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Chapter 1 INSTALLATION
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Figure 1-1 CN2408 1/8 DIN controller
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Figure 1-2 CN2404 1/4 DIN controller
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Outline dimensions Model CN2408
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Figure 1-3 Outline dimensions Model CN2408 controller
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Figure 1-4 Outline dimensions Model CN2404 controller

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

1-2 CN2408 and CN2404 Controller




Installation and Operation Handbook Installation

INTRODUCTION

Models CN2408 and CN2404 are high stability, temperature or process controllers with
self and adaptive tuning. They have a modular hardware construction which accepts up
to three plug-in Input/Output modules and two interface modules to satisfy awide range
of control requirements. Two digital inputs and an optional alarm relay are included as
part of the fixed hardware build. In addition, the Model CN2404 has an optional plug-in
10A heating output.

The instruments are available as:

standard controllers which include a basic 8-segment programmer
Models CN2408-CG and CN2404-CG

setpoint programming controllers: Models CN2408-CP, P4, CM and CN2404-CP,
P4, CM

motorized valve controllers which include a basic 8-segment programmer
Models CN2408-V C and CN2404-VC

setpoint programming

motorized valve controllers: Models CN2408-VP, V4, VM and CN2404-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 a screwdriver.

Unplugging and plugging-in the controller

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

CN2408 and CN2404 Controller 1-3
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ELECTRICAL INSTALLATION

This section consists of five topics:
- Rear terminal layouts
Fixed connections
Plug-in module connections
Typical wiring diagrams
Motorized valve connections.

WARNING

Y ou must ensure that the controller is correctly configured for your application. Incorrect configuration
could result in damage to the process being controlled, and/or personal injury. It isyour responsibility,
astheingtaller, to ensure that the configuration is correct. The controller may either have been
configured when ordered, or may need configuring now. See Chapter 6, Configuration.

Model CN2408 rear terminal layout

Low voltage supply
+

[ 20 - 29Vac/dc
M L Line
8 85 to 264Vac Neutral
0 ]: Neutral
L C —— Ground*
E 8 % Ground*
Input 1

: “s” o

oA 1 e B Input 2 Note: The plug-in sleeve
M I l l — supplied with high voltage
8 B o T Common controllers are keyed to
U I l l prevent a low voltage unit
L I — being inserted into them.
& i
2 Alarm

{ —— relay
: —
o}
D

3B C||loio VI
U |7 S| I [
L M TIC

S PV RTD/Pt100

Figure 1-5 Rear terminal layout - Model CN2408

* The ground connection is provided as areturn for internal EMC filters. It isnot
required for safety purposes, but must be connected in order to satisty EMC
reguirements.
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All electrical connections are made to the screw terminals at the rear of the controller. These
screw terminal's accept wire sizes from 0.5 to 2.5mm? (14 to 22 awg) and should be
tightened to atorque of 0.4 Nm (3.5 1b. in). Crimp connectors that accept wire sizes from
0.5t0 1.5 mm? (16 to 22 AWG) can be used. The terminals are protected by aclear 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 are fitted, refer to the ordering code and wiring data on
the controller side labels. The Model CN2404 has the option of 10Amp heating output in
the left-hand column.

Model CN2404 rear terminal layout

= |:| g 85to ;(iiqslac
'Il |:| B c |E| Neutral
; ¢ O - ¥ Eemund*
s o d =\l s [
A o | ' o] e
I; |:| B Common
T H-
S (e e I Bl
s o O SR B e
U T D M RTD/Pt100
g ; [ u 2 e
A T Ol ¢ T
L) e

Figure 1-6 Rear terminal layout - Model CN2404

* The ground connection is provided as a return for internal EMC filters. It is not required
for safety purposes, but must be connected in order to satisfy EMC requirements

CN2408 and CN2404 Controller 1-5
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Sensor input connections
The connections for the various types of sensor input are shown below.

Thermocouple Resistance mA input yolts or mvV
thermometer inputs
VI VI VI VI
2.49W +

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 Table 1-1, or four terminal modules of the types shown

in Table 1-2.

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

PDLINK modes

Table 1-8 refersto PDLINK modes 1 and 2.

PDLINK stands for ‘ Pulse Density Signaling Input/Output’. Thisisafor bi-directional
transmission of analog and digital data over a simple 2-wire connection.

PDLINK 1 mode uses a dc pulse module to control an Omega SSC-TE10S solid state
relay and provides aload failure alarm.

PDLINK 2 mode uses a dc pulse module to control an Omega SSC-TE10S solid state
relay, provide load/SSR failure alarms, and read back the load current for display on the
controller.

1-6 CN2408 and CN2404 Controller
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Two terminal modules

Table 1-1 Two terminal module connections

Note: Module 1 is connected 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

Module type A B C D Possible functions

Relay: 2-pin Unused Heating, cooling, alarm,
(2A, 264 Vac max.) .J program event, valve raise,

or valve lower

dc pulse Unused Heating, cooling, PDLINK

+ -
non-isolated mode 1, PDLINK mode 2,
I | | | program event
(18Vvdc at 20mA)

AC SSR Unused Heating, cooling, program
(1A, 30 to 264Vac) event, valve raise, or valve
Line Load lower
DC output: Unused Heating, or cooling, or
non-isolated + ) retransmission of PV,

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

Snubbers

Therelay and AC SSR modules have an internal 15nF/100W ‘ snubber’ connected across
their output, which is used to prolong contact life and to suppress interference when
switching inductive loads, such as mechanical contactors and solenoid valves.

WARNING
When therelay contact is open, or the AC SSR is off, the snubber circuit passes 0.6mA at
110Vac and 1.2mA at 240Vac. Y ou must ensure that this current, passing through the
snubber, will not hold on low power electrical loads. It isyour responsibility astheinstaller
to ensure that this does not happen. If the snubber circuit is not required, it can be removed
from the relay module (BUT NOT THE AC SSR) by breaking the PCB track that runs
crosswise, adjacent to the edge connectors of the module. This can be done by inserting the
blade of asmall screwdriver into one of the two dotsthat bound it and twisting.

CN2408 and CN2404 Controller 1-7
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Four terminal modules

Table 1-2 Four terminal module connections

Note: Module 1 is connected to terminals 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 Possible
functions

A B C D

Relay: changeover N/O Heating, cooling,
(2A, 264 Vac max.) L\ NC alarm, or program
event output

DC control: Isolated ~ Heating, or cooling

(10V, 20mA max.) I~

24Vdc transmitter + - To power process

supply inputs
Potentiometer input +0.5Vdc ov PMO_t(_)riz?d \(/iablvek
100Wto 15KW L_‘i | osition feedbacl
I

DC retransmission + - Retrans. of

T~ setpoint, or

process value

DC remote input or 0-10vde |RT source +100mV COM Remote Setpoint
Process Value 2 R Second PV
Tl | 0-20mA
(Module 3 only) (Refer to Fig. 1-8)

Dual output modules
Dual rela Heating + cooling
(2A, 264 Vac )r/nax.) —, I—\'—I Dual alarms
Valve raise & lower
Dual AC SSR | EI I I q_l Heating + cooling
(1A, 30 to 264Vac) Line Load Line >| Load Valve raise & lower
Dual dc pulse + relay ] _, Heating + cooling
(dc pulse is non- * | | | I—
isolated)
Dual dc pulse + AC SSR | Heating + cooling
(dc pulse is non- + J I_ .
isolated) Line Load

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 dc pulse output [ Output1l | Output2 | Output3 | Common Program events

1-8 CN2408 and CN2404 Controller
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Connections for Process Value 2 in module position 3

The diagrams below show the connections for the various types of input.
The input 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 L
sense
3B 3B 3B | resistor 3B 3B
2.49W 0-10vdc

+ +
3C > 3C 3C ] 3C [o1evde 3C \
High Impedance
3D 3D 3D 3p [omvde 3D |

Figure 1-8 Connections for Process Value 2 (PV2)

Triple Logic Input and Triple DC Pulse output ratings

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

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

OFF state >28KW input resistance
OFF state voltage >14Vdc
ON state <100W resistance
ON state voltage <1.0vVdc
3. Tripledc pulse output (current sourcing)
OFF state output 0to00.7vVdc.
ON state output 12 to 13Vdc, at up to 8mA.

CN2408 and CN2404 Controller 1-9
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Communication modules 1

The Models CN2408 and CN2404 will accept two plug-in communications modules.
The possible module types are shown in the table below.

Only one of the two modules can be for serial communications and this will normally be
installed in position COMMS 1, as shown below. However, it is possible to install the

serial communications module in position COMMS 2.
The serial communications can be configured for Modbus® protocol.

Table 1-3 Communication modules 1 and 2 connections

Communications Terminal identity (COMMS 1)
module 1
Module type HA HB HC HD HE HF

2-wire RS-485 (EIA-485) ; ; ;

. N Common| A (+ -
serial communications ) B()

RS-232 (EIA-232) serial - - -

N Common RX Tx
communications
4-wire RS-485 (EIA-485) - A¢ B¢ |common| A B
serial communications (Rx+) (Rx-) (Tx+) (Tx-)

1-10 CN2408 and CN2404 Controller



Installation and Operation Handbook Installation

Wiring of 2-wire RS-485 (EIA-485) serial communications link

2-wire RS-485 (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)

Locd the connections between the controller should be made

ground 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 universal converter to connect the RS-485 (EIA-485)

Local link into a standard RS-232 (EIA-232) computer port.

Universal Communications
Interface

Series CN2408/CN2404
Controller
Local (
1
ground
Local Loca Loca
(zsmunld Ground Ground
one Zone1 Zone2 Series CN2408/CN2404
Controller
Local
groun: k\—— AL / i \ A
Galvanic S | A HE
Local Isolation " HE
Ground Barrier Com \ / Com
Zone 1 HD
Lo e
ground Loca Ground
Local
Ground
zonel Up to 32 controllers or For reasons of safety
Interface Units may do not connect to
Local be included on the network local ground here.
ground
...................... HE
Series CN2408/CN2404
HF Controller
Areal Com | yp
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 arepeater for more than 32 units.

Figure 1-9 RS-485 (EIA-485) wiring

CN2408 and CN2404 Controller 1-11



Installation

Installation and Operation Handbook

TYPICAL WIRING DIAGRAM

Line Neutral
I:I Cooling Controller []
Power Fuse Fuse 2A(T)

A0 d(I:IpuIse HA L

heating I D

output E

0

e

utput 1

g IO

] —

- 15 EE

O
3 sl
- e | B

O+

Cooling
Solenoid

O ssc-TE10S

Solid State
Relay

Heating power fuse
(load dependent)

—J

Heater

T/IC

$

Fig 1-10 Typical wiring diagram, Model CN2408 Controller
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MOTORIZED VALVE CONNECTIONS

Motorized valves will normally be wired either to dual relay, or dual AC SSR, output

modules installed in the Module 1 position, or to single channel relay and AC SSR

outputs installed in Module positions 1 and 2. In the latter case, the convention isto

configure output 1 as the raise output and output 2 as the lower output.

Depending on the configuration, control of the valve is 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 from it.

1
@ o——— | ]_ Line
Motor supply | Dual | 85 to 264Vac
@ relay/ Neutral
AC SSR/
output
module Q Ground
Input 1
S e
M Input 2
.................................................................................. v o] neu
M S
O Common
D 1
f—— U ——t— | b—t—
2 2
. e AA
Motorized E
valve |:| | Alarm
( relay
] —
+
</l —
Pot 5 RTD/Pt100
Input +
Motor 4—' Module \y +
Feedback — S } PV
Potentiometer D 5
(Optional) - = -7

Fig 1-11 Motorized valve connections

CN2408 and CN2404 Controller 1-13
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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

CN2408 and CN2404 Controller 2-1
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FRONT PANEL LAYOUTS

Output 1 on > <4—— Output 2 on
EBU.U <«—Upper readout
E D D .D <4—Lower readout
Setpoint 2 active ~_

/Remote setpoint active
A < (flashes for comms)
Auto mode active — | __— Program running

[™®|AUTO]| [ RUN |4
Auto/Man button _'QW OLD Q<— Run/Hold button

Manual mode active/lm [ v][a ]\ Program in Hold

Page Scroll Down Up
Button Button Button Button

Figure 2-1 Model CN2408 front panel layout

Output 1 on——1—» 4— 1+ Output 2 on

EDD D <4—Upper readout
EDD B < Lower readout

Setpoint 2 active —| | ___——Remote setpoint active

\ «— (flashes for comms)
Auto/Man button R
— |

Run/Hold button

Auto mode active —» é & RUN | #=——Program running
Manual mode active—>| LMAN HOLD | &——Program in Hold

(D v ] a]

Page Scroll Down Up
Button Button Button Button

Figure 2-2 Model CN2404 front panel layout

2-2 CN2408 and CN2404 Controller



Operation Installation and Operation Handbook
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
REM Remote setpoint input 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
o Auto/Manual light will be lit.
MAN button If the controller is in manual mode, the MAN
light will be lit.
The Auto/Manual button can be disabled in
configuration level.
Press once to start a program (RUN light on.)
Press again to hold a program (HOLD light on)
RUN Run/Hold button | Press again to cancel hold and continue
O running (HOLD light off and RUN light ON)

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

he RUN light will flash at the end of a program.
he HOLD light will flash during holdback.

