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1 2 3 1
(1. 830047; 2.
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Abstract: The definition and characteristics of microgrid is introduced. The problems existing in integrated operation of the mi—
crogrid are analyzed and studied. The corresponding countermeasures and suggestions are put forward which will provide a
reference for the integrated operation of microgrid.

Key words: microgrid; grid connection; technical measures
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1 2 3 3
(1. 831100; 2. 830047,
3. 830002)
PV VQ
1.
0.99. -0.99
( point of common coupling PCC) PV VQ

Abstract: The P — V curve and V — Q curve methods are generally applied to research on the steady — state voltage stability in—
cluding D — PMSG wind farm with different control strategies. By means of simulating a certain regional power grid located in
Xinjiang Uygur Autonomous Region the P —V curves and V — () curves at the point of common coupling the key buses and
important substations are plotted while wind farm respectively using constant power factor 1 power factor 0. 99 power factor
—0.99 and constant voltage control strategies. It can be seen from the simulation results that the steady — state voltage stability
is better while the wind farm is in low power; but when wind farm output level is high the steady — state voltage of power sys—
tem is decreasing. And the steady — state voltage of power system including D — PMSG wind farm with constant voltage control
strategy has the precedence over that with the constant power factor control strategy.

Key words: steady — state voltage stability; permanent magnet synchronous generator ( PMSG) ; wind farm; control strategy
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( 830047)

PSCAD/EMTDC

Abstract: The mathematical model and control model of double — fed wind turbine are analyzed. Based on PSCAD/EMTDC
platform a single double — fed wind turbine simulation model is built. Taking the gusty wind and gradient wind for example

the steady — state characteristics and failure characteristics of the wind turbine integrated to power grid are simulated and the
active and reactive decoupling control and constant voltage in stator side can be achieved then the correctness of the model is
verified. The equivalent method of different types of double — fed wind turbine is studied considering the wake effect an e—
quivalent model is built and the steady — state and transient characteristics are compared and analyzed before and after the e—
quivalents. The effectiveness of the equivalent methods is verified by the results which provides the favorable conditions for
the further research of large — scale grid — connected wind farm.

Key words: double — fed wind turbine; wind farm; modeling; equivalent
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(1. () 610065;
2. 214000)

Abstract: Prefault voltage is one of the most important factors which will affect the assessment of voltage sag frequency in pow—
er system. The current stochastic assessment methods usually assume the prefault voltage to be the rated value. In practice
however the prefault voltage is varying over a range. The range is always changing during peak and valley period everyday un—
der different operating modes. Aiming at the characteristics mentioned above a mathematical model of the prefault voltage is
established with the interval matrix of voltage magnitude and the time weighted matrix which reflects the three characteristics
that is peak — valley time — varying and interval. For the typical characteristics of the prefault voltage the common process
to assess the voltage sag frequency is proposed in detail on the basis of interval algorithm. The proposed method is performed
in the actual power grid. It is proved that it needs only one time of interval iteration process. The simulation results indicate
that this method is reasonable and effective.

Key words: voltage sag; interval algorithm; prefault voltage; interval matrix of voltage magnitude; time weighted matrix; sto—

chastic assessment
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1 2 2 2

(1. 610072; 2. 610065)

Abstract: A large number of distributed generation ( DG) have a profound impact on the reliability of distribution network.
The island operation model is established aiming at the reliability for DG. The traditional minimal cut method is improved com—
bined with the optimal island partition strategy considering the number of customer affected by interruption. The reliability for
the four different simulation programs of IEEE RBTS BUS 6 is analyzed which indicates that DG positions and its capacity will
bring different influence on the reliability index. It is also pointed out that the practical operation should take all these factors
into consideration so as to lay out the DG to improve the reliability of distribution network.
Key words: distributed generation ( DG) ; distribution network; reliability; island
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( 610021)

Abstract: As the load center of Sichuan power grid several factors will cause Chengdu power gird to face the risk of large —
scale service interruption. Drawing up the feasible black — start schemes can guarantee the effectiveness of restoration control
after the severe service interruption. As viewed from the power source restoration path optimization load connection safety
check relay protection and scheme assessment etc the pertinent analysis has been carried out and the relevant improvement
suggestions towards the problems of scheme compilation are proposed. In order to make the scheme compiling mode convert
from off — line decision making to on — line real — time decision making it is put forward that developing a black — start assis—
tant decision — making system will benefit the dispatching and operation departments to handle the service interruption correct—
ly. On this basis the architecture and functions of black — start assistant decision — making system is discussed.

