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NOTE

Our policy is one of continued improvement and, consequently, the information contained
in this publication may differ in some respects from the instrument in question, Therefore,

this document does not constitute an offer or part of an offer for sale.
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IM-004G . 2500 Controfler Section 1
instattation and Operating instructiona introduction

SECTION 1
INTRODUCTION

The WEST 2500 is a "proportional plus integral plus derivative” (P1D) controller, retaining many of the features
incorporated in the other instruments in the West microprocessor-based controller range. A red light-emitting-
diode (LED) front panel display provides clear and comprehensive information for the user.

The Controller housing conforms to 1/4 DIN measurements and Controllers may be conveniently mounted
side-by-side in multiple installations. The power consumption of the Controller is only SVA (approximately),
therefore, minimum ventilation is required.

Figure 1-1 2500 Controller

1.1  OPERATOR CONTROLS AND INDICATORS

The 2500 Controller can operate in either of two modes: User Mode or Set Up Mode. In User Mode, the operator
may adjust the set point value and monitor the output(s). In Set Up Mode, ail control parameters may be viewed
and adjusted. The 2500 front panel is shown in Figure 1-1 and has a number of operator controls and indicalors
to serve the foltowing functions:

Upper Display: Comprises four digits with decimal points, displaying numbers from 9999 (o
-1999, In User Mode, displays the value of the process variable. In Set Up Mode, displays the
value of the set point and other selected control parameters, Parameter selection is by means of
front pancl controls.

Lower Display: Comprises four digits with decimal points or up to four alphabetic characters.
In User Mode, displays the set point value. In Set Up Mode, displays a legend (up to four
alphanumeric characters) which identifies the control parameter being viewed/adjusted.

LED Indicators: The front panel is equipped with up to four LEDs which indicate the various
output states and Controller functions.

Controls: Four pushbuttons are provided for parameter entry and selection of control parame-
ters or Controller functions,

Full details of the use of these controls and indicators may be found in Section 3 (User Mode) and Section 4 (Sct
Up Mode).

IMO0AD-1 March 1690 11



Section 1 2500 Controlier IM-0048
intreductian installation and Operating Instructions

1.2 OPTIONS AND VARIANTS

There is a wide range of options and variaats available for the 2500 Controller. The variants and options fitted to
each Controller are indicated by the product codes shown on the product code label (on the side of the Controller).
Full details of the options and variants available and guidance on interpretation of the product codes can be found

in Appendix B,

1.2 March 1980 IMO340-1



1M-0040 2500 Controllsr Section 2
Instaliation and Operating Instructions installation

SECTION 2
INSTALLATION

2.1  UNPACKING PROCEDURE

1. Remove the Controller from its packaging. The Controller is supplied with a mounting clamp
and two screws,

NOTE

Retain the packaging for future use, should it be necessary to transport the Controller to
another site or to return to the supplier for repair.

2. Examine the delivered items to check for damage or deficiency. 1f any discrepancy is found,
notify the carrier immediately. Check that the product code(s) shown on the product label
corresponds io the configuration ordered. :

22 PANEL-MOUNTING THE CONTROLLER
221 Pre-Requisites

The panel on which the Controller is to be mounted must be rigid and may be up to 6,00mm (0.25 inches) thick.
The cut-out required for a single Controller is as shown in Figure 2-1.

92mm +0.8 .00
(3.62in +0.03 -0.00)

292mm +0.8 0.0
{3.62in +0.03-0.00)

'
'
[}
i
i
+
¢
]

-
\
'
1
|
1

Figure 2-1 Mounting Panel Cut-out

Several Controllers may be mounted side-by-side in one continuous cut-out, in which case the width of the cut-out
(for n Controllers) should be:
{96n - 4) millimetres
or
(3.78n - 0.16) inches

The Controller is 150mm (5.9 in) deep, measured from the rear face of the front panel. The front panel is %6mm

{35 in} high and 96mm (3.8 in) wide; when the Controller is panel-mounied, the [ront panel projects 6mm (0.25
in) from the panel surface.

IMOD40-2 March 1950 249



Saction 2 250G Controller IM-0040
lnstallation Installation and Operating Instructions

222 Panel-Mounting Procedure

1. Insert the rear of the Controller housing
through the cut-out (from the front of the
mounting pancl} and hold the Controiler
lightly in posilion aguinst the pancl.

Ratchet
Clamping Screw
Tooth

2. Slide the mounting clamp into place on the
Controller (sece Figure 2-2) and push it for-
wards until it touches the rear face of the
mounting panel. The mounting clamp has
tceth which project to the rear and these will  Moufiling Panel
engage in ratchels moulded into the 1op and Mounting Clamp
bottom faces of the Controller housing.

3. Gently lighten the two serews on the clamp
until the Controlier front panel is fited snugly
in the cut-out in the mounting panel.

Figure 2-2 Panel-mounting a Controller

CAUTION

Do not over-tighten the screws; this will distort the mounting clamp.

23 REMOVYAL OF THE CONTROLLER FROM ITS HOUSING

For the purposes ol replacement or servicing, the Controller may be easily removed {rom its housing, lcaving the
housing and back-wiring altached to the mounting panel.

WARNING

The mains (ling) supply must be disconnected from the Controller before any attempt is
made Lo remove the Controlicr from its housing.

CAUTION

The Controller contains static-scnsitive devices and a lithium battery. When the Controlicr is
handled, precautions should be taken to minimise the risk of damage from static discharge and
{rom shorl-circuiting the battery.

To remave the Controller from its housing:

1. With a flat-bladed screwdriver of appropriate size (1/4-inch), rotate the retaining screw at the
base of the Controller front panel (sce Figure 2-3) anticlockwise, This will cause the Controtler
lo be partially withdrawn from its housing and will dis-engage the connector at the rear of the
Contraller.

2. When the screw has become dis-engaged from the housing, carefully withdraw the Controller
from the housing,

24  REPLACEMENT OF THE CONTROLLER IN ITS HOUSING

1. Carefully insert the Controller (rear end first) into the bousing, cnsuring that the PCBs ¢ngage
correctly in the housing.

