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Effects of an Overhead Ground Wire and Surge Arrester
in the Railway due to Lightning Strokes
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Using ihe EMTP(Electro Magnetic Transient Program) for the analysis of lightning direct voltage on the
railway system, the shielding effects of overhead grounding wire on the railway were studied
quantitatively. Installation of overhead ground wire and gap-type amester such as s-horn provides a
6.6kV HV distribution line with good protection effects. Even severe lightning induced voltage were
create, 6.6kV HV lines can be withstand.

A7AE FAAETH A9 FALG dF¥ HEE= HIIFE Nyl AR FY AP
o A71EE FRATAMY F2 FAGLL dHU 293 FAGeh dHE 2AG YE2>
2 A3 BE FEH2 FEEY dAA Age F2 ASte] 100~150kV Fxo|H, 3y
Ajtol 300~500kV FE2A HAAME] AAHEL PFANA 4MAA 440kV, FcfR}E= 380kV
Axol7] wid FAMAE AW HZo] JFHE AE ¢ Jon, s € Ads) FHF
% MEagez B3¥ 4 Sl

agy AFF4 6.6kV AW ALZ7 AEH JE FF, ol net wWHMAzZ gy AI%
E7t gopz Yxd gy H#e] $2i7t Aok A A@AF AdE 1 fAN2Y W
gAgoz HAd g /FNNY HErle AAEAE BHYE Bert g HFd g AER
A5 927)9) Afase B AF[N-6)E P& AYAN2Y EopA £y glon, A7A
gk AF[719) b dA o)}

B =FdA4e AxdzdaM9 ARH Q4 FANAH 9579 AR gy BP9
o HFAA S H221Etr)Y ARESdE dEs T2 1W< EMTP(Electro Magnetic Transient
Program)& Ab83te] AFHoz BN W, Hdeduy o2, dAF ), 3 ML HE
AY H437, Berlg HAAYY o 9L AdsH. BHEY 7@ ARH2 g AFA
Ag AATRE 2F, HFd g ¥4 AWF ALY aidNZ) AN &8 A
2 F

* SYdutn FAVledTA 7Y, B

o Sdutga A Fe e, YL

e FFURVIEATY ANRQAVATER HAAT Y, B4
e dx2 Y A71EY 7, AN

_93_



2. 4%

t&9 47 FEnEE AR ANEH)RE FP T

M) 7HEAQ; AA /5

Q) AFF) Yo, FILHEF FF 9 9/ A

() BEHE HAEH9 H41F; L 2k 3km

4) 2719 HAAE; 3ohny 100hm

B =844 AHEE Azl dsA B FdA dgsigden, rExzAe tEd A9 AY.

21 AR A2 FRF A2RQF

B =RdAME 4 FF94 £4%5U FAN2EY i ATEAA 299 QoA HZd ¥
ANEFHE BA37] 98 Aotk a9 19ME HRAF 6.6kV G AN MY F3He #
AMAEE JetA

® o3 x|

neuE Y

A
—1900—1 2zd
i ie-350.
S
(RN §=us
» [

:—mw—:ag
) h I 3 !
a3 1L ARA2Y FAUAE

a9 144 BEE ug o] ATFAN2Y ARM2AME BIZMH(protecive wire), FHA
(feeder), =7}X1(messenger), A=} (catepary), HY(mihDZ FAHo] glom, 7oz nYwaA
(3%; a, b, cihol A Utk 47N, AYEALZY FolE 7.38 [m]o]n, EXIY NFL
0.35 [m], AF<9] olFAAE 12 M2 AAHAY. 713ANE WA A= JAA FAL, A
ByoldoA 837 A gAY A v Aol dis 45° o B34g RS
AASHA A= 928 [m]d] YAN=ES R34
g 19 Jehd AxA2e dig Jyd2E EMTPY Line Constant EE-& AH&3te] AAsge
¥, Carson Pollazack & 7j28ta ALY A8 vizdAch E 1€ JAd2 AL 2R
A2ASF dolHE FEI}AY
AZAY AEH)AE A ARNR FHAEE 29 29 JehlTh a9 2004 29| FHo)

_94_



£ 7han]ol™, BEHR #HYE AP} HEHNE &AL 2kmrltd H&IAPG ZE =AE
AFNAE BAEH7] J8A A2 4 2o WAAFE A2 AT

¥ 1 HA=29 dolg

r(A%) | D(EA
=H T A [Q/km) | #7)[mn]

BEA ACSR 95m 0.301 13.5
M ACSR 160nr 0.182 182
XA Bz 65or 0.4474 10.5
AR Cu 110mr 0.1592 12.34
A4 50 kg/m 0.017 90.4
o ksl ACSR 58ur 0.497 10.5
7HEAA ST 55mr’ 2.583 96
AgR x4 Cu 38mtf 0.484 7.24

400 3

LRl
1 3

L3 Y]
IPNds

aas
EnaBny

| -

LT 251 ]

1

@) 7FEFAdol AAH YA &L B

0 0

¥ 240
— 4 n . g - P
é= 2WBY

aus
ESTR-ET)

