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Design and Validation of MMC VSC-HVDC Power Modules Based on 6. 5 kV
Press-Pack Power Devices

WANG Yanfeng', LI Feng', YU Mengze', CHEN He’, CAO Yadong’, LIU Zhun’, WANG Yifan’,
SHI Wei’
(1. Grid Planning and Research Center, Guangdong Power Grid Co. , Ltd. , Guangzhou 510080, China; 2. TBEA Sunoasis
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Abstract: Offshore wind power has the advantages of abundant resources and broad utilization prospects, and it is also of great

significance for China to achieve “dual-carbon” goal. The tight space layout, harsh environment, and complicated operation and

maintenance conditions of deep and distant sea offshore platforms require higher requirements for lightweighting, compactness, and

reliability of voltage source converter based high voltage direct current (VSC-HVDC) converter stations. For the offshore wind power

transmission system via VSC-HVDC, 6.5 kV power devices are used to reduce the construction cost and equipment footprint, and

improve the transmission capacity per unit volume. A compact and lightweight VSC-HVDC power module is designed based on a

6.5 kV integrated gate commutated thyristor (IGCT), which improves the stability of the IGCT black start circuit and verifies its reli-

ability through experiments, providing technical support for subsequent development.
Key words: offshore wind power; VSC-HVDC power module; IGCT
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Tab.1 Technical parameters of Tsingsemi TS-ASC40L6500SC
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Tab.2 Technical parameters of IGCT half-bridge power module
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Fig. 3 Working principle flowchart of the black start function

DA 18 AR B SRR F, e A% (A A ] R i3
TEAT LA Stk . Rafe AR, BAsh
TAEFEEA T .

DIEH FRRE . SRSl 5 v &R e
NS S SR ot R A RS S = S i D e k|
DC-DCHL A AH R, MHEAHATE 1TV,
Wi 2 0 Bl [ Ak e g Ak, ARS (R RR A RRAL T
HLJF G A P A AR AS , gk SR 4 il 25 4 % vl B 5
20V,

2)IRBh S IEH TAES AP . B Bl S ek i 2
Wi, M58 TAE. IGCTHRShdn i A 40 1.
FERLE20 V, 3K 8l B2 2 R A I BEN V>
17V,

3)IEH PSR K flE s 35 Viid g,
UK B B A 4L LR AN 20 V IR B RS, MBRIS & 17
VRGBS AR ARG, HRI AR R
0V,

SR, AEXT IGCT 2 F E 47 i il 30 T i A 1] &

PEIRIG T, 3K 7R IR 85 . XTI 85 %I
T, PL100 Hz FF A RIZ T 2 150 h4f i1 9K sl e,
2R i R R R B T A B HLR
Sl Sk LA il R ARG, BRI 4 R

R v

E4 EEEhakeE s
Fig. 4 Sticking of relay contacts during black start

LR AT, KPS 3 3 A FE 20
V/85 T T MIRHL A 50 mA, #FEN 1 W, 1E
FERIREE T, SRS AN AE I H RN T e R R 4 FE
RO, A BRI T IE R BN, FEm
AR B TR R AR MIE AR
KRG, WREhERrE b T R AR P e A R Ak A
ik o5k L BRI, AT S R IGCT 17T BA A J 1
IR . ARAE AT EE AL, GRS R .

1)K 10 450 — 4% % 5 # iy PMEG4050ETP, 7F
20 V/85 CHM F IR 2 mA, 18/1N96 %

2) e 1] (% H BH 43 501 B 45 680 k. 47 kQ),
0603 £4%, K1 %;

3) R ITIR 1M 10 kQ HLPH, 2B 1 206 8%
12100 38, HE1 %,

X SRS 2 a6 ek I ) IGCT 2% 14 vE 47 16 %
85 C. X 85 % . W 500 h & LA K 60 h =
TR R (85 C, MIXHEE 85 %) EE I F i (1 800
POMEL, PR3, SR BIEHR, RIIGCT Ayn]
SEER LR T
2.2 HMEHEHIEIT

o 1R 2 T AR T 2 A A A U 1 ) B
AL RS Wy O i R T R 75 %
DL b i DR A i, DR T SR Y B AT L
PR S T [, i T A
W B R SNSRI, R R R
FEBETHRER 1 PR it b3 i o i 3 AL IR RRAR T AR
IS A

TER 1 D SAFE M B8 AT S I T AR TR Al
P, Wi, B MRS i T SR
wEAB, BIFES SN



%512 4

LU, 55 JET 6. 5kV R T ARG MMC L1 B AR BB R ik 67

3 IGCT K3 E 3 [ ket R it 45 R

Tab.3 Test results of improved black start circuit of IGCT drive
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Tab.4 Comparison of main parameters of converter valves
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