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PREERFACE

In response to a request from the Government of the
Republic of Indonesia, the Japanese Government decided to con-
duct a study on the Integrated Transportation System Improve-
ment by Railway and Feeder Service in Jabotabek Area and
entrusted the study to the Japan International Cooperation
Agency (JICA).

JICA sent to Indonesia a study team headed by Misao
Sugawara, Japan Railway Technical Service (JARTS) , composed
‘of members from the Pacific Consultants International (PCI)
" four times; from November 1988 to March 1989, from September
to Novembher 1988, from January to February 1980 and June 1990.

The team held discussions with concerned officials of the -
Government of Indonesia, and conducted field surveys. After
the team returned to Japan, further studies were made and the
present report was prepared.

I hope that this report will contribute to the promotion
of the project and to the enhancement of friendly relations
between our two countries.

I wish to express my sincere appreciation tc the offi-

cials concerned of the Government of the Republic of Indonesisa
for their close cooperation extended to the team.

August, 1990

Comonkee Sfregir—

Kensuke Yanagiva

President

Japan -International Cooperation Agency






: _ August 1990
Mr. Kensuke YANAGIYA
President
Japan International Cooperation Agency
Tokyo, - Japan
Dear Sir,

LETTER_OF TRANSMITTAL

_ We have the pleasure of submitting herewith the final
. report of the Study on Integrated Transportation System Im-
" provement by Railway and Feeder Service in JABOTABEK Area in
the Republic of Indonesia.

The Study was conducted from November 1988 to August
1990 by a team of experts from Japan Railway Technical Serv-
ice and Pacific Consultants International.

Based on the Scope of Work agreed upon in February 1988
by the Japan International Cooperation Agency and the In-
donesian Government, the study team sought for appropriate
measures for establishing an integrated transportation sys-
tem in the JABOTABEK Area. The Study includes drawing up a
master plan which would be fully harmonized with related
development projects and related transportation projects in
the area, as well as the feasibility studies conducted for
urgent projects, with cooperation of the Indonesian coun-
terparts.

.‘We hope that the Study will greatly contribute to the
implementation of this project and to the transportation
system improvement in the JABOTABEK Area.

We wish to express our sincere gratitude to the offil-
cials of your Agency, the Advisory Committee, the Embassy of
Japan in Indonesia, as well as to those concerned of the
Government of the Republic of Indonesia, for the kind assis-
tance and cooperation they extended to the study team.

Very truly yours,

Misao Sugawara, Dr. Eng.

Study Team Leader '
Integrated Transportation System
‘Improvement by Railway and Feeder
Service in JABOTABEK Area,
Indonesia
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CHAPTER 1 . Intvoduction
1-1 Objective of Feasibility Study

In the Master Plan, projebts that should be impJ]emented by the year 2005, for
the purpose of.achieving an optimal transportation system in'JABQTABRK'area,
were proposed. - In addition, those projects requiring urgent action were

singled out.

The purpose of this'feésibility study, which applies techniques commonly seen
in other feasibility studies, 'is to confirm the practicability of the urgent
projects, by evaluating such factors as their target year for completion and

their economic and financial merits and demerits.
1~2 F/S Projects to be Studied

In the Volume I, the Master Plan and Urgent Projects for .F/S were presented
and it was decided with the agreement of Indonesian Government that among the
proposed Urgent Projects the following three .will be carried out in the

feasibility study excluding the flyover of the Western Line.

{1) Feeder: service improvement
- (2) Station facilities improvement

(3) Grade.seperation.oflthe Eastern Line

Of these, feedexr service improvement and station facilities improvement will
involve the same stations, as will be described Jlater, -and thus can be

combined intc ome project. - As a result there will be two projects taken up in

the feasibility study.
1-2-1 Feeder Service Improvement

In Ehe Méster'Plan, it was pointed out that one of the reasons. for fewer
people using the railway than the road is that the connecting between the
railway{agd:foad,are inadeqqate, In order to ease access for Peches trains as
well as for people using buses,.Bajaj_aﬁd_other means of road transportation,

it was proposed- that .access. for pedestrians and cars be seperated, that roads



1ead1ng to the statlons be: w1dened that 31gnals and pedestrlan brldges be

- 1nstalled, and that bus bays be 1nsta11ed in the’ statlon plaza.

Thus, Lhrough consultation wlth the counterpart team, 21 urgent statiohé'wefe
chosen’ from the’ 53 total exlstlng statlons of the Jabotabek rallway and the 10
proposed new statxons.- Of-these 21-statlons, 3 statlons-were chosen as the
most 1mportant gtations for whlch the F/S should be carrled OUt.~'It'WﬂS'aISO
agreed that a Pre F/8 should be conducted for the remaining 18 ‘stations.

These 21 stations are listed below.

" Angke, Bekasi, Cikini, Depok Baru, Dukuh, Duren Kalibata, ‘Gambir, “Jakarta
Kota, Jatinegara; Kebon Pedes, Kemayoraﬁﬁ“&leﬁdef; Manggarai;.New”Kgmpuﬁg
Bandan, Passar Minggu, Pasar Senen; Sawah Besar, Tanah Abang,f'Tanjuhg

" Priok, Palmerah, Kebayoran

0f these, Pasar Senen, Jatinegara and Kemayoran were chosen as the three

stations to be taken up ‘in the F/S.
1-2-2" Station Facilities Improvéement -

In the Master Plan, it was proposed, in order for the station Ffacilities to
cope with an increasing number of trains and commuter:éervices in ‘the future,
that obsolete passenger facilities be “improved, that the layoat of" the
facilities in the station be improved in order to ensure~ smooth ‘passenger
flows, and that low-bed platforms be modified into high—bed pla_tforms;. Slnce
‘these facilities are closely related to feeder services, it would be effective
to make the iwmprovements simultaneously with the- impfovements “in  feeder
services. Thus, the same 21 stations were chosen as urgent for feeder serv1ce
improvement, and the same three statlons,_namely_Pasar Senen,,Jatlnegara and
Kemayoran as the objectives of the F/S and the same remaining 18 stations as

the objectives of Pre F/S.
1-2-3 Grade Seperation of the Eastern Line
As the motor vehiclé traffic volume -increases ‘arnd “the ‘number’ of ‘trains

increases in the future, the amount of crossing delay time of motor vehicles

will increase and have an adverse effect on -urban transportation: system. It



was therefore proposed the Volume I that the railway. and -road be
. contlnaeasly grade querated -on: . the: Eastern Line stating from about Kota

Statlon to about: Gangesentlong Statlon.

-Through dxsscu351on WLth ‘the counterpart team, it wag decided to consider not
only the contlnuous track elevation of the Eastern Line. but to consider the
p9331b111ty of subway,and»flyover.f_Further it was decided that with respect
to cOnfinuous'frack,elevationjplan, the continuous track.elevation southward
oven;Gangsentiong Sta;ibﬁ,tqsabout Jatinegara should be added. That is, a

comparative examination would be made of:

- Subway
- Flyover
"~ Continuous track elevatlon
near Kota - near Gangsent1ong

near Kota - near Jatinegara

1-3 Organization of the Study

The JICA Advisory Committee, Study Team and Indonesian Counterparts concerned

with the study are as follows..

(1) JICA advisory committee

1} Makoto MOMOSE. v R Chairman
2) Naoto EGAWA Railway PFacilities Planning
3) Katsuhikc HARA : - Public Transportation Planning

(2) JICA staff-

. Toshiichi MINATANI Coordinator
Shingo SAITOH :

(3) Study team

Misao SUGAWARA | Study Team Leader
Sadaaki KURODA .- P .Deputy Team Leader



‘Kunitaka NAMIKAWA
“ Yoshikazi UMEKI - -

Tei KOJIN
Harumi TAKASHIMA
Yukinori WATANABE
“Susumu. SHIBUYA =
Yukio CHIKADA
- Kazumaru SHINOYA
Kenji MAEDA
Chiaki KURANAMI
Hiroyuki TAKANO
Takashi KADOTA
 Naoyasu HAYASHI

(4) Indonesian counterparts

DAFTAR YANG DIUNDANG

1. Ir. Mulyadi Hadikusumo

2. Ir. Udji Atmono

3. Ir. Harris Fabillah

4. Ir. Iskandar Abubakar MSc
5. Drs. Umar Rusdi

6. Drs. Arsyad Idrus

Bappenas.
7. Ir. Erlan Prasetyo
8. Drs. Sobri Nawawi

9, Ir. Darwin Simbolon MSTr

-AActlng Leader/System Plannlng
Transportatlon Demand Forcast/Economlc
‘Analysis &"”ii*f‘““'f“
Tfansportatioﬁ Planning
‘- Track’ and Structure Plannlng
Stat1on Ydrd Pl&nnlng
‘Rolllng Stock Plannlng

uhlectrlflcatlon-Plannlng

‘tSignélliﬁg-& Téiecoﬁmunication:Planning

",Feeder Serv1ce Plannlng

Public Transportatlon Analys1s
Feeder Fac111t1es_P1ann1ng Lot o
Related Development Plaﬁning-ﬁxi

Financial iAnalysis/Railway«-Maitagement

Bag. Pereﬁc. Ditjen. Phbd.
Direktorat ‘LLAK.

Direktorat LLAKY

Direktorat LLAK.

Biro Perencanaan Dep. Hub. - -

Biro Perhubungan dan Pariwisata

Perum PPD.

Perum PFPD.

- 'Kanwil Dep. Hub. DKI Jakarta: = : =



10.

1.

12.

13.

14.

15.
16.
17.
18.
19
20,
2.
- 22,
23.
24,
25,

26.

27,

28.

