PID Temperature Controller

PID500-U/PID110-U
/PID330-U

OPERATING INSTRUCTIONS
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/" SALIENT FEATURES N

» Profile Control
Profile control is also includes. 8 programs each of 16 Steps
» Universal I/0
Inclusion of all Possible Inputs and outputs in a single Product
» Adaptive Tunning
For better performance ,a new feature of adaptive tuning is been added
along with existing Self & Auto tuning.
» Selectable lower display
User selectable lower display options enable quick setting of different parameters such as
Set points, Alarms, PID values, Tuning etc.
» Zone PID
4 programmable control zones.
» Outputs
In signal output models output is selectable as control output or retransmission output.

» Special Modes
User selectable special modes

\ Heat-Cool PID, Auto/Manual, Single point ramp/soak, Soft start. /
4 )
Others Optional Features

= Dual 4 digit display x  RS-485 MODBUS

x Digital filtering communication

x Sensor break indication » Linear DC Outputs

«x Sensor error compensation ( User Configurable)

x Programmable parameter lockouts (0to 10V, 0to 5V )

x 90 to 270 VAC/DC supply

«x Compliance-C€

= |P65 front panel protection
- J
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2. ORDERING CODE -

PIDXXX-U-X-1
C RS485 Slave Communication
0 Analog Output Voltage
500 48 X 48 SIZE
110 96 X 48 SIZE
330 96 X 96 SIZE
PIDXXX-U-C-1

1) Universal Input

2) 3 Number of (NO, COM) Relays
3) Analog Output Current / SSR & Voltage is hardware selectable with external
resistor provided with unit.

4) RS485 Slave Communication

PIDXXX-U-0-1
1) Universal Input

2) 3 Number of (NO, COM) Relays
3) Analog Output Current / SSR
4) Analog Output Voltage, Software selectable.
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1. TECHNICAL SPECIFICATIONS

1. DISPLAY

Display

PID500-U - 48 X 48 — Dual 4 digit 7- segment LED. Upper Display : 15.3mm high White
(process value). Lower Display : 8.0mm high Green (selectable).

LED Status
Annunciators

Main output (1), Alarm output (2,3), Manual output(M)
Tune (T), Adaptive Tune (A)

2. INPUT

Input

Thermocouple: J,K,T,R,S,C,E,B,N,L,U,W,Platinel II.

RTD: PT100.

Signal inputs: -5 to 56 mV, 0 to 10 VDC, 0 to 20 mA DC
(Programmable scale type)

Sampling time

200 ms.

Resolution

1/0.1°for TC/RTD.
1/0.1/0.01/0.001 for Analog input.
(Decimal 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.
For RTD inputs : 0.1% of F.S. + 1°C

Digital filtering

OFF, 1 to 99 sec.

3. OUTPUT
3.1. Control Output

Relay contact output

Relay 1, Relay 2 : 7A@250VAC or 28VDC

Life expectancy : 100000 cycles at maximum load rating
Relay 3 : 10A@250VAC or 28VDC

Life expectancy : 100000 cycles at maximum load rating

SSR drive voltage output

15VDC

Current output

Range: 0 -20 mA DC, 4-20 mA DC (Factory set)

Action: Control.

Update rate: PID Update - Every Cycle time.
Analog Output - 100 msec.

Maximum output load resistance: 500E.

Voltage output (Optional)

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

Action: Control.

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

Minimum output load resistance: 10K.
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3.2. Alarm Output

Relay contact output

Relay 1, Relay 2 : 7TA@250VAC or 28VDC

Life expectancy : 100000 cycles at maximum load rating
Relay 3: 10A@250VAC or 28VDC

Life expectancy : 100000 cycles at maximum load rating

3.3. Retransmission output

Current output

Range: 0/ 4-20mA, Action: Retransmission
Update rate: 100 ms, Maximum output load resistance: 500 E

Voltage output
(NA for PID500-U-C-1)

Range: 0-5/10V.

Action: Retransmission

Update rate: 100msec

Minimum output load resistance: 10K

4. FUNCTION

Main control

Control: PID or ON/OFF.

Output: Time proportioning or Linear DC.
Proportional band: 0 to 400°

Integral time: 0 to 3600 sec

Derivative time: 0 to 200 sec

Cycle time: 0.1 to 100.0sec.

Auto tune.

Programmable % output.

Zone PID

4 programmable control zones.

Heat-cool PID mode

Control: PID or ON/OFF

Output: Time proportioning.

Proportional gain: 0 to 400

Cycle time: 0.1 to 100.0sec.

Heat/Cool dead band overlap: Programmable

Alarms

Modes: Deviation high, Deviation low, Band,
Full scale high, Full scale low, Sensor break.
Operation: Absolute or Deviation mode
Hysteresis: Programmable
Hold/Standby mode: Programmable
Annunciator: Programmable
Reset action: Programmable - Automatic or latched
Probe break action: Upscale

Profile

Number of profile programs : 8
Number of steps in each program : 16
Other profile parameters : Link profiles,
Programmable repeat cycles,

Power down resume/restart options,
Deviation hold, Alarm at each step with
settable alarm duration.
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5. SERIAL COMMUNICATION

Interface standard RS485

Communication address | 1 .... 99, maximum of 32 units per line.
Transmission mode Half duplex.

Transmission protocol MODBUS RTU.

Transmission distance

500 m maximum.

Transmission speed

115200, 57600, 38400, 9600, 4800, 2400, 1200 bits/sec.

Parity

None, Odd, Even.

Stop bits

1 or2.

Response time

100ms (max and independent of baud rate).

6. ENVIRONMENTAL CONDITIONS

Operating range

0....50°C.

Storage range

-20 .... 75°C.

Storage humidity

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

7. POWER SUPPLY

Power supply

90.... 270VAC/DC.

Frequency

50/60Hz.

Power consumption

5 VA max.

Sensor supply

24V DC /100mA ( For PID110-U & PID330-U)

8. ISOLATION BREAKDOWN RATINGS

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

2000 volts.

All other inputs and outputs w.r.t. Relay contacts

2000 VAC.

9. SAFETY AND EMC STANDARDS

Compliance CE.

LVD As per BS EN 61010.
EMC As per BS EN 61326.
Panel sealing IP65.
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WEIGHT : PID500-U : 101 gms ; PID110-U : 170 gms ; PID330-U : 210 gms

10. HOUSING : Flame retardant engineering plastic.
11. INPUT SENSOR RANGES (for 1°C resolution):

Sensor type Range Sensor type Range
J - 200 to 750°C E - 200 to 750°C
K - 200 to 1350°C B + 400 to 1820°C
T - 200 to 400°C N - 200 to 1300°C
R 0 to 1750°C L - 200 to 600°C
S 0to 1750°C U - 200 to 900°C
C 0 to 2300°C W 0 to 2300°C
Platinel Il 0 to 1390°C PT100 - 100 to 850°C
Signal inputs: Input type Range
Linear mV -5 to 56mV
Voltage 0to 10 VDC
Current 0 to 20mA

12. INPUT DIP SWITCH SELECTION :
NOTE : The following parameters have been modified.

Short respective pins of JP1 as per the table given below for hardware
selection of input sensor types :

50 0%

TC/RTD/LIN (mV) Y

- ¥

ON

Push the respective switches downwards for hardware selection of

Input sensor types.