Page button

Press to select a new list of parameters.

Scroll button

Press to select a new parameter in a list.

Down button

Press to decrease a value in the lower
readout.

Up button

Press to increase a value in lower readout.

CN2408 and CN2404 Controller
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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.

EDD D < Measured temperature or process value
EDD.D 44— Setpoint

E10__ ofm
O~ Ta]

Figure 2-3 Home display

Y ou can adjust the setpoint by pressing the Iil or |Z| 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. Thisis normally the heating output when used
as atemperature controller.

OP2 will light whenever output 2isON. Thisisnormally the cooling output when used
as atemperature controller.

Note: You can get back to this display at any time by pressing and ﬂ 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.

2-4 CN2408 and CN2404 Controller
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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.

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.

Programmer mode which is explained in Chapter 5, Programmer Operation.

CN2408 and CN2404 Controller 2-5
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AUTOMATIC MODE

Y ou will normally work with the controller in automatic mode. If the MAN light is on,
press the AUTO/MAN button to select automatic mode. The AUTO light comes on

The Home display

L] o
O 260 Check that the AUTO light ison.
=] 200 The upper readout shows the measured temperature.
1 - The lower readout shows the setpoint.
o1 ° | To adjust the setpoint up or down, press IE or. Iil
[DIdv]a] (Note: If Setpoint Rate Limit has been enabled, then the

lower readout will show the active setpoint. If |Z| or
pressed, it will change to show and allow adjustment of,
the target setpoint.)

Press once.

Display units

or seconds, after which you will be returned to the Home

5 display.

via] | Flashing of the display units may have been disabled in
configuration in which case asingle press will take you

2 Press twice.

]
EI EED AsingleprasofwiIIflashthedisplayunitsforo.s
L]

o

v
= % Output power demand
O 0P The % output power demand is displayed in the lower
[ 0o readout. Thisisaread-only value. You cannot adjust it.
] i

o o Press and ﬂ together to return to the Home

D via] display.

V Press

Pressing from the Output Power display may access further parameters. These may
beinthis 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.

2-6 CN2408 and CN2404 Controller
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MANUAL MODE

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

The Home display

Check that the MAN light is on.
The upper readout shows the measured temperature or
process value. The lower readout shows the % output.

] To adjust the output, press |Z| or Izl
EI EED (Note: If Output Rate Limit has been enabled, then the
O 200,
]

o719 | lower readout will show the working output. 1f lZ’or Izl

(OIF[~]a] ispressed, it will change to show and allow adjustment of,
the target output.)
press| ] once

Display units
E EE D A single press of will flash the display unitsfor 0.5
O 4:'|L- seconds, after which you will be returned to the Home
| display.
o Jo Flashing of the display units may have been disabled in
vi[a] configuration in which case you asingle press will take you
straight to the display shown below.

X 2 Press twice

EI Setpoint
O SP To adjust the setpoint value, preslelor Iz'
O 7250
o lo
[AIvI[a]
v Preﬁs

Pressing from the Output Power display may access further parameters. Other
parameters 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.

CN2408 and CN2404 Controller 2-7
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PARAMETERS AND HOW TO ACCESS THEM

Parameters are settings within the controller that determine how it will operate.

For example, alarm setpoints are parameters that set the points at which alarms will
occur. For ease of access, the parameters are arranged in lists as shown in the navigation
diagram on the following page. The names of these lists are called the list headers. The
listsare:

Home list PID list Communications list
Run list Motor list Information list
Programmer list Setpoint list Access list.
Alarmlist Input list

Autotune list Output list

Each list hasa‘List Header’ display.

List header displays

[]

I:l HL > List header
[ ] L) SE
[ ]

R Always displays L 5':

Figure 2-4 Typical list header display

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

To step through thelist headers press Depending upon how your controller has
been configured, a single press may momentarily flash the display units. Inthiscase, a
double press will be necessary to take you to the first list header. Continued pressing of

will step through the list headers eventually returning you to the Home display.

To step through the parameter swithin 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 list header at any time can by pressing. step

to the next list header, press once again.

Parameter names
In the navigation diagram, each box depicts the display for a selected parameter.
2-8 CN2408 and CN2404 Controller
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The upper readout shows the name of the parameter and the lower readout its value.
The Operator parameter tables later in this chapter list all the parameter names and their
meaning.

The navigation diagram shows all the parameters that can, potentially, be present in the
controller. In practice, only those associated with a particular configuration will appear.

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

Parameter displays

I:l <4+—Parameter name
=1 FSL ]

I:l , B D <+—— Parameter value
|_|

Figure 2-5 Typical parameter display

Parameter displays show the controller’s current settings. The layout of parameter
displaysis aways the same: the upper readout shows the parameter name and the lower

readout its value. Alterable parameters can be changed using Ii' or |Z.| In the above
example, the parameter mnemonicis IFSL (indicating Alarm 1, full scale low), and the
parameter valueis 10.0.

To change the value of a parameter

First, select the required parameter. The parameter name is shown in the upper readout
and the parameter value in the lower readout.

To change the parameter value, press either E or |Z_| 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.

CN2408 and CN2404 Controller 2-9
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NAVIGATION DIAGRAM (PART A)

Home Run Programmer  Ajarm Autotune PID Motor
List Lstt [ Ust @@ Lst [ List List List®
2afn run Prol AL REun P d mkr
200 LSk LSk LSt T Lose [l L sk LsE
€]
2ofn Pri Prln [---2 kEunE G5P Em
of ! ] 100 OFF 500 300
v v v v v v v
gP SERE Hb c---2 drA SEE I nE
1000 run OFF ] OFF Pidl! OFF
v v v v v v v
m- PSP Hb U J---2 drAE Pb bAck
Auko 20 20 g 08 5 OFF
v v v v v v v
AmPS rvl rmPL Y---2 Rdc b mPE
5 ! Hour g mAn 300 Auko
v v v v v
L, d SEL dwl U HY | kd
! ! Hour ! 60O
v v v v v
SEYP [YCh HY 2 rES2 rES
rmPs { { HH 0o
v v v v v
rAEE SECE SECA HY 3 Hchk?d Hch
5o 10 ] ! Auko Rukao
v v v v v v
PrG. EGE EYPE HY Y Lehbd Lcb
358 200 rmPr ] Auko Auto
v el 2 v v v v
FRSE dur EGE LbE rELZ rELL
no 10 200 OFF 100 100
v v ¥ v ¥ ¥
oukn SELCA rAEE dv AL FFPL Pt?g
OFF 3 50 no oo 10
v v v v ¥
S¥nc EYPE SELA FFEr bk 2
no End 2 g 300
A 2 2 v v %0
SELA EYPE EYPE FFdu
YES dwEH duEl 0oo
L ¥ L ¥

Figure 2-6a Navigation diagram (Part A)
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NAVIGATION DIAGRAM (PART B)

Setpoint Input Ou'tput Cor_nms Information Acqess
List O List O List [ List ol List ol List O
5P WP || oP > cm§ |—|inFo|—ACLS
Ly Sk L SE L SE L Sk L SE L S
y v 9 e e e ]d

S5EL FiLE OPLo Addr d 5P codE
SP i OFF a0 { Std PARSS
v v v v v

L-r CAL OPH Lol Loto
Loc FRCE 1000 0o UPEr
v v v v

5P | OPrr LolH
Eﬂé The parameters OFF iooo
v that follow v v v L 2

Gpo | dependupon R | | FWCE | [LaGA] | [ wlP
oo pietstiuteied Bl 50 iﬂ.ﬂ o

rm5P| Refertothe YL hYSL LolE FFOP
4o (P;‘Vr::“;;zgab'e- cip o 1000 0

v v v v v

rmkE : hYSH onkl Lobu uo
[H Iggryctgjlivbergtion. 0 - i 0

v v v v v
rAE onkH HC db rESL POP
OFF Auko 4o no 19

v \/ v v v
Lock EndP mCE ) OP
0 i 0 i0

v v v v

GPL® SbOP d 0P
v 0D Notes: 00 ,
PR 1. These lists are present only in controllers with the

5 programming feature.

\0on 2. The last three characters depend upon the type of alarm
v v configured.
GP2L 4 HbEY| 3. Thislistis only present in motorized valve controllers.
oo Lo!| 4. Absolute setpoint limits are set in configuration, see
v v Chapter 6.

SP2H* Hb D The shaded boxes are normally hidden in Operator level.
oo 0 To see all the available parameters you must select Full
v - level. See Chapter 3, Access Levels.

5%’;:’;: Figure 2-6b Navigation diagram (Part B)

v
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PARAMETER TABLES

| Name | Description |

Home list

Home Measured value and Setpoint

0P % Output level

Gp Target setpoint (if in Manual mode )

m-A Auto-man select

AmPS Heater current (With PDLINK 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

Prls Active program number (Only on Y, or 20, program versions)

SERE Program status (OFF, run, hol.d, HbAc, End)

PSP Programmer setpoint

cyr Number of cycles remaining in the program

SEL Active segment number

SEYP Active segment type

SELCE Segment time remaining in the segment units

ELE Target setpoint

~AEE Ramp rate (if a rate segment)

P-GE Program time remaining in hours

FASE Fast run through program (no / YES)

ouk.n Event output states (UFF / Bn) (not 8-segment programmer)

S%¥nc Segment synchronization (no / 'T'ES) (not 8-segment programmer)

SELd Flash active segment type in the lower readout of the home display
(no / YES)

2-12 CN2408 and CN2404 Controller
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| Name | Description |
Pral Program edit list - Present only in setpoint programming controller.
For a fuller explanation of these parameters refer to Chapter 5s
Priin Select program number (Only on Y, or 20, program versions)
Hb Holdback type for the program as a whole (if configured)(@FF, La, H , or
bAnd)
Hb Y Holdback value (in display units)
rmPl Ramp units (5Ec, m n, or Hour) [for both rmP.r and rmPE type
segments]
dwl U Dwell units (5Ec, m n, or Hour)
L¥YCn Number of program cycles ( { to 999, or ‘conk?)
SECA Segment number
EYPE S%gment type:(End) (-mP .- =ramp rate) (-mP E=ramp time) (dwE}!) (GEEP)
eALL)
The following parameters depend on the EYPE selected, as shown below.
End |rmPs |rmPE [dwEl |SEEP|cALL
Hb Holdback type: OFF, Lo, Hi , or bAnd
ELE V| Y v Target setpoint for a ‘rmP’ or ‘GEEP"
segment
rAEE v Ramp rate for a ‘rmPr’ segment
dur v | v ‘dwEl !’ time / Time to target for a ‘rmPE’
segment
Prln v |cALL ed Proliram number
cYcn v |No. of cycles of cALL ed program
oukn |V |V |V |V |V Event output: OFF/on (not 8-segment
programmer)
S¥nc v v v v Segment synchronization: na/YES
(not 8-seg progr)
Endk | v End of prog - dwE}l!, I'SEE, 5 OP
Pur Power level in end segment

CN2408 and CN2404 Controller
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IName | Description IName | Description
AL Alarm list P d PID list
{ - - - |Alarm 1 setpoint value L5P If Gain Scheduling has been
2 - - - |Alarm 2 setpoint value enabled (see Chapter 4), this
Al 3 setoint val parameter sets the PV below
J--- arm S setpoint vaue which Py d. I' is active and
Y- -- |Alarm 4 setpoint value above which Py d2" is active.
In place of dashes, the last three CEE Py d. lorPr d2 selected
craractters |r;d|bclat.e the alarm type. See Ph Proportional Band (SEI: H
alarm types table: (in display units)
HY Alarm 1 Hysteresis (display b Integral Time in secs  (5EE )
o units) S— kd Derivative Time in secs (SEE 1)
ﬁrl]?tr:; 2 Hysteresis (display rES Manual Reset (%) (GEE
i !
HY 3 Alarm 3 Hysteresis (display Heb Cutback High (SE': )
units) Lch Cutback Low GEE b
HY Y Alarm 4 Hysteresis (display rELL |Relative Cool Gain  (GEE 0
units) PbZ Proportional Band (GEE D)
LbE Loop Break Time in minutes b2 Integral Time in secs (SEE 2)
d AL | Enable Diagnostic alarms ‘no’ / kdd Derivative Time in secs (EE )
¢ ' rES2 Manual Reset (%) (SEE E')
Alarm types table Heb? Cutback High (SEt E)
-FSL [PV Full scale low alarm Lebd | cutback Low (GEE 2)
“FGH [PV Full scale high alarm rEL2 |Relative Cool Gain  (GEE 2)
-dEvu PV Deviation band alarm The following three parameters are used for
— - cascade control. If this facility is not being
~dH, PV Deviation high alarm used, then they can be ignored.
-dLo [PV Deviation low alarm FFPb [SP, or PV, feedforward propband
-LLr |Load Current low alarm FFEr |Feedforward trim %
-HCr Load Current high alarm FF.du PID feedforward limits + %
-FL2 Input 2 Full Scale low alarm
-FHZ |Input 2 Full Scale high alarm mEr Motor list - see Table 4-3
-LOP [ working Output low alarm Em Valve travel time in seconds
-HOP | working Output high alarm Ink Valve inertia time in secs
-LSP | working Setpoint low alarm bAck | Valve backlash time in secs
-HSP | working Setpoint high alarm mPE Minimum ON time of output
Y-AE | Rate of change alarm (AL 4 pulse
only) Ubr Valve sensor break strategy
REun | Autotune list
EunE One-shot autotune enable
drA Adaptive tune enable
drRAE | Adaptive tune trigger level in
display units. Range =1 to
9999
Rdc Automatic Droop Compensation
(PD control only)
2-14 CN2408 and CN2404 Controller
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IName |Description

IName |Description

SP Setpoint list

' P | Input list - continued

G8EL Select 5P {to 5P IB, depending

on configuration

L-r Local (Loc) or remote (~mk)
setpoint select

SP | Setpoint one value

SP 2 Setpoint two value

rmSP Remote setpoint value

rmEE | Remote setpoint trim

rAE Ratio setpoint

Lock |Local setpoint trim

SP L Setpoint 1 low limit

SP H | setpoint 1 high limit

SP2L | Setpoint 2 low limit

SP2H | Setpoint 2 high limit

SPrr Setpoint Rate Limit

HbEY Holdback Type for setpoint rate
limit GFF, Lo, Hi |, or bAnd)

The next 3 parameters appear if User
Calibration has been enabled. (Refer to
Chapter 7.) By default they are hidden
when in Operator level. To prevent
unauthorized adjustment, we recommend
that they are only made available in Full
access level.

