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The Discussion of Failure Characteristic and Condition Based Maintenance for

Protection Relay
GUAN Yi-bin',YAN Guo-ping',CHEN Jiu-lin, HUANG Hao-sheng?>, CAO Hai-ou',DENG Jie-qing®
(1.Jiangsu Electric Power Company, Nanjing 210024,China;2. Jiangsu Electric Power Company Electric Power Research

Institute, Nanjing 211103,China;3. Jiangsu Electrical Power Maintenance Branch Company, Nanjing 211102,China)

Abstract: The statistical analysis for the running condition of protection relays over the years in a Power Grid is carried out in

this paper. It is demonstrated that the routine preventive maintenance has not adapted to the need of power grid development

under the condition of significant improvement on reliability and flexibility of the microcomputer protection. More, with some

practical fault example, the necessity of condition based maintenance is proved. Finally, it is introduced the works about

condition based maintenance of protection relay.

Key words: micro-computer protection; failure characteristics of protection relay operating; condition based maintenance
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The Design of Super Large—scale Smart Meter Automatic Verification
HUANG Qi-feng, CAI Qi-xin, LIU Jian
(Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: According to the requirement of constructing super large-scale smart meter automatic verification system by which

8,000,000 smart meters will be verified yearly in Jiangsu province, the construction, software and key design of a smart meter

automatic verification system is introduced in this paper. This system is mainly composed of automatic warehouse, AGV,

robot, verifying attachment, suitable for constructing super large-scale system. The design of verification task scheduler

process is discussed in this paper, including the requirement of the design, two verification task scheduler methods meeting the

requirement and a simple scene comparison suitable for the two methods. This paper tries to find a new way of smart meter

automatic verification.

Key words: super large-scale automatic system; smart meter verification; software architecture; key design; verification task

scheduler
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FGD Gypsum Emissions of Coal-fired Power Plants in Jiangsu Province and
Comprehensive Utilization Countermeasures
LIU Tao', ZHU Lin', XUE Jian-ming', ZHOU Qian?
(1. GuoDian Science and Technology Research Institute, Nanjing 210031, China;

2. Jiangsu Environmental Protection Industry Association, Nanjing 210036, China)

Abstract: This paper introduces the emissions as well as the utilization condition of FGD gypsum of coal-fired power plants

in Jiangsu Province. The emission characteristics, utilization approaches and the main problems of the FGD gypsum in

coal-fired power plants are analyzed. Prediction of the FGD gypsum emissions of power industry in Jiangsu province during

the "12th Five-year Period" is also made. Finally, considering the effects of various constraints, measures aiming to fully

utilize the FGD gypsum are also proposed.

Key words : FGD gypsum; situation; prediction; countermeasures
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Research on Field Operation Error Character of Fiber Optical Current Transformer
QIN Ran',WANG Qian-gian’, YANG Shi-hai', XU Zhi-zheng®,ZHOU Gan?
(1. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103,China;
2 Southeast University, Nanjing 210096,China;3.Wuxi Power Supply Company, Wuxi 214101,China)

Abstract: To analyze fiber optical current transformer

(FOCT) error characteristics, the FOCT online test system is

established. The system gathers error data of FOCT and compares it with the error data of the standard transformer. It analyzes
the error characteristics with the current changing. The result shows that the phase error of FOCT is able to reach 0.2S

measurement accuracy, and ratio error can't reach the same accuracy totally.

Key words: fiber optical current transformer; ratio error; phase error; error characteristics
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Research on the Effect of Single—phase Short Current Limiting of
500 kV Autotransformers
XU Yan, ZHAO Li-fei, TONG Wei
(State Power Economic Research Institute Xuzhou Survey & Design Center, Jiangsu Xuzhou 221000, China)

Abstract: Due to massive use of autotransformers, the single phase short circuit current of 220 kV buses is bigger than its

three-phase one in 500 kV stations. According to north Lianyungang 500 kV stations of the Jiangsu grid , the effect of current

limiting of adding low reactance at neutral point is analyzed by PSASP, proper reactance values are proposed in this paper.

Also, the problem of neutral point of main-transformer insulation matching is studied as well.

