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1.Introduction

The CPC10A, CPC25A and CPC50A range of impressetkmucathodic protection controllers, althoughmatily
designed for PV systems, is capable of operatirnly any stable DC power source. The units are abfigilin three output
current versions: 10A, 25A and 50A and in threeutrgoltage versions: 12V, 24V and 48V. High speetse width
modulated switching technology is utilised to obthigh conversion efficiency, thus minimising coistghe solar system
providing the power.

1.1. Cathodic Protection Features

The Cathodic Protection Controller can operateria of three modes, automatically switching betwthese when
user adjustable set-points are reached, as didwgtetianging ground conditions. Each parametersiglayed on a
digital LCD display:

Constant Voltage Control / Constant Current Contrdutomatic Voltage Control (using feedback fronmeanote
Half-Cell that senses true structure to pipe pa@énatsupplied by others).

The Half-Cell Input Impedance is greater than ZDfgee Section 3.9.1 for more information).
1.2. Alarms & Diagnostics

Three Programmable Alarm Relays each of which campiogrammed to respond to any of the followingrala
functions: Common Alarm / High Output Current / L&utput Current / High Input Voltage / Low Input Nage /
Half-Cell Voltage (see Section 3.8.1 for more infiation).

Diagnostic features include a Programmable Intérfuper.
1.3. Auxiliary Inputs

The Controller features a Disable Input (see Se@®id) and an Auxiliary Input (see Section 3.9.2).
1.4. Limitations of Use

Although the Cathodic Protection Controller shoualt be damaged by connection to a short circud, dhtput
waveform ceases to be smooth DC and meter readiays be inaccurate. The minimum recommended load
resistance is 0.2%.

1.5. Health & Safety
Read this manual thoroughly BEFORE undertakingvaork.

Potentially lethal voltages can be present at ¢hnenihals within the Controller. Capacitors, usedhie smoothing
circuits, can retain energy long after the unit basn isolated. Extreme care MUST be taken whefonpging any
of the actions described in this manual.

Remove all metallic personal adornments from thedbawrists and neck before commencing work omeadnit.
Ensure all tools are insulated.

Whenever a cable has to be disconnected it shauiddulated with insulating tape and labelled tsuea correct
reconnection.

1.6. Earthing

The Cathodic Protection Controller is part of a cmon positive system. Any charge controller conegdb the
input of the Cathodic Protection Controller mustoadbe common positive.

The mounting plate and enclosure have not beemdirtk the common positive to prevent corrosion @ngt be
separately earthed to provide lightning protection.

1.7. Control PCB Assembly — Lithium Battery

NOTE: Some versions of the Control PCB Assemblytaiona 3V Lithium Battery which is held in a battdrolder
(located on the right hand top corner of the Cdri@®GB Assembly). When transporting the PCB Assgmtble
battery should be removed and inserted into aiplasg so that no part of the PCB is live. Thieudt be noted if
wrapping the Control PCB Assembly in conductivespitafor shipment.
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1.8. Unit Types, Weights and Dimensions
See Sections 1.11 to 1.15 for Unit General Arraregegm

CPC Unit Painted Steel Enclosure Stainless Steel Enclosure GRP (Polyester) Enclosure
IP66 IP66 IP65

CPC10A 300 x 300 x 150mm 300 x 300 x 150mm 430 x 3306r2m

10A Output

CPC25A 610 x 406 x 205mm 610 x 406 x 205mm] 645 x 4356r@m 21Kg

25A Output

CPC50A 610 x 610 x 205mm 610 x 610 x 205mm] 645 x 4356r@m

50A Output

1.9. Terminal Sizes and Cable Acceptance
The following table lists the terminal connectiarsed across the range of CPC10A, CPC25A, CPC50A:

Connection CPC10A CPC25A CPC50A
Input 10mnf PCB M8 Stud Terminals suitable M8 Stud Terminals suitable
Terminals Screw Terminals For up to 120mrcable For up to 120mrcable
Output 10mnf PCB M8 Stud Terminals suitable M8 Stud Terminals suitable
Terminals Screw Terminals For up to 120mrcable For up to 120mrcable
Half-Cell 10mnt PCB 6mnt Din-Rail Terminals 6mMmDin-Rail Terminals
Terminals Screw Terminals

Alarm / Other | 2.5mnf PCB 2-part 2.5mnf PCB 2-part 2.5mnf PCB 2-part
Terminals Screw Terminals Screw Terminals Screw Terminals

1.10. Gland Sizes and Cable Acceptance

The following nylon glands may be used across @mge of CPC10A, CPC25A, CPC50A (see following pdges
General Arrangements):

Gland Size Material Colour Cable Size Outside Dianter
M16 Nylon Light Grey 4.0 —8.0mm

M20 Nylon Light Grey 6.0 — 12.0mm

M25 Nylon Light Grey 13.0 — 18.0mm

M32 Nylon Light Grey 18.0 — 25.0mm
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1.11. CPC10A - Painted/Stainless Steel Enclosure Generatrangement

Control PCB Assembly | System Control PCB Assembly Description

Micha Part Number Voltage

401 295 12v CPC10A 12V Control/Power PCB Assembly

401 296 24-48V CPC10A 24-48V Control/Power PCB Adsly

401 301 12v CPC10A 12V Control/Power RS232/Data BP&B Assembly

401 302 24-48V CPC10A 24-48V Control/Power RS2324Dag PCB Assembly
[ 300mm
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1.12. CPC25A - Painted/Stainless Steel Enclosure Generatrangement

Control PCB Assembly | System Control PCB Assembly Description
Micha Part Number Voltage
401 307 12v CPC25/50A 12V Control PCB Assembly
401 308 24-48V CPC25/50A 24-48V Control PCB Assgmbl
401 311 12-48V CPC25A Power PCB Assembly
401 313 12-48V CPC25/50A Protection PCB Assembly
401 370 12-48V CPC25/50A Sensor PCB Assembly
450mm
HEATSINK ———=
CPC25/50A CONTROL
PCB ASSEMBLY
o)
DIODE
CPC25A POWER PCB
ASSEMBLY
MOSFET }
CPCx SENSOR PCB
ASSEMBLY (UNDER) @)
CPC25/50A PROTECTION @
PCB ASSEMBLY o)
ZENER DIODE - x 2 O 645mm
1O |
® ®
o OIS 81 145 o
= o
® = =] = [ ®
® CPC25A MCB1 101 102 103 104 MCB2 5 ®
TERMlNAL LABEL ; PRO;ECTEI‘ON ON/OFF = ED ETRI:URE ON/OFF j 4
J AX [ INPUT | OUTPUT |:¢ o
@ @
o o
GLAND DETAILS: | T |
3 OFF M16 (@] O O O
5 OFF M25 [_ __________
: @ : 205mm
0000 !
.- - —_ —_ __ _
¢} o) o) o)
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1.13. CPC25A — GRP (Glass Reinforced Polyester) Enclosuf@eneral Arrangement

Control PCB Assembly | System Control PCB Assembly Description
Micha Part Number Voltage
401 307 12v CPC25/50A 12V Control PCB Assembly
401 308 24-48V CPC25/50A 24-48V Control PCB Assgmbl
401 311 12-48V CPC25A Power PCB Assembly
401 313 12-48V CPC25/50A Protection PCB Assembly
401 370 12-48V CPC25/50A Sensor PCB Assembly
476mm =
[
HEATSINK ———= o
CPC25/50A CONTROL
PCB ASSEMBLY
CPC25A POWER PCB
ASSEMBLY
DIODE kB
CPCx SENSOR PCB I
ASSEMBLY (UNDER) @]
O |opdE =50
MOSFET } S %@U U@ iz
ZENER DIODE - x 2 @ ﬁo <6 O ; @ﬁ 678mm
CPC25/50A PROTECTION © % ®
PCB ASSEMBLY = SEES
DIN RAIL COMPONENTS ° 51 CMEo0S o
2 g
® | 7B = = =Y | ®
® CPC25A MCB1 101 i 102 i 103 104 mCB2 105 | 108
TERMINAL LABEL ngTEE)E:SR ONIOFF - + amtam ST;TURE ONIOFF :;
J A X \ INPUT OUTPUT |l
Vs
o

giviliisiflicillis -

GLAND DETAILS:

