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Abstract

DC ice-melting technology has become the most frequently used and effective means in power grid
to resist large-scale freezing disasters due to its high efficiency and wide coverage. With the ad-
vancement of technology, the DC ice melting device has also developed from the traditional thy-
ristor ice-melting device to the MMC DC ice-melting device with multiple functions. At the same
time, due to the limitation of the remaining space of the existing substation itself and the large
area of the MMC DC ice-melting device, there are restrictions on the installation and arrangement
of the device on-site. For this reason, this article focuses on the miniaturization of MMC DC
ice-melting device. The structural optimization design of the power module was first carried out in
the paper. Based on the ANSYS Icepak platform, the selected type of heat sink was analyzed ther-
mally. The temperature field of the power module was obtained and the structure was designed to
be less than 30% compared to the traditional design. On this basis, in response to the frequent
movement of the ice-melting device, forced air cooling is proposed as a heat dissipation method
for the equipment. In addition, combined with the long-term operation characteristics of the de-
vice as a reactive power compensation device, two methods of downward air intake and side air
intake are proposed, which provide a basis for practical engineering applications.
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Figure 1. Outline of the radiator
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Figure 2. Temperature cloud map of radiator
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Figure 3. Wind speed trajectory diagram of radiator
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Figure 4. Radiator chip temperature distribution
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Figure 5. Design structure of power module
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Figure 6. Outline drawing of ice melting device
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Figure 7. Installation drawing of the lower air inlet site
7. THRIA R EE

FENMAAERM T 8 s, RIS, LR F=2AE, iREEEH, el
120 it . Hh AT E AT B PR LAy, oA LT R CEAT R AT SR Sk . A E RIS
ERHE, XA TR B HAT T ORI E S [0 S B T 1156, AN S SRR A E] . Hk
[FIRAL RV B — BN RS B XGE, SRS AT RS TS S HR81, T ISR E 23 18], 5 5[]
KA ML, ARILLIT 50%.

RiE KL HREER
8 5 [
] L__U__JIL__U__J!I 1 |”| 1 |!| | L] \ \ /
o T Tt Tt Ty [ j—l
8 ‘: 1! s '8 D |
. 8500 i i 2900

ET
==

LLLLEEEELL

L pEmas :

/
! 7

1P
2898

bl
1B

A Afn

Lo

Figure 8. Internal layout of the device
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