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Enhancements to Software Version 4

The following enhancements have been added to software versions 4.
¢ Isolated Single Logic Output Module

e Transducer Power Supply Module to provide 5 or 10Vdc to an external transducer. (Not
intended for melt pressure control)

¢ DeviceNet communications

e Linear over range limits are +5% of high instrument range and —5% of low instrument
range for all process input ranges (i.e. 0-20mA, 4-20mA, 0-10V)

e Sensor bresk or input open circuit faults are detected on al analogue inputs (PV1.PV2
and remote input channels)

e PV2aarm, full scale high and low limits default to maximum and minimum display
limits

e Deviation alarms are not inverted when direct acting control is selected. Alarm
behaviour when using reverse acting control is unchanged

«  ThePD track valve positioning parameter (Pd.Er) has been removed

Controllers Affected:-

Standard controllers —which include Version 4.11 or later
programmers with up to 4 programs

Setpoint programming controllerswithupto | Version 4.61 or later
20 programs

Profibus controllers —which include Version 4.32 or later
programmers with up to 4 programs

e The 10Amp output relay in module 4 is not available on controllers supplied after Jan 04

Related Information

¢ DeviceNet Communications Handbook part no. HA027506 which includes the
parameter address map.

«  Profibus Communications Handbook part no. HA026290

¢ EMC (Electromagnetic Compatibility) Installation Guide, part no. HA025464

These are available on www. eurotherm.co.uk.

ii Issue 10.0 Nov-04 Applies to 2408 and 2404 controller software version 4.0
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Chapter 1 INSTALLATION
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Figure 1-1 2408 1/8 DIN controller
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Figure 1-2 2404 1/4 DIN controller
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Outline dimensions Model 2408
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Outline dimensions of Model 2408 controller
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Figure 1-4 Outline dimensions Model 2404 controller

The electronic assembly of the controller plugsinto arigid plastic sleeve, which in turn fits
into the standard DIN size panel cut-out shown in Figures 1-3 and 1-4.

1-2 2408 and 2404 Controller
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INTRODUCTION

Models 2408 and 2404 are high stability, temperature or process controllers with self and
adaptive tuning. They have amodular hardware construction which accepts up to three plug-
in Input/Output modules and two interface modul es to satisfy awide range of control
requirements. Two digita inputs and an optional adarm relay are included as part of the fixed
hardware build.

The instruments are available as:
» standard controllers - which include a basic 8-segment programmer
Models 2408/CC and 2404/CC
» setpoint programming controllers: Models 2408/CP, P4, CM and
2404/CP, P4, CM
» motorised valve controllers - which include a basic 8-segment programmer
Models 2408/V C and 2404/VC
» setpoint programming motorised valve controllers: Models 2408/VP, V4, VM and
2404/VP,V4,VM

Befor e proceeding, please read the chapter called, Safety and EMC I nformation.

Controller labels

The labels on the sides of the controller identify the ordering code, the serial number, and the
wiring connections.

Appendix A, Understanding the Ordering Code, explains the hardware and software
configuration of your particular controller.

MECHANICAL INSTALLATION

To install the controller
1. Prepare the control panel cut-out to the size shown in Figure 1-3, or 1-4.
2. Insert the controller through the panel cut-out.

3. Spring the upper and lower panel retaining clipsinto place. Secure the controller in
position by holding it level and pushing both retaining clips forward.

Note: If the panel retaining clips subsequently need removing, in order to extract the
controller from the control panel, they can be unhooked from the side with either your fingers,
or ascrewdriver.

Unplugging and plugging-in the controller

If required, the controller can be unplugged from its sleeve by easing the latching ears
outwards and pulling it forward out of the sleeve. When plugging the controller back into its
sleeve, ensure that the latching ears click into place in order to secure the | P65 sealing.

2408 and 2404 Controller 1-3
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NEW SLEEVE DESIGN MKIII

From Jan-03 an improved design of 1/8 DIN long sleeve is shipped with al new 2408
controllers and indicators. (The month and year of manufacture are shown in the last two
pairs of digits of the instrument serial number).

Details

A new sealing gasket will befitted onto the instrument bezel ®. This gasket replaces the
gasket which was moulded into the front of the sleeve of all previous instruments.

The gasket previously moulded into the sleeve where it fits behind the panel is now supplied
asaseparateitem @.

Reasons for the Change

This change isto ensure that 1P65 sealing is reliably achieved and less physical effort is
required to insert the instrument into the new sleeve.

Recommendations

1. Aninstrument delivered after Jan 03 should be used with the sleeve supplied
2. If theinstrument isrequired to replace one aready in use, the existing sleeve should
also be replaced
3. A new instrument can be fitted into an existing sleeve by carefully removing gasket
® but 1P65 sealing will not be maintained
4. Anexisting instrument can be fitted into a new sleeve but P65 sealing will not be
maintained
Itis, however, possible to achieve IP65 sealing for 3 and 4 above. A gasket kit is available by
quoting Part No SUB24/GAS2408.
Then:-
5. Tofit anew instrument in an older sleeve carefully remove gasket ®. Replaceit
with the thinner (1.25mm) gasket from the kit
6. Tofit an existing instrument into a new sleevefit the thicker (1.6mm) gasket from
the kit between the instrument and the deeve
The seal @ supplied as a separate item with a new instrument, should be placed over the
sleeve prior to mounting it through the panel cut out as shown below:-

< Panel
Sleeve seal @ Instrument
New (supplied as a sleeve
Instrument separate item)

<— New gasket O fitted onto bezel

1-4 2408 and 2404 Controller
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ELECTRICAL INSTALLATION

This section consists of five topics:
e Rear termind layouts

»  Fixed connections

e Plug-in module connections

» Typica wiring diagrams

» Motorised valve connections.

WARNING
Y ou must ensurethat the controller iscorrectly configured for your application.
Incorrect configuration could result in damage to the process being controlled, and/or
personal injury. Itisyour responsibility, astheinstaller, to ensurethat the configuration
iscorrect. The controller may either have been configured when ordered, or may need
configuring now. See Chapter 6, Configuration.

Model 2408 rear terminal layout

M Line
8 85 to 264Vac 20 - 29Vac/dc
U E Neutral
L C
E a g Ground* IZ;I Ground*
Input 1
1 ’\él npu Low voltage supply
1 Input 2 ] . )
M Note: The plug-in sleeve supplied with
o) Common high voltage controllers are keyed to
D prevent a low voltage unit being inserted
U into them.
L
= \
2 C Alarm
) ' relay
i M
: "
[e) S
3l || s
U
L TIC
} PV RTD/Pt100

Figure 1-5 Rear terminal layout — Model 2408

* The ground connection is provided as areturn for internal EMC filters. It isnot required
for safety purposes, but must be connected in order to satisfy EMC requirements.

2408 and 2404 Controller 1-5
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All electrical connections are made to the screw terminals at the rear of the controller. If you
wish to use crimp connectors, the correct sizeis AMP part number 349262-1. They accept
wire sizesfrom 0.5 to 1.5 mm? (16 to 22 AWG). The terminals are protected by a clear
plastic hinged cover to prevent hands, or metal, making accidental contact with live wires.

Rear terminal layouts

The rear terminal layouts are shown in Figures 1-5 and 1-6. The right-hand column carries
the connections to the power supply, digital inputs 1 and 2, alarm relay and sensor input. The
second and third columns from the right carry the connections to the plug-in modules. The
connections depend upon the type of module installed, if any. To determine which plug-in
modules arefitted, refer to the ordering code and wiring data on the controller side labels.

20 - 29Vac/dc
Low voltage supply

Model 2404 rear terminal layout

fl NIE e
o 85 to 264Vac
O S D
U C
|:| L o E round*
E M
Input 1
O = o
S
1 Input 2
i —
M
(e} Common
H(sB D |8 HF| LC
U
L
- E ||2¢] Al —
I 2 I I E Alarm
5D 2D B { relay
Ol e —
(@] c RTD/Pt100
Ol Sl B
(o]
u M TIC
[ (| y ‘e
E s } PV
= . : - -

Figure 1-6 Rear terminal layout — Model 2404

1-6 2408 and 2404 Controller
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Sensor input connections
The connections for the various types of sensor input are shown below.

Thermocouple Resistance mA input Volts or mV inputs
thermometer
VI VI VI VI
2.490Q .

v+ v+ v+ current v+
sense PV
V- V- V- resistor V- =

Fig 1-7 Sensor input connections

PLUG-IN MODULE CONNECTIONS

Module 1, 2 and 3

Module positions 1, 2 and 3 are plug-in modules. They can be either two terminal modules of
the types shown in Figure 1-7, or four terminal modules of the types shown in Table 1-1.

The tables show the connections to each modul e and the functions that they can perform.
Module 1 is normally used for heating and module 2 for cooling athough the actua functions
will depend upon how the controller has been configured.

PDS modes

Table 1-8 refersto PDS modes 1 and 2.

PDS stands for ‘ Pulse Density Signalling’ Input/Output. Thisis a proprietary technique for
bi-directional transmission of analogue and digital data over a simple 2-wire connection.
PDS 1 mode uses alogic output module to control aTE10S solid state relay and provides a
load failure alarm.

PDS 2 mode uses alogic output module to control a TE10S solid state relay, provide
load/SSR failure alarms, and read back the load current for display on the controller.

2408 and 2404 Controller 1-7
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Two terminal modules

Note: Module 1 isconnected to terminals 1A and 1B
Module 2 is connected to terminals 2A and 2B
Module 3 is connected to terminals 3A and 3B.

Terminal identity

B C D Possible functions

>

Module type

Relay: 2-pin .J Unused Heating, cooling, alarm,
program event, valve

(2A, 264 Vac max.) -
raise, or valve lower

Logic - non-isolated + - Unused Heating, cooling, PDSIO
mode 1, PDSIO mode 2,

(18Vvdc at 20mA) program event

Triac Unused Heating, cooling,
program event, valve
Line Load

(1A, 30 to 264Vac) -
raise, or valve lower

DC output: Unused Heating, or cooling, or
- non-isolated + ~ retransmission of PV,

(10Vdc, 20mA max.) setpoint, or control output

Table 1-1 Two terminal module connections

Snubbers

The relay and triac modules have an internal 15nF/100Q ‘ snubber’ connected across their
output, which is used to prolong contact life and to suppress interference when switching
inductive loads, such as mechanica contactors and solenoid valves.

WARNING
When therelay contact isopen, or thetriac isoff, the snubber circuit passes 0.6mA at
110Vac and 1.2mA at 240Vac. You must ensurethat thiscurrent, passing through the
snubber, will not hold on low power electrical loads. It isyour responsibility asthe
installer to ensurethat this does not happen. If the snubber circuit isnot required, it can
be removed from therelay module (BUT NOT THE TRIAC) by breaking the PCB track
that runs crosswise, adjacent to the edge connector s of the module. This can be done by
inserting the blade of a small screwdriver into one of the two slotsthat bound it, and
twisting.

1-8 2408 and 2404 Controller
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Installation

Four terminal modules

Note: Module 1 is connected to terminas 1A, 1B, 1C and 1D
Module 2 is connected to terminals 2A, 2B, 2C and 2D
Module 3 is connected to terminals 3A, 3B, 3C and 3D

Module type

Terminal identity

D

Possible functions

Relay: changeover
(2A, 264 Vac max.)

A | B | ¢ ]
|N/O kN/CI

Heating, cooling,
alarm, or program
event output

DC control: Isolated
(10V, 20mA max.)

TN

Heating, or cooling

24Vdc transmitter
supply

+ -

To power process
inputs

Potentiometer input
100Q to 15KQ

+0.5Vdc

Motorised Valve
Position feedback

DC retransmission

+\\_

Retrans. of setpoint,
or process value

DC remote input or
Process Value 2
(Module 3 only)

0-10vdc |RT source

+100mV
0-20mA

COoM

Remote Setpoint
Second PV

Dual output modules

Dual relay _l Heating + cooling
(2A, 264 Vac max.) I\’—I I—\ Dual alarms
Valve raise &
lower

Dual Triac
(1A, 30 to 264Vac)

Line § Load

Line g Load

Heating + cooling
Valve raise &
lower

Dual logic + relay
(Logic is non-isolated)

I_\_I

Heating + cooling

Dual Logic + triac
(Logic is non-isolated)

TUL
TUL

Line E]' Load

Heating + cooling

Triple logic input and output modules - see ratings on the next page

Triple contact input Input 1 Input 2 Input 3 | Common
Triple logic input Input 1 Input 2 Input 3 | Common
Triple logic output Output 1 | Output 2 | Output 3 | Common Program events

2408 and 2404 Controller
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Module type Terminal identity Possible functions
A B C D
Isolated Logic + - This is a fully isolated module which can
Output be fitted in all three module slots. It may

be used for heating, cooling or events
outputs up to 18Vdc at 20mA.

Transducer + - This provides fully isolated 5 or 10Vdc to
Power Supply power external transmitters up to 20mA. It
can be fitted in module slots 1 and 2.

Table 1-2 Four terminal module connections

Connections for Process Value 2 in module position 3

The diagrams below show the connections for the various types of input.
Theinput will have been configured in accordance with the ordering code.

Thermocouple  Resistance mA input Volts or 10V inputs
thermometer mV inputs
3A 3A 3A Current 3A 3A s
sense
3B 3B 3B | resistor 3B 3B
2.49Q 0-10Vvdc

+ +

3C j 3C 3C j 3C o e 3c |
High

3D 3D 3D 3D fermvde 3D [—

Triple Logic Input and output ratings

1. Triplelogicinput (current sinking)
OFF state: -3to5Vdc
ON state: 10.8 to 30Vdc(max), at 2 to 8mA

2. Triple contact closure or open collector transistor input
Internally generated switching Vdc & mA: 15 to 19Vdc at 10 to 14mA

OFF state >28KQ input resistance
OFF state voltage >14Vdc
ON state <100Q resistance
ON state voltage <1.0vdc
3. Triplelogic output (current sourcing)
OFF state output 0to 0.7Vdc.
ON state output 12 to 13Vdc, at up to 8mA.

1-10 2408 and 2404 Controller
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Installation

COMMUNICATION MODULES 1 AND 2

All 2408 and 2404 controllers can be fitted with up to two plug-in communications modules.

