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1. Introduction

The PROFILE P3 provides a unique insight into the true condition of circuit breakers
at all voltages. Capturing the vital ‘first trip’ shows how the breaker would perform in
a real-life fault situation.

A slow tripping circuit breaker can cause major disruptions on power
networks resulting in:

e Widespread loss of supply
e Damage to plant

e Potential safety issues

e Cl/CML financial penalties

Conventional testing requires a circuit breaker to be isolated. However this
first trip operation can often temporarily clear any slow tripping problem.

Therefore capturing the first trip operation is essential to effective circuit
breaker condition monitoring.

The PROFILE P3 offers a cost effective solution by enabling:

e Fast and simple online test

e Capture vital first trip operation

e Onsite analysis of breaker defects

e Efficiently target critical resources

e Combined relay and circuit breaker test

PROFILE P3 is a powerful diagnostic tool for analysing:

¢ Main contact operating time
e Auxiliary contact operating time and condition
e 'Health' of Close & Trip coils

e Condition of DC battery circuit
e The Total Trip Time



2. Profile System Overview

The Profile P3 and all accessories are supplied in a ruggedized carrying case.
Profile P3 Handset

This is a microprocessor based data acquisition and analysis system. It is
controlled using the integral alpha numeric keypad to select options from
the graphical user interface (GUI) on the large colour screen LCD. The probe
and power supply connections are as shown in Figure 1- Profile P3 Handset.
The P3 is supplied with 8 AA rechargeable batteries and also a DC Power
Supply for recharging the batteries and powering the P3 when left onsite in
continuous rearmed mode. The P3 has a removable hand strap which can be
located on either side of the unit.

DC Current Probe

The DC current probe plugs into the 6 pin connector (see Figure 1) and has a
range of 0 to 200 amps. It connects to the DC supply to the trip or close coil
as required and is powered directly from the P3 handset.

DC Voltage Measuring Leads

The fused leads with crocodile clip connections are used to measure the
circuit breaker DC voltage supply. The leads are rated at 1000 volts and have
a measurement range of +400V

Clip-on Current Transformers (CT's)

The three clip-on CT’s are used to obtain the main contact time (Mcon)

during a trip or close operation by measuring the current in the primary
circuit.



They are clipped around the secondary wiring of the main protection CT's
and connect to the 4 pin connectors as shown in Figure 1.

DC Power Supply

A DC power supply is provided to charge the rechargeable batteries and also
power the handset when it is left in continuous rearm mode.

Trigger/Synch Device Interface

There is a facility to connect an interface device to an 8 pin connector. This is
for future applications where devices can communicate, synchronise and be
triggered by the P3 handset.

Additional Accessories

A USB memory stick is provided so that new software can be uploaded as
well as data files such as record files and asset management details. There
is also a USB lead which enables test results to be transferred to a PC either
directly or via Replay Pro.



3. Profile Operation

There are 3 distinct areas within the main screen as follows —

e The Application Header is used to display most of the basic handset
operation information and is always available on the top part of the
screen.

e  The Main Application screen is where the details associated with
performing a test and analysing the results in both tabular and
graphical format are viewed.

e The Application Footer displays a fixed set of 5 ‘soft’ buttons
corresponding to the 5 Functional keys immediately below on the
keypad. These are context dependent and each button will correspond
to an action available for the current screen.

The start-up screen on the Profile P3 is shown in Figure 2.

e (B Test: guides the user through the necessary steps to perform a test

e Auxiliary: enables stored test results to be viewed, data to be
imported into the handset, and the system status to be viewed.

e Setup: enables the date and time and also the date format to be
changed.
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Figure - 2 Main Screen

Figure 3 shows how the Profile is connected for carrying out a 3 phase test
on a ‘live’ circuit breaker.

¢ The DC current flowing through the trip coil is measured by a
Hall-Effect CT and provides analysis of both the trip coil and main
mechanism.

e The voltage probe measurement provides a clear indication of the
condition of the DC battery and associated wiring.

e Peg CT's indicate when the current flowing in the main circuit has been
interrupted.
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Figure 3 — The P3 connected for an online 3 phase test



3.1 Circuit Breaker Test Menu

This is where the user performs a circuit breaker test and capture trip and
close profiles. There are three options for entering the test details as shown
in Figure 4. Once the test details are entered, the user will select the test
sequence by choosing the type of operation ie TRIP/CLOSE/TRIP FREE and
the test mode ie SINGLE or MULTI. Once the test details are acknowledged
then the user is prompted to connect the test probes and is provided
with a visual indication that the correct connections have been made
before arming the profile ready to capture a profile. The option to set the P3
in MULTI mode allows the user to capture and save multiple trip and close
operations.

The intelligent power management system enables the handset and dc
clamp to be left connected and powered for an indefinite period of time.

A detailed explanation of each stage in preparing the profile to carry out a
3 phase online test is given below.
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Figure 4 — Select Test Details




Manual Entry of Test Details

Selecting the enter manually option displays the screen as shown in Figure 5,
and allows the user to manually enter new test details into each of the
following four fields -

Substation - Unique substation name
Breaker ID — Unique circuit breaker identifier
Breaker Type - Circuit Breaker Type

Circuit ID - Unique circuit identifier

HwnN =

Note all of these fields can contain both alpha and numeric characters which
are entered using the alpha numeric keypad in conjunction with the keypad
mode key. The minimum field length is 2 characters and the maximum is 35
characters. If the details are already stored within the P3 circuit breaker
database, then when the first character is entered in any field, all names
beginning with that character are displayed in a pull down menu which the
user can then select from.

The following fields are mandatory: Substation name, Breaker ID and
Breaker Type, whereas the Circuit ID field is optional.

These test details can then be immediately used to carry out a circuit breaker
test or saved to the pre-entered test details for future access.

There is also an option for loading the previous test details and editing the
required field before either proceeding with the test or again saving them
to the pre-entered test details for future access.
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Substation CAMLIN POWER
Substation unigue name

Breaker Id SIMULATION
Unique Breaker Identifier

Breaker Type TEST
Type of Breaker under test

Circuit Id TRIP
Breaker location within substation

Enter alphanumeric characters only. Field length: minimum 3, maximum 35
change load previous save
field l details l I details l =2

Figure 5 - Manually Enter Test Details



3.2 Selecting from Pre-entered test details

The user is able to select details from a pre-entered list which has either
been downloaded via the usb port or saved from the manual entry option
(see Figure 6). The test details can be selected from the screen by typing the
number of the appropriate row (1 to 9) on the keypad. If there are multiple
screens of data these results can be paged nine at a time by using the left/
right arrow keys.

A specific substation can also be selected by typing the initial part of the
substation name in the box provided at the top of the screen. The
substation box is selected using the change field soft key. The reset soft
key resets the screen display of all pre entered test details. To assist
with locating the relevant test details, the user can also make use of
the sort function which can be applied to any column in order to display
the data in ascending or descending order. This is achieved by pressing
the change column soft key followed by the sort soft key. Once the row
containing the desired details is selected, pressing the OK key then takes
the user to the next screen. The update key allows any field to be edited
prior to doing a test.

