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Fig.1 Multi-area distributed power flow calculation structure based on MAS
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Simulation analysis and optimization based on electric-thermal field for

abnormal distortion hot spots of EPR medium voltage cable terminal
GUO Lei',LI Lini',XING Limeng',CAO Weidong',BAI Longlei',XIANG Enxin*,ZHOU Lijun'

(1. College of Electrical Engineering,Southwest Jiaotong University, Chengdu 611756, China;

2. Electric Power Research Institute, Yunnan Power Grid Co.,Ltd.,Kunming 650217, China)
Abstract:Due to the structural characteristics of the 25 kV EPR(Ethylene-Propylene Rubber) medium voltage
cable terminal, the distribution of electric-thermal field inside the cable terminal is uneven, and the cable
terminal partially has abnormal distortion hot spots. The scratch defects in the installation process of cable
terminal increase the severity of the problem, accelerate the aging of the insulating material around the
scratch defects, and greatly reduce the insulation performance. In order to solve the above-mentioned pro-
blems, a nonlinear stress tube material with conductivity associated with electric field and temperature is
proposed. The COMSOL simulation method is used to compare the internal electric-thermal field distribu-
tion of the cable terminal with control tubes using high dielectric material and nonlinear materials. The re-
sults show that the electric-thermal field distortion of the cable terminal can be effectively alleviated after
optimization. In the case of scratch defect,the electric-thermal field distortion of the optimized cable termi-
nal does not reach the breakdown threshold,indicating that its operation is relatively safe. The temperature
distribution of cable terminal in field is tested by the thermal imager,and the results show that the abnormal
heating of the cable terminal surface is relieved after optimization.
Key words: EPR medium voltage cable terminal;abnormal hot spot;electric-thermal field distribution;optimi-

zation ; temperature detection
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Multi-area interconnected distributed power flow algorithm

based on multi agent system
HUANG Kaiyi', Al Qian',ZHANG Yufan',ZHOU Jiakan®
(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University,Shanghai 200240, China;

2. State Key Laboratory of Ocean Engineering,Shanghai Jiao Tong University,Shanghai 200240, China)
Abstract: To address the issue that the private information cannot be fully shared in a multi-area power
flow calculation problem,a multi-area interconnected distributed power flow algorithm based on MAS (Multi
Agent System) is proposed. Firstly,the framework of multi-area distributed power flow calculation based on
MAS is introduced, and a coordinated interaction way of each agent at all levels considering data protec-
tion is given. Secondly, a two-level multi agent structure of the main grid and regional-area management
that includes both outer and inner management agent is developed. Meanwhile, an improved iteration pro-
jection search approach is employed to establish a double-iteration algorithm for distributed power flow
calculation,which can enable a very limited amount of non-important information in multi-area communication
and achieve exponential fast convergence in each area. Finally, test results of the 6-bus,30-bus and 118-
bus systems verify the effectiveness and flexibility of the proposed algorithm by comparing with the centralized
algorithm.

Key words: distributed algorithm ; power flow calculation;multi agent systems;improved projection search me-

thod ; privacy protection
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Table A1 Comparisons of distributed algorithms between uninterrupted information
and interrupted information

P 15 B 7 X35 1-3 15 B i
(1) 0.9949 0.9941
() 2.0022 2.0022
X(3) 3.0050 3.0047
x(4) 3.9946 3.9933
x(5) 4.9996 5.0000
X(6) 6.0021 6.0022
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Fig.B1 Three-zone 6-bus interconnected system
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Table B1 Comparison of power flow between centralized algorithm and
distributed algorithm

. ferh AL R EN s
U M AR rad RIS AR A frad
1 1.0500 0.0000 1.0500 0.0000
2 1.0500 -3.6712 1.0500 -3.6708
3 1.0700 -4.2733 1.0700 -4.2727
4 0.9894 -4.1958 0.9894 -4.1955
5 0.9854 -5.2764 0.9854 -5.2760
6 1.0044 -5.9475 1.0044 -5.9469

% B2 EPREZEM AR EEWSLTIERT b
Table B2 Comparison of convergence between centralized algorithm and
distributed algorithm

EAE ek ARSI GOMEERD
1 0.9463 0.9463
2 0.0271 0.0271
3 5.8048x107 5.8016x10°°
4 2.9672x10"° 2.4616x107"°
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Fig.B2 Two divisionways of 30-bus system three-zone
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Fig.B3 Comparison of voltage amplitude between centralized algorithm and
distributed algorithm in 30-bus system
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Fig.B4 Comparison of convergence between centralized algorithm and
distributed algorithm in 30-bus system
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#= B3 EPREEE IMAZPIIENR KL
Table B3 Number of iterations of centralized algorithms in three systems

X 6 30 5k 118 5 4
IEARIREL 4 5 427

* B4 HHREE (FRARER L RE) £ 3MAFPIEARE
Table B4 Number of iterations of distributed algorithm
(with different internal iterative convergence standards) in three systems

A 30 % 118 77 %
PSR 6 —
¥R 1 kR 2 =R PYXHL
0.0001 4 5 5 163 110
0.001 4 5 4 143 %
0.01 4 5 4 140 98
o1 4 4 4 142 96

#z B ERRELAE IMAZPHITERK
Table B5 Calculation time of centralized algorithm in three systems

RY 6 1A 30 14 4 118 5 4

IR s 0.174 0.50 96.12




#*B6 DHRNEL (FRABRERKEHIRAE) £ 3MAFHEITEMK
Table B6 Calculation time of distributed algorithm
(with different internal iterative convergence standards) in three systems

S

, ) 30 i 118 5 4%
WIRIEA bR 6 — —
Rl Ui =X DY
0.0001 212 20.28 16.28 213.12  177.47
0.001 0.391 6.76 6.29 98.3 99.4
0.01 0.0739 0.337 0.226 86.94  85.15
0.1 0.0746 0.239 0.200 88.37  88.11
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