2. Firmly push the Controlicr fully into the housing in order that the rear conncctions on the
PCBs make good contact with the terminals at the rear of the housing,

3. Engage the locking screw into the threaded hole at the bottom of the front of the housing and
tighten this screw to secure the Controller in position.

22 March 1600 IMDO4D-2
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| WEST 2500
— 2

- HHAHE

HHEH

OP1 OP2 ALM MAN RSP TUN SET
o o © ) ) ) ®

‘\_ : ‘j_)
’ SP ‘FUNC \ 4 A
L Q)
&/

Retaining screw

Figure 2-3 Location of Retaining Screw

2.5 REMOVAL OF THE HOUSING FROM THE MOUNTING PANEL

1. Loosen the two clamping screws (see Figure 2-2).

2. Supporting the housing with one hand, remove the mounting clamp by dis- engaging the teeth
from the ratchets (using a piece of stiff card) and sliding the mounting clamp towards the rear
of the housing,

3. Extract the housing forwards through the aperture in the mounting panel.

IMOQ40-2 March 1990 2.3



Sectian 2 2500 Controller IN-0040
installation Ingtallation and Dperating Instructions

2.6 CONNECTIONS AND WIRING
CAUTION

This equipment is designed for installation in an enclosure which provides adequate
prolection against electric shock.

Connections are provided at the rear of the Controller for the inputs and outputs (see Figurc 2-4).

[ lisl 1]
e

REAR OF CONTROLLER

Blanking plate

fonaove | [F£TEL_IS] O [
L o) [T
220/240v+ | |V L, |[7] BIRE .

OP 1 nel6] 9] [@] |13} nie _ OP 2
(HEN)SS '{- Rela CQMLF‘S—{- @} Ll@ [ | 1f|| COM| Retay - | SSR(CODI)
F L Noj 4 ol [o 15| NO +|
’ - L _I8][e] 1§~
Input % < 2] [ [@]  [77|com alarm
T e o ['§no

RTD Therl]\o-
couple

Figure 2-4 Rear Terminal Connections

2.6.1 Mains (Line) Input

The Controller is supplied for operation on 24V, 193V - 264V or 100V - 132V (50/60Hz) as stated on the Produet
Code Label. Check that the designated voltage is correct before applying power. Local requircments regarding
electrical installation should be rigidly observed. Ground terminals must be connected scparately and must nol
be made common 1o the neutral connection. Consideration should be given 1o the prevention of access ly
unauthorised personnel Lo the power terminations. The ground terminal (Terminal 9) should be connected to a
protective ground conductor before any other connections are made; this should remain connected at all times.
Power should be connected via a two-pole switch and a fuse (1A for 100V - 132V and 193V - 264V, 5A for 24V
operation) as shown in Figure 2-5. )

Earth (Ground) 9
tne{ ") — o O 8
Neutral (LN) —_Q’I’C_ — 7 |

Figure 2-5 Mains (Line) Supply Connections

2.4 March 1990 IMOO4g-2



IM-0040 2500 Controller
Installation and Operating instructions

2.6.2 Thermocouple Input

Thermocouple connections are shown in Figure 2.6,
Thermocoupie leads should be connected to Termi-
nal 1 {(positive) and Terminal 3 (negative). The cor-
rect type of thermocouple cxtension leadwire o
compensating cable must be uscd for the entire dis-
tance between the Controller and the thermocouple,
ensuring that the correct polarity is maintained
throughout. Joints in the cable should be avoided, it
possible,

-+

- M‘M

Section 2
Installation

Figure 2-6 Thermoccuple Input Connections

NOTE

Do not run thermocouple cables adjacent to power-carrying conductors. If the wiring is
run in a conduit, use a separate conduit for the thermocouple wiring, If the thermocouple
is grounded, this must be done at one point only. If the thermocouple extension lead is
shiclded, the shield must be grounded at one point only.

The colour codes used on thermocouple extension leads are shown in Table 2-1.

Table 2-1 Thermocouple Cable Colour Codes

Thermacouple Type Cable Material
T Copper Constantan
J Iron/Constantan
K Nickel Chromium

Nickel Aluminium

R 13% Copper
S 10% Copper Nickel
B Platinum/Rhodium

British
{BS)
+ white
- Blue
* Blue

+ Yellow
- Blue
* Black

+ Brown
- Blue
* Red

+ White
- Blue
* Green

* Colour of overall sheath,

American
(ASTM)
+ Blue
- Red
* Blue

+ White
- Red
* Black

+ Yellow
- Red
* Yellow

+ Black
- Red
* Green

+ Grey
- Red
* Grey

German
(DIN)
+ Red

- Brown

* Brown

+ Red
- Blue
* Blue

+ Red
- Green
* Green

+ Red
- White
* White

French
{NFE)
+ Yallow
- Blue
* Blue

+ Yellow
- Black
* Black

+ Yellow
- Purple
* Yollow

+ Yollow
- Green
* Green

Gulton manufactures and supplics a range of suitable thermocouples and thermocouple cxtension cables.

IMOQ40-2 March 1990
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2.63 Resistance Temperature Detector (RTD) Input

RTDInput connections are shown in Figure 2-7. The
compensaling lead should be connected to Terminal
3. Four two-wire RTD inputs, Terminals 2 and 3
should be linked. The extension leads should be of
copper and the resistance of the wires connecling the

resistance clement should not exceed 5 ohms per lead /E

(the leads should be of equal length).

Figure 2-7 RTD Input Conneclions
2.64 Output 1 (Heat)

NOTE

Product Codes H0 and H50 have Cutput 1 reverse-acting i.e. the relay is encrgiscd when
the process variable is below Lhe set point and is de- energised when the process variable
is above the set point. If Output 1 is direct-acting, the Product Code H10 or H50 has a

suffix 31,
2.6.4.1 RELAY OUTPUT 1 (PRODUCT CODE H10--)
The output relay has contacts connected Lo the Con-
troller’s rear terminals. The contacts are raled at SA NG -1 6
240V AC with a resistive load. When the relay is T
encrgised, the front pancl OP1 indicator is ON. COM —— - 5
NoO—— 4

Figure 2-8 Relay Qutput 1 Connections

2642 SSR DRIVE OUTPUT 1 (PRODUCT CODE H50--)

Controllers with this output produce a time-propor-
tioned non-isolated DC signal (OV - 12V nominal, - 5
output impedance 250 ohms). This is suitable for
driving thyristor units or solid state relays with an
isolated input. When Qutput 1is ON, the [ront panel + —1 4
OP1 indicator will be ON.The SSR Drive connec-
tions for Output 1 are shown in Figure 2-9.

