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1. Installation and Basic Operation

1.1 What Instrument Do | Have?

Thank you for choosing this Temperature Controller.

This Chapter takes you through step by step instructions to help you to install, wire, configure and use the
controller. This and other related handbooks can also be downloaded from www.eurotherm.co.uk.

The controller may have been ordered to a hardware code only or pre-configured using an optional ‘Quick Start’
code. The label fitted to the side of the sleeve shows the ordering code that the controller was supplied to
where the last two sets of five digits show the Quick Code. If the Quick Code shows XXXXX/XXXXX the
controller will need to be configured when it is first switched on.

1.2 Unpacking Your Controller

The following items are included in the box:-

»  Controller mounted in its sleeve

*  Two panel retaining clips mounted on the sleeve
* IP65 sealing gasket mounted on the sleeve

*  Component packet containing a snubber for each relay output (see section 1.6.1) and a 2.49Q resistor for
current inputs (see section 1.5.3)

*  User Guide Part No HA027985 (3216); HA028005 (3116)

1.2.1 Dimensions

A general view of the controller is shown below together with overall dimensions.

“ > < >
EUROTHERM L4 ~—
~
-
Label showing [ ==3.__ Panel retaining
=~ .
48m.m ol | Order Code clips
(1.89in) I ) ) . -
| Serial Number including date of manufacture -
n < . — i
Latching ears R _——

[ §
P65 Sealing Gasket

Part No HA027986 Issue 2.0 May-04 1-5
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1.3 Order Code
3116
Model Power | Input/output | X | Output | Fascia Product Manual Quick start code
supply | 1 & output 2 AA colour | Language Language
3116 cc Optional
Power Supply Output AA Product Language
R | Relay (Form C) Manual Language
VH | 110 =240V ENG | English
FRA | French
Input/output 1 & Output 2 Fascia colour GER | German
1/01 OP2 Code G | Green SPA | Spanish
Logic I/0 | Relay LR Silver
Relay Relay RR Quick Start Code
Logic I/0 | Logic OP | LL See Switch On
section
3216
Model Power | Input/output | X | Output | Comms, CT & | Fascia Product Manual Quick start
supply | 1 & output 2 AA Dig input colour Language | Language | code
3216 Optional
Model Output AA Fascia colour
CC | Controller Relay (Form C) G Green
CP | Programmer 1 X 8 Not fitted Silver
segment
Power Supply Communications, CT & Digital Product Language
VL | 20 -29V Input Manual Language
VH | 110 -240v X| Not fitted ENG | English
RS485 2-wire & FRA | French
Input/output 1 & Output 2 Dig in GER | German
op | op 2| X|L R?Z?Z 2-wire & A | italian
1 2 Dig in :
L | X | Logic /O 4] c| L[ Rs485, CT & Digin SPA_| Spanish
L | L | Logicl/O + logic 2] C| L[ RS232, CT&Digin Quick Start Code
op X| X| L | Digital input only See Switch On section
L R Logic I/0 + relay X| C| L | CT & Digital input
R R Relay + relay
D D DC OP + DC OP
L D Logic I/0 + DC
op
R DC OP + Relay
X Not fitted
1-6 Part No HA027986 Issue 2.0 May-04
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1.4 Step 1: Installation

This instrument is intended for permanent installation, for indoor use only, and enclosed in an electrical panel.

Select a location which is subject to minimum vibrations and the ambient temperature is within 0 and 55°C (32 -
131°F)

The instrument can be mounted on a panel up to 15mm thick
To ensure IP65 and NEMA 4 front protection, mount on a non-textured surface.

Please read the safety information in Appendix A before proceeding and refer to the EMC Booklet part number
HA025464 for further installation information.

1.4.1 Panel Mounting the Controller

1. Prepare a square cut-out in the mounting panel to the size shown below. If a number of controllers are to
be mounted in the same panel they should be spaced as shown.

2. Fit the IP65 sealing gasket, if required, behind the front bezel of the controller
Insert the controller through the cut-out

4. Spring the panel retaining clips into place. Secure the controller in position by holding it level and pushing
both retaining clips forward.

5. Peel off the protective cover from the front of the display

45 mm -0.0+0.6
| 1.77 in  -0.00, +0.02 |
>

45mm -0.0+0.6
1.77 in  -0.00, +0.02 Panel cut-out

Recommended minimum spacing of controllers

10mm _>| |<_ I 38mm

(0.4 in) (1.5in)
(Not to
scale)

1.4.2 To Remove the Controller from its Sleeve

The controller can be unplugged from its sleeve by easing the latching ears outwards and pulling it forward out
of the sleeve. When plugging it back into its sleeve, ensure that the latching ears click back into place to
maintain the IP65 sealing.

Part No HA027986 Issue 2.0 May-04 1-7
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1.5 Step 2: Wiring

Warning

Ensure that you have the correct supply for your controller

Please read the SAFETY and EMC INFORMATION Appendix A before proceeding
Check the order code of the controller supplied

1.5.1 Wire Sizes
The screw terminals accept wire sizes from 0.5 to 1.5 mm (16 to 22AWG). Hinged covers prevent hands or
metal making accidental contact with live wires. The rear terminal screws should be tightened to 0.4Nm (3.5lb
in).
1.5.2 Terminal Layout
3116
Input/Output 1 + | = =
1A AA IH>
Relay or Logic Output or | 'Y Il Dl . ‘* I:I r . Output AA
. AB [
Digital Input = hig - I:I ﬁ . g Changeover Relay
Output 2 < ‘k I:I “’
Logic or Relay Il I I:I
« . .
Line Supply —> I:I T
112490
85 to 264Vac 50/60Hz — I:I > 1
OR T/C  Pt100 MA mvV
Low Voltage Supply - PV Input
24Vac/dc —
3216
Input/Output 1 — —
Input - Digital & Tt —k CT in H id
Output - Relay or | * JL f CT in/ c r Changeover Output AA
B g H ' bigin > 1% Reta
Logic or DC Digin = [ y
<« Digin 1 >
Output 2 I
. 2B HD
Relay or Logic or DC <« l o Com . PV Input
—» A+/Rx * +
Line Supply — |:|| +
l|[n V- 12.49Q
85 to 264Vac B-/Tx l l - i iy -
50/60Hz T/C Pt100 mA mvV
or L N
= Digital Communications
Low Voltage Suppl —»
& PRY RS232
24Vac/dc 24 .
—> Connect directly to comms port of PC
— RS485
Daisy chain to further controllers/comms converter to PC
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1.5.3 PV Input (Measuring Input)
e Do not run input wires together with power cables
¢ When shielded cable is used, it should be grounded at one point only

e Any external components (such as zener barriers, etc) connected between sensor and input terminals may
cause errors in measurement due to excessive and/or un-balanced line resistance or possible leakage
currents

Thermocouple Input
e For thermocouple input use the correct thermocouple compensating cable, preferably shielded
RTD Input

e The resistance of the three wires must be the same. The line resistance may cause errors if it is greater than

22Q
Linear Input (mA or V)
e Aline resistance for voltage inputs may cause measurement errors » R
e Volts input (input resistance 100KQ). An external adaptor is required, Part No. —» ’ & -
SUB21/11

e For mA input connect the 2.49Q burden resistor, supplied, across the + and - input

1.5.4 AA Output Relay
e Changeover relay (Form C) rated 2A 264Vac resistive

1.6 Input/Output 1 (Relay or Logic or DC - Optional)

e This is optional and may be logic input, logic or relay output, or 0-20mA dc output (3216 only):-

Output Relay Normally open (Form A), 2A 264Vac resistive
Logic Drive to SSR (not isolated)
Logic level On/High - 12Vdc at 5 to 40mA max
Logic level Off/Low - <100mV <T100pA
DC (3216 only) | 0-20mA, load 500Q max, cal accuracy 1% +100pA offset
Input Logic (Digital) Contact closure 12V @ 5-40mA
Contact open > 500Q
Contact closed < 200Q

1.6.1 Output 2 (Relay or Logic or DC - Optional)
e This is optional and is output only. It may be relay or logic output or 0-20mA dc (3216 only).

General Note About Relays Switching Inductive Loads
High voltage transients may occur when switching inductive loads such as some contactors or solenoid valves.
Through the internal contacts, these transients may introduce disturbances which could affect the performance
of the instrument.

For this type of load it is recommended that a ‘snubber’ is connected across the normally open contact of the
relay switching the load. The snubber recommended typically consists of a 15nF capacitor and 100Q resistor
connected in series. A snubber will also prolong the life of the relay contacts.

WARNING

When the relay contact is open or it is connected to a high impedance load, the snubber passes a
current (typically 0.6mA at 110Vac and 1.2mA at 240Vac). You must ensure that this current will not
hold on low power electrical loads. If the load is of this type the snubber should not be connected.
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1.6.2 Digital Communications (optional and available in 3216 only)

Digital communications uses the Modbus protocol. A list of ModBus parameter addresses is provided at the end
of this manual.
The interface may be ordered as R5232 or RS485 (2-wire).

For further details see Series 2000 Communications Handbook Part No HA026230 available on
www.eurotherm.co.uk/controls.

