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Abstract: For a large number of photovoltaic (PV) power stations connected to power grid, the action features of the current

relay protection are mainly studied as viewed from the characteristics of power supply of PV power station. The transient model

of PV power station system and the model of transmission lines are established in the comprehensive stability program

(PSASP) , and the fault current characteristics of PV power generating system are analyzed. On this basis, the influence of

PV power generating system on the action features of relay protection in PV side of transmission lines is analyzed, and some

suggestions for the corresponding relay protection allocation are proposed, which provides a strong technical support for analy-

zing and predicting the impact on power grid after increasing PV power generating system in the existing system.
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Abstract : Based on the research of reactive voltage control of wind farm collecting stations, because there is no unified AVC
control system for wind farms at present and the voltage control of wind farms is only controlled by the voltage control means
provided by the manufacturers, a wind farm reactive voltage management system ( VMP) is proposed to control and manage the
reactive voltage based on the reactive power compensation equipment of wind turbine and wind farm collection station and the
dynamic reactive power compensation equipment SVC/SVG. It improves the operation level of reactive power and meets the re-

quirements of reactive power operation. The rationality and effectiveness of the proposed system are verified through the field
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Abstract ; High penetration of double — fed induction generator ( DFIG) will obviously change the fault characteristics of power
grid, which brings the challenge to the equipment type selection and relay protection of power grid. For non — severe fault con-
ditions, the crowbar protection does not reach the action threshold and the rotor side keeps operating, and the excitation con-
trol of rotor converter will greatly change the fault characteristics of double — fed induction generator. Based on the mathemati-
cal model of double — fed wind generating unit, the flux variation and rotor/stator current transient characteristics of double —
fed induction generator under the control of rotor side converter are analyzed theoretically. The simulation of DFIG flux and

stator/rotor current is carried out by PSCAD/MATLAB simulation software, which verifies the correctness of the theoretical a-
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nalysis.

Key words : double — fed induction generator; rotor excitation control; fault current
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Abstract : In order to accurately detect the low — frequency oscillation parameters of power system with wind turbines, a new
algorithm is proposed which combines the stabilization diagram and the matrix pencil. Firstly, the order of the interval low —
frequency oscillation signal is determined by the stabilization diagram method. After getting the system order, the amplitude
and the characteristic root of each component can be obtained by using the matrix pencil algorithm, and the damping ratio,
amplitude and frequency of the system can be obtained too. Finally, the simulation results show that compared with the TLS —

ESPRIT algorithm, the damping calculated by the proposed method is less than the maximum relative error. In different sys-
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tems, the proposed method can be used to get more accurate results.

Key words : wind turbine generator; low — frequency oscillation; matrix pencil algorithm; stabilization diagram
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Abstract : According to the data of a wind field, the wind field data is corrected firstly, and then the wrong data is eliminated
in order to avoid the emergence of the accumulated error and to improve the prediction precision. In the input variables of neu-
ral network, it not only considers the wind speed and direction, but also the wind temperature, gravitational constant and ele-
vation formed with atmospheric movement. Through optimizing the particle swarm optimization (PSO) of neural network meth-
od and adjusting the inertia weight, it can forecast the wind speed, and through the neural network training method it can im-

prove the prediction accuracy, which can improve the stable operation with wind power integration and the adjustment of power

Vol.39,No. 6
Dec. ,2016

grid scheduling.

Key words: data correction; neural network; particle swarm optimization (PSO) ; inertia weight
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Abstract ; In view of the different operating conditions of regional power control strategy, an evaluation system of regional power
grid AVC strategy is proposed. The various operation indicators of regional power grid AVC strategy are analyzed in order to get
the information of grid operating condition. The framework of comprehensive evaluation system is established by analytic hier-
archy process. Through the analysis on the indicators of economic benefits and control effectiveness, the integrated operating
condition of power grid is obtained. It can help the power dispatching departments and electricity regulatory authorities in sup-
port of decision — making and improve the operating mode of power grid companies.

Key words : operating condition; evaluation system; indicators
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Abstract : When the distribution network lines are iced in winter, the AC ice — melting method is usually adopted. 10 kV bus
in substation is selected as the power supply of AC ice — melting in the traditional AC ice — melting, but it has some restric-
tions because of the incompatible line impedance. A new AC ice — melting method using double transformers in series is pro-
posed. As an effective supplement, it can improve the applicability of AC ice — melting. AC ice — melting in 10 kV Taotie line

has been successfully completed with the proposed method, which obtains a good application effect. It can provide a reference

for the similar distribution network line when AC ice — melting is needed.

Key words : distribution network lines; AC ice — melting; double transformers in series
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Abstract : Power transformer is one of the most important power transmission equipments in power system, the relationship be-
tween the fault symptoms and the fault causes is intricate, and the information characteristics of single diagnosis method is u-
nique when considering from the single point of view, which usually is difficult to meet the needs of fault diagnosis. A new
model of transformer fault diagnosis based on BP neural network and fault tree analysis is proposed. Firstly, a collection of
transformer fault information is used as training samples to establish the model of transformer fault diagnosis based on BP neu-
ral network, and then the fault tree analysis method is adopted to divide the severity and fault level of transformer. Through a

large number of field data, the proposed model has improved the diagnosis accuracy compared with the single diagnosis meth-

Vol.39,No. 6
Dec. ,2016

od. The research results provide a new idea for transformer fault diagnosis.