Figure 2-9 SSR Drive Qutput 1 Connections

26 March 1990 IMO040-2



IM-0040 2500 Controlles Section 2
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2.6.5 Qutput 2 (Cool)
NOTE

The action of Output 2 is always the reverse of that for Output 1 i.e. if Output 1 is
reverse-acting, Qutput 2 is direct-acting or vice versa.

2.6.5.1 RELAY OUTPUT 2 (PRODUCT CODE C10-)

The output relay contacts are connected to the Con- 13 NC

troller's rear terminals. The contacts are rated at 2A

240V AC with a resistive load. When the relay is

encrgised, the front panel QP2 indicator is ON. 14 — com
15 — wno

Figure 2-10 Relay Output 2 Connectiens

2.65.2 SSR DRIVE QUTPUT 2 (PRODUCT CODE C50-)

Controllers with this output produce a time-propor-
tioned non-isolated DC signal (0V - 12V nominal, 14
output impedance 250 ohms). This is suitable for
driving thyristor units or solid state relays with an 15
isolated input. When Qutput 2is ON, the front panel .
OP2 indicator will be ON.The SSR Drive connec-
tions for Qutput 2 are shown in Figure 2-11.

Figure 2-11 S5R Orive Output 2 Connections

2.6.6 Alarm Output - Optional (Product Codes C--46 to C--51)

The relay connections for the Alarm ocutput are 16 |-———-NC

shown in Figure 2-12. Details of the operation of the

various types of alarms are given in Subsection 4.9, 17 — COM
18— N0

Figure 2-12 Alarm Output Connections

2.7 INDUCTIVE LOADS: EXTERNAL CONTACTORS AND MAINS-OPERATED RE-
LAYS

WARNING

Operating the Controller with inductive loads and without the appropriale protection
componcnts may give rise to a hazard owing to high-voltage transients which may occur
during the switching cycles. Removal of the Controller's internal snubber componcents
could give rise 1o a scrious hazard. Guiton Limited and Mark 1V Industries do not aceept
any responsibility for any damage which may oceur as a consequence of the unauthorised
removal of these components,

IMOQ4Q-2 March 1990 27



Section 2 2500 Controlier IM-0040
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2.7.1 General Notes

The standard refay contacts fitted in the Controller are suitable for AC supply voltages in (he range 24V - 240V,
The OQutput 1 relay is rated al up to SA with a resistive load and up to 1A with an inductive load. The Alarm and
Output 2 relays are rated at up Lo 2A with a resistive load and up to 1A with an inductive load. The 2500 Controller
contains voltage-dependent resistors (VDRS) across all relay contacts; these protcct the internal circuits for all
loads up o the maximum raling. No external prolection components are necessary unless an external switch or
contaci is fitted in series with the Controller relay contacts (see Subsection 2.8.2).

2.7.2 An External Switch in Series with an External Inductive Load

Damage may be caused to the Controller if the contacts of a switch, relay or contactor are connected externally
in series with the Controller relay contacts, as shown in Figure 2-13.

v

N/O
COM =y

Figure 2-13 External Switch/Inductive Load In Series

Under these conditions, the external contacts may operate whilst the Controller relay contacts are closed (i.c.
when the internal protection components are short-circuited and, therefore, ineflfective}. In applications in which
it is necessary Lo fit the contacts of an external switch, relay or contaclor in scrics with the Controller relay, a
suitable VDR or a snubber network must be fitted, either across the inductive load or across the unprotecied
connccled contacts (the components shown in the dotted oulline in Figure 2-13. The values shown in Table 2-2
may be used for these componeats.

Table 2-2. Protection Network Component Values

Load Current Value of C(uF) West Part No. Value of R{{2) West Part No.
70mA 0.047 22206 22 23220-304
150mA, 0.100 22207 47 23470-304
500mA 0.220 22208 47 23470-304

1A 0.470 22209 47 23470-304
NOTE

All capacitors should conform to VDE (Class X) and should be suitable for oputation at
260V AC. All resistors (wirewound or Alien Bradley Type HB) should have a minimum
power rating of 2 watts.

28 March 1990 IM0040-2
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SECTION 3
OPERATING INSTRUCTIONS

Lower display / Upper disptay

\<wes1' 2500

R
y fararera )RRl LoF
HEEH

OP1 OP2 ALM MAN
-] -] @« 9

LED indicators

-] [} -]

P | [PuNc| | W | [ A |«

e 1o
®)

Contral keys

Figure 3-1 Controls, Displays and Indicators
INTRODUCTION

These instructions are based on the assumption that the Controller has been set up and is in User Mode. In User
Mode, both the process variable value {(shown in the upper display) and the set point value (shown in the lower
display} may be vicwed. The set point value may be adjusted,

32

33

IMOQ4C-3

DISPLAYS (USER MODE)

Upper Display: This lour-digit display shows the currcnt value of the process variable or (if set
point adjustment is sclected) the current value of the set point.

Lower Display: This four-character display shows the current value of the set point or (if set point
adjustment is selected) the legend SP, '

FRONT PANEL INDICATORS
OP1 This indicates the state of the Output 1 relay or SSR Drive:

ON = relay energised or SSR drive ON
OFF = relay de-encrgised or SSR drive OFF

OP2 Optional - This indicates the state of the Qutput 2 relay or SSR Drive:

ON = relay encrgised or S8R drive ON
OFF = relay de-energised or $SR drive OFF

ALM Optional - This indicator flashes 10 indicate an alarm condition (sce
Subsection 4.9 for details of alarm operation),

MAN Not operational.

RSP Not operational.

TUNE Mot operational.

