ey

a .w..J_

RO i




‘_(

Kf\ LIBRARY EIE

o | { IIE!WM%I

R L

- iﬁ" g4, 9 2‘5 7'”(

T

i _;;.ﬁ__;:;feNo ‘U{WG S_D_jS |



 THEISLAMIC REPUBLIC OF PAKISTAN

i ‘i-;-.F’E'AslfBILITYtS{IUfov;.'ﬁfR‘fEPoRT;:' ST
THE ELECTRIFICATION oF
KARACHI SUBURBAN RAILWAY
CAawD

e

JAPAN I_NT.ER_NATION'AL COOPERAT_ION AGENCY



PREFACE

In lcsponsc to thc rcqucsl of I-.S(:AP and thc Govcrnment of Paklstan,lhc Govern- -

nient of Japan dcculcd to conduct a fcasnblllty study for the Electrification Project of the -+

Karachi, Subuiban R'ulway, and thc Japan Imcrnauona] (,oo;)cmuon f\.gcncy []ICA) con-
'(luctcd the slu(ly ~ e P

In view of lhc lmpon tance of thic Prolcct JICA or gamzcd a study team conssslmgoff

9. experts headed by Mr. Hiroshi Yoslumuta, Fxceutwc Dircetor of the Japan Assocmuon of
Signal Industries, and sent it to’ Paklstan for a, pcrlod of 35 days f:om Novcmhci 24 to
‘ Dcccmbcr 28 1974, : ERRPTLN:

The team studu‘d the 1mpnovcmcm and clcctnhcatlon of. the said sul;urban ra:lway,_
~and sunullancously conducted the prcllmmary study on the R'1p1d Trans:t bystem at the
carncst mqucst of thc Paklstam sxdc : - '

Th(: draft fcasdnl:ty study rcport bcmg pnepmcd in Japan, was submmcd 1o the
Govcrnmcm of Paklshn in July 1975, while the comments on the dlal"t rcport were ieceived -
in junc 1976 and the answers thcncto wcrc scnt to thc Governmcnt of P'tk:stan m Dcccmben' '
1976 : : : : : TS S

_ Thus, we have come to fmall/c the lcport wlth all thc neccssaly amcndmcnts or
' ‘mndlﬁcatmns bcmgcomplctcd : v

Thlb 1eport has heen pncp'ucd on thc basas of the msuits of thc study whlch had hccn:
& comlucted in accordance with the original purposc of exploring: the tcchmcal and cconom-
L ical feasibilities of the lmprovcmcnl and clcctuﬁcatwn of the cxistmg raitway lines in-

© Karachi and its. vicinity,. Thercfore, this rcpmt may- not fully meet the heed of the Pakis-

' tani side’ that the priority should be given to the study on the R'\p;d I‘ransu System, which
was raiscd while the study was under way, but we. ar¢ confident that, the aforementioned
. Pro;ccl will also play a0 1mpo:tant mlc as part of the Rap1d lrans:t System Pr o_;cct

_ I smceicly hopc that this u:port will conlnbutc to thc dcvelopmcm of the Inlcgmlcd
Mass/Rapld Transit bystcm in the Karachi l\lctmpoiltan Arca and scrve o promote friendly

relations bctwccn Pakustan and japan.

l'maliy, I would like to express my dccp apprecnatlon to all the siaflfs who pm tici-

pated in this study and to express my heartfelt gratitude to tlic authoritics concerned of the

Covcmmcnt of Pakistan for the cooperation extended to the team.

bhmsal\u Hogen
President

‘]'\pan Int¢rnational Cooperation Agency
Tokyo Japan

. March 19‘77‘
C_Fﬂ--—ﬂ
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INTRODUCTION

DEVELOPMENTS OF THE STUDY

e (1) This Eeasibility study wasg’ inauguiated A 1967 by the lbth
-':meeting of Lhe Transportation aud CommunicatiOns Committee of ECAFE as
htparL of Lhe so«called Trans~Asian Railwsy Network Project to form an .
:international trunk 1ine from Teheran Lo Bsngkok by linking the railways

iof ali eountries eoncerned,

5 j In the 21st meeting of the same committee in 19?2 and the 29Lh
general assenbly of RCAFE held in Tokyo in- April 1973, deiegates from

 Japan emphasized the pressing need for the modernization and improvement

| i_of the efficiency of existing railways rather Lhan the construction of. new

"lines to form this link. This opinion, aceepted by member countries, wasg
| _based on the results of studies 8o far conducted under the leadership of
V‘Japan on the present situation and the feasibility of 1inking exisring
.':;silways‘ In the same generai essembiy of FCAFE the Japanese delegationﬁ
: stated that it was willing to send a study team to carry out. a comprehensive

':study and this was well received by member countriesr

'15(2) In. the 22nd meeting oL the Transportation and Communications
{Committee held- in January, 1974 . the- Japanese delegation stated on the
' fbasis of the conclusion of (l), that 1¢: was willing to eontinue with at
leaet one or. two studies every year. - As’ a result oE thie, Japan was re=
-quested; to: carry out studies on the improvement and modernization of
”Bangladesh Railways and the extension project of Theiland Railways as well
ag the’ study on: railway electrification Lo ease commuter transport in the
‘Karachi Metropolitan Area An Pakistan. Upon these reQuests, the Japanese.
delegation declared that it was willing to send study teams as soon as -
poasible, . -~ B o R

_ . - (3) " In February, 1974 a formal request for the sendjng of a .
r'study ‘team to Pakistan was made to the Japanese Government by the Pakistani
“Government. In this request, a study_on transportation other than by rail--
way was elso requeeted becanse of the-need'to investigate passenger traffic
. flow in the light of the overall traffic system even 1if - the study were to _

_ be restricted only to rallyays. '

Though the request'covered studlies on the'electrificstion end.

extension of the existing circnlar.line, the utiiizatios of existing

transportation facilities in Karachi, the extension of the traffic network

-1 -



by the construction of underground ox elevated reilways, the introduction-;

of trolley buses or streetcars,‘etc., Lhe Pakistani Government had no |
objection to the fact that the. scOpe of sLudics conducted by the Japanese

study tean would be limited to railways under Lhe agreement wiLh FCAFH.

Viider these circumstauces, Lhe survey team noLified the Pakistani
Government, for the purpose of defining ‘the scope of Study, ite inteution .
that- the study vas to be limited to (l) electrification of the exietiug

ircular liue in Karachi and (2) development of railways withiu a 10~mile
radius of Karachi. The Pakietani GOVernment made no objection 1o this.‘f_f
.As a tesult, the preliminary study was conducted mainly in and around :

Karachd f01 about three weeks from Maich 15 1974

(4) ' Before returning to Japan, the preliminary study team prepared'
an interim report and deltivered it to the Pakistani Government, recommend~
tng (1) that existing facilities should firsc be fully weilized’ because
the circuilar Lline (KCR) was a single line where both train ftequency in
rush hours and train running speed were low although the main 1ine wes a -
.idouble line having a considerable utilization factor and aleo becauee the -
Ctrain’ operation system of KCR was not complete, (2) that level—orossinge
in KCR totaling 29 should be - grade-separated with a view to. speeding ip 7
‘train operation; and (3) that the electrification, which would be- very .:ff'
effective in speeding up train’ operation and. increase the traffic cepacity,f
'shouid necessarily be promoted positively, but; modernization, SUch ae
signal automation, relay interlocking, “the. adoption of CTC;. etc., in combi—
-nation with electrification would be more . effective, and that - an DC -

" electrification system would be more advisable._ In addition to these
.major recommendations, the requirements of raileay passenger facilities
and coordination with railway freight transport for-. conetruction of: three
new lines as well as the problems ‘of choosing between elevated and under-'
-ground rallways for the conetruetion of a transit epine were pointed out '

in the interim report. -

{3) 1In November, 1974 the. present feasibility study team: visited J
Pakistan to study the technical and economic feasibility of electrification‘
and’ other improvements of the existing railway ‘main line and the eircular
'1ine in the Karachi Metropolitan Area (within a radius of about. 10 milee)
under the decision of the Japanese Government based on the aforementioned
agreement of ECAFE aud the otesent agteement.ﬂ‘The study team explained

the object of its study to the Pakistani Govermment,



(6) However, the Pakistani ‘Government had alteady Studied the
o rapid transit ‘gystem’ (RTS) in the Kerachi Metropolitan Area through an
',orgeni?ation called ”RTS Ce]l" A .

,,,,,

. f:and Llaqetabad City as well as of three fiew’ 1ines (North Karachi Branch

Baldie Branch and Koranghi Branch) with a view to connection with exiet~ﬂ

fff’ing {ines {s contemplated in eddition to electrification and other

_ “1mprovements of ‘the existing main 1ineé and KCR._ ‘Some differences between a
;j:the etudy team and Lhe Pakietani Government were therefore inevitable ‘

#:. Admittedly, the Pakistani Covernment ful]y understood that the
_proposal of the etudy team had been agreed to By ECAFE, but’ insisted that '
- only electrification and improvement of the existing main 1ine and KCR A
: _would be insufficient and that the construetion of new 1inee should bé:

l performed first. l l
- | The study team insisted upon the etndy ae originally planned, but :
, the Pakistani Government stood firm h :
(7) The study team aeked the Japanese Government for instructions;d:
ﬁthrough Lhe Japanese Embasey in Pakistan and obtained the reply indicating .
that in eubstance, the study on technical and economic feasibility of
d7deleotrifioation and other improvements of the “eéxisting main line and KCR
ehould be exeduted as originally planned byt that-a preliminary feasi~ S
-bility study on the conetruotion of the -spine and Lhree new 1ines could
df be undertaken with the intentione of ‘the . Pakistani Government taken into
_'consideretion. The study teem notified the Pakistani GOVernment to this -

_:effect.

R As a result, mutual agreement between the study team and the

Pakisteni Government was reached.

_ The eontents of this agreement were submitted in writing to. the
"Pakistani Government by the Japanese Fmbassy in Pakistan to define the new
scope of the work. In’ addition, to define the future plans- relating to
:the RTS, a planned reilway Toute map ‘of the proposed rapid transit syetem
Jin the Karachilﬂetropolitan Aved was_prepared and signed by both the
: lender_of this studyqteem and the responeible person from RIS Cell.
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2. PURPOSE AND CONTENTS OF STUDY.

2.4, -Purp'o,se of Study

' The purpose of this sLudy is to execute an economic and Lechnical

‘feasibilicy gtudy on the establishment of 2 mpid transit system felat'jng
ng railway main 1ine and- KCR in the Karachi Metropolitau Area

10 miles) and also LO execute a preliminary feosibility.
11nes included in the

(within a radius of.
-study on the construotion of a spine and three new _
city development plan estahlished in 1971 by Karachi Development Authority
(DAY 1u view of the iicreasing growth of the Karachi Metropolitan Area.
Both studies are executed by the Jspanese Government on request from the

Pakistani Government

2.2, Contents of Study _ S
The contents of the study required for the aforementioned purpoee

are as follows

(A) Spine and Karachi Circular 11ne extensions.

(1) Review of the city development plan established by KDA .
for the period of 1969 to 19?4._ o

(2) Site investigation of set routes

{3 _Considerstions ‘on method of construction of ideal
permanentway structure, formation, etc 5 and

electrifieation eystem.

: (4)” Examination oi most suitable method of connection with

existing railways.

(5) tExamination of iayout and capaoity of rolling stock,

repair shops and workshops.

(6) Investigation on eliminatiOn of troubles in tele—'

communication cirouits

L7) " Survey of structural foundations and underground

obstacles along set routes

(8) Investigation of performance ability.of‘constrUCtloo_

equipment, laborers_and 1ooal'contractots.

(9) Examination.of problems for acquisition of land.
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(11)

Investigation on Lhe financial aid policy of the

Pakistani GovernmenL

Review of.data of forecast demand for ailway traffie,

:(B) Introduction of rapid transit system into existing railways
(main lino and KCR); _3:. ' - S S

| _:'(1>

Investigation of performance sbility of construction

Quipment, 1aborers and local contractors.'

7(2) Investigation on supply and demand of electric powsr

7_(3)' hxamination of the present situation of Lraffic and

: (a:)‘-

"‘intggcbvf
o such as operation facilities, rolling stock ete.

)

-The Eollowiug 1tems should be examined on the basis of';_?

{ed -
(5)
6)
Oy

and development plsns of the Pakistan Railway.

(8

for the solution of: problems'_

(bY
n?and freight snd demand for railway traffic.-'

Orgsnization and administration of the Karachi
Regional Office.of Pakistan Railways

gPresent situation of railway transport (passengers

Investigation on aotual conditions of Lailwsys,

.Investigstion-on the present situation of other

t means . of traffic (buses, streetcars, taxis, etc.).

Economic survey.

(b)

'idata furnished by Lhe Pakistani Government.

(a)_

”Effeets of electrification and other improvements

: in the Karaohi Metropolitan Area.

_Forecast of demand f0r railwey traffio;

Prospects of the railways amongst all means of

trefficf

Establisnment of a‘railnsy:traffic‘plan.

'Fstablishment of a plsn for electrification and other

improvements of railways

Coordination of the nforementioned plans with transport

outline design snd_estimation of construction costs,
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fconomic evaluation.‘

) FsLimation of bencfit.

(b)Y Costfbeneﬁit_amalye§$L

(c)"Intefnal rate_of retugw, ...

3 ORGANIZATiON OF STUDY ?EAM

Leaderg

Membef:_

Hiroehi Yoehimura ................ General

‘Nonwregular etaff member of JARTS

T'Executtve director of Japau Associations of :f. o
" Signal Industries o - .

._Hiroshi Kobayashi ................; Civil Engineer
_fNonvregular ‘gtaff member of JARTS : :

- “Chief of Planning Sec. ,Track s St¥ucture Dept.. N
- Tokyo Minami Railway Operating Division, JNR

._Member;

Membet

'~Hachiro Shibata ..................{ Civil Engineer

Non—reguler staff member of JARTS _
Chief’ of Planning Sec. Traok & Structure Dept.

" Tokyo Minami Railway Operating Bivision INR

.:Hachito Shibata ...........;.......,Civil anineer
'.Non-regular staff member of JART ' '

~ Deputy director of 2nd Engineering Dept. of '

Hember ;.

_Fukuken Engineering Inc.': '1 S

'.Tetsuei Mochieuki R I ERLE TSRS Electrical Engr. k
' Nonnregular staff memher of JARTS '

" Assistant . Chief ‘of Planning Division, :

Member :

' Non-regular staff nember of JARTS

'Flectrical Engineering Dept.,JNR

Ryoichi Harada R R R T R “Train Operation
o & Rolling Stock

Asgistant . Chief of Safety Division, Train OperaLion

' Dept.,JNR

Member :

Member :

'Hiroyuki Tsukamoto Frdesiaesesiiaee Traffic Demand
Non~regular Btaff member of JARTS '

Deputy Director of Corporate Planning Dept.,JNR

Ryujiro Yamagishi are s el a e iy Fconomic Evaluation
Non~regular staff member of JARTS i
Chief Researcher of Economic Dept., Institute of

: Transportaticn Evonomics

- -



"LMeobef}e":iﬁiieﬁYéeﬁeawa'{J;.{Q;L;u..g.}}Q.; OrganiZatioh'
- RN _ RN S ' Management.
R Deputy Direotox of JARTS S ST
Mem.ber: KohMogi ﬂ"'l‘l;lloi.lQlfilllllior Coordinator

‘ »}:fTechnical councilor of - Inveetigation and Reqearch
j:Dept., Japan Internationai Cooperation Agency

4 SCHEDULE oF. s*ruov TEAM (m 1974)

November"s-- L IERERES Cnth
24 (Sun ) ~'Departed from Tokyo and arrived at Karachi.

;25;(Mon;)-~;¥ieited the Japaneae Censulate»General at

Lo u.ﬂlKarachi to pay. courtesy and explain .the. contents
oo of ‘tha- study, discussed various matters with
___members of the RTS Cell Pakistani Party.:

26 {Tue,) = Departed from Karaohi and arrived at Ielamabad'.
: o visited the Japanese ‘Embasay - in Pakiatan, made
'-._arrangemente and deliberated on-the contents of
: study with the Pakietani Government -

i }f“!l;;j,;j2?g(Wed;)t*:Visited the Pakistani Ministry of Communication to.
i : ='..¢¢=~u'a,,-deliberate on, the basic scope of study :

'””j28j(Thu{J-~1Visited the Ministry of Communicatjon to discuss .
RO aﬂaiﬁjexisting data.au:' Lo Lommn v :

'*_;-29~(Frig)ﬁ-iTo prevent the waste of study time through prolonged
i ~[;L:ﬂ;]y;negotiations, the -team was divided into two- gorups, -
. and Kobayashi and other four members departed for
-‘;Lahore as, scheduled.‘ : o g

ﬁnlgd;(Setdj;-d(lffiFirsb group composed of Leader, Mochizuki
T ﬁg*rYaeuzawa and Mogi visited Japanese Emhassy
©-and Minietry of Communication '

':(Q}ffSecond group ‘Composed of Kobayashi Tsukamoto,
“f73'I?Shibata, Harada and Yamagishi vigited the Head
_ ﬂOffice of Pakistan Railways to pay:their
" respects and made site- investigation of the
' -existing electrified seetion. : '

-~ December:

'_‘11_(Soﬁ.)‘ —e(lie.First group delibereted on measures to be '
o © " taken, ' _ : :
- (2) Second group erranged-data.=
2_(Mon;) - (l)d First group deliberated on measures 1n the
: Japanese Embassy..—.

' (2): Sécond group departed from Lahore and arrived
' at Karachi,

- F-
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11

12

13

(Tne.)

(15 Fiyst group prepared proposed scope of work
in’ the Japanese Embassy. . ' _ :

(2) Second group. vieiLed eites of KCR and main

1inc. _ S o
ki) -First group visited ‘the Ministry of Communi«

_cation to:deliberate on the proposed scope
of work and obtained outline agreement.

R

‘: (2) Second group vieited the proposed site of

(Thu.)

(Fri{)
T ”;"master plan at KDA.-
(sat.)

(Sun.j

_‘conetruction of iiew lines.”u4r%vr_..ﬁ

(ijl'First group departed Frot. Islamabahd and
o arrived at, Karachi.,‘]_. : _ N

.(2) T groups were rejoined and datails of the L.

;‘negotiatiouq with the Ministry of Communi -
- catlon were! reported to the second group,
'“Scope of future study was examined.

Discussed outline and relation to RTS of Lhe :

:Ascertained basic concepts for the railway with
,ffthe RTS Cell at the Karachi Regional Office.

Visited the proposed site. of conetruction of the"
. gpilnes discussed problems for the study with

- ESCAP.

