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Temperature Controller

Programmer Confiroller

The 902, 903 and 904 are a range of advanced controller/programmers which combine
simplicity of operation with ¢lear concise display of programme srate.

The 902S is a high accuracy temperature controller designed to meet the exacting
requirements of todays industry. The combination of features available has been carclully
selected to allow the 902 to be specially adapted to individual process requirements. All
operational functions are configurable from selections resident in the instrument software
and all hardware options are made with the use of plug-in modules.

Programmer

The 902P provides the facility of storing a single programme, of 16 segments (8 Ramps
and 8 Dwells} for use where only limited changes are made to a basic process recipe.

The 903P provides storage for 4 programmes of the same size (16 segments) and the 904P
can store up to 13 such programmes. This allows the syscem builder to select a
programmer tailored to the nceds of the process and the number of recipe changes
anticipated.

The 902P/903P/904P range of programmers is designed to be usable in a wide range of
industries in vastly varying environments. All include the ability to drive program event
oupurs.

Operator interface - The innovative use of the front panel keys of the controller bas
made operation and configuration casy to use. Separate scroll lists for the operator and
commissioning engineer highlight only the information the user requires. The display used
is a high brightness, high contrast, vacuum fluorescent indicator panel which is clearly
viewable even in high ambient light. Also the front panel is sealed to IP65 so that
operation in environments where large amounts of dust or moisture are present is easity
achieved.

inputs/outputs -Four channels can be configured with a number of different output
types. This includes alarm relay outputs, program event outputs, parameter retransmission
outputs, remote inputs and valve position indicator in addition to PID control outputs.

Three scparate digital inputs are ficted as standard and can be configured to activate a
particular function when external contacts are closed.

Communications - Digital communications are available and include MODBUS® and
JBUS® support. Analogue communications can be installed as a monitoring and contrel
access for SCADA systems.



TECHNICAL SPECIFICATION

Input

Generat

Thermocouple

RTD

Yolts
Current

Outpuis (2)

Outputs general

Alarms (2)

Input range

Minirnum spon
taximum zero offset
Common made rejeclion
Seriss mode refection
input impedance
Resalution

Sample period

Lingarity error

Calibration error

Standards
Linearisation

Source resislonce error
CIC

Inlernal CHZ errar
Standards
Linearisation
Connection

Bulb current

Leod compensation error
Range

Input impedance
Range

Relay

Trine

tsolated logic
Cyele tiene
Power feedbock

Anologue

Isolaticn
Reverse/direct

Mon-linear

Relays

Hystarasis
Type
Ronge

10 to +100mY or -1 to +10V

5.0mv

20% of span

140 db

60 db

= 1M ohm resistance (ingludes 0.50A apen circuit sensor current}
14 bit for alt ranges (20 000 counts)

125 millisasonds

Beter thon =0.1% of input span

Batter than =0.25% of spon

British BS4937 {1973] German DIN 43710 US ASTH E230 (1972}
BeHer than =0.2°C for standord thermocouple

.50 ahm

Indernal or B°C, 45°C, 50°C external

Typically 0.04°C,/*C ambient change {30:1)

British B31904 German DIM43750 PT 100

Betler thon +0.03°C

3 wire automatic lead compensalion

0.2mA

With up to 22 shms in al! three leads no change in display indication
-1.040 +10.0V

> 10M ohims

0-20mA ar 4-20ma. 5 ohm burden resistors are mounted on the rear terminals

taximurn of 264Y 2A ac into resistive load, with spark suppression

ktinimurn switched voltage 30V rms or de.

On/off or lime proportional

Leckage current through spork suppression network = 2mA at 264Y oc 50Hz

Maximurm of 264V 1A ac into resistive load

Minimum voltage B5Y rms

COn/off or time proportional

Leakage current through spark suppression = 2mA af 264V ac 50Mz

20mA. at 15V min. On/oif or time proportional

0.3 to 100 seconds at 50% powar (relay 10 to 100 secands)

Mormally filted I3 any of the above when using chonnel 1 os heat

Isolated de 0-10V at 20maA mox or 0-20ma ot 12 volts. Offsets provided as software option

i.g. 4-20mA. Qutput impedonce on voltage ranges is < 1.1 shms {including connectors)

Both gulput 1 and 2 are isolated fromt each other and the remoinder of the instrument

Time proporlicning and analogue in channel 1 (heot} can be configured either reverse or direct.
Chuonnel 2 {cool), if time proportioning or analogue, is eonfigurad as ocling oppasite to output 1.
Channel 2 [cool), whan not on/ofl, can be configured os either linear or non-linear characteristic,

The non linear choraderistic is ideal for contrelling waler which may flash off to steam.

