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Abstract: In the optimization of unit commitment, it can provide a safer and more economical system operation scheme considering
short-circuit current constraints and branch switching. However, its solution faces challenges due to the large scale of the problems.
A heuristic decomposition algorithm is proposed based on analytical target cascade and large neighborhood search. First of all, the
joint optimization model of unit commitment and branch switching incorporating short-circuit current constraints is established and
hence it is transformed into a mixed integer linear programming model with a separable structure. Then, the analytical target cascade
method is used to decompose the converted model into upper level coordination master problem, lower level integer programming and
linear programming subproblems. Moreover, the large neighborhood search is introduced in solving the lower level subproblems.
Finally, the simulations on IEEE 118-bus and 54-unit systems and an actual power system show that the proposed algorithm can
quickly converge to feasible solutions, whereas not affecting solution quality.
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Fig. 4 On/off status of units in 54-unit and 118-bus system

3.2 EXRENES
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Fig. 5 Load curve of a real system
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Tab. 3 Capacity and transient reactance of generators in a real

system
W5 HE/MVA BIAHYU/p. u.
1—3 100 0.079
4 499 0.072
5 259 0.103
6—7 498 0. 054
8—9 396 0.072
10—11 176 0.119
12—13 159 0. 189
14—15 75 0.347
16—17 459 0. 058
18—19 247 0. 105
20—23 388 0.073
24—25 388 0. 064
26—29 356 0. 055
30—32 62.5 0.4
33—34 100 0.099
35—37 100 0.085
38 100 0.071
39—53 100 0. 000 001
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Tab. 4 Comparison of different solution methods in a real

system
st it ZERE e T
1t fit%i
DU-GUROBI 689 820 1 h34 min29 s 1
ATC 26 753 445 19 min26 s 1
HDA-LNS-ATC 29 688 626 35 min8 s 1
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K8 45 i T HDA-ATC-LNS %4082, M
Fal VAN, BT TR TR AFRE, L
SIREAS—H N, MRHEZWERA TS
1) [+ sf 3 2 P R REL A SR BB T AT i, A2 Ak
&= U (SRR N NS I L S| B =R e S
29 YIEA R WL

4 8

ARSCER A T — T H ARG T ARS8
SRR SR A ik, TR A T L
HL IR R L2 2 5 S B DT MURE MILP &

0.10
;’g\j a
=
5005
g /r“’\f v."l
0

0 5 10 15 20 25 30
LARUEL
B8 HDA-ATC-LNSiEK T2
Fig. 8 Iteration process of HDA-ATC-LNS

PeAein i, IR E58 .

1) A S a8 5 AR 7R e ) 3 A 1 HL A
— AR R AR AL, B AR T A S HA AT
IYEER TR A R AR PR R AL, R H AR S
Bride, @ —RERICEL, BRI E A EE
PR E R )2 RO T F 1) 2R R )
B, A TR T TSR g, HEETNET
[ETEEE O A DN 1 e G U = Ry
UE, R I $ A3 SR A () 80 AT AR s e SA 5 3 T 47
fi# , AE T ¥ 0] A7 ff o B ¥ B 3 o DU-
GUROBI.

2) A HF R F AR R o MR A il i, ok
PR SR I 4 2R 5 | A BB E — 20 i i e 1 e fE
PRI R BT, 38 O IR, i AR 844
K HARRIK ik B9 78t DU-GUROBI 45 11y
i B PR R A 5 A S (A B A e, O FH T S B
HLRGERT, R AR SO 4t 38k SR e m) Rt B 4 3]
it () Fe AP BE 1 DU-GUROBI,

S 30k

(1] B, Rl B, 4 3k TR R 29 g U
B i M AE R AR AR (D], AL TR 2241, 2020, 35(15) -
3292 - 3302.
LI Shaoyan, REN Yipei, GU Xueping, et al. Optimization of
transmission network structure based on explicit linear model-
ing of short circuit current constraints [J]. Transactions of
China Electrotechnical Society, 2020, 35( 15):3292 - 3302.

(2] 3Kph, A, BB, & BRI B R H sy
Br BT TS HELT ). s L &%, 2024, 60(1): 182 - 189.
ZHANG Ying, YUAN Xiaodong, CAO Chuncheng, et al.
Analysis on electromagnetic interference of short circuit current
to secondary equipment and research on anti-interference
measures [J]. High Voltage Apparatus, 2024, 60 (1) : 182
- 189.



162

7T ALEAR

919 %

(5]

(6]

[7]

[10]

[11]

[12]

B, S, TR, A5 i F e R R0 v U o B M T v
DA TH RN Jr kB ge 1], il 5403, 2024, 61(3) : 89
- 94.

DUAN Shaohui, ZONG Wei, ZHOU Lingjie, et al. Research
of the short-circuit current of transmission line on potential rise
of buried pipeline and its suppression method [J]. Electrical
Measurement & Instrumentation, 2024, 61(3):89 - 94.

WA, AL, R, S I AR R A BRI R B
WAL e 507 i (0], 7 MR | 2021, 15(1) = 69
- 175.

