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Abstract: In order to achieve the optimal operation of distribution network a distribution network reconfiguration method based

on Kruskal minimum spanning tree algorithm is proposed. Firstly the distribution network is assumed as an undirected weigh—

ted graph and the minimum spanning tree can be calculated by the empowering weighted values on each branch with the re—

sults from the weakly meshed power flow method. Then the optimal objective of the network can be achieved by updating the

weights iteratively. The proposed method takes the minimum network loss as the objective function and considers the voltage

quality. This method can effectively reduce network losses and improve voltage quality and load balancing. The test results of

the 33 — bus and 69 — bus systems verify its feasibility and validity.

Key words: minimum spanning tree; distribution network; network reconfiguration; Kruskal algorithm
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Abstract: Depending on grid structure in Xinjiang Hami and aiming at the reactive and voltage fluctuation problems in the re—
gion with the access of high density wind power solar and other new energy the voltage fluctuations in Hami region are ana—
lyzed and the reactive voltage risk in high density wind region is diagnosed based on the factors such as the random change of
active wind output the large — scale wind power and photovoltaic tripping the shock load change of electrified railway and the
control incoordination of dynamic reactive power compensation device ( SVC) . Then the measures to improve the voltage fluc—
tuations are proposed. The research results show that the short — circuit capacity of wind power at sending point is too small
and the wind power output fluctuations could easily make voltage fluctuations exceed the limit. And the incoordination of dy—
namic reactive power compensation device makes the weak wind power system swing. Therefore the factor analysis for voltage
fluctuations in the high density wind region will provide a reference for improving the voltage stability and reducing the impact
on wind turbine generator tripping.

Key words: high density wind; photovoltaic; electrified railway; static var compensator ( SVC) ; intermittent energy; voltage

fluctuation
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500 kV N
;50127

Abstract: The multi — point earth fault of the clamping pieces of a 500 kV transformer is checked and analyzed and based on
the field test it is pointed out that the direct reason of the multi — point earth fault of the transformer is the special structure of
the location pin in the given type of the transformer and the indirect reason is 5. 12 Wenchuan earthquake. This kind of fault
can be effectively found through the measurement of insulation resistance against ground of the clamping pieces and the on —
line monitoring of its grounding current which can play an important role in preventing the similar transformer faults.

Key words: multi — point grounding of transformer; cause analysis; clamp insulation resistance against ground; grounding cur—

rent
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( 610021)

110 kV

1 ’ ’

Abstract: A breakdown accident of neutral point gap in 110 kV transformer is introduced. The cause for the accident is ana—

lyzed with fault record and the fault position is located by adopting the electrical testing method which improve the efficiency

of troubleshooting.

Key words: transformer; neutral point gap; fault; analysis
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Abstract: It can improve the reliability of the auxiliary power system for substations by using two independent DC power sys—
tems. However some factors in the actual operation will make the two DC buses occur DC crosstalk. The monitoring ability of
the grounding fault is improved by microcomputer insulation monitor and the DC crosstalk is also detected by the device. The
selection criteria of the detecting bridge resistor for microcomputer insulation monitor are discussed. Meanwhile a simulation
analysis on the influence of detecting bridge resistor on the safe operation of DC power system is carried out during DC
crosstalk  which provides a reference for the selection of detecting bridge resistor.

Key words: DC power system; insulation monitor; DC crosstalk; detecting bridge resistor
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10 kV

( 615000)

o 2010—2013 10
kV N

Abstract: Overhead insulated conductors are widely applied in the distribution network and has become the mainstream. But in
the actual operation the breakage of insulated conductors caused by lightning stroke has a higher probability. Therefore to
explore the effective protection measures against lightning for insulated wires has a very important significance for promoting the
healthy development of the distribution network. A statistical analysis is carried out for the times of lightning trip — out of 10
kV distribution network from 2010 to 2013. The effectiveness of three ways are confirmed for the lighting protection that is
transforming the insulators using neutral ground via arc extinguishing coil in substation and mounting lightning fittings in insu—
lating conductors. The proposed protection measures against lightning for overhead insulated conductors have the effective
practical value.

Key words: insulated conductor; lightning withstanding level; arc over rate; burning path; protection measures against light—
ning
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1 250 mm’

( 610021)

o 1 250 mm’

Abstract: The study on the conductor type selection and division mode of UHV DC transmission line is an important subject of
UHV DC transmission technology which will have a great impact on transmission capacity transmission performance envi—
ronmental issues corridor width housing demolition scope technical and economic indicators. The electricity demand of the
developed area in China is growing so the transmission capacity of newly — built power grid increases and the large section
conductor will be widely used in UHV transmission lines. Based on the detailed technical and economical comparison and a—
nalysis for the types of 1 250 mm” section conductors the type selection scheme for the conductors of UHV DC transmission
lines is proposed which provides some useful references for the power engineering design.

