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Typical Wiring Diagram

OPERATION
Switch on the controller.  Following a 3 second self-test sequence,
you will see the display shown below.  It is called the HOME
display.

OP1  illuminates when the logic output is ON (normally heating).

OP2  illuminates when the relay output is ON (normally cooling or
alarm).

If   OP1 or  OP2  are configured as alarm outputs (instead of heating
and cooling), they will flash when a new ‘unacknowledged’ alarm
occurs and go steady when the alarm is acknowledged but still true.

TO ACKNOWLEDGE A NEW ALARM

Press  and  together.  This will also reset any latched alarms
that are no longer true.

ALARM MESSAGES

If an alarm occurs a message will be flashed in the display. This
alternates with the measured temperature as shown below:

All of the possible messages are shown in this table.
Possible messages

���� Alarm - Full Scale High

���� Alarm - Full Scale Low

��	
 Alarm - Deviation

���� Alarm - Deviation High

���� Alarm - Deviation Low

�� Sensor Break

�� Loop Break

��� Load Fail

��� End of Timing

In place of the dash the alarm number is shown -

Alarm 1 or 2 or 3.

TO ADJUST THE REQUIRED TEMPERATURE
(SETPOINT)
Press and release quickly the 
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PARAMETER LISTS

Parameter Tables

Home List Adjustable Range Default setting Customer setting

�� Output Power demand in % -100 = max cooling,  100.0 = max heating.

���� Working Setpoint Only appears when setpoint rate limit enabled Read only Read only

�	
 Manual/Auto Select 
��

�
�

Automatic control selected

Manual standby selected


��

���� Home Display Options ���

��

���

��


����

�����

Standard - Shows the process value with the

setpoint accessed by pressing the  and 
buttons.

Displays the output power - for use as a manual
station.  (Only applies to software version 1.4)

Blank Display (only alarm messages flashed)

Displays the Process Value only

Displays the  Alarm 2 Setpoint only

Displays the Process Value with Alarm 2

Setpoint accessed by the  and   buttons

���
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���
��� Automatic Tuning List  (See page 10) Adjustable Range Default Setting Customer setting

���� Automatic Tune Enable ��� or � �!!


�" Automatic Manual reset calculation (when
P+D control)

��� or � ���

��#��# PID List (See page 10) Adjustable Range Default Setting Customer setting

� Proportional Band � to ����� display units ��

�� Integral Time ��� to ���� seconds �$�

�� Derivative Time ��� to ���� seconds $�

%�� Manual Reset Value
(only present if ��= ���)

	��� to ����� % ���

�" Low  Cutback 
�� to ����� display units 
��
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TO HIDE, REVEAL AND PROMOTE PARAMETERS

The ��� (Promote) option
Up to twelve commonly used parameters can be ‘promoted’ into the
HOME list.  This will give the operator quick access to them by

simply pressing the   button.  This feature, used in combination
with ‘hide’ and ‘ read only’, allows you to organise the way in which
you want your controller formatted.

The parameter ��� will now appear in the HOME list.  Repeat the
procedure for any other parameters you wish to promote.
To remove a parameter go to ��	� level, select the parameter from
the relevant list and change the choice from ��� back to 
���,
��
� or 	��.

Returning to Operator level
Repeat the above procedure for all the parameters you wish to hide,
promote, or make read-only then return to operator level:

TO USE THE TIMER

• Press  until you reach the �� list

• Press  until you reach the ����� parameter

• Press  or  to select the timer operating mode, �����
to ����� as follows:

����� - Mode 1, Dwell and Switch Off

In reset
In reset, you can switch between automatic control and standby
mode, using the parameter ��
 in the HOME list.
The controller is supplied with the ��
 parameter hidden.  You
must first reveal it.  See ‘To Hide, Reveal and Promote
Parameters’.

‘Automatic control’  means control at setpoint, with heating (and
cooling) being applied.
‘Standby mode’ means: the controller is in manual with zero
output power.  See ‘Warning!’ on Page 3.