Only one of the two modules can be for serial communications and this will normally be
installed in position COMMS 1 (although it is possible to install the serial communications
module in position COMMS 2. Serial communications may be configured for either Modbus

or El bisynch protocol.

Itisalso possibleto fit a PDS modulein one or other of these positions.

Possible module types are shown in the table below.

Communications module 1

Terminal identity (COMMS 1)

Module type HA HB HC HD HE HF
2-wire EIA-485 serial - - - Common A (+) B (-)
communications

ElA-232 serial - - - Common Rx Tx
communications

4-wire EIA-485 serial - A B’ A B
communications (Rx+) | (Rx-) Common (Tx+) (Tx-)
PDS Setpoint retransmission - - - - Signal | Common
Communications module 2 Terminal identity (COMMS 2)

Module type JD JE JF

PDS Setpoint retransmission - Signal Common
PDS Setpoint input - Signal Common

Table 1-3 Communication modules 1 and 2 connections

2408 and 2404 Controller
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Wiring of 2-wire EIA-485 serial communications link

Local
Earth

Local
Earth

2-wire EIA-485 is a connection which allows up to 32
controllers to be multi-dropped from a single communications
link over a distance of up to 1.2Km. To ensure reliable
operation of the communications link, (without data
corruption due to noise or line reflections) the connections
between the controller should be made using a twisted pair of
wires inside a screened cable with the connections
terminated with resistors in the manner shown in this
diagram. This diagram also shows the use of a KD485
converter to connect the EIA-485 link into a standard EIA-232
computer port.

Eurotherm Universal

Communications Interface

KD485

Series 2000
Controller

Local
Earth

Local Local Local

fg‘n’g”f Ground Ground

Zone 1 Zone 2

Local
Earth ¥ | ~—1T—_....... . A L\

Ground Barrier | Com \ / Controller

Zone 1
Local
Earth Local Earth

Local

Ground

Zone 1

one Up to 32 S2000 controllers or For reasons of safety
Interface Units may do not connect to
Local | be included on the network local earth here.
Earth N~——
Leeo.@----AJHE )
xt:i’ B Series 2000
HF Controller

Area 1 Com | 1p
Note:

All resistors are 220 ohm 1/4W carbon composition.

Local grounds are at equipotential. Where equipotential is not available wire into
separate zones using a galvanic isolator.
Use a repeater (KD845) for more than 32 units.

Figure 1-9 EIA-485 wiring

2408 and 2404 Controller
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Installation

DeviceNet

Instruments fitted with software versions 4 onwards can be fitted with DeviceNet
communications. The following shows the wiring connections for DeviceNet.

Terminal
Reference

CAN
Label

Color

Chip

Description

HA

V+

Red

DeviceNet network power positive terminal. Connect
the red wire of the DeviceNet cable here. If the
DeviceNet network does not supply the power,
connect to the positive terminal of an external 11-25
Vdc power supply.

HB

CAN_H

White

DeviceNet CAN_H data bus terminal. Connect the
white wire of the DeviceNet cable here.

HC

SHIELD

None

Shield/Drain wire connection. Connect the
DeviceNet cable shield here. To prevent ground
loops, ground the DeviceNet network in only one
location.

HD

CAN_L

Blue

DeviceNet CAN_L data bus terminal. Connect the
blue wire of the DeviceNet cable here.

HE

Black

DeviceNet network power negative terminal.
Connect the black wire of the DeviceNet cable here.
If the DeviceNet network does not supply the power,
connect to the negative terminal of an external 11-25
Vdc power supply.

HF

Connect to instrument earth

Note: Power taps are recommended to connect the DC power supply to the DeviceNet trunk
line. Power tapsinclude:

» A Schottky Diode to connect the power supply V+ and allows for multiple power

supplies to be connected.

»  2fusesor circuit breakersto protect the bus from excessive current which could damage

the cable and connectors.

»  Theearth connection, HF, to be connected to the main supply earth terminal.

2408 and 2404 Controller
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Example of Devicenet Wiring

121Q terminating
resistor required if not
fitted internally

L
Red / 2400 Controller —N
v =[] v
CAN-H 4 ||t E
——={8] cann
; 1
Drain 3 || :>-— Drain
Blu —d |
CAN-L 2 ——— o1 cant
v- 1 Blk
]| v
Typical Interface HF | (SLAVE)
Card (MASTER) Address 11
2400 Controller
— N
-HA +
Network M Y
—t—L
Supply ——
24Vdc (+1%) S B :IHC N
250mV p-p —T 1
Ripple —T—+—L |
V- |
HE | V-
HF | (SLAVE)
Address N+1

* Fit 121Q resistor to
last instrument in the
Daisy chain to chain
further
instruments

To configure DeviceNet Communications see Chapter 6.

1-14 2408 and 2404 Controller
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Installation

ProfiBus Wiring

Controllers supplied with model humbers 2408f and 2404f are fitted with ProfiBus
communications modules fitted in the H slot. Further details of ProfiBus communicationsis
given in Appendix E and the ProfiBus Communications handbook part number HA026290.

This handbook can be downloaded from www.eurotherm.co.uk.

HA

HB

HC

HD

HE

F][F][3][E][E][3]

HF

Station 1
Not connected

Shield

VP (+5Vdc Voltage Potential)
B (Rx/Tx +ve)

A (Rx/Tx -ve)

DGND (Digital ground)

2408f or 2404f controller

Intermediate statioris

HA

HB

ac ac
O O

EOA B

I N N SHELD |

| B

Twisted

§ pair

A B

| B

: Twisted

: pair

| T

. A B
3900 D:
2200 [

Last station only requires 390Q D:
terminating resistors

Last Station
Not connected

Shield

VP (+5Vdc Voltage Potential)
B (Rx/Tx +ve)

A (Rx/Tx -ve)

DGND (Digital ground)
2408f or 2404f controller

2408 and 2404 Controller
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TYPICAL WIRING DIAGRAM

Line Neutral
Cooling Controller
Power Fuse Fuse 2A(T)
1A(T) : |
m Logic E I
heating ]
ﬁ output m 1
ﬁ']_
1D C ||[HD] LA -
i ol Il |1
@ Triac m
cooling g
@ output ¢
|
|
- (I
0 e
o}
3B D C ||[3D
i I
L M
S
Heating power fuse
(load dependent)
© Solid State O
Relay *
O+ y O
Cooling Heater \/
Solenoid T/C

Fig 1-10 Typical wiring diagram, Model 2408 Controller

For logic drive capability see following chart:-

1-16 2408 and 2404 Controller
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Installation

Logic Drive Fan Out

The logic outputs from the 2400 series controllers are capable of driving more than one solid
state relay (SSR) in series or paralel. The following table shows the number of SSRswhich
can be driven depending on type of SSR. S= Series; P = Pardldl.

Drive SVDA RVDA TE10S 425S
mA
Logic Logic Logic Logic Logic Logic
DC DC DC 10V 24V 20mA
Logic 18V@2 | 4S6P 4S 3P 3S2pP 3S3P 1S2P 6S 1P
0
Triple | 12Vv@9 | 3S3P 2S1P 2S1P 2S1P 1 4S1P
logic
450 TC1027 | TE200S | TC2000 | RS3D
CE CE A
Standard | TTL Multi- LogicV | Logic Logic Logic
drive DC DC DC
Logic 2S3P 1S2P 6S 1P 3S3P 3S3P 3S1P 4S 2P
Triple | 1 1 4S1P 2S1P 2S1P 0 0
logic
2408 and 2404 Controller 1-17
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MOTORISED VALVE CONNECTIONS

Motorised valves will normally be wired either to dua relay, or dua triac, output modules
installed in the Module 1 position, or to single channel relay and triac outputsinstalled in
Module positions 1 and 2. In the latter case, the convention isto configure output 1 asthe

raise output and output 2 as the lower output.

Depending on the configuration, control of the valveis achieved in one of three ways:

1. With no position feedback potentiometer.

2. With afeedback potentiometer used to monitor the valve's position. It does not

influence the control.

3. With afeedback potentiometer, where the valve' s position is controlled in response to the

signal fromiit.

J; Line

85 to 264Vac

]: Neutral

Ground

Input 1

Input 2

Common

—® Motor supply @ ‘H
Dual
relay, or
triac,
output
module
= -
y
............... HE
Mos
b 1
U
= [
Motorised 2 E
valve l 2 D
2D,
|
" )
38 Pot 8 o
Motor | |4 B Input M
Feedback Module M
Potentiometer D S
(Optional) - 2

Alarm
relay

RTD/Pt100

Fig 1-11 Motorised valve connections

2408 and 2404 Controller
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Chapter 2 OPERATION

This chapter has nine topics:

» FRONT PANEL LAYOUTS

* BASIC OPERATION

*» OPERATING MODES

* AUTOMATIC MODE

» MANUAL MODE

* PARAMETERS AND HOW TO ACCESS THEM
* NAVIGATION DIAGRAM

» PARAMETER TABLES

« ALARMS

2408 and 2404 Controller
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FRONT PANEL LAYOUTS

2408
Output 1 »| OP 1 || OP 2 |« Output 2
l" ’ l , I , eeer
-n ‘= -’ @ -’

Lower readout

) Remote setpoint /
Setpoint 2 ~ | _— comms (flashing)

I~ L1
™A SP2 || REM |4«
Auto mode —_| - | Program running

\\(5 AUTO|[ RUN \gf
> LMAN|[HOLD| &

1

I=ljiel 4| BN

Run/Hold

| Program in Hold

Auto/Man button

Manual mode

Page Scroll Down Up
Button Button Button Button

Figure 2-1 Model 2408 front panel layout

2404

Output 2

Output 1 >

Upper readout

1ggﬂ<{mem

Remote setpoint/

Setpoint 2 __| | | :
‘\ / commes(flashing)
Auto/Man SP2 || REM
button 1 I Run/Hold button
Auto mode » [AUTO @ @ RUN | < Program running
Manual mode > | MAN HOLD| « Program in Hold
(O] [¢] 2] [2]
f
I
Page Scroll Down Up
Button Button Button Button

Figure 2-2 Model 2404 front panel layout

2408 and 2404 Controller
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Button or Name Explanation
indicator
When lit, it indicates that the output installed in
OP1 Output 1 module position 1 is on. This is normally the
heating output on a temperature controller.
When lit, it indicates that the output installed in
OoP2 Output 2 module position 2 is on. This is normally the
cooling output on a temperature controller.
. When lit, this indicates that setpoint 2, (or a
SP2 Setpoint 2 setpoint 3-16) has been selected.
. When lit, this indicates that a remote setpoint input
REM Remote setpoint has been selected.
‘REM’ will also flash when communications is
active.
When pressed, this toggles between automatic
and manual mode:
« If the controller is in automatic mode the AUTO
@ Auto/Manual light will be lit.
button « If the controller is in manual mode, the MAN
light will be lit.

The Auto/Manual button can be disabled in
configuration level.

fros) ©

Run/Hold button

» Press once to start a program (RUN light on.)

» Press again to hold a program (HOLD light on)

» Press again to cancel hold and continue running
(HOLD light off and RUN light ON)

» Press and hold in for two seconds to reset a
program (RUN and HOLD lights off)

The RUN light will flash at the end of a program.

The HOLD light will flash during holdback or when
a PDS retransmission output is open circuit.

Page button

Press to select a new list of parameters.

Scroll button

Press to select a new parameter in a list.

o) |[=] ]I

Down button

Press to decrease a value in the lower readout.

g

|

Up button

Press to increase a value in lower readout.

Figure 2-3 Controller buttons and indicators
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BASIC OPERATION

Switch on the power to the controller. It runs through a self-test sequence for about three
seconds and then shows the measured temperature, or process value, in the upper readout and
the target value, called the setpoint, in the lower readout. Thisis called the Home display.

2404

Measured temperature
r‘ E t ’ or process value
‘- L ]

E I-’ <4— Setpoint
%CD @%

0] ©] &) [=]

Figure 2-4 Home display

Y ou can adjust the setpoint by pressing the @ or @ buttons. Two seconds after releasing
either button, the display blinks to show that the controller has accepted the new value.

OP1 will light whenever output 1isON. Thisisnormally the heating output when used asa
temperature controller.
OP2 will light whenever output 2is ON. Thisisnormally the cooling output when used as a
temperature controller.

Note: Y ou can get back to this display at any time by pressing and together.
Alternatively, you will always be returned to this display if no button is pressed for 45
seconds, or whenever the power is turned on.

Alarms

If the controller detects an alarm condition, it flashes an alarm message in the Home display.
For alist of al the alarm messages, their meaning and what to do about them, see Alarms at
the end of this chapter.
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OPERATING MODES

The controller has two basic modes of operation:

» Automatic mode in which the output is automatically adjusted to maintain the
temperature or process value at the setpoint.

e Manual mode in which you can adjust the output independently of the setpoint.

Y ou toggle between the modes by pressing the AUTO/MAN button. The displays which
appear in each of these modes are explained in this chapter.

Two other modes are also available:

* Remote Setpoint mode, in which the setpoint is generated from an external source.
In this mode, the REM light will be on.

e Programmer mode which is explained in Chapter 5, Programmer Operation.
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AUTOMATIC MODE

You will normally work with the controller in automatic mode. 1f the MAN light is on, press
the AUTO/MAN button to select automatic mode. The AUTO light comes on.

of, the target setpoint.)

Power on
The Home display

l Check that the AUTO light is on.

-, ~ ™7 The upper readout shows the measured temperature.

,— I—, l , The lower readout shows the setpoint.

- e To adjust the setpoint up or down, press (4] or (¥J.

E g l7 (Note: If Setpoint Rate Limit has been enabled, then the
o lower readout will show the active setpoint. If (4] or

@;I‘@@ is pressed, it will change to show and allow adjustment

Press once.

— Display units
E I_ B A single press of (<] will flash the display units for 0.5
_'. seconds, after which you will be returned to the Home
n] I- display.
L Flashing of the display units may have been disabled in
configuration in which case a single press will take you

SIE] sra ght to the display shown below.

X2 Press twice
’-“ % Output power demand
U 'J The % output power demand is displayed in the lower
readout. Thisisaread-only value. You cannot adjust it.
I Bg IJ Press [ and (=] together to return to the Home display.
G2
Press

Pressing (] from the Output Power display may access further parameters. These may bein
this scroll list if the ‘ Promote’ feature has been used (see Chapter 3, Edit Level). When you
reach the end of this scroll list, pressing will return you to the Home display.
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MANUAL MODE

If the AUTO light is on, press the AUTO/MAN button to select manual mode. The MAN
light comes on.