Key words: ultra high voltage ( UHV) ; DC transmission line; conductor; transmission capacity
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( 618000)

Abstract: Two kinds of equivalent capacitance models of transformer winding are introduced. The connection between two
kinds of models is described in mathematical perspective and the consistency is concluded between the two models.

Key words: transformer; winding deformation; equivalent capacitance
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+500 kV

( 610021)

© =500 kV N

Abstract: Because of different load demand and different transmission power there are vast differences between the grounding
scheme of +500 kV Yongfu DC power transmission project and the conventional design. So the costs are compared and ana—
lyzed for bipolar two — terminal neutral grounding scheme or bipolar metallic return scheme of DC transmission project based on
the unbalanced current and duration time of split electrode power transmission which provides some useful references for the
investment decision of similar DC power transmission projects.

Key words: DC transmission line; split electrode power transmission; cost analysis; unbalanced current; earth electrode
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Abstract: Aiming at the contradictions between the increasing maintenance work and high — quality service requirement 12 —
node work method is introduced to the operation and maintenance management of transformation equipment. 12 key nodes are
summarized and extracted to achieve the targets in all 3 dimensions critical to maintenance of the large — scale transformation e—
quipment ( staff responsibility and time) . Tt clarifies the responsibilities of different electric power supply companies and en—
hances the cooperation among them as well for the purpose of shortening outage time while achieving both operation security
and maintenance efficiency. Furthermore this method aims to routinize the highly frequent large — scale maintenance work
and to improve power supply reliability. A practical application in operation and maintenance management verifies its adapta—
bility and validity.

Key words: maintenance of large — scale transformation equipment; 12 —node work method; high — quality service
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(1. 610041; 2. 610072)

Abstract: With the adjustment of national energy structure the scale of wind power integration increases rapidly. Large — scale
wind power integration has a great impact on the safe and stable operation of power grid. The general situation of wind power
development in China is introduced and the influence of wind power integration on the operation of power system is analyzed.
Finally a review of the research status and development trend of control technique in wind power integration is given.

Key words: wind power generation; control technique; wind power integration; power system.
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Abstract: In order to eliminate the harmonic and compensate the reactive power in power grid the double — tuned filter based
on double - controlled reactor combined with TSC ( thyristor — switched capacitor) is proposed. Two fixed reactors in tradition—
al passive filter are replaced by two variable reactors thus a passive dynamic filter is formed which improves the disadvantages
that the traditional passive filter is easy to detune affected by the parameters. TSC can fast track and compensate the reactive
power in power grid and has the advantages of not producing harmonic. The simulation proves that the mistuning of double —
tuned filter which is caused by the change of two capacitances can be corrected by changing the values of two reactors. And the
simulation verifies the effectiveness of the filter to eliminate the harmonic and compensate the reactive power thereby impro—
ving the power quality by paralleled with TSC.
Key words: harmonic; reactive compensation; double — tuned filter; thyristor — switched capacitor ( TSC) ; variable reactor;

power quality
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(1. 643000; 2. 610065)

FFT

o FFT

Abstract: In order to accurately measure the harmonic and inter — harmonic parameters in power system and to improve the
power quality a hybrid algorithm combining FFT spectrum interval continuous refinement algorithm and improved ant colony
optimization ( ACO) is proposed. By improving the fitness function of ACO algorithm and the transition probability the com—
plexity is reduced and the speed is improved. FFT spectrum interval continuous refinement algorithm is used to detect the fre—
quency values of harmonics and inter — harmonics then according to the frequency detection values the fitness function of the
amplitude and phase parameters is established. And then the improved ACO algorithm is used to estimate the parameters of
amplitude and phase so as to realize the detection and analysis of harmonic and inter — harmonic parameters. The comparison
of computer simulation results verifies that the proposed hybrid algorithm can accurately estimate the parameters of harmonics
and inter — harmonics and have a stronger ability to resist noise.

Key words: frequency interval refinement; improved ant colony optimization; hybrid algorithm; harmonic analysis; harmonic

detection
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( 610031)

Abstract: Climbing search method is one of the major methods on maximum power point tracking of wind power system. For
the wind power system with large inertia the traditional climbing search method cannot carry out the correct search control be—
cause of the rotating speed lag caused by large time constants. Therefore an improved variable step climbing search method is
proposed and compared with the climbing search method based on slope. The simulation results indicate that the improved
method has a good effect on maximum power point tracking of small wind power system and it not only increases the utilization
of wind energy but also avoids the mechanical oscillations when wind speed is stable.

