R0 & AA a0k

Automation of Electric Power Systems

DOI: 10.7500/AEPS20171112006

Vol.42 No.16 Aug.25,2018

MMC-HVDC % BB £k 8% W it 3E [5] & &% F& I BE /5 3%

WA, H

o, TILE, X\WHE, I

GO RSB TR, W4 Kb 410082)

WE. RET AL TR ST THRENSEALRMMCHVDO) #r & & 5% X% 3k F & #% &
MPE Tk, B 5 MMC-HVDC & % & M) & 3% 3 B T 69 & R 20 3%, 3% 9k 7] /6 99 a8 3%
MMC # #) 2R3 5 5] 5 2 A RLC % B b 3%, 5F 28 )5 42 6] Wk MMC 47 4 F 8L e eh 3 N, 4 o )
RLC B W B —Nnds v 5 KGRI RLC & 3% 65 R Hr A vh B 4F 1, 5 3 3R W5 MMC F
BB AR ORKAARZEN AN E;REANARGHER TN EOHRETEHRREIES, ZF
ERRM T LR B e E. LRSI REEEYm, TEAMNZT.RETUEGTER, A
PSCAD/EMTDC $# 3 7 21 & -F 4 MMC-HVDC A8 , 5f 3 A7 32 # Il 36 5 s #4745 &, Bk

THA M,

KEIE: AAHM B AL, WK ENIE, BRI b FRhAS;: FRT NS

0 3l

ST AL £ AR g8 1 = R B (MMC-
HVDO) %ii L 3 48 305 4F o 43 21 1ok & e, I 78 [ 9 4
V2 SCbr T R A5 20 0 - U e S iR
Tt 78 G5 0 B St e 1) TC A o H T U A R kB —
K A 2 1 PR T A s AR A 43 TR
ME X T SR T OB 2k B R AR R T R G R R
A ) C00 AT R B AT A5 b ek s I B B AT v A
S, 0T L O I A HE B DA R PR R R e B TR
EFREMNTERE XL,

MMC-HVDC % %t B i 00 ik fe 3 22 40 45 W ¢
WO | PP 422 b I A R U S B B 3 2T,
LA Sk BF TN B4R T VR 22 U A I R
PO EBESNSNE ATEE EABRMESEL.
O3 BT — AR A 4 1% 119 S5 5 A% AR 5] 5 L (] B R
T LR e SRR I B H T B S R 2 i BB
M) AT O I R A e I A IR R A T s 5 K
B a5 22 ) AR 3R — UK I B ) 2% O T 550 28 B 10 e s B
B — B R B AR P OR L BRI ER R
S B DO (X T e R A AR A AT
T S TR S R X 17 () R, X6 1 K BB S I A AR AT DT
28 I 1 4% BsF 2 TS D 1Y) [ AL, O L0 K B A2 AT
WA B R A AR Rl i e R S A B

i1

M AE B H . 2017-11-12; 5= B #. 2017-12-22,
LR B8, 2018-07-24,
BRAARAFLELFTIHRAB (51677060),

148

i 4 o8 A VAR ER R =/ ey = N o el O Ul
BT T B RS S T TR, DY A g
Ko AR U 2k % & A I I D) 1) H
FHL O A5 BT A e R T B 2 0, O R I 11 e
BRSO — T B R B AR R R R
BRAINMG ) 25 B 4% 00 47 B b ) 25 L &R G 180 g B
B XoT L U 2 I S 0 B B R SCR (17 14 e T —
R A A A0 53 T B A I B S A O 9 (EL R T R
RO L2 L AR

5 H R PR AR e 2 (VSC) M He L B B Ak £ 1 7 78
et (MMOC) AT 2 A 2AF 28 H 28 (5 10 30 00 SR FH Fi
ZEA 42 AN BT A I A S TIBR AR
BZRGEH ., AL MMC-HVDC £ % K #F 5%
BETH L 3 A 43 B JEL T O 0 4 S A ) A R O B L A
B I 5 9 8Lt MIMC ) 19 0 25 8% 43 51 45 %k RLC
PR L I L I 0 )R 1 OB MIMC b B T A e 4
AR A RLC ER I H 42 {15 — A0 B Fi
SRIGAR H RLC ML B% 9 2 B A g 1 5 v, @t Sr 7
MMC-HVDC Z 4t B i ) 50 32 b Ja 1% i B 0 XL
e % BRI BE vk . AR SC iR JE 7 PSCAD/
EMTDC T 7T 21 H-F# MMC-HVDC # # i
T B IE, 25 R & B, 2R Fl MMC-HVDC % H 4%
S O i A [+ A e I 00 B 3 6 408 o i s AT v A
R0 B, O HLEL A 5 RS B