(Mee.i

(tue.)

3Ascertained contents of the KDA plan and basic
~concepts for the ratlway at KDAL ‘Civil. group
conducted site investigation of’ KCK' level

' crossings and. disoussed grade—separated croesinge.

Eleotrical, train operation and economic groups
discussed the reply to the previously submitted

questionnaire at KDA. “Civil gro0p: made gite

' investigation of KCR level crossings.

(Ved )

(‘i‘hu . ). '

(Fri.)

Train operation group vieited rolling stock repair

facilities. Electrical group heard a ‘talk about

" the current electric power situation at KESC,
" "Economic group requested data from the Karachi
o Regional Office. ' o

‘Train operation electrical and: civil gronps

visited train operation control.facilities, CTC

facilities and proposed route of spine, respectively.
"Economic group dichSeed future situation of traffie

at KDA

. Discusscd basic concepts with Cell members in
_conferenee TOO of RTS Cell, '



';“,Diseuesed train operatione, forecaet of future

e trangport,: ete, dn conference room of RTS Cell.

T Electrical group, made 6lte 1nveetigation of blcck e
~ systems and crossiig facilities of KCR: ~Civil
_group vieited three ney. 1ine routee. o

14 (Se

'5f:5151(3ﬁnf)1— Held a meeting of all team membere. o
.o 07 Each group posed  problems and Solutione were
:discusaed by all membere. : :

: _16.(Hong)f~:Lconomic group examined deta collected 1n Cell
CLtmin At i Sgonferénce ‘voom,: The other ‘groups’ visited. eites
. -bo investigate electric power sources train
'.handling and main 1ine erossinge, reepectively.-

fl?'(Tue;)iFvTrain operation and economic groups diecussed
o7 track capacity and fubure demand foi radlway
oo transport, respectively, with Cell ‘membors,:
ﬂ',¢Electrica1 group-visited KESC to ‘d1scuss electile
polver 8ource problems and the civil group visited
neitee to 1nveetigate track maintenance. o

t'.=;S;Kﬂed;)féfE1ectrical group visited the Karachi Regional
s T offdee tor investigate CTC ‘signalling systenm, .
" The ‘other groups checked collected data 1n Cell
. conference Eoom.:. : SR PLE R EEe :

‘.'ﬁiéfffﬂu;)ﬁﬁi _scussed the results of study wiLh Cell and ESCAP”
SRS r*,‘.members..ﬁ.:;- R . :
 :"26:(?ii.5*~3Arranged a draft interim report on the baeis of
el reeulte of’ etudy. O . S iy

'f21i6$eﬁ;)'¥ Prepared interim report, expressed compliments to
Ll the authorities and’ bcdies concerned prior. tc
' Ji;return to Japan..;].- LT :

- 22jjsen})}—'Leader, chayaehi Tsukamoto and Mochizuki went
no o from. Karachi ‘to Lahore. to visit the Head Office _
-.of Pakistan Railways._ .

T 23 {Mont,) - Reported the reeulte of study at the Japanese
.. . Fmbassy; discussed treatment of interim veport;
vielited the Ministry of Communication to express

-j'compliments. . . _ :

24 (Tue,) - Deperted from Islamabad and arrived at’ Karachi,
S explain details of negotiations held at the
,.Japanese ‘Embassy to the Japaneee Con3u1~Genera1 in
'Karachi.'“"- . . o »

::'25 (Wedg)-%'veparted from Karachi and arrived at Bangkok.

26 (Thu.} - Reported deteile of negotiations with the Pakistani
S GOVernmene tc the Japanese Embassy at Bangkok and

. JICA.



27 (Fri ) - Reported details of negotiationa with. the Pakietani
Coverniient’ to FSCAP. members concerned with radlways;
1deliberated on miethod of preparation of future

ieports, ete.

28 (Sat ) - Departed ftom Bangkok and arrived aL Tokyo. N
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| SUMMARY AND RECOMMENDATION =~

SUMMARY AND RECOMM ENDATION

summanv OF THE Ntces*snv FOR ELECTR’F&CATION AND
mooenmzmlom OF THE. RAILWAYS o o

Present Sltuation of the Demand for Railwav Tfaff:c and Traffuc Capacity

: The study of Karachi Development Authority (KDA) conducted in 1971

'iindicatee that the average rai]way passenger traffic per day in- the environs
of - Karachi was ?5 000 paseengers This feasibility study, made as “of 1973

'aleo shows a similar figure of 76, 000 passengers which is fot’ a marked in-

: cresse from the previous figure. This may be considered to be liable to the

' faet that. the existing railway faoilities do not provide a sufficient traffic

uuservice.

_ Observing this from the relationship between the railway traffic '
'_capacity and the demand railway traffic capacity on the main line is esti~
"mated to be 53 000 passengers and that on the circular line (KCR) 16 000

' -:passengers, while the demand for transportation, according to the study carried

Cout by - a United Nations team, is 60 000 passengers on the main line and 15 000

'on the ciicular line.a The cireular 1ine is Operating at nearly full capacity
but it is ohvious that the capacity of the main iine needs to. be increased

_ _ ”f The above figures are those obtained when observed from an overall

_ point of view, and their relation n the rush hours differs greatly, namely,

.‘_the United Nations team clarified that about 80 per cent of 75, 000 passengers'f
'carried were commuters, which possibly consisted‘of 48 000 and 1? 000 passen« :

1 gers in the morning and afternoon rush hours (6 00 =10 00 and 14 00 ~ 16 00)
on the main and circular lines when observed individually.-f'*

_ ' The present traffic capacity of the main 1ine and the circular
_1ine is estimated at 37, 000 passengers and 11, 000 passengers,'respectively.
Accordingly and based on these figures, it has been ascertained that the :
'lines would not be able to cope with carrying the increased number of passen~

‘_gers as mentioned above.n

12 Fo_reoas't on Future Passenger Traffic Valume
. With regard to estimating‘future passengerftraffic.volumem this -
_ feasibility study set up thnee targets {the years 1982, 1987 and 2002) as

- 11 -



"’main line into a’ fourwtr

'."{beyond 2002 1t hae taken into coneideration the rate:ofepo_ulation in—i_;f

'guide~poete to perform forecasting in. relatiouehip with the 1nereeeing

-traffic volume which wtll be deacribed laLer 1n thiS report.

Namely, thie feaeibility etudy on the RAi]way Modernization Pro~”i'
ject divides.dts construction schedule into: ?haee & which coneiete mainly

T of electrificaticu and improvement and Phase II which ie mainly to alter the

ack line and’ the circular 1iue into a doublemtrack
- Adne.. It ig eesumed that Phase r will be completed by 1981, end in 1982 Lhe -
two linee will have a traffic capacity more than double their exieting

;capacity through speed up and reduction in Lhe head way of trains reeulting
~ from electrication._ And as the eervice Lhus 1mproved cen be eeeu' d. Lo

T:induce further traffic demand, the preeent traffic volume will elso double.

‘ The Phase II conetruction work will be completed by 1986. With
.the effects of the completion of Phase Ii aesumed to emerge from 1987, thie
.feaeibility study ‘has modified the passenger traffic volume of 1985 proposed
by RIS Cell with consideration given tc tail mileege and traffic Volume._ ';
. w1th regard to the passenger traffic flow in the year 2002 th%e has been :"

:;determined with change made in a porticn of the estimate fdr the year quéf“f:

| and with regard to those in the 1ntermediate peri:f_

”railways frOm other traneportation modes.- 3i"

. Ae a result of theee calculations a Spirallng increase in rail- j
:way paeeengers and paesenger~kilcmeters is expected i e., from 1974‘

-1, 500 paeeengers end 1 287 000. paesenger~kilometer to 150 000 passengers

and 2 697 000 passenger«kilometer ‘dn 1982‘ from 1987'3 314 ODO paseengere : ;
:3and S 819 000 peesenger—kilometer to ?52 000 and 14 590 000 in 2002 to :
1, 346 000 in 2012, and 26, 926 000 in 2012,,respectively.ﬁﬁ_},srh‘

As such, the existing railway traffic capacity ie 1nsu£ficient to
- meet the potential demand under the present circumstances as well as 1;..
'future demand which is predicted to 1ncrease at an accelerating rate.r In -
. order to solve these problems, the electrification and modetnization of Lhe_fc‘
existing railways to make them capable of - providing mass traneport safely, _
;timely and rapidly is necessary and for this reason the necessity for early .

'electrification and modernization of the railwaye is strongly recommended

- 12 -



CO ORETE MEASURES FOR ELEGTRIFICATION AND MODERNIZAT]ON OF :
: THE'RAILWA\’S o

iy e

- 2 1' General Descrfption of this Pro;ect

i

The need for Lhe elettrification and modernization of the existing

railways has been referred to in the preceding paragraph., This feasibility
-:f;;atudy hae established the concrete measures, which should be adopted for '

ie_the promotion of Lheso needs, ag’ described hereunder._ The traffic in the '

--,Karachi Metropolitan Area 1s .a pressing problem which must be eolved 1n

i view of the rapidly increasing population and the expanding MEtropolitan

erea. The iemodelling of. the existing Pakistan Railway lines Antio thes=
'-mass rapid Lransit aystem should be promoted under ‘the recognition ‘that

FfmaSS rapid transit system based on' railway is the only means to solve ;7'.
: ’this problem. The extension of the R/T spine and three other lines musta
ﬂlalso be envisaged as part of the masa rapid transit system Remodclling"
Lo ‘the. maes rapid tran'it system is aimed at passenger transport, parti~:_
}?cularly commuter_,rhut sufficient consideration s additionally given to“'.

'iﬁﬁﬁreight‘traneport. What is more important ‘and, urgent is to make hest use

-ﬂ‘of and modernize the-_xisting main 1ine (Karachi City - Pipri) and KCR.n
Modernization of these ines is aimed at the construction of an electrified

'rfdoub}e—track 1ine on KCR and electrified four—track line on the main line.

"ffThe section where t“

ﬂ_main lihe and KCR run on the aame track (between b

diKarachi Gity and Drigh Road) will be remodelled to a four—tiack line as _
dqpart of the main line.¢ This plan is established with considerarion given": '
- to. the relationship between the. construction ‘of electric car depote and a
r_}future freight yard at: Pipri and also to the transit system" of local

1=pasaenger trains. This electrification covers the digtance: up to Pipri _
' ' [n view of the scale of the sclae of the construction, -8 considerably

:long time will be required before completion of thisg Project. Therefore, S
. Lthis work ahould proceed step by step in two phases as desoribed.hereunder.n

Phase I Modarmzatson of Exlstmg Ranlways ( E!ectnfacatnon Improvement of
Sagnal System and Crossmgs, and Sirengthenmg of Traoks) :

In principle, the existing railways should be electrified in their
present gtate while automatic signal, grade separation of 1evel crossings
and installation of automatic gates and strengthening tracks should ‘be
promoted so as to increase the running speed of trains and track capacity.

-The employment of an automatic signal system and automatic gates at level

=13 -



.orossings is essentisl in- increasing ths speed and frequency of tlains

“and 18 Important with respect Lo sa[ety. Grade sepatation of level cross~

ings can be effacted elther by elevating the railway ‘or the rosd and “thiese
. two methods are under consideration. "l‘he scheduled Lime fot‘ Lhe completion
of Phase T falls on 1981. 3 ‘ ' d“M R R o
The fina] draft of Lhis feasibility study concluded that moderni~
.firation of the existing railways wauld increase the trsin frequency of the -
: ain line to -at least doub]e its plesent capacity and LhaL of the KCR Iine

r:to about 5 Limes,'and Lhe running time between Karechi City snd Pipri éould:

be reduced by approximate]y 30 per cent.= 5

2'-3'.-"-: #haée Il Remode!llng of KCR to Form a Loop Lme

_ wuh the completion of Phase 1 aimed for 1986, the i‘emode]ling of ’

- KCR to a double ttack should be initated, then thaL of Lhe main 1ine -
.(Karachi City and Drigh Road) to a four~track line started to provide ‘a
jloop line by connecting the added double track of KCR In consequence,
'KCR and the main 1ine oan be operated independently on separste tracks.

| LKCR trains should stop ‘at’ every staLion and. the main line trains Yun with~
out stopping 1in Lhe section from Karachi—Cantt to Drigh Road; The time for o

) ;one running cycle of a train o KCR will be reduced by approximately 30 :
':minutes when compared with that at present and about . lb minutes on the main ‘

';-line (Karachi City to Pipri) : The minimum headway in the rush hours will be =
.reduced to abouL lO minutes on KCR and 7. 5 minutes on. the main line (Karachi_

to. Landhi)

When Phase IT has been completed this way, the overal] trsffic
network well: coordinated with bus lines and taxicabs should be organized
in parallel to the progress of the modernization, thus it is ObViOUS that
*.KCR will help relieve ‘the oentrsl metropolitan area and the major roads ‘of
: traffic congestion. This also will serve as a useful measure to control _
‘.;road traffic pollution and to use: energy efficiently; these are now creating_'
serious soclal problems. In order tcndeal with such problems, buses LUET
be pernitted to- enter all KCR stations and a11 stations must be provided
with a plaza for. taxicab parking The rarionaliyation of bus routes should o
~also be promoted ' ' '

- 14 -



R/T SPINE AND EXTENSIONS (3 llnes)

: . .‘ Thc concept of Lho maea rapid Lranbit eystom previoue]y described
'naturq]]y covcrs Lho R/P Splne and Lhe extcneion of the Lh:ee ]inee. ' 1he
7addition of Lhese four ]ino¥ Lo Lhn cxibting ]ines to b modernized will

T;onab]e eystcmatic Lraneport by Lhc maee rapid Lransit eyetem. Although Lhe L

';”R/T spinc wi]l constitute one of . Lheufevorab]e routes passing Lhrough the

h"central area of Lhe city, no more Lhan a: partia] effect can’he. seen with

_ffrespect Lo Lhe reliof of metropolitan ‘aroas. from’ Lraffic eongestion, buL
"the R/T epine would raLher nhow iLs truc woth by Lhe effects of moderni~
zing the KCR. Hence the moderni?ation of the KPR should be Lhe first pro~j'“

”:jecL to start

7 With regard to the extension of Lhe three linee, iL is desirable 7
_jithal it proceed Logether with Lhe detailed progrese of the urban developw_'l .
'h‘ment plan, but this might ereate a bottleneck 1n railway Lraffic £

| modernization of the KCR shou]d noL be realized

'_‘_24 CONSTRUCTION SCALE AND GOST
The scale of construction, the speed of development and the growth

ifof demand therefor will affect the time for the completion of the c0nstruc~
'tion work and could require a 10ng period ' For Lhis reason this feasibility ;

f;and Phase II by 1986 In Phase I, eleotrification of the exieting 1ines
'3fshould be in principle carried out with the lines in their original state, -

'f‘the civil engineering works consist mainly of grade separation of level’,

'-crossings and strengthening of tracke, the electrical works consist mainly

o of- electrification,_the employment of automatir signalling and the eon$t~
_"”'ruction of electric car depots. In Phase 11y the remodelling of the KCR to
:'3a ‘double’ ‘tiack and of the main line (Karach- City to Drigh. Road). to & four

?track should’ be carried out' the civil engineering works consist mainly of

-the provision of new tracks, the construction of runover ‘bridges. and ‘eleya~-

"f'ted bridges, the electrical works consist of the inetallation of new overhead

contact lines and signals on the KCR The costs required to complete these
works are as given below' Alternative 1 shows the cost if the railanS'
are to- be modernized in their existing condition and Alternative 21 part
of the railway section, including level crossings with - major roads, is to

be constructed to provide elevated tracks,
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' ALTFRNATIVF 1o R |
‘ (In thousaud rupees)

:-Electric"

- .+ Gar Depoty- £
DRI I;Malir R Y

KCR o Main line: . Br, ete. B Total S

Clvil o e 129,500 1, 780 633,.' o

”C%géineering_‘.ji#43 800¢' o ’207 333‘.1.35 ‘f_;:-‘- .: S
Electric - - --_215?36?“ g, 328 333-r;35129,700.‘;:,f 673 400&g.;”;:'
Ctotal . 659,167. 1;535,656" 259,200 ”_i-2;4$4;03§ff71ﬁ”"'

ALTERNATIVE 2

Cengineering 1,811,433 11,207,333 - 129,500 3,148,266 -

Electide '.-215;357 B 323;333'~:“ 129;?00”-5-?: 673, 400
Total 2 026 800' .t 1,535,666 259, 2oo”f”;:;3 821 665_if’

o An additiOnal Rs 1,600, 000 will be- required for the procurement '
‘ of 600 electric cars by 2012.. B A S LA

”j;sf ADMHWSTRKHON AND MANAGEMENT A
; As ‘a result of this Eeasibility study, it is. estimated that traffie
.demand of the Karachi City as previously described An: paragraph 1-2 of thie .
'e.report will in 1987, result in - a traffic volume of about 4 ? times that :
of 1971 and, in 2002 of about 10 times.: However, as 1s proposed by this

- study’ team, the present traffic capacities of" the KCR 1ine and the msin .

" line would. be greatly increased and Lhe train headways particularly in the
_1ush hours would - ‘be. reduced markedly as described in Chapter 4 of this report
by carrying out.a series.of such modernization schemes as the electrification '
of the existine KCR line and the making of this and the main 1ine into a '
. double- track and a four—track 1ine respectively., For this purpose, and

. keeping pace with the’ increase in traffic services, considerebly many more _

ﬁ'train operating personnel and track and, electrical maintenance personnel

would be required ‘as well as a reinfcrcement of the administration which
should be carried out in order to assure the safe operstion of trains,  The - .
following describes how individual divisions should be administrered and '
operated
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¥

' b1 Transportation and Tram Oparatinu Seotors

, _: In addition to the booking clerk to be greatly increased in “idf
:,number, An order thst passcngers be protected and safely conducted in the

'-~;rush hours, odditional platﬁorm clcrk ehould be employed And An: order to.

"-tcheck booked tickets to. prevent fraudu]ent riding, ticket examiner clexk :
.-would be required. Furthnrmore, additions to the operating clerk to aesure .
?normel operation of trains could not be avoided Because station mastera '
g :Jalone are not aufficient to provide smooth scrvioes, an administrative or-
< ganization to- eseist station master should be established whereby individual
-:ﬁresponsibilities should be clarified It is aleo recommended that such an |
ﬁorganization as is capable of interconnecting ‘the' Regional Office and ‘the

' f'staticns g0 ae to permit the complete transmission of orders and infoertion' '

ijand cope with the changing situation should be: established partieular3y a

} "Lnew passenger control organiaation should be realieed and the existing

',train control organization reinforced

B 2 Facnittes Sector

With regard specifically to Lhe maintenance of - tracks, the

L jincreese of the train speeds and frequency track damage is predicted to j o
:Vﬁincrease.. Therefore, more heavy and 1onger rails should be used manual

'”"maintenence should be shifted to mechanical maintenance the operational .

