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"EXECUTIVE SUMMARY ‘

: The eff1c1ency of " Rallway operatlon iB based ‘inter- alla
on the modernlsed telecommunlcatlon faC111t1es ‘providing free
flow L of traffic - and communlcatlon llnks between Rallway
operatlon management and the customers R

i Paklstan Rallways,a rat: the tlme . of" '1ndependence,
1nher1ted rudlmentary communlcatlon gystem  which was operated
through - ‘overhead wire lines leased from the T&T Department. With
the passage. of time and -growing traffic,  the. gystem became
obsolete - -and. 1ts performance deteriorated. As & ‘donseguence the -
-tra1n control terrltory of " the c1rcu1ts was” reducedffrom 320 kms

200 7t kms. - TQ. “improve ° ‘the ~ system, anip ect ! namely

Telecommunlcatlon and’ Related Slgnalllng was . approvedvby ECNEC in
1979 "at. a’ cost - ‘of "Rs. “378.0 “million. (FEC Rs. 217 million).
Subsequently, due to change in scope and rlse in’ tender prlces,
the . prOJect ‘was  revised to cost Rs. 801 423 mllllon‘
(FEC Rs8.427.634 mllllon) and was approved by ECNEC in’ Aprll '1983.
The project ‘was: completed in"“June, 1988 after';ncurrlng an
expendlture of Rs 1044 277 mllllon w1th FEC'of“Rs. 593 449
mllllon o -

The' prOJect env1saged replacement of T&T llnes w1th
mi¢crowave system on ‘main line between . Karachi - Rawalp1nd1 via
»Falsalabad and on some sectlons of ‘branch 11nes,,UHF inks on 281
stations; SYHE - sets in 500 locomotlves and 1nst' ation of 18
automatalc telephone exchanges SIS Lo : P .f :

' : It was anticipated that the prOJect would 1ncrease
.trafflc handllng capacity by 1. 294 Bllllon Ton Kms for. goods and
0,73 Bllllon bPagsenger Kms for~" passenger” by 1987-88. 'Other
operatlonal improvements envisaged were" ‘ta) ihcrease in speed
(b) enhancement of safety (c) -better locomotave ‘utilization
{ad) reductlonﬁa in" wagon -turn’ ‘around time &7 e) general
-1mprovement in- Management Informatlon System (MIS) -The project
‘had -a Benefit- ~Cost Ratlo (BCR) of 2 9 1 and Internal Rate of
-Return (IRR) of 32 S%. _ : ‘ _ Lol =

e L The “new- telecommunrcatlon network a8’ been fully

operat10nal gince 1987-88. An attempt has been made by the NTRC

to  evaluate - the project in terms of economic. ‘benefits,; other
operatlonal 1mprovements and-the- system’s performance..The -gtudy

does ~not inelude technlcal aspects ‘of the pro t. On the basis.
of ‘data obtalned from Pakistan Rallway Headquarters ‘through a
1questlonna1re and also of “the information- collecte_;through the.
interviews with the. ‘locomotive -drivers and station masters of

small statlons,g the major flndlngs of the study are highllghted-
. below:- - -! ' _ _

4y The traffic beneflts env1saged were. not achleved. In
actuallty, the overall. goods traffic declined by 11%

i)




per annum from 8.03 BTKms in 1987-88 to 5.71 BTKms in
1990-91. The passenger traffic increased slightly at a
rate of 2.4 percent per annum during the same perlod
which could not. be attributed entirely to the project.

ii) The increase in speed anticipated with the improved

: qe;ﬁ;telecommunlcatlon facilities did not materialize. The
;. speed .of the. goods traln remained as. was before the
Qpr03ect 1 e, 18 20.. kms -per hour whlle ‘the passenger
gtralns run on the bagis . of . fixed ‘speed. . and ‘schedule.

“Instead ef. any. 1mprovements, the safety on .the entire
ailway . system deteriorated. as the number of ac01dents
ncreased from 120.in 1984 85 to 137 in: 1987 88. Lol

ro3ect dld not result 1n 1mprov1ng the utlllzatlon
and. avallablllty of locomotlve. The. use. of dlesel
ocomotlve in terms. of hours worked per day per.engine
remalned unchanged -.at '.15 -whilsgt the - 1ocomot1ve
Eavallablllty decllned from 85% in 1987 88 to 79% - 1n

A reductlon of 4 days 1n wagon turn around,tlme (from _
19 in 1984-85. to 15;5 days in 1987-88) ‘was
.ach 1mmedlately after completion of the ‘project.

'Thls- accompllshment was shortlived ag the turn around
tlme agalnmlncreased to. 16 5 days 1n 1990 91

- - -has, 111 not been fully 1mp1emented The
slgnalllng component has  not . been completed. and.- the
Line Clear Messages for . the ~movement: of - tralns are
,stlll belng conveyed through old T&T llnes

prov1ded under the- prOject remalned
the scheme for MIS has ‘not been

ere .. . no. communlcatlon llnk prov1ded between
,ocomotlve drlver and the guard of. the train. whlch As.a
erlous bottleneck in the train operatlon : '

eix)'._No -proper tralnlng was given to the locomotlve drlvers
© o ecande s ‘station. masters about the oPeratron and;utlllty of

alntenance fa0111t1es, avallablllty of spares,-
dltlonlng and. vehlcles 1ag for..behind the actual
ements . .which . results j'1n o the frequent
’ma func 1On1ng'of the system L B

( ii )




xi)

. Savings of Rs..2.0.million on account. of closure of 3

. sub, control ‘offices, 25 crossing . stations and rental of

"~ Rs. 15.5 million paid to T&T for using their overhead

ﬁ_,ﬁiiX

Cxiil) o

- punctuality by 3.1% which incr |
"85 to 90.7% in 1987-88. . The -improvement in the
~punctuality of goods trains was more than that of
‘passenger  train . (10% as against 2.7%) during the same

1ines were not achieved so far as these facilities are
still being used by the Railway.

T,Thé”;a§fQj§¢E " resulted in.  improving . the overall

uality;byﬂ3?1%-whiChnincréased from. 87.6% in 1984-

eriod. .

The decline in traffic rendered the project hardly
.. viable.  However, ~based on -the Railway’s assumption,
' that system did - result 'in improving. the operational
*ﬂeffiqienéy;]-eébnomic'xanalaysiS'fcarried.out on actual

“traffic yields BCR of the project at: 0,92:1 and IRR at
11.03%. ' '
Conclusions
i) The project was well conceived but not properly planned
and designed as the major changes in scope of work took
place during implementation resulting in a substantial
delay of 10 years in its completion.

ii) The project did not suffer from the gcarcity of funds
during its implementation.

iii) Benefits of the project were grossly over-estimated,
perhaps to secure 1its approval by the competent
authority. '

iv) Economic analysis led to conclude that the project
cannot be considered sustainable.
Recommendationg
i) Tangible benefits (if any) drawn from the project may

be clearly spelled out in guantitative terms and on
scientific basis with the help of realistic assumptions
so as to avoid over-estimation. .

(4ii)




ii)

i11)

Impedements *in' the way of completlng the signalling
components of - the project may be eliminated so as to

achieve 1ncrease in speed sectlonal capac1ty and

improved safety

Efforts may be made to initiate the work on the MIS

-qpr03ect ' computerlzed ‘seat reservation - and wagon
‘control etc go as to: utlllze ‘the facilities prov1ded

;Wunder the prOJect to maxlmum extent p0581ble

”inf

fProper- fa0111t1es--such--as vehlcles, air- COHdlthﬂlng.
and spares for maintenance may be prov1ded for the
;efflczent functlonlng of telecommunlcatlon system

;~W1th the new: telecommunlcatlon network the Rallway mayf
iproduce - tlmely and more accurate data needed to improve
~ ‘the: efficiency of its costlng cell an “m

“accounting system R : B

odernlse 1ts_'

(iv)




" The need:

1
: CHAPTERZ—fl

INTRODUCTION

: Transportatlon has become a bas1c necessrty ‘An- the
modernlsed ‘world. It is an important contrlbutlng factor: in. the
economic. development ‘The: bu81ness/commer01al activities: largely
depend ‘upon. the. eff1c1ent transport facilities .partlcularly of
‘Rail: transport.. ~Though,.  the development of ‘allis means: of
ttransportatlon available 1n the country is 1mperat1ve for: grow1ng
“economy. but ‘the’ Rallway “pbeing i the. mass: ~carrier. cof men: and
‘material, needs to ‘be: developed An’ advance, perhaps ‘one’ step
ahead: of: ‘the economlc expan91on/development ‘Rallway’s: operation;
: characterlzlng spec1a-1zed ‘technical dmlnlstratlve,-]'and
-]commerc1al sklll ig based on. modernlzatlon/development oft track,
“locomotive rolllng stock and 1mproved signalling and. ‘telecommuni -
ﬁcatlon: system ‘These: fa0111t1es constltute essentlal components
' lway Plans and Programmes FRERRERY , _