Power on The Home display
l Check that the MAN light is on.
. The upper readout shows the measured temperature, or
-’ ~ ™ process value. Thelower readout shows the % output.
I—, ’ ’ To adjust the output, press (4] or (WJ.
- e (Note: If Output Rate Limit has been enabled, then the
‘j ar lower readout will show the working output. |f (&J or
U MR N ispressed, it will change to show and allow adjustment of,
~ =] the target output.)

Press once.

- - Display units

‘_’ I_ l’ A single press of [<] flashes the display units for 0.5

| _'._ seconds, after which you are returned to the Home display.
Flashing of the display units may have been disabled in
configuration, in which case asingle press will take you
straight to the display shown below.

Press twice.

Setpoint
To adjust the setpoint value, press (] or (¥].

[GIC]=I£]

Press .

Pressing from the Output Power display may access further parameters. These may bein
this scroll list if the ‘ Promote’ feature has been used (see Chapter 3, Edit Level). When you
reach the end of this scrall list, pressing will return you to the Home display.
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PARAMETERS AND HOW TO ACCESS THEM

Parameters are settings, within the controller, that determine how the controller will operate.
For example, alarm setpoints are parameters that set the points at which alarmswill occur.
For ease of access, the parameters are arranged in lists as shown in the navigation diagram on
Pages 2-10 and 2-11. Thelistsare:

Homelist PID list Communications list
Run list Motor list Information list
Programming list Setpoint list Access list.
Alarmist Input list

Autotune list Output list

Each list hasa‘List Header’ display.
List header displays

[

, , <+— List name
K3

-

-

"t 1]
, '_ <——Always displays ‘L1 Sk’

L) L
Lol

Figure 2-5 Typical list header display

A list header can be recognised by the fact that it always shows ‘L1 SE” in the lower readout.
The upper readout is the name of thelist. In the above example, ‘AL’ indicates that it is the
Alarm list header. List header displays are read-only.

To step through thelist headers, press[2]. Depending upon how your controller has been
configured, a single press may momentarily flash the display units. If thisisthe case, a
double press will be necessary to take you to the first list header. Keep pressing to step
through the list headers, eventually returning you to the Home display.

To step through the parameter s within a particular list, press (].

When you reach the end of the list, you will return to the list header.

From within alist you can return to the current list header at any time can by pressing (2.
To step to the next list header, press([&] once again.
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Parameter names

In the navigation diagram, each box shows the display for a selected parameter.
The Operator parameter tables, later in this chapter, list all the parameter names and their
meanings.

The navigation diagram shows al the parameters that can, potentially, be present in the
controller. In practice, alimited number of them appear, as aresult of the particular
configuration.

The shaded boxes in the diagram indicate parameters that are hidden in normal operation. To
view all the available parameters, you must select Full accesslevel. For more information
about this, see Chapter 3, Access Levels.

Parameter displays

, ' " <4—— Parameter name
A -

' '-‘ '-‘ <4— Parameter value

Figure 2-6 Typical parameter display

Parameter displays show the controller’s current settings. The layout of parameter displaysis
always the same: the upper readout shows the parameter name and the lower readout its value.
In the above example, the parameter nameis {FSL (indicating Alarm 1, full scale low), and
the parameter valueis 10.0.

To change the value of a parameter

First, select the required parameter.

To change the value, press either (a] or [(¥J. During adjustment, single presses change the
value by one digit.

Keeping the button pressed speeds up the rate of change.

Two seconds after releasing either button, the display blinks to show that the controller has
accepted the new value.
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NAVIGATION DIAGRAM (PART A) (The parameters that appear depend upon how

the controller has been configured)

Home Run Prog_rar(n)mer Alarm Autotune PID Motor
List List® List List List List List® @
2ol Prol AL A P d E
a0 O LS L 'f.ugré =L e
v \ 4 A v A 4 A v
200 Pri Prln {---2 EunE LSP Em
o | ! 100 OFF 500 Elil
v v v v v v v
gOrP SERE Hb c---2 drA SEE I nt
ooo run OFF 0 OFF Pid.{ OFF
v v v v v . 2. v
m-A PSP Hb U J---2 drAE Pb bAck
Auto 20 20 5 0A 5 OFF
v v v v v v v
AmPS cwe rmPlU|  |4---2 Adc b mPE
5 { Hour g mAn 300 Auko
v v v v v v
L, d SEL dwl U HY | kd Ubr
{ { Hour { [HH dwn
v v v R 2 v
SEYP YL HY 2 rESC rES
rmPr { { oo 0o
Y : H‘: 3 i H *b
R 2 SEE{E SEG“: ! HCHEE;. fiko
rHE% ¥ v v v v
S A ELE EYPE H¥ Y Lcbd Lcb
c2oo rmPr { E’utn E’uf:n
PI'E': L — v * * *
SU o [EGE | [tbE | [eELZ| | [FELL
cod OFF 100 100
FRSE d,_,,: v v 5 v
— ! FAEE| | AG|  |[FFPh | |Pb2
v ] no ili 0
ouktn SECA v v v
OFF 31 [5EGn FFE-| | (B2
v v 2 0 300
. ol | [EwPE FFdu| | [Ed2
CELd EYPE dwEH {0oo 500
vES dukll |- Figure 2-7a Navigation diagram (Part A)
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NAVIGATION DIAGRAM (PART B)

Setpoint Input Output Comms Information Access
List List List List List List
b = )
5P P oP cmb 1 nFo RCLS
L 5t o e e S I Y g
o o | oy e | o o | Ooooo o o |
. \ ‘L .
v
CSEL FiLE OPLo Addr d 5P codE
5P OFF 0o { Skd PRSS
v v v v v
L-r FLEZ OPH Loll Loko
Loc OFF ooo an OPE-
v v v v
5P CAL OPrr LolH
200 FRCE OFF 1000
v v v v
GP2 The parameters | |FOP LalA
oo that follow oo 500
v depend upon the v v v v
controller [YCH| | [CYCL]  [LoGE] | | wOP
SP3 configuration. 2nn ol oon oo
5}:(,) 5 Refer to the v v v v
i | |paametertable. | gy | hwer| (o | | [FFOP
configured| | They cover: user g g oo [
calibration & the v v v v
v 2nd PV input H
osp| | bl | okl (€S ] | [POR,
: v | ¥ v v
¥ HC db CE ) OP
rmtu.'ﬂ: il "5 i
v : v ¥ v
AE SbOP dOP
"o Not oog L
otes:
v 1. These lists are present only in controllers with the programming
feature.
LDC'% 2. The last three characters depend upon the type of alarm
configured.
*, 2 3. This list is only present in motorised valve controllers.
SPL 4. Absolute setpoint limits are set in configuration, see Chapter 6.
v H The shaded boxes are normally hidden in Operator level. To
CP H |:| see all the available parameters you must select Full level.
See Chapter 3, Access Levels.
000
Eor = dtonal Figure 2-7b Navigation diagram (Part B)
or additional
parameters - see tables
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PARAMETER TABLES

| Name | Description
Home list
Home Measured value and Setpoint
P % Output level
SP Target setpoint (if in Manual mode )
m-A Auto-man select
AmPS Heater current (With PDSIO mode 2)
L, d Customer defined identification number

+ Extra parameters, if the ‘Promote’ feature has been used (see Chapter 3, Edit Level).

run Program run list — Present only in setpoint programming controllers
Prli Active program number (Only on Y, or 20, program versions)
SERE Program status (OFF, run, hol.d, HbAc, End)

PSP Programmer setpoint

[yt Number of cycles remaining in the program

GEL Active segment number

SEYP Active segment type

SECE Segment time remaining in the segment units

EGE Target setpoint

rALE Ramp rate (if a rate segment)

PrhGE Program time remaining in hours

FASE Fast run through program (na / YES)

oukn Event output states (UFF /an) (not 8-segment programmer)
S¥nc Segment synchronisation (no / "l"ES) (not 8-segment programmer)

SEL Flash active segment type in the lower readout of the home display (na / ‘r‘ES)
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| Name | Description

Proli Program edit list — Present only in setpoint programming controller.

For a fuller explanation of these parameters refer to Chapter 5

Prin Select program number (Only on Y, or 20, program versions)

Hb Holdback type for the program as a whole (if configured)(0FF, La, Hi , or bAnd)

Hb U Holdback value (in display units)

rmPl Ramp units (5Ec, m n, or Hour) [for both rmP.r and rmPE type segments]

duwl U Dwell units (5Ec, m n, or Hour)

[YLn Number of program cycles ( { to 999, or ‘cank")

CELAn Segment number

EYPE Segment type:(End) (rmPs=ramp rate) (-mP E=ramp time) (dwE!!) (GEEP) (cALL)

The following parameters depend on the EYPE selected, as shown below.

End |rmPr [rmPE |dwEl! [SEEP|cALL

Hb Holdback type: OFF Lo, Hi , or bAnd
|EGE 0o| 0 O Target setpoint for a ‘rmP’ or ‘SEEP’ segment
rAEE g Ramp rate for a ‘rmPr segment
Idur o | d ‘dwE} ! time / Time to target for a ‘rmPE’ segment
Prlin O |cALLed Praliram number
le¥en O |No. of cycles of cALL ed program
||:|u|:n g g g g u Event output: OFF ion (not 8-segment programmer)
S¥nc O|lo0|0O0|CO Segment synchronisation: no/YES (not 8-seg progn)
[EndE | O End of prog - dwE}!!, FSEE, 5 OP

[Pur

Power level in end segment
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[Name |Description | [Name [Description
AL Alarm list Pod  [PIDlist
- -- |Alarm 1 setpoint value LSP | if Gain Scheduling has been
2--- |Alarm 2 setpoint value enabled (see Chapter 4), this
J--- | Alarm 3 setpoint value parameter sets the PV below
m I val which ‘Ps d. {' is active and above
-~ - - |Alarm 4 setpoint value which ‘Pr d2' is active.
" e e et | (GEE {71 g TorP 2 s
table: YPe- P Pb Proportional Band (5EE &)
m " S— . (in display units)
Alarm 1 Hysteresis (d?splay un?ts) b Integral Time in secs  (SEE 1)
HY Alarm 2 Hysteres!s (dfsplay unfts) kd Derivative Time in secs (SEE :')
H¥ 3 Alarm 3 Hysteres!s (d?splay un?ts) ~ES Manual Reset (%) (SEI: p)
HY Y | Alarm 4 Hysteresis (display units) Heb Cutback High (GEE 1)
LbE Loop Break Time in minutes Leb Cutback Low (SEE )
d AL |Enable Diagnostic alarms ‘na’ / rELL |Relative Cool Gain (GEE 0
wES PbZ Proportional Band (5EE 2)
Alarm types table b2 Integral Time in secs _ (SEE 2)
-FSL | PV Full scale low alarm kde Derivative Time in secs (5EE 2)
-FSH | PV Full scale high alarm rES2 | Manual Reset (%) (GEE 2)
~dEy | PV Deviation band alarm Heb@ | cutback High GEE D)
-dH PV Deviation high alarm LebZ2 | Cutback Low (5EE 2)
-dlo [PV Deviation low alarm rEL2 |[Relative Cool Gain (5EE 2)
-LLr |Load Current low alarm The following three parameters are used for
-HCr Load Current high alarm cascade control. If this facility is not being
d, then they can be ignored.
-FL2 |Input 2 Full Scale low alarm used, Y 9
P . FFPb |SP, or PV, feedforward propband
-FHZ |Input 2 Full Scale high alarm FE —
-LOP | working Output low alarm Er |Feedforward trim %
ing utpu® ‘o FFdu |PID feedforward limits + %
-HOP | working Output high alarm
-LSP | working Setpoint low alarm mkr Motor list - see Table 4-3
-HSP | Working Setpoint high alarm Em Valve travel time in seconds
Y-AE |Rate of change alarm (AL 4 only) ! nkE | Valve inertia time in secs
AL - bAck | Vvalve backlash time in secs
"'E ABtotiElls, mPE Minimum ON time of output pulse
Eun One-s.hot autotune enable Ubr Valve sensor break strategy
drA Adaptive tune enable
drAE | Adaptive tune trigger level in
display units. Range =1 to 9999
Rdc Automatic Droop Compensation
(PD control only)
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[Name |Description

| |Name |Description

5P Setpoint list P | Input list - continued
GSEL  [select SP {to 5P B, depending The next 3 parameters appear if User
on configuration Calibration has been enabled. (Refer to
- 1 E Chapter 7.) By default they are hidden
r Local_( oc) or remote (~mE) when in Operator level. To prevent
setpoint select unauthorised adjustment, we recommend
SP { |Setpoint one value that they are only made available in Ful L
SP 2 |Setpoint two value access level. =
rmSP | Remote setpoint value CAL FH."’: - reinstates the factory
—— calibration and disables User
rmkE | Remote setpoint trim calibration. Next 2 parameters
rAE Ratio setpoint will not appear.
Lock |Local setpoint trim ‘USEr’ - reinstates any previously
op | Setpoint 1 low fimit set User calibration. All
clpoint 1 fow imi parameters below now appear.
5P __H_|Setpoint 1 high limit [ALS |selected calibration point -
GP2L | Setpoint 2 low limit ‘nanE’, P IL o PIH, y PEL,
SP2H | Setpoint 2 high limit s PEH
SPrr  |Setpoint Rate Limit RdJ* | User calibration adjust, if CAL.S =
HbEY |Holdback Type for setpoint rate WPl PRy PEL PR
limit FF, Lo, Hi , or bAnd) OFS.1 |1P1 calibration offset
Hb Holdback Value for setpoint rate OF52 |[IP2 calibration offset
;_l,n’_ﬂg in display units. (HbEY # m. { IP1 measured value (at terminals)
) mii 2 IP2 measured value (at
terminals), if DC input in Module 3
' P Input list position
F)LE IP1 filter time constant (0.0 - CJC. 1 |1P1 cold junction temp. reading
999.9 seconds). £ L2 |1P2 cold junction temp. reading
FLEE IP2 filter time constant (00 - L, . { IP1 linearised value
999.9‘s‘econds). L2 IP2 linearised value
H, J P | Transition of control between LG
Lol P |1 P.land) P2 f configured) LSL _Shows‘thpe c',urre‘ntilg/ selected PV
’ The transition region is set by the input -4 . " or’
values of Lot P and *Hi } P * Do not make adjustments using the Ad J
PV =1 P. { below Lol P’ parameter unless you wish to change the
PV = P2 above H | P controller calibration.
F. i Derived function, (if configured)
FZ pv=(F.Ix)Ply+F2x Po).
F. I and *F 2" are scalars with the
range -9.99 to 10.00
PU, P |selectsy P.!'ory P2
Continued in next column
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[Name |Description