Tmran Muhammad SH

Drs. Hendi Soed jono

Drs: H. Dede Satidi- -
"H. Fndang Soewardi SH -
Ir. Irzal Djamal -

Ir. M. Zaky

Ir. Tauchid MSc
Drs. Yusfik Helmy

Drs. Syaﬁsul Bachri

Anton Tampubolon SH

Ir. Kusbini

Ir. Perlindungen'Tarigan'

Drs. Simon Ratu:Oedjoe

Ir. Bernaldi

Ir. Janeydi:Juni

Ir. Bambang A. Pratiknyo

- Drs. Sri Kuncoro -

DR. Indrayati TM™

Ir., Heru Sasongko -

Kanwil Dep. Hubs DKI Jakarta.
. ‘Ketua Bappeda. Kab. Taagerang.
“Ketua BapPeda Kab. Bekési.-
Kétua Beppedé-Kab.~B0gor.
Bappeda DKI Jakarta.
Bag. Parencanaan Ditjen. Phﬁd.
Dinas LLAJR DKI Jakarta.
Dit. LLAK.
Dit. LLAJR.
- "Dit. LLAJR.
‘Biro Perencanaan Dep. Hub.
Biro Perencanaan Dep. Hub.
- ‘Badan Lithang Dep. Hub.
—Ditjen. Bina Marga. -
Dit jen. Bina Marga. .
.-~ Pusren PJKA.
- ‘Pusren PJKA.
. BPPT.

i-KA JABOTABEK.
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29.
130:
31.
32.
33.
34.
35.
36.
37.

38.

39,

40.

41,

42.

43.

44'

&5'

46,

47.

Ir..

.:[rﬁ

Ir.

Ir.

It

Tx.

Ir.

Ir.

Ir.

Ir.

Ir.

Bernita Rambe .
Yuliarso
Bebsy;ﬁalah,Surti,
Nugrohe Indrio MSc -
Achmad Nurjaeni
Bambang Winarto -
Wasiéto Wibowo .
Irwan N. Sardjono
Asmeidi Asrin
Yudarso

Mashudijanto

Drs. Hadiyono

Drs. Suyatno

Drs. Alfan Wachid.

Drs. Agus Wahjono |

At jeng Wirasasmita

Ors. Patria Suprijoso

Drs. Muridan

Sukiswo

. KA JABOTABEK.

-BPPT.
Bag. Peréncaﬁaan_Ditjen..Phbd;:

. Proyek JABOTABEK KA, = -

.- Dinas Tata Kota DKI Jakarta. .-

- Direktorat Teknik.

- Direktorat Teknik.

Direktorat Teknik.-

. Direktorat Teknik.

-~ Direktorat Teknik.: -

. Direktorat Teknik.

- Direktorat Keuangan..

. Direktorat Pemasaran.
Direktorat Pemasaran.
-Direktorat Pewmasaran. -

-Direktorat Operasi,

“Direktorat Operasis. ..’
Direktorat Operasi. ..

- Direktorat Operasi.



48.
49.
50.

51.

Ir.
Ir. Subagio Ahwad Sarwono

Irs

Ir.

Faisal

Mas jraul Hidayat

Eddy Sasongko

Direktorat Operasi.
Direktorat Operasi.
Inspeksi 1 Jakarta.

Inspeksi 1 Jakarta.
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CHAPTER 2 Transportation Demand Forecast
2-1 General

Transportation . demand . forecasts ,Were:.cohdﬁctéd' for the two feasibility
studies~énd-one?ﬁreliminhfy~feasibility study,  They are the "Eastern Line
Grade Separation Projéct", - "Feeder Service: and ‘ Station: Facilities
Improvement Prdject for High Priority Stations” and the "Feeder Service and
Station Facilities Improvement Projéct for 16 Other - High - Priority

Stations", respectively.

The methodology .and models used. in these studies are almost as common as

the master plaﬁ formation study presented in the Master Plan.

A socio-economic framework of the: JABOTABEK area in the year of 2005 is
common to the master plan formation study., The frameworks for intermediate
target years were not estimated, because trip tables for the- target years

were forecasted by direct interpélafioﬁ of the estimated 2005 and 1992 trip

tables,

2-2 Feeder éervice_én& Station Facilities Improvement for High Priority

Stations
2-2-1 General

This project aims to improve the existing service level of feeder services
and station facilities. Three stations were selected to measure the
viability of the iImprovement project: Pasar Senen, Jatinegara and
Kemayoran Stations, ' The difference from the third project is the accuracy

of the cost estimation and the reduced time estimation. -

The improvements per se are described in Chapter 4. The level of service
which affects . transportation démand for the railway service relates mainly
to reduced traﬁsfér¥time=betWEen railwaY'and'feeder services. TIn.addition
to - the -réductiOn, ~the’ effects : of " Improved .station facilities were

considered. .-
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2=2-2 Premises

(1)

(2)

(3)

Target years

-Target years of the démand-forecasffwére,1995 and.ZOOS.-wThé forﬁér5?: o

is the:year proposed for completidnkof the: feeder-service and :the:.

.station facilities improvement project.

Transfer time reduction -

The transfer time reduction by the improvement . ﬁere eStimated,as;_'

shown in Table 2.2.2.1. .They were derived from site surveys and: the .

improvement plans as described in Chapter &,

‘Table 2,2,2.1 Estimated Time Savedfby-StafionaImprovement.

[ morovement (sec) by| motal |
Station name Station | Building] (sec) | (min)
Plaza :
PASAR SENEN _ 127 138 _'- 265 | 4,4
| JATINEGARA us | e2 | 20 | a0
KEMAYORAN (New) 85 84 179 3.0

Forecast cases

The transportation demand forecasts for. this project=wereiconducted-
on ‘'with' cases and 'without' .cases to ‘obtain' the information -

necessary for economic and financilal analyses.

This ‘'with' cases represent 'situatiqnj-caseé in::which':théi ime
provenents have been completed; . while. the FWithoutP-cases:rﬂpresent}
cases in which no ilmprovements have been realized. “The latter cases
have no improvements neither on railway nor road network, ' The

assumption was made to understand the effects easily.

2-2



‘Table 2. 2 2 2 shows the cases forecasted indicating the . asstmed

railway, bus and road networks.

Table 2,2,2.2 Demand Forecast Cases for Feeder Service and Station

... .Facllities Improvement for High Priority Statilons

-.—__._._-..._——--—.—-_—_-n-.._-.-._....._..n_...hp.._-_-mum.—.ma-——._—_————-————...-...._

;'yéaéé ﬁ'”‘,Y¢éff  Rail Bus : Road -
95F0 1995 928 1992 BCOO
05F0 2005 92B 1992 BCOO
95FW 1995 92F 1992 BCOO
05FW 2005 92F 1992 BCOO

o 1 O D Al ik ik . T A I M Bt M T S A 3 ek Sy T T W S . S L . Bk bk s e e el s e AP T

,.Note:~:Railﬁay:network.92B_represents the service level of option
- "y, wh11g~92F represents completion of feeder improvement in
._ addition to the 92B service level.
FO: "without" case FW: "with" case

(4) Time value

. The time values to estimate the modal share between railway and bus
passengers were obtained by the same . method as the master plan

selection., The results are shown in Table 2.2.2.3.

Table 2.2.2.3 Time Values by Year

DKI Jakarta

"Year Time Value ma percapita GDP
L (Rp./hour) : : ' {Rp.000)
1995 535 6.2823 2,480
2005 94¢ : 6.8558 4,407

e w5 T - G - i S - A R AL S Ui ok PGP e T I TED 2 e Sk D S S AL e by o T T W VP YRR W RN M S — o O

‘Note: 1989 constant prices.
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2=2-3 i -Forecast Result -
Results of forecasts by the cases defined'abdve-aré shown in Table 2.2,3.1,

~Table 2.2;3;1“ Forééést ResultSﬁByECasé_r(OOO*trips)

Case - Year - Public Rallway Busr_‘ Prlvate M-cycle Sedan

m‘-—im-mwo—q—-——-———.—————-—_—__—_.—————————————-——————————o--uu-uu—

"95F0 1995 . 5052 1089 3963 4701 1531 713170
O5F0O 2005 . 7745 - 1810 5934 5716 - 2207 3510
95FW 1995 5052 1122 3929 4701 - 1531 . 3170
05FW 2005 7745 1864 5880 5716 ° 2207 3510

ot e it L e ey PO A P T M £ B G S R B W M S LT M S A T R ek A R S M W D L A K S S ML L B ik ke £k e Sk e ek e Y R T —

With completion of this -project; the mumber of ‘railway' passengers would

increase by 33,000 and 54,000 by 1995 and-2005 respéctively.
2-3 Eastern Line Grade Separation =~
2-3-1 Gensgral

This project aims to solve traffic problems at the—railway and: toad level.

croséing along the Eastern Linei

Three plans were proposed to iﬁprové the exisﬁing_ situétibn. They are
track elevation of the ‘Eastern Line between Jakarta' Kota and Gang Sentiong
Station, track elevation between Jakarta Kota aﬁd Jétinegara-Station and
flyover construction between Jakarta Kota and Jatinegara Station instead of

the track elevation. In addition to the above ‘three plans, a subway plan

was examluea kRefer to Chapter 5)

A transportation demand “forecast for the Eastern Line Grade Separation

Project was conducted for the above three plans.:-

Railway passenger demand was forecasted by tHe models whiéh were developed
for the selection of the optimum pattern in this study, as described

before,
Regarding the road vehicle traffic demand forecast; a traffic cqunt-éﬁrvéy'

at the rallway level crossings between Jakarta_Kota'and_Jatinegara Station

was carrlied out to obtain information on the existing traffic volume at the

24



crossingé}“ Future .road traffic was forecasted by analyzing . the  survey

‘results and the. growth rate.of road traffic estimated by the models.
2-3-2 Traffic Count Survey
(1) _OUtline.of.fhe sﬁrvey

Hajof benefits expected from completion  of the grade separation
project on the Eastern Line are waiting time savings by rdad
" vehicles and theit-users,.inclﬁding_pedesfrians who pass through the
railway croésiﬁgs-along the line. . In this study, a traffic count
survey at the railway crossing was carried out to confirm the

existing traffic volume and td estimate future volume on them,

Thg-objettive railway level crossings along the Eastern Line between
Jakarta and Jatinegara Station are shown in Table 2,3.2.1. The
total number is 15. The names of the roads of the crossings are

given below.

