AR U3BusT oy3 £q pejjIuIl odm
eTdsSTD JOo sJequnu STATIJIRAUCD oy g
*STTelep JFurtwaejutr jJo sduels
9U3 uaym peoceldss Sg PTHROYS SW(Ts ¢
“paJaype
asnp aday £4T0TJ208T2 01118 posne)
-T2 uado jo A31pTuny

*SpUTH
3utuany Jo sJdequnu 9y3 AQ pI3IuIT
aJe LeTdeTp JOo sJsqunu |yl ¢
*9PTSING WOJL] mwcﬂpgmﬁm pesN
. *ABM 3UO
£1U0 8T uoTgegyod =897 Jcl ‘Aerdsip

T £ TISUS
fq psousnrul £9TOT9SETS WIT) A9 JUYITJL 2Yy 18F 07 SUTY SWOS PIsN ¢ it a
posnEd S8TqnoJdq JO A31TTqTsod auo sy ¢ -pakeTdsTp mm 510! -fe1dstp UC STTUM
. ‘SWITJ Uo S3UTK SU1 UG SJ49799T pajuldd ATUD 2 £370Taq007e sunsuoo oq dasy <
pegutad ATuo uorqemtojur Keydsip uey 7 *gqaed ‘pocy auwos Suryind Jo uolg
-gqJed oTgeACW SBY 3T J0J ‘ATJBTnded sTqRAGU mmm 11 J0J ‘RiseTndad -BJI9PISUCD B poslu SaUTyS unsg
paJatnbad ade JUTUESTD pue BUITTC podinbad aJge BUTURSTC DUE BUTTTO 7024Tp_BuTAT2084 s0eTd 9us pue
SB yons sPuTNo9yD pue SdURUSJUTEW T | S yons sSuTHosUD DUE SOUBUSIUTER T | SSeujylTJq STy Jo ederd yong |
‘SBJoUWEd CIPTA PUR SeIsUeD
Jo suTTy woa} ut eaep and uey ‘¢
o TOUTY
TEad 9B AJIeSS505U Usym UCT3
-BUICJUT AJIBSS909U J8JJO UED g
‘DISTASI
ST mﬁzvmmom 2UTy UL cmmz monw
89 uo AJTS®S STTIRISD ABTASID
Jo a3usuo syl mamoom ug) oy
*AT93J] DIARTASTP 2G uUEd
gaeqqeu otydead pue sJslleT
J07 ‘paggqImrrua ST Aeydsip S9TISK
UC UOTIRWIOIUT JO SWNTOA BUL ¢
‘Teued 4eT] OuC oXew 07
ATSnonurTiuco pauTquWos 8q UEd
. *USTSJ8AU0D Jo BwT3 &yl qdeoxs T ogqTun JOJ ‘UOTIBTTEISUT JO
: o : pstinguco JeMod 0TJ108Te SS9 ¢ | 80B msw pue osn o ssedand
-fqroedeo RerdsTp spTM £37 Ag uorgTsod ‘peoerdad ATIses 8y} 03 JuipJoooe AeTGSTP Ul
. Butgyzes. eyl o3 pue esodund syl o7 pue hmﬁmﬁp&mg.mpm s8uTk ‘STTERIOP uo 18s aq ued €0ZTY SUIWJIo] '3
Butpucode 198 aq ued ozTs AeTdSIp &YL 7 erdstp mo Jurdueus oyl 1y 7 . +gqded
*8JNOTOD (PUNCJIB) MOBQ PUB BJa3187 "SJNOTCO (punoJd) oeq pue Sas83qel | BuTAOW OU UJTH SOUBUSIUTRW
AerdsTp JO SJNOTO0 JO BOTOUD 287 1 | AeTdSTp JO SJINOTOD JC 80TOUD 8adj | w sga7 Y3IM 31T BuoT sdesy |
"SeuTy ,0l x| 3Tun ferdsTp "SSWTY ,0f x| 3Tun AeTdsTp | "JTBY AQ psonpad aq [T 8JIT 30

JO UOT30W JO SJBAUNU 8U3 I8AQ

JO UOT30u JO SJBQUNU dY3 JBAQ

ssswYBTIA) S0y 0L x 1 Inogy

y33usT DpeyEwlsy

*paZueyo
3q 03 ST Le1dsIp oy3 STTUM MG| Inogy

G ANOGE UOTSIBAUCO 3Y

(ruo

sJe S30p T USYM) MOL 3nOqy

(3Tun § Jad)
JaM0d oTaqoeTe -
Jo uotadunsuc)

Ol eqy

JORL 3nogy

(*ss9u3y8TIq BTPPTU
Jo JTey sT ,G0) 06l 3nody

a18ue
TensTA JO quUsIXY

*9PISUT
wolg 37T ST 3T _J0J .mthQWHU gmmmmﬁgn
- ‘JeeTo sexew JurldIT .ydnoJtul-Burssey

*5PIEIN0 WoaJ mcﬂpmwﬁﬁ
ay3 AQ poduUsnoTIUT Yonill AJSa
ST S89URSTO Y3 UyBnoyl Tiek 831D

- gEBUDPJEY USTY €2T JO pue
mcﬁmuﬁemumamm 891 JO 8sneoeq
43Ty ST SSeUlYBTIg Byj 3nq
‘SUCT2OUTASTP JNOTOO UC spusde(

hmmmgpmoﬁom
sSauquATIg

~gurqurad £q epew ST DUNCJE HoBq pus
sge330T AeTdsTp uT 95T0YD JNOTOO. 9314

. “Burqurad Ut WOHonu.mmLh SARY
SINOTOO NOoBQ DUE sJ8199T Aerderg

*SAnoTo2 dJdou AeTdsTp 03
mﬂmﬂwmoa 1T SONEW 30D BSUC O3UT
fATYo Q97 2 ueyy_=Jow Jurqand
‘IoAsK0y -s8ueap ‘HMOTTRX
‘UssJdp ‘psy S® yons sputH g

sanoToo Kerdstg

ﬁom.stv WTTS Jo Ya8ueT eu3 o spusdeq

. R : s8uTm
mgﬁzasp.%oLmnesz.m:p.comvcmamo

| Pa33TWITUR

satun - fetdsTp UT
SJ9QUNU STQTAISAUO)

L rpunode yaBusT -

Wz Xz 38UST wnWIxew of waQyi GIpTA

X EEQQ[ Y3BuST WNWTUTW WOLI STGRTTRAY

-mEQO@-WUNEG YIPTM WUDQL-WuOs GaBue

S wmQQ@-wuSh YIPTH  WEQL-Wu(9 y3susT

Wirf % Wy
CUI9A x WIOH
EEﬂ.@ b4 EE.:@

S0P 9l X3 ¢ 8
S0P GL X3l ¢ §
83°P 91 X9l ¢ ¢

gq1un AeTdsip Ul
SJSGINU - FUTFISAUOD

e Hsogﬂquoaucoo.mcﬂuonucooﬂﬁmm:

i pra0 AeTad B AQ PRACW. JOZOU 9SIAASI
'® J01010E £109B304 B AQ DafuRyD 3q.09

CgTr KerdsTp U4 USY3 ‘UDGIME BuTyopoadde
T UBYa0 YO3TME-0J0TU B £g peqoalep 8q
03 ST quTod 8yl ‘JspJo 2yj 03 JUTpJIOoOy

"SPTSUT 198 SAmeT qusosadont(] £q 317 o9
©} pUE SUTTJ UTYITH 491987 UATH PBTTOL

: . rUOTYR304 10701

" kg uoTsJasauce AeTdsTp JUg] Jayqcue
. Je1Je ouc usTTEJ ST JurM. Jaddn
yces cmsm ‘ATTEOTIJISA DPUB ToTTeJded
ut gnd Buteq Aq pJaeoq AeTdSTp suUo
peUTQUOD aJE ‘US11TJM BJE 81813971

. _ - PSIIBAUOD
mﬁ.wuov;dm“xzm 40 S10p 9§ X9l
Jo Aerdsip o1ydeJd e J0 189737
g ‘S10p 9| x 9| pescdmcd JO
83TUN PAUTQEOD JO SdBJINS B UD

ferdstg Jo susoy

‘8Q° 03 9J2 SWnJp Jes0T pue J8dd(

3 e . .moH>mv.Houucoo 81T pue
_J9TTOJU0D pIeog AerdeTp Jo Uorjeasdo
ugswly Burqaedsp € ,uTBJ] BYL WJOJUT

‘03 ‘(adky uoTades O SATUN JO BUTQUWOd -

'Aq) paeoq feldsSTp B UY3ITM pasodwo)

UTWIOJUT UDTUM UC *‘sButn oMl

.:oomncm maﬁw mcﬂuhmnmv

WIOJUT 07 DOUTQUOD aJde sdA3 J87J4eAUT
201 sqTUn AeTdsTg C90TAD Moa Hoo

g41 pue JaTT0JI3U0s toTqedado Aeydsip
2 ‘paeoq A=TdSTp B Y3Ta pesoduo)

‘paeoq AeTdSTp oY) JO.90TASD

uoTgedado TOJIUOO B pUE BUTY

Butquedsp sutely 9380TPUT 01
pJecq AeTdsTD B ‘S90p UITM 9POT(Q
Bury3Twy 3T B YITH pesoduo)

pcmaumwzwm
Jo uoTstq0duo)

adf1 uotaden

odR] J87J9AUT

sdf] (@E7) °epolq Bura3Tuy 3UBT]

wo31

6 —17~6—-18

sadfl € Jo uosTJdedwop juswdinby |°z:9 o1q=l

adAl uctaden y adA] Jsjaeaur ‘sdil gl Jo :OWﬁgmnEoo

¢ ~9



Table 6.2.2 Comparison of each static display

Liquid Crystal Display.

- Plasma Display Pahel

Item Light Emitting Diode. : CRT (Cathode Ray Tube)

Composed with a light emitting diode with .| Composed with dots combined thrdU%h .. | Composed .wit dots combined by the radiati- | Composed with a telovision receiving
Outline of dots, a display board fo indigate trains' | shutter process caused while the liquid- on caused while the electric dischargings | deviee in order to inform trains' depart-
device departing time and_emergency information, | crystal moving, a display board to inform . | by geon'gas. audlsglay board to inform : ;n§ time, general information, emergenc

and of its controlling device. such as destination and of its controlling| trains' departing time and emer%enoy . inforpation and so on by the fluorescen

' device. o g information, and of its controlling device. radiation of the cathode ray tube.

By its self radiation of light emitting By the lighting inside when the liquid B{.thelradiation caused through the Bg the electronic beam radiation made on

geani of dlode. crystal is used as the shutter. electric dischargings of gas. % g fluorescent surface of the cathode ray
isplay : : ' : ube.

Display colour

Green, Red; Yellow, Orange(mixed colour of
red & green).

The colour of the filter put in front

Orange

An{ colour is available using 3 basic
colours of light.

The
composition
of display dot

The size of one dot is ¢ % and 2 LED of
green and red are combined.

16
DD
5 [m
P Va
ANPANY)

The size of one dot is ¢ L.

. £
va_ZRR s
ALY

K T
_ vy

One dot forms a

quadrangle of each side
lengthen 3mm. i

F§1tgg5
L]

3 029

RGB

00

.3 1'mm

Composed with total 256 dots of 16 dots
length and 16 dots width.

Composed with total 576 dots of 2U dots
length and 2U dots width.

Composed with total 2160 dots of 16 dots
length_and-135 dots width, and the display

Example of the tub of 22 inches.
The disp1a¥hboard_1s composed with 256X
S.

Qutward size of 1 unit = 96X 96mm Outward size of 1 unit 126.6% 126.6mm { of & letters makes 1 unit. 220 dot e control circuit and the
The ) Display board size of 1 unit 96X 96mm Display board size _ 100.6% 100.6mm | Outward size of 1 unit 150 X 760mm | electic power supplying circuit are insta-
composition The control circuit is set on the backside of 1 unit - _ Display board size of 1 unit 79 X 67dmm | lled on the space made at the backside of
of display of the unit. . The control cirecuit is set at the uEper The control circuit is set on the backside | the display device.
units and lower side of the unit, and backside of the unit.
of unit can be passed through the light .
of fluorescence lamp. ' _
The A panel is composed with units putting Units can be put together on four sides, Units need some space on four sides in One information is disglayed on one
composition together on four sides with leaving no but with some space necessary in between. | between. cathode ray tube. About 8 sets are
of display space in between. disposed on line vertically.
panel
The size of
display
?%v1c§_ .
WO liines- ) 3400 2.286 s j.—390
each line has t 2.309 1 somitn o P [,__673 |
24 Letters- gE ' ' gﬂ i T i T flj—— e E:[

display board)

Ononn0O000000o00000000000

Recognition
and 1ts
distance

The rate of contrast 1:25 over )
Distance: about 30 m {with reflection
prevent filter)

The rate of contragt 1:7.5

Distance : about 28 m ]

This device makes the rate of contrast
lower, for inward lightnings pass through
the polarizing plate.

The rate of contract 1:25 over
Distance: about 30 m

White 100: 1 over, adgustable freel
Distance : 3-8 m at 22 inches with
on line vertically

g sets

Visual angle

About. 130° (Basic brightness reduced by
half at 65° )

About 120° (Basic brightness reduced by
half at 65° ). - .

About 120° (Basie brightness reduced by
half at 65° }

About 120°

Estimated
length of 1life

1 X 10° hours (Brightness is reduced by
half)

5 X 10" hours (The rate of contrast is to
be one fifth of the first rate)

3 X 10" hours (Brightness is reduced by
half)

About 3 > 10" hours (accumulated working
time}

Electric power

About U80W (while all dots are on) is to
be reduced to leas one third while usual

About B8OW. Almost of the slectric power
18 consumed to installed electric tubs.

About 5T0W (The display unit of 8 letters
consumes about 32W when one third of it is

About 100W.

consumption information is displayed. on.}
The LED and its control circuit de not Has necéssity of replacement- of - | Control circuit used semiconductor is not | Control circuit used semiconductor is not
. require ordinal maintenance, for they fluorescent lamps for lighting inward. | required ordinal maintenance. required ordinal maintenance.
Maintenance are. semiconductors. : Control circuit used semiconductor 'is not Meeds c¢leanings, for dust is easily
required ordinal maintenance. adhered by uaing high voltage.
Letters and sentences can be displayed at | 1 unit displays 1 letter, theré is space | The display should be laid out with care, | Letters and sentences can be displayed at
. free position. Some location can accept between units. Dots can't be chosen by for each dlsplay uses 1 unit of 8 letters | the free position. Information is dlﬂﬁlay—
Diaplay high- bright LED units. 3 colours display | installing location. Has a possibility of | and it has rather wider space in between. ed on several lines, for number of letters
function for is available. conversion of ‘letter part to ground part Dots can't be chosen by installing ' is limitted on a line. Free colour varia-
words and at the location of wide angle. - location. tion can be applied to the letters and the
sentences , back ground.
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6 -~ 3 Features of Eleetronic Ihterloekiﬁg Equipment

(1

The relay-interlocking system {RRI type) now employed at New Delhi
Station was planned by ﬁhe Indian Railways, and cohstructéd a
decade'agof On the other hand, A new electronic&ihteriocking
system (SSI type), also developed in India, is nqﬁ being tested

~at Brar Square. In ‘addtion, the introduction of another

{2)

electronic system (GEC type) has been authorized at Badli. If the
existing relay-interlocking system of the New Delhi yérd_is to be
modified by intrédUCing the 88I-type electronic'interlockihg
syétem, it should be done when the yard undergoes drastic
modification of its track layout. Which will take place at the

modernizatidn of the New Delhi terminal.

Economic merits of introducing electronic interlocking:

The electronic-interlocking system is comprised of standardized
hardware and software. The hardware consists of micfdcomputers
and the software of a relay-interlocking function program
applicable to every stationyard. .The conditions particﬁlarﬂto'
each yard, in terms of train operation and of interlocking
switches and signals, are input in the form of data to be
processed. The concrete economic benefits of the‘electrohic

interlocking system are as follows:

1) Inspection/mainktenance methods can be sténdafdized and even

automatized resulting in lower maintenance costs.

2} The connection of electrical wires on sites can be minimized, so

that construction time and cost can be reduced.

3) Modification of interlocking conditions can berperformed by

modifying the software alone, meaning additional investment can

be economized on.

4) When some of the hardware is'deteriorated, it can be repalaced by

common electronic products. With the general téndency of hardware
getting cheaper, a further reduction in the costs of

construction/replacement can be expected.
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5) Equipment of the electronic interlocking system is smaller in
size than that of the relay-interlocking system. The size of the
building and machinercom to house the system can be expected to

be smaller.

(3) Technical Merits o
At a large terminal; train operations and passenger information
shbﬁld be céntrally dontrolled. The introduction of the
'eléctronic interlocking system would greatly contribute to this
Qentréli?ation. However, with the conventional relay-
interlocking system, unlike the electronic interlocking systenm,
it is technically impossible to achieve the following:

— Automatic determination of train routes or shunting locomotive
routes. ‘

— Automatic inputting of train operational status to a train
operation information systen. _

— Provision of_train operation information to a PIC systen.

(4) Functional Comparison Between Electronic and Relay Interlocking
Equipment
The followings are the main functional differences between the
electronic and relay interlocking equipment:

i )_The train route on main lines énd station lines are set
automatically by inputting the desired train number, while the

- shunting route for rolling stock is automatically set by
inputting the shunting route pattern number. The shunting route
of rolling stock can also be set aurally.

it ) The railway schedule necessary for the automatic route control
is built-in. For this reason, schedule preparing and
correcting are required.

i } The interlocking functions are all analyzed by the necessary
software and combine with the site signal through an input-
cutput relay. CTC or the eslectronic equipment which displays
passenger information can be combined with this electronic

apparatus.
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v') ‘Maintenance locatlons (rall 01031ng and 31gnal stopplng, etc )
can be controlled with ‘the electronlo interlocklng equlpment to
1mprove the’ safety of malntenance work and to stave off the
automatlc routing ‘into areas where malntenance is being
conducted. '

) The VDU dlsplay control board is used in- pléce"bf-the
conventional "panel type ‘control board for man- machlne
1nterf301ng. - _ '__"' _ ‘

vL) The operatlng information which the electronlc 1nterlock1ng
equlpment controls,_such as present traln sltuatlons and train
operating schedules é¢an bé'p?ééenﬁéd:at each location in a
statidh;':Further,'the’train operating'situatibné'fof any lines
oan:bé”pfeSented”at each location th}dugh the electronic
interlocking equipment by combihing'uiﬁh the train operating
control system in the lines.

vi ) Motion monitoring of the main parts of ‘the electroniec
interibcking equipment and site signal apparatus_is 6arried'out
automatically using information such as the operating records of

~operators or maintenance workers, control output records and
accident records. This informafion is submitted when an
accident occurs or when requested by the maintenance manager or
operating instructors in the center. ' ' ' |

Table 6.3.1 shows the functional comparisons betWeeﬁ the
electronic interlocking equipment and the relay interlocking
equipment, ' S ' -

Fig. 6.3.1(a),(b)shows a diagram of system comparisons between
the electronic 1nterlock1ng equ1pment and the relay

interlocking equipment.
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Table 6.3.1 Functional comparison between the electronic

interlocking equipment and the relay interlocking equipment

- Ttem

Relay interlocking.
equipment

Electronic interlocking
equipment

Operéting control for
train and Shunting
‘schedule in a station

Manual control

Built-in operating achedule
for trains and in stations

Chaﬁgelby Depértment

Manuval control

Correct schedules

§ order or instruction
3
| Sequence control for Manual control -+ Control of setting :
2| station works : (schedule for sequence of starting route
=0 station works) + Control of route setting
2 : - between competitive regions
~ - Control to avoid deadlock
& — , -
£ | Control of train oh * Automatic receiving of train
@ | lines number from CTC or
- neighbor station or automa-
= tic display by train number
P accumulation system
bag - Display of train number by
= tracking trains
=1
Z | Transmission of + Contact with a starting
=~ | operating informations displays and broadeasting
" : : apparatus is possible
» Safety broadcasting can be
done for trains appreaching
the station
+ Operating conditions can be
provided at each location in
a station
-Setting and restoring | Setting.and + Automatic setting {(can also
routes restoring manual operate manually)
operation
Ej Interiogking Relay connection Software method
P - :
| Countermeasures ‘Addition of a time | Sherting of track circuib by
S | against problems such | indexing relay rolling stocks (Checking
Z | as a track short for the correct change
& | eircuiting in track circuits)
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Item

Relay-iﬁterlooking
equipment

Electronio intebldoking
equipment -

Monitoring abnormal
operation of site
signal apparatus

Manual monitoring

+ Constant and automatic:
monitoring :of equ1pment
operation -

+ Monitoring control response
{(Control- against automatica-
11y .when p01nt cannot ba
converted Ve :

) guiqojlalug

Rail closing, stopping
the use of signal - .-
apparatuses and opera-
tion of rolling stocks
for maintenance

Manual” control

(Fitting attention|.

cards and.adding
caps for levers)

Control to invalidate route
setting to designated regins

. where -track circéuits closed -
except for maintenance cars

+ Control to invalidate the

setting of relevant routes

for .equipment which use is

prohibited

Route ceontrol for malnte~

nance rolling stocks

Control of operating
and motion history

Juxtapose obstacle
monitors

Lamp displaying and printing’
of operations and information -

Control of accident
information

£e[al FU1¥apU1 BWEY B JO UGTIIPPY

Cbntrol of acci-
dent information

+ Lamp display and .printing of .
accident information

« Signal instructions/infor-
mation for maintenance
regions can-be provided .
through the teléephone line
(Laying remote monitoring
equipment).

Man-machine equipment

Panel type control
board

CRT Type display control_board

Interface with CTC

Relay contact:

‘Electronic level/relay contact
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Fig.6.3.1
{a) Relay Interlocking

! Central crIC : gnvﬁbnitor
. equipment : !

I

Equipment

. room . .

Station CTC
- equipment

i

Interface
relay rack

Manual route :
setting | Relay
- rack.

Station monitoring

Console. = equipment

—————— < | | Interlocking
. function

Obstacle monitors

signal, track circuit,
point, site equipment.
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(b) Eleotronic Interlocking

equipment room -

Ogerating plan for

rain.
Settin
manua

routes
operation

Starting, finishing ;
m

work o

[Manual control}——*

Printer

Dperation of
information monitor

}_ﬂ_

aintenancel

—
—
Operating
condition
of train

 Contral CTC |

¢ equipment

o~

" { Statien CIC !
: equipment :

processor .

: Monitor-or -
! remote monitor !

I

(D combination function
with .CTC .
Schedules control function
@ Automatic route-setting
control . o
@ Interlocking function
@ Maintenance control

function
ete.

t

i

Interface

signal, track
[01rcu1t point, ]
site equipment.
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(2) System construetion
Figure 6.3.2 shows the system construction of the electronic

interlocking equipment. The following are the functional

features of the'equipment.

Honitor

Station CTC Site bransmitting C—
) and receiving Schedule memory
equipment equipment R location

Display - Display - Displaying Broadcaating
conbrol board gontral board equipment equipnent, for
for monitor information, ete.