RS232
Screen Connections
Com \ \ E@ HD Common
Lk @ HE Rx
 — \_| Rx ’ ’ @ HE Tx
L
= Local Ground
Daisy Chain to further
controllers
—
220Q termination resistor on f‘ RS485
last controller in the line — Connections
Scrfen 220Q termination resistor k
Com c Com i’ ! E@ HD Common
om TN
— RXA T @ HE Rx
Rx RxB

=_|Rx
>

) Re " > , Y (] HF T
X — —

TxB = Twisted pairs

|

RS232/RS485 2-wire communications
converter eg KD485

1.6.3 Current Transformer/Logic Input (optional and available in 3216 only)
A current transformer can be connected directly to the controller to monitor the actual rms ac current supplied
to an electrical load.
Current Transformer Input (CT)
e CTinput current 0 to 50mA rms (sine wave, calibrated) 50/60Hz, the
burden resistor, value 10Q, is fitted inside the
controller. It is recommended that the current
transformer is fitted with a voltage limiting device,
such as two back to back zener diodes between 3 and 10V
and rated for 50mA.
e CTinput resolution  0.1A for scale up to 10A, 1A for scale 11 to 100 Amps. (Other ranges may be
available)
e CTinput accuracy +4% of reading
Logic Input (LA)
A digital (logic) input from a volt free contact can be configured to select Setpoint 2, Keylock, Run/Hold, Timer
Reset, Alarm Acknowledge or Auto/Manual.
e Digital input Contact closure 12V @ 5-40mA
Contact open > 500Q
Contact closed <200Q

Note: This supplies 12Vdc up to 10mA to terminal LA

A The common connection for the CT and the digital input is shared and is, therefore, not isolated.
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1.6.4 Power Supply

1. Before connecting the instrument to the power line, make sure that the line voltage corresponds to the
description on the identification label

2. Use copper conductors only
For 24V the polarity is not important

4. The power supply input is not fuse protected. Fuses should be provided externally
. For 24 V ac/dc fuse type T rated 2A 250V
e For 85/265Vac fuse type T rated 2A 250V

Safety requirements for permanently connected equipment state:

e A switch or circuit breaker shall be included in the building installation
e It shall be in close proximity to the equipment and within easy reach of the operator
e It shall be marked as the disconnecting device for the equipment

Note: a single switch or circuit breaker can drive more than one instrument

1.6.5 Example Wiring Diagram

This example shows heat/cool temperature controller where the heater control uses a SSR and the cooling
control uses a relay.

L
Heater
Controller fuse Relay output fuse
fuse
Solid State 1A cT (A ([
Relay — f — D Snubber*
(e.g TE10) 1B C U as [
2A LA [— AC
3216 L
28 HD Vi )
— = L Cooling or
Heater + alarm relay
— TIIL HE V+
— — — T/C
(— N HF V- -
N
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1.7 Step 3: Switch On
A brief start up sequence consists of a self test in which all elements of the display are illuminated and the
software version number is shown. What happens next depends on one of two conditions;-
1. The instrument is new and has been supplied un-configured (go to section 1.8)

2. The instrument has been supplied configured in accordance with the Quick Start code (go to section 1.10)

1.8 Initial Configuration

If the controller has not previously been configured it will start up showing the ‘Quick Configuration’ codes.
This is a built in tool which enables you to configure the input type and range, the output functions and the
display format.

the set selected, the lower section shows the five digits which make up the set. Adjust these as

The quick code consists of two ‘SETS’ of five characters. The upper section of the display shows GEE |
follows:-.

1. Press any button. The # characters will change to ‘- the first one flashing. /' indicates the option is not
fitted

2. Press @ or Do change the character currently flashing to the required code shown in the quick code
tables.

3. Press to scroll to the next character. If you need to return to the first character press @. Whenall
five characters have been configured the display will go to Set 2.

Mo
When the last digit has been entered press @) again, the display will show Press @ or (O to YES.

The controller will automatically go to the operator level. Now go to section 1.10.
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SET 1

o

]
To configure PV To configure To configure Input/Output 1 To configure Output 2 To configure Output
Input type Range AA
Thermocouple C =°C Full Range Control OP (relay/logic/DC) Control OP Control OP (relay only)
B = Type B = °F Full Range Table A (relay/logic/DO) Table A
| = Type ) 0 = 0-100.00C Table A
K = Type K 1 = 0-200.00C Retrans OP - 3216 only (DC Retrans OP — 3216 only
only) (DC only)
L =Typel 2 = 0-400.0°C
Table B Table B
N = Type N 3 = 0-600°C X X
Alarm OP (relay/logic) Alarm OP (relay/logic) Alarm OP (relay only)
R =TypeR 4 = 0-800°C
Table C Table C Table C
S=TypeS 5 = 0-10000C
Logic Input Table D
T=TypeT 6 = 0-12000C
C = Custom 7 = 0-1400°C
RTD 8 = 0-16000C Table A Table B - 3216 Table C Table D
only
P = Pt100 PRT 9 = 0-1800°C
Control Retrans Alarm Logic Input
Linear G = 32-212.0°F
H = Heat PID 4-20mA (energised in alarm) M = Manual
M = 0-50mV H= 32-392.0°F )
C = Cool PID D = WSP 0 = High L = Key lock
2 = 0-20mA J=32-752.00F . )
o (H & Cinclude | E=PV 1=Llow P = Setpoint 2
4 =4-20mA K = 32-11120F
4-20mA) F=0P 2 = Deviation high U = Remote SP
L = 32-1472°F _
o JO_ /H(:t(l ) Retrans 3 = Deviation low comms
M = 32-18320F n/ott (logic _
& relay); 0-20mA 4 = Deviation band W = Alarm ack
N = 32-21920F ’ R = Run/hold
PID (0-20mA) N = WSP (de-energised in alarm)
P = 32-25520F . T = Reset
XInany column | o _ 32-29120F K = Cool Y=PV 5 = High _
= not fitted On/off (logic | z=o0p 6= Low V = Recipe 2/1 select
T = 32-32720F .
& relay); 7 = Dev high
PID (0-20mA) 8 = Dev low
9 = Dev band
SET 2

(Not available on 3116)

mEE

To configure Input CT

To configure Digital Input

To configure Lower Display

Scaling
1 =10 Amps W = Alarm Ack T = Setpoint (standard)
2 = 25 Amps M = Manual P = Output power %
5= 50 Amps R = Run/hold R = Time to run
6 = 100 Amps L = Keylock E = Elapsed time
P = Setpoint 2 1 = First Alarm setpoint
X in any column = Not fitted T = Reset A = Amps

U = Remote setpoint comms

V = Recipe 2/1 select

D = Dwell/Ramp

N = None

Part No HA027986
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1.9 To Re-Enter Quick Code mode

If you need to re-enter the ‘Quick Configuration’ mode, power down the controller, hold down the button,
then power up the controller. Keep the button pressed until ‘ZJ I £’ appears. You must then enter a passcode
using the @ or O buttons. In a new controller the passcode defaults to 4. If an incorrect passcode is

entered you must repeat the whole procedure. You can then re-configure the controller through the Quick
Codes.

Note:- If the quick codes re-appear with decimal points between each character this means THE QUICK
CODES MAY NO LONGER BE VALID. This is because a parameter (not necessarily a Quick Code parameter)

which is available in the controller in a deeper level of access* has been altered. You can, however, re-adjust
YES
the Quick Codes again at this point (or proceed to the E#!T state) to re-configure the controller.

* The procedure for a full configuration is described in later chapters of this handbook.

1.10 Pre-Configured Controller or Subsequent Starts

The controller will briefly display the quick codes during start up but will then proceed to operator level 1.

Note:- If the Quick Codes do not appear during start up this means that the controller has been re-configured
in a deeper level of access, as stated above, and the Quick Codes may no longer be valid. The controller will

power up in mode it was in prior to shutdown and you will see the display shown below. It is called the HOME
display.

In this view The OP1 beacon will be EURGTHERM

the on if output 1 is — Measured Temperature
controller is configured for heat and (or Process Value ‘PV?)
in AUTO calling for power

mode

|< Required Temperature
(or Setpoint ‘SP’)

1-14
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1.10.1 Operator Interface

Beacons:-

\

OP1 lit when output 1 is ON (normally heating)

EUROTHERM

OP2 lit when output 2 is ON (normally cooling ) OP1

OP4 lit when AA relay is ON (normally alarm) OP2 <€— Measured Temperature
SPX Alternative setpoint in use (SP2) opa (or Process Value ‘PV’)

ALM Alarm active (Red) SPX Required Temperature

REM Remote setpoint or communications active (or Setpoint ‘SP")

RUN Timer running
RUN (flashing) Timer in hold

MAN Manual

@) Page Scroll ©) Lower O) Raise

Operator Buttons
Operator Buttons:-

=]

m

From any display - press to return to the HOME display or select a page header
@ Press to select a new parameter from the page header. If held down it will continuously scroll through
parameters.

@ Press to decrease an analogue value or to change the state of a digital (enumerated) value

@ Press to increase an analogue value or to change the state of a digital (enumerated) value

1.10.2 To Set The Required Temperature.
From the HOME display:-

Press @ to raise the setpoint

Press to lower the setpoint

The new setpoint is entered when the button is released and is indicated by a brief flash of the display.

1.10.3 Alarm Indication

If an alarm occurs the red ALM beacon will flash, a scrolling message will give the source of the alarm and the
alarm (relay) output will operate.

5
Press and @ (ACK) together to acknowledge

If the alarm is still present the ALM beacon lights continuously.

The action which takes place depends on the type of alarm configured:-

Non latching A non latching alarm will reset itself when the alarm condition is removed

Auto An auto latching alarm requires acknowledgement before it is reset. The acknowledgement can occur

Latching BEFORE the condition causing the alarm is removed.

Manual The alarm continues to be active until both the alarm condition is removed AND the alarm is

Latching acknowledged. The acknowledgement can only occur AFTER the condition causing the alarm is
removed.
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1.10.4 Auto/Manual/Off Mode

Auto mode is the normal closed loop operation where the output is adjusted automatically by the controller in
response to a change in the input signal.

Manual mode means that the controller output power can be adjusted directly by the user. The input sensor is
still connected and reading the PV but the control loop is open. The current level of the power output is
adopted at the point of switch over from Auto to Manual. This is referred to as ‘Bumpless Transfer’. The power
output can be increased or decreased using the @ or © puttons. Similarly, when Manual to Auto is selected
the current manual output power is taken and the controller will then take over control. If the controller is
powered down it will resume the same mode when powered up again.