During Running
The controller will always switch to automatic control.  Heating
(or cooling) will be applied and ˝( m7.6 cmı˝B4l.  Heating)Tjı˝4h1rol.d28mrisn Pe applie)˝(Parametower.1 Tfı˝1.04atinng (and226Wheneating)Tjı˝4h1rolrocooling) be.1 Tfı˝1.tingimh to aut7 Trtpplun33 -1down.9067 TDı˝(During Running)Tjı˝st reveal itF9 1 TfE67 TDı˝TDı˝0.0015 Tcı˝(The controlle9matic controWheneatingimh tgimhs 221,n manual with zeo aut7ontrol.  7 TDı˝0.0012 Tcı˝(mode, using 2he paramete226alwaMAN7.6aualeo autlight.  He8 0 TDı˝0 Tcı˝(˙.1ing)5˝)Tjı˝/F9 114fı˝6 1100 TDı˝0.0018 Tcı˝0.0003 Twı˝( paramet( ˝( m7.6 flash4l.inTDı˝0.08.06ng)cı˝(mode, us1.tinmaTjıdisplay226alwaprocess ˝( m7plie1down.26alwagimh to au˝(Parametowerer will remaTjıindefinitelyjı˝-12 )Tjtate un33lch bet.9067 TDı˝(During Run76e, users•r will WheneR -1.2133 Tı˝0 Tcı˝( Tcı˝(Th4˝)Tjı˝/F9 114fı˝6 1100 TDı˝0.0018 Tcı˝0.0003 Twı˝( st first reveal itto aut7 op flash1 T.26alwaual with zeo autreh1rnl.  h bet.inTDı˝0.0˝0.0cı˝(mode, using 2he par contros/F9 1 Tfı˝6.26Itautom.6 reh1rn4l..  Heating)Tjı˝0 -1. 1 TbetDı˝0.0018ametersˆiddefı˝1.tin1 Tfı˝10.8933 0 TDı˝0 Tcı˝5mı˝B5˝)Tjı˝/F9 1 Tfı˝1.96 0 TDı˝0.0018 Tcı˝0.0003 Twı˝( 23t first reveal ittı˝-12.8533 -1.24..  933 0 TDı˝0 Tcı˝cı˝( means conjı˝/F9 112fı˝7 1 4fı030 TDı˝0.0018 Tc2.61 means conjıl it.933 0 TDı˝0 Tcı˝.08.78ng)c2.66ode, us[9 1 3fı˝2 1 4fı20•)-6 1 3(fı˝1)]TJı˝3.4 Tcst The cont(fı˝1)067 TDı˝(Durinı˝(( meat Th4 controlle9matic(Mı˝6 2, DweautNTDı˝0.E5.0/CS1 CS27.6 c SC27.6j 011 Tw Dı˝M ar43127 T183.88 ese40018T183.88 lı˝S 585.04 Tmı˝-043127 T18427 TreseTwer06jı˝/F9 SontrolOffDı˝0.E5.0319.6 194.981 1 scı˝485.18 727.66 48.84 323.9 194.981 0 scı˝qı˝48.96 0 0 0.72 485.12 727.6 cmı˝BIı323.7 T194.926ı˝/BPC 1ı˝/IM trueı˝ID ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ` 320.48 5370226 194.981 1 scı˝485.18 727.66 48.84 37ı˝0 0 94.981 0 scı˝qı˝48.96 0 0 0.72 485.12 727.6 cmı˝BIı37ı˝5999T194.926ı˝/BPC 1ı˝/IM trueı˝ID ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ` 320.48 5426.62 194.981 1 scı˝485.18 727.66 48.84 4312420 94.981 0 scı˝qı˝48.96 0 0 0.72 485.12 727.6 cmı˝BIı431236T194.926ı˝/BPC 1ı˝/IM trueı˝ID ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ` 320.48 5480.38 194.981 1 scı˝485.18 727.66 48.84 485.180 94.981 0 scı˝qı˝48.96 0 0 0.72 485.12 727.6 cmı˝BIı485.12T194.926ı˝/BPC 1ı˝/IM trueı˝ID ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ?ÿÀ`````?ÿÀ`````?ÿÀ` 320.48 55.6 140 94.98127.2cı˝485.18 727.66 48.84 53 7240 94.98108.12T˝qı˝48.96 0 0 0.72 485.108.2cı˝ cmı˝BIı53 78799T194.926ı˝/BPC 1ı˝/152trueı˝ID ?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ`````?ÿÀ````````?ÿÀ`````?ÿÀ````````?ÿÀ`````?ÿÀ````````?ÿÀ`````?ÿÀ````````?ÿÀ`````?ÿÀ````````?ÿÀ`````?ÿÀ```` 320.48 585.0˝0.0018 Tc4 Tmı˝-011311 T50 727.reseTwer09t first re3jıl itHigh alarm 2Dı˝0.E5.011311 T50  611 T-011 T48.96* 585.04 Tmı˝-0161.12T50 727.reseTwer06e par contro hasm.6eneselected.Dı˝0.E5.0156.56T50  4.56T-011 T48.96* 585.04 Tmı˝-011311 T496236TreseTwer3 will WheneDı˝0.E5.0 0 0.71 K.0 0j 01076ew 2.61 ˝M ar156.56T50  4.56T-011 T48.9139.509t5057871 ese150.1int5057871 lar156.56T50  4.56T-011 T48.9139.509t4977272 ese150.1int4977272 lar156.56T50  4.56T-011 T48.9139.509t5057871 ese139.509t5057871 lse139.1 ˝5057871 13 7877˝5057589 