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SHORT FOREWORD

Dear CBA1000 user,

| often wondered why the user’'s manual is not veugh used, even if it includes valuable information
As me too | am a user of such manuals, the anshavd given myself is that valuable information are
concealed somewhere in the thick thing, and | ddage time to waste to find it. So, either the oan

is actually of help, or I ignore it.

This is why | decided to split the CBA1000 manumthree: specification, with all performance detail
introductory guide, with the device descriptionpbgation manual, with instructions about how te us
it one its operation is understood. The idea i$ yloa may read once the introductory guide or the
specification, while you need to follow applicatieramples more than once; so, why not to split the
manual in three?

This manual is the introduction to the test setétudes also a troubleshooting guide.
Have a good work with CBA1000!

Primo Lodi
Q&A Manager
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1 INTRODUCTION

The circuit breaker analyzer and micro-Ohmmeter@h@BA1000 is a two-in-one test set.

When used as a circuit breaker analyzer, it allthvesoff-line testing of the characteristics ofratbdern
MV and HV circuit breakers.

When used as a micro-Ohmmeter, it allows measuhiegcontact resistance of the circuit breaker
contact, or also of joints or other circuit pattsallows also to perform the dynamic test of tloatact
resistance, that is to record and display how doe<ontact resistance change while it is closihig:
allows detecting hidden defects, that are otherimmgmssible to be diagnosed.

The instrument performs the following features:

. Test set control: via keypad plus selection kpals dedicated keys, and a large transflective LCD
display (320 x 240 pixels; view area 122 x 92 mm).

. Optional internal thermal printer 58 mm wide external thermal printer 112 mm wide.

. Huge recording capability: 64Mb (typically 10@ults).

. USB and RS232 interface for data communicatich tie PC.

. Two driving coll circuits (O+C); 4 opt. The cailirrent is independently measured on all outpuits, w
three current ranges.

. Three sets of two main contact sensing circtt® Chambers tests). Test of the main contact &nd o
the pre-insertion resistor.

. Four digital event input circuits.

. For the main and event inputs, measurement aldelith respect to coil currents or other refeesnc

. The Open or Closed state of main and event inguissplayed by a light: thanks to these light® t
status of the circuit breaker is continuously manat..

. One analog circuit input circuit, with a voltageurce for potentiometer transducers polarization.
Measurement is translated into stroke, speed, eretrn. In alternative, the input can measure the
auxiliary DC voltage during circuit breaker opeoati

. Static resistance measurement; test current 280 A or 25A.

. Dynamic contact resistance test; test current200

. Many triggers can start the recording.

. In case of more than two chambers per phasebddp of generating or sensing a trigger, so that
number of units can operate at the meantime.

. All possible test sequences are programmabliidimg test cycling.

. Test result is shown on the display: it is pdssib analyse, zoom and so on.

. Capability of storing and recalling both tedtisgs and test results.

. The software CBA1000.PRO (that operates with WNS 2000 up) is included: it allows
analyzing test results, adding notes, saving arahsdt allows also to store and recall test stirggs.

. The external option DET1000 allows to perform thset while the circuit breaker has both ends
connected to earth, thus maximizing the test saitetyows also to test circuit breakers with aghite
nozzle.
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All circuits have been designed to ensure safeatiper in the noisy environment of HV and MV
substations.

The instrument is housed in a transportable alummox, that is provided with removable cover and
handles for ease of transportation.

NOTE: WINDOWS is a trademark of MICROSOFT inc.
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2 TEST SET EXPLANATION

2.1 THE FRONT PANEL AND THE KEY COMPONENTS

The following is the front panel; all componentstbe front, and the key ones inside the test set, a
listed here below (see also the CBA1000 schematheaend of the manual).
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1) Supply socket and main supply fuse, rated TBégiiporated in the supply socket.
2) Earth socket.

3) Power-on switch, with light.

4) Buzzer: it tells that the test is about to lztsd.

5) MENU control knob, with switch.

6) Display: before testing it allows to select thst parameters; after test start it displaysressilts.
7) Keypad, alpha-numeric, to input the test heading

8) Serial interface connector.

9) USB interface connector.

10) Options: 40 columns thermal printer, or auxylisupply loss test.

11) Auxiliary inputs sockets: two groups of two taxts, isolated.
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12) Auxiliary inputs: dry or wet selection lights.

13) Auxiliary inputs level: ON = closed or with vage.

14) Main contacts input sockets: three phasestwithchambers each.

15) Main inputs lights: GREEN = main input CLOSERED = main input OPEN or pre-insertion
resistor.

16) 5 V DC measurement input connector, for theroa@hmmeter circuit.

17) Measurement input sockets, for position transdkior other measurements.

18) Auxiliary 5 V 10 mA supply for the position treducer.

19) High current output sockets for the micro-Ohrtene

20) Auxiliary 5 V supply protection fuse, F 63 mAGV.

21) CLOSE coil command sockets: one side will benexted to the positive or to the negative of the
DC supply.

22) PARK sockets, unconnected, for the safe pasitgpof coil commands.

23) OPEN coil command sockets: one side will beneated to the positive or to the negative of the
DC supply. It drives phase 1 if the three phasenayion is present.

24) Optional OPEN coil command sockets, for phdsesd 3: one side will be connected to the
positive or to the negative of the DC supply.

25) Type of test selection pushbutton: as predsguts (26) move in a circular way. If unused, the
selection performed via knob (5) and display (&hswn.

26) Selected test lights. O = Open; C = Close; OQpen-Close; CO = Close-Open; OCO = Open —
Close — Open; USER = the programmed test sequence.

27) Test START push-button: as pressed, the seléest is started.

28) Test in progress lights: they are ON until teet is finished. When ON, no further START
command is accepted.

29) TRIGGER-IN and TRIGGER-OUT synchronization coamds sockets. The Master CBA-1000
TRIG-OUT socket and zero sockets shall be conndotéte Slave TRIG-IN and zero sockets.

30) Battery LED: it turns on during battery rechearg

60) Front panel board; code PWA11430.

61) Microprocessor board, code PWA51300.

62) INTE main and auxiliary contacts board, PWA19.42

63) Circuit breaker driver (2 channels) and measnergs board, PWA11428.

64) Optional circuit breaker driver (2 channels)l ameasurements board, PWA11428.
65) Micro-Ohmmeter circuit board, with 14 drivingauits.

80) Rechargeable battery.

81) Auxiliary supply voltages module.

82) Capacitor of the micro-Ohmmeter circuit.
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2.2 PUSHBUTTONS, DISPLAY, KEYPAD, CONTROL KNOB

The test set is controlled by two push-buttons: BEL (25), with its LED’s (26) showing the current

000 (g [E
selection® & , and START (27) with the light (2i~~, that starts the test.

Test selections are performed by the keypad (ftrabknob (5) and display (6).

