2) -

Trip distribution model

Trip distributioh model _represents relationships between the zonal

trip generation/attraction and trip distribution. A gravity model was

adopted in’ this study to represent a trip distribution pattern within

- the atea. - The model  was estimated through- a- regression analysis as

3)

'exﬁrESSédfbeldw.

0.70258  -© 0,70169 - -0.26177

“Pij o= 0.0001695 x GL - x A" : x dij

where, Tij : trips between i and j zone
@i trips generated from i zone:
. Aj - 't trips attracted to 'j zone

dij : road distance between i and 3} Zone

“The 'dij was calculated -through minimum path algorithm based on the

‘road - network of 1988, Zone 5pair specific coefficients were also

calculated to assure the accuracy of the model.

Mode split model

:A.que_split_model is a model which determines modal shares between

competitive imodes according- to the given levels of services of the

. modes.

Passengers who want to use public transportation mode £for their

travels are assumed to choose a mode considering the service level of
the mode. o

Oné of the most populér model in this field is a diversion curve
method which assumes that the facﬁdr of modal choice is, for example,
travel time between origin and destination,' Needless to say, it is
évident ﬁhat the cost for the travel has to be considéred. Time and
coét'of.travel are considered to be predominant factors in mode choice
activity. .A'time.value mode split model was developed as a mode split
modél‘in this étudy.a-It'dealsxwith.the-two important factors, time
aﬁd- cosﬁ of 'travei, “in mode choice. It also allows to forecast

various effects by improvement such as travel time, transfer time,

 waiting time and travel cost.
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The effect ‘of the feeder service improvement whlch is: one of the major

-imprcvement items can ba estlmated.

Q:Fig.;6.2 2.10 shcws a conceptual figure cf the model : A berson'who

fwants to travel has ro- accept a cost dn-a- wide: sense for hrs travel.

‘The model assumes _that he . chooses a travel mode w;th a minxmum :

'generallzed_cost. The. cost 1s represented in travel tlme and ccst in

monetary. term. He examlnes the times- and costs of competltlve mnodes.,
A total generallzed cost.- of travel "is: con51dered to be an aggregation
of converted travel time and. the monetary ccst.g_ hée- converts the.
time 1nto monetary cost based on his t1me evaluation functlon.; ‘The

model assumes that time value is a. prcbablllty varlable._ If he judges

"his time value hlgher, -he’ evaluates a - faster mode cheaper because the

travel time portion is smaller. .. Taking .an  example from the Flg.
6.2;2,10, a person'whoejudges his:time:value,as A would choose the
second mode, since a total travel cost by the first” mode 1is more

expensive than the second mode. (If hefconsiders his time value is B,

-he would choose the first mode-althoﬁgh_the,monetary_ccst~is higher

Li

a

K2

than the second mode.. - -

generalized cost by
“mode 1

[
Fre
L)

. _.Kif: monetary'ccst b¥ mode 1
L2=K2 +) 2 £i ¢ Eravel - time by mode 1
3 ¢ time value

L1=K] 4+ t1 .(prcbabilify'Variablé)
' mode i share

7]
ol
+s

A NI
LT, !
s2 ki A

" 'Fig. 6.2.2.10 “Time Value ModelSplit Model -
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The share of the second mode is calculated by a following equation.

S TYC R -
52 = f £(1nd) +dlni
SO I j'---(1 e/ 2
£ . == n —u/n )2 /2(c/nh)
(.hm- : '\/?TTO’/n?\z
where, 82 : modal share of the second mode-
PO ---(Kl-Kz)/(tl £2)
plnd ' : mean of Ink

“6lnd’ : standard deviation of In}

The model- aséumes _the Vdistribution of time ‘value as a logarithmic
normal distribution "frqm;e:{per_i‘ence. Two “variables which determine
the dlstrlbutlon, _“meah" and “standard 'deviation“} wexe estimated
through a series of callbratlons using travel time and cost of each

competltlve mode and modal share by each pair of zones.

The estiméted mean and standard deviation of l1n are shown below.

5.9458
1.1503

ulnA
dlni

13

The eStiméted mean represents the time value of passengers'who use
public transportatlon mode within JABOTABEK Area. The wvalue |is
equivalent to Rp.382 {per hour) '

The estimation procedure is shown in Fig. 6.2.2.11. Zone pair

specific coefficients were also calculated for the mode split model.

625



1988, 1988
RAILWAY - BUS
0D Table oD  Table

/1968 TRAVEL
TIME & COST
by - BUS

1988 TRAVEL
TIME &COST/
by RAIL [

MODAL SHARE
©OF )
RAIL and -BUS

o

L
N/

_CALIBRATION OF |
TIME. VALVE

v
MODAL SPLIT
MODEL

ESTMATION by
1 THE MopeEL [®

Zone Far Specltic
COEFFICIENT

Fig. 6.2.2.11 Mode Split Model Estimation



-6=3 Deinand Forecast -
6-3-1 Socio-economic Framework
(1) Economic development

' Aécbrding:to REPELITA'IV {1984-1989), the target annual economic growth
.jratélwassset'at 5%, Although the actual annual grbwth rate during 1979

to 1985 was 6.8%, a gradual decline in growth - rate occurred in the
"sﬁcééédiné'"tﬁd:;yéaréﬁz 1t i& estimated that the annual growth rate
hbetween 1984 to 1989 is approx1mate1y 2,5%, The economy of Indonesia,
_howevery is gradually showing signs of recovery and the target annual

 '9;¢§£5’5£ 5%'is:judged tq‘be a'real;st1c figure for 1988 to 2005._

_The‘gpqwth”:étefdf'GRDP in JABOTABEK Area was estimated by analyzing
thé trend of: GRDP pér capita of the region against the national one,
'and multlplylng 1t by the estlmated future populatlon. Thé results are
shcwn 1n Table 6.3.1. 1 and adopted as a future economic framework of

the reglon.

Table 6,3.1.1 Future GRDP in JABQTABEK Area
(1988 constant price, billion Rp.)

ot s ek ks s o e e o i o S e i o e T Y R T W DU S S R CS A Sk Gk A S ls A TR G L S A AL AR LS S M St VR S S S A S e S m— —

Growth Rate

Area - 1988 1992 2005 1988~-2005
DKI Jakarta 15716.9 20910.2 52885.0 7.4%
Botabek © 4818.8 6256.0 14651.3 6.8%
Jabotabek 20535.7 27166.2 67536.3 7.3%

v S D S £ ik £ ek e Bt el et it o e Ty Gt et A et St R A CHS S W S S Gk ot B ke bk A e ey

(2) = Population and employment

Future popdlation_.and employment were estimated by adjusting the
estimates.maéé by ARSDS in 1985. The ARSDS estimates for 2005 were
updated_conSidéring information from the Indonesian Government. Major
information to estimate the future socio-economic framework are listed

below.
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- National Development'Plan'

JABOTABEK Region Development Plan

!

DKI Jakarta Master Plan 2005

Development Plans for Kabupaten _

The estimatioh:resuits_afe7shpwn.ih Tablé*6,3.l.2'and Fig. 6.3.1.1 to
"6.3.133. R R AT T T

_ Table 6.3.1.2 Future Population and Employment (000)

R _ S 1988 s 12005 o
?grea__g? _ Populatlon Employment Populatlon Employment
DKI Jakarta 8861 2746 12000 _ 5167
_Botabek L .70 . = . 11500 . - -
Total 16021 - 23500 -

u——.nﬂﬂ-—--————....i-—-n—_-—_—————_—-———n_—_umuu_m_-—-———w—_;—n{w-—m—-—--—-

Note : Employment in Botabek area was not estlmated.'
The Employment indicates the number of workers .
" employed by the secondary and tertlaryllndusprles.
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Fig. 6.3.1.1 Change in Distribution of Population in DKI Jakarta,

1988 - 2005
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6~3~2 Future Transportation Network and Preconditions.
(1) Forecast cases

Tﬁé_démanﬁ forecasting cases relaté closely to the project evaluation
cases. | Thewbases férebasted ih this study are shown in Table 6.3.2.1

(ﬁéferth'S. Details. of Alternative ‘Patterns).

Table 6.3.2.1 Demand Forecast Cases

A S S e W Ot A ] W 0 T s e T W T T T G W T U A T A T T S O k. e ey g e o

‘Railway Road
: 1 R R R R R 1 B B .. B
Case Year 9 Y Y Y b4 Y .9 c o C
8 g8 0. 00
8 a b 1 2 3 8.0 1 2
Analysis 1988 - X o ) : X :
92a 1992 ' x X
©92b . 1992 _ X X
- 05a 2005 X X .
05b 2005 X X .
051 - 2005 - X Sk
052 2005 ' : b, %x -
053 2005 . X %
054 2005 x et : %
- 055 2005 T ¥
056 2005 S ' X el x

 {2) Future transportation networks

 Future transportatibn”netwo;ks were_ﬁfé§§f§67¢§¥fbrécast future demand
by mode after ‘a series of'discussions Hit5_yhe ihdohesian side. An
outline of the networks were summarized below, since the details of the
. network were described in 5-2 Eo 4. ;The hetwbrkéiwefe developed in the

same manner gs shown'in §-2-2,
1) Railwsy network
- Ry a, b
These networks were_prépafed for the eé%l;afioé,of'oﬁﬁibhjb projects
of railway by 1992. The 6pti6n'a réprgsents_thg Situétioﬁlwhere 6&1?_

the ongoing and the committed projects were completed. = The option b

assumes the situation where the projects included in the option were .
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2).

completed.. Trains are. asSumgdﬁato} be . operated as schedﬁled by the
completion of automatic signaling system. Travel time is reduced.
Frequency of rallway service increases by the. several railway

improvement projects such. as double tracking, = electrification,

- automatic, signaling system and increase in the number of trains.

.= Ryl, Ry2, Ry3 i

The service ieVel'oﬁ railway increases moreover. Raiiway users would
bé'able to trayel much faster with_reduced.waiting time by increased
frequency. Thé railway users can transfer from buses to trains easier
by  the  improved terminal facilities. - The improvement level becomes

higher as the number.of case increases. .
Road network

-~ BCOO -

-‘This_network_represents_a~base3cqse fon:rqad_network_comprising of

on~going ahd cpmmitfed-projects, The.hetwork.was prepared for a 1992

foad network. The network includes projected new road constructions,

croad impfoveﬁents and three bus priority lanes.

- BCO1, BCO2

. These networks we;e'prepared to set alternative patterns combined with

_~the_failway_networks in 2005; They include further road development

and sevén additional bus priority lanes. .The difference of these two
netﬁorks is in the different development level of the new mass transit

system.

The type of the mass transit system is not clearly defined. Only the

level of service is defined for demand forecast as follows:

'r:operating-speed : 30 km/h. _
- fare t 20% higher than JABOTABEK trains
~.frequency’ in peak period; every 6 minutes between Kota. and Pasar

. Minggu
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3)

{3)

1)

+ avery 10 minutes between North Serpong and Pondok Gede
Bus network -

Future bus networks were made based on ‘the existing bus routes. A
little modification was maderon the network consideting the ‘new road
construction,. the bus priority lane developments,-Frelbcation of bus

terminals.
'~'1992 bus network

The'network”copréspbﬁds to BCOO'rdad-netwo;k. ‘Modification was made
on the bus priority 1ane_deve16pmenﬁ. 'The‘bus'routésswére5éssumed to
be changed to the priority lanes if the routes were on the road where

the lanes were projected.
= 2005 bus network

The network correSPOnds ‘to thé road networks of BCOl and BCDZ. The_

bus routes were  amended- regardlng the 1ncreased bus pr1or1ty lanes.
New bus routes were'cons1dered petween'relocated bus ‘terminals and the
existing terminals. They are ‘Pulo: Gadung ‘-E-New. Bast Terminal and

Cililitan —- New South Terminal lines.

