202141 A 40K 1 162

Electric Power Engineering Technology

DOI:10.12158/j.2096-3203.2021.01.023
i L SR 8 T O 5 R 5 2 P B 5

BMBEAR, BT, R, FRALT, RAE, HEH
(1. ERILARA B A A AREA T, IR FH 250118;
2. IARFLT RS A T TR, WA T 255049
3. R HL ) 2 RIS S A ) LR S 255030)

i E. R THEmAREKR ABRSHEEBEREMEmAFTET FIARIIEX, “BHE W BT HE
M EELALGFRANFARA LA LT M X% EEER ST EGFRTK Y, XF RN EES
M4k A CDEGS 2 5 5 /L 69 4735 - B AR A | - A AT 3 R 96 5 /2 38 69 18] BB b R 2 AT 3548 M W) 4 My 278 38 04 v 2k
FHH AT A, Ao e KRB A G R AT A A TEEAGRET oI E BN E E 2R,

LRFERICEGPHALETEN, AALERTARNBEAR AR ATE HE " EEHRRE RAZHAK

BERBASE

KBIR : F H R AT B R IE R S AR

FE 43S TM86 X ERFRERY : A

0 3

R T A i 4 R R DB o TR LA K, 4
ZE LR BRI I8 55 0 I R AR ATl 1 i A I I A
SEFIAE S, o L R R I A T PR — 3 (D
WL K5 A 3 7 () — R 58 R ) A ok 1 v
RETHRME A gp g 2 2B T 5 P il
AT RS BN RTEN T e R B X L R T Y
WA ) A A B R 2 T, AT
FIEHR TOUT AR, T e B RE A o5 4 32
SRR RS R U A B B o A BT AT
A T A s IO A K b, AR AN 2 5 AT 5 TS f) 1 3
HA T JR M FEL 37 T 35 42 X 1 30 9 A 3 7 A R B Y
e O R 2 R i 1= AN 7] 9 = YA
B A R, A AT RS R B S 2 B B T
AL T A, 7 N A S 2 BT A2 L 2 A
BRAEE, L 28 T Al 7 2 9 I 2 5 A R AR s B 05

T AR 3 R PR R R 0 R AR
PR 100 R 2 o e 1 M T 7 A . fEL T
A L 4 o 9 A7 T 0 LB T IR BF Y 2 B h T
TEHIEFT T 00T BORAZS T30 F iy o 4R 6 % 2 il i
BT T, A X E R TR e, b,
T2 e M2 T LIPS b I IR A M, i ) R
e T T BT IO R A
XTBEE L 0 B4 i R R AR X AT
WA B 4 :2020-07-11; 45 = B 47 :2020-08-25
AeRB BRARXARFRALFTHARB (51807113) ;. A4
b kA EARHAR (ZR2016EEQ20)

T

3B S 12096-3203(2021)01-0162-05

Sz, D00 P L HC U A R R 2k B O S 4 A R
1 H RS DT S D, H 32 B R LA A R
£ R VG 1 0 8 30 7 ek T R R
FCIr 25 REATHE M DR B i R 2

SCHP AR BERIE SR B 4 M 0 I A e X i i 2
AR ER LIS R R E SN IR NS - I B}
BRI 1 -2 [A) B S5 2R 1 S A 3 T
RS i P, 28 A 30 A i U B O A R o
i HUR RS ML . A S 598 AT o 2 HTE iR A9 A
-2 TR i LS s et Z%

1 HERERSH

T B R R I R o S — B T I
HLER AT IE 50 m YE BN . SCHR[ 6 I W58 T & i
R e 58 T i L 8 B T A T I PR R R T, &5 R R
B, BE B AT IS 50 m i Y, B il S WA A |l L O
FEE TR 2RO TS AS TR ), 2S48 38 o $ fr v
B R o i A T 1= B W LS e e T I N
JEER I FLA AT 3 B A MR B i, PRI SR i
FE T T A 2R B B AT 50 m

FFH ELRE A T 5K CDEGS 3 ~7 A8 760 fisf 22 % L
AT S5 b Do T TR A B A, A5 1 SRR IS B
i PRI A T o B R R P AR o T R U, B
WSk Bt a] Ay 2.6 ws, HUE(ERFIA] A 50 ps o RAA#F
Iz S549 , anE 1 PR # A 44 #A B, Ly,
FITREH I s Lo MR A ; Do I i 4
TE22 b AR A St 5 78 3 =2 ) 1% 7K P B B 45 T Pl A
Xof b PO XoF R 118 H (57 43 J30) i) R 00 42 fift 2 ke 5 38



163 AR AF LA T R A M O R B P ST

BB, BARS BN AR 0.8 m, L, =
Lo =18 m, AFRNE AR 10 mm (85 EERIH9, AR
B 1097, MRS 35 0 6365 il U THHL TR
2 m, ShEAEO 1 016 mm, BEJE Sy 20 mm; SMI B5 /6
JEIEJE Dy 3 mm, A AR RBRAN , AR HL A
100, MIXHE T 5 09 300, B I )20 3 J2 R LI 45
(3PE) , L HA 10° Q- m  AHAS A LR HCH 3.

