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Fig.1 Model of photovoltaic large-scale
grid-connected system
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Fig.2 Single photovoltaic grid-connected model
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Fig.3 Admittance equivalent method for single
photovoltaic grid connection
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Fig.4 Admittance equivalent method for multiple
photovoltaics grid connection
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Fig.5 The influence of adding AC branch on
system static voltage stability
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Fig.6 The influence of DC line connection on
system static voltage stability
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Fig.7 Flow chart of scheme for improving static voltage
stability of photovoltaic grid-connected system
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Table 1 Minimum eigenvalue-active power sensitivity of
different nodes in photovoltaic grid-connected access area
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Table 2 The minimum modular eigenvalues of the power
flow Jacobian matrix when photovoltaics are
connected to different nodes
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Fig.11 Minimum eigenvalue-active power trace of
multiple photovoltaics are connected to the grid
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Table 3 Eigenvalue-sensitivity analysis results of
multiple photovoltaics connected to different nodes
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Table 4 Analysis results of eigenvalue-sensitivity
for different access nodes of AC branch
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Table 5 Changes of eigenvalue-sensitivity at
DC line with different inflow ends
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Table 6 Changes of eigenvalue-sensitivity at
DC lines with different outflow ends
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Table 7 Minimum modular eigenvalues of the power
flow Jacobian matrix under different schemes
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Operational reliability evaluation of power system

considering meteorological impacts
CHEN Fan"?, XU Lang'?®, ZHAO Meilian"*, LIU Haitao'* , ZHANG Jicong'
(1. School of Electric Power Engineering, Nanjing Institute of Technology , Nanjing 211167, China;
2. State Key Laboratory of Smart Grid Protection and Operation Control , Nanjing 211106, China;

3. Zhuhai Power Supply Company , Guangdong Power Co.,Ltd.,Zhuhai 519075, China)
Abstract ;: Meteorological factors have an impact on the operating temperature of line, and the operating temperature of line is
closely related to line impedance and fault outage rate. The influence of meteorological factors on the multiple parameters of line
is not fully considered when evaluating the reliability of power systems. In this context, based on weather-dependent heat
balance equation of transmission line,the calculation method of line temperature considering meteorological factors and the real-
time capacity model of transmission line dependent on meteorological conditions are firstly studied. And then,the impedance
parameter model and the real-time outage rate model of transmission line are established, which are dependent on the line
temperature. Next,a power system operation reliability evaluation method considering meteorological factors is proposed based
on Monte Carlo simulation. Finally,taking the IEEE 14-bus and IEEE RTS96-bus modified systems as examples, the influence
of meteorological factors on the real time parameters of transmission lines including capacity , temperature , impedance , failure
rate,and on the operation reliability indices of power systems are analyzed. Case results verify the correctness of the proposed
operation reliability model of transmission line and the operation reliability evaluation method of power systems considering
meteorological factors.

Keywords ; operation reliability ; meteorological factors;line temperature ;line impedance ;line failure rate ;reliability evaluation
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Static voltage stability of photovoltaic grid-connected system based on eigenvalue index
YAO Jingzhou', FU Qiang', DU Wenjuan', YANG Jia®
(1. College of Electrical Engineering,Sichuan University , Chengdu 610065, China;
2. NARI Group Corporation ( State Grid Electric Power Research Institute) , Nanjing 211106, China)

Abstract: With the continuous development of renewable energy, photovoltaic power stations show a trend of large-scale grid
connection, but the disorderly development of photovoltaic grid connection induces the static voltage instability in photovoltaic
grid-connected system. Firstly, an equivalent model of photovoltaic large-scale grid-connected system using the equivalent
admittance of photovoltaics is constructed in this paper,and the impact of photovoltaic grid-connected system on static voltage
stability is quantified as the impact of photovoltaic equivalent admittance on the eigenvalue of the admittance matrix. It is
concluded that the decrease of the minimum eigenvalue of the admittance matrix reduces the static voltage stability of
photovoltaic grid-connected system. Further an evaluation index for static voltage stability of photovoltaic grid-connected system
based on eigenvalue-active power sensitivity is proposed. Considering the strong correlation between the admittance matrix and
the network topology of photovoltaic grid-connected system, the influence of the network topology on static voltage stability is
analyzed. Photovoltaic grid-connected schemes which can improve the static voltage stability are proposed from AC and DC
perspectives ,and it is concluded that changing the topology of the transmission network reasonably can improve the static voltage
stability of photovoltaic grid-connected system. Finally,based on a IEEE 14-node system example,the eigenvalue index and the
photovoltaic grid-connected scheme proposed in this paper is validated to ensure the static voltage stability of large-scale
photovoltaic grid-connected systems and promote orderly grid connection of photovoltaic system.

Keywords ; large-scale photovoltaic; static voltage stability; similarity transformation; model analysis; eigenvalue-sensitivity ;

photovoltaic grid-connected scheme
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