T — I

Pata channel

| A. type channel {

ik el

;r—““‘*“—15
B type processor :
Data channel in T !
atation :

Aural input-output ‘ ey
iounlt ! { Relay rack:I

Safety broadoasting —ﬁ Equipment room - { Equipment room

{ equipment :

Route request switch ———~ - e

{ ‘ ] Field

‘Site equipmenk, track cireuil
point, signal

—-— Pattern request -—— Patkern reguest

oL | switch : ; switeh

: | Swebting unit for | -— Sketting umit for
Site equipment, track circuit : train number ; ; train number
point, signal

_— Safety broadcasbing -— Safety broadeasting
; equipment : equipment

— Route request ~—— Route request
! switch ; suitch

Fig. 6.3.2 Diagram showing system construction of electronic interlocking eguipment
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vi )

vi }

) Dlsplay control board: A colour graphlc dlsplay with hlgh
'sen31t1v1ty is used and a schedule memory is used to sbtore the

" basic: sohedule printer built-in to the dlsplay

Display for monitor: ThlS dlsplay can be used at any location
where the monitorings, such as the trains presnntly on llne and
the operating plan for tralns.-ls deslred, _ ‘

Data channel: This is a bound (64kbits/s) data channel which
combiries the electronic intéflooking equipment with equipmeﬁt
it is used in stations which require data lot of transmitting
informations or rapid fespOﬁsé, like the display control board.

Optical fiber cables are used to construct the 100p

Pattern . request switch: Thls is -a setting unit teo input the

-operatlng pattern numbers from a work site when rolling stocks

of the typieal shunting in multi routes are started. This can
also be carried out with the display control board.

Setting unit for train numbers: This is used when a train number
newly made up is set_ffom the site.‘ The display control board
can also be used to set a train number.

Route request switch: This is used when a route setting is
réquired for a train on a line (including’'a train at a station),
and is set according to the starting line number. It is;also
possible to use the display control board.

Safety broadcasting equipment: This is used in a station to
make announcement safety when a train is approaching the
station.

Data channel in a station: This is a.simple and low cdst data
channel (8,800bits/s) which combines the electronie interlocking
equipment to the route request switch ete, scattered in a
station, and constructed as a loop. _

Site transmitting and rgceiving equipment: This is used when
site transmitting and receiving are dore auntomatically between
two neighboring stations on a non-CTC line. An automatiec system
can be used by previously inputting the train arrival sequence
on the display control board.

Aural input-output unit: This is used when a route setting is
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aurally inputed from a site using radio equipment.
Moniter: This is used when maintenance information for the

electronic interlooking equipment is monitored and collected by

_instructors and others, who input the information remote

moniﬁors.whioh are connected by the railway telephone line to

central monitoring equipment and a personal computer.
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— 4 Train Operation Informabtion System

U) Nece331ty for 1mprovement

The traln dlspateher for each sectlon is responslble for oollectlng,

recordlng, Judgxng. and transmlttlng 1nformatlon concernlng train

cperation related to the Delhi dlStrlct and relevant lines in the
present train dlspatchlng system

However, the present means of communicating mainly by diépatch.

telephone (omnibﬁs type} makes it difficult.to rapidiy collect

information over a broad area on such disruptions as traln
scheduling problems and to rapidly transmlt instructions for
restoring scheduled operation.

It is forecasted that train operation wil become even more congested

with the increase in number of trains and their speeds, making

rapid and suitable train operation more and more diffiecult.

On the other hand, the construction of a train operation information

system for the Delhi district has already begun. Of course, 1t is

important that this is expanded to each relevant secticon in the
fubure and that these relevant sections be organically combined with
the Delhi district. _

Therefore, it is necessary Lo improve train dispatching by

introducing the new information system described below, taking into

consideration the above-mentioned operational background.
Fundamental improvement policy .

1) Adjust the present system to the train informatién system béing
constructed for the Delhi distriect. Clarify the conditions for
combining the system in the Delhi district and the systems of
each relevant sections.

2} Install RRI, Panels, or S8.5.I. at rélevant stations.

3) Install a train number inputting terminal at each branch-off
station for trains going from relevant sections to non-relevant
sections.

b)Y Establish a control center at each relevant seetion (Tundla,
Ambala, Rewari, Shakaranpur, Moradabad, Mathura, Jakhal). That
wil} 1link up with the system in the Delhi area.
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5) Utilize the microwave circuit being planned for the transmission
:.1ine; two to four channels for the microwave and two channels for
the underground cable.
6)'Usé'the_real time process for processing and displaying
_ information on train operation.
{3) Conditions for linking .up CTCs
1).Antomatic inputting of advanced train informaticn. Only advanced
train information for trains arriving in the Delhi area is
manually inputtéd from station terminals (VYDU) in the CTC of the
Delhi area, but advanced trains information for all trains
starting from and arriving in the Delhi area will be automatically
inputted by linking up with the CTCs of the connecting lineé.
2) Designation of advanced train information
Linking up the CTC for the Delli area with the CTCs for the
connecting lines will be done using train numbers (advanced train
inforamtion}. ' .
3} Decentralized base systenm
Hhen.either the CTC for the Delhi area or a CTC for a connecting
line stops functioning, the remaining functioning one will not be
.affected. 1In other words, they will function independently. At
present; terminal station lying on the boarder of CTC and non-CTC
areas must have advanced train information inputted to make the
system complete.
4) Decentralized file system
Along-with the introduction of a decentralized base system, train
diagrams (Yearly, seasonal, daily), are not kept in one place
(centralized) but decentralized. This result in restoration after
an accident being fapid and smooth.
(4} Composition and functions of equipment
1) System outline
In a control center a train operation display board will indicate
the status of all trains within a particular dispatcher's area, so
that he can always grasp the situation of those trains.
Furthermore, an automatic diagram recorder will be installed to

relieve the instructor from complicated manual works. Also,
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information display equipment for:train operation; with funetions
”such'as a train delay -time display delay alarm; traih'number
chaﬁger} and train tracer will be 1nstalled to inmprove train
operatlon management _ :
On the other hand, each stétion'ean get all the .dnformation if
needs by installing only the‘ihformation.displayISQuipment for
‘train operaﬁion, which cah'input change- or ellmlnate train
numbers. Moreover, main statlons ¢an improve passenger travel
sefvice by installing and combining other display equ1pment with
the above mentloned 1nformatlon ‘display equ1pment for train
operation. (see Table 6. b1
2) System consbruction
. Figure 6.4.1 shbwa the relationship between the information systenm
for train operation ‘and other relevant systems. The‘funcfions of
each compornent are as follows:
a ) Central Processor-
(a) Logical unit
Signalling, rail and séhédﬂling information are inputted from
--the train number'conneotor,_transmitting-uhit,”operator
control panel, and floppy disk. Aloig with the calculation of
delay time, making of train diagrams, train number control,
and train trécing,'all data that is to be‘displayed i=s
outputted at the transmitting unit, train number connector,
and terminal equipment.
(b) Transmitting unit
Signalling information, rail information, and handling
information for the train number transmitter, etc., are
inputted through a CTC central ioop and outputted to the
logic unit and train number connector. Furthermore, necessary
information is inputted from operating trains, the train
number connector, and the logie unit and outputted to the CTC
central loop. ' '
(¢) Train number connector

The shifting and control of train numbers for a section are
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(d)

conducted by inputting rail signals and train numbers from the
transmitting unit and other equipment.

Train information input unit on other lines

_ Extraction and arrangement of train information are conducted

{e}

(£}

b))

by inputting information transmitted from the input unit.
Shared unit

The shared unit displays and monitors the operations of the
central processor and designates the operabing mode. It also
creates the standard time for the system.

Printer

fbnormal conditions oceurring in the central processor and
schedule are printed out by the printer.

Operator control panel

The operator control panel changes the data of the central
processor by monitoring the copying and elimination of
scheduled operation times. Thén, it makes the necessary
eorrections and has Lhem recorded in the processor.

Clock

Delays are calculated with the standard clock, which corrects

auvtomatically the time via a Lransmission.

3) Fundamental functions

The
are

a )

b))

ma jor functions of the information system for train operation
as follows:

Displaying present train location

The number of trains located in an area 3 stations and 4
sections from Lhe center of a designated station are
displayed.

Pisplaying delay time

The number of minutes a train is displayed for trains
{up/down) between two stations at a determined time at the
destination station.

Displaying trains being searched for

When a train number is designated by an operator at a control

panel, the name of the station where the train is located and
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d)

e )

t?

‘number of minutes=if-it late are displayed.

Displaying reasons or causes for delays

Wiien a train is'délayed by ‘an accident the reasons bhfoauses
and the estimated tine needed for reatoration are displayed
by manipulating are central equipment. |

Schedule data'processihg _

Thé basic schedule and témpofary 5qhédule-($equeﬁce display
data of train numbers, turnaround train number data, starting
time data and train number data [ numerals and 1 Charaéter])

are ihputted from ocutside, stored, monitored, displayed and

"changed.

Schedule editing _
This function can be used to prepare the temporary diégﬁam

using the basic dlagram and prepare’ tomorrou's or today's

operating diagram by referring to both.
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b - 5 Fundamental Functions of CTC

System and code composition are shown in Figure 6.5.1 and Table 6.5.1,2,
respectively. '
{1} Concept of intergrated operation
1} Monitor cyele _
A poiling frame is transmitted from the center to each station.
ir théfe is train operation information at this time, the relevant
polling frame for adding this information is transmitted.
Each statioh selects. necessary codes and the relevant stations
transmit display information to.the cénter. When the center
finishes receiving the'display frames from a relevant station, the
center transmits a polling frame to the next station and this
procedure is repeated..
When the bénter does not receive a displéy frame for a certain
period of time after transmitting 5 polling frame, the center
tranamits the polling frame that displays all the information of
- the relevant stations.
2) Control cycle
When_there is control iﬁformation, the center transmits control
ffames via a control cycle afﬁer the completion of a polling cycle:
Each station then receives and selects its code, with relevant
stations carrying out control registration while transmitting
their control answer frames to the center.
Each station returns to the polling cycle when the respective
control answer frames are not received after transmission of the
control frames)
{#) Fundamental functions
1) Central equipmént
Manages cycles
. Inputs and outﬁuts information of automatic route control
equipment, mbnitoring panels, etec., via the central loop.
Supérvise loop control at the same Lime.
Character error detection

It calculates via inspection the number of times reception codes
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are unacceptable and'the number of timesfa station does not
transmit. '

Built-in redundancy
Ihcludés'a backup system so reception or transmission can be
carried out in case of a main system malfunction.

System changing o '
Can. change from its main to béokup'system Via”a*sﬁitching
circuit. o . _

Sysﬁem“ehanging for statibn equipment'and circuits and
-judgément of -their functioning ability
Whei there_is a continuation of misprints at'afstétion,:it.
instructs said station's system to ehange Lo its backhp.. if

- there are still misprints after wurds,.it.changes'td é:détOQP
circuit. If this does not work, the station is judged as unfit.
Furthermore, when a control answer canriot be receivéd.from a
station, even after_a'ceftéih'number‘of control cycles_are
executed; it judges the station's control as unfit. (The detour
circuit is then manually or automatioaily changed.)

+ When the central equipment is accessed, or when a station's
equipment or control is repaired, the center transmits all
control information to the related station.

2) Station equipment ' _
When a pbllingIframe-is'reoeived from the center to a related
station, a display frame is prebared and transmitted.
When the frame received from the center is a control frame, the
station's relays and controllied and a control answer traﬁsmitted
to the center. '
Displayed contents are periodically inputted and stored.

+ Code trunking system
Station equipment (trunking type) renews each frame received
from the center to transmit to the terminal and renews each
frame received from the terminal to transmit to the center.

Built~-in redundancy
Station equipment transmits and receives with a backup system in

case of malfunction.
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+ System chahging
The equipméht changes between the backup and main systems via a
switehing_circuit.' '
Track eirqhit display )
Designated track circuits éan be diéplayed as having no trains
on their lines (and vice versa) upon a power outage by

inputting informabtion for such a case in advance.
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Fig.6.5.1

Frame construotion S Start code
- For basic band
5 Header | Information For FH and PH
‘Conslruction of infornation
Folling header
Step 0 i 2 3 [} 5 6 7 ] 9 10 11 12 13 14 15 16 ~ 23
Kind Station number Other information CRC
Content ¢ 0 02" ~ 25 2" ~ 23 1]
) L] L 1 1 ] I i 1 1 ] 1 1]
Maxinum byte number for other information shall be #5.
Control headsr
Step 0 1 2 3 [ 5 6 T 8 9 10 11 12 13 1 15 16 ~ 23
Kind Station number Control code CRC
number 1 2
Conkent 0 0 2° ~ 251 2° ~ 2| CH|CH| O O
i L H i ] I L] [] 1 I3
1 CH System change-over control: 1 channel
2 CH System change-over control: 2 channels
Control code
5tep 0 1 3 u 5 5 7 8 9 10 11 12 13 14 15 16 ~ 23
Kind Station number Group Control CRC
number Content
Content D 0 1] 29 ~ 250 2% ~ 2%
1 1 1 1 ] 1 ] ] 1 1 1 1
20 25 26 27 28 29 30 31 32 -~ 38 39 4o 41 ~ 7
. R. C

Control Content
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Rig.6.5.2

Control answer

Step | 0 1 2 3 4 5 6 7 B 9 10 11 12 i3 4 15 16 ~ 23

Kind Station number o " CRC
Conkent 0 o0 o |2° ~ 2200 0 0 0 0 .0 [
) q 1 1 L 1 ] 1 ) [} 1 L 1 1
Diaplay.header
Step 1 2 3 & S % T- 8 9 10 11 12 13 14 15 16 ~ 23
Kind " Station number Display code . CRC
number Sy| FL{ C L
Content ¢ 0 o | 2° ~ 281 2% ~ 22|k | K | RQ|FL
L 1 L 1 i 1 L : )
8YK - Bervice system diaplay
FLK -+ Inferior diaplay
GCRG - Control request
LFL - Inferior elrcuit display
Control code
Step G 1 2 3 4 5 3 T 8 9 10 11 12 13 14 15 16 ~ 23
Kind Station nurber Group Control CREC
humber Content
Content 0 0 0 20 -~ 28] 29 ~ 21
1 I t 1 l 1 1. - 11 ; L Y
24 26 26 27 28 29 30 31 32 2~ 38 39 40 H1 ~ Tyt
CRC
Control Content
I ] 1 ] 1 3 i 1 1 1 ] ] 1 1




Table 6.5.3 Integrated performance

Item . _ Performance or rating Remarks -
Logical Qpeféting system - Program préoessing
Opefatihg system _ .Pollingmn_“mm“
Synthonous.system | Frame synchroni;ation

Code inspecting system CRC *

Code transmitbing system| Basic band FH P Y
information transmission | transmission| btransmission
Transmitting rate for 1,200 b/s 1,200 b/s 2,400 b/s
information 2,400 b/s
Code format ) RZ isometry NRZ isometry
Number of controlling stations Max.63
cenkbral 1 X 10° hours or more
Reliability equipment
{Average accident interval)
Station I X 10% hours or more
eauipment

¥ CRC generating polynominal is equal to X® + X7 + X& + X + 1}
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Table 6.5.4 General eleotrioal characteristies

Item Unit | Performance _Remarks :
116 2,800 b/s
Standard code width s e R
833 1,200 b/s
Clock pulse CMHz  [11.9808 +°5 x 10-' and
' 10.0000 * 5 'x 10-'
_ Logical unit Direet voltage (DC) 5 % 5%
Operating — ' — : i
power source -|- v . + 20%
voltage Relay Direct voltage (DC) 24 _
' ' : ' BRI T}
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_Table 6.5.5 Trahsmitting characteristics

Input-output impedance

Item Unit Performance Remarks
._Transmiﬁting 1e§e1 0 or more
_ ‘Standard 6~ 25 Raise 6db for
- Receiving e dbm - transmission
level | Lower limit -21 and loéwer 3db for
receiving
Non—operating -37
| Line . At the time of space| 2,100 * 10
frequency |~ Hz -~
At the Etime of mark 1,300 + 10
F : E— _
~Transmitting level 12 £ 3
: :" : { Attenuate line
1 Standard 0 ~ -25 transmitting
M | Receiving dbm output level with
- level | lLower limit ' -35 2db unit
-Reqeving level moniteoring ~340 or under
Modulation and % + 15
demodulation distortion '
Transmitting level 0~ -3 Attenuate line
P ' dbm transmitting output
Receiving"ievel' 0 ~ -hgo level with 1db unit
M
'Carrier:freqdenéy Hz 1,800 -
Q 600 * 20%
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(1)

'Study on Fixed Time Control of Railway Crossing

Introduction _
A study was conduoted on a system for railway cr0551ng control_
that would ensure a fixed warning time in spite of dlfferenoes in
Erain spéeds,'by_ealéulatihg ﬁrain.épeéd detegfing the opéfatibn

of track circuits. Specifically, track circuits each of length 1

~km were installed on the 7 km section in front of afdrqssing to

1)

2)

(2)
1)

identify train speed, and warning time was then calculated.
Through the study,- it was détermined'that: .
If the train decelerates 0r'acceierates on the 7T km séction, the
necessary warning time will at worst be flfths the scheduled
warning time. _ _ '
In the case of some low-speed tralns, the neoessary warning time
is about two times the scheduled value. On all trains other
-than those mentioned above and those with a maximum Speed of 160
km/ir the actual warning value, can be limited to approximately
1.4 times the scheduled value. . o
As a second step, a study was conducted on the effect on warning
timé of a gate signal system which changes the biock signal
from red to.gfeen aftef cldsing'the ¢rossing. Track circuit
conditions were the same as in the previous study.
Crossing Warning Time with the Gate Signal System
Qutline of Facilities
The following are the locations and signal colours under the
gate signal system. (Refer to Fig.6.6.1) |
+ Braking distance of traiﬁ is within 2 km on every type of
train. )
Four aspect-indieation (R, Y, YY, and G) can be made using
the 1 km track circuits. '
In ordinary operation, braking starts ét the YY Signal,'aﬁd
the train stops at a point in front of the red signal.
When the crossing is open to road traffic, the block signal
at the croasing is red. It turns to a colour that allows re-

starting, when the alarm starts and the crossing is closed.
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* The clossing gate is. lowered at a specified time (to the
second) after the alarm starts.

‘Under these conditions, the crossing warning time is controlled

using train information obtained from track circuits.

km/h |
160

1401
120-
100

801

S0 .
Crossing

40 - . . : G G G
B P T;
204 ' ' G G G Yy Y

Thm & Kkm Skm 4km C3km 2km Lkm
Track circuit
{(7T) {8T) (5T { 4T) {3T) (2T (IT)

° [ [ 1 [ [ I | |
- ) Y87 S6 35 54 S3 52 S lSO

. Fig. 6.6.1 Arrangement of Track Circuits and Signals

2} Study Items
Under the gate signal system, a train stops in front of the
crossing if the bloeck signal at the crossing is red and the
crossing is not closed. (Here, it is assumed that back-up
systems such as AWS will function perfectly.)
Accordingly, it is nol necessary to study the warning time
required for the safe disruption of the train schedule. The
following items must be studied at this point.
a) Warning time for low-speed trains under normal operation
When a train reaches the block signal S; at the the border of
sections 2T and 3T, the crossing should have already started
warning and begun to close.
Accordingly, the minimum warning time realizable would be
inversely proportional to the speed even if fixed-time control
based on train information is attempted. This requires

sufficient confirmation of the effeets of warning time
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b)

3)

reduotlon with respect to low-speed trains.

Warnlng time reserves with oon31derat10n for 1rregular1t1es in
train operatlon‘ _' ‘

Diue to errors in train’ speed calculatlon on’ 1 km track
¢ireuits, delay can oceur, wlth respeot to acceleratlngf
trains, in'changing the indication of the block signal, Si,
from YY to G. If measures are taken so that the block signal,
S,, indicates G at an earlier time, in order to prevent the
problem described above, the crossing warningﬁtime will
increase. It is therefore nedeséary_to study how much
uarnlng time reserve is required.

warnlng Time for Low- spned Trains in Normal Operation -

When a train reaches the_block signal 3., thercr0351ng should
have alréady started warning and should have begun to close.
Otheruise; the train must decelerate because the plock signal S,
has not changed from YY to G. The warning time is at a minimum
when it is designed so that the block signal S; changes from Y
to G at the time the train reaches the signal. Under the
precondition that the train is being operated at a constant
speed, the minimum warnhing time is obtained using the folléwing

formula.

T aiai = 2km/v + to
v : train speed
‘to: time required from the start of warning to the closing

of the crossing
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1)

Table 6.6.1 . Train Speed and Crossing Warning Time

Train Speed Tmini(s) Tmini(s) Tmini(s)
{to= 15s) {to= 308) (to= Uba)

-160 I - 60 75 " g0

I 130 70 85 100

105 87 102 17

90 95 110 125

75 111 126 141

50 159 178 204

From the above tabie,'it has beén determined that:

+ When bthe time from the staft of warning to closing of the
crossing is 30 seconds or less, the warning time, for trains

running at a maximum speed of between 90 km/h and 160 km/h,

can be reduced to 120 seconds (exception: 126 seconds for
trains of 7% km/h);

+ To decrease the'warning time to 90 seconds or less, it is
necessary to make t: about 15 secondé even if the trains
'operated afe restricted to those with maxiﬁUm speed of 105
km/h to 160 km/h. |

Wafniﬁg.Time Reserve with'Consideratibn for Abnormal Operaticn

A stﬁdy has been conducted on how much warning time reserve is

neéessary to ensufe that there will be no delay in the change

of the indication at block signal S5: when the train accelerates

-The first case 13 Wwhere the time reqguired for the train to

reach block signal S: (in fixed-speed operation) is estimated by
calculating the train speed using the 1 km track cirecuits. In
this way.the error in estimation, that is to say, the delay in
changing the indication of 5., is obtained. With regard to the
three pattefns of acceleration shown in Fig. 6.6.2, the delay
in changing the indication of $: for different initial speeds
was obtained through simulation. Table 6.6.2 shows the initial
speeds when the delays in changing the indication are five

seconds and ten seconds.
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Pattern &

Pattern @ Pattern @

Crossing

\/

Initial Speed

v 1 1 1
! 1 } .
oo " : Bleck Signal S:
(5T) {4T) (37) tzT) - 1T
Fig.6.6.2 Simulation Patterns /\
Table 6.6.2 Relationship between Delay in Indication Change of
Bloeck Signal S: and Initial Train Speed
Ty?e'of train . T e of train
60 km/h - /h

Delay in v Initial speed Delay in v Initial speed
indicationi {(km/h) Patterns indication}| (km/h) Patterns
change 1 2 3 change . 1- 2 3

10< : : 10¢

10 . * 71 75 10 27 | 61 56

to= -

[ ' _ - 1

15 s
5 b9 102 96 5 58 77 72
22 5>
10< - 10<

10 # 72 75 10 27 61 56
to= -
Pl ' ol '

30 s - ]
5 49 102 96 5 58 T 72
5> 5>

10< : 10<

10 # 113 75 10 27 61 56
to= - -

I I

us s B T R S —

5 52 138 g7 5 58 77 72
5> 5>
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(3)

2)

From the results shown in Table 6.6.2, it has been found that
acceleratibn, even from ldw speeds will have no influence on
trains, if the ﬁarning starts ébout five seconds earlier than
usual. For example, in the case of a train with a maxinum

- speed of. 160 km/h and with good acceleration performance, the
delay in change of the indication of S. will be live seconds or
less, when to = 30s, even if the train speeds are 49 km/h, 102
km/h, and_96 km/h when entering 5T, 4T, and 3T, respectively.
Accordingly, a warning time reserve of about five seconds is
considered appropriate to prevent delay in the change of the
indication of S: when the train is aécelerating.

