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Abstract: The deep draft of spar — buoy results in the low platform pitch and roll natural frequencies. Therefore the control
design of linear state — space model which includes the surge and sway degrees of freedom is adopted. In order to effectively
reduce the loads and adjust the output power of wind turbine the state feedback controller model of linear multi — objective
based on individual variable pitch control of floating offshore wind turbine in the Spar platform is proposed. And in order to
verify the validity of the proposed model three kinds of individual pitch controls based on the basic controller disturbance —
accommodating controller and a state feedback controller are compared. Simulation results show that compared to collective
pitch control based on a gain — scheduled proportional — integral controller individual variable pitch control based on a multi —
objective state feedback controller is able to reduce the tower FA ( fore — aft) and side — side bending fatigue loads by an aver—
age of 9% .
Key words: multi — objective state feedback; floating; individual blade pitch ( IBP) ; offshore; Spar —buoy; wind turbin.

: TM763 tA : 1003 - 6954(2015) 03 - 0001 -07
DOI:10.16527/j.cnki.cn51-1315/tm.2015.03.001
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(1. 610225
2. 610072)

o N 220 kV

Abstract: In order to solve such problems as unreasonable number or installation of cameras and poor monitored effect of vid—
eo monitoring system in substations a three — dimensional layout design software is developed. The key techniques interface
and functions of the proposed design software are introduced. The application to 220 kV Ciwu smart substation verifies that the
design is effective and reasonable.
Key words: substation; video monitoring; three — dimensional; layout

1 TP391 TA 11003 -6954(2015) 03 - 0008 - 04
DOI:10.16527/j.cnki.cn51-1315/tm.2015.03.002
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220 kV o

Abstract: The research on handheld live cleaning device with wide degree of freedom for 220 kV insulator and lower level is
introduced which has the advantages of both pneumatic and fluid drives. It overcomes the shortcomings of current insulator
cleaning technology in power industry and can realize the complete cleaning to ensure the insulation security of electrical equip—
ment. The test results verify the effectiveness of the proposed method.

Key words: suspension insulator; live cleaning; pollution flashover; pneumatic pump; chemical detergent

: TM855 tA 11003 - 6954(2015) 03 - 0012 - 03
DOI:10.16527/j.cnki.cn51-1315/tm.2015.03.003
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( 610072)

Abstract: Electro — geometric model ( EGM) is used to analyze the lightning protection performance of shielding failure for
UHV/EHV transmission lines and the formula for calculating the lightning shielding failure withstand level and the shielding
failure trip — out rate is given which considers the effects of conductor operation voltage. Then the main factors which would
impact the lightning shielding failure performance for UHV/EHV transmission lines are analyzed and studied such as lightning
current amplitude tower height insulation level of lines landforms along the transmission line corridor the protection angle
of tower power — frequency voltage and ground vegetation.

Key words: EHV/UHV; transmission line; lightning protection performance; electro — geometric model; shielding failure trip
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Abstract: The rise and decrease of temperature cause the thermal expansion and contraction of overhead line which makes the
sag and stress have a corresponding change. Using the equation of state to calculate the sag of the running transmission line
and to determine the maximum sag during operation can make the calculation result be more accurate and can calculate the
sag of overhead line under different meteorological conditions which is of important significance for the crossed crossing dis—
tance measurement.

Key words: sag inspection; maximum sag calculation; unsupported distance measurement
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Abstract: The hand — over test of partial discharge should be done for large — scale power transformers before being put into op—
eration. The phenomenon about excessive partial discharge found in phase B in hand - over test for a 220 kV power transformer
is introduced. The discharge waveform is analyzed combined with technique location and historical information of the trans—
former. After the examination of the transformer the insulation defect of partial discharge is located and eliminated.

Key words: transformer; partial discharge; hand — over test; leading wire
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( 610072)

Abstract: Design wind speed is one of the most important meteorological elements in the design of overhead transmission lines
and the reasonable value of design wind speed is directly related to the security and economy of the projects. There is no spe—
cial meteorological observation station for transmission lines in most mountainous area. So when determining the design wind
speed of those lines the frequency calculation can be done by the wind speed data of representative meteorological station and
the design wind speed can be calculated firstly using back calculation method with basic wind pressure. And then the design
wind speed is adjusted according to the formula to calculate the wind speed in mountainous area. Through the wind investiga—
tion and combining with the experiences of the existing running lines nearby the design wind speed of overhead transmission
line in mountainous area is analyzed and set the values. According to the current " Load Code for the Design of Building Struc—
tures" and " Technical Code for Meteorological Survey in Electric Power Engineering" the proposed method provides the ana—
lyzing ideas and methods for the calculation and determination of design wind speed of overhead transmission line in mountain—
ous areas.

