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Installation Safety Requirements
Various symbols used on the instrument are described below:
Caution (refer to the 1 Functional Protective earth
accompanying documents) = (ground) earth terminal
INSTALLATION CATEGORY AND POLLUTION DEGREE
This product has been designed to conform to BS EN61010 installation category II and
pollution degree 2. These are defined as follows:
B Installation category II. The rated impulse voltage for equipment on nominal
230V ac mains is 2500V.
B Pollution degree 2. Normally, only non-conductive pollution occurs. However,
occasionally a temporary conductivity caused by condensation shall be expected.

PERSONNEL

Installation must only be carried out by qualified personnel.

ENCLOSURE OF LIVE PARTS
To prevent hands or metal tools touching parts that may be electrically live, the unit
must be installed in an enclosure.

BLANK TERMINAL UNIT

Base Units are supplied to hold 16 modules. In the event that a Base Unit is not fully
populated a blank terminal unit, Part no. 026373, will be supplied with the unit. It is
important to fit this immediately to the right of the last module in order to maintain IP20
rating.

Caution: Live sensors
The unit is designed to operate with the temperature sensor connected directly to an electrical
heating element. However you must ensure that service personnel do not touch connections to these
inputs while they are live. With a live sensor, all cables, connectors and switches for connecting the
sensor must be mains rated.

WIRING

It is important to connect the unit in accordance with the wiring data given in this
instruction sheet. Take particular care not to connect AC supplies to the low voltage
sensor input or other low level inputs and outputs. Only use copper conductors for
connections (except thermocouple inputs) and the wiring of installations comply with all
local wiring regulations. For example in the UK use the latest version of the IEE wiring
regulations (BS7671). In the USA use NEC Class 1 wiring methods.

POWER ISOLATION

The installation must include a power isolating switch or circuit breaker. This device
should be in close proximity (1 meter) to the unit, within easy reach of the operator and
marked as the disconnecting device for the instrument.

EARTH LEAKAGE CURRENT

Due to RFI Filtering there may be an earth leakage current of up to 3.5mA. This may
affect the design of an installation of multiple units protected by Residual Current
Device (RCD) or Ground Fault Detector, (GFD) type circuit breakers.

OVERCURRENT PROTECTION

It is recommended that the DC power supply to the system is fused appropriately to
protect the cabling to the unit. The unit provides a fuse on the T2550R module to
protect the supply from a fault within the unit.

VOLTAGE RATING

The maximum continuous voltage applied between any of the following terminals must
not exceed 264 Vac:

B DI6 input or RLY4 relay output to logic, dc or sensor connections;

B any connection to ground

The unit must not be wired to a three-phase supply with an unearthed star connection.
Under fault conditions such a supply could rise above 264 Vac with respect to ground
and the unit would not be safe.

CONDUCTIVE POLLUTION

Electrically conductive pollution must be excluded from the enclosure in which the unit
is mounted. To secure a suitable atmosphere in conditions of conductive pollution, fit an
air filter to the air intake of the enclosure. Where condensation is likely, include a
thermostatically controlled heater in the enclosure.

INSTALLATION REQUIREMENTS FOR EMC

To ensure compliance with the European EMC directive certain installation precautions
are necessary: For general guidance refer to EMC Installation Guide, Part no. HA025464.
If using relay outputs it may be necessary to fit suitable filters for suppressing the
emissions. The filter requirements will depend on the type of load. For typical applications
we recommend Schaffner FN321 or FN612. Do not connect this unit to a DC distribution
network.

RESTRICTION OF HAZARDOUS SUBSTANCES

Restriction of Hazardous Substances (RoHS)