SET Flashes during selection/de-selection of Set Up Mode. Is ON continuously

whilst the Controller is in Set Up Mode. Refer 1o Subsection 4.2,

March 1990 3



Section 3 2500 Controlier WI-0040
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34  FRONT PANEL CONTROLS

Raise key. Used to increment {raise) the value of the set point. Momentary depression of this key
will increment the set point value by 1 in the least significant digit. If this kuy is held down for longer
A than one second, the least significant digit will be incremented at the rate of 25 units per second. if
the key is held down for longer than 10 seconds, the second least significant digit will be incremented
at the rate of 250 units per second.

Lower key . Used to decrement (lower) the value of the set point. Momenlary depression of this

key will decrcment the set point value by 1 in the least significant digit. If this key is held down for
v longer than one second, the least significant digit will be decremented al the rale of 25 units per
sccond, H the key is held down for longer than 10 seconds, the second least significant digit will be
decremented at the rate of 250 units per sccond.

SP Used to select or de-select adjustment of the set point value.

FUNC In User Mode, used to select or de-select adjustment of the set point value.

3.5  SELF-TEST PROCEDURE

When power is applicd to the Controller, it performs a self-test routine, during which all segments are displayed
in the upper and lower displays and all operable LED indicators are ON. When this routine has been completed,
the Controller automatically enters User Mode.

3.6 CONTROLLER FUNCTION - USER MODE

In User Mode, the upper display normally shows the current process variable value and the lower display shows
the current set point value. When delivered, 1he Controller will have all its control parameiers sct to their default
values/settings, These parameters should be adjusted to the values/sellings required by the application (see Section
4). With the control parameters adjusted as desired, the values aresstored in a bautery-backed memory which can
retain its contents for several years. In User Mode, the operator may adjust only the set point valuc.

3.7  SET POINT ADJUSTMENT

To adjust the set point value, with the Controller in User Mode (displaying process variable and sct point valucs):

1. Depress the SP or FUNC pushbutton. The upper display will show the current set point value
and the lower display will show the legend SP,

2. Depress the Raise pushbutton (Lo increment the set point value) or the Lower pushbutton {to
decrement the set point value),

3. When the set point has the desired value, depress the 8P or FUNC pushbutton 1o restore the
normal User Mode display.

3.8  OPERATION WITH PARAMETERS AT THEIR DEFAULT VALUES

If the displays show all their decimal point positions, Lhis indicales that the Controller is operaling in default (see
Subsection 4.4).
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SECTION 4
SETTING-UP PROCEDURES

4.1  CONTROLS AND DISPLAYS - SET UP MODE
4.1.1 Displays

Upper Display: This four-digit display shows the current value/setting of the selected parameter.

Lower Display: This four-character display shows the legend for the currently-selected par-
ameter (sec Table 4-1).

4.1.2 Contraols

will cither increment the value by 1 or will cause the parameter to be set to the next higher value in
a pre-defined set of values. If this key is held down for longer than one second, a continuously-vari-
able parameter will be incremented at the rate of 25 units per second; if the key is held down for
longer than 10 seconds, the parameter will be incremented at the rate of 250 units per second. This
key and the Lower key are also used to enter/leave Set Up Mode.

l Raise key. Used to increment (raise) the value of the sclected parameter. Depression of this key

[ - Lower key. Used Lo decrement (lower) the value of the selected parameter, Momentary depression
v of this kcy will either decrement the value by 1 or will cause the parameter to be set to the next lower
value in a pre-defined set of values. If this key is held down for longer than onc second, a
continuously-variable parameter will be decremented at the rate of 25 units per second; if the key
is held down for longer than 10 seconds, the parameter will be decremented at the rate of 250 units

per second. This key and the Raise key are used to enterfleave Set Up Mode.

| When a patameter other than the process variable or the set point is displayed, this key is used to
SP restore display of the process variable. Subsequent depressions of this key will cause the display to
l..—.—._J alternate between display of the set point and display of the process variable.

-1 Used lo sclect the parameter to be viewed/adjusted. Successive depressions of this key cause the
FUNC | Controller to display the parameters in the sequence shown in Table 4-1.

42 TOSELECT SET UP MODE

With the Controller initially in User Mode and displaying the process variable, Set Up Mode may be sclected as
follows:

1. Simultancously depress and hold down the Raise and Lower keys until the SET indicator starts
1o flash (after a delay of approximately live seconds).

2. Within three seconds of the SET indicator starting to flash, release the Raise and Lower keys
and hold down the FUNC key until the SET indicator stays ON continuously (after a delay of
approximately two seconds).

The Controller is now in Set Up Mode and will intitially display the process variable. The control paramcters may
now be viewed and adjusted.
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Parameter

Process Variable
Set Point

- Qutput Power

Proportional Band

Integral Time Constant’

Derivative Time
Constant’

On/Off Differential®
OP 1 Only

OP 2 Only
OP1&0P2

Set Point High Limit

Set Point Low Limit
Qutput 1 Power Limit'
Output 1 Cycle Time'
Output 2 Value®
Process Alarm Value®

Band Alarm Value®

Deviation Alarm Value®

4.2

2500 Controlier
Installation and Operating Instructions

Table 4-1 Parameler Ranges & Delaull Values

Legend Range
(Lower Display)
None Span of Controiler
5P Between SP High Limit and
8P Low Limit
UP 0% to +100%
Pb 0% (ON/OFF) to 100% of
span

r5EE
rREE

d !
difFc
d FF
5FPh
5FLo
OPh
LE]
[ukd
P_AL
b_AL
d_AL

10 secs. - 30 mins. and OFF

00 secs. - 10 mins.

0% to 10% of span of
Controlier

Set Polnt to Rangs Maximum

Range Minimum to Set Point

0% 10 100% of full power

1,2, 4,8 16, 32 or64
secomds

+ span from Set Point

Range Minimum 1o Range
Maximurn

0 to span from Set Paint

xspan {rom Sat Point

March 1990
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Default Value

Read Onty
Range Minimum

Read Only

10%

5 mins. 00 secs.

30 secs.

0.5% of span

Range Maximum

Range Minimum
100%.