=N )
1][2] 3]
451§
7/ EL8 CBA1000
M 0 || oEL CIRCIIT BTEAKER
g RHALYIER

As With portable phones, pressing a button you ss;de sequence, the letters, then the digit. Above
the zero is the space.

2.3 THE CONTROL WINDOW

After power-on, the following window is displayatiinforms about firmware revision.

©

CBA-1000

CIRCUIT BREAKER ANALYZER

FIRMWARE YERSIOHN 1.00- 45




Doc. CEI12166 Rev. 1 Pag. 10 Of 47

After diagnostics, the following control windowdssplayed.

HrmedEll ||i|

o2 {ille

I
t2:
dt:

=

Selections to the right are short-cuts that allonenter the corresponding selections. They can be
reached by means of the control knob (5), thatrpm@tes a switch: this is possible selecting tbmi
moving the knob, and then pressing the knob toicanfOnce the item has been reached, moving the
knob the menu moves forwards backwards of one stephat other programming can be performed;
else, selecting the arrow the menu returns to thie mindow.

2.3.1 Set

This selection is a short-cut to the “Setup opti@adection of the Menu; see below.

2.3.2 Res

This selection is a short-cut to the “Results” sedm of the Menu; see below.

2.3.3 Micro-Ohmmeter

This selection is a short-cut to the “Micro-Ohmmeédést” selection of the Menu; see below.

2.3.4 View

With this selection, it is possible to choose whattannels will be displayed on the screen: thigeser
to minimize the number of traces. Next to this s@ba, the display self-adjusts so that, so thas it
easier to watch test results. Pressing View, theviing window is opened.
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~\iew

O as O &z
O et Oe:z
O ct Ocz
O au O su=z

O su=z O sux=a

O icloze O soov

Onopen  Osv

O zopen [ 200a

O 13open

On Otz
"]

The left side of the screen follows the selection.

NOTE: this selection is independent from otherceas, and all selected channels are saved isto te
results. On the same result, you can temporarigcséo view on trace only, so that it can be exsedi

at ease.

2.3.5 Menu

With this selection, the following window is opened

-Main menu breaker test

Test diagram
Trigger options
Test options
Fecording options
Ereaker and auxiliary channel settings
Analog channel / coils setting
Microohmeter test
Results
Freferences
Setup options
Tests header

2.3.5.1 Test diagram

This is the selection that allows you to come biacthe test control: the test diagram is displayed,
possible to start the test and to watch test regh# following is the example of a test diagram.
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2,4
L2 Close Coil
u] T1: 0,002 4
TZ: 08
2 -
1,6
1,2
0,5
LU Cpen Coil 1
0,001 - T1: 0,004 A
3 T2: 0,006 &

Main contact lines mean:

. Thin line = Open contact;

. Thicker line = pre-insertion resistor closed;

. Thickest line = Closed contact.

Auxiliary lines are: Thin = Open; Thick = Closed.

Next lines are the coil currents profiles: they fangr if the option is installed.
The time base is the test duration, with a scaledbrresponds to the test time.

2.3.5.2 Trigger options

The selection defines the reference for time memsants: pressing it, the following window is
displayed.
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- Trigger options
Q Cail current

O Internal trigger

O Coil command reset

O Analog input

{2 External trigger on SLAVE input
O Auxiliary input

K7

- The “Coil current” selection means that the tignis measured with the reference to the first coil
current detected, being it Open or Close, accortbritpe test sequence. Next window allows to select
the coil current threshold percentage, from 1%G0%030f the selected current range, that is displaye
coil range selection is performed accessing “Analognnel / coils setting”.

% of the range

[Cloge: range
valle
[Open : range
valle

This selection was used in the past, when coiledsiwwere made of relay contacts that bounced in a
way that the accurate time measurement was maftteuttifand has been provided for comparison with
older test results. Also, changing the current ghoéd changes the timing result, as the current
increases slowly, because of the coil inductancgh WBA1000, coil driving is electronic: the voltag
edge is steep, and there is no bounce; so, thenahtiigger selection is preferable. The differenc
between the two selections is in the order of 1 ms.

- The “Internal trigger” selection means that timeet measurement starts as the first Open or Cloise ¢
command is issued by the driving circuit.

- The “Coil command reset” selection means thatithe measurement starts as the Open or Close coil
command drops.

- The “Analog input” selection means that the timeasurement starts when the analog input level
crosses (greater than, lower than) the selectedtibtd. Next window allows to select the analogitnp
threshold:
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- Anaiog inouf

O Valtage greater than

% of the range 100

range 240v
value 240V

O Yoltage less than

% of the range 100

range 240V
value 240V
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- “External trigger on Slave input” selection. Ttest set features a Master output and a Slave input
(29), that allow synchronizing up to 4 CBA1000’sM&ster, 3 Slave). In this mode, one CBA1000 acts
as the Master unit; its Master output will be casted to all other units, selected as Slave. As the
Master starts the test, all other Slave units wi#asure the timing on Main, auxiliary and analog
inputs, but don’t generate coil driving signals.isTFeature allows to test circuit breakers with enor
than two chambers per phase, or to survey moreftharauxiliary inputs, or to survey more than one
analog input at a time.

- The “Auxiliary input” selection means that thené measurement starts when the selected auxiliary
input turns ON or changes its state. The trigger loa performed also on a logical combination of
auxiliary inputs. The choice is performed on thiofeing window.

- Auxiliany inout

Enable NO  NC  EDGE

10 o O 0O
20 o O 0O
3id o O 0O
40 o O 0O
Trigoer mode

O Match of all (AND)
|V'D Match of one {OR)

K7
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2.3.5.3 Test options

The selection defines the type of test: pressinfét following window is displayed.

- Test options
O Open

O Close

O Open - Close
O Close - Open
O Open - Close - Open
O Sequence

2 Qo
EQ QR

o
D
ML
(%) [ |,
e .

NOTE: the selected option is displayed by LED’sly side of the SEL pushbutt ¢
If the operator acts on SEL, opening this window plerformed selection is repeated.

This selection is useful in case of:
. Definition of Open commands if the of four corlvé option is available;
. Definition of the test sequence.

- With the “Open” selection, CBA1000 issues an Opemmand and records timings, according to
other selections. In case of four coils, the setk@pen coil phase is driven: selections are peddr
in the following window.

- Ooen phase selechion—
QO phase 1
O phase 2
O phase 3
O phase 1 and 2
O phase 2 and 3
O phase 3 and 1
O all phases
) cycle single phase
O cycle two phases
O cycle all
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The selection “Cycle single phase” means that,serées of Open commands, the first Open command
will be issued on phase A; next Open command wilidsued on phase B; next Open command will be
issued on phase C. With further Open commandsyitie will be repeated.

