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Abstract: In order to improve the prediction accuracy of photovoltaic power generation system the power generation plans of
the system are optimized and the operating costs of power system are reduced and then it provides the basis for real — time
scheduling and operating control to effectively mitigate the impact of photovoltaic power generation system on power grid and a
short — term forecasting model based on three — layer neural network and fluctuation characteristics of photovoltaic power is es—
tablished. Firstly the information of day type and temperature which have been released by meteorological bureau are used to
pick up the similar day which is most relevant to the predicted day and then a preliminary forecasting model based on neural
network is established by using the previous solar irradiance temperature output power of the similar days. Secondly the
weather forecasting information of the predicted day is taken as the input of neural network to obtain the preliminary output
power of the predicted day. At last the fluctuation statistics law is obtained through counting and analyzing the historical out—
put data of the similar days and then the preliminary predictions are corrected by the law thus a forecasting model with high—
er precision of PV system output is established. The simulation results show that the forecasting model established by the pro—
posed method has a higher accuracy and can provide the decision support for dispatchers.

Key words: photovoltaic output forecasting; artificial neural network; fluctuation statistical law; forecasting model
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110 kV

Abstract: Combined with the digital — physical hybrid simulation system and the training of 110 kV smart substation the rele—
vant problems about the development of case database for relay protection simulation are studied including the research on the
structure of digital — physics hybrid simulation system and the development scheme for case database of relay protection in
smart substation. The existing problems of the development and its improvement methods are proposed and the future applica—
tion is analyzed. The development of simulation case database can effectively improve the training effect of smart substation.

Key words: digital — physical hybrid simulation system; smart substation; simulation case database; training
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Abstract: Two schemes are proposed which are the judgments about the rotation of transformer cooling fan based on OpenCV2
image processing technology. One is centroid analysis of connected region: combined with threshold algorithm and watershed
algorithm the interested connected region is obtained to get its centroid and then the changes of centroid’s position are ana—
lyzed to judge whether the fan rotates or not. The other one is histogram statistical analysis: through calculating the histogram
information of images it is determined whether the fan rotates or not. The experiment results show that the proposed two
schemes are feasible and practical.

Key words: OpenCV2; connected region; centroid; histogram
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Abstract: The electrode spacing has important economic and social benefits and it also affects the towerhead size tower
height electromagnetic environment investment and environmental protection. Based on the research and analysis on various

factors for the electrode spacing values the achievements of control factors optimization research and economic results etc are

proposed.
Key words: ultra high voltage ( UHV) ; DC transmission line; electrode spacing; large cross — section
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500 kV

(1. 610041; 2. 610031)

Abstract: With the growing demand of electricity line load increases significantly the strain clamp of strain tower especially
the current plate becomes easy to occur overheating problems which leads to security issues for power transmission during the
summer with high load. Through the test of loading large current to strain clamp in transmission line the heat condition of
strain clamp and the corresponding current plate under different load current and contact pressure is observed and recorded
and the overheating of current plate caused by the large current or the poor contact of current plate is studied. The operation
steps which need to be improved in the actual project are summarized by using data acquisition and graphical analysis and the
corresponding solutions are given to deal with the overheating of current plate under different conditions.

Key words: heavy current; electrical contact; current plate
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Abstract: In order to preventing damage from outside force for high — voltage ( HV) transmission line a novel method using
intelligent video processing is proposed that is to install high definition ( HD) video camera and intelligent video processing
device on the towers of HV transmission line and use laser and vibration sensors as a system so as to achieve the real — time
detection and intelligent processing for the damage from outside force which effectively reduces the negative influence on the
safety of transmission line caused by the damage from outside force.

Key words: high — voltage transmission line; high definition video; intelligent processing; damage from outside force; line
safety
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220 kV

1 2 1 1 2 2

(1. 615001;
2. 610072)

110 kV

; ATP - EMTP
; 220 kV

; ; ; ATP - EMTP

Abstract: Lightning disturbance is the main cause for the tripping of transmission lines in which the tripping caused by shield
failure is in the majority for transmission line of 110 kV and above. Line arrester is an effective mean for shielding failure pro—
tection especially for the transmission line in the complicated mountain area. Firstly the impact of terrain parameters on
shielding failure of typical 220 kV line is analyzed based on electrical geometric model and then the working principle and
points for attention of line arrester are studied with ATP — EMTP. Finally taking 220 kV Shanyue transmission line in Liangs—
han power grid as the object of protection against lightning the good results in protection treatment against lightning for the
transmission lines in mountain area which have a serious lightning disturbance are introduced.

