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Adaptive reclosure scheme of MMC-HVDC transmission lines using additional capacitors
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Abstract: For the MMC-HVDC transmission line after the faulty trip, there is no coupling relationship between the line
integrity pole and the fault pole, which makes the reclosing criterion based on characteristics of induced electrical
quantities are difficult to apply. Thus an adaptive reclosing strategy for MMC-HVDC transmission lines based on the
characteristics of additional capacitor discharge voltage variation is proposed. The additional capacitor is switched on
after the DC line trips to construct the mathematical model of the additional capacitor discharge and then analyze the
difference of the characteristics of the additional capacitor discharge voltage when there is fault and the fault disappears.
Combined with the difference, a new criterion for fault property identification of the flexible DC line is designed to
determine the permanent fault or the transient fault. Based on the fault characteristic identification method, the reclosing
of the line is realized. Finally, the circuit model is built based on PSCAD/EMTDC to verify the validity and reliability of
the adaptive reclosing strategy of the MMC-HVDC transmission line.
This work is supported by National Natural Science Foundation of China (No. 51877185).
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Fig. 1 Additional capacitor access scheme for
MMC-HVDC transmission lines
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Fig. 2 Equivalent circuit of capacitor discharge circuit with fault

B 2 1, Leg a2 C Bfh xl LR SR H R
AMEH L 20 BN C PN ues Reg
KRR P B . M2 BN R e S5 A BB 2




-32- @A &R B R

Mo st =0s IZIHMBABRN, N BAEC R
Heke, HHEAN Uy IR K 75 =0 N 215,
R E R B R R E VL), B LR &P,

d’u du
. (2)

LC— =+ R,

SR R L T L T R A A o R B ) A
o WO AL -

u,(0+) =u,(0-)=U, A3)
i(0+) =i(0-) = I,

WRHEHEE T Regn Logn C MSHEUARIH], WHES
BRI MR, <2, /L, /C I, HEEEI Y
KBRS AL R, IRG IR RIS AR, 24
Ry, > 2L/ C I, FERRILA LRI Je AFHR s it
M, FEL AT H ] 5 R T HE A A ) e T L 2
H 0,

M R,y <2\ Ly, /C I, HL I 10 2 A\
J, A5 3 HL AT L e, IS
u (0)a, 5
=——¢

]

sin(wt + )

C
o=\ w, -5

2L 4)

- o
[ = arctan( 5)

PS8 HEL PR s e, Ry e B O AP 3 1) 1E 5%
B, Horbsin(or + B) e (-1,1) 5 T e R AREL,
>0 ML e <1, B H R RN TR] ¢ el
At I, T LATS B HLZE s S5 KA A

U, <—— Yy e ™ =U,Ae™
@
4L ©®)
A= |—o
4L —R C
SRR LR /NS T8 P [ S5 LUK L A

BBPH Reg 1706 AR, X TR s, ht
M2 FELBELZE /N T M2 RURE, HOTH BT 2% S5 RO BB Req
B TR Leg /MIZ, NG T, i
P T v i HANAEAE R e B LI, A28 A
I T30 HEL J F R L S B K

MR, >2L,/C I, i 0 B A A

JO7, Ao 3 AT L T e, RRIE S

U
U, =- . (plem[ - pzeplt)
P, — P
(6)
R, (%JZ 1
P =~ T -
ZLeq 2Leq LeqC
Mt OB A, BARAAAEITR R AR,
oAt
o S~ 2P ™

P, =D
I o NRHFRG M2 0 W e <1,
HOM ¢ R A, 2O A Ay

At
e}’z

S22 ®)
P, =D

XSG HA(®), lfF 2 e e fe, H L, 5 R,
AR, LA H s e KA % X ()

[ R, 2 i A A R ) RS R M ) et
MR, SRk B A R Bk, R AT
LR RPNy NP N A2, iR I F A
5 R 2 T 5 A B o PR 25285 2 TR A — 5 R F,
Fe 728, SRR Bt e 25 45 2825 th I BH S (R s (o)
WG, AR I AR, I LB W e
2E, B0 A s B ARSI A TR ]
I T A5 P BELRN A5 A0 LB TR KNG R
1.3 HBEH R R MIAN B R 2SR B4 1

R G, BN R HL RN R
A AR, T L A ] 3 TR .

LBy

Ki(r=0)
1 Leq
.>( Y'Y Y
fc(f)T
+
C__u, Req
_ .
|
«— 1]

—= icL ([) =g+

3 HREIH K T FR A R [ B S A R

Fig. 3 Equivalent circuit of capacitor discharge circuit without fault
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Fig. 4 Flexible DC transmission line adaptive reclosing process
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Fig. 5 Capacitor discharge voltage waveform when a fault

occurs at the beginning of the line
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Fig. 6 Capacitor discharge voltage waveform when
a fault occurs in the middle of the line
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