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CHAPTER & AIRPORT STATION

6.1 Airport Terminal Planning

According to the master plan of Cengkareng Alrport, basic concept on the

terminal planning and the airport station is as follows.

6.1.1 Terminal Planning

The layout of the airport is shown in Fig. 6.1.1

The arrangement of terminal buildings is a unit system, The center of
the terminal area is the administration area, where the atrport office,
control tower, and so forth are located. Spaces that permit construction
of four passenger terminal building units are provided, Phase I calls
for the construction of one unit which handles nine million passengers

a year. One unit of the terminal building is semi-circular, and composed
of three subunits. Twe subunits are for domestic lines and one subunit
is for international lines. One subunit has a satellite and passengers

embark on aircraft through boarding bridges,

The access road is a two-lane, one-way road of loop form that connects

all terminal buildings. Car parks are located in front of each terminal

building, and capacity at each location is 2,400 cars.

Although the same type of terminal buildings have been planned for the
second and subsequent phases, modification of future buildings is under

examination at the present time.

6.1.2 Basic Concept of Airport Station

According to the master plan of the airport, access transportation has
been planned with an emphasis on road traffic such as cars and buses.
However, when traffic volume increases and roads are saturated with
motor vehicles, the only alternative means of transportation will be

railway, Railway is used as a means of access transportation for such
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principal airports in the world as Frankfurt, Charles de Gaulle, Brussels,

and Heathrow.

The railway station is located at the cemter of the terminal area, and
bus transportation provide main access services between the station and

each terminal building.

6.1.3 Progress of Construction

Construction of Cengkareng Airport commenced in December 1980 and is

about 50 percent complete in May 1983.

Earth works have been almost completed by this time in the terminal area.
Pile foundations have been completed for the passenger terminal buildings,
for the cargo terminal buildings, and for general buildings in the

administration area.

Steel works are in progress at the present time. Underground conduits
and pipes for drinking water, sewage, fuel, electricity, ete., are in

progress.

It is planned that comsturction completes by the end of 1984, and the
airport will open in April 1985.
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6.2 Basic Conditions for Location of Station

The following conditions should be taken into consideration in locating

a station site in the airport:

(1)

(2)

Convenience of passengers

It is considered desirable in airport terminal plamming that air-
passenger walking distances - for example, from car parks to check-
in counter, from baggage claim to car parks - are less than 300m.
(Airport Terminal Reference Manual, International Air Transport
Association) The layout of the terminal buildings, aprons, and

car parks have been determined in such a manner that this condition

could be satisfied,

It is desirable from the standpoint of convenience of air passengers
that planning of the vailway station will also satisfy this condi-

tion and permit easy movement of passengers between the station and

the terminal buildings.

Construction conditions and costs

The master plan of the airport had already been determined

and its construction has already commenced. Even 1f the railway
station is selected at a different location from what is indicated
in the master plan, it is desirable that the influence over the
progress of airport construction work is minimum, and that addi-

tional construction cost are minimized.

In the assumed case where railway facilities are constructed in the
terminal area or particularly in the case where an elevated railway

system is adopted, aesthetic problems may also arise.
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6.3 Station Location Alternatives

Five station location alternatives-including the original plan are pro~ -

Foa

posed for examination.

Location alternative 1

This is the location planued in the master plan for the-airport. The
tracks are constructed on the ground.  Passengers are transported by
buses to terminal buildings. There are two level dfossing with roads in
the airport, but both of these roads are service roads for a meteorolo-
gical station and so forth and the traffic volume is extremely small.

Therefore, the level crossing causes no problems. ' -

I-——-—-——-] Terminal area
l (Future)

| | o
///Access road

I

F— —*1
|

|
' | - :
b ] ) . -

Railway station
building ‘
(Phase 1)

Fig. 6.3.1 Location Alternative 1
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Location alternative 2

The railway-track in the airport is aligned in loop form along the pas—
genger access rqéd in the terminal area, and stations are provided for
each terminal building.

If the track were constructed on the ground, level crossings with the
passenger access road would become necessary at the entrances of terminal
buildings, interfering with the smooth movement of passengers. Accord-

ingly, an elqvated track system has been adopted,

" Fig. 6.3.2 Location Alternative 2 and 3

Location alternative 3

The alignment of the railway line is same as in Location Alternative 2,
but the tracks and stations are constructed underground. A semiunderground
- track.system may plsoibe_cqnsidered to reduce the construction cost of

a C°mP1ete£; uﬁderground téack system. But the track level can be
lowered by only around lm from ground level due to the presence of

underground buried facilities.
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Location alternative 4

_This »lan 10cété§"stati0n5 as close as possible to check-in lobbies of

terminal buildings. Because of restrictions in the minimum curvature

radius of railway track, stations are located under the car parks along

the looped alignment.

|

Fig. 6.3.3 Location Alternative 4 - T .

Location alternative 5

The track of the master plan is linearly extended to a place near the

terminal building of Phase I.

e

N0
\__J R

!
L

———

Fig. 6.3.4 Location Alternative 5
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6.4 Selection of Recommended Plan
6.4.1: Examination of Location Alternatives

Location alternatives 1 to 5 are examined below on such criteria as

passenger convenlence, construction difficulties, cost, and so forth.