ABC ERaI pre-entered test details
Substation:
st B Type Circuit [+]
1/ CAMLIN GROUP simulation9 Test Close |
2| CAMLIN GROUP Simulation8 Test Trip
3| CAMLIN GROUP Simulation?7 Test Trip
4| CAMLIN POWER Simulationé Test Close
5/ CAMLIN POWER Simulation5 Test Close
6| CAMLIN POWER simulationd Test Close
7| CAMLIN POWER Simulation3 Test Trip
8| CAMLIN POWER Simulation2 Test Trip
ommros _sonin s ___o_§

[ Pagelofl J

==

field reset l l update sort I

[ change l [

Figure 6 - Pre-entered test details
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Selecting from a CB (Circuit Breaker) database

The user can search for the test details within a downloaded circuit breaker
database by starting to type the substation name in the substation box as
indicated in Figure 7. If these details are held within the database, then a list
of substation names will appear in a drop down menu for selection. Once a
substation name is selected by using the up/down arrow keys and pressing
the OK key, a list of breaker ID's from that substation are presented. The
circuit breaker to be tested can be selected by either scrolling down the list
using the up/down arrow keys then pushing the OK button or starting to
type the initial characters in the breaker ID box. The remaining fields
(Breaker Type and Circuit ID) are then automatically populated. Details can
be reselected by pressing the reset soft key. Once the desired details are

selected, pressing the OK key or next soft key then takes the user to the next
screen.

ABC e select test details #EN
1. Substation 2. Breaker ID

Camlin Power

Substation Breakers:

Start typing Substation name.
When found select it from suggested m

drop down list @ Simulation10
Simulationll
Simulation12 -
Simulationl3
Simulationl4
Simulationl15
Simulationl6

[»

4]

(Breaker Type Circuit ID

Test Trip

Demo Total 35 Records From: 24-04-2014

| | [ -

Figure 7 - Selecting Test Details from Circuit Breaker Database

=t |
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3.3 Selecting Trigger and Operation Mode

Once the initial test details have been entered by one of the three options
described in section 3.2, then the following operating modes can be selected
by pressing the relevant soft key:

e Test Mode - Single or Multi

e Trigger Mode - Normal or Sensitive

e (B operation mode - Trip, Close, or Trip Free

Figure 8a shows the default setup for a first trip test and figure 8b shows

Note the Sensitive Trigger Mode should only be selected for trip or close
coils where the current is very low and will not trigger the P3 when in
normal Trigger Mode. The Sensitive Trigger mode may be more susceptible
to false triggers due to the lower signal to noise ratio.

ABC é;g‘:;fw trigger mode and operation S BN ABC é;:yfj:m trigger mode and operation ZLBN
Substation Breaker Type Substation Breaker Type
CAMLIN POWER Test CAMLIN POWER Test
Breaker Id Circuit Id Breaker Id Circuit I1d
Simulation Trip Simulation Trip
Test Mode Trigger Mode CB Operation Test Mode Trigger Mode CB Operation
[ SINGLE ][ Normal ][ TRIP | [ SINGLE |[ sensitive |[  TRIP ]
change change change
:] [ next l l l test mode | trigger mode i next
Fig 8a — Normal Test Mode Fig 8b - Sensitive Test Mode

Selecting the MULTI mode enables multiple trip and close operations to be
captured. After each trip or close operation, the P3 will automatically rearm
within 15 seconds.
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3.4 Pre-Test Confirmation

At this stage the user has entered all the required test details and can then
select the next soft key where they are prompted to connect the test probes
from the handset to the circuit breaker as shown in Figure 9. The test
connections to a circuit breaker are shown in Figure 3.

24-Apr-2014 . . .
ABC 11:00:42 confirm connections ’ N
L2] = [ 1 |
Substation Breaker Type
Camlin Power Test
Breaker Id Circuit Id
Simulation Trip

Captured: 0 Saved: 0

-= Connect Probes & Press OK =-

[|] 100% ]
Trigger Mode DC Voltage Operation
SINGLE 239V TRIP

| | | | | |

Figure 9 - Correct Test Connections

Once the probes are connected there is a clear visual indication to the user
that all test probes have been properly connected before operating the
circuit breaker. On top of the screen the connected probe status is displayed.
A green background means a probe has been detected while

indicates either no probe has been connected or there is a bad connection
on that channel.
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Figure 10 indicates that there is a problem with the L3 clip-on CT connection.

24-Apr-2014

ABC 11:01:17 confirm connections S BN
= L2] [ 1]
Substation Breaker Type
Camlin Power Test
Breaker Id Circuit Id
Simulation Trip
Captured: 0 Saved: 0
-= Connect Probes & Press OK =-
[ﬂ 100% ]
Trigger Mode DC Voltage Operation
SINGLE 23.9V TRIP

| | | |

Figure 10 - Wrong Test Connections

3.5 Armed mode

Once the user is satisfied with the pre-test confirmation checks, they can
press OK and they will then be presented with the screen as shown in Figure
11a which indicates that the data acquisition module within the P3 is ready
to capture data by displaying ARMED.

NOTE: In some situations the P3 may trigger before the circuit breaker has
tripped. This is usually due to current already flowing in the circuit which
the DC probe is connected to. If this happens the user should determine the
reason for the 'false’ trigger and if necessary, reposition the DC probe.
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ABC 11:01:46 confirm connections , N
= L2] L3] [ 1|
Substation Breaker Type
Camlin Power Test
Breaker Id Circuit Id
Simulation Trip

Captured: 0 Saved: 0

0 100% )
Trigger Mode DC Voltage Operation
SINGLE 239V TRIP

| | | | | |

Figure 11 - Profile Armed

3.6 Initiating Test and Processing Data

At this stage the user is ready to perform a test by electrically tripping or
closing the circuit breaker. During the data capture and analysis the
following onscreen messages are displayed in sequence -

CAPTURING, DATA TRANSFER, ANALYSING, ANALYSIS DONE
NOTE: When the P3 is in MULTI mode, the analysis is performed in the
background to enable the P3 to quickly rearm. This is indicated by the

following on screen messages

CAPTURING, DATA TRANSFER, ARMING, ARMED
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3.7 Analysis Results

Once the data analysis is completed the results are displayed in both
graphical and numerical formats as shown in Figure 12a.
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Latch n/a Ipkl 6.4 A MCon A 42.7 ms

Bffr 20.5 ms Iplt 6.8 A MCon B 42.7 ms

ACon 44.4 ms Vini 23.9V MCon C 42.7 ms

End Vmin 233V Spread 0.0 ms

I LA ] I ghangs ] [ details I [ re_set I [ save I
actions field view

Figure 12a - Analysis Results

The user is able to change selection between latch, buffer, acon and end
parameters by pressing the Change Field soft key and the corresponding
position will be indicated on the graph. The horizontal black lines indicate
the MCON times and spread. Also by pressing the Details soft key, the user
can tag a record as GOOD, BAD, SUSPECT or SIGNATURE (benchmark trace
for breaker type) and comments noted as shown in the example displayed in
Figure 13. The arrow keys can be used to expand, contract or shift the
graph on the screen.

