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Electromechanical transient-electromagnetic transient hybrid simulation of AC/DC hybrid system
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Abstract: Large-scale High Voltage Direct Current (HVDC) cross-region transmission and AC/DC hybrid transmission
make the dynamic characteristics of power system more complex. Simulation is a powerful method for studying AC/DC
hybrid grids. Electromechanical and electromagnetic transient simulation has been widely used in power system simulation
analysis. Electromechanical transient simulation can use large-step to simulate the components of power frequency with
infrequent switching, so it can simulate a large scale power system. Electromagnetic transient simulation is suitable for
modeling the components’ details considering frequent switching in the small scale power system by small-step. Usually it is
a contradiction between system’s scale and component’s precision in the simulation. In order to analyze the influence of
HVDC system control model in hybrid power system and combine advantages of two simulation methods, this paper
establishes a large-scale AC/DC hybrid system in Advanced Digital Power System Simulator (ADPSS), which is developed
by China Electric Power Research Institute. The simulation differences are analyzed considering the detail modeling of the
pulse generator and the constant voltage controller. It is verified by the extended system based on IEEE 39-bus. It will
provide a more efficient and accurate simulation modern for AC/DC hybrid systems with a large number of power electronic
devices.
This work is supported by National Key Research and Development Program of China (No. 2017YFB0902000).
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Fig. 1 Two-area AC/DC equivalent model
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Fig. 2 Wiring diagram of HVDC system
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Table 1 HVDC transmission system parameters
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Fig. 3 Control logic diagram of HVDC
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Fig. 4 Constant voltage controller

WIRIBZEREN] 5o Pl

. U PEEL
Pl

YR

>
>,

5 ERITHI RS Usly 51
Fig. 5 HVDC control system Uy-14 characteristics

EIRGI AT, R D AT S e P 0 EOR
RS RO SRR, 6 KRS H A ) st
BAFAE 52 M. T DAA SR L A — F R
TR, B EARE SR AT AL ERIR & R AL
GrHire

3 REMMEHEZOFRAKRE

H, ) 2R GE AL H B 2 R A HE T A i R R A
LR N 20 7 7 SO o = - vl e N [0 7/ B S a8
h TR R 2% ) R SR ML T 2 RN RS
R RS0 A — AR, FF 2R
PRSI S SR IN AT e . DA, B
CHE ARG P b 2 OCHESL, ASCLL ADPSS &
BT B R, DA LRI 285 1R 5 (RN 155080 1)
AP AN T A I
3. 1 1bb|:|1ﬁ-—§:-?$<u 15

FRA PR ) /R AN R], 42 o] LICR A ] 11
ABR 50, AR SRR A R H K0 5 R G S5 EIT)
Ipidie ASCATN ) ADPSS JR&5 BT T
— b I T S A R A S D

WKl 6@, TERGHER, A ML
53 I ML 25 I 4% R FURGT A 4 P G 43 o R

TR AR W Z8 AT LI, F AL 25 9 285 1Y) 3 4
PSS, WK 6(b)7r; LEXTL LR A MY 25 3dE
ATOTECN, BN HUEET A I 46 (R A L i, 2
Kl 6(c)FTntY,

LA R

LA A
% %

() MR 7R R

T .
I /

e
s fl
(b) FLREAT A5 (7 20 BT FL 7 s 0 2 S L

/ \
/ | B &
Y s 2%
\ /

\ 1 7

() ML R A 7 L EL TG AT A% P9 208 A1 P
6 RESFEEZEOTERE

Fig. 6 Hybrid simulation interface diagram
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model on inverter side
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Fig. 11 Active power on the inverter side
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Table 2 Commutation failure data statistics
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Fig. 13 4-machine power system simulation diagram
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Table 3 Simulation time of different simulation modes
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Table 4 Hardware configuration of the computer
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