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I FOREWORD

Ve ére pleased to iﬂfroduce‘oufselves thathﬁe, éé a teamkof'G'memfers
have been sen£ by the Japanese Government at tﬁe reqﬁést of the Indﬁnegian
Government to make an inspection from various %iewpoints fof use of diesel .
railcars; drawing up a list of feasible lines for fheir’opéf&tidn,'feasi—

bility study on those lines, and ®o on in the Indonesian State Railways.

Regarding diesel railcars herein memtioned, it was once taken up as
Project Aid No. F=22 for Rail Buses in conﬁection with one of the project
aids in 1971 for the Indonesian Government from Japan, and an inspection

was already made at its beginning.

However, thereafter, a change was made by the Indonesian Government
on its original project, namely the use of Rail Buses was switched from
on the fecder lines to the truck lines. Hence a new inspection and also

a further one to concrete the project became Nnecessary.

It should, therefore, be understood that diesel railcars are not
for a quite different project, but for the revised project of previous

Rail Buses in connection with the above mentioned project aid in 1971.

From the viewpoints mentioned above, the inspection was carried out,
bearing in mind that it was for one of the economic project aids for

Indonesia under the cooperation of the Japanese Government.
The detailed process of the inspection is as shown in the attached list.

We hereunder state particulars on which we believed an inspection

should be sincerely based;



1.

2.

4.

»

-

ﬂé‘adbptéd'as:%he& éréland'éorfécflj the_déta“availablé'foday.

He alsp obtéine@ as much data as poséible ﬁf\actual'localliqspéc-_
tion éhdné;ryey regar&iﬁg\ﬁat%eré of whidh dﬁt; We undérst;od.hot
available in papers. ’

The inspection carried out ig baéeﬁ_upbn—a‘#iéﬁ of Dieselization
covering fhé entire Java fsléhd, but it does not mean %6 cover
any other disbricts or Islands of Indonesia. Tﬁoﬁgh we tried to -
make an inspection suitable for a }6ngdterﬁ?projeét, the reéﬁit
became that of comparatively short term owing to the limitation
of inspectiong hours and items and also to the difficult& of
obtaining required data. Therefore, it is considered that the
amendment or modification should become necessary within a few
years in accordance with the change of Govermental Policy or
social éircumstances.

Regarding a standard for selection of feasible lines for diesel
railears, we adopted the data such as transportation density,
transportation/%on.Kms., transportation/berson.Kms. etc., most of
which were suggested or provided by the Indonesian Government.

In the procdss of collecting inspection results and of completing
this report; we did not consider at all those which were considered
as national policies or projects 'of the Indonesian Government or
other provincial public organizations such as regional devéloping
project, economical growth project, industrial promotion policy,
social policy, population policy, etc.

Regarding the economic calculation to search after-the suita-

bility of introduction of diesel railcars into certain lines,

it was made from a viewpoini of feasibility only, and any other



conditions.such as that mentioned in Para. 4 above were not

considered.‘

"

6. In connectlon wlth each fea51b1e llne, the rolllng stock de51gn \
regardlng the rolllng stock to be used, and the number of rolllng
stock to be used by each applied line, the_operatlonal dlagram,
rolliﬁg~stock traiéing facilities (including workg@qp and'depot)
and the timg for carrying outimaintenancg and repair, are studied
in considerable details as the working design and working plan
and described in Annex I (Cﬁée stﬁdy on diesel railcar Operation
& Maintenance), but these are presented as only one sxample out
of many. It is, thereforej natural that they are not final,

Concerning these working designs and plans the Indonesian Covern—

ment must carefully establish suitable plans and render the final

decision,

This report is made on the basis of the above~mentioned pdints of view,
therefore, when this project is taken up by the Indonesian Covernment as

ene of its projects, the other factors, if any, should also be concidered

at the time of performance.

We hereby would like to express out sincere gratitude to officials of
the Indonesian Government, especially Mr. Sumpono, Director General of
Ministry of Land communication, Gentlemen of P.N.K.A. and Embassy of Jzpan

in Indonesia who all kindly offered us their full cooperation in carrying

out our ingpection this time.

PR
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II MODERHIZATION OF TRAGTION POWER .
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1. Constltutlonal Betterment of P.N.K.A. :l_ T

In considering theﬂtraﬁspﬁrﬁation?indusééy, asloné of. the
biggest factors which support the ecnnaﬁy’of a~nation,~ﬁhe_trahs—t
poftation fiéld"is to beyattaéhed:wiéﬁ importance. - -

It is Sald that the rallways in Buropean countries and in
U.S.A. and 1n Japan lost th31r prevaous br1111an£ status, and the
problems.of Governmental Subsidy and 1ncrease of fare are being
dicussed; recently it is also reported that_fhe\govgrnmental
subsidy bas been decided to be given to the railways.

This is to show that the railways are going to loose their
monopolistiq status by the increase of Air craft and Automobile
traffic,

In spite of this situation, the reason why nations must adopt
policies to subsidize railways is that its necessity is duly
appreciated for large quantity and long distance transportation.

It may be said that even P.N.K.A. can not stand outside of
this problém.

Therefore, in order to keep the railway industries forever
as a foundation of Indonesian industries, it is inevitably necessary
for the Indonesian Govermment to correctly appreciate the importance
of the future transportation field, and to take fundamental measures
to meet the betterment of constitution of P.N.K.A. for the normali—
zation of railway management. .

For the Railways which must take charge of long~distanae mass-
transportation, carrying-gréat volumé of measuring cargoes and an \

overwhelming number of commutors, and must also bear the huge



assets and thelr malntenance, it-order. to flnd the only way left

for their 1ndependence, 1t is essentlal,to 1mprove the efflclency

of productlon and to reduce the relatlve cost of operatlon._:'

In other ‘words, . the avallable way to establlsh a sﬁable founda-~

tion 1n competition w1th road transport 1s to modernlze the trans—

1

portatlon system, to reduce the cost of tractlon, to 1mprove the

operatlng efflclency of powered railecar, and to modernize and

rationalize management of tranéportation:

When you look @nro railways in Buropean countries, U.S.A. and
Japan, you may be aware th§t d%ese;izatiqn is almost completed in
U.5.A., while in France, Italy, Holland, West Germany and Japan,
dieselization and electrification are in process, which show that
the modernization of iraction power is playing an impoftant role
in the betterment of Railway management.

In the case of British Railways, the management is in a
critical situation. However, as far as the dieselized or elect—
rified sections are concerned, managements are operating in black,
and some sections of them are positively contributing to gaining
profit.

Considering the above-mentioned aspects, it is urgently
necessary to positively promoie the modernization of traction power,
and making this as a backbone, to promote the modernization of
transportation system and finally, to promote the betterment of
constitution of P.N.K.A.

Though we realirp that the preject of introducing diesel
railcars this time is really pertinent, it is. con51dered most
important for P N.K.A. to establish a general long term project,

while looking over the above mentioned respects.