Key words: black start; power grid restoration; safety check; scheme assessment; assistant decision — making system

: TM73 TA : 1003 - 6954(2012) 04 - 0025 - 06

2
\ N 3\_9 N
o 500 kV
220 kV o
o 500 kV
220 kV 20 kV
110 kV

e D5



35 4 Vol.35 No.4

2012 8 Sichuan Electric Power Technology Aug. 2012

1.2
1
1.1 o

D N
@
g6
) @ 1 @ °
1 3 o o
1 4
x 190 MW ( 1)
1 ( 2)
2 3 x o
20 MW 500 kV
; 3
340 MW 1200 MW
o 1
o 5
220 kV 500 kV o
1 1 °
110 kV
o 220 kV
110 kV
2 2
2
2.1

« 26



35 4 Vol.35 No.4
2012 8 Sichuan Electric Power Technology Aug. 2012

N ; 110 kV

o Al
o
o Al Al
° ~ ,
o ~ °
o °
3 °
° °
A
, °
° o
°
o o
n "
max It
izl( P(}i - P(}i) = sum — load ( 1)
o °
n
max
2.2 P s”li; Gi (2)
max i
Pg Py L
. rt
° v & sum - load 1
° P &
o
°
°
Al A
o Al
2.3
°
~
o
° o
~
° o

« D7 e



35 4 Vol.35 No.4

2012 8 Sichuan Electric Power Technology Aug. 2012
1 2
/ /A /A /A /A
13 210
- 250 12 21 521

/ ( ) 5 0 5 8 200
7 448
- / 240 120 20 701 5913
10 000

- 3
m 7 240 120 21 736 6 600
4 482
- / 250 120 15 200 2 639
11 106
- / 240 120 24 984 7128
4 744
- / 240 120 15 982 305

; (
) o
o 2
1 o
« » o«
»”
5

¢ D8 o



Vol.35 No.4

35 4
Sichuan Electric Power Technology Aug. 2012

2012 8
(3)
n o 4 o
ﬂ@=;M% (3)
- it REEKT

BALREBERER

° BERMRH
RIRRGA

» {
( ) (iﬁﬁ@§?(
iEire LEHR N .
A (*mﬁ””*(
’ BILH KR HEHTF LRI %
. A E A R Bk
{ »
DA R
. 4
@
. - @
(
“ ) { » 0
©)
o @ N
o ° @ A
@D
. - ©
@
SCADA ;
- @D
. ; o
o ° @
SCADA . 7

¢ 20 .



35 4 Vol.35 No.4

2012 8 Sichuan Electric Power Technology Aug. 2012
o J.
2012 35(1):48 -53.
i 5
J. 2009 33(6):11-15.
’ 6
’ J. 2009 29( 10) : 88 —92.
’ 7 :
J. 2009 32(3):28 -31.
° 8
J . 2005
38(5):25-28.
1 9
EB/OL .2006 http: //www. gov. cn/yjgl/ I 2006 30(21) :33 -38.
2006 —-01/24/content_168998. htm.
2 . (1962)
2008 32 ;
(20) :27 -30. (1978) ;
3 . I (1957)
2008 41(11):10 -13. . ( 12012 -05 -22)
4
( 9 ) J. 2006 39(6) : 10 - 14.
6 . 13
J. 2004 28(20) :28 -32. J. 2007 40(5) : 105 - 109.
7  Chai Chompoo — inwai Wei — Jen Lee Fuangfoo P et al. 14
System Impact Study for the Interconnection of Wind Gen— J . 2006 48(5) :
eration and Utility System J . IEEE Transactions on In- 38 —44.
dustry Applications 2005 41( 1) : 163 —168. 15
8 HA LT SAHA T K. Investigation of power loss and volt— J . 29(°5)
age stability limits for large wind farm connections to a 39 -42.
subtransmission network C . Power Engineering Society 16
General Meeting IEEE Vol 2 Jun 6 — 10 2004 Denver I
USA. 2004: 2251 —2256. 2008 32(3) : 41 -46.
9 SMITH J BROOKS D. Voltage impacts of distributed wind
generation on rural distribution feeders C . Transmission (1984)
and Distribution Conference and Exposition 1EEE/PES Vol . ;
1 Oct 28 —Nov 2 2001 Atlanta USA.2001( 1) :492 —497. (1959)
10 Le Thu Ha Tapan Kumar Saha. Investigation of power > ;
loss and voltage stability limits for large wind farm con— (1959)
nections to a subtransmission network J . IEEE 2007.
11 Magnip P . Large — scale wind power integration and ;
voltage stability limits in regional networks C . IEEE (1977)
power engineering society summer meeting 2002.
12 . ( 12012 - 04 - 16)

e 30



Vol.35 No.4

35 4
2012 8 Sichuan Electric Power Technology Aug. 2012

(1. 610021;
2. 60616)

( Minois Institute of Technology)

Abstract: At present the construction of smart distribution network in U. S. has come to the pilot stage. The technical criteri—
ons to determine the smart distribution network in U. S is put forward. Combining with the smart distribution network project
being done by Department of Energy ( DOE) at Illinois Institute of Technology ( IIT) in Chicago the technology framework of

perfect power is clarified and some key skills that should be solved during the research and development of smart distribution
network are discussed.

