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A simulation study on predicting current collection performance with respect
to the contact wire tension in 400km/h test run of the next high speed train
HEMU-400X
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ABSTRACT
In the testing stage of HEMU-400X(next Korean high speed train) developing project, maximum speed(400
km/h) tests will be conducted. On present and near future conditions of the overhead contact lines, 400km/h
is over the design speed criteria.
The predictions of current collection performance including the percentage loss of contact(arcs level)
parameter through dynamic interaction simulation of HEMU-400X maximum speed test run are described in
this paper. Various simulations are conducted at the condition of two different contact wire tensions to draw

the proper contact wire increasing values in the 400km/h test line under the available contact wire tension
supporting condition of that line.
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2aWe AANZe AEIHZ Apolef 717
34 ’?}E 85 E“Q}Z‘]"i THY Ao gA, 1%33’4 g ol AF 2 oldE F& &9 v
HZ o] A4 A& dFsct Zﬂﬂo}ii TAH A

o] T2 WL oj&dtd Hu £ AP A9 FA A% 45387 Mo WA o] oY HEAYE
AZsE Ao Wad Aojrt ENGO3IRAE A Ay AEHoAH Z2ade AFse 2 2 9y
o] 71&¥ol gth. EN 503182 “Validation of simulation of the dynamic interaction between
pantograph and overhead contact line"8tE A Eo 2 2002 7€) Az ¢yd o2 7MF AAMN=E
gt AEZYZ Ato] FHE A BN AFstE wgd distd N&dn d' TAAIH. °] 7
dE AEE 94 EdS AN Jon 1 ARst AAo & ded dEiME dFstn vk wet
A EN50318¢ll AAl® Aot €A mdo] wal & HEAM ALgEnzAt 3t 22230 CaPoDyS 2.0
< AFH 272 gt

2.1 EN305189] «jA] 23 dHlo]H
EN5Q3189 A #AZ28 02 AAFE oA A(HAE 2de &3 & Simple Catenary B¢ o] th

Span 80m (=2 H 99H)

50 55 865 65 65 65 65 65 55 50
23 1. Reference AE2 #7t ¥ =25 configuration
E 1. Reference AEIW ] ALY Ho]H

3= o o] €]
A e, Gy A 20,000 N, 1.35 kg/m
7 24, a9 d% 16,000 N, 1.07 kg/m
c2y a9 2% =29 9= AF | 00 kg/m, 0 keg/7N
FHAFHFT do], B IF 1.0 m, 1.0 kg/m
7} 1.2 m
w9 +02 m
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a3 2. AEHelA A T configuration
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HeladZe #3534 wdae 0y 539 2dx gon 20 AY Rd2A 7 gl 747 XY
3 Auh dx, WYYz et o e F oAA o] A dEw dn 37198y &Y
& Q9= Aoz AL At

mi ca;?:;‘:éor ¥ 2. 8ty w4 doly
CE X o
el ki ml 72 kg HAH
m2 | 150 kg wE T2
me articulating ke |50000 N/m| & 714 229
. frame kI |4200 N/m
TP k2 50 N/m
= Ko cl 10
frame 2] %
EEEE EEEER LR P | 10N | #HY2H

2.2 EN30518 Ao w& AjEd ol 29 vu ¢ HE
EN50318¢l = AlEdoldoA FEalok st AF el FHG 23 Fol 7HAokF & AAE FA
¥ 3o ole wet A ZRaPo R AYY AEH AN & dHolHE FE8o Hasit
X 3. Reference Edo| ot EN50318 ZA e}t vl (V=300km/h)

g E EN50318¢l 41 A 218 gk | CaPoDyS 2022 33 A}
Ay HEF Fm [N] 110 ~ 120 117.2
HEzE ETEHA 5 [N] 32 ~ 40 38.2
A AdHEE(Fm+3g) [N] 210 ~ 230 231.8
SAY H423HEH(Fm-30) [N] -5 ~ 20 26
AA Ho HEH [N] 190 ~ 225 208.1
A Hx HE5Y [N] 30 ~ 55 621
AT At HFF [yl 55 ~ 65 60
ol A& [%] 0 0.0
# 4. Reference 22| 1§ EN50318 Z 79} ®lal (V=250km/h)

g5 EN50318¢l 4] A A g 2} | CaPoDyS 2022 3% A
Bt HEY Fm [N] 110 ~ 120 1183
H%E g3 o [N] 26 ~ 31 295
EAH AdHEE (Fm+3g) [N] 190 ~ 210 206.8
TAA HA23F5E(Fm-30 N] 20 — 40 29.8
AA Hd =9 [N] 175 ~ 210 1722
A FHx HEY [N] 50 ~ 75 56.8
AFNA A St HF [yl 48 ~ 55 49
o) & [%] 0 0.0
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3. AAd &A= HEMU-400X9 Hn&x: Alg

AAY DEHFE Aol e Agste HEMU-400X 322 400km/h7hx] A @steof gt} o] & Eoj
Aol NYe AMdE B A NGATE BRdon AR 29 dT-AF Pl AH AM T
Zol# SHigE dAdze] WAL Folok Bk F, HHL FAAAGHT AT AolT AL oln)
F3EE 1A AED wph Aok 2B LHE ARHe MonE 15% vhE o fE w2
NE Eo] 2KNOZ 3 F5A7a 1@3}% Aol Wt 40 A& AEW v Aok