Off mode can be selected (in Operator Level 2, see section 1.11) or when using a timer configured to turn the
power output off at the end of a timed period.

YA Manual operation must be used with care and the power level set must be chosen such that no damage can
occur to the process. The use of a separate ‘over-temperature’ controller is recommended.

1.10.5 To Select Auto/Manual and Adjust the Output Power

Press @ and @ (Mode) together. This can only be accessed from the HOME display.

asw
1. ‘Auko’ is shown in the upper display. The lower display will scroll the longer alternate “AUED
description of this parameter, ie "t00F M DEE —ARUTD M ANURL DFP Loor

2. Press @ to select ‘mAn’. This is shown in the upper display and the MAN beacon is lit.

3. The controller will return to the HOME display. The upper display shows PV. The lower
display shows demand power. At the point of changeover the manual demand power is
the same as it was when in Auto (bumpless transfer auto to manual).

4. Press @ or @ to lower or raise the power. The output power is continuously updated
when these buttons are pressed

5. The loop can also be turned off (zero power output demand) by selecting OFF’ in the
upper display. Loop break is also turned off. The controller will return to the HOME display. The upper
display shows the PV. The lower display shows T FF. The MAN beacon is lit in this mode.

6. To Return to Automatic operation, press O or® together. Then press @ to select ‘Auko’. Atthe
point of changeover to automatic operation the power demand takes the current value and gradually
changes to that required by the controller (bumpless transfer manual to auto)

1-16
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1.10.6 Other Commonly Used Operator Parameters Available in Level 1

Operator level 1 is designed for day to day operation of the controller and parameters are not protected by a
security code.

Press @ to scroll through a list of commonly used parameters.

A list of other operating parameters is available each time this button is pressed. The parameter mnemonic and
its scrolling description are shown in the lower display. The value of the parameter is shown in the upper
display. The actual parameters shown depend upon the functions configured and are:-

Parameter Mnemonic and Description Alterability
Scrolling Display

WRK.OP  WORKING OUTPUT The current output Only shown when the controller is in AUTO
mode and is read only

WKG.SP WORKING SETPOINT The setpoint which the controller is | Only shown when the controller is in MAN

currently using mode and is read only
SP1 (or2) SETPOINT 1 (or 2) To adjust setpoint 1 (or 2) Press & or W to adjust
T.REMN  TIME REMAINING Time to end of set timer period Read only

0:00 to 99.59 hh:mm or mm:ss

DWELL SET TIME DURATION Set dwell time Only shown if timer (not programmer)
configured. Alterable using @ or®

AXYY ALARM X SETPOINT Alarm 1, 2, 3 or 4 setpoint (if the Read only

X= alarm number YY= alarm type alarm is configured)

LD.AMP  LOAD CURRENT Load current Read only and only shown if CT is configured

Part No HA027986 Issue 2.0 May-04 1-17



Engineering Handbook 3116 and 3216 Temperature Controllers

1.11 Operator Level 2

Level 2 provides access to additional parameters and access to these is protected by a security code.

1.11.1 To Enter Level 2
1. From any display press and hold @.
2. After a few seconds the display will show LEu { 5070

3. Release O.
(If no button is pressed for about 45 seconds the display returns to the HOME display)

4. Press ® or ©) to choose LEu 2 (Level 2)

5. Press ® or ©) to enter the correct code
6. By default this is set to 2

If an incorrect code is entered the display reverts to Level 1.

1.11.2 To Return to Level 1
1. Press and hold
2. press @ toselect LEL !

It is not necessary to enter a code when going from a higher level to a lower level.

When Level 1 is selected the display reverts to the HOME display

1.12 Level 2 Parameters

Press to scroll through the list of parameters. The mnemonic of the parameter is shown in the lower
display, followed once by a scrolling help message showing a longer description of the parameter.

The value of the parameter is shown in the upper display. Press ®or Do adjust this value. If no key is
pressed for about 30 seconds the display returns to ‘HOMFE’

Backscroll is achieved when you are in the list by pressing @ while holding down .

Mnemonic Scrolling Display and description Range

WKG.SP WORKING SETPOINT is the current target setpoint and appears when the controller is in SP.HI to SP.LO
Manual. It may be derived from SP1 or SP2, or, if the controller is ramping (see SP.RAT), it is
the current ramp value.

WRK.OP WORKING OUTPUT is the output from the controller expressed as a percentage of full 0 to 100% heat
output. It appears when the controller is in Auto. Range —100% (Max cooling) to +100% (max  only
heating). n _ -100 to 100% heat
For a time proportioning output, 50% = relay or logic output on or off for equal lengths of + cool
time.
For an On/Off output 0 to <1% = output off, >1 to 100% = output on
T.STAT TIMER STATUS is only shown if a timer is configured. Allows the timer to be put into Run, rES Reset
Hold or Reset mode. run Running
hold  Hold
End  Timed
out
UNITS DISPLAY UNITS oc Degree
sC
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Mnemonic Scrolling Display and description Range
oF Degree
sF
O Degree
s K
nonE  None
PErc  Percent
age
SP.HI SETPOINT HIGH allows a high limit to be applied to SP1 and SP2 As quickcode
SP.LO SETPOINT LOW allows a low limit to be applied to SP1 and SP2 SET1
SP1 SETPOINT 1 allows the value of setpoint 1 to be adjusted SP.HIto SP.LO
SP2 SETPOINT 2 allows the value of setpoint 2 to be adjusted SP.HIto SP.LO
SP.RAT SETPOINT RATE LIMIT sets the rate of change of setpoint. Limits the rate of heating or OFF to 3000

cooling.

This section applies to the Timer only

display units per
minute

TM.CFG TIMER CONFIGURATION configures the timer type - Dwell, Delay, Soft Start or none (only nonE  None
when in Reset) duwEll  Dwell
Note Programmer option is only shown if the programmer option has been ordered. dELY Delayed
switch
on
SFSE  soft
start
Proli  Progra
mmer
TM.RES TIMER RESOLUTION selects hours or minutes (only when in Reset) Hour  Hours
m n Minutes
THRES TIMER START THRESHOLD The timer will not run until the PV becomes in range of the value ~OFF or 1 to 3000
set by this parameter. This value can be changed when the timer is running.
END.T TIMER END TYPE The action of the timer when it has timed out can be selected from Dwell OFF Control
(control continues at the setpoint), Off (control outputs turn off), SP2 (control at setpoint 2). OP
. . . . goes to
Can be changed while the timer is running.
zero
duwEl!  Control
continu
es at
SP1
5P2 Goto
SP2
SS.PWR SOFT START POWER LIMIT Sets the power limit during start up -100 to 100%
SS.SP SOFT START SETPOINT sets the threshold below which the power is limited Between SP.HI
and SP.LO
DWELL SET TIME DURATION - can be adjusted while the timer is running. This parameter only 0:00 to 99.59
appears for a Dwell type timer. hh:mm: or mm:ss
T.REMN TIME REMAINING Time remaining to reach the set time 0:00 to 99.59

The following parameters are available when the timer is configured as a programmer (3216 only)

hh:mm: or mm:ss

SERVO SERVO MODE. The program will start from the current setpoint value or from the current 5P Setpoint
value of the process variable PU Process
variable
TSP.1 TARGET SETPOINT 1. To set the target value for the first setpoint
RMP.1 RAMP RATE 1. To set the first ramp rate
DWEL.1 DWELL 1. To set the period of the first dwell

The above three parameters are repeated for the next three program segments, i.e. TSP.2 (3 & 4), RMP.2 (3 & 4), DWEL.2 3 &

This section applies to Alarms only If an alarm is not configured the parameters do not appear
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Mnemonic Scrolling Display and description Range
Al.-—--to ALARM 1 (2, 3 or 4) SETPOINT sets the threshold value at which an alarm is detected. Upto  SP.HIto SP.LO
A4~ four alarms are available and are only shown if configured.
--- = the mnemonic for the alarm type which may be:-
LB Full Scale BNT Deviation Band IH Deviation High
Low
Ht Full Scale Lo Deviation Low
High

This section applies to control parameters

A.TUNE AUTOTUNE automatically sets the control parameters to match the process OFF Disable
characteristics. On Enable

PB PROPORTIONAL BAND sets an output which is proportional to the size of the error 1 to 9999 display units
signal. Units may be % or display units.

Tl INTEGRAL TIME removes steady state control offsets by ramping the output up or OFF to 9999 seconds
down in proportion to the amplitude and duration of the error signal.

TD DERIVATIVE TIME determines how strongly the controller will react to the rate of OFF to 9999 seconds

change in the process value. It is used to prevent overshoot and undershoot and to
restore the PV rapidly if there is a sudden change in demand.

MR MANUAL RESET applies to a PD only controller i.e. the integral term is turned off. Set -100 to 100%
this to a value of power output (from +100% heat, to -100% cool which removes any
steady state error between SP and PV.

R2G RELATIVE COOL GAIN adjusts the cooling proportional band relative to the heating 0.1 to 10.0
proportional band. Particularly necessary if the rate of heating and rate of cooling are
very different. (Heat/Cool only)

HYST.H HEATING HYSTERESIS sets the difference in PV units between output 1 turning off 0.1 to 200.0 display units
and turning on.

Only shown if channel 1 control action is On/Off.

HYST.C COOLING HYSTERESIS sets the difference in PV units between output 2 turning off 0.1 to 200.0 display units
and turning on.

Only shown if channel 2 control action is On/Off.

D.BAND CHANNEL 2 DEADBAND adjusts a zone between heating and cooling outputs when OFF or 0.1 to 100.0% of
neither output is on. the cooling proportional
band

Off = no deadband. 100 = heating and cooling off.
On/Off controllers only.