A new route between the New Kalideres Terminal and the existing
terminal wds ignored, since the new terminal is very near:from the
existing términal. New bus routes along projected Outer Ring Road

:were considered as well.
Other preconditions

Future ‘time value

The Future time value of public mode users were assumed to increase in
proportion to the increase of perjcapita‘GDP-in‘DKI:Jakarta'ffom'the
experience in Japan. The faster mode ‘become ‘to .be chosen with the.

“increase’ of the -time value. The estimated Ffuture :time valués are

shown below.
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Year .. Time.Value .

- (Rp./hour) .-
1988 . . 1382
1992 450
2005 949

s2) Future;fare.levelj 

"The future fare levél of public modes was assumed to be egqual to the

exisﬁing level in constant prices.
3) AVerage;occupénéy,of road vehicles

—_The_éverage-dccupanqy_of rbad vehicles were assumed as below. The
ﬁigures were - determined after an examinations of ARSDS and the Outer
.Ring.  Road ‘Study. ‘The - average occupancies of private modes were
rasgsumed to decreases in future. .This assumption was considered to be
reasonable since the average occupancies in the developed. countries

show such tendency.

Year 1988 1992 2005

Private Cars 1.76 1.63 1.22
Motorcycles 1.14 1.13 1.09

~The ave;age:oécupancies.of buses were estimated from the bus passenger
.survey . results -as shown below. - The  occupancies were assumed to be

same- during 1988 to 2005.

_Small Buses : . 6.7 .
... Medium Buses 1 18,0
Large Buses : - . 49.8

4) 'Private car restraint policies

Two traffic restraint policies were considered through a review of a

);i,feport,ititied ~PFraffic Restraint and Parking policy Studies" by
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(2)

Pamintofi, Buchanan and others. They are parklng charge:‘increase. and~
an area licensing scheme. Although the effects of ‘the : two policies.

' were reported drastxc, Lthe percentage of prlvate car trafflc reduction

was assumed as below in conszderatlcn of the -effects of.the gimilar

policiés in Bingapore.

- Parking charge increases 10% of all day private car traffic
terminating .withih 'the"parkihg‘ control

boundary proposed by the above study.

- Area licensing scheme @ additlonal 30'--6f 'priVate" ¢ar traffic
termlnatlng w1th1n the traffic restraint

. boundaryrcurlng G-to o a.m..vﬁv*f

The parking charge increase policy'end'the'érea licehsing scheme were
assumed to be executed 'ip 1992 ‘and 2005 respectlvely.' The reduced
private car trips were supposed to divert tothe publich modes.. The

private car trlps were converted: by the" average occupancy - described

above.
Future Trip Production
Studies on person trips

The first area wide'person_tkip survey was . conducted in lQ?Z,-but'the

area surveyed was not the whole 'DKI area. - The DRI ‘area person trip

-survey was conducted in 1985 throcgh'ithe :ARSDS study. " The sutvey

result of 1985 and the forecast For 2005 are ‘shown in Table56;3.3.1._

In a series of Jakarta Urban Transportation Project Studies,.a traffic
forecast was conducted. It is'summarized in the same ‘table together
with population and per capita trip rate for the years in 1982, 1992
and 1995. ‘

Future trip production

The ARSDS study presents the pet'vcapitaf.ttips:‘of'?0,897foﬁf“mctcrized

vehicles and 1.68 for the total of motorized and non-motorized in
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lgaéﬂaﬁﬁhEY,segm;to pgﬁ:atheyhldw'when,compared with other large cities

shbﬁn in:Téble 6.3.3.2.

Remindxng the general tendency that per capita trlps increase in the
¢ourse of economlc development and growth of motorized vehlcle usage,

it sésms 1ncreases ‘from 0. 98 of 1982 to 4, 99 1n 1992 and/or 1.02 in

1995 are conservatlvely estimated.

The forecast in 2005 by the ARSDS study seems to be high when the trend
from 1982492495 'igﬁ exfrapglated.: However, thé discuséibn " described
~ above should he 'téken .ihto account:. The per -caplta trips of
approxlmately 1. 29 or 2,08 in the year of 2005 seems still low, but can
be con51dered 'in " the _range of reasonable ‘estimate. Then, the per.

capita trlp rate of the ARSDS was adopted as reasonable for this study.
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Table 6.3.3.1 Total Person Trips “and’ population 1972 W 2005
' . (000)

' 1983_1) 7575 2)3) 1995 1) 1995 1 2005 2)

- Railways SRR S RN S DR LT 406”&«' Br913 L v i
" . Buses 3,19 3,528 4.173 " 4,667 { 7 681 ‘
CBajajc o0 T 3060 ¢ 3330 ot 3060 7. 306 o ( "

Taxis . 253 .- .68 . 351 106 61T -
Public Tetal 3,795 7 4,559 7 4,994 5,785 779211
Motor cycles 1,373 1,400 - . 1,787 2,030, 2,726
Private cars 1,711 1,522 ° 2,144 2 334*“" 3,548
Trucks, etc. - 87 - . L
Total 6,879 6,959 - 8,925 10,149 15,485
Non-motorized = . LT 6,161 o = e 18,425 .
{including Becak) ) ) B Lo T

. G..Total . . - = 13,1203} .o~ = 240910,
Popul. DKI -~ 7.000 7,829 9,022 9,950 - 12,000

" Motorized Trips/ S e e T R
person - 0.98  0.89 . 0.99.  1.02 129

- “Al1l Trips/person - = A BB T T = = un 2008

Source: 11 DLLAJR 1982 through Jakarta Transport Investment__ .
S © 7 . Program’Review {Pam1ntr1, Buchanan, etc. July~i987) - ’

2) ARSD Study {1987, JICA). The report showed the percent
distribution. The : trips are calculated by using the
percentages. The trips using the taxis are estimated
by using the percent ratio in 1995 {(406/(406 + 2334)).

Table 6.3.3.2 Person Trip Rate in _Se'lected Cities

Year Trip rates per perscn

1. Manila {1380) -1.80 {Excluding walk)
2. Bangkok - {1978} 1.60 ¢ ‘e e ¥
3. Cairo (i983) 1.00 e el )
4.  singapore (1987) 2.00 ¢ . ve )
5-1. Jakarta (1985) 0.89 . i)
5-2. Jﬁkarta {1985) 1.68 {Including walk)
6.  Klan Valley - (1985) 2.4 ( ,, v )
7. Casa Blanca (1985) 2.64 TR
8. JDabao (1980) - 2.34 { ,. ee )
9, Panama (1980) 2.42 ‘e er )
10.  Tokyo (1987) 2.53 (., b )
11, Sapporo (1972) 2.68 e ... H

From each study report.
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643~4' ReSdltS'of Forecast -

}15”

‘General -

ZTTable 6 3 4 1 shows the results of the transportatlon demand forecast
- by case - and by mnde.; The ‘total number of trips (1nter—zona1 trips)
“grows “from 5,516,000 in 1985 to. 13,462,000 in 2005, The .share oOf
-pub11c ‘modes agalnst the total trips increases from 56% to 58%., 'The

'share of rallway 1ncreases f:om 2% to almost 15% . in case 052. ‘The

';share of rallway agalnst total public trips become 25% from 3.7% in the

{2)

“case 052.

Travel demand by rallway exceeds the transportatxon ca9301ty of railway-

in case 92a.- The rallway transports its patronage at the maximum

capacity.

“Fig. 6 3.4.1 shows the'difference of modal share by the alternative

case. As the improvement level of ra;lway becomes higher, railway

‘trips increase. - However, the railway trips decrease ~in case of

* advanced road improvement.

.Triﬁs'between aggregated zones

-.Fig{ 6.3.4.2 shows aggregated zones for a convenient understanding of

person .trip movements between zones. The 131 traffic zones ~were

agg:égated in£o 33 1arje ZONeS.

Fig. 6.3.4.3 shows the person trip flows between the large =zones.
Person trip, flows within DKI Jakarta are described considerably thick.
Trips to and from Bekasi, Tangerang, Depok and Cibinong can not be

ignored. Fig. 6.3.4.4 shows the railway passenger flows in case 052.

'_Elowsrwithin DKI Jakarta are similarly big.
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Table 6.3.4. l Transportation Demand Forecast Results

- Number of Passengers : (1000 passengers)

Case Total Public Railway Bus Pr;vate H-cycle
ARSDS 5516 3099 ’ 1115 2984 2417 ]
1988 7089 3432 1217 3215 3657

1992a 8530 4243 “815 3428 4287

1992a’ 8530 4243 7421 3822 4287

1992b 8531 4244 - - B6B 3376 4287

05a 134062 7745 1492 6253 5717

05a’ 13461 7744 421 7323 5717

05b 13461 7744 1629 6115 5717

051 13461 7744 1741 6003 5717

052 13462 774% 1995 BY50° T 57LY

053 13462 - 7745. 2016 . . ..5729. . 5717 .
‘054 . 13462. - 77485 “1709 6036 5717

055 13462 7748 1968 ‘5777 5717

056 13462 7745 11991 - - 5754 8717

‘Note 1:The 1992a’ and o05a’ figures show capacity constrained demand on rallway.
‘Notea 2:The 1988 figures show the result: of model- valldatlon.= IR :

Person Trips
{Millions)

051
" Case '
Railway BN Bus 777 Private Mode

Fig. 6.3.4.1 PFuture Demand by Mode and-by'Case
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(3)

{4)

(5)

Railway 1ink traffic

Flg. 6.3.4.5 deSCIleS rallway link traffic volume in case 92b. It was

_estimated - Lhat the b;ggest trafflc volume was between Manggarai and

Jatlnegara of 254 000 passengers per day to both dlrectlons._ Other blg

'trafflc volumes were on the Eastern ane, Western Line and’ Central Line.

:Figf 6.3.4.6 and' 7 show link tréffic of railway_anddthetmass transit

_system in case 052 and 055, respectlvely. The biggest'link traffic was

estlmated on a llnk between Manggaral and Jatlnegara in both cases as
same as the case 92b, Transportatlon demand to the mass transxt system'

was also estlmated as big as railway in both cases.
Bus passengers and road traffic

Fig., 6.3. 4,8 and 9 show bus passenger trafflc and. vehicle trafflc in

PCU of case 052, respectively.
Raillway Preight Transportation'bemand

the railway freight transportation demand'wés consideredftederding the

Cibinong New Line constructlon of optlon Ry3._“Thefoturé demand was

not forecasted but’ quoted from "Developed Summary of Fea51b111ty Study

of the U.K. Association for the JABOTABEK Rallway Pro;ect“ issued in
1986. | N :

The demand dealt with in this _study* was;'liniéted- to_ freight
transportation demand in relation to Clblnong cement productlono
According to the above report, a total Volume of . cement produced at
Cibinong is estimated to be 16, 500 thousand tons in 2005 (hypothesis-
2). Railway transportatlon demand of materlals and products which

relate to the cement production are summarized in Flg. 6.3.4.10.
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Chapter.7 Selection of Optimal Pattern

7-1 Economic-EvaluatiQn;

7-1-1 Methodology.

