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Abstract: The simulation and analysis of two operating conditions are carried out with and without the speed — regulating char—
acteristics of hydroelectric generating set in the current power grid and the tie — line transmission power limits under both con—
ditions are obtained. According to the results the tie — line transmission power limit with speed — regulating characteristics of
hydroelectric generating set is higher than the tie — line transmission power limit without speed — regulating characteristics of
hydroelectric generating set. But as the current power grid is consisted merely of hydroelectric generating set the tie — line
transmission power limit will also be restricted by the anti — regulation characteristics of hydroelectric generating set under faul—
ted condition.
Key words: speed — regulating characteristic; tie line; transmission power limit
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Abstract: Wind power is the ideal non — petrochemical clean energy and the concentrated grid — connection technologies of
large — scale wind power bases are the leading issue in the world. Based on the grid — connection case of Jiuquan 10 GW Wind
Power Base in Gansu Province the actual output characteristics of 3. 8 million kilowatts of wind power are analyzed the con—
straints of wind power integration capacity in power grid are pointed out and the problems of large — capacity wind power cross
- regional accommodation strategy are proposed. Combined with grid — connection operating experiences for the existing large
— scale wind farms and "2.24" wind fans disconnection from the grid in Jiuquan Wind Power Base some key issues such as
grounding method of 35 kV power grid in wind farm the configuration of dynamic reactive compensation are studied the de—
tails of main equipment selection electric power design and accident treatments of the first phase wind power project are
solved. It is of benefit to the sustainable development of Jiuquan 10 GW Wind Power Base and has the important demonstra—
tion significance for the promotion of concentrated grid — connected schemes in domestic and foreign large — scale wind power
bases.

Key words: large — scale wind power bases; cross — regional accommodation; grounding method; dynamic reactive compensa—
tion
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Abstract: With the large number of wind farms connecting into power grid there are two common ways that are used to switch
in the power grid: each wind farm is directly connected to the power grid and each wind farm comes together in the collection
station of wind farm group then integrates into the grid. Since many wind farms are located at the end of power grid away
from the load center and lack of other power sources such as thermal power and hydropower for support and regulation around
them it may have great influences on the transmission power of regional power grid and voltage stability. At present there are
three common ways to solve the problems: one is to install static var compensator for reactive compensation in the collection
station of wind farm group another is to install static var compensator for reactive compensation in various wind farm and the
last one is to install static var compensator for reactive compensation both in various wind farm and in collection stations of
wind farm group. In order to make the reasonable installation of reactive compensation device and the optimal reactive compen—
sation the installation position and compensation capacity of static var compensator ( SVC) at the different wind farm capacity
and different geographic distance are studied based on the three compensation methods. The rationality of optimal compensa—
tion is verified through the PSASP simulation results and the system voltage stability and wind power transmission ability are
improved which can provide a reference for the construction of wind farms.

Key words: wind farm; static var compensator; voltage stability; wind farm collection station
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Abstract: Aiming at the situation that the power factor of users will decrease greatly when the users are in a low load condition
the existing calculation methods of reactive compensation and its working condition of low load are analyzed. A new method
based on the design of stepped compensating capacities and the reasonable on — off instrument is proposed the control logic
and the functions required by the intelligent on — off control equipment are discussed which can keep the power factor in a
higher level when the users are in a low load condition.