Key words: design wind speed; transmission line; calculation; method
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Abstract: AC filters have two tasks in converter station which filter out harmonic and provide reactive power for converter. As
the capacitor is the most important equipment of reactive group it is directly related to the safe and stable operation of convert—
er station. Aiming at the actual situation of capacitors in Yibin converter station the existing problems are analyzed compre—
hensively and systematically along with the operation experiences of other running converter stations. And then the improve—

ment measures are proposed for the security risks of capacitors and the suggestions are put forward for the newly — built con—

verter stations.
Key words: capacitor; risk; heating; suggestion
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N DHGF

0 DHGF o

; ; DHGF ; ;

Abstract: Aiming at the problems that the condition of converter transformer is complex and difficult to be evaluated accurate—
ly a condition evaluation method for converter transformer based on DHGF algorithm is proposed. The evaluation index sets
and the corresponding weights for converter transformer are established. The whitening weight function the weight matrix and
the evaluation matrix are provided. The complete mathematical model is established too. The real condition of a converter
transformer is analyzed by using DHGF method the condition level and the exact score are obtained. The results can reflect
the real condition of a converter transformer which can provide scientific basis for the future maintenance strategy.

Key words: converter transformer; condition evaluation; DHGF algorithm; whitening weight function; condition level
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110 kV

( 650011)

Abstract: The differences between the power plant connected with 110 kV line — transformer group and the power plant with
the conventional connection are analyzed in the function deployment of relay protection and the design of secondary circuit.
The existing key problems and matters needing attention are summarized and several practical solutions are proposed which
provides a reference for the design construction and calculation of relay protection circuit.
Key words: line — transformer group; power plant; relay protection; design
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( 614000)

Abstract: The impact of current transformer saturation on the action of relay protection devices is analyzed and the principle
of steady — state and transient protection occurring in current transformer is introduced. The process of correct action of relay
protection devices affected by two saturations is studied separately in two actual cases. Finally the detailed measures and sug—
gestions are proposed according to the possible impacts as viewed from the type selection of equipment the adjustment of grid
operation mode the development and improvement of protection devices and the setting of protection respectively. The facts

prove that through these measures it can effectively reduce the impact of current transformer saturation on relay protection de—

vices.
Key words: current transformer; saturation; relay protection action; steady — state and transient analysis
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( 610031)

P - Lingua 2".3" 4" o
Abstract: The design of membrane computing model is the current research direction of membrane computing. Researchers use
math formal language and other tools to form the basis for the theory of membrane computing they have proposed a variety of
membrane computing models and have achieved many research results. From the complex manual automatic derivation to the
recent research of automatic design in membrane computing model the automatic design methods becomes increasingly sophis—
ticated and the membrane computing model also can solve more problems. On the basis of the former researches the auto—
matic design methods of membrane computing are applied to the calculation of exponential function while the design method is
improved. Using replacement encoding method and combined with genetic algorithm in P — Lingua simulation platform to a—
chieve 2" 3" 4" calculations the validity and feasibility of the proposed method are verified.
Key words: membrane computing; exponential function; automatic design; replacement encoding
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Abstract: In recent years the rapid development of Tibet power grid especially the DC interconnection project from Qinghai
to Tibet being put into operation on one hand to ease the power shortage in Tibet but on the other hand to bring the greater
challenges to the safe and stable operation of the grid. The practical experiences show that during the catastrophic failure in Ti—
bet power grid it must rely on the correct operation of security and stability control system to ensure the stable operation of the
grid. Security and stability control system is a complex system involving the planning and design equipment procurement
installation and commissioning strategic planning operation and maintenance etc. So the challenges brought by the planning
and design the system reliability and the photovoltaic power stations with high capacity are discussed.

