According to thel:ptéééﬁt:=plan;;qultraekf?élévatioh son. the Central Line,
beginning.point of'track.élevation ih Jakarﬁa station,yard is néaﬁe;-than the
JICA Study Report (Feasibility Sthdy_on Track Elevation bf'Central Line,-1982)
and arrived tracks of the‘Cehﬁﬁal Line at ﬁékarﬁa station ageﬂbnly.twd'tracks
(No. 11 and 12) which are assigned for commutex frain gxciusively. {Refer to
5-3-1 (3) 7) ¢)) . L L ' '

Consequently, the long-distance train andISOme'6f'middle—disténce;train.on_the
Central Line should be transferred to the Eastern Line or terminate at

Manggarai stationi -

Also, for loop operation, it-will:be-neceSsary.tbnstandardiZQ the~systems,
thus old mechanical signalling of the Bastern énd_Westein Lines will_have t¢
_be.replaced with automatic:signalling,Vand'it will be - necessary. to electrify

and install automatic signalling on the Bekasi Line.

To achieve headways.of 6 minpﬁes_on;thé‘Centraleine and_lu-hinutes"dn;the
Extended Lbop Line, pkojeéts at least up:-tb‘-the_'option'-?b“,-aré_ reguired.
However, in dbnéideration of the financial conditibn. of In&onesia, both'
committed. projects and "on-going" projects will be taken in dption‘ﬁa,ﬁ and
the economic priorities of the options "a® and "b" will be cqmpaied with'eadh

other,
5-2-1 T;ansbortétion Plan
(1) Option “a" transportation plan
l} Train operation routes

Fig. 5.2.1.1 shows the planned train operation routes for options. "a"

and "b.,"

. They are the same as present :operation - routes, . except . for the
following. : '
a) At present, the some -of the trains on - the Serpong and 'Tahgerangi

Lines are operated to Jakarta, but in the Future the trains will be



A-limited-to-Tanahabang and Duri, This is to: increase the number of
‘trains- on - the ' Western Line: and :to avoid switchback at New

Kampungbandan.

“h) - To connect the.Western and Bastern Lines to Jakarta, electric cars
will be.operatedfbetween-Jakarta and Tanjungpriok. Electric cars

e wi;l also bé-operatéd between Tanjungpriok and Kemayoran.

Kpb Tpk

(1} JABQTABEK Train Kpb

" . () Boo
“{2) Middle and long Distance Passenger Trains, Coal Freight Trains

Fig. 5.2.1,1 Train Operation Route (a Option, b Option}
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¢) wWhen “the Central Line is elevated, the‘1ong—diStanceftfainé_will-be‘.-

- d)

2)

.operated on.the Eastern Line,.the middle-distance trains will be

operatéd to Manggarai;

Coal freight trains wlll=c0ntinue,té,operate,from on - the  Serpong
Lhine to Bekasi.  However, as demand increases, the number of trains

will be reduced but the length of the ‘trains will be increased;
Restrictions in facilities

Ooption "a" was planned with the assumption that ﬁhé_foilcwing facility ‘
improvements {concerning train operation) will be -completed in 1992,
and that except for tHESe, no other improvéments will be made before
2005, | | p |

o Track elevation and Adtoﬁatic signalling on C/L {(Kota-Mri}

o Automatic signallihg‘on?E/L '

o Automatic signalling oﬂ'W/L

o Elecirification and Aufqmatic signallingyon“Serpong Line (including

_ Srp. Sub-depot) | L .

o Electrification and ‘Automatic signalling on Bekagi Line (inéiuding
Bks. Sub-depot) '

o Double tracking, Electrification and Automatic Signalling on C/Z
(Mx 1-Dp) : "

o0 Automatic signalling fbr single tracﬁ on C/L {Dp~Boo}

o Improvement of Kampungbandan Station

o Establishment of the Train Operating System

Under Option "a", -all_uiines in  the JABOTABER Area will have
automatic signalling, e#&ebt the Tangerang Line, Ianjungp:idk Line
and Tanjungpriok—ﬁgﬁay§raﬁ-branch of the Eastern.Line, which will
result in reductiohs in headway, and travel time and improvements in

the safety of train operation.



‘3Fﬁrthérmoref"whén-all‘ofhthe lines except the Tangerang Line are

électtifieﬂ*éhdfthe:SeEpohg'and Bekasi Bub-depots are éompleted, it

C Wil be possible to commonly operate electric cars thus efficiency

a)

by

ffﬁiilﬂbe“ehhanced'by'the rational use and operation of electric cars.

The track elevation of the Central Line (Kota-Mri) will be effective

inﬁthe'elimination‘of railway :crossing accidents and .in ensuring
punctual operation.

Also;rlcbmpletiOn; of . the ' Train:.Operation System will be very

_effective -in -restoring mnormal .operation a short time after an

emergency and in ensuring punctual opération."
This is an_indispensable system for minimizing the effect which the
delay of middle and long distance trains would cause to the punctual

operation of JABOTABEK trains.

Compared .with  option. *b,* Option - “a* will be subject to the

following- facility restrictions with respect to train operation,

- The ‘numbef of'eiectric cars will be limited to 164 in both 1992 and

2005.
Central and Western Lines will not bhave grade separations in

Mahggékai,Station.

o Tangerang Line will not have automatic signalling.
o ImpgovementS'{énd step) in the Manggarai Workshop will not made.

o DepoK ‘Depot: will not be constructed.

Restriction in number of electric cars

-Under “option "a", new .electric car ‘construction will be limited to

44, Thus, including the 120 cars now in use, the total number of

electric cars ﬁill ‘be - limited - to  l64. - fhis is the severest

restriction for traffic demand.
Level croésihgs in Manggarai Station

In Manggarai Station, the Central ‘Line trains and Western Line

trains are crossing each other.

_Option Pbﬁ allows for grade separation while option "a" does not.
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c)

d)-

e)

If level c;oééings-remain;=onﬁthé»CentralﬁLine:andﬂﬁheéwéétefn_Line;

_ train operation will not be possible: with headway below 8 minutes on
both' lines..: -But in ‘the dase -6f .a option,,'train' headway of the
Central Line and the Western Lihe are STMOEE . than 8. ‘minutes,; becaﬁSe
the number of electric cats is limlted to 164,

rrangerangrbine‘remaining,uhder}the present’ blocking:system

If automatic signalling . were introduded;on:the:Tangeraﬁg Line,_the'
minimum: single ‘track headway would be reduced tdvIS:minutes. Under

the present blocking system;'29;minutés,lié thg_minimum:headway.

‘Manggarai Workshop:.

The se&ond stép for 1mprovement of the Manggara1 Wdrkshoﬁ is

excluded, thus the inspection and repalr capaCLty is low, and larger
: hlgher number of spare electric cars are- necessary.,» S

Under Option "a", 16% of used cars are kept - 1n reserve to replace'
. those in inspection and.repair. . In Ry~1,.-2 or .-3, Option "h," the

reserve rate is 13%.
Depok Depot

According to Option faﬂf 'sub-depp;sr.of_ Qlegﬁricgfqaps should be
installed at Serpong and. Bekasi,. to improve-ahd the use efficiency

of electric cars.

Because, Depok Depot can not be used, monthly checks must be-madé at

Bukitduri Depot. Then, the car use efficiency decreases -accordingly.
Demand forecasts and transportation.capaéity

Wwith the reserve rate set at 16%, as described above, the usable
number of cars among the 164 total :is. 140. .Table 5.2.1.1 shows the .
number of cars on each line and the resuiting capacity of each-iine

relative to - total demand.



_”The.ueledtrip‘_car trains _afe composed of 4 car. units, and the
proportion of tpgnsPortatioﬁ capacity relative to demand varies from

'_line to line, but it is generally about 50%.

Table 5.2.1.1 Option "a" Transportation Capacity (1992)

C . Do e Humber of | * Number of Transporation
Ligses . | ‘Sections Electric Cars per Capacity/Demand
o ' Cars Used Train (%)
Gemtral - | Jak-Dp [ | 8 . 48.6
Line - : 72 .
“"Dp -~ Boo 8 55.3
Eastern, ~ Du-New Kpb- _ _ 45.2
' Western, N - Pgse=Jng :
Bekasi 52 8 and 4
Line: .- : Du-Mri-Jng : 60.1
IR -BKs
Serpong Thb —'Srb .12 4 55.5
Line _-
Tanjungpriok, - Jak - TpK 4 36.7
Eastern . _ ' 4 '
 Branch ‘TpK - Kmo 4 27.3
Line '

4) Comparison of the service levels of Options "a" and "b*

- Table  5.2.1.2 compares the héadways of Option "a" in 1992 and 2005
with _thosé- of Option “b“. Tthe urban railway, réquires a maximuam
headwaj 6f;30 mindtes in ordér to nmét tbé minimum. service level.
Under‘OptiOn "b* headways are barely within this limit, and ander

‘Option "a" in some sections this limit is exceeded.




Thé Jloop operation's travel time will be greatly reduced because the 
ptesent’ switchback oPeratlon ‘at - Kampungbandan ‘and’” Jakarta Statlons'
will be resolved . with the construction of the  New *Kampungbandan

Btation.

Reductlon of travel tlme ‘on the Central Line results from double
.,tracklng and _automatlc 51gn3111ng _betWeen Manggaral and Depok

Although, track elevatlon between Jakarta ‘and Manggaraz will not
provide large.. Leduct10n¢_ in travel time, . stopplng oK - slow1ng at
cr0551ngs w1ll no’ longer be necessary, and cr0551ng a001dents w111 be

‘eliminated.

Table 5.2.1.2 Headways of Optibhs val énd "t

(Unit: Minuté;“sécond).

. U R 1992 . . 2005 -
Lines Qperatiag | Car Types - : —
Sections 4 a b a iy b
Jak - Dp EC 16'40" | 8'30" | 16'40" |- 430"
Central Line HE— - - e
Dp ~ Boo - EC - | 'es'20" | -30% - cfoestzon |25t - )
Western and | Du - New Kpb — EC . ]-32'20™ | 127 327207 10"
Eastern Pse — Jng ) o : S
Line — e
Du — Mri - ~ EC 16'20" { 10" 16'20" [ 5 -
Jng — Bks
Serpong Thh - Srp EC | -28ta0" | 18! 28'40" | 16!
Line : . .
Tangerang Du - Tng BC . 29¢ - 24° 291 “{ 20'
Line : o
Taﬂjungpriok “Jak - Tpk 7 - ‘EC 124 300 124¢ -fo25!
Line_ ‘ : EE I SR
Eastern Tpk = Kmo -*- -  EC o 124° 30" 12&'-5 20"
Line

Note: (1) Under Opt1on flg " the number of electric cars would be limited
to 164 in both 1992 apd 2005.
Under Option '"b," the number of electric cars would be
commensurate with demand. C - )

{2) The headway between Jak-Dp’ on the Central Line is representatlve
of the average headway for tralns runnlng between Jak~Dp " and
Jak-Boo. The headway of Du-Mri-Jng-Bks is represeatative of all
trains operating between Du~Bks and on the Loop Line.
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Option "b* ‘transporfation Plan

1

Train operation- routes

The train 6peratien routese of option b are identical to those of

" option as is shown in Fig.5.2.1.1.

e

Restrictions in facilities

rable 5.2.1.3 shows the facility impfoﬁements which are closely

"eonneeﬁed with train'operatibn; for each alternative. Option b calls

'for the followlng 1mprovements in 1992, in addition to those optlon a:

.'-(No fa0111ty 1mprovements are planned for the perlod between 1992 and -

a)

2005.) -
- Grade ‘separation at Manggaral Station
- Automatlc 51gna111ng on Tangerand Line (1nclud1ng Tng Sub-Depot)

—.Constructlon of Depok Depot

The grade separatlon at Manggara1 Station is essential for coping w1th

the future 1ncreases 1n transportatlon demand.

Installation of automatic signalling on the Tangerang Line along with

constxuction of new stations will shorten the minimum train headway

.under the net shaped dlagram from 2% m1nute5 under the current block

'system to 15 mlnutes. ~ Since a . sub-depot is to be constructed at

Tangerang, under this project, the efficiency of car operations can be
raisedrby~iﬁspecting and repairing cars at the sub-depot.

Depok Depot is an essentlal facility for inspecting the  trains and

'repalrlng them in good COﬂdlthﬂ. On the other hand, option b has the

'_follow1ng fa0111ty 11m1tat10ns.

- The Serpong Line is single track

ﬁé'Thé'Téhgéraﬁg'Line'is single track and is not electrified.

The Serpong Line is single-tracked

1f the single-tracked Serpong Line is electrified and an automatic

_signalling'system is installed, the minimum train headway under the
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Table 5.2.1.3 Facillty Improvements Classified by Alternatives
(Related to train opexatlon) T .

Improvement item

Year 1992,

2005

Year 2005 = -

a

Ry 3

Automatic signalling on E/L

Automatic signalling on W/L

follk

Electrification and Automatic
signalling on Serpong Line
{including Srp Sub-Depot} -

KElectfificétioﬁ aﬁafAﬁﬁémﬁtié
signalling on Bekasi Line
{including Bks Sub-Depot) _

0|0

olojo:

Double tracking, Electrific-
ation, and Automatic signalling
on C/L (Mri-Dyp)

Automatic signalling for single
track on C/L (Mri~Boo) = '

Improvement of Kampungﬁandan
Station

Establishment of'TréinkOpéraEiﬁg”'
System

oojojolololol.

Grade separation at Manggarai
Station

Automatic signalling on Tangerang Line
{including Tnyg Sub-Depot)

Construction of Depok Depot

elslie Q olo o

Double trécking,5Eleétrificétion
and Automatic sighalling .ou C/L
{Dp—Boo) o :

Relocation of Kota—-Station

Construction of Car-depot in
relation to Kota—Station

Electrification on Tangerang Line

Double tracking of Serpong Line

(::)(:iD(::)(i:) (:j)j?(:iD C::j -t::) ft::}' (::>;'(::?§ 1<::j_.;;(::> i .;t::): ?_(::)éj iz

Construction of Cibinong Line

o/e oleloNe] ele)c]lelle]lclfoltolNeRNe
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het shaﬁed‘diegtéﬁ'wiii be 15 minutes as stated above.

_Table 5 2 1.4 shows the headway and the number of cars per traln on
:the Serpong Line durlng peak hours which were determlned from the
l'results of the demand forecast. It is assumed that the load factor
;inll be about 200%. } ‘

_ T§p1e 3,2,l;4 Train Heedwa§ on fhe Seipong Line_during Peak Hours

. 8ection,] . - . Thb-Srp (EC) .. .- Thb~RK (DC)
Car Type ; _
Alter= : Headway (minute)| Number | Headway Number ‘Combind headway
native of cars| (minute) of cars of (EC)+(DC)
per per {minute)
_train train

a. . 28.7. ¢ [+ 4 60 | 2 19.4
1992 ' : :

b 18 - : 4 60 2 13.9

a 28.7 .4 60 2 19.4
2005 — - -

b 16 -] 8 60 . 2 . 12.6

According to the traﬁs?ortation plan, on the Serpong Line EC trains
will_be'operated between Thb and Srp and DC trains between Thb and
Rk. Since the demand for DC trains is small, 2-car trains operating

with a 60 minute headway will be sufficient.

AS Table 5.2.1.4 shows; however, the combined headway ©of EC and DC
trainsiwill be:shbrtet than 15 minutes under Option b in 1992 and in
ideS. Undef‘option b in 1992, the combined headway will become 22.5

mlnutes 1f the number of EC cars 1s 1ncreased to 8 and the EC car
headway is increased to’ 36: minutes. Therefore, the operation of

hoth -EC and:DC'traxns can be extended to Tanababang. = However, the
headway of EC trains should not exceed 30 minutes from a commercial
standpoint. Therefore, it will be necessary to stop trains, with
':low ridership, from operating beyond :Serpong,_ which will compel

' passerigers to transfer to EC trains and cause rider dissatisfaction,
__Under 09t10n ay the comblned headway of EC and BC tralns will he .
19.4 mlnutes in both 1992 and 2005. ' L

This is because the number of electrlc rallcars is 11m1ted to 164,

5=~11 .




b)

Passenger (1,000 persomns)

The Tangerang Line is single track and is not electrified
_'Installatlon of automatlc 51gna111n9 on the Tangerang Line will
'shorten the mlnlmum headway under the net Shaped dlagram to 15
mlnutes. Thls does not pxesent ' a problem because .when
transportation demand will be the-greatest, the headway will be 20
minutes and DC trains will consist of § cars under 0pt10n b in 2005.
However, this w111 be the only sectlon that uses DC ‘in JABOTABEK.-
Therefore, it cannot share cars ‘with- the other sections, whlch is a
negative factor. ’
48
e 44,8 __— 44.8
40
361
32-
. b b
28
247
201
161
12 1
' 10,3 )
s{ 8.1 o 9.0 8.5
: 6.2 . b b
2.1 2.3 N T s
- I a : : I a [l | a
o L : o . ) .a.

"Section -  Jak-Dp - Dp-Boo - BKs—JIng-Thb- Thb~Srp =~ Du-Tng
: New Kpb~Pse— e
o - Ce dng LA
N NS N/
" Central Line - -Westefn,_ﬂ _ SerpoﬂsflTangerang
' Eastern, Line = Line.