Key words: reactive compensation; low load; power factor
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LW TR RAAMEREARAG ORI 5 FARDAR, ARES S FFENG BN EEUARELE
Lo A2 FHENLCEBRHEIIATTAZ, B E T —FA ARG RE L ) R A, LTI TS
4&%%»’3417]‘/% T kB RS E AR R K, F &)'T L TS RV ER Lo /f%%xﬂ'lzﬁi ”
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Abstract: Due to the imperfect of some reactive compensation installations the misoperation is prone to occur thus locating
the switching capacitor bank on multiple buses has the great significance. An efficient location method on two different buses
in distribution system is presented using disturbance energy ( DE) and power spectrum ( PS) as the features and support vector
machine ( SVM) as intelligent classifier. In this method firstly the numerical value and polarity of DE are utilized to deter—
mine main area of capacitor switching; then the PS of voltages from the partial measurement points are estimated and two self
— proposed feature indices are calculated; finally the location of capacitor switching can be obtained by inputting the feature
indices into SVM. A simple distribution network model is established in PSCAD/EMTDC then the transient bus voltage are
measured by simulating the capacitor switching at different locations and the output signals are put into Matlab for processing.
The results show that the proposed method has a good adaptability for locating switching capacitor bank on two different buses
whose average accuracy reaches 98.6% .
Key words: capacitor switching; transient power quality; location; disturbance energy; power spectrum
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Abstract: The drawbacks of electromagnetic loop network operation are analyzed and the basic principles of open — loop re—
search are proposed. Three different types of electromagnetic loop networks and their corresponding specific research methods
are put forward. Taking open — loop of Sichuan power grid for example the open — loop methods are discussed and studied
which can be a reference for the open — loop research of electromagnetic loop network.
Key words: electromagnetic loop network; hierarchical and partitioned; short — circuit current
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Abstract: The feeder of distribution network has less node and branch so the state estimation of each feeder in distribution
network often adopts the weighted least squares method respectively. But Newton’s law requires high initial values and it is
prone to divergence so the particle swarm algorithm with a dynamic inertia weight is adopted for state estimation of distribution
network. This algorithm can automatically adjust the search step length speed up the convergence rate and make up the de—
fects of the basic particle swarm optimization ( PSO) algorithm which is unstable and easily plunge into the local optimum. 4 —
node examples show that the algorithm can be stable and fast convergence even if the initial value deviates from the true val—-
ue. IEEE 33 — bus examples show that the algorithm has a fast convergence rate and high accuracy when applying to the state
estimate of distribution network.

Key words: inertia weight; particle swarm optimization; state estimation; distribution network
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Abstract: Based on the network characteristics of power grid and three — phase short — circuit fault through the simulation cal—-
culation of a certain regional power grid connected with wind farms adopting the common asynchronous wind turbine generators
and doubly — fed wind turbine generators the transient voltage limit power of wind farm is obtained the transient voltage sta—
bility is analyzed. It can be seen from the simulation results that the transient voltage stability is stronger as the short — circuit
capacity of the system is larger. Doubly — fed wind turbine generators can regulate the reactive voltage through the rotor fre—
quency converter so its transient voltage stability is more stable than that of the common asynchronous wind turbine generators
when there is a three — phase short — circuit fault.

Key words: wind farm; network characteristic; voltage stability; doubly — fed wind turbine generator
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Abstract: Nonlinear load causes the distortion of current and voltage waveform in power grid and generates the harmonic volt—
age and harmonic current. The presence of harmonics in power grid will influence the accuracy of traditional electric energy
metering. Its influences on the electric energy metering system are analyzed and studied. The measures for improving the accu—
racy of electric energy metering are proposed.

Key words: harmonics; electrical energy metering; influence
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Abstract: Because the load characteristics of Zhuangbei Substation belong to the style of iron and steel melting the large serv—
ice short — circuit current ofter occurs during the normal operation which will cause the frequent action and miss operation of
the protection. Through changing the operating mode and updating the protection device the regulation for the protection con—
figuration and outlet circuit of transformer will guarantee the reliability of power supply and the stable operation of gird main e—
quipment. The proposed scheme provides some references for power supply system with the same load characteristics the close
relationship between relay protection and operating mode is presented incorporating the operation experiences and the require—
ments for the equipment type selection of grid construction departments are proposed too.

Key words: relay protection; fixed value; setting calculation
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10 kV

( 657300)
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Abstract: The 10 kV auxiliary power system and automatic throw — in equipment of Xiluodu Hydropower Plant are introduced
briefly. For the problems encountered in the design process of automatic throw — in equipment the optimization design scheme
in aspects of input working mode locking and closing blocking for automatic throw — in equipment is proposed according to
the actual situation of 10 kV auxiliary power and automatic throw —in equipment.

Key words: Xiluodu Hydropower Plant; auxiliary power; design of automatic throw —in equipment
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Abstract: The basic principle of 100% stator ground protection for large — scale turbine — generator is introduced as well as
their application scope and the focuses are mainly on the operation region and protection criterion of dual — frequency 100%
stator ground protection. Combined with the 100% stator ground protection theory and the fault handling principle the stator
ground protection of No. 2 turbine — generator based on the third harmonic is analyzed and the possibility problems of single —
phase grounding fault are discussed. According to the operation characteristics and measuring data of relay protection equip—
ment an accurate judgment can be obtained and the fault location can be eliminated. After on — site inspection and fault han—
dling the corrosion and loosening fault of secondary leading — in of neutral — grounded transformer in No. 2 turbine — generator
is processed successfully.