Phase T construction is in progress in the airport terminal area, and
Phases Il and TIL are in the planning stage. Changes in the layout of
the terminal area in Phase IT and subsequently are under examination and
there is a possibility that the layout of terminal buildings, aprons,

and car parks will be different from that of Phase I. Because Locaﬁion
alternative 4 could obstruct future modifications of the layout of the
terminal ‘area Ey 1dcating stations under terminal buildings or car parks,

it has been judged undesirable and eliminated.

As for Location alternative 5, the location of the station is nearar to
the terminal buildings than that of Location alternative 1. However,
the maximum distance from the terminal building is 500m and connection
by buses is still required. Accordingly, there is almost no merit in
extending the track of Location alternative 1. Accordingly, Location
alternative 5 is also eliminated. Location alternatives 1, 2, and 3
are compared in detail in the following table, The routes of each

alternative are shown in Fig. 6.4.1.
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6.4.2 Compatibility with Airport Terminal Planning

The route of the railway track and location of the station in the air-.

port should be well matched with the airport terminal layout plan..

-~

The airport terminal area is the junction point of two means of aerial
and ground transportation, where easy transit should be provided to
passengers. The layout of terminal facilities, therefore, should be

planned in such a manner that permits full function of each facility.

The railway station is one of the terminal facilities, and the location.
of the railway station should be determined with due conéiderétién given

to terminal buildings and other facilities.

It is a basic concept in the planning of the terminal area of a large -

airport that the traffic of air passengers is separated from the‘traffic
of employees and air carge. The layout of the terminal area of this
airport has also been planned in accordance with this concept, and

traffic flows of motor vehicles are as shown in Fig. 6.4.2. . S

o — — i,

o \
~————- \fargo areal - qrageic flow of,
| | R air passenger ° .
| Traffic flow of .
L_ _I [ //airport staff
TS e —
{Maintenance) /Rdministration .
\area / re
___________ -
.
Y

/-_&'—"—--\ |___ — — — __|

. Terminal building &Mrgo area} -
' AN

————— Futufe terminal
area o
F19- 8.4:2 Flow of Traffic in Terminal Area . @ - -
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The flow of traffic in the entire terminal area should be considered in

determining of the location of the station. In the case of Location

Alternative- 1, air-passenger traffic is almost entirely separated from
staff traffic. ' ’ : ’

In the case of Location Alternatives 2 and 3, on the other hand, employees
who use the railway, take buses to their offices after arrival at stations
in terminal buildings. Therefore, employee traffic is congested in roads

in_front{ﬁf terminal buildings, and space for buses may be required.

Considering the fact that railway users include both employees and air
ﬁésséﬁgefs,?even if stations are located near terminal buildings, it is
ﬁecessary for employees to take buses and convenience for.them is not
improved. For these reasons, Location Alternative 1 is recommended from

the viewpoint of railway~user convenience as a whole,

6.4.3, Result of Selection .

The evaluation of alternatives is as shown in Table 6.4.2,

Location Alternative 1 is less difficult to construct than the other two
alternatives, and its coastruction .cost is lower, as showun in Table
6.4.1. Furthermore, Location Alternative 1-does not cause.any disturb-

ance of the airport construction now in progress.

The elevated. structure of Location Alternative 2 is undesirable since it
tends to make the international airport less attractive. Location
Alternative 3 requires underpinning of the airport terminal building
because’ of its underground structure. Measures for drainage are also
required to’cope with heavy rain.

Therefore Location Alternative 1 is recommended for the airport station.

Wl
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Table 6.4.2 Evaluation of Location Alternatives

Adp- . Suscep- Ezzizi— Coordi-
L?ca— passen- Disturbance Const— | tibility to air- nation
cen ger to airpor? ruction| to flood ort's with Evalua-
alter- _|construetion| damage |P terminall tdion -
. conver co g -
native | OF7 T work 3PPEA= | 1 unning
rance
Recom-
1 A © © O O © mended
% © % x ANotofecom—
2 O * mended
Not recom-
3 O * ® . ©) X mended '
© : Excellent O : Good A : Fair X ¢ Not good

Since the airport station and terminal buildings are separated in Location
Alternative 1, due consideration should be paid to the connection to the

terminal building in planning the airport station,

‘.

In other words, the station layout must guarantee substantially easy_
transit from train to bus service. Particularly for air passengers,.a
layout involving long walking distances and climbing stairs is undesir-.
able. '

In other to allow the railway to achieve the utmost efficiency as an
airport access railway, due consideration must be given not only to the

station facility but also to the traffic system connecting the railway:
station and terminal building. Namely, there should be a bus service.
for the convenience of passengers. For example, three direct bus routes
should be established for passengers toward the terminal building, Eaﬁh
route connected to each building. Other bus routes should also be -

established to the Cargo area and maintenance area respectively for the

convenience of airport employees, with increased bus operations at peak

commuting times, The bug service, in short, myst comply with the

passenger demand. It should be noted here that the mean pPassengers per

train arriving at the airport station is about 800 aud the number of
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buses required for their transport is lﬁr(assuming the capacity of one
bus is 50 passengers) on year 2000. It is essential to operate these

buses in each route according to the number of passengers,

6.5 Layout of Airport Station

6.5.1 Preconditions for Planning

Planning of the airport station is based on the following conditions:

(1), There should be three tracks in total, two main tracks with plat-
forms and one stabling track. The platform length should be suf-

ficient for eight-car train make-up.