The selection “Cycle two phases” means that, ierees of Open commands, the first Open command
will be issued on phases A and B; next Open commuafde issued on phases B and C; next Open
command will be issued on phases C and A. Witth&rOpen commands the cycle will be repeated.

The selection “Cycle all” means that, in a serie®pen commands, they will be: Phase A; Phase B;
Phase C; Phases AB; Phases BC; Phases CA; Pha€es\ifB further Open commands the cycle will
be repeated.

- With the “Sequence” selection, the user can #ditdesired test sequence. This gives the following
possibilities:

. Issue a sequence of Open and Close commands: 2(0tcommands can be programmed. With this
selection it is possible to program the delay betw®C commands: delay range 30 to 999 s.

. In case of four coils, program any series of Op@mmands;

. Program a COC sequence.

. Execute a test that simulates the lack of AumilMoltage.

To this purpose, the following window is opened.

- Tast options--= sagqueance

- Cvicle vpe

O Open Cipen coil duration ms
O Close Close coils duration ts
O Op-Cl Open to close delay ms
O Cl-0p Close to open delay FrIS
O Op-Cl-Cp

rSeguence

. Time delays and durations are independently aeeéch cycle; these values are independent with
respect to those selected for the single testheseafter.

The user must take care of defining a proper sexgjen terms of timing and Open-Close sequence.
Add and Delete commands help editing the test semud he Delay selection must be set between two
commands: remember that the CB cannot be driventimiings less than 30 s.

- The Recording Options command opens the followvirgdow.
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Sequence recording ootions
O Continuous recording after the first trigger

© Record only during open or close duration

K

. With the first selection, the recording is conts, including the delay between tests. This selec

is not to be used unless for short tests: the twgy reduces screen resolution and time measutemen
accuracy.

. With the second selection, the recording is peréd at the highest resolution, around the Open or
Close commands: this is to be selected in casengf$equences.

2.3.5.4 Recording options

This selection defines how test results will beorded: pressing it, the following window is dispaly

- Recording options
Open coil duration
Close coils duration
Open to close delay
Close to open delay
Pretrigger duration

Sample frequency

1l

Recaording duration
O two recordings

HELF diagrarm
KT

The timing definition can be displayed pressing tPEdiagram: the following window is displayed.
As you see from timing definitions, it is possilile superimpose a Close command to the Open
command: this is obtained setting the “Open toeckbslay “ smaller than the “Open coil duration”.

The “Pre-trigger” duration applies only to the begng of the test (or sequence).

The “Recording duration” includes all delays: it shbe bigger than “Pre-trigger” + “OC delay” + “CO
delay” + the CB timings, so that no significanttpairthe test is lost. On the other side, it shaudd be

too big, as it defines the test result dimensia@mnde the number of test results that can be kept in
memory. Pressing HELP diagram, the following windewxplains the definition of terms.



Doc. CEI12166 Rev. 1 Pag. 18 Of 47

- Recording options --> help diagram

*! Cpen coil '

duration

' Close to open delay

E Open to close delay I
2 >4 )
Cloze cailz
duration
J*—hl Recording
Pretrigger o dluration
duration Tricier [ k7 |

. Two recordings selection. In this mode, the mesment is performed in two steps, separated by a
pause: this avoids losing the timing resolutions Ipossible to program a first recording duratiten

a dead time, then the second recording duratiotinisnmode, coil currents and the analog inputnate
monitored. If the box is checked, the selectiondwsin changes as follows.

- Recording options
Open caoil duration

o

o

Close coils duration

o

Open to close delay

o

Close to open delay

Pretrigger duration

T
[

Sample frequency

o

First duration

LT

O two recordings 2nd duration 5
HELF diagrarn Dead tirme e
K7

The following diagram explains timing definitionst allows testing the action of the “pole
discrepancy” protection.

OPEN 1
OPEN1 [ ]
CONTACT1 — | |
CONTACTS 2, 3 |
D1 PAUSE D2

A
\ 4
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2.3.5.5 Breaker and auxiliary channel settings

This selection defines the channels that will benitooed and recorded: pressing it, the following
window is displayed.

- Breaker and auxifiary channel settings —

- Breaker confacts
Alonly A1 B1CT Al
Contacts manitaring O O O
Dizabled Enabled
Pre-insertion resistor O O

- Auxifiany inowts T-2

Dry Wt
1C0Enabled  Label [ | g g
200 Enabled  Label [ |

- Auxiliany inoufs 3 - 4

Dry Wt
300 Enabled  Label [ ] g g
400 Enabled  Label [ |

- In the first set of selections, related to CB teots, it is possible to select which contacts khbe
monitored: “Al only for preliminary tests; “A1 BC1” for single-chamber CB; “All” for 2-chamber
CB. Besides, it is possible to select the pre-iimeresistor test.

- In the second and third set of selections, passible to enable the test of auxiliary inputslatzel
them, and to select whether the contact is wetyrAill-A2 can be different with respect to A3-A4.

2.3.5.6 Analog channel / coils settings

This selection defines the parameters of the anal@nnel and of the coil currents that will be
monitored and recorded: pressing it, the followinigdow is displayed.

-Analog channel / colls setting
- Colls current range A A SEA
Close coil range O O O
Cpen coils range O O O
- Anaiog channe!
O Enabled
KT

- The first set of selection allows for the sepawd@finition of the Close and Open coils currenges.
The selected value must be greater than the nonsmiblcurrent, else the recording will be cut
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(saturated) at the selected range value, and peaént measurement will be impossible. However, in
case of wrong selection no damage to measurententitsiwill occur.

For the Analog channel, if the box is checked tilwing lower part of the screen is displayed.

QO Analog input

O Travel transducer

) Pressure transducer
O Current clamp

V!

- The “analog input” selection means that the cle&ms connected to any other source than travel or
pressure transducer: for instance, auxiliary vetagr Motor voltage, or Motor current. With this
selection, the following window is displayed.

Label | |

Volfage inout range
Svde S0%dec S00%dc
O O O

K7

It is possible to label the input, and to seleet ¥oltage range, that must be greater than the madmi
coil current, else the recording will be cut (satad) at the selected range value, and the actual
measurement will be impossible. However, in caseviafng selection no damage to measurement
circuits will occur.

- The “Travel transducer” selection means thatd@nnel is connected to a travel transducer, aatd th
it is desired to convert the input voltage intapke, speed, acceleration. The program will take in
account the fact that the beginning of the strakeat 0 V, and that the end of the stroke is net th
voltage that supplies the transducer.

