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F1 BREVAGBEHE
Table 1 Load power of each

power loss node kW
Wl MR || WAL IR || WA AR
5 60 14 60 24 420
6 200 15 60 25 60
7 200 16 60 26 60
8 60 17 90 27 60
9 60 18 90 28 120
10 45 19 90 29 200
11 60 20 90 30 150
12 60 21 90 31 210
EIEI 13 120 23 420 32 60
®2 BRETRHTER
Fh SR BRI Table 2 Load level of each power loss node
Ul S5 R W
— AT 8,10,12,15,27

“ A 6,7,13,18,19,21,24,26,29,30,32
=%fim 5,9,11,14,16,17,20,23,25,28,31
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Table 3 Fault types and expected

2 KK BER NSGA- || HikiRiE repair time of each fault point

Fig.2 Process of improyed adaptive B TR B K/ h
NSGA- |l algorithm . 10 KV gL 1a
3 &fISHh G, SR BT X 10
Gy A8 A AR PR IR 2.1
3.1 EHHISH Cy H T R4 I BT 44
DIBEBARE S5 S PRIC F R 01, 1 3 ik Cs 10 kV SRALEL R 15
BRI AT o BB I 1) B IE H, ) 4% v O AR 10 R Co AU T P v B 28
O, €, ~ €\ BB ST ZE AL, 0 L I AT, 1~ 32 “ AU 29
D EAE e TR 1AL, B R A G MBRAPEILECR 38

Cy RS IR L AR 3.2

U SR 5 2 H T 7 R A Y
HYT K S8 O HL , 4519 R K L B AT Dl R A S A o 0w SR 11

£ F2PRFT

. 4 EHEAHEAR
1.8—1.9-><—2.0—2.1C Table 4 Geographical coordinates of each fault point
C, 5. Ca 5 6 7
ool 3 3 43,8 T8 WY RBBDIY e
RS < c (13,218 826, || . (113.253 503,
c 25 26 27 28 29 30 31 32 o i : 24.248 091) 6 24316 142)
eie—o x PR
2223 24 c (113190652, | . (113.273 856,
2 7

24.209 948) 24.311 593)

B3 HHEARERLEELE
Fig.3 Simplified diagram of actual
distribution network in a town
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Fig.4 Results of algorithm using adaptive
parameter strategy
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Table 5 Emergency repair scheme
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S 3592

1 Sy 4—7—-1-10 7.98 188 291
S3 5—-56—8
5 3592

2 Sy 478 7.92 188 354
55 56110
$q 3—9—10

3 Sy 4557152 7.48 188 830
$3 6—8
S 3—-9-2

4 Sy 4—5—-8 7.15 189 961
55 6—7—10—1
5 9—10—1-2

5 S 3-8 7.02 201 374
53 4567
5| 9—10—2—1

6 Sy 358 6.99 203 456
53 4567
5 12109

7 Sy 3-8 6.99 223 112
53 4567
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Table 6 The angle of schemes
after standardization

Fs  fi S /(%)
1 1 0 180
2 0.939 3 0.001 8 180
3 0.494 9 0.015 4 183.8
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6 0 0.4355 206.9
7 0 1 180
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Fig.5 Results of algorithm with premature convergence
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Fig.6 Results of algorithm with poor local search ability
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Optimization strategy for multi-fault repair of distribution

system based on adaptive NSGA- [ algorithm
CHEN Chuzhao, SUN Yunlian
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract ; Traditional strategy for multi-fault repair of distribution relies on decision-maker to make the subjective judgment,
which is apparently lack of scientific basis. It is easy to make mistakes in judgment. The emergency repair resources cannot be
reasonably allocated and the power supply cannot be restored at the first time. In order to solve the problem,an optimization
model for multi-fault repair in distribution system is established, which has comprehensively considered multi-group
collaboration and rush-repair order. The non dominated sorting genetic algorithm ( NSGA )-1[ algorithm with adaptive
parameters is designed. After the Pareto front is obtained, the knee solution algorithm based on angle selection can directly solve
a relatively ideal scheme without the participation of decision maker. Simulation results of the distribution network in a town
show that the adaptive parameter adjustment strategy can improve the global search ability in the early stage of population
evolution and the local search ability in the later stage of evolution. The final repairing scheme obtained by the knee solution
algorithm based on angle selection can be selected directly from multiple feasible schemes, which can reduce the burden of
decision-makers and it is suitable for practical emergency repair work.

Keywords : distribution network ; multi-fault repair; multi-objective optimization; non dominated sorting genetic algorithm

(NSGA) -1 ;adaptive parameters ;knee solution
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Autonomous coordinated control for microgrids considering

multi-energy complementary with ice storage devices
TANG Ming', LI Yujie*, WANG Linjie’, XU Zhuoling®, JIANG Weiyi’, LU Shuijin*
(1. Tsinghua Sichuan Energy Internet Research Institute,Chengdu 610213, China;
2. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;
3. State Grid Jiangsu Electric Power Co.,Ltd. Extra High Voltage Branch,Nanjing 211102, China;

4. Yangtze Delta Region Institute of Tsinghua University , Zhejiang , Jiaxing 314001 , China )
Abstract: In order to enhance the flexibility and reliability of multi-energy microgrids with ice storage systems, integrate with
distributed generations and energy storage systems effectively, an autonomous cooperative control is proposed in this paper,
which consists of control of alternating current (AC) and direct current ( DC) microgrids and interlinking converters (ICs).
Slack terminals in AC and DC microgrids adopt P-f and P-V droop control respectively. The control of the IC with AC microgrid
consists of interlinking power control loop, virtual synchronous control and inner voltage control. The control of the IC with DC
microgrid includes interlinking power control and phase shift control. With the proposed method, it is possible to achieve
followings. When electric energy is abundant, ice storage, storage battery and other devices absorb electric energy adaptively
according to their rated capacity and bear the energy storage energy reasonably. At peak load,the ice storage device is put into
operation preferentially,and other energy storage devices is used for other cooling loads , equivalent electrical loads and electrical
loads , which is reasonably borne according to the rated capacity ratio. The effectiveness of the proposed control is verified by
simulation. It should be noted that the proposed method improves the stability and controllability of the whole system, which
provides a novel idea for system-level controller design for multi-energy microgrid.
Keywords : multi-energy microgrid ; autonomous coordinated control ; battery energy storage;ice storage device;droop control;

virtual synchronous
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