Note : Sensor selection to be done in level 0 of programming also.
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1. SAFETY INFORMATION
SAFETY SUMMARY

This manual is meant for the personnel involved in wiring, installation, operation, and
routine maintenance of the equipment. All safety related codifications; symbols and
instructions that appear in this operating manual or on the equipment must be strictly
followed to ensure the safety of the operating personnel as well as the instrument.

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

A CAUTION: Read complete instructions prior to installation and operation of the unit.
/\ CAUTION: Risk of electric shock.

INSTALLATION INSTRUCTIONS
/ACAUTION: N

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

2.Conductors must not come in contact with the internal circuitry of the equipment
or else it may lead to a safety hazard that may in turn endanger life or cause
electrical shock to the operator.

3.Circuit breaker or mains switch must be installed between power source and
supply terminals to facilitate power ’'ON’ or ’'OFF’ function. However this switch or
breaker must be installed in a convenient position normally accessible to an
operator.

/\CAUTION:

1.The equipment shall not be installed in environmental conditions other than those
specified in this manual.

2.Fuse Protection - The equipment does not contain built-in fuse. Installation of
external fuse for electrical circuitry is highly recommended. Recommended rating
of such fuse shall be 275VAC/1Amp.

3.Since this is a built-in type equipment (finds place in main control panel), its
output terminals get connected to host equipment. Such equipment shall also
comply with basic EMI/EMC and safety requirements like BS EN 61326-1 and
BS EN 61010 respectively.

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

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

\_ values/range. /

MAINTENANCE
1.The equipment should be cleaned regularly to avoid blockage of ventilating parts.
2.Use soft cloth for cleaning. Do not use isopropyl alcohol or any other organic
cleaning agent.

7
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WIRING INSTRUCTIONS
- ™
A CAUTION:
1.To prevent the risk of electric shock power supply to the equipment must be kept
OFF while doing the wiring arrangement.
2.Terminals and electrically charged parts must not be touched when the power
is ON.
3.Wiring shall be done strictly according to the terminal layout with shortest
connections. Confirm that all connections are correct.
4.Use lugged terminals to meet M3.5 screws.
5.To eliminate electromagnetic interference use of short wire with adequate
ratings and twists of the same in equal size shall be made.
6.Cable used for connection to power source, must have a cross section of 1 or
greater. These wires shall have insulation capacity made of at least 1.5KV. )

ELECTRICAL PRECAUTIONS DURING USE
Electrical noise generated by switching of inductive loads can create momentary
disruption, erratic display, latch up, data loss or permanent damage to the instrument.
To reduce noise:
A) Use of MOV across supply of temperature controller & snubber circuits
across loads are recommended. Part numbers are as follows:
1. 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.Prepare the panel cutout with proper dimensions as shown.

OVERALL DIMENSIONS (All dimensions in mm) e 96
i} R o . 76
— = =0 "
52 8 || 448 50 — 5 s
| L Ig | | =." o
Panel Cutout : 46mm x 46mm (PID500-U) Panel Cutout : 92mm X 46mm
" | — (PID110-U)
| =
100 90.50
Panel Cutout : 92mm X 92mm
| | - (PID330-U)

2.Remove the clamp from the controller.
3.Push the controller into the panel cutout. Secure the controller in its
place by pushing the clamp from the rear side.

/\ CAUTION

The equipment in its installed state must not come in close proximity to any heating sources, caustic
vapors, oils, steam, or other unwanted process by- products.

8
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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.

2. TERMINAL CONNECTIONS

PID500-U-C-1

PID500-U-C-1
Supply:90 to 270VAC/DC

J_

N
!

716/5/4l3]2]1

COM1 NO1 NO3 COM2/3NO2

www.selec.com
MADE IN INDIA

IDM

1413 /12/11/10| 9 | 8

+TC/ -TC/ RTD3 - RS485 + - AOI/SSR

RTD1/RTD2/

6VA max, 50/60Hz
RLY1,2:7A@250V AC/30VDC
RLY3:10A@277V AC/28VDC
+

v/

+V/

+mA -mA

Note: “PIN RING TYPE LUG” is
suggested for pannel wirring

PID500-U-0-1

PID500-U-0-1
Supply:90 to 270VAC/DC

6VA max, 50/60Hz
RLY1,2:7A@250V AC/30VDC

RLY3:10A@277V AC/28VDC
+

J_

L -

N
!

COM1 NO1 NO3 COM2/3NO2

7 6|5 4|32

www.selec.com
MADE IN INDIA

IDM

8

+TC/ -TC/ RTD3 -AOV +

1413121110 9
RTD1/RTD2/

- AOI/SSR

-Vv/

+V/

+mA -mA

Note: “PIN RING TYPE LUG” is
suggested for pannel wirring
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2. TERMINAL CONNECTIONS

PID330-U-C-1

SUPPLY : 90 to 270V AC / DC, 50 / 60Hz,6VA max

RELAY :RLY1,2:7A@250V AC / 30V DC
RLY3:10A@277V AC / 28V DC

L+ 1 10 | TC+/RTD1
N)-1] 2 11 | TC-/IRTD2/V-/I-
NO1 | 3 12 |RTD3
coM1 | 4 13 | AlV+
NO2 | 5 14 | Al I+
com23 | 6 15 | AOI+/SSR+
NO3 | 7 16 | AOI-/SSR-
24VsSs+| 8 17 | RS485+
24VSS-| 9 18 | RS485-

Note: “PIN RING TYPE LUG” is
suggested for pannel wirring

PID330-U-0-1

SUPPLY : 90 to 270V AC / DC, 50 / 60Hz,6VA max

RELAY :RLY1,2:7A@250V AC / 30V DC
RLY3:10A@277V AC / 28V DC

L+1]1 10 | TC+/RTD1
N)- 1| 2 11 | TC-/IRTD2/V-/I-
NO1 | 3 12 |RTD3
coMm1 | 4 13 | Al V+
NO2 | 5 14 |All+
com2/3 | 6 15 | AOI+/SSR+
NO3 | 7 16 | AOI-/SSR-
24V SS+ | 8 17 | AOV+
24VSs- | 9 18 | AOV-

Note: “PIN RING TYPE LUG” is
suggested for pannel wirring

PID110-U-C-1

SUPPLY : 90 to 270V AC / DC, 50 / 60Hz,6VA max

RELAY :RLY1,2:7A@250V AC / 30V DC
RLY3:10A@277V AC / 28V DC

L+ 1 11 | TC+/RTD1

(N)-| 2 12 | TC-/RTD2/V-/I-

NO1 | 3 13 | RTD3
COM1| 4 14 | Al V+

NO2 | 5 15 | AL+

coM2 | 6 16

NO3 | 7 17 | AOI+/SSR+
coms3 | 8 18 | AOI-/SSR-
24V SS+ | 9 19 | RS485+
24V SS- | 10 20 | RS485-

Note: “PIN RING TYPE LUG” is
suggested for pannel wirring

PID110-U-0-1

SUPPLY : 90 to 270V AC / DC, 50 / 60Hz,6VA max

RELAY :RLY1,2:7A@250V AC / 30V DC
RLY3:10A@277V AC / 28V DC

L+ 1 11 | TC+/RTD1
(N)-| 2 12 | TC4/RTD2/V-/I-
NO1 | 3 13 | RTD3
COM1 | 4 14 | Al V+
NO2 | 5 15 | Al l+
COM2 | 6 16
NO3 | 7 17 | AOI+/SSR+
COoM3 | 8 18 | AOI-/SSR-
24VSS+| 9 19 | AOV+
24V SS- | 10 20 | AOV-

Note: “PIN RING TYPE LUG” is
suggested for pannel wirring

10
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3. SENSOR INPUT WIRING
PID500-U PID330-U PID110-U

mA RTD1 mA RTD1

25001 000
12 12

mA RTD

00

RTD2

RTD2 RTD2

66@

RTD3

RTD3 RTD3

TC-Thermocouple (J,K, T,R, S,C,E,B,N, L, U, W, Platinel I).