: aPaklstan Rallway represents country 8 S1ngle 1argest
cheap mode:of ‘the: transportatlon system ‘Tt has ‘8775 route-
-"'.sof track About 38% of ‘the network is- commerC1ally viable of
‘Whlch 11200 kms - ¢traverse :along ‘the North - :South. main llne
‘between Peshawar Karachi connectlng 1mportant agrlcultural and
'commerc1al rcities ! ‘and:towns. 75% of: Rail passenger- and freight
‘traffic flows hrough this route. Rallway remained dominant in
“the: transport sector tlll the rendof - Thlrd “Five Year Plan
(1965 70) .. This: was due _the fact that ik enjoyed monoply
91tuat10n ~pecause of lack of:: proper ‘road “infrastructure.
Moreover, adequate funds ‘were provaded to Rallway at that tlme to
-undertake thelr development programmes/plans :

1.1 Communlcatlons Facmlltles Before the PrOJect

. - Telecommunlcatlon form a v1ta1 part of “Railway
' ﬂoperatlons, prOV1d1ng free flow of trafflc :and : communlcatlon 1ink
.%Rallway operatlons,.management ‘and. the customers. Al ‘the
S o “6f  the Independence, Pakistan Railways started of £ w1th an:
_-'ntiquated" ommunlcatlhn system swhich 'was. perhaps ‘considered
-:adequate at_that time to meet the meagre: requlrements of: Railway. -
3 to. improve the: telecommunrcatlon facilities arose with
the : growing R”“l’utrafflc and.: expan31on -of Rallway operatlon.
throughout = the _ength vand: breadth - of the: country but: nothing
'substantlal ~could. be: done because the developmen, efforts were
malnly fconcentrated ‘on the.: replacement and: dernization of
overage - assets such ag track 1ocomot1ves rolling stock, coaches

etc. The back log of these assets wag 80 large that" process is
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8till going on. In later years, complementary telecommunication
facilities were provided ~on various sections to cope with the
augmented capacity achieved . through increased investments in
locomotives, track etc. The facilities included installation of
HWH.F/V;H;E;:radiofcircuits,1extension;of;trainfcsntrol.circuits,
etc.  on. certain  sections.  Almost all  type 'of circuits were.
operated~jthrgugh;yoyerhead-;wire&lines,41EasedQand¢maihtainedfby
thé;&T&T,*Eepartménﬁ;-gWith thehpaSsageﬁfotimE,fthe_QQQper&wires_
became. ‘obgolete:  and vinstances }ofLtheft}iHCreased;manifold;«In
addition,-‘beCausewfof.high;winds_-and c1imatié#ConditiQnS;ﬁthe:e_
WQreJCOmplaints,of~their¢frequent,break‘downvjﬁlscgduewto:l&Ckﬁof'
maintenanceuhﬂand.a;replacementlﬁmthqu*performanCe;ﬁQf circuits
deteriorated ;rapidly.'Asuaqresultfthe.train;dentrolﬂterritory,of
the-*circuitswgwas;nreducedigfrom- 320akms§toi200'kmgﬁaﬂd;serious
train delays used to occur almost. every day B R R Y

i u-wa_:For]&hesiﬁpﬁbvémént of;ﬁhewSYéteMARaiiﬁays?cpﬁtinUed{té
make stop gap arrangementsjbyiproviding-COmmunicatignLlinksﬁwith
wayside stations and teleprinters links and manual exchanges in

allg;the;;Railway{s,DivisiQns;;central:contrgl.Qifice5£and yards,

However, these fpiecerﬂmeal~-eﬁfortsywerefnotgproVed:frﬂitfulrin
improving,,the“;traffic.;handling acapacityr_and,it,wasfnoflonger-
pCsSible;gtogfurthergaugmentﬁthe-fa01litiesgalreadyﬁprqﬁi@edidThe
Railway;“;thereﬁoreﬁ:decided-tosgo.fqr a;teleCQmmuniqatibnwsystem
of ‘their own . operated independently-ofytheam&TgDepartmept;q; =

-ﬁ;;_nhuj'A.ﬁéasibility;study,to-EXamine;theﬁRailwayqreguirements-'
fo:;ﬁa.*comprehensive;telecommunication.systemywas;carriedapu;?by-
Wor1d~:wBankﬂﬁ-ConSUltants;ﬂgwh¢- after .considering different
technologies/options;,a'recommended -ﬂbackbone'%micpbWavei;SystEm
together with the@;relatedzﬁsignalling_aimprQVement.&forﬁxthe
Railways. _ ' _ IR T S

1.2 The Project'ﬁrbfiie ahd'séépé':'”'::“mu

S _;?”wFollowing%-'the'“arecommendatigns ~of ithe: World: Bank
Consultants, - ‘a. .project, ;name;yg;Telecommuﬂigat;pnfﬁandjRelatad
Signalling prepared -in 1977 was approved. by.:the 'ECNEC in
September; ~1979:at: ‘an ;estimated*;gostgﬁbfﬂﬁRs;Tga_”__j_ 11ion
iﬁglﬁdingp~an-,FEC;bfﬁRs,217;0;millionl $he:InterﬂationalxtenderSj
;were_:invited;_in:uAuguSt;ﬁglsvg.'andacontraét@was{awarded:to,M/sn
VKentron;In¢.¢0waSAﬁin-May;'1980.4Due-to@inqrEaSe%ChangéQ_npscope
tggether;ﬁwith,the;increasedjtendar;pricesgfgheiprpject:hadftbbbe.
reViSéduﬁand.ﬁcost“inCreased;toiRs;801z423-_illiOn“With an FEC of
RS;427;634ﬁ*millionjuwhich;:wasgapproved by_EGNEQpthAprilg' ! :
Thé;sgopeﬁandfprogress of ‘the project may be 1-ak Anr
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1.3 Benefitg of the Project =

i eIt was.o ‘stipulated . in the ‘BC-I: ‘that  with the
implementation of the project, Railways would beable to provide
guick transmission of information about train, wagon movement and
links ~for gtreamlining -the inter-communications between all
astations including wayside stations enroute and yards to improve
the over all efficiency. of train operations. This would help
achieve the following benefits: :

1;3.iﬁQuanﬁitativejBeﬁefitsﬂ:fﬁs¥w7m¢fﬁﬁu;uﬁﬂ',4;?

a) Increage in Traffic: Prior to the implementation of
o the project, the frequent break down ofcommunications
was a ‘cause of train detention resulting ‘in- increased
'Lgoperational:ﬂtimeqandﬁreducing.transportationécapacity.
The handling capacity estimated to be impaired- further

by 8% for-goods_trafficvand;4%:fOr'paSSengerftrafﬁic in
cage telecommunication facilities (as proposed: in the
-:projecty:Jwerejnot;provided;éThewprojected-traffic with
and without the execution of the project worked out in

the PC-I as under: s Wy e

Pagsenger i -« i
Goods Traffic Forecast Traffic Forecast
(Billion Ton Km) Billion Passernger KM
e With . o Without . |Total| With i |Without ' |[Total
Year Project Project Diff. Project|Project Diff.

1982-83  12.663 11.650 1.013 15.446 14.828' - 0.618
1983-84  13.295 12,231 1.064 15.910 15.274 - 0.636
1984:85: 13.960 -~ 12.843 « 1.117. 16.708.716.04: - 0.668
1985-86 - 14.658 - 13.485. - 1.173  17.208 - 16.52 ~ 0.688"
1086-87 - ~15.392 © . 14;1607 ¢ 1y232 0 1707230 017.014° 0 0.709
1987-88 +.16.174 =+ 14,8871 132940 18.2547 °17.524 = 0.730
1988-89.:16.986 + - = 15,627 % 1.359 % 18.801 18.049 - 0.752
1989-90.. - 17.786 - -16.363 - 1.423- -19.364 18.589 -~ 0.775
©1990-91  18.548 17.064 1.484 - 19.847 19.053 0.794
1991-92 19.285 17.742 1.543 20.343 18.529 0.814

b) Increase in Revenues & Savings: As a result of
improvement in handling capacity, the revenues were
expected to increase with the additional traffic. In -
addition, as stipulated in the PC-I, with the provision
of microwave system owned by Railway, the rental of
overhead lines paid to T&T would be saved. Also saving




- bassg. traffic

. "Total benefit:

4 .

in staff salaries on account of - 01081ng down.of:3 sub
control offices and 25 cr0881ng stations was expected
. The :-figures .of revenues. and sav1ngs 1ndlcated 1n the
;_PC I as under'~eg SENR e, .