32 seconds

Range Maximum

5 units

S units

IMOC40-4
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NOTES ON TABLE 4-1

Span = Span of Controller (i.e. Range Maximum - Range Minimum)

1. These parameters are not operative/accessible if Proportional Band (Pb) Is set to 0%.
2. Switching differential with ON/OFF relay output.
3. These parameters are optional.

43 TO VIEW (DISPLAY) AND ADJUST CONTROL PARAMETERS

4.3.1 To View Set Point

With the Controller displaying the process variable, momentarily depress the SP or FUNC key. The lower display
will show the legend SP and the upper display will show the current set point value. If the SP key is now depressed,
the display will revert to showing the process variable.

4.3.2 To View Other Parameters

With the Controller in Set Up Mode and displaying the set point value (achieved as described in Subsection 4.3.1),
repeatedly depress the FUNC key to step through the parameter display sequence shown in Table 4-1 until the
required parameter is displayed. 1f the FUNC key is held depressed for more than one second {approximately),
the dispiay will step through the parameter sequence at an approximate rate of one parameter per second uniil
the end of the sequence is reached, whereupon the display will revert to showing the process variable. The process
variable display will remain until the FUNC key is released and depressed again,

4.3.3 To Adjust the Displayed Parameter Value

With the Controller in Set Up Mode and displaying the required parameter, use the Raise or Lower key, as
required, Lo alier the parameter value.,

NOTE

The upper und lower displays will flash and no action will be taken if the operalor attempts to:
- adjusl a parameter to a value outside the range of the Controller

- adjust a parameter (o a value beyond the limit set by another parameter e.g. Set Point
High Limit,

- altempls to adjust the value of a "read only" parameter e.g. the process variable.

44  DISPLAYED PARAMETERS AND LEGENDS

Tablc 4-1 shows the sequence of displayed control parameters and the legend (appearing in the lower display)
which identifies cach parameler. Where a parameter is for an optional feature which is not fitted in a specific
Controller, or il a parameter is invalidated by another parameter value/setting, that parameter will be omitted
from the scquence. When the Controller is delivered from the factory, the control parameters will be set 16 their
default values (see Table 4-1). Once the desired values of the parameters are set, they are held in a battery-backed
memory. If the Controller configuration is subsequently changed, the Controlter will revert to operation with the
paramcters sct o their default values (indicated by the display showing all the decimal point positions). When any
control parameter (apart from set point) is set to a non-default value, the display reverts to its normal mode.,
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45  TUNING THE CONTROLLER
CAUTION

Before attermpting to tune the Controller, ensure that:

- the Output 1 Power Limit parameter (OPhi) has been set to the required level.
- the Sct Point High Limit parameter (SPhi) has been set to a safe level.
- the Output 1 Cycle Time parameter (Ct1) has been set to a suitable value.

The technique outlined below is suitable only for processes which are not harmed by large Muctuations in the
Process Variable. It provides an acceptable basis from which to start the tuning for a wide range of processcs. For
additional information on tuning, including details of alternative tuning techniques, refer to the book "Principles
of Temperature Control® available from WEST.

1. Set the Set Point to the normal operating process value (or to a lower value if overshoot beyond
the normal process value is likely to cause damage.

2. Set the Proportional Band to 1%, Integral Time Constant to OFF (i.e. increase the value until
the upper display goes blank) and set the Derivative Time Constant to 0.

3. Procced as shown in Figure 4-1. At each stage, allow sufficient time before moving on o the
next stage.

After setting up the control parameters, return the Controller to the User Mode (see Subsection 4.8) 1o prevent
unauthorised adjustment 1o the parameter values.

4.6 ALARMS
Six possible alarm configurations are available:
Product Code Alarm Type Action
C--46 Band Alarm Relay ON in band
C--47 Band Alarm Relay ON out of band
C--48 Process Alarm Direct-acting
C--49 Process Alarm Reverse-acting
C--50 Deviation Alarm Direct-acting
C--51 Deviation Alarm Reverse-acting

Process alarms have values which are absolule i.e. they are not related to the Set Point valie. For deviation alarms,
the values may be positive or negative. Figure 4-2 shows the operation of the displays and relays for the differen
lypes of alarm.

4.7  RETURNING TO USER MODE
With the Controller initially in Set Up Mode, to return to User Mode:

1. Select the Process Variable display (by depressing the SP or FUNC key).

2. With the Process Variable displayed, simultancously depress and hold down the Raise and
Lower keys until the SET indicator starts to flash (after a delay of approximately five scconds).

3. Within three seconds of the SET indicator starting to flash, release the Raise and Lower keys
and depress and hold down the FUNC key until the SET indicator is extinguished. The Controller
is then in User Mode.

NOTE

If, whilst the Controller is in Set Up Mode, no key activity is detecied during a period of
onc minute, the Controller will return automatically to the User Mode.
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Figure 4-1 Tuning Procedure
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Product
Code/Function

Process variable below Set Point

Set Point
Process variable above Set Point

C==50 Alarm Value ALM LED flashes,
ve ALM LED OFF, Alarm Relay OFF 1 . Alarm ralay ON
Deviation | 1 )
Alarm Value
3’--5 0 ALM LED ﬂashes. 1——---—-’:
e L Alarm relay ON " ALM LED OFF, Alarm Relay OFF
Deviation |« e ' »
Cc--51 ! Alarm Valus
+ve ' ALM LED flashes,

.. ALM LED OFF, Alarm Retay ON Alarm relay OFF
Deviation |, : »le .
C--51 ALM LED flashes, . varm Value |
-ve Alarm ralay OFF :

Deviation ALM LED OFF, Alarm Relay ON
~ Mam Velue i Alarm Value -
C-=46 ALM LED flashes, * > * ALM LED flashes,
Alarm relay OFF ALM LED CFF, ﬁ?arm Relay ON Alarm relay OFF |
Alarm Value 5. Alarm Value
C=-=47 ALM LED flashes, * :Z; ALM LED flashes,
Alarm retay ON ALM LED OFF, A!'Ilrm Relay OFF Alarm relay ON
Alarrm Value B ;
C==48 (77T mTone s mmoaasammansn e _ ALM LED flashes, |
ALM LED OFF, Alarm Relay OFF Alarm relay ON ‘
' i |
Alarm Value |
L -_— ALM LED flashes. |
ALM LED OFF, Alarmn Relay ON Alarm relay OFF
ALM LED = Controller front panet ALM indicator
Figure &2 Operation of Alarms
45

March 1650 1MOQa0-4



IM-0Q40

2500 Contralier Section §
Installation and Operating Instructions Re-configuration

SECTION S
RANGE-CHANGING AND RE-CONFIGURATION

The range-changing and re-configuration operations described in this Section are confined to those which can be
achieved by simply changing the positions of the appropriate link jumpers. It is not possible to change from one
type of input to another or {from one type of output to another, without changing the Boards.