V - Voltage Input (0 to 10 V DC).

mA - Current Input (0to 20mA DC)

RTD- PT100.

NOTE :1) Referinputtype selection inlevel 0 of programming menu.
2) Refer Input DIP switch selection as in point 13. on page -6.
3) For2 Wire RTD shortterminals 13 & 12.

4. CONTROL OUTPUT WIRING

Fig 1. Main/Control Output — Relay drive to load (resistive load less than 1A)

PID500-U PID330-U PID110-U
N N N
@ LOAD @ LOAD @ LOAD
NO 230VAC NO 230VAC NO 230VAC
SUPPLY SUPPLY SUPPLY
(7) - |1 - 1@ :
com com coMm

11




Installation

selec

Fig2. Main/Control Output— Relay/SSR to drive contactor (For single phase)

PID500

-U

PID330-U

PID110-U

For Relay Drive

N

(&)

Contactor Drive

LOAD ——o0
NO 230VAC
SUPPLY
(D) :
L
com

O

(&)

NO 1% 230VAC
i SUPPLY
COM
N
o0 ofl—ocijo—o L
LOAD Contactor
O N

For Relay Drive

N

@ LOAD —o
NO 230VAC
SUPPLY
(4) ;
L
COM

Contactor Drive

O

coMm

230VAC
SUPPLY

LOAD

000000)
VR
O O o/o oL
Contactor
O N

For Relay Drive

N

@ LOAD o
NO 230VAC
SUPPLY
(4) :
L
com

Contactor Drive

(3) o
NO & 230VAC
: SUPPLY
COM I‘ — ‘I
o/\o ﬁ O L
LOAD Contactor
O N

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

Fig3. Main/Control Output- Pulsed voltage to drive SSR

PID500-U PID330-U PID110-U
SSR SSR SSR
+[Q S LOAD +[Q S LOAD +[Q o LOAD
8 :+> G 230VAC @ 8 :+> <:| 230VAC @ 8 :+> G 230VAC
E _ SUPPLY E _ SUPPLY E _ SUPPLY
@Hs o @l o+ —"/@lls s+

12
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Fig4. Main / Control Output — Linear Current.

PID500-U PID330-U PID110-U

Maximum Maximum Maximum

Load 500 Load 500 Load 500

Ohms o+ Ohms o+ Ohms =
| (69 | @ |

0-20MA or ) LOAD 0-20MA or ) LOAD 0-20MA or ) LOAD
4-20mA 4-20mA 4-20mA

O,

Fig5. Main/Control Output — Linear voltage

PID500-U-C-1 PID500-U-0-1 PID330-U-C-1
i t G
0-5V
LOAD OR LOAD LOAD
(9 (0P
External Minimum - External
resistor provided Load 10K resistor provided
with unit Ohms with unit
PID330-U-0-1 PID110-U-C-1 PID110-U-0-1
(17) tD— *
0-5V 0-5V
oR | LOAD LOAD or | LOAD
Minimum - External - Minimum
Load 10K resistor provided Load 10K
Ohms with unit Ohms
Possible Output Configurations:
| Variant | Output | Analog Control | Retransmission RLY 1 RLY2 | RLY3
Relay P NP oo | ALt AL2
PID500-U Control
PID330-U |  Aout NP P NP Sutput AL2
PID110-U NP
SSR (AOI as SSR) NP NP AL1 AL2

*Note :Possible = P ; Not-Possible=NP ; Alarm=AL

When main output in Level 4 is selected as Analog Output.
Alarm 1 Relay (i.e Relay 2) act as control output.

13
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1. FUNCTIONS MENU

o e°° a\‘“ s°°\ 2
/\ / 0““’ @\“ \& 0¥ x% WW

LELL D nP FESL][EEAPISL. UESCHSCHISE ——
‘s\‘\“‘\ ) “\\“‘\
o GPLL]SPHL}—
T INPUT PARAMETERS
m
(O]
E AL o| \‘.‘Q‘\
> 2 W M M" wof \VO“‘ W «\
+ [LEUL Y SEt JEUNE)ELN WDJP-LOP-H JHYSE]HYS.HE A
>
T (’\‘°‘\ 6”‘ \‘\ ’x\“e o\\“ ) ee‘ \@e’e\
O ?‘o 00(\6 “\e oe‘\ oe(\q 0(\ / 0\3 ‘\\, ‘
< —Pb - JgRT JCSLe)[E9ChRNY H"":'.P anLn
4 w
+ ? \)«\‘Oe ‘,\\0(\ %\\\ \\\\e
> g ¢°“ ¢°“ &M“
u -no2sen -N)(dE -
(0))]
0 OUTPUT PARAMETERS (main output)
T
9 06 \\)‘ g\ 5\ \0‘6\
Q LEUL ) (ROJE)GEERGEL P -CJCYLE) H':lSt H':!SbFl._- LtLH]—j
Z \\) XS (O‘
< \9‘ 5\% 0\0 )
5 MMMM
9 '_[H ]ﬂn_un][ nn ][ﬂ I_UH HuSE
AUXILIARY OUTPUT MODES (output 2)
z2 s \0‘ S ¢ ee‘e
\a““ MW /"/\o““ %
[LEU‘L 3] l.tl_H][H ][HLI!‘I llll SEI':3 HSSE H'Z‘Sb
ALARM 2 MODULE (output 3)
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o olo 2
X - c© o © \0 & 5\0(\‘ 0\? ’b
/\ o \ae*’ B W @ o \w“

LEuty [(PrEL]HC  JeORE)RA IN(ROUESOFE]HAR ”Fn'nF' "'FH:E]—‘

o \ SN a
/%W\“@ ?\\‘ Wm
SORY|BPEN L6 1ASJFEL J[dRAPI(PNRQEL)SENG)PSEL]
SPECIAL FUNCTIONS
o /\\°°
L R\
& B
E M S "“\\ 5\°
(O] | 1 M
o| LEULS) JIZE ] i) (5e0P) COMMUNICATION
S / At SEl: JGELEEE T ELAE)( HFI..d]—‘
LEULE]! E
% \% MWQ ?/
Pb H]. ne. l:][dE"' JRAL. :"][Pb r]—
< LOCK MODULE o‘ o‘
N
* (online W
> parameters) [ﬁ HNOH——
n 2 W2
()] 20 A 2 &2
9 —[__ °0@L- JBL- 2] [ F‘"‘F
w o
> \,e\ e‘*”\\ @10\1 e‘""\'z’ e\I,‘,,\b‘ e\‘,‘,,\‘-’ e“e 5@“0
(25 —[L- L - ][._- 8[._- L - '-i][L- gL - 9o
< LOCK MODULE (levels)
O
') 'i\o“ 0\6
[ NS S 4o o2 S
?w" e ?WWW M”&\o
Lectg [PrEUPMPEPMPE[PEPE( PER[L INY(RLA dE"H]——l
—{SEPE)SEERLR- [ - :
PROFILE
(‘“ Appearance of all shaded menus dependent on selection of other parameters.
\/ Refer programming for further details.
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N
PID500U

€62-ddd
7
m
f—
m
(o]

DS
_Nlol/ Nlol/ \lold N\
e I R (D
st OmPOR O DRl mmE
] ] ] —
v 0 VYV A
N Y]
2. KEYS DESCRIPTION
Functions Key press

To enter or exit program mode

A+ YV together for 3 seconds

To change levels

Aor Vtill Level is displayed. v+A/V to
increase or decrease the level number.