Key words : transformer; fault tree; BP neutral network; fault diagnosis; integrated diagnosis model
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Abstract : The method of fault line selection for small current grounding is studied, and the artificial neural network model is
used to realize the fault line selection. In order to improve the performance of neural network algorithm, an improved BP neu-
ral network algorithm is adopted which mainly improves the corresponding genetic operators and chromosome structure in genet-
ic algorithm, and through introducing the adaptive crossover and mutation probability, the initial weights and BP network
structure are balanced and optimized. Taking 110 kV/35 kV distribution system for example to analyze small current grounding
fault line selection, the conventional neural network algorithm and the improved neural network algorithm are compared. The

results show that the output error of the improved neural network algorithm is lower than that of the conventional neural network

Vol.39,No. 6
Dec. ,2016

algorithm, and the correct line selection rate is higher than that of the conventional neural network algorithm.

Key words : artificial neural network; genetic algorithm; small current grounding fault; fault line selection
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Abstract : In order to improve the stability of direct — driven wind power generation capacity, a new method of motor bearing

R

%

fault diagnosis is proposed. Wavelet transform is used to decompose the vibration signal of the ball, inner raceway and outer
raceway of the bearing, and the wavelet energy spectrum entropy and the bispectrum of high order statistics are used to calcu-
late the characteristic value of vibration signal. The fault classifier based on characteristic value is constructed by support vec-
tor machine, and finally the effectiveness of the proposed fault diagnosis method is verified by the simulation.
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Abstract : Fault ride — through (FRT) techniques are crucial for the large — scale grid — connected and flexible control of grid
— integrated PV generation systems. To overcome the drawbacks of conventional FRT solutions for PV systems under grid fault
conditions, a new power control strategy based on fuzzy neural networks (FNN) is proposed for PV systems. The operation
modes can be adjusted to adapt the abrupt grid voltage changes and voltage sag, thus the maximum output power of PV panels
and the maximum inverter power rating and current rating can be taken into consideration with enhanced stability and fast
tracking performance. The controller architecture and the operation modes are presented, and the mathematical model and the

flow — chart of fuzzy neural network algorithm are given. Finally, the system model is established using Matlab/Simulink, and

the effectiveness of the proposed control strategy for PV system is verified by the simulation results.

Key words: PV generation; fuzzy neural network; fault ride — through; power control
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Abstract : The static var compensator plays a key role in keeping the stable operation of power system. A novel protection

method for capacitor with bridge connection is proposed. This novel method does not only work for simple capacitor fault, but

also for the simultaneous breakdown fault of the capacitors located in the same side of the bridge. The simulation results based

on PSCAD/EMTDC prove the conclusion to be correct.

Key words :static var compensation (SVC) ; overcurrent protection; thyristor switched compensator (TSC) ; balanced current
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Abstract : Compressive sensing is the theory developed in recent years. Firstly the compressive sensing theory is introduced
briefly, and the emphasis is on distributed compressive sensing theory based on geographical correlation in wireless sensor net-
work (WSN). In electrical power information acquisition system, the amount of information is large, the number of sensor
nodes is various, and the amount of data transmission is massive, so compressing the data is an effective way to reduce the a-

mount of data transmission. According to the actual application, the distributed compressive sensing theory based on geograph-

Vol.39,No. 6
Dec. ,2016

ical correlation theory is selected to compress the data of network layers, which obtains an ideal result.

Key words: internet of thing (1oT) ; DCS; compressed; distributed
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Abstract : At present, some secondary intelligent devices operating in smart substation are below the standard, mainly are mer-
ging unit and intelligent terminals, which brings hidden troubles to the safe operation of power grid. So the replacement, refor-
ming and commissioning of these devices are necessary to be done. For those substations with power outage, the rectification is
similar to the capital construction commissioning with small risks. However, for those hub substations with heavy loads and

without alternates, especially 500 kV substations, the rectification during power outage is nearly impossible. The reforming
scheme for secondary devices in 500 kV smart substations under the incomplete power cut is studied, and the commissioning
methods and safety measures for secondary intelligent devices are proposed, that is, the merging unit and intelligent terminals

are reformed when the 500 kV part is shut off by the series and the 220 kV part is shut off by different branches alternatively.
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Abstract : According to bipolar block faults caused by lightning stroke happened in Jinping UHV converter station in September
2015 and combined with the fault wave recorder and the protective actions of pole control, the fault reasons are analyzed theo-
retically, and the suggestions for anti — accident measures are put forward, that is, the varistor is in series connection at sec-

ondary discharge gap of DC voltage divider in UHV converter station, which is good for the stable and reliable operation of DC

system.

Key words: UHVDC; interconnected power grid; varistor; DC voltage divider
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Abstract ; According to the valve group tripping fault of high — end pole I caused by differential protection Il action of con-
necting line of valve group in a domestic UHVDC converter station, the reasons are analyzed in detail through the theoretical a-
nalysis. The root cause of the failure in the control and protection software is found out, and the reasonable suggestions are put

forward. It is not only a significant reference for UHVDC converter station, but also for other converter stations in China.
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Abstract : The normal operation of transformer plays a key role on the safe and stable operation of the whole power system, so
it is very necessary to carry out the regular or irregular fault diagnosis for the transformer. Based on the transformer fault diag-
nosis method of the conventional oil dissolved gas analysis approach (DGA), the traditional grey relational analysis and B —
type grey relational analysis are applied to the transformer fault identification, and then the applicability of two methods is dis-
cussed according to an instance. The results show that comparing with the traditional grey relational analysis, B — type grey re-
lational analysis is more effective on the identification of transformer fault, which verifies that B — type grey relational analysis
method has a good applicability in transformer fault identification. Finally, the problems encountered in transformer fault iden-

tification by these two grey relation analysis methods are analyzed, and it suggests that further research will be needed in the

Vol.39,No. 6
Dec. ,2016

weight of each gas content in total gas content which is measured by DGA method.