{1) 'Generalized_cost.approach-u
In order tb,selectfthe optimum alternative pattern among 6. alternatives
for Master Plan, .a “generalized cost will be calculated for each
alternative. pattern _énd, “besides .generalized cost, the Steering
Committee will 'carry out the overall evaluation of the alternative
patte:ns,ﬁrom;variouS:sécial aspects. - This appreoach adopted by JICA
) study:fteam -has. been - presented : in.- the Inception Report, and a
generalized . cost will .be -calculated. for each alternative pattern at
2005 and will be -used .as an evaluation: index for comparison of
alternative patterns.: The outline:of calculation method of generalized
cost will - be described in. the following paragraphs. - BCOO will be
considgredfas Fwiﬁhoﬁt“ case and.other 6 -alternative patterns will be
considered as "with" cases."Generalized-cost will be calculated as the
difference between “with"'and-“without“ cases.
Generalized cost is given by the following equation: .
Ge; - = IC; + OC; + VI, - By
where,_GCi .= annualized generalized cost of alternative i (in 2005)
IC{ = annual investment cost of alternative i (in 2005) -
ocy = annual.operation and maintenance cost of alternative i (in
2005}
.Ti.#_'s,annpal_total travel time.of alternative i (in 2005)
v = time value per passenger
By = other benefits of alternative i (in 2005)

7-1



GCyr

IC, 001;“ Tis By~ above will 'ba - caleulated  as the  difference

from the corresponding values for BCO0 "without" case.

(2)

3

Basic idea for use of annualized generalized cost: at 2005 .- - "

without considering the difference’ of _éffecté"dhéfi£6=;fﬁé :vafibus_
investment schedules in the period between 1990 and 2005 during which
the master plan is formulated-7yéaff_by5 yéar}fﬁéﬁdﬁ also  #i£ﬁOut
considering the contribution of the . benefits. générétéd by parfiélly
completed-ﬁaster”pian'in'thewséﬁe:péfiod méﬁtibﬁed abéve,fanhhélized
general cost index, cost/performance '6£“:altéfhétivéé"fdr"master plan .

will be evalﬁatedrat their complétéd éithatiOns'at 2005, -

Generalized cost index, whiCh'is:caléulated'fOri2005”aS“éﬁ?aﬁﬁuali2ed
cost,'may become a further‘Bettef_eﬁéluatidﬁ iﬁdex{ ifrit}istalculated
based on the present.value 6f ihVestmeht'éﬁd benefits which have taken
place during the ﬁeriod of 1990 .to 2005..,H6wéver, we:may'have'humerous
conceivable proposals -for -investment. schedule between 1990 and 2005,
and it may not be efficient  to calculate by_fhe above meﬁtioned_bre9en£
value method. . In this regard, thé“annuéily;éaléulaéé§ gehé§alized cost
appreach whiéh is-proposed-by~JICA stuay_feamfﬁs'consideréd;éfficient
and sufficient for  relative compariéon analysis ofinmﬁy large scale

alternative patterns. -

Performance is related %o the item-of‘VTi which :epreéeﬁts?the annual

total time cost for all modes of t:ansportation in JABOTABEK Area (the
value as the difference from that fOr'ECOOYfahd”other benefits such as
development value of the lénd under the elevated structure.. Cbst is
given by ICi, “annual - investmeit * ‘cost ' ‘and E(')Ci',' ’aﬁnuél opefating

cost, both for all transportation systems in JABOTABEK Aréa.
Calculation of Ve, and other benefits 
Ti.' annual total travel time -in 2005 is calculated ba.scg:d' on demand

forecast at 2005, V, unit time value per one traveller, will be

suitably estimated,



4y

- Other- -benefits  include ' development “value of land ' under = elevated

* structure or vacant land from which ‘Kota Station will be shifted.

Calc¢ulation of cost

Caleulation of ICi

All invesﬁment costs between' 1990 and 2005 ﬁill be broken down into

several major . items, and for each item, service life will be assumed.

' Then“ICiiié given by the following eguation: -

_TICik
ICi =
k- Ly
where, TICik = total investment for k-th item made between 1990 and
.1 2005,
CiLk = gervice life of k-th item. -

The usual broken down items for the railway systems and their service

lives - will be prepared appropriately. With respect to road

* transportation system, the similar data could be provided.

- The basic idea underlying fhis calgulation method is that to Keep its

function properly, each major item, say k-th item, which constitutes a

- master 'Plan, ﬁillz necessitate annual reinvestment cost of TICik/Lk

on an average from the long term-and macroscopic point of view.

"' calculation of OCji -

With respect to railway systems, train operation plan and facilities

'chlangfwilr~'bef~prepared"based on ~demand forecast and with due

"consideraﬁi6n_on track:length, invested facilities and eqguipments, such

items ras- car-kilometers, personnel, .electric power, fuel, maintenance

zu(matérialsfaﬁdeubcontract}'will-be'éuitably'considered for calculation

of annual experiditures,

73



(5)

With- re'spe.c_t to road. .t_rénspoﬁta_t;ibn,-‘- baged : on demand-;forecas_t .at 200_5,

necessary: number ..of . road _'\vehicles,.' total _vehiéit_é_ _!-;i]_.omete'r_s.__"will" be

‘estimated and with due consideration on these, annual operating

expenditures will be estimated taking into consideration fSLlC_h.' items as

personnel, fuel, maintenance of vehicle (ty're,' 'etc.) and road répair._

Justification of adoption of annualized generalized cost approach for

evaluation of alternative patterns

The followings sup?ort_the appropriateness . of  adoption -of  annualized

generalized cost for evaluation of alternative pattefns at 2005.

1)

2)

The investment levels for railway and road were set up based 'pn

the discussion with the counterpart fiteam .and  Indonesian

authorities concerned, and are considered. to cover the realistic

range of investments scale for railway and road. In this regaﬁd,

the 6 combinations of these investmenﬁ'levels could be conSidered'

to cover the realistically conceivable combination of investment

for railway and road. Thus the optimumfalternative:pattern among

these 6 combinations would give us the optimal combinétion of

investment level for réilway and road in JABOTABEK Area.

Optimality after 2005 -

a)-

b)

in case traffic demand is not increased_sigﬁiﬁicantly after
2005, the evaluation by annual generalized cost will be
appropriate based on the basic idea given in (2) above.

It is _because GCi = ICi .+;-Oci‘ + ‘VTi;_n Bi-‘w1ll _take

a constant value after 2005.

In case the traffic demand is'increasgdisignificantly after

2005

1f we assume that the minimum:inﬁestmentﬂwillnbéﬂmade'for

-railway = and road - so. that. .after. -2005- they. mdintain'

respectively the. same service level-ag-that of 2005, raiiéay
traffic share and that of road will be, after-.2005, remain

the same as those at 2005.

7-4
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.In this case, ;éach iteﬁ of GCi = Ici“ +. OCi + VTi'."
By s namely VI will dincrease approximately at the rate
of “traffic’ demahd_ increase. -.Bi.'will be - .composed of

- congtant part and variable part, and variable part will
";inc;ease'japprdximately at ‘the rate: of traffic demand
kvforécaSt.f *OCi':and ICi. may be assumed to increase
approximately at the rate-of traffic demand increase. As
'.ﬁhelresult,:eqén*invfhe case the traffic demand. increases
- after 2005r.the-£elation among GC;s in terms of magnitude
- Willlﬁnqt-jchange after -2005. & In this regard comparative
_-éﬂdl&éis..of-walternétive -.patterns by  means of annual

genéralized-cost in 2005 makes. sense.,

. 3) when many'large scale packages which are alternatives for a master

plan are to be evaluated for comparison, such simplified and
rational methodolbgy as annualized generalized cost approach will
-'be netessary, considering time Fframe constraint and limited

" resources,
Evaluation criteria

amnnalized generalized cost index will be calculated for each
alternative pattern in the way explained in the above paragraphs. The
pattern which has the minimum generalized cost index will be a

candidate for the optimum pattern., However as mentioned above, the

"annualized generalized cost is. one index for evaluation. ' ‘The Steering

Committee, which is-composed_of various experts from the wide range of
the economic and social field, will select the optimal pattern based on
the overall . evaluation, with . annualized generalized cost being used as

one evaluation index.



7-1~2 Economic Costs

(1)

Railway investment cost

Table 7.1.2.1 -and 7.1.2.2 :show ‘railway investment costs by project and

by-investmént”item.' ~The former '-'shows ‘the 'cbst:_ for_ BCOL case while the

(2)

(3}

latter for BCGZ;case.='These,pfoje¢t‘costégwgré,aégregétéd into the

alternative cases - described.. in- chapter 5 . and were converted into

economic cost through: the: same methodrfas_ described .in the same
chapterf"Table'7.1.2.3fsﬁ9ws the econéﬁithdst of railway investmeht
by case and by investment item. .ﬁable 7.1, 24 sh¢wé annualized costs
by casé and by item with:uééful lifé.:,Thé.lapd acquisitiqh cqéts were

annualized by using an official discount rate.
Road investment costs:

Road investment costs to complete. the pfimary_ and secondary road.
development, the traffic management projects ~and - the -tollway
development plan were described in Chapter 5. .Thg césts in financial
and economic termé_are summar ized in Table 7;1.2;5. 'The.total economic
cost was annualized by dividing by 25 which is the assumed useful ljfé

of roads. -
Mass transit system investment costs

As described in- Chapter 5, .the LRT system waa,selactedgas:thé mass
transit system for the generalized cost calculation. The annualized
inﬁestmentffcost of ‘the gystem is shown 'ih :Tébieth.l.Z.S.' The

annualization method is the same as the railway'investmént; oL
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Table 7.1.2.3 Ecbndmic'lnvestment Cost of Railway Project
S (Million Rp.)

Itmes \ case 051 052 053 0654 055 056
.C1v11 Engineering 55126 726737 1069776 55126 726737 1069776
station Bulldlng : . 479 181020  1B4467 479 181020 184467
~Track: - _ 50102 170647 . 521574 50102 170647 521574

. Signals : o . 3645 57566 169864 . 3645 . 57566 ' 169864
: Telecommunlcatlons C 23997 S7ATT 80767 “2399 L7177 BO767
Workshop | . . .0 10078 . 10078 .0 10078 10078
Elgctric Power Facilities - 2120 14574 0 . 20123 2120 - 14574 20123
catenary ’ 5375 68614 . 80234 5375 68614 80234 -
. Hachlnary o ‘ = Bt . - 0 . 3480 . 3480 -’ 0 . 3480 3480
Rolllng Stocks . 127038 216712 318339 119565 209239 318338
Land ‘Acquisition’and Compensatlon .. 7921 . 42965 . 59686 . 7921 _ 42965 . 59686
Total 254206 1499570 2518388 246733 1492097 2518387

Table 7.1.2.4 Annualized Investment Cost of Railway Proaect
(Milllon Rp )

civil'Bngineering - - = ©sp 1103 14535 21356 1103 14535 21396

Station Bulldlng . ) . ' 45 _ 11 4023 4099 11 4023 4099
Track ' R 25 ° 2004 6826 20863 2004 6826 20863
Signals - e ’ 20 . 182 2878 8493 182 2878 8493
Telecommunications . :- : a 35 - 69 - 205 2308 - 69 2085 2308
Hoxrkshop 45 0 224 224 0 224 224
Electric Power Facilities 30 71. 485 671 ° 71 186 671
Catenary 45 119 1525 1783 119 1525 1783
Machinary . : 20 0 174 174 - 0 174 174
_ Rolling ‘stocks 25 5082 8668 12714 4783 8370 12714
pand Acquisition and Compensation - 1188 . 6445 8953 1188 6445 8953
Total 9828 45988 81677 9529 45690 81677

able 7.1.2.5 Road Investment Cost
- mﬂl and 3302 = . (Million Rp.)