CAL FACE’ - reinstates the factory
calibration and disables User
calibration. Next 2 parameters
will not appear.

‘USEr’ - reinstates any
previously set User calibration.
All parameters below now
appear.

[ALS Selected calibration point -
‘rujrlE’, v P I.L’, 4 P [.H’,

) PE.L’, 4 PEH

RdJ+ | user calibration adjust, if CAL.S
=y P l'.L’, 9 P l'.H’, ) PE.L’,
y PEH

Hb Holdback Value for setpoint rate
limit in display units. (HbEY 1
OFF)

' P Input list

Fi LE | 1P filter ime constant (0.0 -
999.9 seconds).

FLEZ |1P2 filter time constant (0.0 -
999.9 seconds).

H P Transition of control between
Lol P |0 P-tand) P2 (if configured)
The transition region is set by
the values of ‘Lot P’ and

H )P

PV =1 P.{below Lol P’

PV =) P2 above ‘Hi } P’

F. i Derived function, (if configured)
F2 pv=F.Ixi Ph+F2xi P2

F. I and ‘F 2" are scalars with
the range -9.99 to 10.00

Py P |selectsP. ! ory P2

Continued in next column

OFS.1 |IP1 calibration offset
OFse IP2 calibration offset

mij. | IP1 measured value (at
terminals)

mif2 IP2 measured value (at
terminals), if DC input in Module
3 position

IP1 cold junction temp. reading

{
c IP2 cold junction temp. reading

IP1 Linearized value

{
L2 IP2 Linearized value
5

PUSL  |Shows the currentllg selected PV
input-4 P. fory P2

* Do not make adjustments using the Ad_J
parameter unless you wish to change the
controller calibration.

CN2408 and CN2404 Controller
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| Name | Description | | Name | Description |
oP |Output list ) nFa |Information list - continued
Does not appear if Motorized Valve control rESL |Logging Reset - ‘YES/no’
configured. The following set of parameters is for
OPlLa Low power limit (%) diagnostic purposes.
OPH, High power limit (%) mCE Processor utilization factor
OP-~ |Output Rate Limit (% per sec) wP | Working output
FOP Forced output level (%) FFOP |Feedforward component of output
CYCH Heat cycle time (0.2S to 999.9S) ug PID output to motorized valve
RYGH | Heat hysteresis (display units) P OP |Proportional component of output
onEH Heat output min. on-time (secs) ! OP |Integral component of output

)
Auto (0.05S), or 0.1 - 999.9S d 0P | Derivative component of output
CYLCL | Cool cycle time (0.2S to 999.9S)
hYS5LC Cool hysteresis (display units)

ank[ [Cool output min. on-time (secs) RLCES | Access List
Auto (0.05S), or 0.1 - 999.9S codE | Access password

H{db |Heat/cool deadband (display Loko |Goto level - OPEF, Full ,Edi E
units) orconF

ShOP | Sensor Break Output Power (%) FonF | Configuration password

cm§ Comms list
RAddr Communications Address

y nFa |[Information list
dy GP | Configure lower readout of Home
display to show:
o Valve position
Skd  standard - display setpoint
AmPS  Load currentin amps
OP Output
SERE Program status
PrGE Program time remaining in
hours
L 2 Process value 2
rAE  Ratio setpoint
Pri Selected program number
r5P Remote setpoint
LalLl | PV minimum
LolH | PV maximum
LolbA | PV mean value
LolE |Time PV above Threshold level
Loliu | PV Threshold for Timer Log
Continued in next column
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ALARMS

Alarm annunciation

Alarms are flashed as messages in the Home display. A new alarm isdisplayed asa
double flash followed by a pause, old (acknowledged) alarms as a single flash followed
by apause. If thereis more than one alarm condition, the display cycles through all the
relevant alarm messages. Table 2-1 and Table 2-2 list all 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.

L atching, 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 saf e state on power-up.

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

Process alarms
These warn that there is a problem with the process which the controller istrying to control.
Table 2-1 Process alarms

DAilsT)rlr:y What it means |3Ai|sT)r|:y What it means
FSL+ [PV Full Scale Low alarm _FLZ* |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
_dHi = | PV Deviation High alarm _HOP+ | working Output High alarm
_dlo* | PV Deviation Low alarm _L5P* | working Setpoint Low alarm
_LLr*  |Load Current Low alarm _H5P+ | working Setpoint High alarm
HCr+ | Load Current High alarm HrAE | PV Rate of change alarm
= Always assigned to Alarm 4

* |n place of the dash, the first character will indicate the alarm number

CN2408 and CN2404 Controller 2-17
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Diagnostic alarms
Theseindicate that afault existsin either the controller or the connected devices.

Table 2-2a Diagnostic alarms

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 configuration
The value of an parameters before returning to Operator level. Once
operator, or in Operator level, check all of the operator para-
configuration, parameter | meters before resuming normal operation. If the
has been corrupted. fault persists, or occurs frequently, contact Omega .
Shbr 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 working properly.
open circuit.
LdF Load failure This is an alarm generated by feedback from a
Indication that there isa | Omega SSC-TE10S solid state relay (SSR)
fault in the heating operating in PDLINK mode 1 - see Chapter 1,
circuit or the solid state Electrical Installation. It indicates either an open or
relay. short circuit SSR, blown fuse, missing supply or
open circuit heater.
S5 F Solid state relay failure This is an alarm generated by feedback from a
Indication that there isa | Omega SSC-TE10S solid state relay (SSR)
fault in the solid state operating in PDLINK mode 2 - see Chapter 1,
relay. Electrical Installation. It indicates either an open or
short circuit condition in the SSR.
HEr F Heater failure This is an alarm generated by feedback from a
Indication that there isa | Omega SSC-TE10S solid state relay (SSR)
fault in heating circuit. operating in PDLINK mode 2 - see Chapter 1,
Electrical Installation. It indicates either a blown
fuse, missing supply, or open circuit heater.
HwEr Hardware error Check that the correct modules are fitted.
Indication that a module
is of the wrong type,
missing, or faulty.
nos o No I/0 This error message normally occurs when pre-
None of the expected configuring a controller without installing any of the
1/0 modules is fitted. required I/O modules.
2-18 CN2408 and CN2404 Controller
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Diagnostic alarms (continued)
These indicate that afault exists in either the controller, or the connected devices.

Table 2-2b Diagnostic alarms

Display shows

What it means

What to do about it

rmkF

Remote input failure.
Either the PDLINK input,
or the remote DC input, is
open or short circuit

Check for open, or short circuit
wiring on the PDLINK, or remote
DC, input.

communications.

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.
Errd 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,

Stuck button, or a button without touching any of the

was pressed during power | controller buttons.

up.
ErrS Error 5: Faulty internal Check printed circuit board

interconnections. If the fault
cannot be cleared, return the
controller for repair.

CN2408 and CN2404 Controller
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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 OPEr  |In this level, operators can view and adjust No
the value of parameters defined in Edit level
(see below).
Full Full |Inthislevel, all the parameters relevant to a Yes

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

Edit Ed E |Inthis 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 | canF | 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

unauthorized access.

If you need to change the password, see Chapter 6, Configuration.

Access list header

Press until you reach the access list header ‘ACLS'.

Press

Password entry
The password is entered from the ‘codb’ display.

Enter the password using or @ Once the correct
password has been entered, there is atwo second delay
after which the lower readout will change to show ‘PASS’
indicating that accessis now unlocked.

The pass number isset to * {" when the controller is shi pped
from the factory.

Note; A special case exists if the password has been set to
‘0. Inthis case access will be permanently unlocked and
the lower readout will always show ‘PASS.

Press to proceed to the ‘Loto’ page.

(If anincorrect password has been entered and the

controller isstill ‘locked’ then pressing u returns you to
the ‘ACLS’ list header.)

Access to Read-only Configuration

From this display, pressing E and |Z| together will take
you into Read-Only Configuration without entering a
password. Thiswill 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 u and together takes you
immediately back to the Home display.

3-2
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Access Levels

L Sk

lo
VAl

€5
S RArrs
[
1]

Alternative path if
‘conF’ selected

% Loko
o Full

. inae
8 LanF
J F’H?S
i v]a]

Level selection

The ‘Goko’ display allows you to select the required
access level.

Use E and |Z| to select from the following display

codes:
OPEr: Operator level
Full: Fullleve
Ed E: Editleve
conF: Configuration level

Press

If you selected either ‘OPEr’, ‘Ful L’ or ‘Edh k' level you
will be returned to the ‘ACL S’ list header in the level that
you chose. If you sdlected ‘caonF’, you will get adisplay
showing ‘LonF’ inthe upper readout (see below).

Configuration password

When the LanF’ display appears, you must enter the
Configuration password in order to gain access to this
level. Do this by repeating the password entry procedure
described in the previous section.

The configuration password is set to ‘2" when the
controller is shipped from the factory. If you need to
change the configuration password, see Chapter 6,
Configuration.

Pr&ss

Configuration level

Thefirst display of configuration is shown. See Chapter 6,
Configuration, for details of the configuration parameters.
For instructions on leaving configuration level, see Chapter
6, Configuration.

Returning to Operator Level

To return t o operator level from either Ful L’ or ‘Edi E’ level, repeat entry of the
password and select ‘OPEr’ on the ‘hok o’ display.

In' Edi E'

is pressed for 45 seconds

level, the controller will automatically return to operator level if no button

CN2408 and CN2404 Controller
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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 isto say, you move from list header to list

header by pressing , 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 selected the required parameter, use Iz' and |Z| buttons to set its
availability in Operator level.
There are four codes:

RLEF  Makesaparameter alterable in 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).
H! dE  Hides aparameter, or list header.

For example:

= 2FSL

] HL t r The parameter selected is Alarm 2, Full Scale Low

It is alterable in Operator level

oo
DAy [a] |

Hiding or revealing a complete list

To hide acomplete list of parameters, al you haveto do ishidethe list header. If alist
header is selected, only two selections are available: ~EAd and H! dE.
(It is not possible to hide the ‘ACL S list, which always displays the code: ‘L1 SE*)

Promoting a parameter

Scroll through the lists to the required parameter and choose the ‘Prl code. The
parameter is then automatically added (promoted) into the Home display list. (The
parameter will also be accessible, as normal, from the standard lists.) A maximum of
twelve parameters can be promoted. Promoted parameters are automatically ‘aterable’.
Please note, in the ‘P00 Ly SE’, the parameters from segment number (5ELA)
onwards cannot be promoted.

3-4 CN2408 and CN2404 Controller



Installation and Operation Handbook Tuning

Chapter 4 TUNING

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

This chapter has five main topics:
WHAT IS TUNING?
AUTOMATIC TUNING
MANUAL TUNING
COMMISSIONING OF MOTORIZED VALVE CONTROLLERS
GAIN SCHEDULING

WHAT IS TUNING?
In tuning, you match the characteristics of the controller to that 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 external disturbances,
thereby restoring the temperature rapidly to the setpoint value.

Tuning involves calculating and setting the value of the parameters listed in Table 4-1.
These parameters appear in the ‘Ps o’ list.

