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Fig.1 Structure of photovoltaic power system
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Fig.2 Simplified equivalent circuit of grid-connected
photovoltaic power system
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Fig.3 Output curve of photovoltaic active power
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Methodology of transient simulation in time domain for DG and microgrid(1).

basic framework and algorithm
LI Peng',WANG Chengshan', HUANG Bibin?, GAO Fei’,DING Chengdi', YU Hao'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Energy Research Institute,Beijing 100052, China;
3. China Electric Power Research Institute, Beijing 100192, China)

Abstract: DG (Distributed Generation) and microgrid are featured with nonlinearity and randomness and the
transient simulation of their response characteristics in time domain requires detailed modeling of the
elements ,for which,the framework of electromagnetic transient simulation based on nodal analysis is adopted.
Different algorithms of transient simulation are introduced and compared. The modified augmented nodal
analysis is applied to extend the modeling capability of electrical system,the Newton iteration is applied to
obtain the solution of control system and eliminate the inner time-delay of nonlinear elements,the pseudo
Newton method is applied to enhance the calculation speed of control system,and the interpolation scheme
is applied in the simulation of power electronic switching. The initialization methods for the transient
simulation are discussed.

Key words: distributed power generation; microgrid; transient simulation; nodal equation; interpolation;
time domain
S
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Influence of grid-connected photovoltaic system on power network

CHEN Wei', Al Xin',WU Tao?,LIU Hui?
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. North China Electric Power Research Institute,Beijing 100045, China)

Abstract: The principle and features of distributed and large-scale centralized grid-connected photovoltaic
power systems are described in detail and the problems due to their connection with power grid are
analyzed and summarized:the power quality problems on harmonic,voltage and frequency;the islanding
problem;the problems on reliability and stability;the matters of grid benefit;the problems on load
characteristics, planning and  dispatch, distribution  automation,grid  voltage,grid protection,etc,based on
which,the causes of each problem are reviewed,as well as the research status and main solutions at home
and abroad.

Key words: photovoltaic; grid connection; islanding effect; electric inverters; security; stability; renewable
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