point typa ) + Communication B5485

* Second Analog input

Valve positioner type Femote Set point type
-P | Potentiometric £ input -G | 4-20mA input
=G| 4=20mA U input = O=10 it
=W | 0= 0V L inpat

ORDERING EXAMPLE

Mote: Input is user selectable.
Only Madal name & cutput neads to be specified in the ordaring coda,

1. [PiDsoo]—[3] — [0 | — [e1]

= Output 3 | Relay )

L Oufput 2 | Relay )

B Cutput 1 Vokage ) 2
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1. TECHNICAL SPECIFICATIONS

1. DISPLAY

Display

PID500 - 48 X 48 - Dual 4 digit 7= segment LED.
Upper display : 10mm high Red (process value)s
Lower display : 7mm high Green {selectable).
PID110 - 48x96 = Dual 4 digit 7= segment LED,
Upper display : 10mm high Red (process value).
Lower display : 7rm high Green {sslectabla).
PID330 - 96x96 - Dual 4 digit 7- segment LED,
Upper dizplay : 14mm high Red (process value).
Lower display : 10mm high Green (selectable).

Led Status
Annunciators

Main cutput (1)
Alarm output ( 2, 3)
Manual output (M)

Tuna (T)
2. INPUT
Input Thermocouple: J K, TR,S,C.EB.MN.LUW, Platinal IL
RTD: PT100,
Signal inputs: -5 to 56 mY, 0to 10 VDG, 0 to 20 mA DG
(Programmable scale type)
Sampling time 200 ms,

Resolution

1401 for TC/RTD,
140.1/0.01/0.001 for Analog input.
iDecimal point position)

Indication accuracy

+0.25% of span or 1" whichever is greater.
(20min of warmup time). Cold junction calibration
accuracy in TC mode + 5°C.

Digital filtering

OFF. 110 99 s&c.

3. OUTPUT
3.1. Control Output

Relay contact output

Rating: 5A @250 VAC or 30 VDC.
Life encpectancy: 100000 cycles at maximum load rating

S5R drive voltage output
{optionall)

18 VDC.

Current output (Optional)

Range: 0 =20 ma DC, 4-20 ma DO [Factory set)

Action: Control,

Update rate: PID Update - Every Cycla timea,
Analog Output - 100 msec.

Maximum output load resistance: S00E.

Voltage output (Optional)

Range: 0-5 VDC, (=10 VDC.(Factory set)

Action: Control.

Update rate: PID Update - Every Cycle time.
Analog Output = 100 ms,

Minimum ocutput load resistance: 10K,
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3.2. Alarm Qutput

Relay contact output
(Relay 2, Relay 3 (optional)

Rating: 54 @250 VAC or 30 VDC.
Lite expectancy: 100000 cydes at maximum load rating.

3.3. Retransmission output {optional)

Current output

Range: 0/ 4=20mA.

Action: Retransmission

Update rate: 100 ms

Maximum output lnad resistance: S00E

Vaoltage output

Rangea: O=H / 10V,

Action: Retransmizsion

Update rate: 100msec

Minimum output load resistance: 10K

3. FUNCTION

Main control

Control: PID or OM/OFF.

QOutput: Time proportioning or Linear DG,
Propartional band: O to 400°

Integral time: © to 3600 sec

Derivative time: 0 to 200 sec

Cycle time: 0.1 to 100.0sac.

Auto tune.

Programmable % output.

Zone PID

4 programmable control zonas.

Heat-cool PID mode

Central: PID or QON/OFF

Output: Time proportioning.

Fropartional gain: O o 400

Cycla tima: 0,1 to 100,0s8c,

Heat/Cool dead band overap: Pragrammable

Alarms

Modes: Deviation high, Deviation low, Band,
Full scale high, Full scale low, Sensor break,
Cperation: Absolute or Deviation mode
Hysteresis: Programmable
Hold/Standby maode: Pregrammable
Annunciator: Programmable
Raset action: Programmable - Automatic or latched
Probe break action: Upscale

4. OPTIONAL

4.1. Remote set point input

Input type 0o.20mA / 0.210V,

Input Resistance 100 ohms.

Over range =5% .- 105%.

Scale range -1999...92999 with fixed 1°C for TC/ATD and
as per resolution selected for Analog input.
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4.2. Heater current monitor input

Type

Single phase. full wave monitoring of load currents
controled by main ocutput,

Input 100mA AC output from current transformer.
Display scale range 0.-.999.94,
Input resistance 47 ohms.

Accuracy +0,5% of full zcale + 1 digit.
Frequency Sl 400Hz,
Alarm mode LA/ HA/ BAND,

Over range 105% Capacity.

Over load

150mA (continuous).

4.3. Serial communication

Interface standard RS 485,

Communication address

1 —.. 98, maximum of 32 units per line.

Transmission mode Half duplex.

Transmission protocol MODEBUS RTLL

Transmission distance 500 m maximum,

Transmission speed

9g00, 4800, 2400, 1200, 600, 200 bits/sec.

Parity

Mone, Odd, Even, Mark, Space,

Stop bits 1 or 2.

Response time

100ms (max and independent of baud rate).

5. ENVIRONMENTAL CONDITIONS

Operating range 0. 50°C.

Storage range =20 .. T5C.

Storage humidity

85% max. RH (non condensing) from 0 to 50°C.

6. POWER SUPPLY

Power supply

85 ... 270 VAC/DC, (Optional 24 VAC/DC)

Frequency 50/60Hz.

Fower consumption 5 WA max.

7. ISOLATION BREAKDOWN RATINGS.

AC line w,r.t, all inputs and outputs

2000 valts.

All other inputs and cutpuls w.r.t, Relay contacts

2000 VAC,
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B. SAFETY AND EMC STANDARDS.

Compliance CE,

LvD As per BS EN 61010,
EMC As per BS EN 61326,
Panel sealing IF&E,

9, WEIGHT : PID500 : 195 gms ; PID110 : 250 gms ; PID330 : 285 gms
10. HOUSING : Flame retardant engineering plastic.
11. INPUT SENSOR RANGES (for 1°C resolution):

Sensor type Range Sensor type Range
J = 200 to 7R0°C E = 200 to 750°C
K = 200 o 1350°C B +149 to 1820°C
T = 200 to 400°C M =200 1o 1300°C
R 0 e 1750°C L = 200 to 500°C
5 0tc 1750°C U = 200 to 200°C
G 0 te 2300°C W 0 to 2300°C
Flatinal Il 0to 1390°C PT100 = 100 to B50°C
Signal inputs: [ hput type Range
Linear mV =3 to SEmY
Voltage 0to 10 VDO
Current 0 to 20mA

12, INPUT SELECTION JUMPER ASSIGNMENTS:

Short respective pins of JP3 & JP4 as per
the table given below for hardware selection

of input sensor types:

JP3 JP4
¥ B A F E © D

Input type

JP3

TC/RTD/LIN (mVy)

1

(X8}

O=10W

18
L T

28

T

4 =20 mA

1

(BA)

3 [

MOTE : Sensor selection fo be done in Level 0 of pregramming also.