Table 4-1 Tuning parameters

Parameter | Code Meaning or Function
Proportional Pb The bandwidth, in display units, over which the output power
band is proportioned between minimum and maximum.
Integral time b Determines the time taken by the controller to remove
steady-state error signals.
Derivative kd Determines how strongly the controller will react to the rate-
time of-change of the measured value.
High Hecb The number of display units, above setpoint, at which the
Cutback 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
Pt value divided by the rEL value.
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AUTOMATIC TUNING

Two automatic tuning procedures are provided in the CN2408 and CN2404:
A one-shot tuner which automatically sets up the initial values of the parameters
listed in Table 4-1 on the previous page.
Adaptive tuning which continuously monitors the error from setpoint and modifies
the PID valuesif 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 ‘oP" 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‘Akun’ list, select ‘tunE’ and set it to ‘on’.

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

4. Thecontroller 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 ks * or ‘kd’
parametersto 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
I

Setpoint

M Time

Calculation of the cutback values

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

If either low cutback, or high cutback, is set to ‘Auto’ the values are fixed at three times
the proportional 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 recognizes an oscillatory, or under-damped, response it recalcul ates the Pb,
b and bEd values.

Adaptive tune is triggered whenever the error from setpoint exceeds atrigger level.
Thistrigger level is set in the parameter ‘drAE’, which isfound in the Autotune list.
Thevalueisin display units. It isautomatically set by the controller, but can also be
manually re-adjusted.

Adaptive tune should be used with:
1. Processes whose characteristics change as a result of changes in 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 is the Ziegler-Nichols method.

With the process at its normal running temperature:

1. Setthelntegral Time ks * and the Derivative Time ‘£d’ 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 startsto 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 stabilize. Make a note of the proportional band value
B’ (engineering units) and the period of oscillation ‘T* (seconds or minutes).

5. SetthePh, ki and Ed parameter values according to the calculations given in
Table 4-2.

Table 4-2 Tuning values

Type of control Proportional Integral time ‘ti’ Derivative
band ‘Pb’ time ‘td’
Proportional only 2xB OFF OFF
P + | control 2.2xB 0.8xT OFF
P + 1+ D control 1.7xB 0.5xT 0.12xT
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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
changes in temperature, then manually set the cutback parameters‘Lch’ and ‘Heb'.

Proceed as follows:

1. Setthelow and high cutback values to three proportional bandwidths (that is to say,
Lcb=Hcb =3 x Ph).

2. Notethelevel 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

""”': __ Qvershoot_ Setpoint

e

Example (b)
Temperature

#Tu Setpoint

% Time
i

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

In afull three-term controller (that is, a PID controller), the integral 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), the integral term will be set to ‘OFF . Under
these conditions the measured value may not settle precisely at setpoint. When the
integral termis set to ‘ OFF' the parameter manual reset (code ‘rES’) appearsin the

P dLi Sk inFull’ level. Thisparameter represents the value of the power output
that will be delivered when the error is zero. Y ou 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 value in order to remove this droop. To use thisfacility, you must first allow the
temperature to stabilize. Then, in the autotune parameter list, you must set ‘Adc’ to
‘on’. The controller will then calculate a new value for manual reset, and switch ‘Adc’

to ‘OFF.

‘Adc’ canbe repeated as often as you require, but between each adjustment you must
allow time for the temperature to stabilize.
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MOTORIZED VALVE CONTROL

The CN2408 AND CN2404 can be configured for motorized valve control as an
alternative to the standard PID control algorithm. This agorithm is designed specifically
for positioning motorized valves.

These are ordered, pre-configured, as Model numbers:

CN2408-VC AND CN2404-VC motorized valve controllers

CN2408-VP AND CN2404-V P motorized valve controllers with a single setpoint
programmer

CN2408-V4 AND CN2404-V 4 motorized valve controllers storing four setpoint
programs.

Figure 1-11 in Chapter 1 shows how to connect a motorized valve controller. The
control is performed by sending open or close pulses in response to the control demand
signal.

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

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

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

3. Thedesired control modeis selected in the s nSE’ listin configuration level.

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

Table 4-3 Motorized valve parameter list

| Name | Description | Values |
mkr Motor list Min Max | Default
Em Valve travel time in seconds. O e [HH 300

This is the time taken for the valve to travel from
its fully closed position to its fully open position.

! nk Valve inertia time in seconds. OFF | 200 OFF
This is the time taken for the valve to stop moving
after the output pulse is switched off.

bAck | Vvalve backlash time in seconds. OFF I HH 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 | 000 | Auko

Ubr Valve sensor break strategy. FESE uwP duwn| duwn
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COMMISSIONING THE MOTORIZED 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. Measurethe time 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. Set all 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 is that the derivative term ‘td’, 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 thetimeis 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 inertiatime needs to be determined and then entered into
the parameter, 4 nk’. Theinertiatimeis subtracted from the raise and lower output
pulse times, so that the valve moves the correct distance for each pulse.

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

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 (E'H), or3 (3H), hasits ) 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
‘UALH to* 100,

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

1. InOperator level, pressthe AUTO/MAN button to put the controller in Manua mode.
2. Drivethevalveto itsfully open position using |Z|

3. Press until you gettos P-Ly Sk,
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4
5.
6
7

o

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Press|(4| to get to ‘PCAL -OFF
Press| V] or [A]to tun ‘PLAL to on'.
PI’8$ and the upper readout indicates‘Pak’ .

Press or |Z| togetto‘Pok-3AH) *. (Assuming that the Potentiometer Input
Moduleisin module position 3.)

Press| (4 to goto'L0-no'.

Pr&ss or IZ‘ tosee'LO-YES , which starts the calibration procedure.
Cdibration is complete when the display returnsto ‘L0 -na’.

Preﬁ and together to return directly to the Operator level.

The controller should still be in Manual mode.

Drivethevalveto itsfully closed position using E

Pr&ss until you gettos P-Ly Sk,

pressl to get toPLAL -OFF.

Pre& or|Z|toturn ‘PLAL to on.

PI’E$ and the upper readout indicates‘Pak’.

press ¥ ] or [A] 0 getto‘Pok-3AL o

Pras togoto‘L-no’.

Pr&sslz' orlZ' tosee'GO-YES , which starts the calibration procedure.
Caibration is complete when the display returnsto ‘L0 -na’.

Preﬁlz' and IE 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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Chapter 5 PROGRAMMER OPERATION

This chapter deals with the setpoint programming option. All CN2408 and CN2404
instruments have a basic 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 CN2408-CG and CN2404-CG
Models CN2408-CP and CN2404-CP

four stored programs: Models CN2408-P4 and CN2404-P4

twenty stored programs: Models CN2408-CM and CN2404-CM

16-segment Motorized Valve programmer with:

asingle program: Models CN2408-V G and CN2404-V G
Models CN2408-VP and CN2404-VP

four stored programs: Models CN2408-V4 and CN2404-V4

twenty stored programs: Models CN2408-VM and CN2404-VM.

The 8-segment programmer differs from the other programmersin that it will not provide
event outputs and program synchronization. Otherwise, they all 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 parameters in 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; all CN2408
and CN2404 models can do this.

The setpoint is varied by using a setpoint program. Within each CN2408 and CN2404
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 program is
stored asa series of ‘ramp’ and ‘dwell’ segments, as shown below.

Setpoint A _\

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 AC SSR outputs, depending on the modules installed.

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:
Table 5-1 Segment Types

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 N\ 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.
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PROGRAMMER STATES

The programs have five states: Reset, Run, Hold, Holdback and End.
Table 5-2 Program States

State Description Indication

Reset In Reset, the programmer is inactive and the Both the RUN and
controller behaves as a standard controller, with HOLD lights are
the setpoint determined by the value set in the OFF

lower readout.

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

Hold In Hold, the program is frozen at its current point. [ HOLD light on
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 a cALL ed program until it becomes active
within that program.

Holdback | Holdback indicates that the measured value is HOLD light flashes
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 behavior later this chapter.

End The program is complete. RUN light flashes
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RUNNING A PROGRAM FROM THE RUN LIST

The Run List
run From the Home display, press until you reach the ‘run’

Ly Gk list header.

[OIA[via]
press|]
C} Program number
v This display only appears on programmers that can store
more than one program. Use or to select the required
P r E program number, from 1 to 4, or 1 to 20, depending on the
( particular controller.
[} Alternatively, the program number can be selected
MEIEA remotely, using digital inputs on the rear terminals. See

the section on Configuring Digital Inputsto Select a
Program Number for information on how thisis done.

Press

C} Status selection
v
Useli' or IE to select:
5,: Ht - run: Run program.
DFF - hald:  Hold program.
OFF: Program reset.

(GG va]

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

To return to the Home display preﬁs 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

Temporary changes can be made to the parametersin this ‘run’ list, (for example a
setpoint, ramp rate, or an unelapsed time), by first placing the programmer into *hal d".
Such changes remain active only for the duration of the segment; the segment parameters
will revert to their original (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 thisinthe ‘run’ list - see the previous
topic, Running a program from the Run list. Then:

Press once to run a program (RUN light on)
Press again to hold a program (HOLD light on)

AUTOl ~ | RUN/HOLD | Pressagain to cancel hold and continue running

MAN button (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 BEHAVIOR
The preceding topics explain how to operate the programmer manually.

The following topics cover aspects of its automatic behavior: Servo, Holdback and
Power Failure.

Servo

When a program is 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 is to 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 thisoccur. The action of Holdback is the same as
adeviation 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:-
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‘OFF - Disables Holdback - therefore no action is taken.

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

‘H ' - 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.

Thereis asingle 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 behavior 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.- caonk (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 ‘rmPb’ is selected, then when power isrestored 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 5-3 if it fails during a ramp segment.

Figure 5-2 Continue after a power fail Figure 5-3 Ramp back after a power fail
: Segment dwell )
Setp‘omt time = t1 + 2 Set‘pomt
1 b Target setpoint
Lot e
Power off
\G\/ar on
Power off | &~ <
s T Power on - Servo
to new PV level
Ramp ‘ . Time Time
Segment Dwell Segment Ramp Segment

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)
the holdback strategy

the power fail strategy

the servo type

if event outputs are available (not 8-segment programmer)
if program synchronization is available. (not 8-segment programmer)

selection of program number using digital inputs (multi-programmer only)

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

Programmer list header

P ’- D E After selecting Configuration mode, press until the
P0G ConF neader is displayed.
ConF

([GIA(vla]

C} Press

Number of programs

P,; 'T’P Use[ Y] or [A] 1o select:
y .

nonE: Disable built-in 8-segment programmer
l: Enable built-in 8-segment programmer

M Ia] For 16-segment programmers:
nonE: no programs
1 One stored program
4 Four stored programs

Twenty stored programs

. 20:
(4 Press[CH]

Holdback Strategy

HbHE USEE Ormtoselect:

SEE SEL:  Holdback typeto be set in each segment
Proli: Holdback type to be set for the whole program

[OIAv][a]
C} Press Continued on the next page.

5-8 CN2408 and CN2404 Controller



Installation and Operation Handbook Programmer Operation

Power fail strategy
PI.U,-.F Use orlZ'toselect

con t - conk:  Continuefrom last setpoint

[ODIFIv]a]

¢

rSEE: Reset the program.

PI’%

Servo type
SI‘UD Useli' or@toselect:
EDPU . koPU: ServotoPV
(DA vI[a] . EkaSP:  ServotoSP

&
v Pr&ss

D u t Event Outputs (not in 8-segment programmer)
Useli' or |Z| to select:
no no: Event outputs disabled
[OFIv]a] . YES: Event outputs enabled

C} Pr%s

Synchronlzatlon (not in 8-segment programmer)

5"[‘”[ Useli' orlZ' to select:

no: Synchronization disabled
YES: Synchronization enabled
[BIAIv]a]
C} Press . to return the list header.
v

rmPh: Ramp from PV to setpoint at last ramp rate

CN2408 and CN2404 Controller
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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’ ins nSE-ConF* must be set to
‘PO

) nSE
LonF

[OcAvIa]
D Preﬁs until you reach ‘bed'.

bc d Usethe[ W] or [A] buttons, to setect Pr 00,
P0G

(DI v]a]
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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, is
that a new program starts with all its segments set to End in the EYPE parameter. The
procedure for both consists of setting up the parameters in the P00 list of the Operator
Navigation Diagram shown in Chapter 2. As explained 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

From the Home display press untiI you reach the
P Lr 05?: Proli L SE header.
)

(B v](a]

C} Press

Program number
P,_ G n This display appears only on the multi-program controllers.

Useli' or IZ' to select the number of the program which
you wish to modify (from 1 to 4, or 1 to 20).

(GG v]a]

(4 Press

Holdback type

[Only appears when Holdback has been selected for the whole

Hb program.]
Use|w| or to select:
bAnd vyl la

EFF : Holdback disabled
. o: Deviation Low Holdback
(B3 vIa] . H - Deviation High Holdback
- bAnd: Deviation Band Holdback
4 Press

Holdback value

Hb U Note! The value set in this parameter is always for the
5 U whole program.

Useli' or |Z| to set the value.
O
(DI [vI[a] Pr%s

Vo[
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rmPL

m N
(OIAIvi[a]

¢
duwl U

m N
(OB v]la]

[
[an’

DIy a]

&
SEEn’

(B3]

¢

Ramp units

Useli' or IZI to select:

SEc
m n
Hour

Press

Dwell units

Uselzl or Elto select:

SEc

mn
Hour

Press[C4|

Number of program cycles

Useli' or IZ' to set the number of program cycles
required from { to 999, or ‘conk’ for continuous

cycling.
Pr%s

Segment number

Use E or |Z| to select the number, from 1 to 16.
(1 to 8 in 8-segment programmers)

The parametersthat follow CELA st up the characteristics
of the individually selected segment number. By defining the
characteristics of each segment of the program, you define
the whole program.

