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Inverse time overcurrent protection configuration scheme for a flexible DC power
grid independent of boundary components

CHEN Tiantian, ZHAO Zhenting, LI Yinghong
(State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of Electrical and Electronic

Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: At present, the line protection of a flexible DC grid mostly depends on boundary components. This is not
suitable for a "mesh structure" flexible DC grid with no obvious boundary between lines. Given the problem of line
protection in long-distance transmission, an inverse time overcurrent protection configuration scheme independent of
boundary components is proposed. First, by analyzing the transient characteristics of fault current, the requirements of
protection configuration in different fault locations are determined. Then, based on protection requirements and using the
wave head characteristics of fault current, the resistance compensation coefficient is constructed to ensure the resistance to
transition resistance of the scheme. The action equation of inverse time overcurrent protection suitable for the fault
characteristics of a flexible DC grid is established, and the calculation and setting principle of time delay are determined.
Finally, the effectiveness and applicability of the scheme are verified based on the PSCAD/EMTDC simulation platform.
The results show that the proposed scheme can accurately and reliably identify faults and has strong resistance to
transition resistance.
This work is supported by the National Natural Science Foundation of China (No. 52207107).
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Fig. 1 Topological structure of VSC-HVDC

1.1 &EEMIEEEER

X T XSS FI I B 2R, IE. b2k
[MAATER G, B A AR S 34T RN, 1930 1
Sy RN O ARA> B AR IS i i 2R AR 45 M 5 LA
RGEEMM . AL EEIL T 240 A S H0E
AN 1B AT NG . DUE MR B ik A, iR
i Wb A A s Rk =R D) B,
(R A58 F BR L P S A B AL, EHIH AT A5 ik
s IR R . HIRIEE, WRQ)FR.

{Ufl +Ug = _\/EUf +21 R, (1)
I =1,
Uy = _\/EUf
Zo,+Zoy +4R, @)
22U,

fn= Zey+Zoy +4R,
K Uy~ L 500 s I p) 1B . S
Uy I, 5 BIbass O 0 MR . M U, A
W HT 2R PR AU R s R AP HBE: Z « Z, o
WA 1R, 0 R AT .
1.2 HPEITRIEIR

gy HH 2R B — TR AR R, A SRR T
BN R YR, AR R A T I R R )
LR R P o AT I 7 g e R 28 % v 1 R AR
rv A, W 2 Fros, S AT RS RETH
WAF SRR AT IR, B i, NS S 3



-50 - B 2GR 54

WIRIEAE, i
Fiwo

iy NSCEERHLNE, 4R3I (4)

Iy  Zo 4R,

O =—=—"— - —
i, Zyt+Z.,+4R; 3)
@:1_L:____§L___
i, Zoy+Zo +4R,
i k-1)Z,+Z,]
[
) M%+52-+z @
l81=1_a1=_( ) S Cl
K, +Z,

Kl oo B B R A BT A b i R e W e o5 Ak
T R R REG o B AINEEKIA R
Pt R S REG kb B 2R
Z, =sLy+Z,, s NRCERHIE, L R HEST
FHRAE, Z NIRRT

i R i

Zey Zeo
(D [l Jo 2D 2 [o ()2
2R,
@ (&)

B 2 WiSES R

Fig. 2 Peterson equivalent circuit
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Fig. 3 Schematic diagram of fault current refraction and reflection
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Fig. 4 Fault current growth characteristics
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Fig. 5 Schematic diagram of fault location and fault removal
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Fig. 6 Implementation flow chart of protection scheme
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