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This report on eme hand deals with the charseteriotie
features of repair md meaintenmnes of industrigl
equipment in the Republic of Indemesia and em sther
hand concludes in recommendations te impreve the

level and standard of their activities. The statemenss
and conclusions of the Report are bssed on the direet
experiences and observations of a team of twe empests
visiting near 3o different firms apd enserprises all
over Indonesia in one month, peried,
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I. PERFACE

Exslininaries

The United Nations Industrial Development Organization
/UNIDO/ intends to start a long-term egmpaign for the
improvement of the repair and maintenance services of
industrial equipment in developing countries,

With respect to the above theme UNID) made a consPeet
with TESCO Consulting Engineering Co, to carry out a
survey of existing repair and maintenance services in
the Republic of Indonesia and to prepare a report and
recommendations for helping UNIDO,

- to formulate a long term working programme for the
technical assistance to be rendered,

- to i1dentify the crucial spots of industries where
assistance would be urgently needed,

- to draw up a long term policy for assisting develop-
ing countries in the field of repsir and maintenance,

Short description of field work

The field study under contract was carried out by a
team of two experts - the signatories to this report.
The team having been briefed by the UNIDO staff members
concerned in Vienna arrived in Djakarta on 9.2,1969,

In the first few days the team accompanied by Mr. Delos
called on the leaders of the Institute of Tndustrial
Research and Training and other important officials
regarding completion of the survey, During the visits
the team informed the leaders concerned sgbout the aims
and limits of the field study and asked them to single
out those characteristic samples of industries, enter-
prises and factories under their guidance where tne
team could collect necessary and r-liable information
to cre: = *+pr - nicture of repalir and mainteriance
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activities, and to 1dentify the crucial fields and
protlens where immediate help would de necessary,

In the period between lo and 13 Fedbruary in close ¢o-
operation with the staff members of the sbove-mentioned
Institute and especially with Mr, H, Ismail, the appoint-
ed consultant the team agreed on a preliminary program

of visiting about 20 different factories and enter-
prises on Java in the district of Djakarta, Bandung,
Bemarang and Surabaja. However, that program of visits was
extended later to Palemband and Padang in Sumatra /for .
detailed program and schedule of visits see Appendix A/.

From 13 February to 12 March the above program was
carried out according to schedule,

Basic data of Final Report, their sources and values.

It can be stated that during the study the team succeeded,
on the whole, in collecting the necessary basic informa-
tion concerning repair and maintenance work in Indonesia,
thanks to the kind help and understanding of the officials
concerned, but the Authorities and firms were unable to
provide the reliable and up-to-date data required for

the quantitative and specific analysis stipulated in the
team’s contract, Therefore, to fill the gap the tesm

has requested the Central Office of Statistics to furnish
the basic information at their disposal concerning the
detailed particulars of main industries and firms, their
impact on national income and export, etc, With a deep
understanding of the problems they have tried to do their
best, but, with a few exceptions, owing to lack of pre-
vious survey and obsolete summsries of which the latest
was dated 1964 they could not provide the necessary in-
formatione

Pprsonal observations and exveriences .

The Report is primarily in compliance with the briefing
of UNIDO based on the team'’s personal impressions and
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informations collected during tha field study. Censidaring
the shert time atsMisposal it was out of questiom to

get trustworthy and genuine written answers or te analyse
the specific points of view of repair and maintanance on
the spot, Therefore the gathered informations were in
many cases supported only by tha outlook of visited fao-
tories, their equipment and repair facilitles, and by
verbal explanations given by the leaders concerned. The
subjectivity of partners, the contradictions in the
answers, observations on the field and other informations
were filtered by experts and only those data were for
qualifying the picture on repair and maintenance, which
had been supported by own practice and experience of the
team members,

Written documents and data

Working out the report to verify the importance of main

industries from aspect of national economy and to ponder
the importance of the visited firms statistical reports

and other authentic sources were used, These sources are
enumerated in the bibliography.

It 18 regrettable but must be mentioned, that sometimes
among the different sources have been significant devia-
tions, In these cases only those data are used which di-
rectly or indirectly are supported by other official
sources and correspond with the team's experience,

Method of evaluations and character of recommendations

Considering the relatively great number of existing
industries, enterprises and factories, and tha number of
visited firma /see table 2/ the team’s method, generalis-
ing the —~esume of observations of a few samples to the
whole lot, may be accounted as a kind of sampling systenm,
The fact that the chosen individual firms and industries
cannot be accounted as accidantal samples - because they
were mainly selected on the base of wish of the auther~
ities concerned and their importance and lmpact om na-
tional economy - it is counterbalanced by their share ef

relatively great number of labourers from the total and
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by the edservation that the impartent symptems have

bYoor semmen in every viaited enferpite. Cemsequently

$he observations mentiomed im this report cam be taksn
a8 characteristios o«f the repair and mintenanocs services
in Indonesia and the cemelusiens, are based em a good
average.




IT. NATIONAL ROONOMY AND QUALIFPICATION OF ERPAIR AXD
MAINTENANCE

The oetservations and conclusions eutlimed belew follew
$he sequenes of items stipulated in the cemtract in
parsgraph III/1-4 of amnex "A",

1. Imertspt Industries including Treaspertaiien aad
Agrisulture

s/ lt;'u cture

indus try

The majority of (ndustries is nationalized and at
present it is working under the guidence of different
Hinistries and Authorities,

The main industries being subject of present survey
are)

~ Machine Industry

- Textile Industry

~ Chemical Industry

- Food Industry

~ Paper Industry

- Cement Industry

The majority of industries is located on Java and in
certain extent on Sumatra islands, Near the total of
industrial estabtlishments are belonging to processaing
industries, but it is worth mentioning that & rather
significant machine industry exists. Some of the machine
industrial firms, cons dering the quality and quantity
of machine tools, and l@bourers represent significant
productive capacity. The relative weight of machine
industry can be seen in Table 2 of appendix “B",

A short description of the visited factories and entep-
prises representing these industries can be found in
appendix "D". Some other important, but not visited firms
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given by the Contral Office of Statisties are emumeret-
od in Tadle S5,

In $he epinicn of autherities concernsd there are me
significant alterations allocated in the next future e
impreve the structure and to upgrade the preduction.

xanspeorfipgion

Accerding to the wish of Autherities the follewing
transport facilities were surveyed;

- pea transport

= road transpers

- air trangport and
- railways.

Grading these bdranches from the point of view of terri-
torial and industrisl connection the most important is
the sea and read transpert. The rajilways have only lecal
impertance in Java and in Sumatra.

The majerity of read transpert park is private owned,

A short descriptien of the visited state owned £irms re-
presenting the railway, see and air transport csm be a
feund in appendix "D", The registered transpert park 1is
te be seen in Tabdle 3,

Asziculture

With regards to the epinion ef Autherities, the level
of mschanization is very lew, therefere the team’s in-
vestigation was not extended to this field,

3/ Age of firus and ether pertinment infermeatiem
Indilasry

The average age of industrial firas may be estimated at
e thax 5o years. In the field o traditionsal industry,,
such as Sugar, Peed, and Cement, firms Go-8¢ years old




etour, The Chemigal and Textile Industry is mere reeeat
than the average.

The ege of the important transpert firmus was net sveil-
adle,

The age or foundation date and some other data of the
visited industrial and transportation firms cen bte seen

. in appendix "D™, The name, location and foundatiom date
of a few other factaries conaidered important can be
found in Table 5 o appendix “B",

¢/ Importance and impact on national economy

The distribdbution of total employment according to the
different sectors of the ngtional economy can be meen
in Table 1 of appendix “B™,

The importance of the sectors surveyed and their relative
share in national income in the average for 1960-64 were
aa follows: agrjculture 55 %, industry 11 %, transpert

3 %, nining 3 %. Consequently, it can be concluded that
the most impertant sector is agriculture. The impsct of
industry and transport is of secondary importance,
However, conaidering the rele they should play in the
economic life of a developing country they cannot be
neglected,

Aa for uining, it 1is one of the most important sectors
from the point of view of exporta /see below under peint
a/.

d/ Importance in the field of exports

At present, of the various sectora only agrisulture smd
aining /mineral producta/ have export interests werth
mentioning, /Bee Table 4 of appendix “B",/ Their shares
in the total export are nearly Se-=S5o0 %.
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¢/ Type, age and conditien of oquipmens in the varieus
firms

Lndustry

Some detailed information reglrding the equipment of the
various firms can be found in appendix "p".

