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Multi - objective Reconfiguration of Distribution Network Based
on Improved Binary Particle Swarm Algorithm

Zhang Ke, Shi Jun, Wang Lei
(State Grid Sichuan Technical Training Center, Chengdu 611133, Sichuan, China)

Abstract: As an important part of distribution automation system, distribution network reconfiguration can effectively improve
the economical efficiency and reliability of the operation of distribution network. The multi — objective mathematical model of
distribution network reconfiguration is constructed by network active power loss and network voltage offset. The indicators are
normalized according to the initial state of the system, and the multi — objective reconfiguration problem is converted into a sin-
gle — objective problem by weight coefficient method. In order to overcome the problem that the binary particle swarm algorithm
(BPSO) is easy to fall into local optimum and difficult to jump out, the inertial weight coefficient of nonlinear dynamic adjust-
ment is introduced into the particle velocity update formula to improve the global search efficiency and convergence speed of bi-
nary particle swarm algorithm. Results of calculation example show that the proposed method is effective.

Key words: distribution network ; multi — objective reconfiguration; nonlinear inertia weight; improved binary particle swarm
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Analysis and Management on Power Failure
for Distribution Network Based on Large Data

Tan Wen, Yang Xuemei, Ye Min, Li Zhi, Tang Chao, Zhang Yu, Zeng Na, Li Zhuowen
(State Grid Deyang Electric Power Supply Company , Deyang 618000, Sichuan, China)

Abstract : Expanding and perfecting analysis and management on power failure is helpful to improve the operation, manage-
ment and service level of power supply company. By blending the real — time data and the business system data, such as date
of outage management system, distribution management system and power production management system and SG186 system,
the analysis and management on power failure are expanded and perfected in three major areas: release, analysis and plan
management on power failure, which realizes the automatic collecting, automatic compiling and accurate sending of outage in-
formation. Through monitoring the real — time data of distribution lines and transformers, and analyzing the statistics of outage
information, the planning and performance arrangement of power failure are strengthened.

Key words:big data; distribution network; outage analysis; outage management
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Analysis on A Two Points Ground Fault Occurred in Different Phases
of Small Current Grounding System with Two Power Supply

Zhu Fengjuan, Yao Yuanwen, Chen Lian, Song Quanlin, Yang Xia
( State Grid Tianfu New Area Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract: A case is introduced that a single — phase grounding in 35 kV line develops two points ground fault occurred in dif-
ferent phases, which causes a transformer to be cut off. In order to find the fault point and its evolution, the waves of current
and voltage recorded in substation when the fault happened are analyzed. The fault range is calculated with the fault current

and the known parameters, which improves the efficiency of fault detection and provides some references for fault analysis of
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the same kind.

Key words :two points ground fault; fault evolution; fault detection
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Research on Decision Analysis of Closing and
Breaking Loop Based on Distribution Automation

Cui Jingshun, Yang Huoping, Yu Weidong, Yu Xiang
(State Grid Suining Electric Power Supply Company, Suining 629000, Sichuan, China)

Abstract : After the distribution line is basically realized by hand — in — hand power supply, the uninterrupted power load can
be transferred through the closing and breaking loop operation, which effectively improves the reliability of power supply. How-
ever, the operating state of the system after closing and breaking loop operation is unknown, which makes the operation bear
certain risks. The auxiliary system analysis is applied to effectively reduce the blindness of closing and breaking loop and im-

prove the success rate of the uninterrupted power load transfer, and then to improve the reliability of power supply, which

make the operation and management of distribution network more reliable, reasonable and efficient.

Key words: smart distribution grid; closing and breaking loop; automation; decision analysis
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Construction and Application of Online Integrated Loop - closing
Verification System of Distribution Network

Wang Xi', Liu Wei’
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China)

Abstract: Combined with the construction of intelligent dispatching and control system for main and distribution network and
based on the integrated model center, the main network and distribution network model and data splicing are completed, and
online verification system for loop — closing operation of distribution network is established. The proposed system is applied for
the feasibility analysis and risk assessment of loop — closing operation. The online verification system provides the calculation

of loop steady — state current and inrush current, N —1 safety analysis and breaking capacity scanning, which reduces the risk
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of loop - closing operation.

