3.2 Preconditions

3.2.1 Zoning

The socio-economic development framework is based mostly upon the DKI

Jakarta Master Plan 2005 and the JABOTABEK Metropolitan Development
Plan.

For the sake of convenience, the study area of the traffic demand forecast is

divided into a number of zones, and takes into aceount the following factors:

1) The Kecamatan distriets, the admistrative units in the JABOTABEK Ares,
should be adopted as a basis for zoning to facilitate data collection.

2) The coordination of zoning should be made with other studies such as the

JIUT study.

3) The Provision of one zone for one railway station is desirable in
estimating traffic flows between two stations. However, the level of
accuracy of available statistical data does not allow the division of the
area into sueh small zones,

Consequently, the sones for the demand forecast are defined as follows:

PKI Jakarta 50 zones No. 1 -50
BOTABEK 23 zones No.51 - 73
Quiside JABOTABEK T zones No.7T4 - 80
Total 80 zones

The zone code list and zoning maps are shown in Appendices 3.1 through 3.3

{see Appendix 3.4 for details of the zone code).
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3.2.2

Zonal Parameters -

Fach zone will make a different contribution to the traffic genera-
tion/attraction of the area as a whole. In Step-1 (see 3.1), the contribution of
each zone must be quantitatively prasped. It is affected by the following

three "zonal parameters":

1) Estimated residential population by zone (see Appendix 3.5)
2) Estimated residential population by income group in DKI Jakarta (see
Appendix 3.6)

3) Estimated land use by =one in DKI Jakarta (see Appendix 3.7)

The zonal parameters in DKI Jakarta are based on the preparatory study for
the DKI Jakarta Master Plan 2005 conducted by the Strategic Development
Planning Group, and those in the BOTABEK Area on the JABOTABEK

Metropolitan Development Plan.
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3.3 Traffic Demand Forecast
3.3.1 Future Person Trips Generated = Step-1
(1) Future Person Trips Generated in JABOTABEK Area

The résults of JIUT estimates were used for the future generation of

person trips in the JABOTABEK Area (see Table 3.1).

Table 3.1 “Estimated Number of Future Person Trips Generated

(Unit: 1000 person trip ends / day)

Region Year " Trip Ends
1984 10,955.6

DKI Jakarta 1995 16,519.2
2005 29,410.4

1984 1,108.6

BOTABEK 1995 1,694.4
- 2005 2,660.6

_ 1984 174.5

Outside JABOTABEK 1995 226.8
2005 270.7

1984 12,238.7

Total 1995 18,440.4
2005 25,341.7

Source: JIUT
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(2)

(3)

Share of Mass Transit (Control Total)

Person trips are divided into two categories: individual trips using motor-

cycles and gedans; and mass transit trips using trains and buses.

The figures worked out in the JIUT study are considered the framework

_within which estimates are controlled, and are defined as "a Control Total".

The JIUT results are shown in Table 3.2.

_ Table 3.2 Estimated Future Share of Transportation Mode

( Unit: persen trip ends x 1000, (%))

Mode of '
Transpertation 1984 1995 200.5
| Mass transit 5,710 11,160 14',170
_ (46.7) (60.5) (55.9)
Individual 6,530 7,280 11,172
(53.3) (39.5) (44.1)
All modes 12,240 18,440 25,342
{100.90) (100.0) {100.0)

Note: "Individual" consists of Motoreycles and Sedans

Source: JIUT

Generation of Person Trips by Mass Transit in Each Zone

The relationship was e_xaminéd between the generation of mass transit person
trips in each zone and the zonal parameters (population, population by income
group, and land use) iﬁ 1984, The parameter population by income group and
the parameter land use (ecommercial/administrative area) denote the close
relationship with the mass traﬁsit person trips in zones of DKI Jakarta, and
the parameter population, in zones of BOTABEK Area. Accordingly, the

regression equation is formed with the above-mentioned paramefers.
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Applying the regression equation, the future mass trausit person trips for

each zone were ostimated, adopting {uture zonal parameters and adjusting to

the total mass transit pefson trips calculated by JIUT.

The estimated fulure person trips generated by mass transit are shown in

Table 3.3 (see Appendix 3.8 for each zone).

Table 3.3 Estimated Future Person Trips by Mass Transit

(Unit: 1000 'person trip ends/day)

1984 1990 1995 2005
DKI Jakarta Total 5,122 7,739 9,898 12,333
BOTABEK Total 492 808 1,074 1,610
. —
Outside of JABOTABEK 98 147 188 2274
Total 5,712 8,694 11,160 14,170
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3.3.2  Distribution of Mass Transit Person Trips = Step-2

The future mass transit person trips obtained are distributed to each zone,
and are based on an updated mass trans.it origin and destination table (O/D
fable). The major traffic movement patterns are shown in Figs. 3.2 through
3.5 (see Appendix 3.9 for integrating the previously mentioned 80 zones into

20 zones).

To compile this updated mass transit O/D table, the following data was used:

1) The O/D table for railway passengers in the.“Feasibility Study of Grade
Sepafated Crossing in Manggarai Station, Track Addition and Other
Improvement on Merak Line and Tangerang Line, JICA 1984" (hereinafter
referred to as the "F/S of Manggarai')

2} The O/D table for bus transportation in JIUT
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oY parson trips / day

Fig. 3.2

Desire Traffic Lines of Person Trips by mass Transit

petween DKI Jakarta and Other Zones, 1945
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Fig. 3.3

Desire Tratfie Lines of Person Trips by Mass Traunsit
inside DKI Jakarta, 1995 '
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Desire Traffic Lines of Person Trips by Mass Transit

Fig. 3.4
between DKI Jakarta and Other Zones, 2005
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3.3.3 Modal Split between Railway and Bus = Step-3

The traffic volume of each flow thus obtained is divided into railway and bus

traffic.

(1) Modal Split Curve between Railway and Bus

The railway traffic volume is obtained by multiplying the mass transit person
trips by a railway traffic share ratio. The railway traffic share ratio can be
determined by applying é travel time ratio to the modal spli‘t curve between

railway and bus (see Fig. 3.6). The travel time ratio is arrived at by dividing

railway travel time by bus travel time.

1.0 \
2.5
Q33 p—- ——k

Railway share

Q78 1.0 20 3.0
Travel time ratio
(Railway travel time/Bus travel time)

Fig. 3.6 Modal Split Curve between Railway and Bus
{2) Estimation of Future Travel Time

Future railway travel time is an aggregate of the following:

1) future link distance (km} between stations divided by fuiure train speeds
{km/h);

2) future access/egress time to/from.railway stations; and

3} {future waiting time at railway stations;
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(a)

(b)

Future bus travel time is an aggregate of the following:

1Y) future link distance (km) between bus-siops divided by future bus speeds
(km/h);
29 future aceess?egress time to/from bus-stops; and

39 future waiting time at bus-stops;

The above-mentioned factors of future travel time are based on the following

assumptions:

Link Distance and Speed (Factors 1,1

Future railway link distances between stations were set based on the railway
network conceived in the ¥/S of Manggarai and the Review of F/3. The
future bus 1i11k distances were set based on the road network conceived in the
JIUT and Review of F/S.

The future scheduled train and bus speeds are based éﬂ the Review of F/S.
Scheduled train speed in 1984 was assumed to be 30 km/h on radial lines {the
Tangerang, Merak, Bekasi, Bogor, and Tanjung Priok Lines) and 23 km/h on
loop lines (the Central, Eastern, and Western Lines), and will be followed by
speed increases of approximately 10 km/h in 2005, for both kinds of lines,
respectively. Scheduled bus speeds ingide DKI Jakarta in 1984 were assumed
to be 15 km/h and 20 km/h on non-arterial and arterial roads, respectively

and 20 km/h for both kinds of roads outside DKI Jakarta, It was assumed that

scheduled bus speeds will not change by 2005.

Acdess/Egress Time (Factors 2,2")

Access/egress time to/from either a railway station or a bus stop was

assumed to accord with bus speed.
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()

(3

()

(b)

Waiting Time (Factors 3,3)

At railway stations, waiting time is based on the frequency of train operation
for each railivay line. Future train frequency is also taken into account.

At bus-stops, waiting time is considered negligible.
Estimated Future Person Trips by Transportation Mode -

Railway aﬁd Bus Person Trips

Based on this modal split analysis, the future distributions of railway and bus
person irips are obtained. The railway and bus person trip estimations by

zone are shown in Appendices 3.10 and 3.11, respectively.

Railway Traffic Share (Total)
The results show that the railway traffic share of the total person trips will

be 6.2% in 1990, 10.1% in 1995, and 15.0% in 2005 (see Fig. 3.7).
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3.3.4 Future Railway Traffic Demand = Step-4

(1) Desire Traffic Lines of Railway Passengers
The future distribution patterns of railway pa_sée‘:nger movements are shown in
Figs. 3.8 - 3.9. These figures focus on passenger movements among station
groups for each railway line. -

The railway stations were integrated into 10 groups {see below).

Station group : | Loop lines (Centiral, Eastérn, an{_i_Westem Lines}
Station group (b) : Bekasi Line inside DKI Jakarta

Station group (c¢): Tanjung Priok Line

Station group @: Tangerang Line inside DKI Jakarta

Station group (8): Merak Line inside DKI Jakarta

Staticn group @ : Bogor Line inside DKI Jakaria

Station group (§): Bekasi Line outside DKI Jakarta

Station group (h): Tangerang Line outside DKI Jakarta

Station group @: Merak Line outside DKI Jakarta

Station group @ : Bogor Line outside DKI Jakarta
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(2)

Cross-sectional Passenger Traffic Volume

The estimated interzonal volume of railway passengers is assigned to a
railway network by' route choice based on minimum travel time.

The above method for route choice was applied in two different cases: first,

in the situation where the network has a connection between the Fastern and
Westerh Line at Kampung Bandan (hereinaﬁer referred to as nWith Project");
second, in the situation where no such connection exists (hereinafter referred
to as ”Withouf Project"). The results of the latter will be dealt with in the |
subsequent section 3.3.5, The resulls of the former are as follows.

The forecasted passenger volumes (all day) of the major railway links in 1990,
1995, and 2005 are shown in Fig, 3.10.

Incidentally, Appendix 3.12 iliusirates the saﬁd passenger volumes in the form
of O/D table for the major railway stations. .

In addition, the forecast for passenger volumes (all day and peak 2 hours) of
major railway links in 1990, 1995, 2005, and 2015 are shown in Table 3.4 and
Appendix 3,13. |

Taking into account the study results of the Review of F/S, the peak ratio for

the peak 2 hours is assumed to be approximatély 20%.

- 54 -



Kota Int :
Intan New Kumpung_Bundun

et 15 Ml fhihe
206 )
1
3
Duri Il Jakarto
. - . )
_____ E1-) sy |t Kota Rajowali
e — {89 b :
212 to|
T
Vol
(5?’)[
P
t
{153y !
I I : 1
I I
! |365 Gambir q - Kemayoran¥
il Pl '
i
N L <.5>
o o) | (94)
] 1 ;
i (117?) : |
| i 203 | 236
N N ]
§ \ \
| ! Cikin f !
Tandh Abang y . Pasar }
' (28 | Senen WO
N \\ 416 (196) (S1)
| S, ! 3] 11
{228y | 22
{90} Jatinegaral| }
Manggara| o T e
anggard i : e T sa
! .
' ; 420 385
! i
. ey .
611 . {33819
; §<' v Legend;
1
| .
‘ ! ' 200 [O® passengers/
I 0 100
i ! 7 all doy
; R | N 0 A st qu,rﬁl_ggq:{_ ( both ways)
' -+ yegr 995 -»
- year 2005 »

Fig. 3.1.0 Estimated Railway Passenger Volume (With)

_55._



Table 3.4 Railway Passenger Volume of Major Railway Links -
by Stage (All day and peak 2 hours)

(Unit: x1,000 Pass.)

Line | U L period | 1990 | 1995 | 2005 | 2015
Tangerang { Grogol All day 36 89 212 233
Line - Duri .