Installation TEMPATRON
1, SAFETY INFORMATION

SAFETY SUMMARY

This manual is meant for the personnel involved in wiring, installation, operation, and
routing maintanance of the equipment, Al zafety related codifications, symbols and
instructions that appear in this operating manual or on the eguipment must ba strictly
followed to ensure the safety of the operating personnelas well as the instrument,

If the equipment iz not handled in a manner specified by the manufacturer it might
impair the protection provided by the equipment.

ﬁh CAUTION: Read complete instructions prior to installation and oparation of the unit.
.'i\. CAUTION: Risk of electric shock.

INSTALLATION INSTRUCTIONS
"::i\,(:ﬁ.UTIDH: N

1.This equipment, being builtin-type, normally becomes a part of the main control
panel and in such case the terminals do not remain accessiole to the end user
after installation and internal wiring.

2.Conductors must not come in contact with the intemal circuitry of the equipment
ar élse it may lead to a safety hazard that may in turn endanger life or cause
alactrical shock to the operator,

A.Circuit breaker or mains switch must be installed between power source and
supply terminals to facilitate powsr "ON' or "'OFF function, However this switch or
breaker must be installed in a convenient position normally accessible to an
opearator,

S\ CAUTION:

1.The equipment shall not be installed in environmenmtal conditions othar than those|
spacified in this manuak

2,Fusa Protaction = The equipment doas not contain built-in fuze, Installation of
external fuse for electrical circuitry is highly recommended, Recommended rating
of such fuse shall be 275VACH1AMD,

3.5ince this is a buil=in type equipment (finds place in main control paneal), its
output terminals get connected to host equipment. Such equipment shall also
comply with basic EMVEMC and safety requirements like BS EN 61326-1 and
BS EN 61010 respectivehy.

4 Thermal dissipation of aquipment is met through ventilation holes provided on
chassis of equipment, Such ventilation holes shall not be obstructed else it can
lead to a salety hazard.

5.The output terminals shall be strictly loaded 1o the manufacturer specified

\ valuesirange. W,

MAINTENANCE
1.The agquipment should be deanad ragulary to aveid bleckage of ventilating parts.
2.Use soft cloth for deaning. Do not use isopropyl alcohol ar any other arganic
cleaning agent.
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WIRING INSTRUCTIONS -

/A CAUTION:

1.To prevent the risk of electric shock power supply to the eguipment must be
kept OFF while doing the wiring arrangement.

?._Tegr;\;nalﬁ and electrically chargad parts must nol be touched when the power
15 .

3.Wiring =hall be done strictly according to the terminal layout with shortest
connections. Confirm that all connections are correct.

4.Use lugged terminals to meest M35 screws,

S To eliminate electromagnetic interfarence use of shor wire with adequate
ratings and twists of the same in equal size shall be made,

6.Cable used for connection to powear source, must have a cross section of 1 or
greater, These wires shall have insulation capacity made of at least 1.5K\.

ELECTRICAL PRECAUTIONS DURING USE
Electrical naise generatad by switching of inductive loads can create momeantary
disruption, aralic display, latch up, data loss or parmanant damage to the instrumeant.
To reduce noisea:
A) Usa of MOV across supply of temperatura controller & snubber circuits
across loads are recommended, Part numbers are as follows:
1a Snubber: APRC-01,
B) Use separate shielded wires for inputs.
C) The unit should preferably be shielded from the contactor.

INSTALLATION GUIDELINES

Mechanical Installation:
For installing the controller
1.Frepare the panel cutout with proper dimensions as shown.

OVERALL DIMEMSEIONS (al dimensans in mm)
Penel Caout

I T T hoe-®[a[Blc]o[E[F]@
A bF PEE0 4B | a8 [0 as | 7 [ a5 s
l ll Fl11D o5 | 48 |ras| g0 | 1o | @2 | a5

- - = - = PEED 95 | o6 [745] a0 [ w0 | 2 | @

2,Re mmra_ma clamp from the controller,
3,Push the controller into the pane] cutout, Secure the controfler in its
place by pushing the clamp frem the rear side,

/i CAUTION:

The aquipmeant in its installed state must not come in closa proximity to an
heating sources, caustic vapors, oils, steam, or other unwanted process by
products,

EMC Guidelines:
1.Use proper input power cables with shortest connections and twisted type.
2.Layout of connecting cables shall be away from any internal EMI source,
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2, TEREMI|NAL CONMNECTJONS
PIDS00
W@ TS | wfd] g el
vos ] A5485 s g 1;?4;1‘:1‘01
B [ T +
O, -2 s+@l, T=@@
| —
=@ | el o P >
comz %— @ O comz © _w 13)(®) TC—ATE:
”“1@ ;g %Q@O NCHI,.a-_;E & =l AP -
e ° RN O
=5 ES o[ |EZ Z
coml 8% =l1E|0 =6 i-Bj®
NOTE: Terminals 11 to 15 are cptional NOTE: Valid for optional configuration,
PID110 — -
ﬁl*iai‘;_ Ol
r@Taan: @ =
\.a:g— Ol
HMET“”: @T\'
m@: “T@%
@ gL
) e
@) B
@E L @: RELES
PID330

E T &
|®|@|@|®I®IC‘IGIOIOIOI
S5R HI.I'CT.'H-BF
I.NADP' BER2 ESFIE
|+ =]

|+
IOIOIOIQI@IOI@I.IQIOI
ool Lol L,

RO COMT NO2 COMZz KO3 COMI

Lol
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PID500 PID110 & 330
ERIo NEw
= . . RATD2 @

@ RTD3 @

TC=Thermaocouple (J, K, TR, 5, C, E,B, N, L, U, W, Platina] I},
W=vaoltage Input (0 to 10 WV DC).
ma= Current Input (0 to 20maA DC)
RTD=- PT100.
NOTE: 1) Refer input type selection in level 0 of programming menu.
2) For PID500 refer input jumper selection as in point no. 12 on page 6.
3) For 2 wire RTD short terminals 8 & 9 (for PID500) and terminals 3 & 4
{for PID110 & PID330).

4. CONTROL OUTPUT WIRING

Fig1, Qutput 1 - Relay to drive load (resistiv d Jess than 1A

PID500 PID110 & 330

(@) o v | [(1)—{roA0}— .
NO 230VAC NO Z30VAC

SUPPLY SUPPLY

- @ .

