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Tab.1 Parameters of photovoltaic cell

I TA] B e B P,/kW
07:00—08:00 0.538 1.287 32.53
08:00—09:00 0.862 1.947 250.32
09:00—10:00 1.862 1.578 497.65
10:00—11:00 1.889 1.477 720.15
11:00—12:00 1.999 1.299 938.48
12:00—13:00 2.034 1.251 1060.40
13:00—14:00 1.886 1.141 1144.70
14:00—15:00 1.906 1.141 1123.60
15:00 —16:00 2.119 1.474 1087.90
16:00—17:00 2.016 1.507 945.96
17:00—18:00 1.884 1.732 751.95
18:00—19:00 1.537 1.654 473.51
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Tab.2 Results of different probabilistic
power flow calculation methods

W KW HREE R AR
Bomi mmr w0 ez s mms MO
1 1.0500 0 1.0500 0 1.0500 0 0,0

2 1.0500 0 1.0500 0 1.0500 0 0,0

3 1.0700 0 1.070 0 0 1.0700 0 0,0

4 09894 0.0017 09855 0.0017 09847 0.0017 0.48,0.08

5 09854 0.0019 09828 0.0022 0.9821 0.0014 0.33,0.07

6 1.0044 0.0015 1.0023 0.0017 1.0018 0.0010 0.26,0.05
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Tab.3 Convergence speed of probabilistic
power flow calculation

AR RORE ¥ b2z BERAK
1000 0.9365 0.4175 0.176 8  13.391x10?
3000 0.964 8 0.426 3 0.1553  6.651x10°
5000 09757 0.4262 0.0788  2.615x107
7000 0.980 5 0.4261 0.0782  2.194x107°
10 000 0.980 7 0.4261 0.077 8 1.826x107°
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Tab.4 Results of probabilistic power flow
calculation under different conditions

ZH Casel Case2 Case3 Case4
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FL S s BR vk 4 0 11 13 99
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Fig.1 Probabilistic power flow when distributed
generation power factor is 0.93
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Tab.5 Comparison of calculation time between
different sampling methods

AR WAERE W ARiER ERRE ITEEE /s
HEMFE 10000 1.0129 0.0130 1.2834x10™ 312
HEFHE 61153 1.0125 0.0132 1.2834x10* 1972
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Probabilistic load flow calculation based on combination sampling

for power system containing distributed generations
PENG Hanmei,CAO Yijia, HUANG Xiaoqing, LUO Cong
(College of Electrical and Information Engineering, Hunan University,Changsha 410082, China)
Abstract: Since there are multiple random variables in the probabilistic power flow calculation of power
system containing distributed generations,a Monte Carlo simulation method based on combination sampling
is proposed , which applies different sampling methods according to the different characteristics of random
factors and considers the influence of random line fault. A probability distribution model is built with
the random factors as random variables. In order to reduce the variance and improve the calculation
efficiency, Latin hypercube sampling is adopted for loads and distributed generation outputs,which have
continuous probability distribution, while the improved importance sampling method combined with Latin
hypercube sampling is adopted for random power source and lines faults,which have discrete probability
distribution. The sampling models are established for system random variables. IEEE 14-bus system and
IEEE 57-bus system containing distributed generations are analyzed and results show that the proposed
method is effective and has good convergency.
Key words: probabilistic load flow; distributed power generation; combination sampling; Latin hypercube
sampling; importance sampling; models
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Status and prospect of state estimation for power system

containing renewable energy
ZHAO Junbo,ZHANG Gexiang, HUANG Yanquan
(School of Electrical Engineering,Southwest Jiaotong University, Chengdu 610031, China)

Abstract: As the renewable energy sources are integrated into power system,their characteristics should be
considered in the further research of power system state estimator. The processing of system topology and
the methods of system observability are reviewed. The grid-connection models of renewable energy sources
are classified and introduced while the state estimation methods of power system containing renewable
energy sources are classified and introduced according to the grid-connection modes of renewable energy
sources. The research status of traditional bad data identification is summarized,based on which,the
problems existing in the bad data identification of power system containing renewable energy sources are
analyzed and the possible solutions are proposed. The research directions concerning the modeling of power
system containing renewable energy sources,its state estimation algorithms and its bad data identification are
prospected.

Key words: electric power systems; renewable energy; grid-connection; models; state estimation;

observability analysis; bad data identification
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