Peak 2 hr. 7 18 42 47
Merak Palmerah All day 63 | 139 | 348 | 383
Line - Tanah Abang -
' Peak 2 hr. 13 28 70 77
Bogor Durenkalibata | All day 190 338 611 672
Line ~ Manggarai = —— _
Peak 2 hr, 38 ) 68 12 134
Bekasi Klendar All day 97 194 385 424
Line - Jatinegara : —
Peak 2 hr. 19 39 Vi 85
| . B
Tg. Priok | Tg. Priok All day 43 86 179 197
Line - Ancol " 5 .
' Pegk 2 hr. 9 17 _ 36 39
Western Manggarai All day 90 | 228 418 458
Line - Tanah Abang :
Peak 2 hr. 18 46 83 92
,l__ - -
Western Duri All day 18 ] 55 206 228
Line - Kota Intan
Peak 2 hr, 4 11 41 46
. - : :
Central Manggarai All day 128 198 318 350
Line - Cikini .
Peak 2 hr. 26 39 64 70
Eastern Jatinegara All day 36 91 229 252
Line - Pasar Senen
Peak 2 hr. 7 i8 46 50
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(3) Passenger Flow around the Kampung Bandan Station Area

Fig. 3.11 shows the forecasted breakdown of railway passenger flow accord-
| i.ng‘t'o diréqtion around the Kampung Bandan Station Area in 1995 and 2005.
It fOGl.j._S_ES__OIl the movement of railway passengers at the Jakarta Kota and
- New Kampung Bandan Stations.
f‘dr e'xam.ple, it is estimated that at the New Kampung Bandan Station in
2005, 176;:600 'pééseng‘efs will ' move from/in the direction of Ka!:
| Station; of these passengers, 63,500, 93,300, and 10,200 will move from/in ihe
directions of Tanjung Priok, Rajawali, and Jakarta Kota Stations,
respe_etivélg; .and, finally, 3,600 passengers will get on/off at the New
Kampung'Bandan Station.
It is estimatéd that the traffie volume between Kota Intan Station and
Rajawali Station, which runs through tﬁe Western - Eastern Line via the New
Kampung Bandan Station, will amount to 31,600 passeﬁgers in 1995 and
:Ze;t:tr; 1&32?1 _ ‘ "*.Ege:”d"
63.500) rovg Unit: number of passengers

gg! 333753 ] all day (both ways)

Line width indieates the traffic
volume in the year 2005

ia06] | _1goo] [30,700
5600 S500] | 63500
'}

l R
\ 257.400] - - S B swKampung @ondan Stalion
. - : N <Q

93,300 in 2005.

to Tg. Priok

8.600 11.000
12.200) {22.200

223.900]

34,600
108.200
" Central Line Egstern Line
to Gambir to Rejawali

Pig, 3.11 Passenger Flow around Kampung Bandan Station Area (With)
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3.3.6 Traffic Volume "Without Project”

(1) Cross-seciional Passenger Traffie Volume ("Without Project)
The passenger volumes of the major railway links for "Without Project" are
shown in Fig. 3.12.

(2) Passenger Flow around the Kampung Bandan Station Area ("Without Project")

The movement of railway passengers around the Kampung Bandan Station

Area in the case of "Without Project" js shown in Fig. 3.13.
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Fig. 3.13 Passenger Flow around Kampung Bandan Station Area (Without)
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3.2.6

Comparison of "With Project" and "Without Project"

The comparison of "With Project" and nyithout Project" is shown in Tablg

3.5.

The railway traffic volume of "With Project" always surpasses that of
"Without Prbject". This is due to the reduction in réiiway travel time that
accompanies the impiementatioﬁ of the Proj’ect. A part of the traffic would
be shifted from bus to railway in the case of "With Projéct",'ivith savings in

both passenger-kms and passenger-hours being realized.

However, the increase in total railway traffic volume due to the Project is
quite small (around 1% for the whole JABOTABEK Railway Network).
Therefore, the Project aims at securing advantages different from that of

traffic volume increase (see 4.1.3 and 4,2.5),
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Table 3.5 Comparison of Railway and Bus Traffic Volumes of
"With Project” and "Without Project"

. _ (Per day)
Mode | . Item 1990 1995 2005
"With Railway | Passengers 472,000 935,000 { 1,836,000
Project" Pass.~km 20,280,600 | 34,951,000 ] 61,371,400
Pass.-hr 618,100 { 1,081,700 1,904,900
Bus Passsengers | 3,875,000 | 4,645,000 5,189,000
Pass.-km 48,955,900 ] 62,730,000 | 74,350,900
| Pass.-hr 2,813,600 | 3,595,200 | 4,579,400
(Total) |Passengers | 4,347,000 { 5,580,000 [ 7,085,000
| Passkm 89,236,500 | 97,681,000 { 135,722,300
Pass.-he 3,431,700 | 4,676,900 | 6,484,300
"With_out Railway | Passengers 46{3,000 928,000 1,870,000
Praject” Pass.-km | 20,268,600 | 34,901,400 | 61,242,000
Pass.~hr 617,600 | 1,080,500 1,897,000
Bus Passengers 3,879,000 4,652,000 5,215,000
Pass.-km 48,991,300 | 62,856,100 | 74,674,600
Pass,~hr 2,815,700 | 3,602,600 4,600,600
(Total) |Passengers | 4,347,000 | 5,580,000 7,085,000
Pass.~km 69,259,900 | 97,757,500 | 135,916,600
Pass.-hr 3,433,300 | 4,683,100 | 6,497,600
"With Railway | Passengers 4,000 7,000 26,000
Project" Pass. -km 12,000 49,600 129,400
minus Pass,-hr 500 1,200 7,900
. ]
"Without Bus Passengers A 4,000 | A 7,000 A 26,000
Project" Pass.~km A 35,400 | A 126,100 § A 323,700
Pass.-hr A 2,100 A 7,400 | & 21,200
(Total) * | Passengers - - -
Pass.~km A 23,400 | A 76,500 | A 184,300
Pass.-hr A 1,600 A 5,200

A 13,300
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4.1

4.1.1

CHAPTER 4 TRANSPORTATION PLAN

(Connection of the Western and Fastern Line )

Present Train Operation around Kampung Bandan Signal Station

General

Kampung Bandan 8ignal Station is located in the northern part of Jakarta
City near the Jakarta Kota and Jakarta Gudang Stations and Jakarta Kota
Passenger Car Depot.

Tracks branch out from this station to the Jakarta Kota, Angke, Jakarta

Guda.ng, and Tanjung Priok Gudang Stations. Accordingly, this signal station

is considered as one of the key stations of the Jakarta City urban transporta-

tion system from the viewpoint of train operation.

1) Passenger trains of the Western Line are switchbacked here as they
proceed to the the Jakarta Kota Station.

2) Freight trains of the Western Line are switchbacked at the station in
order to proceed to the Jakarta Gudang Station, and also pass here when
going to the Tanjung Priok Gudang Station. In addition, freight trains of
the Eastern line are switchbacked here after stopping al the Jakarta
Kota Station on their way to the Jakarta Gudang Station.

At present, a total of 36 trains are switchbacked here daily, while four trains

pass it when going to the Tanjung Priok Gudang Statlion.

The schematic layout of the Kampung Bandan Signal Station is on the

following page.
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Fig. 4.1 Schematic Layout of Kampung Bandan Signal Station

4.1.2 Switehback Operation

A switchback operation is to be avoided since it interrupts smooth train
operation and increases the probability, however minor, of accidents.

(1) Multiple unit {electric or diesel railcar) trains_
To- minimize the time required for a switechback operation, an additional
driver is necessary for driving in the reverse direction.
Without an additional driver, more time will. be required for the station stop,
since the driver must change driving cabs in order to operate the train in the
reverse directi.on.
Failure to change operating cabs at the switchback station will expose the
train operation to hazards. This is due to the driver being at the rearmost
part of the train formation when driving the train in the reverse direction. In

such cases, restrictions on train operation speed are inevitable,
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(2)

4.1.3

(1)

(2)

(3)

Trains hauled by locomotive

To minimize the time required for a station stop, an additional locomotive is
required for driving the train in the reverse direction.

The absence of an additional locomotive requires shunting the present
locomotive, which hauled the train up to the station, to be newly re-coupled
to the head of the train. This method requires a mucﬁ longer station stop.
Without an additional locomotive or a change in the position of the
locomotive to the opposite end of the train, the driver's visibility will be
extremely poor and will pose a serious safety hazard. Inevitable restrictions
on train speed and visibility problems associated with this kind of operation

are serious problems posed by the switehback operations deseribed above.
Conneection of Lines for Eliminating Switchback Operation

The switchback operation whose demerits are outlined above can be elimi-
nated by adopting a new train operating route that would modify a combina-

tion of existing lines by means of new connecting links.
Four new combinations of existing lines are significant.*1 {see Fig. 4.2).

On studying the possible combination of lines in the Kampung Bandan Station

Area, the foilowing items are to be compared and evaluated.

1) Effective passenger service
2) Simplicity of train operation

3) Construetion simplicity and investment amount
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In Item 1, the future traffic volume and
passenger flow are compared; and,

bifureation of train operations at stations is checked. 1

directions of the Western Line

in Item 2, the complieation caused by the

n Item 3, construetion

. %
simplicity is evaluated for each of the new links. 2

The conclusions are noted below.

Notes *1

*2

1)

2)

The YE-T Conneection” is pot viable, because both lines

approach this area from the same direction.

The "C-E Connection” is not considered effective, since

these lines are nearly parallel and too close to each other,

The following matters were also checked.

1)

2)

ry-shaped" track connections must be avoided, because the
total 'capa.ci‘ty of two tracks when directly connected with a
third track will be cuf to less than half. Furthermore, a
failure of the third track will have a negative influence on
both of the two other tracks.

A conceivable exéeption to the above rule is, for example,
the Y-shaped track layout formed by the intersection of
track of the Cengkareng Airport Line (uséd for airport
passenger service}, and  Jakarta Kota-Jayakarta and
Jayakarta-Gambir sections. The track on the Cengkareng
Airport Line does not share peak-hour traffic with the two
other tracks. Therefore, the Y-shaped track connection is

allowed at Jayakarta Station.
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Intan
CA Y —
Kpb
W - E combination "Tpk
w . \%@ Pk
Jaok
Kotg
Intan
CA I/"\‘
W - T vombination W/D
Jak

W - C eombination

Kota
intan
CA =Y
C - T combination W
Jak
Jayakarta
Remark

(1 : New passenger station

Ni-N4 : New links required to be constructed

Fig 4.2 Combination of Lines
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The above abbreviations will be used in the tables and figures of this

chapter.

Table 4.1 Comparison and Evaluation of Line Combinations -

Combination
W-E wW-T w-C C-T

Criteria
Effe_etive passenger o « X
serviee
Sim_plicity Qf- o o o
Train oparation
Simplicity of
Construction © X X

Notes: o ¢ "no problems”

Acr "with some problems"

: "with serious problems"

B

In eliminating the switehback operation at the Kampung Bandan Signal
Station, the W-E conneetion is preferable no{ only from the viewpoint of
passenger convenience and simplieity of train operation, but also from

the viewpoint of construection cost.
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4.2

4.2.1

4,2.2

€y

(2)

(3)

cy

(8

Improvement of Train Qperation Route
Basic Concepts of Train Operation Planning

Three ‘basic concepts should be adhered te in commuter train operation

planning:

1) Meeting peak—hour demand

2) Mai.ntaining simplicity of train operation
Sitﬁplioity eases and secures .wholesome decision-making. when train
opera_tibn_ is behind schedule, thereby, ensuring the reliable functioning of
.the railway during peak hours. {Switchback operations, bifureation of
trains at a stati.on, ete. will only complicate efforts to normalize a
schedule.)

3) Minimizing the scale of the fleet required

Assumptions
Assumptions for the train operation plan are as follows:

The cross-sectional transportation demand for all day {(both ways), and that

for the 2-hour peak (one way) with a peak factor of 20% are indicated
Fig. 4.3.

’l‘ranspo'rtation.eapacity of a train with 4 railears is 560 persons. The load
factor of a train during peak hours is supposed to be 200%. Accordingly, the
transpoftﬁtion capacity of a 4 railear train during peak hour is 1120 persons;
an 8 railéar train, 2240; and a 12 railcar train, 3360,

The train formations are 4, 8, and 12 railcars.

The characteristics of any multiple unit train are the same as those now use
_by PJKA.

The miniﬁlum train frequency required during peak hours is four services per

hour.
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(6) The train operation routes of long-distance passen_ger trains and freight trains

are the same as they are now, except for a few  minor schedule

improvements.
Kot (25 [ 5 ]
JIAC I°1° 35 7
ntan
53 11
O“ 77 15 .
101 20
S 7
5T §- 0t
Y ig
151 30
2 az
2 Du
Tng
53 B
94 19
140 28 Thb
| T
L =22 1 £55 3t () Pse
iss | 39 .
257 | 51 36 7
318 54 58 12
Srp B . Y 18
| 161 32 .
230 46
90 [ 18
145 29 .
228 46 Mr 1 a7 5
3e2 ___:; 136 27
416
| 94 39
; 2%0 58
Jn 385 77
Psm
190 38 )
Legend | 249 50 Bks
Whole  Peok 338 | 68 |
doy Z2Hrs 475 95
{Both Ways) (Cne Way | a1 1 122 ﬁg? o
1990 _ 131 26
902 NEY 36
i 995 Dp 501 60
2000 : - 420 84
2005 7a 16
94 19
117 23 |
139 28
158 32
Boo C)
Fig.

