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current chopping is a term that came to our vocabulary with
the advent of vacuum switching which was commercially started
pback in the 1950’s. Earlier switching means in air or oil
are in terms of dielectric recovery rate relatively slow and
as the main contacts would part the arc would go through
several zero. crossings before it would finally go out and
the dielectric strength across the now open gap be strong to
prevent a restrike, and thus continuation of current for a -
further half cycle. With the introduction of vacuum as a
dielectric medium that has a completely different
characteristic to that of air or oil dielectrics in so much
that it has a very rapid dielectric recovery rate.

Upon opening the main contacts of a vacuum interrupter
whether it be a circuit breaker or a contactor, high velocity
movements are easily obtained because of the low mass and
small movements required to obtain arc isolation up to
limited high voltages. As such, the arc will be extinguished
at the first current zero and within half a cycle. Because
of the rapid recovery rate of the dielectric, the arc, in
vacuun interrupter will tend to go out before current zero
which will result in an instantaneous current drop to zero
and lead to an induced voltage or voltage transient being
generated to down-stream equipment.

This can be seen by calculating the formula.

vi = IC xZ0

vVt - Voltage Transient
IC - Current Chop
Z0 - Surge Impedance

Therefore if the current chop is .9 of an amp and the surge
impedance is 3,000 chm’s, the voltage transient will equal
2700 velts on top of the RMS system voltage whether it be
4160 or 5KV. However if the current chop is 5 amps times
surge impedance of 3,000 ohms, then the voltage transient can
equal %?KV on top of the RMS supply voltage.

You will notice from the above that some assumptions are made
with regards to surge impedance values which are difficult to
obtain and vary per circuit. In addition, the voltage
transient value that a motor or dry type transformer will
withstand is difficult to obtain from motor and transformer

manufacturers.

Therefore Joslyn Clark has taken the approach in their
designs by the contact material mix gives an interrupt
characteristic more than capable of handling the maximum
horsepower rating lock rotor currents in terms of interrupt
level and keeping the chopping current to an absolute

minimum.

Oover the years this philosophy has proven itself as unlike
other manufactures we have yet to see motor insulation
problems created by our contactor. The motors manufactured
to NEMA design standards which we consider high class or on
motors produced to IEC standards which we consider to be of a
lower class, cheaper version.



[2A97 a1qe3daooy ue jJ0N

JUDISURI], \
ajqeuoseay] SOA 0990 = z\
091LF + 004Z =
SIIA + LA = XVINA
A00LT =LA

swyo ,000¢ X (XVIA) V6" = 1A

0Z X O] = LA Jojoriuc) DO 104

SIOA 091 ¥¢ =
09TF + 000°0C = XVAA
A0DODE =  IA
000EX0L =  IA NAHL dwry Q1 ~ 21 1

Ioyealg 3noar) wnnoe TeordA] 1o

= 000€ = OZ 3no1r) TedrdA L,
07 X D[ = 1A

A
¥
T1oo Bursop
az181aus-o(1
§25€2) MOTJ JUSLIND PUE 3SUSPUOD
[BIID}EUL DIy SISYM SNTRA TUSIIND JO JUIO] - O] \
| A
X V6 94V G5 3
103R3u0D) 8,00 [9497] o S ey e —
doyD JusiIny) 1030¥IU0D) WINNIBA N | . §10BIU0D)
/il TRl JO

aay dury O] - ¥ AqreotdA 1 pas]
doyn) Juerm)) ey ealyg HNOIL)

L
4 k | Sumado

STOIINOD AIVTD NATSOL



Joslyn Clark is in the business of controlling motors and as
such our philosophy has been aimed to satisfy worldwide
designs to both North 2merican and International standards.
These days, many installations motors may well be
manufactured in third world countries to the cheaper less
rigid International standards. Our design philosophy has
been well proven over the many years that we have supplied
vacuum contactors for a wide variety of industrial and
utility applications for motor, transformer loads, or
capacitor switching. I trust that the above information
explains to you the importance of using properly designed
vacuum contactors as opposed to vacuum interrupters that have
inherent high current chop characteristics and may be passed
off as a vacuum contactor.

Such transients can be damaging particularly to loads like
electric motors or dry type transformers. Transient voltages
are controlled by the selection of contact materials. In the
case of a vacuun interrupter designed as a circuit breaker
which is a device designed to switch high currents
infrequently and typically may be rated at 25KA interrupting
capability at either low voltage or medium voltage. To
achieve this type of interruption the designer must use

hard contact material capable of handling extreme high
temperatures associated with 25KA interrupt levels. The
vacuum contactor designer however whose application as a
contactor involves switching motor loads on relatively low
currents with possibly a 4 to 6KA interrupt level at either
low or medium voltage levels and switch this very frequently.

The designer can use a mix of contact naterials incorporating
hard contact materials relatively high at vapor melting
points and also additional contact materials with lower vapor

melting points.

The behavior of materials with different vapor melting points
is shown in the attached diagram which highlights the arcing
characteristics and how the voltage transient is generated
and calculated. However, the higher vapor melting point
material which is used for long life and in the case of a
circuit breaker higher interrupter characteristics will
condense at a relatively high current and create an
instantaneous current zero which will result in a transient
voltage. With the introduction of a lower melting point
material which can be incorporated in a vacuum contactor then
the arc will continue to a much lower current level and
.minimize the transient voltage.

Some manufacturers claim to have zero current chopping level
on their devices and in their publications remain silent on
what these levels are. Joslyn Clark has always published the
current chop level of our vacuum contactor and expressed it
as a maximum current chop as seen 10,000 operational tests.
This current level is .9 of an amp and the transient voltage
generated can be calculated by the current chopping value IC
times the surge impedance Z0 of the circuit. Some
manufacturers express current chop levels as low percentages
of full load current and as such are acceptable. For
example, if you had a 600 amp device, the consider 4 to 5
amps being less than 1% of the devices rating as being
acceptable. This is definitely not true as we believe that
current chop levels as high as 4 to 5 amps are very dangerous
to the insulation level of loads such as electric motors and

dry type transformers.