3 OFF M16
5 OFF M25

250mm

© © © ©
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1.14. CPC50A - Painted/Stainless Steel Enclosure Generafrangement

Control PCB Assembly | System Control PCB Assembly Description
Micha Part Number Voltage
401 307 12v CPC25/50A 12V Control PCB Assembly
401 308 24-48V CPC25/50A 24-48V Control PCB Assgmbl
401 311 12-48V CPC25A Power PCB Assembly
401 313 12-48V CPC25/50A Protection PCB Assembly
401 370 12-48V CPC25/50A Sensor PCB Assembly
610.0mm
o) 0
HEATSINK - x 2 ————
CPC25/50A CONTROL
PCB ASSEMBLY
o
DIODE - x 2
CPC25A POWER PCB [
ASSEMBLY - x 2
MOSFET -x 2 }
CPCx SENSOR PCB
ASSEMBLY (UNDER)
CPC25/50A PROTECTION
PCB ASSEMBLY
610.0mm
ZENER DIODE - x 2
DIN RAIL COMPONENTS o SIS B ey o
2 HO Bix
® St Skt | — — ®
° CPC50A MCB1 101 102 103 104 mMcB2 105 [105
TERMINAL LABEL zgﬁﬁgENR ONIOFF =¥ uzutmzn smu:m: oNioFF | % MC;N
INPUT ouTPUT _ ||i¢ .
<] S
oo Grifisiisifliny
GLAND DETAILS: l .
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5 OFF M25 h——————————— —————
©
7 205.0mm
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1.15. CPC50A - GRP (Glass Reinforced Polyester) Enclosui@eneral Arrangement

Control PCB Assembly | System Control PCB Assembly Description

Micha Part Number Voltage

401 307 12v CPC25/50A 12V Control PCB Assembly
401 308 24-48V CPC25/50A 24-48V Control PCB Assgmbl
401 311 12-48V CPC25A Power PCB Assembly

401 313 12-48V CPC25/50A Protection PCB Assembly
401 370 12-48V CPC25/50A Sensor PCB Assembly

517mm

HEATSINK - X 2 ———

CPC25/50A CONTROL

PCB ASSEMBLY
CPC25A POWER PCB

ASSEMBLY - x 2
DIODE - x 2

CPCx SENSOR PCB

ASSEMBLY (UNDER)

MOSFET - x 2

ZENER DIODE - x 2

CPC25/50A PROTECTION

PCB ASSEMBLY

DIN RAIL COMPONENTS
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TERMINAL LABEL

[INTASI= ]|
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CATHODIC

MCB1 101
i| PROTECTION f— +
i LER
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ON/OFF STRUCTURE

OUTPUT
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o
=
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2.Installation

2.1. Recommended System Wiring for Cathodic Protection y&tems

As a CP system works by passing current througbuigdl’, it is essential that the system Common Rbsitive

potential) is only grounded at the output of the Gdhtroller. If a ground connection is made at ather point in

the system, it is possible that the CP Controlldirnvet be able to monitor or control the outputrant and voltage
correctly, particularly if a reference electrodeised.

COMMON POSITIVE

PROTECTED STRUCTURE

|
|
|
|
|
T
|
|
|
+ + } + +
|
+ + |
|
|
CONTROL hd ! CONTROL e
— | -
-
} x L & x
~_ | LT GROUNDBED
9 } D mcB MCB D
- |
|
- - | -
|
|
|
|
|
SOLAR ARRAY CHARGE CONTROLLER BATTERY | CATHODIC PROTECTION
I CONTROLLER i
! b 9
|
|
|
|

Grounding of Enclosures

The grounding of enclosures and structures is aab&y but under no circumstances should a cororebé made
from the system common to a metal enclosure orctstre otherwise the protective current is liablehtove an
adverse effect on these parts, and in some caseagoelerate corrosion.

2.2. Reference Electrode (Half-Cell)

2.2.1. The Reference Electrode is also referred to inrttasual as the Hall-Cell. A diagram of how a Ha#H
should be connected is shown below. Note thaprfotection of the structure, the potential of ttrecture
should be at a lower potential than the GroundbAtthough this may be considered a negative voltage
only the value of the Half-Cell voltage is shown the display; i.e. if the connections have beenarasl
shown below then the Structure connection to thE-Eell input will be more negative than the Positi
connection to the Half-Cell, and the value of ghatential will be shown on the display.

CPCx CONTROLLER

OUTPUT HALF-CELL INPUT
4= GROUNDBED HALF-CELL oo @—
——® == STRUCTURE STRUCTURE == @—

COPPER-COPPER SULPHATE (Cu-CuSu)
HALF-CELL

I /

GROUNDBED

// \\
7 N
7/ N
/ //; VNN :\\\
; 7/, ///// ﬁ/ 7 Q \\t \\\\\\\
//////////\\\\\\\\\\
6 ®STRUCTURE TO BE PROTECTED (e.g. buried pipe) @ 6
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2.3. Mounting and Position

The Cathodic Protection Controller should be itsthusing the four mounting feet provided and sédawithin 2
meters of the Charge Controller. Ensure that ittieg method employed is sturdy enough to supgwtweight of
the unit. Position the unit so that it is shadeaif direct sunlight, sheltered from extreme weattwrditions and
oriented so that the cable glands are pointing deastds. See the following pages for enclosure ningrttetails.

2.4. Electrical Connections

The electrical connections can be made to the @atHerotection Controller once the Charge Contrdiias been
installed and commissioned. Before proceeding waifith electrical connections, first ensure thatabgput MCB of
the Charge Controller (if it has one) is in the Qf€sition.

2.4.1. Ensure the Enable/Disable switch on the CPC CoR@8 Assembly is in the Disable position
2.4.2. CPC Unit terminal INPUT +VE connect to DC Power Baupositive connection

2.4.3. CPC Unit terminal INPUT —VE connect to the DC PoBeurce negative connection

2.4.4. CPC Unit terminal OUTPUT +VE connect to the Grouadb

2.4.5. CPC Unit terminal OUTPUT —VE connect to the Struetto be protected

2.4.6. CPC Unit terminal HALF-CELL +VE connect to the H&Ell positive terminal (if being used)
2.4.7. CPC Unit terminal HALF-CELL —VE connect to the Stiure to be protected (if being used)
2.4.8. CPC Unit Alarm Relay Contacts: connect to extetaekmetry system as required

2.4.9. CPC Unit Disable Input Volt-free Contacts: connecéxternal telemetry system as required

2.4.10. CPC Unit Auxiliary Input Volt-free Contacts: conneo external telemetry system as required
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2.5. CPC10A Painted/Stainless Steel Enclosure Mounting

410 mm
390 mm

370 mm

281 mm
[ 255 mm
I 229 mm

410 mm
390 mm
370 mm
281 mm
255mm
229 mm
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M8 IN FOUR POSITIONS - @ a
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2.6. CPC25A Painted/Stainless Steel Enclosure Mounting

666mm 610

mm 550

(&

mm

346mm
406mm

462mm
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2.7. CPC25/50A GRP (Glass Reinforced Polyester) EncloseiMounting

B
i

@)

-

555mm
645mm
690mm

-

g

330mm
435mm
465mm
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2.8. CPC50A Painted/Stainless Steel Enclosure Mounting

0 O
Sl S
©
666mm 610mm 550mm
a

550mm

610mm

666mm
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3. Operational Menus

The Cathodic Protection Controller uses a micropssor to provide control and diagnostic featurehénunit. A 2x16
alphanumeric LCD Display is used to indicate patanseand set-points as described below. The fatipwdiagram

describes the various screens available to the user
CPC Software Menu Guide:

Menu 0 Menu 1 Menu 2 Menu 3 Menu 4 Menu 5 Menu 6
10.0V 5.0A 0.0V |Mm [ High out | Alarm|Mm [int Tim Disable || Relay 1 Function [ [ Half Cell Input | Y| RS232 Conms Port | M [ Set Exp Module: |Mem
10. 0V 10.0A 2.5V Set 1: 26. 0A Qutput: On 0010 High Qut I Alarm Sanpling: En O'p Unit No: 1 4-20mA Qut puts

