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Abstract: As the development and utilization of new energy are supported by our country the wind power bases and wind ca—
pacity keep growing. But wind power bases are in the end of power grid the connection between the terminal grid and the
main grid is weak the level of short — circuit current and the ability to resist the disturbance are low. At present the dynamic
reactive compensation equipment is introduced into wind booster station which can effectively alleviate the fluctuation of grid
voltage and improve the stability of terminal grid. But the unreasonable configuration and parameters of dynamic reactive com—
pensation equipment may deteriorate the system stability and even cause low — frequency oscillation. So taking the low — fre—
quency oscillation caused by the power plant with dynamic reactive power equipment of wind farm in one area of Xinjiang for
example the low — frequency oscillation caused by the unreasonable parameter setting of dynamic reactive power equipment of
wind farm is reconstructed. The analysis results show that the parameter setting of dynamic reactive compensation equipment
has vital influence on the dynamic stability of power system and the unreasonable voltage control mode and related parameter
setting may lead to low — frequency oscillation of power system. The relevant suggestions and measures are proposed for the dy—
namic reactive compensation equipment of wind farm which gives an effective guidance for the relevant parameter setting the
operation and management of dynamics reactive compensation equipment.
Key words: wind farm; dynamic reactive compensation; voltage regulation; low — frequency oscillation
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Abstract: Wind power is an important project for developing clean energy in the next ten years in China in order to master the
operating condition of the unit and remove the unit failures promptly so as to reduce the unnecessary outage and accidents a
set of on — line monitoring system is becoming more important. Based on ZigBee and Ethernet technology a set of data acqui-
sition and transfer system is developed and the hardware and software of data acquisition module and data transfer module are
designed. By completing the protocol conversion between ZigBee and Ethernet network the bidirectional data transfer is a—
chieved and its higher reliability is proved by simple tests. The system is easy to be installed and has such advantages as low
complexity high security and low cost ete. It not only solves many difficulties of wind farm especially offshore wind farms
such as difficult wiring inconvenient maintenance and high cost but also provides a new idea for on — line monitoring system
with many data acquisition points and complex wiring.
Key words: ZigBee; on — line monitoring; Ethernet; data acquisition; data transfer
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Abstract: The distributed generation ( DG) brings many problems such as grid voltage and power quality in distribution net—
work. Microgrid which is the integration of distributed generation and loads is regarded as a potential solution to the prob—
lems mentioned above. The method of balancing power output of the distributed power and energy storage system in the micro—
grid is studied. The system control models based on parallel — connected inverters are established. The stable operation in is—
landed microgrid is achieved and a control strategy for the parallel — connected inverters for microgrid is proposed. The volt—
age — current — droop three — loop controller is used in distributed generation units to share the loads among the parallel — con—
nected inverters. Finally the simulation results show that the proposed control strategy is feasible.

Key words: microgrid; parallel inverters; droop control; islanding mode; three —loop control
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PMU

Abstract: With the inclination of national policy on environmental protection renewable energy utilization and energy develop—
ment and the constant improvement of wind power technology the installed capacity of wind power grows rapidly and the de—
velopment of wind power is changed from the distributed development to the centralized development. But large — scale wind
power integration brings many problems to the operation of power grid such as voltage control short - circuit current equip—
ment selection etc. The centralized integration of large — scale wind power will provide a certain short — circuit current influ—
ence the equipment selection and operating mode in mid — voltage side and low — voltage side of booster station thereby it con—
strains the concentrated development and construction of wind power. Therefore through the short — circuit current analysis
supplied by a single wind turbine with different wind turbine models ( double — fed and direct — drive) and different capacity
an engineering calculation method is proposed based on short — circuit PMU recorded wave curve of wind turbine and short —
circuit simulation curve of wind turbine model. It can calculate the subtransient reactance of wind turbines with different mod—
els and capacity thereby the calculation model of short — circuit current for wind farms is established to analyze the short — cir—
cuit current supplied by a wind farm to the system. It provides an important reference for the planning design and equipment
selection of wind farms and wind power collecting stations.
Key words: wind farm; wind turbine; subtransient reactance; short — circuit current
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(1. 610072; 2. 400044)
500 kV EMTP - ATP ( OPGW)
N ( )3 ° OPGW