Key words:short circuit current; 500 kV autotransformers; neutral point; low reactance; insulation coordination
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Fault Analysis and Processing of Communication Between Communication

Management Workstation and Energy Management System
ZHANG Qing'?, LIU Di-chen'
(1. School of Electrical Engineering ,Wuhan University, Wuhan 430072, China;

2.Sugian Power Supply Company Power Dispatching and Control Center, Suqgian 223800, China)

Abstract: This paper introduces logical structure of communication between communication management workstation of

substation and energy management system of main dispatching station in detail, as well as six kinds of typical cases of

communication fault analysis and processing. Communication between communication management workstation of substation

and energy management system of main dispatching station is very important, in that any communication fault will cause

substation exit, which is a serious threat to the safety and stability of power grids operation. The cases which come from

practice systematically summarize the fault of communication between communication management workstation and energy

management system. The cases have strong practicability, which are able to provide a good reference for quickly and

efficiently handling such faults and to enhance the supporting ability for power grid security.

Key words: communication management workstation; energy management system; substation; main dispatching station;

communication channel
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Fault Analysis and Treatment Example of Rotor Axial Play About

Large Induction Motors
DING Ping, WANG Jiang, PAN Yi
(Guodian Jianbi Power Plant, Zhenjiang 212006, China)

Abstract: This article introduces rotor backwards axial play phenomenon in the process of single-motor test run after motor

starting in Guodian Jianbi Power Plant 1 000 MW unit suction fan, presenting using varieties of hypothesis exclusive methods

to seek solutions to those problems. With repeated practice, the reasons are ascertained and problems get solved. This paper

also provides analysis ideas and methods to equipment defects and fault analysis occurred in the future.

Key words: 1 000 MW unit; suction fan motor; rotor axial play
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Analysis of Converter Transformer Protection Reformation and

Research of Testing Technology
ZHANG Jia-min', JIANG Chen?, LI Peng', YUAN Yu-bo'!, ZHANG Jian'
(1. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103,China;
2. Jiangsu Frontier Electric Technologies Co. Ltd., Nanjing 211102,China)

Abstract: As the high voltage level and huge transmission capacity, the influence of DC block caused by incorrect action of

protection equipment is great. The existing electric protection and non-electric protection of converter transformer has only

one contact, in order to improve the stability of HVDC (high-voltage direct current), the protection of converter transformer

should be reformed. Different with the AC transformer reformation, the converter transformer protection is integrated in the

PPC (pole protection control) system; the reformation of converter transformer protection includes the modification of the DC

control and protection program and external wiring. Based on the reformation of converter transformer protection of

Zhengping converter station, this paper analyzed the debugging method of protection equipment and the modification method

of the program, and gives the scheme for converter protection testing.

Key words: electric protection of converter transformer; protection reformation; the modification of program
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Research on the Fireproof Distance of the Outdoor Electrical

Equipment in Substation
LI Hai-feng
(Jiangsu Electric Power Design Institute, Nanjing 211102,China)

Abstract: The layout of the outdoor electrical equipment in substation is affected by the fireproof distance. It is extremely

necessary for equipment layout to find a balance between the security and economy. But the relevant standard is not unified

currently. To improve the situation, the fireproof requirement for outdoor equipment is studied by classification. Besides, to

adapt to the requirement better for constructing the "Resource-saving, environment-friendly and industrialized substation", the

optimization measures which can guide engineering design is also summarized.

Key words: fireproof distance; fireproof directivity; outdoor electrical equipment
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DC Bias and Saturation Protection of Converter Transformer
WEN lJi-feng, ZHANG Xiao-yu, CHENG Xiao, XIONG Hui, LI Hai-ying, CHEN Song-lin
(Nanjing NARI-relays Electric Co. Ltd., Nanjing 211102, China)

Abstract: This paper analyzes main causes of DC bias of converter transformer, and summarizes electrical characteristics of

exciting current during DC bias of converter transformer and the mechanism of DC bias leading to damage of converter

transformer. In addition, the principle of saturation protection of converter transformer and the implement method of the

protection are introduced. Finally, points for attention in the engineering application of overexcitation protection of converter

transformer are discussed.