CoM CoM

10
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Fig2, Ouiput 1 - Relay / S5R o drive contactor{For single phase),

PID500

PID110 & 330

ZIOVALT
P 'u-.D:.l--' :-:‘fl SUPELY

(@ &

x)
fu]
=

LOAD

Comestor

o o—djo—o:

o N

S

. zmovAC
MR SUPPLY

DR

COM kol
o—a o—o.
LOAD C ~
O M

NOTE: Use snubber as shown above to increase life of internal relay of

temperature controller.

Fig3, Output 1 = Pulsed voltage to drive S5R,

PID500

PID110 & 330

S8R
(Do eHwa}o
FIONALC

| 2 ] SUPPLY
& 80—

|| 12¥0C |-|-
+

230VALC
SUPPLY

—o

1
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Figd, Output 1-Li
PID500 PID110 & 330
(9 i ) il
SAaxdrmum Maximum
NO | sz0ma ) Loadsoo | (MO 4z0ma ]| Loar 520
COM COM
Fig5, Output 1 = Linear voltage,
PID500 PID110 & 330
= L
D=5V Wil D=5V Minimim
NO | = [LOAD |losdtok | [NO| " [ OAD |Load 0
Ohms Ohma
@ =10V @ 0=10V
COM COM
NOTE: N
For cutput 2 and output 3:
1} Configuration is same.
2) Terminal nos =
Output 2 : PID500=2 -3, ; PID110 & 330=13- 14
Output 3 : PID500 -14 - 15, ; PID110 & 330-15-16

12
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1. FUNCTIONS MENU

o ﬁ o e S

ILEUL O] LINPEIFESL nPld5S LU ISLLdSCH]L 'SE,I;J PSCL]
. P G qﬂ‘%ﬁcﬁ#qﬂgﬁ
£ |CEmT ?Ef’-t | EUNEEDAEA M P-LOP= HII[H':ISt][ 5,1;1
o g
el n o
b WMM
' L.-{E_n] Z5PFe - NIEENEE=R
o
) . g
2 Al it o #’*&M o
a LEUL 7] [|nDdE]SEEZ)SEEZ(PE-CICYLE|HYS ElHYS.B(RL - 1]
+ o oo o o g
o 5 29 6 o5
9 RL-LECHHOLJRLFn)RON JEEE IHYSEIHSS. L
W o :
£ . of” o e
@ fﬂ*ﬁwﬂ- “’ﬁ@ *‘*ﬁﬁ o g™
e o nwnn .mm-m-
% N T
I OnL J[SEt 1) [SEE2) [SEE 3] [EUNE]
: ﬁ’ f

LEULBI[ ] LECH o . oF 2 ad
V &g @ 2

- 0 1 -3

EF Appearance of all shaded menus dependent on selection of other parameters.
Refer programming for futher details
* - Applicable only if Alarm2 is available,

13
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S
?Mkﬂ

=2

WPUT
SPLL PARAMETERS

P R e P
o B T
Enl JPe-t][iE-t]de - [dAC JCYCEIESCHRMY l[HPE.P][FnﬂL.F];

OuTPUT
PARAMETERS
{miain output)

- e
e e

= AUXILIARY OUTPUT
CECARTLIALTRIRNN JA-LOF-A IGErT——> "\ (00es output 2)

*ALARM 2 MODULE
{output 3) (optional)

ﬁﬁg.
e I&%@““

UMNCTEONS
e o8 g o
%ﬁ;‘% il @%% @ﬁ- «;’Fﬁ" gy-@@@ﬁ"”@a@@*ﬁ

[MANPE-H Nt BEEREEALAPE - CCANGINEY g OCK MODULE

(online
ters)
o parame
s ‘#ﬁ
: gg::ﬁl# LOCK MODULE
MEY JTET) Hevels)

MOTE:- LEVEL 5 Communications Maodule.

LEVEL 9 - Healer current manitor input.

LEVEL 10 - Motorised input / Remote set point input.
Detailed description of the above levals will be provided as an addendum with tha
raspactive models.

14
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8888

ot
E-
atu 8888 4o
=) I ]
DOoOvDA
2. KEYS DESCRIPTION
Functions Key press

T enter or exit pragram mode

& + % together for 3 seconds

Ta change levels

& or @ tll Level is displayed. O + & /
to increase or decrease the level number,

To view function on the same level and
to display the current option,

& or'® Key once to view the
next'previous function,

To increase or decrease the value of a
particular function.

O+ & foincreaseand @ + T 1o
decraase the function value,

To view and change parameters online

O key to view the parameter and O + & /
2 to scroll through the parametars, Prass
B+ &/% fochangs parameter value,

INDICATIONS AND DISPLAY

NOTE: The unit will autoexit program mode after 60 seconds of inactivity,

[1] Process-value (Fv)

Display the process temperature value.

Set-value (SV)

Displays the value of the lower display option
selected. By default display is set1 valua,

Ralay 1 (1)

Indicates the status of Main output (relay 1).

[4] Relay 2 (2)

Indicates the status of Alarm output {relay 2).

[5] Relay 3 (3)

Indicates the status of Alarm output (relay 3).

[6] M

Indication for Fixed Manual output.

[7] T

Indication for Tuning in progress.

15
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PROGRAMMING OF LEVELS

3.LEVEL 0= INPUT PARAMETERS

) w Display Default
Display MName & Description Range condition o
NPE Input type JIVIES J
Select input type as ris/clE
Thermocouples: JKTRSCE | rn/in /L
B ML UW. Platinel 1. Uiy
RTD: PT100 PENL -
Signal Inpuis: Linear mV (<5 to | pigg 4 AUy
sam\). Vaoltage (0 ta 10V), i0u / 20AA
Current (4 to 20mA).
Refer table on page & for input
FANQES,
MESL Besolution TC */ ATD: | Not prompted I
ol for A, 5, and
Analog B type
input: 1/ 0J | thermocouple
/001/0001 | .
Tempearature unit ef/eF | TC/RTD or
inputs.
. . - 5 . n
d S| | Display value scaling point1™ | 4599to Analag input, u
Feed the value of the display | Display
reguired at the lower valus of | value
analog input scaling
point2
0 | int1 0o mAf Analog input, |As per
Feed the lower value of the -50 mV input type
analog input signal, {00 Vo selected.
Input value
scaling
point2
dSCH ' ' int2" | Display Analog input, | 9999
Feed the value of display value
required at the higher value of | scaling
analag input point? to
9999
T = Fixed 1°C resolution for R, S, B typa thermocouple, 16
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Display Default
Display Mame & Description Range e o value
Iopuit value scaling point2 Input value | Analog input, |As per
Feed the higher value of the scaling input type
analog input signal, point to salactad.
2000 ma
f56 mY
fioooy
PSLL Haverse acaling Nos49es | Analog input. no
Display scaling points can be
reversed.
SPHL St point high limit ™ St point low 150
limit to max,
SENSor range
vajue, Set
point low .
limit to
3939 for
analeg input,
SPLL Set point low limit ™ Min. range -cdo
of sensor to
Sat point
high limit. -
-1999 to Set
point high
lirmit for
analag input.

