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TSOC .

Abstract: A time sensitivity optimal coordination ( TSOC) method for relay protection coordination calculation is presented. It
utilizes the weighted sum of time difference constraint violations fault durative time sensitivity constraint violations and oper—
ation time diffecrence for protection pairs as optimal goals and uses velocity tracking particle swarm optimization ( VTPSO) for
optimization calculation. Based on this method an example of protection coordination of inverse definite minimum time lag
overcurrent rleays is calculated and analyzed whose results prove that the TSOC method can compromise protection operation
perfomance conveniently and quantitatively with system characteristics and requirements and the value of its objective function
also can act as the evaluating indicator of protection settings.

Key words: protection coordination; particle swarm optimization; inverse definite minimum time lag overcurrent protection
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(1. 310027; 2. 610021)

( modular multilevel converter MMC) .
: MMC
. Matlab/Simulink
. MMC

Abstract: The randomicity of wind energy leads to the problem of fluctuation for both wind power and voltage. In order to en—
hance the stability of a grid — connected wind farm a kind of energy storage unit based on modular multilevel converter
( MMC) and super capacitor is presented. After establishing the mathematical model of wind turbine the operation character—
istics of wind power based on induction generator are analyzed. Inverse system method is developed to decouple the modular
multilevel converter model and design the controllers for smoothing the output active power and stabilizing the voltage of the
connected point. A simulation model is established with Matlab/Simulink. The simulation results show that the energy storage
unit can rapidly compensate active power and reactive power of wind power. The power absorbed by the grid maintains constant
and the voltage is kept at the setting value which greatly enhances the power quality and the stability of wind power grid inte—
gration.

Key words: wind power; modular multilevel converter; super capacitor; energy storage unit; inverse system method
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( 610031)

PV
PV
IEEE 39
; PV ;

Abstract: An improved continuation power flow method is proposed to trace the PV curve of power systems. This method with
linear and nonlinear hybrid predictor solves the conventional nonlinear prediction in the second half of the branch of PV curve
which improves the performance of continuation power flow method effectively. Automatic variable — step size is used to im—
prove the efficiency of the program. The desired results are obtained with the proposed method applied to the IEEE 39 bus test
systems which demonstrates the validity and efficiency of the proposed method.
Key words: voltage stability; continuation power flow; PV curve; nonlinear prediction
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( OPF) (SOA)

) ) ; PQ ; ;

Abstract: To obtain optimal power flow ( OPF) of power system with wind turbine generator system seeker optimization algo—
rithm ( SOA) is used for the solution. By analyzing the steady — state mathematical model of wind generator the active power
and reactive power expressions of asynchronous wind turbine generators are obtained according to power conservation principle.

Wind turbine generators are treated as static joints in voltage because of their distinctive characteristics. Integrating with econ—
omy and security the OPF optimization objective function is established which consists of power loss and static voltage stabil—
ity margin. SOA is adopted in solving this new OPF model in terms of the corresponding calculation process. The calculation
result shows that the proposed model and algorithm are feasible.

Key words: seeker optimization algorithm; optimal power flow; wind turbine generator system; PQ node; power loss; voltage

stability margin
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( 643000)

Abstract: With the rapid development of power grid recently the needs for reactive power compensation also increase a lot.
Like active power the reactive power plays a key role in guaranteeing the power quality of power system reducing the power
loss in grid and ensuring the safety of whole power system. According to the brief analysis on reactive power compensation of
Zigong Power Grid in Sichuan the advantages and disadvantages of capacitors rotary condensers and various static var com—
pensators are given based on the analysis of their operating principles. Aiming at the weak points of reactive power compensa—
tion namely compensation on long transmission line a detailed analysis is given with pictures and tables. It is useful in reac—
tive power equilibrium and compensation optimization as well as in loss reduction and energy conservation.

Key words: reactive power compensation; long transmission line; static var compensator ( SVC) ; optimization
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Abstract: One of the important indexes to measure the power quality is grid frequency. Also it is the base to study the system

operating mode design the frequency load shedding scheme and evaluate the measures of frequency modulation and voltage

regulation. The impact on temporal and spatial distribution characteristics of frequency in Xinjiang Power Grid when there is

power change in Xinjiang Power Grid and there is high power shortage in Northwest Power Grid during the interconnection be—

tween these two grids or not by the new 750 kV line are analyzed and simulated. The impact of temporal and spatial distribu—

tion characteristics of frequency in Xinjiang Power Grid on the grid security especially the impact on low — frequency load

shedding scheme in both cases are discussed and compared.