- -J1. ‘Manggadua

1

2..-J1. Guanung- Sahari

.3_ Jlo Industri

-4 J1, Angkasa

5 Gang Spoor

6._Jl. Garuda

7. .J%. Kepu-Selétan~-

8 .. J1. Jend. Suprapto
-9 J1, Tanah Tinggi-

10 "J1. Kramat Sentiong
11 J1. Percetakan Negara
12 J1. Salemba Tengah- -
13 J1, Pramuka

14 J1. Tegalan

15 J1. Achmad Dahlan.

The survey intended to get the dinformation on the road traffic
‘volume at the crossings by vehicle type, by time zone, by direction

and by crossings, including the number of pedestrians.
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1}
2)
3)
4)
5)

6)

7
8)
2

(2)

1

'Thé“éurvéy’WﬁS-cohduotéd“oﬁ'ﬁot. 3, 4 éﬂd55‘in”1989foéér'16¢hoursf:

from ‘6 a.m. to- 10~'pgm}~ "Road - vehicles:- ond“‘pedeaﬁriano'.wereﬁv

classified into the following 9 categories for the survey;

Motorcycles and scooters

Sedans, station wagons and jeeps

Wagons, minibuses, minicabs, combiz and ambulances

Taxis, Bemo and Bajaj - _ _

Microlet and minibuses for public use

Bus Micro, Metromini and’ Kopaja for’ ‘public use .

Bus besar, PPD, Mayabari Bakti and Bus Tingkat for public use -
All ‘kinds of trucks-

Pedestrians, 'bicyc’le's; Becak ‘and carts
Survey results
Daily traffic volume

The survey results are summarized in Table 2,3,2,1, Fig. 2,3,2.1
shows daily traffic volume (16 hours) in passenger .car units (PCU)
by crossing, Most crossings have a daily- traffic volune of more
than 10 thousand PCU except Gang Spoor and:Jl;'Tegalan. They serve
mainly pedestrians and non—motorizod vehicles such'asvoicyolés and
becak. Five of the fifteen crossings have more than 50 fhousénd PCU
daily. '

Fig, 2,3.2,3 and Table 2,3,2,2 shows vehicle type by crossing. Gang
Spoor (Ne., 5) and J1, Tegalan (No. 14) indicate a greater proportion
of pedestrians, including non-motorized traffic, while Jl. ‘Pramuka
{(No. 13), Jl. Percetakan Negara'(No. il); *Jlr'Guﬁuﬁg Sahari (No.
2), Jl. Angkasa (No. 4), Jl. Kepu Selatan (No. 7) and Jl. Jend.

Suprapto show a greater proportion of motorized traffic.
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2)

{Thousands)

Hourly traffic volume

Fig. 2.3.2.3 shows a typioal fluctuation pattern in directional
traffic volume at Jl. Mangga Dua by time zone. Duping the" morning
peak hour, traffic volume from Ancol to Kota is-oigger'than.the'
volume in the opposite- direction at J1, Mangga Dua crossing. .On the
contrary, the latter Is greater than the former during the evening

peak hours,

Fig. 2.3.2.4 shows hourly traffic’ voluie on_r- the level 'c_ro_s'sings :

~along the Eastern Line. 'Inbound traffic reaches its peak from 7 to

9 o'clock in the morning, while outbound traffic reaches 1its peak

from 5 to 7 o clock in the evening._ The concentration ratios of the

traffic during the morning and the evening peok hours were 15.7% and

16.2% respectively,

2.1
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Fig. 2.3.2.3 Hourly Traffic Volume at J1, Mangga Dua
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Fig. 2.3.2.4 Traffic Volume by Time Zone
(All crossings)

"Premises

‘Target ‘years

Target years for the demand forecast were 1998 and 2005. The former

is the year proposed for completion of the grade separatlion project.

Forecast cases

-As described before, three grade separation plans were prepared to

select the best alternativérplan among them. But only one forecast

cagse was considered for each target year because the number of

future railway passengers 1s expected to remain unchanged even i1if
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the grade separatibn_project is completed. The level of failway'_
service'wiil not change with completion of the prbjéct.irNQ change
in service level produces no change in demand. The forécéét_cases

are shown below.

Table 2.3.3.1 Demand Forecast Cases for_Eastern_Line'Grade Separation

T e s it e e S S LS Ak b B} S g b o Y T R T S e T S K e S s L L £ AT Ak n e n Lok A B e A e e,

Case Year Rail Bus Road
E98 1998 92B! 1992 BCOO
E05 2005 92B" 1992 BCOO

T A 2 T L T LD S T ekl £ o ey T Y D N D T SR KE Mt D et it S ' M S A KN S oy oy Y oy T PPN W W W SN M N e R e MR

Note: ﬁailway network 92B' includes the option "b" projects.and the
feeder service and station facilities improvement project up

to 1997,

(3) Time value

The time values to estimate the modal share between rallway and bus
passengers were obtained the .same -method as the master plan

selection. The results are shown in Table 2.3.3.2.

Table 2.3,3.2 Time Values By Year

DKI Jakarta

Year Time Value mu percapita GDP
{Rp./hour) - ... (Rp.000)

1998 635 6.4536 2,948

2005 949 6.8558 .. 4,407

A Wik ks kb AT e e e P O P O N N I S T T S S S . MDY . T S 4 A S ASe B A Ak {ink form b e P R T T

Note: 1989 constant prices
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2-3-4 Forecast Results = .
The'tesultéubf fhé f6reéést"éase5_arprshown in Table 2,3.4.1.

_.Table 2,3.4.1 Forecast Results by Case (000 trips)

+ 0 e e o e 3 L e s Ll et 8 Bl e o et e e e . e L T A P e

Case - Year Public Railway Bus Private M-cycle Sedan
E98 1998 5860 1464 4395 5064 1737 - 3326 -
E0S5 2005 7745 2065 5679 5716 2207 3510

Thejfﬁtuteﬁtqéﬂ vehiﬁlé traffié;volumesJin:the target years are’ estimated
for each level crossing as . shown beleﬁ._ The number of categories of':

vehicle typé was changed to :foﬁ:, corresponding to the demand- forecast

models.
Table 2,3.4.2 Traffic Volume at Railway Crossings in 1998
{Both Directions/day)
S Pede~ Motor-

Name of Road - strian cycle Sedan = Bus Truck
1 J1. Manggadua 16894 16006 33347 2478 12954
2 J1. Gunung Sahari 6359 28156 57044 2832 13097
3 J1. Industri ' 11566 11814 17419 915 2544
4 J1. Angkasa . . 5970 . 19666 35506 5110 3842
5 Gang. Spoor 8775 789 748 0 37
6.J1. ‘Garuda - - - . 7533 -~ 31075 - 50569 1943 5418
7 J1l. Kepu Selatan 8682 11390 23855 9195 2581
8 J1. Jend.Suprapto 24115 34552 85271 10595 11799
9'J1. Tanah Tinggi 8163 . 3891 . 3932 6120 523
10 J1l. Kramat Sentiong 23155 6881 11122 326 933
11 J1. Percetakan Negara 5808 12026 29837 © 163 1882
12 J1. Salemba Tengah 41G9 7080 7980 371 650
13 J1. Pramuka _ 6123 40694 90581 6004 14579
14 J1. Tegalan 15090 © 4669 184 0 0
15 31, Achmad Dahlan . . - 13067, - 7791 ..9270 1721 799

O R . [ ool (ol T Y B R T i bk S Wt L SR (R T S8 VD B U ik Wb ity ek o T R M, e e W e e W e o . I W W N A e e Y
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Table 2,3.4.3 Traffic Volume at Railway Crosaings 1n 2005
. {Both Directjons/day)

h_“——-.—_.-a-a-lq"'@.m—‘.-_—'a—._—.-m—iﬁﬂm“-hﬂ_ui_““m—“.—_'"a‘—-'—mﬁ-n-—"_-—u—“-—“

Pede- Motor—'_ LR
Name of Road _ strian cycle Sedan . Bus Truck.
1 J1. Manggadua ‘21435~”.'17200f-‘40787Tf”3144; 19023_.
2 J1. Gunung Sahari 79057 32147 65792 . 3310 16753
3 J1l. Industri -~ - - 13123 - 13960 .. 19476 1085 . 2891
4 J1. Angkasa : 6553 20815 - 37207 - 6159 < 4636
5 Gang Spoor & - ) 10396 L2924 2 2878 e 00 o 460
6 Jl. Garuda 9444 33591-_:53829';-2277 6794
7 J1. Kepu ‘Selatan - 10625 13980 29394 11105 . 3166 -
8 J1. Jend.Suprapto 29285 - 41958 103550 12866 14328
9 Jl. Tanah Tinggi . 9896 . . 4732 4770 7416 - 639
10 J1. Kramat Sentiong - 28016 8427 13383 367 1242
11 J1. Percetakan Negara = 7266 16032 = 36675 206 - 2514
12 J1. Salemba Tengah 5179 9322 . 9548 . 452 = 966
13 J1. Pramuka 7771 53381 107404 7305 21972
i4 J1. Tegalan 19153 6128 227 0o . -i:0.
15 J1. Achmad Dahlan 16585 10226 11425 ~ 2054 1186

- e A Gk S L e A S S R ke k. L S S 7 AT Dy e G0 S g o AL AN RS g e O S gl L L P e D S L e Ll L . - Sk

2~4 TFeeder Service and Station Facilities Improvement for 16 chers.High
Priority Stations - '

2~4-1 Generéi

As déscriﬁéd'.in Chapter 4, '"Feeder::Service and Statibﬁ:'Faéiiitles
[mprovement“ was proposed for 21 stations in JABOTABEK area. “In. order to
evaluate the effects of the project, the transp01tation demand;
corresponding to the three stations improvement was conducted with a level-

of full feasibility study.