(2) Movement of passengers between train and bus should be easy aund
effic;ent. Walking distance of passengers should be as short as

possible and vertical movement by staircases, etc., should be

" minimized-
6.5.2 Layout Alternatives
Layout Alternative 1

This plan’prbﬁides train platforms and bus platforms adjacent to each
other and regulates bus circulation according to the times of departures

- and arrivals of trains.

Platforms are side platforms used for both boarding and alighting, and

bus platforms are provided adjacent to the outside of train platforms.

The moving distance of passengers for exchanging fromtrains to buses and

vice versa is short and vertical movement is not involved.

As the platform to alight from buses varies corresponding to the depar-
ture of trains, a system that indicates the platform from which the next
train departs is required. As booking offices are necessary at two

places, the number of required persomnel is large.
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Fig. 6.5.1 Layout Alternative 1

Layout Alternative 2

Each of the platforms is used exclusively for departure or arrival in

order to avoid irregularity of bus-alighting platforms.

Two—-track, tooth-shaped platforms are provided; the central platform is
used as the boarding platform and both outside platforms are used as
alighting platforms. Platforms for boarding buses are provided parallel
to train-alighting platforms. The bus-alighting platform is iocated in
front of the station main building and passengers board trains from the

central platform.

The moving distance for changing from trains to buses is short, the
moving distance for changing from buses to trains is long, and mechanical

equipment (e.g., moving walk) is required for solving this problem.

!

~.
—
Il

Ty { 1y

M dmr (4

M IIIHIHIIII[IIIIILH—IIIIIIIIIIIIIIIIII

Fig. 6.5.2 Layout Alternative 2
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" Layout Alternative 3

This plan provides a bus platform inside and train platforms outside,
contrary to the layout of Alternatives 1 and 2,

A bus passage 1is provided between two train platforms and passengers

board and alight in this passage. Buses having doors on both sides are

used.

‘The moving distance of passengers is short regardless of the platform
of arrival and departure of trains and buses.‘

However, it is undesirable from a safety viewpoint that passengers must

cross a bus passage and that the bus route crosses the railway line at

the same level thus disturbing train operations.

The station main building is divided into two sections by the bus pas-

sage. In addition, special buses having doors on both sides are required.

N

—E5- ?‘jﬁ

= = |
~ == -
) =]
— =- E—

Fig. 6.5.3 Layout Alternative 3

ﬂayout Alternative 4

A bus terminal is provided between the two train platforms. Train plat-

forms are used for both boarding and alighting.

The moving distance of passengers for changing from trains and buses and
vice versa is short. It is necessary to coordinate departures and
arrivals of buses with those of trains. If the announced departure or

-arrival platform is changed for some reasomn, confusion may occur in

guiding passengers and buses.
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As the booking office and other facilities are divided into two .areas,

the number of required personnel is large. .

1

S

Mumm}
M(umnu

}
iy W
Quaun"‘

1

Fig. 6.5.4 Layout Alternative 4

Layout Alternative 5

This plan separates trains and buses with the train platform located on

the ground floor and the bus platform located on the second floor.

The train and bus platforms are directly connected by escalators and

stair-cases. One common tain platform for two tracks is used for both
boarding and alighting. — )

Although this plan provides the shortest horizontal moving distance of

passengers but vertical movement is required. Construction cost is the

highest among the Layout alternatives. 1In addition,_maintenance of

escalators is required.
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Fig. 6.5.5 Layout Alternative 5
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6.5,3 Conclusion

The following conditions must be taken into account in determining the

layout of the airport station:

(1) Boarding and alighting procedures should guarantee convenience and

safety of passengers. In other words, the walking distance should

be short and traffic lines of passengers should be simple.
(2) Construction cost should be reasonable,

{(3) Maintenance after completion should be easy.

Comparing the five layout alternatives on these eriteria, and particularly
from the viewpoint of passenger safety, Layout Alternative 3 is undesir-
able because it involves the crossing of the bus passage by passengers,

although the walking distance is short.

From the viewpoint of construction cost, Layout Alternative 5 requires
the most expenditure because of its elevated structure and expenses for

mechanical equipment such as escalators. .

Also from the viewpoint of maintenance, Layout Alternative 5 requires

maintenance of escalators and the cost is high,

Accordingly, Layout Alternatives 3 and 5 involve problems in planning.

Layout Alternative 4 includes station management of a broad area and a

large number of personnel, as platforms are separated into. -two sections

with a long distance each other.

Layout Alternative 2 is not desirable from the viewpoint of passénger

convenience, as the traffic line of passengers on the central platform '
(boarding passengers) isg long, although traffic lines of passengers are
separated. Provision of a moving walk on the platform can be considered

for passenger convenience, but it involves problems in the cost and
maintenance, .
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with Layout Alternative 1, on the other hand

boarding and alighting take place on the same platform.