Pr&ss

Continued on the next page
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EYPE

l'ﬂ'lPJ'
[ I4]

¢

Segment type
Select the segment type using or: |Z|

rmPr:

rmPE:

duEl!;
SEEP:
cALL:

End:

Press

Ramp to anew setpoint at a set rate
Ramp to anew setpoint in a set time

Dwell for aset time

Step to a new setpoint

Call another program as a subroutine
(only available in multi-program controllers)

Make this segment the end of the program.

Table 5.3 Parameters that Follow Segement EYPE

The parameters that follow *EPPE’ depend on the type of segment selected as
shown in the table below. The function of each parameter follows the table.

Parameter Segment type selected
rmPr | rmPE | dwEll | SEEP | cALL End
Hb v v v v
ECE v v v
rALE v
dur \ \
Prln v
c’cn v
S¥Ac v v v v
EndE v
Pur v
v
bAnd
(DA v]la]
C} Press
[OIG]va]
v
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"AEE
(0

o]

¢

dur
(0

(GG v]a]

¢

Prlin

L’
[OIAIv]a]

A

c¥Ycn

(1
[BIG)v 1]

Ramp rate
Ramp rate for ‘rmPr segments

Using Ii' or |Z| set avalue for the ramp rate, ranging
from 0.01t0 99.99. The units are the ramp units (rrnP.U)
set earlier in this sequence.

Pr E$

Duration time

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

Set the time using Iil or IZ' Y ou have set the units
earlier in this sequence. [‘dwl L’ defines the units for
‘dwE! segments: ‘rmP L defines the units for ‘rmPE’
segments.]

Press

Called program number

Only appears for ‘cALL’ segments.  (muti-program
controllers only)

Set a called program number from 1 to 4, or from 1 to 20,

using Iz' or |Z|
Pr&ss

Number of cycles of the cALLed program
Only appears for ‘cALL’ segments.  (muti-program

controllers only)
Sets the number of cycles of the cALLed program from 1
to0 999, using E or |Z|

Press Continued on the next page.
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"AEE
1

BIICIRATY

¢

dur

(d
[MIFIVIa]

PFGJ‘I
Y

(DTS v]a]

¢

c¥Ycn

{1
IIEAYY

¢

Event output 1 (16-segment programmers only)
Appearsin al segments, except ‘cALL’ segments.

Use. or |Z| to set output 1:

OFF: Off in the current segment
on: On the current segment.
Press
Further event outputs (16-segment programmers only)

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

Pressing  will step through all 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.

Press

Synchronization event output (only appears if configured)

Useli' or |Z| to select:

YES: Synchronization Enabled
no: Synchronization Disabled

Note: This event output, if used, occupies the position of
‘outl

Press

End segment

Use or |Z| to select:

duEl: An indefinite dwell
rGEE: Reset.
S50OP: End Segment Output Power Level

Press
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Power Value [End Segment]

Pwr Use E orlg to set the power value in the range
D D +100.0%.
. This power level is clipped by the parameters ‘0P H * and
([OIAvI[a] ‘0P L o’ before bei ng applied to the process.

¢

Press toreturnto thePrali-L) Sk

Prol
L) SE

[OIAIva]
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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:

The type of control (e.g. reverse or direct acting)
The Input type and range

The Setpoint configuration

The Alarms configuration

The Programmer configuration

The Digital input configuration

The Alarm Relay configuration

The Communications configuration
The Modules 1, 2 & 3 configuration
Calibration

The Passwords.

WARNING
Configuration is protected by a password and should only be carried out by a
qualified person, authorized to do so. Incorrect configuration could result in damage
to the process being controlled and/or personal injury. It istheresponsibility of the
person commissioning the processto ensure that the configuration is correct.

CN2408 and CN2404 Controller 6-1
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SELECTING CONFIGURATION LEVEL

There are two alternative methods of selecting Configuration level:

- If you have aready powered up, then follow the access instructions given in Chapter
3, Access |levels.
Alternatively, preﬁlil and IZ' together when powering up the controller. Thiswill
take you directly to the ‘L onF password display.

When the ‘ConF' display appears, you must enter the
Configuration password (which is a number) in order to
gain access to Configuration level.

CDI‘IF Password entry
d

[OIGv]a] Enter the password using thelzl or IZ' buttons.
The configuration password is set to ‘2" when the
controller is shipped from the factory.
C} Once the correct password has been entered, thereis atwo
second delay, after which the lower readout will change to
‘PASS' indicating that access is now unlocked.
CD n F Note: A specia case existsif the password has been set to
PHS S ‘0. Inthissituation, access is permanently unlocked and
the lower readout will always show ‘PASS'.
(DA v]la]

Pr%s to enter configuration.

C} (If an incorrect password has been entered and the
controller is still ‘locked’ then pressi ng@ at this point

v

will take you to the ‘Exit’ display with ‘no’ in the lower
: n 5,: readout. Simply press to return to the ‘ ConF’ display
IRATS You will obtain thefirst display of configuration.
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LEAVING CONFIGURATION LEVEL
To leave the Configuration level and return to Operator level Press until the ‘ Exit’

display appears.
Alternatively, pressing and together will take you directly to the ‘Exit’ display.

’ St Use or |Z| to select ‘YES’. After atwo-second delay,
n the display will blank and revert to the Home display in
Operator level.
LonF P
(DA vI[a]

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.

You 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 a
definition of each parameter, see the Configuration Parameter Tables at the end of this

chapter. To change the value of a selected parameter, use thelzl and |Z| 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

Configll]  Config[[] Config Config Config Config @] Config

ynSE [ PY =P |[—|5P | — AL |—|PIOG|—> LAk
W& Y@ Y@ Y@ v Vo (@
CErL ur E » nPE n5SP AL PEYP v d
P d of kkc c FSH 20 Lol
v ) 2 v L 2 v v v
Ack dEcP CJt rmkr Lkch HbAc Func
rEu nnnn Ruto OFF no SEG mAn
v v v v v v
Cool rnbL , mP mkr bloc Puwr F
Lin b Ruko OFF no conk
v v v v v v
b Ed rnGH , nPL PrEr AL Sruo
SEc 200 6g OFF F5L EaPU
v v v v v
m-A , nPH rmPY Lkch out
d SA coo PSEc no no
v v v '* v
dEYP UAL L rmk blLoc S¥nc
PU [ifi} nankE no no
v v v
r-h UALH AL
d 5A 0oo OFF
) Z v
PurF LEch
YES no
v v
FudE bloc
nonE no
v
PdEr AL
no OFF
v v
Sbrk Lkch
SeOP no
v v
FOP bloc
bcd
ninnE Fig 6.1a Navigation Diagram (Part A)
bcd
I'I?HE
GSch
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Configuration

N

AVIGATION DIAGRAM (PART B)

Alarm relay Comms 1 Comms 2 Module 1 Module 2 Module 3 Module 4@ custom®
Config[@  Config[@ Config[@ Config®™[Q] Config™l] Config®[@ Config [B] Config[Tl

AR HA JA A cA JA 4A CUSE
ConF ™| CanF g LonF d ConF il ConF Pl “ConF g ConF LonF >
Ooooad OooOooOo4d OO Od Oooood Oooood OOood Oooogd |
& g @ |
Y A A h 4 J A 4
 d  d  d v d v d i d rn |
rELY cmS PdS dC 0P dl, P HLS [
v v v v v v v
Func| |Func| [Func Func Func Func URAL. I
d G mod 5PaP HERE SEL HERE oo
v v Y v v v v
5En5| |bAud| [UALL UALL ynPE| WALL| |n @
nor 9600 i ] mld 0 (o
v v v v v v
PrEY| [LALH UALH » mP UALH VAL 2
nonk 60 00 Auko 00 2008
v v v v v
FES ur ’: DU,:L 1N 3
Full mAl ynPL of 2.
l ' ; d EH Flv 3
» nPH uE. UAL.
dELY Oukl 500 000] |30
no v v v
OukH GERS
200 UARL L nor
L7 v
See parameter
tables UALH Y
Fig 6.1b Navigation Diagram (Part B) See parameter 0
tables v
Note: UHLE
1.  Additional headers, carrying the suffixes b and L, will appear if dual-, or BO0C
triple-, channel modules have been installed. The header denotes the
labelling of the terminal to which the output function is connected.
2. Module 4 is the High Current Switch Module. This is only available in the
Model CN2404 controller.
3. 8-point custom linearization. Only %ppears when eitherdA or 1+ P-LanF
has» nPE' = mUL" ormAL", or UL,
4. 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.

CN2408 and CN2404 Controller
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NAVIGATION DIAGRAM (PART C)

Calibration Password
Config m Config
AL [T, PRSSTT ,J[Exk
LonF LonF no
v ) v
AL | P
I'I:I'I * 1
UCAL an.FE”
*I'ID
PE IL
0
v
Pt {H
0
v
OF IL
00
v
OF {H
00
v
PECL
0
v
PECH
0
v
OF2L
[
v
OF2H
[

Fig 6.1c Navigation Diagram (Part C)
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Configuration

CONFIGURATION PARAMETER TABLES

| Name | Description | Values Meaning |
y nSE Instrument configuration
CErL | Control type P, d PID control
OnDF On/off control
UpP Boundless motorized valve
control - no feedback required
UP b Bounded motorized valve
control - feedback required
Ack Control action rEu Reverse acting
dr Direct acting
Cool | Type of cooling Lin Linear
)] Oil (50mS minimum on-time)
H2O Water (non-linear)
FAn Fan (0.5S minimum on-time)
ProP Proportional only to error
onOF On/off cooling
E Ed | Integral & derivative CEc Seconds, OFF to 9999
time units mn Minutes, OFF to 999.9
m- Front panel Auto/Man button | EnAb Enabled
di SR Disabled
r- Front panel Run/Hold button | EnAb Enabled
di SR Disabled
PurF | Power feedback an on
OFF Off
FudE | Feed forward type nant 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)
ShrE | Sensor break output SbOP 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-
L1 5k’ in Operator Level
bed BCD input function nonE Not used
Proli Select program number
5P Select setpoint number
LSch | Gain schedule enable no Disabled
YES Enabled

continued on the next page
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| Name [ Description values | Meaning
Py Process value config
ur b Instrument units or Celsius
oF Fahrenheit
O Kelvin
dEcP | Decimal placesinthe | nanE Display units blanked
displayed value nnnn None
nnn.N One
nn.An Two
rab)i Range low Low range limit. Also setpoint limit for
alarms and programmers
rnth Range high High range limit. Also setpoint limit for
alarms and programmers

CN2408and CN2404 Controller
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Configuration

| Name [ Description

| values | Meaning

y P Input configuration

y nPE | Input type JEkc J thermocouple
kEc K thermocouple
LEc L thermocouple
rkc R thermocouple (Pt/Pt13%Rh)
bEc B thermocouple (Pt30%Rh/Pt6%Rh)
nkc N thermocouple
EEc T thermocouple
Skc S thermocouple (Pt/Pt10%Rh)
PL2 PL 2 thermocouple
Ekc Custom downloaded t/c (default=type E)
rkd 100W platinum resistance

thermometer
ml Linear millivolt
volkE Linear voltage
mA Linear milliamps
S U Square root volts
S-R Square root milliamps
*see ' [USE' List. miL 8-point millivolt custom linearization*

ur 8-point Voltage custom linearization*
mAL 8-point milliamp custom linearization*

rir Cold Junction Auka Automatic internal compensation

Compensation 0o 0°C external reference

YGa[ 45°C external reference
S0 50°C external reference
OFF No cold junction compensation

, mP Sensor Break Impedance |JFF Disabled (only with linear inputs)
Auko Factory set
H Impedance of input > 5KW
H H Impedance of input > 15KW

Linear Input Scaling - The next 4 parameters only appear if a linear or sq rt input is

chosen.

