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SUMMARY OF CONCLUSIONS AHO RECOMMENDATIONS 

1 • INTRODUCTION 

The Government of Indonesia has given high priority to the development of the engineering 
industries. both in terms of quantitative as well as of qualitative growth. 

Improved produdivity and international competitiveness are important requirements in 
the context of the emphasis which the Government puts on import substitution and on the 
enlargement of exports of manufactures. 

Major problems that prevent the improvement of Indonesian industrial produdion today 
are a.o.: 

1 • the lack of proper maintenance systems. which in tum could improve produdivity, 
quality, efficiency and safety and could decrease pay-back time for installed 
equipment, energy consumption and negative pressure on environment. 

2. inadequate and inefficient training of manpower in the field of maintenance . 

3. unawareness of national investors and senior management of the importance of 
maintenance. 

4. lack of consulting capacity in the country to assist industry in developing 
maintenance systems in the plants. 

On the request of the Government a UNOP/UNIOO preparatory assistance has been approved. 
A specialized consultant ( DGS INTERNATIONAL}, on behalf of UNIOO, has been fielded from 
august 24 till November 15 1990 . The objective of this mission was to make an in-depth 
study concerning the maintenance problems in 18 c;plected enterprises in Jakarta, 
Surabaya and Medan belonging to the subsector of the engineering ir.dustries. Moreover it 
was expected that the mission makes recommendations for improvement, together with a 
plan of action and the formulation of a project document for further UNOP/UNIDO 
assistance. 
The consuhants confirm that lack of maintenance management systems in the visited plants 
is a major constraint to reach the objectives put forward by Government. Moreover it 
generates high direct and indirect maintenance costs, reduces efficiency of produdion and 
shortens life-time of production equipment. 

The consultants recommend to undertake quick action in fo':owing fields : 

- the development of maintenance policy and strategies, both on national as well as on 
plant levels 

- the development of national consulting, technical assistance and training capabilities 
- the introduction of managed maintenance systems in industry 
- the development of human resources for maintenance especially on managament and 

supervisory levels. 
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2 • ASSESSMENT OF THE PRESENT SITUATION 

The prevailing technical problems, as have been stated in Indonesian industry, can be 
classified into 4 groups : 

1 • The omduction eaujDment 

Production output ranges from 33-80% of nominal capacity. 
Quality of final products are ofter1 below international standards. 
Availability of equipment ~aries from 40 to 80%. 
High downtime of production equipment has been stated in several plants, due to as 
many various reasons as there are lack of orders, lack of production planning, lack of 
machine-operators.high degree of breakdowns due to machine failures. 
In case of plant extension, non-respect from original plant lay-out and material flow 
design, resulting in poor general lay-out and difficulties to master/rationalize 

production process. 
the selected new equipment is in fine with modem technology, nevertheless almost no 
measures are taken to ensure maintenance : no standardization, poor maintainability, 
poor adequacy to local circumstances of operation, insufficient maintenance 
instructions.no training for maintenance staff on the new machine etc. 
Cleanliness and order have been considered as good in only 20% of the plants 
much of the damage to machines and major part of production losses are the result of 
either poor /erroneous maintenance methods or due to wrong operation. 

2. Maintenance oroanization and manaaement 

Maintenance is not considered as a productive function and therefore poor attention is 
paid to its organization and resources. Awareness concerning the importance of 
maintenance both on micro- as well as on macro-level is very low. 

In 55% of the plants, organized maintenance is non-existent, in 30% there is some 
repair and systematic lubrication and in 15% maintenance is really part of the 
organization but must be improved. 
Organization charts hardly exist or their efficiency is low.Maintenance crews are 
headed by the production departments resulting in poor coordination and lack of time 
to execute maintenance works. 

In 80% of the visited plfnt, maintenance activities are limited to trouble-shooting, 
repair and ad hoc lubrication.Only in 20% of the plants medium and long term 
operations are scheduled but even in this case, planning office was systematically 

understaffed and qualification too low. 

Managed maintenance systems incl. equipment monitoring, cost control, systematic 

preventive and predictive maintenance are techniques which are in general absent. 

MIS (management information systems) for maintenance do almost not exist. Data 

collection in terms of worked hours and consumed spares is not done. Even technical 
statistics. when they ar~ registered, are often erroneous and cannot be used as a 
management tool. As this is the basis for computerization of maintenance management, 

an important work still has to be done upstream. It has been estimated that about 20% 
of the visited plants are ready for introduction of computerized systems. 

. 2 . 
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3. Material resources 

Due to a lack of technical documentation or an inadequate distribution of it, 
maintenance interventions are done by memory or based on previous experience or by 
trial and error.Even if instructions exist, they are hardlf understood ( language 
problems) or are not followed at all. In many cases, documentation disappeared. In the 
case of orocurement of new equipment, no systematic demand of documentation is 
done, based on detailed terms of reference. 

Spare parts are a problem which has not been tackled properly: it starts with the 
selection of the parts (due to insufficient documentation), their erroneous 
designation/coding and non-efficient stock administration techniques. Poor storage 
conditions result in yearly losses in terms of value from about 15% of average stock 
value.Overstocking for some parts, stock-outs for badly needed parts, lack oi stock 
analyses etc. are part of the picture. To this point one should not forget that spare 
parts and lubricants represent approx. 25 to 35 % of maintP.nance cost. 

Workshops are generally well equipped, in some cases over-equipped.80% of the 
machine-tools are less then 20 years old, which is young. They are in a good 
shape.Many plants do local manl!facturing of spare parts but quality is too low (no 
rP.Spect of tolerances, no specifications concerning materials ... ). This results in 
repeated breakdowns causing serious damages to machines.Electrical repair work is 
done both in-house or through subcontracting. For maintenance of electronic devices, 
plants often call upon the services of manufacturers through their after sales 
services. 

Tools and measuring instruments are available to a certain extend, but are in a 
bad shape or wrongly used. There is a lack of diagnostic facilities which are necessary 
for condition based maintenance. These facilities must still be introduced and 
personnel trained, both in the utilization as well as in interpretation of results. 

4. Hyman resources 

As personnel is mainly recruited for production purposes, maintenance staff, both in 
number and qualification does hardly meet the needs of the plants. Function and job 
descriptions are rare, manning tables are not established and maintenance 
department, when it exists, is often the •overflow· of inappropriate production 
personnel. 

Training on execution level is limited to on-the-job training by supervisors 
resulting in no further improvement of quality standards. 

Engineers and foremen are sent abroad for study tours, mainly when procuring new 
equipment. Upon their return insufficient dissemination of know-how is ensured. 

Motivation problems of maintenance personnel are a very serious constraints for 
smooth functioning of maintenance department. Maintenance personnel hardly 
benefits from installed incentives-policies as the latter ~re more intended for 
productiJn staff. 

. 3 . 
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The mission has also visited 6 training centres and 3 testing centres. 

Training is given in different maintenance trades such as machine-tooling, "Nelding, 
pneumatics, hydraulics etc. Equipment maintenance is hardly considered, and training in 
maintenance management was only found in 1 centre.Training programs do not meet the 
needs of the industries, concerning maintenance practice. 

Testing centres are rather well equipped but the poor activities illustrate their lack of 
credibility in the industries. One of the main problems of these centres is to attract 
experienced staff and to propose them suWICiently attractive conditions to stay at the 
centre. Only in this case the centres could gain credibility through competent s.aff. 

3. CONCLUSIONS AND RECOMMENDATIONS 

After in-depth analysis of the above assessment, the mission concludes : 

1 . the problem of maintenance in the Indonesian engineering industries is very serious. 
A lack of managed maintenance systems and of a maintenance - friendly environment 
is at the basis of many production losses. Moreover it results in reduced quality of 
final product, in increased production costs and in uncertain continuity of production. 
The latter are main conditions to be fulfilled in export-oriented industries. Finally a 
lack of maintenance reduces life-time of production equipment, endanger safety of 
personnel and environment. 

2. the problems mentioned in previous chapter are interdependent: solving only one of 
them will not solve the mc.intenance problem as such. Actions should be undertaken to 
solve all problems, may be not at the same time, but according to a predetermined 
degree of priority. 

3. based on previous and on-going experiences of the consultant in Indonesia, the 
problems which have been stated in de engineering industries subseclor, are very 
similar in other sectors, such as other industrial subsectors, transportation, pub!ic 
works. agriculture, agro-industry, telecommunication, health, buildings, 
laboratories and testing centres etc. 

4. the solution of these pro!>lems do not only depend on the equipment owners. Other 
economic sectors are involved, such as national educa:ion, labour legislation, 
banking, customs, imports etc. They often precondition the downstream operators. 

Consequently, a solution to the maintenance problems in the subsector concerned, must be 
seen in a broader framework. 

In fact, the design of a national industrial maintenance policy and related strategies, is 
strongly recommended. These should be based on sectoral and subsectoral strategies in 
relation with the current Indonesian Five years plan and in close coordination with on­
going projects. upstream of maintenance (such as new investments. rehabilitation or 
restructuring projects) 

4 
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A maintenance policy and related strategies for implementation in tile concerned subsector 
should focus on following headlines: 

1 . Upgrading of existing situation through : 

- better awareness at all levels concerning the importance of maintenance 
- improved maintenance organization and management.including efficient 

Management Information &.'Stem. 
- motivation and training of staff 
- improved work programs 
- upgraded material resources(technical documentation, spare parts.budgets) 

2. Implementation of me~sures to s.1feguard the future through : 

- design of a long term policy for the development of human resources 
- design of an integrated computerization policy on company level, of which 

maintenance wa11 only be a part of 
- participation of maintenance specialists in the whole project cyde when procuring 

new equipment or when planning new investments. 

The mission has developed in the study-report, a plan of action, including an outline of the 
interrelations between them. 

Nevertheless either which action will be undertaken, be it in one subsector or in different 
subsectors at the same time, somehow a coordinating body must exist. 

Moreover, from the man2gerial and technical point of viP.w an experienced know-how in 
introducing managed maintenance systems will therefore have to be developed. 

A first step in the framework of what has been discussed above, and in order to participate 
in the solution of the most urgent problems, the mission recommends to develop national 
capabilities in the field of maintenance consulting and auditing, technical assistance and 
training. 

A core-group of consulting engineers should be set up in the framework of a Maintenance 
Consulting Centre (MCC), which in turn could generate a spill-over effect through 
assistance to selected pilot plants in the industrial regions. Apart of an activity ir the field 
of maintenance promotion, this MCC would provide services to industries in consulting, , 
assistance and training. 

As to the selection of pilot plants for this purpose, and based on the diagnostics done in 1 O 
plants in the regions of Jakarta, Surabaya and Medan following tentative choice of pilot 
plants is proposed.: Barata (Surabaya), Gahard (Medan) and Bakhri (Jakarta). Individual 
agreements have still to be made with these companies. 

In order to launch above actions it is further proposed to call upon the assistance of 
UNOP/UNIDO for an integrated project aiming at introducing managed maintenance systems 
in industries. The major e~9ments of this proposal have been presented shortly hereafter. 
In addition. the mission has prepared a Project Formulation Framework and a Project 
Document. which are submitted together with the present report. 

. 5 . 
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4. PROJECT PROPOSAL FOR UNDP/UNIDO ASSISTANCE 

4. 1 Qbjectives and outoots 

The overall objective of the project is enhanced productivity and efficiency of 
Indonesian industry. This will be reached through following imrriedia•e objedives and 
related outputs: 

1 . Immediate objective no.1 

To create a nucleus of capability based at a Maintenance Consulting Csntre 
(MCC), for establishing managed maintenance ~stems in Indonesian industry 
through advisory services and technical assistance, developme.1t of human 
resources and implementation of a promotion and awareness-rai£ing 
program.This MCC is to be established through cooperation with MIDC and 
selected industrial enterprises and located at MIDC premises in Bandung with 
outreaclled mechanisms in Jakarta, Surabaya and Medan. 

Cutout 1 
A structure for maintenance consulting services (Maintenance Consulting 
Centre) in full operation at MIDC. 

Output 2 
A core group of consulting engineers at MIDC , composed of 11 specialists, 
which will be capable :o provide consulting, assistance and training to the 
industry in the field of maintenance. 

Cutout 3 
A promotion and awareness-raising program concerning maintenance 
management and organization throughout the country initiated. 

Output 4 
A framework for periodic training of maintenance personnel introduced. 

2. Immediate objective 2 

To provide direct support to industrial enterprises in improving the production 
through implementation of managed maintenance systems. .. 
Output 1 
3 pilot plants (one in each region i.e. Jakarta, Surabaya and Medan),which will 
have received consulting and technical assistance to improve their production 
by 15 to 40 % through better maintenance management. These plants will 
become •models" for the demonstration and training purposes of the project. 

Qutout 2 
30 industrial enterp;i~e~ ( 1 O in each region ), will be able to improve their 
production as result of participation in training programs and receiving ad hoc 
advice and technical assistance in the field of maintenance 
or~anization.(lmprovement of production can reach 5 to 30 % depending on the 
ki1d and magnitude of services rendered ) 

. 6 . 
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3. Immediate objective 3. 

Upgraded skill of 60 maintenance and management personnel in the field of 
maintenance management 

OutDut 1 
60 maintenance engineers and supervisory staff of industrial enterprises will 
have been initiated or specialized in organization and management of 
maintenance. 

4.2 lnstitutjonal framework 

The mission confirms that MIDC is an appropriate institution to host the project. 

Nevertheless, in order to attract national counterpart staff with sufficient experience 
(4 senior engineers and 7 junior engineers), institutional arrangements should be 
made in order to ensure enough flexibility and autonomy of operation for the proposed 
consulting structure. 

Various alternatives have been discussed during the mission, and are listed below. 
They need further analysis by all parties concerned in relation to their viability. 

The consulting structure Cdn either be integrated in existing institutions or must be 
creaied. Discussed alternatives : 

1 . Change decree of MIDC in order to become more autonomous 

2. Create mixed company state/private companies, banks, development institutes 
etc., based at MIDC. 

3. CrFate autonomous structure by special decree by Minister ( cfr TSG from 
Worldbank IRP projec!) 

4. Integrate structure in existing institution with sufficient autonomy 

5. Create a foundation with concerned beneficiaries 

6. Supply of experienced national counterpart staff by some interested stata owned 
or private enterprises, which in turn will be selected as pilot plants to 
implement planned maintenance systems. This staff could than be integrated in 
eidsting structure described in one of the alternatives above. 

. 7 
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4.3 Budgets 

Following inputs both from Government as well as from UNDP are proposed: 

Budget Component National Inputs rupiahs External Inputs US$ 

BL. 19 Personnel 117.000.000 1.505.313 
BL. 29 Subcontracts - 973.890 
BL. 39 Training 6.000.000 264.000 
BL. 49 Material I Equipment 118.800.000 177.000 

BL. 50 Miscellaneous 18.000.000 30.000 

TOTAL. 25~_800.000 2.960.203 

1 US$ = 1850 rupiah 

5 • THE SITUATION EXPECTED AT THE END OF THE PROJECT 

The implementation of the above proposed project will last 3 years. Following situation is 
expected to be achieved at the end of the project: 

a) Enterprises throughout the country will be sensitized on the importance of sound 
maintenance organization and management. Top management will be informed about 
maintenance strategies both on national and on enterprise levels. 

b ) There .,..m be established a core group of engineers and technicians based in MIDC, 
whict. will be able to provide consulting services and all kind of technical assistance 
in introduction of managed maintenance systems. 

This entity should reach after 3 years a level of credibility and efficiency which must 
allow it to be accepted by the enterprises as specialized consultant. Its services will 
be charged to the enterprises at competitive rates for consulting services. 
Nevertheless, it will not be possible to remunerate certain activities such as those 
related to maintenance promotion and a¥1areness-raising. A complementary financial 
input, at least during 1 t~ 2 years after the project, will be necessary by Govemment 
or interested enterprises. 

c) It is further estimated that through direct assistance to be provided throu~h this 
project to selected enterprises, their production will increase for about 15 to 40 
%.Production costs will be decreased by 10 to 30 %. The quality of many final 
products of assisted enterprises will be upgraded ). Curicula for specialized courses 
on all aspects of maintenance management will be worked out and distributed to 
national polytechnic schools, universities and training centres. 

