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Parametric Study and Optimized Thermal Design
of a High-Voltage Vacuum Circuit Breaker
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LG Industrial Systems Electrotechnology R&D Center

Abstract - In this study, the computational
heat transfer of the high-voltage vacuum circuit
breaker was investigated. Higher normal
current-ratings and stabilized thermal
characteristics become more important in
existing circuit breakers in order to satisfy
market needs. Increases in current-ratings have
an even greater effect on the Joule heating in
the main circuit of the breakers. The thermal
design must account for this increase in heat
produced for the breaker to meet various
temperature-rise limits set by industry
standards. We are studying to enhance the
normal current-ratings without major frame
change of our present production models. As
the method used in this research, we performed
the computational analysis using the
commercial package, ICEPAK. We could get
optimized thermal design suitable for 25%
upgraded normal current-ratings through
parametric study.
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Table 1. IEC STandard for Temperature Rise
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Fig. 1 Schematic Diagram of VCB
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Fig. 2 Temperature Profile according to Conductor
Size
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Table 2. Simulation Conditions on Conductor Size
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Table 3. Simulation Conditions on Inlet Size
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Fig. 3 Temperature Profile according to Inlet SizeSize
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Fig. 4 Temperature Profile according to Fin Height
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Fig. 5 Temperature Profile of Optimized Design
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Table 4. Simulation Conditions for Optimized Design

Case HR3NS
Casel |45 + 3¥=x 9wz F7t
Case2 374 + B¥EA @y 7}
Case3 |[4%¥ + A/3F=A dHEA F71
Cased [35¥ + = Ldd
4.2 £
2 dFeNe I Tdrle eERSY d%E

Qe th¥ parametricAT S JERde 9
512 2n HAe REUAS S ARG
AFE 25% A5 & e W dE &
T& F3AsA.

A 7R QAFeM Adre dRAF vt
QgL A A WAL E &+ Ud3 9]
Bozg do O UaAE st ATHoZE
dAe] 2F ¥ A}AFRA ¥ 256%
AFAHME FHL BFA2 F e Fdrg ¢
TFZ5 48 = g

>
Mg 0

o o,

_]

roxloft @
2N tlo
e

) ;N

r“"“r.it.mk’ﬂur?:.
A )N,

¢

2z of) rfe XY ol
X,

At &
Ao =S FA AT ENTR JAFTHY
HEA asdA FA=dyn

(1) IEC-60943.. “Guidance Concerning  the
Permissible Temperature Rise for Parts of Electric
Equipments, in particular Terminals”, 2nd Edition,
1998

(2) P.G. Slade., "Electric Contacts”., Mracel Dekker,
Inc., 1999

{3)Thomas E.. Browne, JR.. “Circuit Interruption”.,
Marcel Deker, Inc., 1984

(4) IEE Power Engineering Sreies 1., "Power Circuit
Breaker Theory and Design”, 1982

{5JH.S. Ahn., J.C. Lee., "Perdiction of Temperature
Rise for Vacuum Circuit Breaker”.. ICEE2002, pp. 8
94-897-

— 42 -