1w o 4, T w Down &, T o o §, T o o J, 1w oo 4, ~ v Do & 1 w Down &
Qutput V: 10.0V High Qut | Alarm Int Tim Disable Relay 2 Function Hal f Cell Input Data Log: 4-20mA Mod 1:

Set Point: 10.0V Reset |: 24.0A Sel ect to change Low Qut | Alarm Sanpling: 60secs Sel ect : Enabl e Qut put: OQutput V
1w o 4, T w own 4, T o o T o o J, 1w oo 4, ~ v o &, 1 w Down 4
Qut put |: 5.0A High Qut | Alarm I'nt Tinmer change Rel ay 3 Function Auxiliary I/p 1: Data Log: 4-20mA Mod 1: OV
Set Point: 10.0A Del ay : 60secs Off Cycle: 0010s Low In V Alarm Not Used Log Per: 30 mins 4mA => 0.0V
1w Down |, 1w Down , 1w ooun |, 1w oown J, 1w oun |, ™ w Down |, 1w Down |,
Hal f Cell: 0.00V Low Qut | Alarm I'nt Tinmer change Test Relay 1: Auxiliary I/p 1: Data Log Cl ock: 4-20mA Mod 1: OV
Set Point: 5.00V Set 1: 1.0A On Cycle: 0010s Press + hold Sel Active: Cl osed Set Hours: 12:34 20mA => 30. 0V
T » Down |, T » Down T » ooun T » oown |, T » Down T » Down |,

I nput V: 26. 0V Low Qut | Alarm Test Relay 2: Di spl ay Power Data Log Cl ock: 4-20mA Mod 2:

Aux |/p:lnactive Reset |: 3.0A Press + hold Sel Enabl e Set Mns: 12:34 Qut put: CQutput |
) oo 4, T o oo &, ) oo d, ¢ [ oo &, T~ o oo & T oo 4,
CP Controller Low Qut | Alarm Test Relay 3: To Reset Alarnms Data Log Cl ock: 4-20mA Mod 2: O
Type: CP25A 24V Del ay : 60secs Press + hold Sel Press --> Sel ect Set Date: 01 4mA => 0.0A
T Do {, T v Down J, T v o 4, T v Do J, T v Do 4,
Sof t war e: High In V Alarm Restore Factory Data Log Cl ock: 4-20mA Mod 2: O
801378 Ver 1.8 Set V: 32. 0V Defaults --> Sel Set Mont h: 03 20mA => 25.0V

T v Down J, 1w o T v Down J, T v bown {,
High In V Alarm Modem Modul e Data Log Cl ock: 4-20mA Mod 3:
Reset V: 30. 0V Sel ect: Disable Set Year: 2008 Qutput: H-Cell V

T w Down &, 1 v o §, T v Down &
Low In V Alarm CP Di sabl e when 4-20mA Mod 3: HC
Set V: 20. 0V Modem On-line: 0 4mA => 0.0V

T w o &, T Down &
Low I'n V Alarm 4-20mA Mbd 3: HC
Reset V: 22. 0V 20mA => 5.0V

T up Duwni T up Duwnl,
Low I'n V Alarm 4-20mA Mod 4:

Del ay: 60secs Qutput: Input V
T o &, T o 4,
Hal f-Cell Alarm 420"A Nbd4 IV

Sel ect: Disable =>

T w Down 3, »r O mww
Hal f-Cel | Alarm 4-20mA Mod 4: 1V
Hi gh V: 1.50Vv 20mA => 30. 0V

T v Down J,

Hal f-Cel | Alarm
Low V: 0. 85V
T v Down J,
Hal f-Cel | Alarm
Del ay: 60m ns

3.1. Menu Navigation
Navigating the menus is done by using the Menu,add Down switches while the Select switch will eate
various functions. Pressing Menu and Down togettiktake the user back to Menu 0 Screen 0 (Home).
Pressing the Menu switch at any screen in Menullocha@nge the display to show the top screen of Men In a
similar manner, the user can move to Menus 2, 3aamd back to Menu 0, by pressing the Menu switgieatedly.
The Up and Down Switches will move the user up dman within a menu.

3.2. Parameter and Set-point Adjustment

At the appropriate screen, press Select and themeder will flash. Use the Up and Down switched/anthe
Rotary Encoder switch to select the desired valReess Select again to accept and store the valneri-volatile

memory.

3.3. Enable / Disable Switch

The Enable / Disable switch is provided on the CR@trol PCB Assembly and allows the user to EnablBisable

the output current as required by moving the switchthe appropriate position.

If the switch istie Disable

position, a red LED illuminates as a warning. Rormal CP operation the switch should be in thebienposition.

3.4. Disable Input

The unit has a Disable Input which may be connetdedolt-free contacts. When the contacts areedpshe CP

Output will be Disabled and an associated LED bdlilluminated.
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3.5. Menu 0 — Status

Menu 0 Screen Description

10.0v 5.0A 0.0V Screen 0 Actual Values: Output Voltage / Output Currentalf-Cell Voltage

10.0V 10.0A 2.5V (Home) Set points: Output Voltage / Output CatreHalf-Cell Voltage
Qutput V. 10.0V Screen 1 Output Voltage Actual Value

Set Point: 10.0V Output Voltage Set-point (adjust set-point using Htreen)

Qutput I:  5.0A Screen 3 Output Current Actual Value

Set Point: 10.0A

Output Current Set-point (adjust set-point using sitreen)

Set

Hal f Cell: 0.00V Screen 4 Half-Cell Voltage Actual Value
Point: 2.50V

Half-Cell Voltage Set-point (adjust set-point usthgs screen)

I'nput V. 26.0V Screen 5 Input Voltage Actual Value
Aux 1/ p:lnactive

Auxiliary Input Status (Inactive or Active)

CP Controller Screen 6 CP Controller Identification Screen
Type:

CPC25A 24V Shows CPC model and voltage

Sof t war e: Screen 7 Microcontroller Software Program Numbet darsion
801378 Ver 1.7

3.5.1.

3.5.2.

3.5.3.

3.5.4.

Menu O Screen 0 (Home Screen)

The actual values are shown for indication only aredaccurate to 2%.

Any active alarms will be displayed in sequencénlite set points on the second line.

For more precise measurements of any value, uakbeated DVM (and current probe for current).
Set-points

The Set-points are more easily adjusted using dkery encoder control to the right of the four kagp
switches. Care should be taken that either th@@oltage Set-point or the Output Current Setpd
set to zero when power is first applied. Thendperopriate set-point may be increased and theu®utp
Voltage and Current will increase in sympathy.

When configured as a Master Unit, Screen 3 willvsltbe Master Current (MI) and Slave Current (SI)
values as two figures on the first line. The Satipbeing adjusted is the combined Output Current.

Input Voltage
The Input Voltage is shown on Menu 0 Screen 5s $hown for indication only and is accurate to 2%.
Aucxiliary Input Status

The unit has an Auxiliary input which may be corntedcto Volt-free contacts. The function of the
Auxiliary Input may be programmed using Menu 4 sar@.

The Auxiliary Input Status is shown on Menu 0 Sorée

The sense of the operation of the volt-free costaminnected to the Auxiliary Input may also be
programmed using Menu 4 Screen 3. The user magtsehich is considered to be the active statahfer
Auxiliary Input: i.e. the default is contacts cldse active state (if the external contacts are NdignOpen),
but it is possible to select contacts open = acttaée (if the external contacts are Normally Ci)se
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3.6. Menu 1 — Alarm Settings

Menu 1 Screen Description

High Qut | Alarm Screen 0 High Output Current Alarm: Alarm Trip Leve

Set I 26. 0A (Defaults: CPC10A = 11.0A / CPC25A = 26.0A / CPC50A1.0A)
High Qut | Alarm Screen 1 High Output Current Alarm: Alarm Resetdlev

Reset . 24.0A (Defaults: CPC10A = 9.0A / CPC25A = 24.0A / CPC5849.0A)
High Qut | Alarm Screen 2 High Output Current Alarm:

Del ay - 60secs Delay before activation: 10 to 240 seconds (Defal©® seconds)
Low Qut | Alarm Screen 3 Low Output Current Alarm: Alarm Trip Level

Set I 1.0A (Defaults: CPC10A = 0.5A / CPC25A = 1.0A / CPC50A.8A)