Maximum looding 264V 24 into resistive load, with spark suppression
Minimurn swilching voltage 30 volt rms or dc

teakage currenl throwgh spark suppression = 2mA at 264V oc 50H:
0.1-10.0% variable, in 0.1% resolution

Full scale high and taw, deviation high and low; deviation band

Alarms may be set over the complele instrument range



Analogue communications

fRanga tnput

Refrgnsmission

lsalalion

Yoliage

Current

Configuration
Reselution

Agcuracy

Somple period
Potentiometer supply
Voitage

Current
Configuration
Resolution
Accuracy

Digital communications

Isatetion

Protocol

Format

Address

Log'ic inputs (3) Standord for all instruments

Isolation

Drive

Vaoltage level limits

Configuration {one only per logic inpu]

Programming (902P, 903P,904P)

Tuning

Timing neccuracy
Number of programs

Pragram length

Pragram cycles

Holdback

Run/Hold

Pregramme controlled autputs [3)

Self-une {ST)
Adapiive tune (AT)
Dual PID

The unalogue communication link and all other inpuls ond outputs are isolated as defined under
‘Electrical Safely’ in the Ervironmentol section

Max 10V range lying between -5.0 ko +10.0V

Input impedance =73k shms

0-20ma or 4-20mA

input impedance 50 ohrns mounted on rear terminals

Remote setpoint, remote trim, heat or cool autput power limit, motor valve position
12 bil

Betler than 0.5%

625 milliseconds

10V 10mA max. potentiometer supply availabte {05 for modor valve posilion)
Max. 10V ranga lying between -5V 1o +10V

Internal impedonce <0.1 chms [including connectors)

Lood impedance must be > 500 chrms

0-20mA or 4-20mA al 12V min

Setpoint, measured volue, error, or auiput power

12 bit

Beter thon 0.5%

The digital communicatian link ond alf other inputs and outputs are isoluled os defined under
General Electrical Safety

Variable speed link. ASCII format R5232 or RSA4722/485 protocol ANSI X 3.28 {1976} ot variohle
baud rales of 300, 400, 1200, 2400, 3600, 4800 and %690, alternatively Modbus ® RTD or 2.5
Ad J-Bus® RTE ol varigble rates of 600, 1200, 2400, 3600, 4800 ard FH00.

Start bil - seven data bits - even pority hit one stop bit {ANSI prolocol)

Star bil - eight dato bils - one stop bil {Modbus® or J-Bus® pralacol)

Two digits

Lagic inputs are not isolated from one ancther o the process variable input

Logic inputs are isolaied fram all alher inputs and outputs s defined under General Electrical
Serfety

Volt free confact operation. The inpul is non-octive in the resl slate, active when closed with an
impedanee of <100chms

For logic adive level must be less than 0.7V

For lagic input non-octive the input level must be greater than 4V

Inpul current 0.5mA moximum

AulofManual, Remaote/Lecal, $P2, Dual PID, Adoptive Tune, Self Tune, Remote Up/Down Key,
Parameter Modilication Security, Keylock, Run, Hold, Run/Hald, Hald/Run

Better than [0.5sec =0.1% of duration) per segment

One [902P), four {FO3FY, fifteen (P04F)

Maximum af 8 remps + 8 dwells per program: ramp 1 - 4000 units/min(hr)

0.1 - 6000.0 units/minthr]

Owell 0.1- 999.9 mins{hrs)

roximum of 799

Devialion low, high or band which can be configured for whole program

Operaiion by single push bulton

One or hoth clarem outputs plus /P2 can be driven from segmenls of the program

A single shot opprogch which calculates the three lerm poromelers after o defired period
A continuous appraisal and redefining of three term parometers