24 Ef}ecth }: ’ '

Th; ﬁost.ﬁistin;uiéhed éffe;téqaf ﬁo&éfnizétién and its
perform;néé of éraction power are an effective use of energy
and 2 better%ent of ﬁanageméﬁf of P.N.K.A.{ bu% regafﬂing1the
later, it is méinly cdﬁsidéfed from the viéwpoint of reducing the
managing costs.

However, attention should be called to the fact that $he
improvement of service quality is surely expected along with the
modernization of transportation system, especially in respect of
passenger transportation, the field of electric car and diesel
railcar is expected to expand in big scale, hence an epoch-making
improvement is expected.

The modernization of traction power is expected to provide
passengers with new type of services, and this in turn will lead
to more passenger, hence resulting in the increase of profit.

At the same time, the present operation plan of trains hauled by
the present traction power car should be replaced with a new
operation plan which is to be made on the basis of market research,
etc. from new points of view.

Our inspection process and analysing method this time are
also based upon the theory herein mentioned.

Regarding the efficiency of energy, needless to say it can
be greatly improved from the 5% in steam locomotives run by coal;
ie.e., in the case of electric operation (supplied by steam power
electric generation) efficiency is approx. 30%, and 20% even in

diesel operation.



1, Henceforward :

1. To promote the modernization of iransportation system
simuitaneoﬁély. .

2. To carry oyt a general rationalizing project in parallel
with the‘moderhization of traction power.

3« To get a satisfactory effect by priority investments.

Fi To make an appropriate plan by re-training and transposition
of staff,.

Se By watching the change of circumstances such as improvement
of technique, to revise long term projects at apgropriaie
time, to keep the project constahtly developing in the best
conditions,.
It will become one of the important pléns for P.N.K.A. how

to incorporate the modernization of traction power into a long term

general plan in the future.



IIT Diesel Railcar Train

l. Effect of Diesel-Railcar—ization

In regards to the dieselizing plan of non-electrified railway

sections, it will be necessary to make studies separately for

diesel locomotives and diesel railcars, taking into consideration

the railway section, irain composition, train schedule, gtc., based

on the transportation demand and transportation form.

Generally, by dieselization, not only can a sharp curtailment

be made in personnel expenses, power expenses and repairing expenses

but also improvements in Services to passengers can be made through

the rationalization of power utilization and rolling stock mainte—

nance as well as through the adoption of a oneman crew operation

of the traction power.

(1).

(2).

(3).

The effects of diesel railcar usage are as follows:

In case of a railway section where the transportation demand
produces a stepped difference, usage efficiency of rolling
stocks can be promoted by efficiently employing the advantage
to partition and to tombine, which is the meritorious
characteristic of the diesel railcar.

In case of a transportation form which branches into many
lines from a single line, since the transfer points for
customers can be minimized by partition and annexation of the
diesel railcar into a number matching the tranaportation
demand, services can be promoted,

In comparison with steam and diesel locomotives, speed up

is possible on non—electrified railway éections.



(4).

In comparison with locomotives, the axle load is lighter,

s0 the track maintenance fee proves to be cheaper.

(5). Since it is possible to perform passenger transports in small

units, frequent services can be provided.

However, when comparing electrification with dieselization,

it necessarily cannot be said thet dieselization is more advantage—

ous,

s0 a comparative study has been made on both (In accordance

with the actual results of the Japanese National

Railways for 1970) and their results are as follows:

(1).

(2).

Rolling stock expenses
The rolling stock expenses for each limited express train
with an equal number of vehicle composition is about 54.4% of
that of the diesel railcar (181 type, 65 type) for the elect-—
ric train (113 type, 103 type) and shows that it is much
cheaper for the electric train.
Notej 113 type: DC electric $rain, suburban type

103 type: DL electric train, commuting type

Kiha 65 type: Diesel railcar train, express type

Kiha 181 type: Diesel railcar train,limited expfess {type
Facility expenses
The facility expenses for double track electrification is
about 1.8 times that of sigle track electrification and
moreover, in case of dieselization refueling facilities, efc.,
become necessary, but their cost of construction only amounts
to about 20% of the facility expénses for electrifying a

single irack line.



(3). Power cost -
When the power cost per traffic volume for eleciric cars and
diesel railcars and indicated by an exponent, with that of
the electric car as 100, it will become about 146 for a diesel
railcar train, and about 130 for a diesel locomotive, versus
and electric locomotive.

{4). Rolling Stock maintenance expenses
When the rolling stock maintenance expenses per kilometer for
an electric train is indicated by an exponent of 100, it will
be about 200 for a diesel railcar.

(5). Usage efficiency
Usage efficiency will vary according %o the usage condition
and usage railway section, however, it is about the same (450
kms/ber car) for both the electric and diesel railcar. In
addition, that of the diesel railecar is higher and about 2
times that of a diesel locomotive. In concluding the above,
electrification will be more advanbtageous on a rilway section

where the traffic volume is great.

2. Operation of diesel railcars

Each diesel railcar is provided with its own engine, trans-
mission, reverser and braking system, so not only can a maltiple
unit control on several diesel railcars be made at one place but
also since partition and annexation is facilitated, and mobility
can be demonstrated. However, from the point that electricity,
water and oil are used for power generation, matters which must

be observed in operational handling are greatetr in comparison with



other types of vehicles. Those matters to which special attention

must be provided in operational handling in comparison with other

types of vehicles, will be as follows:

1-

3

Since diesel railcars use oil as the power source and z great
amount of oil is also used in the power transmission system,
etc., special attention must be given to emittion smokes and
offensive smells origination in the underfloor vicinity during
operation so the train fires will no%t occur.

Since it can be considered that conditions will occur where
the engine will be overheated and stopped by temperature rise
due to shortage of engine cooling water, etc., so it will
become necessary to sultably supply water at furn-back points,
etc.

Since it is customary that the number of driving wheels of a
diesel railcar is structurally small against the entire number
of axles of a train, when the adhesion coefficient is small
depending upon weather and rail conditions, idling occurs in
case the train resistance is large as in starting and ascend-
ing, and not only does operation become impossible but it
becomes a cause for damaging the vehicles. Therefore,
particular considerations become necessary in the provision
of a sanding device and in operational handling.

When high notch operation is continued in case of operation
on a2 continuous sharp gradient railway section, a rise in the
temperature of the engine cooling water is often incurred

and may lead to operational impossibility due to the engine

being placed in a stopped conditione. Therefore, when



operation on such a railway séction, it becomes necessary to
suitably control the continuous high notch operation.
Each pilot lamp positioned in front of the operator's seat
notifies any abnormality on the vehicles to the driver
during operations, so constant attention should be placed on
these pilot lamps for immediately grasping the existence of
any abnormality. In addition, it is necessary to pay atten—
tion to any abnormal noise that may originate under the floor.
Attentions during operation preparations
Prior to starting the operation, in orser to check whether or
not fuel oil and engine cooling water are loaded and whether
or not the engine, transmission, reverser, etc., are normally
working, handle the equipment at the driver's stand (Master
control handle, reverser handle, speed change handle, etc.) and
together with checking that the pilot lamps (Engine, reverser,
transmission, direct coupling, etc.) are normally 1it, check
the accumulating condition of the main reservoir pressure by a
pressure gauge and, at the same time, check the brake action.
Furthermore, check the conditions of the steam whistle, buzzer,
lamp system, etc.
Attentions during operation commencement
(1). Transfer the reverser handle to "Forward" position and
check whether or not the pilot lamp is 1it.
Then, move the transmission handle to "I'ransmission™
position.
(2). After checking that the doors of each vahicle are closed,

release the brake by the starting signal from the con-—



8.