Product group Tas50
Table listing restricted substances

Chinese

RHEEEHH—x
3 EE BT L EES
72550 [WI(PB] [ = (Hg) | W{Ca] | AOH(CnvI) | SRR (Poa)| SA—FB(Fa0E]
10C E3 o X ] 0 )
[GE.13 i (5] X [ 0 5]
R i 3 [] ] X 5] 5]
i3 X o a a o o
o RESHEEEARE A FORSE NS BOESITI6-2006
R R ERC T,
X AREABAEFARELESHAOR - 9F S HE N & RIEESTT11363-2006
FamEGREESR,
English
Restricted Materials Table
Product Teic and hazardous substances and slements
12550 Po Hg ] 1} PGS FEDE
10C El 0 X o )
10 Wcdule 3 C X ) ) 5]
Terminal Unif] % o 5] X 5 )
Base X o a a o o
o |Pedicetes faat s toxic or bszardous subsiance contained in al of the bomogeneous murerials for
this partis below the limuit requirement in STT11363-2006.
X Indicates that this toxic or hazardous 1n at least one of the
marerials used for this part is above the limit requirement fn $1/T11363-2006.

Approval
[Fame Fositon: [Signature: | BETR ]
Martin Greenhalgh Quality Manager [T EC’,’MJ«C_&L V[Fedl2ou?
AL TOLEE (CVESTET e0e T T T
Type Description Slow Task Fast Task
(110 ms) (10 ms)
A2 Analogue I/P 2 channels (universal; 3 terminal unit options) v -
AI3 Analogue I/P 3 channels (4-20mA, with transmitter PSU) 4 -
Al4 Analogue I/P 4 channels (TC, mV, mA terminal unit options) v -
AO2 Analogue O/P 2 channels (0-20mA or 0-10V output) v -
DI4 Digital I/P 4 channels (logic) v -
DI8_LG#* Digital I/P 8 channels (logic) v v
DI8_CO:* Digital I/P 8 channels (contact closure) v v
DI6_MV  Digital I/P 6 channels (ac mains input, 115V rms) v -
DI6_HV  Digital I/P 6 channels (ac mains input, 230V rms) v -
DO4_LG#* Digital O/P 4 channels (externally powered, 10mA) v v
DO4_24% Digital O/P 4 channels (externally powered, 100mA) v v
DO8 Digital O/P 8 channels v v
RLY4:#  Relay O/P 4 channels (2 amp; 3 n/o, 1 change over) v v
FI2 Frequency I/P 2 channels (logic, contact closure) v v
Z1 Zirconia I/P 2 channels (mV, 2V range) v -
Note * . Module upgraded, refers to Version 2 modules.

All Modules, including the IOC Modules comply with the 40 Year
Environment Friendly Usage Period.

MANUFACTURING ADDRESS

U.K. Worthing

Eurotherm Limited

Telephone: (+44 1903) 268500

Fax: (+44 1903) 265982

E-mail: info@eurotherm.co.uk

Web: www.eurotherm.co.uk

© Copyright 2007

All rights are strictly reserved. No part of this document may be reproduced, modified, or
transmitted in any form by any means, nor may it be stored in a retrieval system other than
for the purpose to act as an aid in operating the equipment to which the document relates,
without the prior written permission.

We pursue a policy of continuous development and product improvement. The
specification in this document may therefore change without notice. The information in
this document is given in good faith, but is intended for guidance only. We will accept no
responsibility for any loses arising from errors in this document.

MODEL T2550 DIN RAIL CONTROLLER

INSTALLATION AND WIRING INSTRUCTIONS

What is the T2550?

The T2550 is a modular system which can provide multi-loop PID control,
analogue and digital I/O, signal conditioning and computational blocks with a
variety of plug-in modules.

T2550R Module
Always in left most slots

Plug-in I/O Modules
Mounted in any order
A

N1 N2 A3 M3

b el
whd ... 59 Ema

*
B

Communications Plant and Process

Base Unit
Port Connections

The Base Unit can be supplied in sizes, up to 16 I/O modules, and fitted with a
LIN or Profibus Duplex Terminal Unit, or LIN Simplex Terminal Unit. It can
be mounted on a DIN Rail (35mm top-hat), or just bolted to a wall.

Terminal Units clip into the Base Unit providing customer connections to and
from the plant devices and interconnections between I/O modules and the
Input/Output Controller (IOC) Modules. Terminal Units are specific to each
1/0 module type. I/O Modules clip into Terminal Units. These modules are
dedicated to specific functions, analogue or digital, input or output. The IOC
Modules contain the configuration for the system and communications
support.