4.3 Forecasted Traffic Flows (Whole day and 2-Hp peak in thousands)
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4.2.3 Train Operation Route

Under the basie concepts of 4.2,1 and the assumptions of 4.2.2, the train
routes conceivable, when the Western-Eagtern Line econnection is completed,

_Will be as follows.
(1) Commuter Trains

1) The po'ssible train routes are Alternative 1 (p. 71), Alternative 2 (p. 72),
and Alternative 3 {p. 73).

Alternative 1 is considered the best among the three,

2) The features, advantages, and disadvantages, of the Alternatives are

summarized, compared, and evaiﬁated in Table 4.2.

3) The following facts revealed in the course of the above analysis are

noteworthy.

a) The traffic demand between Manggarai and Depok requires a small
shuttle operation of additional trains .to covefing the section,
especially during peak hours after 1995. (This is commuter. train
route @, and is not included in the explanations of any of the
Alternatives.).

b) Trains of the Cengkareng Airport Line if they are to avaid disturbing
the heavy train flow from Bekasi, are to be terminated at Manggarai

instead of at Jatinegara after 2005.

4) Tfain operation route @ for Aliernative, Pse-Tpk can be deleted, but it

will have an unfavorable effect on passenger service.
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Table 4,2 Comparison and Evaluation of Train Route Alterna

tives 1, 2, and 3

———

Alternative 1

Alternative 2

Alternative 3

Feature

Evaluation

Connectlor of Lines:

w-E

W-R

W-R

Pacilities to be built:

Mew Station(s)

NKpb at the intersectlon
of Tand B

NKpb at the intersection
of Tand B

NS? at apprx 600m east of
Jak

N1 connecting W and B

Existing Kpb {signal)
upgrated 10 & passenger
station

N1{ connecting W and B

L 11 connecting W and B
o Link(s) necting N4 connecting Kpb &nd Ae
Truck Lines Loop {W-E) Loop (W-E} Loop {(W-E
CJak C-Kota Intan C-Jak
T-Jak T-Jak ToJak
Sectional Traln Cperation Bks-Mei-Du Bks-Mri~Du Dp-Mri-Du
Passenger Convenience O Passenger Yolume from C to [4]
Jak is estimated to be the
o heaviest Tor this area.
g Passengers are required to
4 change trains at K52
@
B -
) Easy Access to the Rait- | O 31 M. Due O M. Dua A J1 Kampung Benden
H way station
&
:?; Compatinility with (O Project J1, M. Dun ) Project JL M. Dua 2\ Future Kota Area re-
DKI Project develepment
g Simpliclty of Train Opera~| O 0O /\ Trains from C bifureate
e tions at Stations . at Mri in direcations C
g and W :
n, e B
© Adeptability of Train o) O A ‘Tratn fiow (B), batween
= Routes to Traffic Demand Mri end Jng, does not
& satisty the demand
Investment Cost o] X Additional investment A\ Additional investment
at N82 and at N4
Easiness of Construetion O % NS2 is to be buillt on the N Kpﬁ is to be improved

Investment & Construction

CA elevated strueture, and;

requires construction
work while existing
tracks, are belng used
immediately below

and requires work while
existing adjecent tracks
are being used.

Provision of space for
future lmprovement of Jak

O 2 commuter train routes
terminate at Jak.

1 commuter traln route
terminates at Jek.

() 2 commuter {rain routes
terminate at Jak.

Fina) Evaluation O AN O
N82 : Refer to page 74 in the Report
N4 : Refer to Flg. 4.2 in the Report
Hotes: t Good : ¢ o
t Ro problems

X>O®

3

some problems
serious problems
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Alternative 1 W-E Connection

JIAC

; Kota latan
&S
~

Commuter train routes:

Tng—Du

'Srp—Thb

Boo-Mri-Gmr-Jak

Dp-Mri-Jak
‘Bks-Jng-Mri-Thb-NKbp-Pse-Jng
Bks-Jdng-Mri~Thb-Du
Jak-NKpb-Tpk

Pse-Rijw-Tpk

JIAC-Kota Intan-Gmr-Mri-dng

CeeEeEEO

Facilities to be built:

a. A new station (New Kampung Bandan: NEKpb) at the intersection of T and
E ; ) _ :
b, A new link (N1) conneeting W and E

Main train routes:
Loop (W-E), C-dak, T-dak
Advantages: _
a. Train routes are well adapted to the forecasted passenger flows.
b. NKpb is located close to Jl. Mangga Dua and Jl. Gunung Sahari Ancol.
' Easy access to the station is expected.
c. A direct freight train route is secured from Jak-Gudang to E. Switehback
. operations at Jak, and Kpb are eliminated. '
d. Construetion work (cost and time period) is minimal - N1 and NKpb only.

Disédvantagesz :
~Until the CA is completed, passengers going from Gmr to Kota Intan
(estimated to be few in number) are required to change trains twice, once

at Jak and once at are NKpb.
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Alternative 2 W-E Connection

Kota Intan

Commuter train routes:

Tng-Du

Srp-Thb

Boo-Mri-Gmr-NS2-Kota Intan
Dp-Mri-Gmr-NS2-Kota Intan
Bks-Jng-Mri-Thb-NKbp-Pse-dng
Bks-Jng-Mri-Thb-Du
Jak-NKpb-Tpk

Pse-Rjw-Tpk

JIAC-Eotsa Intan-Gmr-Mri-dng

CEEEEEEEE

Boo (P

Faeilities to be built:

a. A new station (NKpb) at the intersection of T and B

b. Another new station (NS2) at the intersection of T and CA
c. A new link (N1) connecting W and E

d. CA

Main train routes:
Loop {(W-E), C-Kota Intan, T-dak

Advantages: .

a. NKpb is located close to J1, Mangga Dua and Jl. Gunung Sahari Ancol.
Easy access to the station is expected.

b. Train handling at Jyk is simplified.

e. A direet freight train route is secured from Jak-Gudang to E. Switchback
operations at Jak, and Kpb are eliminated.

Disadvantages:

a. Passengers going from C to Jak (estimated to be great in number) are
reguired to change trains at NS2,

b. Two new stations (NKpb and NS2) are required. NS2 will be expensive and
pose construeting difficulties,

¢. Not realizable unless CA is constructed.
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Alternative 3 W-E Connection

Kota Intan

Commuter train routest

Tng-Du

Srp~Thb

Boo-Mri-Gmr-Jdak
Dp-Mri-Thb-Du

Bks-Jng- Mri-Thb-NKpb-Pse-JIng
Jak-NKpb-Tpk

Pse-Rjw-Tpk

JIAC-Kota Intan-Gmr-Mri-Jng -

>

OEEEE®EE

Boo

Facilities to be built:

a. Existing Kampung Bandan (Kpb) Signal Station improved to a passenger
station

b. A new link (N1) connecting W and E

o. Another new link (N4) connecting Kpb and Aec

Main train routes:
Loop (W-E), C-Jak, T-Jak

Advantages:
a. A direct freight train route is secured from Jak-Gudang to E. Switchback

operations at Jak, and Kpb are eliminated,

Disadvantages:

a. The number of trains for flow @ between Mri and Bks will be less than
what is required. This is due to train flow @) occupying haif of the Mri-
Thb-Du track capacity.

This situation can be resolved if additional {rains are operated from Mri-
Bks.

b. ‘Train handling is complicated at Mri, sinee trains from Dp bifurcate in the

directions of Gmr and Thb, Punctual operation is keenly required.

Two new links (N1 and N4) are required.

Kpb improvemeht costs are high; also, construction is complex since work

must be conducted while the existing Kpb tracks are being used.

8e
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(2) Long-Distance Passenger Trains

Train routes will be as shown below:

' No radical modification of the current routes is considered .

Train routes:

1

~ Kota Intan New
JIAC : Kampung
dandan

Srp

~Srp-Thb-NKpbdak

L—— P3ge *
~Boo-Dp-Mri-Gmr-Jak

-Bks~-dng-Mri-Gmr-Jak

-Bks-Jdng-Pse-Rjw-Nkpb-Jak

-Bks-JIng-Pse-Rjw-Ac-Tpk

Fig. 4.4 Long-Distance Passenger Train Route

* It is preferable, if circumstances perm"it, that the trains of Merak

Line terminate at Pasar Senen instead of at Jakarta Kota, This will
eliminate the need for a switchback operation at the New Kampung

Bandan Station.
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(3) Freight Train
Trains routes will be as shown below:
1) -Srp-Thb-Mri-Ing-Bks —
This route can be used for coal trains from Merak. In this case, it is
.preferable to change the hauling locomotive at Tanah Abang in order
tp r'ni.nimize station” stopping time, since the train must change
direction there anyway.
2}- Sl‘p~‘1‘hb—Du-Kota_ Intan-New Kampung Bandan Junction—-Tpg
_L Jakg
3}~ Srp-Thb-Du-Kota Intan-NKpb-Rjw-Kmo-Pse-Jng-Bks-

4} Tpk-Rjw-Kmo-Pse-d ng-Bks-

New
JIAC Kota Intan Kom(g)ung
O Bandan
Junction

Tng Du (

D Riw

oo (]

Srp

Bks

.

Boo(O)

Fig. 4.5 Freight Train Routes
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4.2.4 Train Formation and Headway

The number of railears in each train formation, and the train headway

required to meet the transportation demand are indicated Fig. 4.6 below.

(4] (201}
(41 [r2;
(4) t 201
(81} {20]
[} (20}
JIAC
4 5
4 i2
4 7.5
8 2]
8 6 Du
Tng \
g 11
---- Y 7 | Thb
8 10
B 5
[:] 35
Srp
4 7
4 5
8 6
8 4
8 3
Legend :
Ne of raifecar
in tormgiion Headway
1990
1992
F99s |
2000
2005
Figures in { ) indicate

Cengkareng Airpert line,

Kota
Inton
N \
Jak
JayodL Npb
Karta
4 14
4 10
8 12
8 8
8 3
(RGmr
8141 ] 71z
814 | 50200
8 t4) | 6120
12 18} | 61201
12 (8} | 4.5(20)
=
Mri
Psm
8 7
8 5
8 4
| 12 4
12 3
Dp
8 14
] 2]
8 12
| 12 12
12 )
Boo

Tpk

Wi m U'ﬁl

[ a 14
a4 10
3 12
.4 8
4 3
\ Ac
4 14
. 4 10
Rjw 4 1z
4 8
4 5
YKmo
)Pse
4 14
4 10
B 2
) B
/3 5
4
2
8
8
Tng) 8
341 ] 71201
4 (41 [5(20)
8141 | 6120
B(8) | 4201
8 3

Bks

Fig. 4.6 Train Headway and Number of Railears for Each Train Set (2-Hr. Peak)
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4.2.5 Rolling Stock Reqguired

{1) To caleulate the r-equired number of railears, the following assumptions were
made.

1) Stopping time at a terminal station is five minutes. This will give the
dr‘iver time to change operating cab, and station staff to do light cleaning

_inside the railcars.

2) Maximum operating speed is limited to 60 km/h on and inside the lbop
lines. Maximum speeds on the radial lines are based on the performance
of the railear.

3) Siopping time at stations is one minute, except at Dp, Psm, Mri, Jng, Thb,

and Du where trains stop for two minutes.

{2) Table 4.3 indicates the required number of railcars for the whole
JABOTABEK . railway network for the "With Project” and "Without

Project” cases; this does not include reserve railcars.

Table 4.3 Number of Railears Required {(Whole JABOTABEK Area)

Year With Project Without Project
1980 404 412
1992 544 552

r ' - ]
1995 672 720
2005 _ 1380 1448

Differences between the "With Project” and "Without Project” is the result of
the increased efficiency of train dperation after the elimination of the

switchback operation at the Kampung Bandan Signal Station (see Appendix

4.1).
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4.3

4.3.1,

4.3.2

Control of Train Operation

General
Because of poorly maintained track, antiguated facilities, and shortages in

the number of rolling stock, train operations at present are in 8 very poaor
state.

As modernization of the railway progresses train density will be increased,
especially to meet the transportation demand of peak hours, '

This Project suggests changes in the lrain operation routes. In order to
ensure a smooth shift to the new train operation system, the connection of
lines with new links alone is not sufficient. Punctual train. operation and

well-trained despatchers must also be secured.

