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Abstract : With the improvement of DC transmission power from Hami to Zhengzhou, the impact on Xinjiang power grid gradu-
ally increases when a fault occurs in DC system. Combined with the 13th five — year planning objectives in Xinjiang power
grid, and aiming at bipolar block faults and wind generator terminal voltage changes in Tian — Zhong HVDC project, the influ-
ence of cutting different thermal power on transient and steady — state voltage rise in DC stability control schemes is studied.
Through PSASP simulation, it can be obtained that, retaining one or more units in the generator tripping scheme has little in-
fluence on transient voltage rise with different voltage level, but it suppresses the steady — state voltage rise of 500 kV and 750
kV bus, and for 220 kV bus, when retaining more thermal power units, the steady — state voltage rise of the bus is higher, and
the steady — state voltage in the terminal of wind power unit will also rise. This conclusion makes positive contribution to re-
duce the impact of bipolar blocking faults on Xinjiang power grid and improve the safe and stable operation level of the grid in
the future.

Key words: Tian — Zhong HVDC project; bipolar blocking; terminal voltage; transient voltage; steady — state voltage
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Abstract ; An infrared intelligent inspection, diagnosis and efficient early warning system for electrical equipment in substation
is developed aiming at the disadvantages of hand — held infrared monitoring in substation and the intellectualization develop-
ment requirements of power system. The integral structure of software and hardware for the infrared intelligent inspection sys-
tem is designed, the model of temperature measurement sensor of electrical equipment is constructed, and the terminal of in-
frared intelligent inspection for electrical equipment in substation is developed. The horizontal integrated structure of multi —
platform and infrared intelligent inspection of electrical equipment is put forward based on the research of network communica-

tion technology of intelligent system. The integrated application development of information system is realized combined with
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the intelligent inspection strategy and the temperature detection frequency of electrical equipment.

Key words : substation; infrared; intelligent; integration; application
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Abstract : The large — scale grid integration of wind farms will affect the transient stability of power system. Based on direct —

current load flow model, the extended equal area criteria and Matlab/ Simulink simulation, the impact of different voltage

drop, fault duration and LVRT (low voltage ride through) control strategy on system transient stability is analyzed. Simulation

results show that the deeper voltage drop and the longer fault time, the worse transient stability. LVRT control strategy of wind

farms can improve transient stability during a fault, but its capacity is limited

Key words: wind farm; power system; transient stability; low voltage ride through
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Abstract ; With the increasingly widespread use of photovoltaic (PV) power generation, the research of photovoltaic power
generation system has been attracted more and more attention, and the simulation of output characteristics of photovoltaic cell
is the basic parts of photovoltaic power generation system. Two widely used simulation models for PV output characteristics are
compared, and the differences between the output characteristics of these two models are analyzed. A model of photovoltaic
power generation system is established with Matlab/Simulink. The output characteristics of the photovoltaic physics simulation
model and mathematical simulation model are obtained through the established model, and the differences between their output
characteristics are compared and analyzed. Through this experiment, there still have some differences between the rates of P/
U output characteristics in these two models, and the output characteristics of the physical simulation model is more close to

the actual output characteristics, which can give a reference for the subsequent simulation and MPPT research of photovoltaic

Vol.39,No. 5
Oct. ,2016

power generation system.

Key words : photovoltaic ; mathematical simulation model ; physical simulation model
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Abstract: As a key quantitative indicator for evaluating the relative strength of AC systems in single — infeed direct current sys-
tems, the short — circuit ratio is widely used. But it is not applicable to multi — infeed direct current systems any more. There-
fore, giving the reasonable definition of the multi — infeed short — circuit ratio is very necessary. At present, there are two cal-
culation methods about multi — infeed short — circuit ratio in academic circle, that is, short — circuit impedance method and
multi — infeed interaction factor method. By exploring the origin the theoretical analysis and formula derivation of these two
methods are done. On this base, the unity of these two methods are proved, and the understanding mistake in the short — cir-
cuit impedance method is pointed out. A three — infeed direct current system model is built by remaking the 3 — machine 9 —
node system in BPA. In this model, the simulation analysis is carried out, which proves the consistency of these two methods.
In addition, the conclusion is also obtained that the multi — infeed short — circuit ratio is less than the single — infeed short cir-
cuit ratio.