1 MMC-HVDC % & F= 4 #7

MMC-HVDC £ % — 8t %% 3 00 36 3 o | 86 28



)5 7 30l K L R R B A . UM R G AR A
O 0 s 0 1 b R PR UE B VR BE R IE L
JE R R L A B o XA R B Lt 4
BEL 42 by 150 28 T g v e o 425 ol L 922 3 6 b 7 =X, O
422 1 7 =X A SR FH e BEL =k Fl 2 A7 42 b oy =X
AR S A B UMY £ G5 7E 28 U SR AL T H 4T 28 i B
Fz 3 75 2T A O 0 B AT O R B O G M
AR A B ALLAC =M HE IR L ..oh =4
FLJE, CB1/CB2 A b i &%, T A R #%. L,
R, 43 ) Ay 4 M v SRR 42 b LB

MMC %5 ¥4 o1 = FH 7S 07 B 4L a8 A B
Ao DT COURBIERN , KM ME 1 iR,
L, o = A0 o B 2R, B F T /E R, MMC 4 A
o 2 M BT FE A n A TR, ok 4 4 1 0 R 2L TR

U MEE
SM1 \ SM1 \ SM1 \
- SMz\ . smz\ - SMz\

- SMn | EJSMn‘ FSW

E ;Ml \ % ;Ml \
. sm2 | . sm2 |
FJ SMn | FJ SMn |

B 1 MMC4#
Fig.1 Topology of MMC

,,,,,,,,,

TFREHA B ARYIBR B R TR AS . S 6 T,
TEiE B, TR A T AR, F B R 25 B0, il
FHEU Y T, @ik, FREBRBE AW WS D, 55
B HAFOIBRIRAS i L R o R RO TR
A UL A B A2 O 4 327 HL U e 32 3 0 19) L
T, A5 R I 1) S D
1.1 BRIE 4T B A

DL B E B 42 b R ), MMC-HVDC & 4t
LA 0 i R 3 AR A R = A B B O MIMIC A B
I B A e P 25 R T R s @ MIMIC Bl HL
P [ e B K | s (IO NE Tl i R U
Q@MMC 85 H 7 28 i W 6 #% 2h 18 2 J5 (A7 FR ik
i) Ji5 ) %) FRJER R FE e R . AT, MIMICT, MMIC2 1)
25 FH MR B R e H 2 e M B S S
F2 b 50 B HR 18, AR L 2 R IR X AR R
RN A AN B A B P TR MR R Y K, R B
eI A B A G M RUR A R4 (IGBT) 7K 3%
ARG H T 2B OB Bl MMC $5 il £ 48 )2 b i

AR .5 MMC-HVDC iy F 28 e 0 =l [7] 25 i B 36 05 vk
B e o, — M 72 T R0 2 B o] 52 B, B MIMIC HE 2
HCHL BN 2 Fras LRy Shad P FLRH.

*************************** Udc,P

%SMI‘ ;ism\ ;ESMI‘
ii,SM2‘ i;"SMZ‘ i:"SMz‘

I [ ‘\
EECIEECIEE I
| ! H =
3. 3L 3L !
| ! |
 — | |
:
A1
S

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2 Bk MMC B & A B E B

Fig.2 Single terminal MMC capacitor discharge circuit
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Two-terminal Asynchronous Fault Location Method for MMC-HVDC Transmission Line

YANG Yachao, HUANG Chun, JIANG Yaqun, LIU Penghui, TANG Tao
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: This paper presents a new two-terminal asynchronous fault location method for modular multilevel converter based
high voltage direct current (MMC-HVDC) transmission line. Firstly, by analyzing the current path of the MMC-HVDC
system under line fault, the two side loops of the two-terminal MMC after tripping are equivalent to RLC series circuits. Then
the two-terminal MMC bridge submodules are put in, which provide initial voltages for the RLC series circuits. According to
the zero-input response characteristics of RLC circuit, the maximum value of the capacitor current and the corresponding
capacitor voltage of the two-terminal MMC submodules are obtained respectively. Finally, the fault distance is calculated by
using the asynchronous measurement data. The method does not depend on the initial capacitor voltage and is not affected by
the transition resistance, and the fault distance can be measured repeatedly which can improve the reliability. A 21-level MMC-
HVDC model is built by PSCAD/EMTDC, and the simulation results show that the proposed fault location method is
effective.
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