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SHARING KNOWLEDGE

To learn more about circuit breaker diagnosis, visit our web site, you will
find many articles

www.zensol.com/en/sharing-knowledge



WHAT IS THE
CBV-327

The CBV-32 is the only instrument able to perform in a SINGLE test timing,
motion, vibration and dynamic resistance of contacts associated to different
measurements of current and voltage.

6 analog inputs

6 optical encoders

12 contacts
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Ground connection

USB Connection

2 commands Inputs/Outputs
Open/Close




WHAT IS THE
CBA-32P7

The CBA-32P is a universal analyzer with up to 24 contacts, for testing all types

of circuit breakers. It can perform measurements of timing, motion and dynamic
resistance of contacts, all in one single test.

Example of 24 contacts configuration CBA-32P-24C:

24 dry contacts 2 commands
Timing and 52a/52b Sie—— Inputs/Outputs

Open/Close

6 analogs
Static and dynamic
resistance, motion,

DRM...

6 optical encoders
Measure motion
fF with extreme
el e precision

CBA-32P CBA-32P
16 CONTACTS 8 CONTACTS



QUICK COMPARAISON BETWEEN
CBA-32P AND CBV-32

CBA-32P

Fiber optic link

The CBA-32P and the CBV-32 share the same cables, same modules and
the same accessories.

In red: The differences In green: The commonalities



COMPARISON OF THE
CHARACTERISTICS BETWEEN
THE CBA-32P AND CBV-32

Sampling frequency

Sampling time

Analog inputs

Analog/Digital
Conversion

External trigger

CBA-32P characteristics CBV-32 characteristics

10khz

100 microseconds (us)

0-10 Volts
12 bits

200khz

5 microseconds (us)

-10, +10 Volis
16 bits

Works on any analog
input

Rising of falling edge
AC or DC Signals



PROBLEMS DETECTED AND
METHODS OF TESTING

ON CIRCUIT BREAKERS

Detected problems

Contact timing

Contact bounce

Bad damping
Main contact wear
Arcing contact wear

Open and close coil assessment
Motor assessment

First trip

Bad mechanical adjustment

Bad alignment

Bad contact timing

Test methods

Timing fest

Timing/motion test

Motion test
Micro-ohmmeter test
Dynamic resistance test

Coil current test
Current and voltage test

Measure current over 3
phases

Vibration test

Vibration test

Vibration test

CBA-32P
Online Offline
X
X
X
X
X X
X X
X

CBV-32

Online

Offline

X X X X

x




WHAT IS THE
CBV-197

The CBV-19 is the only instrument able to perform in a SINGLE test timing,
motion, vibration and dynamic resistance of contacts associated to different
measurements of current and voltage.

. . 3 analog inputs
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|3 optical encodersl

......

Pt B

2 commands
Inputs/Outputs
and Open/Close

Ground connection

USB connection



WHAT IS THE
CB147

The CB14 is a 6 contacts circuit breaker analyzer designed to measure timing,
motion and static & dynamic contact resistance in a single test. It has also 3
multifonction analog inputs and one optical encoder input.

1 optical encoder :

2 commands
Inputs/Outputs
Open/Close

3 analog
Dynamic and static
resistance, motion,

DRM.




WHAT IS THE
OTM-XB?

STANDALONE SPORADIC EVENT RECORDER
FOR CIRCUIT BREAKERS

3 currents/voltages
Motor current tests 3 vibration inputs
Online timing

2 outputs
Configured to your
needs
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DYNAMIC RESISTANCE
DRM

The figure on the left shows the static resistance of a main contact (as given by
a micro-ohmeter) while the figure on the right shows the dynamic resistance of
an arc contact.
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DYNAMIC RESISTANCE (DRM)
WHY?

Dynamic Contact Resistance Measurement (DRM) is a widely recognized method to deter-
mine the condition of a breaker’s main and arcing contacts, without opening it. The DRM
test (KIT MO-SD) is the ideal tool to observe the changes on the contacts as a function
of time.

For circuit breakers, this resistance may be measured either at the rated speed or at
slow speed, during an open operation.

Bad contact alignment Arc pitting on fixed contacts

Detected problems Static micro-ohmmeter| Dynamic micro-ohmmeter

Arcing contact wear

Arcing contact length

Main contact wear X

Bad contact alignment

X | X | X | X | X

Bad contact adjustment

b

Hot spots (High joint resistance) X

Contacts fingers

Contact surfaces

Blasting nozzles

X | X | X | X

Crossing joints
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VIBRO-ACOUSTIC,
WHY?