With this selection, the following window is dispéad.
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-Analog channel --= travel fransducer——
Label | | FPhase EI
- Travel fransducer calibrafion
O Degree O mm QO Inch

Total transducer stroke :l Fr

O Use auxiliary 5% internal generatar
far travel transducer

open position reference | |rm | |2

close position reference | |rm | |2

calculated stroke | |mm | |%
K

You can select the unit of measurement, and yowe liavkey in the stroke corresponding to the
maximum transducer movement; then, the programymsks$o open (or close) the CB, and displays the
open and close positions, and the correspondingestr

If you check the box “Use auxiliary 5 V generator travel transducer, this means that you have

THRARTLTIN ek

‘00
connected the transducer to the 5 V output so————; else, you have to input the external supply
voltage value.

’, Transciucer supols valtage —‘

| 4815 | v

- The “Pressure transducer” selection means tieathlannel is connected to a pressure transduakr, an
that it is desired to convert the input voltag®iptessure, taking into account the fact that ed zgut
voltage the pressure can be different from zerdh\tis selection, the following window is displaye

-Analog channel --» prassure transducer—

Label | |
- Fressure fransducer calibrafion

Q Bar QO lhfin? O |hfft

Fressure corresponding to 0% |:| Bar

Volts / Bar [ ]w
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It is possible to label the transducer, to seleetunit of measurement, to select the pressuré/aa@d
the V/pressure transducer constant. With theseveas, the screen will display the actual pressure

- The “Current clamp” selection is for the measugainof current by means of a clip-on transformer,
that outputs voltage with a coefficient that carpbegrammed in the following window.

Label | |

VYolfage £ current ratio

(o ]v / [ ]a

K7

2.3.5.7 Micro-Ohmmeter test

This selection can be accessed only if the optsooavailable: pressing it, the following window is
displayed.

- Wicroohmaeter

O Disabled
O Static contact resistance
O Dynamic contact resistance

K

The “Static resistance test” selection is perfornoethnecting CBA1000 to the test sample and
measuring its resistance. Test samples can bés joiain contacts and so on. Main contacts resistan
is measured in the closed position.

With the “Dynamic resistance test” selection ipisssible to record the main contact resistancenguri
the CB close. The CB is open prior to test staBACO00 issues the Close command; as the contact
closes, the test current passes through the cordadt CBA1000 measures the contact resistance
variations during the close movement. Test resuithe resistance profile during close: the contact
resistance value is less accurate than the measotegbove, but the additional information is the
actual behaviour of the contact as it closes.

- With the “Static resistance test” selection, fibllowing window is displayed.
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- Microohmeter --> static
- MNominal test current—— |— Reslstance range—

Q Q O
2004, 80A 204

- Fest mode
QO Single test

& Test on breaker phasze |:| |:|

méd 1 2 3 4

A | dec A

B Y de 11k

C Res. mea
SAVE K7

- The “Nominal test current” selection sets the tesrent and also the resistance measurement:range
200 A for the 1 mOhm range, 80A for the 10 mOhmge 25 A for the 100 mOhm range. After the
current selection, the corresponding resistancgerandisplayed.

- The “Test mode” selection allows to perform aggnmeasurement, or to measure in sequence the
resistance of all CB contacts. If the selectiofilsst on breaker phase”, it is possible to speitieyCB
phase and contact under test; test results willigggdayed in the summary table.

If the selection is “Single test”, the following mdow is displayed.

& Single test
QO Test on breaker phase
Test number |:| [ de A,
W dc '
SAWE K7

- With the “Dynamic resistance test” selection, thiéowing window is displayed.
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- Microohmeter --= dynamic
- MNoming! fest current—— - Resisfance range—
O O O [
2004, a0A, 204,
- Test mode
O Single test
@ Test on breaker phase |:| |:|
mid 1 2 3 | R Steady
fil | de A,
B Wdc '
C Res. e
SHOWY DIAGRAM SAVE €3

- As above, the “Nominal test current” selectiortsséhe test current and also the resistance
measurement range: 200 A for the 1 mOhm range, f80Ahe 10 mOhm range, 25 A for the 100
mOhm range. After the current selection, the cpading resistance range is displayed. Note tleat th
1 mOhm range is the typical one.

- As above, the “Test mode” selection allows tofgren a single measurement, or to measure in
sequence the resistance of all CB contacts. IEéhection is “Test on breaker phase”, it is posstbl
specify the CB phase and contact under test;destts will be displayed in the summary table.

- The “show diagram” selection allows to watch tést result as a resistance vs. time diagram.

2.3.5.8 Results

During the test, test results can be stored imtmory (up to 500 results may be stored). At theeafn
test, test results can be transmitted to a PC gedvivith TDMS. The software allows saving test

results, examining them and so on.

This selection allows operating on test resultssging it, the following window is displayed.

-Rasuits

SAVE RESULT | |
LOAD RESULT
DELETE RESULT
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It is possible to: “Save” a result, defining théfhame; to “Load” a result, selecting it on thstte
results list; to “Delete” a result, selecting it the test results list. If, after a test, the resuhot saved,
and a next test is issued, a warning messagepkagesl.

The file recording can take some time: in the mdalaythe following message is displayed.

| RESULTS MEMORY UPDATING |

If the memory is full, the following message waths operator. Usually, test results are deletest aft
downloading them into the PC.

RESULTS MEMORY FULL
please erase resulis

Also the file reading can take some time: in thenwehile, the following message is displayed.

| RESULTS MEMORY READING |

When you delete a result, the following messagtsislayed.

RESULT MEMORY FILE DELETING
Continue ? YES HO

Files are selected by: the progressive numbein\#me defined above, the Date of test. The window is
the following.

-Load result
n MAME date

13

K1

K

The following is an example of test result on ti@wndow.
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:i.sa:ISA s.r.l. - CBA Pro {Circuit Breaker Analyzer Program) - [Result - test'\CBA'\Results\CBA\opencloseopenl.cba] - | = |1|
a File Test Editor Test Contral Options  ‘Window 7 Resulk Menu =] x|

] e X[ R R

=
- Al Description Walue L
- Bl 0 Cail Curr. Phase 1 1.BEE A
- T1 Flow Time O Coil Curr.... 25 m
Flow Time O Coil Curr.... 25 m
T T T T T T T T T T 1 -
5 108 211 3l4 417 520 623 726 820 a3z 1035 0 Coil Cur. Phase 2 | 1854 | A
Flow Time O Coil Curr.... 25 m
Fe Flow Time O Coil Curr.... 25 m
0 Coil Curr. Phase 3 1.606 &)
87 Flow Time O Coil Cur.... 25 m
3,6 Flows Time O Coil Curr_.. - 25 0
24] C Coil Cur. 5.051 A
! Flow Time C Coil Curr. 150 m
1,24 - Open Time A1 35 my
. | (Jese Coi, Dpen Tire A1 £35 i
1204 Open Time B1 35 m
29 Open Time B1 630 m
1,6 Open Time C1 35 m
Open Time C1 B35 my
Le7 Close Time A1 10 i
0,584 Close Time A1 445 m
0401 Close Time B 10 0
! Open Coil 1 Cloge Time B1 445 |
0,001 | T1:0,004 4 Cloze Time C1 10 m
. T2: 0,006 & Cloze Time C1 450 m
0 Pale Spread 5 |
2,44 C Pole Spread 5 m
1,5
1,2
0,601 7 Open Coil 2
o001, T1: 0,005 &
. T2: 0,004 &
1,64
1,2
0,5 —
0,41 Open Coil 3 ILI
4|l | B
T2: 596,05 ms LI Operations  heasurements | Pas 4 | 3

| |N0t Connected
2.3.5.9 Preferences

This selection allows defining some ancillary setets: pressing it, the following window is dispéad;