Note: 1. Whenever resolution iz changed from 1 t00.1 SPLL and SPHL s limited to
-199 and 999 respectively.
2. #1- Display is with fixed 1" resolution for TC/RTD and as per decimal point
selected for analog input.

PARAMETER EXPLANATIONS :

+« TEMPERATURE UNIT:

The termperature unit is selectable between “C and °F. When temperature unitis changed,
the tempearature ranges will also be changad according to the present selection of unil. If
changed, be sure to check all parametars.

« RESOLUTION:

The resolution is selectable between 1 and 0.1 for TC and RTD inputs whereas it is
selectable between 1, 0.1, 0.01,0.001 for analog inputs, If changead, be sure to chack all
parametars.

17
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PARAMETER EXPLANATIONS : (contd...)

«SCALING FOR AMALOG INFUT:

To scale the controller, two scaling points are
necessary. Each scaling point has a coordinate pair of
Display Valuas and Inpul Values. INis recommendead
that the two scaling points be at the low and high

ends of the input signal being measured. Process
valua scaling will be linear batween and continua

past the enterad points to the limits of the input

rangea. (Factory settings example will display 0.0

at 0 mAinput and display 9899 at 20,00 mAinput.)

Reverse acting indication can ba accomplished by

DlsPLAY
&
aaag
0.00mA 210 D0, P P
[BCL =000 |ISCH = 2000
DEC.L =08 DECH = 9988
RECL = no

setting reverse scaling parameter as YES. In this case referring the above eq. for 0.00
mAinputine display will show 5598 and 20.00 mA input the display will show 0.0
MOTE : This change will not be visible in the programming menu.,

« SETPOINT LIMIT VALUES:

The controller has programmable high and low set point limit values to restrict the setting
range of the set point. Set the limit values so that the temperature set point value cannot

be sef outside the safe operating area of the process.

4, LEVEL 1 - OUTPUT PARAMETERS

i _— Display Default
Display Mame & Description Range condition ke
GEE =gt hode RuL/eone | ZonePID= [ gy
SEE YESinlevel 4. - "
Display Name & Description Range cgi?dﬁll?:r\ D::Iaul;n
EUNE Auto tune oFF/on | PID contral OFF

June parcentage PAU, 7510 =
[EUnE] 100 Tune=ON | pRY
Main Quiput Mode ME/Fd | Heatcool = ne
NO.

18
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- Display Default
Display Name & Description Range condition g
P-L0 Quipyt powerlowerimit | 0% toop | PID contral 0
power high
limnit; 400 % (=100
foop for heat
power - cool
uppear limit mode)
{in heatcool
maode)
Quiput power yoger imit | O/p power | PID control 100
low limit to
100%
HYGSE| | Qu-OFF control hysterasis | 0.1 o399 | ON-OFF L0
control*
H resis bi TC/RTD: | on-oFF 00
=35 to 93 *
Analon input: i)
-99 to 99
as per
decimal point
selected,
Timer 0.0 10999 | Main= Fd HHE
minutes and control is
OM-0OFF”
Proportional band-heat | 01040007 . 10
Inteqral tima 0 to3600 | PID control
sec. el
Darivative tim Jto200 PID control
dk -1 seconds. 30
— | Dervative approach confrol | 05to 58 (x | PID centrol -
dRL krand) LU

*NOTE : For operating in ON-OFF made make Proportional band = 0
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. __— Display Default
D N &D t R at
isplay ame & Description ange il s
Cyele time UEEN/ PIDcontral | g
USPF/R IS0
= Cycle time-usar 0. to1000 |Cycletime= | 15.0
SeC USEr
Anti-r win ARUED/ PIDcontrel | AUED
aRML
Anti=resel windup % 200 to ARW = MAnL| 1020.0
2000 %
allLl Manual Reset -3991c 99.3| Proportional 0
(far 0.1° band = 0 and
resolution) | Integral time
9510999 | =0.
{for 17)
-339t0995
(for analog
input)

If Set Mode = All and Zone PID = YES, The parameters except the
shaded ones (i.e. Pb-1, It-1, dt-1) will be prompted.

If Set Mode = Zone and Zone PID = YES, the following parameters will
be prompted,

Display Mame & Description Range I:E::::!:::“ D:::::t
Z number | to 4 Zona PID= '
-mi[] YES(in leveld)
Zone set boin SPLL to S
25PN 2PHL .
Ph—ﬂ* tional hand DtoyO0n" 0
- - -
TEon Integral time EE:HEDD Ph=n=0 20
2 N 2
T Derivative time 010200 lph.ns>o
dE -0 sac. " 30

*NOTE: For Praportional band, Integral time and Darivative tima n=1to 4
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-ALIT% TUNEG:

Auteo tuning is a function whereby the controller learns the process characteristics by itself
and automatically sets the required Bl and D values, The new 1D parameaters will ba
stored in non=volatile memary autamatically. TUNE ON is indicated by ‘T' LED blinking,
(For detailed explanations of PID parameters refer USER GUIDE).

« OUTPUT POWER LIMITS:

These parameters are used to limit the minimum and maximum controller output power,
The output power lower limit will ensure that a minimum percentage of output (as per
requirament) is available in case any procass disturbances or setpoint changes acour,
The ouiput power high limit ensures that in case any process disturbance or set point
cﬁ;‘%e; ocour, the maximum value of output is limited to a value as per reguiremeni.

L] H

TIMER is main output restart time, In this main output once turnad OFF will turn OMN anly
after set time even if the temperature has increased and is more than the set temperature.
This is neaded to prevent the compressor from restarting in a short time (less than the set
fima).

« CYCLE TIME:

Thers are 3 selectable modes for programming cycle time:

LSEr User can program the cycle time. The mode will be alterad to AutQ when put to
autolune,

Usr.F: Usercan fix the cyele time. This has the highast priority.