Fig.

Beka31 Lines

5.2.1.2 Maxlmum Transportatxon Capac1ty of "a® and "b“ Option

(Peak one hour, one way, l 000 persons}
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3)

Z,Fig.ﬁ

" and ‘b as

Demand Forecast and Transportation Capacity

“determined by the-

facility 1limitations.

5;2:1;2 shows the maximum transportation capacities of options a

The magimum

" granspottation® capacity in one hour and one way is given. in units of

4)

1,000 passengers.

Service Levei of Option "b"

:.As Table 5 2 l 2 shows, the traln headway of the Central L1ne (Jak -

.Dp) durlng a mornlng peak hour will he 8 minutes and 30 seconds in

1992 and 4 minutes and 30 seconds in 2005.

The headway of Du - Mri -

Bks-on the Loop Line will be 10 minutes in 1992 and 5 mlnutes in 2005,

The travel tlmes under option “b".are almost the same as under option

"aY asis shown in Fig. 5.2.1.3.
Travel Time (minutes)
0 20 40 60 80 100 120
T L T T T T T T 13 T T T T
Central line }989 J
{Jak~Boo} a
: - b
Eastern, ~
Hestern,. 4
: 1989 J
Bekasi Line
: ; N
(/Bek—JngﬂThb
~New Kpb-Pse b
~Jng
1939 -
Serpong Line
a
{Thb-Stp)
b -
“
4
1989
Tangerang Line e
(bu-Tang} ' 8 |
0]
L —

Fig. 5.2.1.3
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Travel Time of the Present, a Option and b Option



5-2-2 Feeder Service

There: are two alternatlve railway 1mprovement pro;ects for-. enhanclng urban
transportatlon serv1ce, one of which w1ll be.. completed by 1992. The two
projects. optlons "a" and "b" which alm to 1mprove passenger servlce facilities

are listed below.

Option "a"
- Track elevation and automatic 51gna111ng of C/L (Kotaqul)
- Electriflcatlon and automatlc 51gna111ng on the Bek331 line

- Double tracklng, electriflcatlon and automatlc signallxng of C/L (Mrleco)

Optlon “b"

- Grade separation at Maggara1 Statlcn f_-:

The above-mentioned will include the ccnstructlon of a car park and spaCe for
pedestrlans though the utlllzatlcn of the remaineder of PJKA s rlght of way.
However, the scheme for integration of railway and bus transportation was not
addressed in these projects with the'exception of the'Gambir-Sfaticn-ITackr
Elévation Project and'the.Manggarei Grade Separation Project. Thls is because
the de51gn team was only concerned with 1ncrea51ng rallway transpcrtatlon
capacity. A comparison of the reduction of ;ranefer time resulting from the

implementation of oﬁtion "a" or "b" is shown in Appendix 4-2.
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5-2-3 Facility Plan

(1) Option "a" .

i-The -6bjecfives and the particulars of the projects included in the

fbptidn""a"vére“shown in the following Table 5.2.3.1,

i .. Table 5.2.3.1 Project Items for Option "a"

;'Projéct~1tem

Objectives

particulars :

1. Track elevation-énd :
Automati¢ Signalling -

of C/L: (Kota = Mri)

1)

2y

3)

4)

5}
6

7}

8)

Increase in the number

of trains
Increased speed
Increment in punctuality

‘Improving operational

safety
Personnel reduction

"Easing road traffic

congestion

Eliminating crossing
accidents '
Effective use Of space
under ‘elevated track

1) Track elevation

2) Automatic signalling

3} Improvement of
station facilities
and station plaza

4) Related projects

2. Automatic Signalling
on E/I

3. Automatic Signalling
on W/L

1)
2}
3)
4)

5)

6)

Loop operation
Train increase

_Speed—up_

Improving operational
safety

Reduction of block
sections

‘Reduction of signal

handling time

1} Automatic signalling

4. Electrification and

~“Automatic: Signalling -

. on - Serpong Ling:
{including Srp.Sub-
Depot) - o

2)
3}

4)
5)

6)

7)

Train increase
Speed-up

Improving operational
safety

Personnel reduction
Improving efficiency

“of car operation

Reducing car maintenance
costs

Improving energy
efficiency

1) Electrification of
Tanahabang-Serpong

2) Installation of
automatic signalling
on the Tanahabang—
Serpong section

3) Improvement of

platforms and
station buildings

4} Installation of
sub-~depots
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Project Item

Objectives

-.Particﬁiars

5. ﬁlectrification and
Automatic Signalling

1) Extended loop operationj;

and

1)

S

Electrif;daﬁiéﬂ'of
Jatinegara~Bekasi

on Bekasi Line Same objectives as in Installation of
(including BKS, Sub— item "4" avtomatic signalllng
bDepot}- : oo “..‘on - the: Jatinegara—
_ _]Beka31 sectlon
''3) Improvement’ of
platforms and
‘station buildings
4) Installation of
“-sub~depots
6. Double tracking, - | 1) Large increase in the 1) Double tracking of
Electrification and . number of traing; and . Manggarai=Dépok -
Auntomatic Signalling ‘Bame objectives as in 2) Installation: of
on C/L. (Mri - Dp) “Item "4% - -automatic¢isignalling
N : _-on the Manggarai-
Depok ‘section ..
3) Improvement of -
‘platforms and
station buildings
7. Automatic Signalling 1} Increase in number of - 1) Automatic signalling
for Single track on trains 2) Improvement of plat-
C/L (Mri - Dp) 2) Speed-up . : forms and track
3) Improv1ng operatlonal facilities
. safety L :
4) Reduction of block
sections o
5) Reduction of signal
handling-times
8. Improvement of 1) Eliminating shuttle 1) Western Line train:
Rampungbandan operation operation extended
Station 2} Realization of loop to Tanjungpriock
operation : with turnback at
3) Improvement of passenger Kampungbandan
services Station discontinu- -
ed
2) To connect Western

and Eastern Lines

with each other, a

shorter. connectlng

line will bhe -

‘constructed ngar

Kampungbandan
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Project Ttem

Cbjectives

Particulars

3).

Kampungbandan
Station will be
improved to

* accomodate ‘Western

4)

Line trains.

Bastern Line trains
will stop at the

new station ang
operate to the
Jakarta Kota Station
In addition to the
above station .
improvements, other
related passenger
facilities will be
improved such as
transfer facilities..

Construction of

9. Improvement of 1) 1) Station plaza will
feeder service : Station Plaza be created through
" {station plaza the effective use
included -in ‘No,l, present railway land
o NGY5; No.i6) ! - for improvement in
o : feeder services for
passengers -
10. Establishment of 1) Quick recovery from 1) Construction of a
‘Train Operating emergencies’ Train Operating
~ Bystem 2) TInprovement in Center ’
punctuality’ 2) Establishment of
: telecommunication
network '
11. Rolling Stock 1) Answering to increas-

ing demand -
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(2) Op_tic'm “’b_"

-The objects and. partlculars of the projects included in option “b" are
,ae shown in the follow1ng Table 5.2. 3 2. ' o

'ee?able 5.2.3.2 Project Itéms for Option "b"

Prbject.ltem

Objectives

' Partieuiare

Grade separation of |

12. Grade separation at 1) Train increase through 1)
Manggara1 Station | resolution of level Western and Central;
. crossing of tracks" Lines " .. .. '
2) Speed~up 2) Improvement of
3) Improving operatlonal station buildings
safety - -and passenger
4) Improving passenger _ ,fa0111t1es o
services - ' 3) Installation of -
free passage
13. Automatic Signalling |1} Train increase _lluaﬁtpmetle ,gnalllng
on.Tangerang Line 2) Speed-up- ~ of Duri-Tahgerang
{including Tng.Sub— 3) Improving operational 2) Installation of sub-
Depot) - safety depot o
4) Reduction of block C o
. sections. _ :
5} Reductlon of. 51gna1
handling time
14. Improvement of 1) Train increase . 1} Increa51ng helght
Passenger handling Reduction of on/off time and width of plat-
facilities, and resolution of level forms - .
{Ung, Pse, Thb) crossing . 2) Installatlon .of
2) Improv1ng passenger overbrldges
setrvices 3) Change.of track
layout
15. Investment of 1) Answering to increas- 1) Expansion and
Manggarai Workshop ing cars modernization of
(Znd Step) 2) Reducing the number of facilities
days required for
inspection and the
prolongation of
-inspection cycles
16. Construction of 1) Answering to increasing 1) Installation of
Depok Depot cars : car-depot.
Bikitduri and Jakarta Kota '
.Depots in shortage in '
accommodatlng capacity
17. Rolling Stock 1) Answering to 1ncrea51ng

demand
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5-2-4

(1)

1)

2)

Selection of a, b Option
Economic ahalysis of option b
Objective

-The”objective‘of an'ecOnomic.analysis is to'eVéluéte a viability of
.the‘said prbject from an economic view point. The methodology adopted
" in this  study is the ‘“with-without" analysis. It evaluates the
viability of_the.project.comparing with the "without" situwation. In

this case "with" case is "b" and “"without" case is “a".

The projects Iincluded in Option b railway investment plan are as

Follows;

- Grade separation at'Maﬁggarai station

— Automatic &lgnaling on Tangerang Line

- Improvement of passenger handling facilities
- Investment of Manggarai workshop (2nd step)

- Construction of Depok depot

Increase of necessary number of rolling stocks
Evaluation criteria

The evaluation criteria adopted in this study is "Economic Internal
Rate of Return (EIRR)"™ which is considered to be the most preferable
criteria- in project evaluation. The EIRR is a discount rate which
makes total amount of net benefit in present vélue, which are
generated throhgh the execution of the project, to be zero. The EIRR

satisfies the following equation, in other words.

(Amount of Net Benefit in i-th year)
pon - -0

(1+EIRR) *
[




3) Preconditions of the analysis

a) Project life . S
Twenty years from the completion of option "bY

b) Pricing date
Prices of April 1989

¢) Forelgn exchange rate

1 US dollar = 1758 Indonesian Rgéiahs
4) Economic cost of option "p"
a) Cohstruction cost
The economic cost-qf option "b" is derived;frbm the construction

cost (in terms of financial cost) shown in Table 5.2.4.1 through a

procedure described below.
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b)

- Foreign Portion

;The;'ihéoﬁeeienj=£ek:'regﬁletioﬁel'exempti”iﬁpbrti1taxée : ﬁ"'raiiway
equipment and - rallway “congtruction materials.'**‘Th' - foreign
exchange rate - is determined through the floatlng exehange rate

5-system. Then the economlc cost on. forelgn portion of railway

constructlon is considered to be equal to flnan01al cost.

- Local Portion =

- Labour Cost _
The 1ncome level of workers for the constructlon is con51dered to '
be- below the m1n1mUm taxatlon level of 1ncome tax.”f Then,_ the

- economic cost of labour is considered to be ‘same as flnanczal cost.'
- = Other Cost
The tax portion of the value added tax (10%) is removed from the

flndn0161 cost.

Table 5.2.4.2 shows the construction.program and the coheﬁruotion

_costs of option "b® in terms of economic price.

Additional investment
The number of reguired rolling stocks increases to cope w1th the

increase of demand. The additional 1nvestment on the rolllng stocks

are summarized in Table 5.2.4.3.
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‘Table 5.2.4.3 A;ldilﬁi_oriéi In_vestiuent: :of Rolling Stocks

~ (Rp.000000)

Year Number -Amount
1993 20 37370
1994 20 37370
1995 20 37370
1996 20 37370
1997 20 37370
1998 20 37370
1999 20 37370
2000 24 - 44840
2001 24 44840
2002 24 44840
2003 24 . 44840
2004 24 44840
2005 20 37370
2006 24 44840
2007 20 37370
2008 24 44840
2009 20 37370
2010 24 44840
2011 20 37370
Total 412 769790



cee)

d)

Reinvestment-

Tﬁé'réinvestment cost  should be calcplated when the useful life of
the asset expireé.within the project life. The project life of the
study is 20 years as defined before and the minimum useful life of
réilway asset is not less than 20 years.

Then, no reinvestment is appropriated.

Residual value

The twenty yeaf period of project’ life is defined only for the

project évaluatibnf The option "b" facilities last even after the

pefiod.]f.-Théréfore,=: the . remaining . value of the assets is
appropriated as the residual value at the last year of the project

1ife. ‘The following -table shows the useful life and the residual

value of railway. assets.

Table 5.2.4.4 Usgeful Life and Residual Value
{Years,Rp.000000)

o i e . ) e i B S 7 o TRyt S T P S T e S o o s e

Useful © Residual

Life Value

Civil Engineering 50 40436
Station Bulldlng 45 16359
Track o - 37372
Signals : T 20 0
Telecommunications - 1797
Workshop ° 45 19562
Elecdtric Power Facilities 30 1313
Cateriary = e 17198
Machinery 20 : 0
Rolllng Stocks: SRR ' 225 © 499233
Land Acqu151tlon/Compensatlon S - - 5237
Total S 638507

The railway assets such as track, telecommunications and catenary.
are'cdhéidered as replaceable assets while the others as depreciable
assets,‘excépt sland. The residual value for the former are
appropriated as a hélf:of initial investment amount, since they are

replaced year by year.
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5}

a).

- As for the land acqulsltlon and compensation, only . the cost- of land

acqu151t10n is approprlated. ‘The value on Lolling stocks includes

.the amount of the addltlonal investment.

(i)

‘Economic benefits
Maintenance and operation cost difference .- -
Railway

- Ma;ntenance Cost

The maintenance . and replacement . costs of option "h¥ were

estimated using the method adopted;1n-Japan;.=The costs were

.calculated according to - the maintenance . rate and the

cumulatlve amount of: 1nvestment cost by railway: assets {refer

to Table 5.2.4f5). The costs were derlved by multiplying the

rate by the costs.

. Table 5.2,4.5 Maintenance Rate by"Railway Acsets

o e e et e T e A R B e A i e e S, R TR D e s s e

Malntenance
- Rate .

Civil Engineering .- 0.0017
Station Building . ...0.0067
Track. 0.1500: -
Signals S 0.0210.. .
Telecommunlcatlons 0.1200 .. -
Workshop 0.0057: .
Electric Power Facllltles- 10,0130 .-
catenary T 0.0130
Machinery - Cee - ..0,0500-
Rolling Stocks ' 0.0137

- Operation Costs.

The operation costs: of. the option. "b" comprlse personnel

costs, electricity costs and fuel costs.a.;li.;~
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Table 5.2.4.6. shows the summary of the operation costs of

. option}“a"nand "bﬁ.:

Table 5.2.4.6 Operation costs of Option "a" and "bh"
(Rp. 000000)

. i " T A A i T . bl kil Sk Y T VA T T Ty e S-S A R SRS M P S S A T e et e e M OO SR S N A

1993 2005
a b a b
Personnel | | |
' Driver = © 1013 912 © 1013 1352
Conductor 733 : 659 - .. 733 979
Station = . 2212 2922 2212 3136
Workshop 437 625 437 1087
~Depot .. 328 . . 469 328 815
Electricity 6010 13318 6010 18945
Fuel ' 327 323 424 470
Total 11060 19228 11157 26784

The personnel cost was estimated according to  the information

submitted by PJKA (refer to Table 5.2.4.7).

Table 5.2.4.7 Averagde Personnel Cost

(Rp./year)
Driver 1312467
Conductor 1414491
Station 1923896
Workshop & Depot 1331941

me - 7 o T o S S — S 47 T T A e} W D e ek s el A B e GO e S

Source: PJKA

(ii) Road Vehicle

he estimation of road vehicle operating costs were carried out
‘based on the Phase 1 report of 'The Consulting Engineering
_Services for Jakarta Outer Ring Road Project' issued in Qctober

1988.



b)

‘The vehicle 'operatinQ'{coSts'-debénds largély: on the type of

vehicle. The costs for the!'categorized’ vehicles, which were
set at the traffic assignmént_procedufe in the demﬁhd'forecast,

were estimated by composition rates of the vehicles.

-‘the financial and eConomic uhit prides-of the major operating

cost components “are shown in Table 5.2.4.8.

" The cost components comprise of vehicles, tires, fuels, engine

oilg, wages, interests, “insurance and'?bﬁéiﬁéé&}_ Using thgse'
cost components and the éaﬁboéipionfréte;:ﬁénﬁioned above, the
weiéhted averégeS of the:categorized v§Hi§iq bpetatihg”costs_by
arterial road and ;ollway, by-5peed ahélby'éach planning year

were estimated. Table 5.2.4.9 shows tﬁeiféﬁu;fs{

Time saving benefit

The time saving_bénefitS-caused'by-thé execution of the option b were
calculated ‘from the difference of the paSSengerﬂhours between "with"
and "without" cases. The time savings by mode are shown in Table

5.2.4.10.
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T&ble'5.2.4.8:'Unit:Pficeé:df Vehicle Oﬁéraﬁién'Cost‘Cbmpdnent

(Rp.)
Price of Vehicle. - Financial Economic
RO “Price Price

Passenger Car i Honda Civic NB 1500 43,000,000 20,640,000

Van’ ' ¢ - Toyota Kijang Minibus 17,625,000 14, 629, 000

Pick-up- :  Toyota Kijang Pick-up 10,775,000 8,943,000
Taxi o ¥ Toyota Corolla 1300 34, 300,000 16,464,000
- Medium Bus : Benz:0508 I 70,785,000 58,752,000

Large Bus - ‘t ‘Benz OH 306 S 121,660,000 100,978,000

$imall Truck  : Mitsubishi Colt FE 104 20,515,000 17,027,000
 Large Truck 42,637,000

Mitsubishi Fuso FM 516H

: DéprEéiaﬁie value of vehicle :

51,370,000

90%‘of vehicle pfice

Assistant (Truck)

Price of one set of tire/tube Financial Economic
o ' o Price Price

Van/Pick-Up = . : 550 x 13 40,000 28,476
Passenger Car : 185 x 14 82,000 68,677
Medium Bus . .: 750 x 16 100,000 83,752
Large Bus. ;900 x 20 224,000 187, 605
Small Truck + 750 x 15 98,000 82,077
Large Truck : 900 x 20 224,000 187,605

Fuel and engine oil price (per liter) Financial Economic

' S : Price Price

 Gagoline . . 385 366
Diesel oil - : 200 198
Engine oil for passenger car 2,100 1,909
Engine oil for mini bus and petrol truck 1,975 1,795
‘Engine oil for bus and'diesel truck’ 2,225 2,023

Wages (per hour) Financial Economic

Sh Lo T Price Price .