In this section, transportation demend by the execution of the improvement“:
for 16 other high priority stations was carried out.:: Tt should be noted’
that among 18 stations other than three “High Priority Stations 16
stations were chosen for evaluation., Because two stations have no plans to

improve during the proposed first phase,
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. 2—442 Premises

(y-

Tatget ‘years

Target years for‘thé'demand,forecast were 1995 and 2005 as same as

'“fhe'ﬁfojéct5bfftﬁe”thtee-stations.ﬁ For, the improvement for the 16

' :sﬁaﬁidﬁs'Shall-heainclﬁded'iﬁ'the first phase as well, .

(2)

Transfeéer time réduction

‘The transfer time reduction by.the-iﬁprovement were estimated as

sﬁﬁwn_in Table 2,4,2.1, Among the improvement plam of 16 stattons,
time reduction at Depok Baru, Kebon Pedes, New Kampung Bandan and

Angke stations were not taken into: consideration, because the coded

" 'railway network did not have the codes. of those stations. Estimated

future demand by.these improvements might be conservative.

The transfer time reduction were ~estimated according to the
assumed "Composition of Transfer Factors" described in Chapter 4 of
the Master Plan, The accuracy of the estimates can't be enough when

compared with those of "Three High Priority Stations™,

{hours)
. o Reduced

‘Station : ' Transfer Time
“Tanah Abang 0.08

Palmerah 0.12

. Kebayoran 0.12

. "Jakarta Kota o - 0.04

- Sawah Besar L ' 0.06

Ccikini ' - © 0.03

~ Durenkalibata : _ 0.04

Pasar Minggu 0.07
Dukuh: - h o 0.05 -

Klender _ 0.10

Bekasi 0.08
T. Priok ' o ' 0.08 .

i TP S P D TS i i T T My i T o L FI o ek SR s v

Note:Terminal time reduction at Depok Baru,
Kebon Pedes, New Kampung Bandan and
Angke stations were not considered.
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(3)

Forecast cases

Two forecast cases were prepared for each target year,as:wellgas.thef_

Three Statlons improvement.

Thf'?"ﬁitﬁeﬁi“ cases represent the- situation An which the Three-

gituation in which the 16 station - improvements were completed."

These _ceses were established to clarify .the Jeﬁfecpgrpf_ tha:

Improvement separately from the effect pf.the'Three ﬁtafioﬁsé' It
should be ﬁoted‘fhat the toad and bus ﬁetwbrk'were_settup ae BCOO in
all ' the cases. It was because of  easy understandings . of - the

results.

 The transportation networks used for the demend fofecast-ﬁerershown

in Table 2,4.2.2, by case.

Table 2.4,2.2 Demand'Forecast'Cases.for Feeder Service and Stetion

Facility Improvement for 16 Other High Priority

Stations
Trahspo;tation.metwak”
‘Case gear © - Rail - - Bus'- - . Road:
9584 - 1995 . . 92F .. 1992 BCOO
0589 " 2005 92F 1922 . . BCOO
9589 - -.1995 92Pp 1992 BCOO

059 2005 92P 1992 . BCOO

Note: Railway network 92F represeunts the serv{eelieﬁei7of complefion
of "Three Stations" improvement in addition to ‘the 92B service
level, while 92P represents the completion of 16 other High
Priority Stations improvement in. - addition: o the "Three
Stations™. . 'VIM- '

FW: "without" case PW: "with" case
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(4) Tine value

The time values to estimate the modal share between rallway and bus

‘were the same as the vaiues_ estimated for the "Three Stations"
impfovement‘ since the target years are same, Refer to Table
2.2,2.3. |

2-4-3 TForecast Result

Table 2.4.3.1 shows the result of demand forecast for the "16 Other High
Priority Stations."

Table 2,4,3.1 Forecast Result by Case
7 (000 trips)

--————-———-—-—-———--—-n-n—_-.—-n—_—————-—_——-u-—v———-—-——————————.

R TR . TR S S WCE WU e e TR MR D I N . WY W WS MO0 sy ey e i PO i W U e e ek o sk e o ke e i i M W S i —

F95F 1995 5052 - 1122 3929 4701 1531 3170
FO5F 2005 7745 1864 5880 5716 2207 3510
FO95P - 1995 5052 1197 3854 4701 1531 3170
FO5P 2005 7745 2008 5736 5716 2207 3510

ek . QS S et T —— T— ] - — T ——— . — . S T T P — Tt Sk B Al B k3 AL el B S S S S AR

With completioh of this project, would dincrease by 75,000 and 144,000.by
1995 and 2005 respectively. When compare the effect of this project with
the "Three Stations" improvement, the increase of railway passengers is 2.2
and 2.7 times in 1995 and 2005 respectively.
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CHAPTER 3 Train Operation
3~1 Existing Situation
3-1-1 General
The Train'oberﬁtiéh'rbute;-humber of trains (per day, in both directions),
train’ operation head, arrival time and scheduled speed of electric railcar
trains (hereafter EC train) and diesel railcar trains (DC train) are in

the volume T, 3-2-1.

The details of middle-~ and Jlong-distance passenger trains and freight

trains on the Fastern, Central and Western Lines are as follows,

Table 3 1.1.1 shows middle— and 1ong—distance passenger trains which are

operated every day and conmect JABOTABEK With East Java.

Table 3.1.1,1 Middle- and Long-Distance Passenger Train (Oct. 1989)

- Operation Route
Train No. Name of Train Operation Section in Jabotabek
1,2 Bima | Jakarta - Surabaya | Central Line (C.L)
3,4 | Mutiara - Jakarta - Surabaya | C.L
7,8 | GBM Utara - Pse ~ Surabaya . Eastern Line (E.L)
9,10 GBM Selatan Gmr - Surabaya C.L
13,14 - | Matarmaja ' | Gmr - Malang “C.L
15,16 Jombang Gur - Jombang C.L
31,32 Senja Utama Gur - Solobalapan C.L
33,34 Senja Utama Gmr — Yogyakarta C.L
35,36 Senja Utama Pse - Semarang E.L
37,38 Senja Ekonomi | Thb ~ Solobalapan Western Line (W.L)
39,40 Senja Ekonomi Gmr - Yogyakarta C.L -
41,42 Sawunggalih .| Pse ~ Kutoarjo . E.L
43,44 | Senja Ekonomi Pse - Semarang E.L
45A,46 Fajar - . “Gmr - — Yogyakarta - C.L-
113,114 Cn Expres Jak - Cirebon E.L
115,116 Cn . Expres Jak - Cirebon C.L
117,118 Gunung Jati Jak - Cirebon E.L
119,120 - | Gunung :Jati Jak ~ Cirebon E.L
201,202 | Cepat Solo Pse - Solobalapan E.L
203,204 | Cepat Sm Pse - Semarang E.L
207A,208 . | Patas Sdr - | Jak - Sidoarjo C.L
8023 8022A, Fajar Jak - Semarang E.L

- Source: PJKA Inspection 1
Note ¢ Parahyangan trains (total 12 trains per day) are not included,
C " These ftrains are operated on the Central Line,
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Table 3.1.1,2 shows the number of trains by 1ine. Trains are operated on

the Central, Eastern and Western Lines.

Table 3.1,1,2 No. of Middle~ and Long-Distance Trains
by Line in JABOTABEK (Oct. 1989) )

_Oporétion;ronte_ No.. of T;ainé'_Starting and terminated. stations
in'JABOTABEK : ' in JABDTABEK =
'céh£%51fLiﬁé R A “34. ;ﬁrl Jak 18 tralns, Gmr 16  _:~
'éootern Line | : - éOI Jak 8, .Poe_12

Western Line- . | 2 Thb 2

Source: PJKA Inéﬁéotion-i o

Fig. 3.1.1, 1 shows number of mlddle~ and 1ong distance trains by time zome,
Trains are concentrated in the nmrning peak hours (6 OO - 8: 00) and the
evening peak hours (l16: 00 - 19; 00) .

When the operation héadﬁaj of JABOTABEK téains“is-sﬁorfenéd in-futuré; it
will be difficult ‘to operate many’ ‘middle- ‘and' 1ong—diéfénce. trains in
accordance w1th the pattern of Fig. 3.1.1.1. SRR S

Tabie 3.1;1,3”Ahd Table 3. 141 é.afe fne feoolt:of freightﬁE}ain opération
in Sep. 1989. Flg. 3.1.1.2 shows the operation route of freighr trains
which transport general commodity. Fig, 3.1.%.3 shows ‘the operation route
of coal, o0dil and sand freight trains,

3-~1-2 Eastern Line

Table 3.1.2.1 shows the number ‘of trains on "the Eastern Line. Diesel

railear trains are operated between. Jakarta and Cikampek
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Table 3 1.2.1 Nos

of Traing on Eastern Line-
© (1989, -per day, in both directions)

. : Electric:,é:Diesel. — Middie— and Freight
Line - - Railear -~ | Railcar. .| Long-Distance Trzigs‘-" Total
' Trains Trains .- ‘Passenger Traing
Eastern 26 - 16 34 2 100
Line _
Source; PJKA Inspection 1

3-1~3 Central Line

Table 3.1.3.1 shows the number of trains on the Central Line. Diesel rail-
car tralns are for the studeﬁts of two upiversities, These trains are in

temporary use’ pending eleectrification betwsen Manggaral. and Depok.

Double tracking has been completed but one track is not yet electrified.

Therefore, EC trains are operated on one track and DC trains on the other.

Freights trains are not operated on the Central Line,

Table 3.1.3.1 No. of Trains on Central Line

(1989, per day, in both directions)

o Hlectrde | Diesel Middle- and Freight
Line Raillecar Railcar Long~Distance Tr'iﬁ Total
Train: Train _Passenger Train a
Centrai': : S -.”.'
Line - 57 9 | 22 0 88
Source: * PJKA Inspection 1

Note:

3-1-4  Western Line

Table 3. 1 4 1 shows the number of trains on the Western Line,

trains run between Tanah Abang and Bekasi,

3=7.