Key words: wind power generation; climbing search method; maximum power point tracking; variable step size
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110 kV

Abstract: With the development and application of renewable energy and clean energy a variety of small power supply which
takes small generating set as the independent system has rapidly developed so the influence brought by the integration of the
large amount of small power supply on power system become increasingly outstanding. Based on the analysis of the influence of
grid — connected small power supply on various protections the technical principle is proposed that is the grid — connected
small power supply is intertripped by various protections and automatic transfer switching equipment. Finally the small power
supply intertripping scheme for a 110 kV substation in Sichuan verifies the correctness of the proposed intertripping principle
which is beneficial to the safe and stable operation of power grid.

Key words: grid integration; small power supply; intertripping; off — the — line; power system
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Abstract: The main objectives of any relay protection schemes in power system are to response the working state of primary e—
quipment and to monitor and control them. Nowadays with more and more sophisticated structure of power grid the adjust-
ment of relay protection setting values increases gradually which inevitably leads to the hard coordination among the protection
setting values. As the result some solutions are proposed the structure and function of on — line checking software for relay
protection are discussed and the key problems and technical difficulties are investigated.

Key words: relay protection; on — line checking; perturbation threshold; setting calculation
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o OVP/UVP DG P-V
OVP/UVP o
Abstract: Islanding is a relatively important problem in distributed generation. The existing islanding detection methods are u—
sually divided into three kinds namely active islanding detection method passive islanding detection method and islanding de—
tection method based on communication. The OVP/UVP method is mainly studied and it is improved through correcting the
slope of P —V characteristics in distributed generation ( DG) . It can effectively decrease the non — detection zones by amen—
ding the slope to be positive and it can increase its non — detection zones by amending the slope to be negative.

Key words: distributed generation; inverter; island; non — detection zone; feature identification; diagnosis
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+ 800 kV

(1. 644000;
2. 610072)

+800 kV o

+800 kV o

Abstract: The protection block strategy for +800 kV UHVDC transmission system is introduced in detail. Firstly the routine
measures to isolate the fault in UHVDC system are introduced and especially the function and the strategy of the by — pass
pair are analyzed. Secondly the application domains and the characteristics of four block strategies in UHVDC transmission
system are summarized. Finally the influence with and without communication between two converter stations on the block
strategy is analyzed. The recording data of commissioning for +800 kV Bin — Jin UHVDC transmission system verifies the va—
lidity of the proposed strategy.

Key words: UHVDC transmission system; protection block; converter station; communication
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20 kV
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2. 615000)

20 kV TV

Abstract: Firstly the fuse burnout accident of voltage transformer in 20 kV system of a large — scale hydroelectric station is
analyzed. Based on the fault recorder waveform it is found out that the fuse burnout is caused by ferro — resonance. Finally
the measures against feroo — resonance are given.

Key words: ferro — resonance; voltage transformer; measures
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o GPRS : OMS
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Abstract: The function of voltage acquisition system is quite single when voltage monitoring device needs collecting the data in
the field so power supply voltage monitoring and management system based on GPRS is established. The terminal voltage data
is uploaded to the voltage acquisition system through GPRS transmission and at the same time through the interconnection be—
tween two major systems that is the operation management system ( OMS) and the electric energy data acquisition system it
realizes the voltage data sharing so as to achieve the comprehensive and accurate monitoring of various voltage data. Mean—
while the system also provides all kinds of analysis methods for the technical personnel to take measures to improve the volt—
age qualification rate. The application examples accurately reflect the condition of voltage qualification rate. The proposed sys—
tem can improve the voltage of power grid with specific purpose so as to increase the economic benefit and to enhance the lean
management of voltage and reactive power.

Key words: voltage monitoring; voltage qualification rate; GPRS; lean management
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( 636600)

( distributed generation DG) N

o IEEE 33

(DG); ; ;

Abstract: In the distribution network reconfiguration with distributed generation ( DG)  the network economy power quality
and reliability of electricity supply are comprehensively considered. The multi — objective function is normalized based on fuzzy
satisfying method and the elite strategy is introduced to the idea of universal gravitation search algorithm. This improved grav—
itation search algorithm is used to solve the issues effectively avoiding the results into local optimal solution to improve the
stability of the algorithm. In IEEE 33 standard bus system for network reconfiguration the simulation results show that the loss
of system is greatly reduced after the reconfiguration of multi — objective network system while the node voltage quality and
supply reliability are also improved which verifies the effectiveness and feasibility of the proposed algorithm. Compared with
other algorithms the proposed algorithm has the strong performance optimization.

Key words: distributed generation ( DG) ; distribution network reconfiguration; improved gravitation search algorithm; fuzzy
satisfying method
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