Key words: 750 kV line; isolated network; temporal and spatial distribution; low — frequency load shedding
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( 617100)

Abstract: The control system and mechanical part of unit governor excitation system and fault recorder data are analyzed the
trend and rules of load fluctuations for No. 5 unit of Ertan Hydropower Station are summarized and the relationship between
the jamming of mechanical hydraulic circuit of governor and the load fluctuation is summarized too. Several aspects which
should be considered when this problem occurring and the specific methods for treatment are introduced which provides a ref—
erence for dealing with similar issues.

Key words: Ertan Hydropower Station; governor; load fluctuation; analysis
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Abstract: The configuration of converter and that of double — fed induction generator are not compatible

461000)

Park
Park

so it leads to no —

load grid interconnection failure. The Park’s transformation of converter is based on the stator and rotor winding order as the

reference coordinate system. The proposed failure is caused because the stator and rotor winding order are not compatible with

the calculation method of Park’s transformation. By changing the wiring order of the generator stator and rotor winding the

failure is resolved.

Key words: converter; double — fed induction generator; grid interconnection; Park’s transformation
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Abstract: Four common algorithms for data compression are summarized firstly i.e. Huffman coding arithmetic coding LZ
series coding and data compression method based on wavelet analysis. Meanwhile three integrated data compression methods
that are current focus of the research and applied widely are analyzed that is data compression method based on discrete
wavelet transform ( DWT)  set partitioning in hierarchical tree ( SPIHT) coding and arithmetic coding data compression
method based on PQzip technology and data compression metho with Zlib. Then their applicable conditions advantages and
disadvantages are compared. Finally the recommendations for selection of data compression algorithms of power quality are
given.

Key words: data compression; arithmetic coding; SPIHT coding; PQzip; Zlib

:TM714.3 tA 11003 -6954(2012)01 - 0026 - 05
7-9
0 10
o ( SPIHT)
o 30 dB
30 o PQzip  Zlib
o 4
( Huffman ) \LZ N 0
N vRAY - Period o
1
1-2
o 3-4 1.1 Huffman
Huffman o
o 5 o
Huffman

26



35

Vol. 35 No. 1
2012 2 Sichuan Electric Power Technology Feb. 2012
: 13
WSPIHT
» Huffman 1 o
R L]
1.2 L]
B L
RRES H M0EH — SREE [ SPHTRR | FARR
01 S L R
EILELT
B8 AR — SENDE — SPHTER — SRR
ik
o 1
1.3 1Z SPIHT
17 LZ77.1.778 LZW
Lz77 L2718 17
1 :
1LZW SPIHT
. SPIHT
( ~ Y N
N ) R=0.5
1.4 bit/pel 115
o 10 dB
+Mallat N N 32
dB o
12
2 2.2 PQzip
PQzip
2.1 \SPIHT Elspec (4400
o PQzip FFT

e D7 e



35 1
2012 2

Vol. 35 No. 1
Sichuan Electric Power Technology Feb. 2012
Zlib
PQDIF o
o FFT Huffman LZ77
( ) o
o Zlib
PQzip 14 FFT (
o )
( )
FFT LZ77 o
Huffman
o Zlib
o LZW
o Huffman LZ77
5 4 o
14
PQzip ( CR) PQView
CR PQzip FFT PQView .
o PQView
; CR PQDIF
PQzip FFT ZLib o
CR 2.04 MB 13.5 kb
99.4%; 1.00 MB 7.23 kb
99.3%;, 454 kb 3.81 kb
99.2%; 221 kb 99% ;
o + 228 kb
2.62 kb 99% ; 3.14 MB
( RMSE) PQzip FFT 21.4 kb 99.4% .
RMSE 10 -4 Z1ib o
10 -3 2.4
; RMSE
10 -3 ; RMSE 15 DCT
RMSE 10 -4 3.89%
o 82.8% o 16
FFT / o 10
SPIHT
o DSp
2.3 Zlib ; SPIHT