Maintenarce 1,031 1,031
Driver (Bus) 1,435 1,435
Driver {Truck) T1,43% 1,435
Conductor (Bus): 539 539
576 576

Source: ' "The 'GQnsuIting ' Engineering Services for Jakarta Outer Ring Road
‘ . " Project Phase 1 Report" October 1988
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Tablg 5.2.4,9 Economic Operating Cost of Rogﬂ.véhicleéi_
DR T rpedem

(Arterial Road 1992) o (Arterial Road 2005)- .0 '
_ . Sedan  Truck  Meycle Bus Seden  Truck Moycle . Bus
SPEED T B S - L R
TS oa 125 4200 736 93 1213 - 0 430 . BB7 - - 93 .. 14361
12.5 A 17.5 327 se6 . TS 1051 0 . 37 7 7. 1160
A7 A 225 T, 4T 61 938 arp 583 . 6t DL 4019-
225 25 22 . 48 54 89 - 42 - 479 5 936
L2954 325 218 378 48 826 o8 430 48 . 802
32.5 & 375 199. 351 G 799 e 3 44 . BAT.
375 n 4245 185 37 41 782 a5t o3g6 Ml B2 .
he.5 ny 47.5 e 33 . T A 36 39 8tk -
475 52,5 166 302 3Tt sk T 33 36 sos
52.5 & 575 158 293 s 775 158 . 322 35 BOT
57.5 4 62.5. 154 20 36 7@ 56 316 3% 8N
62.5 ~ 7.5 151 87 34 (> T " 451 32 3% 818
67.5 ~ 72,5 . U9 88 33 807 : 149 311 33 - 833
72.5 & 77,5 149 92 33 - 827 . %9315 33 850
77.5 82,5 150 299 33 846 S s 319 33 e
82.5 ~ 875 152 308 34 870 152 .. 327 34 B
875 v 92.5 156 ®7 - 35 &7 156 337 33 N7
92,5 0 97.5 162 331 3% 9ar  4e2 %7 36 a7
97.5 v 102.5 168 345 37 956 168 362 T3 975
102.5 % 107.5 7% 364 39 986 oW 3Im 39 1003
(km/H)
(Tolluay 1992) ) ' ' . (Tollway 2005) _
sedan  Truck Meycle Bus - Sedan Truck  Méyele " - Bus
SPEED ' ’ :
7.5 w1250 396 683 88 - 1157 396 834 88 1320
12.5 n 17.5 306 516 63 940 306 618 68 1048
7.5 &, 22.5 256 428 57 828 256 504 57 . 908
22.5 o 27.5 222 374 49 762 222 . -436 49 829
27.5 ~ 32.5 200 335 44 AT - . 200 . 387 .0 44 I3
. 325 A 375 181 310 40 689 .. 181 35 .. 40 . . 737
37.5 n 42,5 . 167 288 37 672 167 327 37 714
42.5 ~ 47.5 155 21s - 3% 659 _ - 156 310 3% 699
47.5 ~ 52.5 %6 264 32 652 146 296 . 32 688"
52.5 4 37.5 139 256 - 31 653 139 284 31 s8s
57.5 n 625 133 250 30 657 133 276 - 30 685 -
62.5 A 67.5 131 - 248 29 662 131 ar2 B9, 688
67,5 v T2.5 128 . 246 28 670 ‘ 128 269 28 - -..696;
72.5 715 126 - 247 28 682 126 268 . ....28° . 706
7.5 A 82,5 127 29 28 695 127 269....28 . 79
82.5 ~ 87.5 1267 253 28 710 126 273 .. 28 T3,
87.5 ~ 92.5 128 28 28 730 _ 128 217 - 28 749
92.5 " 97.5 131 267 29 749 131 283 29 79
97.5 "~ 102.5 . 136 276 . 30 ¥yt .. . . 136:...291 30 .. .790.
402.5 " 107.5 141 282 31 79 Lo M1 299 3 811
(km/H)



_Table 5.:2.4.10 T1me Savings by Mode
(000 hours per year)

--—----——.———-._......a.__.._.n____'__._____.._.________uq.--n.--.—-—--—--.u-.--u---—

Mode 11993 2005
Railway . ~201228 -328042
Bus . - 247549 . 473540
Motorcycle C 428 638
Sedan S 1013 | 1044

The tiﬁeﬂﬁsaﬁiﬁériﬁehefits.:#éfé Caiculétéd ‘according to estimated
users time value by mode. The time value estimatés for private mode
users were derived from the Outer Ring Road study. The time value
for pubiic mode users was estimated thfough the time value mode
spl1t model analy51s in the demand forecast. 'These estimates were
assumed to increase in proportion to the growth of per caplta GDP in

DKI Jakarta, Table 5 2 4,11 summarlzes the time value estlmates.

fable 5.2.4.11 Time Value Estimates by Mode

(Rp. per hour and per person)

S . —— A B S K T T ek e 4 SR D M MR A e — fors G L S TP W et S Y o et A NS ES A W M e et e .

Mode 1993 20085
Railway User 454.,7 921.3
Busg “User 454,77 921.3
Sedan User 5443.5 10847.6
‘M-cycle User 2681.6 5343.9

e —— G D Y P o P o Sk e ) Ml Al T S A Wy ey e el A L W P e e S R S T T b Sl S GAD W O T O e e o Ak Bt

Note: The time value estimates for motorcycle users were assumed to

be a half of sedan users.

In- addition to the time saving benefits of travelers, time savings
of freight transporfation within the study area by trucks were
appropriated., The time savings generate from the faster running

'speed of trucks caused by the reduced bus trips.
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28

The “Technlcal Paper No. 1 Economic Evaluatlon Methodology“ of

",dskarta Urban Etansportatlon Proaect 1ssued in 1986 cons16ers the

value of freight of trucrs as Rp.l mllllon per one ton.
The tlme value were estimated as Rp. 85.6 per vehlcle-hour at 1985

-constant prlce by u51ng -a’ standard test discount rate {15%)

In'ﬁﬁis study, the values.were dodated'to'Rp. 71.74-per'4eﬁiole hour-
in 1989 constant price assuming the load fécfos as 0,625, The
'_difference"of these values comes out from  the Hload factor
_assumptlon. The value ‘was assumed to 1ncrease the same as. the tlme

A,value of passengers._'

:Result of the-enalysis

- Table 5 2 4 12 shows the result of the economlc analy51s. The EIRR of

thlS prOJect reached to more than 22%° A sen51t1v1ty analysxs was

'conducted to conflrm the vlablllty of optlon b pro;ect. The result is

shown in Table 5.2.4.13. It indicates that the viability is

preferable‘in terms of the EIRR,

~ Table 5.2.4.13 Result of Sensifivity Analysls:,;

. - EIRR ~ (8) -
Cost/Benefit - | - Base | - -10%
Base 22.8 21.0
+ 10% 21.2 19.5
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(2) Financial analysis of option "b"

1) Purpose and method of.anélysis .
in order to judgé the profltability of option '“b""'the =financial
internal rate of return (FIRR) is’ to be obtalned.- ' : N :
FIRR is calculated like RIRR in the economlc ana1y51s in that'.it -
obtains the discount rate at whlch.therpresent values_qﬁ the cost and
the income become 0. B R '

It is obtained by the following equation:

A | R ¥ ' Lo e
o = E _cash Elowet/(1+FIRR) &1
=1
in which
‘n. : Project life

cashflowst : Opetating income of each year (Business income-

Business expenditure [Note 1]1)-Amount of investment.

[Note l] . :

The bu51ness expendltures usually 1nclude depre01atlon expenses. ﬁpwevér,
they are carrled back in the calculatxon of FIRR because they simply .are .
account ' processing . costs and do not cause .any *actual..cash oﬁtflow.
Depreciation expénses _éfe' excluded from the beginning.’in the present

assessment.

No interest on a loan is subtracted from the cash flow to calculate FIRR as it
is apparent from the above equation. Therefore, FIRR indicates the high timit
of a loan which a préject can bear if the required fund is completely obtained

from the loan.

2) ' Assumptions
The project 1life, prlclng date and the forelgn exchange rate are

assumed to be the gsame  in the economic assessment.;_



4)

Amount of investment

The investment process is assumed .to be the same as in the economic

-assessment. However all the prices are financial expenses to which

. taxes et¢., are -carried back.

_The‘geQIIY=amount;9f'tne initial investment of the financial expense

‘base is'giVen in Table 5.2.4.1.

' The .additional -investment, reinvestment and residual value are assumed

to_bé the same ‘as in the sconomic analysis (the prices are based on

financial expenses).
The residual value of assets by type is as shown in Table 5,2.4.14.

02.4‘ 4 R .d 3 S
.Table 5 1 Residual Value (Million Rp)

©'Civil Engineering ' © 41291

Station Building , _ 16615
Track ' 38044
“signals® ' 0
Telecommunications 1791
Workshop 19878
Electric Power Facilities o 1318
Catenary ' _ 17304
Machinery 0
‘'Rolling Stocks : - B 499233
Land Acquisition/Compensation . 5237
Total : 640711

Business income’

' Thé passenger fare income is appropriated. The passenger fare income

:ié“ca1¢ula£éd?by'multiblying the number of ralilway passengers obtained

by the traffic demand forecast by a fare rate. The fare rate is

assumed to be Rp 13. 4/passenger km. Tis was calculated from the

.passenger fare income and the number of passengers (passenger.kﬁs) in

the JABOTABEK Area‘in 1987/88 in consideration of the percentage of

" 'the fare payments. (it was estimated to be 58% £rom PJKA materials

" and ARSDS'S survey materials).

in other words,'lt is calculated that this fare per passenger km. is

"Rp 7 7. (4 531 Mll ‘Rp/585 Mil passenger kms.) from the actual passenger

{“fare 1ncome in the JABOTABEK Area ‘in 1987/88. On the other hand, it

*is a. fact that only 58% of all passengers actually ‘paid fares.

5-=35



3)

6)

7)

It was assumed that fares will be collected from- all the passengera in

consxderation ‘of the: elevation and the: improvements ‘of  the station

--(especlally, the improvements of “the! ticket inspector 8 gates and

a)

b)

ticket handling windcws) by the éxecution’ ‘of " option "b" and PIKA's

policy'to increase. ticket'exemiﬁationé on the'trains. "Therefore, the

fare rate was assumed ‘to be Rp-13. 4/passenger km- (4, 531 Mil" Rp/SBS Mil

passenger kms /0. 58) in the present assessment. e Y .
Note that the fare rate was assumed to be- unchanged durlng the progect

life.

Business expenditure .

Maintenance expenses

The maintenance: expenses are_obtained'by muitiplying the'cumulative
amount of investments ffinanciel exbehses base = market prlce ‘base
after carrylng back taxes etc.) by malntenance rates.

{As for the maintenance rates classified by work:cetegories,'refer

to Table 5.2.4.5)

Qperating eﬁpehses -
The operating expenses consist of persenhei fekpeﬁse and power
expense {electricity and fuel). ' They. are the'same7as the operation

costs in the economic analysis.

Results of analysis _ R S
FIRR of option "b", which was calculated on the basis  of the cash
flow obtained from the above assumption is 5,07% (refer to Table

5.2.4.1%6 for the details of the results).

_Sen51t1v1ty analysis _ . _ S

A sensitivity analy51s of the 1nvestment and revenue . (féxe income)
was attempted. The results are shown 1n_Teble_5{2.4,15.__jﬂefer to
Table 5.2.4.17 through Table 5.2.4.19 for the -details of the

results). _ _ _
‘Table 5.2.4.15 Sensitivity Analysis . .
. ) ) E (FIRR %)
1}‘.B_a:s e Cese ol T : B o7 o
Z) Investment 10% . uwup . - . . 4,30
8) Revenue 10% down. . o] 8. 81
4) 2) +3) SRR 3. 11

5-36



205
S9N ST SSNIT GaIS- LI9NST- MO0 SISTAI- (BCEKS- GO0GK §TCTSM- 0fhBt- DOVISS- 90SC9G- CIEES- 00903 Z4Oit0- FALISH- GORCHI- M85~ 9eri99- BOTeSR- Skl VENIOZ- BRAD~ SRR LI~
S0/BL YUXs 0SS Saord  VeWI: ISEGL cZissS BRI9 LBy BBITY  BEGME  SOMIS  GOIST  WRRLZ  0GFID  GeBS  ABI0T  fomy  ZabT- Ben(-  GSOIZ NZED- Omizil- ZWAED-  AOI-  LlE-
SO9BAT- A0NE . TIRNS  SO0SB TR GO0TR  ATaG  MOBBL TLISE  IGOD  CRZE  DBLD SIOOB  #I0@. 0L OZe?  RIMY  GEBMY  BLAOS  IGIST  SEOMID 4BIZDT SMMIL] ZbST  &94y AT
BBl SIOlET  Telbil - Zal9T GBOITI  CINST GOyD  GS00FD  GUOTE LBV 0D GBISND  Ge%OT 0Sed  (SRIe  wIBSR L IGEL  4NIIL D SWER 0 0 9 0 g ?
VIV DISIE - QMW . MUE OBk GITLD . Wb OLIC  ORBWE  OWNE  GeBWr  OSBb. BN o OB OMAD BISIE MME GBS GAIS OIS SOWNID  SMIGED SMNCE DT MRY L4
BOIZY - L700y - TBAPY.. DSEGE . SBJYY . GE9%F  SBSTY  ATHTS . ZAD0r  ZNIEE ChoEC  SRAOC.  we(EE  KNE L6880 0SGZe  COSTE  SOWIS  BOWD BT O o 0 0 8 ¢
SCBRT- .CImED  Zifwlo SIS OROIST. DHDVSD  O0RLM . BCGOT  GLISS  T4ORED sZOn  OBNSMT - ov9GE G0 . S IBGE . (ZeBL LI 9BICH  LeMES 0 0 0 L) q 9

1601

01
THOM-: 0IIC  GVBvh  OISIS  O¥EbY QSIS ONBYY  QIEIE  0YBWe  OVEMY  O8REP  OWGSE  OBBWP  OICIE OLRLE  DMSIE QISR GLBIC  GLRAT QMY - SOWEZ  SRVIST  VMNILT DHSED  eRfy  LOVT
¢ v o ¢ e 0 0 0. @ ¢ 9 0 g 0 0 0 o 'S ¢ o 0 o 0 0 o ¢
& o u & W 8 og o E B 6 b 1z g P 6 - 0 8 a v 0 ¢
L0791 ST OBZST CITBN Z6UST QBET  WOWET - GEAZD  SMTD  aeeIT  BISIT ASOIT OsSDY WM 4596 ¥@le S8 MR illl el D o 0 0 0 ¢
0ST . Beel . 9B . et WRT . &SIT . LSM - SMT . eier o W% e o % ¥ - zor 09 - 9IS Sy led 5 D o 0 0 0 0
CROBIT o TROTC 0SZC WERAT SZGZ  OSE7  M4MT SENT. ULGSC  STWT . fe9  BOGT WMWY OOBED  BSIET AT SR I ORID T ¢ 0 0 2 s 0
S0IZy  G03r T8 S0RSF GBI GSODY - GEGZY ADWTY  TASOY .T0Z6T DAORS CWST | WBISE. - WPMRD  LAGET QGEIC SONID  GNiOL  B0sZ . 1ML & 0 o 3 9 t
Wiy s0By  ZBOF  SOBSY  SBYe  ORICY  GOSTY  ASMTY  Zuf0r  BRISE o SeOE 9T helSD WORD LGE 00D BOSEE W BOWR . WML 0 o 0 0. 0 o
BSYART SIOIE  BLLvLD. GLal% 9BOTRI S SNTNST O0STC GRSONT GLSSTT LBW . Lol CORISTL GWSIO OMSBe  LSIL  MIESE  ILBL sz GRS sl O o 0 8 I %
WO SGIOT GHLITL SOTTY SOSMIS L9OVT TMOl Gies  SISE SIS GAVE IWOOL CMOSRL - VREY BSOMS. SWISC A% Gi0%  BZBSE T ZBOOE O 9 t 0 o 0.
TOT CIeT . OMZ o s BT 007 U 900L 0T wor R0ST o0z O Q0T esel DSt asel %6kl Skr ek sl febl  Tadl  Oe6l 64T GBT  f8ef