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

A orV key once to view the next /
previous function.

To increase or decrease the value of a
particular function.

v+A toincrease and v +V to
decrease the function value.

To view and change parameters online

©key to view the parameter and © + A
Vto scroll through the parameters.Press
v+ A/V to change parameter value.

NOTE: The unit will autoexit program mode after 30 seconds of inactivity.

INDICATIONS AND DISPLAY

1 | Process-value (PV) Display the process temperature value.

2| Set-value (SV) Displays the value of t.he IOV\_/er display option
selected. By default display is set1 value.

3| Relay 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.

71T Indication for Tuning in progress.

8| A Indication for Adaptive tuning in progress

16
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PROGRAMMING OF LEVELS

3. LEVEL 0 - INPUT PARAMETERS

) - Display Default
R
Display Name & Description ange condition value
Input type J/E e/
Select input type as n/s/C/e/
Thermocouples: K, TR,S,CE, | y/n/L/
B,N,L,U,W. Platinel Il. U/ Y/ PEnL
INPE RTD: PT100 PI00/ AU ¥
Signal Inputs: LinearmV (-5to | 1oy /20AA8
56mV), Voltage (0 to 10V),
Current (4 to 20mA).
Refer table on page 6 for input
ranges.
£ 0nP] | Compensating N0/4€S | TCinputs. HEG
TCn ,/ RTD: Not prompted
/g
Resolution Analog E):yF:)’eS’ and |
input: +/0.1/
amiann. | thermocouple.
g/ oo
= : TC/RTD
or/o or
Temperature unit C/OF inputs. L
Display value scaling point1” |4539 to
Feed the value of the display | Display :
1 0
required at the lower value of |value scaling Analog input. U
analog input point2
0.0mA/
: . -50
Input value scaling point1 / D.E \TYO As per
1§ C.L| | Feed the lower value of the Input value Analog input. |input type
analog input signal. scaling selected.
point 2
Display value scaling point2 " \E);TSéay
r Feed the value of display : : Qoo
required at the higher value of :g?rl]ltng to Analog input. | 3333
analog input 3999
* Fixed 1°C resolution for R, S, B type thermocouple.
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i — Display | Default
Displ N D t R
isplay ame & Description ange condition| value
Input value
Input value scaling point2 scaling point1 to Analog | AS Per
1S .H| | Feed the higher value of the 0.00mA input input type
analog input signal. /56mV " | selected.
/ 1800
Reverse scaling Analo
NS L| | Display scaling points can be No/YES Ut g no
reversed. put.
Set point low
limit to max.
, e sensor range “cn
SPHL|| Setpoint high limit value. Set point — S0
low limit t03339
for analog input.
Min. range of
sensor to Set
C o1 , o point high limit. _ann
SPLL|| Setpoint low limit 21999 o Set — 200
point high limit
for analog input.

Note: 1. Whenever resolution is changed from 1t0 0.1 SPLLand SPHL is 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.

Thermocouple Compensation :

COMP = YES

Configure Yes if compensating cable is connected as thermocouple extension. Yes
should also be configured in the case if the sensor is directly connected to the terminal
without extension.

COMP =NO

Configure No if non-compensating cable is connected as the thermocouple extension.

18
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PARAMETER EXPLANATIONS :

e TEMPERATURE UNIT:

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

« 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 changed, be sure to check all
parameters.

PARAMETER EXPLANATIONS : (contd...)

DISPLAY

«SCALING FOR ANALOG INPUT:
To scale the controller, two scaling points are 9999
necessary. Each scaling point has a coordinate pair of
Display Values and Input Values. Itis recommended

that the two scaling points be at the low and high 0.0]

ends of the input signal being measured. Process

value scaling will be linear between and continue 0.00mA 2000mA O
past the entered points to the limits of the input ISC.L =0.00 |ISC.H =20.00
range. (Factory settings example will display 0.0 328'&32‘0 DSC.H = 9999

at0 mAinput and display 9999 at 20.00 mAinput.)

Reverse acting indication can be accomplished by

setting reverse scaling parameter as YES. In this case referring the above eg. for 0.00
mAinput the display will show 9999 and 20.00 mAinput the display will show 0.0

NOTE : This change will not be visible in the programming menu.

e SETPOINTLIMIT 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 set outside the safe operating area of the process.

4. LEVEL 1 - OUTPUT PARAMETERS

] - Display Default
Displ N D R
isplay | Name & Description ange condition value
Zone PID =
] nO |
EUNE| | Autotune OFF/SE/AE/AdE | PID control OFF
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. . Display Default
Displ R
Isplay Name & Description ange condition value
Tune percentage P.AU, 75 to 100 | Tune = ON PARU
Main Output Mode NE/Ed Heat-cool=NO.| €
0% to o/p A
power high (]
Output power limit; -1080 % to (-100 for
-1 n ’ uu
lower limit o/p power PID control heat - cool
upper limit (in mode)
heatcool mode)
P -H {| | Output power upper limit O/p power (I,OW PID control 100
limit to 100 %
HYSE| | ON-OFF control hysteresis |C.i to 393 Sol\rlﬁ%ﬂ: 1.0
TC/RTD:
-89t089°
Analog input: ON-OFF nn
HY G.b| | Hysteresis bias -85 to 993 | control*
as per decimal
point selected.
Main= Fd
LAl Timer %?;&2898 and control is 0.0
ON-OFF.*
Pb-1 Proportional band- heat 0to4000 cl)\lﬁtcl):g:: o
: Not F
e - Integral time 0 to 3600 sec. OS-OIC-')IE icyo
Y Not For
gre -1 Derivative time 0to200sec. ON-OFF 30
— o 0.5t0 5.0
dfRL Derivative approach control 'ZX ban dL; PID control o
rur :_ . USEP/ " cCn
L 9L.t] | cycletime LCPE/R 150 PID control UGS E
0 to 1000 i —
L YC.U] | cycle time-user R Sé(é? time /5.0
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selec
. . .. Display Default
Displ N D R
isplay ame & Description ange condition | value
AMY| | Anti-reset windup RUED/ARNL PID control | AU
Anup Anti-reset windup % 501100 % — 5.0
-9591t0988
(for 0'1. Proportional
resolution) band > 0 and
— My N or (]
afLd Manual Reset 99 too 55°L Integral time u
(for1°) -0
-985t0 5859 -
(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 Default
Displa N D t Range

Isplay ame & Description 9 condition value

Zone PID=
m | |

8 11| | Zone number itoy YES(in leveld) |
E' SPNl| Zone set point aPLLto — 0

CIEARLIES SPHL
oL - P b - 11 | Proportional band 0to4000° — 0
I £-11 | Integral time 2;23588 Pb-n>0 20
dE -1 | Derivative time 010280 Ipp-n>o 30

*NOTE: For Proportional band, Integral time and Derivative time n =1 to 4

PARAMETER EXPLANATIONS :

¢« AUTO TUNING:

Auto tuning is a function whereby the controller learns the process characteristics by itself
and automatically sets the required P,l and D values. The new P,I,D parameters will be
stored in non-volatile memory automatically. TUNE ON is indicated by ‘T’ LED blinking.
(For detailed explanations of PID parameters refer USER GUIDE).
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e OUTPUT POWERLIMITS:

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 requirement) is
available in case any process disturbances or setpoint changes occur. The output power high
limit ensures that in case any process disturbance or set point changes occur, the maximum
value of outputis limited to a value as per requirement.

o TIMER:

TIMER is main output restart time. In this main output once turned OFF will turn ON only after set
time even if the temperature has increased and is more than the set temperature. This is needed
to prevent the compressor from restarting in a short time (less than the settime).

e CYCLETIME:

There are 3 selectable modes for programming cycle time:

USEr: User can program the cycle time. The mode will be altered to AutO when put to autotune.
Usr.F: User can fix the cycle time. This has the highest priority.