- Prafarancas

DATE and TIME
DISPLAY
LANGLAGE
FRIMTER OPTIONS

K7

- Date and time can be set with the first selectiba following window is displayed.
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r Date and time——

Year
Maonth
Dy

Hour

Minutes

1|

Seconds

Ly OK

- With the “Display” selection, the following winelois opened.

rDisplay————

- K

Contrast

Backlight
duration

L

K

. The contrast can be adjusted pressing on thel + &eys.

. The backlight duration selection is providedttoe case of battery operation, as the backligtssam
important amount of power.

- With the “Language” selection, the following wimat is opened.
-Language
O English
O Francais
O Deutch
) Ezpanal

O Italiano

K

More languages will be available with further reles.
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2.3.5.10 Set-up options

This selection allows operating on test set-upsgirg it, the following window is displayed.

- Setup options

Save setup | |
Load setup

Delete setup

Show setups

Show current setup

Festore default

- With “Save setup” it is possible to give a narmehe current settings, and to save it into memory.
Any setting can be saved to and recalled from temaory. Up to 64 settings can be stored and recalled
Settings are permanently stored in the memory; settings can be written to the same address after
confirmation.

- After “Load setup” and “Delete setup”, the lidtset-up is displayed.

-Load setup
n MAME date

1 breaker number 2 23-11-2005 [a]

hreaker numhber 2 02-12-2005

K7

The file recording can take some time: in the mdalaythe following message is displayed.

| SETUPS MEMORY UPDATING |

If the memory is full, the following message waths operator.
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SETUPS MEMORY FULL
please erase setups

Also the file reading can take some time: in thenwehile, the following message is displayed.

| SETUPS MEMORY READING |

- After “Show setup” and “Show current setup”, sdllections are displayed; this helps avoiding to go
through all selection windows.

-Show setups
n MNAME date

D]

KT

K7

- Last selection, “Restore default”, restores tbéadlt selections, that are the followings. Formal
mode operation it is possible to recall the defaetting, that cannot be modified. This settintpéied
at power-on.

- Trigger options: internal trigger.

- Test option: Open-Close-Open.

- Recording options:

. O-C delay: 0.3 s;

. C-O delay: 0.3 s;

. O command duration: 0.1 s;

. C command duration: 0.1 s;

. Pre-trigger duration: 0 s;

. Sample frequency: 1 kHz;

. Recording duration: 1 s;

. Two recordings: disabled.

- CB settings:

. CB contacts enabled: A1 + Bl + C1;
. Pre-insertion resistor test: disabled.

. Auxiliary inputs: disabled.

- Coils settings:

. Open coil: 10 A;

. Close coil: 10 A.

- Analog input: disabled.

- Micro-Ohmmeter: disabled.
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- Results: Save.

The default timing is shown below.

OPEN | |

O DURATION: 0,1 s

»

CLOSE

 CDURATION: 0,55
CO DELAY: 0,6's_

OC DELAY: 0,3 s

»ld
<« Ll ]

PRE-TRIGGER: 0.1 s
>

RECORDING DURATION: 1 s

A
A\ 4

If these values match with what you want to do, gan immediately start the test; else, you can &ad
previously saved setting, or you can enter the memdify the desired parameters and then save the
setting, before proceeding.

2.3.5.11 Tests header

This selection allows setting the header of a sirtglst or of all tests performed on the CB: time
measurement, contact resistances.. Pressing fpltbering window is displayed.

- Tests Header

Plant name

Feeder

hanufacturer

Breaker model
Breaker S/M

Cperator

Data can be keyed on as follows:
. Using the keypad: rules are the same as pornpdigees;
. Using the knob to select the digit on last line.

Pressing OK after edit, all next tests will be gssd the same header, until it is modified.
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2.3.6 Magnifying lenses

Pressing these lenses, the area between the cigsarged or reduced. This allows magnifying the
part of interest of the diagram.

2.3.711,1t2, dt

If t1 and t2 are selected, after the test the wahfetl and t2, corresponding to cursors 1 and®, a
displayed, along with the delay between them. Teertbe cursors, select t1 or t2 and press the knob:
while t1 or t2 is shown reversed, moving the knob gan move the corresponding cursor, close to the
position of interest.

2.3.8 Printer

Selecting the printer, the test set verifies if tptional thermal printer is available: if it ifiet printout

is performed on it, else the print message is teetite selected interface. The following windovoals
selecting: All data; Header; Trigger options; Bremloptions; Analog settings; Recorder options;
Channel Set; Diagram; Time results table; Movemesitlt table.

2.3.8 Left column

The left column is modified according to the Vieelextions. The “Armed” selection means that the
test set is ready, and that it will start measursgsoon as the trigger will be sensed on the SLAVE
input socket.

2.4 CB CONNECTIONS

2.4.1 Main CB contacts.

The first operation is to connect CBA1000 to maiB €ntacts. To this purpose, are provided six
sockets in all, marked Al, B1, C1, and A2, B2, TRe first ones are used for one-chamber CB; the
others are used for two-chamber CB.

For the test of the pre-insertion resistor themoigurther connection.

LED’s by the side are two: RED (above) if the canhts OPEN, and GREEN (below) if it is closed.
The pre-insertion resistor is sensed as Open.

— AFEAHER DOWTACTS —_—

‘.g@.@@gu
-3000:-
30003

b
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With optional connection cables, these inputs areected to the CB by means of three 3-way cables,
with different colors, each marked A, B, C.

2.4.2 Coil drivers

Next operation is to connect CBA1000 coil drivetpuis to the CB coils.

RERA PR CiLS

L LLs 300 BA
BAR, o BT B

Qs Ok
‘E@@ *E@@

@~ Ok
‘"é@@ ﬂé@@d

There are four groups, marked: C (Close coil); Opgn coil, or phase A Open coil, with four coil
option); O2 and O3 (if the option is available;eglaot connected). One side of the coil driver|dbal
connected to the auxiliary voltage positive (neggti the other to the coil. PARK sockets are not
connected: cables to coils can be parked, untityéiveg is checked.

With optional connection cables, these outputsammected to the CB by means of four 2-way cables.
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2.4.3 Auxiliary CB contacts.

