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Fig.2 Sub-module electrical principle

SMC. i PR W I B e M P TR s AT IR
BT 5 B GEF b3k i A5 ) 26 B (valve base con-
troller, VBC) , Kl 2| T g (M B, 6] VBC b A& K
BEfEE o SMC DGl VBC T AR HIE
FEASE IGBT fE (55 iR TR R 5% BT S5
L Fs

FEL YA DA fe s B O PR 2 R, 7 A AR A e s
FLUR IR AR ELUR L AL R AR TGBT 3K 5l A
o o s i R YR 5 T DG A

S5 B IT AR DRI 55 T, S5 I 2 i SMC R &
A i A, DR ] 55 B O O e il e 455 e o i
B HEAT, IR 5 WAL EAE S

PRI, 25 6 O 48 nT 4 1 2 il D6 2F  SMC | HL U
B FHEITRIL IR E o A PAT 55 B i) T e A 4L
BT SRR ER R R S8 AT — TO U, B 23 5 W0 55 B
MOIE S AT o BT S U 8 U 1R A B 55 1% 7
ZLEEEHRTES LT, SRR T 5
B AT HRA BE AN T EICH Y vl P B B [ 45 5
U, B AR B R S A5 BT L Bk 3 VBC, AR5
Lk N S Y AR
2 EHMEBAR

BT TR 355 7 SR 3 FR . i fE
% LR AL | 55 T O R ik A5 5 55 5% AT O
PR R TUAR BT, TREYE BRI 330 T R i & 15 5
3 I KR X (1] Ui sy 55 B T O, (i B B R
8470
21 BERKRAREIT

VBC 5 SMC il i 2F i %, SMC Aix 2 VBC

FHA TR Je4F FVBC

YRR SMC

RE& B

il HLJG
?‘ ' + | & STy — |
T;F'; + +— !_ EE{J,?/?E?&$7G|
e p I R
HC, =T fRJE | |45 | | E R
Wi B || [(THIT
e wygn | | >
“ ] [k

s T HItl

[N

R mEEAE
YR

i FELYR2

TUBEE 55 #5 T 5%

B3 FEREHFHEESRIE
Fig.3 Sub-module active bypass electrical principle
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Fig.6 Sub-module topology
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Fig.7 Operation flow chart of break-
over bidirectional thyristor
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Bypass scheme design for value sub-module of modular multi-level converter
DUAN Jun, XIE Yeyuan, ZHU Minglian, YIN Guanxian, FANG Taixun
(NR Electric Co.,Ltd.,Nanjing 211102, China)
Abstract : As the key equipment of high voltage direct current( HVDC) flexible transmission system,the reliability of modular

multilevel converter sub-module operation directly affects the safety and stability of the whole system. A sub-module bypass

scheme is fully proposed. An active bypass scheme based on a permanent magnetic dual-drive bypass switch is designed. A

passive bypass scheme based on breakover bidirectional thyristor is designed. Considering the economics of active bypass and

the reliability of passive bypass,a hierarchical bypass scheme is designed. The test results show that fault sub-module can be

reliable bypassed by command from the active bypass scheme. Meanwhile, in the case of the failure of active bypass scheme,

the passive bypass scheme can reliably bypass the fault sub-module. The hierarchical bypass solves the problem that a single

faulty sub-module causes the transfer system tripping. Design guidance for the implementation of HVDC-flexible valve is

provided.

Keywords : high voltage direct current( HVDC) flexible transmission system ; modular multilevel converter( MMC) ;value ; sub-

module ; bypass scheme
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