» the walking distance is
- ghort and passenger éonvenience ang safety is relatively good, although

Construction

cost is also relatively low. As a layout for the airport station,

therefore, Layout Alternative 1 can be considered the most appropriate.

The construction and annual maintenance costs of Layout Alterpatives 1,
2, and 4 were calculated as shown in Table 6.5.1.

has significantly higher construction and maintenance costs than Layout

Alternatives 1 ard 4.

Table 6.5.1

Layout Alternative 2

Construction Cost and Annual Maintenance Cost

(% 10% ap)

Laycut
Alternative 1

Layout

Alternative 2

Layout

Alternative &

Construc;ion cost 3,400 6,400 5,600
Annual maintenance cost 28 57 29
TaB1e 6.5.2 Evaiuation of Layout Alternatives
Altzrnative|AlternativelAlternative|Alternative|Alternative
1 2 3 4 S
" omvenionce | © © © ® o
o © ® x * ©
7 ot stacion | O ® O . ©
* :;:::cion © © x © ®
> g;sration ) C X b @
6. Maintenance © A @ © x
7. Eg::truction ® « ® A e
rotaacion | SNy xe] fetem [ ce ) | Commened
()‘: Good A ; Falr X : Not good

© : Excelleac
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CHAPTER 7 TRAIN OPERATION

7.1 Basic Concept of Train Operation Plan

7.1.1 Concept

As the role of Train in this project is to offer convenience for passenger
going to or coming back from Jakarta International Airport, Cengkareng

(J1AC), the Train Operation Plan is built up under following concept.

a. New railway under this project is to be a expanded system of JABOTABEK
Railway system, not to be an independent railway system apart from
JABOTABEK Railway system.

- If new railway under this project is an independent system, the
railway would be a transportation system between only two terminals,
Airport and a point of City, thus other access system to this

independent transportation system will be necessary.

If new railway is an expanded system of existing JABOTABEK Railway
system, JABOTABEK Railway system can be an access system Lo new

railway. Accordingly, contributed area can be expanded widely.

b. The Train (Airport Access Train) operating section is to be between
Airport and Jatinegara via Manggarai running on existing JAROTABEK

network.

- Maximum train headway is 20 minutes. The train does mot rum into
any radiating line (Merak, Bekasi and Bogor line), because if the
train run into radiating lines, the train headway in respective line

becomes large, more than 20 minutes.

- Northern part of Duri in Western line has so high traffic demand

that trains other than existing train cannot be accommodated.
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~_In case, the train operates upto Jatinegara applying Central line,

passengers go for Merak or Tangerang can change train at Kota Intan,

from Western line to Airport line, they don't need to make de-tour,

via Manggaral.

Central line is passing through CBD, hotel area and
thus it can be said that this route is the

Meanwhile,
government office area,

bast access route to JIAC.

- In case, the train operates upto Jatinegara applying southern part
of Duri in Western line, all passenger for Merak, Bogor, Central,

Eastern and Bekasi line can reach to their destination with only

one train exchange.

With allocation of new station between Tanah Abang and Manggarai,
Dukuh, which is suggested by Master Plan, connection with CED, hotel
area and governmental office area can be obtainable by provision of

proper surface transportation means.

- As Manggarai is considered as future railway terminal of Jakarta, ,
no alteration of route of the train is required even in future, if

the Train operates via Manggarai.

To cope with expansion of transportation demand, scale of train for-

mation and train headway will be adiusted.

Design criteria of new track is same as one stated in Master Plan,
but care is taken on train operation planning not to require very
high technic on driving train but to give remaining power for re-

covering train delay.
To secure high speed operation with safety, automatic blocking system,
automatic signalling system and ATS (Automatic Train Stop device) are

adopted.

Railcar which has same characterestics as existing railcar in

JABOTABEK network is adopted for the train formation.
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- From view point of technic of drying and maintenance, spare parts,

aqd maintenance facilities, application of railecar with same

characteristics as existing railcar is the most advantageous.

7.1.2 Premising Conditions

Above concept is subjected to completion of following projects.

:

Improvement and electrification of Western line (JABOTABEK Master
Plan item No. 7, 16 and 18)

Track elevation of Central line and grade separated crossing of
Manggarai (M/P No.9 and 10)

Improvement, electrification and track doubling of Tangerang line
(M/P No.4 and 21)

Improvement of Jakarta Kota Depot (M/P No.6) and construction of
Depok Depet (M/P No.22)

Rehabilitation of Manggarai Workshop (M/P No.5 and 23)
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7.2 Train Operation Plan

Train Operation Plan per respective route alternative

d.

s are as follows:

Train operating section

Route A: Section length: 31.0km

JIAC Jayakarta Manggaral Jatinegara

4

(New line: 19.8km, Existing line: 11.2km)

Route C: Section length: 31.0km

Tanah .
i Jatinegar
JIAC Rawabuaya Abang Manggara atinegara

" (New line: 14.6km, Existing line: 16.4km)

(

New line, ——Existing line)

Train headway and train formation

At the first stage of the Train operation, train headway is 20 minutes
with 4 railcar formation. (upto 1997 for route A and upto 1998 for

route C)

To meet with increased transportation demand, train formation is
enlarged to 8 railcars. (1998 - 2006 for route A and 1999 - 2008 for

route C)

For further expanded transportation demand, train headway is shortened

to 10 minutes with 8 railcar train set. When train headway is short-

ened, Airport line should be double tracked.