. 8 . 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DGS 
INTRODUCTION 

A. SUBJECT OF THE MISSION 

Present document is the final report of the ·Preparalory Assistance for Institution of 
Preventive Maintenance Systems in Industries·. (DP/INS/881024). 
This assistance has been providOO by UNDP/UNIDO to the Government of the Republic of 
Indonesia. UNIDO has subcontracted the professional services to DGS International (see 
TOR appendix 1) - contract 90/32. 
The subcontractor has implemented his mission in the field in the period from 24th of 
august till 16th of November 1990. The final report has been prepared in DGS' offices 
from 17 November to 6 December 1990. 

B. QBJECIIVE OF DE PREPARATORY ASSISfMCE 

The main ob;ective of the mission was to make an in-depth analysis of the maintenance 
situation in engineering industries and to formulate recommendations to the lndc,nesian 
Governmer.t aiming at improving this situcklion. Moreover, it was expected that the 
mission formulates proposals for a :urther :.JNDP/UNIDO technical assistance project, 
to promote and institute managed maintenance systems in the industry. 
During lhe mission the subcontractor had to : 

• audit about 20 preselected production units (industrial companies) locateo in the 
Jakarta. Surabaya and Medan regions 

- analyse the existing maintenance organizations in these units 
- anal1se capacity and experience of training and testing centres in relation to 

maintenance management and diagnostics 
- analyse capability of the MIDC to install a core-group for consulting and training in 

maintenance. 

The mission also had to evaluate a tentative list of 21 companies in order,,, select 1 or 
2 pilot enterprises at each location. These enterprises will receive durirag 1t1e pt'l,iect 
concentrated technical assistance for upgrading their maintenance system, so Uiat !r1ey 
can be used subsequently as referral and demonstration centres for training and 
upgrading the other enterprises of the region. 

C. IMPLEMENTATION OE THE MISSION 

1 . Programme 

Briefing in Vienna (3-5 July 1990) 

Preparatory work at DGS office in Belgium (13·8-90 to 24-8·90) 
· set-up of the implementation strategy of the project 
· preparation of the questionnaires to be used for plant auditing 

practical preparation of the mission 
definiUon of the relations between project coordination, field work anc 
UN I DO/UN DP/Counterpart 

· review of UNIDO procedures concerning formulation of project framewor~. 
and project document 

. 9 . 
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- Fielding of experts : P. OE GR001E 24/8/1990 till 1 /9/1990 and 
3/11 /1990 till 14/11/1990 
24/8/1990 till 14/1111990 
03/9/1990 till 15/11/1990 

RDEBOVSER 
C.OECl.ERXl 

- Discussions with Ministry of Industry, MIDC and industrial associations. 

. 

Final selection of plants to be visited (by P. De Groote and R. Oeboyser from 
27/8/90 till 05/9/90) 

Diagnostics in plants, training & testing centres (by C. Declercq and R. 
Deboyser) : 

. in Surabaya from 06/9/90 till 15/9/90 

. in Jakarta from 17/9/90 till 22/9/90 

. in Medan from 24/9/90 till 29/9/90 

. in Jakarta from 1/10/90 till 6/10/90 

- Formulation of conclusions and recommendations from 08/10/90 till 
20/10/90 by C. Declercq and R. Deboyser. 

- Preparation of framework and project document, from 22110/90 til' 
06111/90 (P. De Groote, C. Declercq and R. Deboyser). 

- Final discussions with UNDP, UNIDO and Gc.wemment from 06-14/11 /90 

- Redaction of draft final report at DGS' offices in Ghent from 16/11/90 to 
6/12/90 

The international experts have been assisted by following counterparts : 
- Mr. ASLAM Director General of MIDC 
- Mr. SUPANDI Senior Engineer at MIDC 
- Mr. ACHMAD KOMARA Junior Engineer at MIDC 

The list of persons met is added in appendix 2. 

2. Metbodo!ogy 

2. 1 Defin;tion 

The implementation of the present mission contained following steps : 

- definition of terminology and preparation of questionnaires 
- diagnostics in selected enterprises, institutions and organizations 
- conclusions and recommendations - set up of project strategy and related 

plan of ac!ion 
- formulation of project framework and project document 
- final report 

The objective of UNDP/UNIDO's assistance project is to institute and 
pro·•:de training on managed maintenance systems at enterprise level and 
additionally to provide diagnostic and consulting services ir1 maintenance 

. 10 . 
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practice. so that both the engineering and management aspects are 
adc:tessed. 

2. 2 Terminology and questionnaires 

In the Indonesian Industry. the use of different terminologies for designing 
maintenance functions. has often been stated. Reasons for this situation 
originates from the muhitude of suppliers of equipment originating from 
alfferent countries world-wide and supplied with documentation in various 
languages. Chapter II (The Maintenance Function) contains the terminology 
and definitions of basic maintenance organization, used during this mission. 

Appendix 3 gives a sample of the questionnaire. In appendix 4 details are 
given concerning DGS' methodology for maintenance audits. 

2. 3 Audits in selected enterprises, institutions and organizations 

Aim of the audits was to assess : 

1. the situation of maintenance practice and related links to various 
institutions in the country on various levels (national, sectoral, plant 
levels) 

2. the situation of technical education and vocational training in the 
country 

3. the situation of MIDC (including capacities, organization, facilities, 
etc.) in view of the development of national maintenance consuhing 
services 

. 1 1 . 
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11 THE MAINTENANCE FUNCTION 

A IlE fQEOFilE MANTENAtCE 

The aim of the maintenance function is to assure the maximum availability of 
production equipment and utilities at an optimal cost, under satisfactory conditions of 
quality and safety. 

·ain objectives of the maintenance function are to : 

- optimize reliability of equipment 
- ensure continuously good functioning of the production equipment 
- repair quickly any failure or break-down 
- improve quality of production 
- increase productivitf of existing equipment and production capacity through 

modifications, extensions or small new constructions 
- ensure operation of utilities 
- improve work safety 
• train personnel in the various specialized trades of maintenance 
- give advice and assistance to the management and other departments of the plant 

From this point of view the role of maintenance is substantially more important than 
that of a simole emergency or repair service : the maintenance function is a productive 
function and it is necessary to pay the same attention to it as to the operating function. 
Maintenance contributes not only towards assuring a continuity in production, a 
constant quality and a minimal cost of final product, but deals equally with the 
conservation of the equipment. 

B. TYPES OF MAINTENANCE 

In order to reach these objectives, maintenance will be put into practice in various 
forms : 

- design-out majntenance (also called plant improvement maintenance) to design or 
adapt systematically the equipment in order !o : 

- increase maintainaJ>ility 
- ease operation 
- improve quality and quantity of final report 
· assure safety of pP.rsonnel 
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The term .design-our mainlanance resulls from the objective in the design stage of 
an equipment to ndJce mainlanance work as much as passllle. 

Maintenance 

1 + 
Corrective Preventive Design-out 

maintenance maintenance maintenance 

f _t 
Systematic Condition based 

maintenance maintenance 

- the principle of oreyentjye majntenance is •anticipation• i.e. before a failure occurs. 

It CO' ·ists of : 

systematic majntenance : interventions at fixed periods (time-based or according to 

operating parameters) in order to : 

- detect and pr.went premature wear or failure 
- limit reduction of life-time 
- avoid bad operating conditions resulting in a decreased quality and quantity of 

production 
- avoid or limit the risks of breakdowns of bottle-necks machines 
- reduce unproductive time during overhaul or repair 
- execute repair under better operating conditions 
- avoid exaggerated consumption of spare partS and energy 
- eiminate causes of .Were damage and accidents 
- reduce total workload of the maintenance department 

It consists of : 

- continuous inspections of the equipment 
• systematic interventions in the framework of a predetermined programme 
· various degrees of overhauls 
· routine jobs such as lubrication, cleaning, adjustment, painting etc. 

. 13 • 
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conditjoo based majntenaoce : (also called ·predictiva maintenance) consists in 

monitoring the~ during aperation (by vibrations and sound analysis). leak 
and corrosion control. spectrometric oil analysis. thermography. uhrasonic 
controls. etc.). 
By folowiilg-up the progress at analyzed parameters, an intervention program is 
set up. based on the .. ,IUSI in time• ptinciple. 

- correctiwt mameoance (also referred to as "breakdown maintenance,. 
It consists of inlefVentions after breakdowns or failure 1hrough : 

- trouble shooting to put the ~t as soon as possible back into operation 
oon<itions fin most cases by replacement of a spare part) 

- repair i.e. disassembling of the machine or a subassembly (most of all in the 
workshop) lo eliminate the causes of falure 

As breakdowns are unexpected. corrective intervention needs a me1hodical approach 
in order to lmit unproductive time or to avoid complicated re-assembling work. 

C. TASK$0F MANJENN«& 

Maintenance covers various tasks : 

1. Methods 

The function of maintenance methods has in fact a job preparation task, which 
does not ooncem a specific job (this is carried out by the ·work specification• of 
•preparation desk1. but consists in the organization of all elements in respect to 
planned maintenance, i.e. technical information, work instructions, spare parts, 
etc. 

2. Enaineering and construction monif'lrino 

This function deals with small engineering studies and construction monitoring 
for modification or for smaH extensions of the existent equipment in order to 
improve capacity and efficiency, quality of final product, maintainability, 
operation or safety. 

The tasks of the engineering and the construction monitoring function are : 
design-studies, construction monitoring of installations, monitoring of stan-up 
and commissioning. The erection and installation works will be done by other 
maintenance sections (for instance workshops) or by an out-side sub-contractor. 
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3. Job onmaratjon (or work specjficatjons) 

The job preparation funclion determines the details of the job to tM carried out : 
different phases and operations of the work. instruments. accessories. tools. 
spare parts. other resources. time and man-power allocation. This task resuhs 
immediately from the methods task and concerns a specific job. The job 
preparation work should include tolowing topics : 

- work phases : break-down of the job in dfferent consecutM phases 
- lhe break-down of each phase in Sl&phases and operations 
- the list of cutting tools. metrology instruments and accessori'3S for machine 

tools 
- time alocation of each ope1aticn 

- the designation of the work-pos1s for each phase 
- complementary informations tor each operation (for instance spindle speed. 

feeciug speed. etc.) 

It is not justified to prepare each maintenance work. On the other hand a too 
detailed preparation for certain jobs should be avoided as it takes away all 
initiative of the foreman. 

For machine-tooling works each job should be 100% prepared in detail. 

For maintenance intervention work job analysis proved that detailed job 
preparation was only efficient in 25% of the cases. 

4. Worts prpgrammjng and scbeduling 

The worts programmjng function is responsible for making available in due time 

al material and human resources. Consequently this function is responsible for 
programming all maintenance work and is highly linked with the job preparation 
task. In particular this function should : 

- make the long term planning of all maintenance works 
- decide on the degree of urgency of job requests 
- follow-up all sub-contracting orders and supplies which are necessary for 

programmed works 
- control permaneiatly the workload of shop-floor personnel and machine-tools 

and. if necessary, adjust 
- check the respect of safety orders, rules and procedures by the craftsmen 

The worts schedy!jog function assures the planning of workload of the different 

craftsmen. It is responsible for the distribution of the work according to a 
predetermined planning taking into account work-progress of interventior- teams 
and machine-tools. This planninp includes a percentage for emergency works or 
urgent interventions. 

. 15 . 
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--- - ------------

5. Job exeaJlicn 

This function is assured by the maintenance staff in the production sections or by 
the workshop personnel in case of repair or manufacturing of spare parts. Time 
losses and risks of accidents can be avoided by a good job preparation and 
planning. In particular. job execution should be based on the respect of the work 
scheduling in order 10 avoid : 

- bad synchronization of the successive steps during intervention 
- too many problems 10 be solved on ~floor during execution 
- the use of non appropiate tools 
- misuse of qua6fied craftsmen 

In general a decentralizalion of intlfVention teams in the various production 
sections (assigned mainlenanc .. teams) avoids time losses between stores. 
workshops and the shop-floor. On the other hand a centralization has the 
advantage to improve organiz;~ion and to reduce general costs. Therefore a 
physical decentralization of the inteMMttion teams in a centrarized organizational 
structure has given good results. 

6. Inspection of the work 

7. 

This function is assured by foremen and requires detailed instructions how to 
proceed and which tools or instruments are to be used for control. This function 
concerns particularly the quality of the executed work and the activity of the 
maintenance personnel. 

Soare oarts stock administration and control 

The spare parts administration and store keeping function assures the availability 
of spare parts and maintenance suppfies. in the right time and on the right place 
in an economical way. This function defines the quantities to be reordered. 
depending on stock level and various parameters (consumption, delivery delay. 
market constraints. minimum stock level, etc.) 

Experiences in developing countries prove that it is more interesting to put the 
spare parts stock control function under the authority of the maintenance 
department rather d,lan under the authority of the purchase department. In the 
stock management process, the tasks of both departments are limited as follows : 
maintenance department is responsible for issuing a purchase request (technical 
choice, coding and designation). Purchase department is responsible for the 
commercial process. preparation of order and follow-up of suppliers. A good 
cooperation between both departments is indispensable for a smooth spare parts 
stock control. 
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8. .......... pmsgnnel management 

This function relates only to maintenance personnel and deals with following 
topics : 

- professional quaMcation and experience of maintenance siafl 
- appropriate training 
- set up of debied job descaiptions 
- recruilment of maintenanca personnel 
- poicy of salaries and motivating incentives 

Special attention should further be paid to work-safety. There is a close Ink 
between maintenance and safety. This is one of the reasons why maintenance is 
veiy often in charge of work-safety. 

Each maintenance department can implove seriously the efficiency of 1he company 
bJ reduction of its cosls. This includes a control of maintenance costs which 
require detailed information and management systems. In order to allow the 
mainlenance manager to fuHI his task in this respect, a maintenance management 
section is a necessity for folowing reasons : 

- to collect information about the maintenance activities (worked hours, 
consumption of spare parts, loss of production-time, etc) 

- to analyse maintenance efficiency in respect to the production requirements 
- to follow-up the impact of different maintenance systems : systematic, 

condition-based, corrective, ... 
- to prepare the annual budgets 
- to analyze machine efficiency : breakdowns, output in terms of quality and 

quantity, life cycle cost, etc .. 
- to prepare the necessary informations for defining a renewal policy 
- to define performance indicators of the maintenance department through the 

folow-14> of selected management ratios (both economical and technical) 

The development of micro-computers has facilitated the collection and follow-up 
of al maintenance data. Computerized maintenance management systems will be 
an interesting tool for future development. .. 

1 O. Operation and majntenance of ytjlffies 

The maintenance department is in charge of operation and maintenance of utilities 
(installations for the production and distribution of energy and fluids) : 

- production and distribution of electricity 
- water treatment, distribution and sewerage 

- production and distribution of compressed air 
- production and distribution of steam 
· air cond!tioning system 
• storage and distribution of gasoil 
· storage and distribution of various gasses 
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0. MANTEtW«& lfYB $ 

Five levels of maintananca can he oousidered dependng on the complexity of work and 
urgency of intervention : 

a) first level : sim::>le adjustments foreseen by the machine manufacturer to 
accessible components without any dismantling or opening of the equipment; 
replacement of oonsumable oomponenlS which are accessible under good safety 
ooncltions such as filters, simple cleaning operations. This type of interventions 
can be done bJ the machine operator according to the instructions tor users 

b ) second level : trouble shooting through standard exchange of componenlS and small 
preventive maintenance tasks such as lubrication, control of good functioning, 
various checks 

c) third level : identification and break-down diagnosis, repair through exchange of 
components and components, small mechanical repairs, all routine preventive 
maintenance operations, such as general adjustments and re-calibration of 
oontRll and regulation instruments 

d) tourth level : all important WOfks of corrective maintenance and overhauls except 
renovation and reconstruction. This level includes adjustment of measuring 
instruments and verifications of calipers bJ specialized organizations 

e) fifth level : renovation, rewnstruction or execution of important repairs and 
overhauls which are done in a central workshcp or by external subcontractors. 
Spare parts manufacturing. 
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A. 