An alternative st of PID porameters may be selected by digital input



General

Front panet

Mades of aperation

Upper display
Resaolution
Lower display
Resoluiion
Aulo/Manual

Leenl/Remote

Dyal PID

Cemrmissioning parameters

Integral tirme [fi]
*Proportional bend (Pb)
Heat-Cool deadbond {db}
tanuol reset [rES)
Derivative tima (1d)
Cut-back {cbhl/cbH)
Heot output limit {HL)
Cool outpul limit {CL)
Heat cyele time [Hc)
Coaot cycle time (Cc)
Relative cool gain {Cr}
Setpminl rate limit (SPr}

Ermimissivity [PE}
Sensor break power [ShP)

** Travel time [}
** Pot min limit PL

=* Pot max limit Ph

5 % 7 segmenl 12mm high fluorescent indicator. Display range + 19999 fo -999¢

+ 1 least significant digit

5 x 7 segment Smm high flucrescent indicotor

*+1 least significant digit

Bumpless procedure aulo to manual to aute

Manuat output varisble fram Q1o 100% for heat anly outpuls and from -100 to +100% for
heat/cool ouiputs
A selection of: 1) Full scale locol or full seale remote setpoint or

2} Add on external trim fo full scale local selpoint or

3) Add an external full scale setpoint to {ocal trim

The instrument moy be configured so that seporate values of Ph, ti td ond rE5 are instolled when
setpoint 2 [SP2) iz selected or by use of a digital input

Off, 1 1o 9992 sacs or 1 to 150 mins

0.1 to 999.9% boased on the range ‘disploy max’ - “display min’ ar 1 to span in Engineering Units
-5 to +5% of input range

0 to 100% or -100 or 100% (outomatically selected if integral tima is ‘off')
OH, 0.1 io $92.9 secs or 0.1 lo 150 mins

CH, 0.1 I display range far both low ond high

O1e 100%

Oto -100%

0.3 to 100 seconds {10 to 100 secs for reloy)

0.3 40 100 seconds [10 to 100 secs for ralay)

0.1 to 10.0 of proportional band [PB}

1 to 60000 units per min or hour with decimal pesilion as display

e.q. XXX display gives 0.007 10 19.999

0.01 10 1.00

(0 to 100% (heot only) or -100% 1o 100% (heat/cool} or open/elosed {¥F)
Acliveted by 10% over or under ronge

10-1000 sees

0-100%

0-100%

* For on/off outputs proportional bond is repluced by Deadband, ** Parameters for VP outpul onky

Environmental The 902, 03 ond 904 are compliant with ‘Low Yoltage Equipment Directive’ and EMC Direcfive when installation instructians are followed

Supply volioge
Supply frequency
Power consumption
Supply fuse

EmC

Ralative humidity
Operating temperolure
Storoge temperature
Altitude

Atmosphere

Panel sgaling

Custormer cannections
Ambient lemperature coefficient
Warm-up drift

Supply vohtape cosfficient
Mounting

Weight

Rear cover

Electrical safely
Installation category

Pallulion degree 2

85-264Y ac, 17-40V gc or 20-40Y dc

48-62H:

8.5 woits

500maA {anli-surge)

Emissions: ENS0081-2 {94)

Immunity: Follews the general requirerments of ENS0082.2 (95). Rodinted fields may couse PV to
deviate by 19 of span. see Technical Construction File for details

5-20% non-condaensing

0to 55°C

-4010 70°C

Mot for use above 2000m

Mot suitable for use in explosive or corrosive aimospheres without further protection

The instrument fascio meests IP65 when mounted into a cut-oul as defined

Screw terminals with terminal cover

Typically +50ppm/°C of instrument input span. Excluding CJC on the thermocouple inskruments
< 0.5%of display ronge {from 1 1o 30 mins)

< *0.1% of displey range over full supply volloge range

Plug-in with panel mounting sleeve. Panel cut-aul 1o DiN 43710

1.2Kg {2.6khs) including sleeve and clomp

Gives elactrical sofety to rear lerminals

EN&1013{%5) Instullation calegory I, pallution degree 2

Yoltage transients an any moins power connected fo the instrument rmust not exceed 2.5kY

Condudive pollution must be excluded from the cabinet in which the instrument is mounted



