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8.2.4 How Heater Alarms Are Displayed 

 
Do This This Is The Display You Should See Additional Notes 

 
If an alarm is 
present it will flash a 
four character 
mnemonic in the 
lower display 

 
 
 
 
 
 
 

 
If more than one 
alarm is active, the 
display will alternate 
between the alarm 
messages and the 
default parameter in 
the lower display 

 
The Alarm Messages are:- 

 
Mnemonic Meaning Description 

The following two messages are alarms which are produced as a result of failure within the 
process.  In place of dashes the alarm number will appear i.e 1, 2, 3, or 4 

-LCr Alarm number 
- Low Current 

Used for partial load failure detection.  To avoid nuisance 
tripping due to supply voltage variations set to a value at 
least 15% below the minimum normal operating current 

-HCr Alarm number 
- High Current 

Used for load overcurrent protection. To avoid nuisance 
tripping due to supply voltage variations set to a value at 
least 15% above the maximum normal operating current. 

Note:  This alarm is not intended to provide 
instantaneous safety protection from short circuit fault 
conditions 

The following message is a diagnostic alarm which appears for mode 1 operation only. 

LdF Load Fail This includes failure of the heater circuit or the SSR 

The following two messages are diagnostic alarms produced as a result of failure within the 
equipment or wiring connections.  They appear for modes 2 and 5 operation only.  They may 
be enabled using the diAG parameter in the AL LiSt, see ‘SHORT CIRCUIT SSR 
ALARM AND HEATER FAIL ALARM’ 

Htr.F Heater Fail No current is being drawn while the controller output 
demand signal is on 

SSr.F SSR Fail The load is continuously on while the controller output 
demand signal is off 

 
 
 

Actual 
Temperature 
(PV) 

HOME Display 

20.0 
1LCr 

OP1 OP2 
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8.3 TO SET THE ALARM TRIP LEVELS 
Do This This Is The Display You Should See Additional Notes 

From the HOME 
display (Figure 2.3) 

press   until the 
AL LiSt is 
displayed  

 

 

 

To select the Alarm 
List header 

 

Press   button 

until the desired 
alarm number is 
displayed 

Press  or  

to adjust the alarm 
trip level 

 To select the 
diagnostic alarm 
parameter found 
under the Alarm List 
header 

 

The alarm trip level 
is set to 123 

 

8.4 SHORT CIRCUIT SSR ALARM AND HEATER FAIL ALARM 
These alarms exist as Diagnostic Alarms in the controller.  To make the alarm active it is 
only necessary to turn on the diagnostic alarm feature in the Alarm List in the Operator Level 
 

Do This This Is The Display You Should See Reason 

From the HOME 
display press  
button until the AL 
LiSt is displayed  

 

 

This opens the list 
which contains the 
diAG mnemonic 

Press  until 
DiAG is displayed 

Press  or   
to select YES 

 This activates the 
diAG mnemonic to 
allow Diagnostic 
Alarms to be 
displayed in the 
lower readout of the 
HOME display 

 

8.5 RELAY OUTPUTS 
Any plug in module can be used for alarms provided they are not already being used for 
another purpose , such as control.  Any one or more alarms can be attached to an output, 
which will operate when an alarm occurs.  Contacts are rated at 2A 264Vac for operating 
external beacons or audible devices. 

 AL 
LiSt

DiAG
 YES

 AL 
LiSt

1---
 123

1  2  3 or 4 
indicates the alarm 
number; 
--- indicates the 
alarm type:- 
e.g. LCr or HCr 
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8.6 TO CONFIGURE PDS LOAD CURRENT DIAGNOSTICS 
 

Configuration of PDS load current diagnostics is in four parts:- 
 

1. Configure the Logic Module for PDS Mode 1 or 2 operation.   
2. Configure the Low and High Current trip alarms. 
3. Attach the alarms to operate an output relay. 
4. Set up the Scaling Factor. 
 
First enter Configuration Level. See Chapter 5 
 

8.7 TO CONFIGURE THE LOGIC MODULE FOR PDS MODES 1 OR 2 
 
 

Do This This Is The Display You Should See Additional Notes 

Press   until the 
1A Conf is 
displayed 

 This opens the 
configuration list 
associated with 
module position 1A 

Press    to show 
id 

 This shows the 
identity of the 
module 

The module identity 
is logic output 

Press    to show 
Func  

Press  or        
to show SSr1 or 
SSr 2 as required. 

