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3.2.3 Train configuration
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3.2.1 Travelling time
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Effects of travelling time
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Figure 6.4: Door-to-door journey time versus distance for rail journeys I

from capital city by country
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S B8, 58.33 ) |
X 93 66.67 0 |
3 X 75.00 250 |
= . 83.33 N.A.
D 55 91.67 100
H X 100.00 12 100.00 40
OTAL = 118 |N =24 TOTAL PONC = 56870




RUSSIAN RAILWAYS IN THE TRANSPORT SYSTEM
OF RUSSIA
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THSRC Basic Trainset Performance Data KW
1.Type Shinkansen 700 series N
2.Train Formation E.M.U ( Consists of 9 motors cars and 3 trailer cars ) uaﬁ lé Cﬂ-‘m Voo C J‘ L}A‘ °‘J U“ LSLFS‘J [ |

3.Car-body Shell Double-skin aluminum alloy extrusions V f ug‘J \ “ L‘ Jl'he' th J °4~9‘ J'M “ O dﬁh X Y‘ f
4 Configuration 12 coaches ( including 1 First Class coach and 11 Deluxe Class .‘_‘“‘ Jém (d.l MJJ US‘J d_' L\) U‘ Q—l.\ﬂJh 9 JM

coach )

5.Max. Operation

Speed R00km/hr w". gt : }@ IwLJ‘EB@EHBBBEE@HHB%BH%

B6.Trainset Length 304m ifafajafnjs n e A A Aaa aoadooad
L - EEREREERE mAWABNEEEEEEEEREEEEEEELEL
ength«G25M ( Leading CarG27M )

§ .

7.Coach Dimension Width.G3.38M

Train Frequencies - 2 o
H Th b f heduled trai th High S d Rail t ill start fi f M
Height«G3.65M ) (i, PO GEg7 (57 GIEEiam (Hamn T T Coems @ e CHeeEs 6 1277 (e Fey 6o Her =)
direction in year 2033,
First Class«G2 +2 { 4 seats each row ) J— 4o
8.5eat Abreast v S . e Peak hour .
Deluxe Class«32 +3 (5 seats each row ) i =] (et trains per ‘_,JJM
lk per day per direction -
Line A | Line B Line C fine DElITHeIElN e e
2005 17 [ 26 15 17 13 88 7
H H 1 2003 18 [ =5l 17 21 17 104 8
‘ Forward and side view of 700 series 2008 == i 21 4 104 =
- - - s % — ! - 2023 32 [ 32 31 25 17 137 11
| i , = - A - ] L “ 2033 32 [ 32 =5) 25 17 137 11
—_ -~ i’ ssanessssnsas |’ . YA
: ’ L )

w -.-.,,,_, S ey = e TP IS Rl T YRRt . 1. Peak hour indicates the hour of 18:00~19:00 on Friday southbound and 19:00~20:00
P —— - - - on Sundav northbound traffic




Discourt rate: ’ 2% : g yg LS J \SMJQ JG"

Technology Option: Current HeavyHaul Current HeavyHaul

AssUMPTIONSS:ingIe or double track: Single Single Double Double Uﬁ". (CJ‘J JS J:‘A )Jlﬁ ‘;J jh es‘ J: 3 (.fJ s JL)

~

Freight car type: Steel Steel Steel Steel Al ‘4 L el s "S‘ > K) Yu

Signal system: Semi-ABS CTC-ABS Semi-ABS CTC-ABS =) LfJ . Lf ‘3 st‘)"’ ‘)6-" < ‘ﬁ *

Station—to—station interval, km: 10 10 10 10 - . € ‘ S’ ..I :s )

Length of sidings, meters: 850 2,000 850 2,000 Ao Qe 7o $IA Sl Slyoe =

Train length limit, meters: 750 1,600 750 1,600 :"’ V) ‘"”é‘)s o0/ ¢Y a3 Y

Freight trains/day, both directions: 30 36 100 120 - JJ ‘4 “e » A) w

Maximum axle load, tonnes: 20.5 30.0 20.5 30.0 - s “w . .%0 2 .

Average capacly, tonnes: 50.0 94.0 60.0 94.0 vy S el Yo ¥ & asd X U.‘.‘ L

Average net tonnes: 57.0 89.3 57.0 89.3 - PO . . - .

Average are fonnes: 22.0 26.0 22.0 26.0 e Ay alldU 9 da alld L G

Average kilometers: 700 700 700 700 -

Average roundtrip speed, km/hr: 10 10 10 10 _HM‘ Y . ? 3 Y’ . ?