13 7877˝5057237 car156.56T50  4.56T-011 T48.913 7877˝5057237 m.913 7877˝498˝595 lar156.56T50  4.56T-011 T48.913 7877˝498˝595 m.913 7877˝498˝595 lar13 7877˝498˝2cı139.1 ˝4977272 139.509t4977272 cı˝S 5 0 0.71 kar156.56T50  4.56T-011 T48.9142.646T504.069 m.91467245T504.069 lar144.771 499.736Tl.9142.646T504.069 l.9b*ar156.56T50  4.56T-011 T48.9150.762˝5057237 m.9150.762˝5057589 150.4nt5057871 150.1int5057871 car156.56T50  4.56T-011 T48.9150.762˝5057237 m.9150.762˝498˝595 lar156.56T50  4.56T-011 T48.9150.1int4977272 ese150.1int4977272 lar150.4nt4977272 150.762˝498˝2cı150.762˝498˝595 car156.56T50  4.56T-011 T48.9151.672˝505716 ese151.672˝498˝521 lar156.56T50  4.56T-011 T48.91377278˝498˝521 m.91377278˝505716 lar156.56T50  4.56T-011 T48.9150.1int4967272 ese139.509t4967272 lar156.56T50  4.56T-011 T48.9139.509t506.705 ese150.1int506.705 lar156.56T50  4.56T-011 T48.9150.1int4967272 ese150.281t4967272 lar156.56T50  4.56T-011 T48.9150.281t4967272 ese150.3int4967272 150.38 ˝4977025 150.40  4977025 car156.56T50  4.56T-011 T48.9150.40  4977025 mar150.4nt4977025 150.587t497705 150.611t497705 car156.56T50  4.56T-011 T48.9150.587t497705 mar150.63nt4977075 150.661t4977075 150.73  4977127 car156.56T50  4.56T-011 T48.9150.73  4977075 m.9150.762˝4977127 150.812˝4977152 150.scı4977152 car156.56T50  4.56T-011 T48.9150.scı4977152 m.9150.93  4977177 150.96nt497725cı150.991t4977279 car156.56T50  4.56T-011 T48.9150.991t4977279 ese151.015t4977279 151.065t49773r3 151.09 ˝4977328 car156.56T50  4.56T-011 T48.9151.09 ˝4977328 ese151.117t4977381 151.191t4977405 151.191t497743 car156.56T50  4.56T-011 T48.9151.191t497743 ese151.24cı4977479 151.29 ˝4977507 151.317t4977532 car156.56T50  4.56T-011 T48.9151.317t4977532 ese151.34nt49776int151.395t4977659t151.395t4977683 car156.56T50  4.56T-011 T48.9151.419t4977683 ese151.472˝4977761 lar156.56T50  4.56T-011 T48.9151.44cı4977761 ese151.472˝4977835 151.521 4977859t151.521 4977272 cı˝S 5156.56T50  4.56T-011 T48.9151.521 4977272 ese151.57˝498˝0140 51.598˝498˝0880 51.598˝498˝19 car156.56T50  4.56T-011 T48.91377278˝498˝521 m.91377278˝498˝366 lar156.56T50  4.56T-011 T48.91377292˝498˝366 m.91377292˝498˝342 1377292˝498˝278˝1377292˝498˝24 car156.56T50  4.56T-011 T48.91377292˝498˝24 m.91377292˝498˝19 13 7041˝498˝11 ˝13 7041˝498˝0880car156.56T50  4.56T-011 T48.913 7041˝498˝0880m.913 7041˝498˝064˝13 7069t4977286˝13 7069t4977262 car156.56T50  4.56T-011 T48.913 7069t4977262 m.913 7069t4977212T13 7094 4977859t13 7168˝4977835 car156.56T50  4.56T-011 T48.913 7168˝4977786 m.913 7196ı4977761 13 7196ı497773 ˝13 722t4977683 car156.56T50  4.56T-011 T48.913 722t4977683 m.913 727t4977659t13 7294 4977634t13 7294 49776intcar156.56T50  4.56T-011 T48.913 7294 49776intm.913 7322t4977507 13 7347ı4977479 13 7396ı497743 car156.56T50  4.56T-011 T48.913 7396ı497743 m.913 7421t4977405 13 7449t4977381 138˝522˝4977328 car156.56T50  4.56T-011 T48.9138˝522˝4977328 m.913 7547ı4977328 13 7575t49773r3 13 7624t4977279 car156.56T50  4.56T-011 T48.913 7624t4977279 m.913 7726 4977177 lar156.56T50  4.56T-011 T48.913 7726 4977177 m.913 7751˝4977152 13 782  4977127 13 7902˝4977127 car156.56T50  4.56T-011 T48.913 7902˝4977127 m.913 7979t4977075 139.081t497705 139.1 ˝497705 car156.56T50  4.56T-011 T48.9139.1 ˝497705 ese139.257t4977025 139.38 ˝4967272 