AutO: This is recommended. The cycle time value is calculated automatically during autotune.

¢« 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. AutO: The value will be calculated automatically during autotune (Recommended).

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

5. LEVEL 2 - AUXILIARY OUTPUT MODES

] - Display Default
Displ R
isplay Name & Description ange condition value
ALMA/NCNE| Not for Heat-cool -
—n * 1N
A dE| | Set2Mode Ed/rEy | mode. ALMA
. | Set2 mode = Ci
SE’:E Set2Type AbS /dEU Fd/rEV. l:‘l_l_l
Not prompted if
= SPLLtO | Set2 mode = -
SEEC) | Set2Type SPHL alarm & alarm -
mode = S. Brk.
P b -L| | Proportional band-Cool | 83104000 | Heat-cool mode 0.0
CYL.E| | Cycle time-Cool g’eté’ 1600 | Pp-C>0 1S.0
1. Set2 mode = Fd /
rEV/ALrM (not
HYGL| | Hysteresis 01 t085.3°C | sensor break); Lo
2. Heat cool mode
(Pb-C=0)

NOTE: * - If set2 mode = none, no other parameters will be prompted.
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. - Display Default

Displ R
isplay Name & Description ange condition value
TC/RTD: 1. Set2
-99t09.9°c |mode=Fd/rEV
Analog input: [/ALM (EO’I 9
- -99t099 |sensor break); AA
HYSG.b| | Hysteresis bias as per nn
decimal point|2- Heat-cool
selected.  |mode (Pb-C=0)
OFF/duHI
/dULO/6ANd| Set2
|1 ! [N |
AL -1 | Aamimode /FSH! /FSLG| mode=AL | O UM
/56N
L £ CH] | Alarmlatch OFF/0N OFF
These
arameters
HOLd| | Hold Alarm GFF/OR | Dot nEf
prompted if
AL NA| | Relay status for Alarm1 £n/den | Alarm1 mode £
is OFF.

AN | Alarm Annunciator OFF/0N OFF
For Analog
retransmission

A -L 80 | Analoglow scaling ;ggg it Main output 0
= Aout in Level
4
For Analog
Y - - 49585to | output if LAA A
Analog high scaling 3334 Main output | 'S0 O
= Aout
Sensor error level For Analog
Ao Incase of sensor failure the ‘ru /1 nu | outputif 1
output can be set to high or HEGH/LES | Main output HiuH
low value of range. = Aout
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NOTE:
In HC mode only the following parameter will be prompted :-

1. Set 2 value - this parameter will be prompted as db (dead band)

2. Proportional band - cool (Pb-C)

3. Cycle time - cool (cyc.t)

In case of analog retransmission only the following parameters will be prompted:

1. A-LO: Analog low scaling.

2. A-HI : Analog high scaling.

3. S.ERR: Sensor error level.

Display is with fixed 1° resolution for TC/RTD and as per decimal point selected for analog
input.

PARAMETER EXPLANATIONS :

SET 2 MODE:
AlrM: Set2 can be programmed as alarm.
NonE: If set2 is not required it can be programmed as none.
Fd: Set2 programmed in cooling mode.(output ON when above the setpoint).
rE: Set2 programmed in heating mode.(output ON when below the setpoint)

SET2TYPE:
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:
(Refer USER GUIDE for detailed explanation).

ALARM LATCH:

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

HOLD ALARM:
When HOLD is ON, in any alarm mode, it prevents an alarm signal on power-up. The alarm is
enabled only if the process temperature is within the alarm range.

ALARM ANNUNCIATOR:

When alarm annunciator is ON, during alarm condition, visual annunciation is given by the
upper display altering between AL-NO and process temperature where NO is the alarm
number. The annunciator may be disabled by selecting function ANN as OFF.

SENSOR ERROR LEVEL :
This parameter determines the analog retransmission output level in case of sensor failure.
For eg : In case of 4-20mA retransmission output, if the sensor error level is set to High, 20mA
will be available at the output at all times incase of input sensor failure.
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6. LEVEL 3 - ALARM 2 MODULE

' ipti Display Default
Display Name & Description Range condition value
OFF/duH!
/8UL0/6RNd
| . [N |
AL -2| | Alarm 2 mode e CHl/FELD _ dUH!
/SbiM,
t £ H| | Alarm latch OFF/gn nEEF
These
HOL d) | Hold Alarm gFF/gn | parameters OFF
are not
= prompted if
AL MA| | Relay status for Alarm1 EN/dEN | Alarm 2 £n
mode is
ﬂ nn Al : A A A OFF. A -
IR arm Annunciator OFF/0N NDFF
SPLLto
3 M
CEL 3 Set 3 Value CPHL 0
These
N o
;"O' :r ?C%%?.g_c parameters
HYSE| | Alarm Hysteresis 39°C for are not . 10
Analog Input prompted |
Alarm 2
mode is
OFF./brk
-99t093°C
(for TC/
RTD);
-99t039
HYS.b| | Hysteresis bias for AIN 0.0
models
decimal
point as per
selected

PARAMETER EXPLANATIONS:

For parameter explanations refer Level 2.
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7. LEVEL 4 - SPECIAL FUNCTIONS
] - Display Default
Display Name & Description Range condition value
Pl FL| | Profile 0n/oFF S nEE
r Heat cool mode N0 /Y€ES — 0o
2O0nE] | Zone no/4ES — no
= -1y
AR 11| | Main Output ngt/ — R ¥
551
4-20; (| 1:; |/
0-20;
AOUE] | Analog output 05V Fll .‘Z.'LL! i Y-20
0-10
SUOFE| | Soft start time OFF, 110 1 bin control NFF
L 398 minutes. Y
OFF,0P
power low
HA N d| | Hand output percentage limit to O/P | PID control OFF
power high
limit.
P—— Y _
N"HAP|| Ramp mode Dgg/H"’" — OFF
YT | 1o Ramp mode
"AEE] | Ramprate 3999 10N
i _ iUu
degree/hour. =ON/HOLD.
n : 0to!440 | Ramp mode 0
AL | Soaktime minutes | =ON/HOLD.
OPE T | Sensoropen condition AUED/ARNL| PID control AUED
O tO:lgGo/o;
400to 100 % | Sensor open
FA IL| | Sensor fail power level in case of condition = n
heat-cool MANL.
mode.
-999 1o
+959 for TC
(RTD) &
_ _ -999+1o AN
b AS| | PV bias (Display Offset) +993 for — Uy
AIN models
decimal point
as per
selected.
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Display Default

Display Name & Description Range condition e
Filter time constant ggcfor’\ijéo 33 o !
Output power dampening ggcfor’\ijéo 33 gr;%lglg. output !

- TO/RTD Digplay | 1</ ATD with
NN do| | Rounding increment as per decimal ~ | resolution = 1 0

oint selected | 1°C or Analog
or analog input. | input.