- {aseg aseg) NTlLeQ-§ 40 SISKINY TOIINGNIS
(@sep aseg) uot3do-g JO SISA[BUY IPIOPUBUIZ 9T 9'2'S o1qel

F- T E]

H#EY3 LSN T3

H5¥a 13

00 KSY3

. HI HEY2

INIKESIANE
EilrCHER L L
UWINZ SR

WEDE/ 4R LNEMLSIANT
HAD/30 CASY BHILMMRCD

LIENLSINT

LAY ITRE3T
2502
150 AT
1507 TINDSY34
1533 YINAELNTN

INNE ML
T3 LGN
(34084 LIV

(&I

5=~37



BOSESE" TZN1- . £O(S01- AOCVRI- GSGITE- CSDKOS- TODMDY- 43085~ GSLOIG- BEDION-" GOBMG- TENZDO- O/SAZ0- GEOES-. bSD60(-  BATILL- SSMNR- LIB06[ SECTei- ECISN- GDGLI- GMOBLe- STD LEDS- DGR | 3Tl
" YSVISEKIVZ - 9MeEL  CGGEOE | LISV GOSET . GBKSE. . TI0BG MRty U GOSBE  TIVIE . ieleeT - GILIT  AMAT  DSeLT BSIZL 4S9 MSC 4Tz SEMM1- AE0OYI- BGEI- SRLESL- SLINT- WIS SATI-
U oLSz99- “RCTAR 90094 ovaSE.BOIWR- U UhMYS ¢ L1ATE TUSNSZE- 910 CMSEE. LM6J0 U9D98 - BINSE IGuSr Therd. USORL  0TERL OISO GISDL . Read  SROMY gseDz 9ISl VW ®E mUn

o BGHBY - GISIBL ZOIVD GZAI9T L BETSTC SNTEEU WML ESOONT CSTASY . 208903 CBIWEI T SEICIDC DMS03 Ok SS9G wOB9 A3 GZNZZORGY LWl ¢ 0 o E 6 ¢
2BV~ 050y wrgsh DY WResd 0T WISe U OBIY EmeE ISy IO WIDAETCESSR LORIr I LOVY  L0ite CLOIe IONT SUIE U A0NE GEDNT BOMGSE  UMST  SSET BRSC mE
BOSZy T ELOSY T3Sy TULSERY. USBv. 9GStk TeSGZy Uenkiy. - TEOF | LWIAD T CBKOBD MW UBISL. MM C LASEE gSST ROGIS  SDNOT B0eZ  1SED O 0 ¢ 7 o o
SHORL  SIISTZICHI GOELTT VEOTRC GONST  OGeirl MEOOI GRLNT  ZATU LD RINNT 0907 - 00Sec USVES mIBRR b0 TN SESY  fhMES ¢ 0 ? g7 e g

B : . . , el

10 0LLLE 3!4 VLD OV 0880 OF3EY ORI OMBEY  (VERY O OWBWY  OFBby - Qeby  GLELD  QUEIEC QLT QIS OLNE o...n_...m 0LELS BSSVWED  BBIZEC  9ANILE IWBRT ofrN LT

T 0 LY ST S S S 8 ¢ 0 v e o 9 0 IR 9 ¢

. 0 0 0 0 3 0
WU [T B o4s e W - B B - oW & & o ou o ot 6 # ¢ 0 0 0 9 6 ¢
21787 . BWET . 05ER? et YeRl Lrest  FORED o6zl Wi L5611 BZSIT 45011 ORS0L 12387 598 ¥E14 494 wig LLLL g0LL ] ] ] 0 4 4
9181 - B¥E geel ¥eet- |£AJUE 2 H fiut] 4104 £iot 186 . 688 amm. 1374 oL oFe 818 915 sy B - -4 ] [} 0 1] b &
WOST  THOT . OG0T 9SSET ST MOS  (eAlT TRRID . UBRD - MGIST ST QCOST - wInT  MOBST  ROERD BRI LD G BGME O 0 0 0 6 2
Wi fToer  ZaSh COBSH . SOIW  SO9h  GBSZ | eIMIY  ZASOP ZMLED - SOOBE  DRC  sESE  WMMD  LSISD  GRRC WSIE  SGNOT BOMZ 10T O 0 0 9 ¢ 0
BOTZY G006 ZBS9F  NOGK  SBIYE  96OGK GBSy  GOMIY - TG0y ZWGS WROBD  ENAST  #ALSE WO, LESED  OGGZC  SOBT . OOWOT  MOWZ  19EEE ¢ 0 0 0 ¢ b
VGBS - CIVIST  ZAZD G690 - OBONSY ENEEST C DOMMT- GSSOVD SLSST  LBSTI CBEMTD CSEITI GeWl GGk LS4 WIBSD  ZUBL 4TI 9BISY  fmis o ¢ s 8 0 ¢

TOSHY BOSST 0D WeOZZT  TGCSED  £0S0IT IO . BPIbh.  SXSSe - GEWB .- 98818 CRNTSL  ANSDL  GSEKD . 09085 G9IGC.  e9ely 4406 mBEE  Z8ME 0 o ¢ 6 0 b

T WT ST . 007 BMT 0T %6 GO0T K0T 007 TG00 0T b&T  BeAT  LeT %kl SHT b e T41 AL . 04ST GB] GBRL (9D

(4 301 JawITAML] NOTLG-D 4R SISATOHY WIIMGNIZ

(9n %01 uﬂmawmmbﬂmv vot3ldp.g JO STIsATRUY [BIDUBUTE [TI°*%°Z°S ST9EL

ELTNRET i
R
S 03, Ky
.. R1ESH

- ANBRISIANE
ISHEIT BNLLNEILE
WY DL

H800/dN IKIRLSIAKL
$ADG/AT TASH BNTAMERHD

LNRRLSIANT

NDZLWJ3HE30
1502 1302
1503 ALIOTNLOENE
1500 TENNGSHIL
1802 FMAMGLNIW

1550 SNLRON.

IENEAR N LUA0

HWINTY BHLLHEAD

114044 GNIIHE240

[dd T}

5-38




18 1omn
L4199 0BL00T- KEERIT- L0TONZ- QVELIS- ZAS(%- SOAGTY- (000(x- OCCBTS- Tbyrss- £e508G- 909900~ IZLSTS- SALLr9- ZCGIS- 9GIEISe 4041E9- 1ZOER- MR- QRRliE- OOTATS- CISEDb- sSMR0- ESEMI- WS- LIUI- HSED L3 3
0T oS08 EeT ey 5055 LIRS Zeahy R0y IMISD - ZO1GL- Le0ST eB00Z. - BLOST §IEt SIWD D@ - Z0IT 0R42-  TECE- SOINIL- BRIZIC~ %heLLl- IbECT- A%Lr- LT
SO9BES- GES3A TIBIL  COICE SIRAR We0IR sZeiB G0BEC  CE2G6 ZRG¥R EERIE SBNE SERGE wl0T4  [RE0L  (IAAT Ll8B%  S2BLY BUY SOOI SBITIT  FERLLT  LMSED ML @n
ZI9591 - CEPEOL  SAZISL SETISL  GiedD  HISECT 29921 ZOS9TI DRLOZT  EBISTT 970901 L9BIOT 08 fGRR3 faffR LSZM WL 9leMT o (GM3S a 1 4 kil L 4

TION- OIS OMBYE  -QOIC  GRBME. OIS 4eBvr  OISID AWRPE ObByy  Qedby  O%Ebe  OWBRT  QITIE QAMIE RID ornie oD oufiE LT i el an LNEHIE3AN
NIy SU0BF UM% DOASk - SalPy WLy’ ARSIy ASWTK  ZeCOF  DWTab SEOEC ST MRASE MRS LBRD MBS OONID oD Bl a 0 g 35N2473 G113l
BSEH NSl BANGT  STHIST  gudevD  MIBSDI pORICT ZOOII SYNOZI SBI4TE SZOEOY  I9BIOD  eDMGE DSBER  ZARIB BODLL  MIGEL GIMS  [GLES g ¢ 9 NI HTLOEED
. 2001 Q074N INZRLSIN
1% NED0/dT “AZY BNILYESD
Tt olze mEh  GSIT AN OIS dEn OIS ONNY  OSh  GEN - GYBW  OWERP ORI G4SN0 SIS QMR MISA OUE QINME SO SNESC RIS T M AT " INIRLSINL
0 6. -0 0 0 0 o LR | 9 v 6 9 0 0 0 4 9 0 0 0 0 ROLLKIO3I430
A R/ B8 T A A TR - A 7. g1 &k 0« o 0 0 ¢ 0 0 1503 130
oI oenS - 0BT SIESY . HOVED  NEEZD CYSNID. AGATT - GRGIT CeSONT - OBSO1 C 1ZMOT  £S%s  #BI4  SuB WIS il M5 @ 8 2 0 0 0 1809 ALITEEDI T
I P FT 451 RO £R0T - . GBE- . 928 . 48 @y 08Y RIS L SI§ e RD 0 o g 0 0 0 158 TENNDSE3
YOSNT TGS ORO0E GORBL | fGhlZ O SESMZ LEWD SH9ST BXOST  MIOND OOBST  BBISZ GMT WM OISO G2 BMGT 0 ¢ 0 0 0 0 1507 THANIINTSL
wWizy - 08y Z8S%: I EBOTY | AEHTH iSOy SHBL  $he93 KA . wemg (40D 00RZD  GOSTS  COBOE BOWZ  1RET 0 0 & 8 2 g 4522 ONDNEH
WY Ay 2% 9595k KBSTY. ESMTY  Zafow SHOBE WS MRES M 00T OSEID  BOCIE  GSWOD  BOMED  T9EL ¢ 0 0 ) v v 3543473 INTLNBA0
Bl SIS Tl THZIEE G0Si%T ESSONT  STIESD ZOBSZT 70021 WVETD | SHETOI  90%eb DRI MESD | ZsBL I URBD  fWES o 0 0 0 0 o MBAT SILIAAD
TR o3 B YA} LSO ZIAWDl  BIoh.  CZSEA | AZ99 SIS | WI9L . MGOL  DSBR  OSOMG . SPISD  MELb RSNV RGBT Z8G0E O 0. ¢ 9 b 9 L1305 IR
o T NN ST . BT 0T S00C  SOBT 9T ST - 06T 00T - OO it BST . AR, W4T CeAT el SWE1 s Taed ek bal B (881 L CTH )

. : . . . . . ((UNDF 707 anudrdb) HOILG-S 40 SISATWMY TWIDNWRIY

‘(umoQ %01 onuosey) uwotadg-g yo STSATPUY [eTOURUT BT'9°ZS STURL

9-39



TZIBNG- IRGES- | OBILR- USROS SLZAEY- 79%6CL- BOATSE- 9BLee- oz e seli- L
SIZCT Lt BK5. LSIT  @9BOS L RGRS - BRIOYTUSGASy . [ZS0C UBIOSD P ROROT QDUSTIUIABOVI. EBIST CBERR. SIGD. SRSE 99 ERCTI- eRNI- | AMAMNT- BOYSE- . JeLeW- 90EST- SRS SAII- ]
LIS OLTEE OIS - GwSE . OTWA-- DWLRE  CTAIS  WGES, TS WGDRE  LIWES SIS BVISE - ISISL WG LS. OIS - DSSIL VSISO EON6R | GeONT  BOISTT  SMET BTIT  mET AU 207 15
TN OCVIM SLST OSTIST  Bsl . OERCT . O0RMSD  ZOGAZE. SNeOZY SEWTY  GTODML  [98101 . S0S6 - GSGAR - ZAOS  SEEL MO IR [SNS G180 I Y T B A s
dushi- o1y VISEE (MY WiTke (00T SISee [OTIY L AZSeR  vSeY  ECH WZEeS WUSAe UGNy LOTW UOTIY [OMTb. U0V 4OH Vv GAOND BMSEL  SweRd emem Wi &l LTI
Ny OB L% - OTADY  SGLY . POSDY . SBSI AOWTY - ZATOF T3 ¢ DADBD  CWASD  GALST  GSYD LLA3OT | QDSIE  DOMIS L ESKOD  BGSL  TERE 0 0 -0 I 0 | IHAAD SHLLRED.
TUWI OO GLIIT MG ARl GIBEST L9SISH  OSWET OGO GOMSD  SLOOT [BIOT A0GH 0SB4 ZGRSE O TRIL . WML 919 MBS MW ¢ B & .0 5 ¢ NI ELSEID
R R - K . o 1011 A0/ NISINND
204 RME/dR AT ONLLGEIG
9B . OB GYERE KGR WM OIS OIS OXUE  OLSE OLGT . GLGLE  OUSLT  SEMIGLC GRIEC  MLT DWeST ey Ul " INBISINL
R T P R L TR o0 0 o ¢ 0 ¢ ¢ 0 0 0 0 ¢ 0 o 0 [0
T R AR L TN SRR S R T A S v =0 ¢ 2 9 ¢ 0 |
CLET aNSTOGEIS L IBYT BTN LBST - WOWT L SSBD : SIS MEIT OMEOI I - SSEe  WNe  SUE wmE e mS ) 6 0 9 0 0 1500 ALIIHITE -
LI N OBl WIS IR CBAN USNC meTC L SW) MG - 68 WE . ¢ . -ZOL .0W @S - 9% I8 T RE 2 € a 8 e 0 1507 TN
UAONT . TGN -OS0E O MEWD WU WSEL LA TRMIT MEOD  MGIUT . O . BT 4l 0OMT BRI ST Mm WAT 0T BT 0 0 0 o 0. 0 150 IIMELRINY
STy Z0Sv 6% ISP SRLMY - 90O0r . GBIZY  GTNTY . Ze0OF  ZeZAT . CEOBC  ONGD . bbIST MWD LSD ORZE  SOSIS  GSWC BsT  19B8T 9 0 0 6 0 0 153 SNDOR
TV GO TRV TSt SEW  SUNE. DY etelv L3Ok WZAC  DOBD  SHOL  WGIST WM (60 OBRE  fOSIT  KONOT BN temr o 0 ¢ e ¢ o "IN MILETEA
GSWEET SIVIBT  ELIOIT SLAIST  SGOTSC SNNST 0OWIYD  BSCDMI - SIASTT B4BOT  sZOOZY 9BSTD  MEROD 0065 (G504 vIGE - ZUB(. NI WG9 fmas o ? 0 LI 0 AN DRI
ML WBESST  GLLZI MR TGOTD LOPOV RIGNOT Glise LU GUM8 GRIE SNIRL MEOZ | EES OBOSS  GONES  amly  SISIY S 2808 ¢ 0 0 ¢ e 0 114042 SN0
THT | THT OMZ - B0Z. - BNOT  L00T SO0 ST 0Z  SWE 00T 00T ONZ bkl Betl 91 SeT ¥kl Dsl 2T 6T Gael  e8HT BBGT (At R

BUC8SS  039%4T- - LAS[IT- GBABIE- EEICERe

050ngE-

VESER(~ $EISTL- SLSSSL- bLBAMLs

LoR0R

Bhelti- SIIGIL-  ONCBLE- ZZRZEZ-

1Tyge-

it

LaT

(unop 207 anuaady/dn 107 Je0UISIAUll  NOLLdE-§ S0 SISATUNY  TWIWWNI

.A,E»o.n %01 @nuaay/di %01 JusmlsosU] )
"~ uotadp-g 30 wwmhamnﬂ..ﬁmﬂoﬁmﬁm 6T*v°2°C OTqel

5-40



(3)

'Result

Using Option "a" the “without case" and Option "b" -thé "with case" as

descfibgd' in the foregoing two sections, BIRR and FIRR were

. calculated. For the base case, EIRR was 22.8%, and FIRR was 5.07%.

With the cost taken as +10% and the benefit as ‘=10% for the sake of a

_sensitive analysis, EIRR is given as 19.5%, and with the cost taken as
'+10$Wand'the income as -10%, FIRR is-given as 3.11%. This shows that

Option "b" would have a significant impact on the national economy.

In Indonesia, the opportunity cost for capital is generally about 15%,

and thus it can be said that Option "b" is fully feasible from a.

““national economic point of view.

Furthermore, due to transfer of passengers to the railway, benefits

“auch ag reduction of air pollution and economization of oil resources

‘are expectable,

"In -‘making é-finandiél'evaluation,7the'faré rate was not changed during

-the,‘prOjéct;'life. "However, - the fare could be raised "depending on

social ‘conditions as it has been in the past, and a public government
fund or a low interest (2-3%) inter-governmental asgsistance fund could

be used to cover the costs. Therefore Option "b" is considered to be

VfinanciaIIY'feaSiblé.
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5-3. Alternative Patterns for Railway Case (Rvl, Ry2, Ry3)

5-3-1

(1)

1)

2} -

Transportation;Plaﬁ-
Trangportation plan of ‘alternative Ryl

Train operation routes

The train operation routes for Ryl are. 1dentlca1 to those of option

~"hb" as is shown. in Fig, 5.3,1,1

Restricktions in facilities-

The only facility improvement planned .in Ryl. is thg,double«tfaéking of
the Depok-Bogor section of the Central Line.