Next operation is to connect logic CBA1000 inputstte auxiliary CB contacts, if desired.

There are four inputs in all, divided in two ISOLED groups of two inputs each. This serves for the
case that a contact is with voltage, while the otme is not.

With optional connection cables, these inputs armected to the CB by means of two 3-way cables,
with bananas having different colors.

2.4.4 Travel transducer or analog input.

—_— PSS EA | AmALC inPUE

0000

b P I S TR LTl

The travel transducer is a potentiometer; the eyssition corresponds to the pole position duthng
movement. There are two sockets with a protect&dvoutput that serves to polarize the transducer;
the cursor is connected to the input. Else, ibissible to connect the input to any voltage thdesired

to monitor during the test.

2.4.5 Micro-Ohmmeter.

The test of the contact resistance is performechecting the test object (CB contact, joint,...xhe
high current sockets, and the voltage drop to tiege meter input.

MHCHD e WETER
e, H:::I.:I '|"|I
% L ]

2.5 POWER-ON

CBA1000 can be operated in connection to a supplwith the internal battery.

If you press the ON switch, the internal batterpies CBA1000. The CHARGE BATTERY LED
will turn on when the battery needs to be chargad:will occur shortly after the battery has besed.
When the residual operation is about 30 minutesBIRTTERY LOW alarm will be displayed.
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If you fit the mains into the plug, the CHARGE BATIED will turn on if and until the battery is teb
charged.

1 = I.f"|'“-.|
Ll | = N
e Y
SRR0HE - 100
e T
e
T 2k, B35,

When powered by the battery, consider that theebatiperating time is 4 hours (CB tests), and 1Irhou
(micro-Ohmmeter tests). Battery charging time: 8rso

Power-on CBA1000: the introduction window is digfd, and a diagnostic sequence controls:
. Key microprocessor board components;

. Auxiliary supply voltages.

During this test, all LED’s on the front will tul@N: if some does not, it is faulty.

If something is wrong, the operator is alerted bsn@ssage. At the end of it, default selections are
active; CBA1000 displays the first window explainedhe MENU paragraph.

At power-on, the following control lights turn oddfault situation):
. SEL: O-C-0O;
. Breaker contacts: they should be red before adioreto the CB; green after the connection.

2.6 CONNECTION TO THE PC

CBA1000 can be connected to the PC via the RS23he1USB interface; connection cables are
provided.

[ R [T

The choice is performed on the software. If USBused. The LED below it should turn ON as
CBA1000 is connected to the PC.

Further operations are described in the softwag€simanual.
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3 THE HELL, IT DOESN'T WORK

3.1 INTRODUCTION

Sometimes, when my ears whistle, | wonder if beégause of some of my customers being angry at us
because the test set doesn’t work: according topMus law, when it was most necessary. We at ISA
do our best efforts to filter the so-called infambrtality of electronic components prior to deliyef

all our test sets; and this after extensive testingrototypes and pre-production units.

Yet, sometimes faults occur, because everything, dieeluding electronic components; so, please,
before shooting at us, see if the following instiats can serve you to fix the problem. If not, elnas

the problemnot forgetting to mention the unit's serial number. our business is to minimize your
downtime. My e-mail address is:

primo.lodi@isatest.com

Last, our experience is that our test sets witlistaery heavy duty cycles for long wiles, if corfgct
used; most problems arise because of:

. Lack of grounding in the mains supply;

. Severe spikes on the mains supply (spikes aralwatys so kind to respect standard limits): irecafs
doubt, use the internal battery;

. Transit, with the associated drops and thermairay,

. Errors, such as the connection to live wires.

Please mention in your e-mail how did the faultuwcthis serves us for our continuous improvement
program.
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3.2 PHYSICAL DESCRIPTION

CBA1000 components are accessed by removing a&lscon the bottom, and also the four screws on
the feet, and lifting the central part by the hasdlThere is a main board mounted on the frontlpane
and a number of components mounted on the bacK.pBine arrangement, seen from the front, is
shown in the figure below.

CB INPUTS DISPLAY COIL DRIVE
{~(])
I o) . T |
===
FRONT PANEL
- ls0ARD MICROPROCESSOR BOARD | |
(61)
INPUTS COIL DRIVE coly DRIVE
BOARD C+01 02|Ho3
62 CAPACITOR 63)]] (64
o POWER SUPPLY MODULE
- BATTERY
- (81) (80)

The optional micro-Ohmmeter auxiliary board (65loisated after the microprocessor board.

The microprocessor board (61) and the optional er@nhmmeter auxiliary board (65) are connected to
the front panel board (60) and screwed to it. Oteds are kept in place by means of L-shaped
supports, and are screwed unto them.

If a board is failing, it is necessary to remove $ierews: then it can be lowered and removed.

3.3 ERROR MESSAGES

The test set performs a number of tests at powemdnduring the generation. The following tabléslis
all the messages, and the corrective action.
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ERROR MESSAGE CONSEQUENCE CORRECTIVE ACTION
Diagnostic error, NVM-1 The test set cannot operate The microprocessord b@dy)
access should be replaced
Diagnostic error, NVM-2 The test set cannot operate The microprocessord b@dy)
access should be replaced

Diagnostic error, 12C — bu
driver communication
access

lineg

sNo communication with the PC

N

The microprocessorrthdél)
should be replaced

Diagnostic error, Dual por
memory access

tThe test set cannot operate

The microprocessord b@dy)
should be replaced

3.4 TROUBLE SHOOTING

The following table lists main faults, cause oflfaund the corrective action.

SYMPTOM

POSSIBLE CAUSE

CORRECTIVE ACTION

Problems after transport

Heavy shock

Open CBA106@ eheck for
loose boards or connections.

At power-on does not turn o

n Mains supply fuse open

Check the fuse; for
problems, see 3.4.1

othe

The diagnostic is  ngtFault on the DC to DC converter See 3.4.2
completed: the test set |is

locked

The control knob does notnob is not locked, or fault in theSee 3.4.3
operate encoder

A coil driver does not close Fault in the COILS bé3) See 3.4.4
A breaker contact is notFaultin the INTE board (62) See 3.4.5
detected

An auxiliary contact is notFault in the INTE board (62) See 3.4.6
detected

The travel transducer dog&ault of fuse (20) See 3.4.7
not operate

The micro-Ohmmeter doedault in the board (63) See 3.4.8
not operate

Problems during upgrade Loss of supply during upgra See 3.4.9
The fault cannot be fixed - See 3.4.10

3.4.1 No power at power-on

The mains fuse is located in the power supply plnghe small drawer. Check it; if it is broken,

replace it.

As an alternative, the battery could be causingptbblem. To verify this, act as follows:
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. Open CBA1000;

. There are four wires from the battery (80), canv@e to two connectors going to the front-panekthoa
(60): remove the connectors and power-on again.