Key words: transformer; fault identification; traditional grey relational analysis; B — type grey relational analysis
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W BEATHEERLEFE BN AERL AL FRE TR SRR R, A AREOL ST
2, A 220 kV A 110 kV & 1 35 kV B AT & I 5 )45 A BF 5038 R N5 o AR AL 8 4 23 o R AT Y
SRR TATHEAL R B RS EAHEAL BARMLNG ZIE BAZ T TRFRLE, 2454A2TNFN
THX & BB = AR, A RAT REE 32 5 TR A RGBT AT 0 B0 8k FURE A A T SR W
WA A . FBIH A RAEI T %7 k69 A Ak,

RSRAA) K A2 AT s B IR s HL R R

Abstract : According to the characteristics of the development of regional power grid, the regional power grid evaluation system
is studied and explored as viewed from the power grid input — output. Using data envelopment analysis method and taking the
power grids with 220 kV ~ 110 kV and 35 kV and below as objective respectively, the input — output evaluation model is estab-
lished. Through the comprehensive efficiency analysis and projection analysis, the grid efficiency value based on the inputs
and outputs, the gap between non — effective unit and the target value and other information elements are obtained, which com-
prehensively evaluates the input — output efficiency of the regional power grid. It provides a scientific decision support for opti-
mizing the allocation of resources and improving the efficient use of resources, which is conducive to promoting the coordinated

development of power grids at all levels. The results of calculation examples demonstrate the effectiveness of the proposed

method.

Key words : data envelopment analysis; input — output efficiency; power grid evaluation
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T, BV TRk s in g5 os i B 1 o

M35 kV LA HLEE , DEA A 2ot Bt
10 4>, 4> 51J& DMU2 ~7 .DMU11 .DMU14 . DMU15 %
DMUIL7, F4x 9 324 DEA Joal, HE AR S M
BOSCRAE AR, BA A 577 1 Z W 4 G A
IRBN A, HL DR B AR = AN B B A1), RO A 5K
ko 5220 kV . 110 kV AN [R] B2, Br A3 o s R
TR R I 328 15 %), RIS I O /> Ml IX AT 4k 2L 4
T e PO R A BRI, BV S B B A i e
(7= ) B AR 2 R FHRA I RCE .,

LEAKFE 19 PHLIX 220 kV A2 110 kV HL W

ZRA R HOR BRI RORAE 43 51 0. 934
0.964 .0.970, L F 35 kV K LI H W A 2 5
0.804.0.888 0. 884, X FH 220 kV 110 kV Hi
W AARSICR A, 5 T AR A X T R
PRI PR B AN ] 43, A AT AT LA Ml X H Y 4% 5%
ZEFG(2011—2014 4EHIX 220 kV 110 kV HE R # %
A 52.6% 35 kV KDL HL M HE9E 5 H 47.4% )
BRNEHF, 4 IX F,220 kV % 110 kV 5 [ F1 35
kV K DT B A P H 34 DEA 20094 5 A b
X, 435%]& DMU2 .DMU5 .DMU7 .DMU14 1 DMU15,
IXAE LR L 1 S e R 53 1l IX 45 J2 9% Ha, I 003
KB ZATE, KRBT BEAS &, 5 1) P 3 BT
8.12.18 iX 3 /> DEA ¥JJCai iy 11X, nx R 4f; £k i
A Jay, BT A A AR . XA 11 Ak
X, WA B O, NP 86 3.4 .6 (11 117, )i
16 B R s/ 220 kV 110 kV B A, FE40 K
FEAE RGP R0 P2 T 4R A Hh 2R B R0% Tk
WRHIT1.9.10 .13 16 F119 Rz 35 kV &K LLF
FEL DR FE A $ T O K R T, oAt AR R AR
2.3 FBEMAKRBTHEEIN

3R DEA JERL ) P 3R BT 2 5 A8 AR XA AL
(R BRTT , NIk /0 A 43 A BEZE sl T = th . 38 ]

7P S BB A ZE R IR A A 5 W
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&3 220 kV R 110 kV EMIFFRUR KRBT BETE