The equipment both for preduction and maintenance of the
firms visited were delivered by different countries and
congisted of different types, Dominant types wu;e not
identified. It may be stated that to & certain extent
the suppliers of older firms were western countries and
of younger ones, eastern countries,

The average age of industrial equipment may be estimat-
ed at 15-25 years.

The condition of equipment taking into acocount the time

of delivery and working circumstances vis satisfactory,
with a few emceptions,

sportati

The transport park and the service equipment of the
branches and firms visited were delivered by different
firms and consisted of very different types. Dominant
types were not identified. The exceptions are that the
majority of passenger carriages of railways are of East
German and Hungarian origin, and the aircraft with their
service installations have been supplied mainly by UB
and English factories,

The average age of rolling stock and service equipment
can be estimated at 1lo-~15 yearst for the rsilways and st
>-8 years for road transport. The data for estimating
the average age of the merchant fleet weze not available,
The airplanes were mostly delivered in 1965,

The condition of transport park and service equipment of




- 12 -

rallways and air transport, considering their average
age and working climate 1s matisfactory.

The average condition of wehicles is below the accepta~
ble limit, This statement concerns the merchant fleet
too. Here 1t must be noted that the bad atate of merchant
ships 18 not the outcome of shortage in the capacity of
shipyards but in the opinion of shipyard managements the
result of consequently neglected docking,

2. Existing Repair and Maintenance Facilities

a/ In different firms according to sectors

Industry

It can be ascertalned that most of the visited factories
have their own maintenance units, with more or lems
equipped maintenance workshops. This unit conmists of one
chief, usually an engineer, and of workers, The unit has
a Beparate spare-part store,/see Table 6 and Appendix D/,
Urfortunate!y, this unit is below the minimum standard
even for larger factorles, Techniclans are lacking
between the leading engineer and the manual labourers
for keeping records of the spare-part stoclk, drawings,
machine manuals and filing cards. Under these conditions,
even if it existed, the maintenance schedule could not
be carried out,

On average, the number and composition of the machines
in the workshops are adequate, but most of the machines
are out-of-date and uasuitable for work of matisfactory
quality.

Most factories have sgpare-parts stores, but in many
cagseq these are limited to store premises only as %here
are no stocks owing to financiai difficulties, Factories
which have a spare-part stock with records kept and a
storage system, are in many cases inadequate as regards
the controlled storage system necessary for scheduled




- 13 =

maintenance, There are few of thase /see Appendix D/,
hence the estimated storage stocks which we prepared
according to information received, do not always cover
the actual demands because the necessary fast turning
spare parts may not be sm Stook,

Generally, we consider a 6-12 months stock adequate,

/ AEapsporsation
Most transport companies have tfneir own maintenance
firms,

The rail, aircraft and ship maintenance companies are
acceptable, in fact, satisfactory, but the road transport

\J companies haye no maintenance unit of suitable capacity

and standard. Therefore, 50 % of the vehicles are not oper-

ational, according to our estimates,

Here it siould be mentioned that the repair and meinte-
nance of heavy construction machinery especially out=
side Java 1s not properly solved.

b/ On regional or industrial level

There are no central repair workshops and spare parts
stores on industrial or regional level even in the case
of bigger enterprises having more than one factory. The
exception is the Transportation sector where the capa-
city of shipyards, the railways repair shop and the
central maintenance shop of aircrefts are sufficient,

¢/ Avalilability of spare parts

Par the time being the majority of spare parts require-
ment is covered by importation., There are some exceptions
such as the majority of machine industry, the shipyards
and the railways which are nearly self supporting. These
firms produce their own need of spare parts besides some
delicate items and normal commercial goods,
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There are no extraordinary difficulties or restri ctions
concerning importation’of spare parts. Hovever to some
axtent the acute financing problem of the Dadonesian
economy and shortage of foreign currency 1fwmit the supply.

d/ Availability of spare parts manufacturing facilities

The machine industry capable of manufacturing spare
parts in bigger quantity already exist but the utilliza-
tion of this industry is low due to the above mentioned
acute economic and financing problems of Indonesia and
bad marketing. In most of the visited firms the idle
capacity were near to 50 %.

The existing firms, considering the composition and quan-
tity of machine tools represent significant productive
capacity, however in some technologlcal branches there
are bottlenecks and quality problems, for example in the
field of metal and ferrous castings, heat treatment, sur-
face treatment, heat forming and in fine machining.

At present the factories in order to improve their uti-
lization are starting to manufacture spare parts reasona-
bly satisfactorily for other industries but in many

cases they have difficulties due to the lack of stand-
ardization and high production costas. The buyers sometimes
do not rely on the quality of local products and prefer
importing.

o/ Availability of organized stores

A8 it was concluded above the majority of factories has
its own spare parts store, The description and symptoms
of these stores can be seen under point 2a,

It should be mentioned that there are no central spare
parts stores organized on regional or industrial level.
However in some branches especially in the textile and

sugar industries the advantage of this solution would be
obvious,




3. Prey " in
getivities
a/ Standard of repair and maintenance {

In general the standard of repair and maintenance ac-
tivity is low, It may be stated that with the exoeption

of the railway-rolling stock and aircraft where periodical
supervision of equipment is a matter of vital importance
and of brand new or lately rehabilitated industrial enter—
prises, where the management had been trained abroad

there exists no satisfactorily carried out maintenance.
One may consider this situation as not necessaryly out-
come of unsolved economic and financing problems, and

in some extent the result of obsolete, worn out machinery
which i8 not worth overhauling. It is mainly the result of
not properly organized maintenance sections, spare parts
supply, missing spare parts specifications and inventories,
In the team’s opinion the lack of "“maintenance minded"
management in the majority of visited firms and in some
extent on industrial level is the basic reason of this
inadequacy. From the points of view of different fields

of industry the following sequence may be established:

Por details see table 6 and appendix "D",

The sequence can be found on the next page.

b/ Industries or industrial equipment in which the prob-
lem of repair andi maintenance is particularly acute,

It can be stated on the base of previous points that
the problem of repair and maintenance is particularly
acute on the field of:



Greup Denominatien of Industry Standard of repair
and maintenance ¢
I. Railways relling sseck
Aircraft satisfactsary
Power plants
New Industrial Establishments

II. Papexr Mills
Sugar Mills
Chemical Factories
Canning adequate
Cement Plants
A few metal working firms
and shipyards as:
Pindad Army Factory
Dok Tandjung Priok

IIT Textile Industry
Road transport stock

Heavy construction machinery unsatisfactory
Merchant Fleet

+ Here the data of Final Report of Mr., R. Korhonen, UNIDO
expert on maintenance gand inventory in Indonesia were
taken into account too.

The base of classification was the following:

Group I .
Production loss due to insufficient maintenance 1s low, The
average idle time is below lo % or other predesigned limit.

Group II ,
Production loss due to insufficient maintenance is low.
The average idle time is below 15 %

Group III

Production loss is high, The average idle time 1s mare
than 15 %o

The average idle time in groups II and III was evaluated
because the necessary statistics in the visited firms was
available.

The idle time limits mentioned for Transpert Firms were
increased by lo % each group.
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= read transpert park,

- heavy constructiom machinery,
- merchant fleet,

- textile industry*

Notet * excluding the new establishments,

¢/ Pactors affecting the adequacy of repair and maintenance
facilities

As it has been outlined to some extent in previous para-
graphs the following factors are affecting adequacy of
repair and maintenance, The sequence outlined below

= in the opinion of team ~ is identical with impact and
significance of each symptom

- lack of maintenance minded management in the firms and
to some extent on industrial level

= lack of properly organized and outfitted maintenance
departments, spare parts inventories and well founded
spare parts supply

= lack of Government or Private Institution and Coordina¢-
od Government policies dealing with repair and main-
tenance of industrial equipment

= lack of proper quality in locally produced spare parts

- shortage of qualified personnel in some special teoh-
nological branches e,g., in casting, heat forming, weld-
ing, heat treatment and fine machining

- shortage of capacity in the above mentioned techmelogie-
al branches,

4/ Bffect on maintenance and repair of lack of standard-
ization and wmnecessary variety of equipment

In compliance with paragraph II.l.e it must be stated that
there were wide variations in the machine
park in the firms viasited, T™he variety in type and age is
greater than can be accepted. This and the relatively
Bany outdated types are the reason for s lot eof difficult=-
ie8 in maintenance and repair work especially inm erganising
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& Supply of spare parts,