Key words: shielding failure; line arrester; electric geometry method; ATP - EMTP
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Abstract: The influence law of geometry on dielectric frequency responses of oil — paper insulation is studied in order to apply
the dielectric frequency response to diagnosing the equipment in operating condition more accurately. According to the princi—
ple of dielectric frequency response the test system is established. The model of geometry structure of oil — paper insulation is
built based on the dielectric theory. The dielectric frequency responses of oil — paper insulation with different geometry struc—
ture are calculated and validated by experimental data. The surface of dielectric frequency response with arbitrary geometry and
frequency is obtained by fitting. Also the relationship of dielectric frequency response and geometry of oil — paper insulation is
analyzed. The results show that the real part of complex permittivity is decreased when the oil clearance increases and the i-
maginary part of complex permittivity is increased at low frequency but decreased at high frequency.

Key words: oil clearance; frequency response; complex permittivity; surface fitting; oil — paper insulation
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Abstract: Intelligent video analysis system and its matched new type interior lighting system of high — voltage metal — enclosed
switchgear are studied based on intelligent video analysis technology. Because of its intelligent video analysis function the po—
sition of disconnector and grounding switch can be identified and judged and it will have an early — warning when the positions
of disconnector and grounding switch are abnormal which can avoid the misoperation and failures. On the other hand it is
useful to find the hidden danger of interior current — carrying fault if combining with the temperature wax tablet. This system
arranges many cameras in the corresponding positions in high — voltage metal — enclosed switchgear its interior conditions can
be monitored which is helpful to find other existing abnormal phenomenon. And many images with high resolution can be
stored to analyze the fault position and fault reason if the fault happened.

Key words: intelligent video analysis; HV metal — enclosed switchgear; hidden danger; fault
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500 kV
o 500 kV
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Abstract: With the continuous production of 500 kV smart substations and the promotion of unattended operating mode the
programmed operation brings a considerable effect to reduce human input and improve the efficiency of switching operation but
it also proposes a new topic on management. On this basis taking the first 500 kV smart substation in Sichuan for example
the key points of the programmed operation are analyzed and discussed such as its concept achievement conditions control
strategy and function modules and so on and the thinking and practical advice are proposed as viewed from engineering man—
agement operation and maintenance which provides a technical reference for the future research of such applications.

Key words: 500 kV smart substation; programmed operation; one — button operation mode; achievement condition; control

strategy; operation and maintenance management
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Abstract: With the continuous construction and development of HVDC system in China the inspection for the valve hall de—
vices in convert station urgently needs to be changed from the traditional modes to the intelligent modes. The technologies of
the intelligent orbital platform the infrared thermal imaging detection the visible image recognition and the real — time data—
base are studied and associated with the fire alarm system in valve hall so as to study the suitable inspection and monitoring
system for valve hall in convert station which will have an important and reference value to enhance the intelligent level of in—
spection in convert station.

Key words: convert station; valve hall; inspection; monitoring
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Abstract: For high voltage conditions of power grid the mathematical model of doubly — fed converter is analyzed and the sta—
tor flux component and the rotor voltage are derived. A novel high voltage ride — through control strategy is proposed that is
the grid — side converter produces reactive power and the rotor — side converter uses adaptive PI controller. When the grid volt-
age is normal the smaller bandwidth PI is used to obtain a better power quality. When the grid voltage is high the larger
bandwidth PI is used to obtain a fast dynamic response. Simulation and prototype test show that the proposed scheme has good
dynamic effect and can achieve the high voltage ride — through function.