Conclusion

A study has been conducted on a system for controlling the warning

time of a railway crossing utilizing train information from 1 kn

track circuits. Case involving the gate signal system were taken

up, which to the following findings} )
If the time required from the start of warning to the closing of
the crossing is 30 seconds or less, the warning time can be
limited to 120 seconds or less, for-tréin with maximum speeds
of 90 km/h to 160 km/h.
Even when the train is accelerating under irregular operational
conditions, the sufficient time reserve, required to prevent the
influence, of delay in changing the indication of the gate
signal on the train is about five seconds. The % seconds

increase in warning time has no affect on the above conclusions.
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~ 7 “Simulation on its. Performance Characterlstlcs & Expandablllty of

" Passenger Informatlon System in New Delhi Statlon

(1) Items on 51mu1atlon
1) Types of data link control procedure and Ba51c transmission
~2) Estimation of transm1351on rate, transm1551on délay time and data
proce551ng ablllty in terms of such varlables ag volume of
: transm1331on data and number of termlnal
(2) Prerequisite’
i) Electrical indicator
a) Dgpérture board 19 units
b) Arrival board 2 units
2) Announcement facility -
a) Loud speaker 21 units
3) Platferm 16 faces
4) Number of trains 250 trains
‘near future 500 trains
(3) Data volume (Unit: character = Bbits)
1) Deﬁarture & Arrival boards {Total 26 characters)
a} Indication control information 6 characters
(Command, Classification of indicator, Group, Subgroup, Unit)
b} Indication data (Type of train,'Train'number, Arrival time,

Destinatién, Stop station, Delay time)

2} Announcement Control Equipment 20 Characters
Control information 20 .Characters
3) Console control information 16 Characters

() System Configuration
The system can be made by using the following local area networks.

1) Bus type '
This is a topoleogy in which all terminals are connected in
parallel to a single pair of wires, coax, or optical fiber. An
example, probagbly the best-known local network, is the
Ethernet. (Fig. 6.7.1)

2} Star type

This topology has all terminals connected to an active cenﬁral
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~hub that provides switching and access rights to the periphery

terminals.

An gxample is.a telephone exchange, either public or provate,

that switches terminal lines to host computers. (Fig. 6.7.2)

3} Ring type

This topoiogy is literally a ring of terminals that are
connected, one to the next. with the last terminal connected
back to the first.

Prime Computer's Ringnhet and the Cambridge Ring are examples
that have seen widespread implementation. (Fig.6.7.3)

Finally, Star type can be applied to Passenger Information
Control system in this study because it is easy to accomplish
Star Lype configufatioﬂ and its central eguipment can
concentrately control data transmission with a few different
Protocol. (Fig. 6.7.4) ~

(5) Relétion between volume of transmissién data & transmission time

1)

2)

Transmission control procedure
Basié data trénsmission control procedure {JIS x 5002)
{(Refer to Fig. 6.7.5)
Uoiume of transmission data & transmission time
Number of transmission data for one window of electical
indicators: D '
D=C. + C, (Characters)
C. =7 (ENQ ACK(2) STX ETX BCC EOT)
C, (i =1 to i Number of text)
Length of transmission data for an electical indicator with N
widows: D .
D. =N+ (C. +C)
Total number of transmission data for K sets of electical
indicators: D wx
Dix=K - -N--(C. +C,)

Hence, transmission time (T ), transmission rate (B bits/sec)
T= — + K +N-+-{(C. +C ;)X B (Sec}

K sets can be divided into the corresponding group in each
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‘platfofm in order to shorten data transmission time. (Refer to
Flg 6.7.6) | . .
{6) Relatlon ‘betusen number of termlnal and data traﬂSMISSlon tlme
(Refer to Flg 6.7.7) . |
(7) Relatlon bhetween Average Oocupancy ‘and Waiting time
(Refer to Fig.6.7.8)
{8) CPU Occupancy factor and proce531ng frequencies
(Refer to Fig.6.7.9) '

§ —57



i

e : Channel
(%) (:) ~ ¢ Terminal

Fig. 6.7.1 Bus Local Network

Central
equipmentl

\Vi

Fig. 6.7.2 Star Local Network

Fig. 6.7.3 Ring Local Network
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Passenger Information Contvol System (PIC)

Eaquipment

Windowlo 1| | WindowNo 1| Departure
Windowho 2 | - _ WindoﬁNu 2| board
Electrical Windowhe 3| - | Windowdo 3
Indicator e 1. '
Group | WindowNe 4 Windowho 4
CPU 1 : i L iy
data _ l : ]
' -transmission | Signal 2
Transmitter | Converter — . ' — .
- K Windoqu 1| =i WindowNo. 1| Departure
Windowho. 2| - WindowNo. 2| board
Windowho 3 WindowNo 3
WindowNo 4 WindowNo. 4
I N
l |
WindowNa 1 { WindowNo, 1| Arrival
Windowdo 2 WindowNo. 2| board
Windowdo 3 | WindowNo. 3
WindowNe 4| - WindowNo 4 :
! N
L [
Console _ '
Loud speaker
T A e LTJ
Announcement fl | [

Control i r[“' r]—q r]—1

Fig. 6.7.4 Configuration Model
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Main
station | E S | E| B
: N T| T3 C
Q X]’I‘ext{}ic
1 I
Sub. A ‘ A
station C 1 C

K

=

ENQ : Inquiry

ACK :' Ackuowjedge

Sﬁfx : SLaH'oIte;L

ETX: Oud of Lext

BCC :"Blbck chéck.charﬂcter
BO T_é Bnd of transmission

EBSDIC code is used.

Fig. 6.7.5° Transmission Control Procedure
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Transmission time (Secondes)

Transmission time (Secondes)
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Fig.6.7.6 Volume of data and transmission time



Transmission rate
B: 2400 (BPS)
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7 e /y/ | / e
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“4 /// ez

Nva

32 /////
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Number of group K
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/7
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LT YA
£ / /4’ e
g, /N
% //// /4'0
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Transmission rate B:9600 (BPS)

oy
Lo TN
[
-~

. /%/

VAl
T

Transmission time (Secondes)

\

o 30 4

e
3]
<

Numbef'of group K

Fig.6.7.7 Number of group and transmission time.
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Volume of data Ci  (Characters)

Volume of data and transmission time (Data will be transmitted only when
contents of information change.)
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Transmission time (Secondes)
o
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AL

1.0
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1xig!
1x10#
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50

Frequency of data for an hour (times)

Fig.6.7.8 Occ
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Frequencies of Average Message nz]O-(times/sQédnd)
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Fig.6.7.9 CPU occupancy factor and processing frequencies
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6 — 8 Communication Facilities

=t
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C station
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Fig.6.8.1 Yard Wireless
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Portable Radio (Maintenance

Configuratoin

Externsl connector

External antenna Jack

Fowd B thennet seleet wwiteh

Press-to-tadk rwiich

Teansmilter-recelver unit:

Batlery pack lock knod

radio}

180" rotating flaxible whip sniesns

Tute lock

Trlnimhsfcn-lndlhlinv LED
Earphons fack {1ide)

Volume control knob

$G_control kioh

Speaker- & microphone

R e
i battery pack

Performance Specifications

General
Frequecy range 300MHz
Number of channels

1 to 5

Power source

DC 7.5Y £ 104, 450 wmAH Ni-Cd battery pack

Battery 1ife per charge

8 hours

Communication mode

2-way press-to-talk {simplex)

Temperature -10 to +507C

, . - !
Size 165mm(H) X 60mm{W) %X 38mm (D)
Weight 520g including battery pack
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8 — 8 Sign and.Pictograph _

In public facilities, for purpose of being understood easily by
everybody, some ltems and thlngs are pictorialized 1nstead of letters.

In rallway_stat;onu for the purpose of smooth passenger flow and
guidéﬁéé;"pictogréph is mostly used as the pioctorialized way of
expresslon _ | ' ' '

As an effectlve 1nformat10n, the examples 6f éign and pictograph is

Japan are as follows:

1) Exampleé of Pictograph

Discrimination

CoffeéHShop 'Réstroom

Telephoﬁe

Guidance

Emergenéi‘

Prohibition

No Adﬁittance Naﬂémoking No Pérkihg

Direction

K
Safety
- Eégg'ggcy Nﬁugmgtigg -Wérnlng Hand off Emggﬁgncy Extinguisher
ﬁrrow

Tokyo ) Narlta Osaka’ Okinawa
SubWay Alrport Exposition Exposition
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2) Sign and Piotogfaph used in Railway Stations

© Commuter -
Traim

" Escalator
% Down

Stairs Telephone

Fécilities of
the Physically
‘Handicapped |

‘No Smokihg'

S LS TOHOKU SHIN-KANSEN )
S S ) - P8 - fhEs - 158 - BT »E
" forMOmOKA,!CHlNOSEK!.SERDA!, FUKUSHIMA & UTSUNOMIYA .

- ERFE
_ i ovAma
e THE

bW ursulNoMmiy . T




3) Pictograph used in Fukuoka City

Police Hospital Post Office
Station

-qﬁicyclé ' Na'Bicyéie
Parking Parking

-Eiéﬁétér

Ticket
Counter

Under
Construction

Exi

Fééllitiéé;of
the Physically
Handicapped

Escéiatéf

feléphoné

wémokingh ﬁ;wSmokiﬁg

Corner

Lost and No Entrance Dp Not Touch! -rhrfow“-

Lost Child
) Found - Allowed
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7 ~ 1 Tracks Installed OHE in New Delhi station
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8 — | Examples of Night Soil Treatment on Passenger Coaches in Japan

8 — 1 -1 History of Soil Treatmeni Equipment in Trains

The first installation of night soil treatment equipment on JR (Japan
Railways) passenger coaches was on the Shinkansen (high spesd-Bullet
Train) in 196U, when the Shinkansen commenced passenger services.

In the early stages toilets were equipped with tanks which simply =tored
soil with toilet flush water (storage-type). The storage-type tank
became almost full after six hours in service (Tokyo-Osaka one round
Erip). The foul water draw out operabtion after every six hours service
barred improvements in train operation efficiency.

In order to.extend draw out intervals, circulation-type (flush water is
recirculated after treatmentrin the tank) soil treatment equipment has
been in practical uée gince 1967. The Shinkansen and long distance
coaches have been refitted with circulation-type toileta, thus
prolonging foul water draw out intervals. The majority of cocaches are
fitted with the circulation-type, which is still in service today.

A few ordinary coaches were fitted with crush-type equipment for the
purposes of testing and trial use began in 1960. The s0il from the
toilet is sterilized by chemicals and crushed, then flows out as sludge
from coaches onto the track bed. However, this type had many problenms
with its complicated mechanism and the difficulty of crushing alien
substances thrown into the toilet. For these reasons the installation
of this type was discontinued and those coaches equipped witﬁ the
crush-type were switched to the circulation-type after 1969.

There are some electic car (EMU) with cassette-type equipment (filﬁer
and drain off system) for loecal service lines. These cars belong to
terminals where so0il treatment facilities aré not installed. The
prineiple of this type is to catch soil in an adsorbent filter,
filtered water is drawn out onto the track when the car stops in a
station. When the cassette is full it can be burned. This type is
preferable for light duty.

Tank size of the circulation-type differs with the type and construction
of a coach. Japan Railways has tanks of 300, 600 and 1,000 liters

capacity currently in service.



capacity currently in service.
Fig.8.1.1 shows circulation-type soil treatment system.

5 | |
- ) :
at
o .
= : ; _ . :
< I Flow Down Pipe Ventilation Fan
M Pump D | '
' : amper =
N " —J/r f\\\ Water Cock
Filter - . X

\E Soil Tank ' o
:{:} Foul Discharge

Soil Treatment Unit

‘ ? iFilterP~ﬁr4E§EaE_]
T_ :

[Watefl [ghemical§J

Flush Water

Toilet

Fig.8.1.1 Circulation-Type Soil Treatment System on the Train



8 — 1 ~ 2 Ground Treatment Facilities of Foul Water

Grdund facilities are roughly eclassified into "draw-out® and “"disposal”
systems.
(1) Seil dfaw out system.
Soil with foul water is removed with a hose. A tank water feed
pipe, Erap box and underground duct are also necessary. This
equipmént'is_usually fitted on the washing track (or occasionally
on the inspection track}. The optimum ihterval for empltying soil
tanké varies ﬁith train service hours, tank capacity, frequency of
1avétory use by passengers, chemical effect and odour. Taking
into account these factors it is.generally poésible to serve three
or fouf dajs-cbntinuously. However, it is more desirable to draw
out evéry two or three days in practice.
Fig.8;1,2'showé the soil draw out arrangement on the washing track
(2) Disposal facility
1) Diéchafge_to municipal sewer
If.the muhidipal government has already supplied a sewage disposal
pipe, foul ﬁatér from the train can be siphoned directly to the
sewer line. In this case impurities in the water must follow
sewer control regulations and /or local drainage control laws if
épplicable., '
2) Ihdependent disposal facility and river outflow

If a train terminal is located outlside the service area of public
sewer'disposal, an independent treatment fécility must be

installed and treated water can be discharged into the river.
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8 —2 Examples of Parcel Handling at the Station

These are two types of machine for handling parcels in stations, hand
driven and powér driven. Hand driven machine includes the two wheeled
pushcart and four wheeled handcart, and power driven machine includes
telpher,-elevator,'tow car , forklift and conveyer.

Parcels assorted to each direction are carried to parcel vans at
respective platforms on carts hauled by manpower or tow car on the
ground, platforms or via underground route.

As to the systems of lateral movement between respective platforms, an
overhead telpher or an underground route are the most practical

solutions.

8§ — 2 — | ‘Overhead Telphér System

Parcels locaded on carts are lifted by an electric hoist, transported
over the tracks and down onto the platform, it does not require
manpower, .

The telpher is shuttle system serving all platforms, but its capacity is
rather small. It is therefore applicable to stations with less
platforms and somewhat smaller parcel loads.

Fig.8.2.1 shows a typical telpher system.

=7

I
111131 Yulodls 133

i

R il

h |

Fig.8.2.1 Overhead Telpher



g — 2 — 2 Lift and underground rouﬁe'system

A tow car hauls parcel carts ‘from the sortlng area to. the llft “The
11ft can- be de51gned with a capaclty of two or three carts if necessary
“On the platzorm the cart- .can be transported by ‘hand or tow car.,  It.is
posaible to design ‘the -doors of the 1ift to open on the opposite side at

“the platform-level for_ease of loading/unloading carts.

Handling Capacity of Lift G
Assuming oné cart carries a load of 600 kg,.moﬁing cycle of lift (stop
undérground' - unloéded cart out- - loaded eé}t in — up - 'stép
platform - 'loadéd cart out — unloaded cart in — down — stop
underground) is four minutes for a one cart 1ift, five mlnutes for a two
cart llft, handling capacities of ‘1ift at each platform can be
caleulated in the following manner.
(I)ILift for ohe cart. .

60min/hour

: X 600 kg/cart = 9,000 kg/hour
4 min/ cart S . I

(2) Lift Tor two carts

60min/hour

: —— X 600 kg/cart = 14,000 kg/hour
5 min/2 carts . : ' Co

The 1ift gystem is capéble of handling 1argé ammounts of parcels anﬂ is
suitable for large:statiqhsu There areidifferendésﬁéﬁd-inequalitiéé in
haﬁdling parcels betﬁeen each platform. The optlmum slze and quantlty
of 1ift are deflned by train operaﬁlon schedules and seasonal_
fluctuation. A ramp is recommended for undergrqund route access in
order to avoid bottle necks and to enable a tow car to haul several

carts at once.

Fig.8.2.2 shows a typical lift and underground route system.



o Lift Platforn / |
0 ] N ] e
B },_ !. _ | : - J i _Ij::gj.

Fig.8.2.2 Lift and Underground Route




Table 8.2.1 Camparison of Lift and Telpher Systems

Lift and Underground Rou
te System '

overhead Telpher S&stém

Construection

Number:of Cart..
'Moving:Manneh-_'
Number.dfPla%gérm
Stand;ﬁy Pdsi#ion
Cart Oberaﬁer

Construction Cost

Station Scale

platform

reinforced cohiercte

. (underground)
1 ~ 2 |
condurreﬁt’geﬁvibe
pore than § ~ 4
ﬁhdefgfdﬁﬁd'and/or
either ride-or hot ridé
more'éxpehéive'due to

underground route

large station

steelﬁsﬁr@cture'

) (ovérbridge}

:shhttle'sérvice

1éss:thah.8 ~ 4

platform

not ride

more- economical since
underground construction

is not necessary

medium/small_station




The followlng mechanlcal equipment is also applicable for parcel
'handllng

(1) Tow, Car o _

A battery or gasollne driven vehicle for towing parcel carts.
'_There ‘are two types of car, i.e.; towing only and towing with parcel
. Bpace. |

{2) Carrlage Cart

A four wheeled wagon for carrylng the parcel from sortlng area to

unloadlng area. It can be towed by hand or by tow car.

(3) Forkllft c
A power driven vehicle with forks for carrying heavy parcels and
pallets . It can be powered by battery, gasoline or diesel
dependlng on the 31tuat10n

f4Y Pallet _ _

_ Thié-can be used for through transportation in order to save
1dading/unloading time and energy at parcel vans. There are two
kinds of. pallet . Skld type and -box type.

(%) Conveyer
A conveyer can be used for sorting incoming parcels and loading and
unloading-the parce1 vans. Fixed type or semifixed type is usually

- used for sbrting, and portable type for loading/unloading the vans.



8 - 3 ‘Examples of Meehanlcal Car Washers for Passenger Coaehes ine Japan

Washlng the eiterior of passenger eoach is usually performed manually
‘and reguires muoh labour and tlme. Installatlon of mechanlcal care
washers has:bedomedpopulaf‘ih order tO'SQVe'lébor_and increaSeﬂtrein
rotation speeds Washing and keeping the cdaeh-body3cleah is essential
lto passenger SerV1ces, but workers dlsllke it; and if a regular washlng“
procedure is not followed, dirt tends to bulld up. The meehan;cal car
Washer‘has_edvantages'of‘séving Lime and'labOUrfae-well*aé-indheASEdi
woker safety. _ _

The maln elements present in the dlrt are ferric oxdles, eahBOn,'ddst
mud, oil and ‘fat. The degree of dlrtness differs with bare metal and
painted surfaces and depends on running dlstancesy trains speed and the
aree of service. '_ ' : o

There are various washing methods. 'The'suitable errangement of edUipment
should be designed con31der1ng the number of’ cars to be washed’ dally,
washing cycle and train operation schedules. The early type of
mechanical washer was the water injection typei'The disadvantage of
this btype was that a lot of water'was required for waShing“the goach
and that water containing- detergent leaked 1nto the coaches as ‘the water
injection pressure was rather high. Recently the rotatlng brush -type
has been commonly adopted. The type of ‘brush is determlned by the body
shape (upper and lower parts of car elevation) and it is p0331ble_to
design divided brushes in order to wash the coach side more efficiently.
There are Lwo methods to wash the body : brushing with water only, and.
with water and detergent. However, it is-easier to remove dirt with
detergent. The most difficult materials to remove with water only are
mainly the ferric oxides, oils and fats which become strongly fixed
during =service. | |
Coach sides should be kept as flat as possible without unevenness er
obstruction in order to make brushing more effective.

Typical mechanical washer arrangements are shown on Fig.8.3.1 and
Fig.8.3.2. And Fig.8.3.3 shows an example of c¢ar washer layout at the

terminal.
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+ One way (thréugh) Washing_with a distance between detergnet

spraying and rinsing with water to allow for detergent reaction

time.

"+ This arrangement-is sditable for large terminals as long as the

necessary distance is available.

8 — 11




A
/Erush /s‘aier Spray Detergent Spray

s

e—————t> Ipward
G Jutward

ERITIE ]

Fig.8.3.2 Two Way HWashing (ReciproeatinQIWashing)

{Remarks) ‘
Train moves in one dlrectlon through detergent spray and in

opp051te direction through water brush.
This arrangement is su1tab1e where a shuntlng track is

available al the end of the washing track, offers better washing

results, and occupies less space.
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Fig.8.3f3 Car Washer Layout at The Shinkansen Terminal

A tyical car washer complex arrangement of one way (through) washing is

“Bhown in Fig.8.3.4.
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8 — 4 Air Conditioning System
The air conditioning sysytem is comprised of the following elements.
(1) Chiller package unit with compressor, condenser and evaporétor.
(2) Chilled water pump
(3) Condenser water pump
(L) Cooling tower
{5) éxpansibn tank
(6) Chemical water treatment assembly
{7) Air handling unit
(8) Grilles/diffusers
(9) Chilled water, condenser water and incidential piping
{10} Control panel
(11} Air duct

(12) Thermal insulation

Fig.8.4.1 shows schematic diagram of Air Conditioning system.
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Economie Analysis

Estimated Cost of Increased Rolling Stock

Table 9.17.1

(Rs. in millions}
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Prices in brackets show economic prices.