Be-eover the above mentioned, the lack of standards both
in the firms and on national level cannot be excluded from
among major influences affecting repair and maintenance,
However in the opinion of team the discussion and conclu=-
sion on this problem runs over the aims and limits of the
present Report,

e/ Government organization or private institutions dealing
with repair and maintenance

At present there is no Government organizatiom or private
institution to deal with the problem of repair and main-
tenance in the Republic of Indonesia, However, the advant-
ages of this kind of institution were acknowledged by those
eoncerned but as was discussed between the team and the
leaders of the Institute for Industrial Research and Train-
ing only preliminary steps had been taken towards imple-
menting this project owing to the lack of finance and ex-
perienced cadresn,

f/ Government policy affecting repair and maintenance

Accarding to the team®s experiences the Government of the
Indenesian Republic has already recognised the impegrtance
o e co-ordinated policy on repair and maintenance, This

is preved by the fact that one of the major aims of the
present Five Years Plan is the general rehabilitation of
the national economy. However, Mexre the team is obliged

%0 point out that the leaders of the factories visited ere
leoking for more practical help from the Government for
selving their problems of repeir end msintenance, Therefers,
for impreving the present situation it is necessary te
work out a practical central government program dealing
specielly with the problems of repair end maintenance of
industrial equipment in compliance with the recommendatiens
outlined in paragraph III/%-7 and to coordinate it with
the UNIDO Development Pregramme,
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A, Psracens]

a/ Availability of skilled persennel

gitiled workers

Both in production and maintenance the rate of skilled
manpower compared to the total number of workers is gensral-
ly about 40 %. That seems to be satisfactory, but one should
consider that with few exceptions the apprentice training
system 18 not known, and the skill of labourers based on
experience rather than theoretical oraftmanship, This in-
cludes a working problem deviating from normal routine and
the difficulties are multiplying,

Mid_levelled executives
!

The number of technicians and high technicians in main-
tenance is below the necessary limit, Therefore no adeguate
number of mid-levelled executive is between engineer and
worker,

Although the base of an adequate repair and maintenance
organization consisting of responsible manager and more

or less developed staff has been existing in the majority
of visited firms, one of the main problem is the missing
"mintenance minded" executives on managerial level, It

is unfortunate that no course exists for improving the
technical and managerial skill of the leaders in ogranizing
repair and maintenance,

A list of personnel with experience on repair and main-
tenance met by the team during the visits is enclosed /mee
on table 7/.

b/ Availability of training facilities

Taking into acoount the dimensions of industry in
Indonesia neither the capacity ner the territarial distri-
bution of the existing Industrial Training Centres are



satisfactory. To the team's best knowledge on Java island
three centres are in operation namely in DJjakarta, at
Bandung and Surabajs, but in other developing districts
there are none,

In general the training centres deal with students finish-
ed secondary schools, The shops of Training Centre at
Bandung moreover 1s used as a practical training facility
for the Bandung Technical University.

In the training centres there are apprentice courses for
the following trades: textile, machining /cutting/, motor
mechanice and electricians,

The informations about technical secondary and high schools
were not available, The Technical University at Bandung was
not visited, but according to the gathered data no faculty
for maintenance exists,

III Recommendations

The recommeniations and program ocutlined below follow
the mequence of items stipulated in the contract in para-
graph I1I/5-6 of annex "A"™,

Under heading ™Future Policy™ the team is summing up the
steps thought necessary for improving the present situation
with priorities within each points if necessary and under
heading "Suggested Programme of Implementation™ indicates
the prepared sequence of realization,

5. Juture Policy

a/ Burvey of maintensnce and repair needs

It has to carry out!

- & detailed survey for the quantitative analysis ef the
total spare parts requirement and on the existing predue~
tion capacity for the proper distribution of preductien
among the machine working firus



- & detailed survey for establishing the most frequently
used machine types in Textile and Sugar Industries,
for finding out the possibility of rendering assistance
by mwmother factories

- & detailed survey on service needs of road transport
equipment and heavy construction machinery,

b/ Recommendations on upgrading of existing facilities

To improve the quality of locally made spare parts, to
upgrade the production, to reduce the effect of bottlenecks
and inequalities the team suggests the followingss

-~ setting up an up-to-date foundry for ferrous and non
ferrous materials,

. extension of existing heat-treating, heat forming gear
cutting surface treating, capacity /including grinding/.

The extensions must be carried out in accordance with
the result of above mentioned surveys,

The suggested firms are: Pindad, PN, Barada and Indra
factories,

To improve the standard of mnintenanceljt experts are

to be sent into each significant factory or enterprise
mentioned on table 8 for helping the firm in organizing

a programmed maintenance system, Hs¥Yping the industries
to solve the quality problems in some special technologlc-
al branches such as ferrous- and nonferrous casting, heat
treating, heatforming, welding, etc. experts are to be
sent. The experts successively, calling on the significant
factories conterned, in one or two weeks peried could

diagnose the defects and could give the necessary sugges-
tions on the spot.

It is necessary to modernize and up-grade the capacity of
the equipment of maintenance shops in the factories listed

in Table 8, and described in appendix "D", The specifica-
tions for these activities shall be based on the experience
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and written reports of the experts delegated for initiating
the programmed maintenance in theme factories,

¢/ Recommendations on establishment of new facilities

To solve the repair and maintenance problem of the road
transport and heavy construction machinery it 18 necessary
to establish new repair centres and service stations ac-
cording to the result of above mentioned survey,

With reference to the extent of different industries in
Indonesia it 1s worth to set up on industrial level a main-
tenance Consulting Centre., The task of this Centre would

ne two—-sided. The centre on one hand would assist the
authorities concerned in drawing up short-, and long-term
working programmes and policies in connection with repair
and maintenance, and on the other hand it would help the
factories in organizing programmed maintenance systems and
reliable spare parts inventaries and would help to coordinate
spare parts requirement and possibilities of local manufact-—
uring.

In the opinion of the team this centre can be established
in DJjakarta district either independently or as a subdivi-
sion of the Institute of Industrial Research and Training.

d/ Recommendations on improving existing stores and
establishment of new ones,

To improve the existing stores and the composition of spare
parts on stock in connection with organizing programmed
maintenance mentioned, under point ™b" and on "“fable 8%, the
exports work must be extended to this field too,

For the Textile and Bugar Industries central spare parts
stores are to be established on regional level according
to the results of previously outlined surveys.
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o/ loéutred training

In compliance with paragraph II.# it 18 necessary to organize:

- New in plant training facilities for technological
branches of metal and ferrous casting, mechanics, weld-
ing heat treating and heatforming,

Por this purpose the existing Training Centres are to
be extended

- Bhort period vocational up-grading courses for mechanics,
and mid-levelled executives in bigger tirms /see notes on
table 8/

~ New Industrial Training Centre on Sumatra island similar
to the existing ones, Proposed location is Palembang,

f/ Recommendation on the establishment of spare parts storage
systems

FPor organizing the spare parts stores /see above under
point "d"/ it is necessary that the experts start with
initiating a maximum—minimum stock limit system where it
is necessary.

The recommended new stores shalil be organized on the basis
of the minimum-maximum stock limit system,

g8/ Recommendations on establishment of spare parts manu-
facturing tacilities

The suggestion see above under point "C™,

h/ Role that can be played by developing courtries and
mother factories

The help of developed countries should be usefuls

- in replacing the out of date machine tools in the main-
tenance workshops mentioned appendix "D",

- in sending experts for surveys and organizing work out-
lined above
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- i delivery of necessary equipment for the exteangien of
teeshnelogical branches and far establishing mew training
centre mentioned previously

- in establishing specialized service statioms for road
transport and heavy construction equipment,

6. Suggested Programme of Implementation

On the base of the previous paragraph the team suggests
in the sequence of priorities the followingss

a/ Short term program for two years periods

1/ To send ten experts two by two successively to each
factory listed on table 8, for a period of 2-5 months,
for organizing and initiating the preventive meintenance
and adequate spare paris store

2/ To send two experts for a period of one and a half year
for assisting the Governmment in orgenizing the Mainte-
nance Consulting Centre

3/ To send four experts successively to each factory noted
on table 8, for a period of 2-5 months to improve the
quality of products on the field of metal and ferrous
casting, heat forming, welding and machining. Each ex-
pert must be a speclalist at least one of the mentioned
technological branches,

4/ To send teams to carry out
- & detailed survey with suggestion on quantitative and
production capacity analyses for spsre parts /four
experts for one year period/

