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Abstract: To address the severe challenges posed by extreme weather events such as typhoons to the safe and stable
operation of power systems, a distributed robust unit commitment model considering multivariate random variables is
proposed in this paper. First, the output model of new energy units and the fault probability model of power grid
equipment under typhoon disasters are constructed. Then, a three-layer min-max-min distributed robust optimal
scheduling model under typhoon disasters is established. Based on this, considering the influence of multivariate random
variables, a fuzzy set of fault probability distributions is developed, incorporating both the worst-case failures and the
most probable failures. Finally, the model is solved using the column-and-constraint generation algorithm, and case
studies are conducted on the improved IEEE118-bus system. Results show that, compared with traditional robust
optimization models, the proposed method achieves a better balance between robustness and economic performance of the
power system.
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Table 1 Possible new fault lines during the typhoon

BTZ) ATREETI R L I 1) AT BT I bR 2k
61(44-45). 62(45-46).
04:00 77(54-55) 11:00
68(45-49)
05:00 84(54-59) 12:00 63(46-47)
06:00 78(54-56) 13:00 96(38-65)
72(51-52). 75(49-54).
07:00 15:00 108(69-70)
76(49-54)
09:00  66(42-49). 67(42-49) | 17:00 115(70-75)
116(69-75)« 117(74-75)-
10:00  64(46-48). 69(48-49) | 18:00
120(75-77). 185(75-118)




ik &, L GRKRE TEEZ TR R K A BB - 169 -

0.8340
. |-0.7506
0.9 /06672
0.8 | 0-5838
w 07 | F10.5004
£ 06 'l to.4170
.5& |
= 0.5 ‘ 0.3336
& 04 ‘\ 0.2502
K 03 0.1668
0.2 | 0.0834
0.1 | 0
0 180
04:00 ==
12:00 B %‘%
/]yé(y : 12
& 3 ZRzsiare Sk BRI RIS R
Fig. 3 Time-varying fault probability of overhead
transmission lines
0.30 1200
W O R A
025l kRS 1000
o VIR
0.20 800 2
& =
& i}
PAIE 600 .2
== e
= 010 00 =
0.05 200

0 0
s s W3 e s e

4 BIFRIPILERMSEFRB RS HIT—L3IEE
Fig. 4 Comparison between normalized theoretical and actual

probability distributions under multiple scenarios

P 4 FT50, 22287 N—k il R 40 A AN 5E
b R S R R RRIE . BRI 3 R R
Y 4 HSEbR e S MR AR T H R F T4
20%, TR S BEIREUDN, U 0.09%; FHEL
2N, Wb 1.2 A1 6 [ SEBRER Y R T 20%.
R R ZE R E BN 5 1L 2 A6 KR
RGNS, DRI T 7 SE B i B A 238 43 A g R
B Ms 3. 4 WM ARGV A K FRE, 5
FHAE SRR A o A LR K. M2
T, REyRS FRGgVIAMHE N5 3. 4,
EETHE 1. 2516, K HAER Ak 1.
4.3 Lo
4.3.1 # (&2 JUBf HLAR & f b B S #T

SRR eI i LISE P SEDOE LS R0y & 7l
IFEMm, BB A XS RS T . Bk,
T B XUFELATLAH H g RH 28 2 g P 26 B W e 1) B 55 3
5t B G RRGER G| A& FIR, 2583 5%
B3 A REFIN KA, IR\ & UXGE IR &1,
S AT OR M. AEBEIEAN B, Gl S

K, 32 SCUC IRFEIRUIE 2 Frm.
* 2 FEINESH TEEMA SCUC RIK AR REELER
Table 2 Performance comparison of robust optimization SCUC
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Table 5 Highest failure rate lines during certain periods
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Table 6 Performance of the proposed method under practical conditions
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Table 7 Performance of the proposed model under

different test systems
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