 This shows the 
function of module 

The module function 
is set to PDS mode 
1 

Press    to show 
VAL.L 

Press  or   
to show 0.0 

 

This is the lower PID 
demand level  

To set the minimum 
PID signal to 0% 

Press   to show 
VAL.H) 

Press  or        
to show 100.0 

 This is the upper 
PID demand level  

To set the maximum 
PID signal to 100% 

 

 1A 
Conf  

 id 
 Log  

VAL.H 
100.0  

VAL.L 
 0.0  

Func 
 SSr1 



Installation and Operation Handbook Load Current Monitoring and Diagnostics

2416 Controller 8-7

Press  to show 
OUT.L 

Press  or       
to show 0.0 

Warning!  If OUT.L is 
set to any figure other 
than 0 the minimum 
output power will be 
limited to this level.  You 
must ensure that this 
does not present an 
unsafe condition for the 
process 

 

This is the minimum 
output power 

 

To set the min 
output power to 0 

Press  to show 
OUT.H 

Press  or  

to show 100.0 

 This is the maximum 
output power 

To set the max 
output power to 100 

Press    to show 
SEnS 

Press  or   
to show nor 

 This sets the output 
signal to normal for 
heating control 

 
 
 

SEnS 
nor 

OUT.L
  0.0 

OUT.H
10.0
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8.8 TO CONFIGURE LOW AND HIGH CURRENT TRIP ALARMS 
 

Alarm 1 will be configured as Load Current Low (Lcr) 

Alarm 2 will be configured as Load Current High (Hcr) 
 

Do This This Is The Display You Should See Additional Notes 

Press  button 

until the AL Conf 

is displayed 

 This opens the 
configuration list 
which contains the 
Alarms 

 

Press  to show 
AL1 (alarm 1) 

Press  or   
to show LCr 

 

 

 

To select alarm 1 

 

To make alarm 1 = 
Low Current  

Press  until 
AL2 (alarm 2) 
appears 

Press   or   
to show HCr 

After 0.5 sec the display 
will blink to show the 
alarm type has been 
accepted 

To select alarm 2.  

 

To make alarm 2 = 
High Current 

 
Note:-  The above alarms are known as SOFT ALARMS because they are indication 
only. 

 AL 
Conf 

 AL1 
 LCr 

 AL2 
 HCr 
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8.9 TO ATTACH SOFT ALARMS TO A RELAY OUTPUT 
 

Any one alarm indicated above may be attached to an output (normally a relay).  Alternatively 
any combination of alarms may be attached to operate a relay using the procedure below:- 
 
 

Do This This Is The Display You Should See Additional Notes 
 
Press “PAGE” key 

  as many times 
as necessary to 3A 
ConF 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
Any output module 
can be configured 
for an alarm output 
provided it is not 
used for any other 
purpose, eg as a 
control output. 
In place of 3A you 
should select the 
module required, i.e. 
1A or 2A 
 

Press   until   
1--- is displayed 

 

Press  or    
to select YES or  

 

Repeat the above 
step for every alarm 
to be attached to the 
output 

1---- denotes alarm 1 

followed by three letters 
which denote the alarm 
type e.g.  LCr 

yes means that the 
selected output will 
activate when an 
alarm occurs in 
normal operation 

no means the 
output will not 
activate 

 
 
 
 
 
 
 
 
 
 
 

3A  
Conf

1---
 yes

Alarms Connected to a 
Relay Output 

dIG
SEnS 

nor 

inv Output 
Module 

Soft 
Alarms OR

3A 

3B 
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8.10 THE SCALING FACTOR 
The value of the current displayed on the controller is scaled using the scaling factor.  This is 
found in the inSt  ConF  list.  It is set, by default, to 100 and assumes a single turn 
through the current transformer.  If two turns are made through the current transformer it will 
be necessary to adjust the scaling factor to 50 to obtain the same reading.  
Under normal conditions you should not need to change the scaling factor. 
If, however, you wish to change the sensitivity of the current reading, for example, to read 
very low currents you may need to change the number of turns through the PDCTX and/or 
adjust the scaling factor to compensate.  See also note 1 below. 