- & detailed survey with suggestions on mservice needs for

road transportation and construction equipment /twe
experts for one year period/

- & detalled survey and suggestion on improvement of mer-

chant fleet maintenance /two experts for half a year
period/

Note: the experts mentioned above should be internatigmal,
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b/ Leng-tera progrsm for five years period or more accord-
ing to the needs,

1/ To ogranize short period vocational courses for mechanica
and mid-levelled executives continueusly in the bigger
faciories

2/ To organize high degree courses for management

3/ To carry out the necessary extensions on Pindad, Indra
and Barada factories, in casting and other special
technological branches according to the result of survey

4/ To carry out the extensions and modernization of repair
and maintenance in the recommenacd frctories,

5/ To carry out the necessary extensions on the Industrial
Training Centres in casting and other previously men-
tioned technological branches

6/ To estatlish new Industrial Training centre in Palembang

7/ To es:ahlish new service stations to road transportation
and construction equipment according to the needs
established by previous survey

8/ To establish central regional spare parts stores for
the Textile and Sugar Industries according to the needs
established by previous survey.
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7 ged schedule for sh and

Organizing preventive
meintenance

Setting up maintenance
consulting centre

To improve the quality

To carry out surveys:
= on quality and capacity
of dpares

-~ on service needs
- on merchant fleet docking

Organizing
- short period courses

continuously

- high degree courses

Carrying out extensions

- on existing factories

- on repair and maintenance
sections

- on Industrial Training
Centres

Establishing

- new Training Centre

- new Service Stations

- new regional spare parts
stores

continuously
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Appendix "A"
Scheduled Programme of Visits
s in ¢he Indenesian Republic
| 9 February -~ 14 March 1969
{
| 13-15 2 1969 Djakarta
Sabang Merauke Metal-Werking Industry
1 PNKA Manggareui Indonesian State
Reilways
PN Dok, Tandjung Priok BShipyard
17-21 2 1969 pBandung
P,T. Bandung Textile Textile Industry
Pindad Army Factory -
Textile I.T.I. Textile Industry
Central Industrial for total manufacturing
Laboratory Industry
Industrial Train- for machine Industry
ing Centre
Pabrik Mesin Metal Workihg Industry
Mentrust Canning Food Industry
2 2 1969 ‘Djatiluhur
Hydraulic Power Sta-
tion
| P.L.N,
i 26 2 1969 Semarang
| Kepals Unit VI, P.N,
} Zatasn Oxigen Plant
R Projek Lamp Bulb Pidjsr Incandescent
Lamp-Bulb Factory
27 2-2 3 1969 Surabaja
P.N, Barata Metal Working Industry
P.N. Kryan Bugar Yood Industry
P,N, Indra Metal Working Industry
P,N. Dok Burabaja Shipyard
3=5 3 1969 Djakarta

Carya 8hip Deek~ Shipyard
yard

e e ———— g




P.L,N. Kaleader Blectrie Appliences
PN, Metrika Blectric Neters

7 3 1969 Salendang
PN, Pupuk Btriwidjaja Pertiliser Plant

83 1969 Padang
P.N. SBemsn Padang Cement Factory

lo 3 1969 Riskersa

Maintenanee

Garuda Aireraft Repair and
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Appendix "B

Tables 1 - 8
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Tadle 1 if

Distribution of Tetal Buployumt

in the National Beonemy
/1964 /

Pield of Activity % of total
on Industrial BSector employment
Agriculture, Forrestry
and Fishing 65,37
Mining and Quarrying 0,42
Industry 6,31
Construction 1,49
llectr; Water and Gas
Production 0,05
Trade and Commerce 10,89
Transportation and Communication 1,3
Bervices 12,51
Other 1,68

lo0,00

Sources Economic Data for Investors in Indonemsia
/Central Bank of Indonesia/




Table 2

Manufacturing Industries

Number of persons employed and number of
establishments with more then 50 employees

in 1964
No. of No. of No,of ™ No, of
Major groups of industries estab- per- estab- persons
1ish=- sons .1sh~- empt., in
ments emplo- ments vigited
yed visited estab-
lishments
Food manufacture 115 11 500 P 970
Tobacco 142 44 260
Textiles 190 48 430 5 4800
Wearing apparel and made
up textile goods 9 720
Wood lo %40
Furniture and fixtures 560
Paper a.d products 6 1l 400 3 2200
Printing 44 6 599
Leather and products 14 2 loo
Rubber and products 38 7 930 1
Chemicals and products 52 16 360 4 2150
Non-metallic mineral
products 24 6 200 3 3500
Xpetal products except
machines and transport
equipment 39 6 260 7 450
xlanufacturing and repair-
Ing of machines exclusive
elecsrical machines 20 3 o030 4 2790
xllnufau:tnu:ing and repair-
ing of electric machines and
apparatus 11 1 860 221
Transport equipment 25 3 88o 3 2lo0
Miscellaneous manufacturing 12 1l 530
Total 755 163 559 35 23181
X Machine Industry

= Here the data of Final Repert of
UNIDO expert on maintenance and inventery in Indonesia
were taden into account too

Mr. R, Korhonen




XXX Does not include data em Pindad Army Pactory

Bources Cemtral Office of Btatistics




Characteristic data of trenspers
equipmsnts
/1965/

Itenm Unit

Notoriszed wvehicles
Passenger cars 127 853
Trucks 69 181
Buses 18 251

Merchant fleet
Ocean Shipping 45 Total DWT 350 ooo
Inter Island 8hipping M5 = DWT 403 215

Alr Transport
Aircrafts 33

Railroad Transportations
Passengers passenger ka
5 894 246
Preight ten km 791 603

Seurce: Central Office of Statistics and
Data for Inveators in Indenesia

Note: The sources deviate from each other,
The given data are the higher values.




Seble &
pert of Indemesie
in §§ of votel valw rewnied off figures
/1967/
‘

Iten  J
Liviag Animals @ad Animal Npeduets 1l
Agricultural préluess »
Ferrestry preducts 2
Nimerel products M
Imnufactured products and Milf
msaufactured produets L

Tetal expert lee

Seowres: Contral 0ffies of lnuulu




Pable 5
Ispertant Industrial Piras
3 and Betablishments
*; founded
; Sugar Plants
! Djatirofo Rast Java 1963
| Kebou Agung net available
Krebet Baru " 1919 ;
Tasik Madu " 1925-3¢ E
Nodjo Midle Java net availeble ‘
\
Cement Plants
Pabrik Semen Padang Sumatra 1910
Pabrik Gresik Susucja Bast Jave 19%7
Pabrik Semen Touasa Makasar 1968
Paper Establishment
P.N. Blabah Mageloug Java 1961
' Padalarang Padalaroung Java 1923
Letjes Prevolinggo Java 1939
Textil Establishment
Bandung PT Bandung Java 1938
Busona Yosa Bandung Java 1933
Tulatjap Tjulatjap Java aot eveiladle
Nebritex Surabaja Java b
Chemical Establishment ‘
Usilever Sursbaja Java Aot availalle
P.N. Pupuk Briwidjaja Palembemg '
Sumatre 1963
RedJje Farma Gedorte Java 2ot availadle
Sewrce: Central Offiee of Statisties




Table 6, Classification of Repair and Maintenance Services in the visited Enterpr.

—rvt

- - y -

I No.of From the total Mairtenance Character of 1/ Standard of |
N Denomination +g%a1 Servicen maintenance maintenanc
e of firmn ﬁmflo' N oof Skilled gkilled pre= cpe- emer< satis- accep-
ye ki workera Nng,cf workers ver— ra= gen-  facto- table |
m as % of Eng, as % of tive tio- uy ry 1
total total ral
¢mplo- maivte-—
o : Yo e . rar e
- N S TS NSNS AN : B B (X S A
1, PN Sahang . ,
Merauye 423 8 48 1 50 + :
2. Pirdad 6020  1loo 54 3 6/
3, Pabrik Mesni 180 1 13 - ala +
4, PN Barada 900 15 60 2 59 +
. PN Ivdra 685 13 6?2 3 87 + +
6. PN Dok TG Prisk 1270 65 71 3 85 +
7. PN Dok Shrabsja 157> £ €8 3 83 +
8. Railway repair 16fH 16 €5 2 15 + +
Station Manggarai
9, Caryaq Shipyard 500 5 - - - + 4
lo, PT Textil 1100 9 5 1 16 + 4

11, Textil TTT7/Cent-

ngl textrl

lah-matony/ 200 1o 29 1 8¢ + +

i 124 Mantrust and CO.