(3)-

ductor or others and insert the master control handle.
In this case, confirm that the transmission pilot lamp --
is 1it and accelerate the speed. Sudden accelerations,
however, should be avoided.

When operation is commenced from a place where the
gradient is steep, loosen the brake after raising the

noch suitably so as to avoid rolling.

Attentions during operation

(1).

(2).

(3).

The change-over from speed change to direct coupling is
performed when a fixed speed is attained after the opera-—
tion is started, so that the engine rotation and the
propeller shaft rotation balance (Change over speed will
differ according to the whedl diameter).

Change~over from direct coupling to speed change. When
transferring from direct coupling operation to speed

change operation, return the master control handle to "1—?"
notch when a fixed speed is attained, (The speed when chenge—
over is made from speed change to direct coupling) and move
the transmission handle to "Transmission" position and
after checking that the transmission pilot lamp is 1it,
place it at an optional notch.

Handling when transferring from powered operation to coast-
ing. When transferring from powered operation be coasting,
after placing the master conirol handle to notch ",

return it to "OFFM notch and after confirming that the
neutral pilot lamp is 1lit, move the transmission handle

to "Neutral" position.

"



(4). Handling when transferring from coasting to powered
operation. When transferring from coasting to powered
operation, move the transmission handle from "Neutral"
to "Transmission" Position when a fixed speed is attained
(The speed when changed-over from speed change to direct
coupling) and after checking that the transmission pilot
lamp lits, place it at an optional notch. When trans-
ferring from coasting to powered operation, position the
transmission handle at "Transmission" and place the master
control handle at notch "1" and after confirming that the
transmission pilot lamp is 1it, raise the notch suitably
according to the speed at that time and while raising the
engine revolution, place at "Direct coupling" position,
and move to an optional notch after checking that the direct

coupling pilot lamp is 1it.

3. Inspections and repzirs of Diesel railcars

The mein points which we must consider in performing rolling
stock inspection are to "Minimize troubles" and "Elevate the usage
efficiency of rolling stocks". It is wise to perform an inspection
which matches the transportation system in accordance with this
principle and upon adopting a dependable theory in rolling stock
maintenance and analyzing the data on the troubles and repair
conditions for each vehicle part, inspections should be performed
at a proper time under a proper method. In other words, it is

essential that a dependable management is performed. In addition,

for elevating the usage efficiency of réiling stocks, it is



necessary that the suspension time of rolling stocks be minimized
as much as possible. For this purpose, cases where certain types
of inspections must be compléted during the interval between
shuttle services will become necessary.

Presently, diesel railcars can he generally classified into
3 types of vehicles according to their applications, the hydraulic
system limited express type, the hydranlic system express type and
the hydraulic system ordinary type. For pericdically inspecting
the abrasion and deterioration conditions of these vehicles, they
have been divided into groups of about 5 stages, from new model
diesel railcars centered around limited express and express vehicles
to ordinary old type diesel railcars for local uese, mainly from the
standpoint of vehicle structure, and an inspection set up matching
each of these groups has been established. This is the actual
situation which exists in countries which possess many diesel rail
cars. Among these periodical inspections, there are the following
inspections.

Overall inspections and principal part inspections performed

at the maintenance work shop, alternation inspections

performed at stationing sections and operational inspections

accompanyingly performed on dynamic conditions subh as
acceleration, reduction, vibration, eic., during operation
of the diesel railcar and on the overall actions and

functions of each eguipment and the performance inspection

which decides the periodicity and inspection contents
upon taling into consideration the condition of running

stores such as brake block, etc., due to various condi-

- 18 -



tions such as usage railway sections vehicle type, etc.,
0il amount of various parts such as engine lubrication
oil and elongation of piston stroke of the brake cylinder
and which is performed at the optimum period and place
upon considering the vehicle application aspect.

The alternation inspection is one which performs inspection
in intact state on the conditions, actions and performances on the
engine, engine auxiliary devicgs, power itransmission system, control
system, running equipment, brake equipment, coupling device, recep-
tion facilities within vehicles, etc., and also on the insulation
resistance of electrical parts under a prescribed cycle in accordance
with the usage condition of the diesel railcar and also is an inspec-
tion which adds necessary items for performing inspections on
specific main parts.

The principal part inspection executed at the maintenance work
shop is an inspection where detailed inspections are performed on the
engine, engine accessory equipment, power transmission systom,
electric system, control system, running system, brake equipment
gauges, coupling device, etc., upon removing or dismantling these
principal parts.

The overall inspection makes a general inspection on detailed
parts upon dismantling each portion.

Besides the above, contingent inspection which is oezasionally

performed when required such as in the case of vehicle trouble, etc.,
1s performed either at the stationed section or at the work shop
according to the degree of the trouble,

After completing principal part inspection and overall inspec-



tion, a trial run is performed by using‘the main line or a designated
yard track and a functional confirmation is performed on the engine
operation condition, the condition and the degree of output, viﬁfa;
tion and oscillation of the driving part, the function of the
control system, the actions of the brake equipment, temperature
rise of principal parts, etc. Inspection is completed upon com—
pleting this functional confirmation. In all inspections, equip-
ment which become causes to fail-out troubles, that is, troubles
where derailment or no-brake conditions originate, for example, on
a portion of the bogie driving system and the brake equipment, it
1s necessary that scrupulous inspection be made in these places as
care-requiring position. The Diesel railcar periodical inspection

performed by the Japanese National Railways is as shown in Table 1.

