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500 kV

( 610016)

CARIEF A Fe FHER R R R SR SR E R AL AR B TR 5 AR R KB LERE T
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Abstract: The application of video monitoring system to the auxiliary system in smart substation is introduced and the applica—
tion situation of intelligent linkage between video monitoring system and substation supervision control system are introduced
too. The main way at present adopted by video monitoring system and supervision control system in smart substation is dis—
cussed and 5 feasible intelligent linkage modes are given. The different ways are studied and analyzed as viewed from the in—
put mode the application mode the economy the reliability and the applicability and so on and thus the application pros—
pects of different ways of linkage are put forward. A combined linkage with good practicality for the advanced application of
video linkage in smart substation is proposed which has been successfully applied to 110 kV smart substation.

Key words: smart substation ; video monitoring; SCADA system ; intelligent linkage
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Abstract: The implementation of " power transmission project from Xinjiang to Sichuan" is created by the realization of " elec—
tricity delivery project from Xinjiang" the constructional characteristics of Sichuan power grid and the drops during high and
low water flow period. This project will optimize the pattern of " power delivery from the west to the east" and make the bal-
ance of Sichuan electricity but it will also have influence on Sichuan power grid. The power balance and short — circuit cur—
rent level are studied on the basis of the existing analyses of electricity delivery project from Xinjiang and the development of
Sichuan power grid. The results show that: the implementation of the project can effectively solve the constructional problem
surplus in the high water flow period and destitute in the low water flow period of Sichuan power grid and although it has ween—
sy impacts on the short — circuit current level of Sichuan power grid considering the current situation it still needs to adopt the
relevant measures to limit the flow. The research achievements would be a reference for the implementation of " power trans—
mission project from Xinjiang to Sichuan".
Key words: electricity delivery from Xinjiang; Sichuan power grid; power transmission from Xinjiang to Sichuan; power bal-
ance; short — circuit current level
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CMAHRE MM KEE SRR, AMBRT 750 -220 kV 2R K. AR L LRSI LR EAEE—
FRN (=800 kV) 45 & & i 69 3B ZE AR ( =1 100 kV) 45 3 5 B 2 09 33, A B M 6 2478
FEAHATR. ATRGHBEMZABETIBITHRA, AR EMAMTH ARG AT#H 538 W /745 LB, 5F it g
M e TG ARG AR TIEELRET L5 ER AR, NEBTHBERN LT A FE T oy FR.H
BRI AEMR, ARG AZATHESTHERET ZHAXBER P SAAZTHALA TARFH L
ARG T ALK 2R 0 B3
Abstract: Along with the rapid development of XinJiang power grid 750 ~220 kV main grid is formed. With the new energy
such as wind and photovoltaic connected to power grid the operation of HaMi — ZhengZhou ( +800 kV) UHVDC and the con—
struction of ZhunDong — ChuanYu ( 1100 kV) UHVDC the grid operation in XinJiang becomes more complex. In order to
improve the ability of safe and stable operation of XinJiang power grid the digital simulation system is established for the sim—
ulation of XinJiang power grid and the higher requirements for the accuracy and reliability of this system are also put forward.
Therefore the construction of digital simulation system and the researches on the characteristics of new energy are introduced.
Also the data management center with cloud technology and visual simulation are proposed to be applied to the visualization
processing for the large amount of data in digital simulation system.
Key words: power system; digital simulation; real — time simulation; cloud technology; visual simulation
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Abstract: With the expanding coverage of video surveillance system in substations it is a heavy and time — consuming work for
the staff to check the working condition artificially of all the cameras one by one. Besides the real time and reliability cannot
be guaranteed. A good solution for this problem has been offered by using video quality diagnostic system. Video quality diag—
nostic system can only reduce the labor of the operation and maintenance staff but also give the reasonable maintenance advice
for the fault monitoring points which have been diagnosed. Firstly a brief introduction about video quality diagnostic system is
given. Then a more detailed analysis is made for the application of video quality diagnostic system used by Sichuan Electric
Power Company. The enlightenment and suggestions are given to the operation and maintenance staff in substations aiming at
the results of system applications.