8.10.1 To Adjust the Scaling Factor 

Do This This Is The Display You Should See Additional Notes 

Press  button until 

inSt Conf is displayed 

  

 

 

Press  until LC.Hi is 
displayed 

Press   or   to 
change the scaling factor 

  

Note 1:- 

Minimum Resolvable Current 
TE10 4A RMS.  It is not possible to read currents lower than 4A when using a TE10. 
PDCTX 4A RMS for a single turn through the PDCTX 
Should you wish to read currents lower than 4A using a PDCTX it is necessary to increase the 
number of turns through the PDCTX and adjust the scaling factor to compensate.   
For example:  To read 1.0A wind 4 turns through the PDCTX and adjust the scaling factor to 
25 as shown in the table below. 
 

Scalar = 100/N    Where N = Turns through PDCTX 
 

N Scalar N Scalar 

1 100 5 20 

2 50 10 10 

4 25   
 

Maximum Resolvable Current 
TE10  Determined by the maximum range of the SSR 
PDCTX 100A (or 100 ampere turns) 
 
Finally Exit configuration level.  See Chapter 5

LC.Hi 
 100 

inSt 
Conf 
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Appendix A   UNDERSTANDING THE ORDERING 
CODE 
The 2416 controller has a modular hardware construction, which accepts up to three plug-in 
Input/Output modules and one communications module, to satisfy a wide range of control 
requirements. 
 
The ordering code is in two parts.   The hardware coding and an optional configuration 
coding.   The hardware coding specifies the basic build of the controller and the plug-in 
modules that are fitted. 
 
Part 1: 

Hardware coding 
 

Part 2:  
Configuration 

Basic build 
 

Plug-in 
I/O modules 

  

2416             
   
Model                          Module                                                                               Display 
number                            1                                                                                      units 
            Function                    Module 
                        Supply                2                                       Sensor                                Options 
                        voltage                      Module                                   Range 
                                                              3                                          min 
                                                                     Comms                                   Range 
                                                                                 Manual                         max 
 
The controller may have been ordered with just the hardware build specified, or with 
configuration included.   This is indicated by the ordering code on the side of the controller. 
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Part 1A: Hardware coding 

Model 
number 

Function Supply 
voltage 

Module 1 

2416 CC VH LH 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continue next page      ► 

Function 
CC Controller/8-seg 

Programmer 
CP Single  16-segment 

Programmer 
P4 Four Program 16- 

segment 
VC Valve positioner (VP) 

/8 segment Prog. 
VP VP/Single Prog. 16- 

segment 
V4 VP/Four Program. 

16-segment 
  

 

Supply voltage 
VH 85 to 264Vac 
VL 20 to 29Vac/dc 

  
 

Module 1 
XX None 
Relay: 2-pin 
R2 Fitted unconfigured 
RH PID heating 
RU Valve raise output 
Or Alarm 1: select from table A 
Logic  non-isolated 
L2 Fitted unconfigured 
LH PID heating 
M1 PDSIO mode 1(1) 
M2 PDSIO mode 2(1) 
Triac 
T2 Fitted unconfigured 
TH PID heating 
TU Valve raise output 
DC control non-isolated 
D2 Unconfigured 
H1 0-20mA heating 
H2 4-20mA heating 
H3 0-5Vdc heating 
H4 1-5Vdc heating 
H5 0-10Vdc heating 

 

Table A : Alarm relay 
functions 
FH High alarm 
FL Low alarm  
DB Deviation band  
DL Low dev. alarm  
DH High dev alarm 
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Part 1B: Hardware coding 

Plug-in modules  

Module 
2 

Module 
3 

Comms 
1 

Manual 

RC RH MB ENG 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continue next page ► 

Module 2 
XX None 
Relay: 2-pin 
R2 Fitted unconfigured 
RC PID cooling 
RW Valve lower output 
PO Program event output 1 
Or Alarm 2: select from table A 
Logic   non- isolated 
 L2 Fitted unconfigured 
LC PID cooling 
Triac 
T2 Fitted unconfigured 
TC PID cooling 
TW Valve lower output 
DC control   non-isolated 
D2 Unconfigured 
C1 0-20mA cooling 
C2 4-20mA cooling 
C3 0-5Vdc cooling 
C4 1-5Vdc cooling 
C5 0-10Vdc cooling 

 