- 20 -



Table 1 - Diesel railcar periodical inspection

Vehicle Period
Group 813?81f1- Alternation | Alternation Principal | overall
cation inspection inspection Part inspec—
(1) (B) inspection| tion
A Limited ex— .
Press new
vehicle, Within 60 Within 12 Within 24 | Within 48
Those that days and months months th
have com— 30,000km and and mog 8
pleted ne- 125,000km | 250,000km ago 000K
cessary re-— 200,
modelling
among B.C.
and D groups
B Initial period | Within 60 Within 9 Within 18 | Within 36
wvehicle of days and months and months and | months
limited 30,000km 108,000km 216,000km | and
exXpress 432 ,000km
¢ Express type Within 60 Within 9 Within 18 | Within 36
vehicle days and months and months months
30,000km 9% ,000km and and
192,000km | 384,000km
¢ Ordinary Within 60 Within 9 Within 18 | Within 36
type days and months and months months
vehicle 30,000km 78 ,600km and and
156,000km | 312,000km
B Initiel period | Within 60 Within &6 Within 12 | Within 24
vehicle of days and months and months months and|
ordinary type 20, 000km 78,000kn and 312,000km
vehicle 156 ,000km
(Note): Among alternation inspections, alternation inspection (B) is one
undertaken by adding necessary matters on specific principal parts
and alternation inspection (A) refers to alternation inspection
other than those for alternation inspection (B).
4. Fundamental Usage of diesel railears

(1) Usage of diesel

railcars can roughly be classified into the
following four: .

i) To be operated as High Speed Superior diesel railear train;

Utilizing characteristics of high speed operation of diesel



railcar, high speed superior diesel railcar traiﬂ, operated
between main cities as mainly faster than semi-express and
between main city and tourist resort, should more frequent—
ly be operated. Eventually, services to the passenger
and income will aggressively be promoted. Increase of
number of trains.

ii) Replacement for steam locomotive train in branch line:
To decrease operational costs and to rationlize the manage-
ment, hy means of replacing sbteam locomotive train with
dresel railcar. This replacement should mainly be done
for the purpose of rationalization of the management of
branch lines. Of course, the combination of the increase
of number of trains and replacement can simultaneously be
executed. Moreover, it can be adopted for the lines
which have been operated with diesel railcars for the
purpose of the above.

iii) Reinforcement:
To reinforce transportation capacity following increase of
traffic. Mainly for relief of high speed superior train
which is suffering from heavy traffic.-Reinforcement.

iv) Re-newal:
To renew the old diesel railcar. It should be minimized
except for supplementing abolished cars whose conditions
are quite bhad,

(2) Superior diesel railcar traing

Diesel railcars are suitable for high speed operations,



(3)

achieving and nimble and faster operations.

No smoke, modern and fashionable design, conveniently-

equipped interior and high speed will naturally be welcomed

by the passengers. Diesel railcars can be freely operated
on any lines, it is not necessary to interchange locometives
and to supply coal and water on the way, and the number of
trains can easily be increased or decreased, according to the
meeds of traffic and routing, which can not be done by the
locomotive trazin and coaches. The efficiency of diesel
railcar 1s remarkably high in comparison with that of the
conventional ones.

Promotion of Introduction of diesel railcar:

%} To decide the priority of introduction of diesel rail car,
decrease of cost and expenses as well as profitability
must be considered. In this case, particular conditions
of the lines in question, such as traffic requirements,
relations between cities, ratio of commuters and rela-
tions with the other transport facilites should carefully
be studied.

ii) The efficiency of the supplemental diesel railcars which
are added to meet the increase of commuter passengers, is
usually guite low. The counter-measures for thg above
should be considered.

iii) The priorit& should be given to the lines beiween non-—
electrified cities and/or the lines between these cities

and tourist resorts bécause these diesel railcars will be



able to enjoy high efficiency and profitability, due to
the development of advanced specifications and mobility

of diesel railcars.



V. Feasibilily Evaluation of Piesel-Railcar—ization

1. Outline of passenger transportation

An outline of passenger transportation along the considered

sections is shown in Figure (21) -~ (27) and Table (21).

(1)

(2)

The following facts should specially be mentioned.

The competition beitween railway and highway bus is consider-
ably server everywhere. Bspecially, between Djakarta and
Bogor, Djakarta and Tjirebon, Semarang and Jogjakarta, Surabaja
and Malang, the competition is very keen. In many cases,
railway loses in the competition not because of i%ts ¥transport
conditions, but because of its shortage of capacity.

In the vicinity of Djakarta, the highway traffic is so dense
that, in peak hour, the vehicle speed drops down to 10 - 20
Km/h- But the widening of the highways is almost impossible.

Therefore, the congestion should be reduced by railway.

(3) ¥ore than 30% of the railway passengers do not pay their

4)

charges. Trains are often considerably late.

The passenger fares of both railway and highway bus are rather
flexible according to the situation of competition. Because
of these facts, it is very difficult to clarify the conditiocns
of passenger transportation.

The growth of passenger traffic is not so large, and is
estimated generally at about 3% per years.

We selected the 10 following lines for the introduction of

diesel railcars taking into account the railway traffic volume,

motor—car traffic volume, urban population, and whether the



railway line passed through important local cities.

1. Djakarta — Tjirebon

2.- " - Bandlmg
3. " ~ Bogor
4. n — Merak

5e Surabaja - Malang

6. w Banjuwangi

Te " - Madiun

8. BSemarang — Surabaja

9. " Tegal

10. " - Jogjakarta

The results of various calculations on these 10 lines are

shown in Table {21), (22), and(24) below.

2, FEvaluation and assumptions

The elements for evaluation are shown in Table (22), (23) and
(24). These elements are nothing but a small parts of many
elements 10 be considered in the evaluation of railway project.

These elements are estimated on the following assumptions.

(1) PHKA could collect perfectly the charge of Rp. 1.5 per
passenger-Km of the diesel reailcars.

(2) Induced traffic is not considered in this study, but, as a matter
of fact, the volume of induced traffic would not be so small as
to be neglected.

{3) It is possible to organize a diagram which assures the average

riding efficiency of T0%.



(4) The track can maintain the running distance shown in Table (23).
{(VKU).
(5) Cost increase in track maintenance and general administration

is so0 small as to be neglected.
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Fig. (21) Population Along Considered Sections
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Fig.. (22) Highway Bus Troffic in 1968
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Fig. (23) Highway Bus Troffic in 1968
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Fig. (24) Highway Bus Traffic in 1968
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Fig. (25) Railway Passenger Traffic
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Fig. (26) Railway Passenger Traffic in 1970
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Fig.
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(27) Railway Passenger Traffic in 1970
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Table (21) Conditions of Passenger Transportation

Jli!lflffflrmpmamsmllillli: Distance (Km) Hour Charge (Rps)
Explanation Railway Highway | Railway Highway | Railway Highway
(unlimiteé | bus (unlimited |. Bus
economy ) econonmy )

Section .

Djakarta - Tjirebon 219 235 5.0 5.0 310 268
Djakarta — Bandung 170 160 4.0 4.0 250 250
Djakarta - Bogor 54 55 0.7 1.25 60 90
‘Djakarta — Merak 152 95 4.0 3.0 19C 150
Surabaja — Malang g6 93 1.67 2,5 150 150
‘Surabaja — Banjuwangi 265 290 7.8 8.0 360 450
Surabaja — Madiua 176 180 3.3 4.0 200 300
Semarang — Surabaja 281 388 5.5 7.0 360 580
Semarang - Tegal 148 166 4.0 3.5 190 300
Semarang - Jogjakarta 167 118 3.5 3.5 250 150
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3.