AutD: This is recommended. The cyde fime value is caéulat&d automatically during
autolune,

« ANTIRESET WINDUP:

The anti-reset windup (ARW) inhibits the integral action until the PV is within the
proportional band thus reducing overshoot on start=up. If the selection is -

1. AutD: The value will be caloulated automatically during autotune (Recommended).

2. ManL: The value can be fed manually by the user,

5. LEVEL 2 - AUXILIARY OUTPUT MODES

:

i inti Display Default
Display Name & Description Range Foiny 8 s
Set 2 Mode * ALMA/ NONE| Notfor Heat- | AL P A

fFd fIEU cool mode,
EEtE Saet 2 Typa BeS fdEu | Set2 mode = dEU
Fd/rEV.
CEEZ Set 2 Valua SPLL to Mot prompted tH
SPHL if Set2 mode =
alarm & alarm
mode = 5. Brk.
Ph-[ Pr ion n 00to 4000 Heatcool model [0
CylE Cycle time-Cool 0 to!000sed Pb-Cs0 150

NOTE; * - If s2t2 mode = none, no other parameters will be prompted.
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Display Default
Di M D ipti R
splay ame & Description ange sondition ikt
HYSE Hysteresis 0 to 999 °¢ 1, Set2 T
made=FdrEV o
AL {not
sensor break);
2. Heat codl
mode (Po-Cs=0)
H is bia TC/RTD: | 1. Set2 0.0
- 0910 99 °C | mode=FdfEV
Analag input:| /AL [not
-59t0 39 sensor braak);
as par
decimal 2. Heat=cool
point mode (Ph=Cel)
selected.
Alarm1 mode OFF/dUHI | Set2 dUHI
UL ARTE] mode=ALr
JFSHIJESLD
f5.bPE
LECH Alarm Jatch OFF/an OFF
These
Hald Alarm DEF/aN parameters
H ﬂ Ld are not OFF
- prompted if
BHelay statys for Alarm1 ENF4EN Alarmi mode | EN
is OFF.
Alarm Annunciator P
' gFF/ON OFF
- Analog low scaling 13991 For Analog H
R - B CELE retransmission
if Main output
= Relay2 in
Level 4
Analog high scaling 1599to | ForAnalog | 1000
39498 output if
Main output
= Relay?
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i st Display Default
Ran

Display Name & Description ange condition b

SEPP sensor amror level Hi GH/ Lov | For Analog HI GH
Incaze of sensor failure the output if
autput can be sat to high or Main output
low value of range. = Relay2

NOTE:

Ih HC mode only the following parameter will be prompted -

1. Set 2 value - this parameter will be prompied as db {dead band)

2. Proportional band = cool (Po-C)

3. Cyele tima =cool (eye.t)

I case of analog retransmizsion anly the following parametars will be prompted:
1. A0 Analog kow scaling.

2. AHI : Analog high scaling.

3.5.ERR : Sensor emrorleval

Display is with fixed 17 resclution for TC/RTD and as per decimal point selected for analog
input.

PARAMETER EXPLANATIONS :

* SET 2 MODE:

Al Set? can be programmed as alam,

MonE: If sel2 is nol required it can be programmed as nane,

Fd- Set2 programmed in cooling mode.(output ON whan abova the setpaint).
rE: Sef2 programmed in heafing mode.output ON when below the setpoint)

*SET 2 TYPE:
AbS: Absolute alarm is a self-existent alarm independent of the main set point,
DEV: The alarm is activated at an error on the main set point.

* ALARM MODES:
(Befer USER GUIDE for detallad explanation),

* ALARM LATCH:

When Latch is ON, the alamm once activated remains activated even when the armor is
removed. To deactivate the alarm, it has to be acknowledged by selecting AL-NO from the
front online options and pressing B+ 4.

* HOLD ALARN:
When HOLD is OM, in any alarm mode, it prevents an alarm signal en power=up, The alam is
enabled only if the process temperature is within the alarm range.

* ALARM ANNUNCIATOR:

When alarm annunciator is ON, during alanm condition, visual annunciation is given by the
uppar display alering between AL=NO and process lamperature wihere MO is the alam
numger, The annunciator may be dizabled by selecting function ANN as OFF,

* SENSOR ERROR LEVEL ;
Thizs parameter determines the analog retranamission output level in case of sensor falure.
For eq : In case of 4-20mA retransmission oulput, if the sensor error kevel is set to High, 20ma
will be avalable at the output at all times incase of input sensor failure,
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6. LEVEL 3 - ALARM 2 MODULE (OPTIONAL)

Display Name & Description Range cg:iﬂ!:gn ?ﬂﬂ:’:t
RL-2 Alarm? mode OFF/dUHI | Alarm 2 dUH!
AULDsANd| should ba
FOHISFSL T available,
/5.bME
LELH Alarm latch OFF/ON NEE
Thesze
HOLd Hold Alarm OFF/ON parameters OFF
are not
= s ompted if
Belay status for Alarml | £ny/den g’la’rm"z ' En
mode is OFF.
Alamm Annunciator OFE/ON 0EF
CEE 3 Set 3 Value SPLL to 0
SPHL
HYSE Alarm Hysteresis 0) to 995 |
°C for 0
TC/RTD: |
to 95 *C Thess
for analog | parameters
input, are not
irl-:mpmd if
o 2
- rrrl n
HYSb Heliwp oo -431033 | mode is 0.0
C (for OFF/brk.
TC/RTD);
9510929
for AN
modelzs
decimal
point as per
selected
T = 1

For parameter explanations refer Level 2.
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7. LEVEL 4 - SPECIAL FUNCTIONS
) Display Default
Display Name & Description Range condition value
Heat=coo] mode ng f N
The controller can be operated Sefizds 0
in heat=coo] mode if this e
salaction is YES.
Zong PID g / YES - na
Main Qutput reged Ly
ROUE)/ _
rLye AOU
S8R Qutput Ao fY9ES | SSA output 1,
maode]
Soft start tima OFF.000 to] PID control OFF
SOFE 999 minutes.
aFF .Dﬁ'lg'w
Har fi Wer n
r oner i, FID contral OFF
wer nigh
it
= Ramp rm OFF/HOLd FF
e — |
FAEE Hamp rate 000 o Ramp mode 100
95354 =0OMN/HOLD,
degree/nour.
Soak time Oto 440 Ramp mode ]
S0AE minutes | =ON/HOLD.
GPEN 0 iticn RUED/ ARNY PIDcontral |RUED
Sensorfajl powerlevel  (0to!00%: | gensor apen 0
FAIL =00 1o mF % cundiiirnnp-
in case o
heat=cool MANL.
maode,
R 33310 00
b IAS LV bias (Display Offsel) | 233 5 1o
(RTD) &
=959 to
+999 for AlN
madels
dacimal paint
as per
selected.
25




Programming TEMBATRON
. Xy Display Default
R
Display Name & Description ange eondition value
r Eilter time constant OFF, 1 t093 |
saconds
Dutout oower dampening OFF. 1 to 39 | Analog output |
seconds modek
nNdG Bounding incremani 0. tolon IC/ BTD with 1.0
f[f-:'llf TCHRTD | resclution =
per Satimal | 1°C or Anakog
paint input.
selected for
analog
input.
SENd Standby mode NO/7YES —_ no
PSEE Besct all AO/YES S no
PARAMETER EXPLANATIONS ;
« MANN OUTPUT:

The main control cuiput is selectable between Relay! [ Analog output (available across
terminals 4 and 5) and Relay2 (avalable across terminals 2 and 3). f main output is selectad
as Relay 2. all the control parameters will be applicable to the output connected to Relay 2 but
the setpoint applicable will be Set 1 (main set poinf). For analog refranamission, the main
autput must be set to Relay 2 and the analog cutput (cross 4 and 5) will be usad for
retransmissian,

« SOFT START TIME:
Soft start time can be programmed in situations whare full output is not required at power ON,
The time duration for the outout to rise from 0% to 100% s programmed as soft start time.