(RS..Mllllun)

13 Monetary:: galn
: t,due to: additlonat
.-_._Goods traff-|c SR R Fey b U i .
-chmlLtson_Rs_). - 207.66. 213 12 240 15 252 19 273 43 292;44 ;322.03_:337;25-

69.5 384.20 -

- GHiLLen Rs.). 42 64 4388 43 76 50, 22=;:53;aa; isﬁ@as 60 16,--62:0.
.. Total ‘gain _;.j : ORER RN ATER Eoum

U667 68.37
“Million Rs. )aas'ZSO,S:juEQZ.ﬂ;F~288,91 302, 41 3;2;3i;~34z;92 382 24 3§9E25ﬁ}436,2 452.57

2) Net gain 80% due RTINS R
to the project. 200.24 209.6 231.13 2§1.93 265.85 278.34 305.79 319.4 ~348.96 362.06

3) saving in salany‘
on account of. ;"

‘&losing off;ces'
'f_&_statlons

187188 1.99 200 2.00

Saving in rental:'” -
‘of over head wire :
telephone:bill, paid

'-'_to the T&T Dept.” -13. 00, 13 5 16.0 © 145

Total earning :;.:s 200.24 209.6  231.13. 241, 93 265.85 278.34" 305.79 319 4 343 9 . 3
. Total .savings . .\ 14.85.7:15.36 (15.87 116,38 16.99 17,5 >
[215.09 224.96 %7.0° zm31 282.84 . 295.84.
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a) Improvement in Overall of Train Operations: The other
tangible beneflts expected to Dbe derived from the
project given 4inthe’ PC-I but not qunatlfled are as

under:

- - Saving in turn around tlme
'afﬁpfﬁEllmlnatlon ind delays/detentlons
CwiIncrease 1n speed b
=-._fIm.provement ln punctuallty o -
S Improvement. 1n ‘ avallablllty of locomotlves,
‘‘coahces etc. - ' Lol oI ;
i*Improvement 1n overall safety
.. Decrease. 1in accidents .
s=“fEconomy An utlllzatlon of the staff
-'JQReductlon 1n handllng cost

e Results of the PrOJect }wm*'“

 anticipated. the PC-T that the new

telecommunlcatlon sYstem ~would: result 1n the 1mprovement of the

follow1ng functlons of Rallway-

“i); :TO- move staff locomotlves and rolllng stock to the
right place at the. rlght time, tO regulate train
operatlo and- to ~communicate with statlon/control

_offlces durlng breakdowns/dlfflcultles

) JTo a551st 1n frelght work by prov1d1ng advance
““ijlnformatlon about ‘wagon destlnatlons and frelght tralns
fformatlon to Marshalllng yards CRREETE : :

VWTo exerc1se economy in the utlllzatlon of staff motlve
‘power, rolllng ‘stock ‘and -other: fa0111t1es GRS EEL

iwv) To prov1de information to passenger enqulrles as:well
as other user of Rallway _ '

__To establlsh an effectlve admlnlstratlve control ‘over
train operatlon on maln line’ by D1v1s1onal &fRallway;.
'-Headquarters AU et b v L

~fTo prov1d : _
:ffaClllpleS bftwee_

= fTowwdevelop a ‘base for the computerlzed wagon control,'-
‘zautomatlc wagon identification and -seat. reservatlon e
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. PERFORMANCE EVALUATION

2.1 Description of the Study

The Teleqommuniéétidhf;ahd':Reiétéﬁfsignalling“pxoject'

was completed by the ”Railway;¥ahd_the@syStem*had become: fully
operational 'in the year ..1987-88. " Under the project back bone
microwave system wasainstalleds'The-Railwayebelieved that project
on completion would bring about substantialgimprovement in train
operation. Also tpegﬂgimpxovementi'inﬁwtélecommunication.'waS;
essential for full realisaﬁiqnjﬁpfa*benefits;;ofiother Railway
projects. Keeping-ethis::in;Viewi;itjis:considered worthwhile to
carry out the " post projectgevaluationi;Aistudyﬁis;,therefore,-
prepared to undertake performance evaluation of - the new
telecommunication system ﬂinstalled.IOn;fmainﬁiline;&and;on;somﬁ
sections of branch lines by the RailwaYS.*ThéSSCQpé*offéValuatipn
is. limited ‘only to . the analysis. of .economic aspects of the

‘ProiEGtguincluding~.theachievementxﬂf-targets/bEQEfitSweShimated5

in the approved pC-I. Hencef'thiéfngnot:agteChpipalggV@“mation'
as. .it does not go .into engineering technicalities of the system -
aor'identifyithegfiaws;in the ‘execution of::the project. . :

A

. The sbééifi¢ ijécEﬁvéf6f'théfétudffiéftbﬂéﬁaluate the

significant@gcantributionh;of;the;proje¢t towards: the- achievement .
:anfthedﬁtrafficﬁitargets,;aQQ}rqther LQperatigngllaﬁministrative_-
benefits-_as_;stipulated{gin;"theﬁvPGaIgand indicapgd_at;para 1.3
above respectively. It may be clarified that the Sole purpose of -
this: . reSearChAisathidentifyfthe;deﬁiciencies&injtheﬁplanning-Of.
a particular projeqtjwithnayviewnO£gfurther;improvgmen;;";*“- .

2fiQ2ajfx¢Methgdoquyp:¢;q =

o For the collection of the relevant data pertaining to -
rquantitative:ﬁﬁ~targe§s#%;zand,s;nonfquantifiable;.:bgnefi;$; =ﬁafr
uqueStibnnaireﬁﬁhaShbeenapreparedwwhiChamQY.beﬁseen*at:Annexure:I;:'
The ' questionnaire was - desgigned 'in-ZSuchfﬁaﬂiwangSO-ﬁthat';heg
_contribution of "the gnew_3:elecommunicatipnj,network could be-
qspécifically-'assessedu-bxscomparingﬁthe;taxgetsgbngre,andrafter_
the' project: :Iniadditionr.inﬁarmationEaboutnthexachievements-Off
he | g and - further - clarifications on the data were also

'1_Obtainedﬁﬁfrom'@the'cdncernedfoffiCialsLdfythefkai;waysgihdlﬁding3ﬂ

'~ChiefaEngineerﬁ(Telecom),EChieﬁlﬂngipeer:(Sighaliing):!Additional_.
General Manager (Engineering), the Dy. Chies Engineer (Telecom) -
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and - Divisional TelecbmniEngineers.(Lahoree&ﬁRawalpindi). As per
decision - of © Research-Advisory Committee of "NTRC, the interviews :
of locomotive drivers and Station masters. of small unknown
atations were also conducted to assess the system’s performance
and utilization. G

202w Jﬁag_FinancialﬁPhYSic§l-Achieveménts of the Project

I Befére,adiécﬁssiﬁgvthéfresuits;bfkthe.analysis-of data}.
aﬁfbriefwﬁreﬁumew“of%?theyﬂinvestment-made-on the.project.and'the;
acnievements]thereonzareﬁdescribed;below;:2"'.5 R A

Crie snstThe wrevised: project -was ‘a prdved'by:ECNECxin~April;w
1983 at a cost of Rs.801.423 millionvwith-an*FECﬁof'Rs;427;634'
million. The expenditure stood at Re.1044.227 million with an FEC
of-gRs:593;449‘-million;- This also included Rs.229.543 million
received-as compensation received from:M/s LTV due to abandonment
of the -project, The excess over the approved cost is 30%, while
that of T FEC is 39%. ”IﬁTPhySicalfterms}lthewtelecOmmunitationf
network -~was completed and- commissioned  in June, i988. The
progress made under the project may be seen at Annexure-II.

¥" It is pertinentftd:point.out that;it took Railwayﬁaboﬁﬁ;
10 years toO complete the project.The details of “processing the.
projectiin chronological ‘order are 'indicated. at BAnnexure-1II. The.

ADP allocations; -for the project, ‘funds released and expenditure. -

incurred are illustrated.in Annexure-IV. It is evident that the:
funds ' - released “during theﬁperiod‘1980—81fto£1984+85; which were.:
more ‘than the ADP. allocations 'were not.ﬂullyfutilized;%This;
implied that project :did not 'suffer from searcity of: funds during.
implentation. Lot TR . B S SRR

2.3 ‘ Evaluation of the ‘Benefits

The data provided by the Railway on the questionhaire
may  ‘be ‘seen ‘at “annexure=I. It.is evidentrthat Railway did not
provide ~the : relévantq.iinformation;vin accordance  with. the:
columns’ “namely:i npefore + and: ‘after: - the ~project" of: the:
qUeétibnnairevfiinstead;.;the=?yearéwise ‘figures from 1984-85 to.
1988-89 have been indicated. However, during discussion with the
concerned Railway officials, it was clarified that the system has
peen in operation since June, 1988. The figures prior to 1987-88
may be taken as vwithout project". The other shortcoming appeared
in the data is that the overall figures of tratfic,
revenues/savings etc. have been provided and the impact of the
project in improving the handling capacity as reflected in the
PC-I has not been gquantified. Nor has the saving in time in terms
of train hours saved as a result of the project been estimated.
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Notwithstanding.--these inadequacies, the . analysis -
have been . carried- out: for each of the_operating*parametersjas1
explained in the following paragraphs: - . L Rt

a) Traffic

In:,the_gPC-I,_nRailways:;credited.theaproject with the.
increase in ‘traffic handling capacity by 8% per annum for goods
and:4%~per.annum:for:paSSengé:fxThis_wasfbased,on the elimination
ofr*train”s'udetentions.-aﬂd]delays;and improvement_pf;locomqtivem
and wagon’'s availability;inThe-'OVerall'wRailpsgoodS:pandvctheﬂ
passenger traffic were projected to grow at a rate of 5% and 3%
perZannum:respectively.during 1982-88. :The actual achievement and

theﬂprojections_are.asvunderea'

_...__,__;__.,___...__'_.....__.._._..-.__.;.._--__,_.._..-_.-_....-____-__...—__-.. ______

Passg.Tréffié'BﬁK@@rﬁrease/
Projec.| Actual

LCcrease/
decrease

. |coods Traffic BTEm
Yeari-=ProjectidnlActualq

1978-79 10.5 9.4 -10.
1982:83 .. .’ .12.663 7.32: 0-42,
1983-84 13,29 7,38 - -44.
1984-85" - 13,960 .20 . :-48,
1985-86: . 14.66..: 8,27  -43.
1986-87:° -15:39 . 7.82 -49.
1988-89-.::16.99 . .8.3¢ -50.
1989-90 17,79 - .23 -59.
1990-91 18.55

+15.45:.-.-18.03 .. . 16.7
15.91 - 18:29- .. 15.0. . .
T 15 EE A R 17-81 I R B C _6 $Ba
17021 1685 - -.2:1
©+18.25 18,54 ... -.1.6. .
449
5.2
0.6

19.36  20.37 .. . 5.

