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ABSTRACT
A dynamic simulation program for pantograph-catenary system is developed based on a mode
superposition method to predict current collection performance. Formulations for the dynamic
simulation are presented in this paper. The number of modes which should bhe considered for
a KTX catenary system is reviewed through frequency response analyses. The responses for
GPU pantograph - KTX catenary system are simulated with various train speeds. The our
simulation results are in reasonably good agreements with RTRI simulation program, SNCF

simulation program, and BR simulation program.
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Voending = Wired] 73422 A% x|
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B 3 KTX 7HdA 2#43F5 AZ%

‘ (@4 : Hz]
IRAE] ABAQUS AE TR AE® AQES AF
RE %1 | A% 30 50. o100

1 1.03 1.03 115 1.08 1.06

2 1.14 1.14 1.19 116 1.16

3 1.21 1.21 121 121 121

4 2.08 2.08 2.30 2.14 2.12

5 2.28 2.28 2.38 2.32 2.31

6 242 2.42 2.42 2.42 2.42

7 3.12 3.12 3.42 3.20 318

8 3.40 3.40 3.56 345 34

9 3.61 3.61 3.63 362 3.62

10 419 418 454 426 423

1 452 4.52 473 457 455

12 480 479 482 481 481

13 5.00 5.01 5.48 5.31 5.29

14 5.26 5.25 5.74 5.65 5.62

15 555 556 5.99 5.96 593

16 5.61 5.60 6.32 6.27 6.20

17 5.94 5.92 6.49 6.41 6.28

18 6.34 6.15 6.60 6.51 6.37

-19 6.69 6.43 7.04 6.76 6.63

20 7.09 6.71 7.15 6.94 6.87

A% 1: =229 =¥ vy, ¢ 2 =29 =¢H 19
E4R2=F23F A 25
=2ye &g =29 =%
28 A AAAF Lk k|
(k) EofE3F | EEREAR |RERERAY | R=RARAF
(kg) /A A (%) (kg) /AAE %)

1- 11 3227 304.9 945 3045 94.4
1- 14 322.7 309.3 95.8 3089 95.7
1- 20 3227 311.2 96.4 3109 9.3
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NEHolH S ST 7HAAY F3ol ST AP 4, 5 6028 ARE AAYT. N9 B4
AL EWEY) A5 sined A5E 15048 ADsd TH ZEE ANEIL, of FAA 1%
e 389 nH EEE 3 A4o Agsig. 8} = TRAFSE 2 63me A
dlE 453Hzol:, 73t 54me) A4ole 517Hzolth. 37 B¢ 453HzolW REgadF o
AA AFY ¥l 045%e] Bk 9NN TENESE 3APAMY LFAFFRY R
Rolmz AT 63msl AS :ASE R4l 453 Hzold REFEIF o AA I wst
945% ROE 2 RAOEZ 2B¢ THRSI NBHo Mo wHnn 42 4 Aok

AT AEIAZ Alole) FEYL AJATY AHIAZ =9 gul Aol metd AEE7)
‘g $Y 2R DEY UAX HEYS AHAANBA o W AN sl ¥, B =
BAME 989 2 7HX $¥ 234 e FEY R
- 2341 : Afc=fc'— fe < (fef + N *1/20
- 2321 Afe=fo' = fITI (S + 7> 1/2000

£9 2L BANVAN ANBAHE ¥ A/ 29 69 Ut YAeW £YxAL Fd
dzgo] 4y AFL A Ho) EFHAE 43 ANAY wE HAM HoluA: FE AL
o & Q. meA B =ERAE 48E $£8 232 XL B4 ABYolRE S8R

300 km/he] $E2 FUE W) H&Y Ayt 39 79 v o AN Y2 EHe
o7 9= mE% B L AASY) e Butterworth REE AHEdd &Y HolHE A
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F7t 20 Hz w9l FEEHIG & Aol€ Rolx A ¥aou, cut-off F357F 5 HzY wiste
xo)lE Rol Yok 5 Hz& 20 Hz Atoldle =29 £33 AE(Dropper passing frequency)’t
Reeg  cut-off FH/F7t 5 Hesd 20 Hzoll M FE o] AolE Holje AL HHIHPEIL =2
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a9 6 P24 ¥t ©E A EdHolE A 29 7 329 ANZA(LEAA )