» nPL Displayed Value Input value low

UAL. H
» nPH Input value high
UALL Displayed reading low
UF”- L Electrical
URLH | PL P ™t | Displayed reading high

CN2408 and CN2404 Controller
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|Name | Description

|Va|ues |Meaning

SP Setpoint configuration
nSP | Number of setpoints C, 4, IB6 | Select number of setpoints available
rmkr | Remote Tracking OFF Disable

ErAc Local setpoint tracks remote setpoint
mkr | Manual Track OFF Disable

ErAc Local setpoint tracks PV when in

manual

PrEr | Programmer Track OFF Disable

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

Pm n |Per minute

PHr Per hour
rmk Remote setpoint configuration | nonE Disable

&P Remote setpoint

Lock |Remote setpoint + local trim

rmkE | Remote trim + local setpoint
AL |Alarm configuration |Va|ues Table A - Alarm types
The controller contains four ‘soft’ alarms, which are Value | Alarm type
configured in this list. Once configured, they can be OFF | No alarm
attached to a physical output as described in the alarm | |FSL | PV Full scale low
relay configuration list, ‘AA ConF'. FGH |PV Full scale high
AL | |Alarm 1 Type see Table A dEu | PV Deviation band
LEch |Latching no/YES/Eunt/mAn* dH 1PV Deviation high

dlo |PV Deviation low

bl oc |Blocking no/YES IL~ [Load Currentlow
HLE Alarm 2 Type see Table A HE,— Load Current high
| Ech |Latching na/YES/EunkmAn* | [FL2 [input 2 Full Scale low
bLoc |Blocking no/YES FHZ |Input 2 Full Scale high
AL3 |Alarm 3 Type see Table A LOP | Working Output low
LEch |Latching no/YES/Eunt/mAn* ,‘:’gg wz:t:r;g 22?;22;‘?:\/\/
bLoc |Blocking no/YES HSP | Wworking Setpoint high
ALY |Alarm 4 Type see Table A ~AE | PV Rate of change
L Ech |Latching na/YES/Eunk/imAn* AL4 only
bLoc |Blocking (notif ALY = +AE) |no/YES

Alarm Modes

‘no’ meansthat the alarm will be non-latching.

“YES’ meansthat the alarm will be latched,
with automatic resetting.  Automatic re-

setting meansthat if areset isactioned before

the alarm has cleared, then it will auto-
maticaly reset wheniit clears.

Eunk’ meansthat the dlarm is used to trip
an externd event. If thisoption is sdlected
the front pand darm message will not
appear.

‘mAn’ meansthat the alarm will be latched,
and can only be reset after it hasfirst cleared
(cdled ‘manual reset mode’).

6-10
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Thefollowing parameters apply if the standard 8-segment programmer isto be

configured.

Prog | Programmer configuration [Values | Meaning

PEYP | Programmer type nonE | Programmer disabled (factory setting)
{ 8-segment programmer enabled

HbAc | Holdback SEL Holdback is individually selectable in

each segment.
Pral Holdback is applied across the whole
Program.

,F:’u,,—, Power fail recovery conk | Continue from last setpoint (SP)
rmPb | Ramp from PV to SP at last ramp rate
~GEE | Reset the program

Bruo | Starting setpoint of a EaPl | From the Process Value (PV)

program (Servo point) EaGP | From the setpoint

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

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

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

Bruo | Starting setpoint of a EoPlY | From the Process Value (PV)

program (Servo point) EaGP | From the setpoint

ouk Programmable event outputs | ng Disabled
YES Enabled

SYALC | Synchronization of programs | ng Disabled

of several programmers YES Enabled

CN2408 and CN2404 Controller
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[Name | Description

[values |Meaning

LR Digital input 1 configuration Action on contact closure
v d Identity Lol Logic input
Func |Function of input nonE | 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 Py d2 |PID set 2 select
b H Integral hold
EunE | One-shot self-tune enable
drA Adaptive tune enable
ReAL | Acknowledge alarms
RecS Select Full access level
Loch |Keylock
uP Simulate pressing of the|Z| button
dwn Simulate pressing of the|i| button
Scrl 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 |bed. ! | Least significant BCD digit
to select either a program bcdZ | 2nd BCD digit
number or the setpoint bed3 | 3rd BCD digit
number according to the bedY | 4th BCD digit
setting of the . bcdS | 5th BCD digit
!Jarr'%n,;’eter ‘bed' in the bcdE | Most significant BCD digit
)
configuration list
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)
SEBY | 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
Lb | Digital input 2 configuration | Action on contact closure
As per Digital input 1 configuration

6-12
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|Name |Description

|Va|ues |Meaning

RA Alarm relay configuration
v d Identity rELY Relay output
Func | Function nonE No function
d b Digital output
SERS | Digital output sense nor Normal (output energizes when
TRUE, e.g. program events)
1 Ny Inverted (output de-energizes

when TRUE, e.g. alarms)

The following digital events appear after ‘GERS:. 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.

active, where ‘n’ = event

number from 1 to 8. (Not
available with 8-segment
programmer.)

{--- |Alarm 1 active YES /no | (- - -) = alarm type (e.g. FAL).
¢ --- |Alarm 2 active YES / no |If an alarm has not been
configured
J--- |Alarm 3 active YES /o |in ‘AL ConF: list, then display will
Y--- |Alarm 4 active YES / no |differ- e.g. Alarm 1 = ‘AL I
mAn Controller in manual mode YES /no
Sbr Sensor break YES /no
SPAA [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 [YES /na
mA output open circuit
rmEF | PDLINK module connection  [YES /na
open circuit
nwAL | New Alarm has occurred YES /no
End End of setpoint rate limit, or  |¥ES /no
end of program
S¥nc | Program Synchronization YES /no
active
Prlin | Programmer event output YES /no

Digital Events

(o)

SEnS

Output
Module

) nu

Figure 6-2 Combining several digital events onto one output

CN2408 and CN2404 Controller
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[Name | Description | values |Meaning |
HA Comms 1 module config
v d Identity of the module installed |cm§ RS-232 (EIA-232), or 2-wire RS-485

(EIA-485), or 4-wire RS-485
(EIA-485) comms

PdS Not Used
PdS, Not Used

Fory d’ = cmb’ (Digital communications) use this parameter table:

Func |Function mod Modbus® protocol
b bd|Notused
bAud |Baud Rate 1200, 2400, 4800, 9600, 19.20(19,200)
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.
PrtY |Comms Parity nonE | No parity

EuEn Even parity

Odd Odd parity

rES | Comms Resolution FulL [Full resolution

I nk Integer resolution
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[Name [Description

| values |Meaning

{R/b/L@| Module 1 configuration
v d Identity of module installed nanE Module not fitted
rELY | Relay output
dCOP | Non-isolated DC output
(1) If a dual-, or triple-, channel Lol Logic/PDLINK output
module is installed then the list Lol Logic input
headers b and L also appear G%r AC SSR output
dcrE DC retransmission (isolated)
dc P | Isolated DC output
Fory d'=rELY, Laly, or ‘55’ 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) | LOOL | Cooling output
uP Open motorized valve
dwn Close motorized valve
nlyify d’=1Lal’) [ §5-.! | PDLINK mode 1 heating
onlyify d’=1Lal’) [ 552 | PDLINK mode 2 heating
UAL L PID Demand Signal % PID demand signal giving
minimum output - ‘Juk L’
VALH
URLH % PID demand signal giving
maximum output - ‘OubH’
Oukl Minimum average power
VALL 7 Electrical
OukH outL outh P Maximum average power
GERS | Sense of output nor Normal (output energizes
(©nly if Func'="d! [) when TRUE, e.g. program
events)
1 Ny Inverted (output de-
energizes when TRUE, e.g.
alarms)
Notes:

1. When ‘5En%’ appears, then further parameters are available.
These are identical to those in the ‘AR ConF list on Page 6-12.
2. To invert a PID output, the Val. H can be set below the Val.L

CN2408 and CN2404 Controller
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|Name |Descripti0n |Va|ues |Meaning
Fory d'=dL 0P, 'derE’, or ‘de OP' use this parameter table:
Func Function nonE Function disabled
HEAE | Heating output
oo Cooling output
Py Retransmission of PV
wSP Retransmission of setpoint
Err Retransmission of error signal
OoP Retransmission of OP power
UALL %PID, or Retransmission Value % PID, or Retrans’n Value,
VALH giving minimum output
UALH % PID, or Retrans'n Value,
giving maximum output
un wolk = Volts, mA =
VALL 4 milliamps
OukL oL o oo Minimum electrical output
OukH Maximum electrical output

| For4 d’='Lals ’ (i.e. logic input) use the LA CanF’ list on Page 6-11.

2A/biC | Module 2 configuration
As per module 1 configuration, but excluding the ‘55r. I, ‘557 2 functions.
v d Identity of module installed.
As per module 2 plus: EPSY | Transmitter power supply
Pak., Potentiometer input
For4 d’ = ‘Pak, (i.e. potentiometer input module) use this parameter table:
Func Function nonE | Function disabled
~GP Remote Setpoint
Fud; Feedforward input
r0OPh | Remote OP power max.
~0PL | Remote OP power min.
UPaS | Motorized valve position
UALL Displayed value Displayed value low
equivalent to 0%
VALH potentiometer position
UALH Displayed value high
equivalent to 100%
VAL.L gg;ienfg‘:mﬂef potentiometer position
0% 100%
6-16 CN2408and CN2404 Controller
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JAbIL | Module 3 configuration |

As per module 2 configuration, plus 4 d’ = ‘dls P’

For 4 d’ ='dLs P’ use this parameter table.
THIS INCLUDES THE SECOND PV FUNCTIONS

Func Function nonE | Function disabled
~5P | Remote Setpoint
Fud, | Feedforward input
~0Ph | Remote OP power max.
~0PL | Remote OP power min.
Hi PV = The highest of1 P.{, or» P2
Lo PV = The lowest of+ P.{, ors P2
FEn | Derived function, where
pv=F.1x) P+ F2xi Po).
F. ' and ‘F 2’ are scalars which are found
in4 P-Ly Sk’ of Operator Level
SEL | selects P.{, ory P2 via Comms, front
panel buttons, or a digital input
ErAn | Transition of control between P. { and
1y P2. The transition region is set by the
values of ‘LaJ P’ and *Hi } P, which are
found in 4 P-Li Sk’ of Operator Level.
PV =1 P.{ below Lol P
PV =1 P2 above Hi } P
» nPE | Input type Referto 4 P CoanF’ for all types, + the following:
Hi | n | High Impedance (range = 0 to 2 volt)
ric Cold Junction OFF  [No cold junction compensation
Compensation Auto |Automatic internal compensation
0oL 0°C external reference
YGal |45°C external reference
G0 |[50°C external reference
y mP Sensor Break Impedance |[JFF Disabled (only with linear inputs)
Auko |Factory set
Hi Impedance of input > 15KW
Hi H | Impedance of input > 30KW

Linear Input Scaling - The next four parameters only appear if a linear input is chosen.

»nPL

» nPH

URLL

UALH

Displayed Value

/
UALH

URLLT

» APL

yaPH !

Electrical

Input value low

Input value high

Displayed value low

neut | Displayed value high

CN2408 and CN2404 Controller
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IName |Description |values [Meaning |
YA Module 4 configuration
v d Identity of module installed HLCS High Current Switch
Func Function nonE Function disabled
dh Digital output function
HERE Heating output
CooL Cooling output
UALL PID Demand Signal % PID demand signal
/ giving minimum output -
UALH Outl
UAL H % PID demand signal
giving maximum output -
OukH
UALL ©~ Electrical
OJutl OuEL OubR  ouedt Minimum electrical output
OukH Maximum electrical output
CERS Sense of output nor Normal (output energizes
(©nly if Func'="d! [) when TRUE, e.g. program
events)
1 Ny Inverted (output de-
energizes when TRUE,
e.g. alarms)

When ‘5EnS’ appears, then further parameters are available.
These are identical to those in the ‘AR ConF list on Page 6-12.

CuSE 8-point Custom Linearization @
' n ’ Displayed Value CUStOm input l
uALaA\ ——— ;
UAL. | Linearization Value representingr n {
B UAL3 _

'n URL. (e cocrica| CUStOM inpUL 8

T Input
UALA int n3 nB Linearization Value representing n 8

Note:

1. Custom Linearization is only available when ‘JA-CanFors P- [onF list
has 4 nPE’ setto ‘mUL’, or'mAL’, or UL
2. Thevalues and inputs must be continuously increasing or decreasing
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| Name [ Description

| values | Meaning

CAL

Calibration

In this mode you can

source cal.

1. Calibrate the instrument using a mV source - rcAL or ref

2. Offset the calibration to account for errors in actual sensor
measurement and a ref sensor - UCAL or user calibration
3. Return to factory set calibration - FACT or factory set

calibration.
~cAL [calibration | ngnE  [No calibration Go to User
point 'CalibrationTabIe—
See also chapter 7

Py Calibrate main Process Value input'Go to Input
PUZ Calibrate DC input, or PV 2. CalibrationTable
{AH, |Calibrate DC output high - Module
{AL o |Calibrate DC output low - Module 1 Goto

ZAH, |calibrate DC output high - Module DC Output

2ALo |Calibrate DC output low - Module 2jjf Calibration
JAH, |Calibrate DC output high - Module Table

JAL o |Calibrate DC output low - Module 3|

INPUT CALIBRATION

For LAL = ‘PU’, or ‘PU2, the following parameters apply.

Py | PV calibration Value 1 dLE Idle
mul Select OmV as the calibration point
muH Select 50mV as the calibration point
ug Select OVolt as the calibration point
1. Select calibration value | If {0 Select 10V as the calibration point
2. Apply specified input [ Select 0°C CJC calibration point
3. press|@to stepto ‘G0’ | rEd Select 400W as the calibration point
H O High impedance: 0Volt cal'n point
H {0 High impedance: 1.0 Volt cal'n point
See Note below. | FACE Restore factory calibration
Lo Start calibration no Waiting to calibrate PV point
select YES' with [ or [A] [WEG Start calibration
Wait for calibration to buSY Busy calibrating
complete. donE PV input calibration completed
FA L Calibration failed

Note. When aDC input module isinstalled for the first time, or there is a requirement to change
one, then the microprocessor in the controller needs to read the factory calibration data stored in the
module. Select ‘FACE" asthe calibration value. Stepto ‘D" and start calibration.