Standby mode no/9€ES — no
[MSEL] | Reset NG/YES no
PARAMETER EXPLANATIONS :
« MAIN OUTPUT:

The main control output is selectable between Relay ,Aout & SSR. If main output is selected
as Aout, all the control parameters will be applicable to the output connected to Relay 2 but the
set point applicable will be Set 1 (main set point). For analog retransmission, the main output
must be set to Aout for PID control with Aout , keep it at Relay

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

« HAND OUTPUT PERCENTAGE:

This parameter can be used when a fixed percentage of output is desired. For example: If 4-
20mA analog output is being used and the desired output is 12mA, the hand percentage can
be programmed as 50%. This will ensure that the analog output available is fixed 12 mA i.e.
50%. In case of relay output models, the relay ON time and OFF time will be according to the
programmed Hand output percentage i.e. For 50% hand o/p percentage and cycle time
15sec, relay will be ON for 7.5sec and OFF for 7.5 sec.

« RAMP - SOAK:

The set point ramp feature can reduce thermal shock to the process, reduce temperature
overshoot on start-up or set point changes, or ramp the process at a controlled rate. The soak
feature can be used to hold the process at a preset temperature for a preset time.

Ramp modes:

Ramp OFF: Controller will be simple PID / ON-OFF controller with P, I, D settings /
Hysteresis setting by user or default.

Ramp HOLD: Suspends the ramp at the last value.

Ramp ON: Initiates the ramp. Ramp rate and soak time settings as programmed by the user

or default.
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e SENSOR OPEN CONDITION:

The sensor open condition is selectable between Auto and Manual. If the sensor open
condition is setto Auto, then all the relays remain off at over range or TC reverse condition.
If the selection is Manual then the sensor fail power level can be programmed as per
requirement.

o PVBIAS: (DISPLAY OFFSET)

This function is used to adjust the PV value in cases where it is necessary for PV value to
agree with another recorder or indicator, or when the sensor cannot be mounted in correct
location.

e FILTER TIME CONSTANT:

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

e ROUNDING INCREMENT:

This feature can be used to round off the display to a higher value than "1" in cases where
the process input and in turn the display is fluctuating. Rounding selections other than 1
cause the process value to round to the nearest rounding increment selected. For
example, a rounding increment value of 5 causes 122 to round to 120 and 123 to round to
125. This parameter is not applicable when the resolution is 0.1(for TC/RTD). Set point
values, Set point limits, Alarm values, Input Scaling values, and Analog Scaling values are
not affected by rounding. The rounding increment is for controller’s display only and does
not affect (improve or degrade) the control accuracy of the unit.

e STANDBY MODE:
This feature is useful during machine wiring. If standby mode is selected as YES, the
following conditions exist:
a. All displays are OFF.
b. All outputs are OFFi.e. R1,R2, R3LEDs are OFF.
c.MLEDis ON.
d. Analog outputis limited to the lower range.
e. All front keys are disabled.
f. Access to configuration enabled.
The STND status is preserved on Power OFF.

e OUTPUT POWER DAMPENING:

This parameter entered as a time constant in seconds, dampens (filters) the calculated
output power. Increasing the value increases the dampening effect. Dampening times
longer than, say, one-twentieth to one-fiftieth of the controller’s integral time may cause
controllerinstability. This parameteris valid only for analog output models.
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LEVEL 5 - COMMUNICATION PARAMETERS

] - Display Default
Displ R

isplay | Name & Description ange condition value
=TT 0o/ | 38ey nn
bAld] | BaudRate / 56 /11582 3600
AddM| | Communication station No. ! to 99 — ’

nNnn ]
) NONE/EUEN
Par i — | none
[N}
SteOJP| | Stop bit /e — !
CONNECTION DIAGRAM
\\Master
RS232C 485
CONVERTER
<>
- [+
B I I Y 3 [ Y I Y N [
S el =1 = 225 — % I = 2258 —%
RN - |12 RS485 - " RS485 . " RS485
: 8l - etz 1 + |2t
S ) 8 . - .
2 1T §. o - ~ e §. . - o e
§' 2 i -E ol © o« .gs‘_é 8l o « _;§§
ag = - [Fe> z = e
=1 P L | = [SOF - — = )
- il & o~ T feas &~ ERCEY:
g- o < 'Egg Ia] _+¢§ o _+¢§
SLAVE 1 SLAVE 2 SLAVE 32
Note: RS485-RS232 Converter

1. Maximum 32 slave controllers can be connected to the master. | Part no.- AC-RS485-RS232-01
2. The total cable length should not exceed 500 meters.

3. Use shielded twisted -pair cables for RS485 connections.

4. Use terminators having a resistance of 100ohm (%2 watt).

5. PID330-U Pin number 17,18 PID110-U Pin number 12,11As per HSG Dig.
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8. LEVEL 6 - PROGRAMMABLE PARAMETER LOCKOUT MODULE
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# If LOCK selection is LEVEL, The following parameters will be prompted.

Display Default

Display Name & Description Range condition value
UNLY/NERD
' - 0] | LockLevel 0 unLEE — TR
UNLY/NERd
' — 1] | Lock Level 1 7L5[é € S IR
3 UNLY/NERD
t - 2| | LockLevel2 U/Lﬁ[é € — =
9 UNLY/NERJ
| - 3] | LockLevel3 U/LEEQ € - IR
T UNLY/NERD
{ - 4] | LockLevel4 uaLErE -~ UnLe
C UNLE/PER
L - §|| LockLevel 5 L/'LEEH — oLy
UNLE/NER
L - 9| | LockLevel9 U/Lﬁ[lf — oLy
FHOLG] | Change password id-n/id-Y — id -1
MEVY | New password — NEW = Id-Y 0
NOTE:
UNLK - Full access to the particular level / parameter.
READ - Particular level / parameter can be read but not edited.
LOCK - No access to the particular level / parameter.
IDM Level
(Blinking) Display Parameter Description
= e = ﬂ\ﬂdﬂE/E rr 'dn Independent Downloader Module
E gile #VKey ViKey ueL Upload from product to IDM
| (n}
E TAKey Aoy anL Download from IDM to product
V—Key> anL xr dnNEJ/ETT ane Operation Successful
— +AKey
(Blinking) Err Operation unsuccessful
Note :

1) IDM Level - IDM should be connected before powering on the unit to enter in IDM level.
2) Long press aorv key for 3 sec to exit from IDM mode.

Caution: After Downloading, switch of the unit and then remove the IDM
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LEVEL 9 - PROFILE CONTROL :

. T Display Default
Display Description Range condition value
Full profile repeat cycle count 0 to 99 !
Profile number 1t0 10 :
T EPL Current profile repeat cycle 0'to 99 |
count
Power down resume status | ArSt/ StOP /rESU ANGE
Liny Link Profile NO/1to 10 In level 4, no
ALnAd Alarm duration 1t0 99 sec When 3
g EUH Deviation hold dS/En = ON a5
Start from step number 1to 16 PreL !
Number of steps in current \
CLEP profile Number (1 to 16) )
Auxillary output nA/OFF/ON/ALIM nA
Program target temperature |  SPHL to SPLL 0
E- Program ramp time (Hr.Min)|  00.00 to 99.59 a.0i

To make profile:

- Program the ramp temperature, time etc for each step.

- Note Full profile Repeat and program repeat to be set 1 if profile is not to be
repeated. By programming Repeat profile=0, the profile is repeated indefinitely
- Current Profile Repeat is the no . of times the current profile is to be repeated.
- Full profile Repeat is the no. of times the full profile is to be repeated. This is
advantageous in cases when a profile is linked with another profile.