Comms 
XX None 
EIA-485   ( 2 wire ) 
Y2 Fitted unconfigured 
YM Modbus protocol 
YE EI Bisynch protocol 
EIA-232 
A2 Fitted unconfigured 
AM Modbus protocol 
AE EI Bisynch protocol 
EIA-485   ( 4 wire ) 
F2 Fitted unconfigured 
FM Modbus protocol 
FE EI Bisynch protocol 
PDSIO input 
M6 Fitted unconfigured 
RS Setpoint input 
PDSIO output 
M7 Fitted unconfigured 
PT PV retransmission 
TS Setpoint retrans 
OT Output retrans 

 

Module 3 
XX None 
Relay: 2-pin 
R2 Fitted unconfigured 
PO Program event 2 
LF PDSIO load failure 
HF PDSIO heater failure 
SF PDSIO SSR failure 
Or Alarm 4 select from table A 
Other modules  
L2 Logic unconfigured   

non-isolated 
T2 Triac unconfigured 
D2 DC unconfigured      

non- Isolated 
First character 
V− PV retransmission 
S− Setpoint retransmission 
O− Output retransmission 
Z− Error retransmission 
Second character 
−1 0 to 20mA 
−2 4 to 20mA 
−3 0 to 5V 
−4 1 to 5V 
−5 0 to 10V 

 

Manual 
XXX No manual 
ENG English 
FRA French 
GER German 
ITA Italian 

►Continued   
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- 

Hardware 
coding 

Part 2: Configuration 

  Sensor input Range min Range max Units Options 

  K 0 1000 C CF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: 
1. PDSIO is a proprietary technique developed by Eurotherm for bi-directional 

transmission of analogue and digital data between instruments. 
Mode 1:  provides logic heating to a Eurotherm TE10S solid state relay with feedback of a 

general load fault alarm. 
Mode 2:  provides logic heating to a Eurotherm TE10S solid state relay with feedback of load 

current and two alarms: solid state relay failure and heater circuit failure. 

2. Range min and Range max:  Thermocouple and RTD sensor inputs will always display 
over the full operating range shown in Sensor input table.   For these inputs, the values 
entered here are the low and high setpoint limits.  For process inputs, the values are the 
display scaling corresponding to the minimum and maximum input values.

See note 2►Continued   

Sensor input  Range min &max 
Standard sensor inputs  °C °F 
J J thermocouple -210 to 1200 -340 to 2192 
K K thermocouple -200 to 1372 -325 to 2500 
T T thermocouple -200 to 400 -325 to 750 
L L thermocouple -200 to 900 -325 to 650 
N N thermocouple -250 to 1300 -418 to 2370 
R Type R - Pt13%Ph/Pt -50   to 1768 -58   to 3200 
S Type S - Pt10%Rh/Pt -50   to 1768 -58   to 3200 
B Type B - Pt30%Rh/Pt6%Rh    0   to 1820  32   to 3308 
P Platinel II    0   to 1369  32   to 2496 
C *Type C  W5%Re/W26%Re 

(Hoskins)* 
   0   to 2319  32   to 4200 

Z RTD/PT100  -200 to 850 -325 to 1562 
Process inputs   
F -9.99 to + 80mV 0 to 9999 
Y 0-20 mA Linear 0 to 9999 
A 4-20 mA Linear 0 to 9999 
W 0-5V DC Linear 0 to 9999 
G 1-5V DC Linear 0 to 9999 
V 0-10V DC Linear 0 to 9999 
Custom Sensor inputs (* replaces type C thermocouple) 
D Type D - W3%Re/W25%Re       0 to 2399    32 to 4350 
E E thermocouple -270 to 1000 -450 to 1830 
1 Ni/Ni18%Mo      0 to 1399    32 to 2550 
2 Pt20%Rh/Pt40%Rh      0 to 1870    32 to 3398 
3 W/W26%Re (Englehard)      0 to 2000    32 to 3632 
4 W/W26%Re 

(Hoskins)  
     0 to 2010    32 to 3650 

5 W5%Re/W26%Re 
(Englehard)  

   10 to 2300    50 to 4172 

6 W5%Re/W26%Re 
(Bucose)  

     0 to 2000    32 to 3632 

7 Pt10%Rh/Pt40%Rh  200 to 1800  392 to 3272 
    

 

Options 
Add as many options as required 
Control options 

NF On/Off control 
DP Direct acting PID 

control 
PD Power feedback 

disabled 
Cooling options 

CF Fan cooling 
CW Water cooling 
CL Oil cooling 

Front panel buttons 
MD Auto/man button 

disabled 
RD Run/hold button 

disabled 
Programmer options 
HD Dwell time in hours 
HR Ramp rate in units/hour 

 (minutes is standard) 
 

Units 
C Centigrade 
F Fahrenheit 
K Kelvin 
X Blank 
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Appendix B   SAFETY and EMC INFORMATION 

This controller is manufactured in the UK by Eurotherm Ltd. 
 