Jll FACT-FINDING - ASSESSMENT OF THE PRESENT SITUATION 

The Government of Indonesia has accorded high priority to the improvement of 
productivity and international competitiveness of Indonesian industry in the context of 
its emphasis of the enlargement of non-oil and gas exports. particularly exports of 
manufactures. 

In order to support and sustain this export effort and promotion of local manufacture of 
industrial equipment. it is essential that optimal use be made of capital plant and 
equipment. which in tum calls tor reduction of plant outages and costly repairs. 

Product quality and defwery schedules are two mc.jor requisites in export marketing. 
Those major requisites can only be assured and sustained through correct maintenance 
of the equipment. 

The fifth five years development plan (1990-1994) is the continuation of the basic 
fourth five years plan which was laying the basic frame for : 

1 ) iOOustrial development which. as far as possible. is directed to a penetration and 
stabilization of the industrial structure and to integrate it with the other 
economic sectors 

2 ) development of machinery and electronic industries. producers of capital goods 
3 ) development of small scale industries 
4 ) expansion of industrial export programme 
5 ) research - development and engineering capacity improvement particularly in 

software. development programmes and ;nventions 
6 ) improvement of industrial manpower ability : management, expertise. 

specialization. skill and sett-employment 

Since the onset of the five-years development plan IV, following measures have been 
taken (establishment of the basic frame during plan V 1990-1994) : 

1 ) 
2) 
3) 

optimization of installed capacity and enhancement of efficiency 
safeguarding nf projects according to schedule 
programme implementation on integration of inter-industrial sectors and 

• 
between the industrial sedors and the other economic sectors 

4 ) continuous climate improvement 
5 ) Effective utilization of domestic markets, in order to achieve : 

- optimum utilization of national capacities 
- preparing strong fundament for the implementation of export programmes 

Companies in the engir.eering sector are state or private owned. They are often joint· 
ventures. producing under licence and receiving technical assistance both on production 
and mai11itmance level. 
Some of the former joint-ventures are actually 100% Indonesian owned, still 
producing under li~nce but no longer benefiting from an external assistance . 
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B. AWTS IN 18 e«ERPRISES. MSE$7AENI Of THE SITUATION ON Pl.ANT 

1elEL 

The following enterprises were initially preselected for auditing in relation to 
maintenance 

Jakarta 

PTSucaoo 
PT. PIMSF 
PT. Arcon Prima 
PT. Tumbak Mos 
PT.UNINOO 
PT. Alam Roya 
PT. Bakrie T osanjaya 
PT. Bukaka T eknik UT AMA 

PT 881 Unit Indra 
PT. BBi Unit Bisma 
PT. Barclta Indonesia 
PT. Jatim Taman Steel 
PT. Tsjokro Bersandara 
PT.Mam 
PT. Hanil Jaya Steel 

CV. Muhi Mineral 
PT.Tenera 
PT. Bintang Harapan 
PT. Gunung Bahaa 
PT.Atmindo 
PT. Guoong Gahapi 

Together with the national Counterpart. it was decided that following enterprises wnuld 
not be aJCited for reasons explained in appencix 5 : 

Jakarta 

PT. Tumbak Mos 
PT.UNINOO 
PT. Alam Raya 

Surabaya MtldiE 
PT. Hamil Jaya PT. Bintang Harapan 

FC'llowing enterprises have been audited, ahhough they had not been preselected : 

Jakarta 

PT. Morita 

Surabaya 

PT. Agrindo 
Medill 
Mineral Machine Tools 

In appencix 6 a summary of findings is given including general information concerning 
the audited P.nterprises. 

An important difference between enterprises in the status of maintenance has been 
found : from no concern at all to organized maintenance structures supported by top 
management. Therefore tjle sample of selected enterprises is certainty representative 
for the engineering industries. No significant tendency nor common characteristic in 
one or another region or a type of industry has been S1ated. 

The findings of the mission can be summarized as follows : 

a The first objective of all plants is to produce in a minimum of time a possible 
highest quantity without considering the state of the equipment. Personnel Is 
recruited for production purposes, without any job description. As a consequence, 
level of qualification and number of staff is rarely matching the real needs of the 
plant. Maintenance tasks are limited to repair and overhauls after breakdowns 
occurred. 
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There is no independent maintenance structure : mechanics. electri...ians. and 
other t~.nicians are ass.=gned to the different production sections. There is no 
coordination and maintenance interventions are only seen as a constr~int for 
production. 

b. Plants in aeneral and industrial installations in particular reacn rarely full 
production capacity. Quality of final p.-oduct needs 1o be imprcved. Availability of 
the production equipment varies from 40 to 80%. but a lot of equipment is not 
ruoning for several reasons : lack of orders. lack of production pianning and lack 
of operators. On the other !land. small s.:ale workshops are so crowded that 
machine-tools are hardly to find between raw materials. sami-finishcd products, 
tools. boxes and cr~tes wtth parts and sub-a&»emblies awaitinq for repair. 

c. In 55% of the pla;lts. organized maintenance is inexistant and in 30% there is 
only some repair and systematic lubricating. In 3 plants (15%) maintenance is 
really part of the organization although a lot of progress should still be made. 
Necessary measures have to be undertaken in t~ eng;neerin~ phase and equipment 
ordering stage. Maintenance is generally underestimated in the production cycles. 
Its productive role and the fact that it is a condition for oonservatK>n of production 
equipment is not understood. 

d Maintenance problems concern : awareness of senior management, skil~ of 
personnel. technical documentation, spare parts, M>rkshops, planification and 
organization, preparation of specifications when ordering new equipment, socio­
eoonomical environment. As it has been stated that these problems are 
interdependent, they cannot be solved for instance only by developing local 
fabrication of spare parts or by starting massive training programs to absorb 
lack of qualified people. An integrated common approach, taking into consideration 
all problems in relation to pre-defined priorities, will be necessary to solve 
these maintenance problems. 

e. The origin of most of the maintenance problems is related to the attitude of 
personnel towards industrial demand : lack of maintenance spirit, which starts 
with cleanliness and order - even outside the framework of industry - , lack of 
motivation, discipline and team spirit are at the same time causes and 
consequences of a deficient maintenance. Insufficient technical qualification and 
unadapted professional training enhance the shortage of maintenance engineers, 
foremen and skilled. workers. 

f. The technical documentation (drawings, operation manuals, maintenance manuals, 
spare parts lists, etc.) is mostly 3vailable, although rarely used for maintenance 
pu:poses. It is generally considerated as property of the production department. 
In several cases the original language is Chinese, Japanese, Korean or German. 
Those languages are only known by some expatriates (joint-ventures), and ev~n 
English is not accessible for all Indonesian technicians. 

The instructions are not always understood correctly and are rarely adapted to the 
present local circumstances. This causes misunderstandings, wa~ te of time while 
analysing breakdowns and lengthens the time to repair. For l'>ld rr.achinery, 
documentation has disappeared and for new acquisitions the1-, is no systematic 
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demand for documentation. Clear specifications when acquiring new equipment 
are needed in order to define the appropriate needs for technical documentation. 

g. The problems of spare parts represent generally a major headache for equipment 
owners. Underestimated measures as to climatological conditions. operational 
errors and deficient maintenance practice result in high consumption of spares 
compared to normal industrial environment. On the other hand. inappropriate 
technology results in excessive or accelerated wear. which in tum still increases 
the need for spare parts. 

h Control of spare parts consumption is hardly done and precautions to limit their 
consumption are not taken. Conservation of stored parts is poor resuhing in parts 
which cannot be used any more or have a reduced life span. Efficient stock and 
store management is also missing : items are not or badly identified or codified 
and are not properly stored or even impossible to iind. 

The industries of the metalworking sector have generally good equipped 
mechanical workshops and a lot of parts are made "in-plant• (axes. pivots, gears, 
bushings •... ). Quality control of this products is rather rare : either the correct 
sizes or tolerances are unknown, or the material specification is neglected. This 
results in new and repeated breakdowns due to replacements with low-quality 
parts. Electrical motors are often rewinded in hol!se or send to subcontractors. 
Services for electronic repairs are available and supplittrs give a good after sales 
service in this field. 

i . Many of the deficiencies enumerated above are caused by or start from poor 
maintenance organization. Tasks and responsibilities are not or Jh)orly 
ascertained and interventions and information circuits are not formalized. 
Especially maintenance methods, job preparation and planning are neglected. 
Maintenance teams are considered as fire brigades, reacting after breakdown 
occurred. 

As a consequent. preventive maintenance is inexistant : there are no inspection 
schemes, no work preparations. no job schedules. no diagnostic facilities. etc. 
Managed maintenance systems are unknown. 

j. Training maintenance staff is limited to on-the-job training by supervisors, 
resulting in no furt~er improvement of quality standards. Engineers and foremen 
are sent abroad when new equipment is purchased. These study tours are not 
appropriate, as demonstrations on equipment happen in another technical more 
advanced environment. Moreover, transfer of know how. upon return of the 
trainers does not take place. Once a plant is in full operation, main care goes to 
the production and maintenance staff is neglected. 

k. In the mechanical workshops, inappropriate location of CNC machine-tools (lack 
of air-conditioned halls, in some cases even next to the foundry-section or 
welding area without efficient separation) results in numerous breakdowns of 
electronic components and accelerated wear of mechanical parts. 
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Neglected attitude towards equipment often causes down time, poor availability 
and delay in production. In several cases old and obsolete machines are stm 
running while modem high productive but vulnerable machines are at stand· 
still. 

I. In 30% of the plants, accountariC}' department gives some computerized 
information on total maintenance costs, including personnel, spare parts and 
depreciation of equipment. Those informations mostly concern repair and 
lubricating operations. Elementary computerized planning of maintenance is 
limited to inventory and global inspection of equipment. Details which are 
necessary both for long-term and short term workload planning are missing. The 
danger of computerizing non-organized maintenance exists which would result 
into still more negative consequences on production. It is absolutely nt1CeSSary to 
master manual maintenance systems before introducing computeri7ed 
management systems. 

C. AUDIT Of TBA!NING AN[) TESTING CENIBfS 

1 . Training centres are mainly equipped for technical training in several trades : 
machine-tools, instrumentation, pneumatic and hydraulic engineering, welding, 
etc. Maintenance of equipment is rarely considered and training in the field of 
maintenance organization and rr.anagement has only be found in Malang 
(Surabaya). Training programs in management information systems and 
maintenance management are an absolute priority. 

2. Tes ting centres generally are well equipped but a rather poor work-load 
illustrates both lack of credibility in the enterprises and lack of motivation of the 
testing centres personnel. A much closer cooperation with industry and 
rea1..1ivation of these centres can save these institutions. One of the major 
problems to solve is how to interest experienced engineers and technicians to stay 
at the centres without shifting to the private industry, under better working 
conditions. 

Detailed assessment of the situation in training and testing centres is given in 
appendix 7. 

0. MIOC 

MIDC (Metal Industries Development Centre) is a development centre for metal and 
engineering industries under the Agency for Industrial Research and Development of the 
Ministry of Industry, located in Bandung. 

Main objectives 

The main objectives of this institution are to increase the productivity of metal and 
engineerinp industries in the country and to improve the quality of their products. 
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MIOC has 3 types of activities : 
- routine or research activities 
- projects or development activities 
- services to industries or technical assistance 

The first two activities are 100% financed by Government and represent 
approximately 60% of the workload of MIOC. 

The third activity is partially or totally financed by private enterprises. 

Machine-tools-, welding-, foundry- and heat treatment workshops are very well 
equipped as v.-ell as the metrology laboratory. 

MIOC has never developed marketing activities so the workload in all the sections is 
relatively low. Since the start-up of MIDC in 1969, a lot of equipment and technical 
assistance has been supplied through international andlor bilateral projects. At the 
issue of technical assistance, management and organization technics, planning, 
schedufing etc, _..both on procluclion and on maintenance level, have been abandoned- A 
lot of machines are out of order since a long time. Even 6 of the 8 heat treatment 
furnaces never worked since installation in 1978. 

The activities in the workshops are not subject of quality control and no delays can be 
given for the tasks prepared by the engineering department. Elementary cleaning and 
preventive maintenance is inexistant for all equipment. But as the equipment is far 
underloaded, it is still in a very good shape. 

Concerning tAIDC staff in relation to maintenance consulting services as developed 
further below, junior engineers are available but must be trained/upgraded. Senior 
staff will have to be recruited from the industry. 

Supporting services (secretaries, drivers, etc.) and computer equipment are available 
at MIDC and are reliable. 

The fact that MIDC intends to develop consulting activities to the industries will have 
promotional influence, resulting In the increase of workload of the different workshops 
and engineering department. 

Building premises and facilities are very good and largely sufficient. Enough space is 
• 

available for adding any activity In the field of consulting related assistance and 
training. 

Details of MIDC's activities, equipments and premises are given In appendix 8. 
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IV RECOllllENDATIONS 

Following recommendations to improve the prevailing situation are based on a practical 
approach. In order to institute managed maintenance systems in industry, a global strategy is 
proposed and actions on national and plant levels are specified. 

As explained below, the definition of e •ational maintenance policy is slrOngly recommended 
focussing on folk>wing IOpics : 

1. 
2. 
3. 

4. 

design, acquisition and operation of indUS1rial equipment 
maintenance management a· d organization 
maintenance material resources : documentation, spare parts, maintenance-tools, 
diagnostic and measuring instruments 
maintenance personnel : qualification, motivation, training 

This national maintenance policy should become an important part of the industrial 
development policy of the Indonesian Government. A related strategy for implementation 
resuhing in a plan of action (short and medum term) has also been explained below. F°INllly 
a proposal for further UNDP/UNIDO assistance in the implementation of above actions has 
been formulated. 

A NATIONAL MANTENANCE PWCYNIP STRATEGIES- PLAN OF ACTION 

1. Introduction 

Maintenance of production equipment affects the productivity of industrial 
enterprises and their export capacities. It influences consequently the national 
budget and external debt. 

It is difficult to quantify in absolute monetary terms the impact of a better 
maintenance of the production equipment. 

Analyzing the statistics concerning the performances of a mainter.ance service, 
it is possible to get an idea on the direct impact on both micro and macro -
economical level through the study of the representative data. 

The maintenance cost in Industrial countries has been compared to main 
economic paramete"5. The most important are : 

Total maintenance costs 
between 4 and 16 % 

value added 

Total maintenance cost 
between 6 and 12 °lo 

Total production cost 
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Total maintenance cost 
between 5 and 27 % 

Assets to be maintained 

Cost of spare parts 

between 25 and 35 "' 
Total maintenance ~ 

In 1984, the total expenditure in the 9 EEC countries tor maintenance of their 
production tool amounted to US$ 86 .,.,,.._ 

These figures prove that improving the efficiency of maintenance of production 
equipment can represent an important source of benefits. 

Indirectly a sound maintenance reduces down time and assures better quality of 
final products, under better conditions of safety and environment. 

2. Flndjngs 

In analysing the prevaiing maintenance problems in the Indonesian Industry as 
mentioned in the previous chapters, the mission formulates folowing fincf.ngs : 

1 . the problem of maintenance in the Indonesian engineering industries is 
very serious. A lack of managed maintenance systems and of a maintenance 
- friendly environment is at the basis of many production losses. 
Moreover it resuhs in reduced quality of final product, in increased 
production costs and in uncertain continuity of production. The latter are 
main conditions to be fulfilled i'1 export-oriented industries. Finally a 
lack of maintenance reduces life-time of production equipment, endanger 
safety of personnel and environment 

2. the problems mentioned in previous chapters are interdependent: solving 
only one of them wl11 not solve the maintenance problem as such. Actions 
should be undertaken to solve al problems, maybe not at the same time, 
but according to a predetermined degree of priority. 