Diesel railcar trains were stopped operating since Jan, 1990
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'Ho.~of Trainson WeStérn Line -

Table 3.1.4.1 _
o (1989, per day, in both directions)

Electric Diésel» " Middle- and- - %réi he S
Line Railcar Railear | Long-Distance eLBOL 4 Toral
. . : : Trains :
Trainsg . ‘Trains ‘Passenger Trains ol E
‘Western . ' : . _ _ :
Line 31 2 : 2 36 ,?1

Source: PJKA Inspection 1

3~2 Train Operation under Construction

3-2-1 Number of Trains on Each Line (1998)

Construction for track elevation of the-EaStern'Line'is;scheduled'to*begin

in fiscal year 1993 and last through the end of fiscal year 1997. The

number of trains in 1993 and 1998 are forecasted as followSa '
(1) EC trains

Table 3.2,1.1 shows the number of EC trains by line,

‘Table 3.2,1.1 Opéfatibn ﬁéadﬁay of EC trains:
during Construction (per day, in both ways)

Headway o ,
: | morning i No. of
Year Line Section peak - i;ﬁifup trains fzzzgr
hours per day )
{min.) :
Central . o :
Line Jak-Mri-Dp 7.5 8 . 138 . - 194
Western, - _ ;' ' _ . T
1993 | Bekasi Line | Du~Tng-Bks | 10.5 8 140 197
Eastern Jng-N.Kpb-Du : Rty
Line - -JIng-Bks _13'0 8 114. 20;
C.1, Jak-tri-Dp | 5.5 8 1887 | 207
1998 | W.L, Bks.L |Du-Jng-BKs | 6.5 8 226 e
E.L Jng=N,Kpb-Du | ' e .
~-Jng-BKs 10.0 8 1§8 206
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(2) Middle~ and long-distance passenger trains

(3)

The number of middle~ and long-distance passenger trains operated
'between“iABOTABEK and East Java (Cirebon, Surabaya, Bandung etc.) is
shown 1n Table 3.2.1.2, o

Table 3:2,1.2 WNo, of Middle- and Long-Distance

. Passenger Trains (per day, in both ways)

: : Year
Lire,; section : ol
AN 1993 | 1998

Fastern Line -
(Jak - Jng) 3 |38
Central Tine S
(Mri St, Start/Arrive) | 38 | 46
Western Line 2' 4
(Thb - Mri - Jng) -2 :
thal 74 88

Middle-distance DC trains

"Middle~distance DC trains between Jakarta and CiKampek are operated
onJ'the—'Eéstérn Line., The number' of trains 1s shown in Table
- 3.2.1.3, - '

 Table 3.2.1.3. No. of Middle-Distance DC Trains (per day, in both ways)

Year Line | Section ﬁgéigg

: . Eaétern Jak - Jﬁ ’

" 1993 | BARas1 Tine | - BKe - tkp | 3%
1998 ditte = |  ditto . 34

Note: Middle-distance DC trains are operated between

' Jdkarta and CiKampek; they run on the Eastern

Line (iak - Pse -~ Jng) and the Bekasi Line

"{Jng - BKs - CKp)
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(4) Freight trains

L Table_3.2,1.4J§hows_the,number:oqureight_txaihs., The greater part
of fréight traiﬁs are coal trains,;:At,pfesept‘these;poalutrains are
hauled by one diesel locomocivé, but after_1993;coal trainsﬂafe to
be hauled by two diesel 1ocoﬁotives. '

" fable 3.2.1.4 -No. of Freight Trains
. {pet day, in both ways)

Line, section RIS Mo
T 19931998 - .
Eastern Line @ =~ 3 - 3' S
(Jak - Jng) EE R
Western, - L
BeKasi Line - 23 31
(Thb - Jng - BKs) - RS

Note: Double diesel locomotlves hauling ié-planned-
for coal trains operated hetween Thb and Bekasi,

Table 3.2.1.5 shows the number of trains by line, in 1993 and 1998,

Table 3.2.1,5 No. of Trains by Lines (per day, in both ways)

_ Middle- L
and Long- | Middle~ |- . :
Year Line Section |{EC Distance | Distance | Freight | Total
: : : S ‘1TrainjPassenger | DC Train | Train - ST
_ : Train
Central Line [JaK-Mri-Dp [138 | (38) . T 176
1993 | Western, H NN » :
BeKasi Line Du—Jgg-BKs ~}40_2 | 2. iE 34 | . 23 199.
Eastern Line|Jak-Pse-Jnglil4 | 34 34 3 185
Central Line|Jak-Mri-Dp |188 | (46) s 234
1998 | Western ' , .
BeKasi 1ine Du-Jng—BKS 226 4 34 31 | 295
Eastern Line Jak-Psé-Jng 148 | 338 b e3e e 3 223

Note: Middle—distance passenger trains on the Central Line stop
and start at Manggarai Station. :

310



Fig. 3.2.1.1 shows the number of trains (1998) of Table 3.2.1.5

" EC 148
. 38
DC 34
T
BC 88
. - DC 34
. ¥ 3
Total 382
- Bks
Sp ' C 0 e o
_ . DC 0
- _ 70 31 Fe 31
Total 261 : TSEET;§67.

C) Boo

Fig., 3.2.1.1 WNo. of Trains (1998)
3-2-2 Alternative A
(1) Train operation alternatives during counstruction

Three - alternatives for train operation are assumed - during

construction for track elevation:

Altérnétive A Suspension of all train operation on the Eastern

Line.
Alternétive B Single track operation on the Eastern Line.

Alternative C. Double track operation on the Fastern Line,
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(2) Train operation on the other lineg . —~%
In the case of alterhative A, all trains on the Eastern Line should
be operated on other line,

1) Central Line operation of all EC Efains'oﬂithé Eastern Line
Table 3.2,2.,1 shows the number of trains in this_caée. .Thg total
number of EC trains is 336, 'Train;operétion_headﬁaY'is 3 minutes in
the morning peak hour. All EC trains (1998) can Bezopefated on the

Central Line, because mindowum headway 1s 3 minutés.

Table 3.2.2.1. No. of EC Traims on the Central Line (1998)

No. of EC Trains . { Operation
_ (per day, in both ways) Headway
Line Section . : m— (Morning
Central | From East- | Total | peak hour)
Centrall K cmr-Mri| 188 |. 148 | 336 3.0 min.
Line . o . o7 _ :

2) Western Line operation of all but EC trains on the EBastern Line

The number of trains on the Western Line is shown in Table 3.2.2.2.

Table 3.2.2.2 No. of Trains on the Western Line
(Alternative A, 1998)

No. of Trains {per day, in both ways)
Line Section : — —
EC | PC . DC FC | Total
Western Thb-Mri 226 42 34 34 ] 336
Line - = - T
' Mri-Jng 2726 88 34 34 382
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" Table”3.2,2.3 shows headway by time zone for EC and DC trains on the

S Westerh'Lihe.

‘‘Table 3.2.2.3 Operation Headway of EC and DC Trains
on the Western Line by Time Zone (1998)

Length of No. of Trains | Operation
Time Zone . g (per day, in |Headway
‘s - 1 Time Zone . ;
: both ways) {min.)
Early 04:00 - 07:00 3 44 8.25
morning
Morning . .
Peak 07:00 -~ 09:00 2 64 3.75
Off Peak 09:00 - 14:00 5 50 12
Evening  4,.00 - 17:00 3 60 6
Peak :
. Night- . 17:00 - 23:00 6 42 17

When EC trains are operated together with middle- and long-distance
passenger trains, the minimum headway of EC trains is 12 minutes, as

shown in Fig., 3.2.2.1.

147 124
{Travel Time) (qeadway)

o

NKpb

| 3t

Assumptions:

*Departure time of
additional train is 3!
after the preceding
commukter train.

*Arriving time of
additional train is 3¢
Thh AN ! before the following

' commuter train.

T TR

-Fig, 3.2.2.1 - Time Band Applicable fof Additional Train
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~ As shown in Table 3;2}233?;t1m% ggngs_wheyéhopgrapipn headway is

over 12 minutes are off peak and night time zone,

The number of middle- anq‘lqngfdistance_pgésengér;qrains,gnd.fréight.
trains which- can® be 6peratéd overgllfhours_(off peak, 5 hours +
night, 6 hours) are 92 (both ways). '

.As'shéﬁﬁfin.Tablé 3.2;2;2,=the total numbériBfIPéﬁénd FC train ié

122. Therefore, all.trains can not be operated on the Western Line,

3-2-3 Alternative B

Alternative B is single track opération on the Eastern Line.

(1)

(2)

Minimum operation h}aadwayf

For maximum train operation, all trains meet ‘'opposite trains at
every station. In this case,'minimﬁm train headwéy is 9 minutes for

EC trains and 11 minutes for PC trains. -
Operation headway of EC and DC train by time zone.
Table 3.2.3.1 shows operation headway of EC'andVDC trains in 1998.

Table 3.2.3.1 Operation Headway of:EC:ahd'DC.Tiaiﬁs '
on the Eastern Line by Time Zone (1998).

: - Leneth of No. of Trains OperafionQ
Time Zone 1 8 . Ke (per day, in | Headway
: ' Tﬁr.? both Qays);' (min,)

Early 04:00 - 07:00 | 3 30 | 2.0
morning ) : . S
Worning  7:00 < 09:00 | 2 B 7R RN
Peak- H H :
Off Peak  09:00 - 14:00 E 3 | 16.75
et 14100 - 17:00 3 42 8.5
eak .
Night 17:00 - 23:00 6 30 26,0
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(3)

Not all trains can be operated because the operation headways of the

morning and evening peak hours are less than 9 minutes.

P

on the Eastérn Line.

Line.

the Central Line will be 3 minutes.

The number of trains of middle-

'ffight trains are 41.°

other than peak hours.

