n n SESGESREET o« 2ESREOET
‘ 7 n SERFZLET n SEFMEEEET

7:_7_;,_:.' MODERN ELECTRIC POWER = AAEGEEERT = {CAJ-CDFEE} FUTILFHET!

e

IR B XIS B IR IR P R R A PR 2 SR s

FIRAp AL FAEE ZAH MFAE

Emergency Maintenance and Recovery Strategy for Failures in Regional Internet of Energy in Extreme Weather
LI Zhenkun, CHEN He, LI Xincong, YUAN Minghan, YANG Xuexin

FIHASL:

EYRI, BRS, ZERIE, A, MmO B9 DX AE TR ELIK 0 il FRAR B KA S ). BUACHE T, 2024, 41(6): 1109-1118. DOI:
10.19725/j.cnki.1007-2322.2022.0376

LI Zhenkun, CHEN He, LI Xincong, et al. Emergency Maintenance and Recovery Strategy for Failures in Regional Internet of Energy
in Extreme Weather|[J]. Modern Electric Power, 2024, 41(6): 1109-1118. DOI: 10.19725/j.cnki.1007-2322.2022.0376

TELR R BE View online: https://doi.org/10.19725/j.cnki. 1007-2322.2022.0376

LR ARG HoAh S

Articles you may be interested in

G BN E PR DX E TR EL I R R i IR IR L AL

Generation—load—storage Coordinated Optimization for Regional Energy Internet Considering Uncertainties

BACHL 1. 2019, 36(3): 11-18  http://xddl.ncepujournal.com/article/Y2019/13/11
BT AL AR ) D RE I B IR M LAk iz 1T

Chance—Constrained—Based Optimal Operation for Regional Energy Internet
BUACH /7. 2022, 39(4): 388-396  https://doi.org/10.19725/j.cnki.1007-2322.2021.0142

BT YRR A5 VAl S 56 4 I 265 20 Wk ) RE VR ELIBK 100 Ry A I B
Applicability Evaluation of Energy Internet Business Model Based on Decision Making Trial and Evaluation Laboratory—Analytic

Network Process

PR AL 7. 2022, 39(3): 327-337 https://doi.org/10.19725/j.cnki.1007-2322.2021.0278
7 PEACIE ) AE 1 Y T FL I K 5 VR BRI SR A4k

Optimization of Post—disaster Rolling Emergency Repair Strategy for Distribution Network Considering Transportation Network Delay
BUACHL 7. 2023, 40(5): 807-816  https://doi.org/10.19725/j.cnki.1007-2322.2022.0030

Bt LU BT RE R ) R G KA T B 22 ey $E 7t
Power Supply Security Improvement of Power Grid With High Proportion of Renewable Energy Under Extreme Weather Events
BUACH /7. 2023, 40(3): 303-313  https://doi.org/10.19725/j.cnki.1007-2322.2021.0321

% 18 22 KRB R 1V A4 5 DX 15 BE IR R BB A 7 R

Operation Strategy of Cross Regional Integrated Energy System Considering Multi—scale Demand Response
BUACHL 1. 2022, 39(6): 730738  https://doi.org/10.19725/j.cnki.1007-2322.2021.0223


http://xddl.ncepujournal.com/
http://xddl.ncepujournal.com/
http://xddl.ncepujournal.com/cn/article/doi/10.19725/j.cnki.1007-2322.2022.0376
http://xddl.ncepujournal.com/article/Y2019/I3/11
http://xddl.ncepujournal.com/cn/article/doi/10.19725/j.cnki.1007-2322.2021.0142
http://xddl.ncepujournal.com/cn/article/doi/10.19725/j.cnki.1007-2322.2021.0278
http://xddl.ncepujournal.com/cn/article/doi/10.19725/j.cnki.1007-2322.2022.0030
http://xddl.ncepujournal.com/cn/article/doi/10.19725/j.cnki.1007-2322.2021.0321
http://xddl.ncepujournal.com/cn/article/doi/10.19725/j.cnki.1007-2322.2021.0223

EXIECE XY
2024 4F 12 A

K B A

Modern Electric Power Dec. 2024

Vol.4l No.6

XERS: 1007-2322(2024)06-1109-10

NEktRE: A

FESES: TM73

Woim RS T B X 130 58 TR ELBX I B PR 4R 18 1k 2 2R I
FRM, R, BHRL, RAES, HEE!

(L. B SR R TR, BT M3 X 2000005 2. [ R T AR LB EARBFE BE, E#ETT #RIC1X 200233 ;
3. M g AT, R B X 200090)

Emergency Maintenance and Recovery Strategy for Failures in Regional

Internet of Energy in Extreme Weather

LI Zhenkun!, CHEN He', LI Xincong?, YUAN Minghan?, YANG Xuexin!
(1. College of Electrical Engineering, Shanghai University of Electric Power, Yangpu District, Shanghai 200090, China;

2. Economic and Technological Research Institute of State Grid Shanghai Electric Power Company, Xuhui District, Shanghai
200233, China; 3. State Grid of Shanghai Electric Power Company, Yangpu District, Shanghai 200090, China)

HE: 0 XIREE R M (internet of energy, IOE) T
I )22 A PEAE IR, 4R R T —Fh LT 2 RE B AMRRIE Y e
PEH IR RAR BT AR T %6 e th T X URE IR .1k
R L L 2 AR AU E R AL T OB A AL
AR LI R S TR, TEICERERT 25 T XIRE IR B &
GRS RE 116 bR, RS KR 10E P TT A R ) 52
K BRI S R IEAT TR T s FEICERRR |, KA IX
BRYE R H e R S B AR TR R gy, DA
JRRAETHR R /N AR, T DCBURE IR ELIR R S A
& b ek BN 29 SR 5, DLW O R B HORE 5 B Ak
(discrete particle swarm optimization algorithm, DPSO) -} 4>
Jaf i, 5B RAEME I T R A BINY  Fa, F
kR IOE RGUAGIHAT U5 IR, Bk 7 T S SR Y
AT R