CN2408 and CN2404 Controller
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DC Output Calibration

The following parameters apply to DC output modules i.e. for rcAL = 1AHi to

3ALo
cALH | Output Calibration High I 0 = Factory set calibration.
Trim value until output = 9V, or
18mA
cALL Output Calibration Low 0 0 = Factory set calibration.
Trim value until output = 1V, or
2mA
User calibration
UCAL | User calibration enable Yes/no
PE IL |Low calibration point for Input 1 | The factory calibration point at which the low
point offset was performed.
Pt {H |High calibration point for Input 1 | The factory calibration point at which the
high point offset was performed.
OF IL | Offset Low for Input 1 Calculated offset, in display units.
OF {H | Offset High for Input 1 Calculated offset, in display units.
PECL | Low calibration point for Input 2 | The factory calibration point at which the low
point offset was performed.
PE2H | High calibration point for Input 2 | The factory calibration point at which the
high point offset was performed.
OF2L | Offset Low for Input 2 Calculated offset, in display units.
OF2H | Offset High for Input 2 Calculated offset, in display units.

| Name | Description

| Values | Meaning |

PRSS | Password configuration
RCLCP FuLL or Edit level password
cnFP Configuration level password

| Ex E | Exit configuration

| navES |

6-20
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Chapter 7 USER CALIBRATION

This chapter has five topics:
WHAT IS THE PURPOSE OF USER CALIBRATION?
USER CALIBRATION ENABLE
OFFSET CALIBRATION
TWO POINT CALIBRATION
CALIBRATION POINTS AND CALIBRATION OFFSETS

To understand how to select and change parameters in this chapter you will need to have
read Chapter 2 - Operation, Chapter 3 - Access Levels and Chapter 6 - Configuration.

WHAT IS THE PURPOSE OF USER CALIBRATION?

The basic calibration of the controller is highly stable and set for life. User calibration
allows you to offset the ‘ permanent’ factory calibration to either:

Calibrate the controller to the your reference standards.

Match the calibration of the controller to that of a particular transducer or sensor input.
Calibrate the controller to suit the characteristics of a particular installation.
Remove long term drift in the factory set calibration.

A w DR

User calibration works by introducing a single point, or two-point, offset onto the factory
set calibration.
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USER CALIBRATION ENABLE

The User calibration facility must first be enabled in configuration level by setting the
parameter ‘UCAL ' in the input conf list to ES'.  Thiswill make the User calibration
parameters visible in Operator ‘Ful L’ level.

Select configuration level as shown in Chapter 6, Configuration.

The Calibration Configuration List

CHL Press ()] until you reach the:CAL -ConF list.
LonF

([BIFv]a]

C} Press until you reach ‘UCAL .

User Calibration Enable

UCHL UselzlorIthoselect:
no :

YES: cCalibration enable
no:  Calibration disabled

([BIFv]a]

C} I_n D Press and together to go tothe E 11 E display.

Exit configuration
Ex b
Useli'or |Z| to select ‘YES’ toreturnto Operator
no level.
(DA v]a]
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OFFSET CALIBRATION

Offset calibration is used to apply a single fixed offset over the full display range of the
controller.

Displayed Value
N

i Factory Calibration

/[\ Fixed Offset
> Input

To calibrate, proceed asfollows:

1. Connect the input of the controller to the source device to which you wish to
calibrate.

2. Set the source to the desired calibration value.
3. The controller will display the current measurement of the value.

4. If thedisplayed valueis correct, then the controller is correctly calibrated and no
further action is necessary. If it isincorrect, then follow the steps shown below.

Select ‘Ful L’ accesslevel, as described in Chapter 3.

Input list header
’ P Press until you reach the input list header.
Ly SE
OISV a]

O X3 Press until you reach the‘CAL " display.

-

Calibration type

E H L - FRLCE: Factory Calibration
FHCE - USEr: User Calibration

M ]a] USEE or |Z|tose|ect‘FH[':’.
Selecting ‘FRCE’ rei nstates the factory calibration and
allows the application of asingle fixed offset.

Press

¢

continued next page
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Set Offset 1

DFS , UseorlZ' to set the offset value of Process Value 1 (PV1).
0

The offset value isin display units.

([BI[A|[v][a]

Set Offset 2

DFS E UseEorIthosettheoffsetvalueof Process Value 2
0

Pr%s

(PV2), if configured.
The offset value isin display units.

[OIAv][a]
Press
The table below shows the parameters which appear after
‘OF52". Theseareal read only values and are for
information.
Press to step through them.
See table on mU.{ |1P1 measured value (at terminals)
right for mU2 |1P2 measured value (at terminals), if DC input in
additional Module 3 position
parameters L JC. 1 [1P1 Cold Junction Compensation
L JC2 |1P2 Cold Junction Compensation
Li.{ |IP1 Linearized Value
Li 2 |IP2 Linearized Value
C} PUSL | Shows the currently selected input
P If you do not want to look at these parameters, then press
’ and this returns you to the s P-L Gk header.
Ly Sk
[BTA v Al To protect the calibration against unauthorized adjustment,

return to Operator level and make sure that the calibration
parameters are hidden. Parameters are hidden using the
‘Edit’ facility described in Chapter 3, Access Levels.
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TWO-POINT CALIBRATION

The previous section described how to apply a offset, or trim, calibration, which applies a
fixed offset over the full display range of the controller. A two-point calibration is used
to calibrate the controller at two points and applies a straight line between them. Any
readings above, or below, the two calibration points will be an extension of this straight
line. For thisreasonit is best to calibrate with the two points as far apart as possible.

) Offset introduced
Displayed Value <«— User Calibration

Factory Calibration
Calibration high-point value

High-point calibration

Low-point calibration
Calibration low-point value

A

. . . . In
Jlset imiroauced S~
Proceed as follows: n

1. Decide upon the low and high points at which you wish to calibrate.
2. Perform atwo point calibration in the manner described below.

'P Input list header
' Press until you reach the input list header, 1 P

L Sk L) Gk

([GIFv[a]

C} X3 Press until you reach the ‘LAL display.

v

Calibration type

E H L - FACE: Factory Calibration
- USEr: User Calibrati
FHEE r ser Calibration

AT LATS Use|¥]or [A]toselect ‘USEr.

Selecting ‘USEr enables two-point calibration.

[If two-point calibration is unsatisfactory, select ‘FACE’ to
C} return to the factory set calibration.]

M Press
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CALS

FID!'IE
ACIRAPY

AdJ
25

[BIAIv]a]

' P
L1 SE
WICIAPN

CAL
LSEr

([GIAIv]a]

Select Low-point Calibration
Thisisthe Calibration Status display. Thisdisplay shows
that no input is selected for calibration.
nonE:  Nosdlection
y P{L:  Input 1 (PV1) cdibration low-point selected
» P{H:  Input 1 (PV1) calibration high-point
selected
y PEL:  Input 2 (PV2) calibration low-point selected
1y PH:  Input 2 (Pv2) calibration high-point
selected

Use / IZ' to select the parameter for the Low
Calibration point of Input 1, s P {L’

Pr&ss

Adjust low-point calibration

Thisisthedisplay for adjusting the Low Calibration point
of Input 1. The lower readout is alive reading of the
process value, which changes as the input changes.

Make sure that the calibration source is connected to the
terminals of Input 1, switched on and feeding asignal to
the controller. It should be set to the desired low-point
calibration value. If the lower readout does not show this

value, then uselz'/ |Z|to adjust the reading to the
required value.

Pr&ss toretuntothes P-Ly Sk’ header.
To perform the High-point Calibration, repeat the above

procedure, selecting s P {H" inthe 'CALS’ display for
adjustment.

Press three times.

Calibration type

‘USEr’ was sclected for the Low-point Calibration, and
has remained selected.

Pr&ss
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CAL
P L
ICIRATY

¢

AdL
200

I RAVY|

v

I P
Ly Sk

(DI v][a]

Select High-point Calibration
Thisisthe Calibration Status display, again.

Use / |Z|to select the parameter for the High-point
Calibration of Input 1, P {H'.

Press

Adjust High-point Calibration

Thisisthedisplay for adjusting the High Calibration point
of Input 1. The lower readout is alive reading of the
process value, which changes as the input changes.

Feed the desired high-point calibration signal to the
controller, from the calibration source. If the lower

readout does not show this value, then use E/ |Z| to
adjust the reading to the required value.

Press to return to the s P-Ly Sk’ header.

To protect the calibration against unauthorised adjustment
return to Operator level and make sure that the calibration
parameters are hidden. Parameters are hidden using the
‘Edh E’ facility described in Chapter 3.

To perform aUser Calibration on Input 2, proceed as with
Input 1 above, except that when ‘CAL.5-nonE’ appears,

Pr%s /|Z| until ‘CALS-) P2L" isobtained, then
proceed aswith Input 1. Repeat the procedure for
o P2H

CN2408 and CN2404 Controller 7-7



User Calibration

Installation and Operation Handbook

CALIBRATION POINTS AND CALIBRATION OFFSETS

If you wish to see the points at which the User calibration was performed and the value of

the offsets introduced, then these are shown in Configuration, in ‘LAL-LonF'.

The parameters are:

Name |Parameter description Meaning

PE IL |Low calibration point for Input 1 | The factory calibration point at which the
low point offset was performed.

Pt {H- |High calibration point for Input 1 | The factory calibration point at which the
high point offset was performed.

OF IL |offset Low for Input 1 Calculated offset, in display units.

OF {H |offset High for Input 1 Calculated offset, in display units.

PECL |Low calibration point for Input 2 | The factory calibration point at which the
low point offset was performed.

PE2H |High calibration point for Input 2 | The factory calibration point at which the
high point offset was performed.

OF2L |offset Low for Input 2 Calculated offset, in display units.

OF2H |offset High for Input 2 Calculated offset, in display units.

Note: The value of each of the parameters in the above table may also be altered by

using thelz'/ |Z| buttons.
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Appendix A
UNDERSTANDING THE ORDERING CODE

To Order (Specify Model Number)

Model Number Single Output Type

CN2404(*) 1/4 DIN temperature PID process controller

CN2408 (*) 1/8 DIN temperature PID process controller

* Add Output and other options. Refer to the Option tables below. OMEGACARE™ extended
warranty programis available for models shown on this page. Ask you sales representative for full

details when placing an order. * Specify output code from the output options table

Ordering Example: CN2404-R1-R2-PVSV3-A-C4, dual output controller with two form A relay
outputs, analog retransmission, alarm contact. RS-485 (ElA-485) communications, power supply
voltage: 85-264 Vac, OWC-1 Omegacare™ extends standard 2-year warranty to a total of 3 years.

Output and Additional Input Options (field installabe options)
Output Type Output 1* Output 2** Output 3***
Order Suffix Order Suffix Order Suffix

Relay -R1 -R2 -R3
020 mA/0 5/10 Vdc Isolated -FI1 -FI2 -
dc Pulse (18 Vdc @ 20 mA) -D1 -D2 -D3
AC SSR -T1 -T2 -T3
Dual Relays -RR1 -RR2 -RR3
Dual AC SSR -TT1 - -
Dual Pulse/Relay -DR1 -- --
Dual Pulse/AC SSR -DT1 - -
Triple Pulse (12 Vdc @ 8 mA) -3D1 -3D2 3D3
Analog Retransmission - -PVSV2 -PVSV3
Triple Contact Input -3C1 -3C2 -3C3
Triple Logic input -3L1 -3L2 -3L3
Remote Setpoint -- - -RSP
Transmitter Supply - -TP2 -TP3

Note:* PDLINK1 will function only with the“ -D1" (dc pulse) output.