Please read this section carefully before installing the controller 
 

This controller is intended for industrial temperature and process control applications when it 
will meet the requirements of the European Directives on Safety and EMC.  Use in other 
applications, or failure to observe the installation instructions of this handbook may impair 
the safety or EMC protection provided by the controller.  It is the responsibility of the 
installer to ensure the safety and EMC of any particular installation. 
GENERAL 
The information contained in this manual is subject to change without notice.  While every 
effort has been made to ensure the accuracy of the information, your supplier shall not be held 
liable for errors contained herein. 

Safety 
This controller complies with the European Low Voltage Directive 73/23/EEC,  by the 
application of the safety standard EN 61010. 

Electromagnetic compatibility 
This controller conforms with the essential protection requirements of the EMC Directive 
89/336/EEC, by the application of appropriate product specific international standards. 
This instrument satisfies the general requirements of the commercial and  industrial 
environments  defined in EN 61326.  For more information on product compliance refer to 
the Technical Construction File. 

Unpacking and storage 
The packaging should contain an instrument mounted in its sleeve, two mounting brackets for 
panel installation and an Installation & Operating guide.  Certain ranges are supplied with an 
input adapter. 
If on receipt, the packaging or the instrument are damaged, do not install the product but 
contact your supplier.   If the instrument is to be stored before use, protect from humidity and 
dust in an ambient temperature range of -20oC to +70oC. 
 
SERVICE AND REPAIR 
This controller has no user serviceable parts.  Contact your nearest Eurotherm agent for 
repair. 

Caution:  Charged capacitors 
Before removing an instrument from its sleeve, disconnect the supply and wait at least two 
minutes to allow capacitors to discharge.  Failure to observe this precaution will expose 
capacitors that may be charged with hazardous voltages.  In any case, avoid touching the 
exposed electronics of an instrument when withdrawing it from the sleeve. 
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Electrostatic discharge precautions 
When the controller is removed from its sleeve, some of the exposed electronic components 
are vulnerable to damage by electrostatic discharge from someone handling the controller.  To 
avoid this, before handling the unplugged controller discharge yourself to ground. 

Cleaning 
Do not use water or water based products to clean labels or they will become illegible.  
Isopropyl alcohol may be used to clean labels.  A mild soap solution may be used to clean 
other exterior surfaces of the product. 
 
INSTALLATION SAFETY REQUIREMENTS 

Safety Symbols 
Various symbols are used on the instrument, they have the following meaning:  

Caution, (refer to the  
accompanying documents)

Functional earth 
(ground) terminal!

 

The functional earth connection is not required for safety purposes but to ground RFI filters. 

Personnel 
Installation must only be carried out by suitably qualified personnel. 

Enclosure of live parts 
To prevent hands or metal tools touching parts that may be electrically live, the controller 
must be installed in an enclosure. 

Caution:  Live sensors 
All isolated inputs and outputs have reinforced insulation to provide protection against 
electric shock.  The non-isolated dc, logic and PDSIO outputs are all electrically connected to 
the main process variable input, (thermocouple etc.).  If the temperature sensor is connected 
directly to an electrical heating element then these non-isolated inputs and outputs will also 
be live.  The controller is designed to operate under these conditions.  However you must 
ensure that this will not damage other equipment connected to these inputs and outputs and 
that service personnel do not touch connections to these i/o while they are live.  With a live 
sensor, all cables, connectors and switches for connecting the sensor and non-isolated inputs 
and outputs must be mains rated. 

Wiring 
It is important to connect the controller in accordance with the wiring data given in this 
handbook.  Take particular care not to connect AC supplies to the low voltage sensor input or 
DC or logic inputs and output.  Only use copper conductors for connections (except 
thermocouple inputs) and ensure that the wiring 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. 
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Power Isolation 
The installation must include a power isolating switch or circuit breaker.  This device should 
be in close proximity to the controller, within easy reach of the operator and marked as the 
disconnecting device for the instrument. 

