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Optimization and Modeling of Power Supply Capability in Distribution System Based

on Analyzing Interconnections among Main Transformer
HAN Jun, ZHOU Hongwei, WANG Haiqian
(State Grid Jiangsu Economic Research Institute, Nanjing, Jiangsu province, 210008, China)

Abstract: According to the basic thoughts of calculating power supply capability of distribution system, which based on the

interconnection among main transformer and the N-1 guideline, this paper put forward an improved optimization calculation

model of maximum power supply capability considering constraints of main transformer overloading and tie-line capacity. The

model described general process of the main transformer N-1 check and the load's second transfer caused by the main

transformer's short-term overload. The model was solved using the linear optimization toolbox of matlab. On this basis, the

paper defined three types of calculation modules for power supply capability and established the comprehensive analysis

program. Finally the effectiveness of the method and model was verified through analyzing the power supply capability of

practical example.

Key words: distribution system; interconnections among main transformers; power supply capacity; optimization and

modeling
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Research on Nanjing Distribution Network Planning Based on the Analysis
Methodology of Reliability Cost—Benefit
LI Ziyun', LTU Wei?
(1.Nanjing Power Supply Company, Jianye District, Nanjing 210019,China;
2.China Electric Power Research Institute, Beijing 100192,China)

Abstract: A precise analysis methodology of reliability cost-benefit is raised by analyzing cost-benefit of distribution network

reliability. The precise analysis methodology to optimization for Nanjing distribution network is used and scientific

optimization results are obtained. The optimization results can bring very huge benefits.

Key words: power supply reliability; distribution network planning; precise analysis of reliability cost-benefit
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Application of Internet of Things Technology on Advanced Distribution Network

Construction
YUAN Haixing, SHEN Haiping
(Wuxi Power Supply Company, Wuxi 214061 )

Abstract: nternet of things technology contains advanced sensor, computer and information communication technology as a
whole,which realize intelligent identification, location, tracking and monitoring and management through the exchange of
information and communication . With the continuous development and mature of internet of things technology , its
application in the smart grid is becoming more and more widely. Combining with the results of the latest development of the
Internet of things technology, careful analysis of Internet of Things technology in construction of leading distribution power
grid, and on the basis of the further study of the Internet of things technology application in construction of leading distribution
power grid, especially information acquisition for prevention of thievery distribution power transformer and smart distribution
grid arrester technology are presented.The application results have a certain guiding significance to enhance the intelligent
level of leading distribution power grid .

Key words: Internet of Things ; Distribution Power Grid ; smart grid ; prevention of thievery ; arrest
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Study on Protections of Overvoltages Caused by 20 kV Vacuum Circuit Breakers

Switching off Shunt Reactors
XIE Tianxi', ZHOU Zhicheng', TAO Fengbo', LIU Yang', SUN Qiugin', JI Yamin?
(1. Jiangsu Electric Power Company Research Institute, Nanjing 211103, China;

2. Jiangsu Electric Power Maintenance Branch Company, Nanjing 211106, China)
Abstract: In recent years, overvoltage accidents occurred frequently in the 10~35 kV power systems when vacuum circuit
breakers switched off shunt reactors. On the basis of one breaker failure caused by this type of accident in a 20 kV substation,
the power system simulation model of this substation was built with the PSCAD/EMTDC software. The operating status of the
system was simulated to analyze the cause of the failure, and then the measures of suppressing overvoltage were proposed and
verified. The results showed that the high overvoltage was caused by the current chopping, reignition and resonance between
the reactor and the stray capacitance when the breaker switched off the reactor. The overvoltage couldn’t be suppressed
effectively if there were only arrests and capacitors installed, so the resistor-capacitor protection was recommended. For the
substation of this paper, the resistance and capacitance values of the resistor-capacitor could be 400Q and 0.2y F which were
suitable to suppress the overvoltage effectually.

Key words : vacuum circuit breaker; shunt reactor; overvoltage; reignition; R-C protection
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Discussion of the Principal Protection Methods Against Lightning—caused Breaking

of Insulated Overhead Lines
SUN Qiugin, ZHOU Zhicheng, TAO Fengbo, LIU Yang, MA Yong, XIE Tianxi
(Jiangsu Electrical Power Reseach Institute, Nanjing 211103, China)

Abstract ; Insulated overhead lines are widely used in the distribution networks for its outstanding enhancement of reliability
of power supply as well as deducing maintenance of overhead lines. The mechanism of the lightning-caused breaking of
insulated overhead line is firstly illustrated in the paper, and then the characteristics and application range of several key
methodologies for the protection of insulated overhead lines are elucidated in details, including the puncturing lightning
protection hardware, overvoltage protection device with fixed gap, shield wires, etc. Both the advantages and the
disadvantages of the principal methods are discussed detailedly with relative comparison. Some referential suggestions are
also presented regarding the lightning protection of distribution system.