ONLINE DISPLAY OPTION

This function allows user to view online display options.
Note: The parameters shown below are not prompted if they are locked in level 6

DISPLAY DESCRIPTION DISPLAY CONDITION
Set point 1 —

Online access for Set 2 not

5 : valid if Auxillary output =
Sttc Set point 2 Sensor Break / OFF /

Retransmission
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DISPLAY DESCRIPTION DISPLAY CONDITION
Online access for Set 3 not
CEE3 Set point 3 valid if Alarm mode =
Sensor Break / OFF.
Online access for Auto tune
EUNE Auto tune is not valid if PB-Heat=0
and HC =no or PB-Cool=0.
This parameter is not
M
HANd Hand output percentage orompted if Pb- H = 0
Ph-1 Proportional band - heat —
. Integral time is not
A=l Integral time prompted if PB =0
- . Derivative time is not
okt - Derivative time orompted if PB = 0
Manual reset is prompted
Al Manual reset only if Integral-main=0
and PB-heat > 0.
PL-T Proportional band - cool This parameter is prompted

only if HC = yes.

-2
'
U
0

Ramp set point

This parameter is prompted
only if Ramp is ON / Hold.
This parameter is read only
and cannot be altered.

This parameter is read only

nr
PE! Output percentage and cannot be altered.

Note: This parameter is
cOAvr Elapsed soak time prompted only if Rampis ON/

Hold. This parameter is read

only and cannot be altered.
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DISPLAY

DESCRIPTION

DISPLAY CONDITION

N

Temperature unit

Note: This parameter is not
prompted for 0-10 V / 4-20mA.
This parameter is read only
and cannot be altered.

Alarm acknowledge 1

Note: This parameter is
prompted only if Alarm1 is ON
and Latchis ON.

Alarm acknowledge 2

Note: This parameter is
prompted only if Alarm2 is ON
and Latchis ON.

Blank

Elapsed soak time

Note: This parameter is prompted
only if Ramp is ON/HOLD and if
P.sel is Pr. This parameter is read

only and cannot be altered

0 i o 20
n O g ' o (]
- o mC mJ M| |[m

r

PrFL

RUN/STOP/HOLD only if
Profile=ON in Level 4.

0
M
=2
(o

Profile number

Displays the current Profile
number only if Profile = ON in
Level 4.

(M)
(N
(N
0

Profile step number

Displays the current step
number of the running profile
only if Profile =ONin Level 4.

pe
=
(mp]
N

Profile time remaining

Displays the time remaining for
the current step only if Profile
=ONinLevel 4.

NN
-
0
un

Profile elapsed time

Displays the elapsed time for
the current step only if Profile
=ONinLevel4.
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DISPLAY

DESCRIPTION

DISPLAY CONDITION

Auxiliary output status

ON / OFF / Not applicable /
Alarm only if Profile = ON.

Program temperature

SPLL to SPHL only if
Profile = ON.

Program ramp time

00.00 to 99.59 only if
Profile = ON.

PROFILE PARAMETER :

Auxiliary output settings :

OFF = The auxiliary output will be OFF during the step

ON = The auxiliary output will be ON during the step

NA = The Auxiliary output does not have any interference with the step and that
its output will be dependent on the settings done in Level 2

ALARM = Alarm can be programmed for specified duration at the end of each step.

1.When entering the time set points, use total elapsed time, not the time

differences between steps. i.e enter the relative time from the start of

profile

2.While linking a profile with another , note that the time is to be started from
0 for the next linked profile. (and not to the relative time from the previous

profile).

3.All 8 profiles can be linked resulting in a total of 160 steps. 160 steps can
be repeated up to 99 times.
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PROFILE PARAMETER :

Options of Power down resume :

Stop : The profile is in STOP mode at every power ON. To run profile, select RUN

command.

Restart : The selected profile is automatically re-started at power ON ( without
issuing RUN command) from start.

Resume : The selected profile is resumed from the same point at power ON that was
during power OFF. Note here that if the Process value has dropped to a
certain value then the process is in HOLD mode (i.e. Ramp SP and

elapsed
time is not changed ) till the PV reaches the ramp sp value (the PV value
which was at power OFF ), Thereafter process resumes.

To Tune the instrument :

1. Select(PT FL] = ONin Level 4

2. Set the set point SET1 (from online) at which the instrument is to be tuned. Since
there is only one set of PID parameters, set SET1 to a value at which max.
optimization in the process is required.

3. Also note that during ramp up/down, PD control is performed. Only during soak
time is the full PID operational. Hence it is also advisable to tune at soak
temperature.

4. To initiate tuning, set TUNE ON (from online). Tuning is indicated by the tune LED
(T) blinking.

5. Tuning will be terminated if SET 1 is less than ambient ( Room Temperature).

6. After the tuning is OVER, P, |, D, DAC, Cycle time are calculated internally. One
can alter or view these values in Level 1.

7. Select(PF Fi) =ONin Level 4.

To run the profile :

. Ensure[PT FL] = ON in Level 4 with all parameter settings are desired.

. From online display options , Select Profile No (Pr.No) to desired value.

. From online display options, Select Profile (PrFL) as RUN.

. Once the Run command is issued, all the profile related online parameters are
enabled. One can view / alter any of these online parameters.

5. To hold a profile, select Profile (PrFL)= Hold. This will hold the Ramp-SP and
Elapsed time at the last value.

6. To re-start, select Profile ( PrFL) = RUN.

7. To alter / skip the running step, select running ramp / time parameters from online.

8

9

S WN =

. One can modify the other steps (if required) in Level 3.

. Note that the profile related parameters ( Repeat, Power down resume, no. of
steps, Link ) will NOT be re-loaded in running profile if altered while the profile is in
RUN/HOLD mode, & from online parameter menu.

36



User Guide selec

USER GUIDE

PID - time proportioning
"TAUTO TUNING: with auto reset & rate

Auto tuning is a function whereby the controller
learns the process characteristics by itself and Temp. |fProportionaI band

automatically sets the required P,I and D values. Reduced overshoot
The auto-tuning function can be activated at arygt point
time during the process after power ON , while
temperature is rising or when control has
stabilized. Autotune is indicated by T LED blinking gy

. Time
After the auto tuning procedures are completed,
the T LED will stop flashing and the unit will
revert to PID control by using its new PID values.

The PID values obtained are stored in the nonvolatile memory.

The auto-tuning is applied in cases of :

o Initial setup for a new process

® The set point is changed substanitally from the previous auto-tuning value.
® The control result in unsatisfactory.