Key words: power grid in central Tibet; security and stability control system; load — shedding station; photovoltaic power sta—

tion; parallel operation
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Abstract: With the rapid development of power system in China the pace of construction of HVDC and UHVDC transmission
lines is also growing faster and the status of substations in power system has become increasingly important. So the safe and
reliable operation of substation influences the overall safe operation of power system but lightning is always the main factor af—
fecting the safe operation of substation especially the impact of overvoltage caused by lightning where the impact on secondary
system is more serious. In order to ensure the safe operation of substation there is a need to enhance the lightning protection
for secondary systems in substation so as to improve the safety and reliability of power system.

Key words: lightning; substation; lightning protection; surge protector
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Abstract: Aiming at the large elevation difference terrain of Tibetan area in Northern Sichuan the slope algorithm of GIS spa—
tial analysis is introduced in transmission line design. With the function of slope algorithm slope layers can be calculated
based on DEM data. According to the technical guidelines of land slope classification the study reclassifies the slope layers
and finally gets the thematic layer of slope reclassification. Using the thematic layer of slope reclassification with high resolu—
tion satellite images the transmission line design can be done visually in GIS environment and the statistical data of the slope
for transmission line project can be controlled effectively. The study shows that there is an obvious safety improvement accord—
ing to the statistical data. Above all the slope classification algorithm of GIS spatial analysis will reduce the difficulty of trans—
mission line design in large elevation difference terrain and provide a reliable guarantee for the security of the project.

Key words: GIS; slope anlysis; large elevation difference crossing; transmission line design
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o IEEE 30

Abstract: The randomness and cross — correlation of wind farms output have a negligible impact on reactive power optimization
scheduling of power system. Aiming at this problem a reactive power optimization method based on scenario probabilistic load
flow is proposed. The wind farm output is scenarized in this method. Combining with the probabilistic load flow it takes the
minimum weighted value of system network loss expectation generator reactive power and node voltage deviation expectation as
the target function and uses the particle swarm optimization to get the optimal reactive power control strategy in each scene.
The proposed method is tested in IEEE 30 node system including wind farms and compared with the deterministic scenarios op—
timization method. The simulation results demonstrate the effectiveness of the proposed method.
Key words: probabilistic load flow; scenario; correlation; reactive power optimization
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MTTS. RTS79
EENS  LOLE o
; ; ) 220 : MTTS
Abstract: The reliability of power system which only consists of traditional generators is easy to be assessed using Monte Carlo
simulation because the generators can be simplified to a two — state model. But the wind turbine generator system cannot be
treated as a two — state model in power system considering large — scale wind power integration due to the randomness and in—
termittent of wind. Hence generalized equivalent approach is put forward. In this method wind turbine generator system can

be equivalent to a traditional generator step by step and a coefficient named zzc is introduced to define the equivalent genera—

tors “average time of steady operation MTTS. The RTS79 system is chosen as an example. Considering the large — scale
wind power integration the reliability index like EENS and LOLE are calculated using generalized equivalent approach and its
outcomes are compared to those using traditional Monte Carlo simulation. It provides an idea to simplify the model of wind tur—
bine generator system which has guiding meaning to the reliability assessment of power system considering large — scale wind
power integration.

Key words: wind power; reliability assessment; generalized equivalent approach; coefficient of zzc; MTTS
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o MPPT

Abstract: As the light intensity photovoltaic array temperature and load change from time to time the maximum power point

tracking ( MPPT) of photovoltaic cell array is changed too so it needs to adopt the appropriate MPPT algorithm to improve the

photovoltaic conversion rate. The MPPT algorithm combined with constant voltage method and improved incremental conduct—

ance method is proposed. Firstly constant voltage method is adopted to adjust the operating point of photovoltaic array near to

maximum power point to ensure the fast MPPT. And then improved incremental conductance method is adopted to make the

voltage of operating point approximately be equal to the voltage of maximum power point. The simulation results show that the

maximum power point of photovoltaic array can be tracked quickly and accurately combined with constant voltage method and

improved incremental conductance method which reduces the energy losses of maximum power point oscillation and improves

the energy conversion rate of photovoltaic generation system.

