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MODEL 2500 DIN RAIL CONTROLLER

Important Information

1 SAFETY AND EMC INFORMATION

Before installing the 2500 DIN rail controller, please ensure that you are familiar with ‘ Safety
and EMC Information’. Thisisgiven in Appendix A at the back of this manual.

2. EXITING CONFIGURATION MODE

When exiting from configuration mode to normal operation, it isimportant to ensure that the

output power demand levels from the contraller are in a safe state for your process. In 10C

software releases prior to 2.21 this must be carried out manually, as follows:

1. Before exiting configuration mode switch al PID loops into Manual

2. Adjust the output to alevel that is safe for the process. Thiswould normally be zero
output power.

3. Exit configuration level.
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Chapter 1 INTRODUCTION

Thank you for selecting the 2500 DIN Rail Controller.

11. WHAT 1S2500

The 2500 DIN Rail Controller isamodular 1/0 system with local PID control blocks and
“User Wiring” alowing local computation and combinational logic. It is configured using
“iTools’ running on a personal computer under Windows 95, 98 or NT®. The standard
communicationsto it is Modbus RTU or Profibus DP.

The 2500s are designed to work as flexible controllers in a number of possible architectures:
as stand al one programmer/controllers using the type 2900 % VGA display
as front end control and data aquisition for third party PLCs and SCADA packages.
as extension I/O for the 2600 and 2700 programmer/controllers

The unit is normally supplied as a number of separate parts, identified by a unique model code
printed on labels attached to each item.
The parts can generally be classified as follows:

the Base - “2500B”
the 1/O Controller Module - “2500C’
the 1/O Modules - “ 2500M”
the Terminal Units - “2500T”
the 24V Power Supply - “ 2500P."
2500C I/0 Control Module
2500B Base
Configuration x <— Unit
port /7* 2500M Plug-
o] o] o} [0} (o] In I/O
S o o o ! Modules
o o o L
° o 8 8 8
o o
<_DIN Rail
<
Address il | A2 DO4 RLY4 RLY4 Optional
switch Fuses or
g CLLOLTT - Isolator links
EEEEMIEREEEEIEEEE < 2500T
/v ' ~—~ {ecoco]cceo][eceo Terminal
; EEEENEEEEY EEEREEEENEEEER Units
Supervisory | -

communications

port Figure 1-1: General View of the 2500 DIN rail Controller

The 2500B Base can either be fixed onto a DIN rail or wall mounted. Three sizes of base are
available, taking the 2500C 1/0O Controller Module plus 4, 8 or 16 2500M 1/0 Modules .
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The Terminal Units provide the wiring interface between the plant or machine and the I/O
modules. They can optionally be fitted with fuses or disconnects. The terminal unit also

contains sockets to accept the plug in 1/O Modules.

I nter communication between the I/O modules is effected by the use of the internal module
1/0 bus. The signals on this bus are transferred between modul es through a series of
connectors mounted on a printed circuit board running the full width of the base.

Standard modules are:

Module description Reference
Input/output controller module 10C
Universal isolated two channel analogue input Al2
module

Three channel mA analogue input with Al3
transmitter power supply

Universal two channel analogue output module | AO2

Four channel digital input module Dl4
Eight channel digital input module DI8
Four channel digital output module DO4
Four channel relay module RLY4

See dlso Table 3-1 for

alist of terminal units
used with

each type of
module

The Input Output Controller Module IOC (type 2500C), must always befitted. It requiresa
24V supply and is available to provide four levels of functionality, as follows:

1 ACQIO Remoate 10 acquisition, makes all the I/O values available on
communications

2 uw As 1 above, plus User Wiring

3 2L.OOP As 1 above, plus 2 control blocks, each block may be single PID or

cascade PIDs, and include sdlf tune and gain scheduling.
4 2LOOPUW  As 3 above, plus User Wiring

Installation and Wiring Handbook  Part No HA026178C001
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A diagrammatic representation of the 2500 DIN rail contraller is shown in Figure 1-2.

Fig

Internal 1/0 bus

|10C 1/0 1/0 1/0 1/0
module module module module module
2500C 2500M 2500M 2500M 2500M

A
¥ ' ' v '
Terminal Terminal Terminal Terminal Terminal
unit unit unit unit unit
2500T 2500T 2500T 2500T 2500T
A A A A
v v v v v
Modbus or
Profibus
communications
to host PC or
Display Unit
ck Diagram
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1.1. Before You Begin

Before installing the 2500 DIN rail controller ensure that:
All parts are of the correct type for the application.
Check the advice note and/or module label's against the product codes for correct
identities.
The location and wiring requirements for each module is understood.
Refer to the chapters covering installation for each of the hardware components.

1.2. Unpacking

All parts comprising the system are packaged in shipping containers designed to withstand
reasonable transit shocks. It is suggested that each item is unpacked carefully and the
contents inspected for damage.

If there is evidence of shipping damage, please natify your supplier within 72 hours. The
packaging should be retained for inspection by your supplier.

All packaging contains anti-static materials to prevent the build up of static which can damage
electronic assemblies.
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Chapter 2 Base 2500B

1 DESCRIPTION

The base consists of an aluminium extrusion, the internal 1/0O bus and mounting supports.
Theinternal 1/0 busis a printed circuit board, mounted horizontally at the top of the base, and
contains a number of sockets bussed together. It is used to carry the module
intercommunication and power signals.

The base is designed to be DIN rail mounted, using the fittings supplied, within an enclosure.
If preferred, however, it can be bulkhead mounted directly on a mounting plate within the
enclosure.

The modules are mounted on the base using ‘ Termina Units'. These are described in more
detail in Chapter 3. Termina Units correspond to the type of module supplied and are located
on the base in the positions shown in Figure 2-2.

Bases are available in three standard sizes to suit the number of modules requiredin a
particular system, and are finished with two plastic side covers. The dimensions and weights
of the three standard bases are detailed in table 2-1 overlesf.

Safety earth and screen connections are made to clearly marked earth terminals at the bottom
of the base.

The assembly is shown in Figure 2-1.

2. IDENTIFICATION

The base may be identified by alabel mounted on the rear of the unit. This shows model type
and serial number.

Product code ‘

‘ Date/cust ref

Rating

Figure 2-1: Product code label
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3. LAYOUT AND DIMENSIONAL DETAILS Module positions. See
1/0 ‘POSITION ON
BASE’ Figure 4-1
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Protective earth terminals

@ Mounting screw

@ Baseretention dip ® DIN rail ® Retention clip for terminal unit
@ Side cover ® Ssupport for terminal unit
@ EMC earthing strip

Figure 2-2 The Base (Mounted Horizontally)
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4, DIMENSIONS AND WEIGHTS

Model Dimensions (mm) Weights (Kgms)
Length Height No All
A B C D E modules modules
fitted fitted
2500B-S04 137.0 180.0 68 | 15.0 [ 5.0 0.6 1.0
2500B-S08 238.6 180.0 68 [ 15.0 [ 5.0 1.1 1.7
2500B-S016 441.8 180.0 68 [ 15.0 [ 5.0 2.1 2.7

Table 2-1: Dimensions and Weights

5. TO MOUNT THE BASE

This unit is intended to be mounted within an enclosure, or in an environment suitable for
1P20 rated equipment.

It can be DIN rail or bulkhead mounted.

For DIN rail mounting, use symmetrical DIN rail to EN50022-35 X 7.5 or 35 X 15 mounted
horizontally or vertically.

A Caution

Do not operate the equipment without a protective earth conductor connected to one of the

earth terminals on the base unit .

The earth cable should have at |east the current rating of the largest power cable used to
connect to the unit.

Connect the protective earth with a suitable tinned copper eyelet, and use the screw and
washer supplied with the base unit, tightened to a torque of 1.2Nm 910.51bin).

This connection also provides a ground for EMC purposes.

5.1. DIN Rail Mounting (horizontal)

Mount the DIN rail horizontally, using suitable bolts.

Ensure that the DIN rail makes good electrical contact with the metal base of the
enclosure.

3. Loosen screws @ in the base, and allow them, and the associated base retention cli ps
@, to drop to the bottom of the screw slot.
4. Intheback of the base is an extrudedslot which locates with the DIN rail ®.
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5. Fit the top edge of this into the top edge of the DIN rail ®

Slide the screws@ with the associated clips@ upwards as far as they will go towards
the top of the screw slots The angled edge of the base retaining clip® must locate
behind the bottom edge of the DIN rail.

7. Tighten the screws @.
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5.2. DIN Rail Mounting (vertical)

Caution! It is acceptable to mount the 2500 base vertically. If it is mounted vertically,
however, it is advisable to fit afan in the cubicle to ensure a free flow of air around the
modul es.

Mount the DIN rail vertically, using suitable bolts.

Ensure that the DIN rail makes good electrical contact with the metal base of the
enclosure.

3. Loosen screws @ in the base, and move them, and the associated base retention clips
®, to the bottom of the screw slot.
4. Intheback of the base is an extrudedslot which locates with the DIN rail ®.

Fit the top edge of thisinto the top edge of the DIN rail ®

Slide the screws@ with the associated clips@ upwards as far as they will go towards

the top of the screw slots The angled edge of the base retaining clip® must locate
behind the bottom edge of the DIN rail.

7. Tighten the screws @.

5.3. Direct Panel Mounting

Remove the screws @ and base retention clips@.

Hold the base horizontally or vertically on the panel and mark the position of the two
holes on the panel.

3. Drill two 52 mm holesin the panel.
Using M5 bolts secure the base to the metal panel.
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Chapter 3 Terminal Units 2500T

1 DESCRIPTION

Terminal units provide theconnections between the plant wiring and the I/O modules. Each
modul e has its own type of terminal unit. Some modules have more than one type of terminal
unit, for example, the anal ogue input modul e has three basic types of terminal unit

1. with CJC measurement for thermocouples

2. without CJC for input signals such as V, mV,PRTs, etc.

3. with built in shunt resistors for mA inputs

In addition to these variants, some terminal units can have built in fuses or isolator links. For
a full list of available terminal units see Table 3-1.

o [¢)
o [¢)
[e]
o
° o
o [e]
o [e]
o [e]
o
o

00000000

00000000

1/0 Module interconnection bus

dentityp- l«— Module locking gromme
Label 99
Al2
<&— Terminal unit
T I:I o 9| <«—1—— Module connectors
1083 S
Module — oo Optional plug in fuses or )
polarising I:I oo isolator links (non- Fuse
slot °©o interchangeable) T Note:- Fuse and
positions o isolator links have
ﬁ& Dﬂ ) — offset connectors
O[O | < [ &3 «— E: Link
© 0 © © || O Shows fuse or link positions —
© © © O ||-—Terminal blocks to plant devices
© 0o
Retention clip for terminal unit
v \ | 4] |
Screen and earth
BEIEE . , TeAANISCHANS
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1.1.