"lorganization to sub«divide assigned seotions should be re organized, a fixed.

’1fpattern for watching trains so as to protect maintenence staff while working:”

;3shcu1d be established and proper time intervals to permit maintenance staff_

aito work before and after the passing of trains should be assured

R 5‘5-3__5 Eleotncal Sector
S With regard to the maintenance of the electrical system, the
maintenance of the substation facilities should preferably be consigned to

i KESC as has been practiced 80 far : In order to strengthen the functions.

'-of Karachi Regional Office, a few more personnel should be employed and '
'trained so as to cope with the maintenance of signals and communi ration
:systems. Addition of several mcre engineers should be aseigned to: Karachi
'Regional Office and this will be sufficient to fulfill the administration
service, while about two electric power and communicaticn control centers
.should be manned to control power, signal and communication systems such as

. the trsneformation of electricity and the transmission of “high voltages.

- 17 -



6. ANALYSIS or'cosr BENEFIT AND FUND ANALYSIS

61 Analysns of Cost 6snef|t
' lhe major ‘benefit thonght to acciuc [10m Lhis Pioloct, if carried
ouL, are as. given hereundel.' L Lo '

(1) The passenger will bencfit bv using Lhe lmproved idilway

.service, 80 that txave]]ing OfflClLHCy (Lhe seving o[ timc spont in Lravelm o
'.1ing) will increase.;]_ ' e

'.(2), Passengers will give ep. Lhe utillzation oE buses, taxis or
other means of . transport and avail themselves of the. improved railway
services: as well as in case of giving up the use or consumption of . nther
goods or seivices and availing themselves of Lhe railway will conduce: to o

'increased utilicy of [acilities themself iiom the improved services. ,

(3)' The increase of passengers utili?ing the railways will make J
investment {n roads unnecessary and may reduce road Lraffic, as well as
imporve the’ inefficient operation of faciiities, caused by road traffic

':congestion.-

: ”(&)d The provision of grade separated crossings and automatic gates
) will telleve road tiaffic congestion, hence it will lead Lo more efficient

traffic Operation.

‘ .f(S) The electrification of ‘the railways and the modernization of '
'signalling and communication systems with the increase of the operating
efficiency of elechic cars and the efficient use of energy, will conduce
the overall transport eff1ciency, which will make possible the saving of

resources (costs)

(6)_ The remodelling of the main 1ine to a fourmtrack 1ine and of E
‘the KCR to a double track line will bring about efficient Operations not L
only for the benefit of commuters, but also For 1ong distance paseengers and‘

goods transport to and from the Karachi Metropolitan Area.

: (7) In connection with Item (2), the spreadlng use of automobiles
cwill be moderated : Environmental pollution resulting from-automobile
exhaust gases which is attracting attention throughout the world, will

therefore be reduced.

(8) The.improvement of the‘existing lines will'promote the conml
struction of the R/T spine and the three extension lines projected as

part of the metropolitan trsffic plan.
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o '(8). The figure of - Lhe improved metropolitan traffic expected from
‘the - introduction of modetn electric cars ~and oLher improvements will contri»
.*butc to. the enhancemeut of Karachi'e social and economic activities Lhrough
‘the abovementioned benefits dnd wil] elso be a status symbol of which.
':Karachi 8 ciLizens will be. proud ' ‘

Caicu!atlons of Costs and Benefut

: ‘ The results of Lhe judgement that was obtained by calculating the
"fcoets required for end the benefit occurring irom the- execution of this '
{-fProject, and ' that made on Lhe naLional economic effects involved ‘are- given

_hercunder.

From the celculations for judgement,_net beuefit values of 1 0?2 308 l
and 390 543 5 thousand rupees were obtained at. a discount rate of 6% for '
Alternetives 1 and 2, respectively- At a discount rate of 124, both alter—'
. natives indioated negative net benefit valueuL For 1nternal rate of return
‘-_indicating the discount rate at which discounted net benefiL for each year
.:be zero as a, total throughout the subjecL period ? 66/ and 6 55/ were '
Tobtained for Alternatives 1 and 2, respectively. These percentages resulted
'from calculating only direct beuefit (not in total) possible to be ca]cu-
_lated of those benefit deseribed in paragraph 6~l above, and are well worth .
_of evaluation.- Meanwhile, the benefit from time saving and that from cost _
saving at a discount rate of 6/ are thousand Rs.-2 972 267 O and thousand Rs.
1, 665 734 4. reSpectively ' ' '

' _=6_3 Results of Fund Analvsus

N'f on’ the assumption that this Project is Operated on a commercial
basis by a single manegement organ similar to a private enterprise, this
feasibility study analyzes what financial effects will be produced as given '

hereunder.

_ :(i) “The modernization of. traffic service will enable savings in
:'operating costs and at the seme time - increase earnings in parallel to the
'increase of traffic vo}ume, thus resulting. in a largely improved operating
_revenue and sxpenditure. For this purpose, however, the current carriage

charges for service by the Karachi Suburbsn Railway should be raised

_ (2) Due to the vast construction cost, a cepital fund that has to
be repaild every year to recover the initiai-cost will be great when com-

psredkwith the revenue from carriage chargesrand the operating expenses.

{(3) In order to maintain the sound'management of the raiiways :
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without impairing the benefit to" passengers using thie- modernized railway
'service, patt or most of the construction fund should be borne by and”
fpart of the intereet thereof subsidi?ed by the Government. Other public

finaneial aid will also be required
6-4. Economw Evatuatnon | : :
_ ‘Whether. 1t is a road traffic ploject or any . other Lraffic project,.
 the sound management of a: project which relates to. metropolitan traffic as. .
“in the subject of this feasibility study will inevitably be difflcult 1n80w :
" far as it is ‘on.a. eelf~paying basis using . fund on. hand because the const~lu%ﬁ
}ruction of traffic facilities in metropolitan area require, whether railway'?
_or’ road facilities, ‘a vast amount of [unding This Project aims at the
_"modernization of the existing railway facilities.. However, if the construc«
- tion of raods as traffic facilities was undertaken in place of the rail~‘
‘way Eacilities, the amount of fuuding required would exceed Lhet requir- h_i
ed for the fixed facilities of this Piojecr. Assuming that the capital o
costs in these two different projects were approximately equal to and that
- the amount of the cost saving produced under this Project were calculated
tn comparison to the case when passengers and goods are transported by road,
it would amount to thousand Rs. 82 750 6 at a discount rate of 64, The )
‘ratio of the amount of such saving to the capital eost {excluding the cost of
rolling stock procured) is 30 8? in Alternative 1 and 24 5/ in Alternative 2.
| As described in paragraph 6 2 above, the uational economic effect
of this Project: judged from analyzed costs and benefit are by no means small
Therefore, the economic effect of : this Project resulting fron such various
,analyses are considered to be worthy of thorough evaluation.; In the execu—
tion of this Progect howerer, we Would add that public financial aid is

inevitably required,

7. RECOMMENDATION

© Although there are many things to be executed in the future, -the
following particulars are specifically recommended to e put into practice
in order to- promote the electrification and: modernizatiOn of the Karachi

Suburban Railway.
7-1. ConSolidation of Or'ga'nizations

In order to solve the traffic problems in the Karachi metropolitan
area, the’ establishment of MRFS centering on the railway 18 most necessary,

and-in order to promote this, close contact and oooperation between all the

organs relating to the metropolitan development plan and roads must be .

- 20 -



-mainteined.‘ For this purpoee, ‘8 powerful organization based mainly on the

: -Pakistan Railways and composed of many experts selected from the related

"organs shou]d be established with RTS Cell being at the helm.‘ o

n 7.2, Necessny for Electriﬂcation and Modernizatlon of Mal:r Branch

“'”_RTS Cell is iimited to the cosntruction of e spine and the extension of
fi other three lines beside KCR snd Main line._ Howcver, in view of the KDA- B
Q:master plan and the metropolitan development plan, the Malir Braneh should

.']also be included for eleotrificetion and modernization.

o "7-3'.- | Establishment of Measures to Increase Earmngs I

The assurance of revenue is a matter of primary concern for the -

i~;railway manegement.c Furthermore, ag the transport service will be greatly
_"jfimproved by future electrification snd modernization, whieh follow from a f'
'.ivast ‘amount “of investment, earnest efforts must be- exerted to dea] with '
_i*”increasing earnings also from the principle that such revenue musL be f",7
"f'shared by those who utilise the rsilways. f' ' o |

It is seid that half the passengers utilizing the railways are . -

'ticketless._ Therefore, the following countermeasures, including thoge to

_'fprevent free rides, ehould be studied

(1) The Karachi Regional Office should be assigned with greater

_-authority to administer earnings

'(2) In order to prevent free rides. efforts should ‘be - made to

i lenhance the moral of passengers, snd beside this, fencing should be

installed and paesengers ‘more closely watched Gonductors ‘depots should

be established Inspection of tickets in the running trains should be

.rdone more - strictly by the conductor.

' 7?4_. ‘ Enhancement of Traffic Moral -

Electrification and modernization of the railwnys will greatly

'-_eccelerate the speed and reduce the headway of trains in future, From the

'standpoints of preventing danger and protecting the equipment installed,

efforts should be made to enhance the trafflc moral of inhabitants 8o that

‘they will not enter the trackway nor run ‘over level crossings when the getes_

are closed
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| CHAPTER 1 -
Present Sltuation of Pakistan Raleays

. 1}1. Genemi Descrlptlon
Pakietan has an: area of . approximately 800 000 square kilometera

: (about twice Lhat of Japan),_with a plain stretching from south to north

*.mostly along the Indus, a. vast broad desert stretching through the middle |

of the country, and monntains 2 000 Lo 3 000 meters high in the northeast .

and northwest boundary between the country and China, Soviet Union and

.India.

Due to this topography, traffic first developed in the dﬂnsely
_ populated area to the east of Lhc Indus. In particular the first railway
:‘was laid in Karachi, which was. the former capital of Pakistan and s now 57:
Lhe only trading port of - the countiy adjoining the Arabian Sea, then exten~.
;ded gradually along Indus to Lahore (the second largest city, population '
| 2,156, ;000) - and further to Rawalpindi (population 770 000) Specifically,
_:since the. capital of the country was tranaferred to Islamabad adjacent to:
| :Rawalpindi, this: section of “the: railway has- been playing an important_role__
'as the artery of the: country carring passengers and. freight. Apart from this,”
other rallydys developed a. 1ong time ago, running to Chaman, the boundary
mof Afghanistan, to: Zahidan, the boundary of Iran, and to the Khyber Pass
' which is famous in history.- These railways were laid chiefly to meet mili
:'tary purpose. . : ' AR ' ‘ .
Recently the rapid growth of population around large cities has
“been. forming a serious problem creating congested commuter traffic,

articularly remarkable around Karachi

The mission of Pakistan Railways is to serve the public in trans~
.portation, and it has practiced a low-rate fare policy. Meanwhile, it has
been placing a- great emphasis on the improvement of transportation, and has
jrbeen executing ‘the modernization of its existing facilities, the elimina~ :
'tion of bottlenecks and the replacenent of old rolling stock with new. As
a result, dug to “the rapid growth of: the economy from 1973 to 1974 and the
'resu]tant shortage of Lraffic capacity. the foliowing plans are ander

preparation

_(1)' Construction of a Freight Yard in Pipri

The big problem in the sphere of freight Lransportation is the

shortage of handling capacity in Lhe freight yards around Karachi. In order
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t Lransportation and to meet tho growth 0{91

on of Lhe handling capacity of -
For Lhis purpoae, Pakistan_ o

to improve the quality of freigh
the demand for transportation, the additd
the freight yard in Karachi 1s: most necessarys

.-Railways has been exerting cfforts in addition to the improvement of -

existing facilities. However, as the present condition of the 1ocationa .

 will not permit'EUrther expanglon-of . freéight
 new freight yard An Pipri is’ planned. :

yards, the construotion of a

_(2) Improvement of Transport around Islamabad

For the purposes of dealing with the marked grOWth of pOpulation g
around Islanabad and to increase traffic capacity to the industrial area,
the construction of an Islamabad Branch of 5.6 route milee ia planned to
' ﬂprovide a loop line. Together with this, a plan to change the existing .:,

meter—gauge track to broad gauge track is under consideration.,{,'f'

(3) Construetion of Karachi Termina] Station

In parallel with’ the rapid growth of population and the rapid_fr'
development of heavy induerialization around Karachi, Lhe conerdction of' :
a terminal- station in Karachi Cantonment has become’ necessary The eeti»:
'mated construction cost for this is Rs. 113 million.? “The terminal statiOn.;c‘
will be- 4 high- rise building designed in a modern sLyle, provided with L
all facilities and equipment necessary for passenger operations to provide::
‘a comfortable service to passengers. The building planned will permit the_ly
simultaneous departure of nine passenger trains, including short-distnace R
passenger trains. ' ‘ E
1-2. Historv

_ Pakistan Railwaye (hereinafter celled "PR") was formerly called
North Western Railway, and after a railway of 105 route miles between
Karachi and Kotori was completed in 1861,.the route mileage was gradually
extended to 1,851. miles in 1886 Thereafter, despite the fact that the
rate. of progress in construction was obetructed by two World Wara, PR deve» ,-
loped steadlly to establish 6,890 route mi]es in 1947, out of which however
- 1,891 miles situated in the territory which became Indian was transferred
.ro India in the same year. . Consequently the total of route mileage decreased
to approximately 3, ,000 milee. Thereafter, however, PR merged the 318 miles
of railway situated in the Province of Sind and previously managed by the:

Jodhpur Railway on behalf of the o0ld Government of India, and the combined
“total of 5, 317 route miles 1s in the possession of PR, -

In February, 1961, North Western Railway was re-named Pakistan
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Western Rni]way (PWR), which was further re—named Pakistah Railways in' the
' “latter half of 1974 because of the independence of. Fast Pakistan (now called
' the PeOple 8 Republic of Bangladesh) in 197&. : :

' 1_-3.' Organization

. _ In PR, the Rnilway Boad, consieting of the Chairman, the Vice _
: Chairman and two Memhers, is estsbliehed as the top otgan’ in charging of

'".decision making‘- The Chairman 1s’ the’ chief executive officer of general

railway affairs and the Board is responsible for arriving at docisions on -
'teohnieal matters and advising the Government in matters of railusy policy.

The Board has ‘a three fold funotion to perform, that 13, i

(1) The usual secretaiat and policy-making functions of the Govern~ '
-;ment in the sphere of control snd regulation of the ' '
" affairs of PR. R o ‘

5(?) iThe highest technical authority for the evaluation and L
,_-determination of all technical problems e0nneoted with
S the working of PR. o : »
ik :(5)}lA board of management for administration, conatruotion, :_R;'
ng{operation snd maintenance of PR.:,V.q SRR

Under:the control of the Board PR is staffed with technical super—
intendents, eight divisional superintendents for Mechanical and Electrioal

'-‘Engineering, Transportation, Commercial Signalling, and Personnel Affairs

V'Divisions, ete._ In addition to. the above, six regional offices have been

:gestablished acting as subsidiaries of the PR headquarters at Karachi,:
]Sukkur, Lahore, Rawalpindi Quetta and. Multan to supervise 1oca1 seotione. C

--These offices are organized similarly to. headquarters but.-. are under the
'overall control of the Vice-Chairman of the Railway Board

IT;E{h‘ Outﬂns
At present PR hes 874 stations, about 133 000 employees and oarries
about 140 million passengers a year and 11 million tong . of freight (fisoal
1973), the revenue consisting of about Rs. . 340 million (about ¥l 020 million)
in fiscal 1974 for passenger earnings, Re. 65 million (about ¥200 million)
for 1uggage Rs. 560 million (¥l 680 million) in freight, totalling Rs, 970
million (¥2 180 million) As such, the percentage of expenditure to gross
earnings is fairly freight at 78. However when compared with the figures of

the previous year, earnings from the transport of passengers and 1uggage
”registered a satisfsctory growth while those from freight decreased markedly-
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due to the worldawide recession and inflation, consequently the. percentage

-lof expenditure to -gross earnings diopped from the previous year g ?2 to 78. ;

1-6. Passenger and Fre!ght

l 5~ | Passenger rraffic

l 5»1-1 Passenger Fare System

The ratio of passenger Parnlngs to. the growth of revenue in Iiscal
'1973 accounted for 34,2% There ‘are. four clasges for passengers, Special
Class (air~conditioned), First Class, Second Class and Third Class.: About.=

' 395/ of passengers use Third Class._ L
Passenger fare decrease according to distance and there are diffew'

frent types of tickets available for air~conditioned ear, reserved seats and

sleeping berths. Passenger fare in excess of Rs. 3 (¥90) have traffic a

duty imposed on’ them.-

1- 5 1—2 Traffic Capacity and” Improvement :

Approximately 14 to. 16 passengei trains per day run on the main _
. line between. Karachi ‘and Lahore, but there are. many branches: with less than "
half the above . figure._ ‘Each passenger train pulled by . a steam locomotive R

. has only 11. 4 coaching vehicles, a mixed- train 10.2 end that pulled by a*
diesel 1ocomotive 18 4, lndicating the marked lack of: traffic capacity. -

i In this connection in order to provide passengers wieh: COmfortable
trips and deérease congestion PR. has taken steps to permit on. certaln
trains, passengers to’ change from Second Class Coaches to Third Class Sleep-
ing Berths with nominal fare. “In order to facilitate the purchase of tickets
by the’ railway s clientele 20 eity booking agencies, 11 external agencies'
and automatic platform ticket machines at major statlons are functioning
Services are being improved hy having different ticket colours for diffe~

- rent classes. L

1-5-1-3 .ﬂumber of'Passengers Carried

o : Lhanges in the number of passengers carried are as described here~
under, In. fiscal 1973, the number of - passeigers increased by 5, 5 million
over the previous year to 140 million passengers, the highest ever recorded
By class, the overwhelm1ng increase of about 5 million passengers travelled
Third Class. The average distance per passenger increased to 51,2 miles,

and an increase in earnings of Rs. 2.35 per passenger was registered
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1»542- Fredight Traffic

15~2~1 Traffic Volume by Commoditv

Nearly 60/ of Lhe operatiug earnings of PR is from freight tranew
oort.' Freight traneported mainly consiete of exported’ and imported freight
from Karachi Port, but imported freight are alwaya in exceee of exporred |
‘freight.' Moet 1mported freight are haulpd by the main line to factoriee and

to up—country deetinatione 43 well as many to be txansehipped CO Afghanieten.v
. hs euch, the transport of. fleight moves with. Karachi- Port at the

helm, but the 1ack of harbour and port facilities and the resticLed freight

yards in Karachi are making it difficult to switch to freight trains and

are impeding the emooth transport o[ ireight.:

Over Lhe paet several years, traffic volume hasg been maintained
at 12,3 to 12.6 million tons, but dipped to the level of’ 1l million tone in
fiscal 1973 due to the effects of the worldhwide recession and inflation.
The. shortage of freight cars, particularly waggons, cannot be overlooked |
In addition to. the above factors, changee from the nee of railways to
trucks must be considered as a reeult of the road network being rapidly Lo
;developed and” improved _ SR e : "‘ SR
Major- freight traneported are as shown on Table l 5 2~1 and mainly i
consist of wheat, cement, coal, coke, rice, chemical ferti]i?ers, grains, o
: and pulses. The freighL normally rank high, particularly chemical ferti— R
lizers which in flscal 1973 recorded over l million tons,_the highest :

figure in the past five years.

l ~5-2-2 Ton mile Average Distance of Hual and Average Revenue per Ton

lthough average distance of haul ia’ fiscal 1973 decreased marginally
from that in the preceding year, the average ‘rate charged per. ton per mile :
and the average revenue per ton of{reight have been increasing every year.
~ This may. be- attribuLed o the increaeed vse of long-distance and high—claee
}freight though the growth of freight trausport facilities of same level

1‘5f2“3 Steps- to Increase Revenue

In this situation, rigorous steps were taken by PR to increase its
~.revenmue, In fiscal 1967, PR started collection and ‘delivery service for
freight by 1tself ‘The combined total of freight handled in fiacal 1973 at’
Karachi, Labore, Lyallpur and Multan amount to 77,000 tons and PR earned
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'Rs. 705 000 (¥210 million) Also, in the sphere of freight transportation,

_PR operatod special trains for livestock, express trains for fruits and
_vegetahlee, and. refrigerated fish Vans and eleotro mechanically refrigerated -
vans: on ‘the’ section bctween Karachi and Peshawar, 80 a8 to improve the queliw :

o ty of transport.'p;f“3'

: ¢ Furthermore, in order Lo take advantage of covered waggons, the
_handling of small luggage has boen done collectively at major stations from |
'June 1974 Also in April that year en inland dry port was. opened in:
‘-]Lahore, so as to permit eustom olearance of. exported ‘and imported freight
'_end other procedures. The dry port is a sub~organ of Karachi Port and ie

._funcLioning to ease. the overorowding freight.. :

1.8, -ij'o‘p’a-"‘rétsah -a Tf'a;n's ok

'1#6~l° Train Frequenoy and Mileage E

_:'(l)" Passenger Trains

_ : The average number of trains operated per day in fiscal 1973
_fwas 422 trains, up about 54 over the previous year.. Of the 42? trains,-' _
_‘;332 trains were ordinery trains and the other 90 were mixed trains By looo—_
="motiyre, 234 ordinary and 16 mixed trains were pulled by dieeel engines,_ _
7acoounting for nearly 60/ of the total 76 ordinary and 73 mixed steam engines, -
:;73 mixed trains almost equal and 22 ordinary Lrains we1e electrically :

'powered

AR With regard €6 Lrainﬁmileage an average of about 53 718

miles per day was registered, a marginal decrease from fiscal 19?4 The
:breakdown ‘of 53 718 miles by types of locomotive is that diesel engines ran
__33 9%0 miles 637 of the total mileage operated but dropping from the 95%-
'of the previous year, while stéan engines increased by approx1mate1y 1, 600
_miles to 8 total of 16 265 miles and electric engines Lemained at the same
-level : c ‘ ' '

(2) Freight Trains

- -l The average number of freight trains operated per day in fiseal:
19?3 was - 197 ~down 28 from the previous year, possibly due to the inactive=
loadings 1nfluenced by the world«wide recession and inflation. rhis decrea-
sed all freight train frequencies regardless of the type of locomotive used,
In particular, trains pulled by steam engines dipped only 75, or 75% of the
~previous year, and trains pulled by diesel and electric engines deoreased
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:to ll] and 11 respectively from. Lhe levels of Lhe previous year.'

_ . With regard Lo Lhe per trsin numbei of covered waggons which '
fform the main form of freight car, en average of 70 waggons were pulled

"'1by steam 1ocomotive 51 7 by diescl 59 5 by electrie, or 49 7 on’ average. 'l

50F these weggons, an average of 17 covered waggons carrying goods were
‘pulled by sieam locomotiVes, 35 7 by dlesel and 34,7 by electric, and it 1s.
'-unoticeable that neariy 40/ of Lhese waggone ard empty, SR

o _ Due - to ihe abovementioned situation, the average freight train
o tmiieage per dey in fiscsl 1973 dropped grestly for the first time in the
:past several years, except for that . pulled by electric locomotives, and
_ﬂthat by diesel engines wes 16, 693 miles (93/ of the previous year) and
.'steam engines 30,20 miles (71/ of the previous year), totalling 21 210, ?O
miles (894 of the previous year) SR :

i1F6n2~: Train Speed
E With respect to the speed of - Lrains, fast passenger Lrains on the
:main 1ine are planned to run at the. maximum speed of 65 miles per., hour, -
~ﬁrapid service trains at 50 miles per hour snd 1oca1 trains at 40. miles
‘_Eper hour. ihe set speeds are 60 50 and’ 35 miles, each TO/ less than. the '

-tjfabOVe figures. On KCR the maximum speed ia planned to be 45 miles per

:‘hour, with the set speed being 40 miles per hour,_ Maximum Speeds .on branm
”Cheﬁ vary with railway divisions. = - Lo

: On freight trsins, the maximum speed ie 35 miles and that planned
t_:is set to 30 miles per hour. The actual speed of trains pulled by steam
flocomotive is 8. 97 miles per houi, diesel AL, 5 miles per hour and electrie
"ll 8 miles per: hour, the average being fairly low ‘at 11 2 miles per hour. 3
These figures show the combined total’ hours required by. trains from their‘
.'starting points to. their destinstions. In addition, when trains are delayed
”_markedly, permission is granted 8o’ that the above speeds may be reised ‘to

their maximum. Q

Ci-6-3 tocomotives

The number of steam locomotives owned by PR as of June 30, 1973
19 562, diesel locomotives 401 and eléctric locomotives 29, totalling 992,
Steam locomotives have been . replaced step by step with diesel and electric
'locOmotives and are now used mainly on broad-gauge lines, due to the fact
that the supply of the coal used as fuel far steam locomotives was ceased
" by India since 1948 and only 31 out of 562 steam locomotives on hand are
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- uaing coal and the remain using a combination of diesel oil and coal
'_Diescl 1ocomotivc3 in fiscal 1973 accounted for 79.6% cf the total tonwmlles, |
-but their rate of usc was &3 7?, far from 504._ 29 elcctric 1ocomotivee o
:Uere imported in 1970 and are now operated on. the aecticn betwccn Lahore and
Rhanewal. y LA I T e T T R S

o (_1 The average running miles of 1occmotivcs cn broadngaugc 1ines (ex—
_luclucive of rolling stcck for repair and 1nspection) as actually registered
'?,in fiscal 1974 were 133 miles; 86 miles Ecr steam 1000motives, 171 miles
 'for dieael and 202 miles for electric.1 The actual working hours per: dgy _
cof a steam 1ocomotivc wexe 9 06, dieSel 1& 3 and electric 14 8, the average
. being 11, 6. The percentage of apare locomoLivea stands aL 13 2/ of- steam '
| locomotives, 13 4/ diesel and 11 3/ electric, the average being 13 2/ '

Table 1~6 3-1 Numbcr of Locomotives Owned and : _
Average Running Miles Per Day (1969-1974) IR

! CSteam T - Average Runningl’cr DaY
' ¢ of loco. SR G DR e] R .
:_:‘I‘yp Gaugﬁ o R RO tot Diesel | Ble- [ Bxton- [ e Ele_- thcn

P

"Ycar

T [ o [ [ [~ Tome o i

vl e fas  far Lo 02 e |, 141; 82 [186: [163" [ 127
-L _‘,1971 1 fses | as ar |ses | a0 *29,}3"'1015 86 - 180" [226 [138
;1912-«73;’2»1 436 Jas e Pses |aor |29 | sos s {182 |22 {136

L

197474 s | asr far 562 4007 |29 | 992 87 |a71 |az0 s
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1~6-4 :Roiiing_SCObk'

1~ 6*4 1 Amount of Rolling Stock Owned

The amount of rolling stook owned by PR aL the end of fiscal 1973
was 2 060 passengex cars and 1, 116 freight cars; totalling 3, 176 cars,:

'indicating a marginal decrease over ‘the: past few years. A total of 37 339 :

: freight cars dre owned consisting of 23 707 covered wagon cais, aceounting
~for about 634, 8 229" open wagon i and other special ‘type- cars for eXplosives,
ores, liquids, timber ete, Similarly to passenger care, the number of ‘

freight cars is also tending to decrease. :

Table 1 6 4 1 Amounte of Passenger Cars and Freight Care Owned
' (1969 ~ 19?4) 2 —

~__ Year 1969 - 70| 1970 -7 1971 - 72 191‘72?_?2 1973 = 74 |
. Gauge T L | EDPOIIN IS S |
Broad gaug= . ,905 1,934 | 1,814 1,819 :, l 822_
|t gluocer gmmge | aze || omas | a1
CE S (3' kAN N EEUR Y IRRLETEES (DTN Sl SREAIE AR S
@ gﬂg'ﬂarrow gauge [ oL1& | ita] o mas a3 |
‘813 g2t - .6") SRRt N R O 1
o lRE roral T | 2,145 2,154 | 2,052 1 2,057 (2,060
LT e ' e - SN N IR i T
@ | Broad gauge 1,098 | 1,074 0 01,029 |0 1,004 ) 11,038
Lo e (st gy T : ST EE P DT
;3 mg"Meter_gauge ' 32 S s2 - 32 -v‘,‘f321Q \.'ngg
o |Narrow gauge [ 46 o 46T | 46 [ oo 46 | b6
B - 6")'::-, 1o N
|8 (Total - - . - | 1,176 | 1,152 | 1,107 |- 1,082 | 1,116
| Total - - | 3,320 00 3,306 | 3,159 1 3,139 [ 37176
‘| Broad gauge (5" - 6") 35,893 [.35,700. | 35,987 | 35,803 - 35,721
| Meter gauge (3" - 3'")} 1,073 | 1,073 | 1,073 | 1,073 1,053
%’,og Narrow gauge (2' - 6"Y 564 564 | - 560 | - 560 ] 565
E " . Total .. | 37,530 | 37,337 | 37,624 | 37,436 - "-'37 339'

- 1-6-4- 2. Inspection, Maintenance, Repairing and Construction of Railcax

The diesel locomotive workshop in Rawalpindi has an annual capacity
of repalring about 300 1ocomotivee In addition, maintenance of diesel loco-
motives is ‘done at Karachi Cantonment , Rawalpindi cete,: In Rawalpindi
Lahore and Rohri “maintenance of railcars is performed and the construction-

- of the various types of tank cars and covered wagon cars is carried out.

Additions of new faciliries and equipment are under progrese to modernize
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<1074, due €0, th'

'__and‘atreﬁgthen-Ehe;éxistiﬁg'ﬁbiﬁéhﬁpé}fa  P

AN 'Ea'minqs nd Exponditures

A 7~1'; Outlina of Farnings and Egpenditures ”  | o
:‘l o In PR the percentage of expenditure to grosa earnings used to be ¥
}L’well balanced ac 67 to ?3;' utllowest figure of 78 waa recorded in fiseal
fact that 1evenue from both passenger fare and 1uggage

i’iahargeg continued to grow steadily whereas great set-backs were observed

'-.lation. _ R .
S Meanwhile, with regard Lo expenditure, the: influence of the oil
crisis caused fuel expenses to 1ncrease by about Rs.‘lo 000 or up 50/ ovef

; the previous year.: All maintenance costs, operatiug ‘expenses and. admin1~ 

» stration eXpenses 1ncreased remarkedly.::,3y;f,;“g;:mfr;¢-ﬁg-;¢_-:‘f**

Table 1-?~1~1 Farnings and Fxpenditure (1969 = 1974) :
L L .,..-.: »_; : | o Vol (In thousand Rﬂ)

BT e SRR | R Percentage of"
Earningsg = 1 Fxpenditure - .Profit Z. - Expenditure to
3(A) S (R) (A) w (B) Gross Earnings

BT T | Tsessa08 o [aanieer. | s
7L 716,272 | 523,894 . | 192,378 [ . 73
7207 795,291 ) T 591,657 1 203,634 . 74
73 c0 0| 2943,684 [ 7637,751 [ 305,933 | - .67 SR
740 _-9?4;703”'_'f1761 260 29,443 | 8

' f_‘\ ategory
Year

1965
| 2970
1971
<] 1972
1973

i

' 'ﬂ Table 1 7—1 2 Breakdown _of Earnings (1969 - 1974) | -
" o R (In thousand Rs )

YearCa;eg?fy PasSengersf tynggage ']Freight}_"Othersf Total
1969 - 70 | 281,912 | 40,526 | 389,232-| 19,502 | 731,172
1970 - 71 264,714 | 35,477 400,144 | 15,937 {716,272
1971« 72 ~10 271,548 | 39,649 458,154 1 16,040 | 785,391
2972 - 73 ' 314,288 | 40,580 571,857 | 16,959 | 943,684
(197% - 74 .1 333,701 64,786 | 559,408 [ 16,806 [974,703 |
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Table 1~7 1~3 Breakdown -of Fxpenditure (In thouaand RB )

Cate~
gory
Year '

' Main;

| Repairs & -

Fuel
enance

|operating|
ExPénses

Expenses

work Fxpenm .
ses, except
fuel & ope~
7 |rating oo
s expensee”

Admini—
stratiou

others |
: expensea ,g_, e

otal

236
192,
218,

R

70
n

[1969"
1970
1971 5
1972 = 73 | ‘234,

1
]
N

B

365-
755,}'
509 -
133

147,25
137,798
{158,162
{ 153~664ﬁ

83,136
86,927
905102

-108i799;;

19,715
20,703
22,467 -
%5_70#.,

81 858;
69,538
83,234,
196,075

35,877

16,176
19,183:
19,466

589,205
j523 894
591,657
637, 751

1973 - ?4;:=261
SR L2}

706'
4 27 9

i 212 501;1
ﬁfl?;i_'

125,852

27,844
1 3.6 Rk

) 109 490

14 4

;19 ss7i
_2 5

761,260
00

‘1-7—

Number of Employeee and Personnel Expenses

The number of PR's employees at the end of fiecal 19?4 Was 133 043

'almOBt ‘no ehange being: obeerved over the last. eeveraI years., By divieion,

_ ”the greater numbey - of staff 46 197 (34 7/) are engaged in' operating servicea,_.
' vehicle repairs and maiutenance, foliowed by 33, 485 (25 2%) {1 facilitiee, '
- the’ combined total of these divisions accounting for nearly 60/, but only

207 are employed in business division.

The ratio of peraonnel expenaes to

J_the 81088 expenditure 13 at the favorable 1eVe1 of SOA, but thie is gradually

];decreasing.‘ﬁ

- ‘Table.1-7-2 " Personnel Expenses and Grose Expenditure

'Caeegoty'

Year:

PereenﬁeI ,
Expéenses (A).

"~ Gross

- Expenditur

e (ﬁ?f“

(A)/ (B)

1969 ~ 70 .
41970 - 71
1971 - 72 -
1972 =73

1258s493 .

269,558 .
300,394 - .
373,600

589,205
523,894
591,657

637,751

L 761 260

T f~_
5L

58 . -

1973 = 74,

- 398,473 -
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R CHAPTER E N
The Necessity”for?_‘"the Modernlzation of the Railways

K _';'_:'1' ()vorall F ecast of the Passenger Demand by Transponation Mode

*"2~1w1 IUOutline of the Metho Ueed to Foreceat the Paeeenger Demand:'h'

i ZefiThiS feaeibility atqdy vas. made baeioally 1n accordance with the

‘:SKDA’ "Final Report on- Transportatio"' s and data furnished by KDA end

‘”‘RTSwCell of PR.‘ The atudy on’, the baeis{of which thie report was prepared
}wee promoted by a project team coneiating'of experts from the United Nationa,

'ﬁ“while KDA, acting es the cooperative agency of the Republic of Pakieten,- -

"cooperated 1n carrying out this etudy with thia team {hereinaﬁter called
fj_”the KDA etudy"} Several consultant corporatione also participated in
the'! United Natlons team. The field survey by the United Natione team .
';awee conduoted in October, 19?1. All modee and oonditione of tranaportation .
lin the Karechi Metropolitan region area were eubject to the KDA study, thie |
ﬁbeing»oonducted using comprehensive data eccumulated by the efforts of the
: Mastetnplan Department of KDA.-l- B PRAEREELAER B

'}and electrification of the main line and the implementation of other impro-“
.ﬁvements relating thereto, to improve the preaent situation of commutex treffic,
iin the Karachi Metropolitan Region Area, so as to examine their feasibility.ﬁ

Accordingly, we take 1t for granted that the improvement of. the _
‘railway fecilitiee under considelation would 1ead to-a quantitetive impro~"1
“;vement in nrban tranaportation. In thie context, the development plan worked
7ﬁout by KDA doee not necesearily take preference over railway, but emphasizes

;the expanelon of bue routee, etc. e

The preeent feaeibility study haa estimated future railway treffic
-volume through forecaating the future train operating syetem and traffic '
flow patterne after the completion of ‘the Reilway Modernization Project

under consideration.