y nFa |Information list
aP |Output list dh 5P | Configure lower readout of Home
Does not appear if Motorised Valve control display to show:
) 03 Valve position
configured. Ckd . .
OPLo | Low power fimit (%) Aopc Standard - dls_play setpoint
Ph, High power limit (%) Ug Load current in amps
= — Output
OPrr Output Rate Limit (% per sec) CEAE Program status
FOP Forced output level (%) PrGE Program time remaining in
[¥Y[H |Heat cycle time (0.2S to 999.9S) hours
hYSH [Heat hysteresis (display units) L1 2 Process value 2
onkH |Heat output min. on-time (secs) rAE  Ratio setpoint
Auto (0.05S), or 0.1 - 999.9S Prli  Selected program number
[YLCL |Cool cycle time (0.2S to 999.9S) r5P  Remote setpoint
R¥YGL | Cool hysteresis (display units) LobLl |PV minimum
onk[ | Cool output min. on-time (secs) LolH | PV maximum
Auto (0058), or 0.1 -999.9S LDEH PV mean value
HC db Heat;cool deadband (display LoD FE | Time PV above Threshold level
units - -
L ol | PV Threshold for Timer Log
S .
SbOP | Sensor Break Output Power (%) Continued in next column
cmS Commes list IN |D o
Addr | Communications Address ame escription
y nFa |Information list - continued
cmS DeviceNet (additional ~ESL |[Logging Reset - YES/no’
par.ameters) The following set of parameters is for
NMwSGE |Indicates network status diagnostic purposes.
run Network connected and w DF‘ Working output
operational FE 0P |Feedforward com
] ponent of output
rdy Network connected but not -
operational ug PID output to motorised valve
oFFL | Network not connected
RLLS |Access List
codE | Access password
Lioko |Gotolevel - OPEr, Full , Ed E or
conF
ConF | Configuration password
2-16 2408 and 2404 Controller
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ALARMS

Alarm annunciation

Alarms are flashed as messages in the Home display. A new aarmisdisplayed as adouble
flash followed by a pause, old (acknowledged) alarms as a single flash followed by a pause.

If there is more than one alarm condition, the display cycles through al the relevant alarm
messages. Table 2-1 and Table 2-2 list al of the possible alarm messages and their meanings.

Alarm acknowledgement and resetting
Pressing both and at the same time will acknowledge any new alarms and reset any
latched alarms.

Alarm modes

Alarms will have been set up to operate in one of several modes, either:

* Non-latching, which means that the alarm will reset automatically when the Process
Valueisno longer in the alarm condition.

» Latching, which means that the alarm message will continue to flash even if the alarm
condition no longer exists and will only clear when reset.

» Blocking, which means that the alarm will only become active after it hasfirst entered a
safe state on power-up.

Alarm types
There are two types of darm: Process alarms and Diagnostic alarms.

Process alarms
These warn that there is a problem with the process which the controller is trying to control.

Alarm . Alarm .
Display What it means Display What it means
_FSL* [PV Full Scale Low alarm _FL2* |Input 2 Full Scale Low alarm
_FSH* [PV Full Scale High alarm _FHZ+ |Input 2 Full Scale High alarm
_dEu* [PV Deviation Band alarm _LOP+ | Working Output Low alarm
_dH = [PV Deviation High alarm _HOP+ | Working Output High alarm
_dLo* [PV Deviation Low alarm _LGP+ | Working Setpoint Low alarm
_LLr* |Load Current Low alarm _HGP+ | Working Setpoint High alarm
_H[,—* Load Current High alarm YAk | PV Rate of change alarm
Always assigned to Alarm 4

* |n place of the dash, thefirst character will indicate the alarm number.
Table 2-1 Process alarms
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Diagnostic alarms
Theseindicate that afault existsin either the controller or the connected devices.

Display | What it means What to do about it
shows

EEEr Electrically Erasable This fault will automatically take you into
Memory Error: Configuration level. Check all of the
The value of an operator, configuration parameters before returning to
or configuration, Operator level. Once in Operator level, check all
parameter has been of the operator parameters before resuming
corrupted. normal operation. If the fault persists, or occurs

frequently, contact your supplier

Shr Sensor Break: Check that the sensor is correctly connected.
Input sensor is unreliable
or the input signal is out of
range.

Lbr Loop Break Check that the heating and cooling circuits are
The feedback loop is open | working properly.
circuit.

LdF Load failure This is an alarm generated by feedback from a
Indication that there is a TE10S solid state relay (SSR) operating in
fault in the heating circuit PDSIO mode 1 - see Chapter 1, Electrical
or the solid state relay. Installation. It indicates either an open or short

circuit SSR, blown fuse, missing supply or open
circuit heater.

S8rF Solid state relay failure This is an alarm generated by feedback from a
Indication that there is a TE10S solid state relay (SSR) operating in
fault in the solid state PDSIO mode 2 - see Chapter 1, Electrical
relay. Installation. It indicates either an open or short

circuit condition in the SSR.

HEer F Heater failure This is an alarm generated by feedback from a
Indication that there is a TE10S solid state relay (SSR) operating in
fault in heating circuit. PDSIO mode 2 - see Chapter 1, Electrical

Installation. It indicates either a blown fuse,
missing supply, or open circuit heater.

CEDP Current Transformer Open | Indicates that the PDS input is open circuit.
Circuit Mode 5 only

CESh Current Transformer Short | Indicates that the PDS input is short circuit
Circuit Mode 5 only

HwEr Hardware error Check that the correct modules are fitted.

Indication that a module is
of the wrong type,
missing, or faulty.

2-18
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nas o No I/0 This error message normally occurs when pre-
None of the expected 1/0O configuring a controller without installing any of
modules is fitted. the required 1/0 modules.
rmEF Remote input failure. Check for open, or short circuit wiring on the
Either the PDSIO input, or | PDSIO, or remote DC, input.
the remote DC input, is
open or short circuit
LLLL Out of range low reading | Check the value of the input.
HHHH Out of range high reading | Check the value of the input.
Err i Error 1: ROM self-test fail Return the controller for repair.
Erre Error 2: RAM self-test fail Return the controller for repair.
Err3 Error 3: Watchdog fail Return the controller for repair.
Err4 Error 4: Keyboard failure Switch the power off and then on, without
Stuck button, or a button touching any of the controller buttons.
was pressed during power
up.
ErrS Error 5: Faulty internal Check printed circuit board interconnections. If
communications. the fault cannot be cleared, return the controller
for repair.
Errb Digital filter chip faulty or Return the controller for repair.
loose board inside
controller
Err1 PV id failure/PSU failure Return the controller for repair.
ErrB Module 1 id error Faulty or loose module or may be isolation
problem
Err9 Module 2 id error Faulty or loose module or may be isolation
problem
ErrA Module 3 id error Faulty or loose module or may be isolation
problem
dCF DC output fail Return the controller for repair
EuEr Tune error — shown If any | Check response time of process: check that the
one stage of the auto- sensor has not failed: check that the loop is not
tuning process exceeds broken. Acknowledge by pressing ‘page’ key
two hours and ‘scroll’ key together
Phbr Potentiometer break Check that the feedback potentiometer is

correctly connected or the pot is not open circuit

Table 2-2 Diagnostic alarms
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Chapter 3 ACCESS LEVELS

This chapter describes the different levels of access to the operating parameters within the
controller.

There are three topics:

+ THE DIFFERENT ACCESS LEVELS
¢ SELECTING AN ACCESS LEVEL

« EDIT LEVEL

THE DIFFERENT ACCESS LEVELS

There are four access levels:
» Operator level, which you will normally use to operate the controller.
* Full level, which is used to commission the controller.

» Edit level, which is used to set up the parameters that you want an operator to be able to
see and adjust when in Operator level.

» Configuration level, which is used to set up the fundamental characteristics of the
controller.

Access Display [What you can do Password
level shows Protection
Operator OPE~ In this level, operators can view and adjust the No
value of parameters defined in Edit level (see
below).
Full Full In this level, all the parameters relevant to a Yes

particular configuration are visible. All alterable
parameters may be adjusted.

Edit Ed E In this level, you can determine which Yes
parameters an operator is able to view and
adjust in Operator level. You can hide, or
reveal, complete lists, individual parameters
within each list and you can make parameters
read-only or alterable. (See Edit level at the
end of this chapter).

Configuration conF This special level allows access to set up the Yes
fundamental characteristics of the controller.

Figure 3-1 Access levels
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SELECTING AN ACCESS LEVEL

Accessto Full, Edit or Configuration levelsis protected by a password to prevent
unauthorised access.
If you need to change the password, see Chapter 6, Configuration.

Access list header
Press (5] until you reach the access list header ‘ACLS .

Wy

e

(LG~ ]A]
Press[)

Password entry

r

ir The password is entered from the ‘codE’ display.
Coor Enter the password using (] or ¥J. Once the correct password
- — has been entered, there is atwo second delay after which the lower
I" readout will change to show ‘PASS” indicating that access is now
L unlocked.
[GI=I&A] 'Il'qhefpass number is set to * " when the controller is shipped from
the factory.

Note; A specia case existsif the password has been set to T In
this case access will be permanently unlocked and the lower
readout will always show ‘PASS".

Press [2] to proceed to the ‘hok o’ page.

(If an incorrect password has been entered and the controller is
still ‘locked’ then pressing (<] returns you to the ‘HCL S’ list
header.)

Access to Read-only Configuration

Fromthis display, pressing (2] and (] together will take you
into Read-Only Configuration without entering a password. This
will allow you to view all of the configuration parameters, but not
adjust them. If no button is pressed for ten seconds, you will be
returned to the Home display. Alternatively, pressing 2] and
together takes you immediately back to the Home display.
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l Level selection
- The ‘Loko’ display allows you to select the required
{J - I_ - access level.

U N Use @] and (7] to select from the following display
g ) codes OPEr: Operator level
) UI_ L Full: Full level

Ed E: Editlevel
S :
DI conF: Configuration level

Press (2]

you will be returned to the ‘ACL S’ list header in the level

F,I' L- L-, If you selected either OPEr’, ‘Ful L’ or Edi b’ level
(L -
) that you chose. If you selected ‘conF’, you will get a

L) 5 L‘ display showing ‘L onF’ in the upper readout (see below).
[CIZ2]
Alternative path if
‘conF’ selected Configuration password
v When the ‘ConF’ display appears, you must enter the
,- — Configuration password in order to gain access to this
) ,:’ n I— level. Do this by repesting the password entry procedure
- described in the previous section.
I I_-, l_" l; The configuration password is set to ‘2’ when the
) - controller is shipped from the factory. If you need to
~1[=] change the configuration password, see Chapter 6,

Configuration.

Press
\ 4
- Configuration level
) ,-' L’ I- Thefirst display of configuration is shown. See Chapter

- 6, Configuration, for details of the configuration

r F parameters.

Lon For instructions on leaving configuration level, see

Chapter 6, Configuration.
[OICIEIE] ® g

Returning to Operator Level

To return to operator level from either Ful L’ or ‘Ed E’ level, repeat entry of the password
and sdlect ‘OPEr on the Dok o’ display.

In‘Ed b level, the controller will automatically return to operator level if no buttonis
pressed for 45 seconds.
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EDIT LEVEL

Edit level is used to set which parameters you can view and adjust in Operator level. It also
gives access to the ‘ Promote’ feature, which allows you to select and add (‘ Promote’) up to
twelve parameters into the Home display list, thereby giving simple access to commonly used
parameters.

Setting operator access to a parameter

First you must select Ed) E level, as shown on the previous page.

OnceinEd E level, you select alist, or a parameter within alist, in the same way as you
would in Operator, or Full, level — that is to say, you move from list header to list header by
pressing [0, and from parameter to parameter within each list using (<],

However, in Edit level what is displayed is not the value of a selected parameter, but a code
representing that parameter’s availability in Operator level.

When you have sdlected the required parameter, use (4] and (Y] buttons to set its availability
in Operator level.

There are four codes:

ALEFr Makesaparameter aterablein Operator level.

PO Promotes a parameter into the Home display list.

rEAd Makesa parameter, or list header, read-only (it can be viewed but not altered).
HI dE  Hides aparameter, or list header.

For example:
’I— L' I The parameter selected is Alarm 2, Full Scale Low
) !_ - ) .
" L C It will be alterable in Operator level
(GG IIE]

Hiding or revealing a complete list

To hide acomplete list of parameters, all you haveto do is hide thelist header. If alist
header is selected, only two selections are available: ~EAd and H! dE.

(Itisnot possible to hide the ‘ALL S list, which always displays the code: ‘Li SE*.)

Promoting a parameter

Scroll through the lists to the required parameter and choose the ‘P00’ code. The parameter
is then automatically added (promoted) into the Home display list. (The parameter will aso
be accessible, as normal, from the standard lists.) A maximum of twelve parameters can be
promoted. Promoted parameters are automatically ‘alterable’.

Please note, in the ‘P00 Ly SE, the parameters from segment number (5EL.n) onwards
cannot be promoted.
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Chapter 4 TUNING

Before tuning, please read Chapter 2, Operation, to learn how to select and change a
parameter.

This chapter has five topics:

¢ WHAT IS TUNING?

+ AUTOMATIC TUNING

¢ MANUAL TUNING

+ COMMISSIONING OF MOTORISED VALVE CONTROLLERS
+ GAIN SCHEDULING

WHAT IS TUNING?

In tuning, you match the characteristics of the controller to those of the process being
controlled in order to obtain good control. Good control means:

» Stable, ‘straight-line’ control of the temperature at setpoint without fluctuation

* No overshoot, or undershoot, of the temperature setpoint

»  Quick response to deviations from the setpoint caused by externa disturbances, thereby
rapidly restoring the temperature to the setpoint value.