U130 ® <3 00 o3
MO WNGOBG DG

i . The © overall - traffic. for  goods —.dnopped < ‘down .
substantially -to - :all time:lowest figure of. 5.71 billion TKm-in-
1990-91" indicating -achievement even less-than one-third of -.the
projections.  In ©1978-79, - prior - to =project-,Railwaysgnhandledp
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9.4 BTKm; - -the  maximum -achievement. i so  far. The above figures
revealed. that- -nevertheless.  the -goods: traffic -continued - to
~decline,. it had registered a slight increase at a rate of 2% per
-@nnpm_jbetwgen 1982-83 and 1988-89. It -may be noted that increase
more . than - the: growth was picked up a:little immediately after
LcommisSioningugoﬁﬁjtheﬁ_perQQtiin;l987588;#Thereafter_thepgrOWth
Jwasﬁ4nopgw5u5tainedw-asﬁtheﬁdecreaseiwasall%,perjannqmtduring”the
‘period . from 1987-88:to 1930ﬁ91awhi¢h-inmoremthan'anticipated in
‘the PC-I. BApparently, it looked as if.the 2% growth may be 'due’to
;the,fnew{~;elecommunication&éystem;;However;,acCording to:Railway

:the. ghare - of ﬁimproved;_telecommunlcatiQnﬂ?facilitiésjtannotgbe
quantified -as }théﬁindreaSefin;trafficfiSflargeerdependentfupon
the other projects relating with improvement in infrastructure
facilities, such as track, motive power, coaches and wagons etc.

el .,-ysznfathe:;contrarygasin;theyPC+I,;the;additiOnal traffic
generated  with -the project was‘clearly discernable as indicated
at.  page 3 of ;this;ﬁstudy.gﬂEitherx;thé; Railway was unable ‘to
.quantify  the improvement .in -traffic due to:the project or' the
;pxojegtEd;increaée:hasﬁnotﬁmaterialiZed;=Itshas?been'axplained'by

ﬂthe~ﬁRailWayfthatubenefitsFcan;notfbeuquantifiedf-anq“apportiOned
to one project. only due to the multifarous disciplines/activities
involved -in  the  Railway ' Operational efficiency. ‘The:Railway’s
viewpoint: do. not: hold:good as the project’ of ‘telecommunication
~formed: the part of: the 10th Railways projectiofiithe World Bank
alongwithﬁvthexother.projeqts_suchgas;Rehabilitationgofitrackwand
improvement of locomotives, coaches, wagons, marshalling yards,
etc. Evidently, a package.of;prgjects;was-perosed;to_enable the
Railways to redeem its performance.This could not be materialized
as.-the ~huge 'investment -made “on the ‘telecommunication project
.together - :with:- other .. schemes: was ~not ‘capitalized : properly
‘principally:due: ~to substantial delay occured.in their -execution
iparticularlyjinetheEtelecommunicatidnaproject.fThe.deiayaresulted
‘in -the: cost:overrun:due. to increased tender price and;:change in
.gcope/design -and the abandoning of the ‘project:by the contractor
;xmheSE-;faCCOrs:.areﬁbeyondﬁthejscope of this: study and:-have mnot
-been . analysed). : Hence. :the projected target ofthis project and
%thgseﬁkzéxpe¢tengfromxrqtherchomplementarywfprojectscfwere,unot

2i w0 -Another: rimportant factor: responsible ~for::the goods
.traffic. decline - is: the  decrease in handling transport capacity.
It was explained in the PC-I ‘that -in. ‘the :absencee “of ‘an
efficient telecommunications system, the freight trains operation
suffered a.lot.because of the high priority assigned:to passenger
trains. It ~was estimated that with the improved tele-
communications, the . delays/detentions of: passenger trains would
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be +eliminated enabling-theafreight-trainsptoarun'throughzWithoﬁt
any - fear . of being -de;ained;gbecausefvof;paSsenger_train;ﬁAsja
result:the transport capacity for:goods traffic would be improved
by 8% and: pasSQngery:traffid;by[4%,ﬂUnlikeﬁtbithisjltheiactual
;passepgerdftxafficﬁ;remain@damalmostﬁastagnantﬁduring 1982-88+and
ﬁthereafterf;increaSEdtﬁat,a&rate:ofﬁ2;4%;perianﬂum?dufing,1987€91
awhichgcannqtﬁbejattributedwéntirely*tbﬁthe;prbjéptﬁbecauSefoﬁﬁthe
npreference/prioxitys*given.ﬁtoﬁpaSSenger*servicesk?Thisﬁargﬁemént
‘issfurther corrobated by’ the ‘fact that .increase in pasgsenger
atraffiCr?in_:later;cyearswﬂaﬁter:Wcompletionf;ofﬂlproject“hasaﬁOt
gimpinged,on;théitransportﬁcapaCity,ﬁasZaésumed?in the PC-1; which

nigualso. evident from the deqliningttrend;offthé*goads;fréfficéif

Kf“b)@:;Incréasefiﬁ.Spééd{ L']Q;&'

TR ST f;uTheﬁspeedﬁof.the;trainsjdepend,among_other;factors_upon
“the ‘efficient  signalling . system. ' It was also proposed in the
project. toﬁigtegrat'the&signalling.componentwgf-thefprojé¢t with
U.H.F. system: between: stations by -“providing.: interface, This
*componentfnofﬁ#the;projectfhaSAnotzbeenwcommissianedfandﬁtheﬁbine
~ClearﬁMessages.forzthe¢train_working;areﬁéurﬁentlyﬁbEingrébnveYéd
«through-:old: Siemens : system ' operated. on T&T lines. :There ig,
‘therefore, " no, impact’ of 'the project on-the speed of -the trains.
The. . passenger: trains: run. -on ﬁﬁiXedﬁspeed-onntime-baSis?whilst
‘average speed~of .all. goods ' trains stineluding - through goods

ﬁtrains};isglsﬁZngms;perthur asswas*befqrg_thejp;ojec

~© Improvement in Punctuality

fmle e A improvement - of 03,1% din theroverall punctuality:of
‘train - achieved .with ithe commissiong.ofﬁprojectﬁihleS??EBiﬁThe
punctuality: ‘of..goods train was improved: by about'10%* (from 77:5%
in :.1984-85"to 87.2% in 1987<88)fand&thatfofﬁpasséngerﬁtrains;by
#2.7%.2 This:. was -attributed: to the facilities provided under the
project - -for the ‘quick ‘transmission of information pertaining to
whereabouts -of i trains, ‘elimination  of ' detentions: (though not
guantified): and: timely. ' movement oqutaffyﬁlocomotiVes;'wagons
.etc.rHowever,vthe;punctualitygoﬁ*goods-trainsWhaSrbeen;erppedﬁto
84.5% in1988-89 and that of passenger trains from 91.1% to 88.2%
during the same period. The deterioration in the punctuality
within ~one: year of:commissioning ofithe: project: seems to be due
to:inter-alia the malfunctioning:of the: system mainly ‘caused+due
‘to lack of maintenance/spares. @ . i o wmaoeee onooo

_f:d);Q Impr6veﬁéht-in.Utiii2ati§n}éffMotiﬁe“PdWéf;&*staff

ERE _~1“fIE'ﬁwas'ﬂascértainéanathatv@pfojéctﬂoh complétioﬁEWOuld
result in the better utilization of locomotive and also in the
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economical use of staff. The use of 1ocomot1ve in-texms of hours
worked per day per engine (Dlesel) remained in the range of 14-16
‘hours &8 .. Wag - pefore . -the prOJect ~whilst @ thew locomotive
avallablllty wWas. decllned From 85% in! 1987 88 to 79%.int1990-91
which . 1mp11ed that percentage. of 1neffect1ve Jocomotives had" ‘been
1ncreas1ng sgince “Lhe - 1nceptlon ~of: the pr03ect._In:so§far ‘the
economy - in. the. ‘atilization of: gtaff, there;l no’smgnlflcant
_change occured as a result of the pr03ect o ; : e

_ On one hand the Rallway 1s Stlll paylng the T&T;for
+u51ng the over head llnes 'Nor ‘has the:3 sub- control offices: and
25 crossing stations been closed ag. proposed An - the PC+I:: On:the
other, additional gtaff for the malntenanoe/operatlon of the
telecommunication system was:algo: recrulted as per PC-I. Thus the
Railway at present isg sub]ected to bear both the expenses on its
telecommunlcatlon system 5" - ; : .