Accelerometer i.dl Hl

- Non-intrusive
- ldentify problems that classical tests cannot detect
-On-line/Off-line
-Timing test easily done on-line

Mounting base
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FIRST TRIP MONITORING
Z-FT

Example of high voltage line current tripping

I 5t 1 mndlwl 5t = F‘ﬂ 1 l’lﬂ TQ' monitoring - Fichier testd.wdt
: J 4 188
13.83 r
T " TREAmp e N —
Riteme |‘ ‘ } }H H ‘) | H/‘ Mf— dv=-1.54
| J |J || \ /
\ \
000 000 o . =
10.41 0as
OPERmp QPEAmp
{\ 6.50 dr=0.50
o o |
0.24 02
CLOAmg Culeimp
0.00 dv=0.00
0.00 000
1: GE FK121-20000.2 “Mgecond bip lest CHACALD CAL Te 200 vz 1GE P 120200002 ~MFini ripiand CRACALDCAL Tr: 200
2 3 TATREFSE REP pis: 3004 2 Fitiripiest -3 THTREFR.AEP gt 4001
L . 4 : A = dT= 28.00 msec L . : L . ..
0,00 100 00 200 00 300 00 400 00 500 00 800,00 maec rh i ) 020 20 20 @20 720 m3ec

Andalusia 115 - Alabama Thu Feb 14 11:90:01 2002

15



CURRENT CLAMP AC/DC 30A
CT-CLAMP-AC/DC

For example, by using several of these current clamps, additional coil currents
can be measured during closing/opening of contacts during timing tests.
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VOLTAGE TRANSDUCER
ZVS-300V

Voltage transducer input voltage from -300V to +300V with analog output from
-10V to +10V.
For example, during a timing test, the ZVS-300V allows you to measure the
variation of the battery voltage 129VDC or yet again the voltage signal of
120VAC, 240VAC.

Test 1: ZVS- A — Pags 1: — Fishier: ZVS-200V et

T =T I T T
| f Y. :
1 ] ] o " J
| | 1 | ' |

l | | Ji i |l ' |

|| - [ i1 [ || O

| [ f i) Bt .

i | . H F L | II
| b I I T [

o || | L ] |
| oo i B |
| | I | I | | |, - [
L | b % |
p--e-ot- {+ 1||l| =6 L

| . | \ 1] i |
W | | | g i II |
I '| | L 1 '| & |
| .. t i . |
[ | - ' : | i | |
|I [ | i | y |I | . ]
4 4 | col % ol
II ' | ‘ 1 v
\ : \ ) ' \ f [
MZVS-300V-CBA | ¢ CBACALD.CA L :200us !
2 2 i i TXTREPS1.RER pts: 11001
1 | 1
808.20 g28.20 B4g.2 528.20 BS5.20 £08.20 msec
[4] Autoampat Jeu Fev 22 13:20:58 2018
[lnvees Enn

eaistré avec N'S: 1808 17ZEN

17



VOLTAGE TRANSDUCER
ZVD-AC-DC-300-CONTACT

Voltage transducer between 0 and +/- 300V with digital output O and 1.
For example, during a timing test, the ZVD-AC-DC-300-CONTACT allows you
to observe the timing of a "live" contact of 129VDC. The digital output will be O
if the input voltage is less than 60VDC and 1 if the input voltage is greater than
60VDC.
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MOTION TEST
KIT ZLB

lZENL‘aDL l

T — i nmlm_l_ aiog. |

For linear measurements, use the resistive motion transducer ZLT or the digital
ZLLD-200.
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MOTION TEST
KIT ZLR

Contects
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MOTION TEST
KIT ZMS

(ZENSOL |®

| Contects Wi tions T Vibrations |  nal g |

Allows you to fix any types of sensors (resistive or optical) on any circuit
breakers.
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PRESSURE TRANSDUCER
ZPS 5000

Measurement of the instantaneous variation of pressure during opening or
closing operations.
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TESTING SERVICES
ANALY SIS SERVICES

OUR EXPERIENCE AT YOUR SERVICE!

Our diagnostic team has performed a multitude of tests on
every type of circuit breaker around the world!
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