Abstract: Tap — off power from ground wire is an ideal method for on — line monitoring devices of transmission line. The first

step to design tap — off power from ground wire is the selection of ground wire of tap — off power. Based on 500 kV lines of Si—

chuan Electric Power Company the performances of optical power ground wire ( OPGW) and ordinary ground wire in power

lightning impact and engineering feasibility ( the installation and implementation) are compared with EMTP — ATP. The results

show that OPGW works better in power and lightning impact while the installation of power — tapping devices isn’t convenient

(only available at the connecting point of OPGW)  and for the ordinary ground wire it behaves better in installation basically

with no limits of installation ( almost available for every tower) ~ while it has worse performance in the other two aspects. Final—

ly the basic principles and methods to select ground wire of tap — off power are discussed.
Key words: transmission line; overhead ground wire; on — line power tapping; tapping power
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3. 610045)

o +800 kV

) / )
Abstract: High — voltage direct current ( HVDC) transmission technology has got more and more attention and application in
power system and gradually becomes an important backbone of interregional transmission grids. The typical short — circuit/
grounding faults of long — distance HVDC transmission line are investigated and fault recognition and location methods are put
forward. Megger is used to qualitatively analyze the fault types. The locations of different type fault are estimated according to
different wiring methods. Based on the estimated value of fault location the relative fault location is judged by hanging ground
line and the precise fault location is obtained by sectional measure insulation. The location method is successfully used in
+800 kV Bin — Jin DC transmission line for positioning faults.
Key words: HVDC transmission line; short — circuit/grounding fault; fault location
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1 1 1 1 2 1

(1. 610072;
2. 610041)
MATLAB
o PSCAD/EMTDC
; ; : PSCAD

Abstract: Unbalanced phase current appears in double — circuit transmission lines on the same tower without transposition so
mechanism research and modeling simulation are carried out to study this phenomenon. Inductor model of each conductor is
established to obtain the inductance matrix of the electromagnetic equation. Numerical calculation by MATLAB is done to solve
the electromagnetic equation and PSCAD model of double — circuit transmission lines on the same tower is established for simu-—
lation. Simulation result and theoretical calculation show that the inverse arrangement of transmission lines can obviously de—
crease the unbalance degree.

Key words: double circuit lines on the same tower; inductance matrix; inverse arrangement; PSCAD
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2.2

4 ABC — ABC PSCAD 7 ABC-CBA MATLAB
4

1A1 IB1 IC1 A2 IB2 IC2
/A /A /A /A /A /A

PSCAD 2138 2123 2144 2125 2132 2144
MATLAB 2170 2166 2162 2162 2166 2170

2.3

5 ABC-ABC MATLAB
8 ABC -BAC PSCAD
6 ABC-CBA PSCAD

3
A1 1Bl IC1 IA2 IB2 IC2
/A /A /A /A /A /A

PSCAD 2124 2124 2150 2124 2124 2151

9 ABC-BAC MATLAB

MATLAB 2165 2166 2165 2165 2166 2165
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( 610041)
ANSYS

Abstract: The factors influencing the electric field intensity distribution of single — phase or unipolar split conductor are stud—
ied and a 3D model of simplified corona cage and split conductor is established. The 3D electric field intensity distribution of
sub — conductor surface is determined when dizzying by ANSYS. The impact of factors such as split spacing sub - conductor
radius split times size of corona cage and wire arrangement on maximum field strength of measuring section is also studied
by adjusting the voltage level and the geometry size of split conductor . Simulation results show that the maximum electric field
intensity of split conductor surface decreases as the radius of sub — conductor increases it increases as the split spacing increa—
ses it decreases as the split times increases and it decreases as the side length of corona cage increases. The research on e—
lectric field intensity distribution has an important value for corona discharge in engineering application.
Key words: corona cage; 3D modeling; corona discharge; electric field intensity; split conductor; simulation
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2. 610041)