.fe)lf Improvement 1n Wagon Turn Around Tlmelu

e The data provaded by Rallways reveal that turn around
_time _of wagon-was reduced from 19.5:days in 1984+85.to 15u5: ‘days
in 1987-88. A reduction. of . four days may posslbly be due to;the
prOJect . whlch faollltated -advance ;: “information... -on: wagon
destlnatlons and -make up of: frelght tralns ‘to: Marshalling yard.

Tt may be noted that Rallway ascertained in the" originalPCs1
that with the comm1551on1ng of new telecommunloatlons system, the
transport handllng capa01ty would increase: with out physically
increasing- the other equlpment, which: would -result: lnﬂlmproved
wagon: turn :.around time ‘and better: avallablllty of lo_omotlves

Thege - beneflts Were.  not: reallzed ow1ng to the deterdOratlon 1n
the Rallway handllng capac1ty Py R i r SO F Rt Cennh

C Moreover, 1n order to streamllne the wagonnoperation
through computerlzed wagon 1dent1flcat10n & control, -the: gcheme
for Management Information System (MIS) was then proposed to be
implemented after completlon of the: telecommunlcatlon system -for
which the base faCllltleS """" have already been provided. in
project. -The. MIS prOJect isg: yet: be initiated: and the fa0111t1es

iprov1ded for thlS purpose remaln un- utlllzed. .

,f) Improvement 1n Overall Safety

The gafety on - the entlre Rallway vnetwork has
deteriorated., The: progect ‘has alsc not: contributed itowards the
improvement -in:the safety asg: ev1dent from the: number of: acoldents
1ncreased from 120 1n 1984 85 to 137 in 1987 88 Vianln RILAT
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wg) H»Increasevin 1ine capacityj'f

T Thé;'inc:easé"infliné capabity'of-the Scheme is largely
imPrOVed?ﬁandﬂwefficient“ﬁSignallinggs:Stemienablesﬂtheftrainsato

Tun -atoca fast speed. As pointed out -earlier that the signalling
inCludedwinithegproject-relatingwﬁo"autpmaticﬁblock and tokenless
block instruments was Tnot*'commissionedpSQifar.VAt*prESent;-as

before the 3prqject, the.train-working_is;being carried out with
help"ﬂOEﬁﬁthe‘%old T&T TSystem.TﬁDue*ﬁto1wthisfdeficiency of the

prpject,~sthef5traiﬁsﬁrmove“with'théfreqﬁiredyséc;ionalgspeed-and

1the}lineécapa¢ity.'ﬂﬂ

norease in Revenues/Savings o
'-monetary gain as worked Tdﬁt-in the3PC%Ivdue7tb

goods traffic “which is the main source of Railway's earning.
"Moreover;iﬂthewqRailwayfqdid[notaquantify;the-cOntribUtion of the
“projeéct *tDwafdsgﬁtheﬁuincreaSe.'iﬁ*ﬁpasSeﬁgérf“traffic and “the
zrevenues&féarnedﬁstheraon.“ﬁThe saVingsﬂbn?ac¢OUnt;ijcloSure of
contrqh[subﬁﬁbfficesLrand*~surrenderﬁ+0fl T&T -lines have not been
afﬁeCCEdf@bEﬁEBSE*.theV$0ffiCéS“”and¥T?&Tﬁ*lineS*ﬁare%Still"under

project has 'not%béenTMateﬁializéd?beéausegbfﬁtheﬁquline“in the

io.p:"e'ra'_‘_tti(jn- of the R-a i__lway 5. B

, Théf;ﬁdiiwéY?findicated thatftheﬁbehéfité;ﬁertéininéito

‘additional monetarYfgain“cannotJb&ﬁQUantified}due}td-multifarious
discipline ﬁandt%falso"ﬁdueiatoﬁilack;qof: any method * whereby
benefits/losses ‘can‘be ‘assigned to a particular_diSCipline;-This
does not hold good and is totally in contradiction to what has

conclusion that benefits were over-estimated in ‘the PC-I in order
-to,getwtheiproject'“pproved'by theﬁcompgtent_apthority,? I

Non-quantifiable Benefitg ' @ - _
0 7iei Non-quantifiable benefitg, Easﬁvindicatedfin the PC-T,
relate te - the movement ="offf:s_t:’a_'.'f_f_'-.'-_a._'n'c'i=-i-_--t:'-‘ra‘i‘-‘ns.:-ra.nd:-;_--'t:he'i"r
regulation/monitoring, provision'of_direct links between all the
stations including way-side}Statidn}andﬂTrainjgontrolﬁOffices and
Divisional Offices etc. T _ ' '

S A :WithwytheWwexecution~.off.thEJprojectmit ig possibleto
keep-:traCk:fof-'thepinformationrregardinghthe whereabouts=ofathe
trains including - ‘goods trains,: . wagons eﬁc;ﬁfat:the:stationS/
sections. With the direct dialling facilities the information is
promptly conveyed to any station or wayside station enroute which
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4
was .-not pos31ble ‘before: the: pro;ect “The 'microwave system
installed has proved very useful- partlcularly in Sind. Because of-
law: and order situation . there, the over: head lines of T&T are
either being subjected:to. sabotage or out of -order ‘due t6 want of"
repairs. With the new network, this problem has overcome and the
trainsf;aare running partlcularly on’ branch ~lines “with . the
microwave system whlch cthe & only means of CO! “unlcatlon]
‘ avallable 1n that area.. b TR A S ClE e

S The regulatlon of traln operatlons, movementf _ B
and locomotlve/vehlcles are being carried:out fully thro gh the}
telecommunication - network “Howeverx; . 100%" rachievemen his
regard - seems to be ipptimistic and is self" contradlctory ‘when
compared - with “the- relatlvely deteriorated performance: regarding
avallablllty and utlllzatlon of 1ocomot1ves etc

[«

- One of the maln components *of the pro'ect was to
prov1de telecommunlcatlons between locomotive drlvers ‘and control
office. during:- emergency..The achlevement in this regard is 80% as
350 - locomotives ‘are equiped with=VHF: radio "sets alongwith
installation ..of 78 base stations- coverlng ‘all the: area enrocute.
The importance of this facility is evident ‘from:the’fact when
locomotive of Tezgam was attacked with rocket in 8ind, the
incident was ‘immediately reportéd by the driver to nearby base
station through VHF radio link installed inrthe locomotive. For
the purpose of inquiry proceedings, the prOJect prov1ded for tape
logging of conversation between drivers train controller and
station masters. This facility is'not being: properly utilized
because of lack of 1nterest and malfunctlonlng of+ equ pment used
for recording. _ T

The telecommunication . :hetwork  ‘immediately ‘after
commissioning did facilitate qulck transmission of information
relating to :train formation® and: avallablllty/utlllzatlon of
wagons, locomotives ‘etc. However, ‘these ‘accomplishments were
shortlived as the system has been sufferlng from the frequent
problem of malfunctioning since 1990:due to:lack-of: mainténance
facilities including spares, vehicles-and- alr condltlonlng

2.5 : Economic "Analysis

Based on the increase in traffic and -operational
efficiency, the ‘benefits were calculated in:the PC-1. The cost
benefit - analysis thus carried out revealed that project. was
viable w1th Benefit Cost Ratlo (BCR) 'at”2.9:1 ‘and ‘Internal Rate
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= I actual terms,  the freight traffic glumped down to-
,BTKm whlch ‘1B less ‘than-one-third of the PC-I ‘target. ‘As: such
the economlc beneflts swere: not ~realized .as- a result: of the'

i The prOJect can hardly be cons1dered v1able

' vNotw1thstand1ng the fact that Rallway 8 performance hasf
deterlorated ‘substantially;. ~it::;contended ‘that had ‘the: new
telecommunlcatlon gystem not been avallable the decline in
operating eff1c1ency would have been 1ncrea51ngly high.

Cen81der1ng «that Railway: :contention may ‘“be : true and some
1mprovements mlght have ‘been: made in train: operatlon w1th ‘the new:
telecommunication . v faC111t1es ~which ~was ‘not: 'quantified,: a:
hyphothetlcal:gexer01se of the ‘eost: beneflt ana1y81s for the:
project:has: been oarrled out on . the ba51s of the follow1ng o

_ a) Only 5% of the goods trafflc (agalnst 8% prOJected in

wpw oBE-T)  and. 45 ~0f :the. passenger: ‘traffic is assumed to be
rgenerated - due - to the sdmproved. - telecommunlcatlon.
facilities. Applylng these percentages con.actual ¢
traffic performancef durlng '1987-88 which is: taken as-
the base year; the: trafflc and revenues thus worked out-
are. as: under —Tvm L BEEEE TS R : Vi v

| : 1987- 88 1989?99}51939e90' 1990i91

Goods trafflc (MTKm) '3{633 g 364”.“7}226::m 5, 709L3_
-vPassenger traffic. o oo P - :
{MPKm) 18,542 19 732 20,373::19, 964

it

_onrtloned to the PrOJect

5% Goodsftrafflc (MTKm) 402- coon418 0 0361 288
¢4%hPassenger Mo (MPKm) 742 ST T89 e BB 798
LR o e PR E T S S D L SR
‘Revenue: Share as- a:'ﬁ‘ R I T U PR A
oresult of the. ‘project  from RS ST SE T SR RS
- Goods traffic

(Rs. Million) 110.15:118.29 116560 116.85

-oPassenger traffic . oo oo By T -
(Rs Mllllon) s wrinny 489478 730789 L;78.45&w~94328-

e i e e e L e v i

‘Total Rs. Million: 180.25 192.08 195.05 211.73 -

Calculated on the bagis of the rate per kilometer for the
successive years given in Railway year book 1990-91.
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b) Overall Llife ‘of the different equipment/components of
the project is taken 1in the range of 10-30 years as
reflected in the PC-I.

