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Abstract: Aiming at the voltage stability issues caused by high-penetration renewable energy integration, we put forward
a generalized operational short-circuit ratio (gOSCR) assessment criterion for multi-infeed systems. Initially, a com-
plex-variable power flow model is constructed for renewable energy station multi-infeed systems, which analyzes the
block-diagonally dominant structural characteristics and positive definiteness conditions of the Jacobian matrix. It is
demonstrated that the positive definiteness of the matrix under neglected phase angle differences and line conductance can
equivalently serve as a positive stability criterion for the system. Furthermore, we establish a quantitative mapping rela-
tionship between the gOSCR incorporating nodal voltage magnitudes and the voltage stability margin, rigorously proving
that the threshold value (which equals 1) for this index constitutes a sufficient condition for the non-singularity of the Ja-
cobian matrix. The results indicate that eliminating voltage phase angles and line conductance does not significantly alter
the singularity characteristics of the Jacobian matrix. Moreover, incorporating voltage magnitude effectively improves the
conservativeness of the traditional short-circuit ratio indicator, and voltage stability assessment can be realized when a
critical value equals 1. This provides a novel theoretical foundation for evaluating voltage stability in weak grids.

Key words: generalized operational short-circuit ratio; multi-infeed; voltage stability; Jacobian matrix; positive stability

matrix theory

0 35

BT DR RE YR IE L L ) T AR TR AR RN KL
TEMIZ ) 2 A RS R EE R0, 55 B O
FggH M A T B SRR E R R BUA ALY B
LA R SO R RE P, (ERIRTHR BT
PRI A IR, HrREIRIZ v AR 55 HU 0L T 2

ESRMTIB: EMHLA B AR A "R E (B311DS24000X) .
Project supported by State Grid Zhejiang Electric Power Co., Ltd. Science
and Technology Project Fund(B311DS24000X).

PR S SCHERE BRI, eIk 5 R R B
SR R E AT ThRE . X R TR
REUR 2 1t N\ R 4t i IS A e HLERIE TE F) 0 BB
WU 2 St ) RS B R AR 2 PR A B L
5 RGP mAFTE VR B UIAH DR B R 97 32 22
R ARZ M AR5 R R R AL A 0 L IS A 2 3
AR, AR RT LR A S PR R R A oy
A R PRS00, T A B R 2 K T v g A
B U AR T T AR GU T s A7 AL P HE U ] i B



KGR, EOk, BURIK, SR )T SGBAT R BUAE FUR AR E S B b dE PR 2> A 93

SRR R BRI T “ PHATILAC " SRR HEAT E B .
BARMT S, SCER[IT3RM 7 2N RS 1A
it s B PET S RO T, 8 A T R R Y 52 4
FRACA AR 4 B 5t N 22 G BEL B DU 50 )40 1 i 28 22 iy
0. FEMLEEAN I, SCHR[12]03E — P i Nr 1 A
i 2% 0 = I BV f L (line commutated converter
based high voltage direct current, LCC-HVDC) 5 H,
JE U5 4 8 R B HL (voltage source convert-
er based high voltage direct current, VSC-HVDC)ZA%
TS AE A B S S SRR, RS
7 T B ST 0 2 BN R G AR E M
FALLIR R

AT 73 W 759 A7 AE TH 55 2% P v 1Y) )
A, PRSP B RN S R .
I, SCHR[1302 T e - o DI T LR % F) 85 A e 12k
S5 bR M R BE B SEO AT, R T A
PR T 278 3 1 s TG DA 3 ) SR A0 I R R Y
BRI OELS . Z Rl BERE S
A SRR T AR R S BT U 2 Il R
Gt (ESLPISHEZES, FETRECHE MR U
P L0151 55 2 43l N % LU U1 AP A 4R bR, TR e
HAUERE I AT SR PR O E AL, RO L
PRS2 P L AR E PR B T A

N B AR R S A 0 TP Al 0 VA T B A A A
AEFTE SO RE IR St SEPRIB AT RAE, AWFARET R
A ARBCE I 5 IERE RS, M T 23 R
Gt AR E RO AT 70 U . BT LB IRAELE, ™
FEARUE 1 TH K SERRIEAT T UGS AT R EEAE
JEASE o T B E e . gl i g R T
Simulink & ¥ 2 30k R G0 B, B0HE T BTk
FFE ) A

1 T~ XE1THE R Em

SCHR[I8TER X 3T R /N T HUAR € 1) Bt 17T
X I8 47 f #% b 8 #5 (generalized operational
short-circuit ratio, gOSCR, dgoscr) LA A& X B AR AR
G KW IE ST LIS AT 55 B Ll (critical  generalized
operational short-circuit ratio, CgOSCR, dcgoscr), B

8,05k = min(4, (diag(U? / P)B)) (1)

g
K

plli

K (@, + TN +1
e A EERERRAIEAE s diag(-)2 X £ HE

2

5CgOSCR =

Ui W& S EIEE; PSS TR AR B A
R S FAVERE; Koips Kpui NBUAHIA PI
BEHISEG  NEBKEEPTL;  wo RASH T,

Sgoscr X 15 2 I FL A 00 P 28 it 25 5 DA A i 4
iR, M dcgoscr M) F B AR 285 H| S H0k 2,
P 3 AT A8 RGN TR e i 4
# OgoscR>0ceoscr» W Z R G /N T it w; &
0208cR<Ocgoscr, NWZ ARG /N T RFE

INTHAR T RAELR B T U, R St A
R Hr RGPHJERFE, TP A2 A7 76 ) B L
FOEMEIE o NS R R E B B Dy
Sk, MECLHERR AL A A 2SN K R LG AR e
PERIVER . BICASC N A e R, E T 1
TR SEBRIZAT TOL T XOE AT 50 2% L 4 br ) 3&
P, JE ORI — SRR

2 RS IMARGEE

YR Kron FEMMERSIHTREIRZ BN RS
P E AL, DUE T8 /s A e ) LIS AN 23 B
KRR [R5
21 BHEIBEMEFE

B 1R M R B, o 2R Re R il
Ir) o 5 F N T2, S T AR R B 10 IR 1 A
A3 L R R L A S RS R T RS E
oy, SR R PR .

Bl 1 RS BT SR RN

I U Yoo Yoo [U
PR k] P
IG UG YGR YGG UG
KA TR U 3R E T AR, s R,
G 7 ARG REIEIAG 1T SR FUFRR;  Yrr N R
G FYUNHERE ¥ 0 AT B TR BT R B R, R
B P S 2R s, o R AL E R T R

T

Bl A2 L Ry s s =
Fig.1 Local schematic diagram of the AC grid
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