Key words: substation video surveillance; quality diagnostic system; monitoring point; system application
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Abstract: Based on the design experiences and data analysis of transmission line projects in heavy icing area the ice — shed-
ding characteristics on UHV AC transmission lines which are in design now in heavy ice area are studied. According to the a—
nalysis of static and dynamic distance in ice — shedding jump of conductor lines the analysis conclusion of ice — shedding
characteristics on UHV AC transmission lines is proposed as well as the arrangement requirements for ground wire support of
pole and tower in heavy icing area which provides a valuable reference for the design of follow — up projects.

Key words: ultra high voltage ( UHV) ; AC transmission lines; heavy icing area; data analysis
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500 kV 35 kV

(1. 610072;
2. 610072; 3. 400044)

D2k 500 kV & wSE ey AR AR R R R 2014 ok b AR 35 KV SUAM B R G0 S T, F U AR K 3
YA R DEAT T 40 BORY SUR AT R K IR , 1B 25 AR I I R RO A BAR R SR AR A AR T M T R R 2%
REFRG RS HT XELRE, R TAHZG . LEF T B LM DABRKEERESH LA —
A% F Lo

;35 kV ; ;
Abstract: The pipe type busbar and insulation of DC de —icer installed in 35 kV AC sides were burned down during the ice
melting in 2014 in a 500 kV substation. After the accident plenty of AC voltage withstand tests are carried out by the relevant
departments. Through combining the experimental phenomena test data and the related circuit model it is determined that
the fault is mainly caused by the defects among the winding way of copper strips and some corresponding improvement meas—
ures are put forward which is of significance for the fault analysis of other similar DC de - icer in China.
Key words: de —icing equipment; 35 kV pipe type busbar; AC withstand voltage test; fault analysis
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Abstract: There is a certain risk of subsynchronous oscillation ( SSO) in the process of power system transmission and it is
easy to damage the shaft of turbo generator so the accurate analysis of oscillation characteristics is of great significance for the
prevention and suppression of SSO. Because of the influence of its close loop control high voltage direct current ( HVDC)
transmission will also make the system produce the subsynchronous oscillation. Therefore it is very important to research sub—
synchronous oscillation problem caused by HVDC and its control measures. Based on CIGRE HVDC model and combined with
the first subsynchronous resonance ( SSR) model of IEEE HVDC subsynchronous oscillation system is established and then
the each shaft of electromagnetic torque and the torque in generator are analyzed. Finally SSDC is designed by phase compen—
sation principle to suppress subsynchronous oscillation.

Key words: subsynchronous oscillation; high voltage direct current transmission; synchronous damping controller
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500 kV CVT

( 643010)

2+ 500 kV 4 o sk A4 500 kV & 53 b S X b R B (CVD) 89 2 5 & BT 7 38 KR B #4754, 2
WA OV Al 25 F BB AN T K. B AR CVT SR AR 359 T i TR
MAE R LT LAKFFHT CVT ARBEAMHEF . /G5 500 kV CVT ) X3 61 417K 56 & B %5 4 WAL 47
S

(CVT); ; ;

Abstract: The causes for the abnormal growth in capacitance and dielectric loss of capacitor voltage transformer ( CVT) in two
500 kV transmission lines at 500 kV Xufu substation are analyzed and the analysis shows that the abnormal growth in capaci-
tance and dielectric loss are due to the breakdown of internal components in CVT. Through the testing and disassembling in—
spection on the fault CVT which is returned to the factory it is proved that the breakdown of internal capacitance components
in CVT is caused by raw materials and manufacturing process. Finally the routine test daily operation and monitoring for 500
kV CTV are discussed.

Key words: capacitor voltage transformer ( CVT) ; dielectric loss; capacitance; breakdown
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DA TARA T R SCD Ak it BE R T A AR 09 8 35 TR — 8, 0T T — A A K R sk ed SCD 7 At a4k
P, € KILT MEAT SCD PR iR 48 3% F & Excel SUAF ) M A SUAS o 3 &4k 2 S w SR JY i SCD il 55 Excel 4] %
PR R B B AT AT R BR A SR A ST IR F A AR, AT T AR ARG T LFA B
REPLE T R B R R4 A S AT M BB KRR, BERMCESA TR TS AR P RETRAER, 1
B T ARG EAE TR