OP.HI OUTPUT HIGH limits the maximum heating power applied to the process or a +100% to OP.LO
minimum cooling output.

1.Qor4) OUTPUT 1 (2 or AA) MINIMUM PULSE TIME to set the minimum on/off time for the Auto to 150.0
PLS. output. Relay outputs are adjustable from 0.1 to 150 seconds. Logic outputs set to
Auto = 55ms.

This section applies to current transformer input only. If the CT option is not configured the parameters do not appear

LD.AMP LOAD CURRENT is the measured load current when the power demand is CT Range
on

LK.AMP LEAK CURRENT is the measured leakage current when the power demand is CT Range
off.

LD.ALM LOAD CURRENT THRESHOLD sets a low alarm trip point for the load CT Range
current as measured by the CT. This detects partial load failure.

LK.ALM LEAK CURRENT THRESHOLD sets a high alarm trip point for the leakage CT Range
current measured by the CT.

HC.ALM OVERCURRENT THRESHOLD sets a high alarm trip point to show over CT Range

current as measured by the CT
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Mnemonic Scrolling Display and description Range

HOME HOME DISPLAY Defines the parameter which appears in the lower section Skd Standard
of the HOME display oP Output power
Er Time remaining

ELAP Time elapsed

AL First alarm setpoint
E Load current
CLr Clear (blank)
Emr Combined setpoint
and time display
ID CUSTOMER ID is a number from O to 9999 entered as a customised 0 to 9999
identification number for the controller
REC.NO CURRENT RECIPE NUMBER the most frequently used parameters can be nonE or {to 5 or

stored in up to 5 recipes. This parameter selects the recipe to use. FA/ L i no recipe set stored

STORE RECIPE TO SAVE the most frequently used parameter s can be stored in nonE or {to§
up to 5 recipes. This parameter allows you to store the current values in

[ donE when stored
recipe numbers 1, 2, 3, 4, or 5. ‘None’ does not store values. when store

* Available in Level 1 and level 2
© Press ® at any time to return immediately to the HOME screen at the top of the list.
© Hold @ down to continuously scroll through the above list
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2.

2.1.1

Access to Further Parameters

Parameters are available under different levels of security and are defined as Level 1 (LE) 1), Level 2 (LEVE),
Level 3 (LEV 3) and Configuration (C ONF). Level 1 has no security password since it contains a minimal set of
parameters generally sufficient to run the process on a daily basis. Level 2 allows parameters, generally used in

commissioning a controller, to be adjusted. This has been described in the previous section.

Level 3 and Configuration level parameters are also available as follows:-

Level 3

Level 3 makes all operating parameters available and alterable (if not read only)
Examples are:-

Range limits, setting alarm levels, communications address.

The instrument will continue to control when in Levels 1, 2 or 3.

2.1.2 Configuration Level

This level makes available all parameters including the operating parameters so that there is no need to switch
between configuration and operation levels during commissioning. It is designed for those who may wish to
change the fundamental characteristics of the instrument to match the process.

Examples are:-

Input (thermocouple type); Alarm type; Communications type.

WARNING

Configuration level gives access to a wide range of parameters which match the controller to the
process. Incorrect configuration could result in damage to the process being controlled and/or personal
injury. It is the responsibility of the person commissioning the process to ensure that the configuration
is correct.

In configuration level the controller is not controlling the process or providing alarm indication. Do not
select configuration level on a live process.

Operating Level Home List Full Configuration Control
Operator

Level 1 v Yes

Level 2 v Yes

Level 3 v Yes

Configuration 4 v No

1-22
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2.1.3 To Select Access Level 3 or Configuration Level

Do This The Display You Should See Additional Notes

To Select Level 3

1. From any display press and hold LELI 3 The display will pass from the current operating level,
for more than 5 seconds - for example, LEu {to LEw 3 as the button is held

o
[y

down.

(If no button is then pressed for about 50 seconds
the display returns to the HOME display)

The default code is 3:

2. Press @ or @ to enter the

passcode for Level 3

If an incorrect code is entered the display reverts to

COTOo
oo

The controller is now in the level 3 will then revert to
the HOME display

To Select Configuration level

3. From 1 above, press @ to go s Note: @ must be pressed before the controller
to LonF’ Lo requests the code for level 3

The default code is 4:

4.  Press @ or @ to enter the

passcode for Configuration level If an incorrect code is entered the display reverts to

T
Ui

The controller is now in Configuration level will now
show LonF

To Return to a Lower Level

5. Press and hold for more The choices are:
than 3 seconds EDI'IF LEY | Level1

R LEU 2 Level2
LEU 3 Level3
LonF Configuration

6. Press @ to select the required
leveleg LEV !

It is not necessary to enter a code when going from a
higher level to a lower level.

Alternatively, press and scroll to the ACCES list
header, then press to select the required level.

The display will then flash ‘ConF’ for a few seconds
and the controller will then go through its start up
sequence, starting in the level selected.

Do not power down while LonFis flashing. If a
power down does occur an error message will appear
— see section 8.4 ‘Diagnostic Alarms’

© A special case exists if a security code has been configured as ‘0’ If this has been done it is not necessary to
enter a code and the controller will enter the chosen level immediately.

© When the controller is in configuration level the ACCESS list header can be selected from any view by holding
down the button for more than 3 seconds. Then press again to select ‘ACCES’
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2.2 Parameter lists

Parameters are organised in simple lists. The top of the list shows the list header only. The name of the list
header describes the generic function of the parameters within the list. For example, the list header ‘ALARM’
contains parameters which enable you to set up alarm conditions.

2.2.1 To Choose Parameter List Headers
Press ©. Each list header is selected in turn every time this key is pressed.
The list header name appears in the lower display, followed immediately by a scrolling longer description of the

name.
The following example shows how to select the first two list headers.

Scrolling parameter name

2.2.2 To Locate a Parameter

Choose the appropriate list, then press O. Each parameter in the list is selected in turn each time this button
is pressed. The following example shows how to select the first two parameters in the ALARM List. All
parameters in all lists follow the same procedure.

Alarm List Header

<« Parameter ‘Value’. In this case an ’enumerated’ value, set to Full Scale Alarm Type High

<& Parameter mnemonic ‘A 1. TYF’
followed by a scrolling message ‘ALAMY | TYPE”

Further Parameters
© Press to jump back to the list header.
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2.2.3 How Parameters are Displayed

As shown above. whenever a parameter is selected it is displayed as a mnemonic, of four or five characters, for
example ‘A LTVF’,

After a few seconds this display is replaced by a scrolling banner which gives a more detailed description of the
parameter. In this example ‘A . T¥FP’ = ‘RHERY | YPE". The scrolling banner is only shown once when the
parameter is first accessed.

The name of the list header is also displayed in this way.

The upper part of the display shows the value of the parameter.

The lower part shows its mnemonic followed by the scrolling name of the
parameter

2.2.4 To Change a Parameter Value

With the parameter selected, press M to increase the value, press (O to decrease the value. If either key is
held down the analogue value changes at an increasing rate.

The new value is entered after the key is released and is indicated by the display blinking. The exception to this
is output ‘Power’ when in manual. In this case the value is entered continuously.

The upper display shows the parameter value the lower display shows the parameter name.

2.2.,5 To Return to the HOME Display
Press + .

On release of the keys the display returns to the HOME list. The current operating level remains unchanged.

2.2.6 Time Out

A time out applies to the ‘Go To’ and ‘Control Mode’ parameters. If no key presses are detected within a period
of 5 seconds the display will revert back to the HOME list.

© Press and hold O to scroll parameters forward through the list. With depressed, press @ 1o scroll
parameters backward.
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2.3 Navigation Diagram

The diagram below shows the all list headings available in configuration level for 3116 and 3216 controllers.

The parameters in a list are shown in tables in the following sections of this manual together with explanations
of their meanings and possible use.

AR RELAY LIST

Level 2 Input 1/01 Output 2 AA Relay Logic Input CT Input
Parameters Parameters see Parameters see  Parameters see Parameters see  Parameters see Parameters see
Section 2.2 Section 5 Section 6 Section 6 Section 6 Section 6 Section 6

Input Calibration Communications Recipe Timer Alarm Control Setpoint
Parameters see  Parameters see Parameters see  Parameters see  Parameters see  Parameters see  Parameters see Parameters see
Section 3.4 Section 13 Section 12 Section 11 Section 10 Section 9 Section 8 Section 7

The above diagram is shown for 3216 controllers. For 3116 AA Relay List, Logic List, CT Input List and Comm:s List are not
present.
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2.4 Access Parameters

The following table summarizes the parameters available under the ACCESS list header

The Access List can be selected at any time when in configuration level by holding key down for 3

seconds, then press ® or O with still held down.