For31gn ‘Local Portion FinancialEconomic
Porticon Labour Others . Total Total

Primary and Secondary Road 423100 85400 321100 829600 800409

Traffic Management and etc. 85000 17100 64500 166600 160736
Tollway 988100 199400 749900 1937400 1869227
Total : 1496200 _ 301900 1135500 2933600 2830373

Table 7,1.2.6 Annualigzed Investment Cost of Mass Transit System
' ) (Million Rp.)

Case 051 0562 053 054 055 056

Total Investment (Fln&hﬂlal COSt) 149496 147036 146568 190022 188552 188147
‘Foreign Portion - ' B9101 B6GG6 86202 112026 110571 110170
Local Portion - Labour - © 11867 11842 11838 14267 14252 14248

v Loeal. Portion ~ Others =" . 48528 48528 .- 48528 63729 - 63729 63729
'Total Investment (Economlc Cost) 145084 142624 142156 184228 182753 . 182353




7-1-3 Ecohomic ,Bene_fi_.ts o

(1) Maiﬁtenénce'&'opefaﬁion cogtwdifféfence'

The d&ifference of tﬁe maintenance and operation costs betweeﬁ “with“

and '“without" cases were appropriated as benefits generated by the

executlon of the each “with“ case. The costs of the. "thh“ caqes were

calculated reflecting transportation demand of ‘the cases b351ca11y.

1)

a)

b)

2)

a)

Railway
;Maiﬁtenance'Costs

‘The maintenance coats of rallway were calculated accordlng to the

maintenance rates and the total 1nvestment costs by asset. ',The
method was described in 5—2—4 (). The costs by case are. shown in
Table 7.1.3.1. The costs for the New Cibinong Line operat10n=are

included.
Operation costs
The operatlon costs of rallway comprlse personnel costs, electr1c1ty

costs and fuel cost, Table 7. l 3. 2 shows these costs by case, The

average personnel cbsts by occupation are shown in 5-2~4 (1. ' The

costs for the New Cibinong Line operation are included.

Reoad

Tollways

The maintenance - and opefation cost  of toliways were estimated

according to the existing tqilway cost data.

The annual cost perrl'km 15'80 millidn‘Rp.,in termS”df’fiﬁéﬁéiél.
cost. The economlc cost were assumed 90% of the financ1al cost.
The annual costs for the tollways wvere estlmated Rp. 6 934 mllllon -

iz terms of economic cost.

7-1.0



rable 7.1.3.1  Annual Maintenance Cost of Railway Masterplan

(Hillion Rp )

\ casa Rate _

".-'Ci_vJ.l Enqineermq IR A . 0.,0017 94 . 01235 .. -1B19. . 94 1235 . 1819
Gtation Buxldlng . 0.0067 3 1213 1236 3 1213 ©1236
Traok w; = o } _.0.1500.' ?515 25597 78236 . 7515 . 25597 78236
Slgnalo . ’ . T 0.0210 717 1209 3567 : T 1209 3567
Telecommunicatlons-_ . 0.1200 288 861 9692 288 861 9692
Wnrkshop . 0.0057 ] 57 57 o. 57 - . 57
Electric. Power Pa0111t1es 0.0130 ’ 28 . 189 262 28 189 262
Catenary . . 0.0130. 0 - 892 1043 70 892 1043
Machlnary 0.0500 ] 174 174 ] 174 174
Rolling Stocks 0.0137 1689 1843 3417 1587 1740 3417
Land Acquisition ‘and. Compensatxon - 0 0 [} o 0. 0
Total : . 9763 33271 99503 4661 33169 99503

“pable-7.1.3.2 Annual Operation Costs of Railway Masterplan

. (Million Rp.)
Ttne N case : " o8B 7 051 o052 .- 053 054 055 056
Personnel Cost . 6518 7253 7320 7545 7236 7247 7530
- Driver . . . 668 - 945 970 - 998 243 939 990

Conductor 576.. .-, 829 852 877 . 826 . 823 870

Station staff . 3136 ‘3136 3136 3151 3136 ‘3136 3151

Workshop . 1222 1339 1350 1439 1332 1343 1439
* Depobl .- 916 1004 1012 1080 299 1007 1080
Electricity Cost . 18945 29793 33237 34658 32927 331560 34474
Fuel Cost . . | . . 1197 ; 1245 - 1065 . 1148 1245 1065 1148
Total. | ' B N o __26560, . 38291 41622 43351 41408 41472 43152

b) ~ Arterial and secondary roads

The annual. malntenance cost for the arterlal and secondary roads
were estlmated Rp. 48,057 million. The assumption of the estimation

is that the cost is 5% of the total 1nvestment cost 1n economic

terms.
3} wMass transit system

_The malntenance and operatlon costs of the mass transit system were

7 estimated as same as the rallway costs. The costs are shown in Table
7. l 3. 3._
4} Read vehicle

-Tb'J.operatlon costs of road vehlcles ~were estimated for the
Vestablished cases u31ng the same method descrlbed in 5-2- 4 (1). ‘the

costs to transport the products and the materials of the Cibinong

'Cement plants by truck are 1ncluded.
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(2)

Time savings

The tzme sav1ng beneflts considered in’ the generallzed cost calculatxon

are the travel tlme decrease of travelers, the frelght transportatlon

time decrease and the waiting tlme decrease of passengers and frelght

at major rdllway cr0531ngs.

1) Travel timé decrease

The travel time decrease was calculated from ths'differénce of tofal
trasel_time'of_public mode passengers_andj:oadgvehiclsausers between
*with" and "without" cases. The time valué_vafiables'to convert - the

time saved into monetary term weré'déscfibed in 5-2-4 (1).

2). ?reight't;ansportatibnctime decrease

The freight transportation time savings by truck depivcd from the

_decreased traffic congestion of roads were calculated as same as the

method described in 5-4-2 (1). In addition, time savings caused by
the operatlon of the New Clblnong Rallway L1ne were approprxated,
assuming that some parts of products and materlals of Clblnong Cement
plants would be transported by rallway as explalned in Chapter 0. The

estlmated tine sav1ngs of the fre1ght transportatlon are shown in

'Table 7,1.3.4. "The time value of the frelght was estimated Rp. 54.8

per ton-hour.

3) “ime savings at major railway crossings

The cases of 052 and 055 include the track elevatlon prO]ect of the

East Line and the flyover constructlon progect of the West Llne.

the completlon of these projects, the waltlng tlmes of road vehlcles

at the railway crossings disappear. On the contrary,' the waiting
times at the other railway crossings_afe'expected to increase because_

of the increased frequency of the JABOTABEK trains. =~

'Table 7. 1 3 5 shows the waltlng times per a day at the major rallway-

cr0831ngs whlch were calculated accordxng to the future train

ffeduency by case. ‘The time - sav1ng beneflts ‘at the major raleay

crossings in monetary term are’ shown in Table 7 l 3.6,
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{3} -Utilizatlon of Land

As deSCribed in chapter 5, the cases of 052 and . 055 includes the track
elevation project  of the East L1ne and the  new Kota station

construction project.,

Table 7.1.3% 3 Malntenance and Operatlon Costs of Mass Transit System
- (Million Rp.}

Total Investment (Financial- Cost) Ctoosdox1 49085 0 48634 71843 68617 68402

Foreign Portion - - . 8471 7855 7783 11490 10974 10939
Local Portion =~ Tabour - 31754 29447 29176 43118 41183 41054
‘Lacal Portion - Others - 12706 11783 11675 17234 16460 16409
Total Investment (Econiomic Cost} ) 51776_ 48014 47573 70276 67121 66910

Table 7.1.3.4 Txme Sav1ng Benefelt of Frelght Transport by Cibinon Line Project
(thousand hours, million Rp. per year)

'osL | os2 | 05; 054 055 056
Railway Ton-Hour gavings 1 0.0 {-s23.0 1247.0 | 0.0 | -823.0 1247.0
Truck Ton-Hour Savings | 0.0 0.0 | -10180.0 | 0.0 0.0 | ~10180.0
Railway Time Saving Benefit| 0.0 | -45.1 68.3 | 0.0 | -45.1 68.3
qfuek'iime Sav?gg.Bgngfi; ) q{a 0.0 -557.9 | 0.0 0.0 -557.9

By the eﬁecutibn of the track elevation, the land under the elevated
railway track is expected to be utilized. The land of the existing
Kota Station is also expected to be utilized after the completion of
tﬁe new. station. The benefit derived from the utilization was
caldulated.as shown in Table 7.1.3.7, assuming the annﬁal benefit is

15% of the prevailing price of the land.

‘Table 7.1.3.7 Penefits from Land Utilization

Location “Area . Price Benefit
Lo {sq. meter) (Million Rp.) (Million Rp.)

under the e . _

East Line ] 101,116 33,903 5,085

Ekis;iﬁg s o :

Kota Area .| 61,200 . 55,100 _ . 8,262

Source: 'PJKA, sﬁudf team
'7~144 Result of'GenéréIizéa'céét Bnalysis .
--The result of the generalized cost analy51s is shown in Table 7.1.4.1. The
case 055 is the most generallzed cost saving - improvement case among the six
altexnative cases.. But the case 052 is the most preferable in terms of the

annualized benefit and cost ratio.
7-13
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. ,7-2 . Selection.of Optimal Pattern

__gbncetning'the;six;alternativé patterns, thg-annual'averaqe_investment costs
,and“annnal‘generaliZed,post-ﬁavings {against BCOO);nere compared as -shown. in
Fig. 7.2,1.1, Comparisons were also made with respect to the economy ;and
ptomotionai urban development and traffic integration, as shown in 'Table

7.2.1. 1.

The economy was evaluated agcording to the size of the annual generalized cost
sav1ngs, the ratio of annual generalized benefits/annual investment in the
annual generallzed cost, and the scale of investment, namely, the annual mean

" investment during 1992~2005,

" AS for “the annual mean . lnvestment, it was about 32.3 billion RP and 79.3
E bllllon RP, respectively, for the razlway and roads during the 81x—year period
until fiscal 1986. These amounts are smaller than that in the current Master
Plan. . A péttérn with a smallex annual mean investment should be more highly

evaluated.