:l > !

Ly,

jus

[} Dg

1 LgAl I
® 5l Nk — HMEL

B 1 #FEER W SR g &R
Fig.1 # shaped grounding grid and
closer pipeline module

2 DMBEEBMTRE U, %0

AT A 2 A i ZU B E RS
Tl R AR PR, BT DL R LRSS R AR
WHBUN. P, “8-287 MR D, i 5 1 T8 By
JEEJZ N B s U TR . i 1 20 B DR
U HYREIE , R E & B+ S LR p O 200 Qem,
D} 5~80 mo AN D, T, U5 UNE 2 Pk
SCH TR U o A SE B J2 R0 3 rie s B e R

120
——D~5m
1001 ——D~20m
——D;=35m
80 F —v—D;SO m
——D~65m
>
=2 60l ——D,~80m
N
40 F
20+

—02.0 -1.5 —1I.0 —6.5 6 015 110 1.5 20
A PO I B km
2 U,BR[E Dmitsksnh
Fig.2 Distribution of different D, on U,

HI 1 2 AT, U R R FR o3, 838 0
A0 Ut B IE RO A E I U228 A
D R85 3 3t 0 85000 48 TE Be iy U 2 iR R,
UM% D, BRI B E WA, Dl S m nE
80 mitf, U,y 107 kV FEARZE 34 kV, [E1EHZ) 68.22%
ik M 3PE BiJE )2, 1 50% 3 [0 93 KV, A

D i/, W U A% R] RE S B0 B 2 1 . 84K D, )
VAR REAR U, , 2 U G o H e B 4 0 A 88
Bt o 38, e RN H s B R A A L B
D3, 23 A T AN TR 07 (Bl PO B ) 1 U
BE D, K AE AL, anl&l 3 B o

1207 i T
—— PEEIE 050 m

—— PRI TR0 100 m
—— B E 0150 m

100

80+ - .
—— PR TE 10200 m
Z el —— P IE 0300 m
=

200,

10 20 30 40 50 60 70 80
D/m
3 EEARRME U8 DM
Fig.3 Influence of D, on U, at
different positions of pipeline

py 3 mT AT A O o, A R B U
/N, B3z D gt sy, UGS IE s ) S0 L ik
TR, U, B AR P, 7E 1E B H0s 0~ 300 m ot i,
UM 107 kV FRARZEZ 17 KV, DL 35 o 0 B 5 o
FoclT )R T B 5 A, Yo s A T U AN

3 MRFM4X U0

M50 2% A R i) P U DR M R RO Y
PRz — , A8E TR 52 7 A U i il 9 5 2 32 TR
b BRI 57 0 A AR BZRAF FRY U,, 2K
R BRI E 5p O 50~1 500 Q - m;D, g%
B 5 m,20 m,35 m, AEMBRMT U, 534S
RINE 4 Fr7s o

7007 ——D~5m
——D=20m
——D=35m

600 t

500}

200 400 600 800 1000 1200 1400 1600
p/(Q * m)

4 BRFEPU5p WEUXER
Fig.4 Influence of single layer soilstructure p on Uj



EVEEE 164

HE 4 AT, U B p 936 ORI R K
X T p BEy O R LI 1) O O Y BEL A
FHBRGR 58 T8 B IS J2 A1 ) vk 2 B O, 3B U Tt
o fEp A 1500 Q-m At HIEAF T, AR D,
() U5k 631 kV,461 kV,364 kV B i #3) T 3PE
B 65 S22 1Y S0% i L LS 93 KV, UEBAZE R &5 p Fildss
/N D BB B BB E 2 ) 52 B VS e T 45 493 B
Y=