:TEC 61850; ; SCD; ;
Abstract: In order to keep the virtual terminators of substation configuration description ( SCD) consistent with Excel files a
checking software based on IEC 61850 is developed to find whether the SCD reached the design intention. The functions of the
system include reading and traversing SCD file parsing the Excel files intelligently matching the device descriptions in SCD
and Excel creating the virtual connections of SCD and Excel files automatically comparing the virtual connections displaying
the checking results and creating the checking report. The key technologies are given such as the intelligent matching meth—
od of the device descriptions and the comparison of virtual connections with forward and reverse direction. The software has
been successfully applied to several substations which greatly improves the accuracy and work efficiency of system configura—
tion and testing.

Key words: IEC 61850; smart substation; substation configuration description ( SCD) ; virtual terminator; checking
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(1. 610072; 2. 610065)
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K, IR AT 110 kV & & 5.

; ; SCADA ;

Abstract: The application of video monitoring system to the auxiliary system in smart substation is introduced and the applica—
tion situation of intelligent linkage between video monitoring system and substation supervision control system are introduced
too. The main way at present adopted by video monitoring system and supervision control system in smart substation is dis—
cussed and 5 feasible intelligent linkage modes are given. The different ways are studied and analyzed as viewed from the in—
put mode the application mode the economy the reliability and the applicability and so on and thus the application pros—
pects of different ways of linkage are put forward. A combined linkage with good practicality for the advanced application of
video linkage in smart substation is proposed which has been successfully applied to 110 kV smart substation.

Key words: smart substation; video monitoring; SCADA system; intelligent linkage
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Abstract: At present Rogowski coil electronic current transformer is widely applied in smart substation. During the reduction
of signal integration there are some problems such as accuracy and device lifetime in hardware integration so many manufac—
turers now still adopt software integration. Because the software integration is a kind of discrete integrator its characteristics is
inevitably restricted by sampling frequency and high order harmonic bandwidth. According to an accident happened in the
process of being put into operation in a substation the existing problems of software integration are analyzed by virtual simula—
tion and the bandwidth constraints for the reduction of high order harmonic in software integration are obtained which is ho—
ping to solve the problems caused by the reduction of software integration.

Key words: Rogowski coil; software integrator; high order harmonic; simulation test; discrete integral; bandwidth limit
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Abstract: The power flow between Hong — Ban lines and Huang — Wang lines in tie — line between Sichuan and Chongqing
power grids is uneven which extremely limits the transmission capability of Sichuan power grid. The feasibility of changing
power flow distribution and improving the transmission capability of the tie — line by utilizing phase — shifting transformers
( PSTs) is analyzed. Firstly the applications and researches of PST at home and abroad are presented. Then the working
principle rules of location selection and capacity design method are introduced briefly. Finally the application of PST is ana—
lyzed by PSASP. Simulations results show that the PST can significantly improve the transmission capability of tie — line be—
tween Sichuan and Chongqing power grids. At the same time the short — circuit current of 500 kV buses is also reduced.

Key words: phase — shifting transformer; tie — line of Sichuan — Chongqing power grid; power flow; transmission limit
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Abstract: Aiming at the operating characteristic testing of on — load tap — changer of transformer a new testing method is pro—
posed. The operation condition of transformer is simulated and AC testing technology is adopted for the operating characteris—
tics of on — load tap — changer. A thoroughly solution is provided for some problems for instance the operating characteristics
of tap — changer during switching in site cannot be determined accurately and the operating characteristics of tap — changer of
transformer in several wire connection groups cannot be tested.
Key words: on - load voltage regulation; tap changing switch; operating characteristic
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Abstract: An analysis method of droplets parameters in multifunctional artificial climate chamber is presented based on rotating
multicylinder measuring instrument. The impingement characteristics of the droplets in the two — dimension cylinder are calcu—
lated and the rime ice accumulation in the two — dimension rotating cylinder is numerically simulated. According to the influ—
ence of droplets parameters on the icing accumulation of rotating cylinder and the mathematical approach methods the calcula—
tion method is verified by the obtained results. Eventually the results indicate that the proposed method is correct and can re—
alize the measurement of droplets parameters.