139.509t4967272 car156.56T50  4.56T-011 T48.9151.672˝505716 ese151.648˝5057311 lar156.56T50  4.56T-011 T48.9151.648˝5057311 ese151.648˝505733nt151.648˝5057413t151.648˝5057438 car156.56T50  4.56T-011 T48.9151.648˝5057438 ese151.648˝50575150 51.598˝5057540 51.598˝5057589 car156.56T50  4.56T-011 T48.9151.598˝5057589 m.9151.598˝50576180 51.57˝50577160 51.57˝5057744 cı˝S 5156.56T50  4.56T-011 T48.9151.521 5057744 m.9151.521 5057769t151.472˝5057843t151.472˝5057871 car156.56T50  4.56T-011 T48.9151.472˝5057871 ese151.444 50578960 51.419t5057998˝yar156.56T50  4.56T-011 T48.9151.419t5057998˝ese151.395t506.022 151.34nt506.0960 51.34nt506.124 car156.56T50  4.56T-011 T48.9151.34nt506.124 ese151.317t506.174 151.29 ˝506.1980 51.244 5067223 car156.56T50  4.56T-011 T48.9151.244 5067223 ese151.191 5067251 151.16nt506.325 151.117t506.35 car156.56T50  4.56T-011 T48.9151.117t506.35 ese151.09 ˝506.378 151.065t506.427 151.015t506.427 car156.56T50  4.56T-011 T48.9151.015t506.427 m.9150.93  506.529 lar156.56T50  4.56T-011 T48.9150.93  506.529 m.9150.scı506.529 150.812˝506.55cı150.73  506.579 car156.56T50  4.56T-011 T48.9150.73  506.579 mar150.661 50676r3 150.587t50676r3 150.485t506.681 car156.56T50  4.56T-011 T48.9150.485t506.603 ese150.383t506.681 150.179t506.705 150.1int506.705 car156.56T50  4.56T-011 T48.9139.509t506.705 ese139.358t506.705 lar156.56T50  4.56T-011 T48.9139.358t506.705 ese139.334t506.705 139.257t506.705 139.179t506.681 car156.56T50  4.56T-011 T48.9139.232t506.681 m.9139.1 ˝506.681 139.081t506.681 139.028t506.603 car156.56T50  4.56T-011 T48.9139.028t506.603 m.9139.004t50676r3 13 7926 506.579 13 7902˝506.579 car156.56T50  4.56T-011 T48.913 7902˝506.579 m.913 7877˝506.55cı13 7775ı506.529 13 7751˝506.529 car156.56T50  4.56T-011 T48.913 7751˝506.529 m.913 7726 506.476˝13 7674t5067452 13 7649t5067452 car156.56T50  4.56T-011 T48.913 7649t5067452 m.913 7624t506.427 13 7547ı506.378 138˝522˝506.35 car156.56T50  4.56T-011 T48.9138˝522˝506.35 m.913 7449t5067325 13 7421t5067251 yar156.56T50  4.56T-011 T48.913 7421t5067251 m.913 7396 5067223 13 7347ı506.174 13 7322t506.124 carS 5156.56T50  4.56T-011 T48.913 7322t506.124 m.913 7294t506.0960 3 727t506.072˝13 722t506.022 car156.56T50  4.56T-011 T48.913 722t506.022 m.913 7168 50578960lar156.56T50  4.56T-011 T48.913 7168 50578960m.913 7168 5057871T13 7094 5057794˝13 7069t5057769tcar156.56T50  4.56T-011 T48.913 7069t5057769tm.913 7069t5057716˝13 7041˝5057589 13 7041˝5057515 carS 5BTı˝6726 0 0 6726 151.76t4967383tTm.9/CS1 cs 0 0 0 scar0 Tcar( )Tjı˝9 0 0 9 153.56T496736tTm.90.0035 Tcar(or)Tjı˝6726 0 0 6726 161.12t4967383tTm.90 Tcar( )Tjı˝ET.90 0 0 1 kar156.56T50  4.56T-011 T48.9170.26 504.1460m.9168˝111t49977880lar1727459t49977880lar170.26 504.1460larb*ar156.56T50  4.56T-011 T48.91767228 5057237 m.91767228 498˝595 lar156.56T50  4.56T-011 T48.91767228 5057237 m.91767228 5057589 175795 5057871T1757543˝5057871 car156.56T50  4.56T-011 T48.91757543˝4977262 m.91757543˝4977262 l.9175795˝4977262 1767228 498˝24 1767228 498˝595 car156.56T50  4.56T-011 T48.9164795 5057871Tm.9164795 5057871Tl.91647595 5057871T1647318 5057589 1647318 5057237 car156.56T50  4.56T-011 T48.91647318 5057237 m.91647318 498˝595 lar156.56T50  4.56T-011 T48.91647318 498˝595 m.91647318 498˝595 lar1647318 498˝24 1647595 