Stopping station of the Train

Stations which are expected as many alrport passenger generating

stations, are decided as stopping station of the Train as follows:
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d.

Route A:

New tikini, Manggarai

Route C:

Travel time

Kota Intan, Jayakarta, Sawah Besar, Gambir,

Rawabuaya, Tanah Abang, Dukuh, Manggarai

Travel time from key station in Jakarta City to JIAC is as follows:

Table 7.2.1 Trével Time betwe

en JIAC to City

(2010)
X (minutes: seconds)
iﬁ;ig Gambir | Manggarai Jatinegara
Route A 25:00 32:00 36:30
Route C 21:30 30:30 35:00

v

e. Transportation capacity by respective stage

Transportation capacity of respective stage of the Train is as

follows:

Tabie 7.2.2 Transportation Capacity '(1000 person/day, one way)

. Period
Stage Transpor?ation i erro Remark
Capacity Route A Route C
. 4 railcar formation,
1990 30.6 -1997 -1998 | 20" headway, single
. line
. . . 8 railcar formation,
2000 T 61,2 1998 - 2006 | 1999 - 2008 | 20" headway, single
Te e St ‘ line
o e T o 8 railcar formation,
2010 ~122.3" 2007 - . 2009 - 10' headway, double
. . line
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f. Service time

Service time of the Train is from 4:30 in the morning to 22:30 in

the evening (18 hours) in response to Airplane schedule.

7.3 Relation between Existing Train and the Train

7.3.1 Number of Train and Train Headway in Existing Line i
Train headway of the Train is as stated in 7.2.b. But the Train runs
into existing line where existing train is operated. Especially, during
peak 2 hours, big number of train is operated on existing line, conse-
quently, train headway is very short. Thus, total number of train and

train headway with the Train on busy sections of existing line should

be checked.

Following links are estimated as the busiest section by transportation

demand.

Route A: FKampun Bandan - Duri, Duri - Tanah Abang,

Tanah Abang - Manggarai, Manggarai - Depok

Route C: Kampung Bandan - Duri, Duri - Tanah Abang,
Tanah Abang - Manggarai, Manggarai - Depok,

Tanah Abang - Serpong

(High transportation demand is observed on Bogor and Merak line even
without Airport Access Train. Additional passenger, namely air passenger

is generated by operation of the Train.)

As seen in Table 7.3.1, no problem is contained in case of route A but

in case of route C, overlapped section with the Train and existing train,
Duri - Tanah Abang, requires 3 minutes headway which is considered as
limit, consequently, punctuality of train operation is\strongly required.
Furthermore, route C has longer 1ink of existing line compared with
route A, the Train has higher probability of interference by existing

trains, thus, to secure punctuality of the Train, puncutality of -all

JABOTABEK train is strongly required,

Fig. 7.3.1 and Fig. 7.3.2 indicate number of tarin and headway in JABOTABEK

are including the Train.
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Table 7.3.1 Number of Train and Headway During Peak 2 Hours

Link . Year NumberRoute A NumberRoute c
of train Headway of train Headway

Kampung Bandan 1990 20 6.0 20 6.1
- ‘ 2000 26 4.6 25 4.8
Duri 2010 37 3.3 35 3.5
Duri 1990 16 7.5 21 5.7
- | 2000 21 5.8 26 4,7
Tanah Abang 2010 30 4.0 41 3.0
Tanah Abang 1990 15 8.0 24 4.9
- 2000 20 5.9 31 3.8
Manggarai 2010 28 4.3 37 3.2
Tanah Abang 1990 14 8.3 15 8.3
- l 2000 19 6.4 19 6.4
Serpong 2010 28 4.3 28 4.3
Manggarai 1990 - 13 9.4 13 9.4
- 2000 24 5.0 24 5.0
Depok 2010 33 3.7 32 3.7
Gambir 1990 16 7.5 10 11.8
- 2000 21 5.6 15 7.9
Manggarai 2010 33 3.6 21 5.7
Manggarai 1590 .13 9.1 13 9.0
- 2000 17 7.1 17 7.0
Jatineéara | 2010 26 4.6 26 4.6

Remark: Duri - Tanah Abang, in case of Route C, means the section

‘from the junction of New Airport Line and Wester Line,

" to Tanah Abang.
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7.3.2 Train Operation Route

Train operation routé should be so decided as to obtain number of trains
indicated in Fig. 7.3.1 and Fig. 7.3.2 considering passenger flow. But

there are stations which have no facilities for shuttling train. Thus,

train operation route is to be so decided to obtain number of trains

which is very close to required number of train but not far below required.

-

number of train for respective link.

