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Analysis of Shutdown and Peak Averting Characteristics and Design of
Management System for Centralized Large-scale Hydropower
Generator Group in Sichuan Area

XU Tao, DU Chengrui, WANG Jinlong, HUANG Shansong, WANG Lili, WANG Qiongyue
(State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China)

Abstract : In recent years, with the rapid increase of the number and installed capacity of hydropower stations in Sichuan, the
impact of simultaneous shutdown and peak averting measures of the centralized large-scale hydropower generator group on the
safe operation of power grid has become increasingly prominent. Combined with the actual situation of hydropower station
operation, hydropower dispatching management and power grid operation in Sichuan, it is defined that the main factors
causing shutdown and peak averting in hydropower station are flow, sediment and impurities, and the impact of shutdown
and peak averting of the centralized large-scale run-of-river hydropower stations on power grid dispatching is analyzed. The
distribution characteristics of shutdown and peak averting is studied from two dimensions of time and space (watershed) , and the
flow and water quality are proposed as a feasible judgment method to predict whether the hydropower station will shut down and
avoid peak load. Finally, the design idea for shutdown and peak averting management system of the centralized large-scale
hydropower generator group is introduced from the aspects of prediction method, real-time monitoring and system architecture.
The practical application of the management system in Sichuan power grid shows that the proposed system can improve the
organization ability of power grid dispatching to control the real-time shutdown and peak averting, help to assist the safe
and stable operation of power grid in flood season, and provide a reference for the shutdown and peak averting management of
the regional power grid and hydropower plants.

Key words: shutdown and peak averting; run-of-river hydropower stations; flood control; power grid dispatching
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Research on Main Distribution Integrated Dispatching and Control
System Based on Source-Grid-Load-Storage Interaction

HUANG Tianyi, LI Chenxin, LIU Yueling, LIU Dengwei, LI Jianhua, LIU Zhifan, HU Yue
( Southwest Electric Power Design Institute Co., Ltd. of China Power Engineering Consulting
Group, Chengdu 610021, Sichuan, China)

Abstract: Under the background of establishing a new power system with new energy as the main body, and in order to meet
the development needs of new power system, a construction scheme of main distribution integrated dispatching and control
system is proposed. By establishing a dispatching and control platform suitable for the participation of distributed generation and
controllable load in a wide area, the method of combining cloud control and local control is adopted. The monitoring and

control functions of the main power grid and distribution network are organically combined, which will effectively improve

the coordination ability of source-grid-load-storage and the consumption level of clean energy.

Key words: source-grid-load-storage; main distribution integration; collaborative control
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Narrowband Interference Suppression of Partial Discharge
Based on Short-time Fourier Transform

ZHOU Tao, WAN Ziyi, DUAN Yongsheng, WU Chenyang, QIAN Qi
( Kunming Power Supply Bureau of Yunnan Power Grid Co., Ltd., Kunming 650200, Yunan, China)

Abstract : In order to effectively suppress the periodic narrowband interference in partial discharge (PD) signal, a method
combining short-time Fourier transform and matrix pencil is proposed. The short-time Fourier transform algorithm is used
to analyze the noisy PD signal, and to obtain the number of narrowband interference and separate noise frame and signal
frame from noisy PD signal. The matrix pencil algorithm is used to estimate the narrowband interference parameters in the
noise frame, and to reconstruct the narrowband interference of the entire period and suppress the narrowband interference
in partial discharge. The denoising results of the simulated and measured noisy PD signals show that compared with the
traditional Fourier series method and local energy ratio method, the proposed method can get the smaller residual noise
and produce a good effect of narrowband interference suppression.