73 63 m, 54 m ZtZtel]l Wi ¥ 300 km/h FHA 9 HFEY AF W WHIAZ FFo o] FAH
o] 2@ 8 99 ust Ak HEFHo] WA HE YL AAE IWURA FH FHY, A4S
o] GPU Bel2ehZe Z$ FVA(Plunger) 2ZY F3 e o|F Aol W&ol 2 4Y2
ARE L F A FTT AZY o)F AHo) o}Y2 ES}A HY JFYo] A2 A=
A BB FFHo) Ik BA%E EA¥ F U ol FFEHY WF LS HaFA7
HNE AR AF FT 2 Aol AYE AHA /AY Lavt e v FXHAZF
AR Ay o)F ANE /15T & U we A $FHLE AoE ¥ ¢ oW I
Aol s ¢ WEHIYZE NEY £ ALE Yujdd.
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o AfL WEH AT Auztel webd Fobe] AXAL A2 JEIHA S Ao JPA
e vlgatA AEHL Y&E ¢ & At BHIAZIL AR AR A3 QA& Hel=
AHIAZ HANA ARNL Fo Fulg JHAH, FRe FIFE A doEe WHIAZ §
A AANL Hde WYE Ron}, Aol FVEE A Wil BHIAZ YA AR
Ae &9 7ulE Beolx Utk ole AREE AXAMAA Hd o] wAHE HAI} WHEA
e 2zt Ve AXg XA E5E gridn. WEHIAZY HAd wH F2A
Tzt gExE A A MY FHel AL FIAAMY FAd 27 wEclHdn 47
gu, deIAZ Fgol ARG Aol AFdA He Ae WHIAZ o3td ofrjd T
o] ARME g 27 fEo|dn JFE,

29 10 320 km/h FHA A g ol B3}

A Z2aPde] HYEE v Frretrl fste ZF3 63me] KTX 7HAA(Z & 29] Nord 714
Ao TF) hE AEHN AIE T F29 SNCF, €89 RTR], ¥ BRAA Mg =
2o g ANEdold At v Bh A 2 WHIHZ 1 geolHEE 45
9] BRe] AME3IAW #g AHEEcH4]l olE @ ¥ volHE Az ML 2P JE
RTRI 742 =2 a3(5]& A&t 53 AEdoldE #y3tHon, 95 BRe A Zgx
SNCFe Zie #d EdoziH H3sd4, 6] 9= BRY ZH#E Adsizs 25 2¢d A
B vto] ALEHE F9oAe HEHo|xn, ¥ BRY ZAA= 2719 AHIHZE AT 9
A AEagzeMe H&golt g Z2ahe AEHoMA AIAE 29 AEHM 2
e} v Reol 2 11o] vist itk AR TzaPe) AEHH AF}E 4= BRY ZAFAg
A SNCE/YE RTRI =2y AT Alojo] Qlerz vl F3d A3 Bolz YT
Az, adgd Ut e H2EL A T2aPddME JHdY A olxE wtgetA] ¢
Al M AdE Aoz ol wtgEd EEUAI FE & oy Hdd

BH, 4 54me KTX 7Hd7le] ddle 7ig z=2a85 92 RTRI AW =238 A3
o AMEHAT At B 5o HEHo Ak FF HFHol BF 200 N ooz Adse
g £ HA4e $ste AL BR Am6 U e TEASI GPU #E 2R Z] diste duty
o2 48A e FHASFED RY] WEoltt. HF FEF5YL RTRI AL Z2alducg e =
2aYWNA o 5 N AE A AdEd. ot 7Y Z2afdqA =23 &g 1A
E3te] We Izt Avrte XA =29 REaHEY HFE A w2 Gy
T X2 AZEYg. HEY EE HAE £x9 F7F € B Hol9 Ftd welA Frtstx
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% S Fmean/(3ssigma) SEW EIWA
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1 \ EJ 60 g///‘—-’

H S
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20 260 300 320 UR& K (km/h)
[-w-KRRi ~o~ 7H1E ~e- SNCF —e-BR} —~— KRRl ~— 7|41 & ~e SNCF o~ BR|

ad 11 9 AEYeld B wAXKTX 7HdA, %33t 63m)

£ 5 33 54mell i@ A Bl 2H

N 260km/h 280km/h 300km/h

k-4 RTRI Ly RTRI ke RTRI
YaPd&y 177.8 172.2 1925 187.6 208.1 203.3
P EH 269.5 2470 283.0 253.0 3525 230.0
H2H=9 86.3 106.0 100.2 118.0 88.0 59.0
EERX 385 29.2 421 319 56.6 359

4 48

2 =8dME 2&E JMAACdAY A AT dFE 8 + JES REFHYE V22 NE
goldd de ¢ AN sH(formulations)& A Brew, A& AHEAM KTX 7HIA-GPU AH2H
ZE Aoz FH ANEU AL £Y3gy. T2ade] AUEE FES] 3ty A gl
AFE TF29 SNCF, €29 RTRIL, 939 BROIAM ALd =23 AEold 2} v
23t Bgich, vz AF 29 4L Z2aPe] 1& FYPA E2F =&HIFA ARA 9
EE 993 REAUATT ol Z2aYd ¥ A B A FAS FFE BolL o
D2 g z2aPe vuF ¢3¢ 2F3E ATdvda 449

FF e Ald o)k 52 B3¥ F AF AL T2aR¢ RadE v ARG AEH
olde] 7bestttn AztEd. E@, dxe &5 o me JA A% B opdy AR
W24 g gasnz ¥Fde HFEY AL ol E AR ZHAE T $HE AY
g5 UEE Z2aPe BgE dFo|t
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