Isolator links and Fuses (optional)

Up to four isolator links or fuses are available as options for certain modules.
Isolator links disconnect plant connections from the module (for testing and commissioning).
The fuses supplied for the relay units are 2A (T type), 20mm to EN60127.
Fuses of alower rating may be fitted to suit the application.

The label on the side of the fuse holder may be used to indicate the correct type of fuse.

The label on the top of the fuse holder may be used to identify or tag the protected circuit. If
isolator links or fuses are not fitted then a dummy fuse cover is fitted to provide this function.

2. TYPESOF TERMINAL UNIT

Terminal Corresponding Module Type Isolator |Function
Unit Name link
Al2 Dual channel Analogue Input, with 4 None V, mV
connections and common per channel PRT, Hi Z, Pot
Al2 Dual Channel Analogue Input, with a®/ |None mA input
SHUNT shunt resistor across each input
Al2 Dual Channel Analogue Input, with CJC |None T/C input
TC mvV
Al3 3 channel mA input None mA input
Al3 3 individual link breakers on currenitp on |4 links  |mA input
DCONNECT |each loop, 4" breaks PSU for all 3ilps. (only 3
are used)
AO2 Dual Channel Analogue Output, for volts giNone V,mA output
MA outputs
AO2 Dual Channel Analogue Output, for volts g2 x links [V,mA output
DCONNECT |mA outputs 2 xblanks
Dl4 Four Channel Digital Input, with common |None Logic input
and external power supply terminals
Dl4 Four Channel Digital Input, with common |4 x links [Logic input
DCONNECT |and external power supply terminals
DI8 Four pairs of functionally isolated inputs, |4 X links [Logic input
DCONNECT |contact closure or 24V logic input Contact
D18 Four pairs of functionally isolated inputs, |None Logic input
contact closure or 24V logic input Contact
DO4 Four Channel Digital Output, with commor|None Logic output
and external power supply terminals
DO4 Four Channel Digital Output, with common4 x links [Logic output
DCONNECT |and external power supply terminals
RLY4 Four Isolated Channels for relays None Relay output
RLY4 Four Isolated channels for relays 4 x fuses [Relay output
FUSE
I10C Specific for IOC with Modbus; two RJ45  |[N/A I0C
MODBUS connectors and address select switch
10C Specific for IOC with Profibus; one 9 way [N/A I0C
PROFIBUS |connector and address select switch
10C Specific for IOC with Profibus; two RJ45 |N/A 10C
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[PROFIBUS [connectors and address select switch | |

Table 3-1: Types of Terminal Unit

w

LABELS

1234 |———>» Terminal unit labels are fitted to the sloping faces

of each terminal block, as shown.

cccc —>

V+V-C C >

Figure 3-22 Terminal Unit Labels (Example Only)

On units fitted with either fuses or disconnects the
product code label is fitted to the side of the
/ fuse/disconnect assembly.

Figure 3-3: Product Identification Label

In the case of the Al2 DC Shunt, a label marked ‘SHUNT' is fitted in
the screen-printed outline of the printed circuit board. — |:| O

On the IOC terminal unit the product code label is fitted in this
position.

Figure 3-4: 10C and Al2 ‘SHUNT’ Terminal Unit Labe{\/\
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4, TO MOUNT TERMINAL UNITS

Notes:

1. Thefar left position is always reserved for thelnput/Output Controller. (I0C), and is
identified by the larger connector on the I/O module interconnection bus

2. All other terminal units can be fitted in any other position on the base.

3. Intheevent that the base is not fully populated a blank terminal unit is supplied, part
number 026373. To maintain | P20 rating it isimportant that this unit is mounted
immediately to theright of the final module position.

[e9)
00000000
00000000

I0C

F

L@
1. Locate tag on printed O
circuit board with slot
in base Al2
9
T
EMC earthing strip 5 o
ﬂ
o o [ X
| =
IE:
o o
! .
Module support strip O
©ooo
©ooo
2. Press the bottom of © OO
the retention clip and
snap the terminal unit
into place —
|e@e | {2 | eDe |

Figure 3-5: Mounting the Terminal Units

Blank Terminal Unit
(Part number 026373)
See note 3 above
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wnN e

TO REMOVE THE TERMINAL UNIT

Remove any I/0 module which is plugged into the terminal unit
Press the retention clip at the bottom of the terminal unit
Lift out the terminal unit
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6. TOFIT MODULES

Each 1/0 module is supplied as a moulded plastic enclosure with the printed circuit board
mounted internally. A polarising key is built into the printed circuiboard which locates with
a corresponding slot in the correct terminal unit. A row of LED indicators show the status of
the module and are described in further detail in subsequent chapters.

Module retaining lever

(closed)
A\
>
L o A
Module o
retaining ¢}
o
catch LED status o
E. M indicators o
[D o
Y i o
~—— Module Label o 90 mm
A
Module retaining
lever open
% Polarising
key position.
See table 3-1 -

- 81mm—>—1 -

114 mm ——
Figure 3-6: Module view

~N
(6]
3
3
A

A

I mportant

1. Pull the module retaining lever forwards as shown in Figure 3-6

2. Line up the module in the correct terminal unit. The plugs on the module PCB should
align with the sockets on the terminal unit and module interconnection bus. The module
retaining catch should align with the corresponding hole in the terminal unit.

Note: A polarising key is provided on the module PCB which is designed to prevent a
modul e from being inserted into the incorrect terminal unit.

3. When the module is correctly aligned, push the module retaining lever forwards to lock
the module into place.

Wiring of the 2500 can take place with only the terminal units fitted or after the modules have
been fitted, as preferred. Wiring is described in following chapters.
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Chapter 4 Modbus I/O Controller Module
2500C/S

1 DESCRIPTION

The Input Output Contraller (IOC) is the Central Processing Unit of the 2500 DIN rail
controller. Every base must have an IOC module. It isidentified by alabel on the side of the
modul e which gives details of model and serial number. The model number should be
checked against the Ordering Code.

This module:

- Communicates with the slave modules connected to the internal 10 bus, using the Module
Interconnection printed circuit board mounted along the upper edge of the base.
Communicates to external devices, such as third partyPLCs and SCADA packages, using
RJ45 connection cables and, optionally, using MODBUScomms. Thisis sometimes
referred to as the 1/0 network or ION. (See also section 5 of this chapter). Examples of
external devices are-

- to connect to the operator interface unit;
to connect to a supervisory PC;
to link further slave 2500 contrallersin a system;
to link further external devices such as discrete controllers, indicators, chart
recorders, drives, etc.

Is used for system configuration, using the front panel RJ11 socket. System configuration
usesiToadls, and is covered in a separate manual, part no. HA026179.

This chapter explains how connections are made to the 10C to achieve the above operation.

2. POSITION ON BASE
The 10C always occupies the sot furthest to theleft hand side.
2 3 4

25008/ loc 1
S04
25008/ oC [T [2 [3 [ 4 |5 [6 7 |¢8
S08
loC 1 2 3 4 5 6 7 8 9 1 1 1 1 1 1 1
25001?68/ 0 1 2 3 4 5 6

Figure 4-1: Module Positions

Note: The numbering used to define the physical location of each module, as shown in the
above sketch, is the same as that used when configuring the modules.
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3. THE MODBUSIOC TERMINAL UNIT

This unit provides:

- Terminal connections for the 24V DC supply to the system
RJ45 comms connectors to the Operator Interface Unit and additional plant devices
An 10C communi cation address switch
A PCB mounted socket for the IOC module connections

—

(| <4— The IOC terminal block

has two location tags,

Master Operator
interface unit

and can only be fitted in
the left most position.

All other units have a

- or PLC
single tag

or Supervisory
System
Fit links inpostions:
1 -2 for 2 (3) wire
Modbus (default)

2 — 3 for 4 (5) wire
L|  Modbus A L:}

EE 5 Note: Earlier units were
o= 3

* fitted with a single link for
"I

Suitable terminations
should be made to both
ends of the network

2(3) wire or no link for
4(5) wire.

Unit address

Polarising — switch
slot position R
89.8 mm
RJ45 comms
connector to PC.
See note 1
_ Further
\ J instruments
L RJ45 comms connector fitted with
[ to other system devices. Modbus
See note 1. comms.
@ @ @ @ <& 2 terminals each —d
 / P+ P+ P- P- (for daisy chaining) UJ
Sy N
Note 1: +24v ov D
The plastic cover supplied must be fitted over the 0
RJ45 socket when the connector is not in use i
A

Termination plug on last
device in the chain

Figure 4-2: General View of the Modbus IOC Terminal Unit
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4, TO CONNECT THE 24vDC POWER SUPPLY

Caution: Before proceeding with any wiring of this unit, please read Chapter 14 Wiring,
and Appendix A Safety and EMC Information. It is the responsibility of the installer to
ensure the safety and EMC compliance of any particular installation.

The power supply to the 2500 DIN rail contraller is 24V DC. This may be derived from the
2500P power supply unit or from an alternative 24V DC source. Connections to the system
are through the four way terminal block mounted on the IOC terminal unit. Unless otherwise
stated power is supplied to all other modules in the system via the module interconnection
bus.

A suitable power supply is the 2500P described in Chapter 13 of this manual. ThisisaDIN
rail mounted unit which may be mounted adjacent to the 2500 base or remotely.

Alternatively, an existing power supply may be used provided that it has a voltage output of
between 18.0* to 28.8V DC.

To calculate the system current requirements an estimate of current ratings for each moduleis
given in the Technical Specification, Appendix A.

The 10C terminal unit contains a fuse and a reverse biased power diode. If the power iswired
reverse polarity the fuse will blow and protect the complete 2500 base from damage. This
fuseis not user replaceable. The unit should be returned to the factory for replacement.

Note 1:- 18V isthe absolute lower limit. The use of an18V power supply with any
appreciable voltage drop may cause unpredictable or out of specification operation.
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5. TO CONNECT AN OPERATOR INTERFACE UNIT

Two parallel connected RJ45 communi cations sockets are provided. The two sockets,
therefore, have the same function.

One socket is used to connect the 2500 to an Operator Interface Unit, such as type T2900 OR
to a conventional SCADA system. Thiswill also allow configuration viaiToals.

The second socket provides a convenient way to connect additional 2500 instruments onto the
system, OR to terminate the last instrument in the chain usingaMODBUS or PROFIBUS
terminator, see 4.1. The terminator may a so be used to terminate the 2900 Operator Interface
Unit

The above devices are connected using RM5 interconnection cables. These are available
from your supplier in two lengths. Longer cables are available from a number of sources
worldwide.