Key words: partial discharge; periodic narrowband interference; short-time Fourier transform; matrix pencil
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Solid-state Pulsed Generator Driven by Single Signal

LUO Yuhang', ZHENG Jing', YANG Ge', LI Encheng’
(1. Sichuan Water Conservancy Vocational College, Chengdu 611231, Sichuan, China; 2. State Grid
Panzhihua Electric Power Supply Company, Panzhihua 617000, Sichuan, China)

Abstract ; With the wide application of pulsed power supply in material surface modification, sewage treatment and biomedicine,
pulsed power supply is developing towards miniaturization, simple driving and stability. At present, since the solid-state pulse
power signal needs to be isolated at high voltage, the system is complicated and bulky. In order to reduce the weight and
volume of the system, a topology of a single-signal-driven solid-state pulsed generator is proposed. The turn-on and turn-off of the
first-stage switch is controlled by a signal, and the gate capacitance of the remaining switches is charged through the main
capacitor, and then the remaining switches are triggered themselves. Finally, based on this topology, a 10-level single-signal-
driven solid-state pulsed generator circuit is simulated in PSPICE. The results show that the DC charging source of the new circuit
topology works at 800 V, the system output amplitude is about 8 kV, and the pulse width is about 200~ 800 ns pulsed voltage,
which is of great significance for biomedical applications, tumor ablation and sewage treatment.

Key words : solid-state pulsed generator; single-signal-driven; solid-state switch; pulse power
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Research on Optimal Configuration of Lightning Arrester for
10 KV Distribution Line

LEI Xiao', XU Anjiu*, LIU Qiang', CUI Tao', LIAO Wenlong'
(1.State Gird Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;2.State Gird
Guangyuan Electric Power Supply Company, Guangyuan 628000, Sichuan, China)

Abstract ; Lightning trip-out is one of the major problems in operation and maintenance of 10 kV distribution lines. Based on
the Agrawal model, a lightning-induced overvoltage module of 10 kV three-phase conductor is established in ATP/EMTP
considering the conductor coupling effect. The trip-out rate of induced overvoltage is studied when lightning stroke is 50 m far
away from the line, and the results show that the minimum lightning current amplitude required for tripping increases linearly with
the increase of 50% flashover voltage of insulator, and insulation flashover occurs more easily at branch. The arrangement of
lightning arrester is also studied, and the results show that under the same installation density, the effect of scattered installation
of three-phase arrester is better than the centralized installation, and for branch tower, it is betier to install arrester on the nearest
main line or branch line tower.

Key words: distribution line; lightning-induced overvoltage; lightning arrester; optimal configuration
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Research on Optimal Placement for Complete Set of Primary and
Secondary Integrated Overhead Pole Mounted Switch in
Distribution Lines through Forest and Grassland

GAO Yiwen', LUO Fanbo®, SU Xueneng', LI Shilong', LONG Cheng'
(1.State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan,China;
2.State Grid Dazhou Electric Power Supply Company, Dazhou 635000, Sichuan, China)

Abstract ; At present, the installation and placement of the complete set of overhead pole mounted switches for the primary and
secondary integration of 10 kV distribution lines of power supply company is only based on experiences, and its installation
quantity and location will directly affect the fault disposal effect of the distribution lines passing through forests and grasslands.
In order to scientifically carry out switch installation and location, an optimal placement algorithm for the complete set of overhead
pole mounted switches based on the improved discrete binary particle swarm optimization (DBPSO) is proposed. The test results
show that the proposed algorithm can achieve the optimal switch location combination through fewer iterations, which can
provide a scientific reference for the installation and location of the primary and secondary integrated overhead pole mounted
switch in distribution network, and give full play to the actual effect of switch fault disposal.

Key words: forest and grassland fire; discrete binary particle swarm optimization ( DBPSO) ; complete set of primary and

secondary integrated overhead pole mounted switch; fire probability; optimal switch position
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A Design Method of Tower Foundation Based on Three-dimensional
Model for Transmission Line

LI Meifeng, FENG Yunchao, LUO Junlin, HUANG Xing, LIANG Ming, LI Li
(Southwest Electric Power Design Institute Co., Ltd. of China Power Engineering
Consulting Group, Chengdu 610021, Sichuan, China)