¢) ' Revenue beyond - 1990-91 is assumed to be 1ncreased by
--f-qabout 5% as adopted 1n the PC I. s : _

"d)f'JThe sav1ngs on account of closure 'Of' T&T control

coo offices and “rental “paid to T&T ~have  not: been

materialized as indicated “by the ‘Railway omn ' ‘the
questlonnalre at Annexure I .

: .Based QN the above assumptlons the detalled analysis
carrled out: 1s glven 1n Annexure V The results are. summarlzed as
under - : SRR R i AT _ RS

:@a:—qf, :Net”present'Value at'lzs

“f'dlscount rate (Rs. Mllllon) (=) 59;96“;;.,
S deneflt cost ratlo s - T
- oooatii12% dlscount rate ‘;5;"*‘f 0 9 4 _f. e

; _ Internal Rate Of Return -_-."-.E..-. . 11 03-6

o : The above-lresults lead to conclude that the prOJectu
cannot be considered sustalnable with as low rate of return as:
11 03~ :

2;6 Interv1ews w1th Locomotlve Drlvers &
Statlon Masters of Small Statlons L

The performance of the telecommun1cat10n system was
also assesed by taking opinion of the train operating staff such
as 1ocomot1ve= drlvers “and -Station ' Masters -of -small unknown
stationg.  ‘This oplnlon survey has: been’ ¢onducted in Lahore and
Rawalplndl' Divisions of the Railway. The interviews could not be
obtained ‘from the'staff- belonglng ‘to- Sukkur and Karachi Division -
because” of law = & order: s;tuatlon In caddsy 10 persons were'
1nterv1ewed w1th break up as ‘under: : _

V?Locomotlve'*FstatiOhtfﬂ R
Q-Drlvers - Masters. =~ ‘Total

WﬁLahore‘DiViSionsﬁp*T"'- 3
" Rawalpindi Divigion 2
Total: 5

Elw a
olw <
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: These : 1nterv1ews'wﬁwere;~ arranged by . the -Railway
Headquarters Lahore ; S Cte R TR

;_, Under the project, the locomotives were equipped with
radio .. -set ﬁproviding_,direct _communicatlons ‘with..the : train
controller  and ‘station' -masters . of ' base. station where VHF
equipment -is installed. 'As such the questlone to the locomotive
drivers mainly related to ‘the requlrement and performance of this
facility. The: excerpts of the. oplnlon expressed'by the locomotlvef
drlvers are produced as under PR Con : s

_ All the 5 locomotlve derlvers ruled{out the 1mpre551on
that. - the . installation . of: VHF equlpment/radlo -sets in the
locomotlve was a. fancy propoeltlon -and regarded- 1ts asg-a. genuine
necessity . prov1d1ng prompt = communications: between drivers and
control office which 'was not pos51ble before the project. The
system has resulted -in: redu01ng train: detention time which was -
not quantified by the Railway. The. general ‘complaint of the
drivers pertained to the. non respon51veness of the concerned
control office when called by them.  One.of the driverg indicated
that he had - been _able to recelve reply from control only once
eversince the system became operational. In the begining just
after completlon the new: telecommunication -network worked
alrlght but this accompllshment was shortlived as ‘the system has
been. sufferlng .fxom: faults _91nce 1990_:beguase .of__lack_ of
malntenance and repalrs problem. T L T

S No proper tralnlng was: 1mparted for operatlng the'rad101
sets. However, at the time of introduction of the: system- verbal
ingtructions about the. operatlons of the:knobs/buttons were given

to the drlvers Presently there 1s ‘no regular/permanent system of
tralnlng L : ) - ; : S RN

T The drlvers 901nted out a serlous defmcmency 1n theg
system At present 'there_ls no communlcatlon fa01llt1es GXlStSL
between drlvers : :
unable

The

aCC1dente could

dlfferent experlence.; . ge -
through = VHF system from controller well dn tlme and ac01d wag:
thus averted at Rohrl o e LT
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g " The problem of theft of the 'radio sets installed in the
loco motives occured immediately after completion of the project.
At present an arrangement has been made whereby drivers of the
locomotive ig responsible for taking/handing over the radio sets
from/tc'pthe_shEdzstaffgbefOre/after*the-joUrney.*Apparently this
procedure - ‘is working - alright. ‘However, .most of the time the

1microwave‘hSt&ff*fdepﬂted?infthe shed “for handing/taking over the

équi?Meht_leEitherﬁth”availablewbrfnbﬁ»codperatiVegbAs*sugh&the
p:oper*contrb1 o£ptheft“Of this%equipm§n: cannot ‘be exercised.

Sl The 'stéﬁioﬁﬂ*mastersf of;ﬁthey*follbWing'small/unknOWn
stations were interviewed: ©~ ' ¢ T

- Kala Shah Kakoo
- Shahdra Bagh
- Lohi Bheer

Two station masters each at Kala Shah Kakoo and Shahdra
. Bagh were available for the interview. The questions were related
- to -the performance and utilization of the system. All the five
‘station masters were of the view that train working (relating to
‘proceed/approach) is currently being performed on Siemens system
operated on T&T lines. L G R

‘Regarding the utilization .of the microwave system, the
the telephones are reported by the station masters. The
masters did not experience ‘any improvement . in the
conditions; such as increase in traffic, speed etc. as
»f the project. Yet, they “are appreciative of the
dvantage relating to the reporting of the incidents in
) i0f  locomotive failure.3~H0Wever,,the'information
regarding - the numbers of such incidents reported through the use
of telecommunication network was not provided. The Kala Shah
Kakoo Station Master regarded the transmission of ‘timely
information as a great merit of the system which helped in
streamlining the oil/chemical traffic Dbut he was not able to
quantify the revenue share of the project on this account. -

misuse
statio

The station masters were not given any training about
the operation and the utility of the system, which should have
been imparted at the time of introduction of the system. '

The station masters are also aware . of the adverse
affect of the dust and hot temparature on the functioning of the
system. Due to this problem, the gystem remaing faulty most of
the time in summer as the eguipment installed on the ;stations is
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very. sgensgitive and vulnerable  to extreme weather. -and dust. No
arrangements - have ,been--made._toy-protect_the,system,frpm these
hazards. . i et : g : SRR

e . Generally. . .the Station. Masters ~do. not seem to be in
favour . of . the new. microwave system,- They. considered ‘the old
Siemens system working . on T&T  1lines iSQHbetterjthanpthesnew :
telecommunication ~gystem as the-former;ensuxes-saféty,-simple-to
operate -and maintain while ‘the  later.is fallible and thus at
present has very low utility. In their opinion, microwave gystem
mayujproveg~fruitful'when.computerized-seat~reseryation system on

the patterns of PIA would be initiated in. future. -
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e - zz

| CONCLUSTONS AND RECOMMENDATIONS

Lo On the ba31s the economic. anaiy51s and. the

perfofmence_-evaluatlon carrled out . as- well as. the interviews
conducted. with the end users of the fac111t1es the - .conclugions
and recommendatlons drawn from the study are as. under‘:

Conclu31ons

iy

ii)

iid)
R fjperhaps ‘to. secure the approval of. the. pro;ect by the

iThe prOJect was well concelved but no fwell planned and

designed as the. ‘major . changes in. scope .0of work took
place during 1mplementatlon resulting in a substantlal
delay of about 10 years in its 1mplementatlon e

The project did not. suffer from. the scarcmty of funds

'durlng 1mplementat10n

Beneflts 'of the prOJect were grossly over estlmated

*'”_ competent authorlty The economic : analy51s ‘was based on

iv)

i)

“”';result 1s the loss of frelght trafflc_“

"thhe assumptions. which, digd. not come true

It was concluded in the PC- I that there were frequent
._breakdown of the old telecommunication system prior to
“iithe. prOJect ‘which ‘caused . delays/detentlone of the
_”jpassenger traln resultlng in 1ncrease in. -operational
. time and _ 1mpa1r1ng ‘the capa01ty Even with new
:_'eff101ent ~ .telecommunication. network the traffic
handling capacity for goods contlnued to decline

suggestlng that no change occured in the policy of
giving -priority. to.  passenger train. movement .. The- net.

'"ihé ecdonomic analysis carried’ out 4in the study led to

conclude that the progect cannot be con51dered

,,sustainable/viable

_,:The' tape logglng fa01llt1es' prov1ded for recording
' Aconversatlon between locomotlve drivers, .cotroller and
‘station masters, if" utlllzed properly to the maximum

extent,can serve as "Black Box" in inquiry proceedings.