4977262 164795 4977262 car156.56T50  4.56T-011 T48.9164795 4977262 m.91757543˝4977262 l.9156.56T50  4.56T-011 T48.9164795 5057871Tm.91757543˝5057871 lar156.56T50  4.56T-011 T48.91777137˝505716 ese1777137˝498˝521 lar156.56T50  4.56T-011 T48.91637433˝498˝521 m.91637433˝505716 lar156.56T50  4.56T-011 T48.91757595 4967272 m.91647975 4967272 l.9156.56T50  4.56T-011 T48.91647975ı506.5057871T1647318 5057589 1647318 506.505787148.916918 506.4 5057237 car15w4T50  4.5 car15w4T50 0 0 0 0 0 48.o5l5677251 15.915918 5 4.5 car15w4T50 0 0 0 0 0 08.91647975ı506.5057871T1.648˝50w4T50  4.5 car15w4T50 0 0 0 0 0 48.o5l(l5  4.5 ca0 0 672 0 0 .56T-011 T48.9164795 4977262 m.9184977262 m.9184977262 m.9184977262611 T9.91767228 5057589 175795 5057871T1757543˝077057871784977217505787178497722048.9161.015t506.427 m.9150.93  506.529 l7722048.916178456T-011 T48.9161.01-0113018.91615r156.5338.91615r15t506.427 m.9150.93  506.529 l772338.91617T1757543˝3car.91617T1543˝4048.916256T-011426 0 1627902˝52t506.124 m.913 7294t506.0960 011426 0 162790757543˝481 0 162790543˝548.9163T48543˝5car.9163T485t506.427 m.9150.93  506.529 l772582r.9163T48m9 l772582r.916356T-772626 0 1641849772681 0 164028t506.603 m.9139.004t50676r3 1772681 0 16402m3 1772681 0 164790543˝7050578750T1543˝7848.91653r15t506.427 m.9150.93  506.529 l7727848.91653r1m3 1772807057876T481772835057876590543˝88ar.91668028t506.603 m.9139.004t50676r3 177288ar.9166802m3 177293ar.91676137˝505716 ese1777137˝498˝521 lar7293ar.9167613m3 177293ar.91683501772986 0 168590543˝986 0 164795 4977262 m.91757543˝4977262 l.43˝986 0 16479556T-01100.26 26 16T-01103505726 88T-011035057261069t5057769tm.913 7069t5057716˝1r156.56T50  4.56T-011 T548.91636595 4967272 m.91647975 4967272 l11 T548.91636596T-011 T548.91634T-011 T548.9162505011 T548.9162469t5057769tm.913 7069t5057716˝1r156548.9162466T-011 T548.916195011 5048.9161506011 5048.916 88T9t5057769tm.913 7069t5057716˝1r155048.916 88Tm6˝1r155048.916 646011 531 0 16986 011 5598.9164795 4977262 m.91757543˝4977262 l.91 531 0 16979556T-11 5598.916412 011 5598.9168590511 58ar.916786  4977262 m.91757543˝4977262 l.91 58ar.916786 56T-11 6338.9167613-11 6548.9167333-11 6548.91668028t506.603 m.9139.004t50676r3 111 6548.916680256T-11 71057876590511 7598.9166T48111 7598.91653r15t506.427 m.9150.93  506.529 l11 7598.9166T4856T-11 78ar.91650T1511 812 0 164790511 861 0 164028t506.603 m.9139.004t50676r3 111 861 0 164790757511 886 0 16433-11 91r.916356T-11 938r.916356T8t506.603 m.9139.004t50676r3 111 938r.916328Tm6˝1r15988r.916328T 16406505787303T 1640650578727902˝506.5057871T1647318 5057589 16406505787279056T-0111r1r.91617T15ı506.5057871T1647318 5057589 1641r1r.91617T156T-0112418.91615r15011265057871.01-5 49678.9161.015t52t506.124 m.913 7294t506.0960 5 49678.9161.0156T-01141605787178496.56182 m.918496.56T50  4.4977262611 T9.91767228 5057589 175156.56T50  4.56T-011 T48T50 31137˝505716 ese1777137˝498˝521 lar156.56T50 311356T-011 T48T50 336T-011068T50 45060011068T50 43485t506.427 m.9150.93  506.529 l711068T50 4348m9 l711068T50 4967-0110350T50 447-0110350T50 48902˝506.5057871T1647318 5057589 0110350T50 4890m89 0110350T50 618T-0110113T50 716T-0110113T50 74469t5057769tm.913 7069t5057716˝10110113T50 7446m3 17729868T50 7690543˝986 .9177433-77293ar.91757543˝4977262 m.91757543˝4977262 