Key words : multi — infeed direct current system; multi — infeed short — circuit ratio; multi — infeed effective short — circuit ra-
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tio; multi — infeed interaction factor; equivalent impedance method; impact factor method; high — voltage direct current
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Abstract : When Yunnan power grid is in asynchronous operation with main Southern Power Grid, Xiluodu and Luxi HVDC can
be started at the initial stage of black — start to speed up the recovery of power grid. The control modes of the traditional HVDC
and the technical requirements of AC system for involving in the black — start are researched to set its technical conditions. At
the same time, a new black — start strategy is researched when HVDC transmission system based on modular multilevel con-

verter (MMC) is used in grid black — start. The simulation results with PSCAD electromagnetic transient model verify the cor-
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rectness of the theoretical analysis.
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Abstract : The principle of traditional diode — clamped three — level reactive power compensator is analyzed, which has the dis-
advantages of low voltage — withstand level and low power level. A new kind of reactive power compensator based on T — type
three — level topology is proposed, which can improve the voltage — withstand level and power rating through the series of
switch devices. Grid voltage oriented vector control strategy is adopted for decoupling control of active and reactive current.

The neutral — point voltage control scheme which introduces zero sequence voltage injection is used to achieve the voltage —

sharing of positive and negative buses. The established simulation model of the reactive power compensator proves the validity

Vol.39,No. 5
Oct. ,2016

of the proposed control strategy, which achieves the fast compensation of reactive current.

Key words : three — level topology; reactive power compensator; vector control; zero sequence voltage
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Abstract : According to operating parameter variations and external disturbances of DC speed control system, resulting in re-
ducing the performance of the system, DC speed control system is designed using integral global sliding mode control strategy
to improve the following ability of system. In order to eliminate the reaching phase and shorten the response time of system, a
convergent exponential time — varying factor is added in the design of switching function. In the control law, the reference in-
put and the system error state variables are included, which enable the system to quickly respond according to the external in-

put and its state. The simulation results show that the designed integral global sliding mode controller has strong robustness for

parameter perturbation and torque disturbance and its following response is faster.

Key words:DC speed control ; integral; global sliding mode; time — varying factor; robustness
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Abstract ; After finishing the leading power factor test of generator, the set points for the low excitation limit curve should be

determined according to the test results. But different setting principles cause different leading power factor depth during the

actual operation of generators, even if the different generators have the same set points for the leading power factor operation.

The influences of two settings for low excitation limit curve on leading power factor depth are discussed.

Key words : generator; low excitation limit; leading power factor operation
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Abstract ; A joint dispatching optimization model for multiple micro — grids and power grid is constructed, and a new bi — level
optimization model is presented aiming at the centralized control of micro — grids. Based on the dynamic output range of micro
— grids, the distribution network loss and load fluctuation variance are considered in the upper objective function. Particle
swarm optimization (PSO) is applied to solve the upper optimization problem. The reserve constraint of micro — grids is treated
as a chance constraint which has considered the effect of uncertain random variables. Monte Carlo simulation particle swarm
optimization ( MCS — PSO) is applied to solve the lower level problem. A modified IEEE 30 — bus system with 3 micro — girds
is employed to calculate the day — ahead dispatching plan of micro — grids and the output plan of micro — grids’ micro power
sources. The results demonstrate that the joint dispatching strategy for multiple micro — grids and power grid can smooth the

load curve. At the same time, the proposed method improves the utilization rate of renewable energy generation and ensures

Vol.39,No. 5
Oct. ,2016

the economy and reliability of micro — grid operation.

Key words : multiple micro — grids; optimization model; distribution network; Monte Carlo simulation; joint dispatching
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Abstract : The reliable operation of HV electrical equipment in substation is related to the safety and stability of transmission
project and power grid. The corrosion and corrosion protection of the electrical equipment directly affect its safe and reliable
operation. In order to control the corrosion and corrosion protection of HV electrical equipment in Sichuan area, the corrosion
and corrosion protection of HV electrical equipment in the newly — built and being — operated 500 kV substations are investiga-
ted. The common corrosion forms of the equipment are analyzed, the defects of field corrosion protection are pointed out, the
new anticorrosion technology is evaluated, and the emphasis for the future improvements is put forward. The research shows
that there are different degrees and different types of corrosion in substation, and the corrosion protection is not effective in the
field. It is suggested that the anticorrosion engineering company with professional qualification in the future can be used to car-

ry out the cold — sprayed anticorrosion for the whole substation.