+« HAND OUTPUT PERCENTAGE:

This parameater can be used when a fived percentage of output is desired. For example: 1f 4-
20mA analog output is being used and the desired output is 12mé, the hand percentage can
e programmed as S0%. This will ensure that the analeg output available s fiked 12 mA 2.
50%. In case of ralay output madels, the relay ON time and OFF time will be accarding to the
programmed Hand outout percentage i For 50% hand ofp percentage and cycle time
15sac, relay will be OM for 7. 5520 and OFF for 7.5 sec,

« RAMP=50AK;

The sefpaint ramp feature can reduce thermal shock to the process, reduce temperaturs
overshool on stad=up or set poinl changes, or ramp the process al a controlled rate, The soak
feature can be used o hokd the process at a preset temperature for a presel time,

Bamp modes:

Ramp OFF; Confroller wil be simple PIDY ON-OFF controler with B I D
settingshystaresis setting by user or defaul,

RampHOLD: Suspends the ramp at the last value.

Ramp OM: Initiates the ramp. Ramp rate and scak time settings as programmed by

the user or default.
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» SENSOR OPEN CONDITION:

The sensor apen condition is selectable between Auto and Manual. If the sensor open
condition is set to Auto, then all the relays remain off at overrange or TC reverse condition.
It the selection is Manual then the sensor fail power level can be programmed as per
raquirament.

« PYBIAS; (DISPLAY OFFSET)

This funciion is used to adjust the PY value in cases whera it is necessary for PV value to
agree with another recorder orindicator, or when the sensor cannot be mounted in corract
location.

» FILTER TIME CONSTANT:

The filter is an adaptive digital filter that discriminates belween measurement noise and
actual process changes. If the input signal is increasing too greatly due to measurement
noise, incraasa the filter valua. If accurate control is desired, increase the filtar time
constant whereas if the fastest controller response is required, decrease the filter time
constant,

» ROUNDING INCREMENT:

This feature can be used 1o round off the display to a highar valua than "1 in casas whara
the process input and in turn the display is fluctuating. Rounding selecticns other than 1
cause the process value to round to the nearest rounding increment sslected. For
example, a rounding increment value of 5 causes 122 to round to 120 and 123 1o round to
125. This parametar is nol applicable when the resolution is 0.1(far TG/RTD). Set point
values, Set point limits, Alarmvalues, Input Scaling values, and Analog Scaling valuas are
not affected by rounding. The rounding increment is for controller's display only and doas
not affect (improve or degrade) the control accuracy of the unit.

« STANDEY MODE:
Thiz feature iz useful during maching wiring. If standby modea is selected as ¥YES, the
following conditions exist:
a. All displays ara OFF,
b. Alloutputs are OFF i.e. R1, B2, R3LEDs are OFF.
c.MLEDis OM.
d. Analog output is limited to the lower range.
&, All front keys are disabled.
i. Access fo configuration enabled.
The STHD status is preserved on Powear OFF,

« OUTPUT POWER DAMPENING:

This parameter entared as a time constant in seconds, dampens (filters) the calculated
autput power. Increasing the value increases the dampening effect. Dampening timas
longer than, say, ona-twentieth to one-fiftieth of the controller's integral time may cause
controllerinstability. This parameteris valid only for analog cuiput modals.
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8. LEVEL 5 - COMMUNICATION PARAMETERS (OPTIONAL)

. Display Default
Displa Name & Description Range
Py Pt 4 condition value
LRUd Baud Rate 1006004200
c400/M600 900
9s00
Communication station Mo, | to 99 _ i
[FAP 1) Parity NONE/EUEN S AONE
Odd/nAME
SFLE
SEOP Slop bit 12 e
CONMECTION DIAGRAM
Master
OHVERTER I.Tcl-rnl-1a1tirn.:1| rasislor
EG [ (100 obm, Y2 watt)
| RS485 [ F5485 | [R5485
L 1] e | 1] 8 | e 1] 5 |—
2| 7 e t=12[ 7 rr)e| 7
EIRLEE ElRRiEE] El|LEE
4 -5 4 1419 4 g
5 1510 5| [15[10 5 1510
SLAVE 1 SLAVE 2 SLAVE 32
Nobe: R5485-RA5232 Converter
1. Maximum 32 slave controllers can be connectad to the master. | Part now- AC-RS185-RS2

2, The total cakle length should net excesd 500 meaters,
3. Use shielded twisted =pair cables lor AS485 connecbions.
4. Use terminators having a resistancs of 100chm {4 watt).
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8.LEVEL 6 - PROGRAMMABLE PARAMETER

LOCKOUT MODULE

i poe Display Default
Display Mame & Description Range candition value
User D 0000to ooo
99919

Pragram access settings # OnLSLEUL S LEUL

# If LOCK selection is ONL, the following parameters will be prompted,
Display Default

Display MName & Description Range condition vajue

CEL | Lock Setd UNLE/MER unLe
foice

EEED Lock Set 2 UNLE/MERG VHEN
JLOCE

(] Lock Setd UNLE/MERd UnLe
fLOCE

EUNE Lock tune parameler  |ynLe/PERd unce
JLOCE -

HANG Lock Hand parameter UNLE/MERG ULy
/LOCE —

Lock proportionalband  |ynLe/rERd ynLe
foice

Lock integral time UOLE/PERS THIN
JLOCE

dENE Lock derivative time unLE/MERG unLe
fLOCE

Lock Manual r rameter |unLE/reRd unLe
JLOCe

Pb-L Lock proportional band-coal |yny p/resg UL ¢
FLOCE

2
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# If LOCK selection is LEVL, the following parameters will be prompted.

i i Display Default
R
Display Name & Description ange condition value
L- O Lock Level 0 UNLE/PERM unt
JLoce
- 1 Lock Level 1 UNLE/PERS unLy
JLdlE
Lock Leve] 2 UNLE/PERd unLe
JLOCH
- 3 Lock Level 3 UNLE/PERY unce
JLOCH
- 4 Lock Leve] 4 UALE/PERM unLe
JLOCH
Change password l1g-N/id-Y _ id=-ii
Mew password NEW = ld-Y O

MOTE:

UMLK = Full access to the particular level / parameatear,
READ = Paricular level / parametar can be read but not edited.
LOCK - Mo access to the particular level / parameter.