“As for the promotion. éf urban .development, an evaluation nas made of' the
contrlbutlon to development arcund Kota Station, of enhancing urban contlnulty
via track elevation and flyover constructlon, and of strengthening the
east—~west axis. Furthermore, traffic integration via feeder Sservice

reinforcement was evaluated,

Accordlng to the results of the comprehensive evaluation in Table 7.2.1.1,
Pattern 052 or 055 1is generally superior. These patterns are generally the
saime 1n economic evaluatlon. However, from the viewpoint of suppressing
1nvestment as much as practlcable, the survey team tentatively chooses Pattern
052 (Ry2+4BCO0l), but would like to have a final optimal pattern chosen with the
btoade;_ general evaluation of the Steering Committee Of the Government of

Indonesia taken into consideration.

In this report, the'pattern Ry2+BC01 has been chosen as$ an objective of the

Master Plan.

As seen from Figf 7.2.1.2, MRT -construction cost accounts for 51% of the

annual 1nvestment under Ry2+BCOl.
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The cost of construction the MRT was célculated”oh-the:aésumptibnfﬁhat7LRTf
operates underground inside the Inner Ring Road; on elevated ttacks outside
the Inner . Ring Road, and at ground level outside’ the' “Outer Ring Road.
However, a more detailed study; includinéfthe reductioﬁfdf cosﬁr-;Sfrgqpired '

~at -the F/S stage.

Table 7.2.1.1 Characteristics of Alternative Patterns

_Alternative sl 052 053 054 - . 055 . 056
. pattern . : o T P -
Characteristics | Ryl Ry2 Ry3 Ryl . . If{yz'- o Ry3
1., Economy _ _ o o o :
B (*1) .. - (386)  (488)  (431) (402) " (516). - .(462)
(annualized genera- _ ~ . L T
lized cost saving g X O A A @ 0
(10%rp)) ' ' 7
. Bemefit/Invest~ (¥2) . - . (2.44) . 2.62) - (2.28)  (2.31): (2.51):. (2.23)
ment Ratio & A A O A
(*3) (713)  (814)  (897)  (802)  (905)  (989)
Scale of investment o , , e
2. Urban Development
_ (*4) _
o Development around Kota S : e
Station _ X @] & X S * R

o Urban integration via
construction of

track elevation and flyover A @ . _@. _ A N I | o
o Strengthening of east-west ' C T .
3. Traffic Integration
. (*4) e I U
(Feeder service reinforcement) o @ e O o o <
(*1) 350 -~ 400  (X) (*3). 650 - 750 (@)
400 - 450 a) 750 - 850 (0O)
450. ~- 500 (O) 850 - =950 . CA)
500 - 550 (&) 950 - _( xX) -
(*2) 2 - 2.2 (X)) (*l&.)'.very good (@)
2.2 - 2.4 (A) good (O
2.4 - 2.6 (QO) some (A)
2.6 - (®) poor.- “OX)
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Annualized generalized cost sdving'(losgpy

300 -
4§0J
500-
- —— T : 1 T
700 800 900 1,000

Annual average investment cost (lngp)

Flg. 7 2.1.1 Annuallzed generallzed cost saving vs. annual
:average 1nvestment cost for each alternatlve

pattern
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'-Chapter 8 Pbrawing-up.of Master Plan’
As the result_ogﬂthe’eomparétive-study'of the cases, which took into account
the generaliéed C6st}\a5‘mehtioned in Section 7-2, case Ry2. BC-01 was chosen,

and a master plan has been drawn up for this case.
8-1 Concepts of the Master Plan

For the Railway Case, Ry2 was chosen, thus excluding the Cibinong New Line
which was containedziany3.'uRyZVWilI lead to a JABOTABEK Railway -which will
have an increased tranépo:tation Jshare as the result of improvement and

strengthening of existing facilitieé.

Although the projéct~items chosén_have been briefly described in the preceding

Chapter, they will be described in a more detailed and orderly manner below.
(1) The "b" option will be completed by 1992 and will include the ¥ocllowing:

1) Automatic'signalling wi1l be installed on almost .all lines, and all
linES.éxdept the Tangerang Line will be electrified, resulting in the

standardizatibn of the systems of the JABOTABEK Railway.

2) With standardization of the systems, the Kampung Bandan Station will
be imgroved, and pendulum operation at Kota will be eliminated.
Electric car operationa_ahd; automatic. signalling-.along the Extended
Loop Line from the Bekasi . Line to the Bastern-Western Line will also
be possible. However, at this stage, road crossings on the Eastern
and Western lines have not yet.been eliminated, thus these lines will

operate with a minimum headway'of'lﬂ minutes.

3) The Central Line will have its crossings. eliminated through track
~elevation  between Kota-Mri and--through grade separations .along the
-~ Loop Line at Mri- Station, making -operation with a 6-minute headway

possible.



4}

5)

6)

. '].)

8)

(2

1)

2)

3)

The Serpong Line.will'operate'withllsfminute:headway-which will be
realized through electrification and autoﬁatic' signalling, and the_
Tangerang Line will be able to operate with:.a: ZO—minute headway as.a

result of the installation of: automatlc signalling.

In order to ensure operatlon with the headways lnentloned above, -a

Train Operatlng Center w111 be establlshed in Mri.

For the improvement of passenger -gervices, ~feeder service facilities

mainly .along theSCentral'and:Bekasi_tines will: be imprb?ed;.'At the

. same .time Jng, Pse and Thb Stations will he - improved . to  .accomocdate

increased passenger flows.

The Depok Depot will be_expanded3to’allgwrfor-incteasing'éar traffic,
and -the Mri Workshop will be expanded so that it.can-proﬁide repéir

services,

In order to achieve the "h" option, a fund containing nearly 50%
{1,740 billions) of the Ry2 Project cost will be reguired. -
It is therefore necessary to raise this fund in the relatively short -

period of time from how until 1992.
Ry2 will be completed by 2005 and will ‘result in -the following:

An increase in the number of cars to meet demand, and the operation'of

the Central Line with a 3:minuté'headway.”

The Eastern Line will ‘have track elevation, and the Western Line will
have flyovers in order ‘to allow for -Extended Loop operation with a 6

minute headway.

Kota: Station will be - relocated for easé of transfer between the
Central Line and the Ioop operation making suitable for 3 minute and 6

minute headway operations.



_4) Through the double tracking of - the . Serpong LGe and the
electrification of the Tangerang Line, operation with headways of 10

minutes and 15 minutes respect;vely will be achieved.

For the Road, Case BC~-0L was chosen.  BC-01 and BC-02 are almost the game in

'-terms ‘of road 1mprovement and management pollcy.

‘These will be developed by 2005, however, these road improvements would not be
taken ub'in the Master Plan. For the mass transit system, the track system
fLRT was' chosen, and as-it is closely related to the exlstlng railways, it w111

be’ taken up in therMaster Plan,
. 8-2 Outline of the Selected Pattern

" Those proaects 1ncluded in Ryz are as shown. in Fig. 8.2.1.1.
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These projects are cutlined below :

m

{2}

Double 'Tracking}~9Electrification and . Automatic :Signalling on C/L
{Dp~B0O) ' ' .

A 22,3 km ;sihgle"tragkrzextehsibh;vfrom-.Depoku'to‘gBoger, has been

electrified and automatic "signalling . of this single - track will be

" completed by 1992,

This projebf,callsrfor=the;ele¢trificatibn, installation 'of automatic
signalling, and double tracking in order -to accomodate . the: increasing

transportation demand in the. south of Depok.

Also, for improvement of passenger services, the station buildings_will
be remcdeled, new platfofm-eheds-wilj. be constructed; ahd' O -ensure
punetual operation, the platform w1dths wlll be extended and helghts

elevated, and new overbridges for transfer wlll be conistructed.

New stations will be instélled"betﬁeen éite?am and Bo;onggedeh.
(L=5;2 km)_end Bojonggedeh and'cilebﬁeg(L=4.3:km).e In addltlon, the
old line track will be reinforce& using rails of greater welght,
ballast thickness will be lncreased and PC sleepers w111 be. used. For
track malntenance work, materlal yards and a malntenance depot W1th a
repair shoP for track maintenance equ1pment w1ll be conbtructed To

prevent trespa351ng, a fence will be 1nstalled around the gstations.,
Relocation of Kota Station

When improvements in the Kampung Bandan Station are completee7in 1992,
there will be a shorter route between:the Eastern and Westefn Lines
through the New-Kpb Station; and semi-loop operation will be possible.
As a result, JABOTABEK tralns on the Loop Llne and frelght trains will
not run directly into Kota Station. Therefore, passengers using C/LV

from the Loop via Kota will have to change trains at N-Kpb. To meet
demand up until 2005, an increase in the nuﬁber of. trains will be

necessary both on C/L and the Loop Liﬁé.



(3)

Running shuttle trains between N-Kpb and Kota, to transfer passengers

between C/L and Loop Line would be very inconvenient.

At the same time, the Kota Station is situated in the old urban atea of

fJakarta,'the station building and the other buildings in the viecinity
:Qf_tﬁé-éﬁétidn are obsolete, and the road is congested with pedestrians

“rand caféi_ﬁ There 3is no station plaza} and - the: station bﬁilding is

iﬁmédiafély in front .of the road, which is not very desirable from a

“safety standpoint.

For these -reasons, it is the city side's intention to redevelop the

station - area.. From a railway point of view, it would be very

'Ebﬁvéﬁient for passengefsVif'thé'Kota'Station were relocated .in the

vicinity 6f'thé'Jakarta'GudahQ,Freight Station which would allow direct

conriection with the Loop Line.

The city will be able-to_promote ¢ity planning, inciuding the Station
and track sites, while the railway will be able to effectively use the

sites, helpiﬁg to add value and to enhance and develop related business.

The New Kota Station will no longer be of the dead-end type. It will

be a through stétion, there by simplifying track layout in the compound.

The new station building will_fhave efficiently arranged "flow
facilitiés"‘éuéh as a councourse and,a_ﬁassage, "passenger facilities”
such as booking 'biipping, and fare. adj&stmént. facilities, "service
facilities" ISuch__aé .a waiting féom and water closet, and "station

office facilities" such as a station master room and office room.

A station plaza will also be developed to ease transfer between the

station and road transportation.
frack Elevation of E/L (Kota—Gaﬁgsentiong)
E/L crosses the road in 15 places, and at each crossing, there are

crogsing warnings and barriers. At the crossings where there is

greater traffic volume, railway personnel are posted.
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'At crossings, trains reduce their speed, which affects on-time

7 ‘operatxon. Crossings also, interrupt, automobile traffic which causes
Ii ;road traffic congestxen. _ '

'”;In 2005,‘the road trafflc volume will be doubled, and the railway w1ll

operate a ‘loop with ‘a 6 minute headway which w111 connect the Eastern

"lgand Western Llnes. This will cause far more traffic 1nterrupt10n at

a? he crossingss The flow in’ the midtown area w1ll become emooth w1th
g?the elevation of the Central Line. which is now in progress. - Unless,
o however, ‘the Eastern ~ahd Western Lines - are . grade eepareted,
con51derable congest1on *ié' 1ike1y to occur ~ in ‘the area, and
1con51derable dlfflcultv in’ developing the area w111 ‘result from “its
-d1v1s;on by the _rellway ‘1nte two parts,_- Thus, for future- urban
development and.en-time eéerétion'ef'ttains, grade seperation of the

railway and road is required.

_For the gfede sepa;atioﬁ;_the railan(e; road may be placed underground
.for;eIEVaéed. An'hndergfeund system ie;gehetally more costly in ita
cehsffﬁctien-and maiﬁtenance,,thes elevatioe is the preferred option.
It is also deslrable Eo elevate' the " railwasy to encourage 'city

development and the effective use of land.