3-15

Sihgle-tfack capacity
Téb1e73.2.3.2 shows single track capacity by time zone on the East-
“"ern Line. '
. Table 3.2.3.2: Possibility of 8ingle Track Operation
on the Eastern Line (1998)
Time Zone 0ﬁ8§3&%$n Egggcity Eﬁ'aﬁﬁ_nc - (A) - (B)
o (Plan). ) | Trains (B) | EC, DC | PC, FC
Zome- Time (min,) (both. ways) (both ways) | Train | Train
Early | 64:00 ~ 07:00 11 32 30 2
Morning _ _
Morning | 47.00 - 09:00 9 26 44 -18
Peak _
Off = 109:00 - 14:00 11 54 42 12
pea | 02300 = 1 ?
Evening .
14:00 - 17:00 9 40 42 -2
Peak .
' Night 17:00 - 23:00 11 64 30 34
Total 216 188 =20 438
As shown in "(A) - (B)" in Table 3.2,3.2, 20 EC and DC trains are
over the line capacity. Therefore, these trains cannot be operated

20 Trains must be operated on the Central

In this case, operation headway during morning peak hours of

and long—distance passenger and

‘These trains can be operated in time =zone



(W) Problems of single track operation

1) Single track operation assumes that 311 trains"bpefate on time,
Delay of one train dLastically lowers track capacity, and it: takes a

long time to return to on time operation.

2) 1In thié single track operation pian, all trains meet frains'going in
the opposite direction at each station from 04:00 to 23:00. Trainm
operation handling will be'very difficult under these conditious.

3) For single track -operation, the following facilities will be
necessary on the Eastern Line, ~ L :
W Train meeting facillties (Platform and track) at each station
. Signals and blocking farilities

3-2-4 Alternative C

Double track train operation as at present is continued during the con~
struction period. This 1s the same construction, method .as for track
elevation on the Cen;ral Line, = This method pxesents no problems to train
operatioh. .

3-2-5 Selection of Alternative

Table 3.2.5.1 shows the problems for train operation presented by - each

alternative.

Alternative A is mnot a good plan because. 30 middle~ and long- distance

passenger and freight trains cannot be operated,
Alternative B presents the following problems:
(1) If train operatidn of part of EC and DC trains_ghgngesifrom the
Eastern Line to the Central Line, all trains can be opefat;ecf= But

passenger travel time from Jatinegara St. to Pasar Senen St. or New

Kampungbandan St. is more than four times longer.
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(2) The fgfeatest problem iv

distance trains, ' The mean delay time of down trains would be over
100 ninutes. Alternative B assumes,that all trains run;on time,

the

long delays of middlem'

For these reasons, Alternative B'is not desirable. .

Therefore Alternative C is the best way to operate tfains during the

pexiod of construction.

3-3 Train dperation after Completion of Grade Seperation“

At present, trains decrease speed or frequently stop in front of railway
crossings. After Completion of: track elevation, trains can operate without

decreasing speed or stopping at - railway er0551ngs and train operation

accident ar railway crossing disappears.

on—-time train operation.

This is very -effective

Train operation after track elevation 1s as follows.

3-3-1 EC Tfeinsﬁ

Tabie.3.3.1.l shows EC train opera;ion onjthe_Eastern Line,

Table 3,3.1.1 EC Train Operétion'(EasEetn Line}

: Operation _Train. No. of tfains_
Year ‘head way ‘make up (per day, in

(min.) " (cars). ~both ways)-
1998 | 10 8 S 14s
2005 8 8 186
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3-3-2 MiddiémDistancg_DC Trains

'Téble. 3.3.2.1 shows DC tréiﬁs (via Eas;éfh“ Linéj between Jakarta and
Cikampek. - ' ' '

Table 3.3.2.1 DC-Ifgin Operation (Eastern Line)

Operatidh- Traih‘ _ _No{uof:trains
Year head way make ‘up {per day, in

(nin.) - | (cars) both ways)
1998 | 43.: | 4 34
2005 | 43 s 34

3-3-3 Middlé- and Long-Distance Passenger Trains

(1}

(2)

Terminal

Termihal stations for middle- and long-distance passenger trains in

JABOTABEK are the followingzl

Eastern Line Jakarta, Pasar Senen, Jatinegara,
(New Jakarta) '
Central Line Gambir, Manggarai, {New Jakarta)

Western Line Tanah Abang

Operating route

Fig. 3,3.3.1;and Fig. 3;3.3.2'show operation route (Year 1989) of
middie- and 1ong—distance passenger trains, These operation routes

will be not changed in future. With completion of :the JABOTABEK

imprbvemeﬁ§ proje¢ts, these operation routes may change.
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Fig. 3.3.3.1 Operatioh'Route of Middle- and Long-Distance
Passenger_T;ain (1) (Yegr 1989) y
Kpb. '

Tng

Srp 0 ) ~.()0p

) Boo

Fig, 3.3.3.2 Operation Route of Middle-and Long-Distance
Passenger Train {(2) (Year 1989)
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After  completion. . of: track. -elevation - of the. Central Line,

' hParghiyaﬁgan trains Wi}l_terﬁiﬁate at and start from Gambir Station.
(3) Factlities . =

Faciliﬁies for &aily ihspection,:water'supply, cleaning and washing
for pgssehger;'gar ‘will become necessary at Manggaral and Tanah

" Abang stabling yard.
3-3-4 Freight Train

At present four freight yards (Jakarta Gudang, Tanjungpriok Gudang,
Cipinéng,: Tahéh__Abang)  are terminals for freight trains. After con-
struction of New_ Jgkarta Station, Jékarta Gudang will be annexed -to

Tanjungpriok Gudang.
3-3-5 Car Depot

Depots in .JABOTABEK are Bukitduri (EC, DC),‘Jatinegara (DL), Tanéh‘Abang
(DL, DC), Jakarta (PC, EC) and Bogor (EC, DC). Depok depot (EC) will be
constructed im near future. Depok depot 1is wvery important depot for
eiectricirailcars. Bekasi (EC), Serpong (EC) and Tangerang subdepot.aie

now, planning and effective for rostering of EC,

Afte;rconstﬁuction of New Jakarta station, Jakarta depot cannot be used for
passgnger,car,and_electric tailcar. Jakarta depot will be moved to near
Tanjungprick or west side of Jakarta.

3-3-6 Number of Electric and Diesel Cars

The redqiréd.nﬁmber-of eléctrié'céfs and diesel cars by alternative are as
ghown in Table 3.3.6.1. -
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Table 3.3.6.1 Number -of Electric Railcars gnerieSel:Réilcarsf

Electric | Diesel Rallcar
Alternative Railcar Tng/L Bks/L-.i‘Total-gi
With - , e o
e . -Project| 408 | 23| 32. | 463
Year 1995 ' ESRINEY ISR, I
Without 400 23 32 455
Feeder _ .
Service With 200 40 | 753_ . “i:778 ]
Year 2005 - —
e Without | 676 - 40 |- .38 - 754.
Grade - Year 1998 | “With | 524 | 30 | 35 | 589
Seperation - - L ST S i a NI & ‘:; - BT
on E/L Year 2005 With 736 42 40 - 818 i .

3-4 Examination of Train Operation

3-4-1 Short Cut Line
(1) Necessity
Fig. 3.4.1.1 shows the track layout'nEar New Kampung'Bandén Station,
The Fastern Line and Jakarta Kota station are connected. Therefore
‘middle- and long-distance trains on the Eastern Line can run to
Jakarta Station. EC trains on the Eastern Iine do not run to

Jakarta Station.

=

C K2 Boagzn

7 . s . —~— —
Jakoria ¥oig = <
:;/6\’-"%" Kemoung o222 Ancat oo ;J
ﬁhyukarm

1 hianggo Besor

Rejewoli

'3 Ke mayoran

j{ Sewak Bescr
q

Fl Juanda

Fig. 3.4.1,1 Sketch Drawing at Kanmpung Bandan

322 -



“Fig,u3,4.1.2'shows the future plan near New Kampung Bandan Station,

._Ther_sﬁo;tfcut:;line- is planned to comnect Rajawali - Tanjungpriok

Line and New Jakarta - Tanjungpriok Line,

'New_Jakartd Station has one platform and two tracks for the Eastern

 ?,LiQe; and three platforms and six trééks. for the New Jakarta -

‘Tanjingpriok Line.

Purposes of the short-cut line are as Follows:

1) Before construction of New Jakarta Station

- b)

2)

a)

c)

@)

b

According to the present plan, wmiddle- and long-distance
train can not operate to Jakarta Kota Station after completion
of track.'elevation' of the Central Line, Because tracks in
Jakarta Kota Station that trains on the Central Line can use

are only two, and effective length of tracks is for elght cars.

Therefore long-distance trains have to be changed operation
route 'from_ the Central Line to the. Eéstern_ Line. Middle-
distance trains are terminated at Manggarai Station, but number

of long-distance trains on the Eastern Line increases.

.Electric railcar trains on the Eastern Line are not operated to

Jakarta Kota Station and long~-distance trains are operated to
Jakarta Kota Station. As Fig. 3.4,1:1, electric rallcar trains
and long-distance trains cross near New Kampung Bandan Statiom.

First purpose of the short-cut Jline is solution of level

_erossing,

After construction of New Jakarta Station

According to the present plan, track layout of New Jakarta
Station 1s as shown 1n Fig, 3.4.1.2,

.Néﬁ_Jakarta_Statidn have total six platforms and eleven tracks,

.but for the Eastetn Line one platform and .two tracks, One
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-platform- and ‘two'”tr&Cks”:arE'“ﬁOt'“éhdﬁghf*fOr‘ traing on the
- Eastern Line. This is second p'ii__rposé of the shoit-cit line,
Al Port Live Oepot

Hav .\ifpotl'; Line u

_ ollgsarosorta G\ oo
0“0 Angia | W .

Fig, 3.4.1.2 Relation Between. Each Project

. ‘. BT
-Hew CGiblnong Line H .