3. based on previous and on-going experiences of the consuhant in Indonesia, 
the problems which have been stated in de engineering industries 
subsector, art very similar In other sectors, such as other industrial 
subsectors, transportation, public works, agriculture, agro-industry, 
telecommunication, health, buildings, laboratories and testing centres etc. 

4. the solution of these problems do not orily depend on the equipment owners. 
Other economic sectors are involved and they often precondition the 
downstream operators, such as national education, labour legislation, 
banking, rustoms, imports e!c. 

Consequently, a solution to the maintenance problems in the subsector 
concerned, must be seen in a broader framtnVork. 
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In fact. the design of a national industrial maintenance polcy and related 
strategies. is strongly recommended. These should be based on sector and 
subsector strategies in relation with the current Indonesian f"Mt years plan and 
in close ccordiuation wift on-going proiects. upstream of maintenance (such as 
new investments. rehabilitation or restructuring projects). 

This policy has to be set up through the implementation of a strategy containing a 
plan of action IDr both national and enlef'plise levels. h has to be deiscribed so that 
interrelations and subsequent links between activities for the practical 
implementation appear clearly. 

3. Natjonal 1.,,;nteoaoc;e poicy and related Slra"Oi" 

A maintenance polcy and related strategies IDr implemenlation in the concerned 
sd>sedor shocld locus on tolowing headlines: 

1 . Upgrading of existing situation through : 

- better awareness at all levels concerning the importance of 
maintenance 

- improved maintenance organization and management.including efficient 
Management Information system. 

- motivation and training of staff 
- improved work programs 
- upgraded material resources (technical documentation. spare 

parts.budgets) 

2. Implementation of measures to safeguard the future through : 

- design of a long term policy tor the development of human resources 
- design of an integrated computerization policy on company level, of 

which maintenance will only be a part of 
- participation of maintenance specialis~s in the whole project cycle 

when procuring n~ equipment or when planning new investments. 

This policy may not be limited to the improvement of maintenance management in 
some enterprist:S only. The problem has to be solved for all sectors involved in 
running equipment.. This necessitates a strategy focussing on priority sectors in 
the short run. The purpose is to create a permanent basis assuring dissemination 
of the resuhs of maintenance up-gracing through a progressive implementation of 
the proposed strategy in other sectors. 

The only inconveniences of the implementation of such a national policy is the lead 
time which is needed to obtain the first measurable results in the enterprises. 
But it has been proved in the past that only permanent results can be produced 
through a real transfer of know-how in organization and management of the 
maintenance function. The experience of other countries where this approach has 
been applied has given convincing results. Similar projects have been 
implemented through UNIDO : in Madagascar, linked to an existing organization 
SERDI (Engineering company for industrial development); in Algeria, linked to 
the National Institute for Research and Development of Maintenance INMA; in 
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Angolet. linked to the National Maintenance Company EMIN (Empresa de 
Manui.mcao Industrial); in lhe Philippines. 

Hereafter. actions •e specified acoording to their priority. 

3.1 PrincQe of a M;ljmeoance gob llJd suategv al nali:>n.al lent 

The need for coordination of maintenance activities and exchange of 
information and experiences between various indus1rial plants, groups and 
corporations has been fell during the audits. 

A national structure for promotion and coordination of maintenance 
activi1ies and for consulting and assistance lo enl8rPI ises would contrbJte 
lo satisfy this need. 

This structure could be created under lhe form of a National Industrial 
Maintenance lnstitule or Committee under the authority of the Ministry of 
Industry or through the set up of a Maintenance consulting company 
(Maintenance Consulting Centre - MCC). In the present stage the latter 
seems more approp1iate for the Indonesian industry and according to the 
find"sngs of the mission. 

The main objectives and tasks of this MCC can be summarized as tolows : 

- promote industrial maintenance on a national level 
- coordinate industrial maintenance activities of plants, groups. 

cooperations, etc. 
- coordinate the inter-company activities in the field of industrial 

rm:intenance (participate in actions setting up regional maintenance 
workshops, s10res for standard and consurr1able parts. training centres 
for maintenance personnel. preparation of standard terms of reference 
for purchasing new equipment. setting up of regional teams for 
speciaraed maintenance WOfks. etc. 

- advise al the level of industrial planning 
- make proposals to the Ministries concerned regarding e.g. administration 

improvements, imports of spare pans, training. etc. 
- coordinate and stimulate the setting up of company and material 

standards • 
- make an Inventory of the training needs for maintenance personnel 
- organize training of maintenance personnel at dfferent levels 
- stimulate subcontracting activities in maintenance 
- promote operational research in n1aintenance engineering 
- fulfil an advisory role in companies and plants concerning the 

introduction of managed maintenance systems 
- organize a system for exchanging inter-company i"formation and 

experiences regarding industrial maintenance, etc. 
• organize information circulation, seminars and workshops on 

maintenance. etc. 
- participate in international maintenance activities 
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The MCC must have an operalional bldion. In no case ii should degenerate 
into a bureaucratic authority. One canno1 draw enough attention to the fact 
lhal ii must taerebe be saatled wiltl personnel which has excellent plant 
mail 118n811C8 experiallC8. 

T eclt."lical assistance and logistic support from international experts would 
seem appropliate in .. initial stage. Regional offices should be oonsidwed. 

As consulting and promoting services are rarely self-sufficient in the 
begilaling met as fie MCC has to act on a national level ii is obvious that an 
existing organization of the JU>1ic S8Clor could tonn the basis to host and 
develop such a A'uclure. 

Nevertheless. the MCC must be lexi.Jle enough hm the operational side. to 
attract expeiienced Slaff. This approach would resull in the recon.mendation 
tor setting up a mixed company (state/private) providing cons.,;ting, 
ladli1ical assistalC8 and training ..-mes to the industry and also assuring 
promotion and awareness-raising concerning maintenance on a national 
level. In a first step. seMc8s would loaJs on fie metalworking engineering 
industries which has been defined as one of the priority-sectors of the 
Governments development poicy. 

During the present mission, in-depth analysis has been made of the 
capability of MIDC to host that kind of structure and to develop these 
services. It has been stated that MIO:; is appropriate provided that 
institutional arrangements are made to ensure enough flexibility and 
autonomy of operation. Various alternatives have been discussed : 

1 . Change decree of MIDC in order 10 become more autonomous 

2. Create mixed company state/private companies, banks, dev91opment 
institutes etc • .t>asec. at MIDC. 

3. Create autonomous structure by special decree by Minister ( cfr 
TSG from Worldbank IRP project) 

4. Integrate structure in existing institution with sufficient autcnomy 

5. Create a. foundation with ooncemed beneficiaries 

6. Supply of experienced national counterpart staff by some interested 
state owned or pri_.ate enterprises, which in tum will be selected as 
pilot plants to implement plaMed maintenance systems. This staff 
could lhan be integrated in existing structure descri>ed in one of the 
alternatives above. 

To launch the MCC, as mentioned above, it is recommended to train a core· 
group of consulting engineers and to design an appropriate internal 
organization for the structure. Therefore it is further recommended to call 
for a UNOP/UNIOO technical assistance which objectives would be the 
establishment of managed maintenance systems in industry through the set 
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up and development of national consuftinglassistancenraining capacities 
and through appropiate awareness-raising and promotion activities. 
With the assistance of experienced international consultalts. national staff 
wil be trained to : 

- practical application of maintenance organization and management in 
industries 

- analysing and solving maintenance problems in industry. including 
diagnostics 

- implemen1ation of recommendations to upgrade maintenance in industry 
- organization of training of maintenance staff 

3 .2 At enterprise 1eye1 

At enterprise level. a maintenance policy should also be deviced. in relation 
with the national policy. h is recommended especially to : 

- create a maintenance depariment or service which has to develop the 
maintenance policy of Iha enterprise and to control the resufls 

- put 1he maintenance at the same hierarchical level as production 
- decide for an appropriate organizational organizational structure. 

depending on the size, kind of industry : centralized. cMc:entralized or 
mixed? 

- device a simple organization that can be easily adapled and upgraded 
based on a methodological approach and a correct data colecting. To do 
so, pilot-sections in a plant are very useful 

- appoint a sufficient budget tor maintenance to permit necessary expenses 
for personnel, machine-tools. measuring and ciagnostic devices 

- assign qualfied people to maintenance department 
- organize awareness-raising actions for production and maintenance staff 

on the importance of good maintenance and on proper operation of 
equipment 

- define a training policy for maintenance personnel 
- define a renewal policy for equipment based on lif9-cycle cost analysis, 

life-span control, technological evolution, production planning, ••. 
- define a policy for acquiring new equipment taking into account 

precautions for maintenance, specifecations, selection criteria, after 
sales guar"l"lee and services, contractual negotiation 

- activate and stimulate exchange of experiences and statistics between 
different plants/sections of the enterprise and also between enterprises. 

The above headlines of a maintenance policy at enterprise level must be 
adapted and tuned up to the specific situation of each enterprise, after a 
critical and detailed audit of the maintenance department. 
This can be done with the assistance of the MCC which has been descrb:td in 
the previous chapter. 

First actions could be undertaken in selected pilot plants in the 3 industrial 
regions concerned by the present mi~ion. 
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These pilot plants would than be used as demons1ration and 1rainilag ground 
and would Stlbsequently be convincing elemenls for enterprise-management 
to start restructuring actions in the field of maintenance. 

During the mission possi>le pilot-plants have been chosen among the 
audited plants and a recommendation of 2 tor each region is listed below. 
Each second plant must be seen as an alternative in case the first cannot be 
selecled. 

Jakarta 

Medan 

Surabaya 

4. Plan of action 

1. PT. Bakrie T~ 
~. PT. Sucaco 

1 . PT. Gunung Gahapi Sakli 
2. Pi. Almindo 

1 . PT. Barata Indonesia 
2. PT. Agrindo 

Recommended actions can be grouped into 7 categories : 

- actions related to the definition and the implementation of the national 
maintenance strategy 

- promotion and awareness-raising actions 
- actions concerning the development of a core capacity of consulting engineers 

in maintenance 
- actions conceming the development of human resources in enterprises 
- actions conceming assistance and implementation of recommendations in 

industrial enterprises 
- actions conce:ning acquisition of equipment 
- actions conceming the set-up of a national maintenance structure. 
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Hereafter, a detailed pian of action is proposed 

A PERT planning explains the relations and Ira between the proposed actions, 
and a "GANTr chart givas a time sdMdJle (appenclx 9 and 10) 

a} Actions at gowwnment level 

Short Med Long 
term term term 

1 ) National sbal&gy 
introduce the project proposal of UNIOO 
'"Establishmenl of managed maintenance 
systems in industry". A detaled pro;ect 
proposal has been submitted together 
with this report. x 

- come to an agreement on the present 
plan of action and accept it as the 
"National Maintenance Plan• x 

- prepare a leaflet to divulgate the 
National Maintenance Plan towards 
enterprises, decision makers and 
institutes x 

2 ) Promotion and awareness-raising 
- organize a nat:onal seminar on 

maintenance problems including the 
presentation of the National Maintenance 
Plan x 

- organize a specialized seminar on 
maintenance management and 
organization for the intention of decision 
makers x 

• 
- organize awareness-ra1&1ng campaigns 

through mass media and maintenance 
contests in enterprises 

3 ) Training of a c.ore-group of consulting 
engineers 

create a consulting and technical 
assistance capacity in maintenance 
covering following fields : x 

- auditing 
- organization 
- methods and job preparation 
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- programmklg and scheduling 
- ciagnostics 
- spare parts management 
- technical documentation 
- maintenance management 
- costs and budget 
- personi18I management 

- organize training of leaders of 
maintenance seminars and of 
maintenance courses 

- write "know-how" manual for the use of 
maintenance consulting engineers 
including auditing. organization. 
diaglioslics wt management 

4 ) Training of maintenance staff in incb:' rial 
enterprises 
- assess needs for maintenance in 

industry and training capacities at 
schools, institutes, training centres, 
etc. 

- establish programmes for initiation and 
advanced training in maintenance 
management 
assist maintenance staff of industrial 
enterprises to audit and analyze own 
maintenance organization 

- set up training courses for enterprises 
in rnaintenance organization and 
management - stock administration -
cost control - personnel management 

- give assistance to training managers of 
enterprises concerning assessment of 
training needs and search for training 
capacities 
inforsn and tri:tin production staff in 
basic maintenance understanding 

5 ) Assistance and consulting services to 
industrial enterprises 

execute auJits in pilot-plants 
concerning maintenance organization 
analyse data of survey and prepare 
recommendations for 
upgrading/restructuring maintenance 
services 
assist and implement recommendations 
in the 3 pilot plants 
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- disseminate consulting activities in 
other plants of metalworking sector and 
in other industries 

6 ) Consulting/assistance in acquiring new 
equipment 
Assist pilot plants oonceming : 
- choice a selection of new equipment 
- set up and application of terms of 

reference concerning technical 
documentation. spare parts and training 
for maintenance 

- precautions in the design stage to 
safeguard sound operation and 
mainleNn:e 

- guanwtlae and after sales sefYice by the 
manufacturer 

Disseminate this assistance to other 
enterprises 

7 ) National structure for consuhingttechnical 
assistance and training in maintenance 
(Maintenance Consuhing Centre - MCC) 
- define structural and operational 

organization of national structure, 
~= x 
- organization chart 
- job descriptions 
- internal procedures 

procedure for interventions in the 
industry 

- develop a documentation centre for 
information on maintenance/establish 
procedures for distribution of 
information and documents to 
enterprises. institutes, etc. 

- promote contacts between enterprises 
and exchange of information and 
statistics 
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b} Action at enterprise level 

1 . Establish action plan in pilot plants for 
upgrading maintenance 
department/training of national 
maintenance consulting engineers 

- in-depth audit of each pilot plant 
together with national maintenance 
consuhing engineers 

- analyse results and prepare 
recommendations and plan of action 
concerning: 

awareness-raising and information 
of personnel 
maintenance policy 
hierarchical position of maintenance 
in the plant 
hierarchical position of central 
maintenance planning office 
spare parts and stock management 
preventive maintenance systems 
diagnostic services 
cost control and budgets 
personnel management 

analyse training needs (quantity, 
qualification and trade} 

analyse needs of technical assistance for 
implementation of proposed actions 

2. Implement proposed action plan in the 3 
pilot plants with the assistance of the MCC 
and international experts 

awareness-raising/information of 
maintenance personnel and operators : 
explanation of role/structure of 
maintenance and impact on production 

definition of a maintenance policy 
dosage between corrective-
preventive maintenance 
repair and overhaul policy 
equipment renewal and acquisition 
policy 
subcontracting 
centralized maintenance structure 
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- hierarchical position of maintenance 

- organization chart 
- job descriptions 
- persorii'Mtl management 

- set up of methods ~nd plaming office 
- establish procedures and forms 
- collect and upgrade technical 

documentation 
instal programming and scheduling 
system 

- establish history files and 
maintenance statistics 

- spare parts management and stores 
- selection and identification of parts 
- oodification - designation 
- data coRection and information flow 
- stock management 
- purchase and reordering methods 

storage techniques 

- development of preventive maintenance 
systems 

install lubrication programs 
install inspection schemes 
introduce condition based 
maintenance systems (diagnostics, 
analysis, etc.) 

introduce computerized maintenance 
management systems (MMS) 

assure functioning of manual system 
analyses of data 
select soft and hardware 
adapt and implement CMMS 

- develop maintenance cost control anc4 
• 

budgeting system 
analyse maintenanci:t costs 
establish control ratios 
establish maintenaoce budgets and 
control/follow up system 

execute training programs 
establish programs for maintenance 
engineers and supervising head 
assist in the organization of training 
in specialized institutions for 
execution level 
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assist in the set up of on-the-job 
and in-plant training programs 

3. Disseminate experience of the pilot plants 
towards other enterprises in Indonesian 
industry through consulting, technical 
assistance and training servr..es x 

B. PROJECT PROPOSAL FOR l.N)PWOO ASSISTHI& 

In order tc. implement above plan of action a project proposal for UNOP/UNIDO 
assistance has been formulated and submitted together with the present report and a 
project formulation framework. 