LD Ma-ning

Fastomy 320 4 12 1 65 + +
3o K=palq Mxt+ YT,

PN, Dntas Oxiger.

ta
1

Pla~+ 5¢ e ns 1 83 + +
14, Suiga~ Fa. tony

Kryar: €50 4 50 D €2 + +
15, Fertilizer Plant

Pupuk Sriwidja~ 1500 20 53 3 83 + +-

Ja
16, Csment Padang

PN, 1400 2 Bo 1l 83 + +
17, PLN Kalender "150 1 66 - 10 +

18, PN.Metrilka
Elezatriz motor
repair and (p! 3 55 - - + +
manufacturing shep

SECTION 1




[ SEcTion 2

: Maintenance Services in the visited Enterprises and Industries
) 2
Maintanance Character of 1 Standard of“’ Separate Spare part Import=sd
Servicen maintenance maintenance maintenance atore gpare part
shop
8killed pre= cpe~ emer~ satis- accep~ urga~ exist dont exist dont / §+4
Nnerf workero ver- ra~ gen- facto- table tisfac- exist exigt “tva?a-
Eng., as % of tive tio- gy ry tory -4/
total ral
ma:i> b6
rav e
B /AR : B N YD b S YA 5 T ¢ S L (N A !
- £y + + 10
2 59 + + + Lo
3 87 + + + + 45
3 85 + + + + 4
3 83 + + + 30
2 [ + + + + 30
- - + + -
1 16 + + + 40
1 8: + + + - + 60
1l 65 + + + + 30
1 82 ¢+ + + + 90
> €2 + + + + 4o
3 83 + + + + 90
1 83 + + + + To
- e + + + + 90
- - + + + + 60




Table 6. Page 2

————_SES e

19, Garuda Aircraft

repair atation 780 6o 85 3 80 + +
20, PLN Prweratation
Djatiluhur 155 23 65 23 83 + +

Some branches of
Industries
Transport and
Commuriration,

Motorized vecﬁichlea

Merchant fleet +
Railroad + 4
Air Transport * no summaries were availah’ - + ..

Hogy Road bullding
and conuatruction

machinery ; +

Notesa:

1,The Character of maintenance was taken as follow:
Preyventive maintenance. Repairs are carried out accoording to programmes on the
unita, and scheduled supervisions, theoretically before a major deterioration i
A cycle gensrally consists of one general - two major overhaul few small repair

Spare part stores and supply is well organized, the necessary spares and replac
overhauls,

Operational maintenance, The characteristic features are similar to the prevent
is ban-d on periodical supervisions but the overhauls are not proceeding the de
scale of overhaul generally depends on the state of machine,

For sake of simpler handling those firmas are accounted in this group too, whert
arc prepared but the proper conditions to carry out the schedules are not secu:

Emergrn~y repair., Activity is mainly restricted to repalr after breakdown. In r
and rpars parts atorra are rnot available, The production loss is very high,
%ﬂ Standard of mai tenance:
- The average idle time due to naintenarea

is below 1o % : satiafactary

is between lo-15 % = acceptable

is over 1% % = unaatisfactory

The idle time limits for transportation
Firms were incmase by lo % in each group

SECTION 1




SNBSS S S S RS $ GRS SO0 S { S e 1S+ Sum— S

3 80 + + + + 92’
'3 83 + + + + %
+ + +

+ + 4
bre availah - + - i +

> no summaeries werc availan,

b follow:

Pied out accoording to programmes on the base of effective machine hours or other
) t4cally before a major deterioration is taken place in the condition of machine,
)| ~ two major overhaul few small repairs and supervisions.

nnized, the necessary spares and replacements are at disposal for the scheduled

“ic features are similar to the preventive maintenance, that is the maintenance’
:he overhauls are not proceeding the deteriozation of machine, but follow it,. The
..e state of machine.

are accounted in this group too, where the schedules of preventive maintenance
© carry out the schedules are not secured, J

iricted to repair after breakdown. In most cases proper maintenance facilities
. The production loss is very high.

T

| [ section 2




List of personnel with experience
Mt during the visits to factories

Laini Muhidat
D1d1i Buwardi

He Ismail
Weersito
Woersito, Samsi
Azwar Anas
R.M.S8., Wibisono
K. Samadikun
Irawan Sadiman
Roeswan Reesli
Pratis Sukatma Atmadja
Sudijo Sardjomo
Saleh Suporto

P.N, Pupuk Sriwidjaja

Industrial remsearche centre
Kepala Unit.VI,PN,Zatas
P.N, Indra

Kepala Pusat Karya Pindad
P.N. Dol,Tandjung Prioh
Badan C, and, C, Klender
Departencen Perindustrian
PN, Metrika

P,T, Textile Bandung
P.T, Textile Bandung
PNKA Mangarai




Prierities of Pectawien

Sines we saw omly a part «f she establishments, the
SAQIence has e do comsulted maturally with the leoeal
Autherities and their propesal has te de sonsiderved,

1. Pindad®

2. P Indral* 3

3. Bu'ld.ll' 2

A, PP Textil Bandmgl® 2¢ 3
5¢ PN Dekk Surabaja

6. PN Dokk T Priokl® 3

7. PR Babang ltrlnkol' 2¢ 3
8. P¥ Metrika®

9. Mantrust and Oo“

le, Semen Pldnngl

11, Sugar Factor{ n'nn’
12, PIN Kalender

13, Pabrik Memmil® 2

14, Carys Bhipyard!

Noteas 1. Pactories where the programmed mintenance
im to be initiated
2, Factories where the spare parts stere and policy
are to be reorganized.
3. Pacteries where the repair and maintenanoce
sheps are to be modernized
4, Pactories where the conditions are suitadle for

esntral spare part{s mnufacture after extension
and modernization, N
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List o« Tacteries visited by Mr, Kerhomen

INI - Indemesian
National Industry
" and Pina Legan
Pataa Djaja
Sidolin

Intirud
Padalasung

Gresik

Soda Waru

Bema and Turangge

Iglas
Bladak

Camdrie

Gowa

Ietjen

Patal Tohpati

Metal Industry
Paint Factery
Paint Factory
Rubbexr Factory
Paper Mill
Cement Factory
Soda Factory
Mechine Jactory
Glass Factory
Paper Mill
Textile Pactory
Paper Mill
Paper Mill
Spinning Mill

eomsidered in this repert

Djakarta
Djakarta
Djakarta
Djakarta
Bandung
Suradbaje
Buradaja
Surabaje
Suabldl
Jogjakarta
Jogjakarta
Makassar
letjen
Denpasar
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T ISRIPTION OF TR FACRORING
VISITED BY TIB HAN

0o suggestiens at the conclusien of $his informatiea
1100 in sequenece «f impertance the imstructions which

90 eonsider necessery, Table 8 1lists the sequence of
fmpertance bdetween the factories,




l. JA Sepang Nersawhp
Djakarta; founded in 1900
General descripiiea

The factary is state swned. It manufactures coastructiea
steel and all kinds eof pumps. The factery is eutdated, Ib
was last reconstructed in 1930, Its plate machining ma-
ohines sriginate frem 1930 or even earlier, amd emly sems
- of %he cutting machines in the machine park date from
1956~1960, Production is largely by hand, It ham 423
enpleyees, and 95 machines have to de maintained. The ma-
nagement ef the factory is not maintenance minded.

.Description of repair and maintenance

a/ Existing repair facilities maintenance erganizatiem
and spare parts sterage

The maintenance section of the factery is unerganiszed, An
engineer is in charge of the maintenance workshep. The
workshop staff is adequate, and the proportion of skilled
workers is sufficient, but no spare-—parts stock recerds

are kept, drawings are not available, and the spare-parts
store is jnadequate, Repairs are accoording to an operational
system, i,e. repairs are carried out when faults occur in
the machine; old and outdated machines are idle because the
replacement spares are manufactured singly since they cannet
be obtained commsrcially. The lack of stock recerds and

of drawings prevents suitable preparations. The machine
park of the maintenance warkshop is inadequate both as
regards quality and numbers, Buitable spare parts stere
don't exist.