If the single-tracked Depok ~ Bogor. section is single electrifiedrand
an_ automatic signalling system is introduced, the  maximum time Ffor
travel between stations will be 5.5 minutes. Therefore, the minimum

train héadway acqq;ding to the -net sbapédddiagram willibe,lé;minutes.

. .If this section. was. double tracked, the minimum headway .could be

decreased to as low.as .3 minutes depending on . the number of signals

installed.
Ryl has the following problems concerning ﬁrahsportatign.

- Trains on the Central Line and the loop line (Eastern Line, Western
Line), which are the most important lines in the JABOTABEK Area, use -
separate tracks in Ryl, as in options a and b (See Fig. 5.3.1;1.).

To connect the two lines, operation of electric railcars is planned
between Tanjungpriok and Jakarta. In this case, however, passengers
must change -trains twice, once at Jakarta and once at New

Kampungbhandan.

~ It was stated in "Restrictions in Facilities" of option "b" that the
Tangerand Line is not electrified and that the Serpong Line is

single-tracked. Ryl will have the same 11m1tat10ns.



! (if'ﬁiddié:and'1éhg-diétancégbaéseﬁger-tréihs, coal freight trains

DA

Fig. 5.3.1.1 Train Operation Route (Ryl}
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3} Forecasted Demand and Transportation Capacity

Table 5.3.1.1 shows the train headway oOf altetnative Rys necessary

during morning peak hours to meet transportation demands.

Table 5.3.1.1 Train Head_for“Alternativé Ry:;during morhing peak hour}

‘Unit: minute

] _ . - “. Year 2005
Line Section Train Type e - _
coo Ryl Ry2 Ry3
Jak - Dp EC S 3.5 (&) | 3.5

Central EREEE G o o
Line Dp - Boo | EC 20 - 1220 20

_ Du-(New Jak)-New Kpb EC 8 8 8
Western, - Pse — Jng
Eastern, T o
Bekasi Du-Mri-Jng-Bks EC 4 Sy 4
Line R
Serpong Thb - Srp EC 16 (17) ﬁ5%(27) 25 (26)
Line single track | Double track |Double track
Tangerang Du - Tng Ryl DC 26- |17 17
Line Ry2,3 EC - :
Tanjungpriok | Jak - Tpk EC 20 15 12
Line ' I :
Eastern Tpk - Kmo EC 20 20 20
Branch :
Line

Note (1) The figures indicate the travel hegq.iﬂ the éoﬁbination of Ry .

(2)

and BC-0l. The figures in parehthésés indicate that of Ry and
BC-02. ' S

The head of‘thé7cbmbination of Ry and Bé-01 is equal to that of

Ry and BC-02 where no parentheses is writEen.

The necessary headways wili be 4 nﬁﬁutes betwe@h‘Jék and Dp ©On the

Central Line and 4 minutes between Du, Mri, Jng, and Bks on the Loop

Line. It is assumed that on both'lines a train will_coﬁsisf of 8

cars. Table 5.3.1.2 shows the max;mumrtransgqrtatiQn capaqities {one

morning peak hout, one-way) For alternative Ry's and by section.
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It is assumed that the mlnimurn headway is 3 minutes on the double
track sections ahd that each traih consists of 8 cars. However, the
R ;Ztransportatmn capac:lty " will. actually - be. mcreased in steps by
increasing s:Lgnallmg facilities and in accordance with transportation

demand .

4A11 of the alternatwes have the ‘same maximum transportat:.on capacity
o 'between Jak and ‘Dp and on the 1oop iine (Bks - Thb - Jak - New Kpb -
_Pse - Jng). Dp - Boo is double-tracked in Ryl, Thb - Srp of Serpong
Line is double-—tracked in Ry2 and Du-Tng of Tandervang Line is

" @lectrified in Ry2.

Table 5 3 1. 2 Maxlmum Transportatxon Capacity by Alternatwe
’ ‘{Peak one hour, one-way, train set 8 cars, l, 000 persons)

: _Makfmﬁm'Trahspdftatién Capaéity Improvement
- Line-..- - .. ~Section o — s — _ . of Facility
Option "b" Ryl Ry2 Ry3
Central Jak~Dp 44.8 44.8 44.8 44.8
Line - Dp-Boo 10.3 | 44.8 | 44.8 | 44.8 | pouble tracking
o ’ o ) : {Ryl,2,3)
Bekasi , Wes- | Bks-Jng-Thb-
tern, Eastern | New Kpb-Pse- 44.8 44,8 44.8 - 44.8
Line " | Jng T
Serpong Line | Thb-Srp 9.0 “9.0 44.8 44.8 | Double tracking
(Ry2, 3)
Tangerang | Du-Tng 8.5 8.5 | 10.3 | 10.3 | Electrification
Line ' {Ry2,3)
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'4) service level
‘Table 5.3.1.3 shows the travel times of=§y1}.Ry2 and'RyS against those
_under Option "b." - '
As the Central Line has the double traCkihg completed betwéénrbepok_
and Bogor under Ryl, the waiting tlme of the meetlng tralns in the
case of the 51ngle track 1s reduced. he travel tlmes of the other
llnes (Loop Llne, Serpong Llne and Thngerang L1ne) under Ryl are the
same with those of.Optlon_"b "
"Table 5.3.1.4 shows, in percentage. the numbers of trains in the time
zZones of evenlng peak, daytlme peak—off, early mornlng and nlghttlme
~with the number of trains .in the mornlng peak hours taken as 100%.
:wa_cases are shown, but the percentage'is'Subjéct to change with the
Characteristic of the respective lines, apération of the cars and form
of assignment of the personnel.
Table 5.3.1.3 Travel Time by Alternative
Travel Time (minuteé) ;Imprbveﬁeht-'ir
Section _ -of Facility. . . .
: Option "b" _Ryl Ry2 Ry3:{ -
Central Jak-Dp - 93 83 83 83 | Double tracking
Line : {Dp-Boo, Ryl,;2,3)
Bekasi , Wes- | Bks—-Jng~Thh-
tern, Eastern | New Kpb-Pse- 76 76 76 76
Line Jng
Serpong Line Thb~Srp 38 38 33 33 Double trackxng
' (Ry2 3) '
Tangerang Du-Tng 42 a2 38 38 Electrification
Line “{Ry2,3}
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Table 5.3.1.4 WNumbers of Trains by Time 2Zone

‘Morning 'éﬁeﬁiﬁg_;i' - Daytime Early Nighttime
GCase | ‘Pesk Hours - -“Peak Hours | - Moraing
{07:00~09:00) (16;00#18;0@){ _(09:00“16:00) {04:00-07:00) {18:00-23:00)
1. 100 757 LI 40 30
2 100 90 80 70 65

Sourde: PMS Repbrt

(2)

15

2)

Ry2 Case °

Train operation routes

Train operation routes are shown in Pig. 5.3.1.2.

4s the New Jakarta_stétion is completed under Ry2, electric cars on

the Central Line and the middle and long distance passenger trains are

operated to the New Jakarta station. The other trains are of the same

operation routes with those'uﬁder'Ryl.

Restrictions in facilities

Under Ry2, the following facility improveﬁents are planned as projects

greatly related to train operation.

a) Relovation of Kota Station

When the New Kampungbandan sStation is completed under Option a.

trains on the Eastern and Western Lines will no longer use the

present Jakarta Station, as shown in Fig. 5.2.1.1.
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(1) JABOTABEK train

(2) Middle and long distance

Passenger Trains, Coal Freight Trains

Fig. 5.3.1.2 Train Operation Route (Ry2)



“b)

e)

d)

As désaribéd_'in "2) Restfictian"in " facilities (1) Ryl Case,"

separation of the Céntral Line from the Eastern and Western Line is

“hot ‘convenient for. passengers. ~ This problem can be resolved through

the relocation of Kota Stations.

Construction of car dépot relative to relocation of Kota Station

_With 'rélocétion of Kota Station,- a new depot  will be reguired

insfead 'of the presént Jakarta Depot. This new depot should

'p;éferably-be placed‘in the - direction of the airport, so that the
_trains arriving at and departing from New Kota Station will not have

to turn’ back. . However, depending on. the availability of land, it

could also be located on-the Tanjungpriok side,
Track ‘elevation of E/L (Kota~Gangsentiong)

wWith " the’ railway grade separated from road traffic, crossing

accidents, -and road traffic congestion due to crossing interruption,

“will be eliminated.

Construction of new stations

Construction of new stations is an effective way of increasing the

‘demand and reducing the headway of trains operating on single track

sections. However, taking into account the time lost in stopping at

" the “new’ stations, including the ' time for deceleration and

acteleration, travel time will increase.

Eleétiificationrof the Tangerang Line
o !
When the unelectrified section of iine in JABOTABEK is electrified,

electric cars in JABOTABEK will be able to effectively operate

'throughf'thé"Depok"Depdt ‘and the Serpong, Bekasi and Tangerang
" Sub-depots. I ' ' '
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3)

£)

pouble tracking of -the Serpong Line

1f Serpbng Line }remain. singiéﬁtrackéd,*;but‘vis- electrified and is
installed automatic signalling, it will be -possible .to operate a
minimum headway of.ls minutes. However, paséenge;s on DC trains
from Rankasbitﬁng will héve,£6~change t0aeléctr$c.dars:at Serpong in .
the peak morning hours, If the line were double “tracked, this

.proklem would be resolved., -

rwhen'the.major faCiiity improveméntS—are'completéd-dﬁder Ry2, the
JABOTABEK- train trahsportaticﬂ-problemS;willggenerally be'resdiﬁed.
There aré only three. major reméinihgfproblems,{all_of which qohcern
the relationship ' between  JABOTABEK ‘trains . and. middle-and
16ng—distance trains. The first “problem is_-how'_fox,opefate'.the _
middle-and 1ong-distén¢e.t;ains among the sharplyfincreasing number
of JABOTABEK trains. The second "is how to sécure the on~-time
operation. . -of  JABOTABEK 3,£rains__ against.  delayed middle-and
long-distance trains coming into the JABQTABEK_Area,. The third is
the handling of ceoal trains from Cigading; along  the Merak Line.

‘These will be discussed in the section on Ry3.
Demand forecast results and transportation cépacity

As shown in Table 5.3.1.1, "Headways of Alternative Ry.(morning'peak
hours) ,” the headway betweenrJak—Dp on_the.CBntral_Lipe‘ié reduced to

3.5 minutes, which is.smallér,thanﬁthatrof_Ryl. On the Setpong Line,

the Ry2 headway is 25 minutes, longer than that of Ryl at 16 minutes.
This is because the number of cars per train composition is increased

from 4 in Ryl to B in Ry2 énd_because‘the hgadqayﬁof the. net diagram

.on single track is a minimum of 15 minutes. The headways of the other

lines are the same as those of Ryl.

As shown in.Table 5.3.1.2, the maximum transportation capacity of Ryz
on the Serpong and Tangerang Lines will become,lqtgerhphan‘that of
Ryl, reflecting the effects of the double tracking of the Serpong Line

and electrification of the Tangerang Line.
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4}

(3)

1)

2)

Service level

'_As'showh in Table 5.3,1.3, the“txééél times of Ry2 on the Serpong and

Tangerang Lines éké’reduced thtough the foregoing facility improvement.
Ry3 case
Train operation routes -

Train operation routes are §s éh6wn in Fig. 5.3.1.3. The operation

routes of the_JABOTABEKVErainS are the same as those of Ry2.

The operhgion"routes ofz'the middle-and ‘long-distance trains are
greatly changed with theréohstruction'of the- Cibinong Line, Except
for a few, these trains are operated via the Cibinong Line to New
Jakarta. On the other hand, the coal trains from Cigading are

operated from Serpong via ‘the Cibinong Line to Cibinong and

' Tanjungpriok.

Facility improveﬁent

The fac111ty 1mptovement deeply assoclated w1th the train operation

under Ry3 1nvolves only- the construction of the Cibinong Line. Coal
from Clgadlng 1sfpresently transported by railway from Tanahabang to
Bekasi. and by trdpk from Bekasi to a plant in Cibinong, while cement
from the said pléét is trénspofted to Tanjungpriok by truck. However,
the 'Tanahabang—Jétinegara-Békési section has the greatest railway
transportation demand-iﬁ.JABOTABEK. Moreover, transportation of the
coal is expected to increase greatly in the future, making it

difficult to operate tralns for the.coal on the Western Line.

Construction of the Cibinong Line is intended to separate the
operation route of coal trains from the Western Line and, at the same

time, substitute the truck transportation of cement, etc., between

Cibinong. and Tanjungpriok, and truck transportation of coal between

Bekasi and Cibinong with railway transportation.
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(2) Middle and long distance trains,

Ceal Freight Trains

Fig. 5.3.1.3 Train Operation Route (Ry3)



3)

4)

5)

- 8).

Demand forecast results and transportation capacity
As shown in Table 5.3.1.1, the headways in £he'morning peak hours of
Ry3 are the same as those of Ry2. fThe maximum transportation capacity

of Ry3 (Table 5.3.1.2) is the same as of Ry2.

Service level

- The travel time by section for Ryj-is the same as that for Ry? (see
~Table 5.3.1.3:)

Scheduled speeds

The scheduled speeds at present and those by section  for the -

- respective alternatives are as shown in ‘fable 5.3.1.5. The scheduled

apeed is calculated by including stop time in the operation time

(travel time).

- In each.of,thé Ry alternatives, the scheduled speed exceeds 30 Kkm/h on

any of ‘the Lines. The Central Line  is the highest at 36.9 kwmvh,
followed by the.Serpéng Line at 36.3 km/h and the Loop Line at 34.2
km/h. This is :higher Ithén the scheduled speed of 33 km/h on the
Yamanote Line in. Tokyo. Because average distance between station and

station of the JABOTABEK Line is longer than the Yamanote Line.

Number of electric and diesel cars

The reguired number of electric cars and diesel cars by alternative

are as shown in Table 5.3.1.6.
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Table 5.3.1.5 Schedule“Speed by Alternative ® = .-

Ry3 BC~0(2 (2005)

.. (km/h)
Central Békasi, East- 'éerpong Tangerang
Line Line _ ern,.Westérn. ' Lihefi: "3“-Liﬁéf
Line
Jak-Boo Bks-Jng-Mri- | Thb-Srp - | Du~Tng
Section Du—N.JakwN;Kpb .
~Pse~Ing
Year 1988 at present 3057 --2152 25;4252 16.1
a Option (1992) 34.9 34,2 31.7- 28.6
b Option {1992) 34.9 34.2 31.7 31.7
a OptionffZOOSJ‘: L 34,9 -;>34;2 -31;7 '28.6
b Option (2005} '34.9 34.2° 31.7 3.7
‘Ryl BC-01 - {2005) 36.9 34.2 3.7 e 31.7
Ry2 BC-01 (2005) 36.9 34,2 36.3 33:3
Ry3 BC-0l (2005) 36.9 34.2 36,3 ﬂf 33.3
Ryl BC-02 (2005) 136.9 34.2 31.7 31.7
Ry2 BC-02 (2005) 36.§ 34.2 36.3 33;3-
36.9 34,2 36.3 33,3
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Table 5.3.1.6 Number 6f Rlectric Cars and Diesel Cars by Altérnative

Alternative Electric Cars " Diesel Cars "~ Total

w922 | re |7 es | 230

w92 | T s s L 390

20052 | . 164 96 - 260

2005 b s | 9 688

Ryl BC-01 660 R VO 754

Ry2 BC-01 ' 708 ' 52 760

Ry3BC-0L | 756 4 52 | 808

Ryl BG-02 | 656 94 750

Ry2 BC-02 ‘ 704 52 N 756

Ry3 BC-02 C 756 ' 52 ' 808
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7)

a)

b)

‘Operation of middlé-ﬁnd long-distance trains

Number of trqiﬁs -

Judging from the results of the demand forecast, the 1ncrease 1n the-

number. of passengers on mxddle—and 1ong—dlstance train%. if 1988 is -

taken as lOO%, will be 171-178% in 2003, although thls will vary-

more or less by alternative.

The present number of trains 1n one day for both ways, accordlng to

the train dlagram of September 5, 1987, is as follows.
‘Central L. Eastern L. Western L.. : Tota17 
a1 29 4 74

Thls does not 1nclude the dlesel car tralns connectlng kaampek and

Purwakarta to JABOTABEK, as they are deslgnated as JABOTABEK tralns.

VThérefore, the number of middle-and long-distance trains in 2005 is

. estimated to be 128-134 in one day for both ways.
Headways of middle-and long-distance trains

The present operation by time zone of the middle-and lohg—distaﬁce

trains is as shown in Table 5.3.1.7.

556



Table 5 3 l 7 Operation Frequency by Time Zone of the Middle-and

e Long—Distance Trains

{2}

. Operating | Barly™i. " |Movning = Daytime - Evening Nighttime

Lines Direction | Morning - Pealk Hours Peak Hours -
(03: 00 06:00) | (06:00~09:00) | (09:00-14:00) | (14:00-17:00) | (17:00-23:00)

“Central |To - 19 © 33 ’ Sz 10 14
‘Line . |Jakarta L . . )

(Gamb1r) i e : -
To,. . |ow:i- 5 . s - 30 30 .. 30

leampek .