Low Qut | Alarm Screen 4 Low Output Current Alarm: Alarm Reset lleve

Reset 1:  3.0A (Defaults: CPC10A = 2.0A / CPC25A = 3.0A / CPC508.8A)

Low Qut | Alarm Screen 5 Low Output Current Alarm:

Delay :  60secs Delay before activation: 10 to 240 seconds (Defal® seconds)
High In V Alarm Screen 6 High Input Voltage Alarm: Alarm Trip Level

Set I 32.0v (Defaults: 12V Unit = 16.0V / 24V Unit = 32.0V / ¥8Unit = 64.0V)
High In V Alarm Screen 7 High Input Voltage Alarm: Alarm Reset Lieve

Reset . 30.0V (Defaults: 12V Unit = 15.0V / 24V Unit = 30.0V / ¥8Unit = 60.0V)
Low In V Alarm Screen 8 Low Input Voltage Alarm: Alarm Trip Level

Set I 20.0v (Defaults: 12V Unit = 10.0V / 24V Unit = 20.0V / ¥8Unit = 40.0V)
Low In V Alarm Screen 9 Low Input Voltage Alarm: Alarm Reset Level

Reset . 22.0V (Defaults: 12V Unit = 11.0V / 24V Unit = 22.0V / ¥8Unit = 44.0V)
Low In V Alarm Screen 10 Low Input Voltage Alarm:

Del ay - 60secs Delay before activation: 10 to 240 seconds (Defal© seconds)
Hal f-Cell Alarm Screen 11 Half-Cell Voltage Alarm:

Select: Disable Disable or Enable (Default = Disabled)

Hal f-Cell Alarm Screen 12 Half-Cell Voltage Alarm: Alarm Trip Level

High V. 1.50v Default = 1.50V

Hal f-Cell Alarm Screen 13 Half-Cell Voltage Alarm: Alarm Reset Lieve

Low V. 0. 85V Default = 0.85V

Hal f-Cell Alarm Screen 14 Half-Cell Voltage Alarm:

Del ay - 60m ns Delay before activation: 10 to 240 minutes (Defau@0 minutes)
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3.6.1. High Output Current Alarm (Screens 0-2)

If the CP output current exceeds the High Outputr&u Alarm Trip level for the High Output Current
Alarm Delay period, then the High Output Currentuih will be active. If the CP output current falls
below the High Output Current Alarm Reset levelnthiee High Output Current Alarm will be in-active.
Any alarm relay and associated LED can be prograirimeictivate when this alarm function is activee(s

Menu 3).

3.6.2. Low Output Current Alarm (Screens 3-5)

If the CP output current falls below the Low Outgturrent Alarm Trip level for the Low Output Curten
Alarm Delay period, then the Low Output Current idawill be active. If the CP output current exceed
the Low Output Current Alarm Reset level then tlogvlOutput Current Alarm will be in-active. Any ata
relay and associated LED can be programmed toagetivhen this alarm function is active (see Menu 3)

3.6.3. High Input Voltage Alarm (Screens 6, 7)

If the Input Voltage exceeds the High Input Volta@arm Trip level, then the High Input Voltage Amar
will be active. If the Input Voltage falls belowd High Input Voltage Alarm Reset level then thelHi
Input Voltage Alarm will be in-active. Any alarmelay and associated LED can be programmed to &etiva
when this alarm function is active (see Menu 3).

3.6.4. Low Input Voltage Alarm (Screens 8-10)

If the Input Voltage falls below the Low Input Valle Alarm Trip level for the Low Input Voltage Afar
Delay period, then the Low Input Voltage Alarm vk active. If the Input Voltage exceeds the Lapuit
Voltage Alarm Reset level then the Low Input Voltaglarm will be in-active. Any alarm relay and
associated LED can be programmed to activate wiismmkarm function is active (see Menu 3).

3.6.5. Half-Cell Voltage Alarm (Screens 11-14)

If the Half-Cell Voltage exceeds the Half-Cell Higfoltage level for the Half-Cell Alarm Delay periodr
if the Half-Cell Voltage falls below the Half-Cdllow Voltage level for the Half-Cell Alarm Delay ped,
then the Half-Cell Alarm will be active. If the H&ell Voltage is between the Half-Cell High Voia
level and the Half-Cell Low Voltage level then tHalf-Cell Alarm will be in-active. Any alarm relagnd
associated LED can be programmed to activate wiisrakarm function is active (see Menu 3).
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3.7. Menu 2 — Interrupt Timer

Menu 2 Screen Description

Int Tim Disable Screen 0 Interrupt Timer Status: Disabled or Ercfilefault = Disabled)
Qutput: On 0010

Output Status: On or Off (counter decrements dufiimer operation)

Int Tim Disable Screen 1 Interrupt Timer Status: Disabled or Erdble
Sel ect to change

Press the Select switch to change the status dftberupt Timer

I'nt Timer change Screen 2 Interrupt Timer Off Cycle time change:féé = 10 seconds)
Of Cycle: 0010s

Press Select and change each digit in turn asreshui

I'nt Timer change Screen 3 Interrupt Timer On Cycle time change: @Dkf= 10 seconds)
On Cycle: 0010s

Press Select and change each digit in turn asreshui

3.7.1.

3.7.2.

3.7.3.

3.7.4.

Activating the Interrupt Timer
Navigate to the Interrupt Timer Enable/Disable SoréMenu 2 Screen 1).
Press the Select switch to change the Interrupe Biatus from Disable to Enable.

When the Interrupt Timer is Enabled the CP Outpilithe turned off for the Off Cycle Time and thamn
on for the On Cycle Time repeatedly until the Iniet Timer is Disabled.

When the Interrupt Timer turns the CP Output df§ Disable Input LED will illuminate.

The Interrupt Timer always starts with the Off Tifie. the CP Output is interrupted).
De-activating the Interrupt Timer

Navigate to the Interrupt Timer Enable/Disable $aréMenu 2 Screen 1).

Press the Select switch to change the Interrupef Btatus from Enable to Disable (or back).
The CP Output will return to the normal operatiarsat before the Interrupt Timer was Enabled.
Interrupt Timer — Changing the Off or On Cycle Times

Use the Select switch to select each digit in farmrder to change its value. Use the Up and Down
switches to change the flashing digit. After alliff digits have been selected in turn, press Stlemtcept
the new value. No digit will flash and the newuals accepted.

Using the Auxiliary Input to Enable / Disable the hterrupt Timer
It is possible to use the Auxiliary Input to Enabled Disable the Interrupt Timer:

Navigate to Menu 4 Screen 2 and select the “InteFilnable” option. When this option is chosen, the
Interrupt Timer will be Enabled when the Auxiliatyput is Active and it will be Disabled when the
Auxiliary Input is In-active. The Off and On CyclEmes can only be programmed using the Menu 2
Screens 2 & 3 as normal.

Note: If the Interrupt Timer is controller by theudliary Input then it is not possible to activaie de-
activate the Interrupt Timer using the keypad imMe Screen 1.
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3.8. Menu 3 — Alarm Relay Function and Test

Menu 3 Screen Description

Relay 1 Function Screen 0 Alarm Relay 1 Function:
Hgh Qut | Alarm Set to desired function (Default = High Current v

Rel ay 2 Function Screen 1 Alarm Relay 2 Function:

Low Qut | Alarm Set to desired function (Default = Low Current Abar

Relay 3 Function Screen 2 Alarm Relay 3 Function:

Low In V Alarm Set to desired function (Default = Low Input Volkaglarm)

Test Relay 1: Screen 3 Alarm Relay 1 Test:

Press + hold Sel Press Select switch to test the Relay operation

Test Relay 2: Screen 4 Alarm Relay 2 Test:

Press + hold Sel Press Select switch to test the Relay operation

Test Relay 3: Screen 5 Alarm Relay 3 Test:
Press + hold Sel

Press Select switch to test the Relay operation

3.8.1. Programming Relay Functions

Each Alarm Relay may be programmed to activate wargnone of the following alarms or functions is
active:

High out | Alarm = High Output Current Alarm

Low Out | Alarm = Low Output Current Alarm

Low In V Alarm = Low Input Voltage Alarm

Common Alarm = Any active Alarm

System Normal = No active Alarm

CP Output Status = Cathodic Protection Output Statu

Auxiliary I/p 1 = Auxiliary Input Active

High In VV Alarm = High Input Voltage Alarm

Half-Cell Alarm = Half-Cell Alarm

Interrupt Timer = Active when the CP Output is @isal due to the Interrupt Timer
3.8.2. Testing Relays

Each Alarm Relay may be tested for operation ofciigacts and illumination of the associated LEDais
Menu 3 Screen 3-5.
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3.9. Menu 4 — Miscellaneous

Display Screen Description

Hal f Cell Input Screen 0 Half Cell Sampling: when the measurensemizide the user can choose
Sanpling: En O'p to Enable the CP Output (Default) or Disable theQiRput.