Operator Interface Unit type
T2900; 2600 or 2700

- OR
SCADA system
[ Sy
L:'} T
Fit RJ45 __
Comms Line E [ gy S
Terminator if Each base must be O
in(igffraacl:tgris "CL set to a unique
T2900, or —| | address
suitable = T
termination D
resistor if PC. m =
ey =
2000 quEguuet
= o RJ45 Comms
RJ45 Cable Assemblies, Type No. — = T Line
2500A/CABLE/MODBUS/RJ45/RJ45/0M5 Terminator
or
2500A/CABLE/MODBUS/RJ45/RJ45/3M0 JJ Q
QY

Figure 4-3: The Modbus RJ45 Connection System
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51 The RJ45 Communications Line T er minator

The communi cations line must be terminated using the appropriate load resistors. To
minimise on site wiring and to provide the correct resistor values, two versions of
‘Terminator’ are available from your supplier. These are-

Part no 2500A/TERM/MODBUS/RM5 for M odbus communi cations systems

or

Part no 2500A/TERM/PROFIBUS/RM5 for Profibus communications systems

The terminator is plugged into the last RI45 socket in the chain, as shown in Figure 4-3. It
may also be used to terminate the T2900. If the operator interface isa PC or PLC this should
be terminated in accordance using the appropriate load resistors.

=

- Moulding MODBUS
colour

Black

8[—
= MB120
= Labels AN100
=
1

Ezl—:l—, 120W 5%
— > ReSiStO"%;:H 100W 5%

—r
Network|:I
. = —— RPN

Figure 4-4:- The Modbus RJ45 Terminator

Connections to the RJ45 pins

RJ45 pin | Colour EIA | 2 wire | 4 wire
485

1 Orange / B D- TX-
White

2 Orange A D+ TX+

3 Green / White | Gnd Gnd Gnd

4 Blue

5 Blue / White

6 Green Gnd Gnd Gnd

7 Brown / White B RX-

8 Brown A RX+

Screen - -

NOTE: Blue and Blue/White Wires are not used.
WARNING CABLE COLOURS MAY CHANGE!

Table 4-1: Connections to the Modbus RJ45 Sockets
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6. THE CONFIGURATION PORT

An RS232 configuration port is provided on the front of the IOC, viaa RJ11 socket. When
the 10C is powered up with a PC connected to the RJ11 configuration port, it will start in the
configuration mode. Alternatively, the IOC is put into configuration mode by setting a
command from the configuration software. Thisis further described in the ‘iTools' manual.

Note:- Exiting configuration mode must be done using iTools or through communications.

The 10C will not control the process if:

1. ltisin configuration mode or standby mode

2. A network watchdog time-out occurs (if configured)
3. Itisremoved from the system
Under these conditions all modules will enter a‘safe’ state. Generally this defaults as digital
output modules will go to an OFF state, and anal ogue output modules will go to a minimum

output state (generally OV or 4mA).

Connections to this socket are given below:

Pin connections

Pin connections on 9

Pin connections on 25

RJ11 into IOC way D-type into PC way D-type into PC
6 no connection -
5 RX 3 TX 2TX
4 TX 2 RX 3 RX
3 0V 5 0V 7 0V
2 no connection
1 24V (in)
Screen Screen 1 Screen

1

back

To 10C

<& Connectors at the

RJ11-6 way

Table 4-2: Connections to the RJ11 Sockets

8 2500
Modbus

View into end of

) ) ) ) socket
Figure 4-5: View of the Configuration RJ11 Plug and Socket
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6.1 Configuration Connections

It is recommended that the connections between the PC and the |IOC use a standard RJ11 to9

pin cable assembly available from your supplier.

This cable plugs directly into the IOC and the PC as shown below.
Using this cable with the appropriate power supply allows the IOC to be programmed remote

from the system providing desk top configuration.

24V Power
supply

PC used for
configuration

9 way connector

RJ11 Cable Assembly, Ordering Code 2500

2500A/CABLE/CONFIG/RJ11/9PINDF

v

Optional Power Supply
and cable to enable 10C
to be configured
remotely

o

Modbus
—

The plastic cover I0C
supplied must be fitted

over the RJ11 socket

when the connector it

not in use

Figure 4-6: Connection Between I0OC and PC using RJ11 Cable Assembly

Note:- The standard RJ45 socket can aso be used to configure the I0C using R$485
communications, but the address is that set by the address switch. If the I0OC is configured
viathe RJ11 system the unit will appear at BOTH address 255 AND the switch address.
Address switch set to zero is a special case in which the controller is ‘soft’ configured, i.e.
configured and stored in non-volatile memory.
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7. TO SET THE ADDRESS SWITCH
The unit address and parity is selected by the dual in line (DIL) switch mounted on the

terminal unit.

Sixty-three Modbus addresses can be set in binary using positions 1 to 6. Parity has three
possible states - none/even/odd - thus using positions 7 & 8. The diagram bel ow shows the
setting of the switch:
If the address switch is set to al OFF, then the IOC expects to have its address set by the
configuration tools. Thisis further described in the iTools manual, part no HA026179. For
addresses between 65 and 255 the address switch must be set all OFF and the address set in

iTools.

mo ulo

Parity on
Parity off
Odd
Even

8 7 6 5 4 3 2 1
ﬁ ﬁ ﬁ o ﬁ E ﬁ lﬂ
P E Modbus Address

Switch position

I ON
OFF

Figure 4-7: The Modbus Address Switch Set To -Unit Address 05, Parity off

8. BAUD RATE

Baud rateis set using the configuration software, seeiTools Manual part no.HA026179. For
information, however, the table below shows the rates that are supported.

Baud rate Software version
V1.X V2.X

1200

2400

4800

9600 v v

19,200 v v

38,400

Table 4-3: Baud Rate
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9. STATUSINDICATION
Five LED indicators show the status of the modul e as follows:

—» O

—Pp O X

LED | Colour ON ALL OFF
% R
Green Normal operation Self test failed on
S Yellow | Standby (See Note 1) power up
c Yellow Configuration
LED | Colour ON OFF
Yellow 10 network or
f} configuration port
communicating
LED | Colour ON OFF
X Red 10C reset or Normal operation
Module missing,
faulty or wrong type
or non-volatile
memory failure
Flashing
X Red Power on self test
failed

O *
OS
OcC

2500

Modbus
——

Note 1:- Indication of standby condition using this LED is not implemented in software

version 1.01

Figure 4-8: |10C Status Indication
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10. INITIALISATION

The 10C goes through an initialisation sequence when power is applied, and will start in one

of three modes.

1. Operating Mode. Thisisthe usua start up mode. The I/O does not have to be correctly
configured for the IOC to begin running.

2. Standby mode. Thisisintended to be used for strategy engine controlled start-up. A
config mode parameter will provide the option to * Start-up in Standby’.

3. Configuration Mode. When the 10C is powered up with a PC connected to the RJ11
config port, it will start in theconfig mode. To guarantee that this happens the PC should
not be communicating at the time of powering up the 10C.

11. POWER ON SELF TEST

When the unit is switched on or when the module isin reset mode, aself test sequence takes
place. During thisself test period, theLEDs follow a sequence lasting approximately 5-10
seconds. The sequence is shown in Figure 4-9 and shows the state of thel EDs for both pass
and fail conditions.
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LED Flash RAM Nvol Watch-dog Test Nvol
Test ROM Test Test Check-
sum
Test
Nvol
ROM
Power On Test Pass Test Pass
LED Test RAM Watchdog
Test Pass Test Pass

=

=

=

Initial- Full

isation Opera-
tion
2

=

Nvol Checksums
Test Pass

=

O * L L L [ ] O O [ ] O o2
OS o O o o O O O  J O
oc o O O o O O O O O
O | @ O O O O O ° o O
O X o L o  J O  J O O O
Rom Test
Fail
O
fRAM Test Fail @)
O
vaoI Test Fail
O
* Nvol Checksum Failure
Note 1 o LED On Watchdog Test Fail
O LEDoff ‘Flashing’
Note 2 ) ) . .
X @  TopLEDis ON if the 2500is in operation leve
S O Centre LED ON if the 2500is in standby
c O Lower LED ON if the 2500is in configuration mode
Figure4-9: Power On Self Test - LED Status Indication
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12. MODES OF OPERATION

121 STANDBY MODE

Indication that the IOC isin standby mode is viaayellow LED on the front of the module,

(See‘ Status Indication’ page 4-9). The behaviour in standby mode is asfollows :

1. The Inputs continue to be scanned and linearised.

2. Outputs gototheir ‘off’ values, e.g. Digitals - Off, Analogues - to their minimum settings
or low limits (not necessarily zero output).

3. Deviation Alarms are disabled.i.e. Full scale alarms will continue to function.

4. The Alarm Blocking feature is re-initialised orleaving standby mode for Deviation
alarms only.i.e. Full scale alarms will not be blocked.

5. The outputs from the deviation Alarms are disabl ed.

6. Thestatus LED’s on the front of the IOS will indicate that the IOS is not operating the
plant in standby mode

7. Standby mode will be indicated overcomms by setting the Instrument Mode parameter to
1(one)i.e

Operating Mode 0
Standby Mode 1
Configuration Mode 2

8. Thetransfer from standby to operating mode does not require an instrument reset.
9. Contral outputs behave as follows:
The PID output set to 0.0%.
The PID will bumpless transfer on changing to operating mode
The anal ogue output ranges will still operate.i.e. A 4-20mA output will be
clipped to 4 mA.

12.2  Configuration Mode

The behaviour in Configuration mode is the same as in Standby mode with the additional

ability to re-configure the 2500.

Configuration of the IOC uses the configuration software, ‘iTools'. A description of this

configuration tool is given in the iTools handbook, part number HA026179. Configuration

mode can be entered as follows:

When the 10C detects the presence of a PC connected to the RJ11 socket during power up.

By setting the ‘ Instrument Mode' to 2 over the communications link.

Configuration mode is indicated by ayellow LED on the front of the module (See * Status

Indication’ page 4-9).

Notes:

1. Ifanl/Odotisnot populated or the IOC is stand alone (i.e. not connected to an 1/O base
at al) then a slot may be configured for any function.

2. ltispossible to exit configuration mode without the configured slot functions matching
the actual modules.

3. Where aslot function has been previously been defined in CONFIG mode, modules may
be removed and repl aced outside CONFIG mode.
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If the IOC has been put into configuration mode over the communications link, it will stay in
configuration unlessit is explicitly set into operating mode.
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Chapter 5 PROFIBUS 1I/O Controller Module
2500C/S

1 DESCRIPTION

The Input Output Contraller (IOC) is the Central Processing Unit of the 2500 DIN rail
controller. Every base must have an IOC module. It isidentified by alabel on the side of the
module, which gives details of model and serial number. The model number should be
checked against the Ordering Code.

The module can be fitted into one of two terminal units. These are the ‘ Profibus IOC
Terminal Unit’, described in section 3, and the ‘RJ45 10C Terminal Unit’, described in
section 4.

This module:

- Communicates with the slave modules connected to the internal 10 bus, using the Module
Interconnection printed circuit board mounted along the upper edge of the base.
Communicates to external devices, such as third partyPLCs and SCADA packages, using
a9 PIN D connector (or RJ45 connectors) and PROFIBUS DP communications. Thisis
sometimes referred to as the I/O network or ION. Examples of external devices are:-

to connect to a supervisory PC or PLC;
to link further slave 2500 contrallersin a system;
to add further external slave devices such as discrete controllers, indicators,
chart recorders, drives, etc.
Is used for system configuration, using the front panel RJ11 socket. System configuration
usesiToals, and is covered in a separate manual, part no. HA026179.