_ORDERING CODE

902/904 HARDWARE

Bosic
Product trrprd Chonnel 1 Channel 2
Basic Product Code
Bosic Controller 9025
1 Programmer/Controller livid
4 Programener/Cantroller 03P
15 Programmer/Controtler 04p
fput o .
T/C, RTD, Yolis, mY 15
Current IC
Pyrometer P
himnel 1
Relay HRE
Logic HLS
Trioc HTR
DC Current HDC
DC Volts HDY
Channel 2 o
fetay (Cool, Alarm 1, Prog} CRE
Logic {Conl, Alarm 1) CLO
Triac {Coal} CTR
DT Volis {Cool} chv
DC Current [Cael) cbC
Rernote I/P Yalts (1} By
Remaote /P Current (1) EC
Retrans Yaolis {2) RY
Retrons Current [2) RC
Channel 3
Relay (Alarm 1, Prog] ARE
togic [Alarm 1) ALD
Retrans ¥olts (2] kA%
Retrans Current {2] TC

MNotes:

{13 Only one Remole Input oplion moy be .
specified.

{21 Only one Relransmission Qulput may be
spacified.

{3) % Anologue Comms is specified, Remote

and Retranmission Qutput are not availoble in

chonnels 2, 3, or 4.

Input

{4
&)

{6)

A 10V supply is available for Pot. excitation.
[ VP Pat. Input is specified then a Remote
Input s not possible.

feximum of 2 alarms can be specified in
either channels 2, 3, 4

I Programmaer/Conlroller, Up to 3 Prog Drive

Reloys con be fitted in channels 2, 3, 4

Supply Driggilal
Channel 3 Chonnel 4 Voliage Comms
Channpel 4 Code
Reloy {Alarm 2, Prog) SRE
Logic {Alarm 2) SLO
Remote I/P (1} MY
Remote I/F Current (1} A
Supply Voltags
85V to 264V VM
24V ac/de VL
Pigital Comms o
Mone L
R5232 x5
R5422/485 XM
Analogue Comms oF VP Bt
Analogue
Input Type (3}
Voltage Qv
Current Qi
Culput Type (3}
Voltage FAY
Current IC
VP, Pot, (4] QP
Luhgﬁag'é a
English LE
French LF
Example:
Hardware -

9025/15/HRE/CLO/ARE/SRE/VH/XM/QV/LL/LE

Configuration -

IT/HAP/COL/AR/SA/KASQRAJZCF/0/600/C/0]

T/C Type § 0 to 400°C - Reverse PID Haat relay -
ON/OFF Caol Logic - Twe FSH olorm reloys -

Dig comms EI-BISYINC - Remoie Setpoint input 8-5Y

- Retrans of error 4-20mA - 240V - English

Analague
Comms

ar ¥P Longuoge

Reccommended
Lin Type

Iren Constantan J
Fe/Const (DIN] L
Mi Cr/Ni AL K
Ci/fConT

Pr13% Rh/PtR
P10% Ri/P1 S
P130% Rh/PH6% R B
WAW26%/Re
W5%Re/ W26%

MNi CrfCan E

Pt 1 0%Rh/PI40%RA
W5%Re/W24WRe C
Pt20%Rh/Pt40%R0
Platinel 11
WW26%Re

Ni/Ni 1 8% Molybednum
W3%Re/25%Re D
W/Re5%W/Re26%
Nicrosil/Misil N
P10 ohm ot 0°C

Pyrometer {1004 Land)
Pyrometar (03 Land)

Pyromater RQ 24
Pyrometer WY
Pyrometer 0TI
Pyrometer RO 23
Pyrometer FR/GP 10
Pyrometer FR/GP 11
Pyrameter FR/GP 12
Pyrometer FR/GP 20
Pyrameter FF/GP 21
Linear

Square Raot

Range Code

O to 600C o]

0C to 400C 02
-250C to 12002 03
<250C to 400C 04
0 1o 14600C jals]
0C {0 1600C a5
200C 12 1820C a8
0C 1o 2300C 0%
10C 1o 2300C 1"
0C o 780C 12
200C to 1800C 23
0C to 2300C 24
O to 2000C 25
0C 10 1200C 28
0C to 2200C 29
OC e 11000 33
QC to 2400C 33
0C to 20000 a8
0C 1o 13000 45
-200C 1o BOOC 70
800C to 1550C 48
700C to 1400C al
100C to 500C 54
1000C to 2500C 61
1200C to 2500C 62
800C to 1700C &4
500C to $00C a2
700C to 1300C 83
1000C te 1850C 84
400C to 7500 B85
500C ta 1100C 84
P99F 10 19999 00*
-FR9% o 19997 92