NOTE: When the records are captured in MULTI mode, the analysis results
are not displayed. Press ESC and the message 'Are you sure you want to
Cancel?' will appear, then press the Yes soft key. Continuing to press the ESC
key allows the user to either select another test mode or to return to the
main screen. An option to display the AC wave form (see Figure 12b) at the
point where the circuit breaker opens or closes is available by pressing the
more actions soft key and selecting display Mcon AC data.

16



23-Jun-2011 f
ABC o analysis results g BN
0.06 50
0.04
[ 40
= 002 ] TN
= 00z / . 5
4 / AT 2
o 0+ "=
g j \ 5
- ] 20—
G002 "/ \\ "/ =
] agl‘ \nu/ [ 10
-0.04
0.06 Lo
—_——T T —
20 25 30 3 40 45 50 55
Time[ms]
Latch Ipk1 0.0A MCon A 340ms
BFfr nfa  Iplt 337A  MConB  350ms
ACon T7.9ms Vini 244V MCon C 36.0ms
End

81.1ms Vmin 182V Spread 2.0ms
Relay 23.0ms TRIP - 30

stions || heg || s || GT ]

save

|

Figure 12b - AC Waveform

The user can retrieve the test results for viewing and analysis, as described

in section 4.1.

24-Apr-2014 =
abc JropEe analysis results L EN
8 —
] good bad | suspect signature
74
i| | Notes: |40
&
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& 3 20—
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15
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0 60
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Press F2 to change field or ESC to go back
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Figure 13 - Test details
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3.8 Test Results Options

Once a test is completed the following options are available:

Amend the test details as described in section 3.7

e Save or discard the test record

e If Save is selected then the user is provided with the option to do
another test. If this option is chosen, then the test entry screen

that was used to enter the test details is displayed.

e If either the test result is not saved or the option to another test is
not chosen, then the user is returned to the main screen.

18



4. Auxiliary Menu

When the Auxiliary icon is selected from the main screen (see Figure 2, page
6), the user is presented with four options as show in Figure 14 below.

123 et auxiliary menu options
lo view CB test results display test results stored on handset
l o import data l Ln;gii:: data from the connected USB
‘ o handset status ‘ view handset status
‘ o connect to computer ‘ set handset ready for PC connection
| e || e | e |[ © |

Figure 14 - Auxiliary Menu

4.1 Selecting and Viewing Profile Records

Once the View CB Tests option is chosen, the user is presented with the
screen as shown in Figure 15a. Records stored on the handset are displayed
in tabular format. A record can also be marked for viewing in graphical
mode.
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24-Apr-2014
11:29:52 test results

Substation Time & Breaker_Id Breaker
CAMLIN GROUP 24-04-2014 11:27 Simulation9

123

e

CAMLIN GROUP 24-04-2014 11:25 |Simulation8 Test

w

CAMLIN GROUP 24-04-2014 11:24 |Simulation? Test

a

CAMLIN POWER 24-04-2014 11:22 |Simulation® Test

n

CAMLIN POWER 24-04-2014 11:20 |Simulation5 Test

o

CAMLIN POWER 24-04-2014 11:19 |Simulationd Test

~

CAMLIN POWER 24-04-2014 11:18 |Simulation3 Test

@

CAMLIN POWER 24-04-2014 11:12 |Simulation2 Test

o

Camlin Power 24-04-2014 11:07 |Simulation Test

Trip

Trip

Close

Close

Close

Tip

Trip

Trip
Latch n/a Ipkl 6.3A MConA 41.2ms [ | good
Bffr 20.2 ms Iplt 6.7A MConB 41.2ms [ | bad
ACon  43.2ms Vini 23.9V MConC 4l.2ms [ suspect Filters OFF

End 48.1ms Vmin 23.2v Spread 0.0ms || signature
Relay n/a
more ter —
actions options grap

Figure 15a - Handset Profile Tests

select column|  sort |

24-Apr-2014
11:30:01 test results

Substation

CAMLIN GROUP 2014 11:27 Simulation9
2| CAMLIN GROUP 24-04-2014 11:25 |Simulation8 Test Trip
3| CAMLIN GROUP 24-04-2014 11:24 |Simulation? Test Trip
4| CAMLIN POWER 24-04-2014 11:22 |Simulationé Test Close
5| CAMLIN POWER 24-04-2014 11:20 |Simulation5 Test Close
&| CAMLIN POWER 24-04-2014 11:19 |Simulationd Test Close
7| CAMLIN POWER 24-04-2014 11:18 |Simulation3 Test Trip
2| CAMLIN POWER 24-04-2014 11:12 Sim_ulat\onZ Test Trip
a4 1. Custom Filters Jation Test Trip
2. Filter by selected Substation
U 3. Filter by selected Breaker ld A a12ms [ good Page 1of 1
4. Show Trips Only B 41.2ms [ | bad
5. Show Closes Only C 41.2ms []suspect Filters OFF
0. R All Filt N
emove ers d  0.0ms []signature TRIP - 3¢
ESC : Cancel
nfa
more ter
FhLE l options l l graph lselect columnl I sort l

Figure 15b - Filter Options
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Record Filter Options

The following range of options for selecting test results are presented via
the filter options soft key as indicated in Figure 15b.

1. Custom Filters — enables the user to apply a customer filer as described
below

2. Filter by selected Substation — displays only records that contain the
substation name within the record that is selected.

3. Filter By Selected Breaker ID — displays only records that contain the
breaker id within the record that is selected.

4. Show Trips Only — displays only trip records
5. Show Closes Only — displays only close records
0. Remove All Filters — removes all applied filter options

ESC. Removes filter option menu list
Using the Custom Filters option enables multiple search criteria to be
applied to precisely filter the records to be displayed as shown in Figures
16 and 17. The search criteria include; substation, breaker id, breaker type,
and records can also be filtered by operation: close, trip, trip free or record
tags. The tag list has four options; Good, Bad, Suspect and Signature. The

Signature option is where a trace is considered to be the optimum for that
circuit breaker type.
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24-Apr-2014 N
123 11:30:40 record filter options ,
Substation: Breaker: Breaker Type:
[CAMLIN GROUP ]| | Simulation Test
CAMLIN POWER Simulation2
Camlin Power Simulation3 O trip
Simulation4 W s
Simulation5 .
Simulationé [Ifripfree
Simulation7
ood
Simulation8 Lo
Simulation9 [ Jibad
[] suspect
[] signature
Record Count: 9
apply ] l I I clear l [ l l change
selection selection field
Figure 16 - Applying a Filter
24-Apr-2014
123 11:31:10 test results
Substation

i} CAMLIN POWER 24-04-2014 11:22 Simulation6

2| CAMLIN POWER 24-04-2014 11:20 |Simulation5 Test

3| CAMLIN POWER 24-04-2014 11:19 |Simulation4 Test

4| CAMLIN POWER 24-04-2014 11:18 |Simulation3 Test

5| CAMLIN POWER 24-04-2014 11:12 |Simulation2 Test

Close

Close

Trip

Trip
Latch nfa Ipkl 6.3A MCon A 40.8ms | | good Page 1 of 1
Bffr

20.4ms Iplt 6.8A MConB 40.8ms [ | bad
ACon  41.6ms Vini 23.9V MCon C 40.8ms [ | suspect Filters ON

End 45.5 ms Vmin 23.3V Spread 0.0ms [ | signature
Relay nfa
more ter —
actions options grap!