Key words: converter; doubly — fed converter; high voltage ride — through; adaptive
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Abstract: For an isolated receiving — end power grid with large surplus of reactive power the influences of reactive power con—
trol methods such as the leading phase operation of generator and the switching of capacitor on under frequency load shed—
ding in isolated receiving — end power grid are analyzed when under frequency load shedding removes active power. It is pro—
posed that during under frequency load shedding the switching of capacitor should be controlled while the leading phase oper—
ation of generator is moderate and the control strategies in which the capacitor is removed according to voltage and the capaci-—
tor is put into operation according to frequency are used to cooperate with under frequency load shedding so that the system fre—
quency can be resumed stable situation as soon as possible when it meets the requirements. The simulation results show that
the proper control of reactive power can effectively improve the effectiveness of under frequency load shedding in isolated power
grid and it is more useful to maintain the stability of system frequency and the safe and stable operation of isolated power grid.
Key words: under frequency load shedding; leading phase operation; coordination control; isolated receiving — end power
grid; frequency stability
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Abstract: With the completion of large — scale energy base in northwest China and + 800 kV UHVDC system being put into
operation the Northwest Power Grid has formed the main grid structure that HVDC transmission and HVAC transmission coex—
ist in the operation. The interaction between AC system and DC system has become one of the most concerned issues in Xin—
jiang power grid. Aiming at AC — DC transmission of large — scale DFIG — based wind farms and based on PSCAD/EMTDC
software the network topology for three AC and DC operating modes is built. Through the simulation and analysis the influ—
ence of the changes in wind speed wind farm fault and AC bus fault of converter station on DC system is studied. It is ob—
tained from the simulation results that when the types of wind are different the requirements of thermal power capacity are
different. The impact degree of wind farm fault on DC system is different and the impact of AC bus fault of converter station on
DC system is similar under different AC/DC transmission modes.

Key words: AC/DC hybrid system; large — scale DFIG — based wind farm; operating mode; short — circuit fault
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Abstract: Through the simulation analysis with PSASP  when there are different active power vacancy after Turpan regional
power grid is separated from the main grid of Xinjiang the recovery of power grid frequency and voltage are analyzed for differ—
ent low — frequency load shedding schemes. The results show that the low — frequency action in the first scheme has smaller in—
stantaneous influence on the frequency and voltage of power grid and it has a better recovery of frequency and voltage in the
second scheme. The conclusion could provide a reference for low — frequency fixed value setting.

Key words: isolated power grid; low — frequency load shedding; scheme; comparison and analysis
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. PSCAD/EMTDC 3

Abstract: The output voltage of micro — source is easily affected by local load caused by all kinds of local load in micro — grid
closing to micro — source when connecting with the micro — grid. With the development of micro — grid the integration of a
large number of single — phase and three — phase unbalanced load may cause the output voltage of micro — source asymmetry
which may affect the power quality of micro — grid. Under the same conditions and control parameters the system models for
PQ control  V/f control and sliding — mode variable structure control are built which allows the system to adjust the parame—
ters to achieve the optimal control results in each control strategy. Finally according to the PSCAD/EMTDC software simulation
results the anti — unbalance ability in three control methods under the same unbalanced load is analyzed.

Key words: micro — source; control strategy; unbalanced load; sliding — mode various structure control ( SMVSC)
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Abstract: Because the wind power has a severe fluctuation and it can bring great risk to the safety of power grid if it is direct—
ly connected to power grid. According to the randomness of wind power based on the wind power prediction and combined
with the characteristics of the pumped storage a two — stage coordinated joint dispatch strategy for wind farm and pumped -
storage power station is proposed which is consisted of day — ahead dispatch and hour — ahead dispatch. The day — ahead dis—
patching model takes the maximum economic benefits of the wind — storage — thermal joint operation as the objective and it is
optimized by the improved bacterial colony chemotaxis algorithm so the day — ahead output of wind — storage — thermal is
known. In hour — ahead dispatch stage according to the results of short — term wind power prediction the planning power is
constantly revised. Firstly based on the satisfied constraint condition of pumped — storage unit the output of pumped — stor—
age unit is revised. Secondly the output of thermoelectric generating set is revised. The objective is to make the cost of the
operation of thermoelectric generating set minimum. Finally the model is verified by an example containing wind farms and
the simulation results show that the proposed dispatching strategy is feasible.