Key words :loop — closing operation of distribution network ; online verification; integrated model; safety analysis
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Comprehensive Detection Method for Improving Defect Detection

Efficiency of Cable Accessories in Distribution Network

Han Qihe, Xie Lei, Zhang Zengzhi, Zhang Yu, Tang Chao, Zeng Na, Li Zhuowen
( State Grid Deyang Electric Power Supply Company, Deyang 618000, Sichuan, China)

Abstract: With the acceleration of urbanization, a large number of urban overhead lines have been gradually replaced by ca-
bles as a result of the " Road Improvement" project. Especially in the last decade, a large number of cables have been in-
stalled in power distribution network. The urgency of detecting insulation defects in running cables is also increasing. A com-
prehensive utilization of the existing online temperature measurement, transient earth voltages (TEV) and damped oscillatory
wave test system ( OWTS) is proposed, which can effectively detect, diagnose and locate the insulation defects of cable acces-
sories .

Key words:defect diagnosis; damped oscillatory wave; partial discharge detection of transient earth voltages ( TEV) ; online

temperature measurement
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Orderly Release of Electricity Plan and Response
Strategy for Power Grid Enterprises

Wei Yang',Luo Xiaoyi’, Tong Ruyi’, Yan Lei',Liang Jian'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China)

Abstract : The orderly release of electricity plan is the key section of electricity industry reform, and it is of great importance to
electricity market reform. Based on the review of the theory researches on electricity industry reform, the current situation of e-
lectricity market reform in China is investigated by comparing with the developed countries. Then, combined with the reality of
power grid enterprises, some suggestions are put forward from four aspects, that is, management strategy, power grid plan-

ning, power grid operation and power grid dispatching strategy.
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Reliability Evaluation of Wind Power Integrated Systems
Considering Periodic Time — varying Characteristics of Wind Speed
and Failure Rate of Lines

Yan Qin'’, Wan Xiaohua®, Li Haoran’
(1. Guiyang Vocational and Technical College, Guiyang 550081, Guizhou, China;
2. Economic Research Institute of State Grid Gansu Electric Power Company,
Lanzhou 730050, Gansu, China; 3. State Key Laboratory of Power Transmission Equipment &
System Security and New Technology, Chongqing University, Chongqing 400044, China)

Abstract : The Weibull distribution model of wind speed and the annual average value of failure rate of lines are currently used
in reliability evaluation of wind power integrated system, but it cannot reflect the time — varying characteristics of system relia-
bility. The influence of periodic time — varying characteristic of wind speed and failure rate of transmission lines on power sys-
tem is comprehensively considered. In the aspect of wind farm output, the periodic time — varying model of wind speed is es-
tablished, and according to the functional relationship between output power and wind speed, output power model of wind farm
can be determined. In the aspect of failure rate of transmission lines, the historical monthly failure rate is calculated by statis-
tic failure numbers of lines, and the periodic variation failure rate model of transmission lines is established through curve fit-
ting method. Based on the proposed models and Monte Carlo simulation, the time — varying reliability evaluation of wind power
integrated system can be achieved. The validity of the proposed method is verified by a case analysis. And the results of relia-
bility evaluation can provide a reference for mid — long term dispatching and maintenance decision.

Key words:wind speed model; curve fitting; failure rate of transmission lines; wind power integrated system; time — varying

reliability
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Type Selection and Design for Outside Cooling System of Converter
Valve in +800 kV Xinsong Converter Station

Deng Xiao,He Yong, Yu Bo
(South West Electric Power Design Institute Co. Ltd. ,Chengdu 610021 ,Sichuan, China)

Abstract ; Water cooling and air cooling are two major methods for outside cooling system of converter valve. Based on the pro-
ject design of +800 kV Xinsong converter station, the technical and economic analysis and comparison between water cooling
and air cooling are carried out. The results shows that, air cooling method is a water — saving and environmentally friendly
method without water and pollution, and its operation and maintenance are relatively simple. Moreover, combined with the

condition of station water supply, the equal annual cost in the period of using air cooling method is lower. So air cooling meth-

Vol.41,No.5

od is recommended for outside cooling system of converter valve in +800 kV Xinsong converter station.

Key words : converter valve ;outside cooling system ;water cooling; air cooling
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Monitoring and Analysis Method of Foundation
Settlement for Substation Based on Theodolite

Wang Yuntian
(State Grid Sichuan Maintenance Company, Chengdu 610041, Sichuan, China)

Abstract ; Aiming at the impact of uneven settlement of foundation in Danba substation and the situation that the current moni-
toring and analysis methods are too complex to be applied to the areas with high altitude and poor geological condition, a moni-
toring and analysis method using theodolite is proposed. Firstly, the theodolite is used for monitoring, and then the monitoring
results are analyzed based on two — point comparison method, and the development trend of uneven settlement is judged by the
analysis results. Finally, the possible causes of settlement are analyzed and the control measures are put forward, which can

effectively prevent the occurrence of secondary hazard. So it proves the validity and practicability of the proposed method.