Abstract: The sensitive points of generation tripping could be located by absolute kinetic energy incremental index. A method
is proposed which is used to locate this point based on the estimation of unbalanced power during short circuit period. The voli—
age Is separated to two parts: one is determined by the pre — fault power flow the other is determined by the equivalent voltage
at the fault point. The voltages of the generators are calculated with superposition principle. Then the unbalanced power of
generators could be computed. The sensitive points of generation tripping are determined by this unbalanced power. The effec—
tiveness of the proposed approach is verified by the simulation results of a 10 — machine 39 - bus system.
Key words: energy function; unbalanced power; superposition principle; sensitive point
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(1. 618000;
2. 519000)

Abstract: The characteristics of grounding current under various grounding methods and the transient process of ground — fault
line are analyzed. A criterion for grounding location/line selection using the first pulse direction of the moment when the cir—
cuit is switched is proposed according to the transient process. This criterion is suitable for grounding location/line selection of
isolated neutral system and arc suppression coil grounding system. It is not affected by voltage phase angle and doesn’t depend
on zero — sequence voltage with single criterion and simple wiring. A detailed analysis on the criterion application in various
faults is carried out. The accuracy and practicability of the proposed criterion is proved by the actual perfect application results
of small current grounding line selection device taking the advantages of this criterion.

Key words: transient characteristics of grounding current; grounding transient current direction; feeder grounding location;

ring feeder grounding line selection
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(1. 550003;
2. 300384)

Abstract: The configuration of distributed generation around important users can provide power supply when external power
failure occurs. According to reliability calculation method of distribution network based on feeder zoon the reliability calcula—
tion model of distributed generation is established. Then the evaluation method of power supply reliability for important users
considering distributed generation is proposed. The actual calculation verifies the validity of the proposed method and the
effect of distributed generation on power supply reliability of important users is analyzed.
Key words: distributed generation; power supply reliability; important user
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SSSC o
1 SSSC;

Abstract: According to internal model control theory and decoupling control strategy the controller of static synchronous series

compensator ( SSSC) is developed based on internal model decoupling control. Because both of dg currents and dq voltage ex—

ist cross coupling decoupling control can successfully decouple dg currents and dg voltage. The design principle of the pro—

posed controller based on internal model control is simple the tuning of its parameters is easier and the physical concept is

clear so it can achieve good results. In the end the simulation models of SSSC are designed in detail and established under

different operating modes. This control method is verified to be very good by the simulation.

Key words: static synchronous series compensator; feed — forward decoupling; internal model control
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o : D 28 mm “
” N “ ” D 18 ‘8 mm n n
;D 28.18.8 mm
6.6.2.8 kV ; APPJ D
D 0

Abstract: In order to investigate the influence of changing electrode position on the characteristics of helium plasma jet at at—
mospheric pressure a plasma jet with needle — ring configuration is designed. In the experiment the discharge process dissi—
pated power and jet length are studied through position changing of grounding electrode. Based on the experiment the physical
mechanism of the phenomenon is analyzed. The experiment results show that stable positive current " three pulses" and nega—
tive "single pulse" can be realized with the rising of applied voltage when the distance between grounding electrode and nozzle
is equal to D =28 mm. When D is reduced to 18 8 mm the positive can only appear " two pulses" and there is still only
one negative current pulse but the definition of the current pulse is more obvious. When the value of D separately equal to
28 18 8 mm the applied voltage makes pseudo glow into filamentous discharge mode is 6 6.2 and 8 kV that is on the ris—
ing respectively. The dissipated power of the jet is almost unchanged though the variation of airflow under fixed voltage but
it decreased as D is increased. With the increasing of gas flow the jet length will becomes longer at the first stage then gets
shorter and a permanent length to the end. At the same time the jet length becomes shorter with the increase of D.