The KDA atudy adopted the gravity model and modalsplit model, both
simplified versione of couventional traffic demand forecaating modela.
With these modela, eeveral alternative etrategies can be readily aseeeeed.
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One. of the simplifications adopted by the KDA study was suoh Lhat the _
‘detailed number of nonnwork trips wae noL estimated but the number of total
trips which is equal to the number cf work trips plus the numher of non» '
work trips would be estimated on the basis of Lhe probable number of work _
‘ttips. The numbei of. work Lrips between zones was. estimated by menns of the_
" work g generation and attraction ratios to the population.and employment ;” P
.totals for each, zone. In this case, 3eparate ratios were used for car~".
owning households and non car~owning households. The proportion of car—~;.-i'
R owning households was determined according to. the income distribntion esti~ f'

 mate- from the types of dwelling houses in each zone.on

Fa

The gravity model was. calibrated with respect to the distribution ;
of.commuters transported in 1971. :The modal split into modes of trans-ﬂ_" :
iportation was calculated using the ratio of car~ownership, income groups and
: trip 1engths.:' ' ' : " ‘ :
| The number of railway trips was. detelmined by subtracting the number :
“o_of bus trips from the number” -using public trangport, - In. determining this,'
:_ trip 1engths and the railway network were taken: intoiaccount in respect
to geographical distribution. Some of the calculations mentioned above iiﬁ

o were carried out manually and some by computer.,::;,i¢‘;“

‘i_2~1e2; Conditions Taken Into Consideration _ e
. : There are two alternatives adopLed for this Development Plan' one-_'
’is a distributive investment plan (known as "DIP“) and the other is ;h

a concentrated investment plan (known as ”CIP”) Each of these alter«if

.'inatives depends on’ separate type of the land use plan, of the population

dspread of the income distribution and of the ratio of caruowning house—'
holds.” The values forecast’ by CIP are predominantly superior to those byfd
- DIP, Table 2 1 shows the values” of populaticn, etc. forecast by CIP

_ Table 2-1. Characteristic Values of Population Statistics
’Karachi Metropolitan Area) -

- . , _ 1969' | 1985 2000_ _
uPopulation {in. millione) S33%F 4 o3 ol 15,00
Low-1income households _ 302 | 467 411
(in thousands). . (1) o R
Medium-income. households - | 176 612 1747
(in thousands) 2) ' . ' .
.High~income househdlds : 32 143 627
{in thousands) (3) _ : ' :
Total households’ " 5190 1222 - 2785
. {in thousands) . | . '
Number of Cars (in thousands)| 34 138 - 539
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Notee.~ (l) Re. 300 or 1eee a month. g - -

(2) Ra; 300 to Rs, 1, 000 a month, _

(3) Rs. 1,000 6% mora "a‘month, o

: l97¢ eet.. h p or more .
_ B The foreeaet of demand for traneportaLion 18 based on two premieea,
‘.one is the eituetion reetrained in accordance with the 1ateet tendency ap= -
ipearing as’ ohangee in traneportation eyetem petterns.g Under this premise,_: 
"the number of: ueers of public Lrauoport would increase, but number of pedeawe‘

: triane or ueere of private modee ‘of transport would decreaee. Under such -

o circumataneee, it ie considered that Lhe reetriotion of parking areas in

' gbueiness center, the imposition of parkLng feee, rieee in the selling
' prices of cars and fuel, and increaee 1n car registration taxee, would be-~

--_come probleme.:ﬂg L

-~ 1he other is the unreetrained situation, 1n whiek public modes of
transport would be improved according to the increaee in population while
private modee of traneport would aleo be more frequently used and both h

the’ public and the private modes would be used at an almost identical rate } ;
'-‘with Ehiat gn_ 1971 it HRR o F

S This Development Plan vas. assessed on the baeie of the restrained o
”fsituatiOn.; Under the reetrained situation, the ratio of seleetion in '
'private mode of transport (sueh as privately owned care, taxicabs and

'HIrickshawe) was. estimated Lo decreaee as BhOWn in Table 2- 2 :

Table 2~2 Ratio of Use of Private Modes of Traneport

Household :e e:_t*i Trip Length (gilee) - g.éd',eo::”'_‘ - ;“yu 3
Income 1971; 2000 1971 2000 1971 72000 '[- 1971 " 2000

Non-car-" "
wning ;
.Low-income‘ - o | .. : ] ‘: : K . IR A
“households | - 8: 5;,_ ik ) 2 “-,-j.g ' O'-j . -9_ 0
Medium—inoome. PP R o, e - : :
households | 20 13 7 7755 RERCER
Highfincome e - - . N [ B
rhoueeholde o éq B 70, E 33'5 g 69 2; ) 50_- B 0

Cax-own ing

Mediumrincome' " R o ::' _ L - . : _ .
households - 92- 85 - 82 75 70 . 60 55 | 40

Mgh-tnoome | oo oo | o5 85 | 85 70 | &5 s

households
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“Qei%$ Eetimated Treffic Volume

. Tabie 2 3 and 2~4 ehow the information furnished hy the Rls Cell of
_'PR fer use in carrying out the present feasibility etudy. The information :
_.13 that eetimated under the restrained condition.‘ﬁjé}w;.‘-. S

In Tablefin, the retio ;;:;:_ umber of railway ueere'ia estimated

.?'ratio of 1985 to 19?1 is 6 5 timee K

R . Table 2*4 ehow: that becauae trip lengthe by railway are ralatively"
. longer‘than Lhoee by other modes of transport, the passenger mile share in .
. this Table 1s. greater Lhan that in Table 2-3 | The growth ratio of 198J to_t_
”:t1971 ie eeven times. _:f' ' g ' e ‘ ' T

' 1_2-2.'.' :ggqui_ré,tl-'il‘refffio Capacitvof Rai!wavandDomand forTl’ans'portatIOﬂ .

;;whioh rﬂeulted in approximetely 76 000 paesengere per day. Beeed on this
'fftraffic volume, the basic assumptions for the following two points wete '
i eetabliehed’ firet because ofiineuffieient traffic service by ‘the existing_
'7iPR faeilitiee, the traffic volume by PR in the environe of Karaehi does not:"
.tend to inefeaae"secondly, if investment in improvements were’ not to be -
tirealized after 1974 when thie feasibility etudy was carried out, ‘the traffic.
”hvolume of 75} 000 passengers per dey would' cont e unchanged even after’
f1974., From the second assumption, therefore,,the difference between
'lthe traffie volume after the realization of investment and that of the )
jpresent time is deemed to' vary with the effeot of the investment.. ‘

The operating routee of shuttle traine of the main 11ne axound
Karachi consist of the following three linee-;' '
) ,'KL Line (Karaehi City to Landhi) KLK Line _
- .(Landhi and Korengi) and DK, Line (Drigh Road
ko Karachi Gity) form part: of KL Line.

o KM Line (Hazir Maneion to Karachi City to .
'_gMalir Cantonment)

LK_Line (Drigh Colony to Landhi)
' S = 40 -



KCR consists.cf one line running from Drigh Colony to wazir Mansion to -
KRarachi City, The main 1ine and KCR are’ not 1inked to each othex with a
.complete loop, but KGR and DK Line are linked at. Drigh Rosd so ag - to S
permit interchange. ' : R o o

Do As of 1974 36 shuttle trains were assigned to the KL Line, 32 to

- the KMILine, 8 to the 1R Line and 23 to the KCR. One train consists of
Third-olass coach vehicles (85 passengers in each vehicle) and Second-

'class coach vehicles (42 passengers in each vehicle) to. total 6. to 8

_coach vehicles . The. traffic capacity of. orie train is 88 x- 6 + 42 . 2 - 612

’passengers. However, taking fito consideration the degree of traffic '

'oongestion, this feasibility study ‘assumes that ?00 passengers are the
reasonable capacity of one train. “The respective traffic capaoities of the

. .main line and KCR are 700 X 76 = 53 200 or about 53, 000 passengers a day and
- 700 x 23 = 16, 100 or about 16 000 passengers a day.__ L o '

Lo According to the study of the United Nations team, of the passengers

using PR, KCR shares about 20£ and the main 1ine 804. or the number of .
psssengers carried by the respective 1ines is 15 000 snd 60 000 pssaengers _
per day. These numbers account for a shortage hx the traffic capacity of '
the main line and sufficiency in the case of KCR. This may be possible ‘_
.'from an oversll average point of view,‘and a further definitive study must
'be mnade with respect to the traffic capacity of these lines in the rush-

| ._hour time periods.;r

As working hours in most businesses in Pakistan are from 8 in -
the morning to 2 in the afternoon, the ccmmuting time periods are from 6 to
9 in the moxning and ? to 4 in the afternoon.' Assuming that the time bet—.
ween 6 and 10 in the morning and 2 and 5 in the afternoon are. taken 28 the.'”
rush—hour time periods, the number of. trains to be provided on the main - 1ine
18 41 and KCR 12 With the degree of congestion taken into account and the :
capacity of one train assumed to be 900 pasaengers, the traffic capacity '
of the msin 1ine 15 900 X 41 = 36 900 * 37 000 passengers and that of KCR.
18 900 x 12 10, 800 * 11 000 passengers. Meanwhile, ‘of the passengers
‘using PR commuters ccnstitute 80%. Therefore ‘the. number of psssengers
carried by the main line and KLR in the rush hours 1 48 000 and 12, 000

respectively, and these numbers prove to be more than the traffic capacitiesi
(The above figure of 200 passengers per train deems rather small) '

2-2-2 Estimated Traffio Volume by This Feasibil ty Studx

In forecasting the future traffic volume for individual years
constituting the basis of the judgement to bé made from this feasibility

study, the three years (the years 1982, 1987 and 2002) were set as guides.
‘ _41_



' Forecasts were first made for eaeh of Lhe three years, then the inLermediate

dperiods between Lhe individual yeare and the time beyond 2002 were forecasted

by meane of simple interpolation and exterpolation. “The- ratios of inerease
Cin traffic volume for these periods were determined with consideration -

| given to the rate of population growth and the raLe of conversion of paesenw'

gers to the modernized ra11Wsys from oLher modes of transpoxt._:

L This Moderni7ation Project is divided broadly into two phase, Phase 1]
consisting of eleetrification and improvement of the existing railwsys arid
'Phase 2 consisting of electrification and the remodelling of KCR to a
double—track line. and that of the main line to a four~track 1ine. Phase 1
_will be completed by 1981 and its effect will be feJt since 1982. At ‘this

'time a some simplified method of evalustion of suoh an effeet wil1 be’ employ»"“

”edL: Namely, rhe Speeding up and, reduction in head wsy aehieved by the adop—

: tion of e]ect:io cars will double the existing traf[ic capacities in 1982.
:"Thie improved serv,ee will permit supply to rreate denend, which will lead
: "to a doubling of the traffic volume at least,. ' e

: Phase 2 wil be completed by 1986 and its effect will emerge sinee B
':1987.: The traffie volume of 1987 was determined by modifying the values of -
1985 ahown in Tables 2 3 and 2 4 furnished by RTS Cell. From the basic
-hstandpoint that the Development Plan of this feasibility study is to improve o
dthe existing 1ines, modifying calculations were made With consideration given
'] to the rail mileage and the traffic flow presented in the - plan provided by
RTS-Cell The traffie volume of 2002 was obtained by modifying the fore~
Teadst values of 2000 shown in Table 2-3 and 2—4 ' The results are: as given

'_.in Table 2w5 and Fig. 2 1.

"}_Tabie‘2r5 -TfafficﬁvolUme"j

Traffic Volumd ——~_.__ 1974 | 1982 | 1987 | 2002 | 2012
Passengers (in" thousands) o 7s | 150 314 752- 1,346
,Passenger-Kilometers - 1,287 2,69? 5,819 14;590 26,926:

{in thousands) ' : SR - , : :

. As was mentioned previously, the modernization of the existing‘-:
vallways in snd around:Grester Karachi Area is considered‘to be pressing_
need_even from the view-point of traffic capacity alone. In addition, it
goes without saying tnat'tne mission of a failway should be to provide
~ safe, accuiate and rapid mass ttansportation, thereby reducing running
costs, Hence the modernization of the existiug railways in and around

Greater Karaehi Area 1is neeessary.
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| CHAPTER 3 .
MRTS (Mass Rapid Transit System)

In this section, the MRTS (mass rapid traneit ayetem) by reilway
ia propos_d as'a’ radical measure to improve paseenger traneport in the BE

'7fﬁKarachi Metropolitan Area. f“.‘fw SR

'f31 meM&mmhnwRmeTmmmﬁﬁﬂﬂﬁS@&Mnﬁewwdﬂﬁﬁ%t“
ofl(Dt\ ST SR TR W'L 1J___j_. } s

: AL preeent, railway transport hae a share of only 6, 6/ of. commuter
jtlaneport in the Karachi Metropoiitan Area, poasibly because of: unimproved

' frunning speed 1nsufficient frequency of. train service 1eading to-a 1ong

‘-'waiting timee, absence of p]anned commuter traneport service end »in general,
o ,the leck of appeal of railwaye to the general publicf :

' In view of theee circumetancee concerning Lhe railway, KDA ‘has
_'three suburban transport plans under consideration for 1985 (eome 1mprove-
“ament of- existing facilitiee ‘seems ; to be considered in theae plane). In,brief;

theaP plane are as fcllows:

J’T'Some improvement of Lhe railway is, planned but no
5 , Hon of: ‘a8 ney tramway 1s contemplated., The system “::‘
'oplanne 1s entirely baaed on transportation by bus. With
iﬁthis ayetem, the increase in bus transport capacity will nece-
hf,eearily result 1n an increaeed proportion of bus services in
ffcommuters traneported by public facilities, which is: expected

7-;‘fto reach 80/...

) i_oPlan 2 In the transportation syetem planned rapid transit

ifﬁi}(RfT) spine and tramwaya are to be combined organically. Ae
u"ffeeders for thie syetem, Lramwaya are planned to transport

. paesengere to the city oenter from the PR main line or principal
.'-‘4etations of KCR.:;.;: : ' ' : ' '

j_Plan 3: The system planned is entirely based on tramwaya.
‘-Substitution of ‘a tramway for the R/T spine 18 planned on
j-the aasumption that the tramway 1is to be supported by a bus

‘ network

Acnording to the reeults of an analyeie of advantages and disadvan—
tagee of theee three plans, the eystem entirely based on transportation by
'buS' s reported to be better than the other plana,’ o '
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132 MRTS Plans Based on Modernlzataon of Rallway

Urban traffic problems in the Karachi Metropolitan Area are conm

.eidered to be urgent: in view of the rapid . increaae in, the population and

development of . city ~planning. Asg. menLioned above, the plane of KDA to.
'aolve this queation are almost entirely based on bus or. tramway eervices.'

In these plane, ‘the actual state of the unimproved railway seems to hnve
been imaged.: ' ' -

" In this. feaeibility etudy, a solution of‘the'nrban traffic probleme )

o.of ‘the Karachi Metropolitan Area. is suggested with the realization that it .-

‘is the railway ‘that ‘ean accomplish the migsion of MRTS in a future ideal
of transportation system: = Thée subject under investigation is eaaentially
- “pagsenger transport, in particularly, commuter traffic, but goode traffic ‘

is also taken into consideration.u_.

-3&-(bmhmﬂmﬁwﬁwmmmnmmﬁﬁ‘

Concrete plans for the- reconstruction of ‘the existing linee of PR
in Lhe Karachi Metropolitan Area into the MRTS are proposed herein.;-ln
addition, plane for the: construction of ney. R/T spine linee and exteneione7e-
(three 1ines) are discussed considering that the R/T spine and. extenaione :
should: form a part of the MRTQ in the . Karachi Metropolitan Area. ;

3-3~1 “Ut-il.izat'ion and, Modernization- of m'sung Lines

Conetruction of- new lines 18 naturally of - importance, but the uti— -
lization of the main line (between Karachi City and Pipri) and KCR 8
existing lines is considered vital. and urgent more . than anything else. The
fundamental target of modernization of exiating lines 18 to complete the
doubling of. track and. electrification of KCR 8 existing linea as well as the
quadrupling of track and electrification of the main line. '

In this modernization, the quadrupling of track An: Lhe overlapping
section of the main line and- KCR line (bctween Karachi City and Drigh Road)
ehould be performed At the same time a new goods yard should be conetw.'
ructed In addition, the electrification of the line to Pipri should be
performed taking into account the connection with the future goods yard as
well as local passenger transport. In view of its scale, the c0mp1etion '

B} of thie project will require a rather long period of time.

Consequently, the solution of immcdiate problems ehould be solved

in stages,
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(1) Phaee 1t Moderni?ation of existing 1ines (electrification,;
improvement of" aignaling system improvement of croseings,
traek strengthening, eke, ) . ,
As a general rule, Lhe epeedinghup of operation and increase in
track capacity can be achieved by carrying out the- electiification with
;‘existing lines left intact and performing the introduction of an automatic
- {signalling aystem, gradenseparation and automation of level crossings, track
.:strengthening, ete, According to approximate estimates, thie modernization
wof existing 1ines will increase the number of trdins by.a factor of about
ntwo on the main line and by a factor of about five on KCR 8, lines.” In.

blc be ween Karachi City and Pipri.

_ Automation of signal]ing system and 1evel crossing facilities will -
_allow the speeding up of train operation and. an increase An train frequency.

The main purpose of this automation is to improve safety.;

With theee modernization plans, remarkable diversion and attraction

) iof passengers Lo the railway can be expected

' For a plan of grade—separation of level crossings, two alternative
systems are under study" On corresponding to the raising of the road level

p with the railway maintained on the level of the ground, ‘and the other is_

’the raising of the level of the railway with' Lhe road maintained on the

S

"ground _ 7
' '(é)‘ﬁPhase“ﬁ. Conveision of KCR lines into a loop line.‘:

oo Im Lhe first ha]f of Phase 2, the doubling of track of the KCR
existing lines and quardrupling of- track of the main line section between
Karachi City and: Drigh Road should be completed The double Lrack. added
o the main line in’ this way should be conencted to the existing KCR lines
to form a loop ]ine. (This loop line is hereinafter called "the KCR”) _
AS .a result of the formation of this loop, the separated operation of: KCR

: and main ]ine will be made possible in terms of operation system. KCR- trains '
'_may stop at every station and main 1ine trains may run non-~ stop between o

' Karachi ~Cantt and Drigh Road Once these conditions have been fully satis-
fied, the establishment’ of an MRTS utilizing existing 1ines can be considered

to havc been completed in general terms,

Upon completion of this MRPS train operation will be speeded up

- greatly: - as compared with the current operation, the running time 1s
expected to he reduced by about 15 minutes for travel on the section between
.Karachi City and Pipri and by about 30 minutes for a round on the KCR,
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During rueh houre, tratne will run with a 7.8 minute minimum headway bet”
ween Karachi City and Landhi and with about 10 minute minimum headway on-t -
the.  KCR,  The trip time of passengers will also be ”ed“f’-edt e |

In particular, ‘the- realization of a wellmcoordinated traffic eystem

in harmony with bueee, taxis and othar similar services wild be poeeible._

'rThie means - that the complete MRTS can be realized. ‘Such a we11~coordineted :

d3traffic system can’ be considered not’only to contribute to the relief of
. traffic congeetion in ‘the whole city center within the KCR, but aleo to bert_
‘the effective measure for the control of environmental pollution and the

gefficient uee of energy.,

For the realization of this eystem, ‘the. development of etation 7
rfronte for the accommodation of buses should be planned at alil statione of .
the KCR., In addition, the reorganization of bus eervicee adapted to this

'development should be performed 8o that. satisfactory coordination wiLh the

' rallway can be obtained Phase 2 obviouely constitutes the major pterequie-.:'

site and foundation for the construction of the R/T Spine and extencione

'”f(three lines) now under consideration. In addition, Phase 2 ie coneidered

',:to further augment the ueefulnees of the construction of the R/T spine. .I"

" 3_3_2 R/T Spine and Extensions (3 Linee)

The concept of MRTS as described in the foregoing ehould be nece-'

o seerily applied aleo to the RfT epine and extensions (3 lines), With theee-

'four Jdnes: incorporated ‘the MRTS" 3hould form a more. substantial traffic o
: syetem. ' ' S S ' T =
The R/T spine is one of the moet desirable routes paeeing through

the city center bnt is considered to have only partial effect on the eli—__'
mination af traffic congestion in the urban area. In addition, the R/T .

o spine ie considered to be . fully effective when coupled with the effect of

'_the modernization of the KCR COneequently, the modernization of the KGR
- should be completed prior to the conetruction of the R/T epine. ' '

_ - For extensions 3 linee), the . Progress of construction'in'keeping“
with the development of elty planning {s advieable. | SRR o

_ In any case, the modernization of the KCR 1g admittedly a.major."
prerequisite, h o B
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CHAPTER 4
Plan for Tram Operation and Ro!hng Stock

h. R

L4 Present Transport Situatlon and Measures for its lmprovement

N '7: At present, the main line is a double line using the automatic
'block syl'stem.,j Around Karachi, this line is the most modernized piineipal
trunk 1line, but Lhe actual situation of transport on this 1ine is such fi

ithat the total number of passenger trains (hereinafter called "PC”) and -

'_freight trains (hereinafter called "FC") both pulled by diesel locomotives'

L and running one way, is only about 60 per day (about :25% of which are PCs).