Note



S°61 - 5781 §761 §°61 §°61 € 61 61 S°61 §°81 - §°61
Stivrest SL4566 gLeves LigPll 95891 8Y5Y891~- SOZZIVI-  POESQO1- QElTEe- grhoge-

Z1555%

S9ZZ7TL §eeges LISY9F - 9ZL0FC 08g912 0
9983, 62699 RAYTAS 8LSLK T06LE ¢

- TEERRL WLESSEY . GTRITS T FOLERE - IGLPST i

0

o

0

¥Z628E PYSISZ - V9TI0€Z - BTEEST eEpLOT ) 8
§98F9z . .LEFIEZ . GOUBEL  PLEYIT - zb50El 0 0 0 0 o

o

0

0

£6LLI9 . T96228 6918iy  T0Z6EE 0623€2 0
LFIBVOT. 189998 512789 0RETOS PIvBIS 0

SoLVS - QSYLY ©9GS0¥ 10LEe 9v85% 0 [} [} 4
ZS¥E0T1 . 1ETpI8  Tighze - 188688 08Z9BE 0 0 b 0 9
9LI0TSE  06VZ60Z. SO8PLOT . L80LSZT  10V6E8  © 0 0 0 0

0 o T 0 o v 0 o 0 0
¥6eZ9 9L008 97868 9L62¢ © 8BTLP & i [} [ 0
G0IGT goger TITLIT QE16 S6L8 k! ] 1] H i}
s188 - 588L 08tL L1¥S 296¢ [+ 0 Q0 . ] 1]
17£88 138 L68¥L  £2189 BEBES 0 0 0 0 ¢
‘8z7708s LOLZLEY 0 BIRRTY LSEIEE 00vebZ ¢ L] ] i ]
SI¥T1EZ - LET0OZ 1,688 PPLLET 81590T. ) 0 0 ¢ 4
HmMﬁﬁw LYV LBY . yeLees 10169F g16¥5¢ 0 0 [ 0 4
'296L6¢ BIZOELL ﬂwhhmm YZZ2LES LSekiv 0 0 [+] ) Q [+
172191~ 28YEigi- PI8mlol- £9§6IL-  pyeBIY- O R S o o
Y [} 0 Q 0 Q ¢} v} 9 i+
“QT18L8E DIRLEE . ZE8L2E 018LRE 9.88L9 ¢ 0 0 i} [+]
vives YZVveES “ZV¥LES | YIYES Y¥Z60¢ 0 0 0 Q [
FECI1PY - PEZIFY .vhwﬂ¢v VELZTF 0Zigge Q 0 0 ¢} ¢

S 0 9 o b 0 0 0 0
DLORAE 020898 gL0goe 0L0898 0£8269 0€9788 09269 0£9269 ¢

0" o R 00981 0 00LT. 00768 0 00811
3667 9¥Z66 yL8081 119621 ¥S0829  9%080S  9Z6LbI  GL9IET  1£VzSg
LiviL 9E8TF1 - TLZPLT  bIEEHZ 652970  SSEEET 0 0 ¥976L1
0 - £6zv¢ - 17027  -86bSE Sgazfl  rieac 8058 £787 £5r98

BP9PEOT g9zZeLyt yo8S001 0e1ZeR 12211

§vS085 - SYPEFIT  9C06bZT  P0EL8ZI
985001  0G1ZE9  §F¥EER
P66 £661 2661 1561 9861

1

18608
561

[=2] on

L1os
i

LBE

o

{54 000

(%) ¥yIa
mmHmmcm:OJmmmqu

LIZANIE INIAYS HKIL S¥d
FoUL
$NE
1S02 13nd

WInul
s0g

1802 T3INNOSHEL

¥ondl
sna

1809 FONYNILNIVM
INORLIR
SHJ0LlS SNITICH -
. ¥UOA TIAID
RO23732L 3 TVNDIS
AIITIOVY DI¥1S3N3
LSQ2 BONVNIINIVKR

- S¢00D
43DNB5SVd

ISNIIAT ININUQA
Hiim

4410 S1$Q0) ONILYYAJO

BRTYA FDVATYS-
¥IMU1
sne

LRGHIIA

BRTY4L 3DYATVS-
SHJI01S ONITI0H
d¥0d 2 DOV UGNV
qu0m TIAIS
K0237d4L % JVNDIS
NQILYOIZI¥LO8TE

HLIA

JINIEAIIATA INBHLSHANI

(1) g08foud UOTIEAS TYTSQ MON BU3 JOJ STSATEUY OTWOUOOE 2°|'6 8TqEl



S 61 §761 §°61 §°
8681 1

§°61 §°61
£L8%

19z Leizgvr e

06LSPL 969665  9v0SSS  98.719

BSTYEOT BISLEYT 2960801 8TEFO00T BBOLLE I8E6%6 221128 SGLIGE 29kbee T¥19¢€8
i10et1d FLEITI 8E60TI1 106601 t16801 TLEHPOT 8.8686 98ESH £6806 00v98

OLTLETT EEFE8TT 9061¥1IY BIETVILT 07193801 ZELECOT goo0tzor 181886 156688 [P5E26

961LES SEBEIS 0F801¢ 0V9LBY 0FbvEd FOVGLE ZiFgsd SLEZFF QvEgT Y pOCPTY
gLyo6e £589%¢ PLZEEE - T695LC BOEOLE §8S085¢ 8905F¢E ¥PE6ZE Zi0vie 005882

FESLZE 7580185 FIIVEE iteLLs §rL0Se T650€8 gLY108 0Z81LL Z982¥L FORETL

wmmmmmﬂ LE9LGEI 2868167 FYEELYPT §0T0FP¥P1 - £8EBEBET g9L95ET £909IEl 8EEELTT E1gIE2T
0008 S1E6L 18S8L arsLL ESTLL RS- LPLOL €96L9 Z8EVD 002718

L869L91 Z104E81 561L6¢1T PETILSST 1824161 ETEZLYT geeLevl 879z8¢! QTLLEET C18Z6ET

16L108¢ LEgLILE 68TEE9E a6L8¥se 0zZ8vore LEOLEEE £10052¢ GiLebiE (3 a4 5414 §518262

0 0 0 0 0 0 0 0 ] 0
b6LZS Y6€28 PBELY PEELY ¥6E29 ¥6€29 P6EL8 FEEZ8 F6EZI YBELE
VI6S1 ¥YI6S1 Pi681 ¥i6¢S1 YZ6S1 YZBST IEAERS ¥PZ6ST PE6ST F2BST
Sige €199 s188 s18g c1ge s1ge Sigg 188 £18% S188
EETLE £EILE EE1LE ¢EILg CETLS . EElLy £ElLe EETLE PRRE S PEAYA:

mnhmqm sh192¢8 T0S808 L8B98L - ¢12L9L 90%3%L 16882L SGLYOL E86£8% Z81¢€99
6886EE SEOEEE 281¥Z€ gegote SLPR0E 60CE6Z YrI06T 08608¢ S181Le 159782

HL988T1 R AR RN €B90CTT SRILOTI 9896401 STLSPOT SPLSTOL SLLSEE 08856 EEBETE

‘1182421 £1¢5¥21 918L121 BTE061] EI18Z811 8VBLETL gL8ZO011 §O6ZLOT 8E8ZROT 8862101

0968287- FPOILYI- CLLE1¥Z- LEVSGEZ- 10810CZ- G81v22Z- SETLVIZ-

0 0 0 0 ¢ 0 0 0 9 0
0IZILY CEEOLY ZEBOLY DIZTLE BSCLOL yobee 78088 7898¢8 18688 pigiBe
2750¢ . 98¥6% g2¥168 0g88s raseL 8Z2Z8L Mwovnm Yogve YO8 iries
8LLIOS g6e0ES 0eooes 0po0ESE | Z7Y¥9¥s8 2£9991 0ELZZIE 98PETT 98%peIlT 298T1vY
G 0 0 0 0 ) 0 0 0 0 0 .
08LT12 094711 09L1713 0oL11Z 09LT12 0tZP81 . QEZVRT OEZY¥RI deIPET 0Eavel
0 0 : ¢ 0 0 0 0 0 U 0

268F 0 ¢ 0 0 SEGF ] Q 0 ]
1528¢ 0 0 0 ) 0 0 0 0 Y 0

¢ i ¢ 4 0 - EpEOE 0 0 & ¢

6¥05L2 09LTi? 09117 081112 09LTIIZ ELYE0T peEZpel 0EZ kel - 08Irel 0EZ¥RI

00 17887~
001 ¥002 £002 2002 1002 0602

L

(%} ¥y13
$¥I8 404 ADT4HSYD

LI23N38 DONIAYS FRIL S¥d
AORYL
sne
LS00 18n3

FOMyl
sne

L1803 TANNGSH3d

¥2NHL
sne

1500 HONVNILNIVH
IfiQHLIIR
SH00LS SNITTDY
HU0A TIAID
W02373L 7 TYNBIS
RLITIOY4 DI¥L03738
1500 FONVNIINIVHE

$4902
Y3ON3SSVd

ASN3dXd DRINYOR
HEIR

43210 S1SOD ONILYE340

307¥A FDVATVS-
wonel
snd

INOHLIIA

HE1VA ABYATYS-
SE2018 ONITHOH
dH0D 3 JOY QNYT
¥40r TIAID
HOJETEL 8 TYN3IS
NOILYOI4TH12978

HLIA

JON3Y3I4TQ INIWISIANI

(z) 308foad UOTABAS TUTSQ MeN U3 40J STSATBUY oTwouoeg g2'L°6 914®]



S7B1 GTBT -

S §°61 §°81 S°B1 6TE1 €*61 S'61
S0G8ZLE BRELLIY I8

1 §°61 .
SyIy  CORISTP . LPOLIVE eyIsIge TE0Z1LE 977¥89¢ BYLLEBE L¥16396¢

0¥ESII1. 0601601

“$6LOTIT . GBLOTTT  BSLOTII.  66L0¥11 . S6LOTIT  BELOTIT -66L0TT1 66LOTIT  B6LOTIT  BELOITI
066ETT - 066811 . 0B6LIT  066£i1 ~ 068ET1  066EIT  OBBEIT  06BEIT = 0B6SIT  0B6LTI

e . ey R A L T Y A L ok e o T A e W e e e e R AL e - -

.mwﬁvmmﬂ Bglyill BBLPEZT BBL¥ITI G8LYZZT - GBLPIZT .ﬂ@hwmuﬁ ,mmnvuwﬁ BRL¥ERT 68L¥2ZT

968065 S6£05¢ SBEOGS 8BE0SS  9BL0sS '9BL0SS 982055 982058 $BL0SS 9BE0SS
T28L6C - Tepest TZ8E6E TZBE6E 124141 ‘TLgE6S 128¢86¢ 13PE6E j£A: 2434 128886¢

e o i e o o ) i g S g

LIZYEE. LIZ¥¥6 ..hwmvvm....ﬁﬂwwwm LIZVRE LIZk¥S LIZYbE L1Z¥PE LIZYPE LIZVVE

LOLSEST LLT9EST - LL18EST  LLT989T  LL19891 LLYGESY  LLY9€8T  LLT9E9T  LLISEST  LLISEQT
CERLOR _EVLOR EkLe® - EVLOE thL08 LFLOS £yLGE I AV ] £bi0e tyi08

0Z89ILT  0269TLI C QZB9TLT  OZBOTLI  0Z69TLT  0ZESTLT  0ZGITLY  0ZBSILT  0Z89TLl  078STLT

ﬁmmmn&m“ gr6Se8E - 9IHSEEE 9IESESC 9z65¢88¢ 9T6588E  8264§9¢ 9265888 976988¢E 976583¢

0 . 0 0 0 G o 9 0 0 ¢
76E18 ¥6EL9 PELLS - ¥6ETY vee79 ¥6E19 FoEL9 Peel9 - p6EI9 FBLEL9
¥I6ST ¥2651 P68 FZBSIT Fe6S1 FZ651 YZ6ST YZ6651 rZ6sI _VE6sT
$188 £18¢2 S1g8 188 5128 atse c18g G188 Stes sigs
SEILY, gerLg mﬂﬂhm £eTLe CELILE EETLR EETLE £ETLY gelLE CETLY

£greos nmwmnm EEPGSE nm%mmw ELYSOY £EVSOE £ersse EEVS98 £EYSSE EEPS98
E¥LLYE EVLLYE EPLLEE EPLLYE EPLLPE EFLLVE LPLLPE EvLLYE S¥LLPE EPLLYS

gL1giel SLIgITt 9L1¢1Zl 9LIBIET SLIEIZT EIRS XA 9L181E1 SL1E1ZE gLigrzl 9L1E121

B0EO0ET §0500ET GOEG0EE BREDOET §0EQQET BOEO0ET E0e00¢1 BOLOCET EGE0GET GOEOGET

£195852- L186967- L19S83Z- ~ L19€987- L195852-

195852~ L1e¢

g o 0 0 ) 0

] 9 i 0
QIZILY ZTEOLY ZEEOLY QI1Z1LY 854L9L HOELL 78999 7858% 78928 CIZILY
gYOVEL 0IZ0¢ 3250¢ 99Yv865 8Y164 0ESRS ve8sL 9278L grove 120t
25750¢L ZP1104 05P108 919028 90928 FEILYI 9psLa1 015997 0EL2LE QTS
0 ¢ 0 0 0 ) 0 ) 0 b 0
0v8686 0 0 0 ¢ 0 9 0 0 0
0 0 0 ) 0 0 9 0 0 0
856 0 §9L8 0 9L5¥ 17129 @ ¢ 0 0
L867¢8 h 9 0 ¢ 0 zsrz 1154 3762 0kza
SLRLY 0 ¢ 0 o skzoz 0 ¢ 0 ¢
01£e8s 0 goLs 0 gLSh 996701 1802 118 2767 (324
"8¥E6I- - ZPT10S-  €69S8¥- 9L90EE-  0£1229-  88Tbb-  b60SSI- 662281  Z08G1E-  0BISEY-
610% 2107 LInz 91402 5107 viog L1017 (AL 1102 4101

(S¥ 6001 * LIHR)

(%)
YUIZ 804 ALY

LI33INTE ONIAYS FRIL S¥d
¥20HL
sne
1509 78R4

¥anul
sne

1502 TANNGSYEd

*INYL
5049

1S00 ZORVYNIINIVR
) 1OGRLIA
SRI0LS BRITTI0Y
AU0A NTALD
HQO373E B3 TVNDIS
ALITIOVA DIY¥1DB7E
1502 HONVNILNIVH

$0009
YEINISSVd

3SNIdX3 DNINHOA
ELlLA

4410 S1S02 DNILYY3LD

3NT¥A ZDYATVS-
Ronyl
sng

LAQHLIH

301¥4A 3IYATINS-
SNJ01S ONITTOH
d®0) 3 DOY ONY1
A40/ NIALD
HOJATIL ¥ IVNDIS
NOILYDIJAEE1D3TE

B1IA

BIN3YIIJTIO INEHISEANI

(g) 308foag uOT3E3E TUTSQ MON @Y3 JoF STSATBUY OTWOUODY 2'i°6 8Tqe]



I {%) ¥yIg
Nnmh mxHMmcmsoAmzwcu

< N
o n
wy i
=
—
— 1

L149N38 DNIAVS 3HIL S¥d
5620111 45031
066511 sng
£9L7221 1502 1304
958058 ¥onyL
178868 sn@
L1Z¥Y6 1509 1aNNOSYAd
LLT9EST 3031
£7208 sne
0Z6ATLI 1502 ZINYNTINIVR
975e88¢ INOHLLA
0 S¥201S ONITI0Y
. PEE79 Y408 G1412
. ¥2681 NGDZTIL % TYNDIS
198 ALIAI0¥4 01810873
£eTLe 1500 IONYKILNIVR
£evene $0009
SHLLPE FELERST
9L18121 ISNIAXT DNINUOA
§0E00ET HLIA
TLigeesz- 2410 $1S0D DNILY¥Ido
YESTEEL anIvA 3DYATVS-
0IZILh : . REEETET
2728l © sne
9C1Z8LT- LOGHLIA
9798488 30T¥A BDVATYS-
¢ S¥30LS ONINT0Y
1 dKDD % BOY QRYY
9 HYOR TIAID
S KODITEL 3 TENDIS
¢ NOIL¥OIJI¥L237d
. §79E458- HIIA
TOLVTBLE-  3ONIYILLIG INIKLSEANI
0292

(S¥ 0007 = LINR) ,
(1) 30slfouad uOT3BIS TUTSQ MaN U3 JoJ STSATBUY OTWoUOOT g L°6 9IGE]



9 — 2 Financial Analysis
9 — @ — 1 ITHRSAGIY NRIYEIS IO Y MR DI BTG PiGTecs UG I000RS T

<€ TNOOME S'l'ATE(E.\T » .

1939 1991 1992 1993 1984 1535 1998 1997 01888

Operating Profit - : 0 o0 0 0__ 787,201 538,304 704,229 1,049,038
Operating Revenwe e R NS SO [ 0. 842 LA0418 1,807,413 2,242,408
PASSENGER 0 8 0 0 b N9 LIS NG NN
Long Bxpress b 0 g 0 0 8205 I8t 13,38 - 1508
Kail Express 0 0 9 0 0 158102 199,602 . 241,282 782,873
Local - ¢ 0 0 0 9 52 TLIE - 85,089 99,063
600DS 0 0 0 0 0 713.9% 1.090,879 1,467,784 1,844,639
Coal 0 0 0 0 0 263,37 43,035 602,697 712,358
Canent 0 0 0 0 0 ana0 49,547 6L.e2 .82 .
Tol - 9 ¢ 0 0 0 193,40 232,544 311,947 - 370,31
Food Grains g 0 0 0 0 45,812 BLS9 116,266  150.9%
Iron & Steel 0 0 0 0 0 76,825 116,793  150.7%62 202,130
Fertilizers 0 0 0 0 0 4LIM BB 0581 65,299
Others 0 0 0 0 0 55,400 99,458 143,597 187,695
OPRCANINE PXPAENSE, ..o oo oo OO R OO SS0N8SILNA L0116 100,350
WORKIRG EXDENSE : 0 0 0 0 0 405,238 535,811 666,984 795,957
PASSENGER 0 ¢ 0 0 0 J2lM2 IS4 93927 929,719
G008 0 0 0 0 0 283,406 IB.017 472650 560237
HAINTENANCE (0ST fi] 0 [1] 0 0 76,525 86,535 94,640 103,142
DEPRECIATION 0 0 0 0 0 188,086 210,766 252,061 203,232
<« TAVESTHENT »> _ _
TRYESTHENT TUTAL 1,043,600 1.098,51]9 1,290,289 1,774,644 2,]15,'59 1,696,395 |,540,469 1,605,953 1,482,372
Foreign Currency Total 0 9 0 z22M 71350 9 0 9 0
Local Durrency Total 1,043,500 1,008,509 1,200,289 1.772.440 2,044,400 1.695,955 1,640,469 1,605,851 1,482,372
*NERDEMLSTATION 26,400 115,529 Z3L056 __ 460,302 __§ 5 7% 11 IS NSO WO SO S &
Foreign Currency Total 0 0 07 2204 T 71350 0 '3 e
Local Currency Total 26,400 115,520 231,056 458,188 551,072 0 6 - 0 0
CIVIL WORK 197,400 12, 155 224,308 360,145 473.898 . 0 1] 1] [i]
Foreign Currency 0 0 [1} 2,204 19,843 0 0 1} 0
Local Qurrency 197,400 12,155 24,308 357,942 454,05 ¢ 0 0 0
SIGRALS & TELODN 35,000 B 1} 80,000 113,409 1] [} 1] [t]
Foreign Curcency (] 0 1] 0 51,516 [ [ 1] 0
toral Currency 35,000 1 0 0,000 61,893 1] 0 1] E 1]
ELECIRIFICATION 5 o ,
Local Currency 3000 33M 0 6M3 T W26 INIAN 0 0 0 0
D A e e m e e e e 1 ey e et n e
Local Currency Total 213,300 46,450 117,693 189,803 236,178 167,245 114,96] 194,718 168,702
CIVIL ¥ORK '
Local Currency 155,300 45,460 59,430 136,592 157,116 135,560 86,716 156,784 11&.402
SICRALS & TELDY : i
Lacal Currency 28,500 -0 ] 12.800 33,100 lg.ﬁﬂq - . 4,060 13,100 32,900
ELECTRIFECATION o ' : .
Local Currency 7 29,500 - 0 1,063 20.41% 45,562 1,345 9,545 24,894 39,400
LAYD ACQUISITION ' .
Local furrency 0 0 51,200 6 0 18.800 14,600 0 0



199 1991 1992 1991 1984 1993 1996 1997 1998
im‘lf_ﬁgﬂf‘ﬁ. ................................................................................................................ et
Local Currency Total EYEN N 7 0 B N 0. 3 TR0 S v
CIVIL WORK ' . .
Lecal Curdency 422,960 0 3020 6.4 114098 115,000 531 58,405 0
SIGNALS & TELODN : _
" “lecal Currency 129,700 g ¢ 17,000 129,600 222,100 256,500 WUO.I00 120,000
- ELECTRIFICATION *
Local Currency 9 0 g Z815 0 74,337 16,880 30,965 0 0
T4 ACniTSiTION .
. Local Qurrency 11,300 0 200 1,700 b 2,800 0 9 0
i@_[-.i.l!\'_h__s.m_f_-'(_ ____________ 0 O
Local Gurrency Total 0 TER s Wb R R s T T TR T LT
-Salvage Value ‘
Int. During Construction 53,480 - 131262 - 205,122 353,423 513,809
<< FINANCE FRUGRAY >
FIAANCE TOTAL :
Sorroving 1,097,083 1,228,771 L.515.41} 2,128,067 2,620,758 1.806.805 1,640,460 1.605.05) 1,462,372
Repayeent 0 0 [ L 0 0 1] 0
Balance 1,097,083 2,326,853 1,842,264 5,870,331 8,600,089 10,297,064 11,992,551 13,541,506 15,025,878
Interest 53.480 190262  225.022 353,423 513,839 666,300 772,040 819327  973.681
FEMANCE in FOREIGY CHRRENCY .
Borrowing 0 0 0 2,246 12,780 1 0 0 0
Repayment 9 0 0 9 0 0 0 g 0
Balance 0 9 0 2046 - 5026 15,096 75,02  CI5.006  15.006
Interest B 9 0 42 b4l LeT6 LeI6 L8’ L%
FINANCE in L0CAL CIRRENCY
Borroeing - ) 1,097,083 1,220,771 1,515,411 2.15.821 2.556.978 1.695.965 1,640,469 1.505.95) 1.482.372
Repayment 0 i 9 0 1] 1] 0 1] 0
Balance 1,097,083 2,326,853 3,812,264 5,968,085 8,525,063 10,222,038 11,652,527 11,468,480 14,950,857
Fnterest 52,487 131,262 205122 333,381 512,578 664,434 TILOGA  BI5.451 971,803
* NET CASHFLAW - 0 0 8 0 0210649 22,870 169,063 358,520
¥ CURLATIVE 13T CASTELON 0 0 ] 0 0 210,519 -233,519  ~64.456 304,173
<¢ CASH FLOW STATEAENT >»
AWM ] LOST,BE L2770, L5541 2. 128,087 2,620,758 2,152,655 2,390,500 2,550,340 2,804,580
Gperating Brofit ) 0TI 2 530000 Tad, 728 1,049,038
Depreciation _ g . 0 0 168366 210,765 252161 293,252
Borrowing 1,007,080 1,229,771 1,515,411 2,178.067 2.629.758 1,696,895 1,640,469 1.605.,953 1,482,372
L O 1,007,083 1,229,771 1,585,411 2,126,067 2,628,738 2,363,304 2,413,409 2,483,280 2,456,033
Tnvestaent 043600 1.099.500 1,200,260 1704644 2,115,750 1,506,505 1,640,460 1,605,051 1,482,372
Int. During Consteuction 53483 131,262 235,122 330.423 513,999 0 0 0 8
Repayment 0 o 0 b 0 0 0 0
Interest 0 0 0 0 6 666,300 12,040 817,37 41681
€ash Flow For FIRR -1, 043,600 ~1,098,508 ~1,290,289. -1, 774,644 -2, 133,750 ~1,241,3%5 _ -630,389 -550,56)  -140,062

FIRR %
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<¢ JNCRAE STATEMENT »>

g ¢ nm

1999 2000 2001 . . 2008
Operating Profit L308,562 1,577,148 1,650,001 1,723,951 1,797,801 1,871,851 1,947,980 2,002,336 2,057,428 2,113,200
Operating Revenwe ...} LETLAM U208 3,208,505 3,300,810 3461006 3570400 3,693,700 3,765,807 1,871,582 2,400,077
PASSENGER 455,810 513.900 . 538,205 562,829 . 87,080  6HL937 . 36,495 642,486  G48,476° 554,467
Long Express 18,311 20,838 20,838 20,838 20,838 20,836 20,844 20,844 20,844 20,844
Hail Express 324,463 366,050 362,143 308,500 415,039 . 430487 447,933 452404 457,053 - 461,618
Local - U3,036 - 127,008 135,24 © M3.400 151,505 150612 167,718 163,18 190,577 . 172,007
GooDS, 2,201,59 2,508,498 2,600,240 2781082 2,813,723 2,965,465 3.050,208 3,M3.341 3,229,476 3,315,610
Coal 242,020 1,111,692 1,130,15! 1,148,620 1,167,089 1,185,538 1,204,027 1,221,130 1,238,233 1,256,338
Cezent 86,509 93,836 105,015 11108 N0 120,253 129,332 135,050 140,755 . 146,497
Pol . 430,74 490,158 . 521,060 551,963 - 582,565 613,768 B44,670 673,798 702,925 - 732,08
Food Grains 185720 220,448 . 203,30 26,211 258,090 270,874 284,636 297,107 - 309,358 .. 32K,608
Ircn & Steel 244,699 286,667 202,813 ©. 205,959 305005 31L3251 317,387  323.016 - 328,835 ~ 334,235
Fertilizers 160,008 14,715 118,805 123,094 127,282 131,471 135,660 139,563 - - 143,466 147,370
gthers U7 215,892 - 289,955 J02.04F 315,115 328180 1,264 353,604 - 366,083 . 378,493
Operating Epaense .. __._..___.....___] 1,368,841 1,535,240 . 1578, 514 L,E20,860 1,663,205 _ 1,705,550, L5, 720 _ 1760, 290, 1,820,504 ¢ 1,856,830
YORKING EXPENSE 927,530 1,038,102 1,083,131 1,128,158 1,163,187 1.108,216. 1,233.244 1,261,464 1,280,881 1,317.54
PABSENGER 263,12 01,704 12,42 123,142 333,851 344,579 335,248 362.899 370,500 - 378,101
£000$ §61.818 756,393 780,708 805,007 820027 851,63  BILGI6  BIB.565 910180 929,804
MAINTENANCE (GST 108,994 108,376 108,996 109,996 109,998 105,996 109,271 109,618 109,938 109,996
DEPRECIATICH 332,316 - 367,271 375,188 382,705 . 280,022 C39L303 400,206 411,851 420,844 428,939
<C THVESTHRNT 5
JHVESTHENT TOTAL 1,257,170 231,628 248,630 _ 248 630 248,630 . 248,830 - J03.B41 284,678 219,680 279, 680
Yoreign Currency Total T o 0 0 0 9 0 9 0 -0
Local Currency Tatal 1,257,170 25).528 248,830 248,630 248,630 248,630 303,841 284,878 279,660 279,680
S NDRLSTATION 0. 488 D] Qoo 8D BEL 48800
Foreign Qurrency Total 0 0 0 [i] i} 0 0 0
Local Currency Tolal L} 4,998 0 g [t} 3 24,181 4,998 0. 1]
CIYIL WORK 0 4,983 1} 1 [t} 0 0 4,888 0 g
Foreign Currency 0 0. [ 1] 1] 0 0 i 0 B
Local Durrency 0 4,988 13 [t} 0 ] [t} 4,998 1] 0
SIGHALS & TELODY 0 0 1} ¢ 1} 0 0 18 1} 0
Foreign Currency 1] 0 ] 0 ] 0 [ 0 0 0
local Qurrency g 0 0 [y ] 0 0 1] 1 0
ELFCTRIFICATION
Local Cusrency. 0 [} i} 0 0 i} 161 o .0 = 4
AOEALAREA . S S A T
Local Currency Tokal 9,500 0 [1] 0 0 0 [ 0 0 0
CIVIL WORK
Local Currency ] 0 [1} 0 ] 0 [1} 0 0 0
SIGHALS & THLIDY
Local Currency 14.500 1] ] i} Q 1} 0 0 0 0
HELECTRIFICATION
Local Qurrency 1] 0 ] a - 1] 0 0 0 ] 0
LAND ACQUISITION
local Currency 0 0 0 1] ] 0 ] 0 ] 0
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1999 2609 000 2002 2003 2004 2005 2006 001 2008

"‘REII-VB"ISECTEU\S ......................................................................................................................................