Earth leakage current 
Due to RFI Filtering there is an earth leakage current of less than 0.5mA.  This may affect the 
design of an installation of multiple controllers protected by Residual Current Device, (RCD) 
or Ground Fault Detector, (GFD) type circuit breakers. 

Overcurrent protection 
To protect the internal PCB tracking within the controller against excess currents, the AC 
power supply to the controller and power outputs must be wired through the fuse or circuit 
breaker specified in the technical specification. 
Voltage rating 
The maximum continuous voltage applied between any of the following terminals must not 
exceed 264Vac: 
• relay output to logic or dc sensor connections; 
• any connection to ground.  
The controller should not be wired to a three phase supply with an unearthed star connection.  
Under fault conditions such a supply could rise above 264Vac with respect to ground and the 
product would not be safe. 

Conductive pollution 
Electrically conductive pollution must be excluded from the cabinet in which the controller is 
mounted.  For example, carbon dust is a form of electrically conductive pollution. To secure a 
suitable atmosphere , fit an air filter to the air intake of the cabinet.  Where condensation is 
likely, for example at low temperatures, include a thermostatically controlled heater in the 
cabinet. 
This product has been designed to conform to BSEN61010 installation category II, pollution 
degree 2.  These are defined as follows:- 

Installation Category II 
The rated impulse voltage for equipment on nominal 230V supply is 2500V. 

Pollution Degree 2 
Normally only non conductive pollution occurs.  Occasionally, however, a temporary 
conductivity caused by condensation shall be expected. 
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Over-temperature protection 
When designing any control system it is essential to consider what will happen if any part of 
the system should fail.  In temperature control applications the primary danger is that the 
heating will remain constantly on.  Apart from spoiling the product, this could damage any 
process machinery being controlled, or even cause a fire. 
Reasons why the heating might remain constantly on include: 
• the temperature sensor becoming detached from the process; 
• thermocouple wiring becoming short circuit; 
• the controller failing with its heating output constantly on; 
• an external valve or contactor sticking in the heating condition; 
• the controller setpoint set too high. 
Where damage or injury is possible, we recommend fitting a separate over-temperature 
protection unit, with an independent temperature sensor, which will isolate the heating circuit. 
Please note that the alarm relays within the controller will not give protection under all failure 
conditions. 

Grounding of the temperature sensor shield 
In some installations it is common practice to replace the temperature sensor while the 
controller is still powered up.  Under these conditions, as additional protection against electric 
shock, we recommend that the shield of the temperature sensor is grounded.  Do not rely on 
grounding through the framework of the machine. 
 
INSTALLATION REQUIREMENTS FOR EMC 
To ensure compliance with the European EMC directive certain installation precautions are 
necessary as follows: 
• For general guidance refer to Eurotherm EMC Installation Guide, HA025464. 
• When using relay or triac outputs it may be necessary to fit a filter suitable for 

suppressing the emissions.  The filter requirements will depend on the type of load.  For 
typical applications we recommend Schaffner FN321 or FN612. 

• If the unit is used in table top equipment which is plugged into a standard power socket, 
then it is likely that compliance to the commercial and light industrial emissions standard 
is required.  In this case to meet the conducted emissions requirement, a suitable mains 
filter should be installed.  We recommend Schaffner types FN321 and FN612. 

Routing of wires 
To minimise the pick-up of electrical noise, the wiring for low voltage dc and particularly the 
sensor input should be routed away from high-current power cables.  Where it is impractical 
to do this, use shielded cables with the shield grounded at both ends.  In general keep cable 
lengths to a minimum. 
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Appendix C   Technical Specification 
Input 
  
Range +100mV and 0 to 10Vdc (auto ranging) 
Sample Rate 9Hz (110mS) 
Resolution <1μV for +100mV range, <0.2mV for 10Vdc range 
Linearity Better than 0.2oC 
Calibration accuracy The greater of 0.25% of reading or + 1oC or +1LSD 
User calibration Low and high offsets can be applied 
Input filter Off to 999.9 seconds 
Thermocouple types Refer to the ordering code sensor input table 
Cold junction 
compensation 