Hal f Cell Input Screen 1 Half Cell Sampling: the user can varytithe between sampling of the
Sanpling:  60s Half Cell from 10 to 240 seconds (Default = 60 swts)

Auxiliary I/p 1: Screen 2 Auxiliary Input Function: (Default = Nos&H)

Not  Used Not Used / Int (Interrupt) Timer Enable / Disablamut

Auxiliary I/p 1: Screen 3 Auxiliary Input Volt-free Contact Function

Active: Cl osed

Active Contact = Closed or Open (Default = Activie$zd)

Di spl ay Power Screen 4 LCD Display Power Down 240 seconds adsrdeypad switch press:

Down: Enabl e Enabled (Default) = enable power down / Disablatisplay always on

To Reset Alarns Screen 5 Alarm Reset

> .
Press Sel ect Press Select to reset any active alarms

Restore Factory Screen 6 Restore Factory Defaults

Defaults --> Sel Press Select to set all Set-Points back to factefgult settings

Modem Modul e Screen 7 Modem Module Select:

Select: Disable Disable, Type x (x=1, 2 ...)

CP Di sabl e when Screen 8 CP Output Disable when modem On-line @ptio
Modem Cn-line: 0 0 = CP Output Enabled / 1 = CP Output Disabled
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3.9.1.

3.9.2.

3.9.3.

3.9.4.

3.9.5.

3.9.6.

3.9.7.

Half-Cell (Reference Electrode) Sampling

Some Half-Cells (Reference Electrodes) requiregt@dnnected to electronics with an extremely higlut
impedance — typically 20M Ohms. It can be a majmllenge to design a measurement circuit which wil
satisfy this requirement over years and in a hdtlarmid environment.

The CPC unit meets this requirement by using a ligpedance measurement circuit which is only
connected to the Half-Cell for a short period afdi(typically milliseconds) and then is disconnddi@m
the Half-Cell for most of the time: i.e. the CPCGngdes the Half-Cell Voltage every few seconds THRCC
uses solid-state switching devices to sample tHeG#l. The Sampling time can be adjusted usinghivié
Screen 1.

Some manufacturers of Half-Cell's state that ireotd take a true reading of the structure to jgoféntial,

it is necessary to turn off the CP Output. Theighof turning off the CP Output or not when thdftGell

is being sampled is a decision to be made basedhentype of Half-Cell being used and any
recommendations from the Half-Cell manufactureinc& the Half-Cell voltage moves very slowly, the
sampling time is set by the factory to once evérgéconds (Menu 4 Screen 1).

Auxiliary Input to Enable / Disable the Interrupt T imer
It is possible to use the Auxiliary Input to Enabled Disable the Interrupt Timer — see sectior3.7.
Auxiliary Input Volt-free Contact Function

The sense of the operation of the volt-free costaminnected to the Auxiliary Input may also be
programmed using Menu 4 Screen 3.

LCD Display Power Down

To lengthen the life of the LCD Display it will igppwered down 240 seconds after the last keypadiswit
press. The user may disable this feature (Mencrdes 4).

Alarm Reset

Any active alarms can be reset by using this scfbtamu 4 Screen 5). Note that if any alarm situai®
still valid, that alarm re-activate after the ¢ixig preset delay.

Modem Module Select

If a Modem module is used in the unit, this screerst be set to the correct Type. This is usuallyedby
the manufacturer before shipping. For more detedlatact the manufacturer.

CP Disable when Modem On-line

This option allows the CP Output to be Disabled mtiee communications Modem is On-line. It does not
affect the CP output at any other time. This femtnay be used for diagnostic purposes.
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3.9.8. Restore Factory Defaults

Parameter Description Factory Default Setting

Output Voltage Set-point 0.0v

Output Current Set-point CPC10A = 10.0A / CPC2525.0A / CPC50A =50.0A
Half-Cell Voltage Set-point 5.0V

High Output Current Alarm Trip Level CPC10A = 11.0ACPC25A = 26.0A / CPC50A =51.0A
High Output Current Alarm Reset Level CPC10A = 9.0ACPC25A = 24.0A /| CPC50A = 49.0A
High Output Current Alarm Delay 60 seconds

Low Output Current Alarm Trip Level CPC10A = 0.5ACPC25A =1.0A / CPC50A =1.0A
Low Output Current Alarm Reset Level CPC10A = 2.0ACPC25A = 3.0A / CPC50A = 3.0A
Low Output Current Alarm Delay 60 seconds

High Input Voltage Alarm Trip Level 12V Unit = 160/ 24V Unit = 32.0V / 48V Unit = 64.0V
High Input Voltage Alarm Reset Level 12V Unit = QY. / 24V Unit = 30.0V / 48V Unit = 60.0V
Low Input Voltage Alarm Trip Level 12V Unit = 10.0V 24V Unit = 20.0V / 48V Unit = 40.0V
Low Input Voltage Alarm Reset Level 12V Unit = 1¥.0° 24V Unit = 22.0V / 48V Unit = 44.0V
Low Input Voltage Alarm Delay 60 seconds

Half-Cell Voltage Alarm: Enabled/Disabled Disabled

Half-Cell Voltage Alarm Trip Level 1.50V

Half-Cell Voltage Alarm Reset Level 0.85V

Half-Cell Voltage Alarm Delay 60 minutes

Interrupt Timer: Enabled/Disabled Disabled

Interrupt Timer Off Cycle Time 10 seconds

Interrupt Timer On Cycle Time 10 seconds

Alarm Relay 1 Function High Current Alarm

Alarm Relay 2 Function Low Current Alarm

Alarm Relay 3 Function Low Input Voltage Alarm

Half Cell Input Sampling: Enable/Disable Outpyt  BleaOutput

Half Cell Input Sampling Period 60 seconds

Auxiliary Input Function Not used

Auxiliary Input Volt-free Contact Function Activel@sed

LCD Display Power Down: Enabled/Disabled Enabled

RS232 Communications Port Number 1

RS232 Response Type Type O

Data Logging: Enabled / Disabled Enabled

Data Logging Period 30 minutes
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3.10. Menu 5 — RS232 & Data Logging Menu

Display Screen Description
RS232 Comms Port Screen 0 RS323 Communications Port Number: (Defalit
Nunber : 1 In a multi-controller environment each unit mustda different number
Data Log: Screen 1 Data Log Status: Enable / Disable:
Select:  Enable Press Select to toggle the Data Logger Status (DeféEnable)
Data Log: Screen 2 Data Logging Period:
Log Per: 30m ns Select from: 15 minutes / 30 minutes (Default) hGiButes
Data Log O ock: Screen 3 Data Logging Clock:
Set: Hours:12: 34 Set Hours
Data Log O ock: Screen 4 Data Logging Clock:
Set: Mns: 12:34 Set Minutes
Data Log O ock: Screen 5 Data Logging Clock:
Set: Date: 01 Set Date
Data Log O ock: Screen 6 Data Logging Clock:
Set: Mbonth: 03 Set Month
Data Log O ock: Screen 7 Data Logging Clock:
Set: Year: 2008 Set Year
3.10.1. RS232 Communications Port

3.10.2.

The RS232 Communications Port Number (Screen 0} magh the PC command in order for the unit to
respond. If there is more than one controller withRS232 Port in a system then each RS232 Potthaus
set with a unique number between 1 and 9.

Data Log Status
The CPC10A Controller can be supplied with or withan RS232 Port and Data Logging.
The CPC25A and CPC50A Controllers are supplied witiRS232 Port and Data Logging as standard.

NOTE: Controllers supplied with an RS232 Port arataDLogging have Data Logging enabled during
factory testing. If the Controller’s settings aeset to their Default values (see Section 3.94pDogging
is enabled.