Train operation routes with the Train are indicated in Fig. 7.3.3 and

Fig. 7.3.4.
Kampung Tanjung
Bandan Priuvk -
/z)%\
Jakarta 7
Kota ’
:) Duri
Tangerang il
x / _
AL B
Tanah | : .
Abang :) ]
Manggarai Jatinegara7
3 2% ujb\ﬁ 1 : - '

121]21

Fig. 7.3.3 Train Operation Route (Route A)
(Peak 2 hours, 2010)
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Tanjung

. . Kampung Priuk
JIACKN - .
12
—
Jakarta
Kota
_'":) Duri
12 / L i
] [N
7
Tangerang- - Rawabuaya
Tanah :’J 15ls
Abang )
Jatinegara

\ Manggarai

17| (15

24

Fig. 7.3.4 Train Operation Route (Route C)
{Peak 2 hours, 2010}
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7.4 Signal Station

Provision of two types of signal station is necess

ary on this project,

namely,

1) Signal station for train crossing on single line

2) Signal station at junction of two lines

If junction of two lines is located inside of station yard, this
kind of signal station is not required as train route can be

controlled by signal cabin in station

Signal station for train crossing

The first stage of Airport Railway line is constructed as single track,
so signal station for train crossing is necessary at point of train
crossing indicated on train operatioh diagram which is attached here-
with, With different train operation diagram, location of signal

station should be also different.

»

Provision of signal stations decided only by train operation diagram
is not good enough from view point of train operation flexibility.
Additional two signal stations for route A and one for route C should

be provided to minimize effect of delayed train onto other train.

Signal station at junection

Junction point of new line and existing line, in case of route A is

Jayakarta. But in case of route C, junction points of new line and

existing line are as follows:

0 Rawabuaya,

o Point of 17.3km from JTIAC, between Pesing and Grogol in
Tangerang line,

© Point of 20.6km from JIAC, between Duri and Tanah Abang in
Western line (1,7km from Tanah Abang) .
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In case of Jayakarta and Rawabuaya train route can be controlied by
- signal cabin which is located inside of respective stations.,

case of 17.3km point and 20,6km point

But in

» those points are intermediate
‘position of stations. Thus,_for control of train route, independent

signal. stations are necessary.

While, allocation of new station is suggested by Master Plan between
Duriyand Tanah Abang because of too long station distance. Accordingly,
if position of new station in Western line improvement plan is closed

to 20.6km from JIAC (l.7km from Tanah Abang), signal station at 20.6km

can be inside of new station.

7.5 Train Operation Curve and Train Diagram
7.5.1 Train Operation Curve

Train operation curve between JIAC and Jatinegara are illustrated on
Fig- 705-1 and 7-5-2-

Train running time obtained from train operétion curves is re-—arranged in
unit of 30 seconds with allowance, 3% of each time, to make train schedule.

Table 7.5.1 and 7.5.2 indicate running time for train schedule.

7.5.2 Train Diagram

Pattern train diagrams are indicated in Fig. 7.5.3 ~ 7.5.8 which are drawn
appiying runniﬁg‘time in Table 7.5.1 and 7.5.2., Train shuttling time at
terminal of train operating section is to be not less than five minutes.
{In case of Airport Prain, Airport station and Jatinegara station are

terminal where train is shuttled.)

Fig. 7.5.5 and Fig. 7.5.8 indicate pattern train diagram of Airport Train
and existing train during peak 2 hours. During off peak hour, train

headway of Airport Train is not change but one of existing train can be

extended to meet with traffic demand.

Time for station stop is one minute for all intermediate stations, but

" time for station stop directly affects train schedule speed, it is pre-

ferable to shorten time for station stop to 30 seconds where less number

of passengers are entrain and detrain.
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Table 7.5.1 Train Running Time (Route A)

Kil g , Running time | Stopping | Schedule
Station ;rgﬁegiige d;zzzﬁie (min. sec.) time speed
Down Up (mln') (RP/?)
f
17.4 13:30 | 13:30 77.3
Kota . 1
Intan 17.4 1:00
2.4 3:00 3:00
Jaya
Karta 19.8 1:00
: 2.4 3:00 3:00
Sawah
Besar 22.2 1:00 ‘
1.8 2:30 2:30 51.0
Gambir 24.0 1:00 37.1
2.8 3:00 3:00
New
Cikind 26.8 1:00
1.5 2:00 2:00
Mang
garai 28.3 1:00
I 2.7 3:30 3:30
at
negara 31.0
(32:30)
Total 31.0 30:30 | 30:30
Remark:
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Table 7.5.2 Train Running Time (Route c)

Kilometrage

Station

Running time

; . Stopping | Schedule
Statlon) £ om JIAC | distance |  (in. sec.) time speed
Down Up {min.) (km/h)
0

JIAC (11:30)

11.3 9:00 9:30 73.4
Rawa 11.3 1:00 l
buaya

11.0 11:00 1 10:30
Tanah
Abang 23.3 1:00

2.8 3:30 3:30 53.1
Dukuh 25.1 "1:00 47.8

3.2 4:00 4:00
Mang_ 28.3 1:00
garai ,

2.7 3:30 3:30
Jati 31.0 ‘
negara

{33:30)

Total 31.0 31:00 | 31:00

Remark: ( )} indicates running time for single 1line (1990 and 2000)
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7.6 Rallcar Depot and Maintenance
7.6.1 ﬁumber of Railcar

Master Plan requires 52 railcars for Airport Access Train at time of
2000, But number of railcars required is decided by length of operating

gection, train schedule speed, train headway and scale of train formation.