What is immediately clear from Tables (22) and (24) is that
in Table (24) the Djakarta - Merak line indicates a slightly
inferior figure, dropping below 1 when the cost benefit ratio
at discount rate is 0.15. In other lines, however, the value
exceeds 1, demonsirating that they are all reasible lines.

Even in the case of Djakarta — Merak line, in Table (22) when
the maximum possible number of diesel railcars at discount

rate is 0.20, a two-car operation is possible, so it can not be
said to be always unfeasible. It is all the more so, since
we have not considered the induced traffic in this case.

Regarding the contents and methods of calculation of Tables
(22}, (23) and (24), we are going to explain about them in

Chapter 3.

Procedure of Estimation

(1) Possible number of diesel railcars.
The possible number of diesel railcars in each section is

obtained from the following equation.

K
DC: ""‘-"“"'PTC"——— socssveBEs e (201)
where
K : maximum possible invesiment

PDC : Price of one diesel railcar.

The price of diesel railcar rises year after year.
@¥50,000,000.~ (Rp. 62,000,000.-) is the estimated price
as one in 1974, but subject to shipment at Japan by

March of 1974.



(2) Maximum' possible investmsnt.
The maximum possible investment of each section is obtained

from the following equation.

M5

K =

E Lt §)§ v P eeerennees (202)

~
LA

where
K : Maximum possible invesiment
n : Period (years) of evaluation ( n = 25 )
r : Gfowth rate per year of the diesel railcars profit
(r=0.03)
i ¢ Discount rate
p : The first yéar profit of the diesel railcars.
i) Period of evaluation
For the period of evaluation, we adopted 25 years.
This is rather too long as compared with other ordinany
cases. But to compute the maximum possible 1nvégtgeht,
the pericd of evaluation must be equal %o the life periad
of a considered equipment. And, the life period of diesel

railear is 25 years.

ii) Growth rate of the diesel railcars profit.
The growth rate of the diesel railcars profit is nothing
but the growth rate of passenger traffic. In Indonesia,
there are no data useful for esﬁimaiion of the growth
rate of passenger traffic. But the growth rate of

ropulation in Indonesia ig known as 2.1% in general.



Therefofé, the round figure of 3% is herein adopted as
the growth rate.
iii) Discount rate.

Theoretically, the discount rate is equal to the interest
rate of the loan available, i.e. 3% in this case.
But, in recent years, to evaluate projects severely,
hypothetical high discount rate, e.g. 15% or 20%, is
often reguired for economic feasibility. Therefore,
the maximum possible investment is herein computed at
the discount rate of 3%, 8%, 15% and 20% respectively.

(3) First year profit.

The first year profit is computed as follows.

P=PDie PU 4ecosesanncocosnnas (203)

PDR. FRP

PU = FR - €D —~_ 5 geecacanse (204)
where
P ¢t first year profit
FD : first year passenger-Kms of the diesel railcars.
FR ¢ passenger fare per Km of the diesel railears

.
1
F

( FR = Rp. 1.5 )

CD t operational and maintenance expenses per passenger—
Km in diesel railcar transportation ( CD = Rp. 0.3 )

FDR : diverted passenger-XKms from present trains

PO : profit per passenger-Km of diégql cars

FRP : passenger farc per Km of present trgins

( FRP = Rp. 1.1 )



In equétioﬁn(204) PDR. FRP means the railway revenue reduction

caused b; tﬁe diesel railcars.

i) Passenger fare of the diesel railcar.
For the estimation of diversion traffic and fevenue of
the diesel railcars, the fare level is the most important
matter. In this study, Rp. 1.5 is assumed as the fare
per passenger-Km of the diesel railcars, because, in the
representative section from Djakarta to Bandung, the
fare of unlimited economy is Rpé. 250 for the distance
of 170 Kms, i.e. Rp. 1.5 per Km.

ii) Operational and maintenance cost.
Between Djakarta and Tjirebon, the operational and
maintenance cost of the hypothetical annual diesel rail-

car traffic of 1,572,420 car-Kms is estimated as Rps.

40,634,836 { shown in pmmex 1 repairing and operation

cost ) Therefore the cost per car-Km is
_ 40,634,836 )
cost per car-Km = -_Tf§7§f220 = Rps. 26

Rps.26

and, the cost per passenger-Xm = capmoity X sffiaioncy

Rps. 26
120 x 0,7 .

= Rps.0.3

Thus the figure of Rps. 0.3 is adopted asQ%he maintenance

n

and operating cost per pass—¥m ( CD in equation,(204) )
(4) Traffic diversion ‘

The traffic of the diesel railcars is obtained from following

.
S

equations.

39
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FD = PDW + PDR  avecvenceosass ( 205 )

where
FD :+ first year passenger-Kms of the diesel railcars
FIR divérted pass.-Kms from pfesent trains

PDH : diverted pass.-Kms from highway buses.

PD"":PW-HD Sp s ssEaverOPBOED RN (206 )
Where
PH : pass.-Kms in highway buses

PD : diversion rate from highway buses (RD = 0.09)

PDR=PR-RIE Ss s s s rOoRNO b RES (207 )
where
PR : pass.—-Kms in present trains

ROR : rate of diversion from present trains (PDR = 0.07)

RD = (“‘ F{x) AX secoeceass { 208 )
L

where
f(x) % probability density function of time evaluation
value
L : lower limit of the time evaluation value necessary
for diversion from highway bus to diesel railcar

(L = Rps. 62)

A F
L: _—Z’_-r‘i"_— IR RN NN R NN (209)

where

AT : difference between bus passenger fare and diesel

railcar passenger fare {AF = Rps. 0.25)



AT ¢ @differencéd between bus trip hours and diesel railcar

trip hours (AT = 0.004 hours)

AF:FR"FW S0P R R RSN IR RBPT RS (210)
where
FR : passenger fare per Xm of diesel railcar.

FW : passenger fare per Km of highway bus

AT:SW—SR Aasse e rarssadn (210.1)
where
SW : trip hours by bus

SR : trip hours by diesel railcar.

1 1 2
£(x) = e . (log x =4 )2 «ue (211)
x.4 12% e~ 7252 #
4t standard deviation of logrx

& T average of log x

2
= \flog ( = +1 ) heresosss (212)
M

G~

where
8 : standard deviation of time evaluation value
( 8 = Rps. 34)

M : average of time evaluation value ( M = Rps. 43 )
2
},l = log M —"""""é"""‘" erscacsesEsasnEnan bl (212-1)

RIR = S;: F(%)0dX  senesvanesssossacroscrse (gls)

where )

IR : lower limit of time evaluation value necessary for

diversion from present train to diesel railecar



. {IR = Rps. 68)

A FR
IR = A TR
where

INFR

ceressancearaaess {214)

difference between present train passenger

fare and diesel railcar passenger fare

(FR = Rp. 0.4)

ANTR :

and diesel railcar trip hours.(TR = 0.006 hours)

/\ FR = FR - FRP

where

cesscsoassessnss (215)

difference between present train trip hours

FRP : passenger fare per Km of present trains

(FRP = Rps. 1.1)

Conditions of passenger transportation.