(2) "Examination of the short-ciit line-

In this report, the short-cut line is expected by following reasons:

1) The interference rate of level cros$ing at.New Kampung Bandan
Station is 39.6% in year 2005 (PMS ‘Report). “The criteria of

interference rate is described as follows:

40% or less  ~imem Pbésiﬁl"‘_e of ‘train control
40% - 607 - Pifficult of train control_

more than 60% -——-- "Impbss'iﬁl‘e of train control

Train operation is possible without the short-cut line until year
2005, | |

23} When New Jakarta Station is constructed, it is necessaiy to
investigate having more platforms and more tracks in New Jakarta

Station on the Eastern Line.

(3) Facilities
Fig. 3.4.1.3 shows the track layout of the short-cut line. The

short-cut line has two  confluence points éﬁd'_' two’ t:roS’é:_lng points,

Complete safety facilities are necessary for safe fféin”bi)g'ration.
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Jak

Tpk

Riw

Fig. 3.4.1.3 Short-Cut Line

3-4-2 Gradient of Track Elevation and Hauling Tonnage

_Cradient of the FEastern Line track elevation is planned at 12%.. Both
 sides of the elevated track curve on the grade track. ‘

The compensation‘gradient_with curve resistance 1s 12,6%., on both sides.

The  tractive effort of "PJKA Type cC-201 Diesel locomotive is 760t at
'36 km/h, gradient 12%.. Type BB304 is 590t under the same conditions.

At presént, maximhm tdﬁnége of passenger trains is 400t and mean tonnage of

fféight trains on the Eastern Lime is 560t.

There is no problem to operate these trains on the gradient track.

- 3=4~3 - Platforms of Pasar Senen Station’

Pagar Senen Station is the terminal station for middle- and long-distance
passéﬁger'traiﬁ and many trains start and arrive at this station,
Pasar”Senen;Statioﬁ”is“planned to have two tracks for departure/arrival of

long~distance train, one track for baggage handling, and two tracks for

JABOTABEK trains, a total of five tracks and three platforms.
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3-5 Rolling Stock Plan
3-5-1 The Basic Concept for Rolling Stock Planning

Tn JABOTABEK, middle~: anéT ioﬁg—distance “trains, whicﬁ include freight
trains, opefate on the same track as'cpmmpter frains. Thg”folling stock
for these trains -consists of electrié raiicars (ECs), diesel railcars
(DCs), diesel locomotives {(DLs), passenger cBaches (PCs), and ffeight cars
(FCs). B

Of the above-mentioned rolling stock, it is desirable to firstﬂétandafdize '
commuter railcars in respeCt.toQOpe:étion and ‘maintenance from an economic
viewpoint, since it this rolling stock that will probably bear a large por-
tion of the future transport -load.” It is therefofe:neceséary to ;suffi-
ciently examine and decide the future use of train types and to nake poiﬁt

by: point reassessments {see Table 3.5.1.1).

. Table 3.5.1.1 Present and Future Use of Train Types

Train type Present Future
Comﬁte_r ] : EC
DL+PC
Middle-distance | DC “.DC
DL+PC -4 DL+PC
EC (for electrified sections)
EL+PC - : L
Long-distance DL+PC/FC DL+PC/FC | |
EL+PC/FC (for electrified sections)

Taking the future use of rolling stock into consideration, with ECs as the
focus, the basic concepts for rolling:stock-in JABOTABEK -are as enumerated

below, . ..
{1) For commuter F¥ECs, ijudging from future track and operationalICOné

ditions, the present specifications are to serve as a basls for

additional cars.
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(2.

(3

%)
(5
(6)

3-5-2

(1)

(2)

1)

The . basic: dimensions . and performance . characteristics. of rolling
stock 1in JABOTABEK.are to.be standardized, making it possible to use

any car on any section,

The standa;dization of materials and equipment, .screw threads, and

electric equipment in accordance with the UIC, IS0, and IEC, respec-
tively,uarerfo.be promoted mainly for. the purpose of reducing or
restricting the dincrease  in maintenance work with the addition of

new car.

Present maintenance facilities and workshops are to be upgraded and

expanded to cope with additional cars.

New technologles are to be introduced to reduce rolling stock main-

- tenance costs and the increase in repairs. that occurs with aging.

The modernization: of accommodations, such as the interior design or
air-conditioning, is to be done by considering the changes.in the
lifestyle of the public.

FECs, PCs, and-some EC accommodations are being domestically produced
in: Indonesia. However, EC bodies that can be totally built in

Indonesia should be adopted.
An Example of Rolling Stock Standardization
General

An example of staﬁdardizing rolling stock, based on the fundamental
concepts of rolling stock planning outlined above, is set forth

below, -
Standardization

Standardization of basic railcar dimensions

a) Rolling stock gauge

The basic ralilcar dimensions, which are closely correlated with
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rolling stock-gaugé,lare'being-standardiﬁéd*for ECS;-DCs;”éﬁd‘PCs

1] éden:bélow. This‘work'wiil have to-continue,

- Length of car body: 20,000 mm
Width of car body: 2,990 mm

'.Distanpeffrom'rdbfitﬁrtop;offfail:' 3,700 ‘om- - -

‘Distance betwéen the centers of two bogies: 14,000 .mm

Distance between axles of a bogie: 2,200 mm

Distance from coupler center to top of rail: 10 Hm
775 - .

~15 mm

Easier boarding and alighting, as well aé"improving- passeriger

safety by making car and platform floors level-withJeach cher;

will have to be studied in the future, ConseQuehtly;-thé'ﬁecéSsi—

'ty of extending the upper:paft of the rqlling stock gaﬁgé and

b)

other related problems will also have to be studied.

Other dimensions

‘Basic car dimensions - based mainly on  track and IOpér&ting

conditions have almost been standardized for ECsy DCs, and PCs as

shown below.

— EC wheel diameter: 860 mwm (DC/PC:774 mm)
-~ Distance from floor of ECs/DCs
to top or rail: 1,202 mm (PCs:;1,000mm)
- Distance from deoor area of ECs/DCs
to top:of-rail: -1,000 mm
- EC/DC axle load N
(for max. loading conditiomn): 14,000 kg (PC:IZ,OOOkg)V"
- Minimum curve for ECs/DCs/PCs: 80 mm

The above-mentioned existing dimensions will be suitable for the
rolling stock of JABOTABEK in the future. As for sections to be
constructed for specfal use, the reduction of axle load or some

other measures will'be_considered.
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2)

3)

Standardization of basic car performance characteristics

The basic performance characteristics of EGCs, which play a leading
role in JABOTABEK, are as shown below:

—'Accéleratiéh:' 0.5 n/s
- =~ Deceleration (sérﬁice brake): 0.8 m/32
: (emergency brake): 1.0 m152
- e Maximum gpéed: <100 km/h '

The pérformance characteristics shown above are suitable for the
existing commuter ' trains in JABOTABEK, and will be sufficient for

even achleving a ‘3 minute headway.

'Accordingly;'the'intfbduction of future VVVF ECs with better accele-

ration and deceleration- than " the existing rheostatic controlling
ECS, which will produce an economlc effect by reducing the M/T ratio
{(e.g. 2M4T) and keeping performance identical with that existing EC
trains, should be studied.

“‘In the future, 4M4T VVVF trains with quick acceleration and decel-

“ eration, the same as the present EC train composition, can be used

for specific sections with very short headways.
The present adoption of an automatic brake system, which can be used
when cars of a train are the same or different (such as connecting

ECs and PCs) when there is a breakdown, will be continued in the

future.
Standardization of common parts for different kinds of rolling stock

Comuon pafts for différent kinds of rolling stock (i,e., ECs, DCs,

‘PCs, DLs, and FCs) should be standardized if possible. A few

‘examples of these common parts are listed below:

— Wheels énd axles

S Automatic tight 1ock couplers

- = Brake equipment
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)

5)

6)

Electric equipment. . . . .. . o

Accommodations

Instruments

Bearings

!

Springs

Gangway diaphragms
In the future, many cqmmonipa;tqkfotidifférent t&pes of ECs (1.,
commuter, middle-distance, and 1qhgfdistﬁncé ECs),;such.as traction

motors, wheels and axles, and pantographs, will have to be adopted.

UIC.standardizatiog of materials_and eqﬁipment

UIC {International Union. of Railways) standardization. of materials

and equipment will have to be promoteﬂ._

As for materials,. the sizes'and.kinds_of materials for steel should

comply with UIC Standards as much as possible.

- Regarding equipment, etc., those in compliance With_UIC~Stéﬁdards,

such as the gangway diaphragms, brake. performance characteristics,’

and rotating electrical machines will have to be increased. .

180 standardization of screw threads

Screw threads, bolts, studs, and nuts should be in compliance with
IS0 (International Organization for Standardization) Standards as
much as possible,

IEC standardization of electric equipment

The resistance and capacity”of:xesistors,‘gndrthe sta£1§ c;pacitancé
and rated voltage of condensers will be brought intolcoppliagcé with
JEC (International Electrotechnical Commilssion) Sténdards. '

The TEC rules for the characteristics and iatings:df»é}ecfric,equip—

ment for rolling stock (which are included. in the .UIC as well) will
be applied,. ' ' '
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7

(3)

a)

b)

c)

Intérchangeability_of equipment:

‘In principle, each plece of equipment will have the equality of

interchangeability. .

Taking the above. statement into consideration, declsions on whether

“or not to introduce noninterchangeable equipment will be decided by

. comparing the economic and. techmological factors.

The intrbdugtion_of new_eQuipmgnt_is.economicaliy_effective when its
introduction results in a greater savings (reduction in maintenance

and procurement costs) than the costs for new spare parts and main-

‘tenance machinery.