Key words : Distribution System, Lightning induced overvoltage; Insulated overhead line; Lightning-caused breaking of

conductors; Overvoltage protection
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Simulation Analysis on Over—Voltage of 35 kV System Caused by Arc Grounding
CHAO Xuchong, SHI Weicheng,ZHU Jiangyu
(Zhenjiang Power Supply Company, Zhenjiang ,Jiangsu, 212001)

Abstract: Arc light grounding that make the electrical power equipments exceed their withstand voltage value do much great

damage to the isolated neutral system , and cause a fault. At present, due to the diversity and comprehensiveness of faults,

there is more difficult to judge whether it is arc grounding over-voltage or not. To analyze the damage that the arc grounding

do to the equipments, in this paper, the phenomena and consequences of intermittent arc grounding (namely arc light

grounding) are analyzed through a real fault that the over-voltage of equipments caused by a several times of single-phase arc

grounding of 35 kV power system of 220 kV substation, which lead to the breakdown of the equipments, and then the

simulation analysis and comparison are presented combined with this instance to provide some methods that how to find and

deal with the arc grounding short-circuit fault in neutral point ineffectively grounded power system.

Key words:35 kV non-grounding system; single-phase; arc light short-circuit; over-voltage; simulation analysis
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The Study of Autonomous Protection and Reconstruction System

in Distribution Network
Sun Jian', Yuan Xiaodong', Yuan Yubo', Wang Chaoming **,Ma Chunsheng *

(1.Jiangsu Electric Power Research Institute, Jiangsu, Nanjing 211103 ;

2.Southeast University, school of EE. Jiangsu, Nanjing 210096 ;

3.Nanjing Softcore Corporation, Jiangsu, Nanjing 210096)

Abstract : After analyzing the drawbacks of the centralized feeder automation terminal and the "voltage - time "type feeder

automation terminal, we proposed a new intelligent FTU prototype. The new autonomous 10kV distribution feeder

automation protection system based on communication is an important part of smart distribution grid technology. It is able to

effectively transport the real-time data of the feeder, monitor the structure of the distribution network and rapidly isolate and

reconfigure of system fault. FTU can operate independently and quickly, without the participation of the master server, fast

clear fault and recover power, thereby improving the security and the reliability of power networks. When the

communication suspended, the FTU will degrade into a "voltage - time" FTU, it can improve the reliability of the system.

Key words : Distribution automation; Feeder automation; Intelligent feeder terminal unit
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Studies on Intelligent Dispatching model and its Key Technology

on Distribution Network
CHEN Xingying, YU Kun
(College of Energy &Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: The energy balance model in distribution network is changed after distributed generation, micro grid, energy
storing device and charge-discharge device of electric vehicle are combinedtothegrid. For these changes and the needs to build
smart grid, the objectives and devices to the intelligent dispatch of distribution network are presented, based on the
characteristic of distribution network and its dispatching and control is analyzed. Multi dimensional and multi stage dill-down
intelligent dispatching model of distribution network based on interaction of network, power supply and loads is proposed to
achieve the goal of efficient operation of distribution network. And the functional structure on intelligent dispatching
ofdistribution network is provided. The key technologies to be solved are presented to complete the intelligent dispatching
system of distribution network. The developing direction on the intelligent dispatching of distribution network is explored
which points out the research direction.

Key words: distribution network; intelligent dispatching; interaction of network-power supply-loads; dispatchingmodel; key

technology
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Research on Impact of Distributed Generation on Voltage Sag
SHEN Peifeng ', XU Qingshan?, XU Honghua'
(1 Nanjing Power Supply Company, Nanjing, Jiangsu, 210019;
2 Southeast University , Nanjing, Jiangsu, 210000)
Abstract:; With a large number of the distributed power (Distributed generation, DG) access, distribution power flow the
size and orientation may change dramatically, making the distribution grid voltage sag characteristics change. It is of great
significance to research voltage sag characteristics of distribution grid with DGs. Based on a lot of simulation examples, the
influences of the types, control strategies, output power and grid-connected positions of DGs on voltage sag are analyzed.
The conclusion is available for reference in the configuration of DGs and the mitigation of voltage sag.

Key words: voltage sag; distributed generation (DG); distribution network; influence
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