Figure 17 - Filtered Result

[select column] [ sort ]
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Record Management Options

When view CB test results and more actions are selected, a window appears
as shown in Figure 18 that has the following options -

1. Delete Selected Record — up to 4 selected records can be deleted
2. Delete All Records on Page - all 9 records on the page are deleted

3. Re-analyse Selected Record - applies the latest analysis algorithm to
a test record

4. View Record Info - this displays any notes that have been saved

6. Export selected Records to USB — up to 4 selected records can be
exported to a USB memory stick

7. Export all Records on Page to USB - all records on a page can be
exported to a USB memory stick

24-Apr-2014 , =
123 e test results _ N
Substation Time & Breaker_Id Breaker pe Circuit_Id

i} CAMLIN GROUP  24-04-2014 11:27 Simulation9 Test Close
2| CAMLIN GROUP 24-04-2014 11:25 |Simulationd Test Trip
3| CAMLIN GROUP 24-04-2014 11:24 |Simulation? Test Trip
4| CAMLIN POWER 24-04-2014 11:22 |Simulation6 Test Close
5| CAMLIN POWER 24-04-2014 11:20 |Simulation5 Test Close
6| CAMLIN POWER 24-04-2014 11:19 |Simulation4 Test Close
7| CAMLIN POWER 24-04-2014 11:18 |Simulation3 Test Trip
& CAMLIN POWER 24-04-2014 11:12 |Simulation2 Test Trip
s 1. Delete Selected Record ation Test Trip

2. Delete All Records on Page
L 3. Re-analyse Selected Record A 4l.2ms good Page 1of 1
H 4. View Record Info B 41.2ms bad
A 6. Export selected Records to USB C 4L2ms suspect Filters OFF

7.E rt all R d P to USE .

Xport a ecords on FPage to d 0.0 ms Slgﬂature — 3¢
ESC : Cancel
nja
more filter

l T l I options l l graph [select columnl I sort l

Figure 18 - Record management options
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Comparison Function

Comparing the first trip key parameters such as Buffer, Acon and Mcon
times to those from a subsequent trip will give a clear indication of
potential ‘slow trip’ problems within the circuit breaker. Although this can
be achieved by overlaying two trip profiles, the operator still has to
calculate the difference in these parameters between the first and second
trip and then determine if they are outside acceptable limits.

The Compare function automatically calculates and displays the difference
in the key parameters between first and second trips, and indicates if they
are outside pre-set tolerances. If required, three trip operations can be
compared, with the difference between the first trip to second and third
being displayed.

Setting Options for Compare Function

The parameters as shown in Figure 19 can have % tolerances individually
set. This is achieved by first selecting the Compare tab within the Setup
menu. Please refer to section 5.2 of this manual.

24-Apr-2014 5 5 ]
ABC 12:00:11 setting options , il N
DATE AND TIME LANGUAGE COMPARE FEATURES |

Enter analysis parameter tolerances below

Parameter % Tolerance
Buffer
ACon 15 [
Buffer to ACon E
Main Contact 18 2]

change H H change H H

field tab —

Figure 19 - Selecting comparison tolerances
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View Comparison Function

To select the View Comparison function, two records (normally this will be
first and second trip) must first be selected for comparison from the view CB
test results option. Three trip records can also be selected for comparison.
Once these records are selected there are then two ways of selecting the
comparison function as shown in the Figures 20 & 21. Note if fewer than two
records are selected, then the View Comparison function will not be
available.

123 S test results S BN
Substation Time - Breaker_ld Breaker Type Circuit_ld

i} CAMLIN POWER  24-04-2014 11:41 Simulation Test Trip

2|CAMLIN POWER |24-04-2014 11:40 |Simulation Test Trip

3| CAMLIN GROUP 24-04-2014 11:27 |Simulation9 Test Close

4| CAMLIN GROUP 24-04-2014 11:25 |Simulation8 Test Trip

5| CAMLIN GROUP 24-04-2014 11:24 |Simulation Test Trip

6| CAMLIN POWER 24-04-2014 11:22 |Simulationg Test Close

7| CAMLIN POWER 24-04-2014 11:20 |Simulation5 Test Close

8| CAMLIN POWER 24-04-2014 11:19 |Simulationd Test Close

9 . Delete Selected Record Ltion3 Test Trip

. Delete All Records on Page

1
2
Y 3. Re-analyse Selected Record A 39.5ms good
4
5
6.
7

. View Record Info B 39.5ms bad
j . View Comparison € 39.5ms [] suspect Filters OFF
d & Export selected Records to USB d T I signature ———
. Export all Records on Page to USB
nja
more filter
l tions l [ options l l graph lselect columnl l sort l

Figure 20 - Selecting Records for Comparison
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24-Apr-2014

T T T T T T 8. View Comparison

123 11:43:12 profile chart
8] 50
7]
40
6]
<5 5
= A 1. Enter Zoom Range L
e A 3
a4 - |-
e 9
o 2. Move Selection LEFT 50 ms L
3 -
] 3. Move Selection LEFT 5 ms
5 4. Move Selection RIGHT 50 ms
] 5. Move Selection RIGHT 5 ms
1]
. 6. Show MCon AC Data
o
T ——
0 10

20 30
Time[m
0. Enter Offset Value B
[l [100-1069 N59 | ] 100-1069 N6o [} . “
change reset hide/show hide/show more
field view mcon lines selected options

Figure 21 - Viewing Comparison when Graphs displayed

After the View Comparison is selected, then the results will be displayed
as shown in either Figure 22a or 22b. Those parameters that are within
tolerance will be displayed in green whereas those outside will be
displayed in red.