The system requires 24Vdc at less than 100mA per T2550 IOC Module. A
suitable Power Supply is the 2500P available as 2.5, 5, or 10 amp units.

Part No. HA028901 Issue 8 Nov 07



The Base Unit

TO MOUNT THE BASE
This unit is intended to be mounted within an enclosure, or in an environment
suitable for IP20 rated equipment. It can be DIN rail or bulkhead mounted.

Ilustration Key < |
(1) Retention Screws 1 Y
(2) Base Retention Clip ~ (4) |:| |:| I:I I:I “ @
(3) DIN Rail
(4) Side Cover
5) Terminal Unit
© Retention Clip (7) ® -
(6) Support for Terminal _/
Unit - B
(7) EMC Earthing %. D« (6) J
(8) Protective Earth
Terminal Strip +/(1) +T“(1) M
(¥ - Optional) T \(2) @ @
- C E (5)
Note.  Always ensure a ——— W —— W
o ceance || e ) B
Jfor ventilation. G\ < A
(8) (*8) (8)
Module Dimensions Weight (kg)
Base Unit A B C D E No Modules All Modules
T2550B - 00S 36 180 68 15 5 0.6 1.0
T2550B - 04R 164 180 68 15 5 0.7 1.1
T2550B - 06R 214 180 68 15 5 0.9 1.3
T2550B - 08R 264 180 68 15 5 1.2 1.8
T2550B - 16R 467 180 68 15 5 2.5 3.0

DIN RAIL MOUNTING (HORIZONTAL)

Mount the DIN rail horizontally, using suitable bolts.

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

3. Loosen screws (1) in the base, and allow them, and the associated base retention
clips (2) to drop to the bottom of he screw slot.

4. In the back of the base is an extruded slot which locates with the DIN rail(3).

5. Fit the top edges of this into the top edge of the DIN rail (3). Slide the screws (1)
with the associated clips (2) upwards as far as they will go towards the top of the
screw slots. The angled edge of the base retaining clip (2) must locate behind the
bottom edge of the DIN rail.

6. Tighen the screws (1).
DIN RAIL MOUNTING (VERTICAL)
Caution

It is acceptable to mount the base vertically. If it is mounted vertically, however, it is
advisable to fit a fan in the cubicle to ensure a free flow of air around the modules.

1. 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 (1) in the base, and move them and the associated base retention
clips (2) to the bottom of the screw slot.

4. In the back of the base is an extruded slot which locates with the DIN rail (3)

5. Fit the top edge of this into the top edge of the DIN rail (3)

6. Slide the screws (1) with the associated clips (2) upwards as far as they will go
towards the top of the screw slots. The angled edge of the base retaining clip (2)
must locate behind the bottom edge of the DIN rail.

7. Tighten the screws.

DIRECT PANEL MOUNTING
Remove the screws (1) and base retention clips (2).
2. Hold the base horizontally or vertically on the panel and mark the position of the
two holes on the panel.
Drill two 5.2mm holes in the panel.
4. Using M5 bolts supplied, secure the base to the metal panel.

%)

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

Connecting the 24Vdc Power Supply

Caution

Before proceeding with any wiring on this unit, please read section on Wiring, and 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 is the 2500P. This is a DIN rail mounted unit, which may be mounted
adjacent to the base or remotely. Alternatively, an existing power supply may be used

provided it meets the specification below.

The IOC terminal unit is not fused, but is diode protected against connection of areversed
polarity supply. Connection of a reversed polarity supply will not damage the unit. All
modules are individually fused. The fuse is not user replaceable, therefore the unit must

be returned to the factory for replacement.

POWER SUPPLY SPECIFICATION
Power supply voltage:

Supply ripple:
Power comsumption:

18.0Vdc min to 28Vdc max
2Vp-p max
90W max per base

Note. The current taken by each module is 100mA on average. 18V is the absolute
lower limit. The use of an 18V Power Supply with any appreciable voltage drop
may cause unpredictable or out of specification operation. Damage may occur
when a supply voltage >30Vdc is used.

Assembling 1/0 Modules & Terminal Units
TO FIT TERMINAL UNIT

Terminal Unit Terminal Backplane 1. Locate tag on the Terminal Unit PCB
Retention clip Unit Connector with the slot in the Base.