Average loads plus empties, per load: 1.4 1.4 1.4 1.4 - . " - s L\

Average coupled length, meters: 11.0 16.0 11.0 16.0 ‘J JM LJAJAAM HAJuA S (6 ) A

Variable train crew cost/train—km: $0.20 $0.20 $0.20 $0.20 - ] s

Variable maintenance cost/car—km: $0.02 $0.03 $0.02 $0.03 . 2 r
=Variable Tuel & locomotive cosyMG TR $2.00 $2.00 $2.00 $2.00 - "

Other variable costs/MGTKM: $040  $060  $0.40 $0.60 Db alla 5 oless Claglia U jUad S 0

Fixed annual train meet cost/route—km: $0.00 $0.00 $0.00 $0.00 Z -

Other annual fixed cost/route—km: $1,000 $1,000 $2,000 $2,000 .44,)5&,-6 dﬁﬁ e JL.‘ %‘ ¢ \JQ E 94

Investment/freight car (1,000's): $40 $50 $40 $50 . R .

» 5 ” 4 3 'y

Ve ToEsToNE T 000! ST ST eIl (g Ly Ld) )5 a8 hghi ;3 g saa L Gl B

Cars in fleet/locomotives in fleet: 40 40 40 40 ” " - . o ‘ [

Economic life of cars, years: . 20 20 20 20 _ML).A,A QgJW\ \).-)9 S Odjﬁ‘ J A\-&ﬂ

Economic life of locomotives, years: 25 25 25 25

Proposed investment/km (1,000's): $0 $112 $500 $724 FIG. 2: COST/NET TONNE, DOUBlLE TRACK

Economic life of proposed investment: 40 40 40 40 diss. 1o Ehif oy '__'fu' Ll i

RESULTS OF ANALYSIS: ol

Net tonnes/year both ways (1,000's): 30,397 83,814 101,323 279,381 8l - Current Technolooy

Car capacity to tare ratio: 2.73 3.62 2.73 3.62 7 ;

Car gross tonnes/meter of length: 7.45 7.50 7.45 7.50 RS

Car capacity tonnes/meter of length: 5.45 5.88 5.45 5.88 s

Car tare tonnes/meter of length: 2.00 1.63 2.00 1.63 A= " Heavy Haul - 30t, 1600m

Car investment/tare tonne: $1,818 $1,923 $1,818 $1,923 [y

Average loads and empties/train: 68 100 68 100 21

Average loads/train: 49 7 49 7 Mk \4

o

Average gross tonnes/train: 4,276 8,979 4,276 8,979 ) 5 120 s 240 S5
Average net tonnes/train: |< 2,776 6,379 2,776 6,379 e



HSL TYPE SPEEDS RADIUS D I E

P
R MIXED  250/80kmh  5100m 65mm 80mm 50 mm ‘_AJ ch‘Aﬁ °~* csuﬂ‘
” ? I3 *
2 4

et PASS  300kmh  335m 170mm 150 mm
: 23 5 Ay Ly jUad o) 3 cddad g3 ol A (K ‘m
INGOLSTADT MIXED  300/100kmh  4085m 160mm 100mm 130mm 2 ;) s 5 ‘ I= (M0 e ‘J‘ &J Jii g d“;‘J
A ) siaa Alaa ) AS Lladia Aol 1) (algiid gdaa ) gia
MADRID . . - 3 v N
aris MIXED () 270/100kmh  4000m 115mm 100mm 85 mm Agad o Ll agla jUad Cie pu A S A 3 gaaa
vy PASS  350/220kmh  7.250m 140mm 60mm 60 mm e U
aS Ay e Ll A G gaaa (Gl il 5 (a5 YL Sy gea 0w
BARGELONE MIXED ~ 315/100kmh  6000m 125mm 7imm 105mm ', , . b € i RENY v
° -
e etod 2o, ¢ et capaci) ba 8B ASh a3 50a el g9 o 1 9 Akt ¢
as metho O INnCrease transport capacity .« *
to increase transport capacity in one train -&u.'.“ o= ‘J

3NS5 5y Al (gla el S 5 53 ) & s hghad jom

QQJMQJM&*?\}“\Séﬁ@bd\duﬂb“bb&&,}éﬁ
LB Y o) b S il gy jSagh€ )+ v Jacegia

adia JULB 13 ¥+ + Jaun e 6y

-Scat capacity : Sﬂl

The maximum speed is 240 km/h.

Series E1/ @Imlmlmlmlﬁ m‘m‘mlmlmlg N

-Scat capacity : 1,229 onger configuration ) * &
PAS gl Ay 3 gdia Cala (gl W s 3 ) ek
A RS [P [P I e — ek ek ek ek ek N PR  * 2 2 v 'S é 3 - Lod

ek e, ¢ 5 o s ptys (5b U8 a0 e L) L sl puens
- Seat capacity : 1.634 .(Uh: largest capacity worldwide for high speed trams) - h .@ .'.. - e - 3 - s ) .:' - : .
- Operates as S~car configuration during m a;..u ) . d i G o J‘ ‘J s c le LSJQ JM ‘:& : i JJJJ ( ..gw)h

Series E4

%lg/ Ridership, Operation, Access Fees . . . T
oo o oy 3 €I (g il Sl 5 AS Ly g ) aa e R o)) (A e
AN S A 2 p g&JMM@@J\JM@QQQLﬁM

o) 00 ) glala (g b sla R g (ISl

Paris-Montpamasse

A train at 200 km/h eliminates
7 train paths at 300 km/h
==

—=

TGV in 537

[ L1
[=o

Tours -Montlouis

Train paths eliminated by a slower train

NnNorthbound

m Paris, France June 25-29, 2007 s L =
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Speed:
Design of the line
Trainset supplied