ABC E ?
d
1 Kelv Deviation from First Trip
First Trip Second Trip % ms
Buffer 323 31.9 1.5 -0.5
ACon 44.2 43.7 -1.2 -0.5
Buffer to ACon 11.9 11.8 0.7 0.1
MConA 44.0 39.6 99 -4.4
MConB 44.0 39.6 9.9 -4.4
MConC 44.1 39.6 -101 -4.5
Bffr 323ms Iplt 49A MConB 440ms bad
ACon 442ms Vini 201V MConC  44ams | | suspect Filters OFF
End 473 ms Vmin 173V Spread 0.1ms signature TRIP 31
Relay n/a
more filter A
Sttiine options graph | select column sort

Figure 22a - Comparison Results for 2 Trips

123 Dt test results S EN
Substation Time & Breaker Id Breaker Type Circuit Id
1
2
5 Deviation from First Trip [ |
s 1st Trip 2nd Trip 3rd Trip % ms % ms [
5| Buffer 20.2 19.9 19.8 -1.2 0.2 -1.9 -04 ||
6] ACon 43.6 404 43.8 -7.2 31 0.5 0.2 [
7] Buffer to ACon 234 20.5 24.0 -12.4 2.9 2.7 0.6 [
£l MCon A 52.7 39.5 423 -25.0 -13.2 -19.9 -105 |
“] Mmcon B 52.8 39.5 42.2 -25.1 -13.3 -20.1 -10.6 ||
1 McCon C 52.7 39.5 423 -25.0 -13.2 -19.9 -10.5 q
BT 18.8ms ot GEA MCon®B 4Z2ms | Dad
ACon  43.8ms Vini 241V MConC 42.3ms [ suspect Filters OFF
End 47.9ms Vmin 23.5Vv Spread  0.1ms | | signature
Relay n/a
a::nt?;:s l I o::—::;s l l graph [select columnl I sort l

Figure 22b - Comparison Results for 3 Trips
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If one of the records selected is not a trip, then a message will be displayed
as shown in Figure 23.

ABC E ?
One of the selected records is not a Trip .
1| Kelv Deviation from First Trip
First Trip Second Trip % ms
* Kelval gyffer 31.9 32.3 15 0.5
ACon 43.7 44.1 11 0.5
Buffer to ACon 11.8 11.8 -0.0 -0.0
MCon A 39.6 40.9 3.2 e
MConB 39.6 40.9 32 1.3
MConC 39.6 40.9 3.2 1.3
Latch 57ms Ipkl 48A MConA  39.6ms ¥ good
Bffr 31.9ms Iplt 49A MConB 39.6ms bad
ACon 43.7ms Vini 242V MConC  39.6ms | | suspec Filters OFF
End 464ms Vmin 17.7V Spread 0.0ms re TRIP - 30
Relay n/a
more filter
S options graph select column sort

Figure 23 - Incorrect Record Selection

Graph View Options

When view CB test results, graph and then more options soft keys are
selected, a window appears as shown in Figure 24a that has the following
options —

1. Enter Zoom Range - allows the start and end times for a graph to be
altered so that a particular section can be zoomed in on to fill the
screen.

2. Move Selection LEFT 50 ms — enables the graph that is currently

selected to be moved to the left on the screen along the x axis by 50
msecs.
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Move Selection LEFT 5 ms — enables the graph that is currently selected
to be moved to the left on the screen along the x axis by 5 msecs.

Move Selection RIGHT 50 ms — enables the graph that is currently
selected to be moved to the right on the screen along the x axis by 50
msecs.

Move Selection RIGHT 5 ms — enables the graph that is currently
selected to be moved to the right on the screen along the x axis by 5
msecs.

Show MCon AC Data - Displays the AC waveform at the point where
the breaker opens or closes as shown in Figure 24b.

Enter Offset Value - allows the user to set the value in msecs that the
graph should be moved either right or left on the x axis. This would
normally be used to make the final adjustment to ensure two graphs
are correctly overlaid.

Explanation of Pole Spread for Online Mcon AC Measurement

The point at which the primary current reaches zero on the AC waveform, is
marked by a resulting change in the secondary current from a sine wave to
an exponentially decaying 'tail' (as shown in Figure 24b).

It should be noted that the Mcon time for each phase includes the arc
extinction time. The pole spread (difference between fastest and slowest
Mcon time) will therefore depend at which point on the sine wave the
individual pole has opened. For example, if one pole opens at a zero
crossing, then the arc extinction time will be shorter for that phase than the
other two phases, which are 120° leading or lagging.
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123 11:49:05 profile chart
e
7]
40
6
< ‘
= E 1. Enter Zoom Range H
@4
- v [
uj 5 ] 2. Move Selection LEFT 50 ms o
] 3. Move Selection LEFT 5 ms
= 1 4. Move Selection RIGHT 50 ms
111 5. Move Selection RIGHT 5 ms
1
E 6. Show MCon AC Data
o
T
0 10 20 30 0. Enter Offset Value
Time[m
ESC : Cancel B
[l [2o0-1069 N60 | |l
change reset hide/show hide/show more
field view mcon lines selected options
Figure 24a - Graph view options
24-Apr-2014 .
123 11:49:24 profile chart N
0.015 — 50
0.01 r
1 - 40
nnns—: L
< - g
- § [
o 0 L =3
= 4 B ]
G ] C20=
-0.005 —| L
§ 10
-0.01 — L
0015 o
o B e e LA B e e LA A a e a m
20 25 30 35 a0 a5 50 55
Time[ms]

| || | L2 [ L3

field view mecon lines selected

l change H reset H hide/show H hide/show [ more

options

Figure 24b - AC Waveform
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Profile Chart

The example in Figure 25 shows the charted results of the applied filter in
figure 17 displaying two consecutive trip and close operations which clearly
indicate a problem with the auxiliary contacts. This is one of the key features
that greatly assist onsite analysis of defects.

25-Apr-2014 .
123 10:21:25 profile chart
7]
53
5
— ] =
<t 4
~ 4] -z
£ =
a 4 80 w
L . L
53 oz
o : 60 —
2] C
] — 40
1—_ — 20
D—_ L_F —0
—_————————r
o 10 20 30 40 50 B0
Time[ms]
[ [89-0533 N168 | ] 89-0533 N169 ] 89-0533 N167 [ 89-0533 N170
change reset hide/show hide/show more
field view mcon lines selected options

Figure 25- Profile Chart View with up to 4 records overlaid

The example in Figure 26 shows only the trip operations with the close
operations hidden.

Individual graphs can be hidden by selecting the required graph by pressing
the change field soft key and then they hide / show selected soft key.
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123 10:21:58 profile chart
7 7] L
6—5 :— 140
J F 120
5 7 E
- E _— 100 <
= 4 L 2
= ol d
@ 80 o
L o r "
53 r =
i 60 —
2 n
] 40
1 } 20
o - C o
77—
o 10 20 30 40 50 60
Time[ms]
[l s89-0533 N16s [ [89-0533 N169 | ] 89-0533 N167 [ 89-0533 N170
change reset hide/show hide/show more
field view mcon lines selected options

Figure 26 - Profile Chart View with 2 records hidden
MCON Lines

When multiple graphs are displayed, MCON lines are displayed on a
separate screen as shown in Figure 27. This screen is activated by pressing
the hide/show MCON lines soft key.

24-Apr-2014 ) =
123 e profile chart S BN
B__ 50
T L
— 40
& L
<> 305
S [ =
a4 [ &
- L L
N [23
2 [
10
1 L
o =0
e S e === —— = s S
o 10 20 30 40 50 60
Time[ms]

[l 100-1069 N54 [ [100-1069 N55 | ] 100-1069 N59 [JJ] 100-1069 N60

change reset hide/show hide/show more
field view mcon lines selected options

Figure 27 Profile Chart View with test results displayed
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Selected Profile Chart Details

The screen shown in Figure 28 displays the test results from a profile chart
and a colour code header clearly identifies which profile chart was selected.