This chapter explains how connections are made to the 10C to achieve the above operation.

2. POSITION ON BASE
The 10C is aways in the slat furthest to the | eft.

25008/ oc [t [2 |3 |4
S04
25008/ oc [ L [2 [38 |4 |5 |6 |7 |58
so8

oc |t [2 [38 |4 |5 [6 |7 |8 |9 [t Jt [ttt ]zt ]¢t
25001068/ o |1 |2 |3 |a]|s |68

Figure 5-1: Module Positions

Installation and WiringHandbook  Part No HA026178C001 Issue 2.0 Aug-99 5-1




Note: The numbering used to define the physical location of each module, as shown in the
above sketch, is the same as that used when configuring the modules.
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THE PROFIBUSIOC TERMINAL UNIT
The Profibus I0C terminal unit has asingle 9 Pin D socket commonly used with PROFIBUS

DP. The unit provides:

A 9 Pin D comms connector to the PROFIBUS master and
An |OC communication address switch

A PCB mounted socket for the [OC modul e connections

Terminal connections for the 24V DC supply to the system

additional slave devices

O Master Operator
interface unit
or PLC
o or Supervisory
A System
Unit address Termination
TETLEL] S
Polarising
slot position O D
89.8 mm @)
OO 9 pin D comms
OO connector to PC and
) slave devices ’
OO ) ) Further
O Profibus 9 pin D instruments
O cable plugs can take fitted with
2 cables and include Profibus
a termination comms.
@ @ @ @ ON/OFF switch.
v P+ P+ P- P-
)
+24V ov
2 terminals each L .
(for daisy chaining) Termination switch on
last device in the chain
Should be ON
Figure 5-2.  General View of the 9 pin D Profibus IOC Terminal Unit
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4, TO CONNECT AN IOC IN A PROFIBUS DP NETWORK.

Each slave must have a unique address, set on the IOC terminal unit. The communications
cable should be run in asingle link running from device to device, and not in a‘star’
arrangement. Thefirst and last device in the link must have a termination load.

4.1 9 Pin Connectors

For 9 pin D connectors standard Profibus cables should be used. These cables have special
headers on the 9 pin D mal e connector which allow one or two cables to be connected into
them and have a small termination load built in with an ON/OFF switch, which is set to ON at
the two ends of the link.

The Profibus standard states that two types of cable, ‘Line A’ and ‘Line B’, may be used. The
termination details for these two types of cable are shown in Figure 5-3.

° 1 ° 1

390W 390W
.1 s —f

2200 EifgbA“S 150W Eir,?;i%us
8 _I 8 _I

390W 390W
5 —1 5 —1

Figure 5-3: Profibus Terminations on 9 Pin Connectors

Profibus 9 Pin D Connections

Pin No. RS 485 Ref Signal Name Meaning

1 Shield * Shield, Protective
groundresp.

2 Not used in 2500

3 B/B RxD/TxD-P Receive/Transmit —
Data - P

4 Not used in 2500

5 CiC DGND Data ground

6 VP ! Voltage — Plus

7 Not used in 2500

8 AIA RxD/TxD-N Receive/Transmit —
Data — N

9 Not used in 2500

* Signals are optional

For further information on recommended wiring, see EMC Installation Guide Part No.

HA025464.

Table 5-1: Profibus 9 Pin Connections
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5.

THE RJ4510C TERMINAL UNIT.

It is also possible to use the 2500 with the RJ45 connector system but it is not fully compliant
with the Profibus standard. This system isintended for use with other products in the 2500

range.
O * Fit both links:
1 - 2 to terminate M_aste][ Opera_tor
the Profibus network interface unit
2 - 3 (or none) for or PLC
no termination.
] . . or Supervisory
X l\_lote. Earller_unlts were System
/ fitted with a single link.
On these units this link
== 1 has no function and the
a a 2 system should be
3 terminated using the
termination plug.
L:l_* Suitable
H H H H H H H H terminations
<& Unit address should be
switch made to both
Polarising — ends of the
slot position R network
89.8 mm ' W RJ45 comms
connector to PC.
See note 1
\ J Further
— RJ45 comms connector |_nstrum_ents
[ : fitted with
to other system devices. Profibus
See note 1. comms.
@ @ @ @ <« 2 terminals each D
v P+ P+ p. p- (for daisy chaining) ]
R S
+24V ov ]
Note 1: .;1 O
The plastic cover supplied 7

must be fitted over the RJ45
socket when the connector
is not in use

* Suitable termination ortAe last device in the chain.
On earlier units the use of the termination plug is
recommended as shown.

On later units fit either the termination unidr both links in
position 1 & 2, see above.

Figure 5-4: General View of the Profibus RJ45 |IOC Terminal Unit
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6. TO CONNECT AN IOC IN A PROFIBUS DP NETWORK.

Each slave must have a unique address, set on the IOC terminal unit. The communications

cable should be run in asingle link running from device to device, and not in a‘star’

arrangement. Thefirst and last device in the link must have a termination load.

6.1 RJ45 Connector System

If the RJ5 connector system is used a standard cable is available. Similarly, to provide
suitable terminations for the system a standard part is available to terminate the system.

The terminator is plugged into thelast RIM5 socket in the chain, as shown in Figure 5-4. If

the operator interface is a T2900 a second terminator should be plugged into this. If the

operator unit isaPC or PLC this should be terminated using the appropriate load resistors.

B

PROFIBUS

Moulding
I—- colour Grey

1=

130W 1%

—h

Labels
D PROFI

Figure 5-5:- The Profibus RJ45 Terminator

RJ45 Pin Connections

—
= 180W1%

=1 1+
8 3 180W 1%

RJ45 Definition Colour Profibus
pin

1 Line most NEGATIVE when UART | Orange / White D-
is low (Ov/space/start-bit)

2 Line most POSITIVE when UART Orange D+
is low (Ov/space/start-bit)

3 Ground Green / White Gnd

4 - Blue

5 - Blue / White

6 Ground Green +5V

7 - Brown / White

8 - Brown

Screen Chassis -

Warning: cable colours may change!

Table 5-2: Connections to the Profibus RJ45 Sockets
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7. TO CONNECT THE 24vDC POWER SUPPLY

Caution: Before proceeding with any wiring of this unit, please read Chapter 11 Wiring,
and Appendix A Safety and EMC Information. It is the responsibility of the installer to
ensure the safety and EMC compliance of any particular installation.

The power supply to the 2500 DIN rail contraller is 24V DC. This may be derived from the
2500P power supply unit or from an alternative 24V DC source. Connections to the system
are through the four way terminal block mounted on the IOC terminal unit. Unless otherwise
stated power is supplied to all other modules in the system via the module interconnection
bus.

A suitable power supply is the 2500P described in Chapter 13 of this manual. ThisisaDIN
rail mounted unit which may be mounted adjacent to the 2500 base or remotely.

Alternatively, an existing power supply may be used provided that it has a voltage output of
between 18.0" to 28.8V DC.

To calculate the system current requirements an estimate of current ratings for each moduleis
given in Chapter 13, Section 1.

The 10C terminal unit contains a fuse and a reverse biased power diode. If the power iswired
reverse polarity the fuse will blow and protect the complete 2500 base from damage. This
fuseis not user replaceable. The unit should be returned to the factory for replacement.

Note 1:- 18V isthe absolute lower limit. The use of an18V power supply with any
appreciable voltage drop may cause unpredictable or out of specification operation.
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8. THE CONFIGURATION PORT

An RS232 configuration port is provided on the front of the IOC, viaa RJ11 socket. When
the 10C is powered up with a PC connected to the RJ11 configuration port, it will start in the
configuration mode. Alternatively, the IOC is put into configuration mode by setting a
command from the configuration software. Thisis further described in the ‘iTools' manual.

Note:- Exiting configuration mode must be done using iTools or through communications.

The 10C will not control the process if:

1. ltisin configuration mode or standby mode

2. A network watchdog time-out occurs (if configured)

3. Itisremoved from the system

Under these conditions all modules will enter a‘safe’ state. Generally this defaults as digital
output modules will go to an OFF state, and anal ogue output modules will go to a minimum
output state (generally OV or 4mA).

Connections to this socket are given below:

Pin connections Pin connections on 9 Pin connections on 25
RJ11 into IOC way D-type into PC way D-type into PC

6 no connection -

5 RX 3 TX 2TX

4 TX 2 RX 3 RX

3 0V 5 0V 7 0V

2 no connection

1 24V (in)

Screen Screen 1 Screen

Table 5-3: Connections to the RJ11 Sockets

6
! 8 2500
Connectors at the Profibus

back

RJ11-6 way 1

To 10C

View into end of
socket

Figure 5-6: View of the RJ11 Plug and Socket
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8.1 Configuration Connections

It is recommended that the connections between the PC and the |OC use a standard RJ11 to9
pin cable assembly available from your supplier.

This cable plugs directly into the IOC and the PC as shown below.

Using this cable with the appropriate power supply alows the IOC to be programmed
remotely from the system, permittingdesk top configuration.

PC used for OS
configuration

9 way connector

O X
RJ11 Cable Assembly, Ordering Code mzf%?lg
2500A/CABLE/CONFIG/RJ11/9PINDF
——
N :% .
[
a
The plastic cover I0C
Optional Power Supply supplied must be fitted
and cable to enable 10C over the RJ11 socket
24V Power ) p
to be configured when the connector it
supply .
remotely not in use

Figure 5-7: Connection Between I0C and PC using RJ11 Cable Assembly

Note:- The Profibus communications interface does not operate whilst the configuration port
is connected.
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9. TO SET THE ADDRESS SWITCH
The unit address and parity is selected by the dual in line (DIL) switch mounted on the

terminal unit.

The switch gives 127 addresses from 1 to 127. Address O isinvalid.

Note:-

7 6 5

Switch position

Switch 8 is not normally

the unit address is settable

2
64 32 16 2

4 3 1

8 4 1 ON
" Ik
If, however, it is set to ON

Profibus Address

OFF

over communications.

Figure 5-8: The Profibus Address switch

10. BAUD RATE

Baud rateis set by the Profibus Masterwhich is able to detect the fastest Baud at which all
slaves can operate. The Profibus IOC is capable of operating at 12M baud.
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11.

STATUSINDICATION
Five LED indicators show the status of the modul e as follows:

LED | Colour ON ALL OFF
% R
Green Normal operation Self test failed on
S Yellow | Standby (See Note power up
c Yellow 1
Configuration
LED | Colour ON OFF
Yellow 10 network or
f configuration port
communicating
LED | Colour ON OFF
X Red 10C reset or Normal operation
Module missing,
faulty or wrong type
or non-volatile
memory failure.
Flashing
X Red Power on self test
failed
Figure 5-9: 10C Status Indication

2500

Profibus
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12. INITIALISATION

The 10C goes through an initialisation sequence when power is applied, and will start in one

of three modes.