Loca] mrrmcy Total 64,000 o ] ] 0 [} ) ] ] ]

CIVIL WORK

+ Local Curra'lta' 1 1 ] 1] ] 0 ] 0 0 0

STGNALS & TRLOON

Lecal Currency 64,000 o 0 o 0 0 0 0 0 0
FIECIRIFICATION o

Local Currency ] 0 0 0 0 0 0 0 0 0

LA ACQUISITION

" Local: Currency ] 0 ] ] 0 0 ¢ 0 0 0
# ROLLING STOCK O Uy O U,

Local Qurrency Total I MR e MR M e S0 A s e, 6
~Salvage Value .
Int: During Construction
<< FIHAKCE PROGRAY 3>
FINANCE TOTAL . : . S
Borrawing 1,237,170 248,630 248,630 248,630 246,630 248,630 279,680 279,680 279,680  279.680
Repayment 0 0 ] 0 0 ) 3,75 .71 3,11 3,751
Balance . 16,283,048 16,531,678 16,780,308 17,028,938 17,217,368 17,526,198 17,802,127 18,078,036 18,333,584 18,629,013
Interest 1,085,397 1,071,558 1,087,718 1,103,880 1,120,041 1,}36.202 1,154,381 1,172,466 1,180,352 1,208,637
FINM!CE in FOREIGH GRRF}IC? :
Borrowing 1} Q ] 0 [} 0 0 ¢ [} )
Repaywent 0 0 0 o0 0 ] 1,751 1,751 3,751 3.1
Balance 15,026 15,026 73,026  15.02%6 73,026 95,026 71,21 61,523 83,712 60,021
Interest 187 1,87 1,876 1,676 1,835 1,876 1,876 1,782 1.683 1,594
FINANCE in LOCAL CUBRENEY o . _
Borrowing 1,257,170 248,600 248,630 248,630 248,60 248,630 279,580 279,680 279,680 279,680
Repayrent 0 - )] . ] 1] 0 0 0 0
Balance 16,208,022 16,456,652 16,705,282 16,953,912 17,202,542 17,451,172 17,730,852 18,010.532 18,290,212 18,569,802
Interest 1,053,521 1,069,682 1,085,843 1,102,004 1,118,165 1,134,326 1,152,505 1,170,685 1,188,854 1,207,M3
* NET CASHFLOY 585,483 _BG7.BES __ 937,670_1,002,776 1,050,887 1,132,988 1,168,893 1,233,271 1,283,969 1,323,780
» CRILATIVE SET CASHFLOY 889,656 1,751,521 2,593,100 3,697,966 4,763,819 5.894.837 7,067,730 8,300,007 9.564.971 10,914,75¢
<< CASH FLOW STATEXENT »>
CARLIN v 2,898,060 2,193,051 2,274,018 2, .3.5,5 286 2,436,558 2,517,820 2,530,807 2,694, 672,751,952 2,821, ﬁ?_'-'.
Uperating Profit 1,108,562 5,577,149 1,650,001 1,723,931 1,797,901 1,871,851 1,947,860 2,002,516 2,057,428 2,113,239
Pepreciation - 132,318 367,271 315,188 - 382,705 390,022 397,339 403,206 411,931 420,044 428,518
Borrowing 1,257,170 248,630 248,630 246,630 248,610 248,630 279,580 279,680 279,680 279,660
CasH Ulﬂ’ _____________________________________ 2,312,557 _§,325,186 1,336,343 1,352,510 1,368,67] 1,384,832 1,461,873 1,400,880 1,473,983 1,492,069
Investaent 1,257,170 253,628 248,630 248,630 248,630 248,630 303,841 281,678 279,680 279,680
Int. During Consiruction 1] 0 0 0 ] g [ 0 0 1
Repayeent D 0 . ¢ 0 0 0 3,151 3,751 3,751 3,751
[nterest 1,055,397 1,071,558 1,087,719 1,103,830 1,120,041 1,136,202 1,154.38F 1,172,466 1,180,552 1,208,637
Cash Flow For FIRR 383,710 1,690,793 1,776,759 1,838,026 1,939 293 2,076,360 2,047,146 2,129,809 2,198,502 2,262,497




<¢ INCOME STATEMENT >

~2009 2010

“am

T a0m

2016 o

201 012 2015 018
Qeerating Profit 260,050 LIS 2225104 225,90 2,208,086 2, '224' a5 'é 2. 1’2% 2,221,606 2.224 B2 220850
Gperating Revenwe 4, .9.5_2 .2.0}..5 1.0.4 A28 4, .19:4 3784, .15_4 3.2.8_-.‘5 155, _3_22'_'_ _________________________________ ]
PASSENGER GS0,057 660440 OOAD CUA48 T G05.446  GS6.44B G664 - 666,408 ﬁss,ﬁas','=sﬁs;ksa
Long Express 20,844 20,844 20,844 20884 20844 20,844 20,844 2084 20,814 20,84
Hall Express 66077 470,739 4I,33 470,733 410,739 470,138 4ILTI9 470,739 470735 470.739
) 173,436 14865 LMBE5 . 1M,865 11,865 . 1M,865 174,865 . IM,8 11485 174,865
600DS 3,401,745 . 3,487,880 3,487,880. 3,487,880 . 3,467,880 3,487,630 3,487,880 3,487.680 1,467,880 3,487,880
Ceal L212,438 1289541 1,289,541 1,280,541 1,280,541 1,269,541 1,280,541 1,289,541 1,289,541 1,280,541
Cenent 152,218 . 157,940 157,840 . 157,940 . 157,340 151,040  ISL840 157,380 " 157.340° ° 157.840
wl 61,180 790,308 790,308 | 790,308 780,308 - 790,308  790.305 790,308 790,308 .. 790.308
Food Grains 3859 M6.110 6,110 MEII0 3510 - ME.10  ME10 346,110 346,110 36,110
Iron & Steel 339,87 35,483 5400 M50 M3.403 - 5,403 C M5.403 C 245.AQ 245,493 345,493
Fertilizers 151,203 155,176 © 155,176 135,176 135,176 155,176 - - 185,176 135,076 155076 . 155,116
Others HO002 403312 4Blz 49007 40,312 43,312 403,312 48312 403,317 4030312
Operating Expaense .. ... . ...} 1,893,153 1,922,331 1,829,204 1, .9.3.5 424 1. .9.2?. 242 1,820,303 1, 3.1_9 503 _1, .9.2§ .7.2_2.__1 .9_2_9 .4_3'_5___1. _9.2_7_ _3_0_7.
SORKENG EXPENSE LG5 LI LI LIN,M5 LIWI6 LIW345 19736 LITM5 LIMMS 137305
PASSENGER 35,701 303,302 393,302 393302 W30z  393.302 39%,300 293,302 393,002 393,30
GO0DS 90,423  $8L.042 981,042 981,042 98042 08L.042  SBLOS2 831,042  0BI.04Z 981042
HAINTINASCE COST 100,095 107,781 103,914 103,837 109,925 109,954 105068 103,891 109,986  109.5i)
DEPRECIATYO 07,00 440.206 44,03 0262 46970 445,00 40180 443,08 443,105 443,51
<¢ IHVESTHENT »
EWVESIYENT T7AL, 279,660 95,100 6,820 7398 5,040 _ 2,680 112,788 30,36 0 12,8
Foreign Qurrency Total C 0 5L 0 0 0 o 2,m7 0 [} N
Local Qurrency Total 79,680 43590 682 1.3%  5.040 2680 90,11 30,361 0 1%
CNDDELNISTATION 0 T3d08 D 0 488 . 0. 00 102568 8L 0 458
Forelgn (urcency Total 0 51,518 ] 0 0 [ 22,047 0. 0. -0
Local Qurrency Total 0 20,89 ¢ 4,9% 0 D - B0 2416 0 4,98
CIVIL YORK 0 0 0 498 0 0 102,588 0 0 498
Foreign Ourrency 0 0 0 o 0 0 2207 0 0 b
Local Currency 0 0 0 4.9% 0 0 8054 0 D 498
SIGNALS & TELODY 0 1.4 0. 0 0 0 0 g 0 0
“Foreign Currescy 0 51515 0 0 0 0 0 0 0 0
Local Currency D 21,89 0 0 0 0 0 0 0 )
ELECTREFICATION ; '
Local Currency- 0 ¢ 0 0 o 0 i} 24,181 0 0
SOELMLAREA ol S SO
Local Currency Total S N - ) R 7 IR X I 1 R )
CIVIL WORK.
local Currency 0 0 0 0 - 0 0. -10,200 6,200 0 1,500
SIGRALS & TELODY : : )
Local Currency 0 I8 2,30 ¢ 2820 . 2,690 0 0 0 0
ELECERIFECATION
Local Currency 0 o 0 0 9 0 9 0 0 9
LAYD ADQUISITIOY
Local Currency 0 [ 0 0 0 ] 9 0 0 1]
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2009 2010 2011 mz 2013 2014 2013 2016 2017 2018

* RELEVENT SECTIONS e e e

" Tocal Gurrency Total 0 4,570 4,500 2,400 2,420 0 0 0 ] )
CIVIL WORK :
Local Currency 6 0 ] ] 0 0 ] 0 ] ¢
SIGUALS & TELCON '
Logal Currency 0 4,52 4,520 2,400 2,420 ] o 0 ] 0
ELECTRIFICATION ' .
local Currency 0 - 0 0 0 ¢ - 0 i 1] [ L]
LAND ACQUISTTION
Local Currency : 0 0 0 0 0 0 0 ] ] ]
ARULIG SO e e e eme e e e e
Local Currency Total 74,560 0 [ ] 0 ] i ] o ]

-Salvage Yalue
Int. During Conskruction

<¢ FINACE PROGRAY >>

FINANCE TOTAL . ) ’ :
Borrowing _ 279.680 0 0 0 0 1 ] 0 ] 0
Repayeent 3,750 3,751 3,715 3,751 3.731 3,751 3,751 3,131 3,731 31,751
Balance 18,905,842 18,502,091 18,898,333 18,894,588 18,630,837 18,887,085 16,683,334 18,879,563 18,575,831 10,872,080
Interest : 1,226,723 1,226,629 1,226,535 1,226,441 1,225,348 1,226,254 1,226,160 1,226,066 1,225,872 1,225,819

FINANCE in FOREIGN CLRRENCY . - :
Borrowing 0 4] & 0 0 0 | | 0 0
Repaysent 3.751. 1,751 3,751 1,751 3.751 3.751 1,731 3,751 3751 3,751
Balance 56,269 52.518 48,767 45,016 41,264 37,513 33,762 30;010 26,239 22,508
Interest 1,501 1,407 1,313 1,218 i,125 1,032 918 844 150 636

FINANGE in [OCAL CURRENCY - .

Borrowing 219,680 0 0 0 ] a 0 0 0 g
* Repaysent [ ] .0 1] 0 [ 0 1] [ 1] ]
Balance . 18,849,572 18,849,572 18,849,572 18,849,572 16,849,512 18,849,572 18,849,572 18,849,572 18,849,572 18.849,572
Interest 1,225,222 1,225,222 '1,225,207 1.295.222 ).2%3,222 1,225,222 1,225,222 1,225,222 1,235,222 1,335,222
* NET_CASHFLOW 1,375,608 1,346,743 1,432,963 1,432,535 1,434,213 1,437,344 1,332,213 1,410,814 1,440,273 1,427,044
& CIHULATEVE NET CASHFLEW 12,290,368 13,637,081 15,070,044 16,502,599 17,937,518 19,374,862 20,707,077 22,117,881 23,559,164 24,985,108

<< CASHi FLOW STATEMENT >>

“Deerating Profit T K60.050 2,231,997 2,225,124 2,203,004 2,795,086 2,204,905 2,204,725 2,227,606 2,224,892 2,226,571
Depreciation 427,030 440,206 444,945 444,242 444,971 445,034 440,189 443,386 445,106 442,951
Borrowing 279,660 0 0 -0 0 ] 0 2 1] 0

[ A 1,510,154 1,325,488 3,237,106 1,237,580 1,235,139 1,202,685 1,342,639 1,260,179 1,220,724 1.242,308
Investaenl 279,680 95,109 6,820 7.398 3,040 2,660 112,788 30,361 0 12,838
Int. During Construction [ 1] ] 1] [+ 0 0 ] 0 0
Repayaent 1.751 1,151 3,731 1,151 3,731 1151 3,751 3.731 3,751 3,751
Interest o 1,226,721 1,226,629 1,226,535 1.226.441 1,226,248 1,226,254 1,226,160 1,226,066 1,225,972 1,225,879

Cash Flow For .FIRR : 2,326,402 2,577,081 2,663,240 2.562,748 2.665.018 2.667,348 2.362,126 2,640,631 2,663,997 2,637,574
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<< INCIME STATEMENT >

2018 2020
Qperating Profit 2,204,897 2,249,950
(perating Revenue ____._______....._.... 154,328 4054328
PASSTNGER 666,448 565,448
Long Express 20,844 20,844
Hail Pupress 470,739 470,739
local - 174,885 174,865
6098 3,487,880 3,467,880
Coal 1,289,341 1,283,541
Cegent 157,940 157,540
ol 790,308 790,308
Food Grains 346,110 346,110
Tron & Steel 345,493 345,493
Fertilizers 155,176 153,175
Others 03,312 403,312
Operating Expaense - ] 1,928,435 1,805,078
WORKING EXPENSE BAT,345 1,374,345
PASSENGER 303,302 393.302
GO0DS 91,02 981,042
HATNTENARCE COST 109,986 101,338
OEPRECTATION 45,106 429,304
«¢ TWESTAENT >
ENVESTHENT TOTAL 0 957,35
Foreizgn &wrancy Total ] 0
Local Durrency Total 0 WHLmm
* NEW DELRL STATION ] D___185,608
Foreign Qurrency Total ¢ N
local Currency Total ¢ 185,608
CIVIL WORK. 0 0
Foreign Currency 0 b
Local Qurrency 0 R
SIGNALS & TELCOM 0 155,009
Foreign Currency 0 [1]
Local Currency 0 155,000
ELECTRIFICATION
Local Currency - 0 3,608
EDELEAREA e,
Local Guerency Tetal [ NI
CIVIL WORK
Local Qurrency 0 0
SIGNALS & TELCGH
Local Currency ¢ §7.220
ELECTRIFICATION
Local Corrency 0 13,920
LAND ACQUISETION
Local Currency 1] ]
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Local Currency Total ’ 8 37,515
CIVIL ¥ORK - ' : '
Local Qurrency 0 0
SIGNALS & TELODM : '
Local €urrency 6 381,780
ELECTRIFICATION
- Local Curpency - 0 9.7
LA ACQUISITION © - - :
Local Curreiiey 0 B
® ROLIS STOK ... eeeeeemeaenan e .
bocal Durrency Total : 0 128,000
~Salvage Yalue - ’ . 1,310,222

int. During Construeticn

< FHNASCE PROGRAH %

FINANCE TOTAL

Berrowing 0 e}
Repaynent 3.751 3,751
Balance : 18,868,329 18,884,578
Interest’ 1,225,785 1,225,601
FENANCE in FORETGN (NRRENCY _
Borrowing - . : _ 0. 0.
Repaywent - ) 1,751 3,41
Balance 18,746 15,003
Interest 563 469
FINANCE in LDCAL CURRENCY - - .
Borrowing , . 0 0
Repayment . ’ 0 ]
Balance 18,849,572 18,819,572
interest - 1,225,222 1,225,222
* NET CASHPLOW . . 1,440,461 8,222,071
& CUHULATEVE NET CASHFLOW ) 26,426,569 34,648,641
<< CASIS FLOW STATEHENT >>
CASH IR i 2,669,997 2,678,815,
Operating Profit Lo 2,224,692 2,248,250
Depteciation 445,106 429,394
Borrowing . _ . 0 0
CASHCUE ______ o m g e e e mmee 1,223,536 -5,541, 427
Investeent - ] i ‘0 -6,772,869
Int. During Construction 1} i}
Repayment N 3751
Interest 1,225,783 |,%25,691
Cash Flos For Fiﬁﬁ 2,669,997 9.451,514
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9 —2 -2 Data for Flnanclal Ana1y51s of the Progeot '

(1)

(2)

(3)

(4)

w;thln Delhi Area

ObJectlve _ .
These data are for a flnanolal analy51s of the Proaeot, when it is

made follow1ng the IR plannlng rules

Definition of the PPOJect _
‘In this case, the impacts the prOJect will-give: or the prOJectf

will be given, will be assumed to ‘be limited within Delhi Areat

The Prdject for this analysis can thehefofe be desérfbéd as
follows: _ : ' S _
New Delhi Station is modernized and other terminal faciiifiéé

within Delhi Area are improved so as to make the New Delh1

modernization possible, where the 1nve3tment cost for the\

improved facilities outside Delhl.Area ‘and the rolllng stock is
not counted, but the traffic increase within Delhi Area
attributable to the said improvement outside Delhi Area is’
counted. - o B
Method of Cash Flow Calculation | | -
Cash flow calculation was made based on the method, premises and '
cost/revenues dealt with in tﬁe péragfébhs, (8 i through 8- H)
For each of these items, the Team's oounterpart's agreement andf
consent were ‘sought for and obtalned

The method employed in a few feasibility study reports of N R.
(such as Project Report & Estimate N.R. for Final Locat;on?
Engineering - Cum - Traffic Survey~fbrID6ﬁbling'of Allahabad -
Prayag - Phaphaman Section and others) was also referenced..
Investment Cost of the Project o _ H___ :.
The estimated investment cost consists of (1) the inveétménﬁ.madé

under the Action Plan and (2) the investment ooffespbhding'wiﬁh‘

" the Column *Subtotal® of Table 5.5. 1 (5)'which comprises of “Pelhi

Area" and "Terminal®. They can be cla581f1ed accordlng to the

work categories as shown in the Table (H) 1.
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Table (M)—1 The Estlmated Investment Cost of the Project
(Unit: Rs in thousand)

Department h ;New Delhl ’ Delhi Area Total
AR Station - | _ S
Civil Work - 1,170,507 . 997,600 | 2,168,107
: DA -~ {197,800) (155,300) | . (352,700)
Signalling & 193,409 | . 135,000 328,409
Te eoommunlcatlon : (35,0007} (28,500} | (63,500)
Electrification 67,492 143,320 210,812 -
& Power Supply (34, 000) (29,500} 163,500)
" Total 1,431,408 1,275,920 2,707,328
T (286,400) {213,300) (479,700)
Grand Total 1,697,808 1,489,220 3,187,028

' Note: The oosts 1n brackets show the costs planned in the Actlon Plan
k(on 301ng) below . _ _
1) New' Delhl Statlon (Phase I): washing/stabiing lines at Nizamuddin
and 2 additional platforms
2) Sahibabad to Gheziabad Eth 1line
3) Gh321abad Remodelling of yard
u) Res1dual value (to be subtracted as negatLVe investment in the
flnal year of the Project life) was calculated according to the
metﬁodleﬁployed in the_feasibility reports of ﬁhe Northern Railway
and ﬁifﬁ the'ooﬁsent'df'the Team's counierparts.
.(S)IInceementel Operating Cost
1) Incremental work1ng expense
Horklng expense is calculated by the fellow1ng equat1on
Work1ng expense _
= Worklng expenee per traln km (Table 8.3.5)

X Incremental train-kms within Delhi Area (Table (5)-1)
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Table_(S)ﬂ1 Imeremental Train-kms Within Delhi "Area
\ . . _ (Unit: 1000train-km)
Item . S 1995 | . 2000 2005 - | 2010

Passenger - : .
Diesel 1 156 297 g0 | 518
Electric - 305 - 504 sS04 - 504
“Total 461 801 913 | - 1,022

Goods ‘ : o o
Diesel : A 860 A 1,056 A 1,044 A 1,032
Electric 1,303 2,339 2,339 2,339
" Total 3 1,283 1,295 1,307

Note: Figures with A mean deficit value.