For units without an on-board RS232 Port and Daigging, an RS232 Port & Data Logger DRM (Din
Rail Module) may be connected. In these circuntgignthe Data Log Status must be set to Enableg8cr
1) and the rest of the parameters (Screens 2-Assgbpropriate.

NOTE: When the Data Log Status is set to Disabteeé&hs 2 to 7 are not accessible. The Data LdgsSta
should only be set to Enable if an RS232 Port aathDogger is fitted.

CAUTION: For units that have an on-board RS232 Rad Data Logging, an RS232 Port & Data Logger
DRM (Din Rail Module) must NOT be connected.
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3.10.3. Data Log Records

The Data Log holds information about the operatibthe Unit in non-volatile memory (i.e. the infoation
is retained when power is lost).

The Data Log consists of various Data Recordsatat “snapshot” of the operation of the unit anwitain
information such as: time, alarm status, intertupér status, output status, output voltage anceotetc.

Timed Data Records:

The unit can be set to create a Timed Data Reaanyd 5, 30 or 60 minutes.
The unit will create a Timed Data Record when poweapplied to the unit.
The unit will create a Timed Data Record afterffaa Log is cleared.

The unit can record up to 10,208 Timed Data Records

Alarm Data Records:

The unit will create an Alarm Data Record when darfh changes state (either becomes active or in-
active).

The unit will create an Alarm Data Record when thierrupt Timer is started and stopped. (This is an
‘advisory’ warning only as some standard alarmachsas the Low Output Current Alarm - will NOT be
activated.)

The unit can record up to 2048 Alarm Data Records
3.10.4. Data Log Memory

The Data Log Memory has a maximum size as statedeabThe Data Log Memory acts as a First In First
out (FIFO) type of memory. When the memory is,fobw Data Records are written over the oldestrd=co
so the Data log contains the last so many daydwadrdata.

The table below states the nominal Data Log Men@apacity based on 10,208 Timed Data Records:

Data Logging Period 15 minutes 30 minutes 60 minutes
Records per day 96 records per day 48 records per day 24 reconddgye
Memory Capacity 106 days 212 days 425 days

3.10.5. Data Log Downloading
The Data Log may be downloaded into a PC at ang.tim

The downloading operation does NOT erase the dathel Data Log, erasing the Data Log is a separate
operation only available through the RS232 commnativas port.
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3.11. Menu 6 — Set Expansion Module: 4-20mA (Optional Modles)

Display Screen Description

Set Exp Modul e: Screen 0 Expansion Module Setting Menu Indentificat
4-20mA Qut puts

4-20m\ Mod 1 Screen 1 4-20mA Transducer Module — Address 1:

Qutput: Qutput vV Set the parameter to be represented

4-20mA Mod 1: OV Screen 2 4-20mA Transducer Module — Address 1:

4mA => 0.0V Set the value of the parameter that will corresporéimA

4-20m Md 1: OV Screen 3 4-20mA Transducer Module — Address 1:
20mA => 30. 0V Set the value of the parameter that will correspon20mA

4-20mA Mod 2: Screens 4-6  4-20mA Transducer Module — Address 2
Same setting screens

4-20m Mod 3: Screen 7-9 4-20mA Transducer Module — Address 3
Same setting screens

4-20mA Mod 4: Screen 10-12  4-20mA Transducer Module — Address 4
Same setting screens

3.11.1. Parameters
The 4-20mA Transducer Modules can represent theolg parameters in the CPC range:
Output Voltage / Output Current / Half-Cell Voltagput Voltage

3.11.2. Further Information
See the 4-20mA Transducer Module Data Sheet foe imformation.
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3.12. Power Up and Configuration Screens

Display Screen Description

CP Control I er Screen 0 Power Up Screen which is shown for 2 skcafier power up
Type: CPC25A 24V

Configure Unit Screen 1 Configure Unit Voltage: 12V, 24V or 48V

Vol t age: 24V

Configure Unit Screen 2 Configure Unit Type: CPC25A or CPC50A
Type: CPC25A Note: CPC10A units cannot be changed
Configure RS232 Screen 3 Configure RS232 Response: (Default = Dype
Response: Type 0O 0 = Standard / 1 = Custom

Configure Unit Screen 4 Configure Unit Type:

Type: Nor mal

Normal / Master / Slave

3.12.1. Power Up Screen
The Power Up Screen is shown for 2 seconds afteepis applied to the Unit.

To enter the Configuration Screens, the Menu andcSewitches should be pressed and held down when
the Power Up Screen is shown. When the first @ondition Screen is shown, the switches may be
released.

Under normal circumstances (when the Menu and Esleitches are not pressed) after showing the Power
Up Screen for 2 seconds, the unit will automatjcgth to Menu 0 Screen O.

3.12.2. Configuration Screens
IMPORTANT: The Configuration Screens should ONLYus®d by authorised persons.

The Configuration Screens are intended to be usetime of manufacture to configure the software
depending on Unit Voltage and Unit Type.

CAUTION: Setting the Configuration Screens incotiemay cause incorrect operation.

WARNING: Setting the Configuration Screens incotiemay result in damaging the unit.
3.12.3. Configure RS232 Communications Response

RS232 Response Type 0 should normally be seledtbid is the standard setting.

RS232 Response Type 1 configures the unit to cormatgnin a way that is compatible with Micha
Controller PN: 101103 and Micha Handheld Data Daad|Unit PN: 101406.

If the RS232 Response Type is changed, the Datavld§T be cleared.
3.12.4. Configure Unit Type: Normal / Master / Slave

CPC50A Units only: For use in Master / Slave systenone CPC50A must be configured as a Master and
one CPC50A must be configured as a Slave.
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4.CPC Operation

4.1. Preliminary Checks
Before applying power to the Cathodic Protectiomi@aller ensure that:
(1) The CPC Enable/Disable switch is set to theablis position
(2) The CP Input and Output MCBs (if fitted) aré wetheir OFF positions
4.2. Applying Power
Apply power to the Cathodic Protection Controlladdurn on the Input MCB (if fitted).

Using a meter set on the 200VDC range, check tiwattage of approximately 12, 24 or 48V of the eatrpolarity
is present across the INPUT +VE and -VE terminélhe Cathodic Protection Controller.

Ensure the Green Status LED (on the CPC Control R&#mbly) is illuminated.
4.3. Checking the Output Set-points

To start with Constant Voltage Control:

Navigate to Menu 0 Screen 1 and set the OutpuagelSet-point = 0.0V (minimum)

Navigate to Menu 0 Screen 2 and set the Outpute@ti$et-point = 10.0A. This is given as an exangbl¢he
required output current — set it to the output entdesired.

Navigate to Menu 0 Screen 3 and set the Half-Celtage Set-point = 5.0V. Setting the Half-Cell Yagje at its
maximum ensures that the half-cell control will imderfere with Constant Voltage Control.

4.4. Output MCB ON

Switch the Cathodic Protection Controller output RIf fitted) to its ON position and verify the LC@isplay
indicates the following £ 0.3 (assuming there ishadf-cell fitted):

Voltage Current H-Cell
00.0V 00.0A 0.0v Actual
00.0V 00.0A 0.0v Set-Points

Note: If a Half-Cell (Reference Electrode) is fittehe indication on the Half-Cell meter should chathe structure
to soil potential (as measured by a portable hallfand meter).

Note: If a Half-Cell is not fitted, then ensure aenlink is fitted across the Half-Cell input temais.
4.5. Constant Voltage Control

The Cathodic Protection Controller can now be getauoperate at the required level in the approgrigerating

mode.
Voltage Current H-Cell
00.0V 00.0A 0.0V Actual
00.0V 10.0A 5.0V Set-Points

Increase the Output Voltage Set-point (Menu 0 Stide The voltage and current actual values shoulitate an
increase as the set-point is increased. The CRd@len is operating in Constant Voltage Mode (iiegd dependant
on ground conditions — example shown is Q)5

Voltage Current H-Cell
06.0V 08.0A 0.0v Actual
06.0V 10.0A 5.0V Set-Points
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4.6. Constant Current Control

Continue to increase the Output Voltage Set-pditeru O Screen 1) until the voltage and currentactalues
indicate no further increase. The current actadier should equal the current set-point value (E0g). The CP
Controller is operating in Constant Current Modea(tings dependant on ground conditions — exammerslis

0.75):
Voltage Current H-Cell
07.5V 10.0A 0.0V Actual
16.0V 10.0A 5.0V Set-Points

4.7. Automatic Half-Cell (Reference Electrode) Voltage ©ntrol
This is only applicable if there is a Half-Cell cmtted for automatic control.
Note: If no Half-Cell is fitted, a wire link should bétted to short out the Half-Cell terminals.

