W37 4 8 BT HOfE BT BAR Vol. 37, No.8
2018 48 H Advanced Technology of Electrical Engineering and Energy Aug. 2018
EANNSERZESEBNMBEEESH
FEHE, REWN, KBS, dwEwm, FHEU, 2 A, RTE

(1. PEHFZER T MR EHARAS, T & J 7 510310,
2. HEIXRFEAFR, )7 K M 510640)

WE. MARLAMKEG L, RANIE B RE FEE LK AR Mm% vw LA
WAL BRI RAANE BT FEZAGABEBSLAETE, AL A LEL B EHA
R kRS M ALEE | ARG R BUR B & T SR A e S AR AL AL, 5 R AT S R S A&
Z A WGy B IR AT B AR e F R 20 3 IR H e, 4 A AR L8 1F F AL
BHKRAEMNAANE FEZ A ABIES A HraftE, R6 LRNEREEF FhPLANE S
LR IE R IRGE T A5 A, TR R A RAMLE 110kV KB F &0 B w0 3B B 545 18,
KR AN BEFL,;, BRAZ; WG A; REABIES

DOI: 10. 12067/ATEEE1710040

1 5|

H1 T AR SR s G 4R 7 =Y B — R AR (&=
B N TR 2k i H A el i BR e B WL 43¢, /D iy
OUT I BT ) | 204 B R0 8 5 =X
AR KRR ], JeAML( Unmanned Aerial Vehi-
cle, UAV) HARTE R J7 i & A 15 2 0, 9 40 %
TR ERAL I BT BRI W 42 S R
MERFRES i g T RN %4
FasE (R GO IR NS E N R TEANL
PEAT AR PR A N B H R F RS, 2
Hep 4 RS S BRI R TR M R AR 1Y
ARBUMPL A0 S B 7T 2 S T8 A HIL F B 7 AR 7
SRELI T W R e TR b 0 TR B ik
017 0, 5 B A7 IR N7 LRI L BB R A TS
AR SCEE XS — il i e AT BRI A A EE T2
Gy IR A R M T AL R 48 AR5, M TN
BUSE T SR 23 SR | — 3% 2 () 37 i g 742 ™ o 0 A=
SRR ISCHR, o 3 5 SR P 4 2 e b 1) 7 T AR R
TR R s SR PR A 46 5 BE T {H TGV 5 i i F
SLHRIFFEZEW L, S TP R AL S 2R
25 P2 22 (0] 2 A BN TR FEL B 7 A g E R Dk ke TGN

i

i HE: 2017-10-26

STEHE . 1003-3076(2018)08-0075-07

FESES . TM72

HLRY I8 5 P ] | rL SR S o7 3 T, 7 B A T
LA E B2 BB XU 14 52 T A RE i 4 2 AT
KA, o Bl e AR I A, PRI 5T 0 AL
5 A Z BT L R AR

SEPR BRI AR JC AL S Z R 24, % I8
FITCNHUA RIS A [FFRAL IR P R A 22 53, JTEA
B 2R 25 T2k 2 8] T3 FL R S 0 52k ST AR A 3R
AL, ASSCE ST M ST T AR B AR
IR | FHT SR R M ey J3E 55 DR 30 T L B g
AN EPOP WIS YA 23 ) Ak BRI
11 =44 BROC AL 7 0 B0 R i L B B e, 455
WHZIIRR KW ILFEAER T, T AL S FLZEH
Sy JE S A7 A7 100 L% s S RN i P L

2 TANE SN R B ST

SR AR B0 R, i 325 AT 3 B0 1 B A TR Y 25 ] R
Gyt XTSI 52 A RADL P A (1) 15 A
M, SR AT BRIT O B ANSYS REAE A hohs iff b
Fras g a0
2.1 EANER=SE&ZEMENESH

TN Z 23 G2 Z IRl AT | S PRt e
ST BAT R E TR R B B F R S s R 2 )

BEEmAB: /Mt mARA AR H (GZHKIXM20160045 )

EE R

HPEE (1971-), F, PRvuss, mg TN, Bt OFFE07 0] bk i 2 i alA

FREH(1992-) , 55, AR, BLBESEAE, WS 1A D G KL A S R



76 B, T OH BE BT B R 537 & 5 8 1
B, BUCR AR IR I BRIE B77 SRt R 58 %s 2.2 HEESH
LR 2 BT AL B HES7 AR N Sm JESE 2m 12 R A AR A R