Airport Access Train in Master Plan is that operating section is Airport
to Duri through Tangerang line, 20.7km, train headway is 15 minutes and

train formation is 8 railcars.

On the otherhand, the Train operation plam in this study is that train
operating section is Airport to Jatinegara through of JABOTABEK network,
31km, train headway is 10 minutes on year of 2010 and train formation is

8 railcars. Consequentiy, number of railcars required is increased.

Table 7.6.1 Number of Railcars

1990 2000 |- 2010

Route A 22 43 86

Route C | 22 43 | 70

Route C has less number of stations compared with Route A although the
length of both routes are same. Travel time by Route C is shorter than

that by Route A, accordingly.

For double track operation, one cycle time of train set in case of Route
C is calculated at 80 minutes, including the time necessary for shuttl-
ing at both terminals. At the train headway of 10 minutes the train set
which left JIAC railway station 80 minutes beforé, is again ready to
leave JIAC railway station. On the otherhand, one cycle time of train
sét“in case of Route A is calculated at 83 minutes. The train set which

left JIAC railway station 80 minutes before is now on the way back to
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JIAC railway station. Therefore, one additional train set is necessary

for Route A.

For single track operation, one cycle time of train set needs additional
2~2.5 minutes for train crossing work. Therefore, one cycle time ex-
ceeds 80 minutes on both case. Consequently, same number of train set

is required.

7.6.2 Depot

Basically, depot is to be preferably located at terminal of train operat;
ing section. But, following depots for railcar are existing in JABOTABEK
area with suggestion of improvement by Master Plan. WNot only that, con-
struction of new depot 1is sugpested by Master Plan. After completion of
improvement and construction program, total capacity of depots is 850
railcars. While, required number of railcars in JABOTABEK areé ié 653

on year 2000 including Airport Access Train and Cibinong line., .(At time
of 2010, as required number of railcar for the Train in this projegt is
70 or 86, total number of JABOTABEK railcar is 650 qf 696 if railcar for

existing line is not increased.) Thus, new railear depot special for the

Train is not necessary.

Table 7.6.2 Capacity of Depot

Depat Capacity
Jakarta Kota 80
Bukit Duri - 70
Depok 700

"Total 850

But, considering efficiency of railcar operation, it is preferable that .
the Train is to be stabled at Airport station or Jatinegara station as .-

far as possible and others, depot for night stay. Concretely, 2 traius
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be stabled at Airport station, and others, at Bukit Duri Depot om single
line stage, and 3 trains, at Airport, 2 trains, at Jatingara and others,

at Bukit Duri Depot on double line stage.

Daily inspection of railcar (it should be carried out daily before year
2000 and every other day, after year 2000.,}) should be carried out at
Bukit Duri Depot. '

Railecar, not finished daily inspection, can be changed with railcar,

daily inspection is completed at Bukit Duri,

Not inspected railcar can be dead head run to Bukit Duri from Jatinegara
and inspected railcar can be run to Jatinegara from Bukit Duri to take

place of not inspected railcar, during off peak hour.

7.6.3 Maintenance of Railecar

Rationalization of railcar maintenance system is suggested by Master Plan
targeting at year 2000. According to rationalization program in Master
Plan, interval of maintenance is extended roughly twice as much as pre-
sent, To meet with this extended‘maintenance interval, level of respec—
tive maintenance work should be up graded. This up graded maintenance
work needs improvemenf and strengthening of maintenance facilities in
depot and workshop, unlessotherwise, maintenance system can not be shifted

to new system which is suggested by Master Plaun.

Table-7.6.3 'Comparison of Maintenance System

,General z;igglpal ?3222:?8 Monthly Daily
s .
InspeFtipn Inspection | Inspection Inspection | Inspection
Present | 2 years/ 1 year/ & months/ 1 month/ 48 hrs/
System | '260,000km [ 130,000km | 65,000km 10,000km 600km
Master | 4 years/ 2 years/ 1 year/ 60 days/ | 48 hrs/
plan’ 600,000km { 300,000km | 150,000km | 30,000km 3,000km
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Inspection which should be executed frequently, such as daily, monthly
and 6 monthly (Bogie) inspection, should be carried.out at depot, while
inspection which has many disassembling work such as Principal Equipment

Inspection and General Inspection, should be carried out at workshop.

Tn case of the Train, to maintain efficiency of railcar operation
(shortening distance of deadhead run), daily and monthly inspection
which have high frequency, should be carried out at Bukit Duri Depot,

and maintenance work which is not able to exXecute at Bukit:Duri-. Depot.

and Bogie inspection of all JABOTABEK railcar should-be carried out at -
Depok Depot. To secure Airport Train operation, allocation of trouble

-t - !

shooter at Airport station would be effective.

7.7 Selection of Double or Single Track in the Stage Wise Constructlon
Program According to an Increase in the Volume of Trains

The major merits of new airport railway are rapidity, punctuality-and

safety.

The capacity of single track is calculated by station (inclpding signal
station) distance, train speed and time required for train crossing work.
However, practical limiting capacity of single track is assumed as 100

trains a day with automatic signalling system.

