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Abstract — A Molded Case Circuit Breaker (MCCB) is an electric control device to interrupt the abnormal
currents which result from the over-loads or short-circuits. Its malfunction will result in severe accidents. In
the development of the MCCB, higher current-rating and improved thermal performance become more and
more important in providing the safe function and reliability for the modem devices requiring small scale
and high performance. It is also very important to consider the factors of temperature rise in the design of
MCCB. The major reasons of temperature rise in the MCCB result from the resistances, which are come
from the connection and contact surfaces. These resistances are influenced by current, time, configuration of
contact surfaces and applied voltage. In order to predict the temperature distribution inside MCCB, we have
simulated the model with some assumptions and simplifications, using commercial code 1CEPAK. To verify
the results of temperature field analysis, the numerical results are compared with experimental ones for the
same model. The results show a good agreement with actual temperature rise obtained by experiments.
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Fig. 1. Photo of a molded case circuit breaker.
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Table 1. Comparison between the experimental and
numerical results of the temperature distribution at
various points.

[unit : °C]
No.* Exp. Num. Error (%)
@ 89.2 101.1 13.341
@ 169.6 175.2 3.3019
® 164.2 172.2 48721
@ 164.1 178.8 8.9580
® 236.2 2342 0.8467
® 200.7 199.6 0.5481
@ 170.1 181.1 6.4668
191.7 194.8 1.6171
©) 136 128.2 5.7353
155.6 168.1 8.0334
@ 161.3 171.1 6.0756
@ 94.7 93.0 1.7951

*The numbers are shown in Fig. 6.
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Table 2. Experimental results of the resistance values at various points of whole part.

[unit : p€]
R S T
No*
before after before after before after
O~-@ 72 72 75 83.8 76.3 78.6
O~@ 44 42 492 429 478 43.4
3~@ 10.6 10.5 114 11.1 11.4 11.7
@~ 17.4 19.5 14.4 29.8 17.1 235
Contact ey e ] 11136 1248 9216 19.072 10944 1504

*The numbers are shown in Fig. 7.
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Table 3. Experimental results of the resistance values at various points of movable part.

[unit : pQ]
R S T
No*
before after before after before after
O-@ 24.1 22.1 29.2 229 27.8 23.4
O~@ 18 18 18 18 18 18
®~@ 8.1 8.1 8.1 8.1 8.1 8.1
@~3 14 10 242 11.6 214 12.6
contact resistance power [W]
24 . 872 ) 424 2.
(@-®) 2 1.6 3.87 1.856 3 016

*The numbers are shown in Fig. 8.
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Fig. 8. Resistance measurement points for movable
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