Key words: converter transformer; DC bias; electrical characteristics; saturation protection; exciting current peak value
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Research of Inter—harmonics Suppression Technology Based on Series Compensation
YANG Zhi-xin, YANG Shi-hai
(Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: With the increase of non-linear loads and widely usage of power electronic technology in power grid, there have
been a large number of harmonics and spread spectrum inter-harmonics in the grid recently. Inter-harmonics have caused more
serious hazards than harmonics, such as voltage fluctuation and flicker. Studies of inter-harmonic are still at the stage of
characteristic analysis and detective algorithm, without reliable and effective suppression method. This article presents a
harmonic suppression technology based on a series of compensation, conducting simulations to demonstrate its effectiveness
to suppress the inter-harmonic. The characteristic of voltage fluctuation caused by harmonic is first introduced; then the
principle and structure of series compensation are pointed out; finally, by modeling and simulation, series voltage compensator
is proved effective to suppress inter-harmonics.

Key words: series compensation; inter-harmonic; electric arc furnace; power quality

(L#% 37T W)

Application of AGC/AVC in Photovoltaic Power Station
WETI Shi-gui, LIU Shuang
(Nanjing Sino-German Protection & Substation Control System Co.Ltd., Nanjing 210061, China)
Abstract: High-capacity photovoltaic power generation system connected with grid has some influences on the control of
system power exchange and voltage quality in high-voltage power transmission grid. For the safety and stability of power
system and improving the quality of power supply, AGC/AVC should be allocated in photovoltaic power station. This paper
introduces the structure, control method, control strategy and control flowchart of AGC/AVC in photovoltaic power station.
The system has been successfully used in photovoltaic power stations in Ningxia Province and achieves good results.

Key words: photovoltaic power station; AGC; AVC; control strategy
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Research on assisted analysis System of Regional Power Grid Operation

Mode and Its Application
WU Qiang'?, YIN Wei?, JIANG Xue-bao?
(1.North China Electric Power University, Beijing 102206,China; 2. Suzhou Power Supply Company, Suzhou 215004,China)

Abstract: Taking advantage of the existing system graphics-database-model integration information, a graphical power grid

operation mode preliminary arrangement platform is developed. On this platform, operation mode personnel can easily get

relevant information about power cut application from operation information management system (OMS),and set to the

corresponding future research state automatically according to the application information. In this study state, operation mode

personnel can make preliminary arrangement for operation mode according to their own ideas or call history record of mode

operation arrangement. After confirmation, the platform software can automatically call security check experts algorithm for

objective evaluation analysis and make anti-misoperation logic check.

Key words: graphics-database-model integration; operation mode arrangement; anti-misoperation logical check; security

correction
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Research and Practice of Intelligent Operating System for Distribution Room
LIU Zhong, XIE Liang
(1.Yangzhou Power Supply Company, Jiangsu Yangzhou 225001;

2.Jiangsu Electric Power Company, Nanjing 210024, China)

Abstract: This article describes the research of a residential area distribution room intelligent operating system solutions and

on-site practice. The paper studies various types of equipment for the distribution room, to determine the standard model based

on the IEC 61850 protocol, and new developed intelligent information terminal supporting the IEC 61850 protocol,achieving

the goal of intelligent transmission and processing of information, plug-and-play of the various types of equipment and

information sharing. Development of distributed intelligent operating platform of distribution room for the whole region,

including intelligent operation control system and intelligent operation supporting system, solves the problem of safety and

economic operation of a large number of unattended power distribution room, getting significant social and economic benefits.

Key words: intelligent operating system; distribution room; IEC 61850 protocol; intelligent information terminal

(L% 49 )

The Design of Optical Current TransformerReal-time Error Analysis System
CHEN Ming-ming', LU Shu-feng', BAO Yu-shu?, LIANG Kai®, WANG Shao-hua'
(1.Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103,China;2.Jiangsu Frontier Electric
Technologies Co. Ltd, Nanjing 211102,China; 3.Wuxi Power Supply Company, Wuxi 214101,China)

Abstract: Optical current transformer has been widely used in Jiangsu Province, but there is not related practical error data

with the time going, electromagnetic interference and temperature change. This paper firstly introduces the basic principle of

optical current transformer and existing problems, the hardware and algorithm of error comparison device. Then, the device

has been installed in Xijing Substation of Jiangsu Province, and proved to be feasible.