24-Apr-2014 £il 3 4 2 N

| ] 100-1069 Rec 54 Time: Thu Apr 24 11:24:19 2014 —=
Latch n/a Ipkl 6.3A MCon A 40.5ms good L
! Bffr 20.2ms Ipht 6.8A MConE 40.5ms bad L
|- a0
s| ACon 42.3ms Vini 23.9V MConC 40.4ms suspect e
End 47.2ms Vmin 23.2V Spread 0.1 ms signature [
<3 Relay nja L33
= | Substation Breaker Type [ =
a4 [ =]
. L3
2, ‘ CAMLIN GROUP ‘ ‘ Test ‘ -20<
Breaker Id Circuit Id [
2 L
- . - 10
Simulation?7 Trip l L
1 L
Press ESC to hide r
o Lo
0 10 ] n 4 50 60
Time[ms]
[l [100-1069 N54 | ] 100-1069 N55 [J] 100-1069 N59 [ 100-1069 N60O
change reset hide/show hide/show more
field view mcon lines selected options

Figure 28 - Profile Chart View with test results displayed
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4.2 Importing Data

Data can be imported via a USB memory stick in the following formats -
e Record files with a rec extension eg 2005030809390297.rec

*  Pre-entered Test Details files with a csv extension

e  Circuit Breaker Database files with a cbd extension

e  P3 firmware file which has a .img extension

The data is imported by inserting the USB memory stick and selecting the
import data option in the auxiliary menu options screen (see Figure 14).
The files that can be imported are displayed in Figure 29 below.

24-Apr 2014 usb drive - data import P 43

= 11:55:00

/

@E® $recycle.bin

@L® Handset Records

W System Volume Information

i @l 2014040404210050.rec
@E% 2014040404210052.rec
@9 Camlin Power.chd
@=1® Camlin Powerdouble.cbd
@=1® cbd_test.csv
{§=:L® Forss.cbd
M= ForSS.csv =
@=1® PreEntered.csv
@=1® TestPreEntered.csv =

w2 @Cyo @weo

[*]

[ select all H import H H page up H page down

Figure 29 - Data Import
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The required files are selected by using the up/down arrow keys and
pressing OK. Once the selection has been made then the files are imported
by pressing the import soft key. If there are multiple screens of data, then
the page up and page down soft keys can be used to locate the required
files. Note only one file type can be imported at a time. For rec files multiple
selections can be made but for both c¢sv and cbd files only one file can be
imported. The select all soft key can be used to select all rec files if required.

Export Rec files to USB

The normal method for exporting records is by connecting a P3 to a PC with
Replay Pro but where this is not practical a small number of test records can
be exported to a usb as described in the Record Management Options
section on P 23.
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4.3 Handset Status

Selecting handset status from the auxiliary menu options provides the
following information as shown in Figure 30a.

e Number of records stored
e (alibration Date

¢ Next Calibration Date

e  Software version details

There is also an option to export logs and debug files to a usb memory stick
as shown in Fig 30a. These are sometimes requested when investigating
issues related to the performance of the firmware.

handset status

24-Apr-2014
feE 11:58:07
Records 12
Database Size 1MB
Calibrated 25-Mar-2013

1. Export Logs to USB
3. Copy Debug files to USB

5. Remove ALL Handset Records

S EN

Profile P3

Linux : 1.2.5

AVR : 1.3.9-2

FS : 201403311119

FS_REV: 4.2.0

SERIAL : 00:17:9d:00:64:00:04:2D
Application : 5.1

Database : 2.1

DSP: 2.0.2

2010-2014 Camlin Power Ltd

actions_||

|

| |

Figure 30a - Handset Status
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The Remove All Handset Records option enables all records on the handset to
be deleted. This requires a password to be entered as shown in Figure 30b.
The password is today’s date + 712 so for example if the date was 18™ May it
would be 18712

24-Apr-2014
L 11:58:25 handset status #LEN

@‘, Delete ALL is password protected. Enter password:

@\l__

2D

Press OK to Confirm or ESC to Cancel

Next Calibration 25-Mar-2015

ol | | |

Figure 30b - Handset Status

4.4 Exporting Test Records

Test records can be exported by connecting the P3 to a PC using the USB
lead provided. To establish a connection, the connect to computer
option must first be selected as shown in Figure 31a. After a few
seconds ‘Ready! Connect to PC' will be displayed as shown in
Figure 31b, indicating the connection has been established. The P3
will be shown as PROFILEP3 (D:) under the Computer file directory when
viewing disk drives and other hardware connected to your computer.
Double clicking on the PROFILE P3 (D:) will display the profile records
database file as shown in Figure 31c. This file can then be copied to a
suitable folder if required for later retrieval of records from Replay Pro
as shown in Figure 31d. Alternatively the P3 records can be directly
imported from a P3 to Replay Pro (proprietary analysis software) by
selecting the’ Import Records from a Profile Handset or PC’ option on
Replay Pro and opening the PROFILEP3 (D:) directory. Either method of
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importing records will display a list of records as shown in Figure 32 which can
then be downloaded into Replay Pro.

123 24-Apr-2014

115629 auxiliary menu options P 4

l o view CB test results

l o import data

l o handset status

[ o connect to computer

display test results stored on handset

import data from the connected USB
device

view handset status

set handset ready for PC connection

| e |

e Jl o |

Figure 31a - PC Connection

(O

Ready! Connect to PC.

Press ESC to Cancel

Figure 31b - PC Connected
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©

v 1 s » Computer » ProfileP3 (D)

457 Favourites [ profile.records
B Desktop
%7"_ Recent places
8 Downloads
%/ iCloud Photos

4 Libraries
3 @ Documents
D@ Downloads
3 JI Music
I [&=] Pictures
3 i Videos

FEL Computer
b iy Local Disk (C:)

e ProfileP3 (D:)

[+ data (\\sbs01) (G:)
[+ 5 mskelton (\win2k8-files0Thusers) (Z:)
3 _@_ m.skelton's iPhone

3 f! Metwark

Figure 31c - PC File Directory

Look in: |! Desktop

Metwork

[ Libraries

| Michael Skelton

. Computer

f! MNetwork

| EasyM F series IP camera installation CD
|0 Mark Skelton

| p3upg_3.06

| uk_telephone files

@ My Documents - Shortcut

._3 profile.records

v| 2@

Selected Record details

File name: |

Files of type: | Profile P3 database files

Figure 31d - Profile Records Database
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poies B

0001P3 on Cose.
0001P3 o Tio
0001P3 R Close
0001P3 i Tio
0001P3 o4 Close
0001P3 s Tio
0001P3 % Close
00173 o7 o
00173 om cose
0001P3 oun Tio

Dotz Birld B Type Craitd Sbstzion =
1 % ~

0750 W0SL SR ca 855 BANGOREAST Bt

DEESH caa 855 BANGOREAST o

PSSR caa 855 BANGOR EAST

SIS I caa 8t SANGOR EAST £

ESE O ca Et BANGOREAST

7S BN 95T caa 861 BANGOR EAST WCon A

IESE T N caa ot BANGOREAST e

7S WU RS 9B caa 8L BANGOREAST

7S BURR 9B caa 8L BANGOREAST Hcon ¢

7S WU RSB 9B caa 8L BANGOREAST
Spread
Good
Deie
BirD
BrirType
CrostD
Substzton
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| ODowkadd | © Dowrkad secimdonly

J-ddnﬂ‘ 55@1:&:@‘ % BpotAl

Caniin Techosiges _ Lot Caibration: 63002013

| Next Cabeatin: 08-0ck 2015

Figure 32 - Profile Records Reader
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5. Setup

These options are accessible from the main menu and allows the following
parameters to be configured.