028



35 1 Vol.35 No. 1
2012 2 Sichuan Electric Power Technology Feb. 2012
o 17
: 4
PQDIF Zlib
Web
3 o
PQzi
3 3 Qzip
SPIHT
o Zlib
; SPIHT N
N o 3
PQzip FET PQzip
FFT
AD
FFT
18
o PQzip
CR RMSE i
10 -4 o
A 1 P. K. Dash B. K. Panigrahi D. K. Sahoo et al. Power
° Quality Disturbance Data Compression Detection —and
Zlib Classification Using Integrated Spline Wavelet and S —
7lib Transform J . IEEE Trans. on Power Delivery 2003 18
(2) :595 - 600.
° 2 .
Zlib I 2004 28(3):33-37.
winzip  winrar 3 :
J. 2004 24(7):53 -56.
4 )
. Zlib I 2005
17(3) :50 - 54.
. Zlib deflate > '
J. 2005 25(9) :6 —10.
6 . Ray - Peri—
o od J . 2008 32(7) :46 —50.

29 .



35 1 Vol.35 No. 1

2012 2 Sichuan Electric Power Technology Feb. 2012
7  mer Nezih Gerek Dogan Gokhan Ece. 2 — D Analysis and 13 .
Compression of Power Quality Event Data J . IEEE J . 2010 34(4):199 -203.
Trans. on Power Delivery 2004 19(2) : 791 —798. 14 . D .
8  mer Nezih Gerek Dogan Gokhan Ece. Compression of Pow— 2009.
er Quality Event Data Using 2D Representation J . Elec— 15 . DCT
tric Power Systems Research 2008 78( 6) : 1047 —1052. J. 2011 42(4):
9 . 1021 -1027.
J . 2007 27 16 .
(29) :96 —101. J. 2010 29(3):8 - 11.
10 . SPIHT 17 . PQDIF
J. 2008 36( 11) :50 —54. I 2005 33(7):55-58.
11 . D . : 18 .
2009. D . : 2010.
12 . ( 12011 - 10 -08)
D . : 2009.

S G G GG G G GG GG GG GG W G G W G G WS S GO G SO SO G W

( 25 ) 0,=0,+mw/2-0, o
asu\
eu eojfsel = eu - Hsu °
eru = 0u + 7T/2 - 0; + Boffse[
d-q o
B a-b-c
d-q
4 o
5
F f=43.33 —6.67 =36.66 Hz g
36.66 Hz. °
3
5
1 .
. . 2005 25(8) 190 —94.
F ] J (8)
2 .
2.5 D . : 2007.
o 3
PLL 9 1. 2006 21(1) : 104 - 110.
M . 2011 -08 -31
0, = ow,dt ( )

¢ 30



35

2012 2

Vol.35 No. 1

Sichuan Electric Power Technology Feb. 2012

2.1

638000)

Abstract: Based on the data of faulty wiring of a 10 kV HV three — phase three — wire electrical energy metering device meas—

ured in the field the analysis methods of faulty wiring are summed up by analyzing the faulty wiring and the corrective quan—

tity of electricity is calculated without specific power factor which makes the calculation of error quantity of electricity more

accurate.

Key words: electrical energy metering device; faulty wiring analysis; power factor; electricity quantity calculation
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1

110 kV
Abstract: The actual production level and the development trends of current electrical energy metering and examination are
briefly described and then the online monitoring system of electrical energy metering is introduced. Furthermore the compo—
nents and key technologies of online monitoring system of electrical energy metering are introduced as well as its realization
principles of main functions in detail. Through data collection the application examples of online monitoring system of electric
energy metering in 110 kV Longtai Substation are introduced.

Key words: metering device; kilowatt — hour meter; transformer; voltage drop; online monitoring
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Abstract: As viewed from the design and main functions the dispatching process management system is introduced. The sys—
tem uses the innovative technologies such as work flow platform package management to maintenance outage and module asso—
ciation which has a greater application and promotion value. The actual operation shows that the system can reduce the labor
intensity for dispatching personnel improve the dispatching efficiency and effectively prevent the occurrence of false dis—
patch.