Passengers:
In 2003 (start up)
In 2010

Operational Headway:

: 350 km/h
: 300 km/h

- 80 millions/year
- 120 millions/year

- 3 minutes
Trip time Seoul/Busan (by HSL) :

115 minutes

Complete High Speed Line (HSL)

SEOUL-BUSAN 430 km
Number of stations -7
Maximum gradient : 30 %o
Number of tunnels - 75
Cumulated tunnels length : 190 km
Longest tunnel - 18.4 km
Cumulated viaducts length : 122 km
\
i

— 1992: First proposal
— 1993: Choice of preferred bidder

e June 1994: signing of the Core System Contract

e The Client, KHRC:
Korea High Speed Rail Construction Authority

e The Contractor, KTGVC:
Korea TGV Consortium (13 members)

Progress
of the Project Major Dates

e 1994 Signature of our Contract
Creation of EUKORAIL

e 1996 Re-scheduling of alignment
and civil works in two new
phases

e 1999 First official run on
the test track

e 2000 12 French trainset FOB
delivered

e 2001 Test track completion
First Korean train

e 2003 Seoul-Daejon completion
® 2004 Seoul-Daegu completion
e 2006 End of maintenance services

mmmm  Phase A
=== PhaseB
A
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New inter-modal terminals
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E & S — Station (Effective & Speedy Container Handling System)
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> Operation Network :9100kn : Ci 2 motor. C:: 72182t trailers + 2 motor cars)
» Number of Trains : 680/day »OI0SS Weight ¢ /20ton b " -
(of which Container Trains : 431/day) »Maximum axle weight : 12.5ton - M "m e@ a L] w ﬂ
» Volume of traffic : 22.6 billion of ton-km » Total output(1 hour rate) : 3520kW
(of which Container : 19.8 billion of ton-km) » Maximum running speed : 130km/h

» Volume of Container transport : 4.3 million/year

» Container transportation : 86% of transport volume > Loading containers : 28 of 31ft containers ‘5 u JM ¢ ° Jh. u. % @.G J (é ‘ ﬁ Jﬁj .w“‘ u..

in ton-km »Operating time : 6hour] Ominute(560km),
» Average journey length : 900km Scheduled speed : 91km/h
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History of Speed Improvementini JR East Shinkanse
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Shinkansen Technology Exportation
Prominent Features of Shinkansen-based High Speed Train

1) Light Weight Carbody (0.508 ton/seat, 1.65 ton/m)
=> Low energy consumption, low noise & vibration

=> Less track maintenance Distribution of Expected Adhesion = Setring for Brake Force
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Less probability of wheel slip/slide,
tread flat
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Slip Frequency

17 - 19 March 2008
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M‘)A Japar M‘JJ
a b
1970 1 300 593 1 145 696
1975 2 744 431 1 820 848
1980 3 964 263 2 963 679
1985 5 572 840 3 552 753
1990 4 154 755 4 568 368
1995 3 705 370 4 634 106
1998 3 699 051 4 400 512
1999 3 649 666 4 340 247
2000 3 691 457 4 351 063
2001 3 654 632 4 344 137
2002 3 600 781 4 293 367
2003 3 607 031 4 312 327
2004 3 600 959 4 321 847
2005 3611 450 4 411 441
2006 3 644 295 5 937 921
2007 3 704 351 4 569 869
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Table 2 : Marginal cost of transport infrastructure

usage in 1998 (SEK per vehicle) - Source : S CONVERGENCL‘ IN CHARGIN LEVELS AND CHARGING REGIMES
Track access charge Locomotives <105 kmvh 0.0063 Chpot ) - '
105_135 anh 00076 - 1arging regime: case S\vedcn
Freicht Wa |>1 35kmh ggggg ' Social cost of accidents (SEK perggrain-km)
reig gons lg:;:z;empty 0'0003 Hospital Human Total - Number of Cost per
: expenses and |value id rain-K
Others loaded/empty|0.0026 Drodieton = | ol e
0.0006 Fatalities ;ols.‘f‘(:)soo 3 700 000 4015000 " |36
Passenger coaches radial axles 0.0025 _ . - | m000 # -
stiff axles 0.0035 e Tt e e
Multipleuit sets ~ <10_t/axle 00008 isncju:iess S B e G 73 o e
: : >10t/axle 0.0027 Less 7000 15000 . |22000 |34
High speed frains 0.0035 serious . s =
Charge for use of electrical per train-km 0.17 e
equipment per tonne-km 0.0002 ~ s il : . . . Bewmeil)
Charge for use of signalling per train-km se | —@uic -  eSipin he Rty of e 21 Cenry
Charge for use of per wagon 4 Y4
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Ton-Km in the US By Mode
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Future freight trains Maximum  Maximum  Maximum length,
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Qualified freight trains
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