%£56% F15H ERISTIE S Vol. 56 No. 15
20198 A10 H Electrical Measurement & Instrumentation Aug. 10,2019

ERUIRE R SRERRN & B PRFAR
TR TmITFFESH

AN, B, SR ELE, BiEE
(1. %2k h RF HREHALZBARESEELHLT, LR 102206,
2. Erhd ) ARG, LR 102200)

MR SRR AR A S ERE S RS e TSR R )iz N TR 2 P AR (MMC) i
JEAE g Jy 2 e A i S AR E iﬂ’]i%?ﬁﬂﬂl%?ﬁijﬁﬁﬁ%ﬁo BETE ) 0 B TR, A S A e Hos
Fr B0 T B Iy, 75 COMSOL A7 FRITA; FLER AR 57 4 Jm A IS it 2 4% — 4R JELBE S 0 FURE RS, X HGz 47 I i T
FAtEEATBIETE o0r , FREAT TR IR UE . BFFTA REN], S8 MM fL A g e MMC 30 5B o i 7R 52 B HL 3L B
JIFIRL RIS AR X 2 A2 E AR BN S5 78 i s AR S e PR, TOT A, dem i ool 111 °C L Ahae
TRl fre AR AR T, B e R T 7. 75 °C o IR B A A4 72 MMC it 2 P s A7 R0 S B e it 1
2%,

KR B AR BB 2 AP s IR E

DOI;10. 19753/j. issn1001-1390. 2019. 015. 003

FE 43S . TM83 X HERARIRAD : A XE4S:1001-1390(2019)15-0014-07

Analysis of temperature rise characteristic of metalized film capacitor under
operating conditions in modular multi-level converter
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Abstract ; Self-healing metalized film capacitor is widely used in modular multilevel converters (MMC) , owing to its high
power density, long life, and high reliability. Temperature becomes a hot research topic as the main influencing factors of
the stability and life of power capacitor. Based on actual engineering practice of VSC-HVDC in Xiamen, this paper has
discussed the thermal stress of capacitor in its operating condition. A 3D temperature field model of metalized film capaci-
tor is formulated based on finite element simulation tool COMSOL, and the temperature rise characteristics of the metalized
film capacitor were analyzed and tested. According to the research results, the current stress and voltage stress of the met-
alized film capacitor in the MMC converters are relatively complex compound variables; The most hot spot is inside the el-
ement, the highest temperature rise is 11.1 C , the most hot spot of the shell is on the side, and the highest temperature
rise is 7.75 °C. Tt provides reference for the operation, maintenance, design and type-selection of the metalized film ca-
pacitor in the MMC converters.
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Fig.1 Topology of MMC converter
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Fig.2  Capacitor voltage and current waveform
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Tab. 1 Distribution table of capacitor voltage
and current harmonic

L) 2/ € HLAE L R/kV HL AL I kA
ARE 0.09 0.335
DC 1.575 0.007
1 0.086 0.269
2 0.031 0.198
3 0.0015 0.002
4 0.001 0.007
5 0. 0005 0.014
6 0. 0005 0.012

2 ERUIRRASRARGHMNLE
2.1 2B G S BTt A2

GRAER AR O PIUER AR ST WK 3
PR, B — AT R R AR B (RN
W) IR GG SR 10 7 3, S8 A AR 6% 1, B
— )2 R A R L2 28 R R A 3R i 28 9 —
JEAORGIRRE B 2w )2, 55— B 30, Fe A 19000 o
ST R 5| Ok i A AR o R Ik
IR ARAG L — T AhTEhBR T8 7 AR 70 4 2
ZREF G A 5%

1E MMC #ejiias A B AL, th TR B
Fe B INAS ST ) S 2% 18 7, LR A Jo 7 A 1 g 2%
BRE SR G . FETCE R, i R s AR R T
AR ] ) SR AN TSI S 1A% S, 15 3 Bl 16 1) ST AF
P % S s FETTEAMIR S Te N AR, PRy oo i 5 S b1
A RIAE W e L T e S R B ALSNE, b il it
23 T SRR S A o > P 25 i A BT SRR A

DR B LR BN, TRLEE 0 A PR PR E , JE N R %
SRR 4 R

B AL

il

M3 2BResETHEH

Fig.3 Structure ofmetalized film capacitor unit
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Fig.4 Thermal process of capacitor
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Fig.5 Current distribution schematic diagram of

metalized film capacitor
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Fig.6 Layout schematic diagram of temperature

sensor of capacitor
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Fig.7 Temperature distribution map of capacitor
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Tab.4  Comparison of simulation and test results

E SNt R AR A 7 R R/ C PiEEsR/C
[f]/h WESL A2 4hge O NERL NER2 4G

42 70.5 70 55.3
44 70.5 70.0 55.1
68.40 65.03 55.36
46 70.5 70.0 55.1
48 70.2 69.7 55.3
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Fig.8 Temperature distribution map of capacitor
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