At present therefore, the track capacity of the main line is not fully

g utilized

_ n the present project the improvement of signal safety device
‘K:and level crossing facilities should be ‘executed. along with al ectrifics-'
:”'tion.- The replacement of the present local service PC by electric. railcars
f{hereinafter called "EC") will also require gome. modification of - paltform E
"application and track layout at principal stations including Karachi Gity
-7Karachi Gantt and Landhi stations. For medium and Jong distance service E
: fPC and FC, the operations pulled by diesel 1ocomotives as currently prac- .
4:ticed will be advantageous in view of through operations into non-electri-
Hfied sections. Accordingly, the adoption of electric 1ocomotives (herein-
:after called "FL") for these trains has not been considered even for the

:fstage after the completion of the electrification project.ﬂ-

“The present KCR is a single line of the tablet block system and the
'station ‘track layout is mainly organi7ed for r"ight trains._ In Phase l (to
;be completed by 198?), electrification, signalling system automation and
level crossing improvement should be executed. In addition Lhe doubltng

of track of the section between. Site and Shah Abdul Latif now’ causing a’
_‘bottleneck obatriiction for ‘amooth transport, should be executed with a view
 to the full utilization 6f track capacity. All PC now in use should be re—'
placed by EC.: In Phase 2 (by 1987), the planned number of required trains
in. excess of the track capacity will require additional track;

I addition to the two sections mentioned above, the Malir Cantt
Braneh should be electrified with the present single line left intact. For
this branch, the signalling system should be ‘automated and all PC now in

- gervice replaced by EC.

For replacement of PC by EC, due regard has been paid to the
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shortening o£ running time s0 that railway transport may fully Bhow ita

advantage., At the same time, the. minimi?ation of the number of electric

railcare required to increase the numbex of trains has been Laken 1nto

Diesel 1ocomotives (DI) gaved by the replacemenc of PC

"consideration.
be used for .the operatien of extra. freighf tfﬂiﬂ R“d

with FC can reasonably
'.-for the removal or diversion ef steam locomoLives (SL).

'4._2.' ' Train (_)'pe__raﬁ'o'n 'P'Ian'

1.4~2—1 : Tfeiﬂ Oﬁet5tioﬂ,§?stem
(1) Main Line _
EC should run between Karachi CiLy and Pipri. AbouL one half
of EC running between Katachi and Pipri should operate a shuttle service
to and from Landhi. where. a lower 1evel of passenger traneport VGlume 1s -
'estimated As eurrently praetieed all medium and long dietence service
;_PC should depart from Karachi City Station ot Karachi Cantt StaLion, prow
vided that the starting station for all PG departing during the rueh hour
should be Karachi Cantt Station. SEEE O

By 198? doubling of track and completion of the 1oop line 4
of KCR should be accomplished ' This will result 1n a quadruple line bet:-~ d_
ween Karachi City and Dxigh Road.’ Accordingly, the train echedule has been:d
set on the basis of non- stop operation on the main 1ine between Karachi 1 _

_ 'City and Drigh Road

RASER A

_(2) KCR

For KCR, trains are now operated mainly between Karaehi City

_ and Drigh Colony: 12 passenger trains are operated daily each way, two of
: which are for Karachi Cantt via. Drigh Road In view. of the future traffic';

system in 1982,the shuttle service between Karachi City and Drigh Road has:

been considered as’ a major peration. For Drigh Colbny, only a minor ope—f;
ration to Depot Hill has been Laken into consideratiou._l

; : In the daytime, .the through operation of some ‘EC's into the
main line should be taken inte conglderation, The ‘most recommended measure
for 1987 is the completion of the KCR loop line so that the cireujating
operatien within the KCR alone may be conducted.

(3) Malir Cantt Brdnch (M. C.B b

At present, 16 passenger trains {one way) are sehedu]ed a1l

{or through operation into the main line, Upon completion of the electri-
- 50 - | : '



i

105y peeds psumerds
¥ R Y wmm&mmxmzumnﬁﬂq

UMo

- Ammv @mmnw @0ﬁﬁﬁ4&M . R
%9 T30 !

S9 @wmmw xmﬁ

_ :ﬁnmv @wmmm @wQGMHQ

-Um MdOOAo

(se) posas ummnnﬁm_
. G6 posds Xeyd
Hoa modbnmm @HQNMo)

SOT wmwﬁm ,xmz

HMOAHMM ummmo

-HSOﬂ.H@Q;
.Hma.“

,a,..wﬂ.um

g
08 -8souey
=Stp-fuog | ..

. -GT

0& 99%A |
fhmm @ﬂmmm

Nm

w.ummﬁmoou.

o

raiai

oo

::_oiﬁémo;ﬁe-'aﬁrTjetqQoa' .

6997¢ -

9L8°T
$TIT
9gTiT

QEQ'T . .
o |FT®BH 30103 xT1v

Coweg'T
£65°T

zes’e

- TOL’E”

:.JM .HHAME

Auoton ybTag

@Mmm mnﬁummmﬂ

_”_.WAdm.meQMU 

_ R ....mwﬂu TySRIRY
L ETE'Y _ o

_ TIoweTy

ﬁa\ﬁxw

R @wwmm mmﬂﬂﬂﬂm

o surexy

mo Lmnﬁﬁﬂ

e P TR X
(Ao mﬂov:._d

om
muabuow

@ﬂmMMa

m ﬁoﬁumum
@mMUOHQ
-Ze3ut

| woysis

(ur) uot3o0s

mo ﬁumdoq

woTEIS

3O suwen

Hmﬁﬂp UQHqﬁﬂh ﬂmmm_

.«xoqﬁm,

- - {veeD) ﬂOﬂuwmeo urTeiy 3o

_ﬂOHuMﬂUHm uﬁmmmum ﬁ v ®Hnma

. BUTT uTeR

Fuoton TTTER].

3I04 - ITY|
‘pPROY. ybtag]

ITRY Nwwhmm

I3uey TySRIEY]

~ 51 ~-



S rsenTRA S1Upauss s3eTPUT |, Burty Butuumny, nEﬁHOUuqﬂ.mmmmﬂuﬂmnwm_mﬁ_wunﬁmﬂm : 230N

S Uﬂ#mﬁouﬁm . I 33IUBRD ITTE]

R R b cwog
et e D oEmy b iourr 97y

AWNMAHBO@V 2d 1 . __®Tbury . | FuoTron ITTeR

T YT e R _ 3 DR
. =2 SR TR 01 . R . ££8°TYH . =207

Tadtg

._ _ S o : : . mﬂpom.mﬁﬁwh
8 {9 o ] _ 1 £56°¢ o
e S . R _ - o TypueTy

_ on ouey | BE s
_ Kem auo _ _ : ‘ o
(rfws) ( mwnwwuw - Co SOTATOS POHDOT.

. = | o - . UOTIETIS
peads mnﬂﬁﬁﬂm ‘30 zecumN prdey -ADIUT | Wwozsis (W} uoTiD®E

IO weN

SWTI buTUUnI Teew | ~UON-| _¥00TqH 30 yabus - -

avh.u.ﬂoov 2uTT UTEK

-~ 52 .



| 9 rpeuverq

S
. ”mm”. -
0§

:ﬂ.ww;
6
@_Qm

v
09

.f.M.@..”%
. r

—

N

17

: '€:jt:)ifj5

‘outT oTHUTS .

(397423) OTFRWOINE-UOU.

L ererr

$hS T
oTserT

Cstote

€88°7T |

%1’z
yES'T
94072

ZPT'T
9£6°T
TOL Y

LLS'T

S .ﬁhﬂhmm
BIPIEL:

. FT3eT
TORAY YeRyS

8318
TTdoybuE)

- thueao
.pPrRrUTZRY
CYIAON

Hmuummo.H£UMHmm
®591T0D npap
o AzTs
~IDATUN TUDRIPY

ﬂﬂﬂm jodag

RCG

‘peeds Sutuuny

" |&3ToRdes

. WoRIL

Awmﬁ.®ﬂ0vm
L SUTeIY

Tesy”

o0 o furexy bursoddo |
. ewTy,
buruunz |-

40J- 0T3P
—CUIODoE 3N

~Y2TA uoTI R3S |

&mummm

NDOTE )

(s uoTIOOS

Aucted ybraqg

- uoT3IEaS
- 30 swey

gwo_MmQEﬂz__

3o uyabuogi

8 D ¥

"1 psqereber

- 53 =



. e33TQ

. e

e

09

o331Q

69L7 T

TTITH 3odagl.

veoyY ubtig|

(0-Sr)

S 0°9g

2796’82

T8I0

T..,_.____._m;___.ﬁ-f,,,....t;

&
—

0°9

0 ¢

ZEP'T

290'T

A3710 ‘TUSRIEY

1
|
_
|
j
i
|

. Isnag.
uuom Tyoeraey

uoTsuey Itzey

8 _Ar\ﬁxv
memw mraﬂnﬂm

¥O®VIL,

j S . ¢%@3 mmov
 Ritoedes

SUTRIZ

_JO IocuuN

Teoy |

|utexz Bursodds
oo.BuTy
Butuunzx:

S XOX .Q.O-n.u..m.@
-OWWOoooE ANno.

welsis

..&Exv uoTI08s

|

ucT3RlS
30 suwen

-Y3TA UOTIe3g

3o yzbusy

(P, 3u0D)

“d "0 ¥

- 54 -



.fication projecL, 1oen1 operation between Mnlir Colony and Malir Cantt
"ehould be: adopted._ In the’ daytime, however, the through operation of
fsome EC! o into the mnin 1ine ehould aleo be taken into consideration.- 'ﬂ'

-*'4—2 2 Running Speed and Time _“nffﬁ

-—*—mm‘ymﬁ—,-_

<1) Minl-ino e e |
S i : The main line eection beLween Karachi City and Pipri has an '
f.average intermetation dietance of. 3 0 km In addition, there are only few
.fcurve iimitations in this 8ecLion.. Consequently, the maximum running '
nspeed can be raieed to 110 km/h and ‘the’ highest speed obtained from the
'performance of rolling stock In view‘of the number of 1eve1 croesing and'
:the difference in speed between EC and PC or, FC operated in combination,.
'-running speed of 100 km/h has been planned for the time being. In this
case, the running Lime planned for 1982 berween Karachi City. and Pipri is
46 minutes (for a schedule epeed of 48 1 km/h) on the basie of a stopping
time of 30 seconds at every station.. This running time is the eame as .

.;that of the current rapid service PC

In 1987, the running time on’ the aboVe nection wil] be 40 minutes
';(at a echedule speed of 55, 4 kmlh) due to non—etop operation between Karachi

ﬂ.Cantt nnd Drigh Road
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(2) KCR

: KCR has many CUIVO 1imitaLions and turnout 1imitations.~:1 "

addition, the average inter-station. distanca of the KCR 1g¢ as short ag 2. 0

kin.  The maximum: planned speed has therefore been linited to 90 kin/h, Turn—
\ .

outs of NG. l2lare_mainly used.. Restricted epeed on the reverse eide of.

,Jthese Lurnouts has been pldnned to be 50 km/hi, In planning the curve speed

' 1imit the value of. restricted epned currently adopted in Pakistan has been
"increased by 10 km/h for the FC (See Table b~ 6) ' :

_ On these assumptions, the running time between Drigh Road and"'
.:Karachi City will be 55 minutes (for a schedule speed of 31 8 km/h) in S
1582 on the basis of an average stopping time of 1 minute at every station
This running time is 20 minutes shorter than the current running time of
PG, In 1987, this time will be further shortened by 9 minutes due to the
_elimination of turnout limitations and shorter stoPping times at’ stations
_ (30 ‘seconds per station), both made possible by the doubling of track._ nsf
;a_1esu1t, the running time will be 46 minutes (for a schedule speed of o
38.0 km/h) in 1987, :
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(3) Malir canLL Branuh

of 90 km/h ‘for 1982, the running i
peed of 38, ? kmlh) which 13 5to- 10:

bor a maximum planned speed
time w111 be 12 miuutes {for a shedule 8
minutes_shorter thgn the cqrrenL time,

. Table 46 Curve Speed Limit

T;;;‘ £ Curve - :(ﬁ)'. - [EES AR P _ N Bt 1
“TPrain *;--, ;' 70 " | 700 1600 500 aso-'éoo_iaﬁoé.ﬁoo 1250200 |

Cileetric vails 105 (ien/) | o5 | 90| 85| 80] 75 70| es| s} s0
| car traiuuﬂg_H AU aetth b A M IR MR SRR KRS SIS Bl S o e

" Pageeniger train (DL)] 95(km/h), 85 | 80| 75} 701 651 604 5ol 50 A4S

Freight train {BL) YN R TNt 60 '551:'$Q"'4§:

42 3 Train Planning

'(1)f Calculation of Number of rains:‘

' The required transporL capacity has been estimated by adjusting
- the average section traffic flow of 40 000 passenger—kilometers/kilometer/
'day for ]982 du accordahce with_actual conditions of each railway diviaion._ E

- Main linet’ Karachi Gty - Landhd: 40, 000 % 160% = 64 oooj__ LA
L Landhi - Plprit . 40,000 % 90% = 36 Q00 o
KCR: Drigh Road - Karachi Ciey: 40,000 x 110% = 44,000 .

. Drigh Colony - Depot niil: o 40,000 x 0% = 284000;~f _

M.C.B.: Malix Colony - Malir Gante: 40 000 x 70% = 28 ooofﬁfu

In 1987 when the KCR loop line is expecLed to bhe completed, the _.
_:main 1ine section between Karachi City “and Drigh Road will be: coverea by '
 the KCR.- Accordingly, the required transport capacity has been underesti—.
' mated for 1987, o o o

n

Main Line:.:Kérachi”City.F Landhi: 72,030.x-130% '933000 o
. - Landhi - Pipri: . 72,000 x 7O 50,000
_ KCR:' Drigh Road - Karachi City: 72,000 x 100% =72,000.
%
X

]

Drigh'-Colony - Depot H11l: 72,000 x 50% = 36 1000
- M.c B.: Malir'cOlony'-‘Malir Cantt:72,000 x. 50% = 36, 000 _”j

) 3

fl

: 1he number of trains has been calculated hy dividiﬁg the -
‘required t:agsport capacity of each rallway division listed above by 150 .

~(normal accommodation'per car) x 6 (number of cars, making up”a traih);

~ The ratio of hourly transport capacity for rush “hours to daily
_tranSport capacity haa been taken as 154. The_load factor for rush hours
| e _ ‘ _ AL



fhas been taken as 200/ for the main line and KGR and 150/ for other 11nes._ :

_ Train frequency and headway for ruah hours and other timea in
'_'each railway divieion dre ahown in Table 4+ 7. On the. basis of this table,,
‘the headway 13 to be adjusted in accordance with different Limes. R

. ‘ For intermediate years between 1982 and 1987, he number of
"7trains should be gradually 1ncreaeed. ' : : L

(2) Future Measures '

_ . The iucrease 1n demand for railway transport should be met
as follows: .." R AR R e o
R (a) In view of currently available station length and platform

length at each station, the train make -ip unit should be 1imited .

'to a maximum of 1? electric cars, In accordance with the f- _
'jheadway, the train make-up should be augmented from 6 electric i
;ﬁ care to 9 cars and then to 12 cars. ,‘ : o

 .(b) Fxom the viewpoint of facilities ‘a minimum headway of'
§ ?ithree minutes can be adopted In view of the mixed operatiOn'-'
| 0f PC and ¥C on the main line in the futute, a mirtmum head- -
"'{.way of about five minutes is recommendable; Fu11 utilization
,fof the Thain: 11ne.- The number of trains planned for the main 2
line shou}.d be minimized. 8 |

=~ 63 ~
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. 43, Eloctrio Cors -

'3-*4a3-i\--Type and“size offriectric'CAr
' The electric caro adopted shOu]d be of the direct current, 1500 V,:zr

='"suburban type 80" that they may also be used epine and other underground
routca planned to be conetructed 1n future._ _ ' S Lo

_ Th eize of electric cars ehould be 19 bOOmm (1ength) X 3 ?SOmm :
Eff(width) eo as to fit the dimeneione of passenger coachee now ie use by the _
T —Pakistan Railwaye.f e: ' o T

4~3~2- ”rraiﬁ'unitf- R
7 Train units should be 6 9 or 12. electric cars depending on the L
demand for railway tzansportation. The train make-up for each unit ehould"

:~be ag- followe.

6 electrie car train ~ TeMM'MM'Tc
9 elextric car trali - TcMM'Tc“M MM'Te
l? electric ear train oy TcMM‘MM TcMM‘MM'Tc

Note" Tc - Control Car
MM Motor Car

i {_;-3%43 Per[ormance TR _ _ | :
L Each motor car ohould be equipped with four 120 kw D, C. motors 80
.éathat a minimum running time may be obtained for commuter electric cars for
- an interuetation distance of 1. ‘to 5 km. The maximum gpeed should be 110 km/h
'é For a 6 eleotric car’ train, acceleration and deceleratio ehould be..; e
D2, 0 km/h/sec and 3 0 km/h/sec, respectively. '

With a view to operations in common with spine and other underground
froutee, all car bodies and electric parta should be of non—combuetible const-
éruction. In addition, electric parta should be suitable for the ambient
:?conditiona (high temperature and dustry) around Karachi.. '

Table 4—8 Princioal Characteristics of Electric Rai]cars

Item o "Unit Numerieal_Value.

