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Voltage stability bifurcation of large-scale grid-connected PV system
LI Sheng'?,WEI Zhinong',SUN Guoqiang', GAO Peng®,XIAO Jia’
(1. College of Energy and Electrical Engineering, Hohai University ,Nanjing 211100, China;

2. School of Electric Power Engineering,Nanjing Institute of Technology,Nanjing 211167, China)
Abstract: The numerical bifurcation software MATCONT is applied in the parameter bifurcation analysis for
classic 3-bus system with large-scale PV (PhotoVoltaic) power plant. The results of single-parameter bifurcation
analysis show that,system has an unstable Hopf bifurcation,harmful to the load voltage stability. The results
of double-parameter bifurcation analysis show that,when PV power plant operates with lagging power factor,
system has PV active power output with the maximum voltage stability domain,which can be taken as the
maximum PV installation capacity;when PV power plant operates with leading power factor,the system
voltage stability domain becomes narrow. The sudden drop of irradiance intensity may bring adverse effect
on the load voltage stability when PV power plant operates with lagging power factor;the more active power
the PV power plant outputs,the more serious effect it brings. The linear feedback control of system
equivalent generator angle velocity may delay and even totally eliminate the unstable Hopf bifurcation,which
allows system to take the saddle-node bifurcation point as the critical point of voltage stability for the great
expansion of its voltage stability domain,and also helps the quick recovery of load voltage when the
irradiance intensity drops suddenly.
Key words: large-scale photovoltaic power plant; grid-connection; voltage stability; unstable Hopf

bifurcation; linear feedback control; irradiance intensity

G S G S GG S G S G S S G S S v G G S O O S G S G G G S S S S Sy

(L3 % 5 T continued from page 5)

209-212. fE& &
[15] #REZE ik, EHT7 45 BT 28 s R4 Bk It % 8o fi EXF(1964—), 5 TR EA
X HL YRR ) T PR PR R TR R T R R A R [T). R TR R A B OHEREAESH WM BN E SR

2010,25(4):135-141. ¥ Ewskzbe S FETRGARL,
XU Yuqin,ZHANG Li,WANG Zengping,et al. Algorithm of B E 5 (1986 —), B . 7T & A H
> 7 —), 7, i , =

service restoration for large area blackout in distribution . . . .
§ L RRF AR RGO RENHA,
SR (1994 —), B, R B E N AR

g

network with distributed generators[J]. Transactions of China
Electrotechnical Society,2010,25(4):135-141.

[16] CIVANLAR ~ S,GRAINGER J J,YIN H.et al. Distribution THE &+ BRI A Bl B R AR R
feeder reconfiguration for loss reduction[J]. IEEE Transactions AL (1967 —),F L THhMEA HA
on Power Delivery,1988,3(3):1217-1223. IRF ML AXHTEACNZRAL B,

Online outage risk assessment based on k-th shortest path algorithm
WANG Zengping',YAO Yuhai',ZHANG Shoukui',GUO Kunya®
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;2. Industrial Automation of Shenyang
Power Supply Company of State Grid Liaoning Electric Power Supply Co.,Ltd.,Shenyang 110811, China)

Abstract: The accuracy of traditional load assessment method depends on the scale of fault assumption
and the computation amount for the corresponding load transfer is too large to meet the speed of online
assessment,aiming at which,the concepts relative to online outage risk assessment are defined and
explained in detail and an improved k-th shortest path algorithm is proposed to obtain all the power-
supply paths without loop. It carries out the security verification to further obtain the available power-
supply paths for calculating the power outage probability and power outage risk. Case study shows the
proposed algorithm can assess the power outage risk accurately,comprehensively and effectively.
Key words: electric power distribution; electric loads; outage probability; outages; risk assessment; k-th

shortest path algorithm
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