Here, "the reduction in costs" is proportional to the number of
equipment, while "the new expenses" are hardly related at all. It
is adeguate, therefore, to introduce new equipment only when the

quantity can produce an economic effect,
Elevating reliability and modernizations

To elevate the reliability of rallcars, new technologies will be
introduced to mainly reduce or restrict the increase in maintenance
wo:k, the:éﬁy maintenance costs, as the cars age. It is also impor-
tant when operating railﬁays to induce and secure passenger demand
by promoting railcar modernization in coordination with social

needs,

A few examples of raising the reliability and iImplementing the

modernization of ECs are as listed below:
Car bodies are left unpainted to facilltate maintenance work,

Bolsterless type of bogies are used to faeilitate maintenance work

and reduce weight.

A VVVF control system is installed to facilitate maintenance work

and decrease power consumption.

3-31



d)

e)

ROR

1)

a}
b)

c)

d)

e)

2)

Accommodations such as the interior: and * air<conditioning : are

modernized.

Devices such as ATS for operational safety are added. -

‘Railecar structures that facilitate domestic prbduétibﬁ

FCs, PCS, and the accomodations for ECs_Iare being domestically

produced in Indonésia. However, EC bodies that‘can'be'tofally buiit = -

“in the country should be adopted., -

An example of EC bodies that can facilitate'domeStic'producfion.is

as outlined below:

Car body

A structure that can be proceésed”and'asseﬁbled-easily, such as a

structure having many arc welded sections.

Materials that can be easily worked, such as those in stainless

steel selected for that purpose.

Structure simplification, such as Simpleiside door’ﬁockets;

Along with trying to curb distortions in welding, sections that
can be welded, despite'big érrors, using suitably Eﬁick steel

plates and approprlate roof coating methods, etc.

Adoption of many parts that can be easily worked, such as ordimary

pressed steel plates,
Car parts

Car equipment for facilitating local produéfion'will'bé“tonsidéred

based on the above ideas for car bodies.
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3-6 . Rblling}Stock Maintenanée:flan-

3-6-1

New EC Maintenance System

Considering:ﬁhe actual result of railcar'maintenance, future railcar struc-

tﬁre, and impfbvément_plans for rallcar maintenanée faciiities, the under-

lying'cancepts.fof a new EC malntenance system, with mainly the purﬁose of

reducing maintenance work, are as follows:

The new -EC maintenance 'system wili' be based on the maintenance

- gystem proposed in'the-Master Plan (JICA, 1981).

2)

(3)

The names of inspesctlons at workshops will be changed to reflect the

type of maintenance.-

To equalize the work volume of different types. of inspections in

- workshops, an jonspection that combines the general overhaul and

(&)

(5)

(6)

.'semi-overhaul .inspections 1s to be adopted.

To suppress the inerease in dead-head time that will accompany the

future growth in railcars, the daily inspection of a rallcar is to

be péfformed at a station:yard on its respective 1line of operation.
Judging from actual condition of bogies that are now being used,
bogie inspections are to be abolished after the completion of the

2nd stage of the improvement work for Manggarai workshop.

To facilitate the maﬁagement of railcar operation, inspection cycles

" will be based on time intervals only, given the following precon-

a):

b)Y

.ditions:

_ The - running kilometerage of each raflcar will be roughly
. equalized. o

The avérage daily running kiloﬁeterage of a rallcar 1s assumed
hereafter to be 400 km.
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&)

9

b)

3-6-2

(1)

1)

a)

b}

<y

d)

Judging from the actual use of railcars'énd the condition of ﬁafts,.
as well as the inspecfidn.cyblés df"failcérsTin’dfhéricouhtiiés:With
structures similar to those in JABOTABEK, inépection_intervals-Will
bé prolonged as stated below:

Inspection: intervals in the new maintenance system will be made 50

 -percent 1onger than the. existing intervals. el T
The lengthening - of . intervals will‘ be". adopted along with the
abolishment of the bogie inspection.

- Taking . into account -the —simplification,ﬂ~interva].:lengthéning ~and

review of the existing inspection system méntioned above, an-example

of the new system is as shown in Téble_3.6.l.1."

An Example of Improvement Work for Manggarai Workshop

Qutline of improvement plan for Manggarai Workshop

To upgrade the capacity and quality of ‘the Manggarai Wbrkshop, the

Ist stage improvement work is now being implemented
In this-conneétibn,.in order to cope with the inépectioﬁs;fot the
rapidly increasing “ECs, an example of the 2nd stage improvement work

for the workshop is given below.

Preconditions of improvement work

Priority is given to investment for improving and eipanding the EC

maintenance facilities.
The existing PC maintenance facilities will be partially upgraded.

For DCs; only incidental inspections . will be. carried out, ‘exclud-

ing engine and converter work.

The manufacturing of  spare ‘parts, such 'as the brake blocks and

bogie springs, will be continued,
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;-2) ~ReductiOn of EC-inspéction time

An 1ntegréted bogie, wheel and axle, and traction motor shop.will be

built to reduce the EC maintenance work and thereby the inspection

time,

Table 3.6.1.,1

Types, Contents, Intervals and Places
N in_Charge of EC Inspections

Types

Contents

Inspection cycle

Intervals

Running
kilometerage

Places

in

charge

-] General

overhaul

Ingpection conducted compre-

‘hensively by dismantling each

component at prescribed inter-
vals dependlng oh the state of
use: of ‘an-EC.: o

- B years.

- or less

Hork-
shop

Semi-
overhaul

inspectionfconducféd'atﬁbre—'

-seribed intervals by dismanti-

ing specified principal parts
depending on the condition of
principal equipment such as
traction motors, hogies, run—
ning gears, brake equipment,
current collectors, auxiliary
motors, relays, contaciors,
couplers, instruments, ete.

3 years
or less

Fork-
shop

Honthly
inspection

Inspection conducted at pre~

seribed intervals depending

on the state of pantographs,
high tension circuits, main
cireuit system, rotating
machines, door operation
devices, brake equipment,
bogies, running gears, instru-
ments, ete., in their installed
state.

90 days
or less

Depot

Daiif
inspection

Surface inspection conducted
to replace worn parts and
check the state of wear and
movement of pantographs, door'
operating devices, interior -
equipment, bogies, running
gears, GOUpilng dev1ces. etc,

72 hours
or less

Depot,
yard

lncidéntal
inspection

Inspection conducted whenever
the need arlises.

As requir-
ed

Hork-
shop,
depot
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Ca)
b)

3

' To prevent an increase in the time needed. for FEC -‘perlodical: in-
spections, some of the ingspection methods indicated below will be
adopted, o '

A method that combines the general overhaul and semi~overhaul in-

spections,

_ Incidental inspections will be carried out sepérately from over-

haul wofk.

Prolongation of inspection intervals

Assuming that facilitles for bogie maihtenance 7pléy _an;,imﬁérfént

_4)

5)

a)

part in railcar repairs, their imbrbﬁément éh@ﬁld*fesuit'in féﬁer
inspections, méaning thaf the iﬁtervai beﬁwéen:inspéﬁﬁions will be
50 percent longer than at present'anﬁ the bogle inspéctioﬁ'will be
abolished. . ‘ ' DR

Flexibility for future planning chahéés

EC maintenance facilities willfbé.coﬁétfuéte& t6fﬁave flexibility

for future planning changes.

As for PC faciiities, only the ‘existing ones will*be'improved, since
the 10ng»term plans are still 'unclear‘ aS-'of 7ﬁﬁis;‘time. In the
future, the layout of PC maintenance facilities will be reviewed and

‘expanded if necessary.
Scale of workshop
EC inspeétion capacity (for the year'ZﬂOS)

~ Maximum EC oVarhauiicapacify:  250fper_year;;
- Maximum number of ECs;aséigned: -750
- Number of ECs that can bé7éﬁdommédaféd:r.' |
in the car body shoﬁ: ié o R

- Days required'fof car bbdy'mainteﬁaﬁp¢i 9. _



L f Actﬁé1,waking'da9s: 250 per year
- Work~£luétuation factor: 0.75
= Inspection cycle: every 3 years

b) PC inspection capacity

-~ Maximum PC overhaul capacity: 320 per year

. < Maximum number of PCs assigned: 900
6) Improvemeht work outline.
a) = Facilities for EC maintenance work to be constructed or upgraded.,
-'An.integratéd bogie; wheel and axle, and traction motor shop to
be constructed.
- Car body ShoP to be upgraded.
— Machinery to be installed, etc.
B) PC_maintenance facilities to be upgraded.
- PC initial and final check pits to be constructed, etc.
- ¢)  BC incidental inspectfon tracks to be laid, etec.
{2) Main content of improvement work
An example of the contents of the 2nd stage improvement work for
Manggarai Workshop, based on an outline of the above-mentioned work-

shop Improvement plan is as follows:

1) - The present method "of moving car bodies with dummy bogles will be

continuéd,

2) An iﬁtegrated bogie, wheel and axle, and traction motor shop will be

“eonstructed,
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a)

)

c)

3)

a}

b)

4)

a)

b)

5)

a)

b)

An integrated bogie, wheel and axle, and: - traction. motor’ shop,
adjoining the 1ift and mount shop, will.be constructed. The prox-
imity of these shops will result in a much. smoother. EC maintenanéé

work flow.

Both EC and PC bogies will be repalred at the'iﬁtegréted shop

- Bogies will be moved with-a bogie tfaversex-thét.will be installed

at the shop.

Upgrading of car body repair shop

The existing car body repair shop will be expanded and upgraded,
and the existing bogie shop will be turned3into:an-additiona1 car
body repair shdp, so that the number of EC fepair tracks will be

increased from 5 to 10.

A part of the new car body shop will be used for the prefinishing
work that precedes the painting work,

new equipment shop

The existing,machine'maintenance shop.will be: turned into a new

equipment shop,
Some of the small parts on the ECs and PCs, such as electrie,
brake, and car body parts, which do mot need crames, will be in-
spected and repaired at this shop, -

Others
Additlonal dvummy bogies will be procured to_cope with the increas—
ing maintenance work from additiomal railcars.
New plts for the exclusive use of PC initial and' final- check work

will be installed 1n order to separate this work from that for
ECs, resulting in the EC work flow being vastly improved.
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