duk s Sy S; . . So., S S5 S; S; s S; S5
BIE B /(10 kVA) /km ’ ! S S% % /% /% /% /% /(10° kWh)
DMU3  0.896 0 -261 0 ~0.35 0 323 20.9 6.7 0 12.9 2.3 0
DMU4 0.983  -48 0 0 -~0.75 0 204 18.7 29.9 0  29.9 3.4 0
DMU 6 0.828 0 -260 -0.822 -0.88 0 0 2.8 2.2 8.7 15 3.7 0
DMU 8 0.764 0 -845 -0.638 -0.06 0  63.4 56.4 499 18.2 33.9 0 0
DMU 11 0.671 0 425 0 0.2 0 302 14 153 53 126 0 0
DMU 12 0.932 0 0 -0.366 -0.17 -0.27 22.8 0 10.5 4.4 5.1 0 0
DMU 17 0.74 0 -62 0 -0.9 0 0 0 9.6 1.8 13.9 0 0
DMU 18 0.935 0 0 0 -0.01 0 13.2 45.7 12 0 9.8 0 2.7
Fz4 BLKVEMTEMIEGRRAKRETHRMTSE
B o s Se S; . S S; s S
RRET FERCE /1702 /(1046kVA) /k7m ’ /( 10“7 kZWh) /‘870 /‘970 /;/2
DMU1 0. 64 -0.68 -53.8 0 0 11.5 0 4.8 7.2
DMU 8 0.611 -1.77 0 -3 147 0 0 23 27.4 15
DMU 9 0.625 -1.25 0 -2824 0 0 50.8 30.9 0
DMU 10 0.73 0 0 1376  -0.326 0 18.3 26.7 15.4
DMU 12 0.528 -0.2 0 0 -0.151 0 15.9 0 3.9
DMU 13 0.289 0 -3.6 2300  -0.093 0 0.5 0 3.4
DMU 16 0. 847 -2.09 0 -870  -0.222 0 17.2 38.6 6.1
DMU 18 0. 658 -0.39 0 -5417  -0.016 0 0 20.2 0
DMU 19 0.345 0 0 -1 260 0 0.4 13.3 13 0
x5 KMENEBEERNRLERENE
YT ] &?JH?F/% i ] %%%/(}08 kW - h) ]
Xs_y Xs_o Xs Y7-1 Y7-2 Y7
DMU1 10. 42 5.99 8.21 19. 1 30.6 24.85
DMU2 4.1 4.1 4.1 438.4 438.4 438.4
DMU3 5.63 6.28 5.96 75.1 75.1 75.1
DMU4 5.95 6.06 6.01 100. 1 100. 1 100. 1
DMUS 6.65 6.65 6.65 34.8 34.8 34.8
DMU6 6.91 8.35 7.63 42.5 42.5 42.5
DMU7 8.09 8.09 8.09 119 119 119
DMUS 7.11 3.93 5.52 59.4 59.4 59.4
DMU9 9.85 4.9 7.37 51.9 51.9 51.9
DMU10 6.95 5.08 6.02 85.6 85.6 85.6
DMU11 4.65 6.94 5.8 72.1 72.1 72.1
DMUI2 7.63 4.28 5.96 41 41 41
DMU13 5.32 1.54 3.43 47.5 47.5 47.5
DMU14 4.26 4.26 4.26 82.8 82.8 82.8
DMU15S 2.96 2.96 2.96 33.5 33.5 33.5
DMU16 9.53 5.98 7.76 87.9 87.9 87.9
DMU17 4.91 6.63 5.77 48.7 48.7 48.7
DMU18 7.08 4.59 5.84 30.8 28.1 29.45
DMU19 8.46 2.92 5.69 27.4 27.8 27.6

.82 .
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F6 HXBMEZENFHERNBRE

YT x,/(10° kVA)  x,/km X, X %5/ % %¢/ (10" kKVA) x,/km X
DMUIL 168 1341 0.087 0.15 8.21 93 8 057 0.083
DMU2 3334 5 496 0.11 0.03 4.1 995 22 462 0.34
DMU3 447 1 709 0.314 0.691 5.96 142 3789 0.14
DMU4 759 1 883 0.508 0.453 6.01 241 3 140 0.39
DMUS5 271 1152 0.129 0.34 6.65 104 5594 0.2
DMU6 309 1 294 0.155 0. 409 7.63 130 12 045 0.09
DMU7 622 2 468 0.3 1.06 8.09 178 8 098 0.25
DMUS 424 1677 0.545 0. 602 5.52 90 4 009 0.122
DMU9 420 1524 0.061 0.8 7.37 110 2723 0.194
DMU10 471 1 679 0.757 0.87 6.02 138 5613 0.163
DMU11 505 1473 0.836 0.743 5.8 195 13 238 0.05
DMU12 354 1 140 0.276 0. 405 5.96 94 3 445 0.197
DMU13 438 1595 0.071 0.06 3.43 96 3034 0.095
DMU14 659 1529 2.509 1.68 4.26 150 6 154 0.25
DMU15 275 970 0.339 0.35 2.96 129 7 690 0.22
DMU16 523 1 404 0.85 0.48 7.76 131 5985 0.185
DMU17 340 1 290 0.273 0.459 5.77 129 2155 0.359
DMU18 272 1176 0.189 0.29 5.84 79 2934 0.182
DMU19 310 960 0.092 0.29 5.69 63 1 441 0.138

F7 WRENBAFHIERNEBREBRE

kT 9,/ % ¥,/ % ¥3/ % Yo/ % ys/ % ye/%  3,/(10° kWh)  7,/% Yo/ T Y10/ Y
DMU1L 68 96.6 66.9 19.2 57 19.3 24.85 49 46 21.4
DMU2 56 81.9 67.4 27.7 62 24.2 438. 4 47.7 43.6 53.1
DMU3 85.7 96.9 66. 1 24.5 56.4 18.4 75.1 48.4 48.4 39.9
DMU4  101.8 118.7 87.8 28.2 79.9 22.3 100. 1 65.3 57.8 58.6
DMUS5 86.7 94.3 52.6 24.2 55.9 16.9 34.8 93.8 86.5 26.8
DMU6 90.2 98. 4 56.3 25.4 58.1 17.9 2.5 58.8 55.6 29.2
DMU7 85 91.4 64.4 27.4 49.6 22.8 119 61.9 56.3 33.2
DMUS  114.5 142.6 91.7 30.7 82.4 24.2 59.4 30.1 27.4 16.3
DMU9 66.7 83.3 76.1 28 67.9 19 51.9 53.7 54 41.9
DMUIO  76.4 100 50.2 24.9 45 25.2 85.6 39.3 35.8 21.9
DMUIl  81.9 103.3 61.9 23.1 58.2 19.6 72.1 39.2 25.4 31
DMU12 91 98.1 68.3 24.2 57.5 19.4 41 59.4 61.4 35.1
DMUI3  59.3 98.6 71.2 20.6 58.6 22.8 47.5 20.2 26.4 18.1
DMUI4  66.7 93.9 47.8 18.9 56.4 20.7 82.8 56.9 77.3 49.4
DMUI5  83.9 100 67.4 20.9 61.5 13.7 33.5 42.9 42.6 13.5
DMUI6  46.2 41.6 57.3 17.3 54.9 25.6 87.9 45.8 41.6 24.5
DMU17  85.7 98.5 63.8 23.2 58.9 16.5 48.7 92.9 87.1 68.2
DMU18 85 101.5 67.9 22.7 60.6 17.7 29.45 64.4 59.8 29.8
DMU19 90 91.1 65.7 23.2 52.5 17.9 27.6 36.5 36.1 27.8
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F3 KA HIMERE 6 RT, (HFTFENE, HT
220 kV 110 kV H 135 kV LT H RBLA = H
R [R) B SR FH T 2 00 R RN B H i A8 A, PR LA 21 1)
P AR i (S5 A1 S5, , S, A1 S, AT EH AR (x5,
F %5 o,y 0y, ) S H AL, 43 B A5
) x5 1y, AN DL FRITLR AR L 1 e &
AR, W2 5 FiR.