2 2. Press the lower end of the Terminal
' ’ Retention clip. This is indicated by a
] ] — —

Unit until secured in place by the
“ | ‘click’ as the clip locks into place.

To remove simply press the Retention
clip to release the Terminal Unit and
withdraw it from the slot in the Base
Unit.

DIN Rail EMC
Earthing Strap

TO FIT A MODULE

Base Unit ﬁ

Modules are locked into position

using the Retaining lever on the face
ﬁ of the module.

The module must be fitted and

removed with the Retaining lever in

the open ( ﬁ ) position, as shown in

this side view.

Once fitted the lever is closed to

securely lock the module in place.

Plant and Process
Connections

Setting the IP Address

Each instrument uses a one-to-one mapping of LIN Node Number to an IP Address
defined by the ‘network.unh‘ file.

Note. The Compact Flash card is ac d using a standard Compact Flash card
reader. The ‘network.unh file MUST be edited using the Instrument
Porperties dialog. It can be edited using a text editor program,

e.g. ‘notepad.exe’, but this is not recommmended.

ALLOCATION OF IP ADDRESS

DHCP is where the instrument (IP host) will ask a DHCP server to provide it with an
IP Address. Typically this happens at start-up, but can be repeated during operation.
DHCP includes the concept of assigned values that will ‘expire’.

A DHCP server is required that can respond to the request. The DHCP server will
need to be configured to correctly respond to the request. This configuration depends
on the local company network policy.

BootP or Bootstrap Protocol (Internet (TCP/IP protocol)) is used by a network
computer to obtain an IP Address and other network information such as server
address and Default Gateway. Upon startup, the client station sends out a BOOTP
request to the BOOTP server, which returns the required information. A BootPtimeout
period can be configured. If this period elapses before the IP Address, Subnet mask,
and Default Gateway address are obtained, the values will display 0.0.0.0.

Link-Local is used as a fallback to either DHCP or BootP, or can be used on its own
as the only IP Address configuration method. Link-Local will always assign an IP
Address in the range 169.254.X.Y. This IP Address range is reserved for use by
Link-Local and is explicitly defined as private and non-routable.

The Link-Local algorithm ensures that an instrument (IP host) on a network will chose
a unique IP Address from the Link-Local range.

This is supported by Windows 98 and onwards, and was originally specified as a
fallback from DHCP.

Manual requires the IP Address to be explicitly defined in the ‘network.unh- file.
EDITING THE NETWORK SETTINGS

Each instrument uses a one-to-one mapping of, LIN Node Number to a single IP
Address, defined in the Instrument Properties dialog.

When despatched from the factory, the
instrument is configured using DHCP
with Link-Local Fallback, and a

IE default LIN Network name, ‘NET”.

|IP Address 192.168111.2
| subnet 255 7552550
|DefaultGateway|0.00.0

LIM Inztrument |

General |
Metwork Settings |

Instrument Options

However, if the instrument is to have a
fixed IP Address, i.e. 192.168.111.2,
and use the LIN Protocol Name,

|once oft ‘PLANT”, the Instrument Properties
|LinkLocal off dialog must be used to modify these
|BootP off parameters.
|BootPtimeout |1

- o General | LIM Instrument |

Instrument Optians Metwark Settings
Note. The IP Address must correspond to

the local company Network Policy.

fum
| Protocol Hame |PLANT
Al subnet ot
{Etin ot

To display the Instrument Properties
dialog, select the Properties command after
selecting the Instrument Folder in an
appropriate Explorer view.

RECOVERY FROM UNKNOWN IP ADDRESS CONFIGURATION

To reset the IP Address, and Subnet Mask (255.255.255.0) of an Instrument with an
unknown IP Address when a Compact Flash card reader is not available, set the LIN
Address switches as denoted below.