Tuning involves calculating and setting the value of the parameterslisted in Table 4-1. These
parameters appear in the Py d’ list.

Parameter | Code Meaning or Function

Proportional Pt The bandwidth, in display units, over which the output power is
band proportioned between minimum and maximum.

Integral time ks Determines the time taken by the controller to remove steady-

state error signals.

Derivative time kd Determines how strongly the controller will react to the rate-of-
change of the measured value.

High Cutback Hecb The number of display units, above setpoint, at which the
controller will increase the output power, in order to prevent
undershoot on cool down.

Low cutback Lch | The number of display units, below setpoint, at which the
controller will cutback the output power, in order to prevent
overshoot on heat up.

Relative cool rEL Only present if cooling has been configured and a module is
gain fitted. Sets the cooling proportional band, which equals the Pb
value divided by the EL value.

Table 4-1 Tuning parameters
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AUTOMATIC TUNING

Two automatic tuning methods are provided in the 2408 and 2404:

¢ A one-shot tuner, which automatically sets up theinitial values of the parameters listed
in Table 4-1 on the previous page.

e Adaptive tuning, which continuously monitors the error from setpoint and modifies the
PID values, if necessary.

One-shot Tuning

The ‘one-shot’ tuner works by switching the output on and off to induce an oscillation in the
measured value. From the amplitude and period of the oscillation, it calcul ates the tuning
parameter values.

If the process cannot tolerate full heating or cooling being applied during tuning, then the
level of heating or cooling can be restricted by setting the heating and cooling power limitsin
the ‘0P list. However, the measured value must oscillate to some degree for the tuner to be
able to calculate values.

A One-shot Tune can be performed at any time, but normally it is performed only once during
theinitial commissioning of the process. However, if the process under control subsequently
becomes unstable (because its characteristics have changed), you can re-tune again for the
new conditions.

It is best to start tuning with the process at ambient temperature. This allows the tuner to
calculate more accurately the low cutback and high cutback values which restrict the amount
of overshoot, or undershoot.

How to tune
1. Set the setpoint to the value at which you will normally operate the process.
2. Inthe‘Abun’ ligt, sdlect ‘FunE’ and setit to ‘on’.

3. Pressthe Page and Scroll buttons together to return to the Home display. The display will
flash ‘tunE’ to indicate that tuning isin progress.

4. The controller induces an oscillation in the temperature by first turning the heating on,
and then off. Thefirst cycleis not complete until the measured value has reached the
required setpoint.

5. After two cycles of oscillation the tuning is completed and the tuner switches itself off.

6. The controller then calculates the tuning parameters listed in Table 4-1 and resumes
normal control action.

If you want ‘ Proportional only’, ‘PD’, or ‘PI’ control, you should set the ‘b1 " or ‘kd’
parameters to OFF before commenci ng the tuning cycle. The tuner will leave them off and
will not calculate a value for them.
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Typical automatic tuning cycle

Temperature
Setpoint

Time

Calculation of the cutback values

Low cutback and High cutback are values that restrict the amount of overshoot, or
undershoot, that occurs during large step changes in temperature (for example, under start-up
conditions).

If either low cutback, or high cutback, is set to ‘Aub o’ the values are fixed at three times the
proportiona band, and are not changed during automatic tuning.

Adaptive tune

Adaptive tuning is a background algorithm, which continuously monitors the error from
setpoint and analyses the control response during process disturbances. If the algorithm
recognises an oscillatory, or under-damped, response it recalculates the Pb, ki and Ed
values.

Adaptive tune is triggered whenever the error from setpoint exceeds atrigger level. This
trigger level is set in the parameter ‘dr Ak, which isfound in the Autotune list. The valueis
in display units. It isautomatically set by the controller, but can aso be manually
re-adjusted.

Adaptive tune should be used with:
1. Processes whose characteristics change as a result of changesin the load, or setpoint.
2. Processes that cannot tolerate the oscillation induced by a One-shot tune.

Adaptive tune should not be used:

1. Wherethe processis subjected to regular external disturbances that could mislead the
adaptive tuner.

2. On highly interactive multiloop applications. However, moderately interactive loops,
such as multi-zone extruders, should not give a problem.
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MANUAL TUNING

If for any reason automatic tuning gives unsatisfactory results, you can tune the controller

manually. There are anumber of standard methods for manual tuning. The one described

here isthe Ziegler-Nichols method.

With the process at its normal running temperature:

1. Setthelntegral Time ks ' and the Derivative Time ‘kd’ to OFF.

2. Set High Cutback and Low Cutback, ‘Hch’ and ‘Lcb’, to ‘Auko’.

3. Ignorethe fact that the temperature may not settle precisely at the setpoint.

4. If thetemperatureis stable, reduce the proportional band ‘Pb’ so that the temperature just
starts to oscillate. If the temperature is already oscillating, increase the proportional band
until it just stops oscillating. Allow enough time between each adjustment for the loop to
stabilise. Make a note of the proportional band value ‘B’ and the period of oscillation
‘T

5. Set the Pb, ti, td parameter values according to the calculations given in Table 4-2.

Type of control Proportional Integral time ‘ti’ Derivative time
band ‘Pb’ ‘td’
Proportional only 2xB OFF OFF
P + | control 2.2xB 0.8xT OFF
P + 1+ D control 1.7xB 0.5xT 0.12xT

Table 4-2 Tuning values
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Setting the cutback values

The above procedure sets up the parameters for optimum steady state control. If unacceptable
levels of overshoot or undershoot occur during start-up, or for large step changesin
temperature, then manually set the cutback parameters ‘Lch’ and ‘Heb'.

Proceed asfollows:

1. Set thelow and high cutback values to three proportional bandwidths (that isto say, Lcb
=Hcb =3 x Pb).

2. Notetheleve of overshoot, or undershoot, that occurs for large temperature changes (see
the diagrams below).

In example (a) increase ‘L cb’ by the overshoot value. In example (b) reduce ‘Lch’ by the
undershoot value.

Example (a)

Temperature

N

~ Overshoot Setpoint

,,,,,,,,,,

Example (b)
Temperature

¢ Setpoint
Undershoot

Time

Where the temperature approaches setpoint from above, you can set ‘Heh' in asimilar
manner.
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Integral action and manual reset

In afull three-term controller (that is, aPID controller), theintegral term ‘ti’ automatically
removes steady state errors from the setpoint. If the controller is set up to work in two-term
mode (that is, PD mode), theintegral term will be set to ‘OFF’. Under these conditions the
measured value may not settle precisely at setpoint. When theintegral termis set to ‘ OFF
the parameter manual reset (code 'rES5") appearsintheP) d Ly Sk’ in ‘Ful L’ level. This
parameter represents the value of the power output that will be delivered when the error is
zero. You must set this value manually in order to remove the steady state error.

Automatic droop compensation (Adc)

The steady state error from the setpoint, which occurs when the integral term is set to ‘OFF
is sometimes referred to as ‘droop’. ‘Adc’ automatically calculates the manual reset valuein
order to remove thisdroop. To use this facility, you must first allow the temperature to
stabilise. Then, in the autotune parameter list, you must set ‘Adc’ to ‘cALc’. The controller
will then calculate a new value for manual reset, and switch *Hdc’ to 'mAn’.

‘Adc’ can be repeated as often as you require, but between each adjustment you must allow
time for the temperature to stabilise.

Tune Error

If any one stage of the automatic tuning process is not completed within two hours a
diagnostic alarm will occur. The display shows EUEr - Tune Error.

This alarm could occur if:

1. The processto be tuned has a very slow response time

2. The sensor hasfailed or isincorrectly aligned

3. Theloop isbroken or not responding correctly
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MOTORISED VALVE CONTROL

The 2408 and 2404 can be configured for motorised valve control as an aternative to the
standard PID control agorithm. This algorithm is designed specifically for positioning
motorised valves.

These are ordered pre-configured as Model numbers:

2408/V C and 2404/V C motorised valve controllers
2408/V P and 2404/V P motorised valve controllers with a single setpoint programmer
2408/V 4 and 2404/V 4 motorised valve controllers storing four setpoint programs.
2408/VM and 2404/VM motorised valve controllers storing twenty setpoint programs.

Figure 1-11 in Chapter 1 shows how to connect a motorised valve controller. The control is
performed by delivering open, or close, pulsesin response to the control demand signal.

The motorised valve algorithm can operate in one of three ways:

1. The so-called boundless mode, which does not require a position feedback potentiometer
for control purposes; athough one can be connected and used purely to display the
valve's position.

2. Bounded, (or position), control mode, which requires afeedback potentiometer. Thisis
closed-loop control determined by the valve's position.

The desired control modeis selected inthe s nSE’ list in configuration level.

The following parameter list will appear in the navigation diagram shown in Chapter 2, if
your controller is configured for motorised valve control.

| Name | Description | values |
mkr Motor list Min Max | Default
Em Valve travel time in seconds. 0.1 Peaa [HH 300
This is the time taken for the valve to travel from
its fully closed position to its fully open position.
I nk Valve inertia time in seconds. OFF c2ob OFF
This is the time taken for the valve to stop moving
after the output pulse is switched off.
bAck Valve backlash time in seconds. OFF 200 OFF
This is the minimum on-time required to reverse
the direction of the valve. i.e. the time to
overcome the mechanical backlash.
mPE Output pulse minimum on-time, in seconds. Auko | 00D Auto
Ubr Valve sensor break strategy. rESE, uP, dwn rESE
Table 4-3 Motorised valve parameter list
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COMMISSIONING THE MOTORISED VALVE CONTROLLER

The commissioning procedure is the same for both bounded and boundless control modes,
except in bounded mode you must first calibrate the position feedback potentiometer, as
described in the section below.

Proceed as follows:

1. Measurethetime taken for the valve to be raised from its fully closed to its fully open
position and enter this as the value in seconds into the ‘Em’ parameter.

2. Setall the other parameters to the default values shown in Table 4-3.

The controller can then be tuned using any of the automatic, or manual, tuning procedures
described earlier in this chapter. As before, the tuning process, either automatic or manual,
involves setting the values of the parametersin Table 4-1. The only difference with
boundless control isthat the derivative term ‘Ed’, although present, will have no effect.

Adjusting the minimum on-time ‘mPE’

The default value of 0.2 seconds is satisfactory for most processes. If, however, after tuning
the process, the valve activity is excessively high, with constant oscillation between raise and
lower pulses, the minimum on-time can be increased.

The minimum on-time determines how accurately the valve can be positioned and therefore
the control accuracy. The shorter the time, the more precise the control. However, if the
timeis set too short, process noise will cause an excessively busy valve.

Inertia and backlash settings

The default values are satisfactory for most processes, i.e. ‘OFF .

Inertiaisthe time taken for the valve to stop after the output pulseisturned off. If this
causes a control problem, the inertia time needs to be determined and then entered into the
parameter, ! nk’. Theinertiatime s subtracted from the raise and lower output pulse
times, so that the valve moves the correct distance for each pulse.

Backlash is the output pulse time required to reverse the direction of the valve, i.e. thetime
taken to overcome the mechanical backlash of the linkages. If the backlash is sufficient to
cause a control problem, then the backlash time needs to be determined and then entered into
the parameter, ‘bAc b’

The above two values are not part of the automatic tuning procedure and must be entered
manually.

CALIBRATING THE POSITION FEEDBACK POTENTIOMETER

Before proceeding with the feedback potentiometer calibration, you should ensure, in
configuration level, that module position 2 (2A), or 3 (AA), hasitss d’ indicating ‘Pak. *,
(meaning Potentiometer Input). Continue to scroll down the module configuration list.
‘Func’ should be set to *UPa5’, *UAL L must be set to ‘0 and ‘LUAL H' to* 100"

Exit from configuration and you are now ready to calibrate the position feedback
potentiometer. Proceed as follows.

1. In Operator level, pressthe AUTO/MAN button to put the controller in Manua mode.

2. Drivethevalveto itsfully open position using A .

3. Press[2] until yougetto's P-Ly Sk,

4. Press(<]togettoPCAL-OFF .
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o

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

Press[[A] or (W] toturn ‘PCAL to ‘on’.
Press (<] and the upper readout indicates ‘Pak .

Press[4] or (W] togetto‘Pok-3AH . (Assuming that the Potentiometer Input
Module isin module position 3.)

Press[(“Jtogoto 'Ll-no’.

Press (4] or (¥ to see*LO-YES’, which starts the calibration procedure.
Calibration is complete when the display returnsto ‘Gl -no’.

Press (2] and (] together to return directly to the Operator level.
The controller should till bein Manual mode.

Drive the valve to its fully closed position using (Y.

Press (& until you getto s P-Ly SE'.

Press[ ] to get to ‘PCAL -OFF.

Press[ 4 Jor (Y] toturn‘PCAL to‘on’.

Press (2] and the upper readout indicates ‘Pok .

Press[ 4 Jor [¥]to getto‘Pok-3AL o’

Press[“Jtogoto*Ll-no’.

Press[(4] or (v to see*GI-YES’, which starts the calibration procedure.
Calibration is complete when the display returnsto ‘G -no’.

Press (2] and (<] together to return directly to the Operator level.
Press the AUTO/MAN button to place the controller in AUTO and the calibration of the
position feedback potentiometer is now complete.
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GAIN SCHEDULING

Gain scheduling is the automatic transfer of control between one set of PID values and
another. In the case of the 2408 and 2404 controllers, thisis done at a presettable process
value. Itisused for the more difficult to control processes which exhibit large changesin
their response time or sensitivity at, for example, high and low temperatures, or when heating
or cooling.

The 2408 and 2404 has two sets of PID values. Y ou can select the active set from either a
digital input, or from a parameter in the PID list, or you can transfer automatically in gain
scheduling mode. The transfer is bumpless and will not disturb the process being controlled.

To use gain scheduling, follow the steps bel ow:

Stepl: Enable in configuration level

Gain scheduling must first be enabled in Configuration level.
E Goto the! nSE ConF list, select the parameter G5ch, and
setitto YES.