Insant jumper to réset the lock = id.
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ONLINE DISPLAY OPTION

This function allows user to view onling display options.

NOTE:
The parameters shown below are not prompted if they are locked in level 6.
DISPLAY DESCRIPTION DISPLAY CONDITION
SEEI Set point 1 —
Online access for Sat 2 not
: vald it Auxillary output =
EE E E Set point 2 Sensor Break / OFF
Retransmission
Online access lor Set 3 not
SEES Set point 3 valid if Alarm mode = Sensor
Break ! OFF,
Onling aceass for Auto tune
EUNE Auto tune is not valid if PB-Heat=0 and

HC=no or PB=Cool=0.

xI
o
=
Q.

Hand output percentage

This parameter is not
prompted if Ph=H =10

"o
o-
1
X

Proportional band = heat

=
L
o

Integral time

Inteqgral time is not
prompted if PB =0

Derivative time

Darivative tima is not
prompted it FB =0

m N} (=18
= m
= 3
- m

Manual reset

Manual reset is prompted
anly if Integral-main=0 and
FBsheat=0.

This parameter is prompted

Pb-L Proportional band = cool ardy i HC = yes.
This parameter is promptad

This parameter is read only
and cannot be altered.
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DISPLAY DESCRIPTION DISPLAY CONDITION
This parameter is read only
PENC Output percentage and cannat be alered.
Maote: This parameter is
. promptad only if Bampis OM ¢
S0AE Elapsed soak time Hald, This parameater is read
anly and cannot be alterad,
‘,- Mote: This parameter is not
Tem ture unit pramptad for 0=10V / 4-20mA,
emperature uni This parametar is read only
and cannaot be altered.
Mote: Thiz parameter is
AL -1 Alarm acknowledge 1 | prompted only if Alarm1 is ON
and Latch is ON,
Maote: This parameter is
AL-¢ Alarm acknowledge 2 | prompted only if Alarm2 is ON
and Latch is ON.
BLMPF Blank S

32



User Guide TEMBPATRON

USER GUIDE

® AUTO TUNING: ’ .
PIC -

Autatuning is a function whereby the controller .,..;I-nh aﬂ?;iﬁ;‘;f‘i”,‘gﬁ”“

leams the process characteristics by itself and

automnatically sets the required Pl and D values. |

The auto-tuning function can be activated atany 0 Precpastional band
tirma during the process after power OM |, while Raducad ovarshoot
temparature is rising or when control has sat paint =

stabilized. Autotune isindicated by T LED blinking g

Afterthe auto tu nin? proceduras are completed, /

the T LED will stop flashing and the unit will

revert to PID control by using its new PID values.

The FID values obtained are stored in the nonvolatile memorny.,

Tirmae

The auto=iuning iz applied in cases of:

& Initial setup for a new process

e Theset pointis changed substanitally from the previous auto=tuning value,
o The control resultin unsatisfactorny,

The following controller parameaters are automatically adjusted by Auto=tune
according to the characteristics of the procass:

Froporional Band (Pi=1)

Integral Time {li-1}

Derivative Time (dt=1)

Input Filtar (FC)

If the control parformance by using auto<tuning is still unsatisfactory, the following rules
can be applied for further adjustment of PID values:

ADJUST MENT SEQUENCE | SYMPTOM SOLUTION

Slow Response Decrease PB

(1) Proportional Band (FB) High overshoot or

Oscillations Increase PB
Slow Response Decrease IT

[E_:l |I'ItEQI‘ﬂI Time |:IT.:| -
Instability or crease T

Cscillations

Slow Response or
(3) Derivative Time (TD) Oscillations

High Cwershoot Increase TD

Decrease TD
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» PROPORTIONAL BAND:

Proportional band is the area around the sel point whare the controller is actually
controlling the process; the output is al some level otharthan 100% or 0%,

Proporticnal band is expressed interms of degree centigrade.
If the proportional band is too narrow an oscillation around the satpoint will result. If the
proportional band is too wide the control will respond in a sluggish mannar, could take a
long time to setle at set point and may not respond adeguately to upsets,

« MANUAL RESET:

Virtually no process reguires precisely 50% cutput on single output controls or 0% oufput
an two output cantrols. The adjustment called manual reset allows the user to redefing the
output requiremant at the satpoint, A proporioning control without manual or automatic
reset will setle out somewheare within the proportioning band but likely not on the setpoint.

» INTEGRAL TIME;

Integral time is defined as the time, in seconds, which corrects for any offset (betwaen
zefpoint and procass variable) automatically over time by shifling the proportioning band,
Integral action {alsa known as “automatic reset”) changes the output power to bring the
process to setpoint, ntegral timas that are too fast (small times) do not allow the process
to respond to the new output value, This causes over-compensation and leads to an
unsiable process with excessive overshoot, Integral times that are too slow (large timas)
cause a slow response o steady state errors. Integral action may be disabled by setting
the time to zero, K time is set to zero, the previous integral output power value is
maintained. If integral action is disabled, manual reset is available by modifying the output
power offzat (“MML initially set to zero) to eliminate steady state arrors, The controflar
has the feature to prevent integral action when aperating outside the proportional band.
This feature is called “antireset wind-up”,

« DERIVATIVE TIME

Dervative action is used to shorten the process response time and helps to stabilize the
process by providing an output based on the rate of change of the process. In effect,
derivative action anticipates where the process is headed and changes the output before
it actually *arrives”, The derivative tima is calculated in seconds, Increasing tha darivative
fime helps to stabilize the response, but too much derivative fime coupled with noisy
signal processas, may cause the output to fluctuate too greatly, vielding poor contral.
Mone or too little dervative action usually results in decreazed stability with higher
avershoots, Mo derivative action usually requires a wider proportional and slower integral
times to maintain the same degree of stability as with derivative action. Derivative action is
disabled by setting the tims to zero.
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« DERIVATIVE APPROACH CONTROL:

Dervative approach control (DAC) helps in reducing overshoot at startup. The control
autput cutoff point is derived as DAC x Proportional band. Mote that the DAC valua is
automatically calculated and fed after autotuning (if tuning is initiated at startup).