With the unit operating in the Constant Current t@inMode, decrease the Half-Cell Voltage Set-pgienu 0
Screen 3) until the Half-Cell Voltage Set-pointitates the required pipe-soil potential, e.g. 1V.

After some time (depending on ground conditiong) @P System will begin to polarise. To speed @ppitocess,
leave the unit operating in Constant Current Mod#! the required structure to soil potential ihi@mved. As the
structure potential increases towards the Half-Gelltage Set-point the CP output current will regluend the
Cathodic protection controller will then be workiig Automatic Half-Cell Control Mode (readings degant on
ground conditions — example shown is @J5

Voltage Current H-Cell
07.5V 10.0A 1.0v Actual
26.0V 20.0A 1.0v Set-Points
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5.Installation of PCB Assemblies
The following instructions should be carried outentinstalling/replacing any of the PCB Assemblies

5.1. CPC Control PCB Assembly
5.1.1. Ensure the output MCB (if one is fitted) is in @§F position.
5.1.2. Isolate the input power (usually at the charge rotlier) to ensure no power is connected to the unit
5.1.3. Remove the fascia over the CPC Control PCB Asselmplgosening the four plastic screws.

5.1.4. Ensure all the cables connected to the CPC CoRt® Assembly are clearly marked before disconngctin
them. Disconnect all the connections to the CPGt©bPCB Assembly.

5.1.5. Remove the PCB Assembly fixings and install the @RCx Control PCB Assembly.
5.1.6. Reconnect all the connections to the CPC Contrd@ RE€sembly.
5.1.7. Replace the fascia over the CPC Control PCB Assensihg the four plastic screws.

5.1.8. Reconnect the power to the unit.

6. Maintenance
The following maintenance schedule should be ua#lert annually.

6.1. Equipment Required
1 x Digital Multimeter (DMM) complete with test poes
1 x Enclosure touch up paint (if required).
1 x Flathead screwdriver (5mm).
1 x Flathead screwdriver (3mm).
1 x small soft brush.
6.2. Procedure

6.2.1. Check the enclosure for flaws in the paint finighappropriate). Touch up any defects with appiater
touch up paint.

6.2.2. Ensure that the door gasket has not been attagkpddss resulting in a loss of weatherproofing.

6.2.3. Check all external cables for any signs of damag#eterioration of the outer sheath. Verify thables are
adequately secured and that all cable glands giveagherproof seal.

6.2.4. Ensure that all the terminals in the unit are freen corrosion and that all terminals are tight.
6.2.5. Clean any small particles (e.g. sand, dust) froereticlosure using a small soft brush.

6.2.6. Ensure that the enclosure is shaded from diredightimnd weathering at all times.
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7.CPC50A Master / CPC50A Slave System

This section describes how to use two CPC50A CathBdotection Controllers in a Master / Slave Cgufation to
achieve a 100A Cathodic Protection System.

The system works by Configuring one CPC50A Corgrofls a Master and one CPC50A Controller as a Sl&Vhen
configured and connected together, the units withmunicate with each other to exchange parametersaues.

Each CPC50A Controller has an RS232 port as stdndiat to communicate with each other and with xtereal PC
(locally or remote via a modem) each CPC50A Colgrakequires an RS232 to RS485 Converter Modulee RS485
communications hardware allows more than two devioebe connected together (i.e. two CPC50A umitseaPC). The
Micha Part Number and description is 101988 - R3»3RS485 Converter Module.

The PC or local modem will also require a RS485 @aomications Port.
NOTE: Master / Slave Operation requires Software 80378 Version 1.8 or higher.

7.1. Operation
When CPC50A Cathodic Protection Controllers arggmammed as a Master Unit or a Slave Unit, thernofteration of
each unit changes as follows:

7.1.1. CPC50A Master Unit

The Master Unit controls the Output Voltage, Outgutrrent and Half-Cell Voltage of the system by
sending the appropriate parameters to the Slavé Uhhe Master Unit displays the combined Output
Current of both units on its home screen (havirgpired the Output Current value back from the Slave
Unit).

When adjustments are made to the Output Voltaggud€urrent and Half-Cell Set-points of the system
these values are sent to the Slave Unit (in the ofthe Output Current, half the value is sertho Slave
Unit). In addition, once a minute the Set-points sent to the Slave Unit.

If the units are under Voltage Control, then batitsuwill control independently at the set voltage.
If the units are under Current Control, then bathsuwill control independently at half the set reunt.

If the units are under Half-Cell Voltage Controheh both units will control independently at thd se
voltage.

The Master Unit will provide the Alarm Functiong feoth units.
The Master Unit will control the Interrupt Timerrfboth units.
7.1.2. CPC50A Slave Unit

The Output Voltage Set-point, Output Current Setpand Half-Cell Voltage Set-point are not adjiéta
by the keypad controls (the set-points are sehbyMaster Unit).

The Alarm Set-points are not adjustable by the &dygontrols and the Alarms are disabled.
The Interrupt Timer is not adjustable by the keypaditrols and the Interrupt Timer is disabled.
The Slave Unit displays the values that it is aolfitrg (i.e. not the combined values).

7.2. RS485 Communication

The Master / Slave System uses RS485 communictdiatiow both CPC Controllers and a PC to commueica
Parameters are passed between the Master Unithan8lave Unit once a second while the output settpare
being adjusted, and once every 5 seconds duringalarse. This means that the Slave Unit Outputeébtvalue
may take up to 5 seconds to appear on the Mastér Un
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7.3. CPC50A Master / Slave Interconnection Cables

In order for a CPC50A Master / Slave System to camipate and function correctly the following contieas are
required between the units (the correct configaretiare also required — see section 7.4):

7.3.1. CPC50A Master / Slave RS485 Interconnection
A 2-core screened cable is required to connedR&%85 Port connections from one unit to the other:
Core 1 = CPC50A Master RS485 Terminal “A” to CPC3Blave RS485 Terminal “A”
Core 2 = CPC50A Master RS485 Terminal “B” to CPCH8lave RS485 Terminal “B”
Screen = CPC50A Master RS485 Terminal “OV” to CPESlave RS485 Terminal “0V”
Note: The RS485 connections are isolated from déimgreelectrical part of the system.
7.3.2. CPC50A Master / Slave Interrupt Timer Interconnection
A 2-core cable is required to connect the Timeermnipt function from Master to Slave:

Core 1 = CPC50A Master — Control PCB Assembly R&aydarm Terminal “NO” to CPC50A Slave —
Control PCB Assembly Disable Input (either termjnal

Core 2 = CPC50A Master — Control PCB Assembly R&&larm Terminal “COM” to CPC50A Slave —
Control PCB Assembly Disable Input (either termjnal

Note: the reason a direct cable is required betwleemnits is that serial communication betweenuihies
takes hundreds of milliseconds and would resutiénCP outputs not being synchronised.

7.4. Software Configuration

The CPC50A Controllers are configured during thetdey testing as normal stand alone units and rhaeste-
configured as follows if required to be used iNnRGB0A Master / Slave System:

7.4.1. CPC50A Power-Up Configurations
On power up enter the Configuration Screens (seBdBe3.12).
One CPC50A must be set as a Master on Configur8ioeen 4 (see Section 3.12.4).
One CPC50A must be set as a Slave on Configur&toeen 4 (see Section 3.12.4).
7.4.2. CPC50A Master

Note 1: when a CPC50A is Configured as a Master uttit will automatically set the RS232 Comms Port
Number = 1 and will not allow any change to thet™armber.

Note 2: when a CPC50A is Configured as a Mastey,uhit will automatically set the Relay 3 Alarm
Function = Interrupt Timer. This means that whise Master Unit Timer Interrupt is active and tuafis
the CP output, the alarm relay will be active whigh close the volt-free contact connected to 8lave
Unit Disable Input and so turn off the Slave urit Qutput.