Eastern | To. . 1 25 6 13 25
Line Jakarta. ' : -

{(Pasar~ [ — : - -

-sener) To 1 0 . 38 8 16 38

: Cikampek - o
Wote: (1) 'Based on the revised train diagram of September 5, 1987.

The number of  trains was counted at Gambir for the Central Line

and Pasarsenen for the Eastern Liue,

'From thé above table, it can be seen that ‘Central Line trains going

to Jakarta_accbunt for 10% of all the trains operated per hour in

e the.morning.peék time - zone and those going to Cikampek 10% of all

the trains operated per hour in the evening peak time zone.

On the other hand, the Eastern Line is slightly different from the

Central Line and accounts for 10% of the trains going to Jakarta per

‘hour in the early morning and morning peak hours, respectively and

- . 13% of. the :trains going to Cikampek per hour in the morning peak

‘hours. .

As just indicated, these are a large number of trains in service

‘during the morning and evening peak hours.. 1In the future, due to

1afge:increaSes-in the number of JABOTABEK trains and the elevation

- ~of .the Central Line, middle-and long-distance trains will no longer

“'be able: to be-ogerated:on the Central Line. (reascns to be stated

- -later), and it will become difficult to intensity train operation in

 .the morning and evening peak hours.
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c)

As shown 1n Table 5.3. l l, the headway of electric cars on the

Eastern Llne is 8 mlnutes, and that on Bekas; L1ne 4 nunutes for

_2005.” This w1ll result in operation on the Eastern Llne becomlng

-practlcable and that on the Bekasi Llne dlfflcult._

If Rﬁﬁa Stafioh"iS"féiodaEed under ;Ryz, middieﬁénd 116ng¢61$£énée
tralns can be operated on the Central Line, meanihg they can be
operated as at present, pattly on the Central Llne and partly on the
Eastern Llne. Nevertheless; operatlon between Jatlnegara and Beka51

Wlll remain d1ff1cult.

Therefore, the operation of middlewahd long—distancé'train$'in the

morning and evening.peak hours in_the future'phou}d‘be avoided,-

Even ' if the train operating 'systém is” comﬁleted,' it -would be
difficult to punctually operate the JABOTABEK trains together with

the middle-~and long-distance trains in the peak hours.
Operation of middle-and long~distance trains on the Central Line

Track elevation of the Central Line . is now in progress, ‘and when it
is “completed, the middle- and- 1ong distance tralns ‘can ho longer be

operated to Jakarta station via the Central Line. ' -
The teasons are as follows:

. Beginning point of track elevation‘'is nearer to Jakarta.station on
the present plan than one of the' JICA Study Reporei-(Feas::binty
Study on Track Elevation of Central Line) and there -is a sharp

curve around above mentioned peint in .this report.

. Then it is impossible to install track -turnout for .making routes

“to other tracks from the Central.line in Jakarta. station.

.- Trains .on the CentralfLine:can.usenoﬂly-two_trackst(trgck NQ} 11
and 12} in Jakarta station, but those two tracks are exclusive for
electric railecar trains,:?therefofe—.middiesé“and;-long—distance

trains cannot reach to Jakarta station;
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d)

.85.

Cay

. Middlé¥ and 1ong—dlstance traln that is longer than electric

railear train’ cannot be 0perated to the Jakarta depot, because

?:_middle“ and .longmdlstance train stops on the track tuinout

éonnected up ‘and..down . tracks on the Central Line.. Fufthgrmore,

'f_'éﬁéﬁher:1009m0tivé:éénndt be coupled to middle~ and long-distance

frain;.thén,tpain is not .able to shuttle back to Manggaféi station.

Furthermore, eéen if-ﬁiddle-rand long-distance traihé are required

" to terminate or’ orlglnate at Gamblr statlon, shuntlng of locomotive

to change the p051t10n causes hazards to main line since two main
tracks, two supplementary tracks and two platforms are provided at

Gamblr statlon.

To reésclve “above problem, a ‘locomotive may be additionally coupled

at the rear end of each train at Jatinegara station. By this
method; shunting of 1ocomotive at Gambir station can be eliminated
but causes number of locomotive required for operation at the same

time, all train should be stop at Jatinegara station for coupling or

" uncoupling of locomotive.

Use of Cibinong Line

The Cibinong Line is intended ‘fot freight trains, But, it may be
used for operation of the middle and long distance trains. By this,
the fbtééding problems will be resolved, but this causes

inconvenience - to " the . passengers going - to Manggarai, Gambir and

Pasarsenen.
Coal transportation
Transportation items and transportation sections

 VThe transportatlon 1tems as related to the Clblnong cement plant is

as shown in Table 5.3, l 8

559



Table:5.3.l.8_mransportatipnﬂdn{theLCibingng Line. ;. .

" Direction -

~ fransportation Sections

Items

1+ -Present :
_ transportation’ .

method

To, -
Cibinong

. Cigading —» Cibinong

Coal

. ;Rgiiwéy;(pigédinngékaSi)
‘Truck (Bekasi~Cibinong)

“plant

Tanjungprick -b&CibiﬁCHQ_

_Plastef

. Truck

From

‘Cibinong = Tanjungpriok '

| cement |

- Truck

Cibinong
plant

Cibinong ~» Tanjungpriok

‘Clinkex

. Truck .-

Cibinong — Cigading

‘Clinker | .

. Pruck

Construction of the Cibinong Line is a project under Ry3, and so

under- Ryl and Ry2 of 1992 and 2005 tgépgctiVe;y, the railway -

transportation is made as is presently.

. b)

Number of trains

The present coal train has a comppsitipq_of lB_ﬁrgight cars {coal

- 540t) hauled by a diesel locowotive.

Based on the demand forecast, the number of trains in futqré will be

obtained in unit of the'preéentzt;ain'as below.

Table 5.3.1.% Number of Trains on the Cibinong Line

Year

Pransportation Sections

"Number of_Traiﬁs

1992

cigading —» Cibinong

~ 8 (Loaded)

Cibinong -+ Cigading

s (toaded 3 + Empey 5)

2005

Cigading -+ Cibinong.

.16 (Loaded)

Cibinong —» Cigading -

16 (Loaded 3 + Empty 5).

2005 (via
Cibinong
Line)
2005

" Cibinong

;Fffpk:.

16 (Toaded)

Tpk —e Cibinong

16 (Loaded 4 + Empty 12)

Note: Loaded - Loéded train; Empty ~ Empty train
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Thus, under Ryl and Ry2, a total of 32 coal trains in one day and
both ways are to be operated between Thb-Mrl—Jng-Bks where the

Ielectrlc car tralns are mObt frequent in JABOTABEK. Tnen, it should

‘bhe consxdered to increase the train un1t and decrease the number of

the coal tra;ns. While there may be problems such as, for example,
stretching the storege track, it is desirable to haul 36 frelght

cars {loaded) w1th 2 diesel locomotives.

Required number of cars

c)
~ The _requited number of cars for coal transportation 1ie as shown
below.
Table 5;3.1.10 Reguired Number of Cars by Year
Year Traln Operatlon 7 Number of Diesel Number of Freight Cars
Route T ‘1 Locomotives : ' '
Cigading - Thb
1992 . 7 114
' = 'Mri -~ Bks
| ‘cigading - Thb
2005 _ 13 223
T.Mri - Bks,
: _Cigading -.8rp AT .
2005 16 248

Cibinong - Tpk
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5-3-2 t?eeder'SefGiee'

The followlng are clarlfications to the development program for integrated

transportat1on.
(1) Area service
1) Railway station and proximate bus terminal

- Jakarta Kota
Relocatlon of the Kota Bus: Term1na1 1nto the redevelopment area when

the New Jakarta Kota Stat:on is completed.

- Pasar- Minggu _
'Provlslons for a pedestrlan brldge between the rallway statlon and -

the new bus termlnal for smooth passenger transfer.

- Depok Baru

Introduction of a bus terminal into the station's front plaza.

- Kebonpedes
Reopening of Rebonpedes Station at roughly the same time as the

opening of the new bus-terminal in Bogor DJJAJR.

- Pasar Senen _
Transfer of some portion of Pasar Senen Terminal's function to the

station's front plaza.
- Rawabuaya

Connection with new/station facilities and the new Kalideres Bus

Terminal for smooth passenger transfer. .
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2)

Shuttle service between the railway station and the intercity bus

. terminal

3)

- Cakung (New Cakung)

Tanjung Barat (Pasar Rebo)
Binto (Cilandak)

ﬂBekasi_(existing Bekasi intercity bus terminal)

H

‘DirECt feédeﬁ service between the railway station and the area served
by the station. (The détailed feeder service route will continue to be
examined in ‘the feasibility study stage.)

=~ Radial service
- Zonal service

- Rudder service

The function of proposed feeder service pased on current information by main

station is indicated in Fig. 5.3.2.1.

(2)

1}

2}

'Ptdgr&m,for the'improvemént.of intermodal facilities

'it, is - proposed that transfer resistance factors 1in intermodal

transportation fbg' :éduced by making the following improvements to

facilities.
Improvement of traffic flow

- widening of aéééss road to station

~ Provision of station front plaza or bus pool
Provision of Eraffic safety facilities
- Signalling

- Pedestrian bridge

- Btairs design-
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The result of studies for transfer time ;edu@tion are summarized ' ‘in ‘Appendix

4-2,

. N_ew\_s;ulon_ .
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Tangerang

9. 'c:pman:_ :
{§1éndet]’
O

H;e'w stfotlon
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: Connection with Bus Terminal Bogori

-
i
1
>: Provision of Shuttle Service

PRI

Fig. 5.3.2.1 Function of Proposed Feeder Serv_i.cé -
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5 4 Alternat § Paptetps_fg: Rpéd Cases (BC-00, BC-01, BC-02)

The contents-and schedule of various projects and plans, were described in

Section 3-3-2, but this’ sg¢tibn summarizes them again to specify which
category of projects have been considered as the base cases (mainly road based

-t#ansportatiOn systems)ragaihst heavyixailway improvements that are the main

concerns of this study.

Three

base cases explalned here are called BC 00, BC-~01 and BC- 02. The BC~-00

 1nc1udes 1992 pro:ects and plans and BC—Ol and BC-02 both 1nclude the projects

and plans to be 1mplemented up to the year 2005. Two alternative cases for

2005 will be. comblned to the three ‘railway improvement cases Ry-0l, Ry-ﬂz and

By-03

5-4-1
BC~00

(1)
(2)
(3}

5~4-2
BC-01
(1)

(2}

(3)

that,have‘been,explalned_zn_theVprev1ous section (Section 5-3}.
Base Case for Year 1992 (BC-00)
includes the following three categories of projects:

Completion of the traffic management program and parking restraint

project.

Completion of én—going and committed road construction project within

JABOTAREKR Regiqn {JUTP, JUDP-l and Toll roads - see Table 3.3.2.1)

Construction of three bus priority lanes along the routes shown in Fig.

S3.3.2.1.

Base case for Year 2005 (BC-0l)
includes the following system improvements
Completion of the secondary arterial roads shown in Table 3.3.2.2.

_Cbmpletion Qf the urban toll road network, 1l.e. the Inner Ring Road,

Outer Ring Road and Harbor Road.

Intzo&uc't:_i.on of . further traffic management measures within the Outer

Ring Road, including the extension of area licensing scheme.
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4)

(5)

(6)

(7

5-4~3

BC-02

(1)

(2)

Introduction of addltlonal seven bus prlority lanes, and shuttle bus
routes between ‘the new bus termlnals and rallway stations llsted shown

below?

Cakung Statlon; ,1“3

! .

" East Teérminal -

‘South Terminal® =~ = Tanjung Barat Station;

South West Terminal

I

Blntaro‘S§at10n,'and

West Terminal ‘Rawabuaya Station,

xcdnstfuctioh-bf:East/WééE'maéé Transit beriﬁof‘ffbﬁ'KébGH'Séfuk}‘Qié

Tanah Abang, Gambir, Pasar Senen and Pulo Gadung td hew 1nterchange

' W1th rallway between Klender Baru and Cakung.

Constructlon of Blok MrSudlrmanﬂThamrln—Pota ‘an@ from Blok M to Pasar

Minggu Mass Transit Corridor.

Development of street system within the East/West Jakarta and within

the Tangerang/Beka51 Core~01t1es.

Base Case for Year 2005 (BC-02)

is the addition of the following improvements on BC~01.

Extension of Mass Transit Corridor frbm‘Kéboh—Jefuk:tbfﬁbrth*Serpohg

from new station near Cakung to Pondok Gede.

Provision of the road/street  system within the southeast/southwest

suburbs.
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'5-4f4' Mass’trénéit‘corridor'nethrk.v

_Masﬁvtransit-systéﬁé;andicoxriﬁors have been propoged by past studies. The

mags -transit corridors considered in this study run along North-south. corridor

_and'Wést-east'corridorr The former route passes Blok M-Sudirman-Thamrin-Kota,

where persisteht peak—hour traffic jams are présent. The latter route should

piéy'an importahtrfdlé underrthe JARBOTABEK Geﬁelopment policy that direct the

urban dévélopment along the east-west corridor with the constraints on south.

(1) North=-South Route .

(2}

- The  construction of mass transit  system along Blok

M-Sudirman-Thamrin-Kota would alleviate the worsening condition of

_tréffic congestion.

An assumed development scenario is as follows:

By 1992: Between Blok M-Sudirman~Thamrin-Kota a bus priority lane will

be constructed to characterize this corridor as a mass transit corridor.

By 2005: Kota-Thamrin-Sudirman-Blok M corridor will be upgraded into
another higher capacity mode, which will be extended to the Blok M-Pasar

Minggu section.
Total -length will be about 23 km. This corridor is to be integrated
with Pasar Minggu railway station to provide 'a feeder services to the

existing heavy rail systems and distribute the railway passengers to the

southern part of the central area.
West~East Route

Future development in JABOTABEK area will mainly be in the western and.

eastern areas. Population increases are expected in both areas.

The West—east'route:originates in North Serpong, which will be developed

as a sub-centre. Horth Serpong is located in an area having no
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transportation services betweeh ‘the Tangérang and~.SerpbngjﬁLihes; - This
West-east route gﬁes through Ciledug—Kebon. Jeruk-Tanah Abahg—GambifePééét :
Senen-pulo Gadung;East“'Metfopoiitan—“CenteraNew fRailway'EStatioth(béEwééh--
‘Klender Baru and Cakung) and Pondok Gede. -Tétal 1éhgth will be-apb;okimately
49 km.

'The development scenarioc by the year 2005 of this corridor is"as followss |

Stage 1: Construct the system along Kebon JEruk-Tanah Abanngamblr- _

Pasar Senen-Pulo GadungnNew Rallway Station.

Stage 2: Extend the system from Kebon Jeruk to North Serpong, and from

‘the new railway station near Cakung to Pondok Gede.

The layout of the above mentioned routes are shown in Fig. 5.4.4,1
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fahcers
SPETN

Ne

?’. % Traffic Regulation Zone

Metropolitan Center -
P S . i . ™ ..
o "Qub Centet i3 Limited Development Zone
® Secondary Center PRS- Freeway
_ Green Preservation/ - [PE— Ruilway

Recreation Zone

& Central Arca ' o Hikmm .Mass Transit Corridor

. (A)Kota- Thamyin - Dukuh - Sudirman - Block M - Passar Minggu.

_ . {B) Notth Serpong - Ciledug - Kebon Jeruk - Tanah Abang - Passar Senen
© 7L pyto’' Gadung - Bast Metropolitan Center - Néw Railway Station
.~ Pondok Gede, S )

Fig. 5.4.4.1 Routes of Mass Tramsit Corridor
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5-4-5

()

. For. the Main Corrldors (North~South and East~Wést)?

()

Selection of Appropriate MRT System For Main Corridors
Introduction

for whlch an MRT'

‘system is to be planned as establlshed between the dICA study team and

the counterpart ‘team for BCOl and BCOZ, an approprlate system w111 ‘be

chosen in con31derat10n of the demand forecast.

ProCedufeS'fofdéeiec;ionfOf the syetem '

Selection fof the 'apﬁropfiate -syStém"ifor “the demand w111 be made

according to the procedures ehowh ih_ Fig. - 5, 4. 5.1,_ and :iﬁf the

_select:u:)n,r the prospected 5001oeconomic and urban trafflc developments

'-w111 be comprehen51vely taken into aocount.

(3)

1) .

Selection of thé system
Demand forecast

The " demand 'fotéoasts, or more speoifioaily:ifheviﬁhoiez dé&ioboth
direction maxiuum sectional traffic volumes and morning peak one way
hourly maximum sectional traffic volumes of the North-south'copridor
(feferfed to ag "N~S Line" below) and East—West Corridor (réferred to
as "E-W Line" below) for the patterns of the comblnatlons of Ryl Ry2,
Ry3 and BCOl, BCO2, are shown in Table 5.4.5.1.

As seen from Table 5.4.5.1, the maxzimum sectlonal trafflc volumes at
peak hours of N—S and E-W. Lines are dlfferent only for about 10%
between the patterns, and so there will be not much dlfference
produced with whatever pattern taken for examlnatlon for selection of
the system, Thus, the system examlnatlon will be made of the pattern
of BCOl-Ryl. In this case,’ the peak hour one way sectional txafflc

volume as related to the rallway network is shown 1n Fig. 5 4 5.2,

The peak hour one way hourly mékimum‘seqtione;Vtréffio volume in and

after 2005 is estimated as shown in Fig. 5.4.5.3.
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Demand. forecast (at peak hour)
lat. and after 2005

:

ting operation .-
with existing
railways -

3 Hindrance. tof-
road traffic

4 Maintenance
technology

5 Reliability
6 Safety

intrusion-

3 Divfsion_
of city

4 Air Pollution

Social and other
evaluations
.