Key words: photovoltaic array; maximum power point tracking; constant voltage method; improved incremental conductance

method
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300 MW

Abstract: The main technical parameters of steam turbine in Baima 300 MW unit are introduced briefly. The analysis gives
emphasis on the failures occurring in the operation and the influence of gland seal system on economy. Through the successful
experiences of the reconstruction the related parameters before and after the reconstruction are analyzed which gives a useful
reference to the units of same kind.
Key words: steam turbine; gland seal system; running parameter; reconstruction basis; energy saving and consumption reduc—
ing

1 TK268 :B 11003 -6954(2015) 03 - 0082 - 03

DOI:10.16527/j.cnki.cn51-1315/tm.2015.03.019

”»

31 .
ALSTOM 3
N300 - 16.7/537/537 -8 .
QFSN 300 -2 - 20 (
31 ). 31 2006 4 17 ]
168 h .

N300 - 16.7/537/537 -8

~ ~ ~ ~ y

3.527 MPa 302. 6
C 3.18 MPa
537 °C 904 t/h .
2
’ 2008 A

82 e



Vol. 38 No.3

38 3
2015 6 Sichuan Electric Power Technology Jun. 2015
2013 8 4
5 8
10
200 MW 250 MW 300 MW o
/MW 197.2  251.8  295.0
/(teh™h 640.5 826.3  975.7
/(kJ*kWh™')  9029.2 8804.9 8754.0 .
/(kl *kWh™') 8836.9 8484.1 8262.4
1% 83.44 82.31 83.51 .
1% 92.76  92.92  93.01 31 A
1% 1,132 1.119  1.267 2013 12 24 1225
° 2o
2
200 MW 250 MW 300 MW
1)
( THA ) /MW 199.9  263.6  295.7
:2) /(t+h™')  588.4  808.7  925.5
/(kJ+kWh™') 8171.2 8290.1 8281.9
/(kI *kWh™') 8410.4 8232.1 8088.3
(31 2008 1 A 5 A 1% 80.11  80.45  81.94
);3) . /% 94.73  94.21  93.98
1% 0.452  0.188  0.437
3 5
31 A A N 200 MW
250 MW 300 MW
1) .

+ 83«



38 3 Vol.38 No.3
2015 6 Sichuan Electric Power Technology Jun. 2015
( ); 815 /t 800
2)
3) 426.5 kJ/ . . .
kWh.252.0 kh/kWh  174.1 kJ/kWh;
4) .
5) ( )
by =HR/(m, xn, x29.307) o N
by, g/kWh; HR kJ/
kWh; 7, ( BMCR ) % ALS- .
TOM 91.9%; m,, .
99% .
300 MW
Abf, = AHR/(my xm, x29.307) 1 M .
=174.1/0.919 x0.99 x29.307 2001.
=6.53( g/kWh) 2 M.
31 5000 h 2006.
150 GWh 9796 1 ( 12015 -02-12)
( 41 ) 16 M .
9 2002.
I 17 ( )
2012 32(17) :97 - 103. M . : 2004.
10 18  Victor R L. A Novel Cryptosystem Based on Grey Sys —
J. 2007 31(7):55 tem Theory and Genetic Algorithm J . Applied Mathe—-
-59. matics and Computation 2005 170(2) : 1290 - 1302.
11 19 DHGF
J . : 2011 J .
44(4) :526 —529. 2010 20( 8) : 54 - 58.
12 20 DHILLON Balbir - S.
DEH J . J .
2009 24(5) :583 -587. 2010 30(4) : 744 —749.
13 . DHGF
J. 2010 5(6) :56 —59. (1981)
14 . —_—
J . 1990 13 (1971)
(1):3-10.
15 — _
J . 2007 7 ( 12015 - 04 - 28)
(6) :51 -60.

84 ¢



38 3 Vol.38 No.3
2015 6 Sichuan Electric Power Technology Jun. 2015

( 610072)

Abstract: The development status of photovoltaic power stations in Sichuan power grid is analyzed its impact on the safe and
stable operation of power grid is summarized and some suggestions and measures for the development of photovoltaic power
generation are proposed.

Key words: photovoltaic power generation; Sichuan power grid; safe operation
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Abstract: Excitation and governor control are always the hot points in electric power research because of their significant effects
in the stability of power system. With the rapid development of control theory excitation and governor control has entered a
new situation in recent years. Almost all of the advanced control theories are applied to control system of synchronous genera—
tor but the traditional control is still most widely used in real project. In order to clear the thoughts grasp the main points and
clarify the direction kinds of advanced control theories used in control system of synchronous generator are analyzed the a—
chievement and problems are summarized and the future prospects are forecasted.

Key words: governor control; integrated control; advanced control theory; generator
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