Key words: optical current transformer; error; error comparison device
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Design and Implementation of a Replay Automated Test System
HU Hong-bing, LI Li-jun, HAN Min-chou
(NARI Technology Development Co. Ltd., Nanjing 210061,China)

Abstract: This article describes the design and implementation of relay test auto mation system, including the principle and

structure of the test system, advantages and features, program analysis and operational processes. Proven, this system

compared to the traditional relay test system has notable features, including improvement of efficiency, avoid of human error

and reduce of labor costs.
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Applications and Analysis of Hot Line Detecting Methods for MOA
WANG Jing-jun', LI Wen-shu?, DU Ji-gui®

(1.Jiangsu Electric Power Company Electric Power Research Institute, Nanjing, 211103, China;

2. Nanjing Power Supply Company, Nanjing, 210013, China)

Abstract: According to whether the reference voltage signal, the hot line detecting methods for MOA can be divided into the

method with a reference voltage signal (Compensation Act ) and the method without a reference voltage signal. Based on the

different ways to set the reference angle, the method without a reference voltage signal can be divided into the angle setting in

advance, setting by the current and based on the statistical principle. Through field test, the article compares and analyses the

disparities of the measuring results. By summarizing the related laws, this article could provide a reference for the testing

personnel in the future to better judge the test results.

Key words: MOA; hot line detecting; total current; resistive current
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Research on Islanding Detection Method for DG Based on Synchronous Generator
LU Yi-jun,HOU Mei-yi
(Guangzhou Power Supply Bureau, Guangzhou 510620, China)
Abstract: Phase shift is one of the common methods of islanding detection for distributed generation based on synchronous
generator. The principle and algorithm of phase shift method are detailed in this paper. To solve the contradiction problem of
reliability and sensitivity of conventional vector shift method, this paper presents a composite islanding detection method
utilizing both angle change and frequency variation derived from synchronous generator terminal voltage. Simulations are
performed using generic PSCAD/EMTDC. Results show that islanding state can be accurately detected and the non-detection
zone can be effectively narrowed down by the composite method on the premise of reliability.

Key words: distributed generation (DG); islanding detection; phase shift method; frequency variation

(L% 63 W)

Distribution System Fault Recovery Using Stochastic Programming Theory Including

Asynchronous Wind Power Generation
GU Guo-hua', QIN Yong-gang®
(1. NARI Technology Development Co. Ltd., Nanjing 210061,China;2.Power Transmission and Distribution Work Area,
Nongyi Shi Electric Power Company, Akesu City, Xinjiang Uyghur Autonomous Region 843000,China)

Abstract: Due to the randomness and intermittence, a wind power injection power model is built using the wind speed as
input. Considering the characteristic of Weibull wind speed distribution, stochastic programming theory is introduced into fault
recovery of distribution network including asynchronous wind power generation. A Chance Constrained Programming (CCP)
model is used to tackle such optimization. The Clonal Genetic Algorithm with Tabu Search and Memetic local search strategy
is used to solve the problem, which could improve the search efficiency. The IEEE 33 buses system is taken as the test case to
verify the proposed model and algorithm.

Key words: distribution system; fault recovery; asynchronous wind power generation; stochastic programming theory; clonal

genetic algorithm

(L4565 1)

Power Usage Information Acquisition Data Accuracy Automatic Confirmation

Technology and Its Application
QIAN Li-jun', LI Xin-jia?
(1.Jiangsu Electric Power Company, Jiangsu Nanjing 210024;
2. Jiangsu Frontier Electric Technologies Co. Ltd., Nanjing 211102, China)
Abstract: The Power Usage Information Acquisition System is an important project of intelligence power grid construction of
State Grid. The power usage information acquisition system install a huge number of new customers every day, automatic
data analysis ability is required to confirm the correctness of the data, to reduce the artificial debugging and errors. This paper
presents a method that contrasts the collecting date under construction debugging process with the marketing system electricity
settlement meter reading data to determine the correctness of the collecting date. Principle and decision algorithm are given in
this paper, as well as analysis of reasons for difference commonly occurred in terminal installation debugging process. This
method significantly reduces the workload of terminal debugging and improves the accuracy of the data gathering, playing a
great role in quality management of the power usage information acquisition system construction process.