’




vii)

fwiil) o
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The facilities of improved communication have not been
capitalized by Railway marketing for the stimulation of
business which can be enhanced by pursuing policies and
practlces more vigrously for the available frelght
traffic, The; Rallway thug can = compete with private
truckers more: aggre581vely as - the later do not own such
facrlltles

In addltlon to ‘above, " there 1s ‘a lack of co ordlnatlon

;between the traln operatlng staff (locomotive drivers
station masters ‘etc.) and the: telecommunlcatlon

malntenance staff. "’ It appears' that ~they ‘donot co-
operate with each other. The station masters (though 5
in ‘number) . seem to be biaged toward ~ the

. .telecommunlcatlon. system ‘Such a situation may not be
“oidonducive - for “the efficient utlllzatlon/operatlon of
~.che telecommunlcation network :

Recommendatlons

B0

i)

iv)

ﬁrffuture requlrements ‘of the outcome (b) investments
ey the costlng ‘of the key' 1nputs and (d) the. likely

_natlonal economy .

jTanglble beneflts (1f any) drawn for the pr
o jclearly quantlfled “and worked out on scie
““with “the ‘help of realistic agsumptiol

“thus - estimated should be “economical
fcomparlng dlfferent' alternatlves and
"solutlon o

*ﬂ;improved safety

5The recommendatlons of the study are as under--

) Projects need to be based on. SOund and realistic
. planning & taklng into. account “(a) © the existing and

effects of “'the - pro;ect on “the overall system and the

he beneflts
nalysed by
t effective

fImpedements “in the ‘way' of completlngi hed51gnall;ng

components ‘0f  the project may be eliminated so a=ﬁto-
achieve 1ncrease“_1h .SP?QQ-~ sect;ona} capac1ty and

With the new telecommunlcatlon network the Railway
may . 1mprove the -utilization of its rolllng stock,

- motive power and the  staff. "The policy of giving
_:jpreference ) _ passenger tralns' alsof@needs to be
-ﬁfrev1ewed/changed _ ' RN




V)

vii)

ix)

xi)
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Realizing the importance and role of modernized
telecommunication system, the staff may be made to
adjust themselves to the changing environment and

develop: business oriented approach to galn the frelght

traffic 1ost by the:Railway.:

3Ava11able surplus Ccapacity. of telecommunication- ‘network
—mays--be. .given-  onlease: . to: ~private - ‘sector.’ Also

meterlng/bllllng of the trunk calls may be 1ntroduced

~The  funds:thus generated may be placed at the. disposal

of the Rallway telecommunication: department ‘to make the
prOJect self sustalnlng

,Rallway may explore the p0551b111ty to convert its.

present telecommunication department into  semi-
autonomous organization-or to:run:it on the: ‘pattern of

'.”proposal for: converting ~its; manufacturlng unlts into.

autonomous: Corporatlonfor RAILCOP etc

With the new telecommunication network the Rallway

'N;may produce tlmely fand: more: accurate data needed to

improve - the: efflclency of:iits- costlng“:ce;l and

;modernlse its: accountlng system.~a;-a

Efforts may be made to intiate the work on the MIS
project, computerized seat :reservation and wagon
control etc. 80 as to utilize the facilities provided

under the project to maximum extent posgible.

Communication facilities between the guard of the
trains and locomotive drivers need to be provided for
. the smooth and safe running of the train.

Proper facilities such as vehicles, air- conditioning
and spares for maintenance may be provided for the
efficient functioning of telecommunlcatlon gsystem.
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: . : _ ANNEXURE - I
QUESTIONNAIRE FOR THE STUDY OF EVALUATION OF
TELECOMMUNICATION & RELATED SIGNALLING PROJECT
" "OF PAKISTAN RATLWAYS :

PART-I: QUANTIFIABLE BENEFITS AS A RESULT OF PROJECT,

-k e m o o e e e o M M MM W R W Rk E MR Mmoo kMG ER R EEEEER DT R T WA= m == mim m e ke e .

A) Operatipnai“ﬁfficiéﬁcy

1. Traffic

-7 Goods ‘(BT Km) 0 7.202 8.270 " 7.820 © 8.033  8.364
- passenger (BP Km) 17,807 16.850 16.920 1B.542 19,732

2. Increase iﬁ Speed (Average)

- Pagsenger Train

- Main Line Passenger trains run on. fixed spead and time
- Branch Line basis.

- Goods Train =~ . . T S

- Diesel 18.3 "18.3 1.2 19.2 ' 19.9
- All 17.8 17.9 18.0 190177 °19.3

3. Improvement in Punctuality (%)
- Goods Train
- Total Mail/Exp.Train 77.5 85.6 B4.8 B87.2  84.5

- _Pagsenger Train 88.4  94.1 91.1 . 91.1  '88.2
véyallgfh*f:_&; 87.6 91,4 83.5 7 90.7 ' 89.2.

4¢_ Improvementmin the VEd -
' lization. of'Motive Powar
& Rolling Stock

a)  Availability of Loco-  15.1  15.6 . 14.7  15.5  15.7
per day (Hrs)

. contd...B/(14) ..l




<)

5. Improvement/increase in
handling capacity (%)

( i)

Locomotive Productivity

- Passenger T?éffictz -

ﬁagopffuxn-éraund time . 19.5
‘(days) ' '

6. Improvement in overall safety

7. Elimination of deléfé/
detentions (%)

8. Improvement in overall
operational efficiency (%)

- No, of accidents. 120. .

9. 'Ecbﬁémf'iﬁ:tha*ﬁtiiisatioﬁ“ o
of staff

No. of staff engaged
in traffic control/
signalling

B) Savings & Revenues
(Million Rupees)

i)

ii)

~1i1)

Benafits on account

- of saving time.

 a). Due to increase in speed/

punctuality.
b). Due to elimination of
delays/detention,

Benefits on acépunt of saving
in wagon turn arocund time.

Saving in the handling cost of
passenger and goods traffic

same ag under Item-I above.

'7.202  8.270 7.820 8.033 8.364

- Goods Traffic (BP Km) 17.807 16.850 16.920 18.542 19,732

17.3  15.5  16.5

[

quantifiad*aé”tﬂeré is no way _

to assign losses/b
a particular di

Contd....P/{iii)....




iv)

\2)

vi)

(iiiy -

saving in salaries ‘on account of 't
¢losing 3 sub-control Offices & !
25 crossing stations(as proposed !

_in PC-1). R

$aving in the payment of rental 1

“Sub-control 0ffice at FSLD,

SMA & KOT closed. 63 persons

" were spared (JCD control

office Will be ‘closed shortly)

overhead l1nes not yet surrend-'

to T&T Department. ! :red, ‘houever, “the’ poslt1on of’ telephone
b1lls to PTC 15 as under '5
12.361"154596 15.859 11, 867 14"_ o

Monetary gain due to additional. !

passenger Traffic. !
Goods Traffic. i

'the

The benefits cannot be quantifled
due to muLt1fa { :
Itis however,_
it uould not ‘have be

trains 'part1cularly

in S!nd B ja, had
_the modern telecom. fac1i1t1es not been

: serv ‘es Sy

o “prov1dlng new systems.“

Total benefits.-




(iv)

Part-II: Nonvquantifiabie_benefits:_

How far the following objectives have

baen achieved A8 a result of the proaect-

i) To move staff, motive power & vehiclea . 100%
~to right place_at right time.

ii) To . regulate train operations & 100%
monitor train. -movement . from
station to station.

iil) To p:r:ovide direct dialling ' 100%
facilities batween -all the
f;stations and the Divisional
”$Of£icesla Rlys.JHd- Qrs.__

iv) nzTo provide'telephone communication 100%
between train_ control offices &
wayside stations (all the stations
on main line & 1mportant station
on Branch lines) for supervision &
monito:ing round the c¢lock.

v} éTo'provide eovance information The existing systems are being
about wagon destinations and make up fully used for this purpose.
of trains to marshalling yards and However, this item relates to
goods yards. MIS project also.

vi) To provide communication between 80%

drivers & control office during
break downs, aceidents & other
emergencies,

wii) To provide Tape logging of 20%
conversation between controller,
station masters & locomotive
drivers for the purpose of
inquiry proceedings.

viii) To provide communication between -
gangs working on track and approaching
trains & control offices.

ix) To provide communication between -
level crossings and approaching
trains & control offices.

x) To provide information on ‘ 100%
enquiries from passengers &
other Railway users/clients.

Contd...P/(v}.....




o)

“xi) To establish develapment base for:

a) Computerised wagon control
& identification.

_‘b)_COmputerlsed Seat..
3'reservat10ns.

'S Establashlng Management
‘ :'lnformat1on system (MIS)

:"rd):Eomputerised_Centrab
l::Tnaffichontrql,

_;“Hhether Telecommun]catuon/stgnalltng

needs of the Riys are betng met .
adequatety through the pro;ect,

How far the facilities/systems

_ - capacity. provided under -the project
' f#_are bétng ut111sed.

Uhether any 1mprovement has been

"_:made in the “availability of

courate data for the modern1sat|on

.”_::f ﬁ{ys acc0unt1ng system._; -

Nhether pro;ect has resulted ln the

o stlmulatlon of - neu bus1ness
_-act1V\t1es.J,,z

;Hou the Telecommun:catlon requzrement
of eEectrlfted sect1on betueen Lahore ot

and Khanewal are belng met

© - MWhether staff as. vell .as fotcers
_ _{}are adequately traaned to operate
.,;the system. i

lnd1cate the bottlenecks/dlfftcult1es
being faced by the Ra1iways in operating

g Ifthe system..