Vol.39,No. 5
Oct. ,2016

Key words : substation; electrical equipment; corrosion; cold — sprayed anticorrosion
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Abstract: In order to limit the single — phase or two — phase short — circuit current level of 750 kV Northern Urumqi Substation

and guarantee the safe and stable operation of power grid, the overvoltage and insulation coordination is studied by installing

reactor in main transformers of Northern Urumqi Substation. Through the research, the power frequency and operating overvolt-

age level in neutral point of 750 kV main transformers are put forward. By steady state and transient power frequency current

of neutral point reactor in main transformer, it achieves the purposes of optimizing the structure of power grid and improving

the level of safe and stable operation.

Key words : transformer; neutral point reactor; short — circuit current; overvoltage and insulation coordination
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Abstract: At present, extra — high voltage and ultra — high voltage transmission grids have formed in most provinces of China.
These transmission lines always have long distance, long span and wide distribution, and the weather condition is very complex
where the transmission lines pass through. It is a high probability to be influenced by kinds of lightning overvoltage. The com-
parative study of overvoltage induced by direct lightning flash and lightning induction is carried out, which is of great signifi-
cance to prevent lightning strike accidents and guarantee the safe operation. The overhead line is equivalent to an infinite con-
ductor, and the transient response model is established under direct lightning flash frequency domain with ATP — EMTP. Con-
sidering the coupling between multiple wires, the overvoltage waveform and amplitude of double — circuit and single — circuit
transmission lines are calculated. On the other hand, the lightning electromagnetic radiation model is established by using
Agrawal equations, and the induced overvoltage on transmission lines near by the lightning strike spot is calculated. By com-
paring the obtained calculation results with the results of empirical formula, it shows that the obtained calculation results is
lower because of lines coupling and other factors, which conforms to the actual condition.

Key words : lightning overvoltage ; direct lightning flash; lightning induction; electromagnetic coupling; ATP — EMTP
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Abstract ; The insulator faults of transmission lines occur frequently, but at present there is no fault monitoring device for insu-

lators. Therefore an on — line monitoring system for insulator faults is proposed. The structure of this system, the communica-

tion control system and the main modules are described, and the software implementation of various modules is introduced in

detail. The proposed system can monitor the real — time operation situation of insulators so as to improve the stability of power

system, which provides the theoretical support for the pre — judgment and life evaluation of insulator fault.

Key words: insulator; on — line monitoring; data processing; software design
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Abstract: The AC withstand voltage test of GIS is one of the most important hand — over tests before being put into operation.
Combing with the ultrasonic partial discharge detection and the decomposition products measurement of SF;, two discharge
faults of GIS in the process of AC withstand voltage are located and analyzed. The layout principle of ultrasonic sensors is in-
troduced according to the structure characteristics of GIS, which can effectively improve the efficiency of locating the discharge
fault and reducing the fault processing time. The main reasons of surface flashover of the basin type insulators which causes

two discharge faults are analyzed. Finally, some suggestions on the structure design, on - site installation and testing of GIS
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are proposed.

Key words:GIS; AC withstand voltage test; discharge fault; partial discharge; ultrasonic
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Abstract : On the basis of the dynamic testing error modeling theory, the characteristics and source of the dynamic testing error
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are analyzed for on — line monitoring system of electrical equipment. Aiming at the disadvantages of Fourier transform and
wavelet transform in dynamic measurement error, a new method combining empirical mode decomposition (EMD) with Fisher
discriminant analysis method is put forward for dynamic measurement error decomposition. First of all, EMD method is used
for adaptive measuring error signal decomposition. Then, the time domain auto — correlation, cross — correlation and frequency
domain characteristic information of the decomposed intrinsic mode function (IMFs) are exiracted, and the feature space is
constructed. Finally, the Fisher distance criterion is introduced to classify the feature space and determine the source of each
decomposed IMF. In order to verify the effectiveness of the proposed method, the additional error experiments are carried out
on the UHF partial discharge monitoring system, and the proposed method is used to decompose the total error signal of the
system. Experiment results show that the proposed method can effectively find the source of the error, and it is highly feasible
and applicable.
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(1. P Bt WA BRITEA R, DU AR 61004152, [ [ P14 B 322w, U1 R 610041)