Lle ]2 ]

Step 2: Set the transfer point
Once gain scheduling has been enabled, the parameter £1.5P

E SP will appear at the top of the Py d listin Ful L accesslevel.
. This sets the value at which transfer occurs. PID1 will be

active when the process value is below this setting and PID2
when the process valueis aboveit. The best point of
transfer depends on the characteristics of the process. Set a
value between the control regions that exhibit the greatest

OO B[] change

Step 3: Tuning

Y ou must now set up the two sets of PID values. The values can be manualy set, or
automatically tuned as described earlier in this chapter.  When tuning automatically you must
tune twice, once above the switching point 1.5P and again below the switching point. When
tuning, if the process value is below the transfer point [1.5P the calculated values will
automatically be inserted into PID1 set and if the process value is above [1.5P, the calculated
values will automatically be inserted into PID2 set.
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Chapter 5 PROGRAMMER OPERATION

This chapter deals with the setpoint programming option. All 2408 / 2404 instruments have
abasic 8-segment programmer built-in as standard. This facility must be enabled by the user,
as explained in the section, Configuring the Programmer.

Other programmer versions are listed below, and have 16-segments in each program.
16-segment programmer with:

asingle program: Models 2408/CP and 2404/CP.

four stored programs: Models 2408/P4 and 2404/P4.

twenty stored programs: Models 2408/CM and 2404/CM.
16-segment Motorised Valve programmer with:

asingle program: Models 2408/V P and 2404/VP.

four stored programs: Models 2408/V 4 and 2404/V 4.

twenty stored programs: Models 2408/VM and 2404/VM.

The 8-segment programmer differs from the other programmersin that it will not provide
event outputs and program synchronisation. Otherwise they al operate in the same way.

There are eight topics:

+  WHAT IS SETPOINT PROGRAMMING?

+  PROGRAMMER STATES

*  RUNNING A PROGRAM FROM THE RUN LIST

*  RUNNING A PROGRAM USING THE RUN/HOLD BUTTON

+  AUTOMATIC BEHAVIOUR

+ CONFIGURING THE PROGRAMMER

+ CONFIGURING DIGITAL INPUTS TO SELECT PROGRAM NUMBER

+ CREATING A NEW PROGRAM, OR MODIFYING AN EXISTING PROGRAM.

To understand how to select and change parametersin this chapter you need to have read
Chapter 2, Operation and Chapter 3, Access Levels.
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WHAT IS SETPOINT PROGRAMMING?

Many applications need to vary temperature, or process value, with time. Such applications
need a controller which varies a setpoint as a function of time; al 2408 and 2404 models can
do this.

The setpoint is varied by using a setpoint program. Within each 2408 and 2404 controller,
there is a software module called the programmer, which stores one, or more, such programs
and drives the setpoint according to the selected program. The programis stored as a series
of ‘ramp’ and ‘dwell’ segments, as shown bel ow.

Setpoint A —
N
N

»
|

Time

Fig 5-1 Setpoint profile

(If the 8-segment programmer is being used, then the information in the next paragraph does not apply.)
In each segment you can define the state of up to eight (8) digital outputs, each of which can
be used to trigger external events. These are called event outputs and can drive either relay,
logic, or triac outputs, depending on the modulesinstalled.

A program is executed either, once, repeated a set number of times, or repeated continuously.
If repeated a set number of times, then the number of cycles must be specified as part of the
program.
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There are five different types of segment:

Ramp

The setpoint ramps linearly, from its current value
to a new value, either at a set rate (called ramp-rate
programming), or in a set time (called time-to-target
programming). You must specify the ramp rate or the
ramp time, and the target setpoint, when creating or
modifying a program.

Dwell / \

The setpoint remains constant for a specified
period.

Step

The setpoint steps instantaneously from its current
value to a new value.

Call

The main program calls another program as a
subroutine. The called program then drives the
setpoint until it returns control to the main program.
This facility is available on those controllers with 4, or
20, stored programs.

End

The program either ends in this segment, or
repeats. You specify which is the case when you
create, or modify, the program (see the final topic in
this chapter). When the program ends, the
programmer is put into either, a continuous Dwell
state with all outputs staying unchanged, or the Reset
state, or to a settable power level.

Table 5-1 Segment Types
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PROGRAMMER STATES

The programs have five states: Reset, Run, Hold, Holdback and End.

State

Description

Indication

Reset

In Reset, the programmer is inactive and the
controller behaves as a standard controller, with the
setpoint determined by the value set in the lower
readout.

Both the RUN and
HOLD lights are OFF

Run

In Run, the programmer varies the setpoint
according to the active program.

RUN light on

Hold

In Hold, the program is frozen at its current point. In
this state you can make temporary changes to any
program parameter (for example, a target setpoint, a
dwell time, or the time remaining in the current
segment). Such changes will only remain
effective until the program is reset and run
again, when they will be overwritten by the
stored program values.

Note: When a program is running, you cannot alter
acALL ed program until it becomes active within
that program.

HOLD light on

Holdback

Holdback indicates that the measured value is
lagging the setpoint by more than a preset amount
and that the program is in Hold, waiting for the
process to catch up. See Holdback in the section
on Automatic behaviour later this chapter.

HOLD light flashes

A master controller can re-transmit a setpoint value
to a number of slave units using PDSIO setpoint
retransmission. Any of the slave units can generate
a holdback signal which will also flash the HOLD
light. Holdback will also occur if the PDSIO output is
open circuit. This can be disabled in configuration
by selecting the Pd5 output as 5PnH - ‘setpoint
retransmission without holdback’

HOLD light flashes

End

The program is complete.

RUN light flashes

Table 5-2 Program States
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RUNNING A PROGRAM FROM THE RUN LIST
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Temporary changes

The Run List

From the Home display, press(&] until you reach the ‘run’ list
header.

Press

Program number

This display only appears on programmers that can store more
than one program. Use (] or to select the required program
number, from 1 to 4, or 1 to 20, depending on the particul ar
controller.

Alternatively, the program number can be selected remotely, using
digital inputs on therear terminals.  See the section on
Configuring Digital Inputsto Select a Program Number for
information on how thisis done.

Press

Status selection

Use @] or (] to select:

e run: Run program.
+ hold: Hold program.
« [OFF: Program reset.

After two seconds, the lower readout blinks and the chosen stateis
now active.

To return to the Home display press and together.

Other parameters

To access the other parametersin the ‘run’ list, continue to press
(). These parameters are shown in the ‘Program run list’ in
Chapter 2, Parameter Tables. They show the current status of the
active program.

Temporary changes can be made to the parameters in this ‘run’ list, (for example a setpoint,
ramp rate, or an unelapsed time), by first placing the programmer into ‘hol d’. Such changes
remain active only for the duration of the segment; the segment parameters will revert to their
origina (stored) values whenever the segment is re-executed.
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RUNNING A PROGRAM USING THE RUN/HOLD BUTTON

If you are using a4, or 20, program version of the controller, you must first select the number
of the program that you want to run. Do thisin the ‘run’ list — see the previous topic,
Running a program from the Run list.

Then:

Press once to run a program (RUN light on)
RUN / HOLD Press again to hold a program (HOLD light on)
© button Press again to cancel hold and continue running
(HOLD light off, RUN light on)

Press and hold in for two seconds to reset a
program (RUN and HOLD lights off).

Note: The RUN/HOLD button can be disabled, either when ordering the controller, or
subsequently in configuration. Thiswill force you to operate the programmer from the ‘run’
list al thetime. The main advantage of this method isthat it will reduce the chance of
accidentally changing the state of a program.

AUTOMATIC BEHAVIOUR

The preceding topics explain how to operate the programmer manually.
The following topics cover aspects of its automatic behaviour: Servo, Holdback and Power
Failure.

Servo

When a programis RUN, the setpoint can start either from the initial controller setpoint, or
from the process value. Whichever it is, the starting point is called the ‘servo’ point and you
set it up in configuration. When the program starts, the transition of the setpoint to its starting
point is called ‘servoing'.

The normal method isto servo to the process value, because this will produce a smooth and
bumpless start to the process. However, if you want to guarantee the time period of the first
segment, you should set the controller to servo to its setpoint.

Holdback

As the setpoint ramps up, or down (or dwells), the measured value may lag behind, or deviate
from, the setpoint by an undesirable amount. ‘Holdback’ is available to freeze the program at
its current state, should this occur. The action of Holdback is the same as a deviation alarm.
It can be enabled, or disabled. Holdback has two parameters - a value and a type.

If the error from the setpoint exceeds the set “holdback’ value, then the Holdback feature, if
enabled, will automatically freeze the program at its current point and flash the HOLD light.
When the error comes within the holdback value, the program will resume normal running.

There are four different Holdback types. The choice of type is made by setting a parameter
when creating a program, and may be one of the following:—
‘OFF - Disables Holdback - therefore no action is taken.

5-6 2408 and 2404 Controller



Installation and Operation Handbook Programmer Operation

‘Lo’ - Deviation Low Holdback holdsthe program back when the process variable
deviates below the setpoint by more than the holdback value.
‘Hi ' - Deviation High Holdback holds the program back when the process variable

deviates above the setpoint by more than the holdback value.

‘bAnd’ - Deviation Band Holdback is acombination of the two. It holds the program back
when the process variable deviates either above, or below, the setpoint by more
than the holdback value.

Thereisasingle Holdback Value which applies to the whole program.  However, the
Holdback type and whether or not it is enabled, can be applied to the program as awhole, or
individually in each segment.

Power failure

If power islost and then restored, while a program is running, the behaviour of the
programmer is determined by the setting of the parameter ‘Puwr F' Power fail strategy in
Programmer configuration. This can have one of three settings:.— conk (Continue), rmPh
(Ramp from PV), or r SEE (Reset).

If ‘conk’ is selected, then when power is restored the program continues from where it was
interrupted when power was lost. All parameters, such as the setpoint and time remaining in
the active segment, will be restored to their power-down values. For applications that need to
bring the measured process value to the setpoint as soon as possible, thisis the best strategy.

If ‘rmP.b’ is selected, then when power is restored the setpoint starts at (‘servosto’) the
current measured value, and then ramps to the target setpoint of the active segment at the last
ramp rate used by the program. This strategy provides a smoother recovery. The two
diagrams below illustrate the respective responses, Fig 5-2 if power fails during a dwell
segment and Fig 5-3if it fails during aramp segment.

Segment dwell

Setpf)int time = t1 + 2 Setpf)int
1 1 Target setpoint
tl L2
Power off
I L o
7 _.--Power on
Power off | &
) SO
=~ Power on -
Servo to new PV level
Ramp | Time Time
Segment Dwell Segment Ramp Segment

Figure 5-2 Continue after a power fail Figure 5-3 Ramp back after a power fail

If ‘rSEE’ is selected, then when power is restored the program terminates.
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CONFIGURING THE PROGRAMMER

When first installing a programmer you should check that the configuration conforms to your
requirement.

Configuration defines:

¢ the number of stored programs (multi-programmer only)

e theholdback strategy

e the power fail strategy

* theservotype

« if event outputs are available (not 8-segment programmer)
e if program synchronisation is available. (not 8-segment programmer)
¢ sdlection of program number using digital inputs  (multi-programmer only)

To check, or change, the configuration, select Configuration level. See Chapter 6.

-,- -
AL

Lon
(LG I=]2]
Press (]

Programmer list header

After selecting Configuration mode, press (2] until the Pl O
LonF header is displayed.

““aum

——
) ey

. - — Number of programs
,’-’I— ’-’{-’ Use(@] or ¥J to select:
- - . nonE: Disable built-in 8-segment programmer
L . i Enable built-in 8-segment programmer
For 16-segment programmers:
~] . nonE: no programs
{: One stored program
Y: Four stored programs
20:  Twenty stored programs

Press

Y Holdback Strategy
I_’{_ ::I_ Use (4] or (¥] to sdlect:
e . SEC: Holdback type to be set in each segment
cCCr + Prol: Holdback type to be set for the whole program
p L' Ly
O]
l Press Continued on the next page.
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PurF

conk

(DIC]A]

v

Sruno
coPl

[GIC]=&A]

\ 4

out

(gl
[GIC]=&A]

SYAC
(x]nj
(GG 2]

Power fail strategy

Use (@] or [¥] to select
+ conk: Continue from last setpoint

o rmPh: Ramp from PV to setpoint at last ramp rate

« rSEE: Reset the program.

Press

Servo type

Use[a] or (Y] to select:

o EoPl:  ServotoPV

o EoSP:  ServotoSP

Press

Event Outputs (not in 8-segment programmer)
Use[a] or (Y] to select:

e no: Event outputs disabled

. YES: Event outputs enabled

Press

Synchronisation  (not in 8-segment programmer)
Use[a] or (Y] to select:

* no: Synchronisation disabled

o YES: Synchronisation enabled

Press to return the list header.
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CONFIGURING DIGITAL INPUTS TO SELECT PROGRAM NUMBER

The program number can be selected by external BCD inputs from, for example, a
thumbwheel switch.

The appropriate number of digital inputs must be installed in the controller and be configured
for this function - see Chapter 6, Configuration.

To invoke this mode of operation, the parameter ‘bed’ in s nSE-LonF' must be set to

P00

in5E

LonF
(LG ~I2]
Press (2] until you reach ‘bed'.

A
bcd Usethe [A] or (7] buttons, to select PrO5".
Pr0G

[LICI~IE]
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CREATING A NEW PROGRAM, OR MODIFYING AN EXISTING ONE

The only difference between creating a new program, and modifying an existing one, isthat a
new program starts with all its segments set to End in the EWYPE parameter. The procedure
for both consists of setting up the parameters in the P00 list of the Operator Navigation
Diagram shown in Chapter 2. Asexplained earlier under ‘ Programmer states', temporary
changes can be made to these parameters while in the HOLD state but permanent changes (to
the stored values) can only be made when the programmer isin the Reset state. So, before
modifying a stored program first make sure that it isin Reset and then follow the procedure
below.