1. Operating Mode. Thisisthe usua start up mode. The I/O does not have to be correctly
configured for the IOC to begin running.

2. Standby mode. Thisisintended to be used for strategy engine controlled start-up. A
config mode parameter will provide the option to * Start-up in Standby’.

3. Configuration Mode. When the 10C is powered up with a PC connected to the RJ11
config port, it will start in theconfig mode. To guarantee that this happens the PC should
not be communicating at the time of powering up the 10C.

13. POWER ON SELF TEST

When the unit is switched on or when the module isin reset mode, aself test sequence takes
place. During thisself test period, theLEDs follow a sequence | asting approximately 5 to 10
seconds. The sequence is shown in Figure 4-9 (Chapter 4) and shows thestate of the LEDs
for both pass and fail conditions.

14. MODES OF OPERATION

141  Standby Mode

Indication that the IOC isin standby mode is viaayellow LED on the front of the module,

(See‘ Status Indication’ page 5-10). The behaviour in Configuration mode isthe same asin

Standby mode with the addition of the ability to re-configure the 2500.

The behaviour of the instrument in standby mode is as follows

1. The Inputs continue to be scanned and linearised.

2. Outputs gototheir ‘off’ values, e.g. Digitals - Off, Analogues - to their minimum settings
or low limits (not necessarily zero output).

3. Deviation Alarms are disabled.i.e. Full scale alarms will continue to function.

4. The Alarm Blocking feature is re-initialised orleaving standby mode for Deviation
alarms only.i.e. Full scale alarms will not be blocked.

5. The outputs from the deviation Alarms are disabled

6. Thestatus LED's on the front of the IOS will indicate that the I0S is not controlling the
plant in standby mode

7. Standby mode will be indicated overcomms by setting the Instrument Mode parameter to

1(one)i.e
Operating Mode 0
Standby Mode 1
Configuration Mode 2
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8. Thetransfer from standby to operating mode does not require an instrument reset.
9. Contral outputs behave as follows:
The PID output set to 0.0%.
The PID will bumpless transfer on changing to operating mode
The anal ogue output ranges will still operate.i.e. A 4-20mA output will be
clipped to 4 mA.

14.2  Configuration Mode

The behaviour in Configuration mode is the same as in Standby mode with the addition of the

ability to re-configure the 2500.

Configuration of the IOC uses the configuration software, ‘iTools'. A description of this

configuration tool is given in the iTools handbook, part number HA026179. Configuration

mode can be entered as follows:

When the 10C detects the presence of a PC connected to the RJ11 socket on the front of the

module at power up.

By setting the ‘ Instrument Mode' to 2 over the communications link.

Configuration mode is indicated by ayellow LED on the front of the module (See ‘ Status

Indication’ page 5-10).

Notes:

1. Ifanl/Odotisnot populated or the IOC is stand alone (i.e. not connected to an 1/O base
at al) then a slot may be configured for any function.

2. ltispossible to exit configuration mode without the configured slot functions matching
the actual modules.

3. Where aslot function has been previously been defined in CONFIG mode, modules may
be removed and repl aced outside CONFIG mode.

If the IOC has been put into configuration mode over the communications link, it will stay in

configuration unlessit is explicitly set into operating mode.
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Chapter 6 Two Channel Analogue Input Module
2500M/AI12

1 DESCRIPTION

The anal ogue input module is used to measure anal ogue signals from arange of plant sensors.
Theseinclude :

Thermocouples

Platinum Resistance Thermometers (2 & 3 wire)

Voltage +10V and +100mV

High Impedance (Zirconia)

Current +20mA.

The anal ogue input modul e consists of two input channels, isolated from each other and
isolated from the system electronics, (see specification Appendix A for further details).

For thermocoupl e inputs Cold Junction Temperature is measured by a RTD sensor fitted to
the terminal unit.

2. MODULE IDENTIFICATION

The module may be identified by means of 1abels on the side and front of the case. The side
label includes details of the product code and serial number.

3. CONFIGURATION

The configuration of the Analogue Input Module is stored in the IOC. It can be configured or
modified using the PC based configuration station connected to the configuration port in the
I0C. Thisiscovered by the ‘iTools Handbook’ part number HA026179.

Typical parameters which can be configured or changed include:
- Input Type

Range

Input Filter Time Constant

Sensor Bresk Action
- User Calibration. This allows you to offset the ‘ permanent’ factory calibration to:
a) Cdlibrate the controller to your reference standards
b) Match the calibration of the controller to that of a particular transducer or sensor
c) Cadlibrate the controller to suit the characteristics of a particular installation
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4, LOCATION

The module may be located, with its matching terminal unit, in any position on the base, other
than theleft hand position reserved for the IOC.
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5. TERMINAL CONNECTIONS

Dual thermocouple (T/C)

[ 1

Al2

Polarising
slot position
83.8 mm on

all Al
modules

O

@@

1+ 1-|| 2+ 2-

+
Note:- If the Al module
is configured as |
thermocouple input on
one channel and + mV
input on the other, then
the thermocouple must
be connected to

channel ONE.

Channel 2 can be used
for the Zirconia probe
milli-volt source if
required.

|y
A
Reinforced
insulation
See Appendix A -

Safety Information
for explanation

Dual 3-wire Platinum Resistance
Thermometer (PRT) and
Potentiometer input

[ 1

O

Al2

H1 B1 H2 B2
Functional

@ @ insulation

See Appendix
A Safety

m Information for

explanation
Al C1 A2 C2

11 Al C1 +l1 Al -C1

PRT} OR

12 ‘A2 c2 +12 A2 -C2

OR
PRT

For 2-wire PRT
link A& C

Figure6-1a: Dual Analogue Input Terminal Connections
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Dual Volts (V) or
milli-volts (mV)

Dual milli-amps High impedance
(mA) Shunt Option input
(Zirconia Probe)

[ [

o =le O

Al2 Al2 Al2

5W 5W

—F

LDD L

H1 B1 H2 B2

11 D1 12 D2

(19| 2%

Al C1 A2 C2

N
N
N
N

H1 B1 H2 B2

LD DL

I1 D1 12 D2

Al C1 A2 C2

LD DL

H1 B1 H2 B2

I1 D1 12 D2

LD

Al C1 A2 C2

+H1 -C1 +Al -C1 +A1 -C1
l Functional insulation See
_@_ @ Appendix A - Safety
Information for explanation
OR ¢
+H2 -C2 +A2 -C2 +A2 -C2 +A2 -C2
{DJLQJ (™)
Notes:-

The shunt option has 8V resistors mounted on the rear of the PCB.
The mV option may also be used fomA inputs if fitted with suitable SV external burden
resistors. It permits a 0-20mA input to provide dull scale range of 0-100mV.

Figure 6-1b: Dual Analogue Input Terminal Connections
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6.

ANALOGUE INPUT EQUIVALENT CIRCUITS

The equivalent circuits below show details of analogue inputs, in particular sensor break

circuits.
Thermocouple Input

VRer
I Up

20MW
o None T/C Break
Action
Down
—» 1+ (a . >
_— cJC High impedance
<___Thermocouple input amplifier
- (W >
> - . >
_ Gnd
Internal
VI%\{Vgure 6-2: Thermocouple Input
3-Wire PRT Input
8K2W
11 (3\ ° VRer
20MW l Down Sensor
e None Break
PRT > U Action
p
—_>
Al (%»
High impedance
input amplifier
cL() . >
_ Gnd
Internal
view
Figure 6-3: 3-Wire PRT Input
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Milli-Volt Input

270KW 20MW Up Sensor
H1 or
m-Volt Ho —— e None Break
Source Down Action
— Al or 9_.7
A2
High impedance
input amplifier
Clor (P e >
cc ¢
Internal View
| Gnd
Figure 6-4: mV Input
Volts Input
Voltage
Source
270KW
> H1 or
H2
High impedance
33KW input amplifier
Clor (P) e >
c2 ¢
Internal View
Figure 6-5: Volts Input
Milli-Amp Input
Current Al or
Source A2
— {
High impedance
* 5W input amplifier
Clor (
c2
Internal View
Figure 6-6: mA Input
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7.

STATUSINDICATION
Three LED indicators show the status of the module as follows:

LED | Colour ON OFF
* Green Normal Fault Condition
operation No power ————
or —»| O
No comms
or
Wrong module type
LED | Colour ON OFF
1 Red Chi sensor _break or Normal operation —» { O1
Chl Initialising chl 02
2 Red Ch 2 sensor break or Normal operation
Ch2 Initialising ch2 ——
Flashing Blinking ON
1 Red Ch1 CJC fail or Calibrating chl
Chi Ch1 bad cal data
Al2
2 Red Ch2 CJC fail or Calibrating ch2
ch2 Ch2 bad cal data
Definitions Approx. ON time | Approx. OFF time | Approx. flash rate
Flashing 0.5 sec 0.5 sec 1 sec
Blinking ON 0.2 sec 2 sec 2 sec

Figure 6-7: Dual Analogue Input Status Indication
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Chapter 7 Three Channel Analogue Input Module
2500M/AI3

1 DESCRIPTION

The Al3 offers 3 isolated current input channels. The module hardware provides fixed range
capable of £20mA at high resol ution; configuration provides applications ranging. Each
channel has an internal burden resistor requiring less than 1 volt and in most applications the
inputs will be used for 4-20mA signals.

Each isolated channel has its own 24V supply for external transmitter excitation.

2. MODULE IDENTIFICATION

The module may be identified by means of 1abels on the side and front of the case. The side
label includes details of the product code and serial number.

3. CONFIGURATION

The configuration of the Analogue Input Module is stored in the IOC. It can be configured or
modified using the PC based configuration station connected to the configuration port in the
I0C. Thisiscovered by the ‘iTools Handbook’ part number HA026179.

Typical parameters which can be configured or changed include:
- Input Range

Input Filter Time Constant
- User Calibration. This allows you to offset the ‘ permanent’ factory calibration to:
a) Cadlibrate the controller to your reference standards
b) Match the calibration of the controller to that of a particular transducer or sensor
c) Cadlibrate the controller to suit the characteristics of a particular installation

4, LOCATION

The module may be located, with its matching terminal unit, in any position on the base, other
than the left-hand position reserved for the IOC.
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5. BRIEF SPECIFICATION

Parameter Values
Input Range -20 to +20mA
Max input resistance 100 W (or 250Wif link

broken on terminal unit)

Channel sample period 110mS
Transducer Power Supply 21.0t0 25.0 V
Transducer power supply Output Impedance | 10W
Transducer power supply Current Trip >25mA and < 55mA
Transducer power supply Current Trip Reset| Auto — every 14 sec

6. BRIEF SPECIFICATIONTERMINAL CONNECTIONS

Connections are shown below for inputs where the transmitter requires excitation, and for
those generating their own current. Each channel can be wired as required.