Vol.41,No.5
Oct. ,2018

Key words :theodolite; foundation settlement; substation; two — point comparison method
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Research on Thermal - sensitive Performance of Power Thyristor

Dong Hanbin', Jia Zhijie' ,Wang Jiayi', Ning Xin',Li Yonglong',Zhang Mingli’, Yu Feng’
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. DongFang Electric ( Chengdu) Engineering & Consulting Co. , Lid. , Chengdu 611731, Sichuan, China;
3. State Grid Hangzhou Electric Power Supply Company, Hangzhou 310000, Zhejiang, China)

Abstract : Many electrical parameters and lifetime of thyristor are related to its junction temperature. Research on junction tem-
perature of thyristor will help a lot in its capability and reliability. The relationship between on — state voltage and junction
temperature is studied. And some experiments are carried out to obtain the thermal — sensitive curve. According to this curve,
the junction temperature can be measured with its on — state voltage. In addition, the proposed method will help to evaluate the
condition of thyristor.

Key words : power thyristor; junction temperature j converter valve
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Review of Attenuation Methods for Transformer Inrush Current

Zhang Wentao' , Wang Yuhong' , Ding Lijie®,Shi Huabo® ,Song Yuyan',Li Tianze'
(1. College of Electrical Engineering and Information Technology ,Sichuan University Chengdu 610065,Sichuan ,Cjoam;
2. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China)

Abstract: As the key equipment in power system, whether the operation status of transformer is correct or stable will affect the
reliability of power supply. The inrush current of transformer can not only affect the correct rate of differential protection of
transformer, but also cause serious electrical pollution to other equipment of power system. The occurring causes and influence
of inrush current are pointed out. The current measures for the suppression of inrush current are reviewed, such as series re-
sistance method in primary side, shunt capacitance method in voltage side and phase selection method. The advantages and
disadvantages of each method are analyzed from the economic and technical aspects, the practical application of these methods
at home and abroad is introduced, and the developing trend and research direction of the future attenuation methods for inrush
current are prospected.

Key words : transformer; inrush current ;attenuation method
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Study and Analysis on Interphase Interference to Live
Line Measurement of 500 kV Metal Oxide Arrester
Combined with "Field" And " Circuit"

He Dameng
(State Grid Sichuan Maintenance Company ,Chengdu 610041 ,Sichuan, China)

Abstract: A method combined with "field" and " circuit" is proposed to calculate the interphase interference during live line

measurement of 500 kV metal oxide arrester (MOA), which is verified by the joint simulation with ANSYS Maxwell and

EMTP. And it provides theoretical basis and practical way to reduce interference effects.

Key words: melal oxide arrester (MOA) ;interphase interference current; finite element method ( FEM) ;interphase coupling

capacitance; live line monitoring
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Safety Risk Assessment Model of Coal — fired Power Plant
Based on IAHP, System Analysis and IFCEM

Min Lingmin', Fan Jianbing', Zhang Hongguo’, Zhao Xuehua'
(1. State Grid Xinjiang Economic Research Institute, Urumqi 830002, Xinjiang, China;
2. State Grid Shandong Longkou Electric Power Supply Company, Yantai 264000, Shandong, China)

Abstract: In order to improve the ability to resist risks for coal — fired power plants, a new mathematical model of safety risk
assessment for coal — fired power plants is established. Combined with the influencing factors of thermal power plants, and
based on the established multi — level security evaluation index, the comprehensive security risk condition of coal — fired power
plant is obtained with the horizontal and vertical comparison of function extension structure by applying IAHP, system analysis
and IFECM. The model is very good to solve the interaction factors coordination, trival consistency check, strong interfere of
subjective factors and low persuasibility of single method result, and the application results show that the proposed model is
consistent with the actual situation.

Key words : safety risk assessment model of power plant; improved analytic hierarchy process; system analysis method; im-

proved fuzzy comprehensive evaluation method
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Analysis and Research on Protecting Measures
for Insulated Pole Fault of Circuit Breakers

,Weng Yu®, Jia Zhijie' ,Chen Jie’ ,Dong Hanbin'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan,China;
2. Xi'an Technological University, Xi’an 710021, Shanxi, China;
3. Sichuan Keruide Industrial Group Corporation, Chengdu 610041, Sichuan, China)

Wang Jiayi'

Abstract: A typical insulated pole fault of LW6 — 220 circuit breakers is analyzed. Through experimental research and disas-
sembling analysis, the main reason of this insulated pole fault is found out. Combined with the operation condition, the pre-

ventive measures and suggestions for operation and maintenance of LW6 —220 circuit breakers are proposed, which provides a

technical support for continuous operation of this type of circuit breakers.