Key words: power usage information acquisition; data comparison; algorithm
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Application of Coal Sampling Precision Check Test Methods
WU Suo-zhen
(Jiangsu Frontier Electric Technology Co.Ltd., Nanjing 211102, China)

Abstract: The three kinds of sampling precision check test methods introduced in the national standards of GB 475—2008
entitled "Method for Manual Sampling of Commercial Coal" and GB/T 19494—2004 entitled "Mechanical Sampling of Coal"

are analyzed in detail in this paper. Seven kinds of test methods including one replicate-sampling method and six

double-sampling methods, which can be implemented more easily, are proposed. According to the practical situations, the

customers can make different choices.

Key words: sampling unit; sampling precision; check test

(L% 74 W)

Analysis on Relationship between Scaling and Variation of Thermal Parameters in

Steam Turbine Flow Passage
YANG Tao!, XU Jian-qun', ZHOU Ke-yi!, SHI Yong-feng?, JIANG Wei-li!, WANG Yi*
(1. Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education, Southeast University, Nanjing
210096, China; 2. Huadian Electric Power Research Institute, Hangzhou 310030, China; 3. Guoxin Yangzhou No. 2 Power
Generation Company, Yangzhou 225000, China)

Abstract: Scaling issues occurred in the steam turbine flow passage can lead to the variation of thermal parameters and thus

influence the economy and safety of the steam turbines. Through monitoring and utilizing theses thermal parameters, analysis

on scaling issues in the steam turbine flow passage is carried out. The equations for incompressible flow, which are verified

firstly, are utilized in this paper to analyze the actual conditions of the flow passage of one 630 MW supercritical steam

turbine. The scaling issues are preliminarily identified through qualitative analysis focusing on the variation of thermal

parameters. Then, quantitative calculation employing the equivalent flow area diagnosis method is performed so as to figure

out the location and the severity of the scaling issues. The analysis results are consistent with the inspection results obtained

during the maintenance period of the steam turbine.

Key words: supercritical; flow passage; scaling; equivalent flow area
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Deep Processing and Utilization of Boiler Slag
LIU Fu-hong'?
(1.Yangzhou University, Yangzhou 225003, China;
2.Yangzhou Electric Power Equipment Manufacture Factory, Yangzhou 225003, China)

Abstract: Since the government paid more attention to the environmental protection, the further processing and

comprehensive utilization of coal ash has made great social and economic benefits. However, as the waste of coal-fired power

plants, boiler slag has not been fully utilized. This paper presents an approach to develop and use slag in deep processing. That

is drying and grinding the wet slag from the plants until its ash granularity meets the national standard. In this way, the boiler

slag will have a wider range of use, a higher comprehensive utilization rate and the most effective value in use.

Key words: boiler slag; drying; grinding; comprehensive utilization.

GIFENITEYRLE

AR IE SRS

=k

(LI AL T AR Yo AR I S 5 22 B B A IS S i 4 h .

F 9 (025)86558772
%’ (025)86556860
%55 (025)86558020
J45(025)86558020
£H (025)86558020



T 75
82 2013 43 J

B T &

Jiangsu Electrical Engineering

9324 B2

B el

JC b P AR A e S v

ik H
(TLHE 1N A B2 98 Be V00 B AL 211103)

H Z.GRTAEMERKREBDNIIGRRAFRLIKR HRTALEMEARGZRERR QAN T X @
RS G SR AR B I H X, MEHETREMEERGBE AN FARTERE M EHAFL G EZET L,

EEI KA, R, B RS A IR UK L
hE 4 %2, TNO2 X kAR ED.B

M 2007 41 3 [ bR A8 PR T2 g i D 58 i JE 26 L
R SC TF IR, NS IR ZI M R 3] T e &
ANFREME L TCL B X IR AR A &S R H
JIRHEL 0 S e Ty 1) | Wbty o N 28 A 1% A A 7 Oy Y
\RA AHEE RO RS, Hh—4E
BN AR SR E L e I N B Tk
FHFEARAENHTIAEAs R, WKIWRG, 3
N e W A D s ) PR BV S T 7 B o W W N
RS ZE R LLAAT 3 Fe e OB AR AR | i e H
VR ZE S HMEAT | I B SRR Je, AN R
BRI A 4 22 HA S A5k, iR A R 2% Tl AL 2
NN ag 2 B8y [ NS ORE S N N (N A vt 3
JEAR W 4% K RFID % 5 T