7.4.3. CPC50A Slave

Note: when a CPC50A is Configured as a Slave, tliewill automatically set the RS232 Comms Port
Number = 2 and will not allow any change to thet®armber.
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8.CPC Spares
To identify the PCB Assemblies — see section 1011.13.

8.1. CPC10A Spares List

Control PCB Assembly | System Control PCB Assembly Description

Part Number Voltage

401 295 12v CPC10A 12V Control/Power PCB Assembly

401 296 24-48V CPC10A 24-48V Control/Power PCB Adsly

401 301 12v CPC10A 12V Control/Power RS232/Data B&B Assembly
401 302 24-48V CPC10A 24-48V Control/Power RS2324Dag PCB Assembly

8.2. CPC25A Spares List

Control PCB Assembly | System Control PCB Assembly Description

Part Number Voltage

401 307 12v CPC25/50A 12V Control PCB Assembly
401 308 24-48V CPC25/50A 24-48V Control PCB Assgmbl
401 311 12-48V CPC25A Power PCB Assembly

401 313 12-48V CPC25/50A Protection PCB Assembly
400 838 12-48V CPC25/50A Sensor PCB Assembly

600 615 12-48V CPC Protection Dual Zener Diode Adsg

8.3. CPC50A Spares List

Control PCB Assembly | System Control PCB Assembly Description

Part Number Voltage

401 307 12v CPC25/50A 12V Control PCB Assembly
401 308 24-48V CPC25/50A 24-48V Control PCB Assgmbl
401 311 12-48V CPC25A Power PCB Assembly

401 313 12-48V CPC25/50A Protection PCB Assembly
400 838 12-48V CPC25/50A Sensor PCB Assembly

600 615 12-48V CPC Protection Dual Zener Diode Adsg
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9. Trouble Shooting Guide

Situation

Possible causes

Action

The display is inactive

The display powers doweradt minutes
from the last user switch press (this featur
can be disabled — see section 3.9.4)

Press any front panel switch to
> activate the display

The display is inactive and the
STATUS LED is not
illuminated

The unit has no power

Ensure the input MCB is dose

The display is inactive and the
STATUS LED is not
illuminated

The unit has no power

Measure the input voltagheat
terminals to verify that the unit hag
no power

The display is inactive and the
STATUS LED is not
illuminated

The unit has power — if the voltage availal
is 12V and the unit is rated 24-48V then th
unit is incompatible with the voltage supply

l&Refer to system designer
e

The display is inactive and the
STATUS LED is not
illuminated

The unit has power — if the voltage availal
is 48V and the unit is rated 12-24V then th
unit is incompatible with the voltage supply

l&Refer to system designer
e

There is no CP output voltage
current

DiIThe Enable/Disable switch is in the
DISABLE position

Set the Enable/Disable switch to t
ENABLE position

There is no CP output voltage
current

DIThe Set-points of the unit are set so that
there is no output

Reset the Set-points to the desired
output

There is no CP output voltage
current

DIThe Interrupt Timer is Active

This may be the cotreperation
of the unit

There is no CP output voltage
current

pDiIThere is a closed contact wired across the
DISABLE INPUT

This may be the correct operation
of the unit

There is no CP output voltage
current

DIThere is an active contact wired across thé
AUXILIARY INPUT and the unit is
programmed to shutdown the output

> This may be the correct operation
of the unit

The Disable Input LED blinks
every 60 seconds or so

The Half-Cell Input Sampling option has
been set to Disable output — see section 3

This may be the correct operation
.Dfithe unit

are not as expected

The Voltage and Current OutplitThe Set-points of the unit will determine th

maximum Voltage or Current allowed — the
may need to be adjusted

eThis may be the correct operation
vof the unit

The Half-Cell Voltage does not
change

The Half-Cell Input is sampled every 60
seconds or so — see section 3.9.1

This is the correct operation of thg
unit

An optional 4-20mA transducer
output is always at 4mA

For calibration purposes, when the 4mA
setting screen is visible, the transducer
output is 4mA

This is the correct operation of thg
unit

An optional 4-20mA transducer
output is always at 20mA

For calibration purposes, when the 20mA
setting screen is visible, the transducer
output is 20mA

This is the correct operation of thg
unit
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9.1. LED Indication

Situation

Possible causes

Action

STATUS LED illuminated

Power On

This is the correperation of the
unit

RELAY 1 LED illuminated

Alarm Activated - Check Rsf 1
Programmed Function

This indicates that the Programmg
Alarm is Active

RELAY 2 LED illuminated

Alarm Activated - Check Rl 2
Programmed Function

This indicates that the Programmg
Alarm is Active

RELAY 3 LED illuminated

Alarm Activated - Check Rsl 3
Programmed Function

This indicates that the Programmg
Alarm is Active

DISABLE INPUT LED
illuminated

The CP Output is Disabled. This may be
due to the Enable Switch being in the
Disable position, or a closed contact acros
the Disable Input terminals or the Interrupt
Timer being active.

This may be the correct operation
of the unit
s

AUXILIARY INPUT LED
illuminated

An external contact connected to the
Auxiliary Input will illuminate the LED
when the contact is closed

This is the correct operation of thg
unit

ENABLE / DISABLE Switch
LED illuminated

The LED will be illuminated when the
ENABLE / DISABLE Switch is in the
Disable position

This is the correct operation of thg
unit

d

d

d
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10.Software

10.1. Software History

Software | Date Released Comments
Version

801 378 | 3 April 2007 First Production issue of CPC10A Softeva

Ver 1.0

801 378 | 6™ Nov 2007 First Production issue of CPC10/25/50#\&are

Ver 1.1 Added RS232 Port / Data Logging / 4-20mA Transdidedules

801 378 | 10" Jan 2008 Moved Configure Unit Voltage from Mento£ower-Up Configuration Menu
Ver 1.2 Changed Time Setting and other Upload Setting Comirations protocol
801 378 | 11™ Feb 2008 Fixed bug in RS232 EEPROM Test routine

Ver 1.3

801 378 | 11M March 2008| Changes to some Default settings

Ver 1.4 Added RS232 Port Response Screen: Type O or 1

801 378 | 2" April 2008 Added High Input Voltage Alarm in Meru

Ver 1.5 Added Half-Cell Voltage Alarm in Menu 1

801 378 | 7™ April 2008 Added 1 second delay on activation @lHinput Voltage Alarm to stop spurioy

Ver 1.6 alarms

[2)

801 378 | 23" Sept 2008 Fixed Half-Cell sampling bug in softwgedays were active all the time)

Ver 1.7 Modified Half-Cell measurement to take 8 readingd average

801 378 | 5™ May 2009 Master / Slave Operation and Commurioaidded

Ver 1.8 Interrupt Timer added to Relay Functions / Data Eogbled as default option
801 378 | 16" June 2009 Modem Disable / Enable added to Menu 4

Ver 2.0 CP Disable when Modem On-line Option added to Ménu

10.2. Installation / Replacement of the MCU

Ensure that anti-static precautions are taken todas#tamage to the Micro-controller when handling.(touch a
conductor that is connected to earth before cagrgint the following):

Turn off all power to the CPC Controller by turniafj the output MCB of the connected charge cotsgrol

Remove the CPC Control PCB Fascia Cover usingaheglastic thumbscrews. Identify the Microconeol 1C21
(40 pin integrated circuit) on the PCB Assemblyar&ully lever out the Microcontroller presentlycéded there by
using a small flat screwdriver on both ends equaly this carefully.

Identify the device to be installed. Carefully HEnthe device without touching the legs of theidev NOTE the
orientation of the semi-circular notch out of omel ®f the device. NOTE which end of IC21 has ahdah the PCB
socket. Now insert the Microcontroller into the2llCsocket so that the notch in the device is aséme end as the
notch in the socket. Before pressing down on thécg to mate it fully in its socket, check thdtphs are properly
lined up with the pins in the PCB socket. Pressdivice fully into the socket and check that ripHas been bent or
missed its socket.

Replace the CPC Control PCB Fascia Cover usinfptireplastic thumbscrews.
Restore power to the CPC Controller by turningtendutput MCB (if fitted) of the connected chargatroller.
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