>30 to 1 rejection of ambient temperature changes in automatic 
mode.  Uses INSTANT ACCURACYTM cold junction sensing 
technology to eliminate warm up drift and to respond quickly to 
ambient temperature changes. 
External references 0, 45, and 50oC 

RTD/PT100 input 3-wire, Pt100 DIN43750.  Bulb current 0.3mA.  Up to 22Ω in each 
lead without error 

  
Digital Outputs  
Relay rating Min: 12V, 100mAdc.   Max:2A, 264Vac resistive 

Application:  heating, cooling, alarms or program event 
Single logic output 18Vdc, 20mA.  This output is not isolated from the main process 

value input. Application:  heating, cooling, alarms or program event 
Digital o/p functions As per the ordering code 
Triac rating 1A, 30 to 264Vac resistive (isolated) 
  
Analogue outputs 
Range Scaleable between 0-10Vdc  

0-20mA (non-isolated) 
Analogue output 
functions 

Refer to ordering code 

  
Control functions  
Control modes PID or PI with overshoot inhibition, PD, PI, P, or On/Off, or 

motorised valve control 
Cooling algorithms Linear, water (non-linear), fan (min on time), oil 
Tuning One shot (automatic tune of PID and overshoot inhibition 

parameters) and continuous adaptive tuning.  Automatic calculation 
of manual reset value when using PD control. 

Auto/manual control Bumpless transfer or forced manual output 
Setpoint rate limit 0.00 to 999.9 display units per second, minutes or hour 
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Alarms  
Number of alarms Four 
Alarm types Absolute high or low.  Deviation band, deviation high, deviation 

low.  Rate of change 
Alarm modes Latching or non-latching.  Blocking.  Energised or de-energised in 

alarm 
  
Setpoint programming 
Number of programs One or four 
Segments per 
program 

16 

Event outputs Up to two 
  
 
Communications (all modules are isolated) 
Modbus ® RS232,2-wire,RS 485 and 4 wire RS485 modules 
Baud rate 1200, 2400, 4800, 9600 and 19,200 baud 
  
PDSIO  
Slave input (isolated) Remote setpoint input with holdback to master 
Master output  Isolated from main PV.   Retransmission of setpoint, process value 

or output 
  
General  
Display Dual, 4 digit x 7 segment LED.  Up to two decimal places 
Supply 85 to 264Vac, 48 to 62 Hz, 10 W max OR 

24Vdc or ac -15%, +20%.  10W max 
Operating ambient 0 to 55oC and 5 to 90% RH non-condensing 
Storage temperature -10 to +70oC 
Panel sealing IP65 
Dimensions  48mm wide x 48mm high x 150mm deep 
Weight 250g 
EMC standards EN50081-2 & EN 50082-2 generic standards for industrial 

environments 
Safety standards Meets EN61010, installation category II (voltage transients must not 

exceed 2.5kV), pollution degree 2  
Atmospheres Not suitable for use above 2000m or in explosive or corrosive 

atmospheres.  Electrically conductive pollution must be excluded 
from the cabinet in which this controller is mounted 
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Appendix D   RoHS Statement 

Product group 2400

Table listing restricted substances

Chinese

产品
2400 铅 汞 镉 六价铬 多溴联苯 多溴二苯醚

印刷线路板组件 X O O O O O
附属物 O O O O O O
显示器 X O O O O O
模块 X O X O O O

O

X

English

Product
2400 Pb Hg Cd Cr(VI) PBB PBDE
PCBA X O O O O O

Enclosure O O O O O O
Display X O O O O O
Modules X O X O O O

O

X

Approval

Name: Position: Signature: Date:

Martin Greenhalgh Quality Manager

IA029470U470 (CN23172) Issue 1 Feb 07

Indicates that this toxic or hazardous substance contained in at least one of the homogeneous 
materials used for this part is above the limit requirement in SJ/T11363-2006. 

表示该有毒有害物质至少在该部件的某一均质材料中的含量超出SJ/T11363-2006 
标准规定的限量要求。

Toxic and hazardous substances and elements

Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for 
this part is below the limit requirement in SJ/T11363-2006. 

Restricted Materials Table

Restriction of Hazardous Substances (RoHS)

限制使用材料一览表
有毒有害物质或元素

表示该有毒有害物质在该部件所有均质材料中的含量均在SJ/T11363-2006 
标准规定的限量要求以下。
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