[

O |10

Al3

Polarising
slot position
77.8 mm on
all AI3
modies | @@ o\
P1||P2 ||P3 P1||P2 | p3
Cl)|C2|C3 Clc2 3 Functional
@22 2] 22|22 nsuation
Y == e See Appendix A
v 1112 13 111213 Safety
Information for
/explanation
— P1 —P2 P3
11 \17|2 13
Note:-
(mA? ' - @ - - CltoC3is
+ve
C1 j—CZ I_C3 C1 c2 C3
4-20mA module powered inputs 4-20mA self powered inputs
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7. ANALOGUE INPUT EQUIVALENT CIRCUIT

P1, P2
or P3

@ *

Current C1,C2
Source or C2 150W

N O Fo S I
High impedance C*) 24V
@ Cut- 100W input amplifier
Track
\_> C7\ . >
L

11, 12
orl2 Internal View
Figure 7-22 mA Input
8. HART COMPATIBILITY

The module does not directly support HART data extraction or injection functions.

The module is compatible with HART systems but with the following notes and provisos:

The PSU is specified withalow AC impedance, so permitting normal HART
connections (e.g., with master connected across the field device (near or far), or across the
loop burden).

Each channel offersfull galvanic isolation, easing wiring and preventing HART signals
from becoming interfering signals.

Power Supply noise and ripple at HART frequencies are at very low amplitude, thus
minimising risk of interference with HART signals.

For HART loops where the main burden resistor is that provided by the Al3, the resistor
must be padded with an external series resistor, normally by adding 15@/in series with the
C connection. This can be achieved by cutting the track as shown in Figure 7-2. The
resistor can be wired using the spare terminals and wire-ended resistors. Such padding does
not affect the specification, except in that the excess input voltage would reduce the
headroom required to power external devices (as would all HART compliant loops).
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9. STATUSINDICATION
The status of the module is shown by three LED indicators as follows:

LED [ Colour ON OFF
* Green Normal Fault Condition ——
operation No power — | O*
or
No comms
or
Unrecognised module type *
or
Wrong module type
LED | Colour ON OFF
Red Channel l Io_o_p break or Normal O1
Rec ChanntIerI]I;TtlJI(S)mireak or ormal > ©2
Red InitialisiF;\g Normal Os3
Channel 3 loop break or
Initialising
Flashing Blinking [
ON
Red Channel 1 bad calibration Calibrating
Red Channel 2 bad calibration Calibrating Al3
Red Channel 3 bad calibration Calibrating
Definitions Approx. ON time | Approx. OFF time | Approx. flash rate
Flashing 0.5 sec 0.5 sec 1sec
Blinking ON 0.2 sec 2 sec 2 sec

* 1OC firmware prior to software issue 2.21 will not recognise an Al3 module.

Figure 7-3: Three Channel Analogue Input Status Indication
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Chapter 8 Two Channel Analogue Output Module
2500M/A02

1 DESCRIPTION

The anal ogue output modul e provides two anal ogue output channels, isolated from each other
and isolated from the system electronics. Each output may be configured as either voltage or
current:

2. MODULE IDENTIFICATION

The module may be identified by means of 1abels on the side and front of the case. The side
label includes details of the product code and serial number.

3. CONFIGURATION

The configuration of the Analogue Output Moduleis stored in the IOC. It can be configured
or modified using the PC based configuration station connected to the configuration port in
the IOC. Configuration is covered by the ‘iTools Handbook’ part number HA026179.

Typical operating outputs which can be configured include:

10v 5mA max
20mA 12V dc max
5v 10mA max

Output range limit 30V max, 40mA max.

4, LOCATION

The module may be located, with its matching terminal unit, in any position on the base, other
than theleft hand position reserved for the I0C.
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5. TERMTINAL CONNECTIONS

(1O

Polarising
slot position
85.8 mm
Ra 1+ 1- 2+ 2-
Voltage Mode
1+ 1- 2+ 2- Note: The input impedanceRv’ of the device
‘ ' connected to the analogue output module
% Rv must be > 2KWfor 10V range.
<+ Functional insulation

See Appendix A - Safety Information for explanation
1- 2+ 2-

1+
‘ ' Current Mode
m i m Note: The input impedance (or loop

impedance) Ri’ of the device connected to the
mA mA analogue output module must be< 600W

Figure8-1: Two Channel Analogue Output Terminal
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6. ANALOGUE OUTPUT EQUIVALENT CIRCUITS

Internal View

1+ or
2+

>2KW (10V output)
>1KW (5V output)

1- or
2-

Figure 8-2: Voltage Output

Internal View

1+ or
2+

<600W

I

1- or
2-

Figure 8-3: Current Output

Installation and WiringHandbook

Part No HA026178C001  Issue 2.0 Aug-99

8-3



7. STATUSINDICATION
The status of the module is shown by three LED indicators as follows:

LED | Colour ON OFF
* Green Normgl Fault Condition »| O x
operation No power
or
No comms
or
Wrong module type
LED | colour ON OFF — { o1
1 Red Output 1 saturated or Normal operation O2
Chi Initialising
) Output 2 saturated or
Red itialisi Normal operation
Ch2 Initialising
Flashing Blinking ON
— AO2
1 Red Ch1 bad cal data Calibrating chl
Chi
2 Ch2 bad cal data Calibrating ch2
Ch2
Definitions Approx. ON time | Approx. OFF time | Approx. flash rate
Flashing 0.5 sec 0.5 sec 1sec
Blinking ON 0.2 sec 2 sec 2 sec

Figure 8-4: Two Channel Analogue OutputStatus Indication
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Chapter 9 Quad Digital Output Module
2500M/D0O4

1 DESCRIPTION

The Quad Digital Output module provides four logic outputs, which are typically used for

control, alarms or events. There are two variants:

1. Alogic output with 10mA capability, typically used for drivingthyristor units or single
phase Solid State Relays (SSRs).

2. A 24V output with 100mA capability, typically used for driving solenoids, relays, lamp
drives, small mators, fans or some threephase SSRs.

The module requires an external power supply of between 18 and 30volts which may be

linked to any number of logic output modules. The current rating of this power supply

depends upon the number and type of modules in use and the currents drawn from each digital

output.

A suitable power supply is the type 2500P, described in Chapter 10.

2. MODULE IDENTIFICATION

The module may be identified by means of 1abels on the side and front of the case. The side
label includes details of the product code and serial number.

3. CONFIGURATION

The configuration of the Quad Digital Output Moduleis stored in the IOC. It can be
configured or modified using the PC based configuration station connected to the
configuration port in the IOC. Configuration is covered by the ‘iTools Handbook’ part
number HA026179.

Typical parameters which can be configured include:
On/ Off or Time Proportioning output mode
High and low output limit.

4, LOCATION

The module may be located, with its matching terminal unit, in any position on the base, other
than theleft hand position reserved for the I0C.
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5. BRIEF SPECIFICATION

LOGIC (10mA) 24V (100mA)
Active ON state maximum Vs Vs
Active ON state minimum (o/c) | Vs - 3V Vs - 3V
Minimum load resistance ow 120Wat Vs = 12V; 240N at Vs = 24V,

300Wat Vs = 30V
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6. TERMINAL CONNECTIONS

Polarising
slot position
81.8 mm

+

»  To additional Modules

Voltage
Supply *

* This supply is an

external power

¢ 1 c 2 c 3 C 4 supply to power plant
devices. For power
rating see Technical

[ 1] [27] [3 ] [ 4] Specification for the

module, Appendix A.

Logic Outputs

Figure 9-1: Quad Digital Output Module Terminal Connections
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7. DIGITAL OUTPUT EQUIVALENT CIRCUITS

The equivalent circuits below show the output drive from the Quad Digital Output Module for
purposes of determining the load conditions.

375mA Ve
— %
L1 hd \J

—p

Front
=
Panel g =

Indicator —
- C
Internal

view
Figure 9-22 Quad Digital Output Current Source Equivalent Circuit (Logic)

=
N
w

Customer Load
See App A for
load
specification

N )

1A /J\V+
. | —
? —1 ¢ \[/
/ 1,2,3
| . ([ or4
Customer Load
See App A for
load
specification
Front = 7
Panel — c
Indicator

®

7
Internal view T C

Figure 9-3: Quad Digital Output Voltage Switch Equivalent Circuit (24V)
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8. STATUSINDICATION
The status of the module is shownby five LED indicators as follows:

(OF

LED | Colour ON OFF
X Green Normal Fault Condition
operation No power
or
No comms
or
Wrong module type
LED | Colour ON OFF
1 Yellow Digital output 1 ON Digital output 1 OFF
2 Yellow Digital output 2 ON Digital output 2 OFF
3 Yellow Digital output 3 ON Digital output 3 OFF
4 Yellow Digital output 4 ON Digital output 4 OFF

\4

O1
02
03
O 4

logic

DO4

Note 1:- The digital outputs are physically measured at the output terminals.
The channel LED, therefore, represents the state at the terminal and not necessarily the drive

from the module.

Note 2:- The operating LED is turned on for 1sec when the module is reset for test purposes.

Figure 9-4: Quad Digital Output Module Status Indication
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Chapter 10 Quad Digital Input Module 2500M/Dl4

1 DESCRIPTION

The Quad Digital Input module accepts four logic inputs which may be either from a voltage
source or a contact closure.

For voltage source inputs, the ON state requires between+10.8V and + 30V, and the OFF
state requires+5V.

For contact closure inputs, an external power supply of between +18V and +30V is required
at a current rating suitable for the size of the system (this module provides a transient current
of 100mA for 1mS at the point of switching). See also module specification, Appendix A, for
input current.

A suitable 24V DIN rail mounted power supply, is the 2500P/2A5 rated at 2.5 amps,
2500P/5A0 rated at 5 amps or 2500P/10A rated at 10 amps, - see Chapter 13.

2. MODULE IDENTIFICATION

The module may be identified by means of 1abels on the side and front of the case. The side
label includes details of the product code and serial number.

3. CONFIGURATION

The configuration of the Quad Digital Input Module is stored in the IOC. It can be configured

or modified using the PC based configuration station connected to the configuration port in

the IOC. Configuration is covered by the ‘iTools Handbook’ part number HA026179.

A limited number of parameters are required to be configured in this module, such as
Contact bounce suppression

4, LOCATION

The module may be located, with its matching terminal unit, in any position on the base, other
than theleft hand position reserved for the IOC.
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5. BRIEF SPECIFICATION

Plant side interface Voltage sourcé Contact closure

Supply voltage - 18V to 30V
Input resistance AKW
Minimum & maximum contact current 8mA - 16mA
Minimum pulse input time to guarantee 20mSs 20mSs
recognition
Minimum time between pulses 220mS 220mS

Notes:-

1 The unit is bipolar with the same specification for negative voltages.
2 Exceeds the wetting current requirements specified in EN61131 and provides short duration
high pulse current to help whet industrial contact materials.
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6.0

Voltage Source Inputs

[

O

Dl4

Polarising
slot position
79.8 mm
Q|| ©|@
12 3/ 4
c c CcC
Y V+ V+ C C
Il C V+ C T
Alink
must be "
* - fitted in
place of
3 external
c voltage 4
supply
+ - +
Logic Inputs

TERMINAL CONNECTIONS

Contact Inputs
Externally Powered

[

O

Dl4

* This Supply is an
external power
supply to power plant
devices. For power
rating see Technical
Specification for the
module, Appendix A.

