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Study on Operational Tests Equivalence and Steady-state Test Method for Self-turn-off Valves
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ABSTRACT: The equivalence of operational tests for
self-turn-off valves was investigated, which contains the test
method, the implementation of test method and the analysis of
test equivalence. The test method includes identification of test
object, valve stresses analysis and establishment of the
mathematic models of the stresses, test requirements as well as
analysis of test items and equivalent test method. In this paper
the steady-state operational test method of voltage-sourced
converter based high voltage direct current transmission
(VSC-HVDC) valve which are modular multi-level converters
(MMC) valves based on IGBT was taken as a example to
explain the investigation as to the test method, the test circuit
and the equivalence of test, etc. In addition, the accuracy of the

equivalent test method is verified.
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tests; modular multi-level converters (MMC); voltage-sourced
converter based high voltage direct current transmission
(VSC-HVDC)

FEEE: 0 AT KT dS A F IR IE AT IR I S A AT I, DHS N
ALHER IS v 7 V2 SE IR 56 5 350k B 4 Hr 3 84, M
PR 7 VE AR IR T B 8 RISV 7 2 BT B B ) B A
TRy ST | B0 SRR P 25 (A 9 R A 80X T vk v
Glo PAFETh IGBT ZLRHIREH AL 2 1 i 4% (modular
multi- level converters, MMC)I® [ 320 H it s R 2E E R E
ATIRIE ], X MMC RIIRSAIZAT R 7 V8 X5 FL A
TR SERUNE A 55 N B AT, B0 T S5 R0 7 VA B IE
k.

KR SRR AT AR MR 2 P i
viidss RMEE

HEE&WMB . HZXE AT ST R R RN E 973 35H)
(2004CB217907); [ 58 B 24 =) FRRHE I H (PG71-09-002)

The National Basic Research Program of China (973 Program)
(2004CB217907); Project Supported by Science and Technology Project of
SGCC (PG71-09-002).

0 318

I P ) S T A A I OR Th A ) L A
MR TRIE P 00 i e AR GE AR E L 1 v o i HL
JIs BEE TG o3 A ML s STHEA5 S ) FL K i A2
L T ORI B AT SIS AT, B RNIEAT
BB A% Lo A 7] ST A I 1A T AR Y
AR [ B TR Pt T RV E A
(voltage-sourced converter based high voltage direct
current transmission, VSC-HVDC) it & (1R 56 b vk
——IEC62501"". FRUERLSE T VSC-HVDC #eii i)
AR ARG R 4 ol B Aia ATk, P 440
BB 0T 0T M R o [ PR 2 S AT 384T IR @A
AR S bRis AT TOURRE 7750, R R T
N R P T W PN P == /A DU R R U]
TR T AT ST s A1 R PR R ) 3 v g H e A
BEAT L ) IR AR 2O, (G A5 A e
FUHIAH SRR IE LA WL o TITAE [ A BLARONS T 242 8
e 7 TR B AR g 22 RN, fE
TRI O s A IR 7 VA RIS UE AL TR A B

SERORI AL O ) REAE T, ST 21K = rh A
BDWARHY, ] REE S PR IAE A s AT T T
FIREAE A LAY g, DUETE R PPN 4
AR 3200 EE o T 3-8 g B ekt i
TR L B T A R O T A Bl B B AT AT
H S50 200 B — RO e ) Pl R S %
AR SR A RT3 T AT S W4 A1 1R PR B R v g W
TR PR O—— R G, 0] I s AT
AR EATIIEY, WEFT N RS 3 T 6y
VEIIWTST S RE8 J7VE 1) ARG S5 R 1R 20 AT
JFLAE T IGBT (% VSC-HVDC #eit i Jy i, %I
FAASIBAT IR 7 vk L 150 H i a0 A5 A0 48 N 4




2 S L O

%31 3%

HEATWEST, B0 UF FT g a7 m] G W2 AR RIS TR 90 55 4K
Ji A
1 REHEHAR
1.1 R RAHE
AT W 2% 2 i 20 R 6 1 6 5 2 Hh % T 6
Wi F AT AL R IR I, B ] SC T 28 1 A LA LRt
HL AR UIRIDE B 1 o L 382 PR il A AL UK ) H
IR R G5
1.2 [BHIN A 54T R R D 3 AR B Y2 5L
VR 1) 12 3 AT, BSK R i P SEZ o 2 o 45
AT UL T ASZ ISP I 10 HT, TR 1
Fofibo ISCWT SRR BB 52K, BIHLE. H
Ui BRI du/de, BIRARL R di/de FIHY ).
W] 1 1. ) 43 A7 75 R 30 8 U R
FHEE A7 R AT DG WA I . g 23T f 4 2R
S B () B IR N ) H AR, [R] N gt v e
BT BB, S 1 1) SRR N HEAT O B, NI A
XA EE) 3 A
S=[u i du/dt di/de T]" (1)
X ws iv du/des difde BT 43590 0 HRIAE SEBR 190
IR B R AR AR R
S by L3R S Bl R IR o
T i 5 5 SEHFE A G, DRI SE B
SRATTER R I AR A IR PR B Y g, T
e (DN BCEF R S
S=[u i du/dt di/dt P]" )
X PO IRIAESERS TO0 R ISR iFE 2 Al
7 52 B T 00 TP oA RS AN A PR TARIRZS
XTRRRAS, oA FORE R LB N g s i
X IRMRA, EEE R IR R LSRR
TAE, R RLER A RN )40 HT, 5T
SRR R TR 2, BIRT R 1K) RS L kA T
IINT o OIS VTRV ) 23 B 502 A 28 R ) SR RO Ll )
SRR 3) FTR
Sr=[u i du/dt di/dt P AS]" (3)
X St N EA TR FERE . T LU H
LB HRQEEL, POUEAREEE L, BT
BN Z Ak, BINTHEBE AS, X 52 B Hoth 52 m
KRR RIS, T EAREAE M H 1R AR .
1.3 REEXREREANBZHHAR
IR Z R I TR0 H Y, e T 2R
SN (R RN ) o RREEAS R (R0 sk, 75 2k
TEAN A AR B0 R IE B[R] R H 1Y, Xt 2R

I 2

B s 4T TOAFAE RSB AT LA & is AT
B, PR A DG W s A 1R i A T R 23 oA RO
o) 1 B2 A Y ) IR RR A as AT AR 56 VB X 1 %27 285
JIFIE A R AHLHI B s AT
1.4 ZERWHENAR

P28 T ] OC W s A IR 1) K ) 23 W ) fE e
AR SRR R, A 8 S0 H Y )™ T R
W, SAR/D A W b 2 E TR, Ak
DN SR (PR EG Jv, MR AE eV 1 S By
BATSAT, B TEiE R I s N B A7 R S5 A, 7 1)
LR, N SRR kI B4 ) I N SR T
BLLEA N 10 H T,

SRR TR R PR ARG v
FA ARG 7 8 R B R U I 4 2356 vk i
LR FR AN B ] 1 st

A/A AY
Ya Ya Ya Ya
D < <

Iy L
i Ya a'a'a" Ya (%]
< < < <
Dy
(01 Ya Ya

N N I~ T ~

1 £HRWH BRI EHE
Fig.1 Structure diagram of full-load test method circuit
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Fig. 2 Structure diagram of synthetic test method
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Fig. 3 Structure diagram of MMC valves
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