IOC Unit LIN Address Switches  In Position For IP Address
Simplex Unit ALL (SW1:S1 to SW1:S8) OFF 192.168.111.222
Duplex Unit
Simplex Mode ALL (SW1:S1 to SW1:S8) OFF 192.168.111.222
Duplex Mode ALL (SW1:S1 to SW1:S8) ON Left - 192.168.111.222

Right - 192.168.111.223
A Computer with a fixed IP Address on this Subnet can then be connected directly to
the instrument and used to inspect and edit the IP Address of the T2550 IOC module.

Note. Use the Instrument Properties dialog to edit the IP Address. The Terminal
Configurator may also be used, but this is not recommended.

Terminal Unit (Simplex and Duplex Unit)

The Terminal Units have links and
switches for configuring the
Mode, LIN address and
instrument Restart options. The

Simplex Unit uses one set of 10 Op.tlons
. switches
switches to set these
fi ions. The Duplex Uni Address
configurations. The Duplex Unit switches

has one set of 8 switches, SW1, to
configure the Duplex operation
and instrument LIN address, and

Module
connectors
422/485

one set of 4 switches, SW2, to set Jumpers
the instrument restart Battery
configuration. Holder

The Ethernet Port

This is a 10/100base T port. It can
be connected to a hub or switch
with Cat5 cable via the RJ45 P+ P-
connector to create a network of

Tactician instruments, including a

range of operator interface units,

Battery
connector

/
Positive Negative Redundant

24v
24v dc supply 4 supply

and to interface with devices
supporting Modbus-TCP as a
master or a slave.

Note. The power supply connections also
apply to the Profibus Terminal Unit

The Terminal Unit will autonegotiate if connected directly to a device supporting
10/100base T Ethernet, so RJ45 cross-over cables not required.

BATTERY SUPPORT

The Simplex Unit supports Battery backup via the Lithium Manganese Dioxide
battery, maintaining the Real-Time Clock for 1.5 years continuous use.

Warning
If batteries are abused, a caustic solution may leak that can result in the corrosion
of aluminium and copper. The caustic solution must be neutralised using a weak
acidic solution, i.e. vinegar, or washed away with copious amounts of water.
Batteries must be disposed of according to current local regulations, and not
discarded with normal refuse.

The Duplex Unit supports external Battery backup only.
CONNECTIONS TO RJ45 SOCKET

RJ45Pin Colour Signal
8 Brown Not Used
7 Brown/White  Not Used
6 Green RX- Warning
5 Blue/White Not Used CABLE COLOURS
4 Blue Not Used MAY CHANGE!
3 Green/White ~ RX+
2 Orange TX-
1 Orange/White TX+

Plug shroud to Cable screen

SW1: LIN ADDRESS CONFIGURATIONS

In Duplex mode, the primary is initially in the left-hand (even address) first slot and
the secondary, the right-hand (odd address) second slot. If the secondary must take
over, and become the primary, it will also take over the even address.

In Simplex mode, it always adopts the even address. It is strongly recommended that
the odd address remains unallocated on this LIN segment to avoid address clashes if a
second module is subsequently added.

A Simplex Unit always adopts the even address. It is strongly recommended that the
odd address remains unallocated on this LIN segment.

Simplex Terminal Unit

PLLIU]
SW1: Function
o
(1)0 } Simplex Only (See SW2 Note below). Cmo —?1 11]110X
8 Addr. Bit 7 (MSB, value 128) MSB| CIMOf Bit7
7 Addr. Bit 6 ) | )
6 Addr. Bit 5 iy = Binary Hex
5 Addr. Bit 4 1O 0000 0
4 Addr. Bit 3 N m oot ]
3 Addr. Bit 2 i = 0011 3
2 Addr. Bit 1 (LSB, value 2) Lse| Cmo}Bitt — 0100 4
1 Not Used O oL 5
0111 7
e 3
Duplex Terminal Unit On (1) 1010 A
: Q"M Jo111[110x] BI04
SW1: Function o F 1100 C
8 Addr. Bit 7 (MSB, value 128) MSB| CIEO Bit7 e v
7 Addr. Bit 6 1] 1111 F
6 Addr. Bit 5 =
5 Addr. Bit 4 -
4 Addr. Bit3 1 mO
3 Addr. Bit2 iy ]
2 Addr. Bit 1 (LSB, value 2) LSB| [CImoOf Bit1
1 On = Duplex, Off = Simplex 1 O
SW2: OPTION CONFIGURATIONS o
SW2: Function <ﬂ
: Not Used ] Cmo
> } Duplex Only (See Note below). 1 mO
On = Restart after Watchdog Cimo
Off = Remain in Reset 1

Note. ‘Hot/Cold’ start-up.
Bit 2(9) Bit 3(10) Function

off  Off Automatic database generation.