Abstract; At present, the design of tower foundation for transmission line is plotted on two-dimensional (2D) drawings, but
this method does not fully consider the impact of topography and surrounding environment on the scheme, and there also
exists deviations in the calculation of quantities. The application of three-dimensional (3D) design technology in transmission
line provides a new method for tower foundation design. The work contents of tower foundation design are analyzed, and a new
tower foundation design method based on 3D model is proposed. Firstly, after comparing the advantages and disadvantages
of 2D and 3D design, it is confirmed that through the establishment of virtual 3D small scene and 3D large scene of tower
location, the evaluation and optimization of tower foundation design scheme can be more intuitive. And then based on the idea of
parametric modeling, the model types included in tower foundation design are defined and its modeling rules are analyzed. Finally,
an actual tower location in the project is chosen to build a 3D digital model by using 3D modeling program of tower foundation
and GIS platform. The rationality of tower foundation design scheme is intuitively evaluated. Compared with the 2D design, the
proposed method can improve the accuracy obviously.

Key words: tower foundation design; 3D digital model; virtual 3D small scenes; virtual 3D large scenes; parametric
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Design for New Tube-supported Wind Turbine Foundation
of Wind Farms in Mountainous Areas and Analysis
on Its Ecological and Environment Benefits

CHEN Xiaolin, YIN Wujun, ZHANG Tiqgiang
(Sichuan Electric Power Design & Consulting Co., Ltd., Chengdu 610041, Sichuan, China)

Abstract:Based on a wind farm project in a mountainous area in Chongqing, a new type of tube-supported wind turbine
foundation suitable for wind farms in steep mountainous areas is creatively proposed. Through calculation and comparative
analysis, the new type of tube-supported wind turbine foundation has more significant advantages in ecological and environmental
benefits than the conventional expanded foundations, such as the impact on land occupation and vegetation, soil and rock
excavation volume, spoil volume and the amount of soil erosion, which can realize the minimal ecological destruction, effectively

reduce the permanent area covered, the oil and rock excavation volume, spoil volume and the amount of soil erosion, and provide

a good demonstration for the construction of "ecological wind power" .

Key words: wind farm in mountainous areas; tube-supported type; wind turbine foundation
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Research on Ground Treatment and Settlement Observation of Confined
Water Foundation for Transmission Line in Mountainous Area

GU Liangyu', LIU Xiangyun',

(1. Southwest Electric Power Design Institute Co.,

Group, Chengdu 610021, Sichuan, China; 2. EHV Power Transmission Company of China
Southern Power Grid Co., Ltd., Guangzhou 510663, Guangdong, China)

ZHANG Liru', GAN Yunliang”, ZHAI Hongli’
Lid. of China Power Engineering Consulting

Abstract ;: Due to the limitation of traffic conditions, the countermeasures for confined water foundation of transmission lines in
mountainous areas are limited, and once the problems such as foundation deflection and settlement occur, it is very difficult to
deal with, and even will affect the safe operation of transmission lines. Combined with an engineering example, the deflection
and settlement problem of straight-column big-plate foundation for confined water foundation of transmission line in mountainous
area is analyzed and renovated through numerical simulation, and the treatment effect is verified by two years of long-term
continuous observation data. The verification results show that the proposed treatment method is effective and reliable, which
can provide a guidance for engineering practice.

Key words: transmission lines in mountainous areas; confined water foundation; deflection and uneven settlement of foundation;

finite element analysis; settlement observation
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Multiple-domain Early Detection Technology and Its Application to
Potential Landslide in Power Grid

BU Xianghang, CAO Yongxing, WU Chi
(State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China)

Abstract : Taking Sichuan power grid for example, the potential landslides in power grid covers a wide range and is hard to be
detected. The traditional manual investigation is weak, which cannot meet the requirements and accuracy of potential landslide
detection and landslide deformation analysis in a wide mountainous area. Satellite remote sensing, unmanned aerial vehicle
(UAV) remote sensing and ground survey technology are proposed to be carriers, and it will bring into full play the advantages
of multiple-domain technology, including the wide coverage and strong repetitive observation ability of satellite remote sensing,
and strong maneuverability and high resolution of UAV remote sensing, so as to realize the multidimensional means such as
" general investigation" , " detailed assessments" and " investigation" , which solves the difficulties of detecting potential

landslide from the source. Taking a certain 500 kV overhead transmission as research object, the early detection of potential

landslide is successfully carried out based on an integrated space-air-ground investigation system.

