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Fig.1 Control block diagram of PSL
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Fig.2 Control block diagram of SRF-PLL
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Electromagnetic transient simulation study on transient stability of AC power grid
with non-synchronous machine sources
LI Xiaodong,XU Zheng,ZHANG Zheren
(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract: With the increase of the proportion of both non-fossil energy in primary energy and electric energy
in terminal energy, a large number of non-synchronous machine sources are connected to AC power grid
through power electronic converters, which breaks the dominant position of synchronous machine sources in
power grid, and makes the original complex power system stability problem more complex. In view of the
transient stability problem of the AC power grid with non-synchronous machine sources,based on the elec-
tromagnetic transient simulation soft PSCAD / EMTDC,in the two-area four-machine system,by gradually rep-
lacing the synchronous machine sources with equal capacity, the trend of the critical clearing time of the
AC system with five influence factors, such as the proportion of the non-synchronous machine sources, the
control mode of the non-synchronous machine sources,the position of the non-synchronous machine sources
connected to the power grid,the fault type and the fault position,is analyzed by simulation. The simulative
results show that with the increase of the proportion of non-synchronous machine sources,the transient sta-
bility of the system is gradually enhanced. When the proportion of non-synchronous machine sources in sys-
tem is same,the distributed grid connection of non-synchronous machine sources can improve the transient
stability of their connected area at the same time. When the AC power grid dominated by non-synchronous
machine sources suffers from faults,the transient response is quick,the fault recovery time is short,and the
power-angle characteristic of synchronous machine sources is not shown.

Key words:non-synchronous machine sources;transient stability;two-area four-machine system;ecritical clearing

time; power synchronization control
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Table A1 Parameters of generator model

ZH B SR g
WoE A 900 MV A dZli BT X, 1.8 p.u.
e L 20 kv QAR X, 1.7 p.u.
AT ARIN ) K T 80s A4 A LT X 0.3 p.u.
QAT AN T H AL T, 045 QAT AT X 0.55 p.u.
AT AT R AL T, 0.03s dfx BT A BT x) 0.25 p.u.
ol R A I TR R T 0.05s QIR AT X] 0.25 p.u.
Gy GofB kI 1] 7 $H 6.55 Gav GuMPERTHHEH 61755
F A2 FERGEESH
Table A2  Parameters of excitation system model
¥ Kol ¥ Kt
eSO 200 p.u. i R G5 IR 1) 5 KT A 0.02's
il F T B VRmax 6 p.u. Jilih Fa s PR VRmin -6 p.u.
JilRE IR AAHB ST 0.038 pou. | RGP A 2K 4.54 pu.
RGP S % Ate 44 pu.

T A3 HAETEBRZKESEH

Table A3 Parameters of step-up transformer and line

S8 Hfl ZH il
£k PR 0.000 1 p.u./km AR R AR L 20 kV/230 kV
2 X 0.001 p.u./km AR BRI 0.15 p.u.
£tk B 0.001 75 p.u./km

RAM RBEIENSH
Table A4 Parameters of generator output
KRB HIUDHEIMW - LI D% Mvar it FEL IS
G: 700 185.028 1.03 p.u. £73.02°
G, 700 234.612 1.01 p.u. £63.25°
Gs 719 189.838 1.03 p.u.£0°
G, 700 234.132 1.01 p.u. ~£-10.28°
FAS5 GIEAIERINRAMESE
Table A5 Parameters of load and reavtive power compensation

WH HHHRIMW T ZIMvar

Ls 967 100

Cs 0 -297.917

Ls 1767 100

Cs 0 -350
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Table A6 Parameters of MMC

ZH Bl ZH Hfl
BUE AR 900 MV-A WREE AR I 25 40U 1080 MV-A
AT BRE 230kV WREEAZ 28R b 210 kV/230 kV
HE H 400 kV AR IR AR 0.15 p.u.
TR A 2kv M T AR A % 200
TR A 15 mF LREREE N 33.77 mH
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