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Abstract: The number of conductor with different voltage level is more complicated than single circuit when EHV and UHV
transmission lines are erected in the common corridor so there are many factors which will influence the distribution of electric
field. The calculation model of power — frequency electric field is established based on charge equivalent method in order to
analyze the distribution of electric field when using the common corridor and Matlab is utilized to develop simulation program
for the visible analysis of electric field distribution under the transmission lines at 1.5 m above the ground. The discussion lays
emphasis upon some influencing factors to the distribution of electric field in the transmission corridor such as the phase se—
quence of EHV and UHV transmission lines the approaching distance between EHV and UHV transmission lines and the
clearance of conductor to the ground. Research shows that the phase sequence and the clearance of conductor to the ground
have a great influence on the maximum of electric field and there is a linear growth relationship between high — intensity cov—
erage area of electric field and the approaching distance. Finally the suggested phase sequence approaching distance and
clearance of conductor to the ground when EHV and UHV transmission lines are erected in the common corridor are proposed
according to the criterion of electromagnetic environmental evaluation.
Key words: charge equivalent method; common corridor; power — frequency electric field; phase sequence arrangement; ap-—

proaching distance; clearance of conductor to the ground
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Abstract: Along with the interconnection of interval power grids natural resources in different areas have been utilized suffi—
ciently. But because of the weakness of some interval links caused by transmission corridor limit and so on the send - end i-
solated power grid and the receiving — end isolated power grid will come into being easily if the splitting accidents happen
which will lead to the serious power imbalance of local system and some problems about the stability of system frequency will
come up. At the same time along with the economic development of China the proportion of load type in each area is differ—
ent and the load model has a huge impact on the stability of system frequency. Taking the power grid of Hotian as the objec—
tive of the research the impact of load frequency characteristics on the frequency stability of isolated power grid is analyzed.
It is concluded that the different load model will have different impact on the frequency stability of isolated power grid by chan—
ging the load model and the proportion of all kinds of load in isolated power grid. The simulation with PSASP verifies the relat—

ed conclusions which has an important reference for the selection of load model during the stability calculation of actual power

grid.
Key words: power frequency characteristic of power system; load frequency characteristic; load regulation effect; frequency
stability
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Abstract: The influence of primary frequency modulation on grid frequency characteristic is closely related to main technical
indexes and parameter setting values of the primary frequency modulation system. Through the theoretical research the influ—
ence degree and trends caused by different technical indexes and parameter setting values are discussed. Then the simulation
analysis and calculation are carried out on a reasonable simulation system within the large grid which is in operation. The sim—
ulation results give some measures and proposal which is beneficial to the improvement of the frequency stability.

Key words: primary frequency modulation; frequency characteristic; stability; simulation calculation
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Abstract: Along with the interconnection of interval power grids natural resources in different areas have been utilized suffi—
ciently. But because of the weakness of some interval links caused by transmission corridor limit and so on the send - end i-
solated power grid and the receiving — end isolated power grid will come into being easily if the splitting accidents happen
which will lead to the serious power imbalance of local system and some problems about the stability of system frequency will
come up. Taking the power grid of Altay as the objective of the research the characteristic of governing system and the influ—
ence of governing system on frequency stability of isolated power grid are analyzed. It is obtained that the governing system of
the unit with different capacity has different impacts on the frequency of isolated power grid the governing system of hydroelec—
tric generating set and the governing system of thermoelectric generating set have different impacts on the frequency of isolated
power grid and the cooperation between governing systems of hydroelectric generating set and thermoelectric generating set
with different capacity has different impacts on the frequency of isolated power grid. The simulation with PSASP verifies the re—
lated conclusions which has an important reference for the operation of actual power grid and the cooperation between the gov—
erning systems of hydroelectric generating set and thermoelectric generating set.