Key words: smart grid; perfect power; self — healing grid; demand respond; distributed generator; distributed storage; micro—

grid
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Abstract: The operation logic of relay protection for the running devices in power grid is analyzed after losing main power sup—

ply of distribution system interconnected with small power supply. The supplementary protection program is proposed to change

the low — cycle load shedding function of the connected line protection device into the low — cycle disconnection function using

the existing protection devices which could ensure the rapid and reliable disconnection of integrated small power supply . It is

also suggested that the feasible reclosing mode can be chosen to make the terminal substation function normally.

Key words: fault action; fault analysis; protection scheme
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Abstract: As the frequent occurrence of disasters it is necessary to build a standby dispatching system. Because visual dis—
patching system improves the efficiency of scheduling it becomes an important part of standby dispatching system. A data syn—
chronization solution between primary and standby visual dispatching system is proposed which can guarantee the grid model
data and graphics to reflect the actual situation of the current grid when standby dispatching system is enabled and can reduce
the maintenance workload. The implementation in a project is carried out and the good results are obtained.

Key words: standby dispatching system; visual dispatching; data synchronization; design; implementation
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500 kV

( () 610041)

220 kV .

. 500 kV .

Abstract: Optical fiber protection as the preferred main protection of transmission line has been widely applied in 220 kV
voltage level and above. At the same time due to the long distance there are more and more problems occurring during the
joint commissioning in both sides of line. In particular due to the lack of preparation or the tedious commissioning schemes
these problems can not be resolved quickly in the acceptance check or the first check which often affects the commissioning
progress. Taking the optical fiber protection and channel commissioning of a 500 kV line in Sichuan power grid for example
the program procedures and methods for joint commissioning of optical fiber protection channel are described in detail the
problems which may occur in the commissioning are discussed and the corresponding measures are put forward which has
some generality to provide such a useful reference for the future commissioning.
Key words: optical fiber protection; joint commissioning of transmission line; overvoltage transferred tripping; optical fiber
self — loop
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( 610041)

Abstract: The online monitoring and analysis system of secondary equipment in Sichuan power grid is based on the platform of
intelligent dispatching technology and it provides the real — time and convenient technical means for grid dispatchers to ana—
lyze and deal with the grid fault or relay protection information. The general situation and the adopted technical approaches for
the system construction and operation are briefly introduced. The structure of master station and its functional modules the
structure of sub — station and its hardware and software configuration and the communication specifications of these two sta—

tions are discussed.

Key words: online monitoring and analysis system of secondary equipment; relay protection; master station; sub — station
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1 2
(1. 610065: 2. 610021)
Delphi

Abstract: In order to select the optimal location of electric vehicle a kind of evaluation method based on hybrid genetic artifi—
cial neural network is proposed. First of all Delphi method is used to establish the comprehensive evaluation index system of
candidate charging stations then the index system is marked by expert evaluation method and the obtained data are standard-
ized. And then the self — adaptive genetic algorithm is applied to optimize the link weight of neural network and three — layer
neural network is utilized to evaluate the index. At last the transient error process is used to confirm the optimal result. An
actual example has proved the favorable practicability of this proposed method.

Key words: station of electric vehicle; optimal selection; standardization; genetic algorithm; artificial neural network
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( 628000)

ASM
; :802. 1x; web : DAI
Abstract: The characteristics of BYOD ( bring your own device) are analyzed when accessing to the external network of power
system and two traditional network admission control ( NAC) techniques are discussed. Based on the actual example of ASM
NAC platform in Guangyuan power system a more effective NAC implementation for mobile devices accessing in management
is put forward.
Key words: network admission control ( NAC) ; policy — based route ( PBR) ; 802. 1x; web redirection; dynamic ARP in—
spection ( DAT)
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Abstract: In recent years it occurs frequently that pure hydrogen contained in current transformer oil goes over its alert value.