MF3 F 4 thaf LA H,220 kV . 110 kV HL [/
PG A (B3 25 (1) 1 DX 35 3k A7 AR 2R B TU A I 2 RS
2 LU AR i 8 ) TR) R, 45 A4 H I S B 1 490 T
AT AT 3 AORR S b X LA i T /K HR R R A
X, DX AR K LB S 4 g b e, AR T K rh
ANFUTK YA | R B B 26 AT 45 1 35 kV
ST Ha, X RS 3R FARR oir  e  17%) [) 2 BE 2 B TC
AFNZAGURA N 5, 3% 51248 H ARSI 2% o Ik
JETC I e Jre 3 dhd i Fr B Ap 0 A AN 1) b AR
FERKR XWRBHFFEIMA 35 kV IR H
W A 7 BE 36 T itk v AT H T D) 9 55 19 R) R
— X L R SR 2

TE 19 HIX A ,220 kV 110 kV F135 kV } L4
T HL AL s (R I, HE 24 B 25 1 430 & DMUT L
I DMU13, 4 3 Hsstb AR & a] HIan S DMUT1 5
BB/ 425 km, 110 kV HL 252k H 5 HEARME 9
ZRRIN/NA 0.23 8 110 KV A8 e &% (Zeig N -1 38
T 30. 2% (14. 0% ,220 kV 728 JE #8 ik
TR EROF R & 15.3% 5. 3%, 110
kV 78 Fe 8 e R A R 48 5 12, 6% , [RII BT A 4 A
B LB R R R 67. 1% WM T, % M X 220
kV. 110 kV H &) (4 4 %5 34 #5 A RE A ) DEA A %,
AR, X T HBIX 13, fi 26 4 18 g JnT i, 2 4f Hak
Fl| DEA AHXTARL, Wiz fdi L 35 kV S DU AR L 45 o
W/ 3.6 x 10 kV - A, 2R B BRI /D 2 300 km, %
L S M EZ B 228545 /8] 0. 09, 5% 35 kV ¢
JEfs N -1 3@ 18 2 10 kV 4% N - 1 3@ o 457 51
T 0.5% 3.4% , [ A BT AT 45 A 8080 55 Ee 49 T [
£ 28.9% .,

[, 0 3% 3 B 3], DEA J7 3 02 Sh0kE i DS 4l
R IEAT VAL B 5 1, R e AR AR T 4 s 1) it
J7 ) TCARE™ AN R U B & ZEAR DGR
I PR A TTAE™ A 2 8 1 KM R il 154
il 1 23 2 PRI, 30 7 12 245 5 24 b F, I 71 S B A7 10
FHRRA B LG % I8, N 6 .2 7 Fin, @it DEA

.84 .

RIRUTHEAS 2] 5 DMU4 39 110 kV A8 48 N -1 il i
RAN10 kV 2R N -1 853 45 bs B bR B
100% ,3X 5 52 bR A FF, K B A5 98 5 4 100%
DMUS .DMU11 F1 DMUI1S 377 7 [R] 4 %) 7] B, H 4k
il <X /8

34 ik

BERTRRIERS S 1 3l DR I, 25 R 3 45 2 G L Y
FEVCRE R BT BE, %) 220 kV (110 kV #1135
kV LA B G3 S7 26 T DEA Y A ™ H
RAR VAR, A B AR 235 R0 AR R 0
5 HPRAR OO A 22 1 A E R TUARE™ A 2 A
BAEAR HUEA A A S B R, nT DU AH ST
I i e L P 288 i 4 8 o L O 45 T ) A
THT7 RS K

S 30k
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FE, )i

(1. BRIk L ) TR iR
2. Y148 22 35 8 R 2

LI 8653 R A T e

KiFE N = RRYE
AR, DI BE 610041 ;

227 i o e B R ARl U] AR 610041)

B EHABERLNBEREFEAEHEANELBEXBFT AR, BRT —E4RIE CIS RH S AR L & B PR

FRIFHRARGHFICBETLE G REATT M T E, FINT %M

BB R B R R AR S BABETE B G R

5 20 A o A, AT ik B AR RSP A A RN 3R FHE & AR R 69 B B AR B AR,

KER BRI ;GIS 2

23 [R5 HT 5 1B I 5 R 1

Abstract ; The traditional methods of risky buildings survey along transmission line area by human resource are improved, and

the new digital statistical methods based on GIS spatial analysis technique and remote sensing image interpretation technology

is developed. With the help of the new digital statistical method, the multi — theme statistical data and the map of risky build-

ing can be rapidly produced. The purpose for reducing human resource and improving survey efficiency is finally achieved.