The pre>p(ISed project has followed main components : 

1 . Objectives and outputs 

The overall objective of the project is enhanced productivity and efficiency of 
Indonesian industry. This will be reached through following immediate 
objectives and related outputs: 

1 . Immediate objective no.1 

To creatP. a nucleus of capability based at a Maintenance Consulting Centre 
{MCC), for establishing managed maintenance systems in Indonesian 
industry through advisory services and technical assistance, development 
of human resources and implementation of a promotion and awareness­
raising program.This MCC is to be established through cooperation with 
MIDC and selected industrial enterprises and located at MIDC premises in 
Bandung with outreached mechanisms in Jakarta, Surabaya and Medan. 

Outout 1 
A structure for maintenance consulting services {Maintenance Consulting 
Centre) in full operation at MIDC. 

OulQut 2 -
A core group of consulting engineers at MIDC , composed of 11 snecialists, 
which will be capable to provide consulting, assistance and training to the 
industry in the field of maintenance. 

Output 3 

A promotion and awareness-raising program concerning maintenance 
management an1 organization throughout the country initiated. 

Output 4 

A framework for periodic training of maintenance personnel introduced. 
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2. Immediate objective 2 

To provide direct support to industrial enterprises in improving the 
production through implementation of managed maintenance systems. 

Output 1 

3 pilot plants (one in each region i.e. Jakarta, Surabaya and 
Medan),which will have received consulting and technical assistance to 
improve their production by 15 to 40 % through better maintenance 
management. These plants will become ·mode1s· for the demonstration and 
training purposes of the project. 

Output 2 

30 industrial enterprises ( 1 O in each region ) , will be able to improve 
their production as result of participation in training programs an,. 
receiving ad hoc advice and technical assistance in the field of maintenance 
organization.(lmprovement of production can reach 5 to 30 % depending 
on the kind and magnitude of services rendered ) 

3. Immediate objective 3. 

Upgraded skill of 60 maintenance and management personnel in the field 
of maintenance management 

Output 1 

60 maintenance engineers and supervisory staff of industrial enterprises 
will have been initiated or specialized in organization and management of 
maintenance. 

2. Institutional frameworls 

The mission confirms that MIDC is an appropriate institution to host the 
project. 

Nevertheless, in order to attract national counterpart staff with sufficient 
experience (4 senior engineers and 7 junior engineers), institutional 
arrangements should be made in order to ensure enough flexibility and 
autonomy of operatipn for the proposed consulting structure. 

Various alternatives have been discussed during the mission, and are listed 
below. They need further analysis by all parties concerned in relation to their 
viability. 

The consulting structure can either be integrated in existing institutions or 
must be created. Discussed alternatives : 

1 . Change decree of MIDC in order to become more autonomous 

2. Create mixed company state/private companies, banks, development 
institutes etc., based at MIDC. 
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3 

3. Create autonomous 3tructure by special decree by Minister ( cfr TSG 
from Worldbank IRP project) 

4. Integrate structure in existing institution with sufficient autonomy 

5. Create a foundation with concerned beneficiaries 

6. Supply of experienced national counterpart staff by some interested state 
owned or private enterprises, which in tum will be selected as pilot 
plants to implement planned maintenance systems. This staff could than be 
integrated in existing structure described in one of the ahematives above. 

Budgets 

Following inputs both from Government as well as from UNDP are proposed: 

Budget Component National Inputs rupiahs External Inputs US$ 

BL. 19 Personnel 117.000.000 1.505.313 
BL 29 Subcontracts - 973.890 
BL 39 Training 6.000.000 264.000 
BL 49 Material I Equipment 118.800.000 177.000 
BL 50 Miscellaneous 18.000.000 30.000 

TOTAL 259.800.000 2.960.203 

1 US$ = 1850 rupiah 

C. SITUAJJCli EXPECJE() AT THE ENO OE THE PBQJECT 

The implementation of the above proposed project will last 3 years. Folloi.ying 
situation is expected to be achieved at the end of the project : 

• 
a) Enterprises throughout the country will be sensitized on the importance of 

sound maintenance organization and management. Top management will be 
informed about maintenance strategies both on national and on enterprise 
levels. 

b) There will be established a core group of engineers and technicians based in I MIOC, which will be able to provide consulting services and all kind of technical 1 
assistance in introduction of managed maintenance systems. I 

I I This entity should reach after 3 years a level of credibility and efficiency which II 

must allow it to be accepted by the enterprises as specialized consultant. Its 

I 
services will be charged to the enterprises at competitive rates for consulting I 

services. NevMheless. ii will not be possible to remunerate certain activities 

1 I -39 - I 
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c) 

such as those related to maintenance promotion and awareness-raising. A 
complementary financial input. at least during 1 to 2 years after the project. 
will be necessary by Government or interested enterprises. 

It is further estimated that through cirect assistance to be provided through this 
project to selected enterprises. their production wil increase for about 15 to 
40 %. Production costs will be decreased by 1 i> to 30 %. The quality of many 
final products of assisted enterprises will be upgraded ). Curicula for 
specialized courses on all aspects of maintenance management Wl11 be worked 
out and distributed to national polytechnic schools, universities and training 
centres. 

.. 
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1 . T enns of reference for professiona! selVices 
2. list of persons met 
3. Saq>le of questionnaire 
4. Methodaqy tor maintenance ads 
5. Commenls on 1st of selected entelpises 
6. Summery of fincings of audited enterprises 
7. Assessment of the situation in training and testing centres 
8. MIOC 
9. PERT planning 
1 O. GANTT plcHling 

• 
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APPENDIX 1/1 

TERMS OF REFERENCE 
FOR SUBCONTRACTING SERVICES 

A. GENERAL BACKGROUND INFORMATION OF 11IE PROJECT 

The Go¥anmcnt of Indonesia has KCUdcd high priority to the impr0¥CIDtiil of produaivity 
and international competitiveness of Indonesian industry in the COlllCU of its emphasis OD lhe 
enlugancnt of non oil and gas cxpons. pmticularly CipOllS of manufa:ames.. In Older' to support and 
susrain tbc abovc-mentiooed export dfon, it is c:ssa@al tbll opcinlll use be amde of capilal plant and 
equipment, which in him calls fOI' mluclioa in plant OUllgeS and cosdy lqlairs. Tiie jUJIDOliou wl 
institution of the pnaice of JRventM and pmliaive maintemnce is mnsideml to be a priority 
n:quirement foc dlis purpose. The syan••ric inuoduclion and expusioa of pevculive awi!!fCDallO! 
acrivilic:s can also be a majol' conducive Cactt f« ensuring product quality and adhermce to delivery 
schedules. two important requisites in export marketing. On the ocher band. • redaction in equipment 
brealcdowns and consequent incrcascd availability of equipment lime can miligare the need f« new 
capacity additions. 

Indonesia, as one of tbc advanced dcvcloping coontties, bas already achieved a ccnain level of 
indusuial development Mid-and small-scale cnteqJriscs have been set ap in the country. The main 
issue now is how to improve profitability. As it is known. the major pan of the problems in 
developing counuies is connected with the introduclioa of proper mainrenana; improving quality 
control. and training manpower with due consideration given to fonhooming tccboological changes. 

Al present. the level of maintenance in Indonesian factories. panicularly the non-process type 
installations (barch production). is charactcrizcd by wtw may be dcsaibcd as lftakdown maintenance 
mode. Obvious inadequacies in routine preventive mainrcnancc can be found in most plants such as 
bad steam water and oil seals. lack of control devices or their impropcc setting. bad thermal and 
electric insulations. badly maintained bearings and clutches ere. Mare importantly. the importance of 
'systematic preventive and predictive maintenance is DOl appRCiated by senior management and 
maintenance is often viewed as a ICpair function. 

The situation is probably the worst in the engineering. and cspccially in the mc1al working 
sector. The engineering industric.. however. have been identified by the Government as a high 
priority sector for development Amonp the engineering industries. much emphasis is placed on the 
local manufacturing of indusuial machinery and equipment as well as rolled Sled products bofh to 
meet increasing domesbc demand as well as for expons. Rolled steel products aln:ady constitute a 
significant item of exportS and a stan has been made in the export of equipment. Improved 
productivity and price compebtivcncss are thcref~ important requirements for these induscry 
branches which. additionally because they produce inrermediare and capital goods. pass on their 
competitiveness (or lack of it) to SCCIOrS to which they provide inputs. 
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APPENDIX l.'2 

There is lherd'orc urgent neat to improve the srandanl d plant maintenance in Indonesian 
indusuy md for the inll'oduclion of preventive mainlCDanCC sysac:ms. A further goal. perhaps to be 
•lb•.-xl for the next sage. would be die inaocluction and wide dissemimlion of lhc Toal 
Produaive Mainaeoance Sysacm CODCql( wilh its cqMmis on amonomoos maintenance and operator 
rapoosa"bility for roulinc mainllenlDCe. a OOllCCpl which was pioneered by Japm and bas become very 
successful in Japanese plants. 

It is in die above comcxt dm the Gowanmcnt of ladoncsia bas ~ UNDPJUNJDO 
Technical Assis:ance 10 promo1e and illSli1111e modem prevcnliw: mainl«';IWICe sysaans in Inclootsian 
industry. initially focussing on a selcctcd group of individual enlerprises in the medium scale 
engiac:criGg SCCIOI'. To Ibis end an initial diagnoslic is 10 be carried out by lbe subconlllaCIOI' 
(prqm'alory phase of the full project}. The entapriscs selected are cmsiden:d most promising of 
success from the poinl of view of gcnml managaial abilities and intm:s1 as well as the aislr:I~ of a 
minimum ICdmological lad of equipna1 Ind size of opemions IO cnsme resullS. The units selected 
~ in key engineering industty branches such as production of fab'icalcd indUSlrial equi.-iat. dicsd 
engine manur.cture. Sir.el rolling nus and general purpose engineaiag c:omplcxes apable of a wide 
assoumcnt of fabricaled and machined produas. They are also highly visible emcrprises in their 
respective industty branches wl can lhaefore act as demonstration molivators for Olbers.. Thn:e 
project localions are proposed at the major c:onglomerarion of engineaiag capacity in lhc coanuy 
namely Jabna, Surabaya md Medan. Additionally. a COR capabiliry will be crealr:d at lhe MeW 
Industries Development Cenae (which will be the active counterpan for the pmjc:a on behalf of the 
Minislly o: Industry} for providing consultancy and training, on its own, on complelion of the 
projectJor lhc cncnsioa of prcvenrivc maintenance systCmS to orher unilS in the metal working sector, 
following thc implcmcnwion mechanisms and thc training materials devclopcd during the project. 

The following enterprises have been tentatively selected at the three locations mentioned after 
consulwions with the er.rcrpriscs conccmed. However. one of lhc main objectives of the conttact is 10 
evaluare this renrativc listing as well as to enlarge it if appropriate. 

Jakarta 

I.PT Sucaco 
2. PTPIMSF 
3. PT Arcuo Prima 

Indonesia 
4. PT Tumbalc Mas 

Inti Mulia 
5. PTUnindo 
6. PT Alam Raya 
7. PT Babic Tosanjaya 

Surabaya 

I. PT BBi Unit Indra 
2. PT BBi Unit Bisma 
3. PT Barata Indonesia 
4. PT Jatim Taman Steel 
5. PT Colao Bcrsaudara 
6.PTMcco 
7. PT Hanil Jaya 

8. PT Bukaka Tclcnilc • 
Utama 

I. CV Multi Mineral 
2. PTTcncra 
3. PT Bintang Harapan 
4. PT Gunung Bahan 
5. PT Acmindo 
6. PT Gunung Gahapi 

The Govcmment Implementing Agency will be the Ministry of Indusay's Agency for Research 
and Devclopmcnl acting duough ~ Mccal lndusuics Development Center (MIDC). In this sense, the 
de-facto Govemmen1 counrapan will be die MIDC. MIDC will provide l'lc core counrerpan ream at 
die dRC locations namely, Jakana, Surabaya and Bandung. 
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The teams will also include personnel form lhc Minisuy or Industry's Testing Centers at 
Medan and Surabaya and a ccaucr ro be dcsigrwcd for Jakarta csscnlial.'y for training in opcra1ion or 
diagmstic equipment and intcrpremion of resulas. At ea of lhc localions a number« cnlClpriscs 
have been selected for direcl assisuince (see above). These enterprises have farwud looking 
managcmcnl and have agm:d to be actM:ly involYCd in lhc projca and are. therefore. ID05I promising 
of success Mta- lhe preventive fN!inrcnanc:e sysaans have been instituted in lhc:se cntapriscs. they 
can save as •demoaslnlion earapriscs. or refernl points for MIDC to extend lhe wort to Olhcr 
enterprises in die region. MIDC counterpart team will also be trained in providing 
coasulling/cxlCOSion saviccs as wdl as ttaining for institution of preventive maintenance systems 
which, togclhc:I' wilh training awcrial ~ can cnsure further extension or aclivilics 10 Olhcr 
arcas/enlerpris As far as lhc direcl beneficiary cnlltlp1iscs are cooccmcd. they are cxpccllCd to be in 
a position. by lhc lime lhc project raminales, to continue with lhc inslitutcd systemS on chcir own. 

In dais context. lhc possibility or setting up mainlcnallCC centers was examined and given up 
because or lhe problems faced in budgcwy support for such CCDICI' which will be difficult to be 
apportioned from ~1 budget and will be difficult to musrcr form private industry. More so 
because aulibility of such ccnrcr lakes lime to cbclop to a lcYCI when generation of adr.quaic finances 
by sale of savices is possible. Coascqucndy. lhc mcmpc bas been to design and inuoducc piloc 
prevencivc maintenance sysram in sdcctcd cnlCl'prises • dm:e geographical locarions and al the same 
lime CIQfC a 001C of capable Slaff al lhc MIDC for providing consulrancy and training 10 indusuics and 
continue lhe extension wort in 1eganl ro preventive maintenance to orhc:r enterprises. 

Thus while 21 units in toraJ at lhrcc locations have been identified foc direct enterprise level 
assistance. the in1Cntion is lO choose one or two lead enrapriscs at each location which would rcccivc 
in the first instance concenuared technical assistance for- upgradation of their maintenance systems and 
10 be used subsequently as n:fcnal and demonstration centers for- ttaining and upgrading the other 
target unias. 

A well designed strategy for inmxluction of preventive maintenance systems to the target group 
described would call for the following major components, all of which would, therefore, need to be 
addressed by the project. 

(a) A promotion and sensitization campaign mainly targeted towards senior management but 
exlCnding also. at a diffCR:Ot level. to front line supervisors and operators. This latrcr aspect is 
particularly imponant if. at a later stage. autonomous maintenance concepts with operator 
responsibility foc routine maintenance arc to be introduced 

(b) Training of plant personnel 

(c) Provision of diagnostic facilities. to the larges1 extent of a portable varie,y, including also 
for calibration of measuring devices. 

(d) A consulting/extension capability including for advice on management and organizational 
modifications 

In ;;ummary. the project of ICchnical assistance should aim to actually ir..stitute and provide 
training on maintenance systems at enterprise level and additionally provide diagnostic consultancy 
services in maintenance practices so that both the engineering and managerial aspects arc fully 
addressed. 
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APPENDIX 1/4 

8. AIM OF THE CONTRACT 

The basic purpose of pRpUMOry assistanc:c is 10 carry out a dngnosric of lhc enlaprises 
scleclcd as well as Olbers that may be cmsideml appropriate in the line locations namely J*-ta. 
Sunbaya and Medan. focussing on cxisling lc¥els of lrdmology. operator stills. wmin1a11nce 
organization and effc:clivcness. mainlCllance systc:mS used IDd records maiDtained,, training 
rcquiaancncs for mainlcalnce magas. orpninricwW SlruCtlile llld qt mmagancnt aw•••nd• IO 
-~availability of cUgnmtic facilities and odla' pati.lCllt apectS. 