Key words: large — scale turbine — generator; stator; 100% stator ground protection; third harmonic
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Abstract: The typical configuration of loss — of — excitation protection in Ertan Hydropower Station is analyzed according to the
criteria characteristics of loss — of — excitation of RCS_985 generator — transformer unit manufactured by Nanrui. Combined
with the constant value of Ertan Hydropower Station the cooperation between loss — of — excitation and low excitation limit is
studied by mapping the criteria of loss — of — excitation protection under three different coordinate systems to the impedance
plane and power plane and the rationality of the constant value is verified.

Key words: loss — of — excitation protection; typical configuration; low excitation limit; mapping
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Abstract: The design and implementation of substation simulation and training evaluation system are described which has
added the function of evaluation on the basis of the substation simulation and training system so that it can meet the actual
needs.

Key words: simulation and training evaluation system; substation; accident treatment
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Abstract: There are some studies shown that the ice — covered quantity of insulator can be reduced and ice — covered flashover
voltage can be improved by coating the hydrophobic materials. At present the RTV coating materials are more widely used. In
recent years however the domestic and foreign researchers have developed the lotus leaf imitated super — hydrophobic coat—
ings whose static contact angle exceeds 160° and a good anti — icing effect is obtained by coating it on the surface of the in—
sulator. According to the actual ice — covered state of the common glass insulator the RTV — coated insulator and the insulator
coated with super — hydrophobic coatings the simulation model for the electric field of the iced insulator string is established
and the simulation analysis is carried out. The result shows that under the same applied voltage both the maximum surface e—
lectric field and the electric field uniformity coefficient of the hydrophobic insulator strings model is less than that of the RTV
insulator string model as well as the uncoated glass insulator string model. The research has a positive significance to prevent
the icing flashover accident of insulator strings.

Key words: insulator; hydrophobic nature; ice coating; electric filed; simulation
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Abstract: Aiming at the multi — fault problems of transformer the Euclidian distance query algorithm based on Mercer kernel
function is proposed and a model based on Karhunen — Loeve ( K — L) feature extracting and support vector machine ( SVM) is
established for fault diagnosis of oil — immersed transformer the eigenvalue of signal is exiracted using K — L transform and
finally the SVM learning algorithm is introduced to select and classify the training sample data. The result shows that the pre—
cision of the trained SVM classifier is better than that of the traditional method and the reliability and effectiveness using the
above mentioned method are satisfied in fault diagnosis.

Key words: oil — immersed transformer; fault diagnosis; support vector machine; K - L feature extracting
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Abstract: The coordination and representation of the evaluation methods for the measurement of uncertainty is an urgent re—
quirement by technical exchanges between the laboratories and it is also the requirement to be in line with international prac—
tices. Gas chromatograph is a relative measurement instrument its measurement results can be obtained by external standard
method in practical application. Taking the measurement of acetylene in gases content dissolved in oil by gas chromatograph for
example the uncertainty of the content of acetylene measured by gas chromatograph is analyzed by using the national II —
grade standard gas.

Key words: uncertainty; acetylene; insulating oil
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Abstract: The space charge distributions below and above the glass transition temperature ( 7,) at different temperatures are
measured with the pulsed electro — acoustic ( PEA) method. And the formation of hetero — charge under different electrical
field at each temperature is also analyzed. The results show that the space charge distributions at each temperature have the
obvious diversity and the water content and other volatile impurities have great influence on the formation of space charge.

Key words: glass transition temperature; epoxy resin; space charge; volatile impurity
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Abstract: With the distribution of more and more substations in the inner city the noise reduction in urban substations has be—
come an important aspect in dealing with the environment problems. The sources of the noises in urban substations are ana—
lyzed the basic principles of noise reduction is described and the solutions to comprehensively improve the noise problems in
urban substations are discussed.

Key words: urban substation; noise; noise reduction; comprehensive improvement
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Abstract: With the increase of large — capacity main transformer running in the system the oil — drainage nitrogen — injection
fire — fighting system has been used greatly. The reliability of oil — drainage nitrogen — injection device plays an important role
in the safe operation of main transformer while preventing the main transformer firing caused by fault. The unreasonable design
of the structure of the heavy hammer may expand the accident by the influence of external fault so as to cause the damage of
main transformer. Through the analysis on an accident process of main transformer and combined with the structure features of
heavy hammer in oil — drainage nitrogen — injection device the possibility of misoperation is described and the corresponding
precautionary measures are proposed.