To estimate the diversion rate, the conditions of

Passenger transportation are supposed as follows.

diesel highway present
railcar bus train
Passenger fare (FR) (FW) (FRP)
per Km Rps.1.5 1.25 1.1
Hours per Km (SRr) (sW) (SER)
0.025 0.029 |0.031"
(40 Km/n) (35h1§m/ 32 Km/h)
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FR - 3

13 :
FRP :
SR, SHW

The ‘Djakarta — Bandung section is considered as
representative. . In this section, the)fare of
unlimited economy class is Rps. 250 fpy the dis-
tanée of 170 ng. " Therefore, the fare per Km
is Rp. 1.5 |

In Wegt Jawa, where the traffic is the densest,
the prevailing bus passenger fare is Rp. 1.25
per Km.

About 30% of railway passengers 8o not pay far;.
Therefore, Bp 1.5 x 0.7 = Rp. 1.1

This figure may be too large. According to the
P.N.K.A. statistics, the revenue per pass.-Km is
only Rp. 0.6 in 1970.

AND SRR:

These figures include the waiting time and the

stopping en route.

ii) ‘Pime evaluation.

The S in equation (212) was estimated as follows.

M= MJ. -—%}———
MJ : average value of one hour of passengers in
Japan. ( MJ = $1.08 in 1967)
YI : income per capita in Indonesia
YJ : income per capita in Japan.
and -
T -~ - 01 (196D)

Therefore, M = Rps. 43



As to the 8 in equafion (12), .

e 8T
S = M.: "'_"_MJ. = RP_S. 34

ST : standard deviation of time evaluation value

in Japsn (ST = $0.8)

The growth rate of the income per capita in Indenesia is
only O.Q% per year. In this study, therefore, the shift of
the probability density function in equation {211) was

neglected.

iii) Basic Traffic.
Basic traffic (FR' and PW' in Table (22) ) ig obitained 7
from a next equation.
PR!' = ADPT. XMu 365 seccessassosnascss (215)
ADPT : average daily passenger traffic of the railway
section (see Figure (25, (26)-and (27) )
KM : distance of the section.
PW' = ADBTe XM. AP+ 365 eevsocsscacae {216)
ADBT : average daily bus traffic of the highway
section (see Fig. (22), (23) and (24) )
AP : average passengers on a bus
(AP = 40 passengers).
(5) Internal rate of return.

Internal rate of return is obtained from the next equation.

N1+ 1)y PDR. FRP <

_g.:.] T+ i)y « . (R~ —5——)
L o (VK.CVK) + NV o PDC vuvsae. (217)
y.—_}_ﬁ-!-—i)-? -t ‘



NV-':‘}K".'365 ‘:"_VKi] -‘OIQ..ll..I...'i.ll-Il (21&)

where

r

-

see equation (202)

n n

BD

see equation (203) and (204)
FR " n

FDR

VK : vehicle-Kms of diesel railcars hypothetically
introduced.

CVK

..

operational and maintenance cost per car—Xm.
NV ¢ number of diesel railcars hypothetically introdused.

FDC see equation (201)

VKU : possible running distance per car per day by tenta—
tive diagram which is shown in ANNEX - I (Case Study

of Diesel Railcar Operation and Maintenance)



V. Rolling Stocks N

1. Fundamental design.

(1)

The investigation about the following items for the purpose

of finding the most desirable diesel railcar design for

Indonesian State Railways was-éxecuted by a Japanese Survey

(2)

(3)

Team. Before the survey trip, preliminary discussion had
been held at Bandung with P.N.X.A. technical engineers about
the diesel railcars construction.
a. Railway track condition
b. Maintenance facility of Workshop, Depot and Station.
ce Climatic condition.
de Actual riding condition.
From the result of our investigation, fundamental design of
diesel railcar shall be as follows:
a« 11 ton axle load, suitable for commuter service and inter—
city service.
be To give the comfortable riding quality,
Ccs To minimize the maintenance cost.
d. To enable an easy procurement of spare parts.
From the above mentioned fundamental design policy, the special
feature of diesel railcars shall be as follows:
i)  Material: To use standafd parts as much as possible for
easy procurement of spare parts.
JRS & JIS Standard or equivalent are recommended.
ii} Principal Dimension:
Car body length 20,000 mm

" width - 2,990 mm



. Car body héight

3,600 mm

Bogie center distance . 14,000 mm
Wheel base 2,200 mm
Wheel\diameter TT4_mm
Floor height (about) 1,100 mm
Coupler height ) K T75 mm j ig $$
Axle load 11l tons
Maximum speed at 0 / 90 Xm/h
Maximum speed at 14 / 40 - 50 Km/h
Minimum curve radius 100 m
Passenger capacity

seating 80

standing 40 Total 120
Loading capacity (about 10 tons

Fuel capacity
iii) Car body

Underframe «seesececess

Super structure seeeses

Insulation ssscansnng

Interior panelling seeas

DOOI‘S (AR ERENENEEERENER]

550 litres.

Anticorrosive steel plate of

JRS Standard is recommended.
Ordinary steel plate is to he
used. It is advised that
Stainless steel is worthy to

be studied for outside sheathing.
Fire prdof material is to be used.
Aluminium bage plastic decora—
tive plate iz to be used.

Steel plete doors are to be

provided.



iv)

vi)

vii)

Foot step sseesvecsees Three stages of foot step are to
be provided for passengers con— -
venience.

YWindows eeressssesvss oimple construction of window is
recommended for an easy main-—
tenance.

Interior eguipment

Passenger compartment.. The seat cushion and back are to
be made of hardened plastic plate
or other suitable material.

Toilet room eecseaseses Toilet room is to be provided
for passengers' convenience.

Draw and buffer gear.

The coach shall be provided with bottom operated automatic

couplers with knuckle contour AAR 10A. The draft gear

capacity shall be of 30 tons.

Bogie

To give a good riding quality, swing-link type of hogie

is recommended.

Braking egquipment.

Diaphragm-operated type equipment is recommended to give

the maintenance free service.

Detail descriptiops are as follows;

a« Westinghouse type automatic electro-magnetic air brake

equipment is to be used.

be The continuoug, graduated air'brake is to be applied

to each car.



c. The brake pipe pressure will be 5 Kg/cma, aﬁd the train
pipe will be 1" size pipe o be used.

d. Air compressor: An engine-driven compressor will be
provided at each engine, and a synchronizing circuit
for each compressor is to be prepared.

e« Brake Valve: One brake valve for each car
(single cab station.)

f, Control valve: Triple-pressure, diaphragm-operated
type control valve will be used.

especially, for maintenance free services,
easy repairs and long term services.

g. Brake cylinder: To be mounted on each bogie.

viii)} Electrical equipment

110 volt system for lighting shall be used for easy
procurement of a lamp bulb in Indonesia, Alkaline type
battery will be used for easy maintenance.