ACCESS LIST ‘RCLCS’
Name Scrolling Parameter Description Values Allowed Default Access
Display Level
6070 | coTO Allows the user to change the access | LEu.! | Operator mode level 1 | LEw. ! Conf
level of the'controller.. Passwords LEu2 Operator mode level 2
prevent accidental edit
LEu3 | operator mode level 3
LonF Configuration level
LEVZP | LEVEL2 Level 2 passcode 0-9399 I Conf
PASSCODE {0 = no passcode will be
requested
LEV3P | LEVEL3 Level 3 passcode ] Conf
PASSCODE
CONF.P | CONFIG Configuration level passcode Y Conf
PASSCODE
'3 CUSTOMER ID | To set the identification of the 0-9399 Conf
controller
HOME | HOME DISPLAY | To configure the parameter to be Skd Setpoint SP Conf
displayed in the lower line of the OoP Output demand
HOME display Er Time remaining
ELAP | Time elapsed
AL ¢ Alarm 1 setpoint
[N= Current transformer
e No parameter
Emr Time remaining
H.LOCH KEYBOARD To limit operation of the front panel | nanE | Unlocked nonE Conf
LOCK buttons when in operator levels ALL All buttons locked
Ed E Edit keys locked ™
mod Mode key locked @
mAn Manual mode locked
SERY | press @ and O 1o
toggle between normal
operation and standby
mode
Emr Prevents
Auto/Manual/Off but
allow timer operation
using @ and @
COLE COLD START This parameter should be used Mo Disable Conf
ENABLE/ with care. YES Enable
DISABLE When set to yes the controller will
return to factory settings on the next
power up
STRY.T | STANDBY TYPE | Turn ALL outputs off when the ABSA | Absolute alarms to RLSA Conf
controller is in standby mode. remain active
Typical use when event alarms are OFF All alarms off in
being used to interlock a process. standby
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Note 1

Edit keys locked. Parameters cannot be changed but viewed only. However, it is possible to run, hold and reset
timer and acknowledge alarms.

Note 2

Mode key locked. Timer run, hold, reset and Auto/Manual cannot be operated from the Mode key.

The following sections in this handbook describe the parameters associated with each subject. The general
format of these sections is a description of the subject, followed by the table of all parameters to be found in
the list, followed by an example of how to configure or set up parameters.

1-28
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3.

Controller Block Diagram
The block diagram shows the simple building blocks which make up the controller. Each block has a list of
parameters headed by a list name. For example the ‘Input List’ contains parameters which define the input type.

The quick start code automatically sets the parameters to match the hardware.

Inputs . Control . Outputs
Sensor Process Input PV I Processes I Input/Output 1
eg thermocouple Input List : - : : Eg Heat _»\
ontro » -1 Li
(section 5) I I 10 -1 List
. CTRL List . (section 6)
I PID/on- I >
Setpoint _I—|—> off/Tune/Auto-Man I Output 2
. Eg Cool
5P List > (section 8) . DF%-E List |y To plant
. . is
actuator
(section 7) | | (section 6) devices
Logic Input . Alarm(s) : AA Relay
; X Eg Alarm
- ALARM List — 1 —>
LA List I LRRIE Lis I AR List
(section 6) I (section 9) I (section 6) j
I Timer I
i > TIMER List | >
. (section 10)
CurrentII’r)z:rlsforme . CT Alarm setting
CT List I » LT List I »
] Ll .
. section 6.2 .
(section 6.2) | ¢ ) I
I Digital Communications I
. ¢ : RS232
COMMS List : -
! (section 12) I Or

, , RS485
I I

The Process Variable (PV) is measured by the sensor and compared with a Setpoint (SP) set by the user.

The purpose of the control block is to reduce the difference between SP and PV (the error signal) to zero by
providing a compensating output to the plant via the output driver blocks.

The timer and alarms blocks may be made to operate on a number of parameters within the controller, and
digital communications provides an interface to data collection and control.

The way in which each block performs is defined by its internal parameters. Some of these parameters are
available to the user so that they can be adjusted to suit the characteristics of the process which is to be
controlled.

These parameters are found in lists and the name of each list corresponds with the name of the function block
shown in the above diagram.

The above block diagram applies to 3216 controllers. For 3116 Logic Input List, CT Input List, Timer List, Digital
Communications List, AA Relay List and Output 3 List are not present.
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4, Process Input
Parameters in the process input list configure the input to match your sensor. The Process Input parameters
provide the following features:-

Input Type and Thermocouple (TC) and 3-wire resistance thermometer (RTD) temperature detectors

linearisation Linear input (-10 to +80mV) through external shunt or voltage divider, mA assumes a
2.49Q external shunt.

See the table in section 4.1.1. for the list of input types available

Display units and  The change of display units and resolution will all the parameters related to the

resolution process variable

Input filter First order filter to provide damping of the input signal. This may be necessary to
prevent the effects of excessive process noise on the PV input from causing poor
control and indication. More typically used with linear process inputs.

Fault detection Sensor break is indicated by an alarm message ‘Sbr’. For thermocouple it detects
when the impedance is greater than pre-defined levels; for RTD when the resistance is
less than 12Q.

User calibration Either by simple offset or by slope and gain. See section 4.2. for further details.

Over/Under When the input signal exceeds the input span by more than 5% the PV will flash

range indicating under or over range. If the value is too high to fit the the number of
characters on the display ‘HHHH’ or ‘LLLL’ will flash. The same indications apply when
the display is not able to show the PV, for example, when the input is greater than
999.9°C with one decimal point.
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4.1 Process Input Parameters

INPUT LIST INPUT
Name Scrolling Parameter Description Value Default Access
Display Level
N.TYP | INPUT Selects input See section 4.1.1. for input types available Conf
TYPE linearisation and range 13 R/O
UNITS DISPLAY Display units shown on | nanE No units - only for custom linearisation | °C L3
UNITS the instrument of Celsius
°F Fahrenheit
o Kelvin
PErc %
TEC.P | DISPLAY Decimal point position | nnnn | No DP nnnn Conf
POINTS nnnN One DP L3 R/O
nnnn | Two DP
My H! | LINEAR High limit for mV (mA) | -10.00 to +80.00mV BOOO Conf
INPUT inputs
HIGH
My.LO | LINEAR Low limit for mV (mA) | -10.00 to +80.00mV - 1000 | conf
INPUT inputs
LOW
RNG.H1 | RANGE Range high limit for From the ‘Low Range Limit’ parameter plus one Conf
HIGH thermocouple RTD and | display unit to the high limit of the selected input 13 R/O
LIMIT mV inputs type. See Section 4.3 for further details
RNG.LO | RANGE Range low limit for From the low limit of the selected input type to Conf
LOW LIMIT | thermocouple RTD and | the ‘High Range Limit’ parameter minus one L3 R/O
mV inputs display unit. See Section 4.3 for further details
Py .0F5 | PV OFFSET | A simple offset applied | Generally one decimal point more than PV L3
to all input values.
See section 4.2.1.
FILT.T | FILTER Input filter time OFF to 59.9 seconds b L3
TIME
CJd TP | QCTYPE Configuration of the Auko | Automatic Ruka Conf and if
CJC type 0L Fixed at 0°C T/C
L3 R/O
53.7YF | SENSOR Defines the action ofFF No sensor break will be detected on Conf
BREAK which 'S_ applied to the on Open circuit sensor will be detected L3 R/O
TYPE output if the sensor LAE hi
breaks (open circuit) Latching
CJdb.iN | gC Temperature measured | Read only Conf
TEMPERAT | at the rear Fermmal 13 R/O
URE block used in the CJC and if T/C
calculation
PN PV INPUT Current measured Minimum display to maximum display range Conf
VALUE vah.Je of the process 13 R/O
variable
M MILLIVOLT | Millivolts measured at | xx.xx mV - read only Conf
INPUT the rgar PV Input 13 R/O
VALUE terminals
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4.1.1 Input Types and Ranges

Input Type Min Range Max Range Units Min Range Max Range Units

JEc | Thermocouple type | 210 1200 oC -238 2192 oF
kFEc | Thermocouple type K -200 1372 oC -238 2498 °F
LEc | Thermocouple type L -200 900 oC -238 1652 oF
rEc | Thermocouple type R -50 1700 oC -58 3124 oF
bEc | Thermocouple type B 0 1820 oC -32 3308 oF
nEkc | Thermocouple type N -200 1300 oC -238 2372 °F
EEc | Thermocouple type T -200 400 oC -238 752 oF
SEc | Thermocouple type S -50 1768 oC -58 3214 oF
FEd | Pt100 resistance -200 850 oC -238 1562 oF

thermometer
mu mV or mA linear input -10.00 80.00
CmS | Value received over digital

communications (modbus

address 203).

This value must be updated

every 5 seconds or the

controller will revert to SP1

or SP2
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4.2 PV Offset

All ranges of the controller have been calibrated against traceable reference standards. This means that if the
input type is changed it is not necessary to calibrate the controller. There may be occasions, however, when you
wish to apply an offset to the standard calibration to take account of known errors within the process, for
example, a known sensor error or a known error due to the positioning of the sensor. In these instances it is
not advisable to change the reference (factory) calibration, but to apply a user defined offset.

PV Offset applies a single offset over the full display range of the controller and can be adjusted in Level 3. It
has the effect of moving the curve up a down about a central point as shown in the example below:-

Display

Reading 4

!

Factory
calibration

y
y
y
y
y
Y
\l/ /
y

/]\ Fixed offset
(e.g.2)

»
»

Electrical Input

4.2.1 Example: To Apply an Offset:-
Connect the input of the controller to the source device which you wish to calibrate to
Set the source to the desired calibration value
The controller will display the current measurement of the value

If the display is correct, the controller is correctly calibrated and no further action is necessary. If you wish to
offset the reading:-

Do This The Display You Should See Additional Notes

Scrolling display ‘FROCESS INPUT LIST
1. Select Level 3 or Conf as g display mruLt a9 Hitia

described in Chapter 2. Then
press to select ‘NPUT’

Scrolling display ‘P4 OFFSET
2. Press @ to scroll to PV .OFS’

3. Press @ or @ to adjust the

offset to the reading you
require

In this case an offset of 2.0 units is applied

It is also possible to apply a two point offset which adjusts both low and high points. This is done in Level 3
using the CAL List, and the procedure is described in the Calibration section 12.
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4.3 PV Input Scaling

PV input scaling applies to the linear mV input range only. This is set by configuring the INPUT TYPE parameter
to mV and has an input range of —10 to 80mV. Using an external burden resistor of 2.49Q, the controller can be
made to accept 4-20mA from a current source. Scaling of the PV input will match the displayed reading to the
electrical input levels from the transducer. PV input scaling can only be adjusted in Configuration level and is
not provided for direct thermocouple or RTD inputs.