Key words: power frequency characteristic of power system; governing system; speed governing characteristic; load regulation
effect
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Abstract: Based on the vulnerability analysis of the traditional power grid and the features of EHV and UHV power grid the
vulnerability of Sichuan EHV and UHV power grid is analyzed in order to identify the vulnerable components of Sichuan EHV
and UHV power grid by using the theory of structural vulnerability based on complex network and the state vulnerability based
on power flow entropy. The results show that Sichuan power grid has the typical structural features of small world network and
under the different operating modes the vulnerable buses and vulnerable branches of Sichuan power grid will shift. The results
can provide a reference for the dispatching and operation of power grid.
Key words: structural vulnerability; state vulnerability; small world network; vulnerable buses; vulnerable branches
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Abstract: Aiming at the requirement of scientific power generation scheduling management under multi — dispatching modes in
the new development of electricity market a uniform optimization model for monthly trading scheduling is proposed. By setting
different objective function the present model can satisfy different dispatching modes. The Tabu — PSO is adopted to solute the
uniform optimization problem which uses the local search ability of Tabu search to improve the premature convergence prob—
lem of basic PSO. A project is developed to realize the algorithm and evaluate the implementation of monthly trading schedu-
ling. The numerical examples show the effectiveness of the proposed method.
Key words: monthly trading scheduling; dispatching mode for energy saving; dispatching mode for justness; particle swarm
optimization ( PSO) ; Tabu search
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Abstract: Based on the recent development of smart grid in the U.S. it focuses on the in — depth analysis and discussion of
the existing demand response mechanism. From the user policy user feedback automatic demand response and other aspects
the technology trends of smart grid are described. Finally a new model of demand response mechanism in smart grid is pro—
posed. It can be used to match the renewable generation resources on operator side and propose an effective and secure solu—
tion for parallel operation of renewable generation resources.

Key words: American smart grid; demand response; renewable generation resources
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Abstract: In wind — solar hybrid generation system it is meaningful to introduce the predicted short — term power of each com—
ponent to develop the optimal energy allocation strategy and track the generation scheduling in a better way. Considering the
variable allocation cycle a short — term power prediction method based on variable time scale is proposed. In the algorithm
the short — term power of different power components in any time scale could be predicted based on the histrionic data and
physical model and the tracking of generation scheduling in optimal mode is implemented. The simulation results based on the
data of a wind — solar hybrid power supply system indicate that the proposed method could be applied to hybrid generation
system with variable allocation cycle and tracks the generation scheduling in a better way also the combined method outper—
forms the pure physical model in reducing the tracking error and improves the stability of the system output.
Key words: power prediction; variable time scale; historical data; physical model; wind — solar hybrid generation system
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Abstract: With the continuous progress of the construction of smart grid the technical support system of smart grid dispatching
plays an important role in ensuring the safe and stable operation of power grid. The architecture of the dispatching technical
support system is analyzed and the current status of dispatching automation is summarized. The proposed architecture plays a
certain role in guiding the construction of technical support system for smart grid dispatching.

Key words: smart grid; dispatching technical support system; dispatching automation
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Abstract: Aiming at the power losses voltage deviation and increasing differences of load peak and valley in distribution net—
work caused by disorderly non — coordinated charging of electric vehicle a dispatching strategy of orderly coordinated charging
is established. Firstly the effect of electric vehicle charging methods on distribution network is analyzed and the necessity of
orderly coordinated charging in distribution network is described. From the aspects of security and economy the optimal char—
ging dispatching strategy on each node is established taking minimizing the power losses of distribution network and decreasing
the differences of load peak and valley as the goal. Finally the rationality and validity of coordinated charging strategy are ver—
ified by the simulation with genetic algorithm.
Key words: electric vehicle; distribution network; orderly coordinated charging; genetic algorithm
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Abstract: The problem about power flow optimization of distribution network with wind power generators is studied and the
commonly used models and methods in power flow calculation of wind power generation are also analyzed. Considering that
wind power generators integrated with the grid may produce much active power loss by absorbing a lot of reactive power so
shunt capacitor is adopted to compensate the distribution network. Under the premise of satisfying the reactive power compen—
sation the asynchronous generators of wind farms are treated as PQ node to calculate the power flow of distributed network af—
ter the integration of wind power generators using the forward ad backward method. On this basis the improved particle swarm
algorithm is adopted to optimize the reactive compensating capacitor. The focuses are on the influence of wind power integra—
tion on the power loss and voltage level of distributed network and the validity and practicability of the proposed method are
simulated by an example of wind farms connected to 33 bus system which has a satisfactory and acceptable result.