Key words: dispatching process management system; dispatching operation; work flow; association
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Abstract: Based on fuzzy comprehensive evaluation a method to select voltage level of distribution network is proposed. The
voltage level selecting method and processes are introduced. The optimal mathematical model for voltage level of distribution
network is constructed. The minimum comprehensive cost F( including the total investment Z, the operation and maintenance
costs Yy the costs of electric energy loss C,) is taken as the optimum objective function and the constraints such as the limits
on network topology the reliability the voltage sags the line power loss and the short — circuit current are all satisfied. The
economic evaluation system and technical evaluation system for choosing voltage level are proposed respectively. Taking a high
— tech zone A in a province for example the options of voltage level are evaluated and the fuzzy evaluation scheme is ob—
tained which takes technical and economic evaluation index into account. Based on fuzzy comprehensive evaluation the pro—
posed method is proved reasonable and feasible.

Key words: distribution voltage level; fuzzy theory; evaluation index system; program choice; 20 kV
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PSCAD

Abstract: Taking use of black — start program the generators with self — starting capability are used to drive the generators
without self — starting capability to enable the recovery of the entire grid after the whole or part of power outage due to the fault.
The key problems in the process of black start are analyzed and a theoretical analysis for the feasibility of Dong Xiguan power
plant being a black start source is carried out. The merits and demerits of different types of water turbine as black start source
are compared. Finally PSCAD/EMTDC is used for simulation which proves the feasibility of Dong Xiguan power plant as a
black start source.

Key words: black start; water turbine; Dong Xiguan power plant
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1.2

Abstract: The feasible mode for active power optimization of the economic operation between the two — stage hydropower sta—
tions in low water period are discussed through the analysis on the features of Jinping Power Plant in which the first stage sta—
tion and the second stage station are connected end to end. It provides a useful reference for the safe and economic operation
after the hydropower stations being put into service.

Key words: low water period; economic operation; active power optimization
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Abstract: Interruptible loads ( ILs) participating in system reserve not only could enhance the security of power system but

also could reduce the costs of system reserve and improve the economic stability of power market. It will promote the develop—

ment of industries which must meet the requirements of energy saving and emission reduction in the age of shortage of energy.

Reserve capacity system in market environment and the cost — effective of interruptible loads participating in system reserve are

introduced. Then the models of ILs participating in system reserve are summarized in detail. At the same time the advanta—

ges and disadvantages of the same type of models are compared. Finally the development trend of interruptible loads partici—

pating in system reserve is prospected.

Key words: interruptible load; reserve capacity; electricity market; cost — effective
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PSASP
; ; ; Agent

Abstract: Giving priority to the development of hydropower is one of the important measures for adjusting the energy structure
and the sustainable development. Cascade hydropower station has been under the great deal of concern because of its signifi—
cant economic benefits. With the continuous development of water resources and the increasing complexity of the structure of
power grid the relationship between water and electricity will become closer and closer. Aiming at the optimal dispatching of
cascade hydropower station a new dispatching method is proposed which considers power grid firstly and hydropower secondly
based on the safety and stability of power grid. Through PSASP system the calculations of power flow in different operation
modes are carried out based on cascade hydropower stations in Nanchong Power Grid of Sichuan which has verified this pro—
posal well.
Key words: safety and stability of power grid; cascade hydropower station; optimal dispatching; multi — agent system
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( 610051)

. Matlab

Abstract: Bus load forecasting is the basis for the development of power grid operation and the prediction accuracy will direct—
ly affect the analysis results of follow — up safety check the calculation of grid transmission capacity and the arrangement of
operation mode. Taking the characteristics of bus load into account and considering some uncertain factors a new practical al—
gorithm for bus load forecasting is proposed based on the data type of historical samples. The proposed method is based on the
principles of similar day and pattern matching technique to determine the weight of partition coefficient in accordance with the
model to be predicted on the size of the similarity coefficient and then to forecast the bus load. Through the Matlab simulation
of a real power grid the results prove the accuracy and the practicability of the proposed method.