Key words: needle — ring configuration; multi — pulses; electrode position; jet length; dissipated power
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( 610072)

500 kV 200 kV N

( PSASP) 500 kV 220 kV

Abstract: Aiming at the issue that single — phase short — circuit current at the 220 kV bus of Chengdu 500 kV substation ex—
ceeds the three — phase short — circuit current or even exceeds the breaking capacity of breaker the reasons are analyzed and
the measures of neutral grounding via small reactance for main transformer is put forward to reduce the single — phase short —
circuit current. According to the planning data of Sichuan power grid the limiting effects of neutral grounding via small react—
ance for 500 kV autotransformer on 220 kV single — phase short — circuit current are analyzed using the power system analysis
software package ( PSASP) . The influence of neutral grounding via small reactance on insulation level of neutral point is also
analyzed and a directive idea about value selection of small reactor is propoased.

Key words: single — phase short — circuit current; neutral point; small reactance; autotransformer
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Abstract: In order to ensure the safe operation of main transformer Sichuan Luzhou Chuannan Power Generation Co. Ltd in—
stalls neutral DC current blocking device( NCBD) and current limiting reactor in neutral point of 220 kV main transformer to
significantly reduce the single — phase fault current when occurring single — phase earth fault in high — voltage side of main
transformer and suppress the DC current flowing through neutral point of main transformer when the nearby HVDC transmis—
sion lines is not in symmetry operating mode. The simulation calculation and analysis show that the influence on line protec—
tion main transformer protection and generator protection are not obvious after installing NCBD and current — limiting reactor
in neutral point of 220 kV main transformer.
Key words: main transformer; neutral point; neutral DC current blocking device ; current — limiting reactor
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Abstract: Based on the analysis of structure adjustment and power change trend of three industries industry and its subdivi—

sion industry the model between electricity consumption demand and economic growth of the industry is established by using

the econometric model and the prediction is carried out according to the model whose results have a high precision. The re—

sults have a certain reference for improving the scienfificity of plan design the quality of operation and the efficiency of man—

agement.

Key words: industrial structure adjustment; electricity consumption analysis; industrial power
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750 kV o

Abstract: Zhundong power grid is the power base of Xinjiang autonomous region. With the connection of so many self — provid—
ed generators to the power grid short — circuit current problem becomes more and more severe. The current situation of short
— circuit current in Zhundong power grid is analyzed in detail. Three methods are introduced to lower the short — circuit cur—
rent in Zhundong power grid that is adjusting operating mode of power grid installing series current — limiting reactors and
transferring the self — provided generators to a new power substation. The results show that the most effective way to solve the
problem of short — circuit current is to disperse the generators and make sure the capacity of generators to one substation should
not be too large.

Key words: short — circuit current; installed capacity; current — limiting reactor; rated breaking capacity of circuit breaker
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Abstract: Electric vehicles have become the future of vehicles. The charging station is the source of power for electric vehicles

and its optimization study of site selection is of great importance. However

the basic assumption that an electric vehicle

should be charged at one charge station at one time has no longer conformed to the trend of electricity market. Under the con—

sideration that different stations can have different prices the research on site selection of charging station for electric vehicles

can be seen as a site selection problem with single capacity — limited goods flow in order to minimize the initial construction

cost and the total users” charging service cost. This problem can be described with a mixed — integer programming problems

and be easily solved by the Benders decomposition.

Key words: electric vehicles; charging station; site selection decision; Benders decomposition
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Abstract: Reliable feed — water control strategy is one of the most important control strategies to ensure the safe and stable op—
eration of supercritical once — through boiler. In Sichuan Baima 600 MW supercritical circulating fluidized bed ( CFB) units
once — through feed — water control strategy are applied to supercritical CFB boiler for the first time in China. Based on the
commissioning and operation experiences of 600 MW supercritical CFB units the feed — water operation control strategies of
the units are studied and analyzed in wet state dry state and accident conditions.
Key words: supercritical; circulating fluidized bed ( CFB) ; once - through boiler; feed — water operation control strategy
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Abstract: Taking the data of thermal performance test of a 600 MW supercritical unit for reference and based on the theory of

equivalent heat drop a quantitative analysis is carried out for the main factors which influence the thermal efficiency such as

cylinder efficiency heat terminal temperature difference thermal system leakage and desuperheating water etc. It provides a

valid reference to the diagnosis of thermal efficiency.

Key words: steam turbine; equivalent heat drop; performance test; thermal efficiency
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