Track gauge ' mm - X,676 _
{1 Electric System o DG 1500 v

Pexformance of one set of
motor cars (2 cars) .

Rating per hour: Output KW o 260
"Voltage | V 1,500

Cuxrent A - 720

'.'j73"'.-



© Table 4-8 (Gont'd)

Item

undt

Numarical Value L

Gurrent 1imlt value

(power - Tunning braking}'_

Maximum permiesible

. speed :

~ Normal. Accommodation s

“eapacity - (sittiug +
“standing seats)

| .Seat axrangement

- Welght. (efmpty)

- Wedght (loaded)

: .Principal dimansions of

bodyi -

_.ength'between coupling~

- faces - ..

-~ Body length

. 'Body width
‘Maximem: height

Distance oit ‘centers - .-

between bogies.

Fixed heal base' 
“ifieel diaméter

_‘Main motor- System 'ggf,f

"7  Nuﬁbéf'bf motors -

_ (one'ﬁnit‘for;
Lo als) '

. Gear ratdo oo

-Control- el
Control System .,'-

-T'thtfaiiefﬂ*'

Circuit voltage -
'Brake :

_.'Air compreséor -
<. Motow generator
R.M.S. eurrent (average

intex-station distance"

0 2.8 Km)
'2MIT basic makequ

A"'

Km/h

',: Passen~

gers -

'§?§f*_3, :

o

i

Comm

| xw

hfIntermediate cara':lﬁo

M gari 385 MY eér-
fM cart 583 M‘ car.

B 13, 8OO

| ‘Rating per hour.i

_1  §50if~;.'
110

f Multiple ﬁnit electric carszfﬁ5 1

150

ongitudinal SRR
35' Te, car. 31 -
55* Tc cat' 51 o

20,000
19,500

3,250
3,937

2, 100
ge0

DG series interpole motor
Continuous rating:. 115
360

8
120
4, 32

‘; Series & parallel weak field,
dynamic braking, multipleafih! =:"”
andt control C
-Electrically—driven camshaft
'.contact type . -

100

: ijnamic btake, straight eléctro~:
S magnetic brake, hand brake

¢ 1000 /M car v
20 KVA/M' ‘cax

" Off-brake opevation: 170 %
- Set time: 170 x 1.1 .= 187" -
 Current intensipy; 324 -

- T4 -
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44 _. Required Number of Electric Car and Electrlc Car Storage

_ Number of electric care required for planned train operation by

| year 15 ae fcllows. In. 1982 168 electric cars (132 in ‘service and 35

‘ etand-by) will be required for 28 trains, I 198? the numberx of Lraine
will be increased by 30 to 50? as compared with 1982 buL the increaee in
e'numbar of clectric cars 15 to be limited only to 20/, i.e.,:198 cars by

‘ shortening the running time.;

Table 4»9 Number of Flectric Cars Required by Yeax

Year [1982 | 1987 | 1992 | 1997 | 2002 | 2007 | .:E 2012i_
No of Cars 168 .-__"1'98'.,-_'_300 | 350 {" 450 | 550 | 600 |

Fcr electric car storage tracks, the dispersed storage of :_fh'
electric cars will be’ problematic from the view point of management and
will: require 1arger statlon facilities. Consequently, the centralized
storage of electric cars should be adopted as far as circumstancee permit.

_For this purpose, a new electric car depot should be constructed at Landhi.:

Table 4 10 Electric Car Stoxage Plan ;

'Storage Area- o _..Number of Gars FoE
< 1 1982 L ';:_ 1987
EC depot (Landhi) cloase (6 cars % 22 trains) 150 (6_x~25)_
Pipri - ooz ex 0 s 63y |
Wazin Maneion - 12 (6x2) 518ﬂ(6’x'3)Q};-f:¢
©o| Karachi city 12 (6 x 2);__ '-' R 712 (6 x32)f,;

Twc electric car storage tracks should be installed at Pipri and _
‘ _Wazir Mansion and starting etations fcr main line dcwn and up trains, res-"
: pectively. At Karachi City, e]ectric railcars shculd be stoxed on main

z

tracks,

. lnépacti_oh and Bapair:of_Electric Cars and Railcar Depot  ‘_

4~5~1 - Inspection and Maintenanceasefvicee"
. The preeeht'situation of reilcaf'maiﬁtenance in'Pakisten'ie ot
‘necessarily satisfactory.' The frequency of :car troablee 13 quite. high.
For the {ntroduction of- new cars, pericdical effective maintenance without

any reduction of utilization efficiency of electric cars will bé required
particulally for the prevention of accidente.‘ - o

For this purpcse an inspection and repalr service! conducted bat-~

ween operaticns 1s ideal. ExcepL major overhauls, this service should be
~ 76 -



_performed in Lhe rai1ca dﬂpot, l_ff‘f

_ , Five eategoriee of inepeetion ehould be performed periodically, :

i daily inopection, regular inspection, truck inspection, important parte '_'
iinepecrion and general inepeetion. Iu addition to theec inopectione, epecial
_zinspectiona ohould be performed ae required upon ocourrence of a trouble end. ::

ﬁierunning inepectione of care in operation ehould be executed. _;@ '

_ For Lhc time being, periodic inspectione should be performed
‘:-at least at the following intervals, teking inexperience with new care into
;;looneideration._ _ ' e O RV fi ": o f"'_
i S 7o Dafly. inspection. euéryulﬂﬂﬁﬁ“kﬁiéeverj“Eﬁo'QEye s
- f'Regular inepection' every 15 000 km,_every 30 days...”
| 'é;'f'Truck inepec ion._ every 100, 000 km, every 6 nonths,
s Important parts inepection" every 250 000 km, every 135" yeare
| 'l‘fﬁ_' General inspeetion._ every 500 000 km, every 3 years,’
o i Tf""SrWhen 8 higher olaee'inepection coincides with & 1ower inepection,‘
the loWer claes inspection ehould be omitted and both inspectione should be ' .k

o conaidered to have been executed.

Lﬂ,;(Z) Detaile of Inepection.

Daily inspection'i"

) ': 1hie inepection covers the replenishement and replacement
- of consumable items as well as an external inspe«tion of the condim-
b tion and ection of ourrent collectore, door cloeing devices, braking -
_1 devices, bogie travelling devicee,_interior devicee, Iow—tension
:f;tauxiliary rotary machinee, 1ow—tension auxiliary circuit devices, _
."__,eto. Daily inepectione ehould be carried out in the gay depot. -

'b;; Regular inspection.."

This inepection is for the condition, action and function '
_ f_1of current colleotors extra—high—tension circuit deviees, principal‘
. ‘circuit devices, high—tension auxiliary circuit devices, bogie
travelling devices, car bodiee, inetrumente, acceseoxy devicee, etc._
as well as on the ineulation reeietance of electric parts with these
devices and parts 1eft intact, Regular inSpectione 3hou1d be carried.

out” in the car depot where alectric care to be inSpected are baeed

e, Truck inspection:_

| This inspection should be carried out in the car depots where

the electric cars to be inspected are based, Certain principal
=77 - | -



machines and dcvices, 1nclud1ng main’ moLora, bogie travelling

~ devieces, basic braking devlces, etc-, 8h0U1d bo removed or overm_f’
' j:hauled and 1nspectod in detail.".*f ' ol k

l-%d._ Important parts 1nepectiongg : ) 7
_. In addition to those itcmo included 1n thc bogie inqpection,:f.f7:
”cthis 1n5pection should cover important itcms including TR

L‘;colleotora, auxiliary rotary machines, relays, conta ;
-~etc., This incpection should be- carried out in the workahop.

s, air brakes,-;c 

i c”, c§_ General 1napecti’n{ 3fT

_ _.‘L* This inspection should be calried out in thc workchop by over~"
: ;hauling each portion of cars and inspecLing the entire care i detail.

452 .'Car Depot ;ff o
L :3(1) Locatioﬂ'and Layout

_ For the purpose of performing this inspection, rcpair and

"ﬂservicing of electric cars, a special cax. depot for clcctric cars should be
'.fconstructed on the ?ipri side of Landhi a prjncipal station onfé‘e'main line._fl
In order to reduce the incidence of main line trains and electric cars enter—
ing ot 1eaving the shed ac thc samc time, the depot should be: joined to both
up and down main line tracks. For track layout, electric ear storage tracks tf

-aand inapection, repair and servicing tracks should be arranged in series

so a8 o make yard operations moie smooth..ﬂ'“

(2) Insrallations Required

e Installaticns required fof performing daily inspections, regular L
inspections, truck inspections and special repairs shonld be provided (for o
' 16& éars fo: 1982). By 1987, EC storage tracks éhould he partially extended, "
' (No. of tracks) (Effectlve length of tracks) ' '

FG storage track ~-1982*' 20 . 260m (Though an initial length of
o 140 may be ‘sufficient because

.—-198?‘ s .
3-, .. of. the 6 car train, seta, 260m -
‘should be adopted to eliminate
G e ‘ _ any extra work in future.)
- Regular incpectioﬁ'ttack oz C 135 (250 1n future) S
'.Washing/daily inspection ' i
track. ‘ 3 '.140 (260 in future)'
- Truck repair-track_ 2 90 ' R
Grinding track 1 £ 350 (540 in future)
Drill track - 1 340 (260 in future)

- 78 -



S _ Inspectiou and repair 1netallations 1nc1ud1ng, regular ine~ FR
:J*uiﬁée%ion ‘Bhed }’ Lruck inepection ehed inepection ﬂhd repair equipment, autq# o
j-:matic waahing equipment, grinding ehed etc. are required. Buildinge f"‘ _
.Kftilneluding railcar depot office, signel cabin,_workehop, accommodation for _'“'”
-‘j; metormen, yardmen and car inepectors, etc. are required; ;xu_ RIS 2

'f;4ﬁ5§3 Electric Cer Workehop

(1) Loeation and Layout }fu ?.T:f,?:f"-

. SRR :1 Since the initial number of electric cara ie leee than 200

- Lhe requirementa for general and 1mportant part 1nspectione of electric care
jfcan be- met by the partia] extension of the existing ehop for diesel 1ocomo~ .'

-1'tivee et Karechi Cantt. |

For this extenaionf.available equipment now used for Lhe

_ ffinspection and repair of diesel_:eeomotives 80 far as eircumstances permit.'f
:Hj'Serviee room for car entry, and diemantling/fittingwout bay; ‘car- body repair
;5ﬂb&ya parts bay (bogiee,_wheels, main motore, etc ) and electrieal bay should
'7;:ng“erranged as shown in Fig'

«11 eo asqto make shop worP more swoothly.;

to Karachl S tos £
Cley ez s —Tpipri

: Zfiie_:e:e “5e;" ';'f§K,C_affiégf'ﬁf”Truck'ln'pectlon

‘Etjri /o] krack.

' Workshon qu e

f,rRegular

. EC storage tracks | () .
A.e39_§59.?9a;3e3.;g:n‘ & inspection tpack

Washing Dally 1nspec;ion/ o
Equipment _ washlng traccs !

. Grinding track. . -Grinding-shed:r

: Symbols: - _-initialjinsﬁallation
cat === fyture extensgion

79 -



Fig. 4~11 Flow chart of inspection and repair operations of electric
cars in shqp

Service track {separation between car body and truek)

(Car body I 1 1 ! Car entry/leaving
.Repair of — feﬁgiﬁabay l I 1 I
be-d l(Dls antling/fitting-out bay)
- e i o =
-~ wiring and RN «— S S S
piping e — 4 {Truck dismantling, parts r- -~ir,
interi P==q ‘ . magnetic powder flaw detection, !
T interior e e . f Truck < MM wheel removal
parts : washing
- car body ; 7 A
shell ‘Truck bay) _

(Electrical bay
Test & assemb-
ly of MM, MG,

(Wheel bay) Comp

s

4
* hY

MM air blowing

{ Washing & adjustment of armatures and magnetic
frames; Washing, magnetic powder flaw detection
and tread rectification by grinding wheels.

(2) Progress of Work

El ctric cars entering the workshop should be grouped into 3
car sets, For the purpose of inecreasing the utilization efficiency of cars,
the number of days that cars stay In the shop should be reduced to a minimum
In view of the inexperience in handling electric cars, however, 10-day-work

is reasonably considered.

- A4-8. . Train Operation Control :

At present the train operation. control of railway divisions around
Karachi is conducted from the control room cf the Karacht Regional Office,

dThe actual state” of this control ig poor from a view point of both systeme
-Vand facilities.

Once electric cars have been put into service, trains in operation

_.'will rapidly increase in number. Consequently, CTC facilities now in use
“‘for the main line_should ‘be improved and modified In addition, the streng— '
“thening of‘con ‘oi' ir uits'is required o

reorganized into train control covering

ngement of allrtrains including

nts for the operation




Table 4-11 Typical Progress of Electric Car Repair

{10 day work)

- caif entry
[ Dismanftling
Car body
S I
{General Car bpdy reppir
inspection C _ _I
Painting
Important . I
part _ Files t_j
inspection Fipting-oy :
. ' T
Inspection & 4djust-
ment before ldavin
3 g
Trial run
in pazd
Trial run on
main track
£
Painting - >
Truck > € P = -~ €—p
Removal Repair Replacement
Mechani_cal > & > < ,'
parts Removal - Repair ' Replacement & adjustment
Electrical] «—y & > < > _
parts - Removal Repair Replacement & adjustment
MG, CP € : : SETE BV
Removal o .- Repair . Repljcement
Compressed| <3<+ — : - ;/'
air brake | Removal Repair - : " Repldcement &
parts ' adjustment
In%pection : o : SRR T
52 are _ ' . o ‘ - _ : . :
aV'l_ng i .\_. - : . = ~ — . . C - - : |




of, locomotives and their OperaLore. Theee controle ehould be placed under =

. the general control of one chief traffic oontroller.. .

The CTC conLrol center is now. 1ocated at Karechi CantL Station."
This center ehou]d preferably be integraled with the control room of the | '
:Karachi Regionnl Office td achieve centrali?ed eoutrol.‘ ‘ Lo :

: In addition, telecommunication syeteme should be etrengthened
_‘so that necessary communicatione from ‘train operator (or maintenance per~.5'{
_ .eonnel) through stetion masters and the control departmenL to Lhe traffic B
service aut:hority and maintenance Serviee nuthority may be rapidly assured

s :when eny train aceidient occurn.'

47, Educatuon and Trammg of Personne!

For the commencement of operation of Lhis project (in 1982), electric
car operetors and Operation conductors, each totaling about 120 to 150
| persons, will be - required In both the car- depot and . shop, approxhnately
the same number of personnel will aiso be required for electric car—meintaejf;

'nance.-” ,Tf'fuﬂ‘n-

_ Prior to. starting operation, these operating personnel and a certain
‘.number of foremen should receive the necessary education for about 6 to 10
n?”months depending on their occupation., The - contenLe of this edueation include;?
. fundamental education nainly electrical engineering (except for operation
"-conductOrs), practical education and 1n~service training._ In-eervice tiain— S

L odng will require the acLual operation of elechic cars, - Gonsequently, two

. or three sets of electric care should be delivered to the eite aL 1east

6 months before start the operation of this projecL.

A certain number of personnel who are expected to assume leadership

in- future should preferably be’ sent to ‘Japan to receive and gain thoroughly

':_education and experience prior to starting the above mentioned education

and training. Returning to Pakisten, these pelsonnel ehOuld inetruct the

general personnel

- 82 - .



CHAPTER 5
Clvii Engmeering P!an

-_.‘:-;51 Phase1

- Thie Seotion describes the individual etagea of Phaee l previously
i mentioned in eubparagraph 3*3~1. Utllizaticn and Modernization of ineting
. Linee. ;3; B o o SRR i i :

.ifil) Grade separetion of 1eve1 croeeinge , S

_ - .' “TURer has §§'1eve1 croaeings and 4 road overbridges between

f::—Drign Colony and Karaohl City, Sinee the time of these existing 1eve1 .
vﬁoroseings being cloeed ‘18 long ‘and’ they constitute an- obetruction to Toad

1i traffic, the grade separation of" 1eve1 erossinge should be promoted Since '
{jgrade eeparation of leve"Erossinge generally requires a long period of

fﬁ_time; en automatic gate (a.combination automatie signal and gate) ehould

ﬂf;be provided to 1evel crossings so as to ehorten the time the gate is

jnfelosed, and thereafter grede separation of the level crossing be provided
'ﬂnae tequired.-_ﬁu v ' ' S BT R
. ' : Ae all the existing grade separated crossings are of the road o
 ;overbridge type, the levelncrossinge to. be grade separated hereafter will

'f'follow the same type. Ho_ever becauee the road -on- ther Site area rune near
:and parallel to" the railway, if the part of the road forming ‘a8 level cross»
fmrmed as it wes by the upgrading will cause

?ling is upgraded, the slopee ]
Thie would adversely affect the funtion of the 1oad,

Tthe read to undulate.;;
Q;In order to aolve this problem, the eonstruction of an. elevated railwey
::could be envisaged but even 80" there will still be. a problem the freight
._1ine muet be 1eft on Lhe ground because of private eidings.‘" - .

’ With all theae problems taken into coneideration, the follow--
"ing o alternatives were . etudied R o
-:fAlternative 1 (Fig. 5-1 1), The railwey should be. electrified in
the’ exieting etate of single~track line.-‘- :

L 'Alternative 2 (Fig. 5 1 2) The distance of 6.5 kilometers centering
- ~on the 8ite area and the distance .of about 1.5 kilometers from
both. sides of level crossings No.4 and 5 should be firat .
upgraded to form an elevated railwey, then electritied.