Key words :risky buildings survey; GIS spatial analysis; remote sensing image interpretation technology
RESES TU7T XEFREG:A XETEHS:1003 -6954(2016)06 — 0085 - 06

I S P pi
{0 S

XF T 2 TR I, AR B (] BT
AL BRUE D R I B ES (2R 0T 2 o A
PRl R 3t B AR AT A 2 0, = B Ty T
A BRI 2 GEVEAE O 18] o TEAL SR i R T B
T T P R IR R AT M s R m AR R R A AR,
PRI 52 5 38 S 4R id s 75 3, iXAh
A NI A 77 AR T AR 23 it T &I B B i
B ABTE B I P AT MR SRR AR BB B,
A ERAETE [0 3B AL T2 07 S8 e i R AR AR 2
AR i G 07 AT BB s SR el A, b 25 3
HEE NI RA, FEOICIE TR %,
e, FIAHT BRI A, P At e vy eaE B e 5
SRR A A, BA R SRR

A AT BERBTE, BELLE S
PR R INARTE, 455 BT A8 B I £ AR —Hb
HE B &Y 55 A (geographic information system, GIS)
FI1E K (remote sensing, RS) FAR MR IFHOA, IR —
ol 24 PRI B AT 1 A Sk AR AR

B RE R Py i A7 20

2, $E 8 b B A B A AIRCR  Ja A TR A R
B R AT B IA BN B AT 55 B35 8130 1Y
w2 Hixo

2 B XU TR

IRFE TR A FE 5 M 2016 455 — Lk it 5
P A2 g I H—— b Z e —A 74 1T 7] 220 kV £&
TR, TR EE A B A T4 29°57" ~30°30,
IR 115°05" ~ 115°40", Vi 28 Mo B M 550 D) SF 52 K |
B R F IR K R, R AR B
SR
JUEHE I T8, T 9T 52 18 U5 K H - Digital Global
AT RN fA8EETE 2 2015 4512 H 31 H, Hb
TR 1 m X S5 AR 3.1 km® o BdE 3K
WS, RN T35 5200 i GPS 45 il 558 | 52 %
ey TR 52 AR Hb 3Kk 4% 52 % 4k (WGS84 — CGCS
2000) FIEHRESZ R SR FE TAE . ARAR2]IE
J  FEEITHIE B 6 X 46 152 A5 55 90 4 S0 B3040 EE X
Ax=1.2 m,Ay =1.41 m i & H 7 T8 T RE w3 By
BBE A R A AR R BURE RS B K, T LIRS T

JRJE S TAR R IR RZEAE AR
. 85 -
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*F 1 HMMERINGERFERER

K5 Fh4 ERFHER R
| B OV Ve AR LI ;@iﬁ’ifi&iﬁim{%ﬁ*{%ﬁm%@fﬁ,E‘éﬁﬁl‘ﬁ)“l’:?ﬁﬁ%fiﬁﬁﬁ;
Gl P b B 2 2 T 2 Ay (B B AN AR 5 4 o
2 £eH TCTERIE A IR S 0, F2 1A AL 4 A 1) SOHARRAIE
3 FAHb JEIERHE N IR € oK 6, R, T R SRHE
4 P/ TR SR, BHOG N RIS
5 EE RSB ZKUE , JCHERRIE Sy 0, BHOG R S AR & Sk o
6 B I RHE ARG A, BAOG T 2 I 45 Sk .

3 HEME P E B S B — 1 %

W S AR T

HREA BRI 7 S R R R R AR R
WFFEE ] T 18 B R AR b 1 W B 0 S
MO TBG T B Sh Ak R BGE 1 TR A
Tl My SR Y w1k L R
3.1 WESEREZXREMHFIE

W32 (supervised classification ) X FRYI 2537
by D PR S8 o R AR SR ST F 0 pR AR, AR I
E AR IR ALY A (AOT) |, 5K RRAE 2 KA o
DRSERLI , S IR A5 53 FEAR Y RGP, 25X
PO —Fh07 ¥ o 5 H A e B 23 240 1] ek g
AR K ARUSR 3% ( Bayes) oo 3 T 2 O BT
A = (1) .

D=In(a,) =[0.51In(1Cov,1)] - [0.5(x -

M,)"(Cov,) " (x-M,)] (1)
Kb D KRR (ATRETE) j¢ NHRE—FFIESRAL; &
R FR BN R 5 M, A o AR R i
a, AHE—BERE T ¢ BHHHEE; Cov, R
c BREARTEIR ZBIETT 5 (1 Cov, 1) N Cov, 22 F
A5

i McHICove,
T 5E el % ac;

e sy X HEEAOL, ALK
B ARRAE 53 2550 FEA

¥
R R LR, %
BICENEARI A —»5@2%)}[1)%&1&@& > AR T

LT

Bl BESRERNUAREZREE
(1) R W], e RAUR S 78 0 AT SRR A
iAok 2 A Y iy i 1E 2S00 A ARFEZ B0 g
R AT GO RA I R . DRIV 2R XA AR

PRSI AN T JA A R R T 26K
. 86 -

JE 35 R A — T 5 WL b ) B R DR g 6 7 =, B2
Jop A R R TR b, SR R ABLAR A 1R I
FETEILEE 1,

3.2 ETFEESEMYE M IRER

Ry S PR 4326 05 2T Y T S ) T P e
L, AR R AP i b P 2 3%, 7 4 (130 Rl N e B
AR Y B AP SETERRIE RE SR A8 PRI 25 X (AOT) , A
ST R PR R R AR . AR SRS
] L BEURER 2001 4FEm AR A — 28 R 428 ) (FE
%K [200171255 ) g4 [ BRI E T
WF 6 S5 i RS, & K M W B X ARy
TERERTEW R 1,