Key words: bus load forecasting; similar day; pattern matching technique; partition coefficient
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500 kV

1 2
(1. () 610041;
2. 430074)
+500 kV 0064 .0387 .500 kV 012 .500 kV

043

Abstract: In order to analyze the characteristics of pollution deposits of AC/DC transmission line in typical geographical condi—
tions of Sichuan and master the rules of pollution deposits of AC/DC line the online monitoring of salt density of No. 0064
and No. 0387 pole turrets in =500 kV Deyang — Baoji 500 kV direct — current transmission project No. 012 pole turret in
500 kV Poshan II AC line and No. 043 pole turret in 500 kV Ziyang — Honggou I AC line which are by way of Sichuan are car—
ried out by using salt density online monitoring technology based on light sensor. The results of data analysis show that online
monitoring device of salt density based on light sensor can reflect the change of pollution deposits in the field accurately and
realize the real — time and accurate online measurement of salt density in AC/DC line which provides the data support for an—
alyzing the characteristics of pollution deposits and the scientific technical measures for mastering the rules of pollution deposits
of AC/DC transmission line in Sichuan area.

Key words: light sensor; direct current; salt density; online monitoring
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Abstract: The characteristics of film and paper composite condenser are mainly introduced. The influence of Garton effect on
the dielectric loss test of film and paper composite condenser is discussed. The dielectric loss tests of film and paper composite

condenser under low voltage ( normally 10 kV) and high voltage are also discussed.

Key words: dielectric loss; film and paper insulation; Garton effect; solution method
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N600
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220 kV N600 N600

; N60O; ; ;

Abstract: Only one grounding point should be have in the secondary circuit of voltage transformer however there are some
power plants that the secondary circuits of their voltage transformer have more than one grounding point in fact. Because of the
potential difference of earthing grid the voltage superimposed by these phasors will give more pressure to the accurate action of
relay protection. The influence of multipoint earthing in secondary circuit of voltage transformer is analyzed and the searching
for N60O multipoint earthing of Taishan 220 kV substation is taken as an example. The judgment and searching methods for
N600 multipoint earthing are introduced and the precautionary measures are given.

Key words: voltage transformer; N600; grounding point; searching; current
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1500 kV

500 kV

Abstract: The preventive test of 500 kV substation is always a long time of hard work so the working staff can hardly concen—
trate their attention on work and the induced voltage will affect the working schedule and test data even damage the instru—
ments or let the staff get an electric shock. So how to improve the working efficiency and reduce the work load and working
time is an important and instant problem. Some useful methods that will improve the working efficiency in the preventive test of
primary equipment in 500 kV substations are introduced.

Key words: preventive test; efficiency improvement; method
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500 kV CVT

( () 610041)

500 kV

Abstract: Two cases of 500 kV capacitor voltage transformers in which the breakdown of part of the capacitance elements leads
to the arising of secondary voltage are introduced the causes of faults including poor sealing and partial insulation defects are
analyzed based on these two cases and the different test results under different causes of faults are compared and discussed.

Key words: capacitor voltage transformer; fault; insulation defect; dielectric loss; capacitance element
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(1. 610016; 2. 610072)

110 kV 220 kV

Abstract: Based on the actual monitoring of electromagnetic environment of Chengdu 110 kV and 220 kV power transmission
and transformation projects the influence of power — frequency electromagnetic field and radio interference caused by power
transmission and transformation projects on the environment in Chengdu is analyzed. The results show that the electromagnet—
ic environment impact of power transmission and transformation projects in Chengdu are all meet the requirements of national
standard. At last the suggestions are proposed for the construction of Chengdu power grid aiming at the environment impact of
power transmission and transformation project concerned by the residents.

Key words: electromagnetic environment, power transmission and transformation; impact analysis
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Abstract: The specific reasons on overheating of collecting rings and carbon brush for water — turbine generator set of Shawan
Station in Dadu River are analyzed and the technical transformation measures are proposed which plays an important role in
improving the operating environment of collecting ring and ensuring the safe operation of water — turbine generator set.

Key words: water turbo — generator; collecting ring; carbon brush; heating; modification
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Abstract: Aiming at the phenomenon of HV tripping in supercritical DC furnace and its influence on the unit

600 MW

519060)

and combined

with the case of HV tripping of 600 MW supercritical unit in Jinwan Power plant the treatment experiences are summed up.

The regulation features of supercritical DC furnace are analyzed in theory and the situation of HV tripping in supercritical DC

furnace is also described as viewed from the operation. It plays the role of guidance in reducing the unplanned outages of large

— scale units.

Key words: supercritical DC furnace; HV heater tripping; treatment
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