» AUTC=TUNE OF HEAT/COOL SYSTEMS:

During Autotune of heat'cool systems, the controller switches the cooling output (02} ON
and OFF in addition to the heat output {01}, The heat/cool overap deadband parameter
{db in Level 2) determines the amount of overlap or deadband between the two outputs
during Autotunea,

For most applications, set this parameter to 0,0 prior to starting Autotune, After the
completion of Autotune. this parameter may need to be reset. It is important that external
load disturbances be minimized, and if present, other zone controllers idled as these may
hava an effect on the PID constant determination,

Some water cooled processes exhibit an extreme nordinear gain characteristic, That is,
the process cooling gain starts very high and flattens out deeper inta the cooling region.
This effect may result in regular oscillations at setpoint as the controller applias heat to
counteract the effect. These processas may banefit from a lower cooling fan setting andior
reduced water flow in the jacket or manifold. The process heat and cool gains should be
balanced as much as possible, and the controller gains adjustad to the process,

« ANALOG OUTPUT-RETRANSMISSION:

1. The analog retransmission output feature allows the retransmission of the control
output to an extemal device.

2. The output is scalad by use of Analog low and high scaling points inlevel 2 of the
programming meanu. The analog output will be proportional to PV (derived from
Analog Low and High scaling.)

3. A-LO: Displays the value that corresponds to OV, 0/dmaA as selected,

A=HI: Displaysthe value that corresponds to 10V or 20méA as selectad,

4. Mote that the main ouiput selection inlevel 4 has to be relay 2.
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« ALARMMODES:

1. Absolute alarms (Independent Alarm) :

Absoluta zlarm is a self~sxistent alarm indepandent of the main set point.For eg. If the
main set point is 100°C and absolute alarm iz set as 110°C, the alarm will be activated at
110°C.,

There are two absolute alarms-

Full scale High Alarm: sets off alarm signal when temperature rizes above set point 1o a
pre=sal temperature above scale minimum, Refer Fig: d.

Full scale Low Alarm: sets off alarm signal when temperature falls below zetpeint to a
pre=sel tempearature above scale minimum. Refer Fig: e.

2. Deviation alarms (Error alarm):

This alarm is activated at an error an the main set paini. For ag. If the main sat point is
100°C and deviation alarm is set to +5 "C then the alarm will be activated at 100+5=105
“C. Incase of deviation band alarm the alarm will be activated on both sides of set paint e,
AL85and 105,

There are three deviation alarms -

Deviation High Alarm: sets off alarm signal when temperature rises above a pre-set
temperature above the set point. Refer Fig: a.

Deviation Low Alarm: sefs off alarm signal when temperature falls below a pre-set
temperature below the set point. Refer Fig: b.

Deviation Band Alarm: sets off alarm signal when temperature rises above or falls below
a pre=sat temperatura above or below the set point. Refer Fig: e,

3.BREAK ALARM:
Break Alarm: sels off alarm signalwhen sensor break / under range occurs,

Devialion high alarm  Deviation low aleem  Deviation band alarm  Full scals high allarm Full acale low slarmn
4

AW

sp SF

selpaint Ell!pﬂlﬂl

5P
selpoint

Fig: 2. Fig: ba Fig: e, Fig: da Fiig: ea
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« Zone PID;
There are 4 control Zones each having a set point and associated P, 1 and O values which
can be programmed as per the process reguirements, A control Zone is selected
automatically and implamented as per the set valua programmed, to accommodate
changing process requirements. The corresponding P, 1D values will be used to control
the process. The main advantage of Zone FID is in processes where there is a
requirament of fraguant tuning, due to change in satpoint, Consider a case where the
process needs to ba controlled attwo different set points: 100°C and 400°C,
The Zone set points may be programmed as:
1. Zone setpoint 1 (Levell) : 150°C (This implies that for 0= set! =150, Zone1 PID
values will be considerad.)
2, Zone setpoint 2 (Levell ) : 450°C (This implies that for 150 < set1 <450, Zone2 PID
values will be considerad.)
The B, I O values for the respective Zones can be manually fed or can be tuned
automatically,
How to tune the Zones
NOTE: Zone satpointis notthe tuning setpoint,
Totune, say, Zone 1 program the following:
1, Set1 (Onlina) =100°C (for eg.) (Zone 1:0-150°C)
Note: » Set! < Zone setpoint 1.
« The FID settings derived after tuning are stored in Jone 1.
= Aftertuning, for0 < Set1 < 150°C, PID settings of Zone 1 are applicabla.

2. Program Tune = 0N (in Level 1 or Onling)
3. After tuning the controller is automatically loaded with the new PID values.
Mow to tune the next Zone, Zone 2, program the following:
1. Set1(Online) =400°C (Zone 2:150=450°C)
Mote: = Zone Setpoint1 < Set1 <« Zone setpoint 2.

« The PID settings derivad aftar tuning ara stored in Zona 2,

« Aftertuning, for 150 < Set1 = 450°C, FID settings of Zone 2 are applicable.
Similarly, the four different Zones can be programmed.
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Configuration Record Sheet

TEMPATRON

Enter the value or selection for each prompt on this sheet so you will have a

record of how your controller was configured,

Levels Function Prompt gﬂﬁﬂn ngttiﬁg
Input ]
Parametrs

:
or
0
Bpnte
dSCH 9993
e
no
150
-200
Output ALL
Parametrs
OFF
PAU
T
P10 0
P-HI 100
0
0
00
0.
e 120
JE-l 30

a8




Factory
Setting

TEMPATRON

c3

-

cJ

120
30

|

Value or
Selection

l-'l'
L9Ll.U

L

L

Function Prompt

aflLl
c-ni
e okl

Rl

db - |
e5P¢
- T
dk-¢
c¢5P3
o)
SE =3
db -3
ear

Pb-4

Levels
Parametrs

Output

Configuration Record Sheet

fone
Settings

{ -4
dE-4
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Configuration Record Sheet

Factory
Setting

(A=
c.
-

dEU

=
cJ

15.0

3
cJ

OFF
OFF

=

OFF

3

- |
cJ
=

OFF
OFF

EN
OFF

Lo
0.0

Value or
Selection

Function Prompt

nOdE
SEkd

S5Ekd
Pb-C

(YLt

HY5E

HY5b

LECH

ANN

A-HI
SEMD

AL-¢

L

-l

=

aLr

Ann
SEE3

HYSE

HY5.b

Levels
Buxiliary
Output

Modes

Alarm 2
Maodule

40



TEMPATRON

Configuration Record Sheet

Factory
Setting

no

no
MLY ROUE

OFF

OFF

OFF

OFF

100

o=

co

0.0

3
c=

9600

NONE

Value or
Selection

Function Prompt

cOnE

=

550"
SOFE

HAMNd
MA

nP

MAEE

SOARE

L IAS

MNdG

Stifd

M"SEE

RddPl

St0P

Levels

Special
Function

Communication

41