HUANG Lei, BAO Yanhong, YANG Junjun, et al. On-line
decision-making method for limiting short-circuit current to
meetthe requirements of safety and stability [J]. Southern
Power System Technology, 2021, 15(1):69 — 75.

e, A, TR, 5 BT ORI AN Y S R LI 3
(T]. BT AR ,2021,15(3) 1 15 - 21.

YANG Yan, JIN Chu, CHENG Xin, et al. Flexible DC
interconnection scheme based on the outer ring ofGuangdong
Hong Kong-Macao Greater Bay Area [J]. Southern Power
System Technology, 2021, 15(3):15 - 21.

XUEA, bR, BRIRT, A5 — b DR BT o5 B A (4 5 vk
(] 7 B R (TR ,2015,37(4) :400 ~ 404,

LIU Dan, LIN Zi, SHAO Weizhe, et al. A method for fast
solving bus impedance matrixes [J]. Journal of Nanchang
University (Engineering & Technology) , 2015, 37 (4) : 400
- 404.

Wi, XUBAE, W 5ee, 55 0 H T2 2 AL 4
IR A K e 03 [0 ], T LR, 2024, 18(11): 48
-57,78.

CHEN Zirui, LIU Mingbo, ZENG Guihua, et al. K-nearest
neighbor algorithm applied to accelerate security constrained
unit commitment problem[J]. Southern Power System Technol-
ogy,2024,18(11):48 - 57,78.

TTig, KRB, ABER . ETREEMYAAEUE] .
B RS A 8k, 2003, 27(6): 36 - 41.

WANG Feng, ZHU Yiying, BAI Xiaomin. Study of GA-based
unit commitment [J]. Automation of Electric Power Systems,
2003, 27(6):36 - 41.

MA Z, ZHONG H, XIA Q,
algorithm with relaxation-based neighborhood search and

et al. A unit commitment

improved relaxation inducement [J]. IEEE Transactions on
Power Systems, 2020, 35(5):3800 - 3809.

TR SR ARHLLL LG Y i 7 IS (D L ORI - TR
Tl REA, 2023,

ALMAKHLAFI M. The generator maintenance scheduling
problem: benchmarks, local search and metaheuristics [D]. U.
K.: Ahmad Almakhlaft School of Computer Science, 2016.
PISINGER D, ROPKE S. Handbook of metaheuristics [M ].
Berlin: Springer, 2019: 99 - 127.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

NAIR V, BARTUNOV S, GIMENO F, et al. Solving mixed
integer programs using neural networks [J]. arXiv, 2021 (1) :
13349.

DING Jianya, ZHANG Chao, SHEN Lei, et al. Accelerating
primal solution findings for mixed integer programs based on
solution prediction[J 1. Proceedings of the AAAI Conference on
Artificial Intelligence, 2020, 34(2):1452 — 1459.

GAO Qian, YANG Zhifang, LI Wenyuan, et al. Online learn-
ing of stable integer variables in unit commitment using internal
information [J]. IEEE Transactions on Power Systems, 2023,
38(3):2947 - 2950.

REF, XUWTOE, BRIGHE, 25 ST A R & 1 S 7
mFfeTEI]. MR, 2019,43(1):143 - 148.

CHENG Ying, LIU Mingbo, CHEN Honglin, et al. Alternat-
ing direction method of multipliers for AC power flow
constrained unit commitments[J]. Power System Technology,
2019, 43(1):143 - 148.

MORALES-ESPANA G, LATORRE J M, RAMOS A. Tight
and compact MILP formulation for the thermal unit commit-
ment problem [J]. IEEE Transactions on Power Systems,
2013, 28(4):4897 — 4908.

TS, ARTEAR, SFE, A5 TN R R R 2R A DL AL A ) R
(T, v E A LR 43R, 2016, 36(22) : 6049 - 6058.

QIN Ling, LIN Jikeng, DAI Sai,
constrained unit commitment [J]. Proceedings of the CSEE,
2016, 36(22):6049 - 6058.

RAMESH A V, HEDMAN K W. An
accelerated-decomposition approach for security-constrained

et al. Short circuit

LI Xingpeng,

unit commitment with corrective network reconfiguration [J].
IEEE Transactions on Power Systems, 2022, 37 (2) : 887
-900.

AN Yu, ZENG Bo . Exploring the modeling capacity of two-
stage robust optimization: variants of robust unit commitment
model [J]. IEEE Transactions on Power Systems, 2015, 30
(1):109 - 122.

MATPOWER-Free, open-source electric power system simula-
tion and optimization tools for MATLAB and Octave: http://
www.pserc.cornell.edu/matpower.

GAMS mathematical programming solvers [ R/OL ] www.gams.
com.

Wi BHER: 2023-12-22; M4 HE % HHER:2024-05-17
1EHEN:

AR ia(1989), B, TR, ME, AR F A A S RAX

x1d1130@126. com;

ZHE4(2001), B, @fstEk, MEARAE, AT EALN

AR E 5424, 202321014571 @mail. scut. edu. cn;

AR (1964), 5, Hik, HEAEFTH, H+, ML AAL

N & %IAE S5 /WY, epmbliu@scut. edu. cn.