* Far knear inpuls sensifivity must not be less than Sy

vs/digit



902/904 CONFIGURATION

input Channel 1

Input

Type (tode = 14+1)
Thermocoupls
RTD

Pyrometer
0-58v

1-5v

0-10v

2-10v
0-20mA
4-20mA
-10my +10mY
0-100mv

Channel 1

Channel 2

Tyﬁé ;{c'o.c.fé.l.'l.+ i .+.2.) -

Reverse O/P
Direct O/P
On/GIf [RE, LO, TR}
PID (RE, LO, TR}
PID 0-5Y

PID 1.5V
PIDO-10V

PID 2-10V

PID 0-20mA
PID 4-20mA

WP (RE, LO, TR)

If WP is chosen Chonnet 2 fundian is nol

Channel 2
Type {tode € + 1 + 2)
Cool On/off
Cool Mon-Lin
Cool Lineor
0-5V

T-5V

Q-10v

2108
0-20mA
4-20maA
Neon-DC

o]

Retrans Type (code 1 + 2 4+ 3)1

PV
S/
Errar
Powrer

R
R
R
R

Chennel 3

Code

—

b T T I e T+~ T - "R

~ Z O -

Remote I/P Type (code 1 + 2 + 3)

5/P
5/F + Trim

Haat Power Limit

E
E
£

<M mOOw> a0

availoble,

- -

L I el R T o B T~ T

Digital Anclogue

0-5v

1.5V

0-10%

2-10v

0-20maA

4-20mA

Alarm {code © +17}
Marm FSH

Alorm F5L

Alarm DR

Alarm DL

Alarm DB

Prog Drive
Channel 3

Type {code A + 1)
Alarm F5H

Algrem F5L

Alarm DH

Alarm DL

Alarm DB

Prog Drive
Retrans Type (code T+ 1 + 2)
PY

SP

Errar

nnooaon

S S S S N N

— o~ o

Power

0.5v

1-5¥

Q-10%

2-10¥

0-20mA

4-20m4A

Channel 4

Type (code § + 1}

Alarm FSH 5
Alarm FSL s
Alarm OH 3
Alarm DL 5
Aderm DB 3
Prog Drive 3
Remote [/P Type {code M + 1 +
S/P *
5/P + Trim M
FHeat Power Limit M
0-53¥

1.0V

G-10v

2-10v

0-20maA

4-20mA

Anologue
Channeld  Comms Camms I/P CommsO/F Low

:'umoﬁm)r—-

L o T == R I < I AL v I B = TS

Doy = 95 mQgQomE —

m om0 w

.m0 0 @

"nm-Dﬂm}-

Display Display Linear
High Units Type

Digital Cemmunications
El BISYNCE XA
JBUSE B
MODBUS®E *xC
Analogue Comms /P and &/F
Remote Input (code @ + 1 + 2)

S/P Q
/P 4+ Trim G
Heat Power Limit Q
0-5v

1-5v

0-10%

2-10v

0-20mA

4-20ma

Volve Posilion Q
Relrans Ouiput{code 2+ 1 + 2]
P

5P

Errar

O @ > —
WMow om0 m

22 I B VR |
OO m > =

Power

0-5v

1.5V

010V

2-10V

0-20mA

4-20mA

Dispiay Low/High

MmO N0 ® >

Define the max. operction span of the instrument -
9999 to 19999, Include required decimal point
position. Example: Linear 0.0 10 100.0

Mona

Deg C C
Deg F F
Kelvin K
Milkivelts MY
Yolts v
Miiticrmps A
Percanioge %
Lmeur‘rype e e e

See Range lisi on oppesite page



DIMENSIONAL DETAILS

* 198 Exeluding Terminal Cover

hd

Guosket for IP45 sealing
. . t-gut
* These dimensions will decreasa by Ponel cut-ou
2-0 mm when the gasket is fitted 97 x 92 +0.8
-0 mm

The instrument is supplied with o mm mox. thicknass

terminal cover which provides
electrical safety.

* 218 mm Including Terminal Caver

a4
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