l.7293ar.9175754m2 l.7293ar.917594817729050.9179980543˝88ar18 50295 4977262 m.91757543˝4977262 l.43˝88ar18 50295m3 1772836918 5072 1772836918 509481772807018 512469t5057769tm.913 7069t5057716˝1772807018 51246m9 l772784818 51740543˝705018 51980543˝681 18 522028t506.603 m.9139.004t50676r3 1772681 18 52202m3 1772603 m. 5256T-77263r1m. 532501772582rm. 53977262611 T9.91767228 5057589 17579582rm. 5397m9 l77255ar18 53780543˝54818 54.01-011481 18 54.015t506.427 m.9150.93  506.529 l772481 18 54.01757543˝3car18 552937˝505716 ese1777137˝498˝521 lar723car18 55293757543˝33r18 55293-011 52rm. 5556T-0112048m. 557902˝506.5057871T1647318 5057589 0112048m. 55790757543˝123 m. 5603T 4977262m. 5603T 49776918 5656T8t506.603 m.9139.004t50676r3 11647318 506.5057871164824918 506.4 5057237 car15w4T50  4.5 car15164824918 506.47871164787118 506.41164722118 506.41164669918 5656T8t506.603 m.9139.004t50676r3 1164669918 5656T7871164576918 5656T1164587118 5656T11644932m. 5603T8t506.603 m.9139.004t50676r3 11644932m. 5603T56T-0114662m. 5603T 0114160m. 55790 5 49678m. 557902˝506.5057871T1647318 5057589 5 49678m. 5579056T-011318Tm. 5556T-0112650m. 5556T-0112160m. 552902˝52t506.124 m.913 7294t506.0960 011241818 5529375751641r1r18 55293-1641362m. 545r150111142m. 545r12˝506.5057871T1647318 5057589 5 41142m. 545r1m89 164065018 54.01-164037r18 537805r15988rm. 53977262611 T9.91767228 5057589 17r15988rm. 5397m6˝1r159381m. 53250111 91rm. 5256T-11 886 18 522028t506.603 m.9139.004t50676r3 111 886 18 52202757511 861018 51980511 812 18 51740511 78ar18 512469t5057769tm.913 7069t5057716˝111 78ar18 5124656T-11 759918 50948111 71018 5072 111 71018 50295 4977262 m.91757543˝4977262 l.11 71018 5029556T-11 58ar.91759485 4967272 m.91647975 4967272 l11 58ar.917594856T-11 58ar.917571 011 5598T50 794 011 5598T50 76069t5057769tm.913 7069t5057716˝1r155598T50 760656T-11 5313T50 6676011 5048T50 4890011 5048T50 41502˝52t5BTı˝9 0 0 9T-01132 0  536 T56T/CS6T8s 0 0 0 s2˝50.00506T2˝50.0001 Twı˝( is pressed, instead of)Tjı˝-110933r-1522676TD˝50.00556T2˝50 Twı˝(displaying the parameter value, its)Tjı˝T*˝50.00576T2˝5(availability to in Operator level is shown as)Tjı˝T*˝50.00596T2˝5(follows:)Tjı˝/T10 1 Tfı˝T*˝506T2˝5(˝˛¯ˆ)Tjı˝/F9 1 Tfı˝2.64606TD˝50.00006T2˝50.0003 Twı˝[(The parameter will be )-27(alterable)]TJı˝/T10 1 Tfı˝-2.646-1522676TD˝506T2˝5(ı¸˚ˇ)Tjı˝/F9 1 Tfı˝2.64606TD˝50.00142T2˝50 Twı˝(The parameter will be hidden.)Tjı˝/T10 1 Tfı˝-2.646-1522676TD˝506T2˝5(ˆˇ˝˚)Tjı˝/F9 1 Tfı˝2.64606TD˝50.00116T2˝5(The parameter will be read-only)Tjı˝/T10 1 Tfı˝-2.646-1522676TD˝506T2˝5(´ˆ˜)Tjı˝/F9 1 Tfı˝1˝9867606TD˝50.00126T2˝50.0001 Twı˝(The parmeter will be ‘promoted’)Tjı˝-15948-1522676TD˝50.00556T2˝50 Twı˝(into the HOME list (see below).)Tjı˝9t570676-3041333rTD˝50.00006T2˝50.5631 Twı˝[(1)- 53(.)-3( Press )563.1( )]TJı˝ETt5057769tm.913 7069t5057716˝157.624614 5396T7871411028T 4 5396T5 4967272 m.91647975 4967272 l4 5371 040 710175754 5371 039717845 4967272 m.91647975 4967272 l411028T 4 5396T7871411028T 4 5396T5 494 567T1 4 5396Tl4 5371 04 5069054 5371 040 71019t5057769tm.913 7069t5057716˝158.309 040 7101757558.309 04 50690557.9791 4 5396Tl57.624614 5396T9t5057769tm.913 7069t5057716˝158.309 040 7101757558.309 039717845 4967272 m.91647975 4967272 l57.6246138.442T7871411028T 38.442T5 4967272 m.91647975 