Key words: landslide in power grid engineering; early detection; space-air-ground investigation system
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Research Review on Characteristics of Cable Tunnel Fire Accident
and Fire Extinguishing System

ZENG Xiaoliang', LI Fuxiang', LI Mingwei’, TAN Wengiang®, SONG Yu’, WANG Fangqiang'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, Sichuan, China;
2. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;

3. State Grid Mianyang Electric Power Supply Company, Mianyang 621000, Sichuan, China)

Abstract:Based on the statistical data of cable tunnel fire accidents at home and abroad in recent years, the causes and
characteristics of cable tunnel fire accidents are summarized and the various fire extinguishing systems are introduced,
such as water spray fire extinguishing system, high-pressure water mist fire extinguishing system, gas fire extinguishing system,
aerosol fire extinguishing system and ultra-fine dry powder extinguishing system. According to the analysis of technology
and economics, it is recommended to adopt the high-pressure water mist fire extinguishing system in the long-distance and
large-volume cable tunnels, and the ultra-fine dry powder fire extinguishing system is recommended in the cable joints or
other key protection areas for local fire extinguishing. However, it is not recommended to use gas fire extinguishing system,

water spray fire extinguishing system and aerosol fire extinguishing system in long-distance and large-volume cable tunnels.

Key words: cable tunnel; utility tunnel; fire accident; fire extinguishing system
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Review on Acoustic Detection Technology for Power Equipment
Fault and Its Prospect

ZHANG Xian
(State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China)

Abstract : With the development of intelligent power system, the detection requirements of the operation state of key equipment
in power system are increasing. Acoustic detection technology has become a research hotspot in the field of power system fault
detection because of its non-destructive detection, high accuracy, wide application prospect and convenient location. Firstly,
the mechanism of acoustic detection technology is described, and the application architecture of acoustic detection technology
in power system is summarized. Secondly, the key problems and research status of acoustic detection technology for power
equipment fault are summarized from the aspects of sound source signal acquisition, fault diagnosis, fault location and
typical application scenarios. Finally, the limitations of acoustic detection technology for power equipment fault are analyzed, and
four possible research directions of acoustic detection technology are exiracted.

Key words: acoustic detection; fault detection; power system; power equipment
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Research on User-transformer Relation Identification in Distributed
Station Areas Based on Zero-crossing Offset Detection

LIANG Jie', LIANG Guangming’, HUANG Shuilian’
(1. Guangxi Electric Power Engineering Construction Company, Nanning 530003, Guangxi, China;
2. Nanning Baihui Pharmaceutical Group Co., Ltd., Nanning 530003, Guangxi, China)

Abstract : Aiming at the problem that the traditional user-transformer relation identification method in centralized station area
based on high-speed power line carrier (HPLC) is prone to having identification failure when the equipment of different carrier
manufacturers are mixed, a station area identification scheme based on distributed mode and double edge zero-crossing offset
detection is proposed. A distributed identification mode is designed, in which the concentrator sends the station area characteristics
to station ( STA) through central coordinator (CCO) , compares the characteristics at STA and judges the ownership of meter
station area. In addition, aiming at the compatibility of different HPLC communication modules with the feature signal
zero-crossing detection algorithm, the AC signal double edge user feature acquisition and identification algorithm and the related
communication protocol support are designed. Finally, the feasibility of the proposed scheme is verified by analyzing the reading
performance of different identification modes and the examples of reading and identification failure.

Key words: high-speed power line carrier; distributed; double edge; station area identification
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Fault Analysis of Simultaneous Operation of Multiple Protective Devices

ZHAO Xiaodong, LI Feng, CAO Feixiang, FU Leilei
(State Grid Suzhou Electric Power Supply Company, Suzhou 234000, Anhui, China)

Abstract : Combined with the action recording of protection device, an accident in which multiple sets of protection devices act
at the same time is analyzed. The explosion takes place in the voltage transformer of incoming switch line in a substation, and
this causes the simultaneous action of the line protection of this interval and line protection of adjacent interval as well as line
protection of the upper substation and backup protection in the main transformer. Because the protection coordination
seems unreasonable, the fault waveform and the protection action are analyzed and discussed in depth. It is found that
during this fault, there are many times of short-circuit fault conversion, there is no problem in the cooperation of various

protection devices, and the protective devices acted correctly.