Detetmination of systems to be
studied ' ’
AN — | ¥ _ g . :
Excluded from “Maximum system capacity 2D.E, wax at peak hour
study o : : : :
Study of ueed for interpenetrating
loperation with existing railway
Determination running levels of ground,
glevated or underground _J
- i
* B
Social and other Co IEconomic evaluatiou]
evaluations - T
1 E
B 3 |
Others . - Environmental Determination of
1. Meeting impact, construction
increasing: : - costs {ground
transportation "1 HNeise equipment, -
volume in ~ L . vehicle equipment)
future .2 Visual 1
2. Interpenetra-

‘|Calculation of
maintenance and
operating costs

¥
Annualized total
cost

[Anuualized total cost/passenger km

A
[ﬁconomic evaluatiog]

L]

iComprehensive evaluationl

Fig. 5.4.5.1 Flow of System Selection
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Table 5.4.5.1 Demand Forecast of Masgss Transit

A. Maximum Transportation Volume in Both Directions in One Day
{Thousand persons/day) (Sectional Traffic volume)

BC-01 . | . pe-02
Case . ) ) -
Ryl | Ry2 | Ry3 | Ryl Ry2 . | Ry3
N-5 Line 462.1 | 425.5 | 42423 | 419.5 |'409.6 | 408.3
E-W Line 411.8 | 383.9 | 373.0 | 433.7 |a12.06 | 4107

B. Maximum Transportation Volume in One Dlrectlon Durlng Mornlng Peak Hours
{Thousand persons/hour) {Sectiocnal Traff1c Vblume)

'BC=01. | BC-02
Case AN, : S
Ryl | By2 | my3 | myl | Ry2 | my3
N-8 Line 21,0 | 202 | 20.2 | 19:9°| 19.5 | 184
E-W Line 19.6 | 18.2 | 17.7 | 20.6 | 19.6 | 19.5

The averéges during 3 peak hoﬁré in
the morning are glven in B, "
(A x 0. 0475)
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2)

3)

It is assuméd that the peak hour one way houfly max imum .sectidnal o
traffic volume will grow'uP ﬁfter 2005 at 6.4%, namely the aame rate
to that of the annual mean - growth of all public transportatlon means
between 1992 and 2005.

Types of the systems examined and maximhm{transportation capacity of

each system

. The systems to be examlned are those shown in Table 5.4.5.2. Makimum

transportation capa01ties of these systems are also shown in the same

table.

In some reports, it is repottéd-that the bh;és.byfmééns of'exclusive
lane allow transportatlon of. maximum 30, 000 passengers/h/one way .
But, the transportatlon capa01ty of buses is substantlally determlned
by the ability of proce551ng the passengers gettlng off and on the bus
at -each bus stop and, more partlcularly, the proce551ng ability at the
bus terminal in the mldtown area where the trafflc demands
cohcenﬁrate. Thus,_lt 15 con51dered in. many cases “that the realist1c

llmit of buses is 20, 000 passengers/h/bne way.

The demands foreqastS?éf.tﬁelﬁ?S aﬁd E~W Lines in the JABOTABEK Area
in 2005 are respectivély‘abdﬁt 20,000 passengers in terms. of one way,
one hour in peak hdﬁrs, as éhown iﬁ Fig{ 5.4.5.2. Then, the
passengers will eventually exceed 30 000 in about 5 to 10 years after
2005, and so0 the buses ' are con51dered to be not always adeguate in

capacity for N-5 and E-W Lines.

Examination of the need of interpenetrating operhtion. with the -

existing railway

MRT in the Main corridor has its N-3 and E-W Lines crossing the

existing railway at the latter's main'statiqhs°
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Then, if the interpenetrating operation of MRT and existing railway is
prect.icable, the ser'vicing effic_iency_of the network, cars ‘and ground
facillties is enhanced. In particular, in th"e section between the
Cakung St-.atmn at which E-# Line and: Bekasi Line cross each other andr'

the Jat:.negara Station, medium and long d:.stance traing and commutatmn '
trains are concurrently present, and in 2005,  the t:rack capaclty w:.ll

be close the limited. fThen, with 1ncreasing demand. thereafter,‘lf 1.1:

is possible to have some of the commut:atlon trams directing from
Bekasi to the midtown area run directly onto the-M_RT _‘.line_ from the

Cakung Station, it will be ntnch mote .ccnvenient: for the _ccmnutatcx_:é.

4) Establ_ishment of ﬁunn_ing 1level {ground level, elevated c; nnderg;ound)
_ The following two cases were examined,
a) Cese 1

In consideration of the hlghly developed land use 1n the cities
inside’ of Innex Ring Road, the - underground structure is- taken,
while an elevated structure will be exanu.ned fcr the s_ec_t:.cn
" between Inner R:Lng Road and Outer Rlng Road, and"a_ _g::ound level

structure considered outside the Outer Ring Road.
b) Case 2

An elevated structure is .considered"-thrcughout ‘inside the Inner
and Outer Ring Roads, and outside the_—'octef ﬁing Road, a ground
level structure is taken. ‘ ' o | '
The relationship among Running level, Inner Ring Road and Outer
| Ring Toll Roads.are shown in Fig. 5.4.5.4. | . o

Buses are examined in Case 2 only.
5) Economic assessment

Table 5.4.5.3 and Table 5.4.5.4 shows_'tt_ze constr'ucti;on ccéts of the

systems according to the running levels of Cases 1 and 2.

5-76



hour

.

cion per

Mass Transit corridor (in one direc

~ during peak hours)

aeay

(‘thousand  persona/hour /direction)

ce0T

puewaq o @sBaIdUI  £'C°H°g *3TJ

SToZ S102 : © €002 Se61 26, 28,
ﬂ:%.ea
- 00z°¢
ot Boz ¥ 000°¢
. .0*.4 :
Pwmr$
D0LL

9761

QHN 000° 0T
00061
coo.ow

{(Thousand pérsons/da})'

Public (in both directions in one day)

5-711



sToaRT. Jutuuny w.m.v.m *BTa

|

punois

PaIBAITY

punoaxxepuy

polEADLY

=

punoas

5-78



For eacn system and each running level of Cases 1 and 2, the
constructxon cost per km was determined . in reference to the: cases in
Japan, then lt was modified in conelderaticn of the difference 1n the
construction cost between Indonesia and Japan to suit ko the ccndltlon
in~ Indonesia, and: aseumlng the service life fcr each component of the
;system_and the annual 1nte:est rate of 6%, the annualized cost per km
and then the annualized total cost was calculated for each'SYSten and

. per Case 1 and Case 2.

For the malntenance ‘and- operation ccst, the cost per car-km ineJapan
was obtained for each eystem, then it was divided 1nto the personnel
and materials ‘costs whlch were then corrected with the cost dlfference
'between Indone51a and Japan taken into account. " The maintenance and
operatlon costs thus obtained for the systems and the runnlng levels

of Cases 1 and 2 are shown in Tables 5.4.5.3 and 5.4.5.4.

For . the cars of the respectlve systems, the annualized cost was
calculated with the import price te Indonesia taken into consideration
and the service life and annual interest rate assumed to be 25 years

and 6% respectlvely.

Detalled ewamlnatlon of runnlng levels for each system will be left to
the F/8 on the construction of MRT; and 'in the present study, the iron
-wheel systems (ord1nary railway, linear motor ‘and LRT) will be
con51dered under' Case 1, _and the - bus  and rubber wheel systems
:(monorall .and automatic guided transportation systemj will be

considered under Case 2 in consideration of:

-e) “Present condition of advancement of land utilization ineide Inner
Rlng Road- and '

b} EActual experlences up to. the present of the running levels of the

-:espect;ve_systems..

The céete of the systems are shown in Table 5.4.5.5.
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6)

Bocial and other assessments

Social and 6£ﬁétuéééeséménté ﬁili be made of (a) noise, (b) visual

o intrUSion, (c) div1sion of city and (4) air pollut1on, as representlng

TR

8)

the environmental aspect, as shown in Fig. 5.4. 5.1. The runnlng.

levels are different between theé ins;de and the outside of the Inner

Ring Road, - and 50 the assessment will be made separately for the

inside and the outside of the Inner Ring Road.

Asséésmeht will also be made for the following.

(a) Possibility of'meeting the 1ncreésing traffic volume in future,
{b). Possibllity of interpenetrating operation with the existing

rallways.

-tc)' Extent of hazards to. the Toad t:ansportatxon.

{d) Any experience of maintenance in Indonesia.

 (e) Reliability.

(£) Safety.
Comparison of the system characteristics.

The cfitérié_'for ther foregping ecohomic assessment and social and
other assessments and the characteristics of the systems as compared
with one another are as shown in Table 5.4.5.6 and 5.4.5.7.

j}?c_ﬁ- the @emaﬁd in ;he order of 2005, the bus system is considered to
be echomiéélly ~distinguished but is infericr to. the other guided
transportation systems in the environmental aspect, adaptability . to

the indreasing_demand inifuture, reliability and safety, and so the

' guided' transportatibn syétéms are recommended for MRT of the Main

corridor in JABOTABEK Area.
Conclusion

From the forecasted demand in 2005, it is urgently required to

construct some gquided type MRT for the N-S and E-W Lines.
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" Table 5.40506

Criteria for Assessment

Eéoﬁomic évaluatién 180 > 80 to 90  .90 tO-iOQ.-. :.iﬂb‘<:'
Cost/Passenger—km : : = S SR —— Rr——
(rp) © O . A X

- Social and other evaluation

Dot

some

ST heavy

none - very few
Noise 3 :
© O A X
none very few some - "toféﬁéat
visual Intrusion ' ' : : extent’
—_ - none ° to.a little | - to.some. -~ tgfg;eat
Division of City extent: extent - extent
- © . A 4
‘ ' none “a little soﬁe héavy
Air Pollution R o SRR T
R @ O VAN X
Transport Capacity >40,000 | 40,000 2 30,000 2 25,000 >
Passengers /hour/ to 30,000 > 25,000 e
one direction © VAN X
Interpene_tration POSSib].E : almost .'_DD-S'S i.ble ":'*'impdSSihle
with existing possible with some o _
railways investment
© O A X
Extent of obstruction . none . ~a little heavy

to road traffic

©

-gonme

A

-very 1i£t1e

Experience of maintenance abundant . - some - none
technology in Indomesia o _ L N
- | © - O AN X

very gbdd ~ good " average poor
‘Reliability - T A Pl
© O Ay X

very good good average poor

Safety © O 4

A
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Table 5.4.5.7 C'har.'.aidteri.st'iéé of the Systems

Automated

o d i, System "Bus . | Monorail | Linear LRT |guided tran-| Ordinary
“Ttem . S ; . ‘motor car spoxtation railway
ECOqomfc.evaluation () o () Z} . () "X A

" Social and other
. evaluations . .

Within inaerring road
Outside innerring foad

Visual instrusion
Within ianerring road
' OQutside innerring road

Division of city
Within imnerring road
Outside. innerring road

Alr Pollution

. Transport
-Gapacity

Interpenetration with
existing railways

x |x I>lo> o> o>

x @ |elo> o> o>

> |0 leloe loe pe

® |0 @lo® 0o o

X O |@ob> [O> |OF

®© |e |@|ce.joe po

Hazards to Road

Traffic :
Within innerring road
Outside innerring road

Experience of Maintenance
in Indonesia

@ 0@

Reliability

Safety

>lle o

@le|x |ox

@@ X (0O

® ®l o |0

elo|x |ob

oo
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For the 'seke of ealcul_ation_ of the annualized geheralized eost: for
choice of the optimum pattern for Master-Pléh; anj guided type eyetem
may be employe& for the N—S and E—W Llnes w1thout much effect on the -
cholce of optlmum pattern. Thus, for the calculatlon of generallzed
cost LRT will be adopted which s considered to be excellent from the

comprehensive view polnts as shown in Table 5.4, 5 7.
A more. detalleﬁ ‘study concernlng the ch01ce of the system, 1ncluding'

examlnatlon of the runnlng levels, should be made 1n the stage of
: F/S.
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-5~5  Cost Estimation.

Estimation. of Construction Cost

~ Estimation of the construction cost was made according to the following.

EN

ThéKéngineetihg work-cost.waé eétimatéd as -of 1989, and the subSequenf‘

- : rige’ of prices was not taken into account.

(2)

3)

(4)

(5)

(6)

‘The engineering work cost was estimated upon the existing investigation

-.data .and the data furnished by Indonesia.

The iﬁportéd machines”and materials were assumed to be free from tax.

-The:. engineering work cost was classified into the foreign and local

currencies.

'Thé'énginée;ingiwofk cbst includes the'ihvestigatioh,'design and work

_management cost and reserve expense.

The exchange rate was assumed to be Rpl3.4=¥1

(April 1989).

'Result of Bstimation of Construction Cost

The construction cost is as shown in Table 5.5.1.1.
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Table 5.5.1.1

Cost Estimation for Each Case

(1) Railway Case (Rp.Million)
{MPROVEMENT CASE FORE IGN LOCAL Total
a 823,800 256,700 1,080, 500
b 1,393,100 340, 300 1,740,400
Ry -1 2,093,450 389, 800 2,483,350
Ry -2 2,940,660 817,400 3,758,080
Ry -3 3,840,130 933, 200 4,773,330
{2) Base Case (Rp.Million)
IMPROYEMENT CASE FURE]GN LOCAL Total
Road 438,800 421,600 860, 400
BCOO ' e
Total 438, 800 421,600 860,400
Road 1,498,200 1,437,400 2,933,500
BCO 1 |#Hass Transit 3,003,400 1,803, 800 4,807, 200
Total 4,493,600 3,241,200 7,740, 800
Road 1,496,200 1,437,400 2,933,600
BC O 2 | Mass Transit 3,748,600 2,165, 200 5,813,800
Total b, 244,800 3.602,600 8,847,400
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. CHAPTER 6 TRANSPORTATION DEMAND FORECAST







© i ~“Chapter 6 - Transportation Demand Forecast
6-1 General
6-1~1 - Objective

The objectives of tr#nsportation demand forecast in this study is to estimate
future - transportation .deméhd within:-the JABOTABEK Area ‘regarding - effects-
caused by the varioué:transportation:improvement options.  They are the option
h of railway-improvemeﬁt1by¢19925 road dévelopment~projects, the mass transit
system - develophents, “road- traffic  constraint policies and the railway

improvement péckages:-
Transportation demand forecast models were developed to cope with the needs of

this study. The results of the forecast are the bases of the subseguent works

such as facility planning and economic/financial analysis.
6-1-2 General Procedure

Future transportation demand in JABOTABEK Area was estimated sequentially

based on the steps shown in Fig. 6.1.2.1.

Trip Table Update .

HModel Development

Model- Validation®

I

Future Demand Forecast

Fig. 6.1.2.1 Procedure of Demand Forecast

Theﬁfiﬁsf'ééep,is;to qué;e-person trip tables.develpped by,ARSDS study by
JICA. irt:has'béeh”moreathaﬁﬁthree.years since- the tables were made. This
step aimed'tofdeveiop 1988-trip'tab1es,in_order,to establish reliable demand

forecast models for this study.



Supplementary screen line eurveys were conducted to obtain the 1nformat10n of

the existing demand.

The second step is to develop demand forebast models for'this séudy.-_ihey-
were developed through analyses of the eetlmated 1988 oD - tables, ¢ zonal:

socio-economic characterlstlcs and transportatlon networks w1th1n the area.

_The third step is- a model validation. The medeie'ﬂeveloped.in-the,second,step’
were tested by'comparing'the-estimetedﬁandvobservedetrafficivolume'by-eode;
in this’proceduré, the estimated. trip'tabies for”pubiic modes ‘were modified.
The revised models were developed based on . tbese ‘medified trip tables.iﬁThe,
demand forecast system comprising the above developed models was fznallzedﬁ

through this model validation step.,

The forth = step is to forecast futdre‘QtrahsPottetion ‘demand. - Future
sogio~economic framework - and future traneportation--‘networks"-includingu

alternative improvement options were prepered for the projection.
6-2 Model.Development
6~2-1 Preconditiens

{1) Trips analyzed and forec.aseed: -

Trips analyzed and foreeested in this'etudy'are'the trips withie:DKI
Jakarta, the trips between DKI. Jakarta and Botabek and the trips
between DKI Jakarta. and the other areas._.So, the trips within Botabek
and the trips between Botabek and the other areas were excluded from
this study. Those excluded trlps were con51dered to have a smaller

importance compared w1th the trips dealt with in this study.
{2) Data base

The - ARSDS (Arterial Road System Development Study 'in Jakarta
Metropolitan Area by JICA): was, adopted ‘as -as data base of:-this- study.
The- ARSDS developed various person trip and vehicle trlp\tables.through.

field surveys including a person'trip'survey‘within;JABOTABEK-Area.



(4)

(5)

{6)

{7)

ques L .

