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Fig.1 Flowchart of comprehensive power grid
risk assessment considering transmission
line failure characteristics
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Tab.2 State data of Lianbei line 1

ARGy MEREARRC HORMER | ARGy EREIEEC EOEMEER
2002 10 0.104 2008 23 0.238
2003 14 0.163 2009 10 0.213
2004 12 0.184 2010 18 0.308
2005 11 0.108 2011 10 0.089
2007 13 0.150 2012 12 0.106
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Fig.2 Lianbei line | failure probability distribution
predicted based on cloud model
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Tab.3 Predicted failure probability of major
transmission lines
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A /(K -a™) K /km  fH/(K-ah)
B T 26 0.168 1 45.626 0.076 7
Rk 0.1294 55.338 0.0716
W4 0.1502 67.431 0.101 3
w4 0.1189 51.854 0.0617
T £k 0.1188 74.745 0.088 8
ST 0.139 4 76.643 0.106 8
Jbi 14k 0.1345 105.281 0.141 6
BRI & 0.1476 45.103 0.066 6
ik 0.1411 118.796 0.167 6
WY & 0.136 4 68.920 0.094 0
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Tab.4 Values of different transmission line risk indexes

LA — R o
ik WREEBIIEE R R e
Bt 146 14336 0.0723 0.0486  2.7448
HESE 15.478 8 0.0151 0.0314 1.7216
PR 8.016 8 0.079 9 0.030 6 1.3374
A = 0.809 9 0.006 4 0.0148  0.6294
I B 5.630 4 0.009 9 00115  0.7097
I 5.8813 0.014 6 0.014 1 1.007 4
devs 14 2.606 1 0.013 4 0.0178  0.8288
RS 2.1985 0.006 6 0.006 3 0.4300
ik 3.637 1 0.0779 0.0272 07176
o 2 22857 0.0109 00137  0.5692
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Tab.5 Weight of power grid risk

assessment index

WSSV BURE EOAE AARE
UiRGEIEN 0.295 3 0.25 02726
WA EYRE 04125 025 03312
H R ik B 0.1375 025  0.1938
T FE AL 0.1547 025 02024
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Tab.6 Values of comprehensive transmission
line risk index

LEEAFR WRMER (R -a™)  HL R XU ZE A FE AR I
Bt 1 & 0.076 7 0.979 8
Rk 0.071 6 4.580 6
W14 0.101 3 24893
W4 0.0617 0.3532
T £k 0.088 8 1.684 6
]k 0.106 8 1.8153
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THIR T 0.066 6 0.690 0
ik 0.1676 1.168 2
BYET & 0.094 0 0.744 8
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Power grid risk assessment system considering characteristics

of transmission line failure
WU Weinan', YANG Jun',HU Wenping?,ZENG Zhili',YU Tengkai’>,LIU Pei'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. State Grid Hebei Electric Power Research Institute,Shijiazhuang 050021, China)

Abstract: The random and fuzzy transmission line failure impacts severely on the operational safety of
power grid,for which,a comprehensive risk assessment system with the consideration of its characteristics is
proposed. A transmission line failure probability prediction model is built based on the cloud model,which
generates the normally distributed clouds according to the data of transmission line state assessment to
predict its failure probability. Based on utility theory,a comprehensive risk assessment index system is built
for power grid,which includes the general load loss,potential cascading failure,voltage limit violation and
system stability ,which is used to scan the operational weakness of power grid. With a real power grid as a
study case,the effectiveness and practicality of the proposed assessment system are verified.

Key words: electric power systems; electric power transmission; forecasting; cloud prediction model;
utility theory; risk assessment; analytic hierarchy process; entropy method; failure analysis
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Power control method for autonomous microgrid
WANG Xubin, LI Peng,DOU Pengchong,ZHOU Zeyuan
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University,Baoding 071003, China)
Abstract: Traditional droop control can hardly realize the accurate power assignment in microgrid because
of some influencing factors,such as the characteristics of line impedance,for which,a strategy of active
power-frequency (P'-f) and reactive power-voltage differential (Q'-dU/d¢) power control is proposed. The voltage
compensation control method based on voltage amplitude variation rate (d U/dt) is applied to realize the
accurate reactive power assignment while the system voltage is maintained stable in a certain level and the
dynamic performance is insured. The small signal model analysis shows that,the instantaneous system
response is greatly affected by the coefficients of control equation and the rational parameter design
improves the dynamic performance of system. Different system states of autonomous microgrid are simulated
and analyzed,which verifies the effectiveness of the proposed control strategy.

Key words: microgrid; Q'-dU/d¢ control; voltage control; compensation; power control; droop control
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