As geen in Attached Sheets, six signalwstations are inevitable between

JIAC and Jayakarta with train headway of 10 minutes in case of single
track. :

To accommodate increased number of train, merits of railway mentioned

above could not fully obtained on single track by foilowiﬂg factors.

(1) Train stop at every station (including signal stétibﬁ} for train
crossing reduced train schedule speed, Accordingly,_trévél fime‘
between JIAC and city is increaéed. Increased travéi'pimé deterio-
rates the premising condition of the demand forecast preséribed in’

the Draft Final Report, and economic benefits of the PrOJect will
be adversely affecred.
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At the stage of double track with 10 minutes train headway, travel
time between JIAC and Jayakarta is scheduled as 17.5 minutes, while
in case of single track, the above travel time will be increased to
33.5 minutes whlch is 1.9 tlmes of the original schedule. The delay
of 16 minutes are theoretical as mentioned in Attached papers, and
do not ;nqlude the waiting time for delayed train of opposite direc-
tion,

L

(2} A delayed train affects other punctual trains and it is very dif-

ficult to recover train operation to normal.

3 “In order to cope with the planned demand forecast, longer travel

time necessitate more number of train sets and more number of staff.

L

(4) _Full ﬁaximn@lébeéﬂ bf_90 km/h of electric railcar cannot be ex-

‘pécted with.short station (including signal station) distance.

Furthermore, —by adoption of double track, it is possible not only to
av01d aboveqmentloned demerlts but also to 1ncrease traffic capacity to

cope w1th the future 1ncrease of demand.
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Attached Sheet 1
Time loss of stopping train

100, -
’f_£§fE—EFUP Train I '
901 S~ - ""--/ ~ 91
Stopping Train |-
801 Train{l) - Speed 8
—
701 7 -
60J GJ
o] ~
2 150 5127
c B Ec
N { ) : E.q
= Stopping ' L OEE
407 Train(II) : by ™~
30 ) 3-
N Time |” ‘
20, on Stop —~ 5
Train ﬁ% ar a ]
10 1:12 i T 14
! Stopping Train(I) [ l

1 0 1 2 3

km ———
0 Time required for 90 km/h - Stop =+ 90 km/h:
1%12" + 332" = 4744"

0 Time required for passing train on above section: 3'18"

Time saving of passing train is (4'44" - 3'18") = 1'26". This means that
train, running with 90 km/h, takes additional 1'26" to get running speed
of 90 km/h after stop of train (Loss time for stopping). At signal
station, train crossing work (blocking, routing and signalling) needs 1.5
minutes as a general., Therefore, train which is running with 90 km/h,
loses around 3 minutes for train crossing work at signal station. But
this assumption is effective only when all trains are operating punctual-

ly.

If 6 signal stations are installed between JIAC and Jayakarta, average
signal station distance will be 2,8 km. In this case,'running time for
2.8 km distance is 3'30" as in above illustration (Stopping Train II).
Each signal station needs 1.5 minutes for train crossing work. There-

fore, travel time between JTIAC and Jayékaxta will be 33.5 minutes.
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Attached Sheet 2

crossing

-~
— & — ~~ Point

Train

JIAC 7 7

Double Track

Intan} 7 AW y
' /

X VA VXD

Jaya-] \// \\/ \‘ '/ \ fy

karta ! 7 v Y

W
2\ VY, \ 7
Kota /\/ \/\/ Y\/ ’</ X
X 2
N/

Train Diagram on Double Track

Single T k
——0——a-— Bt TPk o

~——— Train Diagram on Single Track

This train diagram is drawn on the supposition that in case of single
track, travel time between JIAC and Jayakarta needs 16 minutes more

than travel time on double track for train crossing. There are 6 train
crossing points, i.e. six signal stations are required. And train
Croéses_at every signal station if track is single. Therefore, delay of
one ‘train affects other trains, not only that it is very difficult to

restore train operation to scheduled train diagram.

Average signal station distance is around 2.8 km. As seen in illustration
of previous page, train cannot accelerate up to 90 km/h with short

distance, Driver should prepare to stop before train reach to 80 km/h.
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7.8 Others -

Along with execution of Master Plan,_number of train is increase and train
operation speed is also increase. To cope with this condition, Mastex
Plan suggested strengthening of train digpatcher for controlling of all
trains in JABOTABEK railway system. Of course, thé Train‘shppld be‘dndér :
thig train dispatcher system to ensure proper train operafiqn and preven-

4

tion of train accident.

.
'

Full function from invested facilities cannot be pulled out without

proper application of facilitdes. For this purpose,.necessary egucakion
is essential. To maintain 3 minutes train headway; evén Witho@t:the :
Train, there are many points which are depending upon fman“: In fﬁis{

5 ot

connection, training of relevant staff is inevitable. . ,

Increase of train density and train speed cause raising up.éf:probability
of accident at level crossing. Level crossing will be "qnmannéd? ye;r
by year and level crossing of Airport line are all;automatiéileﬁel‘créss;
ing. Thus, for prevention of level crossing acéidént,:PR‘fpﬁ ﬁublic is

also inevitable.
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