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Characteristics of static voltage stability for distributed generation integrated into power system
and its impacts analysis
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(1. Yuhang Power Supply Bureau of Zhejiang Electric Power Corporation, Hangzhou 311100, China; 2. State Key Laboratory of
Power Transmission Equipment & System Security and New Technology, Chongqing University, Chongqing 400044, China)

Abstract: The integration of distributed generation relieves the pressure of environmental pollution and energy shortage, but at the
same time it could bring new challenge to the grid safe operating analysis, particularly the variation of DG control strategies may
complicate the static voltage stability analysis. The effect of integrating DG on static voltage stability mostly depends on the capacity
and control strategies of DG. Firstly, the equivalent circuit of external grid of DG integrating line is implemented and the analytic
expression of load voltage regard to the penetration of DG is derived, and on the basis, the load voltage and the PV characteristic is
analyzed under different DG penetrations. Then the impact of the different reactive power control strategies on load PV characteristic
is compared. At last, the extended line voltage stability index is used to study the effects of DG reactive power control strategies on
the line voltage stability index.
This work is supported by National Natural Science Foundation of China (No. 51277184).

Key words: distributed generation; power penetration level; static voltage stability; reactive control; load characteristic

PESES: TMTI2 SCERFR UL : A XEHRT:  1674-3415(2014)12-0008-06
0 2= FUIR L R R RIS A T LRI S T = 2R i, 1L
(==

Hh AR ) AN BT I

BEA PR BRI AN BEYS H Rk, AUk
Hi(Distributed Generation, DG) LAFAMA . 5 200R1 R 1%
SRR A A5 3 45 A e B ALK R R O
DG 7% DI A BE IR 53 H Y BEYR A1), ) HL Y

HEWHE: BRXAAMAFEAS (51277184); #Hfedw i
BREGZLEHFHABRELETRE A EHMAAA
(2007DA10512711209)

A DG MR Y IR EAUE 2 ik g
U, BEMTEAR L A S TEDIRNR ), 520
R AT AR R AT 2 DG ks 5]
i HLU S ANREAERFAE ST VR I, HL P v g
PO KA. DG # N\ HL R A L A A g 1 2 2
T DG AR R B RIUCE A
7 2O R A B A P 2R SCRRI9- 10187 5E T AN
[FIRAYH) DG AEH L BN G B D AR L o



A, A

A 2R HLAE N L R S VS AR e R S Wi -9 -

A U ASE PRS2, SCHR[11TX DG A HUR 1)
A L P RS A L REA T BER DAl . BEHE DG Z& )

ANWTHETN, L F AR R AR 1 5 R R
W HJERTIR SRR LG A BT AN R 5B TR R

FL P A PR AR R R, S R RS L s AR 1
5 DG FENRM K ZR. LhrisfT DG HAg—
TR RE Sy, H A3 S 5 M AR T
ARG hZPHT AN R 1D, DG R s
FEFa SR AN [, F F 1Y) L A 11 5 Tt AN A
), AFZIRAT SR A 237 H 3= s i) R AR e
PERIFE o

ARICEF XA R E TS DG & D Z ) %
2, ¥4 DG N BRI AN AT SRt r S (A 2
DG HL I 15 R R A, g iy 4 5 e I A7 i
MRS DG BIiE RN RIL . A RBIE %
N DG LM ERAS TR REE, RIS DG RAA
[F) TG Dy il SR m R A R AR PR . kA, B
SCHR[13]1H9 9 e 2k % F 1 38 € 45 A5 (Extended  Line
Stability Index, ELS#E] ™ % DG i N4k (1) FiL s
FaE AT, PO [T D4 il S ot v s A8 e
FRBRI5E I o

1 E0HhXARBEMEERERATT A
REITE

11 E0HhRNEABEBEMATSSBETE

% DG LM S R e S 2k . NS
. DG iy DGR ARG 5 RS B AP L 45
PRI, TR MR N AT E . ¥ 1(2) DG
TG e N, 5 i R R UL, TEAT
Rk ThES S DG AN IIZE S PogtjOpgs 7
Ty PrejQn Zy MEREEHPT. W 1)K,
TE A FERR RS 70 AT I P 2 B e LA g 3 1Y 4%
AT IR p S, B B2 00 R Rt Xg S5t
DAL BH T

UTE J_ B D * Plo,
IB/Z B/ZI %[)G

(a) JR A

RA +JXA RAI+JXH U/

(b) LR

1 SHEREBENBRAYINNEE
Fig. 1 Equivalence of the branch integrating DG
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Fig. 2 Equivalent circuit of the grid integrating DG
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Fig. 3 Variations of load voltage with the increase of DG

penetration
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Fig. 7 PV curves under different reactive power of DG
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