1 BERSMTLBREARFRIAR

1.1 BESFHRIURK

19 20 AR Bl 2 Sk <3 ok i B R A i el
PrREWTRL, RS LB Dy E A TR T
ik, it RS 5 TR AL s 5 S ORE B R B
Pk, R 1899 4F Rl e Al 4K B il T Rk g
K S (R v L3RI ) | AR ] M BR AR B LR S
5 )2 R T AAROR SE R T e HE S 1 TO 4R L BB AL Y L 1%
P ST R AL 20K B R P TC e B AR SR = N
P 57 m BRBIE T E AR R 21 mY ) AR R AR T B ok
TR TCL M I, TR i TR a2 XA
AR AR,

2001 4F 5 H, [ BRICZ L 0 4% i 1R 23 WU AE i
J& B R B B IR vk [ KR B O 1 B AR
B3R, MO JC 2 4% i FL BB A 5 40 m Ak — 1>
200 W AT M, HJS 2003 4FE7E & FEEE R 10 kW i
A S 2 B E PR LA 2.45 GHz #iL R [n] #4301
km Y& B I SR HEAT A0 s o ik 2

2007 4 6 A, SEEFRE PR T 22 B B A R FH H G
ILHRFAR I 558 T — DB HIRZ) 2 m 2R 60 W

WS B 88,2012 -10-12;45 = B 41.2012—-11-21

M EHS 1009-0665(2013)02-0082-03

HLAT Y iz /AN AR SE B T 2 S EAR R 60 em
IR LR PE , HZR A 3 mm, 3 I 3R K S AR A 2
AR TE 10.56+0.3 MHz 7=/ R | 0Kk 5] 40% 5,
I AN AT TR T 1 55 B s RS A UL
H 205 AT % A

2008 4 9 H ,dt3E s Sy & & A i S s | 58
[ P9 A6 T8 N L SE 86 % ) G.E Leyh 5584k 7K T Tesla
BRI B A R A I IR O AR BE AL i SE g e
FIH 2 4250048 FR 4 A S T4 BE i A5 5 1 & 5 5 H2 0k
Ui | AR 5 R B | AT KR 800 W HRL g Gk Y
T AAEHF] 5 m LB TEH A IRl FE L Oy
A2 F 2008 4F 2 1 7EP H ML 2009 4 10 A
TEZS Rl #iAT 7 ilAr il bl ZE A Fe i 15 1Y TR
i s RN O O B 2 S Sl A B %2 o = PO RS = i
[HZBAR G S == W S I B R 3 VA S

2012 4 6 E AR K o R il T s g s e
XM NI AR TR T R X R
R 25 HL Bl VR4 AT LS A 45 O 78 FEL T PR Ml BT 2%
P H AN B A MR k H Bt 0 G b i
(O HL LEAR S e ik B 22 7 S AR R~ IE AR BT T
LT RG A RIS L TR S, HK
W HAR TR —Fp e gl m A, BB 4R 1T O 7E %
IR E R R TR s, HZAE N AP Lk
RO —Br 4 w288, e A H R 3 L) e 2k 0y Uk i K
HHLT,
1.2 EBRAFARIK

el N 7 I 2R i F 2 R O T AT 9 3 A T AR A B B
TP T — SR PERT I T AR, 6 R W IT R R LAY
WFIE, WA IR Tl K2 R B I B2 R B AR 50 om 13
Jie il 24 VB R 2 H 25 1) O 2R TS IR 25 SE AR 0.7 m R
B 23 W I RE I fEAL R B Ol 55 om B 17 3 AL R
A KA, Hof m G RO 50% , IR K= A 3l
b 27 e N BR 2 4% 15 40 R R4, T0oe T Gk L A%
(R R AR MERR | 7 T 52 B B AR R D LR A G
25 WU RE AL i e E REAS I 8 600 W E 1000 WY HLRE



