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Static security assessment according to V-1 criterion for transmission lines
based on sampled-blind-number

LIU Yao"?, PENG Shutao’, ZHANG Zhihua?, XIA Nan
(1. School of Electrical Engineering, Southeast University, Nanjing 210096, China;
2. Shaanxi Electric Power Research Institute, Xi’an 710100, China)

Abstract: In order to research the static security assessment result for transmission lines considering the uncertainty of
loads and Distributed Generations (DGs) output power, a Sampled-Blind-Number (SBN) based static security assessment
for transmission lines is put forward. Firstly, the sampling method for the static security assessment is described, in which
the SBNs of a load and the output power of a DG are calculated from the annual load duration curve and the annual output
power duration curve, respectively. The scenarios for analysis are furnished from combining the corresponding SBNs of
the loads and DGs output power. On this basis, whether the loading of the other transmission line or grid equipment under
the N-1 assessment is over its rated value is analyzed. The probability of being against the N-1 criterion for grid is
obtained as the summation of the probabilities of the scenarios which are with overloaded situations. Finally, the
transmission lines with risk of being against N-1 criterion are ranked by the probability of risk to find the vulnerable spots
of grid. An example is given to explain the proposed approach and the simulation result shows SBN method is feasible for
N-1 static assessment and suitable for the multi-dimension evaluation for grid.
This work is supported by Key Research and Development Program of Shaanxi Province (No. 2017ZDCXL-GY-02-03).
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Table 1 Parameters of generator output and load

G Ly RN T /MW
Gl [ & H 1500
G2 [ & H 1 400
G3 SPHEHLE —
G4 fi] 5 R 20
G5 BN 13.45~53.30
WS SR RSV A 5 fi/ MW
Load1 10 kV 223 Fifif 10.70~32.60
Load2 110 kV 485 1 4 88.70~220.33
Load3 220 kV [ 5 514 1200
Load4 110 kV [ 52 14 600

WE 1 PR, B =241 48 H gs T8 FT{E
220 kV AF A 3 AV, Firp 1 ANV RD AR
H 110 kV BEZE B R GS I JiE, 534k
PN B 10 KV 54 15 55 Load1 A1 110 KV 47 af 15 55
Load2 ) {7 faf{i

ST pridsk i AR AAE LA 101 10 kV 41
fif (Load ) A1 110 kV  F14i7 (Load2)E His (F5 45 T 417 Hh
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AT, FeLAREL 1.1 £330 44 17 10 B (1) Fufag 7t
s P RF 2L 5 s th&) &l 5 Fros, n] WA
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Fig. 5 Forecasted annual load duration curve

at 10a.m. of loadl and load2

. 60
2 50
R 40
i‘ 30
4]
w20
2 10
= 9
1 53 105 157 209 260 313 363
wiE / %
6 ZEE 10 B XEBLE G5 RYEFN
X EIAE S sk

Fig. 6 Forecasted annual output power duration curve of
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B G
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Table 3 Unsafe scenarios of N—1static security risk assessment of C3 cut-off situation at 10 a.m.

A load 1(L1™7)/MW Bk load2(L2™")/MW R H ) G5(F2™)YMW ‘ ) Y
) - ] - 2 C4 .
LR M LLoHES T3 LR T3 M
178.50 0.58 50.03 0.14 1537.80 0.006 496
50.03 0.14 1592.48 0.003 472
32.50 0.08 36.77 0.45 1579.16 0.011 160
124.27 031
22.72 0.23 1 565.04 0.005 704
13.65 0.18 1555.92 0.004 464
50.03 0.14 1544.12 0.056 028
178.50 0.58
36.77 0.45 1539.77 0.180 090
50.03 0.14 1598.78 0.029 946
26.25 0.69
36.77 0.45 1585.47 0.096 255
124.27 031
22.72 0.23 157135 0.049 197
13.65 0.18 1562.23 0.038 502
50.03 0.14 1552.34 0.018 676
178.50 0.58
36.77 0.45 1 539.00 0.060 030
18.25 0.23
50.03 0.14 1 606.83 0.009 982
12427 031
50.03 0.45 1593.52 0.032 085
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Table 4 Results of N—1 static security risk assessment of all day
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