AL — AT R A TE B 7 R S A A R
WRERY), XY IMTE RN RS2 L,
AR AR B AT 4 FL 3 A O R AR S A
RS2SR B LA T T I, B8 28 S 2 e 7
SR 7 A T L, B 7 ) SR S AL, 5
EAL TG B BOE SR R IE | s e A i
L BN IE A E A R ARSI R, 5
AR L5 SN 4 B0 R A i 23 ROR U e R 2
58, 4 3 Z ] 5k g K 22 2k
PR Z IR SR AT B P S A A
TH] 2 [ HRAEAE 3 A1 HL A A — 1> L 2 R i, L
SRR AN 1 R

ki

A
q

e

| Hhi

U—302s PR AMHE ; €, — IR 53 R Z MY S5 AU 2
C,— S 5 b T =22 TH] ) A58 L 2
K1 BB S 5 2 s S S R0 B 1A
Fig. 1 Equivalent circuit diagram of spherical suspension

conductor and overhead conductor

IS T BT A R ER S S L 22 1) & AR IR
R AT REME . AR B RS R ER 5 R 4R
BRI, TR 4 SR R S SR 2 R BT R R A

Z, = kd (1)
Pk HBABTAR AL A 52 06 S PR IR B R A
BFesd HEBIR G FLIER,

%84 JRERS M T B A, /N B R R B
X AR B B SR ASK, B 2 IR Z, SR A
A, Fh A e R T 15 5 4 IR Bk 5 SR 2 M)
SR«

Uk
E=ti+7, 2)
K, U P L AR

WK IRFFA R U AR BEE FE 2 d 30
YR R R B8 d AN Bl AHE R U B9 T
YRR, HEB Rk B 2 Rl E et B
& JRER Y T4 Z 1A P RE K 2B BN

W, E 2 fs, 5 B S S SCR AR
KA 2 S LS 1L6J-240/30, T & 4ME N
21. 6mm, 3805 BTN, SRR o A
2m 3m 4m HHL T BIF SRS S L Z B 5 ih
LT E A, BT e B MR oR S 5
FER 3m AT GY, X REAE QR UEHE A B ) S T A
R R (i g <7 A R F S o, f R T S A
R RS/ N TS (EA) PR REK (B
23 LG I K 24 4 6000km ) , A M AH 56 Ha 3738 7]
AR A RS T (R ) i R4k b
TNz 63. 5kV L AR BRI 1 AR LA,
RN E AR VT BIR AR ERIITC ALY TR
H}0.3.774 x 10’S/m . 4.032 x 10°S/m Fl 1.2 x
10°S/m,, ST REIAR bR, R 4R B vT il 2
Y E R A

(a) BiF- RN BIF SRR

/,l\
s

\v

(b) BVF SR A TN

F2 P EEAER B R
Fig.2 Schematic diagram of domain in each simulation model
2221 FABRBEAYWRFFHARIELEREFL

Z A 6 %3
BRI AN E 2 () BT, 25 BT SRR AL S5 15
BESEOM AR ZE N 1 RE 3 B, Hrp
AL &R /ANER ERE N 20em, BRFEJEE
0. Smm, KT 5 SRR IEE X4 2. 1em,
®1 HHEHESHEESHE

Tab. 1 Simulation model condition setting parameters
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Fig.4 Comparison of field curves of shortest

path of each model
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Tab.2 Main approximate size parameter tables of two UAVs

o DUSPRDIERL BB R
- A HA4A/ cm JEEE/cm KJE/em
ﬂﬁj%;l 22 3.2 38
A
KM 18 2.8 23

P = Ay AR I 5 BR, ESRRE R
BN 0. lem, JER SHLG H0f F R —KFm L iR
SARNR IR R Y dem, {5 HAS B FHLEY 1 37
SR, A anE 6 FE 7 Fis

(a) KEFEAML

K5 PRGNl =2 Ay
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Fig.6  Cloud map of electric field intensity between large

unmanned aerial vehicle and wires
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Fig.8 Schematic diagram of selected paths
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Fig.9  Comparison of field strength curves

between various parts of two unmanned

aerial vehicles and wires
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Fig. 10  Experimental circuit diagram
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model conductors
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Analysis of induction discharge distance between UAYV and overhead lines

DONG Xuan-chang', WU Zhi-kun®, CHEN Ze-ming*, QU Feng-rui', LI Yan-fei',
LIU Gang®, ZHU Ning-xi®
(1. Guangzhou Power Supply Bureau Co. Lid., China Southern Power Grid, Guangzhou 510310, China;
2. School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: The induced discharges occur when the unmanned aerial vehicles (UAVs) are near the overhead lines,
which will affect the stability of data transmission system of UAVs. With the development of inspection on line by u-
sing UAVs, it is particularly important to study the discharge distance between UAV and overhead lines. In this pa-
per, the capacitive model was established to explain the mechanism of induced discharges. Then, different suspen-
sion conductor models and two types of UAVs are selected to simulate the electric field with the overhead conductor
respectively, so that we could study the influence of the shape factor on the electric field. Combined with the theory
of gas discharge, the impact of the induced discharge distance between UAVs and conductor is obtained. Finally,
the experiment of measuring the induced discharge distance of different suspended conductors and UAVs with over-
head lines is carried out, which verifies the simulation and obtains the induced discharge distance of typical UAVs
and 110kV overhead lines.

Key words: UAV; overhead line; shape factor; electric field simulation; induced discharge distance