. If the test set is now operating, the battery @®uld be dismounted and replaced.

. If the test set is not yet powering-on, poweraftl disconnect the four-way connector from thegqrow
supply module (81) to the front-panel board (68gnt power-on and measure the following voltages,
taking the black wire as the reference:

. Red wire: +5V;

. Brown wire: 12 V;

. White wire: 21 V.

If any of these voltages is missing, in particulae + 12 V, the test set cannot operate: the auyili
power supply module (81) should be dismounted apthced.

If voltages are OK, but no power-on, the test getds to be returned.

3.4.2 The test set is locked up

In this situation, the fault is likely to be locdtén the MICR board (61). The removal is performed
unscrewing the four screws: there are two conngabor both edges. Fit the replacement one, and
verify: if the test set is OK you can continue;eglthe test set needs to be returned.

3.4.3 The control knob does not operate

First of all, check that the knob is blocked on ¢éimeoder shaft. To this purpose, remove the plaafc

in front of the wheel: you get access to the logknut. Check that it is tight; else, put a pieceaper
below the knob, in order to create a gap betweab land front panel, and tighten the nut; then, set
back the plastic cap.

If the encoder is broken, it is possible to remibweith the following steps:
. Remove the MICR board, unscrewing the four screws

. Disconnect the flat cable;

. Remove the knob and unscrew the encoder: it eamittndrawn.

Fit the replacement one, and verify: if the te$tis®©K you can continue; else, the test set nezte
returned.

3.4.4 A coil driver doesn't close

In this instance, the fault is likely to be locatad the corresponding coil driver board, PWA11428:
the left, the board for C and O1,; to the right, beard for O2 and O3.

. Remove CBA1000 from the container.

. Locate the faulty board, (63) OR (64).

. Remove it, by unscrewing the two screws to trehaped support.
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. If the fault is on the board C + O1, and the séldooard is available, set the second board giltdoe
of the first one: CBA1000 can be operated in tiplbase Open mode, until the replacement board is
available.

If the fault is not recovered by the replacemerarbpthe test set needs to be returned.

3.4.5 A breaker contact is not detected

First of all, verify that LED’s are red; then, shaircuit each pair, and verify that the correspagd
LED turns green.

If some CB input does not behave correctly, vethiyt on that socket pair there is a voltage of aBdu
V DC, between the central black socket and theeddckbe tested.

If this is not true, the fault is located in theTlN board (62), PWA11429: remove it, by unscrewimg t
five screws to the L-shaped support, and replacgithh the new one. In the meanwhile, you can
continue operating with CBA1000, selecting ALL Qiputs, and performing the tests one chamber at a
time, avoiding to connect to non operational inputs

If the recording is correct and the LED does non ton, then there is a faulty LED: for the rep#ie
test set needs to be returned.

If there is a doubt about the timing metered byACB00, please press the Set pushbutton, and select
the default setting: this avoids that some exatiinty is the cause of the problem.

3.4.6 An auxiliary contact is not detected

First of all, verify that LED’s are red; then, shaircuit each pair, and verify that the correspagd
LED turns green.

If some auxiliary input does not behave correcthyify that on that socket pair there is a voltage
about 14 V DC, between the central black sockdtthae socket to be tested.

If this is not true, the fault is located in theTlR board (62), PWA11429: remove it, by unscrewimg t
five screws to the L-shaped support, and replacsithh the new one. In the meanwhile, you can
continue operating with CBA1000, using other aaxiticontacts.

If the recording is correct and the LED does non ton, then there is a faulty LED: for the rep#ie
test set needs to be returned.

If there is a doubt about the timing metered byACB00, please press the Set pushbutton, and select
the default setting: this avoids that some exatiirty is the cause of the problem.
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3.4.7 The travel transducer does not operate

First of all, verify that there are 5 V between lsgts (18); if not, check for fuse (20): if it is @m
replace it.

If the fuse is OK or if the + 5 V is not there, wme external voltage and connect it to input (Sfgut a
test and verify: if the voltage is measured, tHengroblem is on the + 5 V supply. In this instarthe
fault is located on the Front-Panel board (60), PM#430: it is necessary to return the test set. Also
the measurement is not performed, the test setdhbeueturned for repair.

3.4.8 The micro-Ohmmeter does not operate

The micro-Ohmmeter operation is controlled by bog@®l); the power comes from the big capacitor
(82). To replace the board, act as follows:

. First of all, VERIFY THAT THE CAPACITOR IS COMPLEELY DESCHARGED: given the big
capacitance value, it takes a long time to dissijiatenergy. The operating voltage is 10 V; i§ihot
completely discharged, use a 100 Ohm 10 W resi®2@. NOT DISCGARGE BY SHORT-
CIRCUITING LEADS: THIS COULD EVEN MAKE THE CAPACITO R TO EXPLODE!

. Next, remove the board (65), and replace it.

3.4.9 Problems during upgrade

The firmware upgrade is performed via software. Whiee file is transferred into CBA1000, the
following message is displayed.

F/W UPLOADING
|| ]

When the file has been transferred, the firmwargraging is performed: this is displayed by the
message:

F/W UPDATING

When the message disappears, the update is cothetd the test set can be operated.

If during the Upgrade operation the power went affd the test set is no more operational, to recove
the situation proceed as follows. At power-on, kdep START button pressed until the diagnostic is
finished, then release it. The test set goes tisvi DEBUG” mode, and it accepts the downloading.
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3.4.10 The fault cannot be fixed

If the fault is too hard to be fixed, you have telider CBA1000 back to your agent. We have
encountered problems caused by a poor packing sifuments that have been delivered us for
calibration or repair. In order to avoid such ineeniences, please apply the following procedure.

First of all, compile the following form, and attaét to the instrumentPlease do not forget to
compile it.

With the instrument should come the mains supphtesaand the interface cables. The user’s manual
originally delivered with the test set is not nesaey.

Cover the instrument with a polyester film, in artte protect it against dust and foam.

The instrument should be protected by anti-shoeknftnaving a minimum thickness of 5 cm ON ALL
SIDES.

Use a new carton box as a container. On the boly &ppUP and the FRAGILE labels.

In the box the instrument will be placed horizomaktanding; not upside down.

Last but not least, do not declare an high valuec@stoms: this expedites clearance of the good and
lowers fees.
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INSTRUMENT RETURN FORM

DATE AGENT COUNTRY
TYPE OF INSTRUMENT SERIAL NO.
INSTRUMENT RETURNED FOR: CALIBRATION REPAIR

In case of repair, please specify the following.

DATE OF FAULT REPORTED BY E-MAIL, PHONE

COMPANY USER’S REFERENCE

FAULT DESCRIPTION

HOW DID IT OCCUR

LOCAL ANALYSIS OR ATTEMPTS TO REPAIR

RECOMMANDATIONS AND NOTES




Doc. CEI12166 Rev. 1 Pag. 43 Of 47

3.5 ADDING OPTIONS

It is possible to add options after the test set he@en delivered; they are: four coil drive; intgrn
printer or voltage drop.

