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Efficient Initialization Method for Electromagnetic Transient Simulation System of
Large-scale New Energy Connected to the Power Grid through VSC-HVDC
LIAN Panjie, LIU Wenzhuo, SUN Huadong*, ZHENG Chao, ZHANG Hengyue, TANG Yong , BAI Jiewei

(State Key Laboratory of Power Grid Safety and Energy Conservation (China Electric Power Research Institute),

Haidian District, Beijing 100192, China)

ABSTRACT: Power interaction occurs in the initialization
process of different components in the electromagnetic
transient simulation system of large-scale new energy
connected to the power grid through HVDC based on voltage
source converter (VSC-HVDC). This will lead to prolonged
initialization time, increased difficulty, and deteriorated
stationarity of waveform, which cannot meet the needs of
subsequent electromagnetic transient fault simulation analysis.
The article adopts the strategy for electromagnetic transient
initialization based on power flow solutions, analyzes the
interaction between different new energy equipment during the
initialization process, and studies the initialization method of
new energy stations based on clamp voltage sources. The
initialization characteristics of VSC-HVDC under different
control modes are revealed, and the initialization methods of
multi-terminal VSC-HVDC considering different control
modes are studied. To avoid power interaction during the
initialization process between multiple converter stations,
converter stations, and new energy stations, and improve
initialization efficiency, an efficient initialization method for
electromagnetic transient simulation systems of large-scale new
energy connected to the power grid through VSC-HVDC is
proposed. Finally, the full electromagnetic transient simulation
systems under different scenarios are established in the
PSD-PSModel full electromagnetic transient simulation
software for initialization, verifying the rationality and

effectiveness of the proposed initialization method.
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Fig.1 Typical scenario diagram of large-scale new energy
connected to the power grid through VSC-HVDC
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Fig.2 The topology of new energy stations
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Fig. 3 Response characteristics of islande converter

stations with clamp voltage sources
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Fig. 4 Diagram of initialization method for islande control
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Fig. 6 The initialization waveform of new energy stations
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Table A1 Electrical parameters of new energy stations

ZH L
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=GR AR A ER/MVA 100.0
SRR R 230/35/35
S ESRAT R AR Y% 0.011/0.0133/0.013 3
MU AE 35 75 5/ MVA 100
PN AE R 27 AZ L 36.75/0.69
RAMLONAS 35 T/ % 8.715

FT A2 TREMHENER
Table A2 Simulation scale of AC power grid

G E R B RN WA R/ G
ST B HL 0
1 BB 40
ik (B3 i h) 0
A f g 0
SRR HL 17
5 WieelE 14
LA EhA ) 12
HES b 12
SR 22
3 Wike 9
Bk (B3 Fufir) 8
HES b 8
AT AL 0
. Wike 0
B3k (EhAs Fufir) 7
A S 7

RA3 ZIRFENESSEMETHER
Table A3 Electrical parameters and control mode of
multi-HVDC

Homhigh s HARESH Hfl
L H AV 800
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BN TR 244
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M HLIE/H 0.025
AR L BB % 18
R TR
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EM R TR B 244
S2 TS /mF 30
M B/ H 0.075
AR A R BT/ % 18
el Fe ) 24
LR B RV 800
e 25 /MW 4000
A TR A 244
S3 TG HL A/ mF 30
M v/ H 0.075
i A8 5 3 B B/ % 18
P PR B UL L B TITIE)
FL H AV 800
WE A BMW 2000
M TR 244
S4 TP R /mF 15
I HLIE/H 0.025
i A S5 B B/ % 18
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