Key words: wind power; thermoelectric generating set; pumped — storage; joint dispatch; bacterial colony chemotaxis algo—

rithm
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Abstract: As the second and third defense line of power grid the security and stability control system becomes more and more
important in daily grid production. With the development of Xinjiang power grid the allocation of security and stability control
devices has become more and more widely and its number has surpassed the other provinces in China. But the consequent
problems also appear: the difficult management of numerous type and model the complicated programmed logic and functions
and the lack of united and specific requirements etc. Based on its characteristics practical application and existing problems
of security and stability control system and device in Xinjiang the standardization of the regional security and stability control
system is mainly discussed from six parts such as design individual substation commissioning joint substation commissioning
control strategy compilation backstage administration and operation management.
Key words: Xinjiang power grid; security and stability control; standardization
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Key words: Aiming at the complicated calculation of the current — carrying capacity of aluminum conductor alloy reinforced a
simplified method for calculating its current — carrying capacity is proposed. Firstly the theoretical method for calculating the
current — carrying capacity is studied and the differences in current — carrying calculation are analyzed according to character—
istics of aluminum conductor steel reinforced and aluminum conductor alloy reinforced. Then the simplified calculation method
is proposed for the current — carrying capacity of aluminum conductor alloy reinforced and the carrying — current capacity of an
aluminum conductor alloy reinforced in different ambient temperature is calculated by the proposed simplified method. The test
values are recorded and compared with the calculated values and the reasons for the errors of simplified calculation method
are analyzed. The test results show that the simplified method has small calculating work and the satisfied calculation accuracy
for the engineering which provides a reference for the current — carrying capacity analysis of aluminum conductor alloy rein—
forced.

Abstract: aluminum conductor alloy reinforced; aluminum conductor steel — reinforced; current — carrying capacity; Morgan
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Abstract: The application scope and basic situation of pricing basis for power grid construction project and technical transfor—
mation project are described and the differences between budget quota and calculation standards are analyzed. Furthermore
the applicability scientificalness and rationality for the pricing basis in the process of execution are discussed and analyzed.

Key words: power grid construction; technical transformation; pricing basis; differentiation

1 F407.6 A : 1003 —6954(2015) 01 —0087 - 05
1 ( “ ”
) (
“« vy
—2013 “ v« ”
2014 1 1
o ¢ o
2013 ) ) N s
) 'K PIMEN N .
( (2013 ) )
{ » «
) . 35 ~1 000 kV .
( ) . £800 kV .
—2010 2
2010
10 1 . (
M . N RN
{ »E
() . 2013
4/ 48/
34/ 53/ 34
. /N 55/ 75

e 87



38 1

Vol.38 No. 1
2015 2 Sichuan Electric Power Technology Feb. 2015
/ . 2013 { o
» 2.1
. «
) . . (. )
( ) 110 kV ( 63 000 kVA)
NN 2013
o 2004 1 152 831 2010
. . 172 070 ( 1.
5.74% - 5.2% o 110 kV
N N 0 2013
2010 N
{ » N o 2013
34 / 53 / o
2004 6 12.6%
22.98% » 30.6% »
1 110 kV (63000 kVA)
2013 2010
JD1 —24 110 kV
YD2 - 24 110 kV ( 63000 kVA )
( 63000 kVA ) JS1—6% 1.2
YSS —6% 1.2 ( 63 000 kVA )
( 63 000 kVA ) JS2 -6% 1.2
YS6 -2% 0.5 110 kV ( 63000 kVA )
JS3 -2% 1.2 110 kV
51 90 000 51 90 000
1 122 206 136 160
1.1 113 031 126 156
1.2 9175 10 004
2 16 178 18 809
2.1 71715 8 483
2.2 7742 10 326
2.3 721 0
3 8 303 2 892
4 1105 8 534
4.1 545 2916
4.2 560 5618
5 5 040 5674
6 152 831 172 070
2014 1 2014 6
2011 123 2011 123
3.41% 3.41%