5.1

311

5.1.2

DISMANTLING THE CONTROLLER

NOTES
1, Before dismantling, ensure that the mains (line) supply has been disconnected.

2. The Controller contains devices which are vulnerable to damage from electrostatic discharge.
It is recommended that care be taken during handling of the Controller and its sub-assemblies
in order 1o minimise the risk of such damage occurring.

3. The Controller also contains a lithium battery on the CPU Board. IF IT IS REQUIRED TO
REPLACE THE BATTERY, THIS QPERATION SHOULD BE PERFORMED BY A
TRAINED TECHNICIAN,

Withdrawing the Controller from its Housing

1. With an appropriate size screwdriver (Smim or 3/16-inch flat blade), rotate the retaining screw
at the bottom of the Controller fron pancl in an anti-clockwise direction to disengage the
Controller back connectors from Lheir sockets in the housing. Continue rotating the retaining
screw anti-clockwise until the screw is {ree from its bush in the Controller hausing.

2. Gently withdraw the Controller from its housing.

Separating the PCBs (if an Options Board is Fitted)

i the Controller has an Oplions Board fitted, it will be necessary to separate the two PCBs (the CPU Board and
the Options Board) in order to gain access Lo the link jumpers. This is achieved as follows:

IMQQ40-5

1. Grasp the guides (projecting rearwards from the bottom of the front panel - see Figure 5-1)
and pull them downwards until the bottom of the PCBs are released and can be withdrawn
backwards; grasp the guides at the top of the front panel and disengage the top edges of the
PCBs. The two PCBs may now be removed from the front panel assembly,

2. Extract the screw securing the Options Board to the pillar on the CPU Board (sec Figure 5-2).
Carefully pull the two Boards apart, ensuring that the Boards remain parallel to each other in
order that the plugs and sockets linking them are not bent or distorted.
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CPU Board

Options
Board

Cptions Board

CPU Board : Screw securing Options Board
to pillar on CPU Board

Figure 5-1 Detaching the PCBs from Figure 5-2 Separating the Two PCBs
the Front Panel

5.2  CHANGING INPUT RANGES

5.2.1 Thermocouple Inputs

A Controller fitted with a thermocouple input may be renconﬁgurcd toa different thermocouple input by changing
jumper links on the CPU Board (see Figure 5-3) as shown in Table 5-1. Thermocouple break protection link
settings are shown in Table 5-2.

L~ — Tl
Lo L | LJ2
COMPONENT SIDE [ E}L "
LJ3 [
dLJ4
L7
& l: Component (non-LED) Side
LJt4
LJts LJ1a ::'.us
LJ1e LJ19 ‘--us S L
[ a—
Figure 5-4 Front Panel/Display Board -
Figure 5-3 CPU Board Link Jumpers Link Jumpers
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Input
Product Code Type

T1127
T1128
T1227
T1228
T1415
T1416
Ti417
Ti418
T1419
T1420
T1541
T1542
T17%9
T1720
T1723
T1723
T1983
T1984

* On the Front Panel PC8, fit links LJ2 and LJ3 for °C or LJY and LJ3 for °F {see Figure 5-4).

Table 5-2 Break Protection - Link Jumper Settings
Link Jumpers '

Break Protection Type Input Product Code LJ14 LJ1§

Upscale T----
Downscale T----21
No protection T----22

Instailation and Cperating Instructions

2500 Controller

Table 5-1 Thermocouple Input Link Jumpers

CPU Board Link Jumpers
LJS LJe LJ7 Lis LJ9 L7 LJ18 LIS

Range*
0 - 1650°C
32 - 3002°F
0 - 1650°C
a2 - 3002°F
0 - 205°C
32 - 401°F
0 - 450°C
32 - 842°F
0 - 760°C
32 - 1400°F
0 - 260°C
32 - 500°F
0 - 760°C
a2 - 1400°F
0-1371°C
az - 2500°F
100 - 1820°C
212 - 3308°F

DO XARFR—-"ACC . nOMmID

MU IOXTOTXRTOXOVXIDXIDTXTUXT

X = Fitted

522 RTD Inputs

A Controller equipped with an RTD Input may be re-configured to a different RTD Input by changing link jumpurs
on the CPU Board (sce Figure 5-3) in accordance with the information in Table 5-3,

Table 5-3 ATD Input Link Jumpers

Product Code

T2221
T2222
T2229
T2230
T2231
T2251
T2295
T2296
T2297
T2298
T7201
T7202

* On the Front Panel PCB, fit links LJ2 and LJ3 for °C or LJ1 and LJ

IMOG40-5

Input
Range
0to +600°C
+321t0 1112°F
+32t0 +572°F
-101.0 to +100.0°C
-150.0to +212.0°F
0to +300°C
0.0to +100.0°C
+32.0to +212.0°F
200 to +205°C
32810 +401°F
-101.0 1o +300.0°C
-150t0 +572°F

CPU Board Link Jumpers
LS Ll6 LJ7 LJB LJ9 LJ16
P X X P X P
X X X p X P
X X X P P P
P P X X X X
X P X X X X
P X X P P (o
P X P P X X
X X P P X X
P X P X P X
X X P X P X
P X X X X P
X X X X X P
3

VTOUXXDVUXXTVITUVUOVO VXX

X

P

March 1990

P X
P X
X P
X p
P P
P P
P X
P X
X X
X X
X X
X X
P X
P X
P P
P P
X P
X P
P = Parked

X

WX TUOXXTVVVIOVOVIOXXDOUXX

Section §
He-configuration

X - X

X - X

X - X

X - X

P X -

p X

P X

P X

P X

P x -

X - X

X - X

P X -

P X

P X

P X -

X - X

X - X
- = Not fitted

X = Fitted
P = Parked
- = Not fitted

pd
no

Fitted

Parked

for °F (ses Figure 5-4).
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53 CHANGING THE ACTION OF OUTPUT 1
Output 1 (Relay or SSR) may be configured to be direct-acting or reverse- acting:

Reverse-Acting: Active (e.g. relay energised) when process variable is Iess than set point.
Direct-Acting: Active (e.g. relay energised) when process variable is greater than set point.