The graph below shows an example of input scaling, where it is required to display 2.0 when the input is 4mV

and 500.0 when the input is 20mV .

If the input exceeds +5% of the mV.Lo or mV.Hi settings, sensor break will be displayed.

Display

Reading

»

RNG.HI
eg 500.0

N
i

c
—
2

eg 2.0

»

4.3.1 Example: To Scale a Linear In

»

! eg20 mV

put:-

For mA inputs

4-20mA = 9.96-49.8mV with 2.49Q load resistor
0-20mA = 0-49.8mV with 2.49Q load resistor
mA input will detect sensor break if mA < 3mA

Use a current source to remove shunt resistor errors

Electrical Input

Do This

The Display You
Should See

Additional Notes

1. Select Conf as described in Chapter 2. Then Scrolling display ‘PROCESS INPUT LIGT
press to select “INPUT
2. Press to scroll to “IN. TYP> Scrolling display “INPUT TVPE
3. press @ or O 1o ml
4.  Press toscrollto M V. HP Scrolling display LINEAR INPUT HIGH
Moo L1l
5. press @ or O 102000 S
6. Press to scroll to M ¥. LO” Scrolling display LINEAR INPUT LOW
7. press @ or O 1o 4OD'
8. Press to scroll to ‘BNG. H I In operator level the controller will read 500.0
’ ’ for a mV input of 20.00
M TN OMOIN. 1] Scrolling display ‘RANGE HIGH Litt T
10. Press to scroll to ‘BNG. L0 In operator level the controller will read 2.0 for
) ’ a mV input of 4.00
11. Press ® or ©) to 2 Scrolling display ‘FANGE LOW LM 1T
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5. Input/Output

This section refers to Digital Inputs, Current Transformer Input and Relay/Logic Outputs.

The availability of these is shown in the following table:-

Name Availability Output Input Output 1/0 Beacon Terminal
Function Sense (lit when active)
3116 3216
1/0-1 v v v v Heat Normal | OP1 1A, 1B
Cool Inverted
Alarm
OP-2 v v v Heat Normal | OP2 2A, 2B
Cool Inverted
Alarm
AA Relay 4 4 Heat Normal | OP4 AA, AB, AC
(OP4) Cool Inverted
Alarm
LA v v Normal C, LA
Inverted
cT v c.CT
Digital HD, HE, HF
Comms
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5.1 Input/Output Parameters

5.1.1 Input/Output 1 List (10-1)

Input/Output 1. May be configured to accept a digital input from external switch contacts or relay or logic
output to plant devices. Connections are made to terminals 1A and 1B. OP1 beacon is operated from the 10-1
channel when it is configured as an output.

INPUT/OUTPUT LIST 1 ‘10 -1’

Name Scrolling Parameter Description Value Default Access
Display Level
.13 I/0 1 TYPE I/0 channel 1 hardware | nonE | No 10 As Read only
type defined by the FELY Relay OP ordered
hardware fitted L.‘ o Logic |nput/0utput
dCOP | DC Output (3216 only)
(FUNT | o1 1/O channel function nonE | Disabled. If disabled no further HERE Conf
FUNCTION parameters are shown
dout | Digital OP
HERE | Heat OP
ool | cooloOP
din Digital IPif* 43 =L, P
LSRTA 1 1/01 These parameters only nanE | No event connected to the output | nonE Conf
SOURCE A appear when the channel
LSREE [ 1701 function is a Digital OP. - gy 1 | Alarm 1 * Shows Hi
SOURCE B ie. 1.FUNC = d0uk A2~ | Alrm 2 Lo, dH ,dlo,
bnd if the
1 - r .
LaRC.L 1 1/01 Selects an event status to ALI > | Alarm 3 alarm type is
SOURCE € be connected to the ALY * | Alarma configured
output channel.
LSRCD | 1701 P RLLA | Al alarms
SOURCE D
The output status is the nwAL | Any new alarm
result of an OR of Src A, | [EAL | T alarm, load, leak & overcurrent
Src B, Src C, and Src D )
Lbr Loop break alarm
Up to four events can, Sbr Sensor break alarm
therefore, operate the EEnd | Timer end status
output
. Erun | Timer run status
See section 5.1.4
mAn Manual status
rmEF | Remote fail - see section 5.1.2.
PurF | Power fail. See section 5.1.5
rEc Selects recipe 1 or 2
LI DIGITAL This parameter is only nonE | Input not used Re AL Conf
INPUT applicable to .I/O 1 and AcAL | Aarm acknowledge
FUNCTION only appears if the
channel function is a 5P2 Setpoint 2 select
Digital IP Loch | Front keypad disable (keylock)
ie. .FUNC=din ErES | Timer reset
Only one function may Erun | Timer run
be activated by a
physical input EsrrS | Timer run/reset. Make to run,
break to reset
EHLd | Timer hold
mAn Manual status
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SbY Standby mode. In this mode
control outputs go to zero demand
rmk To allow a remote setpoint to be
selected through the 101 digital
input
LPLS OUTPUT 1 Minimum output on/off 0.0 to Auto or 1.0 to 150.0 seconds 5.0 sec Conf
MINIMUM time. 150.0 Auto = 110mS for relay
PULSE TIME Only applies to time Auto for
proportioning outputs logic
and prevents relays from
switching too rapidly
L5ENS | 1/0 1 SENSE | To configure the polarity | nor Normal  See also section 5.1.3. | nor Conf if
of the input or output i Inverted  See also section 5.1.3. module
channel enabled

5.1.2 Remote Setpoint Select and Remote Fail

These parameters were added in version 1.11 and are associated with the retransmission of remote setpoint
through master comms (see section 11.2.1). ‘rmt’ allows the remote setpoint to be selected via a digital input
and ‘rmt.F’ is a flag which is set if no comms activity is detected for 5 seconds or more when writing to the
remote setpoint. The flag is reset when writing to the remote setpoint resumes.

5.1.3 Sense

If the module is an output, ‘normal’ means a relay output is energised for 100% PID demand. For a heating or
cooling output, set this parameter to ‘nor’.

‘Inverted’ means a relay output is energised for 0% PID demand
For an alarm output set this parameter to 4 nu’ so that it de-energises to the alarm state.
If the module is an input, ‘normal’ means the function is activated when the input contact is closed, and
‘inverted’ means the function is activated when the input contact is open.
5.1.4 Source

The four parameters SOURCE A, SOURCE B, SOURCE C, and SOURCE D appear when the output is configured as
a digital output i.e. - FUNL’ = ‘dOuk'  and provide the facility to connect up to four alarms or events to
operate a single output (normally configured as a relay). If any one of the events becomes true then the output
relay will operate.

SRCA —P Nor
SRCB —¥
SRC.C —’y Y Output >
—> N~—— »
SRCD 3En5 (relay)
—
! nu

5.1.5 Power Fail

An output, configured as a digital output, can be made to operate following a power fail. It can be
acknowledged in the same manner as an alarm but no alarm message is given.
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5.1.6 Example: To Configure 10-1 Relay to Operate on Alarms 1 and 2:-

Do This

The Display You
Should See

Additional Notes

From any display, press as many times as
necessary to select /3 -7

Scrolling display </ 8 - !

This is the identification

of the hardware

2. fitted and cannot be adjusted
The output must be configured for a relay or
3. Press toscrollto“. FUNCLC digital 1/0
Scrolling display /8 ¢ FUNLCTIO N
4. press @ or O to select ‘douk’
In normal operation the output will activate if
5. Press toscrollto“ LSRC.A” either alarm 1 or alarm 2 occur
Scrolling display /0 ! S50URCE R
6.  Press @ or @ to select the event which you
want to operate the output, eg ALt
Scrolling display /80 SO0URCE B
7. If asecond event is required to operate the same E cispiay T4 SRR
output, press @ toselect.SRC.3B’ Continue to select up to four events if
required using LSRLC.C and LLSRL.JD
8.  Press @ or @ to select the second event
which you want to operate the output, eg AL
‘Inverted’ means a relay output is energised
9. Press to scroll to ¢ L. SENS’ for 0% PID demand
‘Normal’ means a relay output is energised
10. Press @ or O 1o select | nu’ for 100% PID demand
Scrolling display /{0 | SENSE
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5.1.7 Output List 2 (OP-2)

This is an optional normally open relay or logic output and is available on terminals 2A and 2B. The way in
which this output operates is determined by parameters in the OP- 2 List. OP2 beacon is operated from the 10-
2 output channel.

OUTPUT LIST 2 ‘0P
Name Scrolling Parameter Description Value Default Access
Display Level
2.1 OUTPUT 2 Output channel 2 nonE | Output not fitted As Read only
TYPE hardware type rELY | Relay OP ordered
LOP Logic output (3216 only)
dCOP | DC Output (3216 only)
2 FUND | FUNCTION Output channel 2 nonE | Disabled. If disabled no further douk Conf
function parameters are shown
dout | Digital OP
HERE Heat OP
Lool | coolOP
25RCA | 1102 These parameters only nonE | No event connected to the nonE Conf
SOURCE A appear when the channel output
function is a Digital OP, AL (= | Alarm 1 * Shows Hr
i.e. 2FUNC = dOuk ! !
25RC.3 | 1102 e 2FUNC = ditlu AL« | Alarm 2 E”dd:{'th die.
nd if the
SOURCE B _
Selects an event status to | N3 * | Alarm 3 alarm type is
25RCC | 1102 be connected to the ALY = | Alarma configured
output channel.
SOURCE C utpd RLLA | Al alarms
c5RC.I 11702 The output status is the nwAL | Any new alarm
SOURCE D result of an ORof Src A, | TEAL | cT alarm, load, leak &
Src B, Src C, and Src D overcurrent
Lbr Loop break alarm
Up to four events can,
therefore, operate the Sbr Sensor break alarm
output EEnd | Timer end status
See section 5.1.3. Erun | Timer run status
mAn Manual status
rmEF | Remote fail - see section 5.1.2.
PurF | Power fail. See section 5.1.5
2.PLS OUTPUT Minimum output on/off [ 0.0to | Auto or 1.0 to 150.0 seconds 5.0 sec Conf
MINIMUM time. 150.0 Auto = 110mS for relay
PULSE TIME Only applies to time Auto for
proportioning outputs logic
and prevents relays from
switching too rapidly
2.5ENS | SENSE To configure the polarity | nor Normal See also section 5.1.3. nor Conf if
of output channel 2 ! nu Inverted See also section 5.1.3.. module
enabled

* The mnemonic for the alarm will change depending upon the alarm configuration.
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5.1.8 AA Relay (AA)

This is a changeover relay and is optionally available in 3216 controllers. It is not available in 3116 controllers.
Connections are made to terminals AA, AB, and AC. The way in which this relay operates is determined by
parameters in the AA List. OP4 beacon is operated from the AA relay output channel.