Key words: oil — drainage nitrogen — injection; heavy hammer; misoperation; accident
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Abstract: The additional errors of temperature monitoring and measurement system installed after putting the transformer into
operation always exceed the standard which is influenced by the working principle and the service environment while the ele—
ments are under the influence of environmental temperature. The actual working scopes of temperature control devices under
the normal operating conditions almost can not work in the upper limit ( the end point) and the lower limit ( the starting point)

of the indicator scale so it gives birth to the technical requirements that is the temperature control devices should be cali-
brated in the field after the first qualified inspection in the laboratory ( according to the regulations) for the site installation and
operation. The local calibrating standard of temperature — measuring equipment for oil — immersed transformer and its methods
are discussed which has the guidance significance for reducing the errors of temperature — measuring devices and improving
the testing accuracy of instruments.

Key words: transformer; temperature — measuring equipment; calibration
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Abstract: Pitch control system is an important part of the variable speed constant frequency ( VSCF) wind power generators. It
is not only related to the safe operation of large MW grade wind generators and also to the better control effect on the absorp—
tion of wind power. The pitch control algorithm is the core part of the control system which makes an important contribution to
the reduction of the mechanical load and the stability of the power output. Based on 2.0 MW double — fed wind power sys—
tems gain scheduling — double PI ( notch filter gain — schedule double PI) control algorithm with second — order notch filter is
proposed which makes wind generators in the best rate to reach the best position for the pitch control strategy in which the
wind generator is operating above the rated wind velocity. This algorithm is able to output the stable power and reduce the vi—
bration of the whole machine. Finally the simulation and practical monitoring diagram analyses for the pitch control of 2.0
MW double — fed induction generators are carried out. The results show that the proposed control algorithm has good control
effect.

Key words: pitch control; gain scheduling; Pl control; double - fed induction generator; notch filter
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Abstract: The application of tiny — oil ignition technology to 600 MW supercritical W flame boiler is presented the optimiza—
tion tests for the operation of tiny — oil burners are carried out and the temperature rise and pressure rise rates of boiler are
stable. Compared with the ignition without tiny oil the oil consumption is significantly reduced during the cold start — up
process of boiler and the effect of oil saving is obvious.
Key words: W flame boiler; tiny — oil ignition; oil saving rate
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50% 30% Ce.
840 °C B 20% o B
1 000 C 20%
1200 C . o
5 6. 350 C
. 50% .
2.5
. 18 m/s B
600 °C o
. 20 ~25 t/h 17% ~18%
15% ~16% .
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C,/%  H /%  0,/%  NJ/%  S,/% V%  MJ/% A% Q. /(K kg

50. 50 2.10 2.17 0.68 2.80 7.50 9.50 32.25 19 200
47.59 2.02 2.30 0. 66 2.95 9.60 9.00 35.48 18 000
48. 66 2.02 2.09 0. 66 2.70 14.01 7.11 36.76 18 213
B . .
2o 10 t/h 248 C 20 t/h
537 C 565 C o
7
o 5
45
404 u
= . MFT
=
S 351 °
= 1 2
X 30
a7 — °
I
254 8 MPa 450 °C o
1 2
20 ; ; ; ; ,
1 2 3 4 5 o 3.
HUR: 1% % 31 2
7 1 2
1h
8 h 1.5h
. /MPa 0.37  0.41 0.39 0.39
350, _ /C 50 39 40 40
¢ ’ /MPa 8 8 8 8
/C 405 445 455 455
. 8 MPa. It 114 82 73 52
455 C 340 C I 98 625
26% o
28.7% . 3 0 2
1
. 2
36.2% -
3
5
B
10 ~20 t/h. @
1.4 °C /min 1.3 C/
min o o

+ 89«
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® 2009 42(9) : 61 —65.
4 2 . 600 MW
26% J. 2008 9( 10) : 74 ~76.
3
® ) 5 J. 2009(3) :39 —41.
4
: J. 2008 29(4) :
36.2% . 609 —612.
( 12012 - 05 - 22)
1 LW ]
( 45 )
3 100% o
0.12 V 3.08V 3 N
15.92 0. 586
A.B “
3 ” C “ ” o
2 2
. 1 M.
2002.
4 2 GB/T 14285 — 2006
S .
3
J . 2008 32
3 3
(03) : 66 - 69.
4 . 20 Hz
° J. 2008 32(18):71 -
73.
5
J. 2009 37(17) :
7-8 65 - 70.
® 6
J. 2006 30( 11) : 52
_ _55.
.
@ ’ J . 2003 31(1):12 - 16.
A X 8 . 100%
J. 2007 40(5) : 67 —70.
6 \ & 45,(1985) , % ,i%, BH B TAL)F, 4k B AR A NS L.
N . ( 12012 - 07 - 09)
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