The waorkshop staff has 26 employees, including eme engineer
and 13 skilled workers,

The maintenance warkshep has 6 mackine tools, The estimat-

ed amount of imparted spars parts is 60 % compared with
the total consumption,



e
Y/ AMegsacy of maintensnce and vopeir faeilities
Maintenance activities are -.itlflnﬂ;

¢/ Recommendations for impreveseat

The maintenance workshop machine pask needs 2ew mehines,

programmed mintenance has $o bo ergmmised and a spave-parss
store entablished,




2, pipdad Arwy YaoVery
Bandung; founded in 1880

General descriptiom

The Army owns the factory.

Apart from its military woark, it has a section for civilians?
production; this mainly mnufactures machine components

and tools for different orders. The factory has a fairly
nedern machine park, gear ocutting section suitable forge,
iron and steel foundry and heattreating section,

The foundry is outdated, but with some invesment it could

be made up to standard, The factory is well organized, 1i%

has an excellent engineering and skilled working team, The
total employees of the machining and engineering plant number
6000, and 2500 machines have to be maintained, Here must

be notea that in certain technological branches as gear
cutting, grinding and in general fine machining there are
bottlenecks,

Dédsoription of repair and maintenanoce

a/ Exiating repair facilities, maintenance erganizatiem
and spare parts storage

Maintenance is well organized, mainly preventive, In certain
cases due repairs are only carried out after faults have
accurred in over-warked machines, it has been classified

in Table 6 in the operational group.

Spare parts records are kept. The spare-parts store ia well
recorded and equipped, but no information was available asm
%0 the size of the stock and the annual use of the spare
parts, The estimated imparted spare parts amount to 4¢ %
of the tetal oconsumption,

The maintenance staff of the civilian section is 60, includ-
ing 3 eaginsers and 4¢ skilled werkers.
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VW Moguaty « minteonmmee and repeir faelltities
iatenance i sstisfactery,

o/ Deocoumsadation fer imprevemsanst

Resonstruction of the foumdry is necessary, Thus the fastery
would be mest suitsble as & central spare-parss msasfeet-
wring bdase, Naturally, for this purpese the meatiened tooh-
Belegical branches have te extemded in Marmeay,




3 MAELK IR
Bandwng; founded adout 1950

General descriptiem

This 18 a privately ewned small factory which manufactures
all kimnds of household mass preducts, i,e, household eil
renges and mapsack sprayers at present. The factary is
well erganized and used to capacity. The premanufacture of
plate components is mechanised. The average age of the
machines is 10 years. Tweaty machines and the necessary
auxiliary equipment have $¢ de maintained,

It empleys a tetal of 180 persons.

Description of repair and maintenanoce

a/ Bxisting repair facilities, mintensace erganiszation
and spare parts storage

The factory has no maintenance workshop of its own, A group
of 16 persons, 8 of which are skilled workers, carry out
maintenance, Machining .is carried out in production work-
shops, Machine repair is enly carried out if faults arise,
.and scoerding to necessity, i,e, emergency maintenance, but
the quality of she work is goed. The spare-parts store is
arrenged well, but it has ne suitable steck, The estimated
imperted spare parts amount te 10 % of the total used,

b/ Adequacy o maintenance and repair facilities

Although enly emergency maimtenance is carried eut, a$
presents ne oxtensive machine idling has eseurred as a resuls
of the preperties and age of the machines, Therefere, at
present maintenance is aceeptadle,

o/ Rocvumendatiens for impreveneat

The intreduction of pregreancd maintenance is suggested,

ad the supplomsmtatien of spare-parts e stock in the stere,
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L 2arada
Surabays; founded ia 1900

General descriptiem

The factory is state owned; it mainly sanufactures construc-
tien steel, but alse machine components, In fact it recently
started the production of road rollers in medium series
/Jugoslavia supplied the road roller section of the factory
which is still being erected/. The factory has a large ma-
chine shop, a forge, iron and steel foundries, Most of the
buildings and machines are out of date, The average duration
of the machines is approx. 30 years. The factory employs
900 workers, and 350 machines have to be maintained, The
management of the factory is not maintenance minded,

Desecription of repair and maintenance

e/ Bxisting repair facilities, maintenance erganizstiom
and spare parts storage

It has a maintenance workshop of its own, but it has a wvery
lew standard, froductive plants manufacture cut compongnts,
Neither its organisation nor the equipment is adequats.

The total maintenance ptaff is 22, including 2 engineers

and 13 skilled workers. An operational method has been
adopted, dut since it lacks drefstmen, spare part inventories
and its workshop capacity is small, the jeb cannot be carried
out satisfactorily. /It should be noted that the full capa-
city of the factory is not utilized, as a result of lack

of work., ldling of certain machines owing to repair, causes
no stoppage in production, and so0 the managemant of the
factory is not particularly interested in maintenance. The
repair workshop has auxiliary machines only as the preduc-
tion unit msnufactures the components,/

It has a spare-part store, but it is badly organized, and
1% oannet be assessed hew much reserve is availadble of the

a0 eensary spare parts. Therefore, in Table 6 this factexry




is shown as not having a spare-parts stere, According to
verbal information, the spare-part steck is 6~months in
value. The impert ratie is lo %.

b,/ Adequacy of maintenance and repair facilities
According to the above, maintenance is unsatisfactory.

o/ Becommendations for imprevement

store, the establishment of a well-equipped maintenance
workshop and reconstruction of the foundry are necessary,

A complete re-organization of maintenance and lparo—partl'
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5. PN Indrs
Surabaya; founded in 1878

General descriptiem

The factery is state ewned. It manufactures construction
steel, different sizes eof sludge pumps and machine components
on order. It has a large cutting shop where the machines
work efficiently, they sre in good conditien, although they
are old and out of date. It also has a forge and foundry,

but the latter is completely out of date. The factory employs
685 persons, and 153 machines have to be maintained.

Description of repair and maintenance

a/ Existing repair facilities, maintenance organization
and spare parts storage

Maintecoance is well organized and the good conditions of
old machines proves this,

It has 1ts own maintenance and component prcduction workshoplyg
with 8 basic machines, The maintenaunce staff numbers 40, inc-
luding 3 engineers and 35 gkilled workers, An operational
method 18 used., It has a spare-part store with a 6-month
supply and max.-min, supply records. Imported spare parts
amount to 40 % of the total spares used,

b/ Adequacy of maintenance and repair facilities

Maintenance is satisfactory.
o/ Recommendations for imprevement

It is necessary to exchange the machines and the equipment

of the foundry. Thus, the factory would be suitable as a
component producing base for Rast Java, Preventive maintenance
has to be developed.




6. Pl Dek. 79 Priek

DJakarta; founded in 1891

General descriptiem

The fsctory 1is state owned, It is suitable for the repair

of ships of 5-20 theusand tonas, The factory 1is well erganiz-
ed; it has produced new ships in the past, It has machine
and construction steel workshops, s ferge and s foundry,

and also 5-20 thousand ton docks, but its equipment is out
of date, The sverage duratiom of the machines is shbeve 30
yoars, nevertheless, they are efficient,

A8 a result of lack of erders, the utilisatiom ef the factory
is very low, It should be neted that ship owners do net
require regular docking and maintenance, snd repairs are
ssked for as a last resert,

The factory employs 1270 persons.
Machines to be maintained number 120,
Description of repair and maintenanoce

a/ Existing repair facilities, maintensnce erganisaetiem and
spare parts storage

It has 1ts own maintenance workshop which is suitable fer the

aanufacture of components. The maintenance workshop has 16

sachine tools, The maintenance staff is 70, inecluding 3
engingers and 60 skilled workers. in operationgl method

is used, It has s well arranged spare part store, and the

stock supply is 12 months, The inventaries and records are

kept in order. Impert amowunts to 4o % of the tetal spareas
consumption,

3/ Adequancy of maintenance and repair facilities

Haintenance is acoeptsdle but owing to the frequeat faulss
of the eld machines, there is a o-nstant delay.
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v Recommendations for imprevensat

The factory has to be mnoderniged, so that seea~going ships
can be maintained efficiently. The same is valid for the
machines of the maintenance workshop, and preventive main-
tenance has te be argsnised.

An X=@ay apparatus is necessary, in order to test the weld-
ing seanms,




7. P. Dok Burabals
Surabaja; founded in 1910

General description

The factory is state owned,

It mainly repairs ships, but new ships are also preduced,
It has machine and construction steel workshops, a farge
and a foundry, In addition it has docks to accommodate
ships of 5000-20000 tons. Its machine park is out of date,
but it is in good condition, Most of the docks are new and
their average duration is 10 years. The factory is suitabdle
for the maintenance of sea—-going ships,

The factory has a well equipped training workshop., Sur-
prisingly, we sow no X-ray apparatus in a ship repair shop.