T
1

nE * # J( + % = Jr
v

- - 1P !L‘ - - WL -

®) 713A el BAd 3

a9 2 AR FAE

a9 2 @A B vks} o] UYME 23 AY HNE FUFIY FYHEE BAJAT. 29 2
®ANE t2AReE AL gen uf 200 mirlth S0[ohm)Y FAAZ R uviAe) HA Y.
29 2 O)lA G E Jt3XAY A2 FANIY FAHEE dAHAG

ARARAANY ¥UY7IADE gutdoz Hdzodoe] JEAd dd=o] gz, A}Rr|E F
Z2F AFE 229 HYH2 AFA dEMe 2 A I9Ex HE o FAs G £ 7t
FAHN R EE EAE EMIP AjEdHojHdA PIG7Y H2RDE AL

_95_



AR
1 70 [usS]

a9 3. H3A59Y

22 433%F

E =AM AAEY g&aN deen, 384 HAWF A¥e 2 36 dehig ¥
FAFAA A3z b & L5KA), $EE 1X70[s), AR do@2E 400 [ohm) 2 2 7F A3t oh
a9 391A BE uls} Zo] AFHYL AYHez 4%, FAUTn 2%

3. AEHo) P

€ A7 E EMTPE AH3t FAd=g AR NEHNAE FR5AH NEH Y F
£ FFL& uvga Zr

1) & @7AME AR BRI AFH7 IFRAAE BF, A=A /718 HF3ASG
g Y&, JHEALY A AH AT fHAH BH{A

() 713AAS B2, ARF P, LEPE FHAU9 1, BVl FAAY 59 A0 H
o MY e FALRY ALE HFPAY] 2EE E4{AT

4. ANEHNA FH

aY 4= HEAMe] AAHA Ge U AXNHAR KEHY AFHr JFRFAS AL, HAd
A 7t ik XA Y BEA, dd, AL CDAY HFALGE JEFRRI




39 4 7F3AA0) AAKYA G& 4o A2 H33Y

(© TYNBY ©9)
29 5 AFANC 44E 499 42d 444G
5. 71e Stetels) Q¥
E BN 23D 10 IB6HY IUANE BIUE A4dd 1A, 4T Yu, )

AAAY ) G JHY BAHAT 29 64 RI3AE F5A 23 BE AH{ALE o
Btk 28 73 8N 44 dF9 PG 1Ay ARG BE HAAYS YA

_97_



29 6 HENE Y4H A BE REA4NS) NAAGY

29 7 AF9 Y BE AP AdAN Y H3AY

249 8 237 IAAYY BE HFAY

29 604 BE vish 2ol REME FEUY 1F9) use] He HAWY IHE 1Y, 1w
BOE 2 dkmold BEAME MUl 42 Awe ¢ £ U 2Y TANE Agu M
2%, &4, FEo2 AY A UBES ¢ + AT 29 sANE FAAY 10 [ohm)e] ¥
8 3fohmle] e AE YBIAD, B Fe AolE e

6.2 &

B sRAME AFFd ALE 2B A Ged g AT A AW AT diEA
FEHY =2aPA EMIPE AHg3td E43ch AEdolR g 29433 did Ao

(1) 7FARE ALE BF, 7€ AZA24 vd HFAL0] 30%2 ZA3H.
(2) 71€ ARQY2TZYE BEAE 71FAD AAZ o5 F2 EF HFAA”%Y )7t gl
Q) B3AHE AEAH 3FL 4 =X H2AFEY HAAJERT € 9% FA geot
@ 2719 AAAGE 93L& 2 =AY HFZAY Aol FA g

— 98 -



) AFYele AL 4 =AY HPAAY BEV FIAYEF, EA, AF €22 3AA YEdT

A=, 71& AAAH24 200[m]utt 50[chm]e] HAAGFe2 7AHFAHE ALSIE FF, dA=F
of AEE nYWALdL AE HFd AL F Utk

HaE3

-

1 FZAHFA1988), “IKLE ZA4 ¢ wjdd dSAA", @308 I3A 71ed 79 AFRIA,
KRC-848-817.

2. S. Yokoyama(1986'd), “Distribution Surge Arrester Behavior due to Lighining Induced Voltages”,
IEEE Transactions on Power Delivery, Vol.1, No.1, Jan

3. S. Yokoyama et al.(1989'3), “Experimental Study of Response of Power Distribution Lines to Direct
Lightning Hits", IEEE Transactions on Power Delivery, Vol4, No.4, Oct.

4. K. Nakada et al.(1997'd), “Energy Absortion of Surge Arresters on Power Distribution Lines due to
Direct Lightning Strokes -Effects of an Overhead Wire and Installation Position of Surge Arresters”,
IEEE Transactions on Power Delivery, Vol.12.

5. ENhAHRH - WERHEERRS®, ‘REHBOBERR", EHBGE, Volly, Nos, (172),
pp.19-22.

6. EHPRPRA  HERHEERRES, ‘@ LTHEOBTHR", EHLHE Volly, Noy,
(173), pp.20-23.

7. (1993Q), “BEBEL 27 L T2 WERBW @7, BUE L BREM, Vold, No.12, pp.51-56,

Dec.

CARANE RS 53 € 232 X P AT, BRAEV)EAT Y, 19984,

AEHE AFEIAN (A71Eoh, FFALHFEALIC A7INLER H71AF4, 199%64.

100 2SHAE AR RN (A7]E)), FFHE71¢ATY REBEATFALE, 19979,

©