For a direct-acting Output 1 (Product Code H--31), link jumper LJ4 should be fitted on the CPU Board. For a
reverse-acting Qutput 1 (the standard configuration), link jumper LI4 on the CPU Board should be parked.
54 OUTPUT 2 AND ALARM OUTPUTS

The Standard Options Board (Type 450) is supplied in one of five forms:

Configuration Product Code
Output 2 Relay, no Alarm Output C10 '
Output 2 SSE, no Alarm Qutput C50

Output 2 Relay with Alarm Qutput C10--

Output 2 SSR. with Alarm Output C50--

Alarm Qutput Only (no Output 2) C00--

The action of Output 2 is always the opposite of that for Output 1 (i.e. if Output 1 is reverse-acting, Qutput 2 is
direct-acting, or vice versa). If Output 2 is to be used, link LJ20 on the Options Board (see Figurc 5-5) should be
fitted. If Qutput 2 is not to be used, link LJ20 should be parked. To change the action of the Alarm Qutput, links
on the Options Board should be fitted as in Table 5-4. See Subsection 4.7 for details of Alarm Output operation.

Table 5-4 Alarm Outptst Link Jumper Settings

Link Jumpers
Product Code Lj2y W22 LJ23 * If Alarm Qutput is not supplied, link
C--50 X P P jumpers LJ21, LJ22 and LJ23 are
C--51 X P X omitted.
C-46 P X X X = Fitted P = Parked
C—47 P X P
C-48 X X P
C-49 X X X
C--00* P P P
LJ20
LJ21 § Fitted
=3
Parked
3
COMPONENT SIDE

Figure 5-5 Options Board 450 - Link Jumpers
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2500 Controller

Section S

Instaliation and Operating instructions Ra-configuration

CHANGING THE MAINS (LINE) SUPPLY VOLTAGE

On the CPU Board, link jumper LI1 s fitted for operation on a 193V - 264V supply (Code LO1) and link jumper

LJ2 s fitted for operation on a 100V - 132V supply {Code L02). It is not possible to re-configure the Controller
to/from 24V operation (Code LO4),

S.6
5.6.1

5.6.2

563

IMO040-5

ASSEMBLING THE CONTROLLER

Fitting the Options Board to the CPU Board (if required)

1. Hold the two boards side-by-side with the component sides facing each other and the PC
connectors aligned.

2. Carefully align the multiple-pin plugs oa the Options Board with the sockets on the CPU Board
and gently engage the plugs and sockets.

3. Insert the screw {made available during the previous separation of the two boards) through
the hole in the CPU Board into the pillar on the Options Board and tlighten until both boards
are secured together.

Fitting the Boards to the Front Panel Assembly

1. Align the boards with the guides attached to the front panel; the CPU Board (the onc with a
transformer) should be on the right-hand side when viewed from the front. Ensure that the plugs
on the CPU Board arc aligned with the sockets on the froat panel assembly.

2. Push the boards into the guides until all the teeth on the boards locate firmly into the holes in
the guides. '
Fitting the Controller into the Housing

1. Carefully slide the Contraller, rear end first, into the housing, ensuring that the circuit board(s)
locate correctly in the housing,

2. Push the Controller firmly into position in order that the rear connectors of the circuit board(s)
make good connection with the terminals at the rear of the housing.

3. Engage the locking screw (at the bottom of the front panel) in its bush in the housing and
tighten until the Controller is secured in its housing,

March 1990
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APPENDIX A
PRODUCT SPECIFICATION
INPUT
Input Types:

Common Mode Rejection:
Series Mode Rejection:

Thermocouple Break Protection:

Thermocouple Calibration:

RTD (P1100) Calibration:
OUTPUTS

Output 1 (Heat)

Relay:

Relay Life:
SSR Drive:

Cutput 2 (Coad) - Optionat
Relay:

Relay Life:
S5SR Drive:

Alarm - Qptional

Altcrnative confligurations;
Alarm Type
Process High Alarm (Failsalc)
Process High Alarm

Band Alarm (rclay ON inside
band)

Band Alarm (relay ON outside
band)

+ ve deviation, direct-acting
-ve deviation, direct-acting
+ve deviation, reverse-acting

-ve deviation, reverse-acting

IMOO4C-A

Appendix A
Product Specification

Thermocouple and Resistance Temperature Detec-

tor (RTD).

Negligible effect up to 264V 50/60Hz.
10009 of span (at 50/60Hz) causes negligible effect.

Ubpscale - standard

Downscale or none - optional
Complies with BS4937, NBS125 and IEC534 stand-

ards.

Complies with BS1904 and DIN43760 standards.

SPDT contact rated at SA (resistive load) @

120/240V AC.

>10° operations.

0 - 12V nominal, 18V maximum. Qutput impedance

250 Ohms.

SPDT contaclt rated at 2A {resistive load) @

120/240V AC,

> 10° operations.