Punctual Train Operation

In a railway system with high-density train operation, especially In urban
areas during peak hours, the punctuality of train operation is mandatory. To
maintain safe and punetuai train operation, all related staff must exert

special efforts.

For example, station staff and conductors should exercise care in the
movement of passengers. Necessary announcements b'j conductor must be
made to alert passengers of their impending arrival before each stétion. In
the case of train delay, the driver should operate the train faster than usual
between stations, but within the permissible speed limits; also, conduectors

and station staff should make efforts fo minimize the time at station stops.

As for the maintenance of the permanent way, good planning is essential to
avoid causing frain delays. Field staff for maintenance work should follow

planned procedures properly so as not to disturb the operation of trains.
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Education and training are recommended in the Master Plan, but they are

mainly related to training reguired for new facilities or new machines.

In the fut.ﬁre, the JABOTABEK railway will require higher efficiency, more
skilled personnel,. and the operation' of more trains at a shorter heédway to
cope with increasing transportafioh demand. Thus, the importance of
punctual train operations must be stressed more emphatically than it is at

present.

4.3.3 Train control

At present, Inspection-1 has train despatchers- working in the despatchers
office located at Jakarta Kota Station. Their jobs are to trace the operation
of long-distance trains. A despatcher should do more than just trace trains,
he should command the entire fleet and give instructions io stations,
depots, and all these concerned, and, when necessary, make {emporary
modifications or adjustments of the {rain shedule to harmonize overall train
movements. JABOTABEK commuter trains are not actually under despatcher
control. According to a future PJKA plan, s "Despatcher Center" will be
established at Manggarai. All trains, including the JABOTABEK cominuter
‘trains, will be controlled from there. Special attention should be given to the
improvement of the communication system for the Despatcher Center
Project. Goo.d performance of a train despatcher is possbile only when aceess

to all relevant information is possible.
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5.1

5.1.1

5.1.2

(1)

CHAPTER 5§ RAILWAY FACILITY IMPROVEMENT PLAN
{(New Kampung Bandan Station}

Current State of Kampung Bandan Station Area
Geographical Conditions

The Project site and its track layout are shown in Figs. 5.1 and 5.2. It is
located on a large delta plain formed by an estuary of the Cilwung River and
surrounded by rivers and canals on three sides. These rivers and canals,
because of the size, shape, and slope of their catchment areas, lack the
ability to discharge the amount of rainfall received, and are adversely

affected by tidal movements as well.

The ground in this area is nearly flat and extremely low with an altitude of
1.6 m; furthermore, there is a continuous subsidence due to the lowering of

the underground water level.

These factors have resulted in this area being flooded once every two years.

The inundation of 1984 is an example of this (see Fig. 5.3).

Present Conditions of Railway Facilities
General Conditions
Jakarta Kota Station juts into the eity and has four railway lines (i.e., the
Western, Central, Eastern and Tajung Priok Lines) converging there with each
forming a dead end.
Kampung Bandan Signal Station is located northeast of Jakarta Kota Station
and east of Jakarta Gundang Station. Jakarta Kota Passenger Car Depot is

situated east of Jakarta Kota Station and is connected directly to it.

This setup results in the Western Line having to be switehbacked at the
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(2}

(3)

(a)

Kampung Bandan Signal Station in order to get to the Jakarta Kota or

Jakarta Gundang Stations. Also, in order to get to the Jakarta Gundang

Station, Eastern Line trains must be switchbacked at the Jakarta and

Kampung Bandan Signal Stations.

Track

1) 37 kg/m rails and wooden sleepers are generally used.

2) The tracks in Jakarta Kota and Kampung Bandan Signal Stations are not
sufficiently maintained, especially on and around the double slip switches.
This restricts train speed there,

3) The Tanjung Priok Line had been provided with a double track. However,
light traffic resulted in only a single track being used and the unused
track being removed. Sleepers on the bridge (No. 252) of this line are
superannuated, and there is an insufficient number of them.

4) ‘The Eastern Line has badly deteriorated tracks, rotten sleepers, and
loosened tie plates due to repeated inundation. Moreover, the ballast is
partly buried in the roadbed, and the phenomenon of mud pumping can be
observed almost all along the line.

Station

Jakarta Kota Station

1

2)

Twelve tracks serve the four main lines, including those for baggage and

freight train handling (see Fig. 5.4).

Eight platforms were installed, four of them have iracks on both sides
(#3-#4, #5-#6, #7-#8, ¥9-#10). Flatform widihs ave only about five

meters, and are insufficient to handle commuter trains on both sides

simultanecusly.
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Fig. 5.4 Present Jakarta Kota Station
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(b)

{(e)

(d)

3)

4)

5)

6)

Platform lengths of 130 to 200 m are not enough to handle long-distance

passenger trains bound for Bandung ov Cirebon,

The platform height of 0.43 m is too low for commuter services.

The station front plaza provides insufficient space.

Each of the tracks for the following lines lead to Jakarta Kota Station.

#8 through #12 can be used for trains arriving from the Central Line.
#1 through #5 can be used for trains arriving from the Western Line.
#5 through #12 can be used for trains arriving from the Eastern Line,

#8 t_hroug‘h #12 can be used for trains arriving from the Tanjung Priok
Line.

Kampung Bandan Signal Station

1)

2)

3)

This signal station has had & number of double slip switches, seissor crossings,
and turnouts installed., There are also five tracks for switchback

operation, but most of them are not effectively utilized.
As to signalling, the superannuated interlocking devices using wire are in
service,

A level crossing with a wide road is situated at the western part of the

station and poses problems for safe pusher train operation.

Jakarta Kota Passenger Car Depot

This Depot, with 21 tracks, is used mainly for long-distance passenger cars.

Jakarta Gudang Station

This station branches off from the Kampung Bandan Signal Station and has

many tracks, but only a few of them are actually used.
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4)

(5

(6)

Embankment

In the project area, the Tanjung Prick Line is located on a high embankment

approximately 5 meters in hight, and has adequate width for a double track,
The embankment's shoulder and slope have been eroding away for years. The
roadway diagraph clearly shows thal the embankment is not up to PJKA

standards . Furthermore, the toe of thé slope has been inundated with
stagnant water every rainy season.

Bridge

The Tanjung Priok Line crosses the Eastern Line with a flyover. This bridge
has a pile foundation (see Fig. 5.5) and was built in 1925, Judging.from the
superannu.ation and the condition of the strueture with its reinforced
abutment, it is clear that the substructure of this bridge cannot bear any load

heavier than that’ o_f the superstructures own weight.
Drainage

In the Kampung Bandan Station Area, except for a stream conneeted to the
Kali Gunung Sahari, there are no drainage facilities. Along the Eastern Line
there are no ditches or gut’ﬁers to drain rainfall, only some small open ditches
passing through private houses, These minimal drainage facilities make if
nearly impossibile to drain the rainfall in Jakarta. Furthermore, rain water
cannot be chahneled out to either Kali Ancol or Kali Guﬁung Sahari by any

drainage system during the Java Sea's high tide.
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Fig. 5.5 Bridge (No. 252)
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{7

| Signalling/Telecommunieation

{a) Signalling

(b)

1)

2)

S&H electro-mechanical tokenless devices, which use gemaphore signals
controlled by wire either from the station or signal cabin, comprise the
blockmg system. But, distant signals in some stations are left unused,

since it is dlffxcult to operate them far from the stations or sxgnal cabins.

Because kerosene lamps are used to ililuminate semaphore signals at night,
signal visibility is very poor, This results in the reduction of approaching

train speed.

3)The current interlocking devices, because of the wire operation and

superannuation, require considerable amounts of labor for maintenance,

4)

At most level crossings, the station masters notify the flagmen of a
train's departure and direction by code with hand g‘eneratoré. The
flagmen, however, often have difficulty in closing the érossings_in time

because of the pressure of road iraffic.

Talecommunication

1)

2

Telephones and telegraphs are used in relaying information between
adjacent stations. The telegraphs are outdated and the apparatuses

themselves are superannuated. Spare parts are hard to obfain.

The present communication system of PJKA is inadequate fo support

future intensive train operation in the JABOTABEK Area.
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)

Electrification

)

2)

3)

4)

The trolley wire, gap arresters, and steel poles are reasonably well

maintainéd in spite of their age.

Serious voltage drop has not oceurred despite the lack of feeder wire. In
the. future, higher speeds and more frequent train operation will reguire
feeder wire if voltage drops and temperature increases of the trolley wire

are to be prevented,

Rail bonds are often found to have fallen out of the rail joints, This will
cause voltage drops and electrolytic corrosion when train frequency
inereases, Double rail bonds should be installed to maintain a perfect

return cireuit in the future,

The length of hanger intervals appears to exceed the standard suggested
in the report on the "Electrification of Western Line"*, and there are
many unfastened hangers as well. Higher train speeds may cause contact

loss and more wear of the contact wire.

%

"Flectrification of .Wes.tern Line" (Sep. 1981 Directorate General of Land
Transport and Inland Waterways. The Ministry of Transport, Communica-

tions and Tourism).-
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5.2 Improvement Plan

5.2.1 Basie Concepts

5.2,2

This improvement plan should be made with ap

propriate consideration given

to the following.

1)

2)

3)

4)

6)

7)

The econstruetion is to be small in scale, low-cost, and done in a short
period of time. The eoﬁs'truction of large scale stfuctures is to be limited
whenever possible, as such structures might possibly pose obstacles to
future large scale improvement.

The ]evel~crossihg of two lines is to be avoided when each.is double-

tracked and used for ecommuter trains.
The Western REastern Lines and are connected.

The Western - Eastern Line connection results in both lines losing direct
access to Jakarta Kota Station. This access can be had if the frequency
of service on the Tanjung Priok Line for ecommuters and long-distance

passengers is inereased.

A new station is to be constructed near the interseetion of the Eastern

and Tanjung Prick Lines to provide an easy transfer.

Long-distance passenger frain and freight train handling is supposed. to

remain as it is.

All the work is to be coordinated with the other JABOTABEK railway

projects and with the city's plaﬁ.

Design Standard

The design standards within the framework of the feasibility study are as

proposed in Table 5.1; construetion gauge, roadway diagraphs and standard

mounting are as shown in Figs. 5.6, 5.7, and 5.8.
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Table 5.1 Design Standard (for Iinprovement of Kampung Bandan Station Area)

r—

| {tems Standard
Max. design speed 100 Knm/h
LJ'Iain track o 6:{10 m (300} -
. . — e —
Min. radius of Turnout eurve behind frog 320 m (160)
curvature T T : — e
Section along platform 600 m (400}
Side teack 160 m (1200
~14/1,000 (for long-distance trai
Main track /1, (for long-distance train)
. 25/1,000 (for B.C. train)
%, gradient = _— :
A, gradi 2.5/1,000
Main track in station 10/1,000 (for E.C. train, without
. turnout)
Track-center Distance 4.0 m (3.8)
e - ]
Width of formation level 2.75 m
Gauge 1,067 mm
Weight of rail R 54 E—
Sleeper Prestressed concrete
Ballast thickness 250 mm ]
Track Turnout #10 (#8) 1
Max. cant 110 mm
Transition curve Cubie parabola
Yertieal curve 4,000 m (R=800 m)
3,000 m (R=800 m)
Bridge bearing capacity RM 75% 1921
. T 10.80 m (for commuter and long-
Height distance train)
: ' 0.95 m (for commuter E.C. only)
Platform I— 7 T 190 m o
Length 270 m {for future usey o
Standard voltage of overhead contact system 1,500 V DC 7
= : e — : P—
Overhead contact . Messenger wire : St 80 mm
wire system - Simply catenary Trolley wire  : Cu 110‘51_11112
o ' - 5.30 m (normal}
Overhead contact . . 4,25 m {(min.)
wire
wire system Height of trolley 5.90 m {max.) '
' - ' 5.50 m {min. road level crossing)
Clearanece (pole cenier to track center) 2.7 m ) -
Max. gradient of Main track 5/1,000
contact wire Side track 15/1,000

Note:

The numbers in parentheses are applicable to unavoidable cases
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Qutside of Station Inside of Station

z
: 915 1 975
) Brof
+ 6200 r ‘] rofile
16045 v
__250
1250 - ' 1250
97 Profile ¥
5 | o7 P

650 '
+4850G _ I“”_'"""—‘__%\/J Profile ¥
: -
N

ta300 | 7 1550 [ 5507
if_ugg_? 750 Profile I
+ 3850 : I . Profile 1
+3800 - — 5= rofile
13600 74:;:-;-- +3548.5

_$3060

Contginer Car Body

|
|
I
Cor Body {
|

+ 1CC0

+750 .
+450 \
+200+] ggg -

140
RL+0.00

Profile 1 : Minimum profile for a bridge with a speed restrietion of
60 km/hour,

- Profile lI. : Minimum profile for a tunnel and viaduct with speed restrie-
tions of 60 km/hour. Regarding bridges, there is no speed
restrietion.