The oonaaam is also e:xpc:acd ID examine al1amrNe projca impbncRlatioa wnzics and 
validale lhc poposed ia~arion rnndailily. In puticular. lhc exact iequiaa•o•s from lhc Meal 
lndusoies Dewdopncnt Ccnra in each of lhc three locations as wdl as 11 lbeir main &ci6aies in 
Bandung and the pRCise roles and functions of the wget enlapriscs including orguizational 
anangancnas will ncal to be spccificd in dclail by the prep:uarory assislanc:e The exact 1D11U1er in 
which die McW lndusttics l>eftlopmcnt Center needs to organize Ibis activity so as to ensure dw it 
can suSlain the momcn:um gcncralCd by the project should also be exunincd wl ~upon. 

In case of die Govanmcnt wish to nominarc a local oonsulting cqaninrion, lhc sul>c:.onaaclor 
will ream-up with this organizalion and will involve it in implementing the scope of subcoottacring 
services. 

C. SCOPE OF THE COhlRACTING SERVICES 

I . The Subcontractor shall submit a detailed Study Rgx>n conraining systemalic collcclion of faas. 
analysis. conclusions and rccommendations based on: 

- review of the general situation in the country and institutional anangemc:us conccming 
preventive maintenance and repairs (classify and quantify nomcnclaru~ and age of equipment for 
preventive maintenance. available diagnoslic facilities. rq>air facililic:s and spare pans. accepfCd practices; 
availability of technical documcntarion. readiness of equipment and the most common ~uses; 
qualification. salary and availability of service personnel; contract conditions for imported equipment. 
existing computer facilities. existing training facilities, ere); 

- visit of the IWCnty-one enterprises listed under •GcnmI Background Information• in onb ro 
collect and collalc the necessary information and to fully assess their pracnt SlalUS including worlcshops. 
computer facilities for maintenance procedures. organizational structure. equipment and pans 
requimncnts. service personnel. etc. make recommendation for bcucr housdcccping in respect to 
maintenance and repair; 

- inrcrview of sekctcd mainrenancc management personnel on macm-. sectoral-, and plant-level in 
order to get the general pirture in rcspca of their knowledge. experience and awarmess fOWllds cxiSling 
maintenance praaice and fu~ 1a1uirancn1S. The analysis of lhis inaerview has to show the degR:C of 
sensibilization of senior managemenas in Ibis field and will provide ~ in defaminllion of lbe 
modalities of lhc project implcmcnwion, scope and suucture of nett1s1ry activilia and ttaining 
programmes to obWn oplimal raulas towards the achievancnt of the objeclives for which lbe large-scale 
project is undcnakcn. 
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APPENDIX 1/5 

- lhc sub-conllacl« will also c:onsidcr ahcmaliw: snlCgics for introducing prew:mive mainlenance 
maegies al indusuy- and national-wide levels and will give comparuWc analysis of their lldvaDlagcs and 
shortcomings. The counterpart organizations' capacity to esaablish a core of national specialists to 
conlinue lhc llClivilies after lhc project taminalion has to be evalualrd.. A dmilcd plan of adions to reach 
this purpose has to be suggesu:d. 

- analyu the collccled information. idcnlify lhc principal factors to which the cunmt lack of 
planned mainaeoanc:e is atttibutcd; and prqmc m:ommcndations for a systematic inttoduction and 
expansion of~ maintenance and sming-up a rdevant inslitutioml arrangement in the country; 
·make ra:ommcndalions for lhc introduction of a c:omputer-aided maintenance system based on personal 
compulels. This analysis must conaiin lhc enmi•talion of ahr:nwivc project impleux:nwion sttUegies. In 
view dw this pan of lhc Smdy Report will form a basis for a full-scale project dna1DJCDt. it must include 
all ncccssuy economical calculations and technical details necessary to support the fururc technical 
assistance in this field. 

2. The subcontractor will also prqmc and submit a detailed and complete draft Project Document. 
according 10 UNDP fonnu for the full programme of TA. with a dclailcd work programme. estimates of 
equipmen1 RqUircmenrs. scope of training demands, necessity of intcmational expenisc. a list of financial 
inpurs to the project. 

Following the rcnnination of thc draft report. thc ICalll will be joined by a UNIDO mission in 
Jakana for two weeks. in order to discuss and finalize with UNDP field office and National Audlorities 
concerned lhe above-mentioned projea documenL 
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D. GENERAL TIME SCHEDULE (tentative) 

Phase I: 1ama1 activity 

Finalization and dislribution of qucslionnaires 
to the twenty-one cn11C1p1iscs for their advanced 
considc:ration {quesrionnaires should be dislnl>uted 
through the UNDP to the twenty-one 
cotclprises sdcclcd. These questionnaiJes should 
include to the CXICDt pcmible all the issues which will 
be discussed dming the visits of those cnlCll*ises by the 
subcontractor's ream. The timely availability of those 
queslionnaircs in the cnrcrpriscs sdcacd will enable their 
~hie staff to fill in the questionnaiRs and to submit 
them to UNIDO before briefing of the subc:ontractt) 

Briefing in Vienna (UNIDO HQ) 

Arrival in projca area 

PhaR II: Activities in proje<. • area 

I. Discussion with the Ministry of lndusay. 
Metal Industries Development Center. Industry 
Associations and Olhcr related bodies 

2. Visirs to the planrs 

3. Fonnulation of conclusions 
and rccommcndations in ar..con.1ancc 
to poinrs B,C (pagf'.s 4, 5) 

4. Discussion of the above formulations 
with the National Countcrpan/UNDP 

5. Finalization of draft project document 

6. Concluding discussion with UNIDO staff/ 
National CountC1]>211 of draft project document 
(leave project area) 

PhaR Ill: Final activity • 

Submission of final report and draft 
projca document 
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APPEND:~ 1.'7 

E. PERSONNEL IN THE FIELD 

Tocal is csrimaied at 9.0 m/m. 

A 11:a111 should be composed of three high lcvcl experts in lhe following spcciatiDlions: 

(a) Organization of plant maintenance with extensive experience (minimum 1 years) in engineering 
enterprises. 

(b) Training of maintenance personnel at supervisory and operational levels. 

(c) Diagnostic facilities and organizational arrangements for adequate preventive maintenance and 
mining of personnel for diagnostic methods 

The subcontractor may make alternative proposals for the make up of the team within the toral 
9mlm 

F. LANGUAGE 

English 

G. REPORTS 

(a) Draft final report: 5 copies 

(b) Final repon: 15 copies 

(c) Draft Project Document: 15 copies 
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ORGANIZATION 

UNDP • UNIDO 

MINISTRY OF INDUSTRY 

M.l.D.C. (BBLM) 

TESTING CENTRES 

. 

. 

. 

. . . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

-
NAME 

G.L NARASIMW\N 
PAM KORVENMAA 
MARIO T. MUSTAFA 

GAR.lrTO P.S. 
D. SUPARDI HAROEN AR 

JANNUS L TOBING 

ASLAM B. DJANUN 
SUPANDI 
ACHo.W> KOMARA 
KOMARNA MIHARDJI 

SUPRA TO (BBBT) 

BASOEKI 

PANDER SrrtNDAON 

MARTHIN SILALAHI 

FUNCTION 

UNIDO Country Director 
J.P.O. (Junior Profe11ional Officer) 
S.P.A. (Senior Program Assistant) 

Chief of Reaearch Centre (BPPI) 
Director for Program Development 
(Directorate General of Machinery, 
Basic Metal and Electronic• lndu1try) 
Chief of multlvariou1 lndu1try 
Division for Regional Medan 

Director 
Counterpart 
A11i1tant Counterpart 
Planning 

Director Material and EnginHrlng 
Product Teating 

Chief of Institute for Reaearch and 
Development of lndu1trle1 

Industrial Advisory Service 
(Counterpart for GTZ : Deut1che 
Geaellschaft tor Technlsche Zusammen-
arbelt) BPLM 

Chief of BPLM (Balal Penelllian 
Loaam Medan\ 

LOCATION 

Jakarta 
Jakarta 
Jakarta 

Jakarta 
Jakarta 

Medan 

Bandung 
Bandung 
Bandung 
Bandung 

Bandung 

Surabaya 

Medan 

Medan 

,.. 
~ 
~ .,, 
m 

~ 
en 
II: 
~ 

10 -a m z 
c 
x 
~ .... 
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ORGANIZATION 

TRAINING CENTRES 

A Ministry of Education 

1 ) Brawiyaya University 
Polytechnical School 
Malang 

' 

2 ) Institute for Practical 
Technical Education 
(Balai Latihan Pendidikan 
Teknik) 

3) l.T.B. 
(Institute of Technology 
Bandung) • University 

B. Ministry of Manpower 

1 ) Singosari Training Centre 
(near Malang-Surabaya) 

2 ) Trainers and small scale 
Industry Training 

. 

. 

. 

. 

. 

. 

. 

. 

. 

NAME FU\CTION 

Siamsul HADI Maintenance & repair management 
R. Edy Purwanto construction, automation, tools & 

machines 
Bambang Suglyomo Business management 
Wirawan Product design 

M. Sibaranl Director 

Dr. Ir. Rochlm Suratman Faculty of metallurgy 
Prof. Ir. Tota Surdia Faculty of metallurgy 

Slamet Goenadi Director 

LOCATION 

Surabaya repair 
Surabaya repair 

Surabaya repair 
Surabaya repair 

Medan 

Malang (Surabaya) 

Jakarta ?O 
~ z 
c x 
~ 

~ 
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ORGANIZATION 

c. Priv.110 Training C&ntros 

1 ) P.T. Nusantara Cyberneiic -
Eka Perdan •Festo• -

2) Technical Highschool -
Medan •Multi Karya• .. 

INDUSTRIES 

1 . Jakarta Region 

Ut 1. 1 Bukaka Teknik Utama -
-
-
-
-
-

1 .2 PIM SF -
(Tjokro Group) 
- Factory for machining and 

repair {Pabik Mesin & 
Repair) 

1 . 3 Morita Tjokro Gearindo -
(Tjokrc Group) 

NAME FLJ-.JCTION 

R. Kirchgaessner General manager 
Jin Budiharjo Didactic manager 

Marslmin Director 

Kusnan Nuryadi Factory director 
Johannes Schut Technical advisor (training) 
Koestiono P. Chief of quality control 
Herry Pr· ·~na Quality control manager 
H1sibuan t:.. Chief of electrical division 
Barangin Chief of maintenance section 

Warner! Moerad Technical staff 

Benyamin Soesetyo Maintenance manager 

LOCATION 

Jakarta 
Jakarta 

Medan 

Jakarta Region 

Jakarta region 

Jakarta Region 

> 
"O 
"O m 
z 
0 x 
~ 

~ 



--------------------· 

(1' 
I\) 

ORGANIZATION 

1 . 4 f\rkon Prima lndonosia 

1 . 5 Sucaco (Supreme Cable 
Manuf. Corp. P.T.) 

~ 

1 .6 P.T. Bakrie Tosanjaya 

1 . 7 U\Jll\00 
(Switchgear, Distribution & 
Power Trar.sformer manuf.) 
GEC-Alsthom 

1.8 Tumbak 

1 . 9 Alam Raya 

NAME 

. Suwito Padmosedono 

. Kamal Mahdy 

. Purnowan Arijanto 

. Robert Tanto 

. Djonl Setyadi 

. lrsan Koesno 

. Jeffry Djamln 

. Sukldjo Hadl Santoso 

. Turmudhy 

. Bambang Hartanto 

. Prosetya 

Cancelled 

Cancelled 

Cancelled 

FIJ..ICTIO'J 

Manufacturing manager 
Works manager 

Manufacturing director 
Product engineer Mgr . 
A & D manager 
Plant engineering Manager 
Preventive malnt. & workshop 
Supervisor (P.E. Dept.) 

Manager engineering 
Manager manufacturing 
Ass. Manager maintenance 
Marketing manager 

LOCATION 

Jakarta Region 

~ 
~ z c x 
~ 

~ 
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ORGANIZATION 

2. Surabaya Rogion 

2.1 P.T. Boma • Bisma • Indra 
Unit Indra 

2 .2 P.T. Boma • Blsma • lndta 
Unit Bisma II 

2 .3 P.T. Agrlndo 
(Rutan Machinery Trading Co) 

2 .4 P.T. Meco lnoxprlma 

2 . 5 Barata Indonesia 
Heavy Equipment Branch 

2. 6 Jatin Tamar 
Steel Manufacturing 

2. 7 Benghkel Bersandara 
(Tjokro Group) 

2. 8 Han ii Jay a Metal Works 

NAME 

. Djajadl Rachmot 

. Ananda Soejoso 

. Ketut Rasdlt a 

. Juardlanto 

. M. Ardanl 

. Arlef Gunawan 
CukSotoyo 
Rayendra Rasmln 

. Djoko Wahjuwljono 

. Mudjlanto 

. Soeparwoto 

. 0. Wlnotl) 

. Karyomo S. 

. Kesuma Tjandra 

- Soekartono 

. Chol Dong Hyeun 

. Frans A.W. Rumambl 

Fl..t-ICTION 

Headquarters, plannlng division 
unit manager 
Production division manager 
Maintenance section 

Chief subdivision production (In charge 
of maintenance Blrsma I + II) 

President director 
Production plannlng 
Supervisor Umun (Jakarta Office) 

Production manager 

Br&nch manager 
Director of production and engineering 
(at group level) 
Chief of maintenance machines 

Production manager 
Product planning control and quality 
Control chief 

Manager 

President director 
Director 

LOOA~ 

~ 
"O m z 
0 x 
~ 

~ 
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ORGANIZATION 

3. Medan Region 

3.1 l..ogam 

3.2 Multi-Mineral 

• 

3 .3 Pabrik Mesin Tenera 
(Unit PMT, part of PTP VII 
Palm Oil) 

NAME 

. SuwarcU Wongso 

. Marslmln 

. Torno Atmaja 

. M. Sabrl 

. Katlo Sumantrl 

. T. Pasarlbu 

. Dalimunte 

. Nasutlon 

. Purba 

FLNCTION 

Mechanical engineer 

Director 
oroductlon director 
Planning & quality control (production) 
Machine tools 

Unit manager 
Design 
Production manager 
Administration 

LOCATION 

~ .,, 
m z 
0 
)( 

~ 

~ 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-
I 

APPENDIX 3/1 

UNI DO DP/INS/88/024 

QUESTIONNAIRE FOR l'tAPPINS OF" SELECTED ENTERPRISES 
FOR ENVISAC--ED UNDP/UNIDO PROJECT CDP/INS/S8/024> 

GENERAL INFORMATION 

1. Organization/Institution Abbreviated Name . . 

2. 

3. 

4. 

6. 

7. 

8. 

9. 

10. 

............................................................ 
Full Name; Type of Organization . . 
............................................................ 
............................................................ 
Address . . 

............................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Telephone 5. Telex 

Telefax 
. . . . .................. 

Cable address . . ............................................. 
Head/Director <Name> . . 
............................................................ 
Person to contact/ Position . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Other Persons/ Position . . 
. . . . . . . . . . . . . ........................................... . 

• . . . . . . . . . . . . . . ........................................... . 
Branch Office Location . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
............................................................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

11. Type : 
private owned 
state •:Jwned 
mixed 
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TABLE OF INVESTIGATION : Result of 
:observations: 

1 

GENERAL INFORMTIONS 
CONCERNING VISITED 
PLANTS 

Location 
- Region 

Distance to center 
of region (ka) 

Nationality of the 
•ain equipaent manu­
facturers 

Type of contract of 
the factory 

Year of start-up 

Year of important ex­
tentions since ~tart­
up 

Number of persons 
employed 

DESCRIPTION OF THE 
PRODUCTION EQUIPMENT 

Generalities 

Complexity of the 
installations 

Mechanical equipment 
diversification of 
suppliers/manufac­
turers 

- standardisation 
maintainability/ 
accessibility for 
maintenance purposes: 
state of main pro­
duct ion equipment 
state of accessories: 
of the production 
eQ:.iipment 

2 

APPENDIX 3/2 

Re•arks 

3 

------------------------------------------------------------------
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-----------------------------------------------------------------
1 ..... 