Key words: distribution network; power flow calculation; distributed generation; wind power; improved particle swarm algo—

rithm
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PCHD VSC - HVDC L,

( 610031)
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B EBIR(VSC - HVDC) #ird & 4u 09 L, 38 Bax 4317 k. 8 AR VSC - HVDC 89 R B 34 7 X, #h 2 A8 v dq 2
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7y kRt R B, FILAT A K B 0 L 1 B e < SR T ARG bl o 45 25 RIRIE T BT AR ek 69 45 ) Hwk0d E A 1
Fo Ay HOME o

) ) ) i Ly

Abstract: Based on the port — controlled Hamilton with dissipation ( PCHD) model a new L, — gain repetitive control strategy
of voltage sourced converter based high voltage direct current ( VSC - HVDC) system is proposed. In the theory the converter
model of VSC — HVDC is equivalent to a dissipative passive system and according to different control modes of VSC — HVDC
the reference currents in the corresponding dq — axis are determined. On the basis L, — gain repetitive controller is designed
to trace the reference currents and suppress the external disturbances. The simulation results verify the validity of the proposed
control strategy.

Key words: high voltage direct current ( HVDC) ; voltage sourced converter ( VSC) ; port — controlled Hamilton system; ener—

gy function; L, gain control
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Abstract: Power system stabilizer ( PSS) can inhibit the low — frequency oscillation well and the selection of its parameters is
particularly important. Generally both the real part and damping ratio of the eigenvalue of the system state matrix are weighted
and then it is transformed into a single objective problem to design the controller parameters of PSS using optimization algo—
rithm but the parameters are influenced greatly by the selection of the weight. The real part and damping ratio of the eigenval—-
ue are considered as two objectives to optimize the parameters using NSGA — I multi — objective evolutionary algorithm. Com-
paring with the traditional methods the simulation results show that the PSS controller designed by NSGA — II algorithm can
damp the low — frequency oscillation of power system effectively.
Key words: low — frequency oscillation; power system stabilizer ( PSS) ; eigenvalue; damping ratio; NSGA —1II algorithm
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220 kV N

( 610041)

DRL B AT 220 KV EERARY AL P HR OB X A e R H B R AAIEIT A RAIT T R, oM T RAERK
PRAP B B 0 IR ARl P A4 B T B ER o BT K A TA bR H) 4B R ek, AT B A e T AL R MR R R
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Ao Ae sk o Fh4EatiE LS B AT ey R R B Z AT T ATk, SE st sk ey S Bk AT T R AT, A R R A
FRRBE A SF .

; ) cT

Abstract: The protection action during typical dead zone fault of bus coupler and section switch in 220 kV bus protection sys—
tem at present is described and the logic problems of typical dead zone protection are analyzed. The CT differential current
criterion of both sides are put forward to judge dead zone fault ahead of time thus the protection can effectively avoid tripping
normal bus segment when the dead zone failure happens in closed position so it can effectively reduce the influence scope of
the accident. At the same time in all kinds of bus faults the improved logic selection accuracy and export action time are
compared with the current protection logic and the advantages and disadvantages of the improvement measures are also dis—
cussed which can provide a useful reference for the future protection designing and commissioning.

Key words: bus differential protection; dead zone protection bus coupler ( section switch) ; CT current criterion of both sides
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Abstract: As a new maintenance technology the condition — based maintenance is developing gradually in secondary equip—
ment of power system. On the basis of the researches about the present situation and the technical difficulties the key technol—
ogies to achieve the condition — based maintenance of relay protection are proposed which solves the problems of condition
monitoring for secondary circuit. The basic structure and functions of the condition — based maintenance system of relay protec—
tion are analyzed which provides a reference for the implementation of condition — based maintenance of relay protection.
Key words: relay protection; condition — based maintenance; control circuit; power system
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Abstract: A method for exact calculation of static harmonic using adaptive sampling period based on correlation calculation is
presented. It is an iterative optimization procedure which searches for the most suitable sampling period according to the corre—
lation coefficient of two adjacent sections and the quadric modified equation. The harmonic parameters are finally presented by
the FFT calculation of the latest synchronous sequence. The algorithm does not require any knowledge about the system fre—
quency and the long sequence DFT computation can be avoid because of the constant sampling window. Various case studies
using simulation data show that the proposed algorithm has fast convergent speed and high detection precision even if the sys—
tem frequency deviation is large.
Key words: non — synchronized sampling; fast Fourier transform ( FFT) ; correlation coefficient; harmonic analysis; adaptive