. Proper Telecomnunlcatlon medla has'.,5
_:been, prov:ded & can be. used fo‘-'
ﬁ.collect1ng all. sorts of data.:

. Not . related as the pPO]eCt.d1d not
- include. LHR KWL . Section. ...

- 100% .

oy Yes, n s

Fully.

.Yee,

Y8,

shortage of staff due to recruttfh
ment bans etc.

.Procurement .of.spares; .non: availab1t1ty _'}a
i ;of :adequate test
.];veh;cles, and tratned staf

1nstrument _and roadf,
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SCOPE AND PROGRESS OF THE TELECOMMUNICATION AND

ANNEXURE- 1T

RELATED SIGNALLING PROJECT

ii)

iid)

iv)

v)

Ingtallation of a back -bone
microwave Bystem of 960
channels,oapacity on main
line between Karachi-Lahore-
Faisalabad-Lalamusa-
Rawalpindi and on Wazirabad-
Sangla Hlll Sections, Sukkur-
Shaheed Allah Bux - Liagatpur
Section and Spurs to Lahore,
Multan and Kot AduiSections
covering a distance of 2000
kms alongwith installation of
44 microwave.

Installation of UHF links with

36 channels capacity on 281
stations enroute the project,
providing block working, ‘direct
dia11ng,train control ‘and’ deputy
train control, ‘data syBtem,Morse '
(telegraph circuts) working etg.

Installation of 18 automatic
telephone exchanges with direct
dialing facilities between all
the stations, Divigional
offices & Railways Headquartars
as well as with way side stationsg.’

Provision of VHF ¥adio sets in
500 locomotives with 78 base
stations on antire route of the
Project.

*Prov;s:on of automatic block
*signalii g at stations between

Hydeérabad-Lodhran and electronic
axle counters on the stations for
bloeck. operation. On single line
from Lodhran-Rawalpindi token-
less block instruments would be
modified to work on UHF system,

‘links with wayside-s

.drivers, :
””ﬂstation mastere eto.'

A Back bone Microwave system of 960
channel capacity as specified,along
main line between KHI-RWP and
1mportant sections of branch line
between" Faisalahad -Khanewal
covering a distance of 2200 kms.

isg in~ operation. The Railway is
using only 300 channels to meet

‘the present requirement which ¢an

be" increased to 600 channela in
future. T

UHF radio system is working at 263
stations. This’ network Berves as
communication links between
adjacent stations- ‘and’ prov:des
facilities for train o

_tione, cove-
ring distance of about 2700 kms .,

fay electronic exchanges ‘at impor-

tant stations are. in’ ocperation
providing direct’ dialling facili-
ties between ‘stationg 1nc1uding

'“wayside stations ‘enroute and
‘Railway

Headquarters,‘ Divisional

Offices atc.

350 Locomotives ‘have been equipped
with VHF ‘radio sets to’ ‘provide
communications between Locomotive
train control offiee and

Provision of automatic block
signalling and modification to
tokenless block instruments to
work on U.H.F. system between
stations enroute and installation
of electronic axle counters could
not be achieved due to the
technical problems.
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ANNEXURE-I11
CHRONOLOGY: OF IMPORTANT EVENTS '
TELECOMMUNICATION AND RELATED SIGNALLING PROJECT

F A Y L ..-...,_.....-_---...._,..--_-_....,....-..__ ------------------

S1.No.! Date

Bescription

----------------------------------------

T RAREE RN B2 4 1977 The Project was cleared by Defence Department

2. 14- 6 1977

5The Project ‘'wag cleared by Secre ary Ministry of
_QCommunications.: o . R

3. May,71978; Pc -1 proforma submitted to Railway Board.:

SRR July, 1973, PC I submittedfto Planning Division.

B, 3?3?197dfr' Project was approved in a ministerial _eeti g,

;International Tenders Floated.; o

8. é44931973.,[9c -1 approved by E c. N r c. _-‘

9. 2545 1980i fAnticipatory approval for enhanced ccst received.

10, 0 5 1980u'fLetter of intent issued to H/s Kentron Pakistan Inc.

ST -fWorld Bank approval received.'fd
12, 17- 7 1980 'Agreement fcr Route Survey signed.

":13. 30 10 1980, Main Agreement signed. '

14. 2 -12- 1981{ﬁ3ddendum to Agreement signed.;-,,‘

15, ‘April 1982c-PC I revised and submitted tc Planning Division.
16. 1314*1933n,fnevised pC-X approved by ECNEC.' :

17, 24-10-1983 Contract with Mls. Kentron cancelled by Railway
_Board. ' - :

1s. June,A19$4«wTenders re:invited for balance work

19, 21-2-l985 ICOntract 'signed .with M/s._ DAEWOO Corporation ‘of
Republic Korea. i

20, June, 1988 Project completed and commissicned.

--..—-------...----..--...--------..-------.-.u-------g--.---__-.-u ----------------
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ANNEXURE- TV

='QEA.D;PQ-ALchATJON$;FQNDsﬂéﬁgeAsequgo ACTUAL EXPENDITURE '

“¢:Million Rupees .

'fFUNDSiREtEASED;Aw . ACTUAL: EXPENDITURE

.'-Rupee F E C._:

1977-78. - 1.207 50,333 SUSA0L 0600 2:700 - £ 3.300 L0360 0668 70,784
79 5000 . 7.500 2,300 4351 6.651 4433 - 1.433
)79-8 078 U130078: 0 3,300 F2i800 s o $,100- ok 4,008 5,774
1980-81 - 41.430. 89, 270_ 130.700 ~ 79.625 102.000  181.625.° 67.298 165.456
1981-82 * 165.900 '148.000 313.900 . 165.000*.228,600 £ 1393 6oo;ffy;x144 621: j'17a_572 " 323.193
1982-83 - 76.670 - 49,330 126.000 = 120.947 103.613. 224 - 120,941 134.535  255.476
198384 7,500 - - 8.026 15.526/ 7 26:000 - 43,572 D B9BTR S e 124500 £ 5,636 26,881
1984-85 . 2.617 0.383 ';3.000 . 4.617  0.383 5 0.179 - 0.179

i 0 16,6500 0 15663 32.313*
2,510 - . 0,001 ' _ 2.509 2.510
Serd Gowmdnn Snwiid el 26 T 00 514623 76.340
C13.465  21.465 - B.903 . 485 22.368
D e UL w5 BY5E 0 355263 41.068
S BATO. 4568  _- - 4,568
T T R W

X T

1986:87. . 0, 001' IEERE 0'001'. Co.001.

1987-88 fr1.ecc o -1.000';-" '

1988-89 " 3470 - 3.470

N

6192 - - 6.112
L BE 1744260 LAT.426
306.973 359.342 666.315. 425,380 ATB.998 i BT9.6457C 435,289 . B4.734

. - ' : 71 383 158 160 229.543

1989-90 0.500 - 0.500

Totals 1 450.828 593,449 . 1044.227

* In addition to ABP allocatron expendrture of: Rs.229. 543 mlll}Dn 1ncurred out:: of the
Encashed Bank Guarantees recelved from M/s LTV as compensat1on on
abandonment of the' project by Mfs. KiPol. SRR
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ANNEXURE -V

COST BENEFIT ANALYSIS OF THE RAILWAY'S
TELECOMMUNICATION & RELATED SIGNALLING PROJECT .

s1. | | TOTAL | TOTAL | DISCOUNTED | DISCOUNTED

NO.| YEAR | cosT | BENEFIT | cosT | BENEFIT

0 1977-78 0.78 0.78

1 1978-79 1.44 1.27

2 1979-80 5.77 4.60

3 1980-81  165.46 ' 117.81

4 1981-82 323,19 _ 205.55

5 1982-83  255.48 144.86

6 1983-84 26.88 13.63

7 1984-85 54.56 24.66

8 1985-86 32.31 13.05

9 1986-87 78.85 28.46

10 1987-88  63.44 180.25 20.43 58.04

11 1988-89 32.64 192.08 9.37 55.13

12 1989-90 48,15 195.05 12,37 50,13

13 1990-91 72.78 211.93 16.67 48.53

14 1991-92 86.78 222.94 17.79 45.70

15 1992-93 72.78 234.48 13.32 42,91

16 1993-94 76.36 246.58 12.45 40.19

17 1994-95 76.36 259.25 11.15 "~ 37.85

18 1995-96 76.36 272,53 9.93 35.43

19 1996-97 94.19 286.45 - 10.93 33,23

20 1897-98  80.19 301.04 8.34 31.38

21 1998-99 84.06 316.33 7.82 29.42

22 1999-0 84.06 332.36 6.98 27.59

23 2000-1 84.06 349.17 6.22 25.84

24 - 2001-2 100.06 366.80 6.60 24.21

25 2002-3 84.06 385.28 4.96 22,73

26 2003-4 88.20 404.66 4.67 21.45

27 2004-5 86.20 424.99 4.15 19.97

28 2005-6 88.20 446.31 3.70 18.75

29 2006-7 88.20 468.66 3.26 17.34
TOTAL : 2513.9 6097.14 745.78 685.82
Net Present Value at 12% Discount Rate = ~-59.96
-Benefit Cost Ratio at 12% Discount Rate = 0.92:1
Internal Rate of Return = 11.03%

PCPPE—-1374(92 NTRC—-5-10-92—175.