"'- 3 
-------------~-------------------------------------~-----------

Electrical equipment 
tension 
variety of suppliers: 
llanufacturers 
maintainability 
state of •achinery 
and equipaaent 

- standardisation 

Instru•entation equip-: 
aent 

variety of suppliers: 
standardisation 
aaintainability 
state of equip•ent 

ORGANIZATION AND SERVI­
CES Of" THE MAINTENANCE 
DEPARTMENT 

Existence of main 1:•r­
ganization chart of 
the plant 

- Existence of detailed 
organization chart of 
the maintenance depart: 
ment 

- Existence of the 
following maintenan~e 
services and their 
dependence 

Central •aintenance 
planning office 

- Central workshops 
<electro-•echanical> 

- mechanical 
- electrical 

instru1tentation • 

- Maintenance of roll­
ing/mobile equipment 

- General services 
Spare parts manage­
ment and stores ser-: 
vices CSPMS> 

- Central maintenance 
plannino office 
- Existence of the 

foll·:owino sections : : 

-----------------------------------------------------------------
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-------------------------------------------------------
1 2 3 

----------------------------~---------------------------~--~ 
archives and cen- : 
tral technical do-: 
cu.entation 
aaintenance ine­
thods <l'ttt> 
aaintenance engi­
neering and cons­
truction <CONSTR>=: 
<ET> 
m.intenance .ana­
get1ent (f'lttA)=(Gf1) 

reprography 
planning section 
<PL> = <OPL> 

progra-ing 
- job preparation 
- work scheduling 

- visitors 

Efficiency of the 
above 11entioned 
see: ti ons 
- technical documen-: 

tati•=>n : 
- complete in % 

drawings,manuals: 
technical ins­
tructions 

- maintenance sche: 
duling, preven­
tive pr•:•gramme 
uni form codi fi­
ca.tion of draw­
ings 
itemisation of 
machines 
accessibility 
updating 

central job-prepa-: 
ration 
effiviency of the 
job-µreparation 

- paperwork/concep­
ti on/~f h ci ency 
- machine-ti le 
- machine history 

record 
- preventive main-: 

tenance cards 

• 

-----------------------------------------------------------------
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APPENDIX 3/5 

------------------------------------
1 2 3 

-----------------------------------------------~-~·~~~-
lubricating 

scheduling 
execution 
efficiency 
standardisation 
of lubricants 

preventive •ainte-: 
nance 

scheduling 
- execution 
- efficiency 
flow of for•s and 
infor•ation in the: 
Cru:>O OU S > 

Mech&nical service 
Existence of centra-: 
lized workshop 

location of work 
shopCs> versus 
production 
capacity of work 
shops : 
job preparation 
presence of inter-: 
vention teams 
presence of speci-: 
alized teams for 
special works 
to•:•l s 
quality ;:.f work 

Electrical service 
exi&tance of centra-: 
lized workshops 
location of work 
shop versus produc­
tion • 
capacity of work&hop: 
job preparation 
presence of interven: 
tion teams 
presence of rewind­
ing work5hop 
tools and equipment 
quality of work 

Instrumentation servi-! 
o:es 

---------------------------------------------------------------
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-------~~-·------------------------------------------------ -----
1 

---------~~-----~~-~-------~--
Existence of : 
intervention teaas 
workshop for ins­
truaentation ser­
vice 
tools, instruments, 
equiptMnts 
qu•lity of work 

Spare parts •.nagement 
11ent .nd stores •er­
vi ces <SPttS> 

Existence of a core 
for codification 

unifor• codifica­
tion 

- quality of the 
codification grid 

Existence of a core 
for stock ~nage.ent 
- co.puterized stock 

..nagecaent 
- efficiency 

Existence of a core 
for spare parts 
selection 

&peci fie parts 
- standard parts 

efficiency 

Existence of stores 
- centralized 

decentr.;al ized 

total surface of 
the floor 
store c.;atal ogue 

- preservation.of 
parts 

- number of stock 
items 

- stock value 

- Suficiant quantity 
of stocks 
- speci fie parts 
- standard parts 
- .:onsumables 

. ., 
"' --------- 3 

··---------------------------------------------------------------
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--------------------------------·--------------------------------
1 3 

----------------------------------------------------------------
Nuaaber of m-~vements 
per month 

Labc-u.r force f.:·r the 
SPMS 

Reordering 
del•ys in the plant 
organization 
efficiency 

Utility services 
Existence of a .ain-: 
tenance workshop for: 
the rolling equip­
aent 
Technical equipment 
of the workshop 
Independent stores 
for rollir.~ ~~ui~­
aaent 

Gener•l maintenance 
service 

productieor. and dis­
tribution of energy 
and fluid!; 
transport anti handl-: 
ing 

Building ma~n~cnan~c 
personnel 

- quantity of work 

CCNnplexity cf maint~­
n•nce "10rks 

7. of routine works 
7. of specialized 
works • 
7. of very specializ­
ed work$ 

Maintenance pEr$onnel 
labour force in 
m•inten•nce 
detailed qua1lfica­
t1on& <total for 
each qualification 
gruup) 
- ·:adrc'i 
- ~or mr.ain 1 ,., .. ,, , ·- ..... 

--------------------------·--------------------------------------
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----------------------------------------------------------------
1 2 3 

-------~-------~----------------------------------------------
- skilled 
- low skilled 
vocational training 

labour force of 
training section 

- training equipment: 
buildings, etc 
training on the ~ 
jo!> 
training outside: 
the plilllt 
- foreca&t 
- in progress 
complementary 
training 
result of train-: 
ning sections 
discipline 
turn-over of per: 
&0nnel 
respect of in - : 
ternal procedur-: 
es and rules 

Accountants department: 
in relation to mainte-: 
nance continue enregi-: 
stering of i 

costs for spare part: 
costs for personnel : 
depreciation of equ-: 
ipaents 
costs for vocational: 
training 
5tock value 

- Budget 
~ establishment of a 

global budget .for 
maintenance 

- establishment of a 
budget for vocation-: 
al training for main: 
tenance personnel 

- verification of bud-: 
get 

--------------------------------------------------------------
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METHODOLOGY FOR MAINTENANCE AUDITS 

1. DESUBVEY 

General date concemina the Plant 

General information regarding the location of the plant, the manufactureci products, the 
process, the age of ihe equ~. the ownership and construclion contract, the management, 

the labour force 8fld the general and industrial infrastructure of the region. 

Producljon equipment 

The data with regard to JbA prpductioo equioment wil give an approximate idea about 
maintenance problems and workload and about other technical problems which may exist. 
Some questions which make it possible to evaluate the maintenance rate are included. 

The information concerning the complexjty gf 1bl. eguioments. their degree of 
standardjzaUon, their aq;essjbjljty for maintenance work and the variety of suppliers, are 

set out to have some indication of the qualification and number of maintenance personnel 
required and on the volume of required spare-parts. 

The evaluation of the data obtained is based on the folowing conventions : 

- yarjety gf manufacturers and. suppliers 

- large : great variety of machine manufacturers oricinating from 
several countries 

- average : great variety of manufacturers originating from a small number 
of countries 

- small : small number of manufacturers originating from a small number of 

countries. 

- comolexitv Qt eaujpment 

- big : 
- average: 

• weak: 

- standardjzatjon 

- good: 

equipment reQuiring special machinery and highly skilled personnel 

equipment the technology of which requires skilled agents without 

specialized training 

equipment based on ordinary technology. 

the installed equipment meets the company 

standards and/or the plant has at its 
disposal standards which make reordering of 

standard equipment possible 
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- weak: little effort has been made by the 
constructor to use standard machine parts and 
equipment components 

APPENDIX 412 

- non-existant : no effort has been made to use standard material. 

- majnlajnability 

- good: 

- average: 

- bad: 

excellent disassemblng condition of parts and easy 

access to several subassemblies, even with special tools. Easy access to 
machine-handling equipment (lifting devices, etc.). Maintenance facilities 
and accessories provided 

fair disassembling oondilions and access. Bad access to machines­
hand&ng equipment 
very bad concitions of disassembly and access. Transport of 

subassemblies next to impossible without removal of other machines, 
removal of walls, etc. 

- Slabt gf equjpment 

- good: operation secured, no abnormal wear-out 
- average: operation secured but apparent wear-out and ageing 

- bad : frequent break-downs and stand-stills and equipment too old to secure an 
operation under acceptable conditions. 

Orgaojzatjpn and sectjons of majntenaoce 

The data with regard to the organization chart of the plant are set out to show the 
hierarchical level of the maintenance department in the plant. To this end, questions 
concerning the centralization of maintenance, its place in the organization chart, the 
existence and interdependence of its different services are raised. 

The obtained data make it pc,ssible to check whether the organization system enables 
maintenance to fulfil its task or whether maintenance is regarded as an inevitable evil. 

The maintenance department is sa~ to be centralized when all the sections with a 

maintenance activitv are under the authority of one department with one person in charge. 

The questions concerning the Central Majntenance Plannjng ~ are related to the 

organization, the role and the efficiency of this division in the plant. If the Central Technical 

Maintenance Planning Office does not exist as such, data have to be collected in order to check 
whether other sections carry out the tasks of such a office. 
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In addition, questions will be raised regarding the existance and efficiency of : 
- preventive maintenance and lubrication; 
- technical documentation; 
- job preparation; 
- information systems. 
Tne resuhs of these enquiries will reflect to which degree maintenance is scheduled or 
improvised. 

It will be checked whether technical documentation is complete. The efficiency is also 
reviewed and is judged by checking the uniformity of the codification.the access to 
documentation and its updating : 

- good: 

- average: 
- bad and very bad : 

the parameters mentioned above are adequate for normal 

maintenance 
the parameters are only partly satisfied but show improvement 
the technical documentation is very incomplete and no attempt at 
improvement is undertaken. 

The efficiency of the job preparation (work-specifications) is evaluated as follows : 

- good : maintenance work is prepared in such a way 
that improvisations are reduced to a 
minimum. The qualifications of the 
personnel are excellent and they have at 
their disposal the material they require 

- average : the job-preparation desk only partly carries out the work it is 
expected to do; a tendency towards improvement exists 

- bad or very bad : the job-preparation desk does not carry out its job and nothing is 
undertaken to remedy this situation. 

Information regarding the situation of the Mechanical, Electrical and the lnstrumentatior 
Services is collected : 

- the existence of a central workshop and/or decentralized workshops and their locations; 
- plann:ng section; 
- capacity of the workshop (mechanical and electrical division) or of the laboratory 

(instrumentation divisions); 
- intervention teams and special teams (hydraulic, pneumatic, electronic, etc ... ); 
• machinery and eq1.1ipment; 
· quality of work. 

The evaluation which relates to the locatjoo >21 wodsshops : 
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good : workshops with a cenu·al location 
- average : workshops with a favourable location 
- bad and very bad : bacly-located workshops with long distances to working-places 

The technjcal egujprnent and mis. of these divisions are 

evaluated as folows : 

- good : complete set of tools, special tools included 
- average : sufficient tools available for normal maintenance 
- bad and very bad : the execution of maintenance work is hampered by insufficient or 

bad tools. 

The review of the guaWx m m2d1 is based on the analysis of the state of equipment on the one 

hand and on the investigation of work in the maintenance workshops on the other : 

- good: the quality and the precision d locally manufactured spare-parts are 
in conformity with those indicated on the drawings, the repairs on 
site are done in the approved way, sound state of production 
equipment, 

- average : the quality and the precision of the locally manufactured spare-parts 
are only partly in conformity with the drawings, nevertheless these 
parts can be used; the state of equipment indicates improvisations but 
does not causes unavailability, 

- bad and very bad : the quality and the precision of thelocally 

manufactured spare parts on siteare mediocre. The state of 
installations is very bad, due to repairs and interven-tions being 
carried out poorly. 

Within the field of Spare-carts management and ii.Qin the following issues are analysed : 

- existence, nature and codification of spare-parts; 
- organization and efficiency of stock management; 

- choice of spare-parts and their required quantity; 
- paperwork and information systems; 
- problems of reordering; 
- storage facilities. 
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The following criteria are used as far as the paperwork and the 
information flows are concerned : 

- good: 

- average: 

- bad or very bad : 

data-coHecting (paperwork, codification grid, various cards, etc.) 
is clear and correct. The information systems operate in an excellent 
way, 
although data collecting is not done in themost favourable way it can 
be used. The information system is all right,. 
data collection and the information system do not fulfil the 
requirements 

The efficiency is evaluated as follows : 

- good : the works in the various sections are correctly carried out and meet 
the requirements 

- average : the works in the various sections are not always correctly carried out 
but attempts at improvement are undertaken 

- bad or very bad : the various sections exist but are not capable of carrying out their 
tasks properly, which hampers or makes maintenance impossible. 

The evaluation of the stores is as follows : 

- average 

- bad or very bad 

the storage facilities meet the requirements. The parts are properly 
stored 
the storage facilities do not always meet the requirements and the 
actual storage of parts is poor. 
the storage facilities do not meet the requirements at all and actual 
storage is very poor. 

In the field of Utilities, the enquiry covers the maintenance of rolling-stock, buildings, 
tracks, roads, sewerage and equipment for production and distribution of energy and fluids. 
Both the quality of the work and the means to carry it out (equipment, apare parts), will be 
examined. 

An estimation of the degree of complexity of maintenance works makes it possible to have an 
idea of the required personnel and their necessary qualifications. 

The following categories exist : 
- routine : maintenance of machines based on simple technology 
- special works : maintenance of machines and equipment with an average rate of 

- very special works : 
automation 
maintenance of very complicated and automatic machines with a 
high precision rate. 
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Personnel 

The Jibgu[ !mm Qf ma;111enaoce is all the personnel belonging to sections which have a 

maintenance task and which are included in the maintenance organization chart as it exists in 
the plant. 

Questions regarding professional trainjng of maintenance personnel will essentially relate to 

the actions which have been undertaken in this field. 

Attention will also be given to the discipline of the personnel (follow up of orders, filling in 
of paperwork, presence at work, etc.) and to the safety of work (respect of safety orders, 
fire-prevention measures and devices, etc.). 

Ma;ntenance QQS1 and OOdget 

The existence and the application of accounting in the field of maintenance is reviewed by 
analysing the use of cost accounting in the Company. 

With regard to investments the enquiry will examine whether investments in maintenance 

are treated independant!y from other investments. In addition questions dealing with the 
value of stocks and the amount of sub-contracted maintenance work are raised. 

It will be determined whether breakdown costs are known and evaluated and whether detailed 
maintenance budgets exist. 

2 THE PLANT VISIT 

General data are collected at a meeting with the plant management during which the aucfrt 
program is made. The persons in charge of the various sections concerned are then notified in 
order that they may give their full assistance. 

The audit on the production equipments has to be carMd out per production area. A 
production operator will be asked Jo give explanations if necessary. The audit will be carried 
out In the form as described in the previous chapter. 

After having checked the state of production equipment and its ()p8ration the different 
maintenance divisions are examined. 

In order to obtain objective information, questions will not only be asked to the Maintenance 
or Production Manager but also to foremen and workers. 
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One will proceed according to the following priorities: 
1 . store of spare parts 
2. central maintenance planning office 
3. mechanical workshop 
4. mechanical interventions 
5. electrical workshop 
6 . electrical interventions 
7. instrumentation 
8. general maintenance 
9. accounting 
IO. personnel section. 