Key words: LW6 —220; circuit breaker; insulated pole; protecting measures
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Several Improvements on Centralized Monitoring and Control Functions
for Substation in Dispatching and Control System of Smart Grid

Li Yi',Gong Chengming” ,He Rui',Zhu Liman’,Gao Jian',Sun Shiming’

(1. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;
2. NARI Technology Development Co. ,Ltd. , Nanjing 211106, Jiangsu,China;

3. State Grid Chengdu Power Supply Company ,Chengdu 610041 ,Sichuan, China)

Abstract ; Firstly, the requirements of centralized monitoring and control functions in substation are briefly analyzed as well as
the deficiency of the existing implementations which are mainly designed for dispatchers. Then, several improvements are pro-
posed for a better support of the monitoring and control under normal situations and the alarming under outages or abnormal sit-

uations. These improvements have been deployed in large — scale dispatching and control centers, which improves the efficien-

cy of centralized monitoring and control in substation.

Key words: dispatching and control system of smart grid; centralized monitoring and control in substation
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Multi - level Coordinated Dispatching
Management Based on Power Guarantee of Significant Activities

Yang Xuan',Liu Jian',Li Xiang',Shi Rui’,Li Gan’
(1. State Grid Hangzhou Power Supply Company , Hangzhou 310009 ,Zhejiang ,China;
2. Global Energy Interconnection Corporation,Beijing 100031 ,China;
3. State Grid Sichuan Electric Power Company ,Chengdu 610041 ,Sichuan ,China )

Abstract ;: With the development of economy, the influence of China is growing sharply, and the world - class political, cultur-
al and sport activities are carried out in China frequently, which leads to more strict requirement of power guarantee. In order
to satisfy these requirements, a novel multi — level coordinated dispatching pattern is proposed based on power guarantee of sig-
nificant activities through process optimization, integration of technology and human resources and multi - level joint dispatc-

hing. This novel pattern is able to guarantee the good power supply and quick response. The proposed pattern is verified by

G20 summit and the thirteenth session of the student sports meeting.

Key words : power guarantee; dispatching and control; multi — level coordinated dispatching; quick response
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Promotion in Comprehensive Project Management of Power
Scientific Research Enterprises Based on Three —level Control Mode

Tang Jing,Zheng Kai,Zhang Ran

(State Grid Sichuan Electric Power Research Institute ,Chengdu 610041 ,Sichuan ,China)

Abstract: Power scientific research enterprises are mainly engaged in power operation maintenance and other professional tech-
nical support. Relying on the research and development funds projects, they take improving the operation security of power
grid and solving the technical problems on the production site as the goal to carry out new technology research and new stand-
ards preparation, etc. Their comprehensive project management is quite different from the general power supply companies.

Based on the characteristics of power scientific research enterprises, how to improve the completion rate of investment plans

and other indicators is discussed through the " three — level control mode"

management.

to achieve the promotion of comprehensive project

Key words : comprehensive project; three — level control; whole process management; milestone
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Analysis and Research on Vulnerability of Computer Key
and Its Improvement Measures

Du Yuyao',Su Helin’
(1. State Grid Guangyuan Power Supply Company ,Guangyuan 628000, Sichuan,China;
2. State Grid Sichuan Electric Power Research Institute ,Chengdu 610041, Sichuan ,China)

Abstract: In power load adjustment, brake operation is a common thing. In order to ensure its safety and stability, there has
program lock and computer keys, which should be verified in each step and unlocked in sequence so as to implement the oper-
ation. The computer key is a mobile work, which needs storage battery to be the energy support and be charged in time after
the usage. At present, the storage battery generally adopts the fast charging to floating charging mode, and is in hot saturation
state for a long time, so that the metal and chemical elements of storage battery are aged quickly and have a short service life.
For this reason, the research of intelligent charging controller is carried out, which combines the daily limited charge of 2
hours with the emergency fast charging, not only ensures that there is enough electric energy in the application, but also great-
ly prolongs the service life of computer keys. At the same time, it is beneficial to environmental protection and saves a lot of
money.

Key words :storage battery; hot floating charge; time — limited control; prolonging service life
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