-’ — Program edit list
{' ,‘ a I { From the Home display press [&] until you reach the Prols
; i L1 SE header.
L S5E
(LICI2]
\ Press
-’ "~ Program number
{- ,- L' ,-' This display appears only on the multi-program controllers.
¢ Use (4] or [¥] to select the number of the program which you
" wish to modify (from 1 to 4, or 1 to 20).
LiGI~A] -
= Press
v Holdback type
, [Only appears when Holdback has been selected for the whole
,—, b program.]
Use (@] or (¥ to select:
) « [FF: Holdback disabled
ann ':I « Lo Deviation Low Holdback
Inka=aEN « H: Deviation High Holdback
+ bAnd: Deviation Band Holdback
Press
Holdback value
, , Notel Thevaue set in this parameter is aways for the whole
1 I-' , 1 program.
- - Use[@J or (¥] to set the value.
)1
E'J.l
[MCGIEIE] -
i Press Continued on the next page.
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rm P

m n
(LG~

A 4

dw LU

m n
[OICI&A]

Ramp units

Use (] or (¥J to select;
. GEc

e mn
o Hour

Press

Dwell units

Use(a] or (@] to select:
o SEc

° mn
. HDUF

Press

Number of program cycles

Use (&) or (@] to set the number of program cycles required from
{10999, or ‘cont’ for continuous cycling.

Press

Segment number

Use (] or (] to select the number, from 1 to 16.

(1 to 8in 8-segment programmers)

The parameters that follow ‘SEL.n’ set up the characteristics of
the individually-selected segment number. By defining the
characteristics of each segment of the program, you define the
whole program.

Press

Continued on the next page.

2408 and 2404 Controller



Installation and Operation Handbook Programmer Operation

EYPE

rmPr
CIEIE]

Segment type

Select the segment type using (4] or (¥
o rmPr:  Ramptoanew setpoint at aset rate

o rmPkE: Ramp to a new setpoint in a set time
o dwEll: Dwell for aset time
o SEEP:  Steptoanew setpoint
« cALL: Call another program as a subroutine
(only available in multi-program controllers)
+ End: Make this segment the end of the program.
Press

The parameters that follow ‘E¥PE’ depend on the type of segment selected as
shown in the table below. The function of each parameters follows the table.

Parameter | Segment type selected

rmPr | rmPE | duwEll | SEEP | cALL | End
Hb v v v v
ELE v v v
rAEE v
dur v v
Priin v
c’cn v
oukn v v v v v
CYnc v v v v
EndE v
Pwr v

Hh
EAnd

(LG~ ]

LG
HHH

(Le]&e]

Table 5-3 Parameters that follow segment type

Holdback type
Only appears when Holdback per segment has been sel ected.

Use [a] or (] to select:

- [OFF: Holdback disabled

o Lo Deviation Low Holdback
e Hi: Deviation High Holdback
o bAnd: Deviation Band Holdback
Press

Target setpoint

Target setpoint for ‘rmPr, ‘rmPE’ or ‘SEEP’ segments.
Set the target setpoint using (4] or (Y.

Press Continued on the next page.
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At

N
g i '

CCI=]

dur
i

[DICI&A]

l’j r Lu.n
Y

[DICI&A]

B

Ramp rate

Ramp rate for ‘rmP -’ segments

Using or (¥, set avalue for the ramp rate, ranging from 0.0 to
999.9. The units are the ramp units (rrnP.U) set earlier in this
sequence.

Press

Duration time

Time for a‘dwE! " segment, or time to target for a‘rmPE’
segment.

Set thetime using (aJ or (¥J. Y ou have set the units earlier in
this sequence. [‘dwl L’ defines the units for ‘dwE! { segments:
‘mP LI" defines the units for ‘rmP £’ segments)]

Press

Called program number

Only appears for cALL segments.  (multi-program controllers only)
Set a called program number from 1 to 4, or from 1 to 20, using

(al or (™.

Press

Number of cycles of the cALLed program

Only appears for cALL segments.  (multi-program controllers only)
Sets the number of cycles of the cALLed program from 1 to 999,
using (A] or (@0

Press

Continued on the next page.
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ouk |

OFF
MG
En
on

o

[GIC]=&A]

S¥nAc
YES

[GIC]=&A]

Erdt
dwEli
A

Event output 1
Appearsin al segments, except ‘cALL’ segments.

(16-segment programmers only)

Use[@J or (¥] to set output 1:

« [FF: Off in the current segment
e on: On the current segment.
Press

Further event outputs
Up to eight (8) event outputs may appear in thislist where‘n’ =
event number.

Pressing will step through al the remaining event outputs.
Note: If you are not using all of the event outputs, you can step
immediately to the next segment number by pressing (2J.

(16-segment programmers only)

Press

Synchronisation event output (only appears if configured)

Use (@] or (¥ to select:
o YES: Synchronisation Enabled
* no: Synchronisation Disabled

Note: This event output, if used, occupies the position of ‘outH'.

Press

End segment

Use[@J or (¥] to select:

o duEll:  Anindefinite dwell

« rSEE: Reset.

. S0P End Segment Output Power Level

Press

2408 and 2404 Controller
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-, Power Value [End Segment]

I- wi- Use 4] or (] to set the power value in the range +100.0%.
- This power level is clipped by the parameters ‘0P Hi * and
l_,.,_, ‘0P L o’ before being applied to the process.

(G [£] Note: In programmer/controller software versions 3.56

onwards this parameter has been replaced by a parameter
EndP which appearsat the end of the Output List, see
Chapter 2

Press (2] to return to the Prali-L1 SE header.
1 ~ —
Frol

L Sk

[LICI=E]
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Chapter 6 CONFIGURATION

This chapter consists of six topics:

* SELECTING CONFIGURATION LEVEL

* LEAVING CONFIGURATION LEVEL

* SELECTING A CONFIGURATION PARAMETER
*» CHANGING THE PASSWORDS

* NAVIGATION DIAGRAM

» CONFIGURATION PARAMETER TABLES.

In configuration level you set up the fundamental characteristics of the controller.
These are:

» Thetype of control (e.g. reverse or direct acting)
* Thelnput type and range

* The Setpoint configuration

» The Alarms configuration

e The Programmer configuration

» TheDigita input configuration

e TheAlarm Relay configuration

e The Communications configuration
 TheModules1, 2 & 3 configuration
e Cdlibration

*  The Passwords.

WARNING
Configuration is protected by a password and should only be carried out by a qualified
person, authorised to do so. Incorrect configuration could result in damageto the
process being controlled and/or personal injury. It istheresponsibility of the person
commissioning the process to ensur e that the configuration is correct.
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SELECTING CONFIGURATION LEVEL

There are two aternative methods of selecting Configuration level:
« If you have already powered up, then follow the access instructions given in Chapter 3,

Access levels.

e Alternatively, press @ and @ together when powering up the controller. Thiswill
take you directly to the ‘L anF’ password display.

(n I_‘l {:
LonF
NP

Password entry

When the ‘LonF’ display appears, you must enter the
Configuration password (which is anumber) in order to
gain access to Configuration level.

Enter the password using the @ or buttons.
The configuration password is set to ‘2’ when the
controller is shipped from the factory.

Once the correct password has been entered, thereis atwo
second delay, after which the lower readout will change to
‘PRSY’ indicating that access is now unlocked.

Note: A specia case existsif the password has been set to
‘0. Inthis situation, accessis permanently unlocked and
the lower readout will always show ‘PASS".

Press to enter configuration.

(If an incorrect password has been entered and the
controller is still ‘locked’ then pressing at this point
will take you to the ‘E 1) £’ display with ‘na’ in the lower
readout. Simply press [&] to return to the ‘ConF’
display.)

You will obtain thefirst display of configuration.

6-2
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LEAVING CONFIGURATION LEVEL

To leave the Configuration level and return to Operator level Press until the‘’Ex £’
display appesars.

Alternatively, pressing and together will take you directly to the ‘Ex1 E’ display.

',:I ) ": Use (A or (W] to select YES'. After atwo-second
delay, the display will blank and revert to the Home
display in Operator level.
no
GG

SELECTING A CONFIGURATION PARAMETER
The configuration parameters are arranged in lists as shown in the navigation diagram in
Figure 6.1.

To step through thelist headers, press the Page button.

To step through the parameter swithin a particular list press the Scroll button.
When you reach the end of the list you will return to the list header.

Y ou can return directly to the list header at any time by pressing the Page button.

Parameter names

Each box in the navigation diagram shows the display for a particular parameter. The upper
readout shows the name of the parameter and the lower readout its value. For adefinition of
each parameter, see the Configuration Parameter Tables at the end of this chapter. To change

the value of a selected parameter, use the (a]and buttons.

The navigation diagram shows all the lists headers and parameters that can, potentially, be
present in the controller. In practice, those actually present will vary according to the
particular configuration choices you make.

CHANGING THE PASSWORDS

There are TWO passwords. These are stored in the Password configuration list and can be
selected and changed in the same manner as any other configuration parameter.
The password names are:
‘ACCP which protects access to Full level and Edit level
‘enFP* which protects access to Configuration level.
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NAVIGATION DIAGRAM (PART A)

Instrument Process Value Input Setpoint Alarms Programmer Logic inputs

Config Config Config Config Config Config Config

» nSE Py ' P 5P AL ProG LAk
ConF ™ ConF > ConF > LonF — LonF > LonF - ConF >
]
A N A A 4 A
CerL urv E » nPE n5SP RL PEYP v d
P d of kkc c FSH 0 Lol
v v v v v v v
Act dEcP CJt rmkr LEch HbAc Func
rEu nnnn Auko OFF no SEG mAn
v v v v v v
Lool rnbL , mP mkr bLac Pwr F
Lin i Auko OFF no conk
v v v v v v
b Ed rnGH y nPL PrEr ALZ Sruo
SEc 200 0g OFF Foi kPl
v v v v v
m- y nPH rmPL LEch ouk
d SA cop PSEc no no
v v v v v
dEvP UALL rmk bLoc S¥nc
PU ] nonk no no
v v v
r- UAL H AL3
d SR {0oo OFF
v v
PwrF LEch
YES no
v v
Fwd.l'::_ bLoc
v —y
PdEr ALY
no OFF
v v
SbrE Lkch
SbOP no
v v
FOP blLoc
v
becd
n:nE Fig 6.1a Navigation Diagram (Part A)
LSch
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NAVIGATION DIAGRAM (PART B)

Alarmrelay Comms 1 Comms2 Module 1 Module2 Module3 N
Config Config Config Config(l)Config(l) Config(l) Config Config

Module 4? Custom®

the output function is connected.

Module 4 is the High Current Switch Module.
This is only available in the Model 2404
controller on controllers manufactured before
Jan-04.

8-point custom linearisation. Only appears
when eitherdA or + P-LCanF’ has 4 nPE’ =
md, or'mAL, or UL

The navigation diagram shows typical
parameters, but is dependant upon the exact
configuration of the instrument. The
following sheets show the full list of
parameters.

RA HA JA A cA JA YA CUSE
> ConF ™| ConF ™ ConF > ConF M| ConF ™| LonF ™ ConF ™ ConF
= *J
Y v Y v v v
v d v d | v d v d v d yn |
rELY c'mS fidS dCOP di, P HLCS 0o
v v v v v
Func Func| |Func Func Func Func UAL. !
d b I;DE’ SP* oP HERE SEL HERE oo
v v v v v
SEARS bAud | UALL UALL vnPE|  JUALL rn
nar EIEDD . 0 0 ml 0 10
v v v v
PrkY| UALH UAL H » mP UALH VAL 2
nan ioa 0o Auko *HJL'} 20on
v v v
res ur E ynPL|  |Oukl yn 3
Full mA oo oo en
l y ;’ 0 ZH UHZ J
uC. ;
dELY D”tw}‘i ' ”saﬁ': 1000 3500
no v v v
OukH UALL| |SEnS
2ol D nor
v v
See parameter UALH
tables 100
Note: v yn 8
Additional headers, carrying the suffixes b See parameter 1
and L, will appear if dual-, or triple-, channel tables v
modules have been installed. The header UALA
denotes the labelling of the terminal to which BOCO

Fig 6.1b Navigation Diagram (Part B)
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NAVIGATION DIAGRAM (PART C)

Calibration

Password

Config Config

CAL
ConF

o o

—>

PRSS
LonF

—»

Ex E

no

o o o o

o s o

3

E

\4
cAL

ﬂDﬂE

HEEﬂ

v

v
UCAL

no

cnFP
c

v
PE L
0

v

PE {H
0

v
OF IL
0o

v
OF iH
il

v
PECL
0

v

PECH
i

v
OF2L
6o

v
OFZH
il

Fig 6.1c Navigation Diagram (Part C)

6-6

2408 and 2404 Controller



Installation and Operation Handbook

Configuration

CONFIGURATION PARAMETER TABLES

| Name | Description | values Meaning |
» nSE Instrument configuration
CErL Control type P d PID control
OnDF Onloff control
UP Boundless motorised valve
control - no feedback required
UP b Bounded motorised valve
control - feedback required
Ack Control action rEu Reverse acting
dir Direct acting
Cool Type of cooling Lin Linear
oL Oil (50mS minimum on-time)
H2o Water (non-linear)
FARn Fan (0.5S minimum on-time)
onJF On/off cooling
b Ed Integral & derivative GEc Seconds, OFF to 9999
time units m n Minutes, OFF to 999.9
devP Derivative type Py Operates on rate of change of
Err PV
Operates on rate of change of
error
m- Front panel Auto/Man button EnAb Enabled
d SA Disabled
r- Front panel Run/Hold button EnAb Enabled
d SA Disabled
PuwrF Power feedback on on
OFF Off
FudE Feed forward type nankt None
FEEd Normal feed forward
SPFF Setpoint feed forward
PUFF PV feed forward
PdEr Manual/Auto transfer when no Non-bumpless transfer
using PD control YES Bumpless transfer - (Pre-loads
Manual Reset value)
CbrE Sensor break output SkOP Go to pre-set value
Hold Freeze output
FOP Forced manual output no Bumpless Auto/Manual transfer
ErAc Returns to the Manual value that
was set when last in Manual
mode
SEEP Steps to forced output level.
value set in ‘FOP’ of ‘oP-L, Sk
in Operator Level
bed BCD input function nanE Not used
Prali Select program number
5P Select setpoint number
LSch Gain schedule enable no Disabled
YES Enabled
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| Name | Description | values | Meaning
Py Process value config
ur E Instrument units or Celsius
oF Fahrenheit
O Kelvin
nonE Display units blanked
dEcP Decimal places in the nnnN None
displayed value nnnn One
nnnn Two

rabL Range low

Low range limit. Also setpoint limit for
alarms and programmers

rnGh Range high

High range limit. Also setpoint limit for
alarms and programmers

Notes:

1. Pyrometer Emmisivity

Controllers which are specifically supplied for pyrometer inputs (not Exergen K80), have the
curve downloaded in the Custom Input. The parameter, Emi 5, Pyrometer Emmisivity,
appearsin the Input List on page 2-15. This parameter is aso now correctly adjusted.