.88



38 1 Vol. 38 No. 1
2015 2 Sichuan Electric Power Technology Feb. 2015
2 18 m. 6t 110 kV
2013 2010
YX4 -44 20 m
400 kg JX4 -40 7t
6t 48 000 6t 48 000
1 53 502 51 231
1.1 50 760 50 555
1.2 2742 676
2 2 395 2 164
2.1 1212 1317
2.2 1 054 847
2.3 128 0
3 2 795 204
4 149 595
4.1 120 453
4.2 29 142
5 2 006 1 848
6 60 847 56 042
2014 1 N 2014 6
2011 123 2011 123
3.41% 3.41%
2.2 32.6%
12% - 14% - 2%
( N ) 18 2.5% 3% 3.41%
m- 6t 110 kV 232 x (1 +32.6% +12% +14% +
. 2013 2% +2.5% +3%) x(1+3.41%) =398 | .
60 847 2010 2013
56042 ( 2). 110 kV (63000 kVA)
110 kV 2013 184.39 = +
+ =184.39 x398 +90 000 + 12 559 =
N N N 175 945 2013
o 2013 15. 1%
36.8% 2006
8.6% o
59.7% CPI
2013
. 3
2014 5 27 § »
@013 » o
538 96 N N 2013 § »
58 181
251 1232/ NN

+ 80«



Vol. 38 No. 1

38 1
2015 2 Sichuan Electric Power Technology Feb. 2015
( )
75/ o 2006
N N 2013«
o » 2010 «
2010 § » )
NN 2013
( 5 .
» . N .
53/ o “
2013 72013 {
2010 »
3 (2013 2010 ( »
( ) o “ 7
2013 » “
2010« » . 22013 7
) N 2006 ¢ )’
. 2010 2006
( » “ 110 kV 466
7 32 736 2013
2013 » =466 x3.07% =143 062
. 2013 ¢ 7
. (32013 { »
i « » i 2006 « ”»
;2010 » .
” “@ » “ ” o 201 0
“ 7 \TA.TV 5 N
0.3; N N N

0.6; “

0.1, 2010 K 7

) N

e 90«



38 1 Vol. 38 No. 1
2015 2 Sichuan Electric Power Technology Feb. 2015
©) .
2013
2.75%
2013 () 2010 ¢ ) .
. 1 . ( )
2013 () (203 ) M. 2013,
L2013 () 2 : ( )
2010 ¢ . (2013 ) M. 2013.
. 3 . C
(2013 ) M. 2013.
4 .
. (2013 ) M . 2013.
5 ( )
( ) M. 2010.
. 6 ( )
() M. 2010.
5 7 ( )
( ) M. 2010.
8 .
( ) M. 2010.
D 9 )
; @ M . : 2007.
. . , ( 12014 - 10 -22)
( 28 ) 9
2 I 2007 43(1): 68 -70.
2010 36 10 500 kV MOA
(5): 1178 —1183. D . : 2003.
3 500 kV 11
I 2010 I 2012(6) :
36(8) : 1877 - 1883. 91 —96.
4 12 . 220 kV
J . 2013 39 J . 2011(6) : 89 —95.
(3): 526 -533. 13 .
5 () 7. 2013 39(2): 374 -382.
I 2010 23(9): 15 -20. 14 .
6 J .
2009 24(5): 148 - 153.
2012 39(5): 35-41. 15 ATP - EMTP
7 500kV I 2011(5): 8 -12.
2011 37 16
(7): 1663 - 1669. I
8 . 2011 31(22): 135 -141.
T 2011(1) : 26 -34. ( :2014 - 10 - 14)

+ 0]



DOI:10.16527/j.cnki.cn51-1315/tm.2015.01.002

38 1 Vol. 38 No. 1
2015 2 Sichuan Electric Power Technology Feb. 2015

330 MW

(1. 016000;
2. 611731)

1177 t/h

) 1 ’

Abstract: A higher fuel consumption existing during the cold start —up of 1 177 t/h circulating fluidized bed is analyzed and
discussed the solving methods aiming at this problem are proposed which is proved to be effective through the practice.

Key words: circulating fluidized bed; boiler; start — up; fuel consumption optimization
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