Kk 3 To L e B R R R N 83

R4 AR N 70% , IF HREEE ) 224> H L 1 4% [7] B it
HL IR P 3R A AR N R 4 R e L L R
PE A S 3 TR A A AR 85ty S ) AR A A oy A
B JOLR L RE A% i F AR RN R AR A 04k i RE AR B R
AT TIRADESE, JEXE 2 FhIo gk 7 UiEAT 1 A,
b ATT RS- T AR IR 2 | S TP AR R S R PR A A
WO IR 2 A EE 20 em B 18 i R0R S 46 %6, 18 4R A
K 5.5 MHz,, ARG HE T K 2% 9k Dk 38045215 401 11 1 41 A
HL AR B o BT I AR R A TR i R S AL i ROR 5 R
B R TS R BT RIE T 2R W 4 1
SRR IR G O R S AT R S5 | LA S
RGN BAR, VR IR RS e T i Tl PR3
R VEH R AL ACRART [, 5340, mE st i zs i K
T2 MR R VR S 6 2 A X L B YR G A JE Lk RE R L
RE U AT T ARG,

2 TEBERAREN

TCER L ) A% i 2 — ol JC e 168 o 4 4 A PR 2 B2 it
REAYBEA AR J0 2 i v A 23 (W) AN ] B9 AL v g, A7 3
T AR 09 1 T2 X ol RO L R A | PR G 5 LR
H A2 i A BRI SO G TR AR
2.1 MR

R P L AT AR AT e A 0 F g A, L EEAR
TAEREE 1 Brs, RGTZRE L MR L, 2
(] 1) P A A A dof R e R B Pl SR D B A 2
Bl Ly v LS A U 2R SR A S L A S5 A —
MR I E I PR AR e S VA e I P e
LIS RN

B 1 BEBARNtARERE

i LA ol T N i B A B B 14 2 HL 3
HT T 28 FK B fih | 2 S vl LG I I LA VL 30 4 il
— Al A N S TE Y R R B T SE LIS JAE |
W 2 PEI7E 2 Wil 9P A L BT AR R D 56 29 3 W, H I
AR AT T Z M 17 e T AEAL MP3 4
PEATRE T T I i B AR AR 55 |, BT LA 2
X BT AR TR L s B S5 R T G R T S BN A 0
AN R, %0 D 7 56 e At B AL 45 D [ Splash
power 3 [¥ wild Charge %573\, X Fh 4% fil xC o2 i )

1% i 7 2R D AR ) AR AR | SR T FR T
SRR RN AR S TR
ANFUAE 20 IR A L
2.2 MHBELHLR

BT LR AR A R A A B 2
L R E - ARRS, o — AR RS
W, SRERIEALE , ERHIRG & A m AR R
UL, 3 AT & I 2k B 1) A0 R S R R U A R DR B T — A
4R ST G |, RIOKs L BB 6 i 1 X bR B Y A
I 5 AT ) 1) G D AR AT R i e B AR 1Y
IR 7 H U AR5 50 R 3 1) LB (R G 4 | DT S B R B
() R AL S . AE H AR 2009 4E 8 A KEFH A Lt E
A TF & T REILIR 16 i R g0 IR 2 iR, Mk
ZHL R 2 0] A HTHE BS R 40 em INF A A Rk Rk )
T 95%,

B2 ETHHIRNENERRS

15 35 [ 28 17 /9 2010 4F [5 PR 9% B 5 77 0
(CES) I, W /R ety 1 F ] Je Ze it vl F AR Y 8 v HL AR,
L AR 36 [ JC 4R 77 28 W) (Witricity ) (9 L 36 4R
WA AR LT TN B A 2 1 98N (30.48 cm) Y
Zelel, AITEREEY 1 m ZAMA 37 (R 100 W B HL T
AR R Y R e TR BB Y KN it e DA R e AR
13 %2 5 A5 gt 7341 Powercast, Fulton, Visteon
LN A A HIZE AR I FHL MP3 G E AR R
BT 2% B NARFEAAL S | B B4R ) Ry SR o e
LI i e T 52
2.3 WK/

PRS-, oSk L R B HLE ) AT TR R
N BT RL AR AR BSOBO IR 2Rk S H BE 1Y G
Tt XN T8 e R A4 JF & VR | A R oK R g VR J i
A n) i A7 25 B R X PV 22 B R A T X
TR BESE , 1968 4F 3 [E % Glaser 42 1 7 &AL i
25 ] 1] FH K PH G () “Powerbeaming” [ HE & | 1| FH Hi
P AR e f R B R A e il g o), 1979 4%, & [E
23K JR) NASA F1 S [ g U5 50056 5 48 B K BH AB 1%
A7 <SPS KIHfRE AR HME RS, SPS (Solar Power
satellite) J& K BHAE & i TLE | b 7E HBBR 24 36 000 km 119