Fluorescent light fitting will be provided for passengers'
TOCM.

Power and transmission

The diesel engine shall be of well-known make, having
long experience in railway field.

DMHLTH series of JNR standard or eguivalent is rgcomménded.
According to the calculation of balancing speed at actual
service line, minimum 180 PS output at continucus rating
is to be required.

Simple driving system of radiator fan is recommended

from a viewpoint of an easy maintenance.



2, Cost
Cost of diesel railcar in 1974: €¥50,000,000.-(=Rps.62,000,000,-)
Cost of diesel railcar is estimated under following conditions —
Description of diesel railcar (Cost Estimation)
1. Type and Train composition .... All motor cars with driving cab;
generally two cars MC and MC.
2. Number to be purchased ...cessss 12 cars.
3. Service operation sssesscscenss Commuter and inter-city service.
4. Climatic conditions eevassesecsc Maxe 35o C temperature.
" 90%  humidity
" 500 m altitude
5. General specification.
(1) Rolling Stock gaUge sesesecs PoN.K.d. Drawings.
(2) Track GAUEE escecceccecasanne 1,067 mm
(3) Min. Radius of Curvature «.. 100 m
(4) Max. Gradient evecesessecose 21 4
(5) Axle 108d eevesecnconnssnnas 11 tons
(6) Wheel diameter seeeeossecses 774 mm
(7) Max. speed seevsrrensoncncne 90 Km/h
(8) Speed at gradient eeseeesse. 40 Km/h at 14 /
(refer to attached drawing)
(9) Passenger capacity eeeeeece 80 seating
40 standing
(10) Tare welght vevvecoccseersen 34 tons
(11) Length of car DOAY eeessse.s20,000 mm
(12) Width of car body esesccescs 2,990 mm

(13) Floor height eseesessaessese 1,180 mm
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Te

(14) Roof height

L I B I N NN N ]

(15) Coupler's height ecesessese

General'layout
(1) Drawing B I BB BN B BN B IR RN I N Y

(2) Driving control cab eeeeses

(3) Toilet room

TS D oo nessBER

(4) Gangl‘:ay o0 2de o0 BSIOODEsA
General construction of hody

(1) Underframe sesssscsvenssengy

(2) Car body shell

LR R RN NN NN ]

(3) FLOOT eveevevncncenncanansa

(4) Insulation eeesosvevesensse

(5) Interior panel eeeecscerane

(6) Seat #8e0eocscssatovscencatbs

3,600 mm

+ 10 mm

715 15 mm

To be provided at one end at
right side.

To be provided-at one end.
Toc be provided at both ends

with rubber bellows.

85-41 and anticorrosive steel plate.

l.6mm SPHC at outside sheathing,

and 1l.2mm SPHC at roof.

. 1.2mm thick 13mm high keystone

plate.

15mm thick water proof wooden
plate.

3mm vinyl covering sheet

25mm thick glassfiber in each
inside of keystone plate,4Omm
thick glass fibre and wire net at
under side of the keystone plate
above the engine.

l.6mm thick plastic coated
alumminium platq.

For passenger: - fixed cross type.

-



Seat frame is to be of alumminium.
. Seat cushion and back are to be
made of hardended plastic plate.
(7) Doors weivinvenevnereeese Al doors are 4o be of light
weight construction made of 1.6mm
steel plate.
(a) Side entrance s..seeee Two double hinged-type
(b) Cangway vevevvenuesses The gangway door is to be of
hinged type at driver's end and
sliding type at tail end.
(c) Partition «ieesseesos.. Hinged type
(A) Drivers veveseceeesses Hinged type
(e) Lavatory svecccsceesss Hinged type
(8) Foot SteP weeeceencasssees To be provided at each side
entrance inside the car.
The steps consist of three stages.
(9) Vestibule bellows seeveses The end walls of the coach ig to bhe
provided with gangway plate and
rubber bellows.
(10) WindoWs seveveeseeesensses To consist of a fixed underpart
and an upperpart to open upwards
(sliding type); The windows to be
prqvidgd with‘Smm thick anti-sunglass.
(11) Parcel Rack eveeecevesvons Plastic cogtiﬁg-bipe is to be pro-
vidgd‘along whole length of side wall.
(12) Hand SEPUD evsvavssccncnne Hangigg type for side enirance, grip

type for each cross seat.



8. Coupler and Draft gear.

(1) Coupler asecescsessesess Automatic coupler with knuckle
contour AAR 10A is to be provided
at both ends. Height of knuckle
is to be made as 280mm.

(2) Draft gear eesecessccess 30 tons rubber type draft gear is
to be provided.

9. Bogle seseensecscscescssraes 4 wheels, and all welded construction.
Wheel is of so0lid retyrable dise of
TT4mm dia. Swing hanger type of
bolster. Sanding device and brake
cylinder are to be mounted onto the
bogie frame. Clasp brake
system is to be provided.

10. Brake equipment

(1) Brake system .....c..... A4S mentioned in chapter 1.

(2) Air cOMPreSSOr «.sv...see Engine driven compressor is to be
provided.

(3) Brake cylinder ssees.... Mounted on each bogie

(4) Slack adjuster eecese... MNounted on each boéleg

(5) Brake rigging cecessee.es TO be arranged to apply egual
pressure to‘the brake bleck

(6) Emergency brake se.es... To be provided at suitable position.

(7) Hand brake eesseessessss To apply the brake on the bogie
under the driver's cab.

1l. Electrical equipment

(1) Charging generator sess. 110 volt D.C. output 2.5 KW engine



(2) Ba‘b’tery ssosase it BOREN

(3) Lighting seasrcrecoscseabe

(4) Wiring dpoarscsvoROREVO

(5) Inter car coupler seseee

(6) Distribution panel ..ses

12. Ventilation

(1) Fans I ENEIENNNNNEERENERER:RENS:]

(2) Regulator eeecececcacens

(3) Toilet TOOM seescorsnons
13. Signalling

(1) HOTNES socssncevacsocanas

(2) Signal diSC sessceccssns

(3) Signal la[np [ E R R NN NE RN

driven generator is $o be provided.

Alkaline type battery of ample

capacity suitable for 110 volt

system is to be provided.

A11 lightings of cars are to be

of 110 volt. 20 Watt P.Le. for
passengers room and lavatory.

20 Watt or 15 Watt I.L. for other
lighting. 200 Watt I.L. for Head
light.

All the wiring under the frame run
in steel conduit pipes.

To be provided on each end.

All panel shall be centralized and

fitted in a cubicle inside the car.

12" fixed céiling fans are to be
installed.

All fans are to have centrally
cperated speed regulator.

Q" exhaugt fan iz to be prdvided.

Two horns are to be provided.
Two swing out signal disc which
are operated manually are to be
provided.

To be provided.



14, Power and Transmissdion

15

(1) Power unit mounting ees.

(2) Diesel engine scecscecess

(3) Water cooling system ...