The factory employs 1170 persons and 90 machines and the
necessary auxiliary equipment have to be maintained,

Description of repair and maintenance

a/ Existing repair facilities, maintenance organization
and spare parts storage |

The factory has its own maintenance workshop which msnu-
factures components, The cutting shop has 14 machine tools,

Maintenance is well organized, The maintenance staff is 60,
including 3 engineers and 50 skiiled workers, Work 1is ac-

cording to an operational system, but a preventive maintenance

system is approached. Records of spare parts are kept, and
regular checks are carried out, Unfortunately, the machines
of the maintenance workshop are mostly out of date., The
spare parts store is well organized, gnd max,-min. records
are kept. A 6-month stock supply is availahble, Imported
spare parts amount to 30 % of the total consumption,
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¥/ Adsquacy of mintenance and repair faeilities

Maintenance work iy acoceptable dut the out-dated machines
cause difficulties,

¢/ Recommendations for improvement

The addition of modern machines in the maintemance workshep
is necessary, and the purchase of an X-ray apparasus,
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8, Railway Repair Staties Nangare}

DJjakarta; year of foundation net availadle
General descriptiem
The factory is owned by the State Rallways.

Its job 1s the maintenance of railway engines and rolling
stock. The station is well eganized and carries out its
work efficiently., It carries out preventive maintenance of
the haulage and rolling stock of the rallway; this involves
periodical inspection, medium and general overhauls as a
function of the kilometres completed, The standard of re-
palr is satisfactory., The astation employs 1665 personsg

6 Diesel engines, 12 motor trains and 500 waggons have to
be maintained,

Description of repair and maintenance

a/ Existing repair facilities, maintenance erganizatioen
and spare parts storage

It has its own maintenance workshop, but this has no machine
shop. Productive workshops carry out outting and machining,

The maintenance staff is 40, including 2 engineers and 30
skilled workers, For the equipment ef the station an opera-
tional maintenance system is used, Records of spare parts are
Kept,

Its spare-part stors is well organized, with a stock for
2 years; thism is considered superfluous. Min,-max, records
exist. The import ratio of spares for use is 30 %.

b/ Adequacy of maintenance and repair facilities

Maintenance is satisfactory both as regards the equipmeat
and its own machines.

¢/ Recommendations for imprevemens

Ne special recommesndatiens are ne cesEary,




9. Qarys Shipyapd
Djskartas founded in 1952

Gereral des: 1 1r 01

It i jr vate.y owicl, Stitable for the production and re-
pair of small ships, It is well equipped with new machines
but it 19 practically at a standstill owing to lack of
orders, Its max, personel is 500 at complete production,
45 equipment have to be maintained, The management of the
factory is not mainteance minded.

Desoription of repair and maintenance

a/ Bxisting repair facilities, maintenance organization
and spare parts storage

It has no maintenance unit or spare-parts store of its owny
only the mo..t necessary repairs are carried out, The re-
pairs a.» made by the productive works themselves,

b/ Adequamy of maintenance and repair facilities
Maintenance as such is non-existent.

¢/ Recomendations for improvement

Primarily up—grading the utilization of the plant, and than
organization of maintenance are necessary,




10; 2.‘:; Textil
Bandung; founded in 1935

General description

It 18 the property of the Transport Workers Trades Union,
Textiles and working overalls for railway workers are manu-
factured,

The average age of the machine equipment is 30 years; quite
out of date, and production is uneconomic, so the factory
has financial difficulties. The number of total employees is
1100, The following machines have to be maintained; 336
different weaving machines, 1100 spindles, 1 colour-printing
sachine and 87 sewing machines,

Description of repair and maintenance

a/ Existing repair facilities, maintenarnce organization
and spare parts storage

It has its own maintenance unit, but its capacity is insdequate.
In view of the completely outdated machine pool, only emergency
repairs can be carried out,

The maintenance staff is 25, including one engineer and
20 skilled workers. The workshop has 6 machine tools,.

It has no spare~part store worth mentioning owing to financial
difficulties, 40 % of the spares consumption is imperted.

b/ Adequacy of maintenance and repair facilities
Maintenance is at a very low standard as a result of the

small capacity of the maintenance unit and of the -
mchines

¢/ Recommendations for imprevement

Cemplete reconstruction ¢f the machines and bduildings o

the factory is necessary, and commensurately, maintensnee has
to be organiszed,
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11. 2ax3il 121 /1averesery/
 Memdungy year of feundatien-unet availadly,:

Genexral deseriptim

Phis is a central state ladberatory. Its jobs are the qualisy
smtrel of textiles, testimg ef new machine types and the
truining ef mpecialists,

I8 has mschanical and chemical laboratories and manufeebhu-
ing departmsnts, The tetal number of employees is 200,
Semerally 8300 spindles and & few weaving mmchines Mave e de
mintained,

Deagription of repair and maintemanee

&/ Bxisting repair facilities, msintenance exganismtiem
and spare parts sterage

It has ii3 own maintenance werkshop, empleying 16 persams,
including one engineer and 12 =skilled werkers. The main-
fenance workshop has 9 mmchine tesls., Only emergeney main~
t®asce 18 carried out, but as the machines are tested far
@ short peried, this is suffiecient,

It has a well erganized spare-parts stere, with a S-amph
stock supply. The ratie of imparted mpare parts is 60 %,

Y Adequagy of mintenance and repair faeilities

D2 view of the sharacter of the plsat, the standard o
Mmintenance is acoceptadle.

¢/ Recommendations for imprevement

)

Ne mpecial recoumndations are necesmary,
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12, Mateust aad Coo Iide
Oanaing Factery, Bandung; founded ia 1907

Geniexral descriptieam

The factery visited im only one o $he plants of Vhe eempany,
The number of empleyees is 320, Two mainm preducts are mau-
factured heres srtificial rice which is quite mew, omly

2 years, snd productien is carried out with Italian maghine-
line; sardines or tinned meat is produced em three machine
1imes. The new unit e the factory is completely sutematioe,
whereas only certain processes of canaming are automstie.

The abeve mentioned four machine lines and the necesmary
auxiliary equipment have to be maintained,

Deacription of repair and maintenanse

a/ Existing repair facilities, maintenance erganizatiea
and spare parts storage

It has its own maintenance unit, but general repairs are
sud-centracted. The maintenance staff is 21, including one
engineer and 12 skilled workers, An operational system is
used, The maintenance workshop has 4 machine tools.

The spare-parts store is well erganized, with s supply
stoock for 12 months.

b/ Adequacy of maintenance and repair facilisies
The standard of maintenance is adequate,

¢/ Recommendations for imprevemeny

A central maintenance unit has teo be established fer all
factaxries of the company,




al)e-
15. Basala Jait YIo Rl Bt Sxeees Plash
Ssmareng founded in 1966
demmrel deseriptiam
It 18 state omed,

I.t is « medern woll equipped factory whieh preduces wygen.
A total of 320 persoms are empleyed and 3 machine units
have teo de repaired.

Deseription of repair and maintenance

s/ Existing repair facilities, maintensnee exganisatiam
and spare parts storage

IS has a well equipped maintenance department. The mintenanes
staff is 6, including one engineer and & &R lled workers.

The maintenance workshop has 4 machine tools, Preveatiwn
mintenanes is carried out., It has a well erganiszed mare
parts stere vith max.-min, supply recerding,

3/ Adequacy of maintenance and repair facilisies
The standard o maintenance is satisfactery.
¢/ Recommendations for imprevemsat

No special recommadations are necessary,




14, fusar Pactery Ervea

Suradaja; founded in 1839
Geaerel description

It is state owned. It produces raw sugar. It is a very old
factery and most of the equipment dates from 1920-1930,

The factory is out of date, but its equipment work efficient-
1y. It employa 600 persons,

Description of repair and maintenance

a/ Bxisting repair facilities, maintenance crgerization
and spare parts storage

Maintenance is well organized; it has its own unit.
Maintenance is preventive but it is seasonable, At the end
of the sugar season, most of the workers of the factory
@re employed for maintenance and necessary repairs, No loss
of production eccurs during preduction,

The maintenance staff numbers 400 at the beginning of the
repair season, This figure imcludes 2 engineers and 250 akil-
led werkers. The maintenance workshop has 25 machine tools,
but most of these are out of date,

It has a well erganized. spare-part store, with a supply stock

fer a season /campaign/. The ratio of imported spare parts
is &40 %.