The following controller parameters are automatically adjusted by Auto- tune
according to the characteristics of the process:

Proportional Band (Pb-1)

Integral Time (It-1)

Derivative Time (dt-1)

Input Filter (FtC)

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

ADJUSTMENT SEQUENCE SYMPTOM SOLUTION
Slow Response Decrease PB
(1) Proportional Band (PB)
High overshoot or Oscillations Increase PB
Slow Response Decrease IT
(2) Integral Time (IT)
Instability or Oscillations Increase IT

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

High Overshoot Increase TD
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e PROPORTIONAL BAND:
Proportional band is the area around the set point where the controller is actually

controlling the process; the output is at some level otherthan 100% or 0%.
Proportional band is expressed in terms of degree centigrade.
If the proportional band is too narrow an oscillation around the setpoint will result. If the

proportional band is too wide the control will respond in a sluggish manner, could take a
long time to settle at set point and may not respond adequately to upsets.

e MANUAL RESET:

Virtually no process requires precisely 50% output on single output controls or 0% output
on two output controls. The adjustment called manual reset allows the user to redefine the
output requirement at the setpoint. A proportioning control without manual or automatic
reset will settle out somewhere within the proportioning band but likely not on the setpoint.

e INTEGRAL TIME:

Integral time is defined as the time, in seconds, which corrects for any offset (between
setpoint and process variable) automatically over time by shifting the proportioning band.
Integral action (also known as “automatic reset”) changes the output power to bring the
process to setpoint. Integral times 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
unstable process with excessive overshoot. Integral times that are too slow (large times)
cause a slow response to steady state errors. Integral action may be disabled by setting
the time to zero. If 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 offset (“MNL.r" initially set to zero) to eliminate steady state errors. The controller
has the feature to prevent integral action when operating outside the proportional band.
This feature is called “antireset wind-up”.

o DERIVATIVE TIME

Derivative 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 time is calculated in seconds. Increasing the derivative
time helps to stabilize the response, but too much derivative time coupled with noisy
signal processes, may cause the output to fluctuate too greatly, yielding poor control.
None or too little derivative action usually results in decreased stability with higher
overshoots. No derivative action usually requires a wider proportional and slower integral
times to maintain the same degree of stability as with derivative action. Derivative actionis
disabled by setting the time to zero.
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o DERIVATIVE APPROACH CONTROL.:

Derivative approach control (DAC) helps in reducing overshoot at startup. The control
output cutoff point is derived as DAC x Proportional band. Note that the DAC value is
automatically calculated and fed after auto tuning (if tuning is initiated at startup).

o AUTO-TUNE OF HEAT/COOL SYSTEMS:

During Autotune of heat/cool systems, the controller switches the cooling output (O2) ON
and OFF in addition to the heat output (O1). The heat/cool overlap deadband parameter
(db in Level 2) determines the amount of overlap or deadband between the two outputs
during Autotune.

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
have an effect on the PID constant determination.

Some water cooled processes exhibit an extreme non-linear gain characteristic. That is,
the process cooling gain starts very high and flattens out deeper into the cooling region.
This effect may result in regular oscillations at setpoint as the controller applies heat to
counteract the effect. These processes may benefit from a lower cooling fan setting
and/or 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 adjusted to the process.

Self Tune (ST) : It is used where modification of PID parameters is required
repeatedly due to frequent change in process condition eg. Setpoint.

e Tune LED blinks at slower rate when Self-tuning is in progress.

e At the completion of self-tuning, Tune LED stop blinking.

— Proportional band Reduced overshoot

Temp. t

Set point

Time —
e Self-tuningis initiated under the following conditions :
1)  When setpointis altered.
2) Whentune modeis altered. (TUNE=ST)
o ST will start only if PV < 50% of setpoint.
o ST will work only when ACT=RE.
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Adaptive Tune (ADT) : It is used where modification of PID parameter is required
repeatedly due to frequent change in process condition eg. Set point , Change in
environmental conditions etc.

Adaptive Tune LED blink’s at faster rate when Adaptive tuning is in progress.
ADT LED will stop blinking after completion of the tuning process

Running . Changed
condition : condition

SPT| - -\ :

SP1 | [ N Ndaptive

tuning

e ALARMMODES:

1. Absolute alarms (Independent Alarm):

Absolute alarm is a self-existent alarm independent of the main set point.For eg. If the
main set point is 100°C and absolute alarm is 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 rises above set point to a
pre-settemperature above scale minimum. Refer Fig: d.

Full scale Low Alarm: sets off alarm signal when temperature falls below setpoint to a
pre-settemperature above scale minimum. Refer Fig: e.

Time

2.Deviation alarms (Error alam):

This alarm is activated at an error on the main set point. For eg. If the main set 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 pointi.e.
At95and 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: sets 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-settemperature above or below the set point. Refer Fig: c.
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3.BREAKALARM:
Break Alarm: sets off alarm signal when sensor break /under range occurs.

Deviation high alarm Deviation low alarm Deviation band alarm Full scale high alarm Full scale low alarm

= | 4 4 |

SP SP SP SP SP
setpoint setpoint setpoint setpoint setpoint

7 7
A /

N N

N\

al

Fig: a. Fig: b. Fig: c. Fig: d. Fig: e.

e Zone PID:

There are 4 control Zones each having a set point and associated P, | and D values which

can be programmed as per the process requirements. A control Zone is selected

automatically and implemented as per the set value programmed, to accommodate

changing process requirements. The corresponding P, |,D values will be used to control

the process. The main advantage of Zone PID is in processes where there is a

requirement of frequent tuning, due to change in setpoint. Consider a case where the

process needs to be controlled at two different set points: 100°C and 400°C.

The Zone set points may be programmed as:

1. Zone setpoint 1 (Level1) : 150°C (This implies that for 0 < set1 <150, Zone1 PID
values will be considered.)

2.Zone setpoint 2 (Level1) : 450°C (This implies that for 150 <set1 <450, Zone2 PID
values will be considered.)

The P, I, D values for the respective Zones can be manually fed or can be tuned

automatically.

How to tune the Zones
NOTE: Zone setpointis not the tuning setpoint.

To tune, say, Zone 1 program the following:
1. Set1 (Online) = 100°C (foreg.) (Zone 1:0-150°C)
Note: * Set1<Zone setpoint 1.
» The PID settings derived after tuning are storedin Zone 1.
- Aftertuning, for 0 < Set1 < 150°C, PID settings of Zone 1 are applicable.

41



Configuration Record Sheet

selec

2. Program Tune =ON (in Level 1 or Online)

3. Aftertuning the controller is automatically loaded with the new PID values.

Now to tune the next Zone, Zone 2, program the following:

1. Set1(Online)=400°C (Zone 2:150 - 450°C)
Note: < Zone Setpoint 1< Set1<Zone setpoint 2.
* The PID settings derived aftertuning are stored in Zone 2.

- Aftertuning, for 150 < Set1 <450°C, PID settings of Zone 2 are applicable.
Similarly, the four different Zones can be programmed.

ERROR INDICATION

Error Indication

Error Description

Sensor Over Range

T
-]

Sensor Under Range

eEne

Error while Tuning
1) Sensor Break while Tuning

2) Change of PV at a Rate<1°C/10 min while tuning
3) Tuning cycle error
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Model No: PID500-U-0-1 / PID500-U-C-1
PID110-U-0-1 / PID110-U-C-1
PID330-U-0-1 / PID330-U-C-1

Claimed Accuracy: + 0.25% of full scale +1 digit (After 20min warmup time)

Standard used for calibration of the product is traceable to NABL

The calibration of this unit has been verified at the following values:

CALIBRATION CALIBRATION
o DISPLAY DISPLAY
SENSOR TEMP (°C) ° SENSOR VALUE
( 0.1 resolution) VALUE (°C) ( 0.1 resolution) VALUE
K 7305600 7305600 Voltage > >0
i ' (VDC)
1350 1350 10.0 10.0
00 00 Current 0.0 0.0
PT100 500.0 500.0 (mA)
800.0 800.0 20.0 20.0

The thermocouple / RTD curves are linearised in this microprocessor based product, and
hence the values interpolated between the readings shown above are also equally
accurate, at every pointinthe curve.

Unit is accepted as accuracy is withing the specified limit of claimed accuracy and
certificate is valid upto one year from the date of issue.
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