4967272 l4 5371 0397178475754 5371 039717845 494 5371 038.72 14 567T1 38.442T1411028T 38.442T9t5057769tm.913 7069t5057716˝157.6246138.442T787157.6246138.442Tl87157.9791 38.442T158.309 038.72 158.309 039717849t5057769tm.913 7069t5057716˝140 411 0397106T787140 411 040 6465 4967272 m.91647975 4967272 l59.141 040 646m2 l59.141 0397106T5 4967272 m.91647975 4967272 l57.6246137545r1m89 411028T 37545r15 4967272 m.91647975 4967272 l411028T 47.185T787157.6246147.185T5 4967272 m.91647975 4967272 l40 411 040 646787140 63T1 4 532025 4967272 m.91647975 4967272 l40 411 0397106T787140 411 038.84485 4967272 m.91647975 4967272 l40 411 038.8448787140 411 038.822 040 539 038.748 040 539 038.72T9t5057769tm.913 7069t5057716˝140 539 038.72Tm6˝140 539 038.676040 539 038.5932040 5r1r038.568T9t5057769tm.913 7069t5057716˝140 5886138.442T787140 5886138.392 040 63T1 38.34 040 6650 38.31849t5057769tm.913 7069t5057716˝140 6650 38.2648787140 6650 38.241 040 69 038.2132040 739 038.-1602˝52t506.124 m.913 7294t506.0960 40 739 038.-160m60 40 739 038.-39 040 7r1r038.1142040 792 038.086 9t5057769tm.913 7069t5057716˝140 792 038.086 m60 40 8650 375988r 40 890 375959 040 918T 37596T9t5057769tm.913 7069t5057716˝140 918T 37596Tm6˝140 918T 375885T140 992 037 861004 50160037 808T9t5057769tm.913 7069t5057716˝14 50160037 808T75754 50440037 808T54 50940037 783T54 5118T 37575999t5057769tm.913 7069t5057716˝14 5118T 375759975754 52450 375657T5 4967272 m.91647975 4967272 l4 52450 375657T75754 52690 3756975657T7575437ts)Tj75754 52637ts)Tj75754 52637ts)Tj75754 526351367272ul14967 4 539675754 52649675754 52649675)Tj75754 5ue52690 53T1411028T 30 53T75754 526351367272ul14967 4 5397157.6246147.185T5411871 04m.91647975 4967272 l40 411 040 64678711871 04m.916485T5411803 04m.91645411726 04m.91645411701 04m.963 7069t5057716˝140 918T 37596Tm6˝11701 04m.963 m6Tl4 5371 04m.963 54 5u99 04m.963 54 5ue526971583T75754 526351367272ul14967 4 539 5ue526971583Tm6Tl4 552226971583T4 5264967971554614 539667971554675754 526351367272ul14967 4 539675966797155467845 494 53797153769tm.922269715791 4 575754971579175754 526351367272ul14967 4 5396775754971579157T5 4967272 4995Tj75752Tj75759)Tj7575171 040 9)Tj7069t5057716˝14 5118T 37575997575471 040 9)Tjm9975754 52440 9)Tj757509400411858T9t505776941183T75754 526351367272ul14967 4 539 55776941183T85T140 99Tj7575801004 5043T4 527319t5057769t 5273197069t5057716˝140 918T 37596Tm6˝140 918 52731988r 40 894541170602˝52890 34 5356 9t50577694 5303 7069t5057716˝140 6650 38.26487871577694 5303 m487871577694 55762040 792 04 555202˝52t506.4 5503 7069t5057716˝140 539 038.72Tm6˝14t506.4 5503 41 040 69 03 494 647975 4967272 l40 411 038.8448787169 03 494 6441 040 69 03 49451040 6650 3575276 9t5063T1  49679913 7294t506.0960 40 739 038.-160m50739 03 0.086 m60m50739 03 4170647975 4967272 l59.141 040 646m2 4153 03 0.086 m60m54153 03 3.28647975 4967272 l411028T 47.185T789 411028T 37545r15571803 0 m.91647975 4967272 l411028T 47.185T7571803 0 m.91645r1557187272 m.9164158.3060037 5010058.3540037 50107069t5057716˝157.6246138.442T78713540037 5010m2T158.309 037 5010050 3562690 53T150 381T 30 53T75754 526351367272ul14967 4 5350 381T 30 53T7845 49105675)Tj7575 49183675)Tj7575 492072637ts)Tj75754 526351367272ul14967 4 53 492072637tj7577845 4967272 7ts)Tj7 496345437ts