Profile II : Minimum profile for new viaducts and mew construction,
excluding tunnels and bridges.

Profile IV : Normal profile for an electric railear.

Profile V : Normal profile for new viaduets.
Fig. 5.1 Construetion Gauge
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5.2.3 'Improvement Alternatives

Under the basic concepts of 5.2,1 and the design standards of 5.2.2, the

following options are possible.

1) Loeation of the new Station:
a} Intersection of the Eastern and Tanjung Priok Lines
b)  Present Kampung Bandan Signal Station
2} Train routes:
: ai) Alternatives 1, 2

_ : : {see 4.2.3)
b) = Alternative 3 :

3) The route of long-distance trains on the Eastern Line going to Jakarta
Kota Station
&) Through the present Western Line

(see Fig. 5.9)
b) Through the present Eastern Line. :

4) Curve radius of the New Station platform
a) Straight -
b) 600 m or more

¢) 400 m or more

. The combination of the above options offers seven adequate improvement

Alternatives (s'ee Teable 5.2).
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Comparison of Alternatives from Viewpoint of

Table 5.2 ve
Railway Facility Plan
Name Pi-1 Py-9 §
Kota Intan Kota Intan
o xr-)%\\\
T o ] /\
\ Pse Pse
1. Connecting main W-E W-E
lines '
2. Loca’tion of the Intersection of Eand T Interseetion of E and T
Station
g‘f) 3. Train operation .
2 route (refer to Alternative 1 & 2 Alternative 1 & 2
s chapter 4)
o .
4’&3’2‘;: :ﬁ g;sgtﬁ’;tfnce Via access route A Via access route A
: ig. 5. Fig. 5.9
going fo Jakarta Kota (Fig. 5.9) (Fig )
5. Curve radius of ,
platform 600 m Straight
Name P3 P4
Sketeh
1. Conneecting main ~
lines W-E W-E
2. Loeationof the . . .
Station Intersection of Eand T Intersection of E and T
§ 3. Train operation
a route (refer to Alternative 1 & 2 Alternative 3
3 chapter 4)
m

4, Route of long-distance

Via access route B

Via gecess route B

trains on Eastern L. . ace
going to Jakarta Kota (Fig. 5.9) (Fig. 5.9)
5. Curve radius of
platform 400 m Straight
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Py.g

Fo-2

Kota
Intan

& Tpk

Kota Intan

Kota Intan

\Pse
W -

W-E

W-E

Intersection of E and T

Intersection of E and T

Intersection of E and T

Alternative 1 & 2

Alternative 1 & 2

Alternative 1 & 2

Via access route A
(Fig. 5.9)

Via access route A

(Fig. 5.9)

Vis access rouie A
(Fig. 5.9)

400 m

600 m

600 m

i

Fig. 5.9 Access Route
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5.2.4

¢y

The criteria by which to evaluste the improVement Alternatives are as

follows.
1) Service eriteria
a) Loeation of the station
b) Convenience of passenger transfer

¢) Curve of platforms

2) Cost eriteria (including length of construction period)
a) Land aqﬁisition and warehouse removal compensation
b} Construction work

3) Impaet Criteria

a) Impaet on future plans
Py.1 and Pq_g are selected for further examination.

Railway Facility Improvement Plan
Track Layout

Track layouts for Alternatives P1-1 and P1_9 are as shown in Fig. 5..10..

The Western and Eastern Lines are connected by & new link between fhe west
end of the Kampung Bandan Signal Station and the existing interéection of
the Eastern and Tanjung Priok Lines. This link provides a route between Kota
Intan Station on the Western Line and New Station and Rajawali Station on
the Eastern Line, and crosses the Tanjung Prick Line at (or ﬁe_ar) the New
Station with a grade separat'ion. The Tanjung Priok and Central Lihe routes

remain the same.

- 102 -



NoABT ¥or1l 01°¢ "S13

]

nemotoy o1

’ [T M s . ) ylomolog o1
/ : Yed .w : = : [N _
= ! v ¥ ot ] CILR-C
- Yy - = v
= : _ T
wyid BL &

To:Em uspuod Bunduwoy man|

ISR

quog ef
auq 1oaus)

- 103 -

HOBZL, PAACIAUL] —— flowalaw o)

P

QU UMDY U T e — .
— "
NoBAY BURSIXE —— : muoo 0D, JabuISEDA DIOW GLIDNDI Irfr/l/ — — 2=
. . A, S
e wod) SUBIL b P N e ikl = ; — =
; _ — O
84y, wouy supal B | =t v T— = -y =
york ‘B 81 | s ey — =
QU udAISEM Wodj suEaL N u o=
. 25 i , U\VAH AN s=
sy udelsey woay sumay P N, | e e - =
> uoblg ubpuCE I T — L
HEP Wod] SUIed], Bundwoy MEN " Lodag Jon : . o L
ouss = 1 130UDSSDd DIOY DLIOYDM
rpusfeT |

Sucons Molxd "By 81

uoin] DIGy ol

. u
DU IR IIOM /
R

) f

_u:opm b Gusphng u_.axol q



(2}

In Alternative Py the plaftorms are curved and have a radius of 640 m,

while in Alternative Pi-y they are straight.

Thé features of long-distance passenger trains and.freight trains in these

Alternatives are as follows:

1} Between the Eastern Line and Jakarta Gudang Station, the freight trai'n_
route will be improved by eliminating switchback operations both at

Jakarta Kota and Kampung Bandan Signal Stations.

2) Between the Western Line and Jakarta Kota Station, long-distance
passenger trains from/to the Merak Line will be switchbacked at the new
Kampung Bandan Station. If service requiremént.s permit, it is preferable
to terminate these trains at Pasar Senen Station, since it would dispense
with this switehback operation and simplify the track layout. If thié c’an
not be done, an exclusive track can be designed for the pusher operation
of these trains at this switchback., The push.er operation would prev;ent

these trains from interfering with the Western -Bastern link (i.e., link Nq).
3) Between the Western Line and Tanjung Priok Gudang Station, “the
freight train routes will remain as they ave.
Passenger Facilities of New Kampung Bandan Station

The facilities  of the New Station are designed according to the traffic
demand forecast {see Figs 5.11 and 5.12). The number of railway passengers
getting onfoff at the New Station is expected to be approx' 12,090

persons/day in 2005,
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(a)

(b)

Pilatform

Since the New Station will be construected at the grade-separated intersection
of the Eastern and ’l‘aﬂjung Priok Lines, each line must be provided with a
pair of platforms. Taking into consideration both commuter and long-
dis.tance' trains, the plat:form height will be §00 mm from the top of the rail
with a width of 5.0 m. The minimum platform width of 2.0 m can be secured
for the E‘ast.ern Line, which will be adjacent to the abutment of the bridge.
Platforr_n lengths will be 190 m and 110 m for commuter irains with 8-car
and 4-car formaftions respectively. Track layout is designed so that platforms

can be extended when required in the future.

Alternative P1_1 has a curved platform with a radius of 648 m; the clearance
between the railecar and platform will be around 18 em at its widest point.
Alternative P1-9 has a straight platform with a clearnace of approximately

10 ¢m between it and the railecar,

Taking into account ground and embankment conditions, the structure will be
designed by a steel skeleton and concretfe panels.

Passageway

To connect the Eastern and Tanjung Priok Line platforms, one overpass and
one underground w.alkway will be built conforming with the ground height of
the station. |

An overhead connecting passagewsay 20 m long in Pj.3, or a ground level
passageway 50 m long in P{-2 are alternatives that can be built between the

above-mentioned overpass and walkway,
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(c)

(@)

Station Building
The New Kampung Bandan Station will serve transferrmg passengers and

passengers who get on/off at this station. The scale of the statmn is declded

based on the number of passengers.

The required area for a station building ean be derived from a statistical
formula used in Japan:

_10.5 :
5= wiggst &6 (B=N<15)

S: Btation building area (m2 per 100 passengers)
1: Passengers getting on/off (1,000 persons per day)
The required area will be 650 m2. The station building' will inelude such

facilties as ticket eounters, offices, rest rooms, and space for machinery.

Station Plaza/Access Road

There are two possible alternatives for the location of the station plaza: the
south side, or the north side at the intersection of the Eastern and Tanjung
Priok Lines. After examining the accessibility of the station, construection
required, environmental factors, and the prerequisites of the city's plan, the

south side location is proposed.

in the station plaza, such facilites as bus berths, .parking lots, walkways, and

green spaces are to be provided.

The required area for the station plaza can be derived frpm the empirical
formula given ‘below, as established by thé City Planning Association in
dapan,

§ = 0.0904 x 2 X N/3 + 818 (5,000 <N =100,000)

8: Area of station plaza (m?%) |

N: railway passengers per day

‘The required area will be 1,600 m?,
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()

DKI Jakarta is improving J1. Mangga Dua™ !, which is located approximately
300 m south of the prpposed station plaza. A road running north-south will
connect the Jalgn and the plazg. J_L. Mangga Dua Area will be dev'eloped as a
commercial area, and the said road to be improved by DKI Jakarta will serve

as an access/egress road for the New Station.
Drainage

The ground level of the New Station site is too low to protect the station
from being inundated. Tracks will have to be raised, and a drainag‘e system

should be provided to cope with the surface runoff.

The area to be dralned is approximately 80,000 m?2, and extends from Tanjung
Priok Line to a group of tracks in the Kampung Bandan Signal Station, and

from the Jakaria Kota Passenger Car Depot to the new link.

Sufficient draining, to be effective even in the case of a simultaneous high

tide and heavy rainfall as seen in 1984, should be implemented with the

aountermeasures proposed in the related Master Plan.*2

%1  The "Mangga Dua Improvement Project” by DKIL. Refer to the Socio-

Economic Development Plan in Chapter 2 of this report.

%9 PMaster Plan for Drainage and Flood Control of Jakarta" (Dec. 1973,
Ministry of Public Works and Electric Power)
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(4)

(5)

(6)

5.2.5

Signalling/Telecommunication

If the JABOTABEK Railway is to function as an urban transportation system,
the present train operation schedule requires a total reshuffling. This
mvolves a systematie reform of the mgnalhng facﬂlt]es, such as the introduc-
tion of a color light signal system and automatic block devices.
Superannuated machine interlocking devic-es currently used must also be
replaced by relay interlocking devices. In addition, telecommunication
facilities must be furnished with automatic exchange telephones, block

telephones, and public address equipment.

Electrification

Specifications should adhere to the recommendations made in the report of
the "Electrification of Western Line."

As to wire-supporting facilities, concrete poles are more preferable than
combined steel masts because of their high resistance .to corrosion, decay,

and wear.

P

Warehouse Removal

Removal of warehouses and squatters' houses from the right of way of the
new Western-Eastern link will be necessary. The area encompassed by this

right of way is 2,000 m2 for Alternative P1_q and 16,000 m? for Alternative P1_9.

Selection of Alternatives

A comparison of P13 and P{_9 is shown in Tables 5.3 and 5.4,

The following are the major differences between the two: Pq.y has e.urved
platforms While P1-g has straight ones; Pj-j requires removal of fewer
existing warehouISes around the New Station than P1-g; and Py-7 provides

more convenient transfer for railway passengers than Py_g9. The difference in
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construction cost between the two is of no consequence, therefore, Py_1 is on

the whole more recommendable.

Table 5.3 Comparison of Py_1 & Pq.g
‘—_“'-—1
- Alternative .
HN Alternative Py Alternative Py_p
. —
1. Connection of main tines wW-E W-E
2 2. Location of station Intersectton of E and T Intersection of E and T
e
g .
S
1] 3, Corresponding operation . :
2 route (refer to Chapter 4) Alternative 1 . Alternative 1
4.  Curve radius applied to s f
iarge portion of platforms 6i0m Straight
5. Land acguisition ‘unnecessary unnecessary
6. Warehouse removal 2,000 m2 18,000 m?
s l— 7. Transfer convenience Transfer distance ;: 20 m Transier distance 1 50 m
E —
a 8. Maximum clesrance between 18
@ platform and rolling stoek em 10 em
9. Easiness of construction B
10.  Construction cost 7.1 bililon Rp 1.3 billion Rp

Notes: (O : No problems

A : Some problems
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Table 5.4 Estimated Construotio_n Cost

Estimated Construction Cost (Million Rp)

P11 | - - P1-2
Investment Items — - : - L“. ]
Foreign Local ' oreign | Loca :
Portion Portion T_ota_l Portion | Portion Total

Civil work 300 330 630 300 330 630
Station facilities 900 680 | 1,580 930 700 | 1,630
Track 1,720 950 | 1,970 | 1,700 250 | 1,950
Electrical faecilities 290 2490 460 2920 240 460
Signalling facilities 740 100 840 750 100 850
Telecom. facilities 170 10 180 170 10 180
Compensation for ' g
land & houses 20 20 . 100 100.

