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Table 1 Parameters of wind farms

A Ui A

YR WA
Wil A PUAECEUER e s ma kY
Y s B/ B/MW 2 - 2 mes™)
(mes™) (ms") (mes)
1 23 8 10 45 27 15 1.6 7.0
2 27 40 1.2 4.0 30 15 1.8 6.0
3 39 50 1.5 3.5 25 14 1.6 7.0
4 114 20 2.0 4.0 30 15 1.7 6.5
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Table 2 Parameters of photovoltaic power generation
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1 23 40 000 15 707.1 0.95 0.95
2 45 35 000 14 695.5 0.90 0.90

L 10 000 YR Z2 455K BAHUAE % HL AR , 43901 2R
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Table 3 Comparison of calculation efficiency
among three methods

Sk ffids  HER ﬁ’-%mfﬁ ﬁ‘/ﬁzﬁ% if%
BEHE 2/%  wilEE O R2E/%  WHE/s

PR 1.6922 0 0.010 7 0 420.54
JECiiaaR:S 1.6950 0.17  0.0113 5.6l 3.78
FEMLI N RVE 1.6928  0.04 0.0109  1.87 3.92
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F11.000 , BIVAT 4 5 28 B s i BE R 648
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Table 4 Serious fault set of IEEE 118-bus system
B J T R A
8-9,12-117,110-112,75-118,76-118,

89-90,89-92,69-75,69-70,38-65,
42-49,26-30,25-27,11-13

IEEE 118 5 &5

% 1.0
£ 0.8
& 0.6
K 0.4
W)
# 0

1.658 1.662 1.666 1.670 1.674
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B1 ZE76-118 ZEMERHNATTRERRERLSH

Fig.1 Cumulative density distribution of load margin
after fault of branch 76-118
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Table 5 Probability index under each fault scenario

o T AL
RSt A,=1.660 A, =1.665 A,=1.670 A,=1.675
8-9 1.000 1.000 1.000 1.000
12-17 1.000 1.000 1.000 1.000
110-112  1.000 1.000 1.000 1.000
75-118  1.000 1.000 1.000 1.000
76-118  0.114 0.585 0.941 1.000
89-90 0 0 0.100 0.267
89-92 0 0 0.112 0.293
69-75 0.920 0.979 0.995 1.000
69-70 0 0 0.091 0.269
38-65 0.765 0.859 0.923 0.957
42-49 0.025 0.126 0.286 0.480
26-30 0 0.046 0.172 0.365
25-27 0 0 0.040 0.184
11-13 0 0.863 1.000 1.000
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Table 6 Ranking results of faults

T

WS A, =1.660 A,=1665 A,=1.670 A,=1675
8-9 1 1 1 1
12-17 1 1 1 1
110-112 1 1 1 1
75-118 1 1 1 1
76-118 7 8 7 1
89-90 9 11 12 13
89-92 9 11 11 11
69-75 5 5 6 1
69-70 9 11 13 12
38-65 6 7 8 8
42-49 8 9 9 9
26-30 9 10 10 10
25-27 9 11 14 14
11-13 9 6 1 1
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Fig.2 Probability voltage stability domain based on fault set
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Fig.3 Enlarged view of stability domain boundary
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Fault screening and ranking method of static voltage stability considering

uncertainty of renewable energy power generation
BAO Haibo',GUO Xiaoxuan®

(1. Nanning Power Supply Bureau,Guangxi Power Grid Corporation, Nanning 530031, China;

2. Electric Power Research Institute, Guangxi Power Grid Corporation, Nanning 530023, China)
Abstract ; In order to effectively analyze the influence of power system equipment failures and uncertainty of rene-
wable energy power generation on static voltage stability ,a fault screening and ranking method of static voltage stabi-
lity considering uncertainty of renewable energy power generation is proposed. Assuming the average output of each
renewable energy power generation , the deterministic voltage stability critical point model under N—1 fault scenario is
established , and the critical fault set is screened based on the obtained load margin after fault. The voltage stability
probability evaluation model under fault scenario is established considering the random distribution of wind power
and photovoltaic power generation,and the cumulative probability distribution of load margin under fault scenario is
solved by the stochastic response surface method ,based on which,two voltage stability ranking indexes are designed
to determine the ranking of critical fault sets. Calculative results of the standard IEEE 118-bus system show that, the
proposed fault screening and ranking method is effective ,and the static voltage stability probability under each fault
scenario can be screened and sorted. The probabilistic voltage stability domain of power system,which is established
on the basis of the fault ranking result,is conducive to the analysis and study of probability stable boundary.
Key words : renewable energy power generation ;static voltage stability ;load margin ;fault screening and ranking ; sto-
chastic response surface method ;uncertainties
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Under-frequency load shedding scheme based on estimated inertia
WANG Huaiyuan, HE Peican, JIANG Yuewen, WEN Buying

(College of Electrical Engineering and Automation , Fuzhou University , Fuzhou 350116, China)
Abstract ; Different control methods for new energy power generation access to systems will bring different influences
to the inertia of system. The real-time calculation method to calculate power shortage based on estimated inertia is
proposed. Firstly,the shortcomings of the existing under-frequency load shedding equipment for calculating power
shortage are analyzed. In view of these shortcomings,the influence of voltage deviation on active power balance is
studied ,and the quantization algorithm is proposed. According to the response information of load after disturbance ,a
real-time method to recognize system inertia is proposed. Then,the real-time calculation method to calculate power
shortage based on estimated inertia is proposed. The simulative results of islanding system in IEEE 39-bus system
verify the influence of the voltage offset on the calculation of power shortage ,and the veracity and validity of recog-
nizing system inertia and calculating power shortage in real-time. Compared with the traditional round-by-round load
shedding schemes ,the proposed scheme has relatively small amount of load shedding and dynamic frequency offset
and stronger ability of frequency recovery.
Key words : under-frequency load shedding;inertia calculation;frequency stability ; real-time calculation ; power shor-
tage
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Table A1 Margin index of fault scenarios for IEEE 118-bus system

17 2 URGLIE
p=0.6 pa=0.7 pa=0.8 p=0.9
8-9 1.1206 1.2320 1.4722 1.5403
12-17 0.1977 0.2025 0.2224 0.2768
110-112 0.3886 0.4105 0.4365 0.4622
75-118 1.2513 1.2514 1.2516 1.2517
76-118 1.6652 1.6662 1.6674 1.6690
89-90 1.6838 1.6868 1.6910 1.6965
89-92 1.6846 1.6882 1.6920 1.6980
69-75 1.6508 1.6524 1.6548 1.6584
69-70 1.6850 1.6886 1.6925 1.6992
38-65 1.6527 1.6562 1.6609 1.6676
42-49 1.6797 1.6835 1.6871 1.6934
26-30 1.6811 1.6847 1.6885 1.6938
25-27 1.6876 1.6912 1.6940 1.7000
11-13 1.6631 1.6637 1.6644 1.6655
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Table A2 Fault ranking results of IEEE 118-bus system based on margin index

- s W
sl pa=0.6 pa=0.7 pa=0.8 pa=0.9
8-9 3 3 4 4
12-17 1 1 1 1
110-112 2 2 2 2
75-118 4 4 3 3
76-118 8 8 8 8
89-90 11 12 11 11
89-92 12 13 12 12
69-75 5 5 5 5
69-70 13 13 13 13
38-65 6 6 6 7
42-49 9 9 9 9
26-30 10 11 10 10
25-27 14 14 14 14
11-13 7 7 7 6
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