Communication Options (field installable)

Order Suffix Description
-C2 RS-232 (EIA-232) Communications
-C3 4-wire RS-422/485 (EIA-422/485) Communications
-C4 2-wire RS-485 (EIA-485) Communications

Only one comunications option available per unit
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Accessories

Model Number Description

SSC-TE10S* Solid State Contactor

CNQUENCHARC Noise Suppression Kit, 110-230 Vac
*To order, refer to the SSC-TE10S specification sheet

Other Alarm and High Current Options (field installabe)

Order Suffix Description
-A* Alarm Relay
-HC 10 A High Current Relay Output (CN2404 only)

Only one option available

Low Voltage Power Options

Order Suffix Description
-LvV 20 to 29 Vac/dc

Control Function Options

Order Suffix Control Number of Segments Valve
Function Profiles Positioner
-CG PID Controller 1 8 -
-CP PID Controller 1 16 -
-P4 PID Controller 4 16
-CM PID Controller 4 20 -
-vC Valve Positoner 0 0 o]
-VG Valve Positoner 1 8 o]
-VP Valve Positoner 1 16 o]
-V4 Valve Positoner 4 16 o]
-VM Valve Positoner 4 20 o]

Sensor Inputs and Display Ranges
(Temperature Scales Conform to the ITS90 Standard)

Standard Sensor Inputs °C Range °F Range

J Iron-Constantan -210 to 1200 -350 to 2192
K CHROMEGAO-ALOMEGAO | -200 to 1372 -325 to 2500
T Copper-Constantan -200 to 400 -325to 750
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Standard Sensor Inputs (continued) °C Range °F Range

L J DIN-Iron-Constantan DIN -200 to 900 -325 to 1650
N OMEGAO-P-OMEGAO-N -250 to 1300 -420 to 2370
E* CHROMEGAO-Constantan -270 to 1000 -450 to 1830
R Pt/13%Rh/Pt -50t0 1768 -60 to 3200
S Pt/10%Rh/Pt -50 to 1768 -60 to 3200
B Pt/30%Rh/Pt/6%Rh 0 to 1820 32 to 3310
PLII Platinel 11 0 to 1369 32 to 2500
RTD Pt, 385, 100 ohm -200 to 850 -325 to 1560
Linear Process Inputs Linear Process Range
+100V, 0 to 20 mA**, 0 to 10 Vdc Scalable (-999 to 9999)

** When used with 2.49 OHM shunt resistor
*Type E input can be replaced with Type C input, aswell as custom IR input, consult engineering

Field Installable Output Modules

Model Number Description

BD2400-R Relay output module

BD2400-D dc Pulse output module

BD2400-T ac SSR output module

BD2400-F1 Isolated 0-20mA, 0 to 5, 0 to 10 V output module
BD2400-RR Dual relay output module

BD2400-TT Dual ac SSR output module

BD2400-DR Dual dc Pulse and relay output module
BD2400-DT Dule dc Pulse and ac SSR output module
BD2400-3D Triple dc Pulse output module
BD2400-3C Triple contact input module

BD2400-3L Triple logic input module

BD2400-PVSV

Analog retransmission module

BD2400-RSP Analog remote setpoint module

BD2400-C2 RS-232 (EIA-232) communications module

BD2400-C3 4-wire RS-422.485 (EIA-422/485) communications module
BD2400-C4 2-wire RS-485 (EIA-485) comunications module
BD2400-TP Transmitter power supply module
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Notes:

1

PDLINK isaproprietary technique for bi-directional communication over asingle
pair of wires. There are several operating modes.

In mode 1 a DC pulse output delivers a power demand signal to a SSC-TE10S solid
state (SSR) relay and the SSR responds with a single load circuit failure message.

In mode 2 aDC pulse output delivers a power demand signal to an SSC-TE10S and
the SSR responds with the ON state rms load current, and two fault messages - SSR
failure or heater circuit failure.

Range min and Range max: Enter anumeric value, with adecimal point if
required. Thermocouple and RTD sensor inputs will always display over the full
operating range shown in the sensor input table. The values entered here will act as
low and high setpoint limits. For linear inputs, the values entered are used to scale
the input signal.

A-4

CN2408 and CN2404 Controller



Installation and Operation Handbook Safety Information

SAFETY and EMC INFORMATION

Please read this section carefully before installing the controller.

This controller isintended for industrial temperature and process control applications
when it will meet the requirements of the European Directives on Safety and EMC. Use
in other applications, or failure to observe the installation instructions of this handbook
may impair the safety or EMC protection provided by the controller. It isthe
responsibility of the installer to ensure the safety and EMC of any particular installation.

Safety

This controller complies with the European Low V oltage Directive 73/23/EEC, amended
by 93/68/EEC, by the application of the safety standard EN 61010.

Electromagnetic compatibility

This controller conforms with the essential protection requirements of the EMC Directive
89/336/EEC, amended by 93/68/EEC, by the application of a Technical Construction File.

Thisinstrument satisfies the general requirements of an industrial environment as
described by EN 50081-2 and EN 50082-2. For more information on product
compliance, refer to the Technical Construction File.

SERVICE AND REPAIR
This controller has no user serviceable parts. Contact your nearest Omega agent for repair.

Caution: Charged capacitors

Before removing an instrument from its sleeve, disconnect the supply and wait at |east
two minutes to allow capacitors to discharge. Failure to observe this precaution will
expose capacitors that may be charged with hazardous voltages. In any case, avoid
touching the exposed electronics of an instrument when withdrawing it from the deeve.

Electrostatic discharge precautions

When the controller is removed from its sleeve, some of the exposed electronic
components are vulnerable to damage by electrostatic discharge from someone handling
the controller. To avoid this, before handling the unplugged controller discharge yourself
to ground.

Cleaning

Do not use water or water based products to clean |abels or they will becomeillegible.
Isopropy! acohol may be used to clean [abels. A mild soap solution may be used to
clean other exterior surfaces of the product.
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INSTALLATION SAFETY REQUIREMENTS

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

Caution, (refer to the Functional ground
accompanying documents)  — (earth) terminal

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

Personnel
Installation must only be carried out by qualified personnel.

Enclosure of live parts

To prevent hands or metal tools touching parts that may be electricaly live, the controller
must beinstalled in an enclosure.

Caution: Live sensors

Thefixed digital inputs, non-isolated dc, dc pulse and PDLINK outputs and the dc pulse
output of dual output modules, are all electrically connected to the main process variable
input. If the temperature sensor is connected directly to an electrical heating element
then these non-isolated inputs and outputs will also belive. The controller is designed to
operate under these conditions. However, you must ensure that this will not damage
other equipment connected to these inputs and outputs and that service personnel do not
touch connections to these i/o while they are live. With alive sensor, all cables,
connectors and switches for connecting the sensor and non-isolated inputs and outputs
must be mains rated.

Wiring

It isimportant to connect the controller in accordance with the wiring data given in this
handbook. Take particular care not to connect AC suppliesto the low voltage sensor
input or other low level inputs and outputs. Only use copper conductors for connections
(except thermocoupl e inputs) and ensure that the wiring of installations comply with all

local wiring regulations. (For example, in the UK use the latest version of the IEE wiring
regulations, (BS7671). Inthe USA use NEC Class 1 wiring methods.)

Power Isolation

The installation must include a power isolating switch or circuit breaker. This device
should bein close proximity to the controller, within easy reach of the operator and
marked as the disconnecting device for the instrument.

Earth leakage current

Dueto RFI Filtering, there is ground leakage current of lessthan 0.5mA. This may affect
the design of an installation of multiple controllers protected by Residual Current Device,
(RCD) or Ground Fault Detector, (GFD) type circuit breakers.
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Overcurrent protection

To protect the internal PCB tracking within the controller against excess currents, the AC
power supply to the controller and power outputs must be wired through the fuse or
circuit breaker specified in the technical specification.

Voltage rating
The maximum continuous voltage applied between any of the following terminals must
not exceed 264V ac:

line or neutral to any other connection;

relay or AC SSR output to logic, dc or sensor connections;

any connection to ground.

The controller should not be wired to a three-phase supply with an ungrounded star
connection. Under fault conditions such a supply could rise above 264V ac with respect
to ground and the product would not be safe.

Voltage transients across the power supply connections, and between the power supply
and ground, must not exceed 2.5kV. Where occasiona voltage transients over 2.5kV are
expected or measured, the power installation to both the instrument supply and load
circuits should include atransient limiting device.

These units will typically include gas discharge tubes and metal oxide varistors that limit
and control voltage transients on the supply line due to lightning strikes or inductive load
switching. Devices are available in arange of energy ratings and should be selected to
suit conditions at the installation.

Conductive pollution

Electrically conductive pollution must be excluded from the cabinet in which the
controller ismounted. For example, carbon dust is aform of electrically conductive
pollution. To secure a suitable atmosphere in conditions of conductive pollution, fit an
air filter to the air intake of the cabinet. Where condensation islikely, for example at low
temperatures, include a thermostatically controlled heater in the cabinet.
Over-temperature protection

When designing any control system, it is essential to consider what will happen if any
part of the system should fail. In temperature control applications the primary danger is
that the heating will remain constantly on. Apart from spoiling the product, this could
damage any process machinery being controlled, or even cause afire.

Reasons why the heating might remain constantly on include:
the temperature sensor becoming detached from the process,
thermocouple wiring becoming short circuit;
the controller failing with its heating output constantly on;
an external valve or contactor sticking in the heating condition;
the controller setpoint set too high.

Where damage or injury is possible, we recommend fitting a separ ate over -
temperature protection unit, with an independent temper ature sensor, which will
isolate the heating cir cuit.
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Please note that the alarm relays within the controller will not give protection under all
failure conditions.

Grounding of the temperature sensor shield

In someinstallations it is common practice to replace the temperature sensor while the
controller is still powered up. Under these conditions, as additional protection against
electric shock, we recommend that the shield of the temperature sensor is grounded. Do
not rely on grounding through the framework of the machine.

INSTALLATION REQUIREMENTS FOR EMC

To ensure compliance with the European EMC directive certain installation precautions
are necessary as follows:

When using relay or AC SSR outputs it may be necessary to fit afilter suitable for
suppressing the emissions. The filter requirements will depend on the type of load.
(For typical applications, we recommend Schaffner FN321 or FN612.)

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

Routing of wires

To minimize the pick-up of electrical noise, the wiring for low voltage dc and particularly
the sensor input should be routed away from high-current power cables. Whereitis
impractica to do this, use shielded cables with the shield grounded at both ends.
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TECHNICAL SPECIFICATION

Environmental ratings
Panel sealing:

Operating temperature:

Relative humidity:
Atmosphere:

Equipment ratings
Supply voltage:

Supply frequency:

Power consumption:

Relay 2-pin (isolated):
Relay changeover (isolated):
AC SSR outputs (isolated):
L eakage current:

Over current protection:

Low levdl i/o:

Single dc pulse:

Triple dc pulse:

DC output (Isolated):

DC output (Non isolated):
Fixed digital inputs:
Triple contact input:
Triple Iogic input:

DC or 2" PV input:

Potentiometer input:
Transmitter supply:

Strain gauge supply:

PDLINK output (non-isolated):
PDLINK input (isolated):

Digital Communications:

Instruments are intended to be panel mounted. The
rating of panel sealing is 1P65, (EN 60529), or (NEMA
250).

0to 55°C. Ensure the enclosure provides adequate
ventilation.

5 to 95%, non-condensing.

The instrument is not suitable for use above 2000m or
in explosive or corrosive atmospheres.

100 to 240V ac -15%, +10%, or optionally: 24Vac or
dc, -15%, +20%.

48 to 62Hz.

15 Watts maximum.

Max.: 264V ac, 2A resistive\ Min: 12Vdc, 100mA.

Max: 264Vac, 2A resistive\ Min: 6Vdc, ImA.

30to 264Vac. Max current: 1A resistive.

The leakage current through AC SSR and relay contact
suppression componentsis less than 2mA at 264V ac, 50H:
External over current protection devices are required
that match the wiring of the installation. A minimum of
0.5mm? or 16awg wire is recommended. Use
independent fuses for the instrument supply and each
relay or AC SSR output. Suitable fusesare T type, (EN
60127 time-lag type) as follows; Instrument supply: 85
to 264Vac, 2A, (T).

Relay outputs: 2A (T). AC SSR outputs: 1A (T).

All input and output connections other than AC SSR and
relay areintended for low level signalslessthan 42V.
18V at 24mA. (Non-isolated.)

12 to 13V at up to 8mA. (Isolated.)

0to 20mA (600W max), 0 to 10V (500W min).

0to 20mA (600W max), 0 to 10V (500W min).

Contact closure. (Non isolated.)

Contact closure. (Isolated.)

11 to 30V dc. (Isolated.)

Asmain input plus 0-1.6Vdc, Impedance, >100MW.
(Isolated.)

0.5V excitation, 100Wto 1.5kW Potentiometer.
(Isolated.)

24Vdc at 20mA. (isolated.)

10Vdc. Minimum bridge resistance 300W. (Isolated.)
Setpoint, PV or o/p retransmission to aslave PDLINK
controller.

Setpoint input from and holdback to a master PDLINK
controller.

RS-232 (EIA-232), 2-wire RS-485 (EIA-485) or 4-wire
RS-485 (EIA-485). All are isolated.

CN2408 and CN2404 Controller
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Safety Information

Installation and Operation Handbook

General

Main PV Input range:
Calibration accuracy:
Cold junction compensation:

Electrical safety
Standards:

Installation category 11:
Pollution degree 2:

|solation:

+100mV, 0 to 10V dc (auto ranging) and 3 wire Pt100.
The greater of +0.2% of reading, +1 LSD or +1°C.
>30:1 rejection of ambient temperature-for thermocouple i/p.

EN 61010, Installation category |1, pollution degree 2.
CSA C22.2 N0.142-M1987.

Voltage transients on any mains power connected to the
instrument must not exceed 2.5kV.

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

All isolated inputs and outputs have reinforced insulation
to provide protection against electric shock. The fixed
digital inputs, non-isolated dc, dc pulse and PDLINK
outputs and the dc pulse output of dual output modules, are
all electrically connected to the main process variable
input, (thermocouple etc.).
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