5.1 Date, Time

The facility to set the current date and time is available as shown in Figure
33.

123 Lolinin setting options &S EN
DATE AND TIME | LANGUAGE | COMPARE | FEATURES |
Current time (hh:mm) [§l:58:58 =
Current date (dd-mm-yyy) 24-04-2014 %
Timezone GMT O %
Format [ H

change l l l l change l l l l

field tab . l

Figure 33 - Configuring date & time

NOTE: The date format can also be changed.
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5.2 Language Options

The following languages as shown in Figure 34 can be selected by scrolling

down to the required language and pressing ‘Save’. The P3 will then restart
and display the screens in that language.

25-Apr-2014 . .
123 b e setting options S EN
DATE AND TIME | LANGUAGE

| cOMPARE | FEATURES |

Select the new Language from below

Engtish |
Chinese

Deutsch
French
Italian
Korean

Portugese

Handset will have to be restarted on language change

| |

tab

change l l ] [ cave

Figure 34 - Selecting languages
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5.3 Compare

This allows the tolerance percentage to be set for each of the parameters as
shown in Figure 35. This is activated by a 'hot key' combination which can
be obtained by contacting profile@camlinpower.com.

24-Apr-2014 . i
ans 11:59:52 setting options , BN
DATE AND TIME LANGUAGE COMPARE | FEATURES |

Enter analysis parameter tolerances below

Parameter % Tolerance
Buffer E
ACon (15 [2]
Buffer to ACon (17 |4
Main Contact (18 [2]

change H H change H H

field tab Save

Figure 35 - Comparison tolerance settings
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5.4 Features- Total Trip Time

A firmware upgrade is available which enables both the protection relay
and circuit breaker to be tested together to obtain the Total Trip Time
(see Figure 37). To enquire about obtaining this firmware, please email
profile@camlinpower.com. To upgrade the firmware, an unlock code is
required which should be entered as shown in Figure 36.

25-Apr-2014

ABC e setting options #EN
DATE AND TIME | LANGUAGE | COMPARE FEATURES
Total Trip Time Software
Handset Key: 647537
Unlock Code: ’ |

Please email pi om to q about upg g to
the Combined Relay and Circuit e and r g the Unlock
Code

change change

i C e [——

Figure 36 Unlock Code

Fa
, J & o
J o o
\é % S0y
H neg s”e‘c?mnw
CIRCUIT
BREAKER [

CB AUX
CONTACTS

Figure 37 - Connection Diagram for Protection Relay & CB Test
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6. Power Mode Indication

The P3 provides a visual indication of battery charge and power supply
status which are shown in the table below.

POWER LED

DESCRIPTION

Solid Green

Indicates the batteries are being charged

Flashing Green once per sec

Operating from power supply but not
charging batteries

Flashing Green once per 2.5s

Operating from batteries - normal charge state

Flashing Amber once per sec

Operating from batteries - low charge state

Flashing Red Once per sec

Operating from batteries - critical charge state

Solid Red for 10s

P3 about to power off due to discharged
batteries

Flashing Red /Amber

P3 is off with DC power supply connected, this
indicates alkalines batteries inserted

)
c

DESCRIPTION

-
o

Indicates the batteries are charging

Operating from the power supply, but battery state unknown

Powered from batteries which are in a normal charge state

Powered from batteries which are in a low charge state

Powered from batteries which are in a critical charge state

state

The power supply is connected and batteries are in a good charge

Indicates Ni Cd rechargable batteries

Indicates Alkaline non-rechargable batteries

-~ | > 2 | E | [T W | [T | S

Indicates either no batteries inserted or battery type undetected
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7. Firmware Upgrade Procedure

Check the Support Centre on the Camlin Power website for details on
how to obtain the latest firmware

Save the firmware to a USB memory stick and insert in the P3

The following message will then be displayed

24-Apr-2014 _ . _
e 12:03:22 -= Profile P3 =- , N

@ Firmware Package detected. Do you want to upgrade?

Press OK to Confirm or ESC to Cancel

[ wws || | | [

Once OK is pressed the following message is displayed

24-Apr-2014

12:03:36 Firmware Update S EN

-= Press OK to start upgrade =-

DSP | Version 2.0.2
AVR | Version 1.3.9-2
SAM9 I o ] ettt
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After OK is pressed, the upgrade will start as shown below

24-Apr-2014 . =
ABC e Firmware Update &S IEN

-= Firmware update in progress =-

DSP @ 6% ] T
AVR [|z 10% ] transferring new image
SAM9 [|] 0% ] rar raea

e After the upgrade is finished, the following message will be

displayed

(& cAamLIN

POWER

UPGRADE COMPLETED

Remove the pen drive and reboot device
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8. Uploading Asset Details

8.1 Uploading Circuit Breaker Database to P3

This procedure describes how your circuit breaker asset details can be
uploaded from your circuit breaker database or asset management system
to the P3. This simplifies and improves the accuracy of data entry when
using the P3.

Required Database Fields

The P3 circuit breaker database has the following four fields with each
requiring a minimum of 2 characters.

1. Substation name

2. Breaker ID (serial number or unigue identifier)

3. Breaker Type

4. Circuit ID (used to identify when switching) Note - the Circuit ID field is
optional

Procedure

1. Export your circuit breaker asset information to a spreadsheet. (It
should be possible to directly retrieve this information from your asset
management database).

2. Once imported into a spreadsheet, delete columns containing surplus
asset details, leaving only the required fields as detailed above

3. The columns containing the required fields should then be formatted

in the following order ;

48



e  Column A - Breaker ID,

e  Column B - Substation name,
e Column C - Breaker type,

e  Column D - Circuit ID

4. A new blank row should be inserted at the top of the spreadsheet so
that all asset details should now begin on row 2.

5. Highlight column B, right click and select Format Cells from pull down
menu, click on text and then click OK.

6. Incell A1 type CB Database
In cell B1 type 2010/10/19 14:00:30
In cell C1 type Database Name

Note any date and time can be used as long as the format is as shown

7. The file should then be saved with a .csv extension

Note for Excel - Click either YES or OK as appropriate in the various
prompt windows which appear

8. The saved file should then be renamed with a .cbd extension

9. Open the file in Notepad and check that the date format is still as
shown above. If not, then edit it and save with correct format.