It is of positive significance to the safe operation of equipment to find out the source of hydrogen and then diagnose the property
of defects. To clarify the generating mechanism of hydrogen is the precondition of correct diagnosis of defect properties. It has
been discovered by study of the generating mechanism of hydrogen in current transformer oil that the accident of pure hydro—
gen contained in current transformer over its alert value is mainly caused by the materials and manufacturing process of the e—
quipment not by the equipment failure. The proposals are put forward for the technical supervision of such kind of equipment.

Key words: current transformer; transformer oil;, hydrogen; alert value
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(1. 610065; 2. 610072;
3. 615000)

BP

Abstract: BP neural network model for transformer insulation fault diagnosis is established according to the limitations of three
— ratio method used for the insulation fault diagnosis of oil — immersed transformer. The model is based on the sample data of
the content of dissolved gas in transformer oil and the analysis is based on the number of hidden layers. The results shows

that the proposed method can improve the convergence rate of neural network with higher accuracy which accords with the ac—

tual situation of the fault diagnosis system of power transformer.
Key words: oil — immersed transformer; overheating fault; dissolved gas analysis; neural network
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( 621000)

Abstract: The routine tests are introduced after the transformer suffering the lightning stroke. Through the living examples for
inspecting the fault position of transformer and providing guidance for the repair work there will be a reference for improving
the efficiency and quality of maintenance.

Key words: transformer; insulation defect; test analysis; fault position; defect treatment
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Abstract: The inspection methods of common error wiring in electric energy metering devices and the calculation of recover
from electricity quantity are discussed and analyzed which has been widely applied in practical work.
Key words: electric energy metering; wiring principle; error analysis; recover from electricity quantity
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CPU

( 620010)
CPU

CPU
:CPU ; ESAM ; ; ;
Abstract: The basic knowledge of CPU card for smart meter such as physical structure data exchange instruction system etc
are sorted out. Based on a large number of practical applications the anti — attack circuit for card slot is described and ana—
lyzed. Some key parts of certification process and the electricity procurement process in this software are discussed. The focus
is on the combination of theory and practical application and the application of CPU card to smart meter is discussed from two

aspects of hardware and software.

Key words: CPU card; ESAM chip; smart meter; certification process; electricity procurement process
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(1. 638000; 2. 610072)

Abstract: Through the analysis of the difficulties in electricity — stealing prevention the wireless electricity — stealing preven—
tion system is introduced. Furthermore the composition and the key technologies of the wireless electricity — stealing preven—
tion system are introduced as well as the realization principle of its main function in detail. Through the field operation the
application examples of the wireless electricity — stealing prevention system running in the power grid are also introduced.
Key words: wireless; electricity — stealing prevention; on — line monitoring; automatic alarm
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1 2
(1. 610072; 2. 611230)
Garri —4

Abstract: The basic theory of the uncertainty analysis and evaluation is introduced the mathematical models for uncertainty in
boiler efficiency calculation are established and the calculation methods for the measurement precision uncertainty and bias
uncertainty of parameters are proposed. Taking Sudan Garri —4 petroleum — coke — fired CFB boiler for example the uncer—
tainty of boiler thermal efficiency is analyzed and evaluated.
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1 2
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2. 610072)
NFPA12 Co, Co,
co,
. NFPA12, ; CO, ;

Abstract: The advantages and disadvantages between CO, fire fighting under NFPA12 standard and water spray fire fighting
under national standard for generators in hydropower station are discussed as well as the design calculation for CO, fire fight—
ing pipeline of generators. Along with the development of society and technology in China the unattended operation will be re—
alized step by step in hydropower station and the fire prevention of generator will gradually give priority to CO, fire fighting in—
stead of using water spray fire fighting in hydropower station.

Key words: NFPA12 standard; generator; CO, fire fighting; pipeline design
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( 610404)

Abstract: The setting for relay protection of the large — scale power plants is complex and the reliability problem becomes
more and more prominent. So some common problems occurring in large — scale power plants are discussed and some meth—
ods to improve the reliability of relay protection are proposed.

Key words: reliability; proper operation rate; failure rate; mean time between failures; repairing rate; mean repairing time
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2 DG1900/25.4 -112

1600 MW

1

515223)

Abstract: The phenomenon about the vibration of convection flue gas pass in No. 2 DG1900/25.4 —T12 superecritical boiler of

Guangdon Huilai Power Plant are introduced. After the tests

analyses and calculations the main causes of the vibration are

obtained that is caused by high — frequency resonance due to Karman vortex shedding frequency being close to the acoustic

standing — wave frequency of the equipment. Some measures such as installing the antivibration baffle are proposed to solve the

vibration problem which meets with satisfactory results.

Key words: 600 MW supercritical boiler; vibration of convection flue gas pass; Karman vortex ( Karman vortex street) ;

antivibration baffle
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