V+ V+ C C
C V+ V+ C C
+ I >
Voltage >
Supply * To Additional
- Modules

Note: Negative
logic inputs can
be connected if
required.
Reverse the
polarity of the

NN

3 C 4 Cc
- inputconnectionsl_\ | I_\ |

Contact Inputs

Figure10-1: Quad Digital Input Module Terminal
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7. DIGITAL INPUT EQUIVALENT CIRCUITS

The equivalent circuits below show the input into the Quad Digital Input Module for purposes
of determining the source conditions.

Ve 4KW

—@— ]

1,2,3
or4

_CC

C

- »

) D
\li’\.y\J

Internal View

Figure 10-22 Quad Digital Input Voltage Source Equivalent Circuit

Vi 2KW
g% 1
b/ I
1,2,3
- or4 o
— ¥
C //K
iy
Internal View

Figure 10-3: Quad Digital Input Contact Closure Equivalent Circuit
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8.

STATUSINDICATION
The status of the module is shown by five LED indicators as follows:

s |ox

O1
O 2
O3
O 4

Di4

LED | Colour ON OFF
* Green Normal Fault Condition
operation No power
or
No comms
or
Wrong module type
LED | Colour ON OFF
1 Yellow Digital input 1 ON Digital input 1 OFF
2 Yellow Digital input 2 ON Digital input 2 OFF
3 Yellow Digital input 3 ON Digital input 3 OFF
4 Yellow Digital input 4 ON Digital input 4 OFF
Figure 10-4: Quad Digital Input Module Status Indication
Note:

When the module is reset allLEDs are lit for 1sec for test purposes.
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Chapter 11 Octal Digital Input Module 2500M/DI8

1 DESCRIPTION

The Octal Digital Input module accepts eight digital inputs which may be either from a
voltage source (DI8 ogic) or contact closure (DI8 contact)- The two versions are factory
assembled options and cannot be converted in the field.

For the DI8| ogic option (voltage source inputs), the ON state requires between +10.8V to +
30V, and the OFF state requires between -3V and +5V.

For the DI8contacT Option (contact closure inputs), an internal supply is provided which
provides an open circuit wetting voltage of at least 9V. Theinput is ON if the contact
resistance is < 100 ohms, OFF if it is > 10kohm.

The inputs for both build options are arranged as 4 pairs of 2 inputs, each pair sharing a
common terminal and having basic isolation (50V max) from the other pairs of inputs.

2. MODULE IDENTIFICATION
The module may be identified by means of 1abels on the side and front of the case. The side
label includes details of the product code and serial number.

3. CONFIGURATION

The configuration of the Octal Digital Input Moduleis stored in the IOC. It can be configured

or modified using the PC based configuration station connected to the configuration port in

the IOC. Configuration is covered by the ‘iTools Handbook’ part number HA026179.

A limited number of parameters are required to be configured in this module, such as
Contact bounce suppression.

4, LOCATION

The module may be located, with its matching terminal unit, in any position on the base, other
than theleft hand position reserved for the IOC.

5. BRIEF SPECIFICATION

Plant side interface Voltage source* Contact
closure
Active state max. continuous 30V Short circuit
Input resistance S5KW
Minimum & maximum contact current 2.5mA - 5mA
Minimum pulse input time to guarantee recognition 20mS 20mS
Minimum time between pulses 220mS 220mS
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6. TERMINAL CONNECTIONS

Voltage Source Inputs Contact Inputs

[1 [ 1

— 0 gle

DI8 DI8

Polarising
slot position
79.8mm

2lelola.

(c2 9ca sco s

X 1C2 1c2 2
\-@J- L@ Basic 50V |—\J I_\_

3C4 Isolation 3ca
\@J L@ N INI N

Isolation

5C7 ' 5C6 6
\:@J- - + Basic 50V |— \—H— —

7I 7C8 ? Isolation 7c8
olle NN

Logic Inputs Contact Inputs

Figure11-1: Octal Digital Input M odule Terminal Connections
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7. DIGITAL INPUT EQUIVALENT CIRCUITS

The equivalent circuits below show the input into the Quad Digital Input Module for purposes

of determining the source conditions.

1C2, 3C4, 5C7

or 7C8

%

1,3,5

3K6W

%

3K6W

Internal View

K

Figure 11-2: Octal Digital Input Contact Closure Equivalent Circuit

1C2, 3C4, 5C7
or 70[8\
1 "
1,3,5 5KW
or7 —
K hd | I
(2);, g' 6 5KW
4% — Z
K @ L T
Internal View //|<

Figure 11-3: Octal Digital Input Voltage Source Equivalent Circuit
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8.

STATUSINDICATION

Nine LED indicators show the status of the module as follows:

LED | Colour ON OFF ———
* Green Normgl Fault Condition > O *
operation No power
or
No comms (191
. &
Unrecognised module
10
or
Wrong module type 8 675
LED | Colour ON OFF |\ Os
1 Yellow Digital input 1 ON Digital input 1 OFF
2 Yellow Digital input 2 ON Digital input 2 OFF
3 Yellow Digital input 3 ON Digital input 3 OFF
4 Yellow Digital input 4 ON Digital input 4 OFF
5 Yellow Digital input 5 ON Digital input 5 OFF DI8
6 | Yellow | Digital input 6 ON Digital input 6 OFF LOGIC
7 Yellow Digital input 7 ON Digital input 7 OFF
8 Yellow Digital input 8 ON Digital input 8 OFF
Note:-

When the module is reset allLEDs are lit for 1sec for test purposes.

* ]OC firmware prior to software issue 2.10 will not recognise an Al3 module.

Figure 11-4: Octal Digital Input Module Status Indication
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Chapter 12 Relay Module 2500M/RLY4

1 DESCRIPTION

The relay modul e provides four relay outputs, one relay with changeover contacts, and three
with normally open contacts.

There are three operational modes:

1.  On/off - for dlarms and events, typically driving indicator lamps or solenoid valves

2. Time Proportioning - for control, typically drivingcontactors

3. Valve Position - raise/lower outputs

1.1 Snubber Circuits

Each relay isfitted with a ‘snubber’ (22nF + 100M) wired across the contacts. The snubbers
are used to prolong contact life and to suppress interference particularly when switching
inductive loads such as mechanicalcontactors and solenoid val ves.

Snubbers pass a small current typically 1.0mA at 110V 60Hz and 1.7mA at 240V 50Hz,
which may be sufficient to hold in high impedance loads as, for example, found in some relay
coils. Should it be necessary to remove any of thesnubbers, refer to Appendix C for the
procedure.

WARNING
When arelay contact is used in an alarm circuit, ensure that the current passing through the
snubber when the relay contact is open does not hold in low power electrical loads and
thereby interfere with the fail-safe operation of the alarm circuit.

2. MODULE IDENTIFICATION

The module may be identified by means of 1abels on the side and front of the case. The side
label includes details of the product code and serial number. It also provides a place to record
the removal of asnubber .

3. CONFIGURATION

The configuration of the Relay Module is stored in the IOC. It can be configured or modified
using the PC based configuration station connected to the configuration port in the IOC.
Configuration is covered by the ‘iToolsHandbook’ part number HA026179.

Typical parameters which can be configured include:
On/Off mode, Time Proportioning mode, Valve Pasition mode (raise/lower)
Minimum pulse time for time proportioning outputs
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4, LOCATION

The module may be located, with its matching terminal unit, in any position on the base, other
than theleft hand position reserved for the IOC.
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5. TERMINAL CONNECTIONS

RLY4

Polarising
slot positio
73.8 mm

A1 Bl A2 B2

Figure 12-1:

Address Label

H/W
Conf
Optn
Terminal Circuit

Cust Ref Drawing and Rating

Tag Text
Specia

Module
Pos'n

Space to record which
snubbers have been
removed

Label fitted to the side of the relay module with
space to record whichsnubbers have been removed

The fuses supplied for the relay units are 2A (T
type), 20mm to EN60127.

Functional insulation
See Appendix A - Safety
Information for explanation

!

A3 B3 B4 A4 C4

J. J. Relays shown in

¥ M relaxed state
—e e e eg (power off)

Relay Module Terminal Connections
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6. RELAY RATINGS

Contact

Outputs 1 -3

Output 4

Normally open, closed when energised

Changeover

Max Switched Voltage | 264V ACrms, 120V DC, resistive 264V ACrms 120V DC
Min Switched Voltage 12V DC resistive 12V DC

Max Switched Current 2A AC rms resistive 2A AC rms

Min Switched Current 100mA AC rms or DC resistive 100mA AC rms or DC
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7.

The status of the module is shownby five LED indicators as follows:

STATUSINDICATION

LED | Colour ON OFF
* Green Normal Fault condition
operation No power
or
No comms
or
Wrong module type
LED | Colour ON OFF -
1 Yellow Relay output 1 ON * Relay output 1 OFF
2 Yellow Relay output 2 ON* Relay output 2 OFF
3 Yellow Relay output 3 ON * Relay output 3 OFF
4 Yellow Relay output 40N ! Relay output 4 OFF

* Contacts closed.
I Changeover contacts.

ON = Relay Energised

OFF = Relay De-energised

Note:- When the module is reset alLEDs are lit for 1sec for test
purposes.

Figure 12-2. Relay Module Status Indication

O1
O2
O3
Oa

|
RLY4
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Chapter 13 24V Power Supply 2500P

1 DESCRIPTION

The 2500P is afully protected stabilised power supply unit which provides 24V DC to power
the 2500 DIN rail controller, from amains supply of 115 or 230V AC, 47 - 63 Hz. The
maximum power rating of a 2500 DIN rail controller is 90W, but the actual size depends upon
the power rating of the modulesin use. This can be calculated from the Modul e Power
Consumptions given in the Technical Specification, see Appendix A.

The 2500P power supply can also be used to supply external plant devicesif required. To
calculate the power rating for this purpose see Technical Specification, Appendix A.

The power supply is designed to mount directly on to a DIN rail either next to or separated
from the 2500 base, and three versions are avail able:

1. 2500P/2A5 rated at 24V, 2.5amp, 60 watt, input 70VA.

2. 2500P/5A0 rated at 24V, 5.0 amp, 120 watt, input 140VA

3. 2500P/10A rated at 24V, 10 amp, 240watt, input 275VA

Additional power supplies can be wired in parallel if currents greater than that available from
an individual supply are required or to provide power supply redundancy.
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2. BRIEF SPECIFICATION

2500P 2A5 [

2500P 5A0

[ 2500P 10A

Nominal input voltage
Range

Frequency
Nominal input current

110-120/220-240V AC (selected by front panel switch), 47-63Hz
85-132 VAC/176-264 VAC
With the switch in the 230V position the power supply unit operates

at low and moderate loads at any input voltage between 95 and 27%

Vac. See Output Current.