 until you.18ach the 

2. Press  
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..........Timer Operating Modes continued

����� - Mode 3, Time from Cold and Switch Off

This is the same as mode 1 except that the timer will start counting
down immediately without waiting for the temperature to reach
setpoint.

����� Mode 4, Time from Cold No Switch Off

This is the same as mode 2 except that the timer will start counting
down without waiting for the controller to reach setpoint.

����� Mode 5, Delayed Switch On

This mode applies a time delay before turning on the heating (or
cooling).  When the timer is started, the controller will always
switch to standby mode and start counting down.  When the timer
has timed out, the controller will switch into automatic control,
apply heating (or cooling) and control indefinitely at the setpoint.
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Relay and Logic input/output Configuration

Note: The logic I/O can be configured as an output or a contact
closure input for alarm acknowledge, keylock, or timer run/reset.

�� Relay output Options Meaning

�� Logic I/O

�� Identity of output ���- Relay

��. Logic

��	� Function ��. Digital (alarm) output

���
 Heating output

���� Cooling output

These functions ����' PDSIO mode 1

are only appear ����� Alarm Acknowledge

����� Keylock digital input

for the logic I/O ���( Run/reset timer

��.�� Digital output 	��) No change

functions ��� Clear all alarms

'��� Alarm 1 (See note 1)

 ��� Alarm 2 (See note 1)

See below: “ To +��� Alarm 3 (See note 1)

Operate the relay 	� * New alarm

or logic output ��� * Sensor break alarm

from an alarm or ��� * Loop break alarm

digital function” ��� *
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AUTOMATIC TUNING

In PID control, the output from the controller is the sum of three
terms: Proportional, Integral and Derivative.  These three terms
deliver just the right amount of power to hold the temperature at
setpoint without oscillation.  For stable control, the PID values
must be ‘tuned’ to the characteristics of the process being
controlled.  In the 2132 and 2116 this is done automatically using
advanced tuning techniques.
Automatic tuning is performed by switching the output of  the
controller On and Off to induce an oscillation in the measured
temperature.  From the amplitude and period of the oscillation, the
PID values, shown in the table below, are calculated.

Parameter Display Meaning or Function

Proportional
band

�� The bandwidth in °� or °� over which the output
power is proportioned between  minimum and
maximum.

Integral time �� Determines the time taken by the controller to
remove steady-state error signals.

Derivative
time

�� Determines how strongly the controller will react
to the rate-of-change of temperature.

Low cutback 	
� The number of °� or °� below setpoint at which
the controller will cutback the output power to
prevent overshoot on heat up.

High
Cutback

�
� The number of °� or °� above setpoint at which
the controller will increase the output power to
prevent undershoot on cool down.

Relative
cool gain

�	�� Only present if cooling has been configured.
Sets the cooling proportional band by dividing the
Pb value by the �	�� value.

If the process cannot tolerate 100% heating or cooling during
tuning, the power can be restricted by the heating and cooling
limits in the Output list.  However, the measured value must
oscillate to some degree for the tuner to determine values.
Tuning is normally 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 at any time.
It is best to tune starting with the process at ambient temperature.
This allows the tuner to calculate more accurately.

Heating and Cooling Output Cycle Times

Before commencing a tuning cycle, set the values of !$!�%
(heating output cycle time) and  !$!�! (cooling output cycle time)
in the �� (output) list.
For a logic heating output (switching a SSR), set !$!�% to ��& sec.
For a relay output, set !$!�% to �&�& sec.
For a logic cooling output used to control a solenoid valve, set
!$!�! to ��& sec.

Tuning procedure

1. Set the setpoint to the value at which you will normally operate
the process.

2. In the ‘����’ list, select ‘���'’ and set it to ‘��’
3. Press the Page and Scroll buttons together to return to the

HOME display.  The display will flash ‘���'’ to indicate that
tuning is in progress.

4. The controller will induce an oscillation in the temperature by
turning the heating on and then off.

5. After two cycles of oscillation the tuning will be completed
and the tuner will switch itself off.

6. The controller will then calculate the tuning parameters and
resume normal control action.

If you want ‘Proportional only’ or Propotl theoTjı˝/F5 1 Tfı˝27 Ttrol ac424 Tcı˝-0.0ontr8 Tcı˝0T ‘Proportional onuldTfı˝1.306r16.1867 6ı˝-0.0008 6 0 . 0 4  6 c .



Issue 2,     Nov-98.   Applies to software versions 1.3 & 1.4                          -11-                                                                                        HA026270

ORDERING CODE

The controller is supplied configured according to the ordering code shown below.

Model
number

Function Supply
voltage

Manual Output 1
(Logic)

Output 2
(Relay)

Sensor
input

Setpoint
min

Setpoint
max

Units External
relay

module

Input
adaptor

2132
2116

TECHNICAL SPECIFICATION

Panel sealing IP65 (EN 60529), or 4X (NEMA 250)

Operating ambients 0 to 55o
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