(Sub total) 4,050 1,630 | 5,680 | 4,070 1,730 5,800
Engineering service & _
Supervision of 510 170 680 510 {170 680
construction
Contingeney 540 240 | 780 | 560 | 250 | g0

“_‘ T
{(Sub total) 1,050 410 | 1,460 | 1,070 420 | 1,490
Grand total 5,100 2,040 | 7,140 % 5,130 2,150 7,290

Note: Figures are rounded off.
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5‘3

5.3'1

5.3.2

1

Construction Work
Work Items
The following major construction work is required:

1) Installation of a 400 m link

2) Rearrangement of track alignment

3) ‘Track raising in the projeet area

4) ‘Construction of station faéilities, including a station building, station
plaza, platforms, and passageways

5) Related ecivil work, including drainage installation, and embankment

reshaping

6) Installation of signalling facilities

T3 Installation of telecommunication facilities

8) Installation of electrification facilities

Essential ltems

Among the eight items above, special attention should be given to the
following,

Track 'Rais'ing

Tracks in the project area should be raised to an adequate height to protect
the track structure and automatic bloek signailing facilities from frequent
flooding; also, bridge No. 252 (truss} on the Tanjung Priok Line should be
raised to a proper height to secure sufficient overhead clearance (see Fig.
5.13). The estimated height of the track and bridge raising is approximately
50 em. Because of the unsuitable condition of the ground surface, track

raising work must be carried out by supplying ballast instead of soil material.
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(2)

(3}

Track Rearrangement
From the lihk near the Kampung Bandan Signal Station, new iracks will be
built to the Jakarta Kota and Jakarta Gudang Stations. This track laying

work sinee it should be carried out while trains are being operated, will

require several steps.

Embankment Reshaping

The embankment of the Témjuhg Priok Line is sufficiently wide enough for a

double track. However, the shoulders and slopes are so eroded thét the shape
does not meet PJKA standards. The embankment should be'reshaped as
indicated by the solid line in Fig. 5.14.

Sheathing should be provided at the foot of both sides lo prevent possbile
erosion by frequent inundation. The surface of the slope should be protected
by sodding,

Inquirieé regarding the acquisition of embankment material reveal that this
material is available in Lengkong Gudang, approxim’ately 11 km south of
Tangerang.. The material is eomposed of laterized c.layey so.il, which is a
diluvial deposit containing much clay and little sand. As the natural water
content of this material is elose fo the plastie limit, it can be used for the
embankment provided that sufficient control over the water content is main-

tained during eompaetion.
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CHAPTER 6 INVESTMENT SCALE AND SCHEDULE

6.1 Investment Seale

6.1.1 Cost Estimate Assumptions

Assumptions for cost estimates are as follows.

(1) Construction

1)

2)

3)

4)

5)

Costs are calculated as of February, 1985, and an escalation factor is not

considered.

Each kind of construction work is categorized into labor, material,

machinery, and other related costs,
{mported materials and machinery are assumed to be tax-exempt.
Costs are classified in foreign and local currencies (see Table 6.1).

Unit prices for labor, material, and machinery costs are estimated in

consideration of actual data compiled in Indonesia and Japan.
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(2)

(3)

(4)

Table 6.1 Classification in Foreign and Local Currencies

Contents

— 1

Currency
1. Imported materials and machinery
2. Foreign currency portioﬁ of materials and
machinery supplied in Indonesia |
Foreign Currency | 3. Foreign lébbr
4, TForeign currency portion of related costs of
construction ~ work  executed by foreign
eontractors
1. Materials and machinery supplied in Indonesia
execluding the foreign eurrency portion
2. Indonesian labor
Loeal Currency 3. Relafed costs of construction work exécu’ced by
Indonesian and foreign co*ntraétors excluding the
foreign currency portion
4. Taxes

Land Acquisition

No land acquisition is needed, because PJKA's existing right of way has

enough largeness for the Project.

Compensation expenses for the removal of houses and warehouses are based

on data from DKI Jakarta.

Investigation, Design, and Supervision

A value eguivalent to 12% of the total construction cost.

Contingency

For ecivil engineering work, a value equivalent to 15%. of the tolal of the

construection, land acquisition, investigation, design, and supervision costs is

assumed.
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As for signalling, telecommunication, and eleectrification work, a wvalue
equivalent to 5% of the total of the construction, investigation, design, and
supervision costs is assumed.

(5} Exchange Rate

Rp1,088 = Us $1.00 = ¥264 (rates as of Feb. 1985)

6.1.2 Cost Estimate
The cost estimates are shown in Table 6.2,

It is possible, however, to simplify the passenger facilites of the New
Kampung Bandan Station and economize on the initial consiruction cost.
However, the facilitigas involving safe train operation {Alternative P34}
should be kept intact. A sample plan for the simplification of passenger
handling facilites (P1-1g) is shown.in Appendix 6.1. The estimated total cost
for Py.1g would be Rp6,425 million, Rp719 million less than the total cost of

the present Alternative Py q.
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Table 6.2 FBstimated Costs
. -, Investment Sum ( Million Rp)
Investment items Unit Quantity : T p‘ﬂl
' Foreign | Local | Total
1. Civil work - 302 331 633
Roadbed m 3560 138 a5 233
Box culvert m 22 71 36 i07
Drainage m 2,875 87 195 282
Temporary road m 680 6 ] 11
2. Station facility B 899 | 684 | 1,583
Building m? 650 298 199 497
Station Plaza m? 2,340 22 34 56
Platform mZ2 3,000 427 366 793
Passageway 1 192 85 237
| R — L - -
3. Track 1,715 253 1,968
Track & Turnout 1 1,702 231 1,933
Track rehabilitation m 620 8 12 20
L:evel crossing m 60 5 10 15
4. Eleetrification 216_+ 239 455
Overhead catenary system km 4.6 216 150 40§
Power & Lighting km 1 0 49 49
5. Signalling & Telecom. 913 107 | 1,020
Signalling equipment i 576 57 833
Signalling cable km 15 80 17 91
Track circuit 28 89 23 112
Telecom. equipment 1 168 10 178
6. -Compensétion B i - 18 15
R — S S ‘w__ﬁ_Jr_. - |
7. Engineering service
Supervision of construction 510 170 6.89
8. Contingeney bd4 245 789
l . 1 — —
Grand fotal 5,089 | 2,045 7,144
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6'2

Investment Schedule

The construction period for this improvement is expected to be one year and
several months, excluding the preparvatory work shown in Table 6.3, Since
construction work has to be done on sites adjacent to existing lines where

commercial trains run, and involves some rerouting of existing tracks, further

examination of train schedules will be imperative before the actual implemen-

Roadbed raising

Track

taticon.
Table 6.3 Investment Schedule
Exceeution Year :
_ — - Remarks
Work Item 1986 | 87 88 89
Preparatory Detail design
work Tendering
Finaneing

Includes bridge
raising

Rerouting is

ineluded

Station & other
facilities

Electrification
Signalling
Telecommuni-
cation

This improvement work aims to use railears efficiently by constructing a Joop
train operation,
This could have been realized earlief if the improvement work had been

started on time for the scheduled completion of the Western Line Electrifica-

tion.

- 121 -



From hereon, it can never be too early to break ground. The im.provemen't of
the Jakarta Kota Station, for example, will only'accentuaté'the need for this

improveinent work even more,
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7.1

(1)

(2)

(3)

CHAPTER 7 YECONOMIC AND FINANCIAL ANALYSIS

Introduction

Objective of Economic Analysis

*

The main objective of this economic analysis is to evaluate the economic
feasibility of the Project from the viewpoint of the Indonesian national

2conomy.

Objective of Financial Analysis

ANl invesiment in railway facilities and rolling stock is carried out by the
[ndenesian Government, while PJKA controls the actual operation of the
railway system.

Present railway fares in Indonesia are not intended to cover the operating
expenses and interest that must be paid by PJKA to the government as rent

on assets. PJKA is not required to operate on a commercially profitable

basis, but is expected to make revenue and expenditures balance as closeh} as
posshile.

In this context, the primary objcctive of this financial analysis is not the
caleulation of the Financial Internal Rate of Return, but the study of ihe
following items:

1) To determine the required extent of Covernment subsidies from the profit

and loss projection of the Project

2) To study the financing of the debl and debt repayment ability of the

Project from the cash flow projection

Study Case

The evaluation is conducted for Pi-i, which is the most recommendable

among the several alternatives suggested in 5.2.3 and 5.2.5.
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{4) Project Area

1)

2)

“The Railway Improvement in Kampung Bandan Station Area is one of the

26 sub-projects planhed for the modernization of the JABOTABEK railway
system. In a sense, it is a Upoint-project” vis-a-vis the whole project. An
economic and financial analysis of a point-project can best be made by
evalyating its economic/financial eontribution to the whole project. But,
this type of analysis cannot be made without making numerous assump-
tions,. which would produce dubious results. In this economic and financial
ansalysis, therefore, the following rhajor assumptions are used for. the

purpose of simplification:

a) The costs are those needed only for this point-projeet.
b) All other projects for the modernization of the JABOTABEK raiiway

system are completed.

Considering the nature of the Projéct, the project area for evaluating
costs and benefits is assumed to be within the Jakarta Kota and Kampung
Bandan Areas (not the whole JABOTAIBEK Avea), More precisely, it is the
area surrounded by stations adjacent to the Jakarta Kota Station or New
Kampung Bandan Station on each line (i.e., Kota Intan on the Western
Line, Rajawali on the Eastern Line, Ancol on the Tanjung Priok Line, and

Jayakarta on the Central Line).
Project area for the evaluation is illustrated below.

(With Project) {Without Project)

Ko Intan Kota Inton
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Based on the above concepts, the required rolling stock aequisition cost
and the related operating cost thereof are proportionated to the Project

at the ratio shown below.

Ratio = Electrie railear (or.train)-kilometers in Project Area
Electrie railear {or train}-kilometers in JABOTABEK Area

{see Appendix 7.1.)

7.2 Eeonomic Analysis
7.2.1 = Methodology
(1) "With/Without" Analysis

1) in economic analysis, the benefits and costs of a project are compared.
The cosits of the project are assumed to be the difference in costs
between the two ¢ases below.

- "With Project"
The situation assuming that the Project will be implemented.
~ "Without Project"

The situation assuming that the Project will not be implemented.

In "Without Project", railway investment is considered solely as the
replacement and indispensable improvement of infrastructure and rolling
stoék necessary to meet future traffie demand. Road investment is
considered to be the purchase of additionally needed buses to carry the

tpaffic which would have been diverted from bus to railway had the

Project actually been implemented.

The costs of "Without Project" are deemed inevitable regardless of the

pfoject’s implementation. This explains why the actual “costs of the
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()

(3

(4)

(a)

Project" are given by deducting the costs of "Withont Projeet" from the
cosis of "With ?roject”, thus the costs of "Without Project” are considered

negative and are counted as benefits.

2) "Costs" include investment and operating/maintenance costs.

Method of Evaluation

The EIRR (Economie Internsl Rate of Return) is used since it is the most

comimonly used indicator for evaluating the feasibility of railway projects.

The EI.RR is a discount rate that equates the present value of benefits with
the present value of costs during the project life (see Table 7.1).

In evaluating the projeet, the EIRR should be compared with the opportunity
cost of capital of the country, but the o’pportunity.cost of capital itsell is not
easy fo determine. Therefore, this index is compared with other various

criteria (such as interest rates in the country or other cerlain jnternal

standards).

In general, an EIRR of 12-15% would justify railway project implementation

in Indonesia.
Incremental Analysis Methoed

The additional costs and benefits of "With Project” and "Without Project" are

estimated and compared.