RT3 AUZ T EREERXT U520, e =2
1 7R 1Y 6 FiOBUZ 138451 S1—S6, SR 1| T3
Z5MZH D, Ry 20 m AT L, AN [RDBLZ T
ST, U I In gl S Fiis

x1 TEEMSH

Soil structure parameters

SI S2 S3 sS4 S5 s6
p/(Q-m) 50 50 50 2000 2000 2000
JELJE/m 5 7 9 5 7 9
p/(Q-m) 2000 2000 2000 50 50 50
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Table 2 7 of grounding grids #B and
#C under different D,

#A T #B #l #C %Y
UKV UK /% Ug/kV /%

D, /m

5 107.03  92.59 13.49 89.43 16.44
20 7439  68.13 8.42 65.56 11.87
35 57.45 53.93 6.13 52.29 8.98
50 46.84  44.56 4.87 43.43 7.28
65 39.47 37.85 4.10 37.04 6.16
80 34.01 32.81 3.53 32.18 5.38
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Table 3 1 of grounding grids #B and
#C under different p

o/ #A T #B 7 #C
(Qem) UKV UKV /% UKV /%
50 29.02 1852 36.18  18.32  36.87
200 107.03 68.13 3634 6556  38.75
500  242.66 153.31 36.82 146.41  39.66
1000 445.64 28552 3593 267.30  40.02
1500 631.70 407.35 3552 379.93 39.86
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Table 4 Grounding resistance of grounding
grids #B and #C under different p

#A Y #B 7Y #C 1Y

o/
(Q-m)  R,/Q Ry/Q R./Q
50 0.769 0.751 0.745
200 3.016 2.9 2.814
500 7.511 7.194 6.95

1 000 15.002 14.353 13.843
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Dynamic charging load prediction method of electric vehicle

based on wavelet neural network and FCM
ZHANG Tianpei', WANG Chengliang' , CUI Hengzhi*, ZHENG Haiyan' , YANG Qingsheng' , BIAN Zhengda®
(1. Jiangsu Fangtian Electric Power Technology Co.,Ltd.,Nanjing 211100, China;
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2. State Grid Jiangsu Electric Power Co.,Ltd. ,Nanjing 210024, China;
3. School of Electrical Engineering,Southeast University , Nanjing 210096, China)

Abstract : With the development of the electric vehicle dynamic wireless charging technology, aiming at the current incomplete
theoretical work of dynamic wireless charging modeling, dynamic charging load model is established according to road
conditions ,and different power is assigned to different vehicles through clustering of EV models and states,so as to complete the
establishment of dynamic charging load. Wavelet neural network is used to process and predict the timing sequence information,
and then combined with back propagation neural network to predict the traffic flow on the charging road, and the short-term
traffic flow forecasting accuracy is 85%. Fuzzy C-means algorithm is used to divide the charging type of EV and the charging
power corresponding to the type, and the EV entering the charging road is divided into 7 types. The corresponding charging
power is allocated according to various charging types to complete the daily load modeling.

Keywords : electrical vehicle dynamic wireless charging ( EV-DWC) ; wavelet-back propagation neural network ( W-BPNN ) ;
fuzzy C-means(FCM) ;EV charging pattern ;load model
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Lightning grounding dispersion of transmission lines and

overvoltage protection of nearby pipelines
GAO Xiaodong' , AN Yunzhu®, BI Bin', NIU Jingguang’ , XIAN Richang®, HAN Zhengxin'
(1. State Grid Shandong Electric Power Company Maintenance Company ,Jinan 250118, China;
2. School of Electrical and Electronic Engineering,Shandong University of Technology,Zibo 255049, China;
3. State Grid Zibo Power Supply Company of Shandong Electric Power Company ,Zibo 255030, China)

Abstract ; Due to the shortage of transmission corridors, the construction of overhead transmission lines in China is often parallel
or cross-erected with oil and gas pipelines. Electromagnetic interference and the pipeline’s safety and protection of " two lines
and one place" have become research hotspot. However, few studies are on the induced overvoltage of neighboring pipelines
when lightning strikes transmission lines. The electromagnetic analysis software CDEGS is used to simulate the influence factors
and protective effect of overvoltage induced by lightning of the pipeline anticorrosive coating when the transmission line tower is
close to the oil and gas pipeline. A simplified model of the tower and pipeline is established. The distance between the line and
pipeline, geological conditions and the structure of the grounding grid of the tower are simulated and analyzed. Corresponding
construction suggestions for pipeline overvoltage protection are given. The research results provide reference for the construction

and reconstruction of "two lines and one place" .

Keywords : lightning current divergence ; pipeline overvoltage ; spacing; geological conditions ;tower grounding grid
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