AA RELAY ‘AR’
Name Scrolling Parameter Description Value Default Access
Display Level
4TYFE | OUTPUT 4 Output channel 4 rELY | Relay OP Read only
TYPE hardware type
HFUNC | FUNCTION Output channel 4 nonE | Disabled dOUE Conf
function dOuUE | Digital op
HERE | Heat OP
Cool Cool OP
H5RCH | 1/04 These parameters only nonE | No event connected to the nonE Conf
SOURCE A appear when the channel output
function is a Digital OP, AL+ | Aarm * Shows Hr |
- ie. 4FUNC = dluk
4SRC.D | 104 v - ALZ * | Alarm 2 tzdd’:’th dlo.
if the
SOURCE B RL3I * | Alarm 3 L i
Selects an event status to alarm type is
4SRCL | Vo4 be connected to the ALY * | Alarma configured
output channel.
SOURCE C P RLLA | Au alarms
4SRE.I | 1o 4 The output status is the nwAL | Any new alarm
SOURCE D result of an ORof Src A, | [EAL | cT alarm, load, leak &
Src B, Src C, and Src D overcurrent
Lbr Loop break alarm
Up to four events can,
therefore, operate the Sbr Sensor break alarm
output EEnd | Timer end status
See section 5.1.3. Erun | Timer run status
mFAn Manual status
rmEF | Remote fail - see section 5.1.2.
PurF | Power fail. See section 5.1.5
YPLS OUTPUT Minimum output on/off 0.0 to 0 to 150 seconds 5.0 sec Conf
MINIMUM time. 150.0
PULSE TIME Only applies to time
proportioning outputs
and prevents relays from
switching too rapidly
H5ENS | SENSE To configure the polarity | nor Normal See also section 5.1.3. nor Conf if
of output channel 4 ! Inverted See also section 5.1.3. module
enabled

* The mnemonic for the alarm will change depending upon the alarm configuration.
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5.1.9 Logic Input Parameters

Input A. This is a digital input wired to terminals C and LA and available in 3216 only, The input is typically
from a voltage free contact, which can be configured to operate a number of functions as determined by
parameters in the LA List.

Note: Terminal C is common to the CT input and is, therefore, not isolated from the CT.

LOGIC INPUT LIST ‘LA’

Name Scrolling Parameter Description Value Default Access
Display Level
L.TYPE | LOGIC INPUT Input channel type LIP Logic input As order | Conf
TYPE code Read only
LIn LOGIC INPUT To configure the function nonE | Input not used Rec AL Conf
FUNCTION of the digital input AcAL | Aarm acknowledge

5P2 Setpoint 2 select

Loch | Front keypad disable

ErES | Timer reset

Erun Timer run

Err§ Timer run/reset. Make to run,
break to reset

EHLd | Timer hold

mAn Manual status

SkY Standby mode. In this mode
control outputs go to zero

demand
rmk To allow a remote setpoint to
be selected through the LA
digital input
rEc Selects recipe 1 or 2
L.5ENS | LOGIC INPUT To configure the polarity nor Normal nor Conf
SENSE of the input channel ! nu Inverted
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5.2 Current Transformer Input Parameters

The 3216 controller can measure, via an external current transformer, the current flowing through the electrical
load when the heat output is ‘on’ (load current) and also when it is ‘off’ (leakage current). This input is not
applicable to 3116 controllers.

Alarm If the load current is lower than a threshold limit or the leakage current is higher than a
threshold limit, then an alarm triggers. The hysteresis to exit from either of these alarm
conditions is fixed at 2% of the current transformer span.

Full scale Selectable from 10 to 1000A

value

CURRENT TRANSFORMER LIST ‘C T-INP’
Name Scrolling Parameter Description Value Default Access Level
Display
CTi MODULE TYPE | CT module identity Lk} n | CTinputcircuit fitted | As order Conf read only
code
CT.5RT | CT SOURCE Selects the output nonE | None
controlling the current 1 0- 1 Input/output 1
measured by the CT input. np-2 | Output2
The source can only be AR AA Relay
selected if the output has
been configured for Heat or
Cool
CT.RNG | CT RANGE Sets the CT inputs range 0 to CT full scale value (1000) As order Conf
code
CT.LHT | CT ALARM To configure the latch mode | nonE | No latching no Conf if CT
LATCH TYPE of the CT input alarm. Auko Latched with automatic alarm enabled
A description of alarm reset
latchmg is given in the alarm mAn Latched with manual
section
reset
LI.A LOAD Load open circuit alarm OFF to CT full scale value Read only
CURRENT threshold - low alarm (settable to 3000)
THRESHOLD
LH.ALM | LEAK CURRENT | Leakage current in the off OFF to CT full scale value Read only
THRESHOLD state alarm threshold - high (settable to 3000)
alarm
HL R OVER Overcurrent threshold — high | OFF to CT full scale value
CURRENT alarm (settable to 3000)
THRESHOLD
LD.AMP | LOAD Measured load current L3 if CT input
CURRENT enabled
LK.AMP | LEAK CURRENT | CT input leakage current L3 if CT input
enabled

5.2.1 Analogue Representation of Current Alarms

Leakage
current

Load
current

High
current
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5.2.2 Current Transformer Wiring Diagram

This diagram shows an example of wiring for a CT input.

Current transformer

Heater fuse Solid State

Relay
| ——— - [eter
(e.g. TET0) /\
T/C

T

V1

A ]

sl 1[=1[z ][z ]3]
] + = ) @ >

3216

Controller fuse

L
L1

I IEIEE]

EIEEIEI e
= m o >

Note: the burden resistor value 10Q is mounted inside the
controller. It is recommended that the current transformer
is fitted with a voltage limiting device such as two back to

back zener diodes between 3 and 10V and rated for 50mA.

-
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6. Setpoint Generator

The setpoint generator provides the target value at which it is required to control the process. It is shown in the
controller block diagram, Section 3. The following functions are available:-

Number of
setpoints

Setpoint limits

Set point rate limit

Direct setpoint
access

Two, SP1 and SP2.

Each may be selected by a dedicated parameter or externally switched via a digital input
suitably configured as described in section 6.1.

An application example might be to use SP1 for normal operation and SP2 to maintain a

low overnight temperature.

High and low limits can be pre-set to prevent inadvertent adjustment of the setpoint
beyond that allowable for the process

Allows the setpoint to change from its current level to a new level at a fixed rate.

The selected setpoint is accessible directly from the HOME display by pressing the raise

or lower buttons

6.1 Setpoint Parameters

SETPOINT LIST ‘SP’

Name Scrolling Display Parameter Description Value Default Access Level
5P.GEL SETPOINT This enables the main or GP ! Setpoint 1 selected 5P 1 L3
SELECT secondary setpoint to be cp2 Setpoint 2 selected
selected form the front panel
buttons
5P 1 SETPOINT 1 Main or normally selected Low to high setpoint limits d L3
setpoint
5P SETPOINT 2 Secondary or standby setpoint Low to high setpoint limits d L3
5P H!I SETPOINT HIGH Maximum allowable setpoint Setpoint low limit (SP.LO) to high | Range L3
LIMIT setting range limit. Also limited by the High
RANGHI and RNG.LD parameters Limit
SP.LO SETPOINT LOW Minimum allowable setpoint Low range limit to Setpoint high Range L3
LIMIT setting limit (SP.HI). Also limited by the Low
RANGHI and RNG.LD parameters Limit
R1.5F REMOTE Value of the remote setpoint Read only
SETPOINT over comms. If no value
received within 5 seconds
fallback is to local setpoint
LR REMOTE To select the remote setpoint no Not selected no Conf
SETPOINT YES Selected
SELECT
SPRAT SETPOINT RATE Limits the rate of change of the Step change (OFF) to 3000 OFF L3
LIMIT setpoint. Operates on both SP1 display units per minute.
and P2 Resolution one decimal place
more than PV
M PU SETPOINT RAMP | To set the units for the setpoint m n Minutes m n L3
UNITS rate limit Hour Hours
CELC Seconds
ocT LOCAL SETPOINT | To apply a fixed offset to the -199.9 to 300.0 an L3
TRIM remote setpoint in use
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6.2 Example: To Set Ramp Rate

This is available in Level 3.

Do This The Display You Additional Notes
Should See

1. Press as many times as necessary
to select ‘SETPOINT LIST’

This step can be repeated for the lower setpoint limit

2. Press @ as many times as necessary P’

to scroll to ‘SP I’

3. Press @ or @ to adjust setpoint 1

4.  Press @ to scroll to ‘5P &’

5.  Press @ or @ to adjust setpoint 2

Whenever the setpoint is changed, the controller will
ramp from its current setpoint to the new value at the
rate set in units per second, minute or hours as set by
the ‘RAMPU’ parameter.