2) Incremental Maintenance and Depreclatlon eosts
They are calculated applying the maintenance rate and depreclatlon
method {referred to in 8-3-2 (2) and {3)) to the ineremental

assets in the progect

3} Result
Table (5)—2 Incrémental Operéting Cosﬁ

"(Unit! Rs in thqhsand)

Ttem 1995 2000 2005 2010
Passenger working expense 30,801 53, 447 160;837 67,946
Goods working expense 16,033 120,941 ] 121,887 122,834
Sub total " 76,834 | 174,388 | 182,724 190,780
Maintenance cost 53,959 69,516 68,911 67,UT5
Depreciation cost 39,999 |  48,951| 48,301 44,950
Total 170,792 | 292,855 | 299,936 | 303,205

Note: Working expense, depreciation cost and maintenance cost are
calculated based on the data submitted by N.R. as a result of

discussion with the counterparts.

(6) Incremental Operating Revenue
1) Diverted traffic
As a result of completion of the project, there will be traffic

diverted from other modes. The traffic volume of these diverted
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passenger and goods which 1eave/afrive and pass through the Delhi

Area are estimated by the demand forecast considering the trans-

port capacity.

The diverted traffic volumes of passenger-kms and of tonne-kms,

each_péf year, are shown in Table (6)-1 and (6)-2 respectively.

For reference, their breakdown in terms of inward/outward/through-

traffic (See Note)} in tonne-kms and tonnage is given in Tables (6)

-3 and (6)-4.

. Table (6)-1 Diverted Traffic Volume of Passengers

(Unit: 1000 passenger-km)
e : 7
T Year : :
~— 1995 2000 2005 2010
Type of traih—._ o
Long Express 7,361 1 16,980 16,980 16,980
Mail/Express 370,689 820,816 | 954,599 | 1,063,401
Loecal 234,950 513,204 653,421 721,619
Total 513.000 1,351,000 1,625,000 1,802,000

FTable (6)f2 Diverted

Traffic Volume of Goods

{(Unit: 1000 tonne-km)

cé;;;;:E§‘“\iifr 1995 2000 2005 2010
Coal 181,000 525, 000 581,000 629,000
Cement 12,000 96,000 131,000 164,000
POL 67,000 159,000 206,000 249,000
Food Grains 51,000| 166,000 220,000 266,000
Tron & Steel 31,000 87,000 101,000 112,000
Fertilizers 36,000 89,000 110,000 129,000
Others 55,000 162,000 218,000 271,000
Total 463,000] 1,284,000 1,567,000| 1,820,000
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- Table (6)-3 Diverted Traffic Volume of Goods in Delhl Area/Year

co L el H{IN THOUSAND TONNE- KH!YEAR)
CONNODITY ~FLOVL | 19_9'5 72000 2005 | 02000

COAL INWARD o 79 a0 262 000 -_262 000, ‘e 262 ‘odo
- QUTHARD . o - : ; :
’ . THROUGH : 102 000 | - -263, 000 319, 000 367,000
SUB TOTAL - 187,000 -525,000 | . " 581,000 629, ,000
GCEMENT INWARD. 23,000 . u9 000 . 69,000 . 90 000 S

OUTHARD QF - URTDIREI + F IR 0
THROUGH 19,000 aT, 000 . 62,000 - - 000

SUB TOTAL 42,00 106, 000 [ 1131.,000 |° f‘iﬁu 600}
P.O.L. TNWARD 5,000 .17, 000 ] 1'_18;000
QUTKARD.. . S PR R |
THROUGH 62,000 142,000 231,000
) SUB TOTAL 67,000 159, 000" : 219,000
FOOD GRAINS INWARD 5,000 14,000 21,000 - 26,000
OUTHARD 1,000 . 5,000 5,000 © 5,000
THROUGH u5,000 147,000 194,000 235,000

. SUB TOTAL 51,000 .. 156,000 226,000 266,000 |-
IROM & STEEL INWARD . * 8,000 27,000 ©28,000. | 28,000
QUTHARD 0] | L LQ )

THROUGH 23,000 60,000 73,000 84,000 |-
SUB TOTAL |- 31,000 © - 87,000 101,000 |- 112,000
FERTILIZERS INWARD - ’ 0,000} - T.,000 . 9,000 11,000

QUTWARD ) . [P PO 5 Q"
THROUGH [ = 32,000 82,000 |- 101,000 118,000
SUB TOTAL . 36,000 89,000 110,000 ..-129,000
OTHERS ‘1 INWARD 7,000 26,000 'Eg.OOO 33,0007
OQUTWARD. ) 1,000 . 6,000 ,000 |- .5 728,000
) THROUGH - 47,000 130,000 181,000 229,000
SuUB TOTAL 55,000 | . 162,000 218,000 -271,000
TOTAL INKARD 131 000 |~ 402,000 436,000 468,000
OUTWARD 11,000 13,000 14,000
THROUGH . 36,000 [ . 871,000} 1,118,000 _1.338.000
TOTAL -1§3;000 1,284,000 1,567,000 1,820,000

Table (6)}-U4 Diverted Goods Traffic in Delhi Area
. _ {IN TONNE/DAY)

COHMODITY | - FLOV 1995 2000 | eoos | o-2010
COAL - INWARD 3.6&6 ) 20,856 20,85

THROUGH ’ 3,767 1 12,7727 . 11,8
SUB TOTAL 7,408 33,623 3

CEMENT | 1nwarp 9g3 . 2,8%0' 3
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Note:

The revenue of goods trafflc passing through the Delhi Area is

included in the above Table.

a.

‘As’ per the follow1ng reasons.

In the case which the goods goes- to "C" zone from "A" zone
passlng through ng zone and all revenue does not belong to “A"
or “C" zone, the portion of distance pa551ng through "B" zone
belbngs to goods traffic revenue of "B" zone generally.
As “Bﬂ zone requires the working expense and maintenance cost of
track and roadbed ete., for the goods trains passing through
“B" zone, "B" zone should recieve the revenues according to the
kilometrage. '

'Tn ‘the Delhi Area, investments in the track doubling,
modernization of signalling system and elimination of surface
¢rossing -etec. are planned. These investments are not onlj
intended for originating/terminating traffic but also for
passing-through traffic.

‘It is. impossible to apportion these imvestments to each traffic.

2} Result (increase in 0perating revenue)

Increase in operating revenue is calculated as follows:

Passenger revenue = Diverted passenger traffic (passenger-km)

X Unit fare per passenger-km

Goods revenue Diverted goods traffic (tonne-km)

X Unit tariff per tonne-km

Table (6)-5 Passenger Revenue Increase
{Unit: Rs in thousand)

Year )
- 1995 2000. 2005 2010
Type of tral
Long Express 2,503 1. 5,773 5,773 25,773
. Mail/Express 37,068 82,082 95, 460 106,340
‘Local 11,748 25,660 32,671 36,081
" Total | 51,319 113,515 133,904 148, 194
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Table {6)-6 Goods Revenue Inorease

(Unit:Rs in thousand)

Year 5 L %

Comodins 1995 | 2000 | 2005 2010
Coal 15,793 132,825 | 146,993 159,137
Cement 12,516 28,608 |- 39,038 | 48,872
PoL 34,974 82,998 107,532 - 129,978
Food Grains 8,466 27,556 36,520 | ° BU,156
Iron & Steel 13,609 38,193 ] 44,339 49,168
Fertilisers 8,568 21,182|  26,180| 30,702
Others 15,235 ul, 874 60,386 75,067
Total 139,161. 376,236 160,988 537,080

(7) Incremental Net Earnings

Table (7)—1 Net Earnings from Passenger Traffic Increase

(Unit: Rs in thousand)

Item 1995 " | 2000 2005 2010
Revenue 51,319 | 113,515 133,904 | 148,194
Working Expense 30,801 53,407 60,837 67,9k6
Net earnings 20,518| 60,068| 73,067 80,248

Table (7)-2 Net Earnings from Goods Traffic Increase

(Unit: Rs in thousand)

T Ttem 1995 2000 2005 2010
Revenue 139,161 36,236 460,988 537,080
Working Expense 46,033 | 120,911| 121,887 122,834
‘Net earnings 93,128 255,295 339,101 n1h,248

(8) A Trial Calculation of FIRR _
Apart from the actual IR planning practices, a trial calculation
of cash flow and nét cash flow was made purely for a reference
purpose. The calculation follows the same standard discounted

cash flow technique, as applied in Chapter 8§ of the Final Report
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1) Summary of cash flow

~and assumes_the same financing plans as adopted in Chapter 8.

The investment, the incremental operating revenue and cost bhus

identified, the cash flow and net cash flow is worked out as shown

in the computer output, attached in subsequent paragraph.

-be summarized in the Table (8)-1,

Table (8)-1 Summary of Cash Flow Analysis

Tt can

(Unit: Rs in thousand)

2000

2010

Plan  Ttem o 1995 | 2005

Operatinéu;évenue 190,480 189,751 594,892 685,274

Passenger 51,319 113,515 133,900 148, 194

Goods 139161 376,236 150,988 537,080

| Operating expenses 170,792 292, 855 299,936 | 303,205

' Working. expense 76,834 174,388 182,724 190,780

Maintenance cost 53,959 69,516 68,911 67,475

Depreciation 39,999 48,951 ug,301 Ui, g50

Operating profit uwwuw?;:éSS 196,896 294,956 382,069

Investment 167,245 4,997 | 21,161 90,589

' Cash flow | 107,558 | 240,850 | 319,096 i 336,430

1] Borrowing | 67,285 | 0 0 0

Loan repayment 0 0 3,751 13,751
Interest. payment 197,415 231,081 231,081 230,612 |

 Net cash Flow 2 137,728 9,769 81, 264 102,067

(Cumulative NCE)  |(A 137.728) l(AB031597) (A 697213) 1 (62U,369)

Net profit A1TT,727 | & 34,185 63,875 151,457

p Borrowié; NNNNNN 167,245 0 0 0

Loan repayment 0 - 5,219 l;iéTQ 5,219

Interest payment 201,599 235,265 233,245 231,225

et ganh tittey LA T8 12 35,350 [ 1500582, 1 (509950

Net profit A 181,911 | A 38,369 61,711 | 150,841

Note: Figures with A mean deficit value.

NCF means net cash flow.
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2) Result of cash flow ana1331s
In both finanelial plan 1 and 2, the net cash flow beoomes p031t1ve
from .2000. ) .
In the base oase, when it is assumed that the 1nvestment made 1n:
and after 1995 is not flnanced by new’ borrowlng, the flseal year
“in which the net cash flow turns into surplus would 'be. 2000 and
“the eumulatlve deficit would be Rs. 953 millions in 1999,
Total new investment cost accumulated from 1995 would be Rs 685
millions.
The year.when the cumu1atiVe deficit-tufns positive kould.be-EOOT.
In the base case, maximuﬁ operatihg“prdfit_is Rs. 385 millions
in 2015 and maximum loan balance is Rs. 3,601'million5.in 1999.
3) FIRR ' ; |
In terms of discounted. cash flow technlque, FIRR works out to

7.30% by computer model .

{9) A Trial Sen51t1v1ty Analy51s _ _
A sen51t1v1ty analysis was conducted from pe531m151t10 p01nt of
view i.e. 16% decrease in revenue and 509 1ncrese in investment

cost. The result is shown in Table (9)-1.

Table (9)-1 Result of Sensitivity Analysis

Case FIRR ¢
a Base case 7.30
b | 10¢ revenue reduction 6.00
¢ | 204 revenue reduction L.57
d | 10% cost overrun 6.50
e | 20% cost overrun 5.80
f 1 50% cost overrun b.12
g | b+ d - 5.25
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(Reference 1 )

<< INOME SYATEMENT >
1990 19%1 1992 1893 1934 1895 1996 1097 1898

Uperating Profit . o . - : i 9 i [} 0 19,683 53,833 €031 . 122,0M
Bperating Revense © e e B DB 0 150,480 250,334 _ 310,188 __ 370,043
PASSENGER 0 0 0 ¢ 0 51,319 53,758 76,187 88,637

Long Express } 0 (i} 0 (1] 1 2,50 3157 3En 4,465 -
Hail Express a ¢ 0 b 0 37,089 - 46,072 55.0M 64,077
 local . 1] i} 0 0 0 11,748 14,500 17,313 20,005
600DS a ] 0 ¢ 0 139,161 186,576 233,98t 281,406
Coal 0 0 0 ¢ (1 45,763 - 63,199 . 80,606 98,012
Cement 0 1} [} 13 [H 12,516 15,734 18,0853 22,171
Pol 0 0 0 ] [ 4,9 44,579 54,184 63,788
Food Grains o o ] 3] 0 1} 13 8,466 12.284 16,102 19,920
Iron & Steel : 0 ] 0 b 0 13,609 18,526 23,443 28,359
fertilizers 0 1} 0 1] 13 8,568 11,091 13.614 16,116
Others 0 0 0 0 0 15,233 21,183 21,081 33,018
ﬂpp.r,a}.lmm.eﬁ._._-___m_; ______ RSO NN | ST | S U 0 ___70.792 106,501 2188 247,063
WORKING EXPENSE 0 0 0 0 0 76.83¢ 96,345 115,855 135,366
PASSENGER [ (1] 0 0 1 30,801 35,33¢ 39,859 44,388
GOODS _ : 6. -0 0 8 0 46,033 61,015 75,995 40,878
MAINTENANCE (0ST 0 (i ] 0 0 53,958 57,75t 60,18 64,990
DEPRECTATION 0 o 0 0 0 32,999 42,403 4L773 46,700
< THVESTHERT » : _ . .
LRVESTITNT 'mrAL : 479,700 161,988 348,743 630,195 861,208 167,245 114,061 184,798 188,702
l‘urelgn Qu-rency TuLal ] 0 0 2,204 11,359 0 1] .0 G
Local Durrency Total ’ 419,700 161,968 48,749  B47.081  7BE.BSD 167,245 14961 194,778 166,702
*NNDHH!ST»\TIM?ES 5,400 115578 23006 ABO.302 624431 0 0 D .2
" Toreign Currency Total : i 0 [1] 2.2 11,359 0 0 [ 0
Local Currency Total 266,400 115,528 . 231,056 438,188 533,072 0 0 ¢ 0
CIVIL WORK 197,400 112,15 224,308 360,146 473,808 0 0 0 0
Foreign Currency o 0 0 7,204 19,843 0 0 0 0
Local Currency 197,400 112,055 224,308 357.942 434,053 ¢ 1] 0 0
SIGHALS & TELCOM 35,000 bl 0 8,000 113,409 ] ¢ 0 9
Foreign Curcency 0 0 0 1 51.516 0 0 0 ]
Lecal Eurrency 35,000 0 0 50.000 61,893 0 (i} 0 0
ELECIRIFICATION '
Lecal Currency 34,000 3,31 6,748 20,26 37,124 0 0 [} 0
bl L O, U U U U U
Local Curreacy Total 213,300 46,460 117,680 189,803 236,778 167,245 114,96 - 194,778 188,702
" CIVIL YORK
Local Currency : 155,300 46,460 59,430 135,392 137,136 135,500 86,706 156,784 116,402
SIGNALS & TELODY
Local Curreacy 28,500 ¢ ] 12,800 33,100 19,690 4,000 13,100 32,900
ELECTRIFICATION
Lecal Qurrency 29,500 0 1,083 2.411 46,362 1,343 9,645 24,80 39,490
" LAND ACRUISITLON
Local Currency i} 0 57,200 0 0 10,800 14,600 [ L]
~Salvage Yalue

Int, During Construction 24,584 42,760 66,322 110,062 170,506
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<¢ FINANCE PROGRAK »>

et

1986

1896

_ 99 19 . 1992 194 1995 1997 -
FIRANCE TOTAL s E I L _
Borroviig . 504,284 204,49 415,071 780,257 103L7I5 162,245 114, 951 184,778 . 188,702
Repayneat T B | R TR | R
Balance 504,281 709,003 1,124,104 1,854,361 2,315,076 3,083,321 3,198, zaz "3,393,068 3,581,767
Interest 24,580 42,760 66,022 L10,082 190,506 197415 204,887  21T.548 520,813
EIMANCE in FOREIGN CURRERCY . _ ' Do
“Borrowing 0 o 0 26 12,780 0 0 s -
Repayment 8 1] 0 [ ] ] o 0 T
Balance 0. 0 ¢ 2,26 15,06 15,006 | 1500 Ta0 75,00
Interest 0 0 0 421420 LBI6C 1816 LB 1,876
FINANCE in 16CAL CURRENCY _ . : - T
Borrowing 504,284 204,749 413.011 76,011 838,336 167,245 114,951 194,778 183702
Repayment 0 iy 0 0 6 o a 0. -
Balance 50428 700,030 1,194, 104 56814 2,641,050 3,008,205 3,123,238 3,318,014 3,506,736
Interest WAH AZIGD  B5.022  1D.OX0 163,065 105,530 203,002 215,672 227,838
* NET CASIFLOY 0 0 0 -0 p_-157,778  -108,640  -83,300 60,127
¥ CUNULATIVE NET CASHFLON 0 0 ] 0 0TI, 728 245,311 323,716 -349,903
<< EASH FLOW STATEMENT N
Q@“;,Jﬂ----.---._--____-..-..----._.-._-_-_..-------.r-__-5.%.3.3:4___._2,0_44?_4.9._.-.4.19,&11___-15!3 .2‘.&7.-.1 031,715 226,832 211,180 398,027 358,383
Operating Profit 0 0 0 19.888  53.81 80,01 122871
Depreciation i} 1} 0 0 39,89% 42,405 43,735 - 46,708
Borroving 504,284 204,748 415,01 760257 LOILTIS 167,245 114,860 184,776 188,702
CASH OV e 904,284 2D4,748 415,00 760,757 1,031, 11_-1__-Eiﬁ:i.-;ﬁ,ﬁﬁ__,llﬂ;_ﬁiﬁ-,__4_!_2 326 418,515
Tnvesteent 479,700 161,988 8,748 UE0,185  BOK,Z05 167,245 114,951 184,778 184,702
Int. buring Construction 581 42,760 66,022 MB0GZ 170,508 0 ] S
Repayaent o 8 B 2 0 8 0 B 1
Intérest 0 R | 'S 0 107415 204,887 217,548 200,813
Cash_Flow For FIRR 479,700 -161,988 -MB,M9 630305 -861,203 -MOT558  -18,20 60620 -19,015
FIRR X R [ 7360
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¢ TNCOME STATBUENT %

l§99

2000

- Others

37,284

: ZUbl 2002 w03 2004 2003 2008 2007 2008
Ozerating Profit . 56,179 )e6.806 | 216,300 200,676 254,044 213413 294,957 30,167 35,112 342,118
Operating Revenue . 47080 480751 SIS | 530,700 _ 3L NIAGE6__SOLMY . §IL960 _GILOG 8407

| PASSENGER - 0007 D351 NS i2L640 12593 120,810 193,901 136,952 139,600 142,478
‘Long Express -5, 119 5,773 5713 5,713 - 5,713 5,713 5,713 5,113 5.1 i,m
Hail Express AT 62,080 84,695 - 61,385 . O0,018 - 92,760 - 05,460 . 97,636 99,812 10%.08
Llocal’ o 22,818 25,860 27,003 28,488 20.88% iLn 32,51 33,353 -34.!_)3:'1 KLY,
[FhY 38820 V6206 309,186 AI0A37 420,087 . M,008 460,988 476,205 491,425 50,643
Gl - 15,418 132,825 135,650 © 138,482  14L326 44,150 - 146,903 149,432 ISLESL 154,078
Cesent 25,300 96,608 < . 30,688 - 32,780 34866 36.952 - 38,038 4005 . 42,912 44,808
Pol-. - 73,393 - -82,998- - -87,865 92,812 97,7186 102,625 107,532 112,021 116,510 121,000
. Food Grains - 23,1386 .. 27,586 . 20,349 - . 31,142 32,934 . 24,727 36,520 38,047 38,51 41,102
Iron & Steel. 33,216 .38,193 39,422 40,651 - 41,881 43,110 44,338 45,305 48,271 47,238
Fertilizers 18.850 20,082 . 22,082 | 281 24181 5,180 26,180 Z7.0B4 2,089 20,80
i ’ 38,848 44,874 - _47,9'15 51,079 5,181 60,386 63,322 66,258 69,195

WORKING EXPERSE

176,055

179,388

-Salvage Value
Int. During Construction

9 - 95

154,871 114388 171,722 181,090 182,74 14,33 185,46 . 187,57

PASSENGER 48,018 53447 54,025 56,403 5T,860  39.358  60.837 62,238  G).660  §5,102

goDs 105,850 120,841 12,130 120,319 321,503 120,098 121,887 122,077 122,266 122,455

HAINTENANCE, COST 69,402, 69,516 - 69,636 0,536  69.696  69.635  ©68.911 60,516 69,636 69,630

DEPRECIATION qe.d38 48951 49,751 49,951  4nI51 49,731 48,391  4B.851 4875t 49,751
<« INVESTHENT »

. IVESTAENT T0TAL 19,500 4,9% B 0 0 0 M8 4,908 0 8
Foreign Currency Total ¢ 0 0 0 B 0 ? 0 D P
tocal Currency Tota) 18,500 4,998 s 8 o 0 M6F 4,89 9 ¢
KNWDELKISTATION 0 488 RN T SUUUUNT SN /U Y X S N

Foreign Currency Total 0 i} 1} 0 0 ] ] 0
Local Currency Total )] 4,898 0 0 13 0 24,161 4,998 1] ]
CIVEL WORK 0 499 0 ¢ ) 0 0 4,898 0 B
Foreign Ourrency B 9 8 0 0 0 0 D 0 0
Local Curcency ¢ 4,98 0 0 D ¢ b 4,998 0 0
SIGNALS & TELCDY 0 0 0 0 D 0 & 0 0 s
Foreign Curreacy 13 0 1} 0 D 0 [} [} b} ¢
Local Currency 0 0 ¢ ¢ 0 " 0 0 o ¢
ELECTRIFICATION
Local Currency 0 0 0 0 0 0 24160 0 ) 0
I AR A e e e e
Local Qurrency Total 19,500 0 ] ] 0 i 0 i o i
CIVIL WORK
Local Currency 1] 0 ] ] 0 ] 0 0 0 0
SIGNALS & TELCDY
Local Currency 18,500 ¢ 0 9 0 ¢ 0 ¢ 0 0
ELECTRIFICATION
Local Currency 0 1 [ 0 0 L] 0 0 [1} 0
LASD ACQUISITION
local Currency s 0 0 @ 0 D b 0 0 1