In this case, when you receive the option, firsalbiinstall it into the test set; then, power-ceeging
the START button pressed until the diagnostic statts. At the end of diagnostic, the following
window is opened.

— Operator request menu —

HYW configuration
HW Calibration
Exit

Selecting HW configuration, the following windowagened.

Harchware configuration

o PRIMNTER OPTICMN Hi T PE I:l
o MICROOHMETER OPTION

oFOUR COILS OPTION SERIAL MUMBER [ ]
o BATTERY BACKUP PASSWORD

o % OLTAGE DROP OPTICN

ESC SANVE

It is necessary to check the added option, soth®ammicroprocessor learns that it has been installe
and takes control of it.

With this selection, you can also input your pagslythat is blank at the beginning. After this, flist
message after power-on is “Input the password” eTadre, because if you lose it, it is hard to recov
the operation.

3.6 CALIBRATION

3.6.1 Introduction

With the same operation as above, you can enteZalibration mode.
CBA1000 does not need to be calibrated, as meteningits employ high stability components.

It is suggested to check the unit every 3 yearscdoiyparing CBA1000 measurements to external
meters. Tests should be performed withaaourate multi-meter, that should guarantee a maximum
DC measurement error of 0.1%, both for voltage @ndent, and somkigh current sample shunts

for the micro-Ohmmeter test. The adoption of lowkss instruments may cause false interventions,
that introduce errors into the test set.
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At the end of the test, if deviations are not ataiele it is possible to enter the calibration maoaled
correct for deviations.

3.6.2 Calibration procedure

The first window is the following.

Califbration Wenu

MEASURES CALIBRATION
SAWE

K7

Once “Measures calibration” has been selectedpiteving window is opened.

Measures Calibration
CLOSE ColL AMALODG INPUT 5%
OPEM COILA AMNALOG INPUT SO0
OPEM COILZ  MICROOHMETER 2004
OPEM COIL3 5% GERERATOR

You can select the channel to be calibrated.

- If it is a coil current measurement, the follogyiwindow is opened.

|—Dpen colf 1 calibration
offzet o o o )

254 104 25A Esr
medsure

It is possible to calibrate both the offset andrtteasure. For the offset, put a jumper on thedroikr,
then select the offset channel: the following wiwds displayed.

Srale Addiust
FINE

MEASLRE

SET RE3ET w7

If you check Fine, the offset is automatically ad@d; press Set to save the new correction.

For the amplitude, you need an external, stableentisource, such as that generated by a relagdest
Press Measure and then apply the full range curtleatvindow displays the current measurement; you
can adjust the reading by the knob, until it masctie applied current.

NOTE: in the 25 A range the calibration is perfodre 10 A, in order to avoid over-heating the
measurement shunt. Press Set to acquire the ¢adiora

- If the 5 V input is to be calibrated, the followgi window is displayed.
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|—,£| halog input 31 Calibration
o K7

offzet

o o o

Bm% BOmY 0B6Y B

o o o o EiC
measure

The offset calibration is executed as above, sticctiiting the input. For the amplitude, you need a
external, stable voltage source, such as that gekeby a relay test set. Press Measure and thy ap
voltages, as displayed; then, set the measurement.

- If the 500 V input is to be calibrated, the foliog window is displayed.

[;fl haiog input 50015 Calibration

offzet o o o T
a% A0V S00W
o - - E5C
measure

The offset calibration is executed as above, sticetyiting the input. For the amplitude, you need a
external, stable voltage source, such as that gttkby a relay test set. Press Measure and thpdy ap
voltages, as displayed; then, set the measurement.

- If the micro-Ohmmeter is to be calibrated, thikofwing window is displayed.

[MIcmohmeter 2004 califbration

offset
o o o K7
258 1004 2304
o a a EsC
measure

The offset calibration is executed as above, sticetiiting the output. For the amplitude, you need
three accurate, high current shunts, rated: 2508,mOhm; 100 A, 10 mOhm; 250 A, 1 mOhm. Press
Measure; then, set the measurement.

- If the 5 V output is to be calibrated, the foliogy window is displayed.

Anaiog oukout 31 Calibration

K7
V E5C

You need a voltage meter: connect it to socket}, th@n modify the reading so that it matches with
your meter.

At the end of the session, the following windowdisplayed.: all parameters are saved in the non
volatile FLASH EPROM.

CAL. UPDATING
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APPENDIX 1: SPARE PARTS LIST

The following is the suggested list of spare p#otsa duration of five years and for up to fivettssts.
The reference is made to the list of components.

1) N. 10 Fuses in the supply socket (1), rated Tcodle XFU.

2) N. 10 Fuses of the 5 V DC voltage (20), rate@dA, code XFU.

3) N. 1 Encoder with switch, for MENU control kn@), code XCM10160.

4) N. 1 Printed circuit board INTE (62), code PWA29.

5) N. 1 CB coils driver board (63), code YWA11428.

6) N. 1 Battery (80), code .

7) N. 1 Auxiliary supply voltages module (81), cade

8) If the option is present: N. 1 Micro-Ohmmeterakb(65), code PWA11432.
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APPENDIX 2: TEST SET SCHEMATIC

CBA1000 BACKPANEL PWA11430

MICRO CBA1000 PWAS51300
SUPP.USB_1
N\ N
(. Ty
1 1
T T
— —
ik 7 7
INTE CBA1000 PWA11429 .
rersite Fertite
X200 Filida 0250 X208
(2

BOBINE CBA1000 PWA11428 5

il
I I YA
S

BOBINE CBA1000 PWA11428_opzionale SERIALE RS232
“% fll1_opt DISPLAY Cristal Clear G2432W17BBNO1 XDS24018
2 oNt @

Condensatore XCN13013
1¥/200

25 QUADRT  XFC10130 MICROOHMETRO CBA1000 PWA11432

Printer G

23 0.25 QUADRI

+

75 QUADRT  XFC10130

Collegamento con distanziale
in ottone AMS10247

200A+

FR22]
200AGND ° X

Collegamento con distanziale
in ottone XMS10247

@ ENCODER EBE XCM10165

INTERRUTTORE da pannello

@D s1sT

Cortocircuitare
con AMP 2 poli

BATTERIE XCV20263

412V Batteria

s21v

GND ALIM

FasE

NEUTRO
TERRA

FUSIBILE F100mA

0.5 QUADRI

FUSIBILI TIPO T2A 250V 353
SIA PER ALIMENTAZIONE
230V SIA PER QUELLA A
110v

0.5 QuADRI

PRESA + FILTRO

©

MISURA 5V

TERRA