._:(2) Renovation of the-existing etruotures neceesitated by electri-
;gification. ' : S T

o 8 - :



; | Due to electrification using electric care the height of
platforms muet be raised from their present heights above rail 1eve1 of
the 2 feet 6 inches to 3 feet 6. inches.: Hording Wallace Road. overbridge |

,should be raised from the piesent 16 feet 2 inches (between the undereide
o, of the girder and ‘the road surface) to 19 fect. e e ST

:(3) Storage track of electric cars should be installed in Wazir _

'fMeneion Station._‘jff“t“'_‘ . |
(4) In Alternative 1 the distance between turnoute in the eection‘j
lfron the Site to Shah Abdul Latif is ehort, so this section should be mede
into e doubleﬂtrack line.o ; :- ". ' o S
'fS) In Alternative 2, an elevated railway sections should be made '

' 'in the form of double—track 1ines.-~f

- .1(5)‘ The existing Lracke conform o B Grade 1 of the Trackway )
Standards.‘ To cope with the increase in future through tonnage and higher ”
speed of trains, all tracks should be replaced by the yeer 1981 with those
‘conforming to A Grede l of the Trackway Standards, using long rails and

' prestressed concrete sleepers.“,(

.1551"2 Main Line"'.f:” :

(1) Level crossing

There are at present 4 road overbridges and 10 level croseingaf

_;between Karachi City and Pipri.r Grade seperation of these crossinge, AE

adopted wculd require a considerable cost of constrUCtion Therefore,:””“ B
: in the- planning “under consideration, grade separation ie envisaged to be
_'promoted step by step by means - of road overbridges, and automatic gates -
alone should be provided 50 ag to reduce tha Lime the gatee are closed._ffi
- No specific grade’ separation will be performed.‘ ‘ LA S

C2) Renovation of the existing structuree necessitated by
electrification i C ‘

_ Due to" electrification using electric cars, the height of

It platforms should be raised from the present height above rail leVel of

2 feet 6 inches to 3 feet 6 inches. The height from the underside of the
girder of station foot overbridges to the rail 1evel ehould be raised from
the present 16 feet to 19 feet, - and for this purpoee the foct overbridge
'should be elevated

_ The height from the undereide of the girders of road over-
bridges, straddling Scandal Point, Clifton and Wagoda, to the rail level -
~ 84 - '
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_--3hou1d be raieed from the present 16 feet 9 inchee to 19 feet. and for :
o his purpose the girders should be elevated ' o

L (3) A i:w electriQHcar depot should be conetructed at a locstion _
hffadjacent to Lendhi ‘tstlon which is eituated between Landhi snd Jumms Goth.

T (4) Similar to the KCR Line, the existing trscks of B Grade 1 of
=,t‘ne Treckway Stsndarde should be replaced with A Grade 1..-.-. o

j;r_ﬁ 5-1 3 Melir Cantt Branch

: The distance of about 7 6 kilometers between Melir Colony and
'fﬁelir Centt should be improved by raieing the height of paltforms which
'will be required on account of electrification. S TR

'}_f5~2f:h'}pﬁééé}j% ,}:?

‘:"5-21 M

..(1) Drigh'Road Station (Fig, 5*2"1)

- ‘ LAY KCR Line platform ehould be provided aboveground adjacent
:_"to the eouth eide of . the existing main 1ine paltform, 60" as to allow
ifpsssengers to change trains ecross the connecting overbridge., KCR Line
-f;should run. over Main Line closer to Drigh Colony Station, then scross the
n_fsouth side to the north side. in the direction of Depot Hill.ia“:' '

. (2) For the 1aying of additional tracks to form the new double—'
"etreck line. all necessary structuree heve already been planned and the o

.foundations of bridges already completed. Therefore, the structures will
j.be conetructed in parallel using structures of the same type ss exieting

structures.'

_ (3) ‘At present the KCR Line is linked with the freight line on :
-;the vieat aide of | ‘the KCR Line platform of Kerachi City Station, Since this
_will constitute an obstruction to the passage of KCR trains at the propoeed'
Zfrequency, the KCR Line ehould be elevated so as to run over the . freight
L ldne, " For thie purpose, the existing KCR Line platform ehould be relocated'__
on the eouth side of the main 1ine pletform.- '

(4) The new. tracks should canform to A Grade 1 of the Treckway '

- Standards using long rails’ and preetressed conerate eleepere.

- 88 ~



lflthe south side and further paas over the workshop 1ine,

lj5&2~2. Main Line

(1) Karachi City Station (Fig4 5 2~l) t>'- ER I

e The two 1ines in the freight yard,”djaeent to the aouth eide A
;.fof the exiating main 1ine platform should be’ removej;and instead‘a KCR Line
t:.platform should be'provided The KCR Line will then run over_th“ main line
- cloaer Karachi Cantt Station to the north side across theyeouthgslde‘”’;g;bpl?

""-‘-'_(fg)r""-f:l‘(ai:'ée_ ;Cant:t Sl.ation (F ‘ |
The existing main 11ne platform is ueed for the arrival of
As"the KCR Line ”ill =
he north side to

Karachi Cantt Station'
_”should be elevated Paseing the station and then coming down on the ground,
_.ian additional line should be 1aid on the south side of the main 1lne._. erer.
"‘jfore, part of the track 1ayout in the etation yard should be relocated and } e
;,at the same time most of the workshop 1ine should be teloeated." e

electric cars and long-diatance traij‘

”f,ehort»distancf
o -'p’a_é.__é‘-_aﬁéf '-:t_h'ejf ﬁ.ia_i.h‘ jii_ﬂ_éz_¢1qs_ef;‘;:-Ka'rae_hi,_*-'éity- -:sjigjt;;_sri;;f";'-;

'ffKCR Platform to be elevated by a new underpaes.lw

'alt Station and AiriForceil""'-‘
t“not maih line l

L e:l_(3):fDepafture.Yard Qtation, Karsa¢
'FHalt Station shOuld be provided with KCR Line platforms,‘

1“platforms.

1 "-5'(4) In order to 1ay 4 double track l:lne which_will be' provided With e
E additional 1ine, the road overbridges straddling Scf"dal Point. Clifton -
"7and WagOda should have one span added..(Fig 5 2~2) E o '

\“4“___ R
Y

L(S) Railway Bridges~l“““"‘

- '”;: The existing railway bridges are constructed either of steel.
_concrete or arched masonry. No particular defects can be seen in these
bridgee with respect to their functiona and construction._ Therefore, in ‘
l'cases where additional line is to be 1aid in parallel to. theee bridges, new
lbridges to be provided should be of the simple girder construction having |
"clear spans and 1engtha identical to those of the existing brldges ~ For
plers and. abutment foundations, prestressed reinforced conerete pilea _:
'ehould be used and- they ‘should be eonetructed of reinforeed canerete. .
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63, Constmction Methods _
5—3~1'z Civil Structureelrr

{1) Filling
. _ Ae BhOWn on Fig. 5~ 3»1 for the eection of track additione on
- the KCR Line, Lhe aubgrade eurfacea under conaideration will have croaa» -

: sections capable of . permitting the flow of eurface drainage,; However,_eince =
-f_the existing eubgrade in curved sections ia euperelevated where ‘the width o

'of aubgrade ie to’ be extended such subgrade ahould have ita elope filied

"Lwith earth in such a manner as’ to permit the flov of aurface drainage and

should be superelevated in accordance with the type track construction.

Aa Lhe amonnt of earthwork was: determined on the basie of ?t
7‘.the data end roadway diagram obtained by site reconnaieeance, variatione'
-_.in the amount of earthwork determined may occur ag a reeult of future
_inveetigation and survey..gi _ ‘ : '“ | _

h | ' In principle, cut soil ehonld be used for filling material o 712-.
.BXCept that where the eoil transport dietance ia long, in which case, fill- '
fing material ehould be obtained from 8 nearby borrow pit.__- :

. ('2) S Gutting
R '”Aesnming that the face of the elope to be cut is graded
l einilarly'to the permanent way, it ie envisaged that the areas coneisting
"1of earth should be cut at a gradient of 1 vertical to 1 horizontal and
.:thoee of weathered rock at 1- vertical to 0 5. horizontal, both approximately,r
‘,Near Baldia Station and Layari SLation which adjoin the coast, the elopes '
‘ahOuld be” protected with stone pitching i The amount of. earth to be eut
may vary aa a- reeult of future inveetigation and enrvey becauae it was

l,based on data obtained through the site reconnaiesance.

5-3-2  Elevated Bridge

~In Alternative 2 of Phaee I, an elevated bridge should be conet~
ructed on- the weet side of the exieting 1ine on the Site area. The existing
' station should be removed and inetead, a temporary station should be provi-
ded’ at a different location near the exieting station, eo as to permit work N
- on the exieting station., This elevated bridge should be a rigid frame con-
" structed of reinforced concrete, consieting of deck slabs girdera, beame,
columns and Eootings. (See ‘Fig. 5-3-2) However,; some prestreesed ¢oncrete
.girders may be used. After completion of the elevated bridge, passengers
can ride the elevated line, but freight traneported by the ground line which.
should run mostly at night time, By doing thie. the level crossing will .
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" be cJosed only aL night time, hence it will not ‘be interferred with autom» i
_ fbile traffic, The construction cf elevated bridgee near KCR No.4 and 3.
rf_level crossing ehould be carried out after the propoaed parts of the exietw'

=_ing line have been re]ocated.fj i””f

'5*353 Over~r0ad Bridgee"§ _
. An over—road bridge is a bridge straddling the road over which
' elevated track runs., Whre the road is provided wiLh a median strip, bridge -

'1piers should be erected on that median strip to form two: spane. Where the

' road is narrow and hae no median etrip, piers should be erected so thaL the
‘bbrldge consists of one span. The auperstructure of the bridge should be

'-_'1constructed of prestressed concrete girdere, with coneideration given to

the reduction of future maintenance cost.ff<

5-3-4 -'Rnneover Bridge-'

A run-over bridge is a bridge to be provided where the KCR Line runs
'-_ovei the main line.. This run—over bridge should be constructed of abutments
dor piers located near the live trolley lines while electric~car trains are
Qrunninga bteelmplate girders or composite girdere should be installed over
the live trolley line. . As this work 18- dangerous because it must be done
'_'near the live trolley 1ines, a: high 1evel oF ekill and experience are re< -

..bquired (Fig 5-3 4)

'5%34555 Addition of Road Over Bridge
_ If only one span is to be added to the existing road over bridge,
the road traffic is not required to be interrupted but interruption for -
o -a shorL time or oneuway traffic may be necessary.f 154 the existing road
over bridge is old and requires reeonstruetion, rhe addition to- and recon-

structiOn thereof should be done at. the same time. .

55;346: -Improvement of Trecks-

: Improvement of the existing tracke under Phase 1 should be performed
locally and - in consecutive order. “The existing turnout No.8 should be re-

" placed with HNo. 12 on the KCR Line and the main 1ine.

54, Design S_tandards '

Major design standards and values to be employed for this project

are shown on the following table conparing the existing lines with proposal
' -9 -~
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11nés,

Sbim1

'The maximum axle'loa&:of

Permanent way. L
o - B IFXistiﬁg Proposed e
Category " permanont ' permanent_;,.'Remarke;
, SRR Coway | oway SNT] R
Minimum curve. radius' s ft 1 000 ft i
—Maximum siope 10 o/oo ]»!- 25,0100,
~ Distance between track ' S
centers: . - ' S
Other than 2t stations 15 ft 5 in {15 £t G 1“ -
Station yard © 16 £ 116 ft '
0f parallel four“track Jf : e
lines, distance - _ P 16 ft
between two tracks : : _ ‘
: Turnout o | - No. 8 - : 'No.lZ" -
No 12 ' eyl T
5-4-2  Materials
hy ‘ . |BExisting ~Propoged - =
NPT permanent permanent I Remarks
) Cetegoty;:ii;; way ' way : T
f Amount of cement used - Ordinary
. Superstructure 320 kg/m3 “Portland
Substructure. | 280 kg/m3 | cement
f Concrete ‘strengthi ' _628=400kg/cmd | P.s.C
' Superstructure’ . '-';028e?40kg/cm RGO
. Substructure: ‘_ . o28=200kg/cm CR.CL
" Allowable. tensile stress : o L
of reinformcement: = oAaFIGOO -
' Deformed bar, ‘round 1800kg/cm~
“plain bar, round - . "oAae1400
' _Allowable. tensgile* stress o T
 of ‘steel plates and ,oAa=1400 -
: lGOOkg/cm
Shapes X |
- Tensile strength of _ '-opum150 170
PC steel material < kg/mm?
Live Load

the locomotivee currently used ie 20 tons.

As the load of proposed electric cars is 1esa than the existing axle load

of 1ocomotives, ‘as shown below, 1t will be completely safe if the

load is adopted for design

Electric car load:

‘Axle load p-t=;15t

= 99 -

existing



l“loct,ric-carload Axlo ]oad p= ].5t

Coy

1bﬁ0§'~f:f o s

LLy2:000 1170 2.102.0¢

CS “rll; Pl
o ,.'.,UU oUTT

u,s-ﬁ-a' Rollin&_Stock and Construction Gaugeﬁ

.w m .;; 11 70

=y

.

S Rolling stock and construction gauge should c0nform to PR Schedule S
of Di“‘e“sifmﬂ s 6" aauge- (Fig. S 4) R _

o 55 Improvement of Mamtenance ancl Admm:stratlon -
In carrying out the modernization of the existing railways, the

”-=maintenance of-: buildinga and_strﬂcturea, ‘and the improvement of tracks and
7;the reahuffling of the administrative aetup must ‘be’ promoted. Since a 1ong,

: .;period of time is required for training engineera who are and will be enga- -

"ged in the abovementioned services, an education scheme should be conducted '
s in accordance with a training plan. :fﬁgf:.' s

Also, consideration ahould be taken for the maintenance of tracks
-in a short time through efficient operation of machines. This could be
'*achieved by employing more maintenance staff and machinea.: e

- 100 -~



Vime, St

b

im

2l

FRUSTRIGE SPRSUE FEpY

rd

F o

zE Ammmmr‘o Iz

Y-

ﬁ_f?ﬁ‘_r_soéé 571

“

L g

TNILLEET G e

vWTo; vw, a'jﬂ 1

CTUXYWTREIEY

xq_s_ &owﬂ w 9

bt
T
L B

I R B 1 mio ED ww_o_x.n; 544

T VN (8505 0,07

g 'kﬁ'ﬁ(éii

5,01 537 5IHIA

X

Q3333HMV

.__.,,“ e : or ,m,._ HIR 31508 1 .

- L

bﬁ%.ﬂ mﬂo_rms ” mo_& i

.zﬁ.?m_mv S
N L R i ﬁa?

, 1/7 4...

m
o

o m.w.s.ww Ho0338 MQHHHOM ﬁﬂ.m mh.wm.mmvﬂo.nuuﬂuﬂ.mﬁou m

o ..mw.m. .

4

’r

MW T02F 6779 BT

- 101 -




	Cover
	Title page
	CONTENTS
	INTRODUCTION
	1. Developments of the Study
	2. Purpose and Contents of Study
	2-1 Purpose of Study
	2-2 Contents of Study

	3. Organization of Study Team
	4. Schedule of Study Team (in 1974)
	5. Acknowledgement

	SUMMARY AND RECOMMENDATION
	1. Summary of the Necessity for Electrification and Modernization of the Railways
	1-1 Present Situatiion of the Demand for Railway Traffic and Traffic Capacity
	1-2 Forecast on Future Passenger Traffic Volume

	2. Concrete Measures for Electrification and Modernization of the Railways
	2-1 General Description of this Project
	2-2 Phase I: Modernization of Existing Railways
	2-3 Phase II: Remodelling of KCR to Form a Loop Line

	3. R/T Spine and Extensions (3 lines)
	4. Construction Scale and Cost
	5. Administration and Management
	5-1 Transportation and Train Operating Sectors
	5-2 Facilities Sector
	5-3 Electrical Sector

	6. Analysis of Cost Benefit and Fund Analysis
	6-1 Analysis of Cost Benefit
	6-2 Calculations of Costs and Benefit
	6-3 Results of Fund Analysis
	6-4 Economic Evaluation

	7. Recommendation
	7-1 Consolidation of Organizations
	7-2 Necessity for Electrification and Modernization of Malir Branch
	7-3 Establishment of Measures to Increase Earnings
	7-4 Enhancement of Traffic Merale


	Part 1 GENERAL DESCRIPTION
	CHAPTER 1 Present Situation of Pakistan Railways
	1-1 General Description
	1-2 History
	1-3 Organization
	1-4 Outline
	1-5 Passenger and freight
	1-5-1 Passenger traffic
	1-5-2 Freight traffic

	1-6 Operation of Trains
	1-6-1 Train frequency and mileage
	1-6-2 Train speed
	1-6-3 Locomotives
	1-6-4 Rolling stock

	1-7 Earnings and Expenditures
	1-7-1 Outline of earnings and expenditures
	1-7-2 Number of employees and personnel expenses


	CHAPTER 2 The Necessity for the Modernization of the Railways
	2-1 Overall Forecast for the Passenger Demand by Transportation Mode
	2-1-1 Outline of the methods used to forecast the passenger demand
	2-1-2 Conditions taken into consideration
	2-1-3 Estimated taffic volume

	2-2 Required Traffic Capacity of Railway and Demand for Transportation
	2-2-1 Present situation of traffic volume and capacity
	2-2-2 Estimated traffic volume by this feasibility study


	CHAPTER 3 MARTS (Mass Rapid Transit System)
	3-1 Present Situation of Railway Transport and the Suburban Transport Planning of KDA
	3-2 MRTS Plans Based on Modernization of Railway
	3-3 Concrete Plans for Realization of MRTS
	3-3-1 Utilization and modernization of existing Lines
	3-3-2 R/T spine and extension (3 lines)



	Part 2 DETAILS
	CHAPTER 4 Plan for Train Operation and Rolling Stock
	4-1 Present Transport Situation and Measures for its Improvement
	4-2 Train Operation Plan
	4-2-1 Train operation system
	4-2-2 Running speed and time
	4-2-3 Train planning

	4-3 Electric Cars
	4-3-1 Type and size of electric car
	4-3-2 Train unit
	4-3-3 Performance

	4-4 Required Number of Electric and Electric Car Storage
	4-5 Inspection and Repair of Electric Cars and Railcar Depot
	4-5-1 Inspection and maintenance services
	4-5-2 Car depot
	4-5-3 Electric car workshop

	4-6 Train Operation Control
	4-7 Education and Training of Personnel

	CHAPTER 5 Civil Engineering Plan
	5-1 Phase 1
	5-1-1 KCR Line
	5-1-2 Main Line
	5-1-3 Malir Cantt Branch

	5-2 Phase II
	5-2-1 KCR Line
	5-2-2 Main Line

	5-3 Construction Methods
	5-3-1 Civil structures
	5-3-2 Elevated bridge
	5-3-3 Over-road bridges
	5-3-4 Run-over bridge
	5-3-5 Addition of road over bridge
	5-3-6 Improvement of tracks

	5-4 Design Standards
	5-4-1 Permanent way
	5-4-2 Materials
	5-4-3 Live load
	5-4-4 Rolling stock and construction gauge

	5-5 Improvement of Maintenance and Administration