10. This file should then be copied to the usb memory stick provided which
should then be inserted in the USB port on the P3.

11. Under the auxiliary option on the P3, select option2: import data then

using up/down arrow keys highlight the required .cbd file, press OK
followed by the import soft key.
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8.2 Uploading Pre-entered test details to P3

This procedure describes how test details can be pre-entered from a usb
memory stick prior to testing circuit breakers. The test details will be listed
on the P3 in a table format and can be accessed as described in section 3.2
P11. This could be used to provide the circuit breaker tester with a testing
schedule.

Required Database Fields

The P3 circuit breaker database has the following four fields which require
a minimum of 2 characters.

Substation name

Breaker ID (serial number or unique identifier)

Breaker Type

Circuit ID (used to identify when switching) Note - the Circuit ID filed is
optional

N =

Procedure
1. Open a new spreadsheet file.

2. Highlight column B, right click and select Format Cells from pull down
menu, click on text and then click OK.

In column A1 type CB Details

In column B1 type 2010/10/19 14:00:30 (note - this does not have to be
the actual date)

In column C1 type Database Name
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3. Test details can then be entered in row 2 as follows —
cell a1 - Breaker ID, cell b1 - Substation name, cell ¢1- Breaker type,
cell d1 - Circuit ID

4. Subsequent rows should similarly be completed as required.

5. The file should then be saved with a .csv extension

Note for Excel - Click either YES or OK as appropriate in the various
prompt windows which appear

6. This file should then be copied to the usb memory stick provided
which should then be inserted in the USB port on the P3

7. Under the auxiliary option on the P3, select option2: import data then

using the up/down arrow keys highlight the file called P3.csv then
press OK and press import soft key.
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9. Offline test instructions

Introduction

The Profile P3 can be used in an offline mode to measure the main contact
times when the circuit breaker is isolated from the network or is being
tested at another location such as the manufacturer’s premises or a
maintenance workshop.

This is achieved by connecting the Profile P3 to an Interface Unit which
provides a constant current source from a 24 volt DC supply across the circuit
breaker main contacts. The Interface Unit is connected to each side of the
circuit breaker as shown on page 47.

Performing an Offline Test

The test setup is exactly the same as for an online test by entering the details
on the P3 of the circuit breaker to be tested being entered and selecting the
test mode selected. The P3 automatically detects that this is an offline test
and labels the trip or close record with an 'x' symbol. The connections (see
pages 46, 47) from the P3 Interface Unit to the P3 and the circuit breaker
are as follows -

1. Connect the DC probe and DC measuring leads as for an online test
2. Connect the lead with the three 4 pin connectors labelled L1,L2,L3 to
the L1,L2,L3 sockets on the P3 handset and the 8 pin connector to the

P3 Interface box labelled Handset L1,L2,L3.

3. Connect the lead permanently connected from the Breakout Box to the
P3 Interface box 4 pin socket labelled Test Signals Output.
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4. Connect leads coloured red, yellow and blue, to the Breakout Box and
connect other end using croc clips to each phase on one side of the
circuit breaker.

5. Connect the black lead to all the phases on the other side which should
be connected together and to the substation earth.

NOTE Normally the circuit breaker is isolated and earthed when
maintenance or other work is being carried out. To make test connections,
a safety document such as Sanction for Test would be issued to permit the
operator to make connections and remove earths if required.

The offline test connections should be made when the circuit breaker is
earthed on both sides and the earth then removed from the side with the
three connections (red, yellow, blue).

Once the connections have been made the Test Signal Status LED’s on the
P3 Interface Box should be green to indicate that current is flowing through
the circuit breaker when it is closed. Note the Power LED should indicate
when the AC supply has been connected.

53



"U0I129UU03 Y14D3 Uowwod b apinoid 0] uo 1fof aq uD3 YLD3 3y ) - JLON '133e31q
1IN2J12 3Y] JO 3pISs Jaylo ay] uo saseyd uowwod 3yl 01 dif2 3[1po30J3 YliM pua YIe11e pue xog JNo)ealq 0] pes) y2e|q 3118l G 123uuo)

‘1591 auifffo ay) bunajdwod ajiym panowai aq 1snul Yripa siyj - JLON 'PBULIP3 pUe palr|os! Sl YIIYM ‘13yeaiq 1N
9u1 Jo 3apIs auo uo aseyd yaea o1 sdijd 311poI0II Y1IM SPU UYIB11E PUB X0g 1N0)ea.q 0] (9n|g ‘Mo| oA ‘pal) Spea| painojod 3J13W G 123uUuo)

"1IUN 3JBLIB1U| £ 01 J0123Uu0d uid $ UliM X0q IN0¥E1q WO1) PE3)| 103UU0)
"1IUN 3B 131Ul £4 31 01 Joldauuod uid g aul pue (1R 27 ‘T1) 18Spuey £4 3yl 01 Siolpauuod uld { 831yl Ylim pes| 10auuo)

‘Burim A1epuodas Jayeaig 1INl auyl 01 [ewou se spea) burinseaw abeyjoa ) pue agoid D 123uuo)

ETN 214 T1

Foviion

_JoJox ) ®

X084 LNnOo)v3yud 4JV44d1NI &d €d 311404d



PRIMARY INTERRUPTERS
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Specification

SPECIFICATION

DC Current Measurement:

DC Voltage Measurement:

AC Current Pickup Threshold (MCon timing):
Timing parameters:

Handset Power Supply:

Inline Power Supply:

Profile Battery Supply :

Screen:
Operating temperature:
Handset record storage:

RANGE ACCURACY RESOLUTION
+ 200 A +5% +100mA
+400 V +5% 50mV
10 mA +0.5mA

+0.2 ms +0.1 ms
10-15 V DC, 24w
85-265V AC
50/60 Hz
8x AA

Rechargeable (NiMH) or standard alkaline
8 hours under normal usage

3 kg

5.7" Color Display, 640 x 480 (VGA)

-20°C to +50°C (-4°F to +122°F)

<1000 records
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K camuIN

Product support
For servicing and repairs please contact our customer service departments below.

Camlin Power

31 Ferguson Drive

Knockmore Hill Industrial Park
Lisburn BT28 2EX

Northern Ireland

T: +44 (0)28 9260 1133
F: +44 (0)28 9267 3313

Camlin Power Inc

i Camlin Power
Camlin Power Rm110. B2 No700 1765 N. Elston Ave. Unit 105
Zum Bruckenberg 31A ' Chicago, IL 60642
Wanrong Rd, !
59872 Meschede Germany Shanghai USA
China
T: +49 (0)2903 399 389 T (001) 773 598 4126
F: +49 (0)2903 399 469 T: (0)159-2160-1457
Camlin Power
Azuil Loureiro, 910
SP/Brasil
Sao Paulo
Brazil
T: +55 (13) 3386-2571
http://www.camlinpower.com c G
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