Modes considered in this study are railway, buses, mass transit system,

motorcycles and sedans. The former three modes were treated as a
' public modé, while the others as a. private mode. Trucks were also

_considered as a fréight transportation mode other than the above modes.

_'Trip purposes

Only-a]J._pﬁrpose trips were analyzed and forecasted. Trip purpose,
such as work, business, shopping and so on, was ignored. Effects by an
incréase of a particular trips could not be analyzed. ‘These were

grasped as a whole.
Peak period demand
Only all day'tfips were analyzed and forecasted. It means that traffic

congestion at peak period could not be analyzed. But, a mode split

model developed in this study was integrated with a traffic assignment

' pfocedqre as described later. The effects of road congestion during

the peak periods were considered to reflect the mode split between

railway and bus through the procedﬁre.

Traffic zones

The JABOTABEK Area were divided into 113 traffic zones, while the other

area were divided into 17, The traffic zone system is the same  as

ARSDS, Fig. 6.2.,1.1 and 6.2.1.2 show the traffic zones of DKI Jakarta

and Botabek respectively.
Trips by private and public modes

Trips by private modes were hot analyzed and forecasted in this study.

The Outer Ring Road Study projected'future vehicle trip tables based on

" its revised traffic count surveys conducted in  1988. Its

socio-economic framework was considered to be the same as this study.
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The study team made use of the results of the above™ study; ‘and
concentrated to forecast the trips by public modes. ‘
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5+=2-2 - Forecasting System -
(1) General

‘Fig.. - 6. 2 2 1 shows a general procedure of the forecastlng system

._,development adopted in this study..

S S ees s i - 1985 -
P Socio—economicl,; N ARSDS Trlp
S Indexes ' Yo ‘Table '
iy = o e - =p. '

1985
" Models
' 1988 ) .
8001o~econom1
Indexes ,//
~| 1988
Trip Tables
T e . 1988
: S Network
i.]. Mode Split/ . -
' Assignment
1988 _ 1988 /
Trafflc Volune Screen Line
8 Gl ~ - Surveys 7/.
1988
Models
Future ;7
/- 8ocio~Economic/
/ Indexes - ///
R : . Future
Trip Tables
— p Future
Network
. Alternatives
Mode Split/
Assignment
Hodel

Future Trafflc Volume
by Mode '

Fig;'6.2.2.l General Flow Chart of Fbrecésting Systeﬁ Development



(23

1)

‘The development wotk 'wes commenced by model "build'ings"-’baeedt:’on_‘;w's-s

ARSDS trip tables and eoclo-economlc indexes in 1985.' By using these_
models and soclo-economlc 1ndexes in 1988, 1988 trip - ‘tablés ' were
estimated tentatlvely. Ehe feedback routine shows that these-tables
wére revised by an’ lteratlve procedure. The trlps of the estlmated

1988 trip tables were lelded by A’ mode spllt model lnto rallWay and

bus according to the levels of service of these two modes. Then, the =

trips were assigned to each network. by mode. The a551gned traffic

volumes at selected 11nks were compared w1th “the observed traffic.

volumes which were obtalned by the screen line surveye.f The rallway
and bus trip tables were rev1sed repeatedly to be equal to the observed
values until the differences beceme-acceptab;e.; Aftepkth1e‘}teratlon,
1988 models were estimated besed: on 'the. validetedd'tkiof_tebles and

networks.

Future _tﬁaneportation 'demandf'by“mode were dfotecasted' by"the system

consisting of these validated 'models; ‘. Future | soclo-economlc ‘indexes

and. future t;aneportation networks were the : ‘major inputs of the

system. The ‘major 'outpute' wete  traffic volumes, 'passenger-hours,

passehgerwkilometets,'vehicleehou;s and vehicle-kilometers by mode.
Trip table update and model ‘validation
Supplementary surveys

Supplementary screen line surveyslﬁere cohducted:at—selected points
regarding railway and bus passengers. These 'su:veye'linteﬁded to
Celarify the actual number of passengers who passed the screen 11nes.

The results: were utilized to develop the models and to validate models._

The bus passenger couﬁting sufvey was conducted-from Dedember'13 to 15
in 1988, while the rallway passenger countlng survey was conducted on

20 and 21 of December.

The number of bus passengefs oh board was coohted by eurveyers at each
survey polnts. The number of buses by vehlcle type was counted at the

same txme as well.
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The survey was conducted only' on_"ci'ty ‘bus passengers' guch as PPD,

Patas, Metro Mini, Kopaja, Microlet and etc;; since"it 'uas "very

difficult: to éount 1ong distance bus passengers through darkened bus :

windows. The number of. the passengers were incorporated accordlng to
the DLLAJR's long drstance bus survey conducted in 1987‘ The number
of bus vehlcles surveyed was compared w1th the other surveys and it
was considered acceptable. The survey results are summarlzed 1n Table.

6.2.2.1.

The number of rallway passengers 'was counted at selected survey
stations by train.ﬂ The surveyors counted the number at the statlons
just before the train departed. The survey days were, however, stormy
with severe rain and flood all cver the area. . Ihe results of survey
showed less number' of railway passengers than antic1pated. "The'f
surveyors reported 1nformation fronl PJKA_ statlon offlclals that the
number was very small compared w1th an average weekday. + The study
team abandoned to utlllze the rallway survey results,fafter careful
examinations of ‘collected data. :Instead'of the survey,.the study team
decided to use the ARSDS rallway passenger counting survsy results by
extrapolating the number w1th a growth rate of passengers derxved from
PJKA's ticket selling reports w1th1n JABOTABEK Area. Ehe estlmated
number of: rallway passengers 1s shown 1n Table 6.2. 2. 2. together with

the results of ARSDS survey.

Table 6§.2.2.2 Estimated Rallway Passenger Number
at the Selected Sectlon
(All day, both: dlrectlons)

.“_____..._.;..._____—__—_--n--...,......._-.__._.__.._.......____._______,,._..___

o S 1985 = 1988
Section’ © Line: . __'."ARSDS'_'“Estlmates
Kallderes _ Tangerang 2305 S 2484

:  (6969) ._(7510)

Sudlmara : Serpong L 12949 13953 .
Lenteng Agung Bogor .. 36087 -~ 38886
o -(23709) (25548)

Cakung - - Bekasi ¢ 11528 . ¢ 12422

_-.—....-s——'--fu—_..-.—-...._....————-.—m——_————m—--.....n—————.-.—m_—._.a.._—.-._

Note:Figures in parentheses are.medrum”end,long distance’
train passengers. C L : :
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2)

Network development

Three kinds of. transpor tation nethrk were developed to represent
level of services in 1988 by modef- They are road bus and railway

network. . These networks were prepared to a551gn trlpS for the

~ yalidation as well. .

'_The road network was developed to represent a bas;c transportatlon

network. _ It 1ncludes major arterlal roads, secondary roads and
to]lways 1n a form of “llnk" and “ncde" to be processed by computer.

11t\also.1nclqdes Qv parameters to calculate vehicle operating speed

,whlch;corresponds to the traffic volume on each roadrlink.

_The bus network was generated by computer based on lnformatlon on bus

;routes and the above road network The bus routes, cons1st1ng of more

.,than 300 routes, were ‘tied up 1nto 186 representatlve routes for the
' analy51s w1th K] careful attentlon. Informatlon on. service levels of

_bus transportatlon, such as bus routes, waiting tlme, transfer time

and bus fare were'prepared for the analysis.. The operatlng speed of
Jbus_was derived from a relatlonshlp between bus and other vehicle
7 speed. The speed of the other vehlcles were calculated through a
capacity restra;nt assignment  procedure by each road link. The
'relationshio, which was quoted dfrom “Trafflc Restra1nt and Parking
Policy;studies".ih‘1937 by Pamintori, Buchanan and others, was shown

as a following equation.

0.831

yB = 1.201 x V

where,

VB_:_operatlng speed of buses

other vehlcles speed from the QV curves

<

The network also includes corresponding road 1ink information to

obtain a total link traffic volume on each road.

;:The travel cost by bus was calculated by us1ng the follow1ng fare

. rates per one- r;de except_long_dlstance buses. These flgures were

_ﬁeighted_average_fares by bus type derived from information of DLLAJR.

6-11



3)

Large Bus . Rp.239

Medium'Bus ' Rp 200

Small Bus . " Rp.183° |
eronéfDistance Bus Rp 10 4 per ki _1”' L

The railway network consists of-railway link, stationlnoﬁegﬁblatform
node, transfer llnk, terminal node and line information. ‘The network
1ncludes the bus net work descrlbed above. Rallway passengers can use

the bus network as an access and egress transportatlon mode.

The travel tlme by railway con51sts of a llne haul tlme, waltlng tlme,'
transfer time and terminal tlme for 1ntermoda1 transfer. k The line
haul time was calculated accordlng to the operatlng speed of tralns.t

The waltlng tlme was calculated accordlng to the number of trains in

service in a day.- The transfer t1me was assumed to’ 10 mlnutes for one

transfer. ihe termlnal tlme for intermodal transfer 15 est;mated

accordxng to ‘the results of the fleld surveys on statlon faCLlltles

and feeder servxoes conducted in this study.

The travel cost by rallway was calculated accordlng to the follow1ng

' equatlons which were derlved from fare tables of PJKA._

JABOTABEK Trains: Rp.200 + Rp. 6.67 x distance (km)

Medium and Long C oy

Distance Trains: Rp. 11.137 x distance (km)
These three networks were integrated into one network owning road
network nodes jointly. Railway passengers can transfer to bus network

and bus passengers can also transfer to railway. ' Typical. network

diagrams are shown from F;g. 6.2.2.2 t0 6.2.2.4.
Methedology

As descrlbed before, the 1nethodolcgy to . update trip. tableu have a
close relatlon to model bu1ld1ng and model valldatlon. Flg. 6-2 2”5

'shows a detalled procedure of trip table update, model building and

model valldatlon.'
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The models were developed based on a conventiona}. four step procedure '
in th:.s study. "I'hey are trrp generation/attr:aotion models, trip
) dlstrlbutlon models and an 1ntegrated mode spllt and trip assignment

model. .As shown 1n the figure, trip generatlon/attraction models were .
estrmated by uslng 1985 ARSDS: trlp tables and 1985 zonal populatron'

and employment. A trlp dlstrrbution model was. also estlmated from the‘
tables and road drstances between zones. The 1n1tia1 1988 trip tables
for publlc mode were estlmated by using these,rmodels and 1988_
socio-economic indexes of zOnee;":These models” and_-tables' were
tentative. A mode split model which dieides.onblicltrips into. railway
and bus mode was ”estlmeted " based on 1935-‘moaai"shaié'*ane'ﬂigss
explanatory variables-derived°fron the 1998'héteergsl' Thlérwas also a

tentative mode split model.

The. mode split/assignment. model, which ‘is shown in 'the flgure.
consists of the mode Spllt model descrlbed above and ‘a. capacity
Lrestra1nt trip assignment proceoure for road vehlcles 1ncluding
_buSes. The input of  the model is trip . tatles and networks by
transportatlon mode._ The trlp tables consist of publlc mode users,
motorcycles, _sedans and trucks. The' networks con51st of the road
network 1ncluding'the Qv information, the bus network and the rallway'
network. '~ The trlp tables were lelded by three,- and_ they were
assigned to the networks three tlmes respect:vely.: fIn every
assignment step, the - -mode splxt model spllts the publlc mode trlp
table into bus and rallway tr1ps accordlng to travel tlmes and costs
of both modes which were calculated through a . minimum path route of
each network. The routes were not changed “in these. ‘three ~time
assrgnment for publlc modee, whlle the_travel times were changed by
the QV curves of each Lrnk through the_increase cr road'treffro’in
each assignment step;' The'change of the trayel'tloes effecteé the
mode split at the snccessite'next'mode split“eteorf-ln:thie-way,imode
split between rallway and bus in thls model changes 1n each a551gnment
step mentioned - above.'_ As for the road - vehlcles, the travel “time
change on each link affected the mrnlmum path route ch01ce. “The route

-were searched in every assignment step for the road vehrcles.



{3)

1}

. The - modéfisplit/assignMeht model ‘assigng traffic ' volume on each

trahsportation link. The results were compared with the results of

.the‘scfeenJline surveys, If the difference between the results of the

‘Tmbdél”éh&‘the‘obéérved tféffic'vblume is sufficiently small, it can be

Sald “that the models ‘were valldated and that -the trlp tables were
'updated. 1E. the dlfference is not small, the rallway and bus trlp

ftables are modlfled 1n a manner described below.

'Suppose Ak 15 ‘an observed rallway traffic on k-th llnk, EK is an

'_aSSLgned rallway traffic on. the k-th 1link and Mu is an updating

"coefflclent for rallway trlp table, the Mu is calculated as Follows:

f = s - h' 2
= (2. Ak x B/ ) (EK)
k=1 k=1

'The Mis were calculated for the railway and bus trip tables
“respectively. The trip’ tables were updated by the Mus. The mode
spiit model was also updated since the share between railway and bus

has changed thréugh the trip tables update.

"In this 'manﬁer, the model wvalidation _and the trip table update
procedures Qe;e carriéd'out repeatedly until the difference between
the .éssigned and observed the traffic volumes became sufficiently
small. .'Tablé 6.2.2.3 shows the final results of the model
vaiidétion. The trip generation/attraction models and the trip
distribution model were developed by using these updated trip tables

finally.
Models
‘Trip generation/attraction model

Trlp generatlon of i~th zone is deflned as total trips originating

from the i-th zone. . The trip generation of the i-th zone is a “total

© of trips in i-th rOw of a trip table. Trip attraction of j-th zone is

def1ned as ‘total trips terminating at the j~-th zone. The trip

attractlon of the J =th zone is a total of j~th column of a trip table.
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Tab1e=6j2Q2,3-.dbser?ed.and EstimatédrTrafficibhiselected Links '

Link :;4_;¥1 L 'MQ@%=¥ Obs_rved Estlma-edEst /Obs

_Uniy,,InGOnes;a_— Depok .. ,,;_:_pRailway,.Aﬁgqassgi‘_@45994”1;183533
cakun - Bekasi . Railway 37970 . 41874 1.102818
Bintaro = Sudimara - - o Raillway " vo2146370 -10624:0.494991 -
Pesing - Rawabuaya . Railway 2484 .° '122134.916666
Daan Mdgot A o "Bus - "698437¢T’28802 0.,412382
Gajah Mada : Bus 162535 . 167883 1.032903
Gunun Sahari _ ) Bus S 123246 21417300 1,14997¢
Sudirman, . : ' o Buss - oo 2210440 5071636231:0.740228
Serengseng, Raya Bogor, Tol Jagoraw;Bus 219381 250347 1141181

- Tol- Pondok Gede, Kalimaran = - Bus - 56098~ 1822603 .248957
Daan Mogot, Tol JKT Merak - ~ Road | 102983 77427 0.751842
Raya Bogor, Tol Jagorawi =~ =~ . °. "Road 7113224 . 89959°0.794522
Parman - Road 145862 .- 86185 0.590B66
Sudirman . _ : Road 187576_3_197738'1'054175 N
Tol. JKT Bekasi, I.S.JKT Timur . Road - - 50895 ° "83490 1.640436
Martadinata . - Road 71213 - 53839 0.756027
Gajahmada . Road Lo 98319, . 159999 -1, 627345'
Kramat Raya Road 138011 - 97153 '0.703951
Sudarso : Road : 76805"_:' 114325 1.488509

o o ke 20 T B W Ty = i e ke md e S8 $04 HR M S Bn e e o o e e e o e s e ) LA A ek e et S Sk A An A s Y v

Note: Egtimated and observed traffic volu_mes of road vehicles are shqwn in

_PCU.
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Tiip geﬁeration ahd attractipn models were developed through analyses
of rélationships betwéeh' the zonal trip generation/attraction and
.zonal . socio-economic. indexes.  Fig. 6.2.2.6 and 7 éhow these
.relatibﬁshiﬁs"wiﬁh zéﬁal employment and populatiohj'regarding DKI
'Jaka:taIZOnes respectively. Fig. 6.2.2.8 and 9 show the relationship

Eifwithgéonal population’ regarding Botabek zones and other area zones.
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Pive trip generation/attraction models were developed considering the
'dlfference of the relatlonshlps (refer to the above flgures) ' They._
.-are the models for DKI Jakarta, Botabek 1, Botabek 2, other area 1 and

j other area 2,

These models were estimated through regre551on analyses. They wefe

' expressed as the following equatlons.

- DKI Jakarta Model . RN
= 820.75 + 558.6 x B + 175,66, Pi. (R = 0.8288)
where, Gi : trip generatlan/attractlon of 1—th zone o
Ei : employmént of i~th ‘zone ;

4-Pi-;upopulat10n of-l—th_zone-~
- Botabek 1 Model

Gi = 512,76 + 82.60 x Pi - - L (Ro= 0.9103)

- Botabek 2 Model
Gi = 895,35 + 7.23 x P{ | (R = u.sﬁsa)d _
- Other area 1 Model
= 1985;75 + 0.7651 x Pi | (R = 0.824;3‘.
| - Other area 2 Model
Gi = 755.70 + 0.0080 x Pi (R = °f445;)fn-

~ Zone specific coeff101ents were calculated to av01d estlmatlon errors

" in the forecastlng stage. They were expressed as ratios of actual

numbers of trlps to the estlmates.
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