KA IR BRI ZREHRML; J o
2300

Abstract: In view of the security problems in the Internet of
energy (IOE), we propose an optimal power supply restoration
and emergency maintenance sequence scheme based on the
characteristics of multi energy complementarity. A thermal-gas-
electric poly-energy form mathematical model of IOE was
presented in this paper. In addition, a thermoelectric coupling

model based on micro gas turbine was also introduced. On this
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basis, the resilience index of the regional IOE was given, and
the impact of component failures under extreme weather and
the process of failure recovery were discussed and analyzed.
Each region was divided into different fault scenarios accord-
ing to the severity and urgency of power loss. With the aim of
minimizing the global total economic loss, the optimal object-
ive function and constraints for regional IOE recovery were
given. The discrete particle swarm optimization algorithm
(DPSO) was employed to find the global optimal solution, and
then the optimal power supply recovery scheme and mainten-
ance order were obtained. Finally, an improved IOE system was
utilized to verify the feasibility and effectiveness of the pro-

posed strategy.

Keywords: internet of energy; failure recovery; multi-

source integrated energy system; emergency maintenance

strategy; multi scenarios division
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x1 REBFER=ES
Table 1 Regional fault scenarios division
B
X1 [X 22 [X 23 [X 354
7:00—9:00 1 2 2 3

IR E]

9:00—11:00 1
11:00—13:00 1
13:00—15:00 1
15:00—17:00 3
17:00—19:00 3
19:00—21:00 3
21:00—23:00 3
23:00—1:00 1
1:00—3:00 1
1

1

2
3
3
3
3
2
1
1
1
3:00—5:00 1
1

2
2 3
1 3
1 3
1 3
2 3
1 3
1 3
1 3
1 1
1 1

5:00—7:00

AIREAE L, H DA BT 2% H /Ny
Hr g, B EAT 55 AT L HETE 13 i 2 )5 5L
AR M DX AR 18 o8 RS HE AT R A 3

A T4 X IR DG 45 i B R TR, b4
B B Rk &R 4 2 r B g S TR o X X3k 2
T, FE 7:00—11:00 Z 8], KHL & 8, 9. 10,
1138 5 X 38k Py CHP MLAL ATk & fib e, Ho 7e
7:00—9:00 B P& & F faf D% 718.3 kW, £ 9:00—
11:00 4% 52 47 fif 31 %% 576.8 kW, I I 2k H, 47 fi
Al 3 o X 3k N CHP AL4L ml SE 9K 5 32 175 i AE
11:00—13:00 Z 8], T CHP A] i 3/ T X 5k
WA R A D) RN, TCIE AT SRS 1817,
iR NR iR /=B E Sy NS

XoF I 2 B DX 38 2 i R B TG 1 R T A R
AT DR, SR, & —af
Bl gh &4 DG L yE [, il an, 7E 7:00—
9:00 I}, FEX I 3 b WT 5 DES X A] X35 45 18,
19 AT RS, KA A fT B 426.6 kW, HIX
3 H MT2 (AT A5 16 ST IErL, PR i )y
K 358.7 kW, DUATIX ek 3 Py e I M O 0 4
ERART o AE 9:00—11:00 I, B T DG £& I Bt iy
JIARTE], PRI Wk 5200 5 AT R, L
WG ISR, B MT2, WT LI DES
XA X 3 N5 A 16, 17, 18, 19 #EfTHK
AL, R AT DR 1095.4 kKW,

S5 SOk [2] P4 H 0 0 R AT K R
SRR, I SRR U TR N B 2 g i R R 4
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BRI HEAT 05 T3, (R4S B34 T i &
FRYEAT ELTT 5345 ik e DX 3 ) 45 i B R B 58, 15
BN FE R AR 5 S5 Rt 18 A8 52 LS 0 ) 42 Jmy d
AR 7 LA R i g5 B 4 Bk K/,
£ 2 iR

R2 HEERRMEEFR

Table 2 Global optimal maintenance scheme for faults

e B R BREREA SFBIR/AW-h
7:00—10:12 3 32 9605.32
10:13—15:01 7 4.8 13562.5
15:02—19:14 15 4.2 20315.37
19:15—22:51 13 3.6 158432

Hy 75 B4R TOE MG T e 2 £ e

SRS S B, A SCBEE J3 41 2 42 A
XL, s . 2 A — TR AR

RSG5 2 BRAL — N TE B Y 22 HERY TOE;
S ML = A ST 1O B st 18 i 2 5 %
15 =41 2 A e A A TR, 4303138 3 4
FAF BT BB e K 5 B sk, 1
FOTE SR 3 iR

*3 AEILEFRITL

Table 3 Comparison of different emergency maintenance

schemes
25 59 e 8 5 s i) K /h RAFHR/ kW h
X B2 — 17.8 96742.62
X IR — 17.2 81320.6
Xt IR = 15.8 59326.39

M3 O BA R al |, i TG BC
e R T CE M- A b, Hit
N i T F AR, PR S 2 B DA K
e AE I E]ER AR AL T H AL P B B, X T
ZMA ", mTRM TSRS T2 RS
HEER I P R e R S 28 T G AR B A I L, EL
TIHIEUIRR G E BT, BN TR R
FE],  ELXFEG TR IR =, OB ok fE 4
Fh A BB, ST BRI . MiAR S
FIr 4 7 SEAEHAG I 5] 9020 1 i e IR ) S 22 5 4
K, L A PRI A R AR L D D T R N A
SRR, TR AR SO $R 7 ST R R
RS S B
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