MR 1 HLAY 3 ) B3R 3 2R AS 3B 3 | 7
EFEEAXT bR A H B KA B AR 6
KR I SRBENLL R AL, K M) 2R W FEA
AOT RAERADT 10 A, FlJG 0 RAFERE AT
5 & 214l 4k b P (histogram equalization ) , DL ¥4 7 £k,
JE I LD CTE AR A, M S — 28 ) 1) dse 28 51)
PR B2, ASEREUT TR X R AR 1 — 28
MW EER AL R 2 TE UL 20 SR 0 kG
PEMARHR (accuracy assessment ) , 754328 25 5 v fE AL,
PR 40 ASEGA A, N T HSEAR B 0 ) T 1, 0T S
I3 GE IR L, VO L R JE ) R oy RN
N ZIAIE, WFTT I PR AR G W B A 2 E R R
76% Kappa ZHCH 0. 72, 45 4 th K J i O R
AR PERG R, FTAE R S BEWE 90 A Bl Ve 2 8580

4 T GIS iR H b E b 2 R
PEFRHL

4.1 RBEESRITEFE
PN IE B b7 J8 22 4z i | s 1282 2 /ST T,
X — G YRR 8 SR R AT T UCE RS o
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building
farm land
bare land

- water range

road

vegtation

2 —GMMERSKETER

P Jee. %2 4 L < 4% MR I ZE 04T 9 GB 50548 - 2010
(220 kV sy i LRI IALAE) ) | BT b B s 2
PRIV 20 AT 2 AN ARG X

1) LUEIE R OEON R, 72445 15 m B e o
DX, U532 X A 5 AR S R = 2R LT if
BRI R, b G E 2 AT GG R, LS 1%
Tk 1 BRI R T — R B R

2) DUiE A2 O i, ZE A IR AE 15 ~ 30 m
IR i i DX, LR A5 2% XU Il B & A AE 42
B =L B SC R s Ja, O 32 3l M (645 38
12 A R R T X, A7 A R 2R N R, R
WG E  JE T KRR R

K2 WHERINEHEREZRS RHG

BREA R

W g RTREL RBHRRAGD
KI5 151
— RIZSZ 152
géfi% 15 WA T 153
) Skl 57 A )
SRR AL 155
RIFB; 301
= PR e 300
—éﬁﬁ 30 WA T 303
) ST A 304
SR SERE 305

B [ 12T F BRACRT — SRR — 3 X1 i B
I, A URBIFTERS b7 Ja S e 1128 108 o0 AR s

WARSZ 2 b5 AR T 2 g J L 3T 3y A 5
(RS A, k) i iU s (g
UNEORE R

Fi I LR T R R R D R 2R A A
Sy GE U SR AR B A — 4 R R T
WIS RN WL 2
4.2 EFCSHEANEIULEEREEERA

TESERL T AR Y 5 J22 B 8 S5 R s |38 1 25 0 G
BRI 2 I, 964338 F GIS BoAR v iy 23 6] 3 Hr iz
. (spatial analyst) , N\ —H Y E R LBEIZH A
SRS I AT G A N F 531 2 A 1Y) B 2 28 (RT3,
Hm—gg ik Ea .

551 BB RS R MR B Short
Integer I Be“ DIST” , J§ T e B SR AF E . LA
B Ry, #4715 m 30 m YK Buffer 22 it [X 73
BT, ARATAE I 0 25 A 22 ol XYL, LA 30 m e i IX 3k
o R JE P S AN B, 51 A Selection by Location
(AT AL R B e ) B 1 S H N 45 4R 3 1) Querry
CLASS =17 Ak — 2 Y2 R B R i s J= 2K
BE 5 30 >k buffer & )2 347 23 [8] #H 38 (Intersect ) 18
B e T TS TE 30 m [ AR L N T e 2R T
IE, 3 FH Field Calculators %8 % 5¢ i 4 2 “ DIST =
307, 30 m i P A BE 55 R P A B 1 AR A

Xof I PR S P[RR, EAT 1S m XI5 R e
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*3 REFEEEESITRS
D CLASS DIST SUB_CLASS perimeter ~ AREA POINT_X POINT_Y TR

626 072.289 3290 301.95
626 080. 035 3290 292.9
626 068. 181 3290 282.1
7 1 30 302 76 m 258 m®> 626 064.16 3290 286.34
626 057.598 3290 279.78
626 052.941 3 290 284. 86
626 072.289 3290 301.95

EQIEPESA o T B R, R 3 v R
BEf , f74F DIST J& 4 2 24 s ARE 2 30 19 KT B,
I BERY DIST J M 55, BB “ DIST = 157,
MTTE R &R 15 m” “15 m ~30 m” Pl
LR A Be R R, ARG B TE LI 3. F P AT A T
R I B T b R R X T TEAL
DI Ry — R R R X

B3 FEREBEREEE

552 BrBe A bR TRABUR MR AL AIEE Short
Integer B4 B¢ SUB_CLASS” , H] T Fi5 |2 T AU & 1k
Fifito T —Fh s R A 7 AT Z Rl e, 58
DRFCANF BT 5 B S FIAR A I, BF5E
5 TR E PR A SR GIS ASiEMIE A
T HAHER A s, LA 30 m U K5
BRI NG, 2R Select by Attribute (<1 &
PEAE 16 30) 53 1 B 501 4% #F 1 4] © Query : DIST =
307 KT SRR T R X A B R
IR AL 1 i 2 0 s 2 - 2 T i 6 R, 7 SUB
CLASS” J& 1 7 Bt v & — B 8 s 28 P BTt 3 — 4%
i 1 T SR A A 8L, SR A LR DL LI 4

