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Fig. 2 Topological structure diagram of
three-terminal ring DC
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1 and 2 at different fault points
Mk 1.3 Z AL £, Ab K AR R
1.2 Z LRI A LA E [ A 4 (b) B, Hiii
Ul 1.2 HUAR T 2 2 aed ARl DX ol i B DX

AHE I T B L 3 TR B PR P R i AR 5 5
BEEH LAY E 7 A EE w880 Y HL S
D5 T #8 R TE D7 18]

R ETT W2 1, 5005 ) 2y =1, i ik B R]
2 fy Kb HE R 2R % v A F RN, 1 H D7
AN 1 FR

R1 f, SBEREBREESE

Table 1 Each inductor voltage direction of the fault at f;

LA Uyn Uy U3 U3 U3 Uy

7 ) -1 1 -1 -1 1 1

ALk % 7 g L SRR L R 0 0k U L UL REOE
JrIEH @, ST BT (6) |
l,x=«a l,y=a
0= ;=0
K LRI Y R Ry T ARSRe, anXi(7) , 45
WA =1 It B I 7 IX B, 2 B8 0 v DT 8% 85 B 5 45
UK 1,502 TE T DB, R v % as A e Ji
PO R RSP S ) LR T e ) SR ORI

U - =1 (7)

2.2 ETFRBEEEENE SRR

S8 BB (P BN 28 B th T B
FEE 1 T, I 1 20 9 5 9 4 SR o 2 1
AN RS (5 ) TR A 2 B

A 4 P T 0 e L A P 25
S AT 5 R A P, I 5 B B i B R
FAY F A 1 1 3 4 o RT3 2 0 o, 3 LA
WO B AR B R P, TR, 52k f, b
KR A

| UMAXIZ l >| UMAXIS | ’ l UMAX12 | >| UMAX23 l
B

l UMAXIZ | >l]TH> I UMAX13 |

(8)

[Uyaxin | >Upy> 1 Uy |
MRHEL(8) , B A LR I T e S Bl «
lu, (1) 1>Uyy, (9)
MWk VRIS, B TE HU R o 1) BPT ) /R
P omlle b nid i, 18 5 02 BPLRZEH AT, 24
Wit S J5 b i A7 1 BB 23 7E (181 6) BPI
IR ] % Rk B e Ak AR BB RICR $5E

e B e
A BITH ]

E 5 BPIZEZHE
Fig. 5 Structure drawing of BPI device
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DC Side Protection Scheme of MMC DC Power Grid
Based on Voltage Information

TONG Wei

(School of Electrical and Information Engineering, Anhui University of Technology, Anhui Huainan 232001, China)

Abstract: Aiming at the problem of identifying the fault line and solving the over-energy caused by the rapid rise
of short-circuit current when flexible DC transmission system is in operation, a line protection method using the
voltage information of the inductor installed at both ends of the transmission line as the fault criterion is proposed.
This method determines the fault line and starts the DC circuit breaker by using the change of inductance induced
voltage polarity caused by the rise of current after the occurrence of short circuit. This is main protection. When the
main protection is rejected, the backup protection is started to determine the fault line and disconnect the line by
detecting the inductance induced voltage exceeding the setting value. Finally, BPI(Buffer Protection Identification)
is used to buffer and absorb the over-current to protect the whole fault line. A three-terminal ring flexible DC
transmission system was built on PSCAD/EMTDC to simulate the occurrence of unipolar short circuit and bipolar short
circuit. The simulation results show that the main protection can quickly identify the location of the fault line and cut
the line when the fault occurs, which improves the sensitivity of fault identification. When the main protection stops,
the backup protection can start to identify the fault line. The reliability of the whole protection method has been
improved.

Key words: DC power grid; voltage information; BPI; protection method
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