(- 12V nominal, 18V maximum. Qutput impedance

250 Ohms.

Relay Energised
PV below alarm value
PV-above alarm value

PV within deviation band
PV outside deviation band

PV > SP + deviation
PV < SP - deviation
PV < SP + deviation
PV > SP - deviation

March 1990

ALM Flashes
PV above alarm value
PV above alarm value

PV outside deviation band

PV outside deviation band

PV > 3P + deviation
PV <« SP - deviation
PV > 5P + devialion
PV « SP - deviation
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Appendix A
Product Specification

Alarm Relay:

Alarm Relay Life:
CONTROL
Proportional Band:
Proportioning Time:
Integral Time Constant:

Derivative Time Constant:

On/Off Differential (Hysteresis):
ENVIRONMENT
REFERENCE CONDITIONS
Ambient Temperature:

Mains (Line) Supply Voltage:
Thermocouple Source Resistance:
RTD (Pt100):

Relative Humidity:
OPERATING CONDITIONS
Ambient Temperature

- Operating;

- Storage:

Mains (Line)} Supply Voltage:

Maximum Source Resistance
Thermocouple:
RTD (Pt100):

PERFORMANCE

Reference Accuracy:

Temperature Stability:
Cold Junction Compensation:

Effect of Thermocouple Resistance:
Effect of RTD Lead Resistance:

Supply Voltage Influence on Accuracy:

A2

2500 Controiller
Installation and Operating Instructions

SPDT contact rated at 2A (resistive load) @
1207240V AC,

>10° operations.

1-100% @ 1% resolution, and ON/QFF,
1,2, 4,8, 16, 32 and 64 seconds.

10 seconds - 30 minutes 00 seconds {one-second
increments) and ON/OFF.

0 seconds - 10 minutes 00 seconds {one-second in-
crements),

0.1% - 10% of span.

20°C £2°C

120V or 240V +1% @ 50/60Hz = 1%.
< 10 chms

<0.1 ohm per lead, both leads cqual.
609% - 70% non-condensing,

0°C - +50°C

-20°C - +60°C

193V - 264V (@ 50/60Hz
100V - 132V @ 50/60Hz

< 1000 ohms

<5 ohms per lead (equal resistance in each lead).

Typically £0.5% of span *lsd.

<(.015% of span for 1°C change in ambient tem-
perature.

<0.1°C change for 1°C change in ambient tempera-
ture.

< 0.1% of span error for resistance 0 - 100 Ohms.
<0.1% of span error for 3 Ohm lead resistance.

< x0.1% of span error for supply voltage within
specified limits.

March 1990
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instailation and Operating Instructions Product Specification
GENERAL
Display: Light-emitting diode showing:
Two 4-digit 7-segment displays (for
parameter values and identifiers).
Four red LED indicators (output
states, alarm state and Set Up Mode
selection).
Front Panel Controls: Four keys:-
Set Point Select
Function Select
Raise
Lower
Dimensions
- Height: 96mm {3.78 inches)
- Width: 96mm (3.78 inches)
- Depth: 153mm {6.02 inches)
Weight: .65 kg (143 1b)
Power Consumplion: 3VA approximately.
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APPENDIX B
PRODUCT CODES
[ M==== | L-- | Tormmmme ] H-—=-- | Cemm— | X=—w-
YA
Model Number
Mains (Line} Supply
Input
Thermocouple Break Protection
Cutput 1
Qutput Action
QOutput 2
Alarm
Qptions
MODEL NUMBER
M2500
MAINS (LINE) VOLTAGE
LO1 220V/240V nominal @ 50/60Hz
Loz 110V/120V nominal @ 50/60Hz
L04 24V nominal @ 50/60Hz

INPUT - TYPE AND) RANGE

Thermocouple
T1127
T1128
Ti1227
T1228
T1415
T1416
T1417
T1418
T1414

Thermocouple Break Protection

IM0Q40-B

R 0 - 1650°C T1420 ) 32 - 1400°F
R 32 - 3002°F Tis41 T 0-260°C
8 0 - 1650°C T1542 T 32- 500°F
s 32 - 3002°F T1719 K 0-760°C
J 0-205°C Ti720 K 32 - 1400°F
J 32- 401°F T1723 K 0-1371°C
| 0 - 450°C Ti724 K 32 - 2500°F
I 32 - 842°F T1983 B 100 - 1820°C
J 0 - 760°C T1984 B 212 - 3308°F
T---- Upscale break protection (standard)
T----21 Downscale break protection
T----22 No break protection

Mairch 1990

Appendix B
Product Codes

B-1



Appendix B

Product Codes instailation and Operating Instructions

2500 Controtler

Three-wire Resistance Temperature Detector (RTD)

T2221 0- +600°C
T2222 +32- +1112°F
T2229 +32- +572°F
12230 -101.0- +1000°C
T2231 -150.0 - +212.0°F
T2251 0- +300°C
OUTPUTS
Qutput 1 (Normally reverse-acting)
H10  Relay
H30  SSR Drive
Output 1 Option
H--31 Direct-Acting

T2295
T2296
T2297
T2298
T7201
T7202

0.0- +100.0°C
+32,0- +2120°F
200 - +205°C
328 - +401°F
-101.0 - +300.0°C
-150 - +572°F

Output 2 (Action opposite to Qutput 1 ie. normally direct-acting)

€00  Output 2 not fitted
Cl10 Relay
C50  SSR Drive

Alarms

C--50  Relay, high/low deviation (direct-acting)

C--51  Relay, high/low deviation (reverse-acting)

C--46  Band Alarm, relay ON if process variable inside band (i.e. limit comparator)

C--47 Band Alarm, relay ON if process variable outside band

C--48  Relay, process alarm (direct-acting)

C--49  Relay, process alarm (reverse-acting)

OTHER OPTIONS
X69 Push-on blade terminals

B-2
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IM-040 2500 Contraler Alphabetic Index
installation and Qperating Instructions

Alphabetic Index
c

Controller dimensions

When pancl-mounted 2-1
Cut-out dimensions

Multiple controllers 2-1

Single controller 2-1

F
Flashing displays
Signilicance of 4-3
FUNC key
Function - Set Up Mode 4.1
Functioa - User Modc 3-2
L
Lower key
Function - Set Up Mode 4-1
Function - User Mode 32
M
Mains (Linc) supply ranges 2-4
Mounting clamp
Hlustration of 2-2
P
Protective ground connections  2-4
R
Raise kcy
Function - Sct Up Mode 4-1
Function - User Mode 32
]
SPkey
Function - Set Up Mode 4-1
Function - User Mode 32

Stepping through the parameter displays  4-3

IMQ40IDX March 1990