W OEARELAR TS TRGAERFEMET TR TR S ANBEY R L, 5T B A S AR
A AT TR0 5% L LIRS SR EAT R TR LT, — AT P BRI E E e, BT
AM T BN IAE, AV PR T sk il KR A0 DI R R R TR S 5% R 3 AR AR R R
R B PR AR AL 89 A 25 3, AR 4 W R I8 R A AR ) b R L RAT R R F AR SR ALK AR

SRR AT s AL R T s HEL R R WU e

Abstract ; According to the frequency characteristics of AC transmission and transformation project, the theory and influencing
factors of power frequency electric field and power frequency magnetic field are explained. Moreover, the different limitations
of power frequency electric filed intensity and power frequency magnetic introduction intensity from several organizations at
home and abroad are listed to further specify the security of Chinese limitations. The investigations of AC transmission and
transformation facilities show that power frequency electric field intensity and power frequency magnetic introduction intensity
of domestic substations and transmission lines are under the limitations. And according to the assessments by international au-
thority, there is no intense correlation between extremely low frequency field and the diseases such as cancer and epidemics.

Key words: AC; power transmission and transformation; power frequency; electric field intensity; magnetic introduction in-
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B EAEMNARYEMNEE P, &L RIC - B(DC) PPS PPM PPH DCF77 Fo i 8] # @ 38 S5 B )12 5 347 R &
422, i@ IRIG - B(DC) \PPS .PPM . .PPH DCF77 X A 5% 4418 47 b, 38 0 40 22, o A 18] & v 4R A8 0 Bl 45 0
$ B4R, I E AT B w B AT AR E . L, R T — AR TR Bkeg B AP 45 5 422 0 X, FPGA b
FIX B 4S5 HAT S — R AR SRR )13 5 4 AR 8 20 & AV B S 5 AT B 3 8RR 5 ARAT, AL T R R a9 AL
MEEM B BE ST VAR S B I8 AT B I8 A5 5 4G O A A AR BEAT RN,

SBRIR) « I 5] 7] 20 M0 5 B TR 5 4355 AR s I )Rk i

Abstract;In time synchronization monitoring device, the acquisition and processing for IRIG - B (DC), PPS, PPM, PPH,
DCF77, time serial message and other time signal need to be carried out. Typically, IRIG - B (DC), PPS, PPM, PPH,
DCF77 receive the processing using hardware logic circuit, and the processing received by time information serial message
needs to use serial communication module which should set parameters for serial communication module. Therefore, the clock
signal processing method based on timestamp is adopted to deal with this kind of time signals on FPGA and extract time signal

feature quantity to do the adaptive identification and analysis for various time signals, which simplifies hardware structure of
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the device. At the same time, it can analyze the accuracy and stability of time signal according to the timestamp.

Key words : time synchronization monitoring; timestamp; signal recognition; time feature quantity
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Abstract ; Line loss rate is an economic and technical index which can reflect the integrated management level and is of vital

importance for reducing loss and increasing efficiency of power grid companies. At present, the statistic, theoretical and finan-

cial line loss rates are all used in the analysis. In order to clarify the differences among these three line loss rates, the differ-

ences are compared and analyzed based on statistic line loss rate, and the key factors which cause the differences are pointed

out. Finally, the relevant suggestions for the application of the statistic, theoretical and financial line loss rates are given.

Key words: line loss rate; financial line loss rate; theoretical line loss rate; difference analysis
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Abstract : The power companies have been faced with problems of disordered, non — standard and dispersed data management.
By summarizing and analyzing the data asset management achievements at home and abroad, the difinition and characteristics
of data asset are presented. According to the chararcteristics of operation management in power companies, a complete data as-
set recognition method is designed, the panoramic view of data asset is established with the propoesed method, and the data

asset value qualification is carried out based on the panoramic view. At last, the suggestions are given on how to carry out the

Vol.39,No. 5
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work of data asset management.

Key words :big data; data asset of power company; panoramic view of data asset; data asset value qualification
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