'Ae?511;of-the creesinge are now level crossing,-the railway should be
-eleﬁeﬁed'from:JIZ Manggadua'te JI.. Pasar Gaplok where crossings are
'present at short 1ntervals, and a flyover should be employed for JI.

:P:amuka.
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(4}

(5}

1)

Flyover on W/L

The Western Line crosses the road in 17 pleees inbluding_?-flyove:s,

and crossings conditions are the same as those on E/L.

The erOSSings are relatively:dispersed; and there“ls a canal runnlng'

parallel to the western Line which _gepatates the area 1nto ‘an eastern

and weste:n part._ Tn' this case, it is economlcally advantagepus to

‘have the”:oads pass over the railway, andxto.employed flyovers in the

following 6 places;

VJI.LGentut _
J1l. KH, Més_Mansyu:
JI. Kd. Hasyim Ashari
JI. Tubagus Angke -
-J1. Bandengan Selatan

J1. Bandengan Utara
Improvement of passenger handling facilities

In order to improve passenger service_and to promote onetimefbperation
of ‘trains, station buildings and platforms ~will bej'impfoved: and

overbridges and platfotm sheds will be constructed.
Station building

The station building will be connected to the statibn piaza and to the
platforms=, forming a space for the smooth flow Of: passengers and

providing an area for services incidental to trips;'
Facilities of the station building will include:

o Flow fa01lities- Concourse, passage, etc..

o Passenger fa0111ties- Booklng, clipping and fare adjustment
facilities;

o Service facilities: Waiting room, water closet, etc.; and
o Station office facilities: Statiqn'master room, office room, rest

room, etc,

8~10
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2)

These f30111tles should be efficlently arranged 50 .as . to simpllfy

passenger movement.

The size of the *buildiﬁg ‘wiil” be dotermined by 'the Enﬁmber of
passengers gettlng on and off the tralns at the statlon 1h 2005
(Ryz BCOl) and thée scale of the “on901ng pro;ectﬂﬁé'

Most of the bulldlngs w111 be constructed at ground level 'However,
for integration of the front and baok of the statlon and for ‘Securing
the ‘land for a statlon plaza, over_track statlons,:w;th _oyor track
psssagos,- will be constructed: at :PaSarmihggu -oﬁiftho:'Céntral_ Line,
Riender on the Bekasi Line, and: faoohobsng andijdatioegara op thé.

Western Line.
Platform
providing smooth access to trains :for ‘easy’ entfénoe‘fénd fexit will

reduce: the amount of tlme necessary to get on and off the tralns, and

w111 promote on—tlme operatlon. Smooth access to the tralns can be

.achleved through the elxmlnatlon of the step between the platform and

the car floor. In order to remove the step in the cars, they would:
have to undergo major modlflcatlons, thus it has been determlned_that '
the car step should not be removed. 'Therefore: tgé plétfornl height
must be 0.95 m-over the ralls on JABOTABEK trains and 0 8 m on mlddle-
and long-distance tralns. Island platforms ‘should have a W1dth of 6 m
and side platforms should have é width of 4 m so that there is enough
room for smooth flow of passengers. Presently, the cars-overlap the
platform, and to ellmlnate any danger to passengers, the-separation

from the center of the ralls should be l.6 m,

Eight car trains in. JABOTABEK ace 180 m long whlle 12 car m1ddle~ and

1ong~distance traln are 270 m long.

g-12



3)

4)

{6)

(1)

1}

Overbridge for transfer

With reduction of headway, ' it will be necessary to grade separate
' passages, to';seeure -paSSEnger_ safety and the on-time operation of
trains.._ Strucﬁurailyp' an dnéeébass is possible, but in terms of
construction and malntenance costs, it is advantageous to construct an

overbridge w1th a w;dth of 3 m.,
Platform shed

For better passenger service, construction of a platform “shed which

covers about 60 percent of the piatform area should be considered.
Construction of new stations
New . statlons were planned by cons1der1ng the station-to-station

dlstances the condltxon of development in the surrounding area and the

convenlence for passengers, which will help attract them from buses,

etc. to the railway. (Fig. 8.2.1.4)

Improvemeht of feeder services
Station plaza

Less people utilize “the railway than the road, One of the reasons for
this is that thefe is no transfer system between the road and
railway. Therefore; aceess_ to the railway for people using road
transportation, sach as buses and Baiaj as well as for pedestrians,
will have to be improved. For this purpose, a station plaza should be
developed, which iﬁﬁlhdeé increasing the width of the road leading to

the plaza, and thefihetallation of signals and pedestrian bridges.

The station plaza will function .as binding force between the railway

and road and also as a community center.

8-13
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2)

The size of the station plaza ' will be determined by the number of
passengers getting on and off the trains per day, according to the

formula developed.. by "Station Plaza Development Plan Investigation

Committee,

VS.OOOQpersons/ﬁay;< N:(Numbér 6f»paSSengers)
100,000 persons/day -
S (area) = 0.0904N/3 + 818 (m?)

~ or - 100,000 persons/day < N (Number of passengers)

'S (area) = 0.0189N/3 + 18.316 /N/3

‘The - foregoing  formula  is applicable, where the peak rate in the

morning rush hours is about 10% an hour.

For N, an estimation of transportation demand in 2005 was made, and
three possible station plaza sizes were determined with consideration
for the "ohgoing project," condition of development of the surrounding

area and plans for land use in the future.

o Large scale plaza: About'B,OOsz, with a bus terminal allowing

railway~£o—bus and bus-to-bus connections,

o Medium scale plaza: About 5,000 m2, with a bus terminal allowing

railway-to-bus connection.

o small scale plaza: about 3,000 mz, with a bus terminal allowing

railway-to~medium bus and small bus connection.
Feeder service facility

In accordance with the suréey result mentioned in chapter 3-4-2 we set

up thé_feeder faciliﬁy improvement plan by station. In this section

" we prepare the direction of "improvement.

According to the capacity of station front plaza, improvement scheme

are divided into three groups as follows

- ‘a)in the case of enough space to accomodate access cars,

8-15



b) in the case of insufficient space, and
¢) in the case of station faces to major road

If station plaza has enough space, it_is recommendea to imp:cve access
road and traffic control - system fdr*fimpfovémént.;accessibility.

However some facilities shall be improved under present conditions.

On almost _road.-right' turning -is cdnt;olied *byuit:affic regulation.
Therefore, the car,which'rdns'on.the opposite'1ane cannot'enté: into
the gtation front plaza. To' establish éasy acceSs.raﬁd. to save
transfer time, three sets of traffic signals will be reéuired. And to
ﬁinimize the enfluence on other car the road shall . be wideded as shown

in Fig. 8.2.1.5.

g-~le



STATION FRONT PLAZA

Fig. 8.2.1.5 Proposed Traffic Control System and Access Road
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In case the station doesn't have enough space to park, __busés- _eéhnbt
enter into station plaza. Bus stops are expected to be provided along :
‘the road and a transferer will be enforced to cross the road and
sidewalk to the station. Undef éuqh  condition ‘it -is ﬂecesséry to
provide a bus bay and a crosspath with signals. -And sidewélks shall
be improved for the safety of pedestriané. An exampie is éhown in
Fig. 8.2.1.6. ' L SR .

R o 4;}),,;___~ﬁ;ngﬁfﬂ
———— . ; [ s
WS BAY
b
J
v ~
——’ N
i
! STATION PrONT PLAZE |
. |
e J

Fig. 8.2,1.6 Access to Small Size Station Plaza -

In the case of Pasar Minggu and Jatinegara station, along the station

‘yard major road run as said in chapter 3-4-2-

As a safety facility . for pedstriéns, overhead pedstrian bridge shali
be built. &And a bus bay shall be moved to the overhead Pedstrian'
bridge. The proposed bus bay has a roof for comfortability while
waiting for the bus, and a light is aiso installed for safety in the

night.
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Electrification on Tangerang Line

. ihe.Tangerang_Liﬁe is_a:l9,3gkmrunelectrified single track line running

. .from Duri’ Station on the .:WesternﬁLine_ to the terminal at Tangerang

.- 8tation. . From.now. until 1992, refuge tracks will be constructed along

)

-:sections-whererihére-isfa'long station+tbrstatiQn‘diStance, such as
_ between, Pesing. and Bojongindah (L=4.9 km) ‘and between Batuceper and

ﬁTangeréngLiL#3.6akm1.£o increase the_track'capacity.

" Also, .automatic .signalling will be installed for improving safe

operation, and the platforms will be improved to enhance the on-time

operation of trains.

“In. ordér_"tOJIneet; the demand -in 2005 -, which will result from new

housing and'industrial development in the Tangerang area, the line will

be electrified so that it can be operated at higher speeds,

-Through electrification, it will be possible to operate the cars

cbmmonly' with the other lines, and the transportation cost will be

reduced. . Along with élegtfification, the station buildings will be for

an improvement in passenger service.

- pouble tracking-of Serpong Line

. The Serpong. Line is a 23.3 km single track line running from the

Tanahabang Station on the Wéstern Line to the Serpong Line, which is
not electrified. The 1line will be electrified by 1992, and refuge
tracks will be installed in-4 placés along the line to increase track

capacity;

.-Also; ..automatic signaliing -will be installed to improve operational

safet?:f-and _the_:platforms will be  improved to promote the on-—-time

.operation of trains. -

. In 2005, the line will be . double tracked to meet increasing demand

resulting from housing development in the Serpong area.

8-19



Furthermore, for better passenger service, the station: buildings will
be remodeled, new platform sheds will be constructed, and a overbridges
for transfer will be installed'in'or&er5to achie§é“Oh¥time'dpefétibn‘Qf
‘trains.. . Two - new stations -wille  be 'cons‘trhct‘;ed‘ _w_h'e"ré - the
.station- to—statlon distance 15 con81derable. One;betweéﬁﬂthé:Pélméréh_
and Kebayoran Stat;ons (L=3.7 ‘'km), and  the otﬁer betweéh_tﬁé*Sudiméra'
- and Rawabuntu Stations (L=4.5'kﬁ)_~=This'ﬁill-feéult*in an ‘ificrease in

the number of rallway passengers and-improved;passéﬁgér'séxﬁice}

"8-3 Implementation Schedule of Master Plan and Selection of Uigent Project
. for F/8 ' '

The implementation schedule was prepared as shéWn in Table 8.3.1.1, taking
into consideration the urgency of the respective. prOJects, smoothlng ‘of annual

investment, and the results of the demand forecast.’

In addition, it was assumed that the projects under Option b would be

completed by 1992,

'As for the order of investment in the respective projects, it_isﬁconéidered as
described below. Here, it should be added ‘that the  investménts in Table
8.3.1.1, in such proiects as the relocation of Kota Station, Track-elevation
of E/L, and construction of flyovers on the W/L would provide great benefits
to the city, so the costs of these projects should be borne by both ‘the
railway and city based on the proportion of benefits -each ;ecaiﬁes"after the
respective improvements. In this report, the cost to: be bornetby-the railway
was calculated using the burdenusharing rate for:railways'and“ciﬁies‘in Japan,
with the cost to be borne by a city contained in parentheses. ‘Refer to

Appendix 8-1.

as for the projects deemed urgent, which should start immediately after
completion of - Option b; feeder: servicel-improveméht;z statibﬂ 'faéility
improvement, elevation of the Eastern Line, and flyover construction on the

Western' Line were chosen. Details on the urgency and outllnes ‘of the

respectlve projects are described 1n Sectxon 8~4.
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(1)

(2)

Feeder service improvement

: Station'facility_improvement

- These projects are ‘highly related to . each qthér and the amount of

: mdney;fqr theiriinvestment is relatively smaller than that of other

_projects.. ' In addition, improvement of the feeder service will greatly

contribute't6 increasing the demand of railway passengers.