Key words: main transformer protection; fault waveform; ground fault; fault current; out-of-phase grounding
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Analysis on Discharge Fault of 500 kV Cable Outer Protective
Sheath and Research on Its Prevention Measures

GUAN Yuyao, LIU Shoubao, SONG Jiajun, HU Siyu, WANG Xiaolan
(Datang Hydropower Science & Technology Research Institute Co., Ltd., Nanning 530007, Guangxi, China)

Abstract: Due to the advantages of electrical performance and light structure, cross-linked polyethylene (XLPE) is widely
applied in the insulation field of high-voltage AC/DC cable. However, in recent years, the number of power outages caused
by cable faults has been increasing year by year. Aiming at the gap discharge problem of 500 kV XLPE cable sheath to clamp
during the no-load energization of main transformer in a hydropower plant, firstly, ATP-EMTP software is used to establish the
electromagnetic transient simulation analysis model of primary equipment in the whole plant. Then, the fault causes of discharge
phenomenon of the cable aluminum sheath are analyzed, and the different kinds of fault treatment measures are compared.
Finally, the corresponding solution is put forward.

Key words: cross-linked polyethylene ( XLPE) cable; gap discharge; electromagnetic transient; overvoltage; lightning

arrester; residual magnetism; excitation inrush current
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Defect Detection and Analysis of Partial Discharge in
35 kV Switchgear Cabinet

YANG Jie', LIU Xin®, HE Liang’
(1. Chengdu Aeronautic Polytechnic, Chengdu 610100, Sichuan, China; 2. State Grid Chengdu
Electric Power Supply Company, Chengdu 610041, Sichuan, China; 3. Sichuan Energy Internet
Research Institute under Tsinghua University, Chengdu 610213, Sichuan, China)

Abstract: A case of partial discharge defect in 35 kV switchgear cabinet is analyzed. The live detection technologies such as

transient earth voltage , acoustic emission and ultra-high frequency is adopted to detect and analyze the defect, and

the electromagnetic wave time difference method is used to locate the partial discharge source. Combined with the internal

structure of switchgear cabinet, the location range of the partial discharge source is given. The obvious discharge trace between

the lead of A-phase arrester and the insulation board is found during the power failure inspection, which verifies the correctness

of the defect diagnosis and positioning result. The results show that the live detection technologies for partial discharge can

effectively find insulation defects in switchgear cabinet, which provides experiences for similar defects treatment of

switchgear cabinet.

Key words: switchgear cabinet; partial discharge; live detection; time difference method
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Analysis of An Accident Caused by Heavy Gas
Misoperation of Qil-flow Relay

QIU Wei, ZHENG Rongfeng, HUANG Xin, LIU Jun, LU Xiaobin, HU Lin, XU Qingpeng
(State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract: A 220 kV transformer tripping accident caused by heavy gas misoperation of oil-flow relay in on-load tap—changer
(OLTC) is analyzed. Through the test and examination of the insulation resistance of reed switch in oil-flow relay and
combined with the fault recording wave, the accident action logic is repeatedly deduced and analyzed. The root causes

of the accident and a design defect of reed switch in oil-flow relay are found out, and some reasonable suggestions are

put forward.

Key words: transformer; heavy gas of OLTC; free carbon; accident analysis
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Case Analysis of Same-frequency Paralleling Failure Caused by
Excessive Transmission Power of 500 kV Line
LUO Yijun, LI Fei, LI Chao
(Yalong River Hydropower Development Company Ltd., Chengdu 610051, Sichuan, China)

Abstract :In the case of a single 500 kV transmission line with high power, the same-frequency paralleling failure of another
line is analyzed. The factors affecting the same-frequency paralleling are briefly analyzed as well as the relationship between the

transmission power of the running line and the phase-angle difference in the same-frequency switching, and then the measures

to solve the same-frequency paralleling failure with high power are put forward.

Key words: same-frequency paralleling; line transmission power; phase-angle difference
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