3/ Adequacy of maintenance and repair facilities
Eaintenance vomsidering the circumstances is acceptable,

¢/ Recommendations for improvement

The preduction and maintenanece equipment have to be
aederanined.
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15. Bamiilinee Plaat P.J. Peask Srimidiads
hlc_ll-ﬂ founded in 1966
Gmerel desoriptiam

The .plant is state owmed, and eomplotely supplied by the
WA, I$ preduces chemical fertilisers and empleys 1500

poople. The plamt is up~do-date and 1% 1is in s very geed
state,

Desaription of repair amd maintensnee

o/ Existing repair faeilities, mintonanece organisation
- and spare parss sterage

The plant has s well equipped maintenamce departmant, with
~soparete maehine, cemstructien steel and electric wrhsheps.

The maintenance staff total 3ee, including 3 engineers

“Juhich we condéider tee féw/ A8 25 skilled workers, Opare
‘PRI feeords are ept. Preventive maintenance is carried

St The quality of the werk is faultless,
The mintenanece werkshep has 25 machine tools,

e spare parts stere is well erganized wvith nin.-mx, supply
recording.

Btesk supplies are for 2 years vhich eea Yo ccnsidered as
superflucus,

¥/ Moquaey o maintonanes ol repeir faeilities
Maintenanes is satisfactery
o/ locoumsadaticns for imprevemad

e speeial recoummndatiens are m oonmary,




K. Sapend Padans
' Pdang; founded in 1920 '

Generel descriptim

I8 ip state owned, ene of the planis of the Cement Assesie~-
Sien, It is well erganized, dut ous of date. It has 4 kilns
and .activates eme mine., ISs great predlem is that its o
perienced leaders leave Sumairs.

Is is sypical «f the geed management of the factory that

{8 has & schoel fer the werkers where technical sraining

is given and lamguages are taught. The factory empleys 1400
persens, The management of the factery is agalnst lecally
preduced spare-parts. | |

~ Deseriptien of repair and maintenance

e/ Existing repair facilities, maintenamce erganisatiem
and spare-parts storage

Mainsenance is well erganized, It has its own maintenance
departaent, but in certain branches, it lacks specialists,
¢.§. electrical mechanics, The maintenance staff numbers
85, including one engineer and 70 skilled werkers. The
maintenance werkshop has 14 machine teels.

Werks is accerding to the eperatiemal mystem.

IS bas & well erganised spare-part stere, with a supply steck
fer 12 nenths, Max.-min., supply recerds exist. The retie

of imperted spare parts is near 7¢ .
b/ Adoquaey of mintermace and repair facilities

The physieal pessidilitios of maintenanes is a¢esptadle
bt there are fov leoading technidians,

o/ ncommendatios for imprevenent

Preventive maintenanes has ¢ b organised siam nim
oftexd the possidilities fer Shis,
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17. FIK, Ealendar Machine and Electric Moter Repair

. Workshop
DJjakarta; founded in 1963

General description

It is atate owned,

It is designed to satisfy the requirements of the electric

company, but the plant is not completed, only its small

sorew and rivet manufacturing unit and the construction steel
! shop operate at present,

! On completion, it will manufacture construction steel and

] repair electric motors, It has a modern electroplating plant,
i dut it is not used, The management of the factory is not

i maintenance minded,

Japan supplied the factory., The total number of employees
is 150, and 27 machines have to be maintained,

Description of repair and amintenance

a/ Existing repair facilities, maintenance organization
and spare parts storage

It has no maintenance workshop of its own. The maintenance
staff consists of 4 skilled workers,

Only emergency maintenance is carried out. It has a spare-
parts store of medium standard /no recordings exist/ with

& supply stock for 12 months. The ratio of imported spare

parts is near 90 %.

3/ Adequacy of msintenance and repair facilities

The standard of saintenance is unacceptabdle,

¢/ Recommendations for imprevement

Om completion of the factory, maintenance has to be p .

erganized and the establishment ef a maintenance workshep
is inevitabdle,
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18, PR, Metrika Electric Moter Repair gnd Manufacturing

Shep
Djakarta; founded im 1925

General description

The plant is a joint Indonesian and Dutch company. It is
partly & commercial organization, and partly a service net—
work, 1.e. it has smaller plants in Bandung, DJjakarta and
Surabaja for the repair of electric motors and appllances,
and it also manufactures electrical instruments,

At present the plant is not used sufficiently, owing to

lack of orders, but it 18 suitable with some extensions as

a central electric motor repair factory, Its total employees
number 71, and 15 machines have to be maintained,

Description of repair and maintenance

a/ Existing repair facilities, maintenance organization
and spare parts storage

It has its own maintenance department, btut no machine shop,
hence the productive workshop carries out the cutting work.
Its maintenance staff consists of one engineer and 6 skilled
workers, The operational method is used. The quality of

the work is adequate,

It has a spare-part store without spare parts om stock owing
to financial reasons,

The ratio of imported spare parts is 6o %,

b/ Adequacy of maintenance and repair facilities

The standard of mintenance is acceptable, but the lack
of a spare-parts stere is a fault,
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¢/ Recemmendations for improvement

A well equipped central maintenance workshop has to be
established for the various units,




19. Geruda Alroraft Repeir Stayion

DJjakarta; year of foundation not ayailabdle

Gensral descriptiom

It 18 the central repsir ststion of the Garuda Alrways

Corporation., It 1is a very well equipped and organized sta-
tion,

It has all the necessary workahops. Its team of skilled
workers is excellcnt, Its equipment is suitable for the
complete repair of internal-combustion engines, The engines
of turbo or Jet aircraft cannot be repaired, so these are
repaired abroad. The station ia at present being extended
in order to enable it to carry out theae repairs too.

The aircrafta are maintained according to international re-
gulstions. The station eamploya 780 people, and they main-
tain 90 machines,

Description of repair and maintenance

a/ Exiating repair flcilitic'l. maintenance organization and
spare parts storage

It hsa its own maintenance unit, but no machine shop,
Otherwise, the maintenance of the factory equipment is almo

faultless, The maintensnce staff ia 103, including 3 engineera

and 80 skilled workers. Preventive maintenance is carried
out.,

The spare-parts store is well organized, with a stock for
12 months, The recordings sre kept excellently in erder. The
ratio of imported spsre parts is near 9o %.

b/ Adequacy of maintenance and repair facilisies,

Maintenance is satisfactory,
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¢/ Recommendations for imprevenesas

No special recommendations are 2o 0eNsEry,
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20, P
Djatiluhury founded in 1963

General descriptiom

It is a hydraulic power station with a capacity of 125 MW,
Prance has built it, with French and Italian equipment, The
power station is modern and in faultless condition,

Description of repair and meintenance

s/ Existing repair facilities, maintenance organization
and spare parts storage

The power station has a modern and well equipped maintenance
department and workahops with separate machine, electrical,
{nstrument, car and earth working machine repair shops,

Its maintenance staff ia 155, including 23 engineera and

100 skilled workera. Preventive msthods are used, The quality
of the work is good,

The cars and ¢arth-working machines of the power station are,
repaired here. The maintenance workshop has 23 machine tools,

It haa a well organized spare-parts store, with a 6-month
supply stock, The apare parta recordings are up-to-date.
The ratio of imported spare parta is 90 %.

b/ Adequacy of maintenance and repair facilities
Meintenance is satisfactery.

¢/ Recommendatiens for imsprovenment

The heavy earth-working sachine repair shop here could bve

developed inte a cemtral heavy sachine repair statiem fer
Java,
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Apart from the factories listed under 1-20, we visited
the £nllowing institutions, a short description oFf
whi*h is given below.

(«rtral Industrial Laboratory
Randur.g

A sitate laboratory established for the machine induusicy
which is capable of performing all chamical ard e i
cal invegtigations and tests, In addition to the Tan
‘sries, it has well equipped machining end electricn’
workshops. Its experts are highly qualifieds At pre.er
it has financial difficulties, and is unable to pur-hu.
new modern nstrumentes,

Finar.cial a.pport is needed to purchase instruments.

I"d.strial Training Centre

Randu* g

It im a modern teaching institution, It has well equ
ped *e¢¥%ti1le, machining, cutting, motor, mechanical a»ri
electrical ‘rairing workshops, I[ts use s maif 1d,
trains apprentices from young people wh~ firished
gsecondary schooling, postgraduate courses are ru- for

worke s and university students receive practi-al
training, Its teaching capacity is approx, 4oo=hHco
persor s anrually,
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