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Table 1 Active power and inertia of each generator
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K HLHL HY) /s
Gy 6.32 57.2
Gy 5.08 69.6
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Table 2 Active power of each load node

A AT

16 3.294

20 6.280

21 2.740

23 2.475

24 3.086
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Fig.2 Comparison of unbalanced power and power
shortage caused by voltage offset
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Table 3 General-round-by-round load shedding scheme 1

BH B ME/ . R shiER] /s VIt fir it/ %
1 0.2 0.2 10
2 0.2 0.2 10
3 0.2 0.2 10
4 10.0 10.0 5
5 15.0 15.0

x4 FEABRBKRTER?2
Table 4 General-round-by-round load shedding scheme 2

¥ BIIIME/ . B EhEERs VI faf it/ %
1 49.00 0.15 12
2 48.80 0.15 8
3 48.60 10.00 8
4 49.25 10.00 5
5 49.25 15.00 3
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Table 5 General-round-by-round load shedding scheme 3

¥ BIIIME/ . B ShEER /s I frufef i/ %
1 49.25 0.2 11
2 49.00 0.2 12
3 48.80 0.2 10
4 49.25 10.0 3
5 49.25 15.0 2
*o RBERAZRBRAR4

Table 6 General-round-by-round load shedding scheme 4

e mEshiMiE/ . EShERs It %
1 49.00 0.2 12
2 48.80 0.2 12
3 48.60 0.2 10
5 49.25 10.0 4
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Fig.5 Comparison of effect among load shedding

schemes in Case 1
TR G AT 2T A HE S AN, B far AL 4 T AR
12.15.16,18.20.21 .23 .24 . 26—29, Kk L {4035
G,—G, o M RGN L PRI ZRERE N 8.325 p.u., 5%
R K 26.2% , 25 K BEHLA DI J1 (B 4
) FHE I AN 3R 7 Fro , 5 s 39 2 A D D2 (A
ZA8) ik 8 FivR,
®7 BERENEHNIRE

Table 7 Active power and inertia of each generator

KL A /s
G, 6.32 57.2
Gs 5.08 52.0
Ge 6.50 69.6
G, 5.60 52.8
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Table 8 Active power of each load node

T g A 2 T A )
12 0.075 23 2.475
15 3.200 24 3.086
16 3.294 26 1.390
18 1.580 27 2.810
20 6.280 28 2.060
21 2.740 29 2.835
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Fig.6 Comparison of effect among load shedding

schemes in Case 2
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Fig.7 Comparison of effect among load shedding schemes
in Case 3,with constant wind speed
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Fig.8 Comparison of effect among load shedding schemes

in Case 3, with random fluctuating wind
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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