<¢ FINANCE PROGRAY » - , .
88 2000 WM 202 2000 . W4 W5 - W06 007 2008

FIRANCE TOTAL

“Borrowing. 18,500 - 0 0 D e P D gl )
Repaysent . S0 .0 b N RIS IS IR O ] I | 3951 73,181
Balance - - 3,601,262 3,601,262 3,601,262 3,601,262 36017262 3,601,262 3,597,511 3,503,750 . 3;590,008 3,588,257
Tnterest 231080 21,080 23108 230,081 231,088 201,081 200,081 200,987 230,893 230,800 .
FINAMCE 3n FOREIGN CURRENCY ' o s RO o e
Borroding - o LR | T AU | 2 FOrL R & o
Repaysent : IR R R SR 3,71 3,76 3951 - 3,761
Balance _ _ - 15,026 15,006 15,026 75,06 - 75,026 - 5,026 7,215 1,52 63,772 66,021
Interest . R X 1 1,876 LE16 1,818 .7 L8 - 1.876 1,876 1,782 1,688 1,584
FINAMCE in’ LOCAL OURRENCY R R ST R :
Borroving . w5000 - b 0.8 R R T IR |
Repayeent = A PR | L I N 0 D o g
Balance 3,506,236 3,526,236 3,526,236 3,526,236 3,506,236 3,526,236 3,526,236 3,526,236 3,526,236 3,526,236
Interest - S 20,205 205 220,205 - ;9,205 20,205 20,205 229,205 229,205 229,205 . 229,205
* KET CASHFLOW . 25,463 5768 33917 53,045 12714 . 62083 . BA284 119.982 140,810 157,378
¥ CUNULATIVE NET CASHEIOW - . -415,366  -405,507 -370.620 318,275 243,361 133,411 59,213 .o0,100 . 190,887 348,363
<< CASH FLOY STAYDENT 5 : _ ' : e ' L
CASHION . ... . 28,118 ?"554_5.4.8__-__2_5_54£_l5§____ZMJ:!_Z‘.G.-_-9&3,13.5._--3?:'5J.1§:1_---_3_4_-'!4__23.3___-_3_5-.‘-14;1_1_8.___3.75,:1,5.3,.._.2'.9_!,}3_25_
Cperating Frofit 156,179 196,886 215,307 234,876 354,040 @413 294,857 316,167 325,712 342,178
bepreciation 49,439 4B,85) - 48,750 - 49,751 48,751 - 49,751 48,301 48,951 ° 42,751 " 49,751
Borreving 19,500 - D B R TR oD 0 0 D
CASHOMT e 250,581 236,079 231081 231,088 20,081 231,081 .2 258,803 29,738 234,645 2 3.4,531,'
Investsent 19,500 4,098 0 24,151 4,938

Int. During Construction ] [ 0. ] 0 0 i 9 0 o
Repaywent | 0 0 b ¢ o0 . 3,78 KICLTRN By T DR K -1 B
Interest 231,081 231,081 231,081 230,081 20,081 233,081 231,081 200,887 230,893 230,800
Cash Tlow For FIRR 185,118 _ 240,830 255,050 284,426 303,705 323,184 319,007 354,430 375,463 391,879
FIRk ¥ PPy
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<< INOONE STATEMENT >

2011

~Salvage Value

Int. During Construction

9 - 27

009 200 012 W3 204 W5 M6 00 20m
Gperating Profit 358,640 IBR070 S75.007 _AN.050 324 35,263 I8L9T1  NILEM 315,139 396760
- fperating Revenie .. e BBL)BBS2M GES.2T SN2 GBI BELM . G827 BSSZM 85,204 685,21
PASSENGER 15,036 ME194 140,104 148,194 148,194 MB.IS4  MB.I80 18,194 148,104 148194
long Express S 51 511 &M a1 51 518 573 . 541 5703
Hail Expross 06,164 105,340 106,340 106,340 106,340 106,30 105,340 106,34 105340  105.34p
Local 3303 96,081 365,081 35,081 36,080 36,081 6081 36,081 36,081 35,081
600D$ 520,862 537.080 537,080 507080 537.08) 537.080  597.080 537,080 537,080 537,080
“Ceal - RIS 150137 159,037 L3 BN 15003 159131 BOR7 15007 159,13
Cement WA 4B A8.802 40812 48,812 ARG 48872 .87 4867 48,812
ol 125,480 120978 129,918 Z976 12998 129,978 129,078 120878 129,998 129,878
Food Grains 42529 4156 440036 40156 4401560 44056 44056 44,056 44,056 44156
iron & Steel 48,202 490168 49,168 49,168 49.188 49,188 49153  40.168 49,168 49168
Fertilizers W7 30702 30102 0902 0702 0002 3002 30202 30,702 30,702
Others I BOST 06T 15067 057 08T .06 081 5067 15.067
Operating Bpenes ... 3855 303,205 300 M0205 3000 30,03 30,302 300420 30135 38,505
VORKENG EXPENSE 189,168 190,780 100,780 90,780 190,780 190,780 190,780 180,780 190,780 190,780
PASSERGER §5.5%  GL.M6  61.U6 6.6 61,046 61,96 6196 G186  G7.045  67.948
005 122,64 128 12,8M 24 . I20BM 1208 122080 1284 122,80 122,84
AAINTENARCE OOST 63,635 67,475 60,608 69,55 3,585 69,534 64,709  68.631 060,65 63,151
DEPRECTATION 851 44950 49,680 48,930  43.650 4,658 4e.B13 48010 49730  48.57
<< TRVESTHENT >
ISVESTHEVT. TOTAL _ 0 90,569 2,300 4,98 2620 2,680 12,788 30,31 0 12,8
Foreign Currency Total 0 51,516 0 0 0 o 22,047 0 6 0
Loca) Currency Total 0 3907 2,300 4,9% 2620 2880 90741 30.%l 8 12,88
R DENUSTATION o B 73409 0 488 T G, ......0___102,588 2,81 0 4,998
Foreign Durrency Total YT o 0 0 0 T 0T 0 )
Local Currency Total 0 21,893 1} 4,538 0 1] 80,541 24,161 0 4,943
CIVIL WORK 0 0 0 4,9 0 0 102,588 0 0 4,98
Forelgn Currency 8 0 0 0 0 0 70 0 0 0
Local Currency ¢ 0 0 4.8 8 0 B0t 0 0 488
SIGNALS & TELODY ¢ 7409 0 0 0 0 0 0 0 9
Foreign Currency ¢ 51515 0 0 0 0 ¢ 0 0 D
Local Currency ¢ 20,89 0 0 0 0 o 0 b 0
ELECTRIFICATION
Lecal Gurrency 0 0 0 0 0 0 0 .06 0 0
B B e eea———————n et e et e tn et e m e et mmn mm e e et ettt e e s e m st omnn
Tocal Ourrency Total AR TN X T X S ¥ R 1 S TR
CIVIL WORK
Local Qurrency 0 0 0 0 0 6 1.2 620 0 7.800
SIGNALS & TELDH
Local Ourrency 0 17,180 2,300 ] 2.620 2,680 13 ] 0 ]
FLECTRIFECATION
Local Currency 0 0 0 ] 1} 1} 0 0 ] 2
LAND ACRUISITION
Local Qurrency 0 0 0 g 0 0 0 0 0 g



<< FINANCE PROGRAY 3> _ S
. W9 w0 00wz M WM 005 018 W0 . 018

. FINANCE TOTAL

Borrovwing o . 0 I I 00 e L I o L O | R KL I
Repayeedt 3,751 3B 3,5t 3,151 LI 3,761 I AR o R
Balance - - : 2,562,505 1,678,754 3,575,003 3,571,251 3,567,300 3,563,740 3,550,908 3,556,246 3,552,495 3,548,744
lnlerest : . _ 20,706 200,612 20518 2042 - 230,330 20,207 W,143 200,049 229,956 220,862
FIRVCE in FOREIGR CURRENCY - DR S ' S R
BOCTOWING : 0 [ | ] ] 0 T 0 oo
Repayaent 3,75 3,751 3B LB ABL - 4B 3,751 3,751 3,751 4,751
Balance - _ 56,260 52,518 48,767 45,016 - 43,264 37,513 33,762 30,000 26,259 22,308
Trterest S : 1,500 L4713 a218 112500 8% - e 7D 656
EINAICE in_LICAL DURRENCY . : P T S _ S
Borrowing i : B T | AR R | SR BT | 3 b 0 9
Repayasnt : 0 N T I 0 LY S R FReCrey |
Balanc 3,526,206 3,526,216 3,526,236 3,526,236 3,526:236 3,526,236 3,526,236 3,526,236 1,626,298 3,576,236
Interest . 200,203 23,205  709.205 226,205 29,205 8,205 209,205 22,203 220,205 229,203
* KET CASHFLGW : - 173,897 102,067 )88, 185,815 18,198 188,203 B3.003 161,702 181,162 178833
* QUNILATIVE NET CASHELON 522,302 624,369 812,685 995,501 1,165,609 1,374,939z 1,458,005 1,519,737 1,810,889 1,689,731 -
<< CASH FLOW STATENENT > L
mSHI“4D34394427 020 424,887 _4M, 9:5_9._.-5.2! 200 424, .9.0_1._.-5.2_‘-? TS 423,864 424,853 | 435,344
Uperating Frofit : 458,643 382,070 395,107 376,050 3o, 4 A15,243AB4B73 17850 316,130 376,762
Uepreciation 49,751 443850 45,690 48,930 49,860 49,658 44,813 48,010 49,730 - 48,573
Borrowing 0 0 Db | ] [1] 0 [ IR
CASHOUT ... 234,457 334,857 236,570 _ 230,074 236,702 _ 236,608 345,607 264,162 _ 233, Zf_ﬂl____i’:iﬁ 118
Tovestaent 91,589 230 4,988 2,620 2,680 112,788 30,364 12,858
Int. During Construction i} 0 13 0 0 1 0 ¢ |1 0
Repayment . : 3,750 3,751 3,151 3,150 41 3,751 3,751 3,751 3,781 . 3751
Interest 230,706 20,812 230,518 200,425 20,330 240,237 230,143 230,049 228,956 229,852
gash Flow For FIRR 408,391 336431 422,587 419,931 422,280 422,221 315,007  395.503 471,863 412,416

FIRR % FRIFFERFRE)

9 28



<< INCOME STATEMIRT >>

Int. During Construction

2019 2020.
Operating Profit 315,139 383,12
fiperating Revenue LB B2
PASSENGER 148,104 148,194
Long Express 513 - 5,183
Hail Express 106,340 106,340
Local 5,084 36,081
GO0pS 517,080 537,080
feal - 159,137 159,137
Cement 48,872 48,872
Pol . 129,978 128,978
Food Grains 44,156 44,156
Iron & Steel " 49,168 49,168
Fertilizers 30,702 30,702
Others 75,067 15,087
Operating Bxpenes 310,135 __30L542
WORRING EXPENSE 190,780 180,760
PASSENGER 67,946 67,95
GOOGS 122,83 122,83
HAINTERRNCE COST 662 65,607
DEPRECIATION 49,730 43,136
<< |NVESTHERT >
 JNVESTHENT TOTAL 0 257,838
Foreign Currency Total 0 0
Local Currency Total 0 257,808
* NE DR STATION .o D 6,6
Foreign Currency Totzl L} i}
Local Curcency Fotal 0 186,698
CIVIL ¥ORK 0 0
Foreign Currency 0 0
Local . Curpency [t} ]
SIGNALS & TELOOX P 155,000
Foreign Qurcency i) b
Local Currency 0 155,000
FLECTRIFICATION
Local CQuerency 0 31698
SRR ARBA
Local Qurrency Total [H 71, M0
CIVEL WORK
Local Qurrency 0 0
SIGHALS & TELOOH
Lecal Currency 0 57,220
ELECTRIFICAT 10N
Lecal Currency : 0 13,920
LAND ADQUISITION
Local Querency 0 0
-Salvage Yalue 2,012,870

9 —-29



<€ FIHANCE PROGRAR 3

EMNCETOTAL
- Borrowing

Repayment

Balance

Interest

FINANCE in FORFIGH CURRFNCY
Borrowing
Repayaent -
Balance
Interest

FINANCE in LOCAL CURRENCY
Borreing
Repayment
Balance
Interest

= NET CASHFLOY

me 2020
6 0
3150 - 3,71

3,544,992 3,540,241
226,768 229,604

0 0
L1 57
18,756 15,005
553 46%

0 0.
9 0

3,528,236 3,526,236
223,205 229,208

191,340 1,930,495

* CUMULATIVE KET CASHFLOW
<< CASH FLOW STATEMENT »>

Operating Profit
Depreciation
Borrowing

Invesiment

Int. During Construction
Repayacat

Interest

Cash_Flow For FIRR

2,181,081 4,131,575

3N, N8 I8, 782
48,730 45,196
0 0

0 ~1,755,032

0 0

3,451 3,131
08,798 239,8W

424,869 2.183.920

F1gR z mozsrrzz=)
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(Reference-2)'Explanation of FIRR Calculation
_The Financial Internal Rate of Return (FIRR) is calculated as an index

for evaluating the profitability of the project as mentioned 8-1-2.

It is ékpressed'by'the following equation:

oo A'i
0= Z —

i=t (1 + FIRR)''
where: ~n  : Project life-

Ay ' Cash flow
Cash fldw = Operatihg profit + Depreciation cost

- Investment cost

For example, iﬁ fhe case projebt life is 11 years, the above equation

is expressed as follows:

A A2 Aa
= + - +
(1 + FIRR)'" ! (1 + FIRR)* ' (1 + FIRR)* !
A '

(1 + FIRR)'"

The FIRR is the discount rate which would make aggregate total of the
net present value of cash flow for each year of project 1ife become
Zero.
Note: The net present value is explalned as follws:
In the case which Rs 1,000 is deposited to the bank at the rate
of 10%, after two yearsa, principal and interest is Rs 1,210.
The equation is as follows:
Rs 1,000 x (1 + 0.1)* = Rs 1,210
In another expression, net present value of Rs 1,210 after two
years is Rs1,000.

The equation iz as follows:

Rs 1,210

Rs 1,000 5= —mmMmX
(1 + 0.1)°

9 —-31



For ekample, refer-to_the'folloking table.

© . {Unit:Ra in thousand)

Tten Tt 3 2 R 5 6 1o o8- e | ow p | Totat]
Operating Profil o e Two| 20| auo| 2ol 20v| eou{ 20n|  20u| 200| 1,820
Depreciation . 0 g0 90 90 90{ - 90 126 126 126 126)- 126 1,080
Investuent 1,000 0 o] o of 200 of o “ef ol o] 1.0
Residual valus ’ ] - IR . 120 1204
Cash flow 21,000 1| 230) 33| 3% | | aof 0| 33| wo| 1.8
Net presentvalve | -1,000] 25| 159 o] 1s9| s2| ne| e 6] 72 0
{Discounted at o ' - )

tha rate of 20. 075)

In this case, the project life is 11 yéérs and.fﬁe discount rate of
.20.07% (FIRR) would make aggregate total of the net present value of
cash flow for each year become zero.

This means that the entrepreneur is able to pay the 1nterest at the
rate of 20.07% for the borrowing funds.: .

9 —32



10— I Rate_for Projécﬁs‘fbrVInvéSEmeht'Cost

10- 1 =1

10—

 PérCéntage for Contihgengy, Supervision Charge and General

'Chéfge
Supervision COntingeno&ymnu' General
, - Category 7 Charge Charge
Track Work : 1 8.5
civil Work 2 8.5
Teiééommuniéapidn
- Construction 9.1
¥“improvement 13.2
Electrification
- Construction 8.5
~ Improvement 11.45
i.v-z'Analysis of Rate for each work
BG track work .
- 52kg/m Rail, 1660 PRC sleeper
Baiiaét duéhion 25cm'- _ 2,240,000 Rs/km
. 52kg/m Rail, CST/9 with wooden sleeper
at joing M+7, Ballast cushion 25cm 2,000,000 Rs/kn
. 52kg/m.Rail; CST/9 with wooden sleeper ' '
at joing M+7, Ballast cushion 20cm 1,850,000 Rs/km
: Sékg/m Réil, wooden sleepér M+7,
Ballast cushion 25%cm 2,420,000 Rs/km
"52kg/m Rail, wooden sleepef Ml
Ballast cushion 20cm 2,210,000 Rs/kn
« 52kg/m Raii:1 in 12 turnout wooden sleeper
and'Ballast' . Rs/set

10— 1

260,000




- 52kg/n Réil'T in 8l turn@ut_ﬁobdeh SIeéper -

10—

10—

and Ballast
. Dlsmantllng of track (CST/9 or wooden) __HS,dOOle/km &
,'Dlsmantllng of turnout 1-in 12 1 in 8,§ ‘EA53000 Rs/set
MG_track work ' . |
. 90R Rall CST/9 sleeper 15&0/km _
Ballast cushion 20cm 4,400,000 Rs/km
. 75R Rail CST/9 sleeper 1308/kn | R
Ballast cushion 20cm ' 11,200;000 Rs/km
- 90R Rail 1 in 12 turnout with wooden sleeper S o |
and Ballast | o 200,000 Rs/sst
. 90R Rail 1 in 8% turnout with wooden sleeper .
andiBéliasﬁ ' o .i16;b00-Rs/set
. Dismantling of track _ 30,000 Rs/km
+ Dismantling of turnout 1 in 12, 1 in 8&51 HH;SOO ﬁs/Set
2 Estimation of Investment Cost
2 — 1 New Delhi Station
. Track and Strﬁqtufe o
| B | 1,000 Rs -
Description Quantity "Rate | Unit| Améﬁht
{1) Road Bed :  2.73ﬁ“w
Drainage B
. situ conerete drain for 6,300 200 | m 1,260
passenger lines of S o , o :
plaiform and cross drain ‘ '
+ drain between tracks 7;590. 150 ﬁ. '1,139
Sub Total o 2,399
Supervision Charge 2,399 2] ¢4 o ;ﬁé'
Contingencies 2,7 31 % 73
General Charges 2,520 8.50 ¢ 211
- Total ] 2,734
10— 2

210,000

LRS[sét j




1,000 Rs

‘... ‘Desoription Quantity Rate | Unit | Amount
(2) Platform ' 119,235
* H.P.Platform N 17,530 250 | m* 4,383
. Condrete bed. for passenger 2,010 4,000 m 9,760
lines of platform B
. Car washing platform 11,590 3,000 | ‘m 34,770
 Inspection pit on washing - 7,220 2,000 m 14,440
lines .
- Water Pipes for car
washing ¢ 80mm 13,380 130 m 1,739
¢ 100mm 6,495 170 m 1,104
‘¢ 150mm 4,695 330 m 1,549
_ _ 7 hydrant 1,440 360 518
. Asphalt avement between 43,840 100 m* h,384
washing tracks and for
parcel route
- Parcel underpass 500 38,000 | m 19,000
- Front Plaza and Parking 100,000 107.5| m? 10,750
Area -
« Dismantling of Tracks and Ls, 2,204
Others
Sub Total - 104,601
Supervision Charge 104,601 2| % 2,092
Contingencies 106,693 % 3,201
General Charges 109,894 8.5 9,311
Total 119,235
(3) Station Building
Over Track Station 27,000 18,000 m?® 186,000
Building
West Gate Station 5,000 5,000 m* 25,000
Building { Improvement )
"East Gate Station Building 12,000 12,000 m? 144,000
Luggage shed 2,400 8,000 m? 19,200
Platform shed {Remove) 20,600 501 m? 1,030
Platform shed (Neuwly) 30,000 1,600 m? 48,000

16— 3




1,000 Rs

" Quantity

1 Unit

10—4

Descriptlon 'Rate~_ " Amount’
. Plumblng Ls ' . 3,300
‘ Exterlor Ls s 3,230
“DLI ~«NDLS Hlndrance 57,000 100 | m?% | 5,700
(Bu1ld ) ' : S .
DLI ~ NDLS ‘Fo 20,000 | 1,500 | m® | 60,000
Substltutlon (Bu11d ) : : : : .
Sub ‘Total _ o] 795,460
Supervision Charge 795,460 2| 4 | 15,909
Contingencies 811,369 30 % | 2,31
General'chérges 835,710. 8;5. % 71,035
Total B | 906,745
7 (ﬁ) Provision 6f_Traeks 65,916
* Turnouks : .
52kg-1 in 12 24 | 260x 10° | set 6,210
52kg-1 in 814 41 | 210x% 10" | set .| 8,610
52D.5.5.-1 n 84 1 | 1,250 X 10% set 1,250
* Tracks- N _3.'  '
52kg-PRC 3.89 | 2,250 x 107 kn 8,714
52kg-Wood 2.13 | 2,210 x 104 km | . 1,708
52kg-CST/9 N 164 | 2,000 x 107 km | 9,280
Tracks foriwash1n§ and ©9.76 | 1,450 x 107 km | 14,152
Platfo%gr whes o '
(execluding track beds)
Dismantling of tracks & Ls 4,872
switch-over of tracks
Sub Total 57,820
Supervision Charge 57,826 o 1,156
Contingencies 58,982 4 1,770
General Charges | 60,752 8.5 % 5,164
Total - 65,916




2. Machine and EQuipment.

> _ 1,000 Rs
Dé%dbiptidh Quantity Rate | Unit | Amount
(1) Car Washing Machine and-
Heparing Equipment - _
{a) car'wéshing complex- o : 1 78,600 set 8,600
(b) machinery and equipment Ls 3 2,600
for checking and reparing :
~the coach. : '

' 11,200
Supervisioh Charge 11,200 2l % 22U
Contingencies 11,424 3| ¢ 313

" General Charges. 11,767 8.5| 4 1,000

Custom duties 9,382 - 135 | % 12,666

. o Totél B B ' 25,433
(2) Escalator and Lift

(a) escalator - ' 4 2,500 nos| 10,000

(b) parcel 1ift 15 750 | nos| 11,250

' ' 21,250

Supervision Charge - 21,250 2| % b25

Contingencies 21,675 3| % 650

General Charges 22,325 8.51 % 1,898

Total 24,223

(3) Air Conditioning Facility 1 23,000 set 23,000

Supervision Charge 23,000 2] % 460

Contingencies 23,460 3] % TOU

General Charges 24,164 8.5 ¢ 2,050

B ) | Total o 26,218

105




1,000 Rs

10-6

724

_ Description ‘Quantity Rate | Unit'|{. Amount
-(L)-Electric Power Equipment: I 3
(a) Electrical facilities at 114 372,000 line | = 4,092
R s L S [y B
Battery charger 11 827,200 set | . u27
Sub Total L 4,519
Superviéion Charge 86
Contingencies 145
General Charges' 2
Total 5,162 |
(b) Electrical facilities at 12| 158,500 line| 5,502
washing line : S
Supervision Charge .9
Contingencies 168
General Charges '_ugs
Total '6,26&
(c) Substation 1,500 3,932,000} KVA | 5,899
Supervision Chafge - 118
Contingencies 180
General Charges 527
Total 6,




1,000 Ra

Quantity

-ﬂDescription Rate - Unit Amount
(d) Illumination
« Congourse, waiting room 36,640 400 | m? 14,656
and building _ :

- Platform and bridge 19,800 300 |  m® 5,940
. Substation and machine 3,000 200| w 600

room - _ .
« 415V under ground cable 7,920 304.5| m 2,12
+ 415V cable in building 8,360 232 m 1,940
Sub Total 25,548
Supéfvision Charge 1,085
Conﬁingencies 783
Generai Charges 2,281
Total 29,697
(e) Front plaza _ 11,829,000 set 1,829
« 415V underground cable 4,960 304.5 m 1,510
- Polelight 55 5,800 set 319
Supervision Charge 36
Contingencies 56
“General Charges - 164
_ Total 2,085
%gggiric Power Equipment ng9,932

3. Signalling and Telecommunication
(1) Signalling

Route Relay Interlocking Ls 102,775
Sub Total 102,775
Supervision Charge | 102,775 4 4,111
Contingncies 106,886 3 3,207
General Charges 110,093 9,907
Total 120,000

107




1,000 Rs

_ .  Déééripti6n : Quantity Rate | Unit| Amount
(2) Telecommunication ' o
Passenger Information. . Ls . 23,120
System : o
¢ Controller
Indicator
Seat_Resérvatioh
o Terminal
I.T.V.
Others _ _

Telecomnunication Ls 12,280

_ : (building)

_ Sub Total - 1 | 135,400
Supervision Charge 35,400 bl 9 - 1,@16
Contingencies 36,816 | 4 1,100
General Charges 37,920 to ] 3,813
Custom duties:: 19,440 165 ;4 /32,076

Total 73,409
ﬂ. Electrification
OHE | . SR R :

Over head squipment 9.84 1,350,000 | km | 13,284
Return wire 9.84 93,000 km 915
Dismantling of OHE 8.54 | 139,000 km 1,187

Sub Total 15,386

Supervision Charge 308
Contingencies 479
General Charges 1,374

- Total B 17,539

10—38




10— 2. -2 Delhi_Area

'1;-Rumpura'Cabin~«Naya Azadpur : Grade-separation and doubling

“ 1,000 Rs
Description Quantity Rate Unit| Amount
(1) Civil Work
'a;*structurés- 7
< No.1 Bridge span 25m 75| 70,000 wm 5,250
3. tracks ﬁ ='g.um
. goégagﬂédﬁe;sg??ogam 15 75,000 | m 5,625
« No.3 Bridge Box-Rahmen 39 65,000 m 2,535
- No.ll Bridge span 20m 40 - 65,000 | m 2,600
2 tracks R _
« No.5 Bridge span 2im 42 65,000 | m 2,730
“ (Over Track Bridge) -
* No.6 Bridge span 20m 4o 65,000 m 2,600
» No.7,8 Bridge span 20m 80 60,000 m 4,800
(A" ="4.0m) A
- No0.9 0.R.B. € =19, W=40m 19 220,000 | m 4,560
+ Concrete Viaduct 1,200 26,500 m 31,800
+ Road bed _ 14,0 120,000 | km 1,680
Sub Total 61,180
Supérvision Charge 64,180 1,284
Contingencies 65, sl 1,964
Total 67,428
-b. Track_Hork
- sekg'tfaek; PRC sle?ng 9.5| 2,240,000! km | 21,280
- MG track laying 2.0 1,250,000 km 2,500
© Turnout set 1 in 12 s|  250,000| set| 1,000
- Dismantling track (BG) 1.4 220,000 | km 308
. Dismantling track (MG) 1.5 125,000 | km 187
. Dismantling turnouts 9 25,000 set 225
- Rail laying at turnouts 0.5| 2,000,000 kn 1,000
. Miscellaneous work 26,500 10 % 2,650
Sub Total 29,150

10— 9




1,000 R8s~

Deseription Quahtity ~ Rate . Unit | - Amount
Superviaion Charge - 29,150 - 1] % .;:291'
Contlngen01es' - 29, uu1 3| % 883 .