As “for the impr¢vement of station facilities, it will consist of such
things as imﬁroving the main stations, overbridges, and raising
platforms, as well as having JABOTABEK trains function as commuter
~trahsportation»and bettering ticketing equipment to obtain a higher

rate of fare collection.

-Track Elevation of Eastern Line .

Flyover construction on Western Line

.Along with the 6-minutes headway of the loop line of these projects,

coit is predicted thatftherezwill be heavy road congestion due to an

increase in the length of time railway crossing barriers -are down.
Therefore, it'is suggested that these projects be carried out after
the elevation of the Central Line, provided that the flyover on the

Western Line is excluded from the F/S as road improvement work.

Construction of new stations

'This.coﬁsists of only two -stations on the Western Line included in Item

8. of Table 8.3.1.1. As for the construction of the other new stations,

this is to be done along with the projects. for double tracking the
Central and. Serpong Lines, etc., included in Items 1 and 10. The new
stations on the Western Line, since they will be located in an urban

area, will be constructed earlier as they can expect passengers.
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(4)

(5}

(6)

. Relocation of Kota Station

Congtruction of a Car Depot incidental to New Kota- Station

These projects should be startédfsodnf since Ehey_enhanceﬁpésseﬁger'

- conveniéncé, renew ‘the urban area around ‘the present Kota Station, and

utilize the site to be'vacaht'by'xota'Statidn.sfHQwevef,-sinde_théy
involve a large amount of iﬁveéﬁﬁent and'haye\to-beﬁcOOrdihated with
the city plan, which will take much time before it is decided, the
implementation of these projects has been left for the latter half of
the schedule.’

Doubleé tracking, electrification and automatic signalling on bentra1
 Line (Dp-Boo) | |
Electrification of Tangerang Line _

bouble tracking, electrification and automatic signallihg dn'Serpong

Line

According to  the. results of the deémand: forecast for these projects,
capacity ‘will not be in shortage until after the year 2000, so these

projects may be_considered-last:among-the other Ry2 projects.
Mass transit corridor

Judging from the present condition of road traffic congestion and the
future growth in traffic volume, buseS'will*not-be able to cope: with
the needs of mass transit around 2001 or 2002. The ‘realistic
transportation 1limit of buses . is- genérally ‘believed: to be '20;000
persons/hr/direction. It is estimated that ‘the- transportation volume
in the MRT Main Corridor will reach this level in 2001-2002. 'waever,
the MRT project will take much time to execute, so_itsnF/S-should be
started immediately around 1990. | |

The investment amount shown in Table 8.3.1.2 was calculated assuming

that the mode was LRT and that the rhnhing level,was7an_undergrodnd

structure inside the Inner Ring Road. For MRT, it is desirable that a
detailed F/5 be executed that includes -selection of optimum mode and

running level.
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Furthermore, to construct MRT,  employment of a BOT system, that is, a
system that constructs and operates the MRT with private funds and
transfers to the government after a certaln perlod of time elapsas, is

'concelvable.
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8~4 Outline of I'/S Projects

The schedule for draw1ng up the Master Plan was descrlbed in 58-3.“._ The
urgent projects chosen to be taken up in the F/S lnclude, improvement of
feeder services, 1mprovement of statlon facilities, and track elevation on the
Eastern Line. Cbnstruction of - flyovers on the ‘Western Line is an urgent
projéct, but it -is not a rallway 1mprovement work and thus will not be

inciuded in the present F/S.

The urgency of the respective F/S projects, and an outline of each is shown

below,
8-4-1 Improvement of Feeder Setvicéé_
(1) Urgency of the improvement
1) Present condition of th’e'fe;der"féduitiés

The railway stations in'the JABOTABEK area have-generaliy been used as
facilities for 1nterchange of passengets on medium and long dlstance

trains, and the urban area has developed along main roads.

On the other hénd, bus traﬁsportation,:which has been a major means of
public urban transportation, has an:éfficien; tranqurtation network
which consists of main,roads which:édﬁﬁgctfthe bus terminals wiEh_dne
another and a feeders:system where concentrates to the bus terminals.
However, the access roads connecting réilway stations to urban areas
or main roads and the station plazas serving as a contact point for
various means of t:anéportatidn are not :yet. well - developed. Thus
access to the railway is not satisfactofy,_and this makes it difficult
for the railway, eVenj with the 'improvements in facilities noﬁ in

progress, to fulfill its function as a means of urban transportation.
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2)

3)

Demand forecast

The éassengér'demand forecast was made for buses and the railway by
establi'shifigj an_ q_tbah'dévelopment frame based on various levels of

road ‘and railway improvement. -~

According tqithé results of the fotecast,rfhe'number-of railway trips,
under BéOi-Ryz-(the optimﬁm plan fdr improvement}, wiil increase when
baséd on the. nuﬁber in. 1985 (115,000 :trips/ﬂay), by 7.5%50 times
(868,000 trips/day) in 1992, and by 17.30 times (1,995.000 trips/ﬂay)
in 2005.

~Under the railway development plan, the steps to be taken include

increasing .the number and speed of trains, modetnization of
facilities, and improvement of rail=to-bus transfer. When these are
implemented, the railway's share of public transportation is expected

to rise to about 25% by the year 2005.

Urgency and establishment of the order of priority for improvement

The'JABOTABEK tailway will have 73 stations includihg the new stations

'whichfare to be constructed. It is desirable that the improvement of

feede:_facilities be qarried out in order of urgency by considering
varioda_regional;conditions, including transportation and land use in
the area surrocunding a station, as well as conditions inherent to the

railway such as railway improvement programs and the higher number of

_ passengers using a station.

' The scale Of feeder improvement should be determined by the number of

passengers using each station. In an attempt to estimate the urgency
of improvements, a comparison was made, as shown in Fig, 8.4.1.1,
between present passenger flows at stations and tentative estimates of

flows in 1992 (option "b®) based on inter-zone rallway traffic volume,



Passengers Using
Station in 1992

{1000 Passengers)

200.0 4 o DT T T  edeup 1 .,‘,,771
. Pasarsenen. - .. Pasarminggu|
+ Jatinegara = - . Jakarta. |
Cikini . Gambir .
1. Durenkallbataksm-u_-q and 5 other.. and 2 other |
. Kebayoran i stations ‘stations
. Klender - o L--__.._.._..__.,.,,.. S ——--m-——--——.-.......-._.J

|
|
[T o e e s -—-1' I
1 |-
|
!
o }
50.0 4| .and 10 other o

100,0 -

statlons |
r*‘"[“““ﬂ

25.0 Group 3 |

|

_|1. Manpang I

|. Bintaro S

|. Duri |

and 15 other .
stations

10.0 41 group 4 |

and 16 other
‘stations

-5.0 5.0 - 10,0 7 10.0 - 20.0

Passengers ‘using
station in 1985
- {1,000 passengers)

Pig, 8.4.1.1 Passengers Getting on and Off Tralns at Statlons
{1985 and 1992, Option "b") . :

Note: New stations are not included.
Note: In the improvement plan, each feeder facility will have its scale:

determined from a long-term standpoint, by considering forecasts
of the number of passengers expected to use the station in 2005.
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' Group‘l;*‘The-stations'in this_group are at present (1985) used by about
h : _5}000 to 20,000 -passengers, and many. are currently considered
'key sﬁations; They have'good connections with other means of
‘transportation  and -tranSportatioh demand - is expected to be
-,‘greater*in the future  (at least 10 times greater than present
_deﬁahd); EHowéver} .with~.preseﬁt facilities, it will become
'5difficult;ih,futufe'to offer satisfactory passenger services,
‘therefore -the-‘urgent- review and improvement of station and

. feeder facilities is required.

Group 2: At present the number of passengers using stations in this

' group is just under 5,000, With the development of the
Surroundihg area in future including land use and. traffic, a

shérp increase in tﬁe number of railway passengers can be

'éxpected'(at least 20 times the present), thus improvements can

be made by considering the level of development.

Group 3: Increased demand :is expected in the future, but the level of
development in the surrounding area is below that of Group 2.
However, for. some of the stations of this group depending on

the situations, impro#ements should preferentially be made.

Group ‘4: - The nunber of passengers will be no more than 10,000, thus it
will be possible to cope with the situation with the present

facilities for the time being.

It is the intention of the railway improvement projects in Option "b" for
1992 to improﬁe service and increase use of the railway. But, if feeder
facilities are not improved, it will be impossible to offer satisfactory

seivices to railway passengers, and a gap will be produced between the
-railway trahsportation'capacity and the number of persons utilizing the
‘railway., ~ Therefore,  the improvement of feeder service is a very
'impoftant aﬁd'urgently required project in the improvement of the urban

railway.
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The. stations formmg the . groupe shown in the: foregoing diagram show a

similar' trends : in transportation - demand - f': 12005 with- demand

-:increasing.» ‘The 1mpr0vement of key stations belongxng to Group 1 and

" goma* of ‘the stations in Groups 2 -and 3;- are a. higher prlorlty because,

-glt s expected that ' improvements in ‘these stations will have the.

(2) .

1)

greatest impact. Thropgh further study: of land: use and trafflc

~ conditions around the ‘stations and- consultation with'. the ‘Indonesian.

slde, stations for ‘the feasibiiity- study will .be: objectively chosén

from these groups.

‘Policy for improvement -

Components of feeder facilities

In order to .implement feeder'improvemeht'prOjectsr-the.cohdition of
the area surround1ng the statlon and the effect of 1mprovements on the
statlon and other facilities in the area will be examlned. Regional

conditions -and elements constituting . the feeder facilities -are as

© follows.

Regional .conditions -

~ Land use: Land use and -distribution of population in areas within
walking-distance and- areas that depend . on other means of

transportation.

-:TraffiC'condition:rCity—plan_roads, main roads and existing and new

bus routes.
Facilities

- Transfer facilities: Station- plazas, access roadg, bus  terminals,

pedestrian -bridges and other traffic safetyﬂfecilitiese;:;-:;-3
-~ Station facilities; Rehabilitation and construction of station

buildings, elevation of platforms, construction of over bridge

station buildings and overpasses for transfer.
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- ~Also, studies: will. be made.on reducing fares involving the combined
uSeioffthe railway andﬁbuSes,'o;ganizihg a -system of management for

new bus operation routes and the sharing of construction costs.

2} Feeder impfovemeﬁt projects which reflect the railway - transportation

plan and local neéds

ce The fréquehcy‘of;Erainroperatioﬁawill be the greatest, in both 1992
| - and 2005, between Jakarta:Kota and Depcok on the Central Line and Duri
vandiBékaSi'onithe~Bekasi'Line, and-passengers.using.stations located.

along these sections will account for about 70% of all passengers in

1992 and about 60% in 2005. ‘Thus, projects will be chosen which
TcompfiSe*vstatibns élong ‘sections of high transportation demand and.

