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Fig.1 Topology of a wind power cluster transmission
system with AC/DC parallel connection

1.2 REBERHIRE
ARSCHIMEFE RGN 1 R, 3% g oK i [

AL, PR XU R AL ZE 2R R A R] 25 2 H AL (Virtual

Synchronous Generator, VSG) £ 1l , LA $ 15551 % 5L

OO BT AR S PR IR ) RUBE AR, 1

BT EE AT D 228 6 JRUH AT 2 2 2800200 1 A48 3R A 1
(i) 852 ) s PR R 354, B I 2 2% S XU AL 2L 7Y

AP, XUHL AR .

de,..

T =W,

Jo 2o pe p 6 —w)
vind " 1 wind wind wind L e ref

Joina = 2 Jinai oD ina = 2 D i
ieW ieW

Juinas + D
R U S

AP, =—Aw

Ko, PCC AN 0, RGN AR S %
{8 s Pty i R BE BE VSG 45 il 1A T RS
Jinas D ioa 739 VSG H2 ] XL AR A SE(ELAB B R
G BLIE R EL T is D s 73S 1 53 KB ALZE Y
i RECNBELE BB W R KGB LA E S AP, H
I SR A A D DR 5 Aw, A PCC R A
A 7, R KR 1] %éﬁ,sj‘?ﬁ 08
A 5 R AR
1.3 KimiifisEs

2 PE B R v A i vl T SR R - AR T
(Voltage—Frequency, V-F) ¥ il o VSG #=1il . % J&
B V-F ) 24 326 o D AR B 4 AR e % 2 2 iy, A
T 32 3 R GE B ARG E ™ PRHEAR SO 26 S 84 7
Ui R VSG # i , D) 33 A S R 160 24 I
Tia) , 226 g 9 AL St RS 2y

deSL‘S
dtdw (2)
Jom S =Pl P = D0, - 0,)

A o IR ST AN T, D, o3l R ik

%ﬁﬁmvwﬁﬂmﬂagﬁﬁME%ﬁp;b
KR VSG il 1A DI R S % (H .

2 ZREARTXEREHESRL
RFWAITIEHAIE

21 N-1REARTHIHREWATITE

N-1 J D)2 £ s fl I 28 4 ds A7 1 3 R o
e HE N=1 22T, kA 52 T il i 2 % B
FFCULF SRR “AC I Wik ™ ) ol B I i FL 32 e P 4 (LA
TR ER A G, REMIR BRI IE R BT,
ZE WL 5 1 2R 40 S U R AN 1] 2 TR o

2 RRMEEHNRFEEIRE
Fig.2 Equivalent model of system after AC line
disconnection
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Fig.3 Equivalent model of system after DC blocking
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Fig.5 Feasible region under synchronous stability
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Analysis of Power Transfer Limit for Grid—forming Wind Farm
Clusters via AC-DC Parallel Outgoing Lines Considering Multiple
Stability Constraints

DING Shaoyun', TU Zengze', WU Haiyan®, LI Jiapeng', WANG Liqiang’,
MU Teng’, LI Yujun'
(1.School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. Inner Mongolia Power
(Group) Co., Ltd. Inner Mongolia Electric Power Research Institute Branch, Hohhot 010000, China)

Abstract:Current power transmission limit analyses for AC/DC parallel transmission systems rarely consider multiple transient security
and stability constraints, which tends to yield an overly optimistic feasible region. To address the difficulties in characterizing the power
feasible region under multiple constraints and the ambiguity in power allocation in AC/DC parallel transmission systems, this paper
proposes a power transmission limit analysis method for grid—forming wind farm clusters in AC/DC parallel transmission systems
considering multiple stability constraints. Starting from the dynamic coupling mechanism of AC and DC transmission powers, this
method comprehensively characterizes the AC/DC transmission power operating region under N—1 security constraints, transient rotor
angle stability constraints, and frequency stability constraints. It then transforms the optimal power allocation problem into an analytical
solution of the intersection points of the boundaries of the multi-—constraint operating region, thereby enabling quantitative
determination of power allocation. Simulation results show that the proposed method can effectively characterize the power operating
region under multiple constraints and achieve optimal allocation of AC and DC powers.

Key words:AC/DC parallel system; power transfer limit; transient rotor angle stability; frequency stability; virtual synchronous generator
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