47 to 63 Hz

<1.3A (switch in
115V position)
<0.7A (switch in
230V position)

<2.6A (switch in
115V position)
<1.4A (switch in
230V position)

In-rush current < 25A < 15A <30A
Recommended input fusing - 10A, B-type
‘circuit breaker’

Nominal output voltage 24V dc + 0.5%

Ripple (inc. spikes) < 30mV pp incl. spikes

Nominal output current | 2.5A (60W) [ 5A (120W) [ 10A (240W)

Voltage regulation

Better than 1%Vout overall

Parallel operation

yes

Front panel indicator

Green LED, goes out atVout <12V

Relay contact 1A, at 28Vdc

21 Dimensions and Weight

Code Width mm Depth mm Height mm Weight gm
2500P 2A5 50 103 125 460
2500P 5A0 65 103 125 620
2500P 10A 122 103 125 1100

Ventilation space  Above and below 25mm

right (front view) 10mm (2.5A model). 15mm (5 & 10A models)

Top & bottom
connectors may be
unplugged from the
power supply

AWy
.
0

Figure 13-1: General View of the 2500P Power Supply
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3.0 TO MOUNT THE POWER SUPPLY

/"E
1) Tilt unit slightlybackwards //{ T‘
a

2) Put it onto the DIN rail / n / \
| - |
| e |
e \ /
Sl ALY

3) Push downwards until stopped @
| B
4) Push at the lower front edge to loc w
wLlick®
i

Figure 13-22 Mounting the 2500P Power Supply

4.0 TO DETACH FROM THE DIN RAIL
—

Press button downwards (to unlock)
and remove the unit from the DIN rail ®®®®

Figure 13-3: Detaching the 2500P Power Supply
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5. TERMINAL CONNECTIONS

Alarm relay.
24V Contacts closed in
output normal operation

@@@@L |

+ - 00
RLY
Front View Front View
2500P/2.5A 2500P/10A
and
2500P/5A0
115 Vac
; 115 Vac
+ Ig;rllgc\t/_(())llgage <= Line voltage selection
! 230 Vac
230 Vac
RLY
N LD N LD i
+ 00
200 200 20 |22]
‘ Alarm relay.
Neutral Line Earth Neutral Line Earth 24V Contacts
* * output closed in
normal
operation

Pull connectors to disconnect.

Warning! Isolate power before disconnection

Note:-

The PSU 24V connections should not be connected to earth since this will bias
comms at an elevated level. (A 10 Wresistor is connected from RJ45comms to

earth which provides a bleed for static).

Figure 13-4: 2500P Power Supply Terminal Connections
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6. STATUSINDICATION

+ - 00
RLY
LED Colour ON OFF I O
1 Green Normal Output
operation voltage <12V

Figure 13-5: 2500P Power Supply Status Indication
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Chapter 14 Examples and Recommendations

This chapter provides general information, including a typical wiring diagram, and should be
read in conjunction with theSAFETY and EMC INFORMATION, Appendix A.

WARNING!
Please ensure that the controller is correctly configured for your application. Incorrect
configuration could result in damage to the process being controlled, and/or personal injury.
The controller may either have been configured when ordered, or may need configuring now.

1 POWER SUPPLY

The 2500 DIN rail controller is powered from 24V dc. A suitable DIN rail mounted power
supply is 2500P described in chapter 13, but the user may wish to use an existing power
supply of similar specification.
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2. WIRE SIZES

All electrical connections are made to the screw terminals mounted on the terminal unit.
These accept wire sizes from 0.5 to 1.5 mnt (16 to 22 AWG). Terminal screws should be
tightened to atorque of 0.4 Nm (3.51b in).

Connections to the earthing bar should be made using suitable eyelets and tightened to a
torque of 1.2Nm (10.5lbin) using the screw and washer provided.

No additional strain relief for cabling isincorporatedthe product should be wired from cable
conduit in fixed, not back of door, applications.
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3. EXAMPLE WIRING DIAGRAM

This example is for two zones of control, one for temperature, using a thermocouple sensor,
the second with humidity, using mV input. Also alarm indication, event relay, and external
push-buttons.

l1oC Al2 DO4
P+ P+ P- P- 1+ 1- 2+ 2- V+ V+ C C cC C C C 1 2 3 4
(002 00 (0000 PERRIEEER P
A |
Humidity
09 Q sensor !
+ - LT Thyristor fuse
Thermocouple Solid State — L
Relay
24V dc eg TE10 @
power N
supply Heater — A
Heater Power Supply
N L
Event Humidity
‘® @ ®‘ Alarm relay  solenoid
beacon valve External Pushbuttons

N External
Power voltage
supply supply
fuse |> |> I'
L °
Lamp &
Instrument Rerlnal;/ +
Power Fuses -

Supply
&Y o]
Eathba [0 0 00][0 0000000l [[0000]l[0000][00 00

C4 Al A2 A3 A4 B1 B2 B3 B4 V+ V+ C C c c cc 1 2 3 4

RLY4

Figure 14-1: Example Wiring Diagram
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4.

OVER TEMPERATURE PROTECTION

STANDARD PRECAUTIONSTO BE TAKEN WHEN USING TEMPERATURE

CONTROLLERS

When designing any control system it is essential to consider what will happen if any
individual part of the system malfunctions.

In atemperature control application, for example, the danger is that for some reason the
heating system remains permanently switched on.
This could happen if:

1

The thermocoupl e or sensor becomes ‘ detached’ from the temperature source; i.eit is no
longer measuring the actual temperature of the system

The thermocouple or thermocouple wiring becomes short circuited

Component failure within the contraller in such away as to leave the output power
switched on

Microprocessor or software failure in a system
Failure of valve movement or valve linkage

Failure of contactor or solid state relay in such away as to supply full power to the heater

. system

Remote setpoint to controller is faulty

Operation by unauthorised personnel eg:
a) Contradller left in manual with high output power set
b) Setpoint set too high

Any lack of maintenance in serviceable parts

........ and many other unforeseen situations

If leaving the heater on all the time can cause damage, either to the plant itself or toits
contents, then an independent protection device must be provided.
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The best form of protection is a completely independent ‘ policeman’. Thisis a separate over
temperature alarm with its own thermocouple or sensor and, on alarm will pull out the main
contactor or shut off an independent valve to ensure the plant’s safety.

The circuit below gives an example of an over temperature policeman fitted to a furnace
installation.

Main
Isolator
Main
Independent
Contactor/ Coﬁtactor
SSR/Relay o0 o—— I
or other Powelr
Actuator —_— Supply
NV 0 o —
Y Heaters
7'y
Furnace
Temperature] > < Policeman
Controller

Temperature

Independent
Controller Over-
Thermocouple temperature

Thermocouple
Figure 14-2: Over Temperature Protection
A suitable policeman is the type 2132 or 2116i Indicator and Alarm Unit.

Note: An aarm relay fitted in the Temperature Controller is not sufficient protection for all
eventualities.
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Appendix B To Remove Snubber Circuits From
The Relay Module

Each relay isfitted with a ‘snubber’ (22nF + 100M) wired across the contacts. The snubbers
are used to prolong contact life and to suppress interference particularly when switching
inductive loads such as mechanicalcontactors and solenoid val ves.

Snubbers pass a small current typically 1.0mA at 110V 60Hz and 1.7mA at 240V 50Hz,
which may be sufficient to hold in high impedance loads as, for example, found in some relay
coils.

If thisis found to be the case, thesnubber can be removed by cutting all or any one of the
snubber resistors from the printed circuit board.

The procedur e below may be followed

1. Removetherear cover from the module:

@ 1. Openthe module retaining lever

2. Gently ease the rear cover out of the module by
inserting asmall screwdriver in the slot€D at the top
and bottom of the cover

@

( ) 3. Gently ease the rear cover over the module retaining
catch. It may be necessary to use the screwdriver in
positions @ to gently lever the cover over the catch.

@

@ Froure B-I._[Removing the Rear Cover from the Relay Module
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2. Removethe printed circuit board from module case as follows:

1

Invert the module and
support it securely on a
bench or table top

Squeeze the sides of the
module so that the edge of
the module bows outwards

Very carefully insert a
screwdriver into the slot
in the edge of the
module.

Take carethat the
screwdriver does not slip
which may cause injury

4,

Gently ease the PCB out
of module case.

=

Figure B-22 Removing the Case from the Relay Module

3. Removethesnubber resistors

Using a suitable pair of wire
cutters, snip out and remove the
100Wresistor to remove the

F?&%f&‘?ﬁé‘?&%%i rSf%e snubber

resistor on the side of the module in
the place provided. Thiswill
provide easy identification of which
snubbers have been removed in the
event that the module needs to be
replaced.

To connector
block

100w

-

SN1
Lazo | Relay 1

SN2

SN3

-llOOV\I- | 22n I Relay 3

| Relay 4 |
-llOOV\I‘

SN4

Figure B-3: Removing Snubbers from the Relay Module PCB
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Appendix C Glossary of Terms

Config

Config Mode

Configuration

Config Mode
Parameters

Configuration
Parameter
Configuration Port
cJC

DIN

EM

On/Off control

Hysteresis

110

ICP

I0Base
I0Bus

I0C

Short for configuration or configuration mode

A security level in the 2500 in which Configuration Mode Parameters
are made alterable

1. The operation and inter-action of the 2500 functional elements

2. The act of defining the operation and inter-action of the 2500
functional elements by means of selecting parameters and adjusting
parameter values

A subset of the configuration parameters which can only be altered in
Config Mode.

NB c.f. configuration parameters

A parameter which defines part of the Configuration of the 2500
NB c.f. config mode parameters

A comms port intended for configuration of the 2500

Cold Junction Compensation
Deutsche Industrie Normand
Electro-magnetic, as in EMC

~ Compliance

The control output switches on when the setpoint is above process
variable and off when the setpoint is below

The difference between the on and off points normally applied to an
output relay. Used to prevent relay ‘chatter’.

Abbreviation used to mean the Inputs and/or Outputs

Industrial Control Package. This is a combination of the T2900 and
2500 DIN rail controller

The complete mechanical 2500 assembly - DIN rail mount, base etc.
Internal controller to I/O module interface

Input/output controller
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ION
Parameter
Parameterised
PID

Program

Programmable

Internal low-level input/output network

A value stored in adatabase which is accessible vicomms.

‘ Made accessible as a parameter

Proportional + Integral + Derivative. Also called three term control
Provide a list of general instructions to define operation

Able to be programmed

PSU Power Supply Unit

PRT or RTD Abbreviation for Platinum Resistance Thermometer or Resistance
Temperature Detector

SE Strategy Engine (generic), or specific: the ISE (industrial) and PSE
(process)

Snubber A resistor and capacitor in series, connected across relay contacts,
used to prolong contact life and reduce interference

SSR Solid State Relay

TBD. To be defined

TCorT/C Abbreviation for thermocouple

Time proportioning  The control output (digital) switches with a variable on to off time
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