On Off Attempt cold start. Halt if fails.

Off On Attempt hot start. Halt if fails.

On On Attempt hot start, if failed attempt cold start. Halt if fails.

Serial Communications (Modbus & Profibus)

The Serial network supports Modbus
and ProfiBus communications
protocols. Modbus communications
are via the RJ45 connector on the

Terminal Unit, but Profibus Modbus
communications are via a standard Comms ports
9-way D-Type connector on a (RS422/485)

dedicated Profibus Terminal Unit.

The system power connections
(standard screw terminals) are provided
by the Terminal Unit.

The Serial connection may be used to
connect to an operator interface unit,
create a Modbus or Profibus network
or communicate with a variety of third-
party serial devices.

Module
BAUD RATE connector
In Modbus networks, each instrument
baud rate is configured via the Address
Instrument Properties dialog, and switches
MUST be set the same for both the Battery
instrument transmitting and the connector
instrument receiving data. 9-way D-Type

In Profibus networks, the Baud Rate is
is defined by the Profibus Master, by
detecting the fastest Baud Rate that all
devices can operate. The Profibus
Terminal Unit operates at 12M Baud.

connector

} 24v dc supply

Redundant
24v dc supply

Profibus Comms

SERIAL NETWORK CONNECTOR (EIA 485)
Modbus Profibus

(Pin Colour 3-wire signal 5-wire signal‘ (Pin Signal Description

- - - - 9 Not Used N/A

8 Brown N/A RxA 8 A Receive/Transmit A
7  Brown/White N/A RxB 7 Not Used N/A

6 Green Cmn Cmn 6 VP 5V

5  Blue/White N/A N/A 5 Cmn Signal Common

4 Blue N/A N/A 4 Not Used N/A

3 Green/White Cmn Cmn 3 B Receive/Transmit B
2 Orange A TxA 2 Not Used N/A

1  Orange/White B TxB 1 Shield Shield (ground)

Plug shroud to Cable screen

Warning
CABLE COLOURS MAY CHANGE!

COMMUNICATIONS LINE TERMINATOR

The communications line MUST be terminated ONLY on the last device in the chain
using the appropriate load resistors. To minimise on site wiring and to provide the
correct resistor values, ‘Terminators’ are available from your distributor.

RJ45 LINE TERMINATION

The Modbus TCP/IP RJ45 line terminator, T2550A/Term, is plugged into the last RJ45
socket in the chain. If the operating interface is a PC or PLC this should be terminated
in accordance using the appropriate load resistors.

Moulding colour,
Black (T2550A/Term)

:

s = Label 8 === 120Q 5%
= MB120 =
= =0 1200 5%
= 5 AN = 1200 5%
1B 154 °
LINK CONFIGURATION

DUPLEX UNIT

SIMPLEX UNIT

Fit applicable links as shown:

Profibus Terminal Unit

Profibus Network Terminated

Profibus Network Unterminated (default)

Link Pos Terminal Unit
LK1 and LK2 1-2 2 (3) wire (default)
LK1 and LK2 2-3 4 (5) wire
ADDRESS CONFIGURATIONS

Profibus Address configurations from 1
to 127 must be set in the Instrument

Instrument O ptions l

Properties dialog via the Instrument s com_| co
Folder or Modbus Tools. 0 is an Hardware

invalid address, and when configuring a Protocol |Modbus-5  |Mone
duplex Profibus system the last Address |8 =]
permitted Address configuration is 125, Baud 9600

to allow an even address, e.g. 126, for Parity Mone

the second IOC in the redundant pair. Data bits

Note.  Explicit Modbus Registers, in Modbus Tools MUST be configured to permit
Profibus Slave communications, see Instrument Handbook.
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