Key words: rotating multicylinder measuring instrument; droplets parameters; analysis method
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Abstract: Automatic reclosing technology is widely used in transmission lines and it is one of the important measures to en—
sure the safe and stable operation of power system. For grid — connected large — scale wind farms the researches show that the
important reason for the failure of single — phase reclosing of tie line is that secondary arc cannot extinguish for a long time.
The failure of reclosing not only impacts on the wind farm but also affects the adjacent wind farm. Based on the analysis of
mathematical model of tie line and combined with the characteristics of wind power a method that can inhibit the arc current
and shorten the extinguishing time of secondary arc is proposed which could improve the success rate of single — phase reclos—
ing to a certain extent.
Key words: wind power; outgoing transmission lines; reclosing
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Abstract: Firstly the control theory of automatic voltage control ( AVC) system is introduced. Then aiming at the low success
rate of remote control in AVC system the reasons are discussed by means of message analysis considering the remote control
failures of substation equipment. At last the solutions are put forward and applied to the equipment research in other power
plants and substations which greatly improves the success rate of remote control for AVC system in Wanzhu power grid.

Key words: automatic voltage control system; control theory; substation; success rate of remote control; message
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Abstract: Based on the traditional pressure type oil temperature controller digital signal processing ( DSP) is adopted to simu—
late and calculate the winding temperature. The traditional heating element is digitized and intelligentized to meet the require—
ments of the smart grid. This method is quite useful to measure the winding temperature precisely in the actual operation.
Key words: thermometer bulb; oil temperature; winding temperature measurement; electrothermal element; matching de—
vice; operating contact; thermal resistance Pt100; digital signal processing
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Abstract: The application of 35 kV single — core XLPE cable in Jiangkou Hydropower Co. Ltd is introduced. The reasons for
the frequently destruction of insulation in the fracture on cable terminal head shield are analyzed from both electrical and ther—
mal insulation and some countermeasures to overcome the insulation breakdown caused by fast insulation aging are discussed.

Key words: cable terminal; insulation breakdown; aging factor; fault diagnosis
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Abstract: Automatic reclosing is one of the important methods to ensure the reliability of power supply but in some specific
situations it is necessary to block automatic reclosing to protect power system and devices against the unnecessary shocking. By
studying the influences of time relay of energy storage motor in circuit breaker on automatic reclosing it is concluded that the
slipped fault of time — out relay of energy storage motor can result in the opening of low — voltage lockout reclosing and the
charging light of reclosing out of work which may have some hidden troubles. The improvement measures of substation opera—
tion and maintenance is put forward.
Key words: reclosing; time relay; low — voltage lockout; spring operation mechanism; substation operation
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10 kV XLPE
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Abstract: In order to study the electric field when there are defects in 10 kV XLPE cable and prevent the electric field devel—
opment of partial discharge caused by cable defects leading to cable connector breakdown the main defect types and reasons of
XLPE cable are analyzed to determine the main types of cable fault. And then ANSYS is used to study and simulate the elec—
tric field of cable body defect. Finally based on the simulation results it is concluded that inserting the iron wire into the cable
can cause the electric field distortion and seriouly it can cause insulation breakdown which can provide a reference for the fu—
ture study of cable line fault.

Key words: 10 kV XLPE cable; cable body defect; insulation breakdown; finite element method
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MAS
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Abstract: A transaction model of peak regulation right based on multi — agent system ( MAS) is proposed according to the
property of peak regulation right. In this model the benefit optimization of all power generation companies is taken as the best
goal and the transaction model of largest social benefit of power generation company agent and the optimization model of mini—
mum peak regulation cost inside power generation company are put forward respectively. And the function and roles of peaking
agent in each level are introduced. Example analysis shows the feasibility and validity of the proposed transaction model of
peak regulation right based on MAS.

Key words: peak regulation right; multi — agent system; transaction
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Abstract: Taking the statistic data from 2007 to 2011 as the sample and based on the analysis of the overall electric power con—
sumption situation in Sichuan province the factors which can affect Sichuan electric power consumption the characteristics of
energy consumption and the reasons for the increasing proportion of energy consumption are studied. The results have a certain
reference value for improving the operation quality and management efficiency of Sichuan power grid also for the further devel-
opment of electricity market.

Key words: electric power consumption; energy consumption; industrial structure; Sichuan province
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