6. Press @ as many times as necessary
to scrollto ‘SP.RAT’

7.  Press @ or @ to set the rate at
which you require the setpoint to
change

It will also change at the same rate when switching
between SP2 and SP1 (but not between SP1 and SP2)

The setpoint rate resolution is generally one decimal
point more than setpoint/PV resolution
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7. Control

Parameters in this section allow the control loop to be set up for optimum control conditions. An example of a
temperature control loop is shown below:-

Control Output o
Control Power
Method Regulator
Control
Error Loop
Setpoint v
PV Measured temperature
Heater

The actual temperature measured at the process (PV) is connected to the input of the controller. This is
compared with a setpoint (or required) temperature (SP). If there is an error between the set and measured
temperature the controller calculates an output value to call for heating or cooling. The calculation depends on
the process being controlled but normally uses a PID algorithm. The output(s) from the controller are
connected to devices on the plant which cause the heating (or cooling) demand to be adjusted which in turn is
detected by the temperature sensor. This is referred to as the control loop or closed loop control.

7.1 PID Control

The PID controller consists of the following parameters:-

Parameter Meaning or Function
Proportional The proportional term, in display units or %, delivers an output which is proportional to the size of
Band the error signal.
Integral Time Removes steady state control offsets by ramping the output up or down in proportion to the

amplitude and duration of the error signal.

Derivative Time Determines how strongly the controller will react to the rate of change in the measured value. It
is used to prevent overshoot and undershoot and to restore the PV rapidly if there is a sudden
change in demand.

High Cutback The number of display units, above setpoint, at which the controller will increase the output
power, in order to prevent undershoot on cool down.

Low Cutback The number of display units, below setpoint, at which the controller will cutback the output
power, in order to prevent overshoot on heat up.

Relative Cool Only present if cooling has been configured. Sets the cooling proportional band, which equals the
Gain heat proportional band value divided by the cool gain value.
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7.2 Tuning

7.2.1

7.2.2

In tuning, you match the characteristics (PID parameters) of the controller to those of the process being
controlled in order to obtain good control. Good control means:

Stable, ‘straight-line’ control of the PV at setpoint without fluctuation
No overshoot, or undershoot, of the PV setpoint

Quick response to deviations from the setpoint caused by external disturbances, thereby rapidly restoring the PV
to the setpoint value.

Tuning involves calculating and setting the value of the parameters listed in the above table.

Automatic Tuning

This controller uses a one-shot tuner which automatically sets up the initial values of the parameters listed in the
table on the previous page.

One-shot Tuning

The ‘one-shot’ tuner works by switching the output on and off to induce an oscillation in the measured value.
From the amplitude and period of the oscillation, it calculates the tuning parameter values.

If the process cannot tolerate full heating or cooling being applied, then the levels can be restricted by setting
the high power limit (‘T P.H ") and low power limit (0 P.L 3 ). However, the measured value must oscillate to
some degree for the tuner to be able to calculate values.

A One-shot Tune can be performed at any time, but normally it is performed only once during the initial
commissioning of the process. However, if the process under control subsequently becomes unstable (because
its characteristics have changed), you can re-tune again for the new conditions.

It is best to start tuning with the process at ambient conditions and with the SP close to the normal operating
level. This allows the tuner to calculate more accurately the low cutback and high cutback values which restrict
the amount of overshoot, or undershoot.

Typical automatic tuning cycle

PV

Autotune starts 1 minute after being turned on to determine steady
Setpoint state conditions.

Tuning normally takes place at a PV which has a value of setpoint x 0.7.

The power is automatically turned on and off to cause oscillations.

From the results the values shown in the table are calculated

7.2.3

Calculation of the cutback values

Low cutback and High cutback are values that restrict the amount of overshoot, or undershoot, that occurs
during large step changes in PV (for example, under start-up conditions).

If either low cutback, or high cutback, is set to ‘Auto’ the values are fixed at three times the proportional band,
and are not changed during automatic tuning.

To tune the cutback values, first set them to values other than Auto, then perform a tune as usual.
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7.2.4 Manual Tuning

If for any reason automatic tuning gives unsatisfactory results, you can tune the controller manually. There are a
number of standard methods for manual tuning. The one described here is the Ziegler-Nichols method.

With the process at its normal running conditions:

Set the Integral Time and the Derivative Time to OFF.

Set High Cutback and Low Cutback to ‘Auto’.

Ignore the fact that the PV may not settle precisely at the setpoint.

If the PV is stable, reduce the proportional band so that the PV just starts to oscillate. If PV is already oscillating,
increase the proportional band until it just stops oscillating. Allow enough time between each adjustment for
the loop to stabilise. Make a note of the proportional band value ‘P’ and the period of oscillation ‘T".

Set the proportional band, integral time and derivative time parameter values according to the calculations
given in the table below:-

Type of control Proportional band (P) Integral time (I) Derivative time (D)
seconds seconds
Proportional only 2xB OFF OFF
P + 1 control 2.2xB 0.8xT OFF
P + 1+ D control 1.7xB 0.5xT 0.12xT

7.2.5 Setting the Cutback Values

The above procedure sets up the parameters for optimum steady state control. If unacceptable levels of
overshoot or undershoot occur during start-up, or for large step changes in PV, then manually set the cutback
parameters.

Proceed as follows:
Set the low and high cutback values to three proportional bandwidths (thatistosay, Z B.H{=C F. L0 =3x
P3).

Note the level of overshoot, or undershoot, that occurs for large PV changes (see the diagrams below).

In example (a) increase Low Cutback by the undershoot value. In example (b) reduce Low Cutback by the
overshoot value.

Example (a) Example (b)

Where the PV approaches setpoint from above, you can set High Cutback in a similar manner.
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7.3

7.4

7.5

7.6

7.7

Integral Action and Manual Reset

In a full three-term controller (that is, a PID controller), the integral term automatically removes steady state
errors from the setpoint. If the controller is set as a P or PD controller, the integral term will be set to ‘OFF’.
Under these conditions the measured value may not settle precisely at setpoint. The Manual Reset parameter
M R') represents the value of the power output that will be delivered when the error is zero. You must set this
value manually in order to remove the steady state error.

Relative Cool Gain

The proportional band parameter ‘P 1’ adjusts the proportional band for the heating output. Relative cool gain
adjusts the cooling proportional band relative to the heating proportional band. If the rate of heating and rate
of cooling are widely different it may be necessary to manually adjust Relative Cool Gain to achieve the
optimum settings for the cooling proportional band.

(This parameter is set automatically when Autotune is used). A nominal setting of around 4 is often used.

Control Action

When set to reverse (7 £ ') the output increases when the PV is below setpoint. This is the best setting for
heating control.

For cooling control only set to direct (I !F).

On/Off Control

On/Off control simply turns heating power on when the temperature is below setpoint and off when it is above
setpoint. If cooling is used, cooling power is turned on when the temperature is above setpoint and off when it
is below. The outputs of such a controller will normally be connected to relays — hysteresis may be set in the
same way as described in the Alarms section to prevent relay chatter or to provide a delay in the control output
action.

Loop Break Time

The loop is considered to be broken if the PV does not respond to a change in the output. Since the time of
response will vary from process to process the Loop Break Time parameter allows a time to be set before a loop
break alarm is initiated. In these circumstances the output power will drive to high or low limit. For a PID
controller, if the PV has not moved by 0.5 x Pb in the loop break time the loop is considered to be in break.

The loop break time is set by the Autoune, a typical value is 12 x Td. For an On/Off controller LBT is not shown
and loop break alarm is inhibited.

7.8 Cooling Algorithm

The method of cooling may vary from application to application.

For example, an extruder barrel may be cooled by forced air (from a fan), or by circulating water or oil around a
jacket. The cooling effect will be different depending on the method. The cooling algorithm may be set to
linear where the controller output changes linearly with the PID demand signal, or it may be set to water, oil or
fan where the output changes non-linearly against the PID demand. The algorithm provides optimum
performance for these methods of cooling.
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7.9 Control Parameters

The following table shows the parameters available.

CONTROL LIST ‘CTRL’
Parameter Parameter Description Value Default Access
M (Scrolling Display) Level
CTRL.H HEATING TYPE P d PID As order | Conf
ofF Heating off code
onoF On/Off
CTRL.C COOLING TYPE oFF Cooling disable oFF Conf
P d PID
onaoF On/Off
CTRL.A CONTROL ACTION rEu Reverse acting. Output decreases rEu Conf
as PV increases
dr Direct acting. Output increases as
PV decreases
PRUNT PROPORTIONAL BAND UNITS Enb In engineering units
PErc In percent
ATUNE AUTO-TUNE ENABLE OFF Autotune off OFF L3
On Set to ‘on’ to start auto-tuning
P A PROPORTIONAL BAND 0.1 t 9999 display units or 20 L3
1 to 999.9% if proportional band expressed as %
T INTEGRAL TIME Off to 9999 seconds 360 sec | L3
e DERIVATIVE TIME Off to 9999 seconds 60 sec L3
RJb RELATIVE COOL GAIN 0.1 to 10.0 1.0 L3
See also section 7.4
CBH! CUTBACK HIGH Ruto or 1to 3000 display units Auko= | 13
See also section 7.2.5. 3xPb
CHLED CUTBACK LOW Ruko or1 to 3000 display units Ruto = | 13
See also section 7.2.5. 3XPb
MR MANUAL RESET 0 to 100% (heat only) 0.0% L3
-100.0 to 100.0% (heat/cool)
LBT LOOP BREAK TIME OFF or 1 to 9999 minutes
OP.HI OUTPUT HIGH +100% 100.0% L3
Adjust to limit the maximum heating power
applied