All other costs and benefits are considered as "Sunk',
Assumptions

The foliowing assumptions have been made:
Exchange Rate

J, Yen 264 = US$1 = Rp 1,088

These are middle rates quoted by the Bank of Indonesia (for the Rupiah and
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(b

{c)

(d)

{e)

(5)

Dollar) and by leading banks in Japan (for the Yen and Dollar) during

February 1985,

Shadow exchange rates are often used in economie analysis, but in Indonesia
the floating official rates seem to reflect somewhat the real value of the
Rupiah, so no adjustments were made on the Rupiah rates in this analysis

(this holds true for the Japanese Yen also).
Project Life

Taking into account. the construction term and useful life of new railway

facilities, a project life of 30 years is assumed.

Inflation

Like other JABOTABEK railway feasibility studies, the inflation factor is not
taken into consideration.

Reinvestment

It is assumed that the invested amounts for depreciable assets will be
reinvested in the year following the expiration of their useful lives.

Balvage Value

A project life of 30 years is used for the purpose of this analysis; however,
the railway facilities will last much longer. Therefore, the salvage value

(undepreciated value) is assumed to be a negative eost in the final year of the
project life.

Framework of Economic Analysis

The Basic concepls and methods of the economic analysis are summarized in

Table 7.1.
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7.2.2

(1)

Economie Cost Estimation
Investment Costs

The construction, improvement, and replacement costs for the required
ground facilities (l'ailwéy) and purchasing of vehicles (railway and road) for
"With and Without Project" are compared. The economic costs of the
investment result from tax™ and subsidy adjustments on the financial costs
{(l.e., market price) of the investment on the following portions:
1) Foreign currency portion
Neither import duties nor import sales taxes are considered, because
PIKA is supposed fo be exempted from them.
2} Local currency portion (materials and equipment)
Deductions are made for various domestic taxes at an average rate of
24.5% from the market price.
3) Local currency portion (labor}
No tax adjustment is considered, because average workers' wages are
‘estimated not to reach the taxation department guideline level -for

taxable income (2.88 Million Rupiah per year for the standard household).

A summary of the economije investment costs is shown in Table 7.2.

* The new tax system, Value Added Tax {(VAT), was introduced in
Indonesia in April, 1985, However, in this analysis, tax adjustment is

based upon the conventional tax system,
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(2) Operating and Maintenance Costs

{a) Rallway (Both "With Projeet" and “Without Project")

1) Operating costs

a) Personnel costs

Increased wages for drivers and econduetors are taken into consideration.

h) Energy costs

Eleetrical costs necessary for train operation are caleulated. Consump-

tion of 1.51 kwh of electricity per car-kilometer is applied.

2} Maintenance cosis

Maintenance ratios used by JNR are used to estimate the mainienance

costs of railway faeilities (see Table 7.3).

Maintenance costs per year = Maintenance ratio x original investment

value of railway facilities

‘Table 7.3 Maintenance Ratio and Useful Life of Assets

Items Maintenance Ratio | Useful Life{Year)
Civil engineering work 0.073 40
Signal & telecom. 0.024 20
Rolling sto;{ 0.0357. 25 )

Note: Useful life of assets is based on PJKA regulations.

(b) Road Vehicle ("Without Project")

Using the same method applied in the recent JABOTABEK railway feasibility

studies, the annual operating cost of one bus is caleulated to be 21.26 million

Rupiah.

Operating cost includes the following: fuel, engine oil, tire wear, main-

tenance {spare parts and maintenance labor), and ecrew cost.
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{¢) Unit Prices for Operating and Maintenance Costs

The main operating and maintenance costs items are summarized n Table

7.4,
Table 7.4 Unit Price for Operating and Maintenance Costs
{Unit: Rp)
Items Market Price " Economic Price Remarks
— ' ]
Personnel costl) Anrual salary
Rail- Driver 1,580,000 same
way Conductor 1,130,000 | same 2 persons per
train
Energy costz)
Electricity 69.52/kwh §7.52/kwh
Bus vehicle cost®) 34,650,000 30,400,000 | BENZ 0306N
Personnel cost4) Annual salary
Driver ' 1,220,000 same - 2 persons for
: 2 shifts
Conductor 790,000 same 4 persons for
2 shifts
Bus Mechanic 1,500,000 same
Fuel and lubricant oils)
Diesel oil 220/ 2 236.14/1%
Engine oil 850/ ¢ 6380/
Fired 119,000/pe 113,050/pe Size 825-20
Other assumptions7)
Bus . Average running speed 20 ki per hour
' Annuel running distance 67,500 km
J Useful life 7 years

Sources: 1} PJKA, 2) PLN electrivity tariff, PJKA, 3) Car Dealer,
4) PHBD, 5) Dept. of Mining & Energy, Gas Station,
8) Wholesalers, 7) PPD
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‘7.2.3 * Henefit Estimation
(1) Direct Benefits

The following benefits derive directly from the Project and are estimated

and counted in the calculation of the EIRR.

(n) Cost-saving Benefits
1) Rolling stock
As mentioned in 4.2.5, the number. of rolling stock required in "Without
Project" is more than that in "With Project". This is due to improved
train OQeratioﬁ'ef.fiCiency resulting from the Western and Eastern Line
connection. The difference in the number of rolling stock between
"Without Project" and "With Project" is the number of rolling stock saved
if the .Proje.ct is implemented; this i{s the amount of benéfit the Project
yields. |

Thus, the rolling stock and eost saved in the Project Area are estimated in

Table 7.5.
Table 7.5 Rolling Stoek and Costs Saved
1590-195 96-2005 2006-'15 Total
Number of
rolling stock 11.1 4.8 2.7 18.8
saved
Costs saved 7,226 Mil. Rp 3,125 Mil. Rp 1,758 Mil. Rp 12,109 Mil. Rp

Notes: 1) Figures do not include reinvestment,
2} Estimated economic price of a railear is 651 Mil. Rp.

2) Buses .
As shown in the Traffiec Demand Forecast (see Figs. 3.10 through 3.13),

| diverted traffic to the railway from buses (i.e., the difference in railway
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{b)

passenger volumé between "With Project" and "Without Projeet" within
the Project Area) will arise from the implementation of the Project. The
resulting reduction in bus traffic can be counted as a benefit.

Cost-savings in bus purchases, based on the result of the Traffic Demand

Forecast, are shown in Table 7.6.

Table 7.6 Buses and Costs Saved

Items ‘ 1990 1995 2005
Difference in bus passenger-km . ~ .
between "With" and "Without" 7‘1M11.p.ass km | 36.3 86.6
Number of buses saved 2.1 8.6 15.0 .
{Cumulative) - (2.1} {(10.7) {25.7)
Costs saved g4 MiLED | 261 456
Notes: 1) Common bus routes between the railway stations within

the Project Area are asssumed for both "With Project"
and "Without Project'. :

2) Annual passenger-km per bus of 3.375 Mil. is assumed.

3) Operating and maintenance

Operating and maintenance costs in “Without Project" =re regarded as

cost-saving benefits (refer to 7.2.2 - (2)).
Time-saving Benefit for Railway Passengers

Based on the estimated movements of railway passsengers around the
Kampung Bandan Area (see Figs. 3.11 and 3.13) and train operation, railway
passenger travel time-saving within the Projeet Area resulting from the

Western and Eastern Line conneecticn is calculated.

Net benefit is obtained by multiplying railway passenger travel time-saving

with the time value Rp184/h (see Table 7.7).
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Table 7.7 Time-saving Benefit for Railway Passengers

Passenger-hours; Million

Unit:
RBenefits ; Million Rupiah
Route | O/D{or Direction) ltems 1990 1995 200%
Passenger-hour | §.0881 £.2938 | 2,8486
A W—E ——
Benefit 16.2 54,1 524.0
Passenger-hour | 0.3741 0.5248 | 2.2995
B w—T"rT _— N
Benefit 68.8 96.5 423.1
Passenger-hour | 0.0838 G.2003 | 0.2297
C W — Kota ——
Benefit -15.4 ~-36.9 ~42.2
Passenger-hour | 0,0083 0.1013 | 0.4770
C E — Kota
Benefit -1.5 -18.6 -87.8
Net Time-saving Benefit 68 a5 817
- Notes: 1) Benefit = Passenger-hour x Passenger time value

2) The passenger time value of 184 Rupiah was obtained from

the time value used in the Central Line Track Elevation F/S

1982 {134 Rupiah) and from the CPI change in Jakarta there-

after.
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(2} Indirect Ben.efits
In nddition to the direct benefits quantified above, the following indirect and

unquantified benefits are eonceivable.
1) Job creation during the construction period

9) Probability of decreases in traffic accidents due to the termination of the

switchback operation at the Kampung Bandan Signal Station

3) Promotion of land-use development around the Project Area in

accordance with the JI. Mangga Dua Project

4) Decrease in road congestion around the Project Area
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7.2.4 FRvaluation

The EIRR of the Projeet (Pj.1} is 17.8% (see Appendix 7.3}
Costs and benefits for each year of the Project are shown in Fig. 7.1.
Implemeéntation of the Project is justifiable and feasible from the viewpoint

of the national economy (see 7.2.1-(2)).

it el Net Beneflt
{8l Rp)
10.000- NET BEMEFIT
\ .
b 4,000
7
5,000 - H
1
Mle
I ?
o o 7A1H
186 '90
Legend:
ws  Time Saving
e Invegtment Cost Saved Benefits
. Operating-Maintenance
Cost Saved
-5,000 .
=1 Costs . ey
. Notes: *1 Salvage value of investment items
in "With" (see 7.2.1 (4)-(e))
. .

*2 Salvag'e vaiue of investment {tems
in "Without" (see 7.2.1. {(4)-(e))

Fig.. 7.1 Costs and Benefits for Each Year
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7.2.5 Sensitivity Test
An appraisal was conducted using several other most likely variables, to test

whether the Project would still remain feasible.

{1) Cases for the Sensitivity Test
The following cases are set for the sensitivity test.

Case 1: An investment cost (including rollihg stock and buses) overrun of

10%

Case 2: A construction cost (excluding rolling stock and buses) overrun of

10%
Case 3: A 10% decrease in the cost of rolling stoek

Case 4: A 10% decrease in traffic der_nand

(2) Resulis

Table 7.8 Results of Sensitivity Test (EIRR)}

Case Base Case | 178 %
1. Investment Cost + 10% 17.1 %
2. - Construction Cost + 10% 15.7 %—~
3. Cbst of Rolling Stock - 10% 16.6 % N
4. Traffic dé;and - 10% 17.1 %

Note: See appendix 7.3 (Case 1 through Case 4)

The above results show that each case still remains sufficiently feasible. The
Project is most sensitive to construction costs, despite the fact th;élt such
costs are rather small when compared with the other JABOTABEK r'ailway
projects. Therefore, care should be taken When concluding construction
contracts, man.aging. project imp]ementatioﬁ,- and simplifying coﬁ'struction
work. For reference, Alternative Pj.1g (a simplified version of Py.1, see
6.1.2) has an EIRR of 20.6%, this is :due to its construction costs being 11.2%

- decreased compared with Alternative Pi-1.
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7.3 Financial Analysis

7.3.1  Methodology
A cash flow analysis is made.

The same ineremental method is applied as in the economic analysis. The
same assumptions given in 7.2.1. (4) are used. As to the project costs,

however, market values including taxes and subsidies are adopted.

7.3.2 Items Cowmposing Cash Flow Statement

{1} Items Related to the Revenue and Expenditure of PJKA

(a} Operating Revenue

Railway passenger revenue is calculated by multiplying the fare rate by the
additional number of annual passengers which exceeds the 1989 total of 133.5

million passenger-kilometers within the Project Area.

As in the Review of F/S, railway fare is assumed to be 12.4 Rupiah per

passenger-kilometer and to remain unchanged during the project life,

The calculated traffic volume within the Project Area is shown in Table 7.9,

Table 7.9 Additional Traffic Volume

(Unit : Million Passenger-km)

Year 1990 1995 2005
Passenger—kilometer 21.9 158.9 _ 336.9
Note: Passenger-kilometer after 2005 is assumed to be constant.
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(b} Operating Expenses
Operating expenses can be divided into two groups, working cost and
depreciation cost. Working cost is the total of personnel, energy, and railway

£acility/rolling stock maintenance costs, These are actual cash outflow items

in the cash flow statement.

On the other hand, depreciation cost is the mere cost for accounting
purposes; thus, it is not a cash outflow item. To compute the depreciation

cost, the useful life (years) indicated in Table 7.3 is applied.
(e} Operating Profit and Net Profit

Operating profit is calculated by deducting operating expenses from operat-
ing revenues and is classified into two groups: the operating profit before
depreciation, and operating profit after depreciat'io_n. Profit before deprecia-
tion is one of the most important indices for a railway project.

