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Protection novel scheme for flexible DC line based on boundary current
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Abstract: More and more attentions are paid to the protection strategy for the MMC— HVDC. Due to the difference
between the mmc-hvde and traditional HVDC, a new flexible DC line protection scheme is proposed based on the
boundary current. Firstly. transient characteristics of both ends of current waveforms are analyzed when various
types of faults in HVDC lines occur in different positions. It is noticed that the line current in the rectifier is signifi-
cantly greater than that in the inverter side during the transient process of internal fault. Comparably. there are no
significant differences between the two ends of current value at external faults. Secondly, a DC line protection
strategy for MMC—HVDC is proposed based on boundary current distance. Finally, the simulation and verification
of protection strategy are carried out on the 21-level MMC— HVDC system. It is shown that the proposed protection
strategy can correctly distinguish the internal fault from the external fault, thus has high reliability.
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Figure 1 Three phase MMC main circuit topology

i

fz: i FL £ B

B2 MMC—HVDC & % #% &« &
Figure 2 MMC—HVDC system fault diagram

B3 MMC—HVDC #£#¥&FE T &
Figure 3 MMC—HVDC single pole fault diagram

1E# 32 47 I, 38 MMCL il 1F B %5 #b B K
U, B3 i o U, = — U, s MMC2 Al TE 4% X
MR Uy, s XA R U,y = —U,, . BEEFZR
G A0 L L 5 L S T R IR T g 1) R R 2 R DR
e (BT 2, . B

Up] 7 UpZ

Zy
DA TE R 42 i o S g 491 s PR L AT R R
UnTET 4 Ca) s o 8 i OB PR RHL N R ¢, It FRL 3 A
I AR USR8 Ry oLy MR
Loy oZRBEPII TN Laer Lo s BB HUEON L3200
ARG A N R B MG A DA Py 33028 0 gy
MR P,

Tig =1 = (@)



5535 & 1 W (SR

T 30050 LU P LU B R 0P 117

(a) TEH R % T

R,»l Lm Lrﬂ Rlyz

(b) T 42 M e L 9 17 A ASE 7

4 BN
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AL I S UL B 8 A 6 1) R I A i D AR T 2k B
P 55 52 AR G 1 3 RO G L BT 4 () AT
ORI A B 0 320 55 L 3 A 0 L O
( U, —U; U, —IR;

I = = -
& Zpl Rpl + ]wL pl
3 (2)
I o U{ - Upz o IfR»/ - Upg
L Zy R, +iwl

3 (2) 1R U 2k % & A TE A 42 M AR I 8 O A i
e 37 S PR 5 B S AR OC BRI
N A N AR Eﬁ,‘bﬁﬁﬁglyiﬂ:ﬁ
WHE U, S8k TR, FAHX KN, 948
A3 B3 0 A L A /DN B e T S 2 AR ) Y
PR AFE YT Z 0 MR T ] PR T R S R
LR 5iZM L HE K U, BRI RN, 2R H 9 i
A5 1Y 1 5 o, O A8 AR T ) A B, B A LB R
WA 55 3 s L B PR R 2 TR U, I 5328 )
MU T o R SACMEL S OO 52 9 2R 4 [ I ] 62 06 50 A
BV
1.3 1R8] %3 B # B2 5 1 43 4

MR K AR IE B B B S R ) A 5 AR
)48 3285 P ) A R 5 e R ST L
K5 frzm . IF i 2 v T T G 9 D R L 4
SR A YA o [0 2y AL i T 28 R

LU BR R e A W T L B B ) 43 T R % TR 5
PP 7R » 8 3 i PR BT L B8 A8 AT R T HR i F 2 i
Ty HHCH, AL T BROIR A 1 TR B el T L A
R DAY R AR A D, AR B R i L T

TEAIBATHY TR B AL 7 A i R AR I o 2k i PO
B AR B TR N A I BB L 2 DR e

A

[\z
FW’Y‘\_/\/W_D—UIZ

SMI

B 5 A5 4E % b %

Figure 5 Pole-to-ploe short circuit fault diagram
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Figure 6 AC system circuit fault diagram
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Figure 7 DC ground fault in converter outlet diagram
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Figure 8 DC line protection flow diagram
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