2. Range

If adecimal point was configured, negative display and setpoint ranges were limited to -99.9
in previous software versions. The range has been increased to -199.9 by combining the
negative sign with the figure one. This allows Setpoints, Process Variables, Alarm
Setpoints and Programmers to be set to -199.9.

2408 and 2404 Controller




Installation and Operation Handbook

Configuration

| Name | Description | values | Meaning
P Input configuration
y nPE Input type JEkc J thermocouple
kFEc K thermocouple
LEc L thermocouple
rkc R thermocouple (Pt/Pt13%Rh)
bEc B thermocouple (Pt30%Rh/Pt6%Rh)
nkc N thermocouple
EEc T thermocouple
CSkc S thermocouple (Pt/Pt10%Rh)
PLZ PL 2 thermocouple
CEkc Custom downloaded t/c (default = type C)
rkd 100Q platinum resistance thermometer
ml Linear millivolt
volk Linear voltage
mA Linear milliamps
G- U Square root volts
SR Square root milliamps
*see ' CUSE' List. mb [ 8-point millivolt custom linearisation™
ul 8-point Voltage custom linearisation®
mAL 8-point milliamp custom linearisation®
i Cold Junction Ruka Automatic internal compensation
Compensation 0o 0°C external reference
4Gl 45°C external reference
GoeL 50°C external reference
OFF No cold junction compensation
, mP Sensor Break Impedance |[JFF Disabled (applies to any input)
Caution:
If sensor break is disabled the
controller will not detect open circuit
faults
Auko Factory set (Default i.e. enabled)
H Impedance of input > 5KQ
H H Impedance of input > 15KQ
Linear Input Scaling — The next 4 parameters only appear if a linear or sq rt input is chosen.
» nPL Displayed Value Input value low
LUAL. H
» nPH Input value high
UALL Displayed reading low
UAL. L+ Electrical
UALH aPL PR e Displayed reading high
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[Name |Description

|values [Meaning

SP Setpoint configuration
nSP Number of setpoints c, 4, 16 |select number of setpoints available
rmkr | Remote Tracking OFF Disable

ErAc Local setpoint tracks remote setpoint
mkr Manual Track OFF Disable

krAc Local setpoint tracks PV when in manual
Prkr | Programmer Track OFF Disable

ErAc Local setpoint tracks programmer SP
rmPL | Setpoint rate limit units PSEc Per second

Pmi n Per minute

PHr Per hour
rmE Remote setpoint configuration | nank Disable

5P Remote setpoint

Lock Remote setpoint + local trim

rmkE Remote trim + local setpoint
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AL |Alarm configuration |Va|ues Table A - Alarm types
The controller contains four ‘soft’ alarms, which are ,\J/EI;e ﬁlarrln type
configured in this list. Once configured, they can be o alarm
attached to a physical oug)ut as described in the alarm FSL | PV Full scale low
relay configuration list, ‘AR ConF. FSH | PV Full scale high
AL {  [Alarm 1 Type see Table A gg'—' Ex gev!a:!on Ear;d
- ) eviation hig
LEch Latch!ng no/ES/Eunt mAn* dla [PV Deviation low
bLoc [Blocking na/YES LL~ [Load Current low
ALZ [Alarm 2 Type see Table A HL - |Load Current high
L Ech |Latching no/YES/Eunk mAn* FL2 |[Input2 Full Scale low
blLoc |Blocking no/YES FHE Ihnptl:t 2 Full Scale
ig
AL3 Alarm 3 Type see Table A [OP [Working Output low
LEtch |Latching no/YES/Eunk mAn* HOP [Working Output high
blLoc (Blocking nao/YES LGP |Working Setpoint low
ALY  |Alarm 4 Type see Table A HGP | Working Setpoint high
LEch |Latching no/YES/Eunt imAn* rAE ZI\_/4Ratle of change
- - only

bLoc |Blocking (notif ALY = ~Ak") [ro/YES CEDP |CT open circuit
Sbrk [Sensor break trip alarm  |En Enable [ESh | CT short circuit

latching type. d 5 Disable -

Disable = process alarms

inhibited when in sensor

break

Enable = process alarms

shown when in sensor

break

* Alarm Modes

‘no’ means that the alarm will be non-latching.

“YES" means that the alarm will be latched, with automatic
resetting. Automatic resetting meansthat if areset is actioned
before the alarm has cleared, then it will automatically reset
when it clears.

Eunk’ meansthat the alarm is used to trip an external event. If
this option is selected the front panel alarm message will not
appear.

‘mAn’ means that the alarm will be latched, and can only be
reset after it hasfirst cleared (called ‘manual reset mode').
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The following parameters apply if the standard 8-segment programmer is to be configured.

ProG | programmer configuration | Values Meaning
PLYP | Programmer type nonE Programmer disabled (factory setting)
{ 8-segment programmer enabled
HbAc | Holdback CEL Holdback is individually selectable in
each segment.
Pral Holdback is applied across the whole
Program.

Pwr F | Power fail recovery conk Continue from last setpoint (SP)
rmPh Ramp from PV to SP at last ramp rate
~SEE Reset the program

Sruo | Starting setpoint of a EaPU From the Process Value (PV)

program (Servo point) EoSP From the setpoint

The following parameters apply if a 16-segment programmer isto be configured.

Prol | pProgrammer configuration | Values Meaning
PLYP | Programmer type nonE Programmer disabled
{ Single program
Y Four programs
20 Twenty programs
HbAc | Holdback CEL Holdback is individually selectable in
each segment.
Pral Holdback is applied across the whole
Program.

Pwr F | Power fail recovery conk Continue from last setpoint (SP)
rmPh Ramp from PV to SP at last ramp rate
~SEE Reset the program

Sruo | Starting setpoint of a EaPU From the Process Value (PV)

program (Servo point) koGP From the setpoint

ouk Programmable event no Disabled

outputs YEG Enabled
SY¥NC | Synchronisation of programs | ng Disabled
of several programmers YES Enabled
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[Name |Description |values |Meaning
LA Lb |Digital input 1/2 configuration Action on contact closure
v d Identity Lol Logic input
Func Function of input nanE No function
The function is active mAn Manual mode select
when the input has a contact rmk Remote setpoint select
closure to the common SP2 Setpoint 2 select
terminal - LC P, d2 PID set 2 select
bk H Integral hold
kunE One-shot self-tune enable
drR Adaptive tune enable
Rc AL Acknowledge alarms
RccS Select Full access level
Loch Keylock
uP Simulate pressing of the (4] button
dwn Simulate pressing of the button
Scrb Simulate pressing of the button
PRGE Simulate pressing of the (] button
run Run program
Hold Hold program
r- Run program (closed) / Hold (open)
rES Reset program
Sk P Skip to End of Current Segment,
without changing the setpoint
HbAc Program holdback enabled
These BCD inputs are used to | bed. | Least significant BCD digit
select either a program number | bcd2 2nd BCD digit
or the setpoint number | bcd.3 3rd BCD digit
according to the setting of the | bcd Y4 4th BCD digit
parameter ‘bed’ in the 4 nSE’ [bedS 5th BCD digit
configuration list|bcd b Most significant BCD digit
rmPE Setpoint Rate Limit Enable
S¥nc Program waits at the end of the
current segment
rrES Program Run (closed) / Reset (open)
rESr Program Reset (closed) / Run (open)
SERY Standby - ALL control outputs turned
OFF (alarm Outputs are not affected)
PUSL PV Select:
Closed = PV1/ Open = PV2
Rdu Advance to End of Segment and to
Target Setpoint
PrGn Program number
AmPS Current — LB only
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[Name |Description |values |Meaning
AA Alarm relay configuration
v d Identity rELY Relay output
Func | Function nonE No function
d b Digital output
SERS Digital output sense nar Normal (output energises when
TRUE, e.g. program events)
) Nu Inverted (output de-energises when
TRUE, e.g. alarms)
The following digital events appear after ‘5EnS’. Any one, or more, of the events can be
combined on to the output (see Fig. 6-2) by selecting ‘YES’ in the lower readout.

I--- |Alarm 1 active YES/no |(- - -)=alarm type (e.g. F5L).
2--- |Alarm 2 active YES /no |If an alarm has not been configured
J--- |Alarm 3 active YES /no |in ‘AL ConF' list, then display will
Y--- |[Alarm 4 active YES /no |differ- e.g. Alarm 1 ="AL !
mAn Controller in manual mode YES /na
Sbr Sensor break YES /na
SPAR | PV out of range YES/no
Lbr Loop break YES/no
LdF Load failure alarm YES/no
EunE | Tuning in progress YES/no
dcF Voltage output open circuit, or mA [ YES / no

output open circuit
rmEF | PDS module measurement YES /na
connection or remote input open
circuit
y P{F  |Input 1 failure YES/no
nwAL New Alarm has occurred YES /no
End End of setpoint rate limit, or end |¥YES /no
of program
S¥nc Program Synchronisation active |%YES /no
PrLn | Programmer event output active, |YES /no
where ‘n’ = event number from 1
to 8. (Not available with
8-segment programmer.)

Digital Events

(o)

nor
SEnS ﬁ\—
I —
1 Nu Output
Module

Figure 6-2 Combining several digital events on to one output
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[Name |Description | values | Meaning |
HA Comms 1 module config
v d Identity of the module installed cm§ EIA-232, or 2-wire EIA-485, or 4-wire

EIA-485 comms
PdS PDS retransmission
PdS, |PDS input

dnEE | DeviceNet

For 4 d' = ‘em%’ (Digital communications) use this parameter table:

Func Function mod Modbus protocol
E! b |Bisynch protocol

bAud |Baud Rate 1200, 2400, 4600, 9600, 1920(19,200)
125(K), 250(K), 500(K) for DeviceNet

dELY Delay - quiet period, required by |no No delay

some comms adaptors YES Delay active - 10mS
The following parameters only appear if the function chosen is Modbus protocol.
PrkEY | Comms Parity nonE | No parity

EuEn Even parity

Odd Odd parity

rES Comms Resolution Full [Full resolution

! nk Integer resolution

For 4 d’ = ‘PdS’ (PDS retransmission output) use this parameter table:

Func | Function nonE | No PDS function

i.e. Retransmitted output SPoP | PDS setpoint retransmission
PUaP | PDS PV retransmission

PoP | PDS output power retransmission
E-OP |PDS error signal retransmission
SPnH | PDS setpoint retransmission - no

holdback
Output Scaling
Displayed Value
UALL VALH Retransmitted value low
] B .
UALH VALL N Retransmitted Value High
0% 1009 O

2408 and 2404 Controller 6-15



Configuration

Installation and Operation Handbook

[Name |Description

| values

Meaning

For 4 d' = ‘Pd% ' (PDS setpoint input) use this parameter table:

Func  |Function | 5P, P PDS setpoint input
Displayed Value
UALL VALH Setpoint Displayed Value - Low
URLH Setpoint Displayed Value - High
VAL.L Electrical Input
0% 100%

Note: Having configured the module function as remote setpoint you must then specify the type of
remote setpoint in the SP-conf list

JA

| Comms 2 module config

As per Comms 1 module configuration
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[Name | Description |values |Meaning |
{Rib/LD Module 1 configuration
v d Identity of module installed nonE Module not fitted
rELY Relay output
droP DC output isolated and non-
isolated

(1) If a dual-, or triple-, channel Lol Logic/PDS output

module is installed then the list Lol Logic input

headers ib and L also appear G5~ Triac output
dcrE DC retransmission (isolated)
dcOP Isolated DC output
SLsy Transducer power supply

Fory d' ='rELY’, Lol or ‘55r use this parameter table:

Func Function nonE | Function disabled
d b Digital output function
(Only Channels {A and L canbe | HEAE | Heating output
Heating, or Cooling) | COOL | Cooling output
uP Open motorised valve
dwn Close motorised valve
onlyifs d'=1Lal’ [ 55-.! | PDS mode 1 heating
onlyifs d'=1Lal’) | 552 | PDS mode 2 heating
UALL PID Demand Signal % PID demand signal giving
minimum output - ‘Ouk L’
VALH
URLH % PID demand signal giving
maximum output - ‘Duk H’
Oukl Minimum average power
VALL Electrical
OukH out.L outH O Maximum average power
SERS Sense of output nor Normal (output energises
(only if Func'=d! &) when TRUE, e.g program
events)
1 Nu Inverted (output de-energises
when TRUE, e.g. alarms)
Notes:

1. WhenGEnS a pears, then further parameters are available. These are identical
to those in the ‘AR CanF ' list on Page 6-14.

2. If a Tranducer Power Supply is fitted, the 5fn5parameter selects the output
voltage. ror- =5V, 7ru=10V

3. A Transducer Power Supply does not provide any calibration facility and is simply
a 5 or 10V power supply.

4. Toinvert a PID output, the Val. H can be set below the Val.L
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[Name | Description |values |Meaning
Fory d'='dLOP’, 'derE’, or ‘de P’ use this parameter table:
Func Function nonE | Function disabled
HERE | Heating output
00 | Cooling output
Py Retransmission of PV
wSP Retransmission of setpoint
Err Retransmission of error signal
OpP Retransmission of OP power
UHLL %PID, or Retransmission Value % PID, or Retrans’n Va|ue7
VALH giving minimum output
UALH % PID, or Retrans'n Value,
giving maximum output
un wolE = volts, mA = milliamps
Oukl VALL Minimum electrical output
1 Electrical
OukbH outL OutH Output Maximum electrical output

| For 4 d’' = ‘Lol * (i.e logic input) use the LA ConF list on Page 6-13.

2AbiC | Module 2 configuration

As per module 1 configuration, but excluding the ‘65r. ', ‘65r 2’ functions.

| Identity of module installed.

As per module 2 plus: EPSY Transmitter power supply

Paot., Potentiometer input

Fory d’ = ‘Pak. (i.e. potentiometer input module) use this parameter table:

Func Function nonE Function disabled
5P Remote Setpoint
Fud, Feedforward input
rOPh Remote 