(4) Torgue converter seseeas

(5) Engine air suction
SyStem esesaan

(6) Exhaust pipe system «...

(7) Lubrication seesesssseecs
(8) Fuel -ta.nk LR RN N R R RANNNE NN ]

Control
(1) Control system seceaseos
{2) Dead man's device sees..

(3) Safety device secosaceos

(4) Speed Meter eseesssscsss

Engine and Torgue convertor are to
be mounted onto the underframe.
Power shall be transmitted through
above-mentioned converter, propller
shaft with universal joint and the
reversing gear box.

J.N.R. type DMHLTE 180ps/1500rpm
x 1 (alternatively DMHLTHS 250ps/
1550 rpm x 1)

Underfloor mounted radiator system
with belt-driven radiator fan.

DF115 or T.C.2 (J.N.R. standard)

From above-floor at ear side.

From the roof

Fully automaﬁic 0il pressure. lubri-
cation device is to be provided.

To be of all-steel welded congtruc—

tion. 550 litres.

Remote and multiple unit control.
To be provided.

To bd provided for too low oil,
too high water temperature.
Electric speed-meter is to be

provided,



16. Equipment .and instrument ) .
in the cab sésveassssases Tollowings are to be provided;

master controller, brake valve, airp
Pressure gauge, speed meier,
indicator, water temperature gaige,
light switch, warning horn valve,
window wiper, fire extinguisher.

17. Painting and Lettering ..... Painting and lettering are to be
as per P.N.K.A. requirement.

18, Spare parts ssvssnssssssavass 1 set of Bogie truck, Engine Con-
verter, propeller shaft, and etc.
for 12 cars.

3e Delivery
(1)0on the assumption that 12 nos. of diesel railcars are asmigned

corresponding to the rail buses under the 1971 Project Wo. F-22,

the delivery of the assigned 12 nos. of diesel railcars is

estimated as follows.

i} 5 months for office procedures, designing of the rolling
stocks and consultation (such as Loan Agreement between
the Governments, Tendering, Ewvaluation, Contract, Drawing
approval, etc,)

i1) 6 months for manufacturing of the rolling stocks.

iii} 1 month for delivery,

Therefore, a total of 12 months is estimated necessary at least.

(2) However, in the above case, it is advisable that both the

Japanese and Indonesian governments will make earnest efforts

to shorten as much as possible the périods mentioned in



paragraph (1) above, so that the diesel railcars will be
delivered by March of 1973, ithe date desired by the

Indonesian Government.
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Regarding_ﬂir‘Bfake Bquipment, wvarious types of air braké equipment
may be considered as one of the reSppcts&pf car structure, however, it
is considercd mpst preferable that tpé Indonesian Governqent éstabiiSh
Indonesia's own Railways' Standa;ﬁs for air brake eéuipment. ’
Bosides, it is considered‘necéssar& to establish a system or an order
gso thaet air brake equipment can be manufactured in Indonesia as a

domestic product in the near future.
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vI. CONCLUSION

l.

It is understood neceséaxy for the Indonesian Government to take
up an Introduction of Diesel Railcars and their promotion as a

gemi-long term project for the coming 4 - 5 years.

Feasible quantity of diesel railcars to be introduced, caleulated
macrocosmically from the viewpoint of maximum possible investment,

is as shown in Table (22) Element for deciding priority;

No. of diesel railecars Discount rate per annum
152 nos. at 3%
92 nos. at 8%
55 nos. at 15%
4% nos. at 20%

On the contrary, as shown in Table (24) Inportant elements of
egvaluation vwhich is calculated from the other side of this table
(22), all the listed lines clearly show the feasibility considered
from an internal rate of return of more than 0.15 and a cost
benefit ratio at discount rate 0.15 of more than 1.

Please refer to the attached Table (24).

These figures shown above are ones simply calculeted, based only
upon a diverting rate of passengers from reilways and road trsns—

portation.

Of course a considerable induced traffic volume can be expected
as a benefit, such as freguent service, speed-up, shortening of
travelling hours, increase of transport capacity, improvement

of riding quality etec. to be provided by an operation of diesel

railcars.
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However, ih'thisTreport,:such expection was neglected:so that
the maximum feasibility could be obtained in-the worst conditions.
(For ca}culating this induecing effect by those benefits, it is
necessar& to make minuté inspections ;r“sﬁrvey from va#ioqé view-

points over a rather long period, but te our regret, the given

time and instruments were not enough to do it.)

Therefore, if the induced traffic volume could also be considered,
then very considerable increase of passengers and hence great

ineroase of the profit are expected.

To promote this project, the fully furnished facilities are
inevitably necessary at workshop and depot for diesel railcars,
however, the furnishing of facilitics at workshop and depot is
considered necessary to be taken up in 1972 or 1973 as a differ-

ent project.

Regarding the lines and sections where diescl railears are to
be operated, it is considered to be performed by making yearly
plans. However, as far as the above mentioned 10 lines arc

concerned, any of them is congidered feasible.

Le did not intend to restrict the feasibility for those 10 lines
only,

It can not be said that any of the other lincs or scctions is
not feasible.

In other words, the above mentioned .feasibility is considered
restricted for these '10 lines only, because time was not ennugh

to inspect other lines, therefore, the introduction of diesel

<
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railcars shoulﬁ_also be sjq&ied for the other lines with similar

conditions to the 10 lines.

Regardiﬁg an\oéefation of diesel railcars, when the spare parts,
depot and itSaeconoﬁy,'etc. are considered together, for obtain-
ing the best effect, it is most pfeferable to operate diesel
railcars by a cenﬁializéd opératioﬁ method, therefore a distri-

buted operation should not be adopted as far as possible.

For operating diesel railcars efficiently, attention should be
dravn to the necessity of further facilities, especially of fully
furnished operation control syctem and signalling and safety

maintenance facilities.

‘Regarding the operation of railcars, as the municipal transporta-

tion among Djakarta City and also among the electrified section
between Bogor, it is well understood and needless to say that
the electricear-ization is more appropriate than diesel-car-

ization fellowing the trend of the world.

However, the following matters should be considered and be decided

prudently.

1) Bsse or depot

2) Inspection and maintenance capacity for Tlectrical equipment.
(Facilities and staffs)

3; Securing of Electiric power.

4) Shortage of operating length. (Short 1eng%h of track in
service) )

5) Availability of cars-to other lines and other purposes.

6) Signalling and safeiy maintenance facilities.
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9.

10.

For operation of diesel railcars, the-followings should be care--

fully taken care of for efficient use.

1)
2)
3)
4}
5)
6)
7
8)

9)

Test running

Training of drivers

Facilities of depot

Maintenance, tune-up and repairing
Planning of effective diagram
Proper operation and maintenance
Basic action for emergency

Proper wiring of Station facilities.

Signalling and safety guard

Rogarding the operation by approx. 12 nos. of diesel railears,

it is considered possible without improving present facilities

of P.N.K.A. Therefore, it is regarded that there will be no

trouble for service operations.
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