F I, — G Y B R R R W A B R 1R B
. 88 -

PJEAA TR B R BB ARG By R T I
R 5, TR 3l 2 2450 s s B B LB 1 O
J&JE 5D R A S L ST IR E i 2

4 FEFRETFEELHEAE
bR BEAMITE S B BRI

XETE Ll P e —  — R A B g RT
T, BRSO AR R P R
el i AL N G AR, B LA 45 8L (b
AR B R R ) B S T 25 A M i (AR Bk B 1 o) M
AR B b R AT s TR R SR A S
Yynlilsd GIS z= (] ikt Ak « A sk r g
AUMISE, 3 BRIV D7 A i AL AR {5 B AR BUE 1

TEAGGE (1 v T8 3 B D R M A T AR, s A
SR AR BRTE LR A RTK — GPS ARk sl s =X, A H
KT AR 1l AR R T Bese Bt 1
FEAC R AR B I 1) O A e AL 1T B ) 1 e i, DT
WRAER B ARG A o, 2 Bt MR A 3l e GIS
ZE BB S XA G ) TREI A T B o ik
BEI

KH 3D Analyst 23 M1 DI HE 1 i “ Feature Vertex
to Point”™ 53, 7041 K 45 AL KU B 2 IR BRE 94 i o7
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BB A SN point A% 2 Y S8 5 S0, B AL
B3 A S B R 2 o 2O R2 SR B R =
K20 B 2 i 1D B o8 A VL e, (AR EA s AR bR
58, Wk —iE it GIS 23 [z 719 “ Add XY Co-
ordinate” 57 {HELRLALI T 05 B AR bR JE o B,
A B R 1D S s S AR R L R
ME— gty 1D 5 [l 2 B R 2 B W s 12 SR 5 %
BACE R L A TR B A AR bR ) 5 BB B R A
YL BERBRP(TRBRIBHR R THM) i
TRk, A —sk st R R By )R (5 B i &,
TN ILER 3,

5 ZouliBRRE b RGBS i K
L P A 1

ARRBCAA R D B S o o i o — K
KB RERS IR GIS Wy 2S [ PSR o0 i B # IR T2
I WA TR GE T EE A5, 2 DX 43 2 531 bR e 4
ATk RS R E R, XFZITihm
P i RGeSO RS & 1 R (s B gt
R iR g O Xy Z ook Gt g R T EA
EEXT I, AR 0 M B2 I8 a1 5 B IR )2 &
SCE o TR R A A A AT BRI TR S D 8
XL
5.1 ZREFERERSKITHNENXHE

P T AR EARTR R MR BT 1T anR 3 i
BB s Jm R PR e T 3R

1) Query 147 :NOT(DIST =0) FORGT A
P p R SME B R AR R R R LT 5

s

5
o /// |
2 /}. yosal

ol

BS REFEFEELEEE

2) Query i/ ; “DIST =15” OR“ DIST = 30" ——
FORFR IR P R B B ARG T 15 m 30 m [RUR T
(38 8 BB by 2 5 B G R R B EITE LA 6.

3) Query 41 : NOT ( SUB_CLASS =0) —%/R
PLps B S & 195 PR O R o3 R i TR A 1S
m 30 m [RETEHEN ARG RMEG TR R ER
TEILE T,

Ty

T REBERELTHEE

B8 SANBEREFETEE
5.2 SRMAEEREFEREIEBGIE

AT GIS AR5 RS R AR H AR B £ B H]
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P B R by 2 R KA S i 45 S R e 4
RUBG I T LR, 5k 57 s i sl SR8
S B KRS o

K] Categories H1[) 43 J2 B¢ 43, X DIST B¢
1530 10 =251 T 3 FORRI i, B,
& Rk Z F bR 3 JE X ( Define Classes Of Fea-
ture Differently ) , %§ T3 J& T 15 m 30 m [P [ETE
B R BB, b7 SUB_CLASS F BB HEME (2 &
SRJEFJR) S XET DIST 0 fyERIBES Y A 4 F
2 FpiENL 1) R EISEE RS T b R B AL T
DR BE BT 5 2) X B BEAE T R 2,
I, K 2SI BE S AT AR TE , 7R 7B CLASS (— 4
YIRS H)) B PR B R4, R B R
L B H bR, AR R L A b B
(8 — G A FE il L, REAE AR H A I 1) 250 € i
PEARVEAF ., J0 500 1 SR T e A6 Y I 1 5 2 B R 5
G TR RN s 2 - P R O, SR 2 2 FH T RE
LR Jey R BT LR 8.

6 ;Ié\ z:gl_:

WL R R By B R A GE i O T B AR
PR BB AR HRAE A TR - 6 1
FER TR, B SO I L e E U 5 =
PR TAER AR AT oML AR, A R T R
D A T AR BRI TR R P LT
BAREIR L], Besh, 8T GIS =3 [a] A foR , 52
BT Z 0k by R G2 S PR i i LK o Al
X TE B e R PRI R s AR, S Jim 52 4t T Ao
St T RS A BRI PORPA ELULAY P TR 2

L Lk, BE0 T S R ] R =T Y
B O R Km0 B A R TR
IR A RS ARAL B S AL B VRl
PR R BEATHE AL AR BN BT T A 80 QI 30 J5
WO T 3 1) R, T A e B2 H R A 7 A ik
— ML SELE B

&% ik
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