1) 2)

From the standpeint of PJKA, the working ratio " and operating ratio ~* are

also compuied {o determine the profitability of the Project.

According to Article 13 of the joint decree of the Ministry of Finance and the
Ministry of Communications issued on 30 March 1970, PJKA is supposed to
pay a 3% interest on the total assets to the Government.. Therefore, net
profit is calculated after deducting the 3% interest on the total assets from

the operating profit.

Working Cost
Operating Revenue

1

Note: 1) Working ratio

Operating expenses (Working Cost+Depreciation)
Operating Revenue

2} Operating ratio
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{2) Investment and Fund-Raising Plans
{(a) Investment Plan

The investment plan used in the economic analysis is applied. All costs are

_based on market values including taxes.

Table 7.10 shows a breakdown of investment classified by type of construe-

tion, kind of eurrency, and construction term.

Tahle 7.10 Financial Cost of Investment

{Unit : Million Rp)

Ttems Currency | 1986-89% | 1990-2000 2001-1% ¢ Total
F.C. 3,789 0 0 3,789
Civil engineering
work _ L.C. 1,619 0 0 1,619
F.C. 1,310 0 1,310 2,620
Signalling, telecom. and
electrical work L.C. 426 0 128 852
: . F.C. (5,099) {( o) {1,310) | (6,409)
Construction cost
sub totsal L.C {2,045) { 0) { 4286) {2,471)
F.C, 0 14,386 14,061 28,4417
Rolling stock
' L.C. ] 0 0 0
" E.C. 5,099 14,386 15,371 34,856
Total
L.C. 2,045 0 426 2,471
B Grand total 7,144 14,386 15,797 37,327

Notes: 1) The costs inelude reinvestment, but exclude salvage value.

2) F.C., Foreign currency portion; L.C., Local currency portion.

{b) Fund-Raising Plan

It is assumed that all investment and fund-raising are conducted by the

Indonesian Government.
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It is also assumed that the foreign currency portion of the investment is

borrowed from ov-erseas, and the local currency portion finaneced by the

Government budget or Rupiah-denominated domestie borrowing.

The methods of fund-raising considerably influences the f'mancial_ viability of

a project. In this analysis, fund-raising plang are assumed as shown in Table

7.11,
Table 7.11 Fund-Raising Plan
Foreign curreney portion Loeal curreney portion | Reference
Governmeni-to-Gov't
borrowing
Base Case 2.5% p.a. Government budget A_ppendix
3¢ years, including a 7.4
10 vear grace period
. - -
©{50%)
Government budget
Case -1 Same as above (50%) Appendix
Domestic Rp borrewing 7.4
16.5% p.as
10 year, including a
4 year grace perlod
_ ) 1
Offieial overseas borrowing
(including IBRD, ADB)
Case - 2 9% p.a. Government budget Appendix
15 years, including a 7.4
4 year grace period '
(50%)
Government budget
Case - 3 Same ag above {50%) Appendix
Domestie Rp borrowing 1.4
16.5% p.a.
10 year, including a
4 year grace period

Notes:  The terms of repayment are assumed as follows:
(1) Government budget, No need {o repay
(2) Borrowings, Annual equal installments
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7.3.3

N
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Results of Cash Flow Analysis

Operating Profit for PIKA

In order to balance operating revenue and expenses, it will be necessary to
have government subsidies totaling 2,118 millicn Rp at the stage of operating

defieit after depreciation for a four year period after the completion of the

é_onstruction (see Table 7,12 and Fig. 7.2).

Table 7,12 Government Subsidies to Cover Operating Deficit

(Unit : Million Rp)

Year : :
1990 1991 1992 1993 1994-2015 Total
Subsidies
Subsidies .
before 489 146 0 0 0 635
depreciation
Subsidies
after 932 590 469 127 0 2,118
- depreeiation
Legend:
13 Operating Revenue
[ ] Working Cest
Operoting Expenses i1 "} 1IN
Depreciation M
]
.

"00 05 "0 15 lyear}

‘92 ‘94 'gs,

Fig. 7.2 Operating Revenue and Expenses for Each Year
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(2)

As.for the working ratio and the operating ratio (each on cumulative basis),'
these will be below the desired level of 1.0 in 1994 and 1998 respectively (see
Appendix 7.4).

This .means that there is no need to raise the railway fare for the Whole
project life, even if the operating deficits were to bg taken care of by the

railway entity (PJKA) itself.

Net Cash Flow

NMet cash flow is obtained from the difference between the cash inflow . and

outflow items which are composed of the following.

Cash Inflow: 7
- Operating profit after depreciation
Depreciation
Borrowing
Cash Qutflow:
Investment
Interest during construction

Debt service {repayment and interest payments}
Net Cash Flow = Cash Inflow - Cash Outflow

If net cash flow shows a negative value, the shortage of cash flow must

eventuaily be taken care of by the Government.

Table 7.13 shows net cash flows for various cases under the fund-raising

plans set out in Table 7,11,
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Table 7.13

Cash Flow Result for Each Case

(Unit : Million Rp)

Cases Items 1986-1995 | 1996-2005 | 2006-2015 | Total |
Operating Revenue 6,763 31,894 41,726 80,383
] o :
g Operating Expense 5,198 11,892 15,536 32,626
[ 3] .
= Operating Profit
8 | before Depreciation 1,565 20,002 26,190 47,757
g after Depreciation -1,551 12,536 16,957 27,242
§ Net Profit -3, 865 8,538 12,641 17,314
Investment 17,234 8,788 11,305 37,327
o Debt Service 1,124 3,620 3,343 8,087
8
O |Net Cash Flow -9,649 7,595 28,354 26, 300
2
M |Ratio -143% 24% 68% 33%
Debt Service 2,832 4,248 3,343 10,423
—
o |Net Cash Flow -11,357 6,966 28,354 23,963
8
Ratio ~168% 22% 68% 30%
Debt Service 4,648 5,094 0 9,742
3
o |Net Cash Flow -13,172 6,120 31,697 24,645
&
© lRatio ~195% 19% 76% 1%
Debt Service 6,355 5,723 0 12,078
-
o |Net Cash Flow -14,880 5,491 31,697 22,308
'g .
© IRatio ~220% 17% 76% 98%
Flow
Note : Ratio Net Cash J'lo x 100

~ Operating Revenue
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Under the fund-raising plans, the cumulative net cash flow becomes: positive

for the Base Case, Case I, Case 2, and Case 3 in the years 20086, 2007, 2008,
and 2009 respectively.

This means that, after these years the Government will be relieved of any
finaneial burden.

As can be seen in Table 7.13 and Fig. 7.3, the Project wiil‘produce enough cash

flow to service the debt for the whole project life.

{Mil. Rp}
E0,000J
4
10,000
0
-10,000
g *\\———’/ Bose Case
] \A —w0—  Case — |
—¥X—— Case — 2
-20,000 ' )
——A—— Cagse — 3

Fig. 7.3 Cumulative Net Cash Flow
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7.3.4 Evaluation

The above analysis indicates that implementation of the Project is financially

viable, and capable of making a considerable financial contribution to PJKA.

What should be noted, however, is that the Project Area considered in this

analysis is only part of the JABOTABEK Railway System {(i.e., "a Point

Project™).

- 147 -



—148—



 commws

CHAPTER s RELATED FUTURE PLAN
Lo (New Jakarta Kota Sta‘tlon}

.- ,'-E}l Future Requlrements o149

i :8 Assumptlons 4.-:__..:-_'-:-_ Celewviviis 151

8 2. 1 Hlstorlcal Lessons ’ SRR 151

8 2 % Optmns N RN .. s 151 '

i 83 .:.Fwe Conceptual Alternatwes Vewses 153

8.4'-'5:7.}'Va11d1ty of Conceptual Alternatlves .. 162

85 Checkmg Prcueet Vahdlty from. the:+ 183
S i'Perspectwes of Conceptual Altematlves

‘8.6 3 Dehneatlon of Issues ina Further Study 167

8 6 1 Rallways Vlewpomt s ----- © 167 -

='-'-":,"".‘-37.5-_2 :CJ.WSVleWPOmt Cieseceniii. 1680







3.1

o)

CHAPTER 8 RELATED FUTURE PLAN {New Jakarta Kota Station)

Future Requirements

Railway's Viewpoint

1)

2)

The Project of the Railway Improvement in Kampung Bandan Station Area
will assure a sufficient transport capacity for the JABOTABER Railway
Network for a considerable period of time. But, the expected increases in
both commuter and long-distance passenger trains will result in a shortage
of the present capacity of the Jakarta Kota Station and of the main lines

converging on it.

TFive stages can be identified in the evaluation of the relationship between

the number of trains and track capacity in the JABOTABEK Railway

Network.

Stage-1: A small number of freight and long-distance passenger trains
are operated on the same track throughout the day. The track

capacity is sufficient for their operation.

Stage-2: A few cominuter trains are added to the above. The capacity
is still sufficient.

Stage-3: Trains of each category increase in number, but are still
operated on the same track throughout the day and within the
track capacity.

Stage-4 : Commuter trains increase in number, and tracks and stations

are assigned exclusively to them during the morning and

evening peak hours.

The number of commuter irains increases even maore, and

Stage-9 3

tracks occupied by them are unable to accomodate long-
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distance passenger trains, not 'or‘ily during peak hours but also
throughout the daytime, Although freight trains are operated
mainly during the night, track capacity will become

insufficient as they increase in number.

3) The present JABOTABEK railway traffic volume and track and station
capacity are considered to be at Stage-2. The Project is_ aiming for
Stage-4, and the New Jakarta Kota Station Plan for Stage-5. Implemen-
ting the Plan would be premature since the present double-tracked
Eastern and Central Line track capacities are sufficient for the traffic

volume.
(2) City's Viewpoint

The progress of redevelopment in DKI Jakarta can be subjeet to a different
kind of logic. It is not surprising that the City might urge a reloeation, or an
abolition (partial or even total) of the railway facilities of the Kota area.
Whether the redevelopment process is aecelerated or delayed, it may not be
too ecarly to prepare plans for a future large-scale improvement of the Kot'a_
area, and to verify whether the Project can withstand eriticism from a future

standpoint.
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8.2 Assumptions
8.2.1 Historical Lessons

A quick overview of various railway systems will shed light on the future
design of the New Jakarta Kota Station. Observation of the historical
progress of railways in a number of ecities throughout the world, where
railways have served as a vital means of urban transportation, has itaugit the
following:'

1) Long-distance train terminals should be located as close to city centers as

possible,

2) Long-distanee and commuter trains should be connected at the said

terminals.

3) Freight stations do not have to be necessarily located in city centers; they

could be relocated to other sites to meet future physical flow demands.

4) Rblling‘ stock depots should be located as close to the said terminals as

possible.

These coneepis must be applied to the New Jakarta Kota Station Plan.

8.2.2 Opfiions
Before starting the inquiry several options are agsumed, namely the follow-
ing:

(1} W-E Commuter Train Route

Commuter train routes will have a W-E connection.

(2) Role of New Jakarta Kota Station

(8) DUALPUDPOSE o s v ser s senonosnssmmroarssscscacs (Option A)

The new station has a dual purpose; it acts as a commuter and a long-distance

passenger terminal. In this case track addition will be necessary. The
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(b)

(3)

{a)

(b)

(o)

Central and/or Eastern Lines should be guadrupled. Taking into account the

difficulties in right-of-way acquisition, the Eastern Line is chosen_ for the
frack gquadrupling.

SIngle PULPOSE « v v e versasersronssansreaanosnssoey (Option_B)

The new station has a single purpose; it acts only as a commuter terminal.
New Jakarta Kota Station Site
Each option for the site depends on the realistic possibility of land acquisition

to implement the future design of the New Jakarta Kota Station. The site is

to be selected from among the PJKA's present rights-of-way which are

unused or used for warehouses .
Present Jakarta Kota Station. .. vvv v s s e erneera.. {Option K}

The New Jakarta Kota Station will be rebuilt at the present Jakarta Kota

Station site.

The Jakarta Gudang Station and the Jakarta Kota Passenger Car Depot will

remain at their present sites.
Present Jakarta Gudang Station....... i seeeceessss (Option G)

The new station will be relocated to the present Jakarta Gudang Station after

its relocation.

The Jakarta Kota Passenger Car Depot will remain as it is or be reloecated

somewhere else.
Present Jakarta Kota Passenger Car Depot o .. oo vt (Option 3)]

The new station will be relocated to the present Jakarta Kota Passenger Car
Depot after it is relocated,
The Jakarta Gudang Station will remain at its present site by reducing ils

seale, or be relocated somewhere else.
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