‘reflect local needs.
3 'Selection'of projects taken up in F/S

Under the F/S, highly urgené improvement projects will be classified
-according ﬁo items such as  region, station characteristics,
integration - of transportation, and representative cases will be

- studied.
i8;4~2-11m§rovement of .Station Facilitiea
- (1} Urgency of improvément
1) Pregent condition of station.facilities

Facility improvements are in progress in stations between Kota and
' Manggarai along with the elevation of the Central Line. Improvements
wiil also be completed in major stations such as Jng,: Pse and Thb by
1992,1 but have thus far been only partially undertaken. 1In most
-_sﬁations:in the JABOTABEK Area, -the station facilities have not heen
well .develoﬁed'.oré iméroved,.for:-commuter- services. The station
“'paSSeﬁger facilities: aré"narfOWf -and -the Fflow space is inadequate.
Mbreoﬁet, in most stations, platforms are low and are too close to the
center of the t:ackg'qnd passengers must cross the track at ground

level to move from one platform to another.
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2)

3)

{2)

" fThis results in poorly  functioning of . commuter railway, and a lack of

promptness - in. getting on and off ‘trains,  which - adversely effects

on-~time cperation.
-Demand forecast

According to forecasts, the number of railway passengers. under BCOL1,

Ry2  (Case 052) which was chosen as the optimum -plan.for improvement,

+ there will be a significant increase: -in . ‘demand: w_i_'th=‘over~-3.985 {The

“base. year) levels: (referénce "g—g -1 I:ﬁprovement_ of .Feeder. Services,
("), . | |

In order to-accomodate future demand, it will .bé'-ne’cessa_ry to'epsi.tré
the smooth flow of passengers, with efficient staﬁi_on facilities which
are well balanced with the station plaza which serves as a junction

point with feeder services.
Judgement of urgency and establishment of priorities for improvement

The principle: for- deterinining ‘the order of improvemént.-'piic)rifies. is
the same as in "8-4-1 Improvement of Feeder Services,".: That. is -
priority should be given to key stations beiongihg to Group 1 and
those high deménd stations in Groups .2 and --3'whe_re'- the effects of
improvement will be the gfeatest. HOwevef, of these Stétibns, those
improvements scheduled in Opi:ion "b" and. those in improvement : level
Ry2 but which would be better imp_roved in other’_projects_, will be
excluded. Thus, the statiois to be included in F/S, will b.é chosen

with the relationship to the irnprovement of feeder services taken into

“account.

Principle of improvement

To ensuré : improvement of passenger services and punctuality 'of train

operation, the station buildings will _bé' improve'd_g.zwi_dth a!{'d-:height.of

-pPlatforms will: be - increased, .and  transfer’ : ov:ertrack' bfidges and

platform sheds will be constiuc'ted.
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1) ~8tation building

A station building is a point of contact between railway
tranéportatibn facilities and passengers. It connects the station
plaza with platforms, to form a space for the smooth flow of

passenge;s and, at the same time, provides services incidental to

- trips. -

_The facilites of the station building, are listed below.

o Flow facilities;-Con¢ourse, passage, etc.;
0 Passenger service facilities: Ticketing, fare adjustment, etc.:

o Service facilities: Waiting room, toilet, etc.

o) Intetnal facilities: Stationmaster's room, operation room, room for

_rest, etc.

These faciiities will be efficiently laid out so that passenger flows

are simplified.

The station buildings will be generally constructed at ground level.

However, in the cases of Pasarminggu on the Central Line, Klender on

the Bekasi Line and Tanéhabang on the Western. Line, the station

;buildihg will be constructed over -the  track with a free passage

.;providéd for smooth connection between the front and back sides of the

=-cstation'and for securing land for the station plaza.

“2)

-Platform

With passengers getting on and off the trains in a smooth manner

réquired the time will be reduced and punctual train operation will be

secured, -For this reason, it is desirable that the. platforms be at

- the: gsame :level as the car floor. .In order to remove .the steps in the
ieiiéting’cars,wthe_cars'wogld have to be greatly modified. 1In view of
.-this, the steps will be left as they are, and the platform height will
jrbeﬂggiséau;o 0;95;m abpve'the rails for. JABOTABEK trains and 0.8 m

above the raiis for middle and long distance trains. Also,'separation
f?om'the center of the raiis to the platform edge should be set at

1.6 m to ensure passenger saféty.
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3)

4)

8-4-3

(1)

The platforms for JABOTABEK trains should accomodate'~85!oars,,'wh11é
platforms for middle and long distance trains should accomodate 12

cars.
Overbridge

As the headway.is reduoed, it will'bé necesSary,'in'order*to ensuré
the passenger safety and the punctuality of the trains, to  grade
separate”  the’ _t:ansfer .passages. - The construction: of underground
passages is possiblé, but overbridges, will be used because they are

advantageous in terms of. construction and maintenance costs, -
Platform shed

Sheds will be constructed on platforms for the cohvenience = oOf

rassengers and to ensure the smooth flow of passengers getting on and

) off trains.

Track Elevation of Eastern Line _
Present condition

The' Central, EéStern'and-WéStetn'LineSjwhich pass through ‘the urban

- areas now cross roads ‘at ground level.*'Théifoads in the midtown area

now have con51derable ‘traffic volume, and ‘at railway crossings train
speed is reduced for automobiles. This has an adverse effect on train
punctuality and, at the same time, impedes road traffic'at-crossings;

and causes traffic congestion,

On the Central Line, continuous uérade separation’ thtough track

‘elevation is 'being carried out by 1993 sét as the . target year of

completion.  Thus tréfficfoongestionain the‘urban~afen;résulting from
railway crossings will be: eliminated;ﬂ- 1-h0wever, level crossing on
the Eastern and Western ILines remaln at phesent, ‘the 1ncreasing trafflc

volume at the crossings will  further: aggravate braffic congestion.
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{2)

(3)

Necessity of grade separation

rable 8.4:31 shows the traffiec volume at the crossings'on-the Eastern
" and Westefn ‘Lines. The data for 1985 was obtained from' our: Indonesian
: counterpart;'ahd‘théftrafﬁiéIVOlumeiat'eéch crossing in 1992, 1995 and

2005 - Was“’extrépblated'jfrqm' the - data for 1985, using growth rates

obtainhed from the estimated trafficiin 1992 and 2005 -at main rail-road

crossings along the Eastern and Western Lines of ITSI.

" In 2005, traffic at.rail-road crossings will increase to about 2 times

the 1985flevel'6njboth?the Eagtern and Western Lires, while the railway
will start the loop operation connecﬁing Eastern and Western Lines at
short headways. As a result, the road traffic congestion due to

interruption at the rail-road crossings will increase, and if trains

are slowed at rail-road crossings, it will be difficult to reduce train

operation time and to ensure the punctuality of trains. Further, if
the'railway ctossings remain as they are, the city is divided by the
railway, making the integral development of the city difficult.
Therefore, for smooth development of the city in the future and for
punctual operation of trains as well as the elimination of road traffic

congestion, grade separation of railway and road is required,
Urgency of grade separation

pahle 8.4.3.2 shows the automobile traffic volume at rail-road

crossings on sections to be elevated on the Central Line.

It is expected'fhat by ébout 1997 the mean automobile traffic volume at
rail-road crossings on the sections to be elevated on the Eastern Line

will be nearly same as the present volume on the sections to be

elevated on the Central Line that will be completed in 1993.

Thus, for integral development of the city, grade separation of the
Eastern Line is urgently required. ‘The urgency of grade separation of

the Western Line, is the same as the Eastern Line in view of traffic

"yolumes at rail-road cressings. (See Table 8.4.3.1.)
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(4)

Scope of work to be taken up in the F/8 . ... ., .

- AS an objective of the F/S progect, the track elevatmn of the hastern

Line will be taken up on. the sectlons between AL Manggadua and JL.'

Pasar. Gaplok (L=10, 6.5 km) where the rail-road. .crosslpgspexlst, at a '

‘small 1ntervals -and trafflc wvolume is con51derable. Thg f1yover;systém

. will be applxed to JL.-Pramuka (14).

The plan for grade separat:.on of the Western Lme calls for a flyover

. system which is entirely based. on’ -road : 1mprovement work, and thus is

not mc_luded in ;p_r,o;;ect—s to be, taken up by the E_‘/S.at this- time.
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Table, 8.4.3.1 Future Trafflc Volume at Railway Crossing-:
(East and West Lines)

e Raitway -~ - Traffic Volume

. ':Cr.ossing_Roa_!i; e Line SIS L
o o _;_ S 1985 - - 1992 - 1995 . - 2005
1 II. Manggadua . East - - .20984 ... 25901 27196 34800
2 J1. Gunung Sahari East: . 81130 : 97009 - 105146 134545
3 JV. Industri - East 23640 28267 30638 39204
4 §1. Angkasa : - East... . 53850 64300 69791. - 89304
5 J1.:Gang Spoor % - East - . 11944 14282 15480 - 19808
6 J1. Garuda oot -Easto o 59300 70906 76854.- 08342
7)1, Bungur - % East 11944 14282 ° 15480 19808
8 Ji. Let Jen. Suprapto East 08740 118065 127969 163749
9 JI. Kramat Bundar %%  East : _ :
0 M. Pasar Gaplok % East 11944 14282 15480 19808

-1
11 J1. Gang Sentiong ¥ East 11944 14282 15480 19808
12 Jt. Parcetakan Negara East 29420 35178 38129 48790
13 Ji. Utan - Kayu b3 East 11944 ~ 14282 15480 19808

14 Jt. Pramuka Fast 110680 132382 143443 183550
15 J1. Pondok Jati = # East 11944 14282 - 15480 19808
18 J1. Menteg Sukabumi West - 45886 62460 T2129 109347
17 JI. - Guntur - West 38550 52474 80597 91865
18 Ji. Hatlimun - - West .

19 -J1. KH.Mas Mansyur - West 47770 65025 TH090 113837

20 J1. KH.Hasvim Ashari West - 88594 120584 138262 21112
21 H. kamp. Kerendeg - West :

22 Il. Tubagus Angke - - Yest 443250 60233 69557 105449
23 '}1. Bandengan Selatan = West 30771 109945 126965 192475
24 1. Bandengan Utara $i%

25 }l. Kampung Bandan

East Line- Total 509408 656038 712042 911129
West Line Total 205821 470732 756975 9BS6TT

NoteiThe traffic volume represents the number of vehicles in passenger
“car unit in 1985, _

¥ ITraffic volume in 1985 is assumed as 20% of the average traffic
of the observed cressings.

¥k (Traffic volume is inciuded in J1.Let Jen.Suprapio.

¥ Traffic volume is included in J1.Bandegan Selatan.
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Table 8.4.,3.2 Future Vehicle Traffic Forecast of Central Line

Railway Crossings

Baja, M-cycle  Sedan Bus Truck PCU

1985 155220 213393 267255 18168 agrar 052164
1995 155220 303340 461970 33150 11950 858233
2005 155200 428740 903120 40410 87840 1380459

Note: PCl of Bus is a value for medium bus.
PCU of truck is an average value of small and large truck.
PCY of Bajaj is assumed as a half of sedans,
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