84 VAN

B T

FrRBE F AR R RE R 29 W HbER 1 1.4 £, P8
T, — A~ SPS Jr 28 28 114 K BH FR b () L 3 4 8 D) 0N
10 GW , Ha i 4 1) HL g 3 ot i 3 #5728 40 i il 'l g,
A HEL A DR 2k 1) Bl Bk 2% 1T LA (2.45 GHz) JE X o2k
R Ik LA FEIOR 4R e 2P D B (AR R 2R i —
W A8 AR 8 I M 55 B A AL, AT HE R S GW Y
CWAEEN

H i, SPS M 7 ik I RE MRS FRPE Bk &
PEAE R AT A A A SO AL R R R B AR
WA I I 22 4 1) R 22 R 9 A S R PR S e TR ) B [ fBE
H A 81T 2020 45 2 i 38 56 8 K 25 K BH fE & W o
SPS2000,2050 4F#E A HLE 17160

3 ZRiE

Tok i IR AVE T i A R, =4
AT ARG 7 R F R ER] R4 R L ) Tl i 81
BTANE R AR B HAT )2 9 B RS R R TC 4 v A
RA BRI TR AMEL, al DL2G—SeafE LA
2L i el 5 9 M DXL L RE O LR R T R D P it )

HL e R) T H AR A Jo 2 S i b TR A
B B, W2 I e B4 [ 9 Sh— L8 B S B BT 58 1
TR BT R SO IR AT TAE

S E Ak

(1] 7 MR Jogk il Jp 1% T R Ay FE AR JsU 8 55 7 A5t (0] 45 3%
ARH2- 598 ,2011(57) . 148-150.

[2] KARALIS A, JOANNOPOULOS J D, SOLJACIC M. Efficient
Wireless Non-radiative Mid-range Energy Rransfer [J].Annals of
Physics, 2008 ,03 (23).34-48.

[3] LEYH G, KENNAN M. Efficient Wireless Transmission of Power
Using Resonators with Coupled Electric Fields[J].Power Sympo-
sium,2008.NAPS’08.40th North Amercian.2008 September:1-4.

(4] B4 0. JCLZe v &5 £ AR WEIT [J]. "4 ,2010(10) .82, 162.

[5] GLASER P E. Power From the Sun;Its Future [J]. Science, 1968
(62).857-861.

(6] FAWE B 4= i Jy f& i T2 [MD. 7 45 8. db ot B2 b ke,
2001.

TEH R
ik 3L(1981) 5 KT AR MR i T 0 4 g
b BT RE IR I A 75 41 20 M F 5 A

The Development and Application of Wireless Power Transmission Technology
ZHANG Yi
(Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: The development and study status of wireless power transmission technology are summarized in this paper. Three

main technologies of wireless power transmission, including electromagnetic induction method, electromagnetic resonant

coupling method, and microwave or laser method, are described briefly. The prospect for application of wireless power

transmission technology and the important role of the study of wireless power transmission technology is pointed out.

Key words: wireless power transmission; electromagnetic induction; electromagnetic resonant coupling; microwave; laser

e s e S L e B e e st S o B i e S S S S

- B 660 MW ML — K AR I 2 oA
- HL LR A A B A S R R G

R AN N U B e e Y A e E e sy A B

< BT G R I RE A R BRI AR B
« B BITR G H Tt B A IR S5 I SR AR R 5

- ST XIS SO LI LN AVC 240

- FETICEGRARBOR 0 B S I SR I R 4

S S G G U

- PQDIF Fl IEC 61850 H5 ifE7E Hi GE o1 & 4l 1%

+ 220/110 kV 5 H DU 1] 557 750 A5 L DO A1 A0 5 1

Vil AR SR R B AN L A PR 1
- —it2 220 kV 72 s g SR i H B S 1 OO

2 H

R D VARS

i et

ot

G GGG G S G G S G G S S

R T S S e e S S S N e S S e e a a E  at e ST S