2 7lNE BEE @ v O 45A7E Boe] datd AR 8Y 2LEW LA 3
E@ w2 d0kmholNE o) dgel 493 Eob ojmz A ARY &4 54ol A gHT B
FY & Ak Age) ohirz agnd FEe o w2 dAsA APss Yo X 4eA s
B of el Rl ARAAL, olAE AY NG fol S AL WAF22A AA
A Hot zAez AAaR Y B e A Fol B 2 Ao AL 2Ao)HY, AR
F8g 23 9 gl ol b5 Aol BuAT AL FE Eolt )9 AAD A}
e AANA AHHE AL 24€ B BAvolel Ao AW YA 1 5d 20 PAE A
& te ARAN 0¥ 2sn /s F8e BNEY o B4 3712 Role Aol sdte @

A HEFHR7Z @t
4 AAAD ZHE JA 4% 95

T2 o7l AAAR A3 63m, 54m, 45m, 405m ¥l 7HAl A $-o Wk, Axkd FHL 23kN
22 A& wek BNCE 1% WS W 27MX 298 HE ez $3, doX H3F CaPoDyS
2.0 J*i:l%mi HA AsE AEdHol s Bux o)

Span : 45m (EEH= 1 7 H)
Span : 63m - 9 Droppers

450 675 675 675 675 675 675 675 675 450 450 875 675 450 450 675 675 450

Span : $4m - 8 Droppers Span : 40.5m (S2 4 : 6 H)

450 675 6.75 675 450 6.75 6.75 6.75 450 450 675 675 450 6.75 675 450

a7 4. AlEHelAd di4 Z7F configuration
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8kg

? 9000NM
i 5 AU 2dY dolg
91kg To.mov (/s *N
Eas | o] ¥ (0|25t ot2d)
Ak 23kN/25kN, 1.334kg/m ? 201 10N JoNsim
# 7k 14kN, 0.605kg/m T R,
A== 0.108kg/m, 0.125kg/7N
FAGFT 12 m, 1.6 ke/7H {140Ns/ i,
! 5Ns/m L]—' 1Nm
7haL 14 m
Pre-sag span/2000
oY 5 PE2YZ 2l deolH
ANegdold Ade g E9 Zo| aokdr)
¥ 6. KHSL C.W.23kN, 400km/h
W @9 | KHSL 63m KHSL 54m KHSL 45m KHSL 40.5m
A 459 (Fm) N 222.4 2179 209.7 203.2
A58 193 (g) N 79.3 74.1 77.3 68.5
TAH HAHEYH Fm+3g) | N 460.3 440.2 441.6 408.7
TAA :’\‘Jﬁ\_@%‘j’—:’l (Fm-3p) | N -1565 -4.4 -22.2 -2.3
Ao A e #(5/6/7th) m | 11.8/14.0/12.8 | 99.6/125/12.8 | 87.3/98.3/12.1 | 87.3/84.8/10.6
olﬁ 1 (EN50318) % | 00 (=36ps) | 00 (=36ps) | 00 (>36ps) | 0.0 (»36ps)
o]M& 2 (KTGV) % | 37 (=72ms) | 29 (=72ps) | 44 (572ps) | 49 (572ps)
o4& 4 (Raw Data) % 19.0 (=0.3605) | 85 (=0.36ms) | 88 (>0.36ps) | 9.1 (>0.36ps)
¥ 7. KHSL C.W.25kN, 400km/h
L @$ 1 KHSL 63m KHSL 54m KHSL 45m KHSL 40.5m
P HEE (Fm) N 216.1 2177 2114 205.9
HE5E 2&9% (o) N 63.0 675 71.8 60.1
BAA HAd38EY Fm+3g) | N 408.1 420.2 426.8 401.2
FAA 42859 Fm3g) | N 30.1 15.2 -4 10.6
AT A A (5/6/7th) m | 115/12.0/11.2 | 92.7/11.3/104 | 74.1/95.4/10.5 | 69.1/80.7/99.0
oA & 1 (EN50318) % | 00 (=36gs) | 00 (=36ps) | 00 (=36ps) | 0.0 (=36ps)
o] d& 2 (KTGV) % | 31 (=7209) | 22 (=72ns) | 35 (=72ps) | 29 (>72ps)
o] A& 4 (Raw Data) % |65 (=0.36ps) | 5.7 (>0.3605) | 6.3 (>0.36ps) | 7.0 (=0.36ps)

5 4

A

A = E¥ }2hA]
ANetaz & o, ARHgE
o2 g A Bue

99 N Me A YolEE w
0 e

HE7t we

o433 e
Farel A

ARt m
dohd 400km/h F3 A9 WEH EA ol

wols WA 4Ye

S e R e

- 2056 —

Q
dEe

23kN Ht} 25kNe=
A g 9 oldgo] FolxE A
AR REAT 294 F3HllA HEMU-400X /N ExE 400km/h 5= A ¥

slejor stz ¥
26kNo.2 &E& Wete] oy Hs| wloh o

]
R

3}
Ao
(<]

_0_

8 & 23kN



LA A R deolE JES §

e 2
ATE FENYR NARE AL A A7 AAFARE 07N DS HEAL o3

FAEd
ARG, HES, ZEE, o719, 9y, Ay 14Exe Hudn AP A £EL 9% JAd A

1 =}
T dF AEHelAY, dxAEE FASGE NS, 2008. 6
2. ERRI, "EN 50318-Validation of simulation of the dynamic interaction between pantograph and

overhead contact line”, 2002.7
3 AFHERFIIEAMLAEF AR eATY), “FAY nE&AR ZENEAd Z1ERIAT 2006
4. SYSTRA, "Honam Line Electrification Catenary Dynamic Simulation Report” , 2001

- 206 —