Total D o ' S 30,324
Civil work Total - | | RN R 197,752
General Charges . ' 97,752 - 8.5 % .,¢8F308

Total | - | 106,060

{2) gignallln% &.Telecommu- T B Y
cation facilities , 9.7 928,000 km 9,001
General charges 9,001 | - 43.20 % | 1,188
“Total : ] 104189
Grand Total . , 116,249
Approximate Rs | 116million

2. Rumpﬁra Cabinﬁ'NayaxAzadbur; Electrification . -
+ Qver head equipment 194 1,350,000 Skm 26,190

+ 58P 1| 3,000,000 set| 3,000

Sub Total o ] 29,190

Supervision Charge 29,190 |- 2| ¢ 583

Contingencies © 29,773 .3 % . 893

General Charges 30,666 8.5. :i 1 2,606

Total ' ' ' 33,274
Approximate _ Rs 33mi11ion
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4, Delta area at Nizamuddin ; Improvement of turnouts

1,000 Rs
_ Description . Quantity Rate Unit | Amount
+ Replagement' to New high B
“speed turnouts - 6| 1,000,000| set| 6,000
. New crossing | 3|  500,000| set|{ 1,500
Sub Total: : 7,500
_General Charges 7,500,000 8.5 637
Signalling faccilities 7,500,000 300 % 2,250
General Charges. . . |2,250,000 13.2 % | 297
sus Total | | | | _E,5H7
.Grand.Total _ ' 10,684
S Approximate Rs | 1tmillion

3. Tilak Bridge ~ Sahibabad; Track Quadrupling and Grade-separation
“at 'B' Panel. Route Length 15.1km

Civil Work | Rs | 261.3million
Signaliihg & Telecommu- Rs 15.3million
nication '
Electrification Rs 53.3million
Grand Total _ 329.9
Approximate Rs 330million

(1) Civil work

a. Land acquisition | 05 300,000 | Hec| 13,500
b. Earﬁhwufk and struecture |

" Road bed 1.2 200,000 kn 2,840

« Temporary road bed 2.0 100,000 km 200

+ U type wall 1 4,000,000 set 4,000

Sub total 7,040
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1,000 Rs

Quantity

_ ;De5criptioh Rate Unit | - Amount
G. Bridge " o TS TR
. Yamuna Bridge ¢ = 600m 600.| - 160,000 | m. | 96,000
. Other bridge (double) 260 130,000 | “m | 33,800
. R.U.B at Ring Road 120 70,000 ‘m_i 8,400
~ sub total L - | 138,200

(Above cost including Supervision Charge and'contingencieS)

"“ds Track work -

I{m':.‘ .

67,950

- 52kg/m Rail P.R.C 30.2| 2,250,000
~sleeper 15.1kmX 2 S
1 in 12 turnout 8 300,000 | set| 2,400
+ Dismantle and . 11 1,000,000 Ea 1,000
o replacement A : :
- Temporary track 4§ 1,900,000} km 7,600
Sub total . _ 78,950
Supervision Charge 78,950,000 1 789
Contingencies 79,739,000 3 '_ 2,392
Total , 82,131
Civil work Total {280,871
General charges - 210,871 8.5 % 20,474
Total 261,345
(2) Signalling & Telecom. 15.1 928,000 km 14,012
facilities j
General charges 14,012 9.1 % 1,295
15,287
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1,000 Rs

~ “.Desecription Quantity{ - “Rate. | Unit| Amount
(3) Electrification | - : o
+ OHE . ' 30.2| 1,350,000] km -| 0,770
- 88P . 2| 3,000,000] set 6,000
sub total o o 46,770
Supervision Charge 46,770 2| 9 935
Contingencies ' U7,705 ' 3| % 1,631
General charges : 49,136 8.5 % ﬂ,176
‘Total : o _%3,312

5. Holambi Kalan goods terminal

. This cost:is used by NR sthdy

(1) Civil Work . 1,000Rs
Land o ' . : 9,420
Earth work ' 3,111
Track work 43,730
Bridge - S 1,475
Station facilities |

Platform and shed . : 55,867
Office building I,868
Other building and shed 4,947
Residential building - 28,277
Station'machinery and equipment : 2,333
Sub total ' 185,028
General Charges (8.5 %) 15,727
Civil Total : 200,755

10-13



{2)

(3)

Siénalling & Telecommunioation
Underground signa.Cable
Traih control equipment
Telecom. facilities

Total

General Charges (9.1 %)

S & T Total

Electrical Equipment
Power distribution, Stationary
pldnt, Transformer sub-station
Controlling
General Charges (8.2 %)
Total '
Grand total

Approximate

6. Bijwasan MG goods terminal
Civil work Rs 250.8 million (O + @)

5,372

15,786
9,169

30,327

33,086

22,300

1,828

oI, 128

257,969,000Rs

Rs 258 million

Signalling & Telecom. Rs 18.6 million (@ + ® )
Electric Power Rs  10.7 million (® - )
1,000 Rs
Deseription Quantity Rate ‘Unit Amount
Bi jwasan Goods Terminal
(1) Civil work
a. Land Acquisition u7,000
b. Road bed and structures
(MG)
- Road bed earthwork 950,000 32 nm’ 30,400
+ Fence _ 2,000 1,065 m 2,130
* Drainage of yard 13,990 150 m 2,099
* Goods platform 23,440 180 m? §,219
+ Shed on Goods Pf. 23,440 1,000 m? 23,480
» Station offiece Building IL,000 1,500 m* 6,000
* Other building 8,000 1,200 m* 9,600
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1,000 Rs

s Description Quantity Rate . | Unit | Amount
c. (BG) | -
" Goods platform’ 8,240 250 m? 2,060
. 8hed on Goods Pf. 8,240 1,000 | m? 8,240
« Inspection pit 80 2,000 m 160
+ Pavement _ 89,000 100 m 8,900
* Drainage between tracks 2,700 150 m 105
(Station Machinery) 1 9,080,000 set 9,080
Sub total 106,733 |
Sﬁpefvision Charge 106,733 2| 4 2,134
_Contingencies 108,867 % 3,266
Total o ' 112,133
d. Track (MG) _
- 90R, CST/9, traek laying| .  18.0| 1,%00,000| km 25,200
* 90R, 1 in 12 turnouts 92 200,000 | set 2,400
+ 90R, 1 in 84 turnouts 29 110,000 | set 3,190
. Deéd end 12 4,200 set 50
(BG) | ‘
. 52kg CST/9, track laying 8.3| 2,000,000| knm 16,600
. 52kg 1 in 8% turnouts 14 210,000 | set 2,940
. 52kg track on pit : 80 1,050 | m 116
- Dead end 8 6,700 set 52
Sub total ‘ 50,548
Supervision ¢harge 50,548 1 % 505
Contingencies 51,053 30 % 1,532
. 52,585
Civil work total 211,718
general charges §.5 ¢ 164,718 8.5 % 14,001
® Total 225,719
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1,000Rs"

-{'Désgﬁiptioh" A Quantity | __Rate:-"_Unit  Amount
(2)'Sigﬁallihg“& Telecommu- '
nication = L , . : S R
Signalling facilities’ A 1 Co v oseb [ 8,000
Teleoom. facilities o 0 set ] 2,100
@ Total 1o - -} 10,500

.(3)”E1ectfical eQuipment

Sss 1] 3,152,000 set| 3,152
:'Illumination in Yard 1 o set 1,479
+ Other Lighting . I séet 3,600
- Underground Cable = - | 1 © | set 1,092
' ., | 9,323

Supervision Charge 9,323,000 2] % T 186
Contingencies - 19,509,000 | 3] % 285
General charges . _ 9,794,000] - 8.5 % | 832
® Total . 10,626

Bijwasan MG goods terminal: Exténtion of single BGiiine from Delhi
Cant to new Bijwasan terminal. '
Route length 8.0 km

- . ] . 1,000Rs
Description Quantity Rate | Unit| -Amount
- Road bed 8.0 400,000 | km 3,200
« Bridge and other Sty 700,000 set 700
structure :

3,900

Track Laying '
52kg.CST/9 (ineclude S.C) 8.0| 2,400,000 km 19,200
Civil Total . o 23,100
General Charges 23,100,000 _,__8.5 % 1,963
@ Total . _ 25,063
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1,000 Rs

Description

Quantity

Ratg

7 Unit | Amount
Signalling. & Telecom. 8.0 928,000 |  km 7,024
General Charges 7,424,000 g.1| % - 675

® Total 8,099
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7. Patel Nagar MG passenger terminal

Patel Nagar - R - 1,000 Rs
Civil Work = o Rs  OW.umillion ~
Signalling & Telecom. ~ Rs 9.8million
Electrification ' : Rs  16.2million

Sarai Rohilla ; maintenance facilities .

Civil Work Rs  51.6million
Signalling & Telecom. Rs 2.3million
Grand Total ' ' Rs 174.3million
| Approximate Rs 17tmillion
1,000 Rs
Description Quantity Rate Unit{ Amount
Patel Nagar Station
{1) Civil work .
atcgggglggggésggég? 10,000 1,000 m? - 10,000
b. Road bed
+ Road way work _ 1,000 16 m? 16
* Circulating area 10,000 120 m? 1,200
pavement
* Preparation for Road 10,000 10| 100
+ Drain between tracks 6,000 85| m 510
Sub total 1,826
Supervision Charge 1,826,000 2! 9 36
Contingencies 1,862,000 3] ¢ .55
' 1,917
¢. Track work
MG Track
- 90R, CST/9, Track laying 5.41 1,400,000} km 7,560
+ Y5R, CST/9, Track laying 1.3 1,200,000} km 1,560
. 90R, 1 in 12 turnouts 9| 200,000 set| 1,800
+ 90R, 1 in 8 % turnouts 14 110,000 set 1,540
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1,000 Rs

? Descripti§n'

Total

10—-19

S Quantity. Rate Unit | Amount
- 90R, D.C 1 in 12 o 110,000 | set 110
* 90R, D.C 1 in 84 4 110,000 | set 480

Shift of exisbing 1.1 200,000 | kn 220

tracks with repairing B
. Dismantling track I,2 30,000 { knm 126

Dismantling turnout 16 .M,SOO set 72

Dismantling D.C. i 4,500 | set 18

‘Sub Total 13,486
BG Track | |
- 52kg Rail, wooden 3.2 2,210,000| kn 7,072
_ -+ sleeper laying .
90R, CST/9- ' 1.3| 1,640,000| kn 2,132
52kg Rail 1 in 12 260,000 | set 1,300
_ . turnout ) :
- 52kg Rail 1 in 8% i3 210,000 | set 2,730
. turnout '
+D.C 1 in 814 1 120,000 | set 120
- Shift of existing 2.0 320,000 km 640
track with_repairing

Dismantling tracks 7.0 45,000 | knm 315
' Dismanﬁliﬁg turnouts 19 6,000 set 114

Sub Total 14,423

Track work Total 27,909
-Supervision Charge | 27,909,000 11 ¢ 279
Contingencies 28,188,000 3 % BAaS

o 29,033




1,000 Rs

- Description Quantity |  Rate | Unit| Amount

d. Station facilities o o N
* MG passenger’ Pf. 12,600 200 w? 2,520
. Shed on Platforn 12,600 1,000 mt.} 12,600
. Washin apron at - 2,250 | 3,500 m 7,875

Arriva%/departure line I 2
- Dismantling Pf.(MG) 3,000 100 | ‘m* 300
. Dismantling F.0.B. 300 480 | m? 144
* BG ‘passenger Pf. 5,400 210 m? 1,134
+ Shed on Platform 5,400 1,000 m? 5,400
- Dismantling Pf.(BG) 4,500 100 0 150
- New Foot over Bridge 2,000 3,200 | n? 6,100
. Station Building (New) 2,000 1,500 m? © 3,000
. Passage with pavement 600 90 | m® 54
fqr Paracel o oy

* Station Machinery 39,8717 101 % 3,988
Sub Total: 43,865
Supervision Charge | 43,865,000 2 877
Contingencies 4L, 742,000 3 © 1,302
Total ) " 46,088

Civil work Total : 87,034
" General Charges 87,63&,000 B 8.5| . % 7,397
Total 9l , 131

(2) Signalling & Telecom ; This cost is 30 % of track works

+ facilities

* General charges

29,033,000
8,710,000

30
t3.2

¥
%

8,710 |
1,149
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1,000 Rs

| Unit

1021

7 “Desoription Quantity . Rate _Amouht
(3) Electrification
OHE ' 8.751 1,350,000] km 11,812
v Electrie power 1| 2,800,000 set 2,400
: ' ' gquipment :

Sub total B 14,212
Supervision Charge 14,212,000 21 4 281
Contingencies 14,196,000 3] % 435

" eneral Charges 14,931,000 8.5 % 1,269

~ Total. 16,200

Sarai Rohilla
(4) Civil work
a. Tra&k work (MG)
- 90R, CST/9 Track 8.1] 1,400,000] km 11,340
laying

+ Track laying on. pit 3.3 950,000 [ km 3,135
-1 in 8% turnout 33 110,000 | set 3,630
. E?ggﬁsof.exiSting 1.2 200,000} km 240
+ Dismantling tracks 20.0 30,000 km 600
» Dismantling turnouts 90 4,500 | set 405

Sub total . 19,350
Supervision Charge 19,350,000 i % 193
Contingencies 19,543,000 3 % 586

Total 20,129




1,000 Rs.

Rate

10—22

Description’ Quantity Unit | Amount
b. Maintenance facilities - L _
. Car washing pit 2,700~ 1,600 m | 4,320
Pavement 9,310 00| m | o3
Washing stage 3,220 3,000 | 9,660
Hydrant (¢ 50) 315 360 | Ea 113
' Water pipe (¢ 100) 3,150 10| n 306
Drain (¢ 300 ~ #50) 1,100 50| m 210
Ac sick line shed 360 1,500 | ‘m*’ 540
~ Sick line shed 1,000 1,500 | " m? 1,500
Sick line pit - 115 1,600 m 18l
Siek line machine & 11 3,000,000| set| 3,000
: equipment . _ . : s
Dismantling platfornm 6,800 100 | - n’ 680
Dismantling goods plf. 11,200 80| m® - 896
~ Dismantling of shed 11,200 50 | m? 560
Dismantling office 2,200 80| m 176
Maintenance of office 2,000 1,500 | m* | 3,000
| 26,119
Sub total 26.1
 Supervision Charge 26,119 % 522
Contingencies 26,6&1 % 799
Total 27,440
Civil work total _ U7 ,569
General charges 47,569,000 8.5 ¢ u,043
Total 51,612
(5) Signalling & Telecom. ; 10 4 of track work
facilities 20,129,000 10| % ‘ 2,012
General charges 2,012,000 13.5 4 I 272
Total 2,284




B. Delhi Station ; BG facilities at MG area after shifting to Bijwasan

©Civil work | : Rs 24.6 million
Signalling & Telecon. Rs 4.1 million
Electrification = Rs 5.8 million
o 1,000 Rs
Description Quantity Rate Unit | Amount
(1) Civil work
a. Track ._ _
. 52kg wooden track 3.0| 2,210,000| kn 6,630
laying- : : : - :
. 52kg 1 in 12 turnout 5 260,000 | set 1,300
. 52kg 1 in 8 % turnout 11 210,000 | set 2,310
- D.C. 1 in 8 1§ 1 120,000 | set 120
- 1'in 16 curved turnout 2| 330,000 set 660
. Dismantling TSR . 7.1 30,000 | km 213
- Dismantling turnouts 36 4,500 | set} 162
sub total 11,395
Supervisioh Charge 11,395,000 1 1 114
Contingencies 11,509,000 3 y 345
Total e 11,854

6. Passenger facilities

Pavement on PP. 8,800 80 | m? 704
Platform wall 1,000 700 | m 700
Dismantling washing 900 30| m 27

stage :
Dismantling washing pit 900 | 50| m 45
Dismantling Pf. oo 100 m® 1o
‘Shed on Pf. 8,800 1,000 | m? 8,800
Sub total ' 10,316
Supervision Charge 10,316,000 b % 206
Contingencies 10,522,000 3] 4 315
Total 10,837 |
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1,000R=s

=P

: Descfiptioh ' Quantity Rate Unit | Amount
Civil Total S B 22,691
. General charges 22,691,000 8.51 % 1,928
Total 24,619

(2) Signalling & Telebom.'; 30 ¢ of track work .
‘facilities 11,854 30| % 3,556
General charges 3,556,000 13.21 4 169
Total _ b, 025

(3) Electrification . _
OHE 3.75| 1,350,000 kn 5,063
Supervision Charge 5,063,000 : 2| 4 101
Contingencies 5,164,000 3] ¢ 155
General charges 5,319,000 8.5 % u52
Total - 5,771

9. Pelhi Area ; Automatic Signalling S
a. Delhi~ Naya Azadpur 6.9 928,000 | kn 6,403
b. Delhi~ New Delhi 3 928,000  km- 2,784
¢. Delhi~ Shakur Basti 7.19 928,000 - km 6,672
. Nizamuddin ~ Tuglakabad 16 G28,000 km 14,848
e. Lajpat Nagar 9 928,000} km 8,352
~ Tuglakabad
Total 39,059
Approximate Rs | 39million

10— 2 — 3 Relevant Section

(1) Ghaziabad “JTundla section

Modernization of Signalling System, including improvement turnout

and OHE ete.

Route length (Doubled track):

183.84 km
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This cost is estimated based on "Railway Improvement Plan of
Transport Capacity and Train speed on the Delhi- Kampur Section™ by
JICA.
a. Civil work
* Road bed - 17.8 million Ra
. Platform - ' 3.7
« Bridge - TN |
- Building | 16.2
+ Track work ; Improvement of Aligah, 162.3
Tundla:and Ghaziabad stn. and
turnoutg'of dther statiohs .
Sub Total 205.7
b. Signalling '
level erossing facilities, signalling & telecommunication
equipments
track circuit ete. 428.0
e. Eleotfification
+-Over head equipments : 15.5
* Sub station 19.3
- Other incidential equipment : 21.5

(including contingencies, supervision charge and General charges)

Grand Total 690 million Rs
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{2) Delhi Holambi :

Route length (Doubled track) 20.1 knm.

Kalan ;.Electrification

1,000.35

Description Quantity. Rate Unit | Amount
OHE 40.2| 1,350,000 | km | - 54,270
SSP 2| 3,000,000] set 6,000
Sub total 60,270
Supervision Charge 60,270,000 2| 4 1,205
Contingencies 61,475,000 "3 % 1,844
‘General charges 63,319,000 8.5 4 5,382
‘Total 68,701
_ Approximate Rs 69 million
{3) Naya Azadpur~ Ambala ; Automatid_Sigﬁalling
Route length (Doubled track) 188.2U0 km -
- 1,000 Rs
Description Quantity Rate Unit | Amount
lLine facilities 161.2 328x 103Rs/kn km 149,591
Station facilities 715,116x 10°Rs/km | set - 35,812
Total - 185,106
' Apprdxihate‘ Rs 185million
(0) Shakur Basti~ Rohtak ; Automatic Signalling
' Route length {Doubled track) 99.72 km
’ 1,000 Rs
Description Quantity Rate Unit Amouﬁgm“
Line facilities 51.72| 928% 10°Rs/km | kn 47,996
Station facilities 9(5,116X 103Ra/km set U6 ,0ns
Total 94 ,0UQ
Approximate Rs 94 million
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(5}

(6)

Saméf'qualpurﬂaKinana ; Track doubling

Route length 3U.74 km

1,000 Rs
Desceription - Quantity Rate Unit | Amount
Land | . 3L, 74 100,000 | kn 3,474
Earth work & Structure 34,74 | 1,470,000 | km 51,068
Track _ 34.7H| 2,400,000 | km 83,376
Sub total _ 137,918
General charges 137,918 | 8.5 ¢ 11,723
Total 143,641
Signalling Telecommunication
o ' 3. 74 1.300,0001 km | u5,162.
Grand Total 19ﬂ,303]
' Approximate Rs 195 million
Barsola ~ Ghaso ; Track-doubling
Route length 18.50 km .
. : 1,000 Rs
Description Quantity Rate Unit Amount
Land 18.54 100,000 km 1,854
Earth work & Structure 18.54 1,870,000 km 27,254
Track 18.54 2,400,000 km uh, 496
Sub total 73,600 |
General charges 73,60L 8.5 % 6,256
Total 79,860
Signalling Telecommunication
18.54 1,300,000 km 2&.102|
Grand Total : I 103,962
' Approximate Rs 108 million
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(7) Palwal~ . Mathura ;'Modérniiétion_of'Sighalling-SyStem'
Route length (Doubled track) 83.00 km ' - S
' ' 1,000 Rs.

Deseripbion ~Quantity | -Rate . .| Unit| Amount
Signailing system’ S 83,00 2,310,000 ]  km + 191,730
Approximate Rs. 192 million
"(8) Patel Nagar ~~ Rewari ; Automatic Signalling
Route length (Doubled track) 7U4.%8 km R
| | E 1,000 Rs
_ ~ Description Quantity | Rate:l'__Unit Amount |’
‘Line facilities 65.48 928,000 km | = 60,765
Station facilities 10] 5,116,000| set| 51,160
Total 111,925
Approximate - Rs 112 million
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