sampling period
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Abstract: Determination of minimum break point set ( MBPS) is the first step during setting and calculation of direction pro—
tection in a complex multi — loop network. A new model for directly obtaining MBPS is established through the coordination de—
pendency relationship of primary and backup relay. The setting process is expressed through a series of matrix operation which
becomes the constraint. The relay protection importance is introduced into the objective function and artificial bee colony algo—
rithm is used for solving the model and obtaining the optimal MBPS. At last it verifies the validity of the proposed algorithm
and model by an example.

Key words: setting calculation; minimum break point set ( MBPS) ; coordination dependency relationship; relay protection

importance; artificial bee colony algorithm
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Abstract: Lightning stroke is one of the major accidents in HV and EHV transmission lines. The trip — out accidents are main—
ly caused by shielding failure and rarely caused by back flashover. In order to prevent the trip — out by shielding failure the
lightning rod against shielding failure can be installed on the lightning conductor that can improve the triggered lightning capac—
ity of the ground wires. Taking N148 tower in 220 kV transmission line of Xichang for example the differences of shielding
failure rate shielding failure trip — out rate and shielding failure lightning peak current of the transmission line which has in—
stalled the lightning rod against shielding failure near N148 tower are analyzed. With the help of calculation analysis it is
found that after installing the lightning rod against shielding failure the ability against shielding failure of transmission lines
has been improved obviously. Therefore it is in high practicality to use lightning rod against shielding failure as the improve—
ment measures of the protection against lighting in transmission lines.

Key words: lightning rod against shielding failure; shielding failure; protection effect; calculation method
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Abstract: The inner bridge connection in 500 kV substation has the features of small footprint and easy operation especially
for two outlets and three switches which is more convenient for power supply interruption and power transmission and will not
affect the normal operation of other lines. However it will increase relatively higher safety risk factors when the main trans—
former fails or malfunction happens so the safety and reliability of operation maintenance and switching operation in substation
need higher requirements. Taking the first 500 kV substation with inner bridge connection in Sichuan for example the relative
dangerous points in power supply interruption and power transmission and the different operating programs are introduced in
detail and the risks in each program are compared which aims to provide the decision — making for operating staff in power
supply interruption and power transmission so as to increase the level of safe operation in substation.

Key words: inner bridge connection; 500 kV substation; switching — surge overvoltage; bridge switch
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REGAT T RE AT T AIL . AT HUERAE S 20 09 BAS IR Fovl B B, 5T A T AL 220 kV %R B RS0 X F4E
Abstract: In order to apply the insulation condition evaluation of transformers in dielectric frequency response method to the
actual operation the theory of dielectric frequency response is introduced firstly. Then the dielectric frequency response sys—
tem is studied which consists of the micro current measurement system signal acquisition signal processing and software etc.
At last the system is applied to the field testing and evaluation for the condition of 220 kV transformers.

Key words: transformer; dielectric frequency response; complex capacitance; oil — paper insulation
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Abstract: A breakdown accident of a lower capacitor of AC filter that happened in a converter station is introduced. A simula—
tion model of electromagnetic transient is established with PSCAD/EMTDC for the capacitor to analyze the process of the acci—
dent thus the switching overvoltage of fault phase is obtained. And the fault reason is found out according to the calculation
results which gives the improvement suggestions to avoid the similar accident again.

Key words: AC filter; breakdown; simulation
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CRAMN TG REMNSEREBEHSREHGHALT X, 50N T ZHREN EHP -50C £ & 5 T & 9% E
MELERZALBENHaRE BT EHP -50C 2B LM YN FLERZIRBE Y R EAAHL L, F 4
BTN FERZAFIREY RGBT R .

Abstract: The influences of environmental humidity on the measurement results of power — frequency field intensity of EHP —
50C sensor in the laboratory are analyzed with the two ways of sealed sensor and non — sealed sensor. The clear conclusion is
obtained that the measurement results of power — frequency field intensity of EHP —50C sensor are affected by the influence of
the environmental humidity. The numerical range of measurement result affected by environmental humidity is also given.

Key words: humidity; power — frequency field intensity; measurement result
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