APPENDIX 411 

It is of the greatest importance to get an overview during the survey which goes beyond the 
specific questions marked on the chart. The interdependencies which often exist in a plant 
may influence the various subjects of the enquiry considerably. Only a complete overview 
wlll allow the correct approach 10 the answers received. 

3. ANAL.VSIS OFilE SlfNEY 

The analysis of the co!lected data aims at assessing the existing problems in a plant or a 
group of plants in order to recommend improver.Mtnts. 

The overall review charts vi:ill show : 
- average distance from the plant to the industrial centre of the region; 

type of construction contract; 
delays in construction as compared with initial scheduling; 
complexity of machinery equipment; 
variety of manufacturers and suppliers; 
standardization of mecha~ and electrical equipment; 
accessibility to the equipment for maintenance work; 
state of machinery and equipment; 
the position of maintenance within the plant's organization chart; 
existence and efficiency of maiqtenance d"ivisions or sections mentioned in the previous 

chapters; 
amount and quality of technical documentation and the access to it; 
preparation of a systematic organization of preventive maintenance and lubrication; 
the circuits of data and the paperwork; 
the efficiency of data collection; 
maintenance machinery and equipment; 
the study of spare-parts; 
the uniform codification of parts; 
efficiency of spare parts :nanagement and reordering; 
level of stocks of spare parts; 
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- efficiency of storage facilities; 
- satisfaction of requests for parts; 
- the qualifications of the maintenance labour force; 
- the training carried out; 
- data collection of maintenance costs: 
- data-processing of maintenance costs. 

From the overal review chart a detailed survey of the Mllation will be made which wall 
make it possible 10 set out the priorities and proposed r.18asures for improvement. 

These measures concern : 

- equipment; 
- personne!; 
- material means (spare parts, technical documentation, tools, equipments, etc.) : 
- organization; 
- management of the plant 
- actions to be taken when purchasing new equipment. 
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COMMENTS ON UST OF SELECTED ENTERPRISES 

Following enterprises have not been adted tor reasons listed below: 

- PJ. ltilNOO 

- P.T. Tumbals Mas 

- P .T. Alam Rava 

- p.T. Hamil Jaya Steel 

- p.T. Bjotaog Haraoan 

Joint Venture Govemment/Alstohm France. 

Manufacturer of Big Transformers (up to 150 KW). 
Contracls with Indonesian Government. 

The company has international technical assistance from 
Alstohm and is not interested in other assistance. The present 
mission obtained finally an appointment with the public 
relations manager, but it was impossi>le to meet somebody of 
the technical or senior management. 

MIOC has been informed by official letter that the company was 

no longer interested in the programme. 

Although preparations were made by MIOC, final appointment 

has never been reached. 

Steel mill with electrical furnace and continuous casting. 

Private company, Joint venture with Korean Company. 
The President director general is Korean. 
Production and maintenance responsi>les are all Korean. 
Only the director is Indonesian but he is principally concerned 
with personnel and public relations affairs. 
There is no transfer of technology. 
The company is not interested in external technical assistance 
as there is even no access to the plant for outsiders. 

No arrangements could be made for meeting. 
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Region 

1. WestJava 
(Jakarta} 

1 1. 

1.2 

1.3 

1.4 

1.5 

1.6 

APPENDIX 6/1 

StmlllERY OF RNDINGS OF AUDITED ENTERPRISES 

Activities of aucited plants 

Name and address of eon..,i, Main activity (ies) 

P.T. BlJKAKA TEl<NIC UTAIM SIMI tower construction. machine tool shop, galva-
Jl Raya Bekasi Ci>ellOlig km 19,5 nizing plant, plate works, mechanical &SSembling, 
Cieungsi, Kab. Bogon, ...... bronze casting. mechanical c:onstruclion engineering 

P.T. Pll.D GADlN,; NXIESIA machine tool manufacturing and spare parts manufac-
~&SPNEPARTSFACTORV tu ring 
(P.T. PIMSF PULO GADlMG) 
Jaban Pulo Gadung 12. 
Kawasa lndustri Pulo Gadung 
Jakarta Timur 13920 

M:HTA T.D<R>GEAR'O> Gear hobbing and automotive spare parts 
Kawasan lndus1ri Pulo Gadung 
JI Rawa T erata 1 n• 9 
Jakarta Timur 13920 

P.T. ARKON PRaM NXlNESIA structural steel designers, fabricator and erector 
(process plant and industrial structures : platework 
in flues, sios, hoppers, bridges, etc.) 

Sl.Cfa::) Manufacturing of electric power and telephone cables 
(P.T. Supreme Cable Manufacturing 
corporation) 
Factory : JI Daan Mogot, km 16 
Jakarta Barat 

P.T. 8akril - Tosanjaya Platework and foundry 
Jaban 8ekasi Raya k111 27 (maleable pipe fittings and general castings, 
Bekasi. P.O. Box 624 nu.ii.able grey or ductile iron) 
Jakarta 11001 
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:ABLE OF INVESTIGATION 

SENERAL INFORMA7:GNS 
SONCERNING VISITED 
~LANTS 

• Location 
• Region 

Dis~ance to center 
of region <km) 

• Nationality of the 
main equipment manu­
facturers: difersifi­

cation 
~ Type of contract of 

the factory 

- Year c•f start-up 

l.1 

Bog 
Jak 

35 

high 

pri-
vate 
'78 

~ Year of important ex- '81 

1. 2 

Jal<: 
Jak 

10 

high: 

pri-: 
vate: 
'72 

1. 3 

Jak 
Jak 

10 

high: 

pd - : 
vate: 
'85 

APPENDIX 6/2 

1.4 

Jak 
Jak 

20 

high: 

1. 5 

Jak 
Jak 

16 

high: 

pri-:pri-
vatelvate 
'73 '70 

1. 6 

Jak 
Jak 

37 

high: 

pri-i 
vate: 
'75 

ter.tions since start~ :cont. :cont. :•ea 
up 

'80 :cont '84 

Number of persons 
employee 

OESCR!PTION OF THE 
~~ODUCTiON EQUIPMENT 

- Generalities 

• Comp! exi ty .:,f the • 
installations 

• ~echar:cal equipment 
c:versificat1on of 
~up~l1ers/manufac­
t;..f.;-,:'s 

s: a,-,c;ardi !-;at• on 
.T,.::t • :-• . -. .=..i nabi 11 t y I 

1250 

:Mach. 
:Tools 
:<also 
lCNCJ 

high 

high 

poor 

c. :..:;:.~.lbii1ty for 
.l\=:~.-:P.nani::F c-•u.-po:~•'?.?.5! qi:-,o'.'"Jd 

'··-= •:-of lioCll" pl"'C•-

.. ·: e:qL,! ;.;n1.:c•r1'- ,;cvy q 

70% 
:av;.1lb: 

370 350 300 

lMach.:Gear :Pro­
:Tools:Hob :cess. 

lCCNC)lplnt 

1000: 450 

lCAblelFdry 
: Mfg. : Eqpmt : 
:eqp. :CNC 

high: high: avrg: high: high: 

high: avrg: avrg: high; high: 

bac nonF.>: 
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of tne production 
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equipment avrg 
Electrical equipment 

avrg: good: gc•C•d: good: avrg: 

- al imentati C•n tension i 20 KV 20KV:20 KVl201<V :20KV 20KV: 
:+6x250: 
:KVA 

variety of suppiiers: 
manufacturers :high 
maintainability !good 
state of machinery 
and equipment :avrg 
standardisation :poor 

Instrumentation equip-: 
ment 

variety of suppliers:low 
standardisation :good 
maintainability !good 

- state of equipment 

ORGANIZATION AND SERVI­
CES OF THE MAINTENANCE 
DEPARTMFl\IT 

Existence of main or-
gan1zation chart of 
the plant 
Existence of detailed 
organization chart of 
the maintenance depart 
ment 
Existence of the 
following maintenance 
services and their 
depencence 

Central maintenance 
pl ar.ni ng c•f fi ce 
Cent'"al workshops 

:good 

yes 

yes 

no 

no 

GS: 

!high 
:poor 

:avrg 
:bad 

:high 
lbad 
:avrg 

!avrg 

!yes 

:yes 

:no 

:no 
(electro-mechani~al> (prod): (prod 
mechanical yes :yes 
electrical yes :yes 
instrumentation no :no 

(prod) 
Mair. t enanc e of roil-: 
i ng, .'!'p:Obi le P.Ql• i pment : yes ::;es 
13er1e" al services !yes :yes 
Si::.ar =- ;:>arts manage-
ITll?'"l: C\nd st.-.,..e~ C,£?("- ! 
y': : ;. ~ '. SPMS> : :i('; ; n•:• 

'~~.:-: .... -. :; - . _ . .?!""; "'.' .•. ~ - r1.~1 nt eni1r:i: F--
jj: ar .. -.: -. .. ·~· f f i 1: t-:- ;n.'..· ; f'I -I 
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:avrg avrg: highi high: 
:good good: good: good: 

:good good: good: avrg: 
:good avrg: poor~ none: 

:low none: high: avrg: 
:good low none: 
:good avrg: good: 

:good avrg: good! 

lyes :yes :yes :yes 

:yes :yes :yes :yes 

yes :yes :yes lyes 

yes :yes :yes lyes 

yes :yes :ye!> :yes 
yes :yes :yes lyes 
no :no :yes :no 

.nei :yes :yes :yes 
!yes !yes !yes :yes 

, n(':. : r. ·-: :y2s ·<'?'.'".,; 

; n·~· ; y;;:-;:. : ye':=, 1e!?-" • 
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Existence of the 
following sections 

archives and cen­
tral technical do-: 
cumentation :noCpr);no 
maintenance me-
thods <MM) :no 
maintenance engi­
neet-ing and cons­
truction CCONSTR) : no 

maintenance mana- :no 
gement (Mf1A) 

reprography :no 
planning section 
<PL) 

programming :no 
job preparation :no 
work scheduling :poor 

visitors : no 

Efficiency of the 
above mentioned 
sections 

technical documen-: 

:n•:• 

:n"-:a 

:no 

:no 
:nc• 
:no 
:no 

tat ion 
complete in % 

: nc•ne : none 
:unest-: 0 
: imable: 

drawings, manuals: 
technical ins-
tructions :none 
maintenance sche: 
duling, preven-
tive programme :none 
uni form codi fi­
cation of draw-
ings 
itemisation of 
machines 
accessibility 
updating • 

:none 

:none 
:goc·d 
:none 

central job-prepa-: 
ration 
efficiency of the 
JOb-preparatjon :ncne 
paperwork/con~ep-

t ~ •::.n/ef fj c i en•::y 
machine-file !none 
m~chine history :none 
~ ecord 
::'t'event1ve ma1.,-: 

:none 

:none 

:none 

:none 
:yood 
:none 

!none 
: ni::.ne 

:yes 

:no 

:no 

:yes 

:no 

:yes 
:no 
:no 
:no 

:good 
:95 1. 

:good 

:avrg 

:none 

:yes 
:avrg 
:not 
:appl. 

:none 

!none 
!avrq 

APPENDIX 6/4 

:yes 

!no 

:no 

:no 

:no 

:yes 
:poor 
:yes 
:no 

801. 

:yes 

:no 

:yes 

:yes 

:no 

:yes 
:no 
:yes 
:yes 

901. 

good:good 

avrg :good 

none 

good 
good 
avrg 

!none 

!avrg 
!avrg 

:none 

ye~ 

good 
yes 

good 

;good 
: q.:-... ::.d 

:yes 

:poor 

:no 

:yes 

:no 

:yes 
:poor 
:yes 
:yes 

957. 

good: 

good: 

none: 

yes 
good! 
yes 

poor 

:none 

: ;:.nan•:e 1.arC1s 
::.d.catinq 

:~~ne :nonR :none !avr~ !av~g 

~.: hP.dul in~; :~~rt :good !good .~oon !goG~ 

- 75 -



-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

execution :oprt 
efficiency !avrg 
s;:andardi sat ion 
of lubricants inone 

prevent1ve mainte-: 
nar.ce 

scheduling :none 
- execution ;none 
- efficiency :none 
flow of formulars 
and infor~ation in: 
the CMPO : none 

Mechanical service 
Existence of centra-: 
lized workshop :no 

location of work 

!good :avrg 
: qood : avrg 

!yes !yes :good 

!none !yes 
: pe:or : avr g 
:none :avrg 

!poor :avrg 

:no :no 

iyes 
:avrn 
iavrg 

:poor 

:yes 

sh..:•p (s) versus 
proauction 
capacity of work 
shops : 

:prc1d:. :prod. :prod. 
:worksh:works:works:good 

:good 
joo preparation :none 
presence of inter-: 
vention tea~s :yes 
presence of speci-: 
alized teams for 
special works 
tools 
quaiity of work 

:no 
:good 
:poor 

Electrical service 
exis7-ance of centra-: 
lizeo workshops :yes 
1 ocat: ion of work 
shop versus produc-
tion :good 
capaci~y of workshop:suffic 
job preparation :no 
presence of interven: 
tion teams • :yes 
presence of rewind-
ing workshop 
t~olE and equipment 
qual : :: y of 1.11::.r k 

:no 
:good 
:avrg 

!good 
:yes 

!yes 

:no 
avrg 
avrg 

no 

yes 

yes 
avrg 
bsd 

!nc;trur,-.entation servi-:no !n·~ 
ces (prod • 

• fr.IC i J. • 
-. ·.·' 

-~---:<"lti(.T, SEl"VlC.~ 

:~:=~vPn~1on t~am~. 

.... ,_, ;" ~ ·.,.~; r; f .~ .• r :i r .. , :-:>-­

t~~-~~tat:an SP~­
·.;;.:..;, 

i rP: 
: n1: 
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:good 
lyes 

lyes 

:no 
:good 
:good 

:yes 

:good 
:no 

:yes 

:no 
:avrg 
:avrg 

:yes 

:good !good 
: su f fc • good 
:no :no 

:yes yes 

lyes no 
:good avrg 
:avrg avrg 

:yes 

; ;r, ._-. 

j nc:r 

: fl() I ;, :'.':1 
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:avrg !good 
:avrg !good 

:yes :none 

!yes 
:gc•od 
:avrg 

:gocad 

yes 

good 

good 
avrg 

yes 

:yes 
:good 
:avrg 

:yes 

:good 
:good 
:avrg 

:yes 

:yes 
:good 
:avrg 

:yes 

:yes 
: ye~. 

:yes 
:good 
:good 

:goc•d 

:yes 

:good 

: insuf: 
:no 

:yes 

!yes 
:poor 
!poor 

lyes 

:good 
: insuf: 
:no 

lyes 

:yes 
:poor 
:poor 

!nu 

. n.-. 
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tools, instruments, 
equipm~nt~ :no :no 
quality of work :no :no 

Spa~e parts manaqement:no (or: 
ment and stores ser- 'ganized 
vices CSPMS> by pro 

duct) 
E~istence of a core 
for codification 

uniform codifica­
tion 
quality of the 
c•:-di fi cat i •:tn grid 

Existence of a core 

yes 

yes 

avrg 

no 

for stock management (prod. no 
onlyCNC> 

- computerized stock 
management 
et fie i ency 

yes 
good 

no 
no 

:oscil:no 
:good :no 

:no 

:-

:-

:no 

:no 
:no 

:nc• 

:nc• 

:no 

:no 

:nc• 
:no 

Existence of a core 
f::•r spare parts 
selection no no :no :no 

speci fie parts 
standard parts 
efficiency 

Existence of stores 
- centralized 

tc.tal surf ace of 
the floor 
store catalogue 
preservation of 
;:la l" ts 

none 

yes 
(prod) 

:togeth 

:- :­
:-

none :none :none 

'yes 
Cprd) 

yes :yes 
(prd): (prd) 

:w.prod 15 m2 32 m2:-
:no no no :yes 

:good poor good : avrg 

APPENDIX 6/6 

: good :no 
:good :no 

:no 

:no 

:no 

'yes 

no 
avrg 

yes 
yes 
no 
avrg 

:yes 

:yes 

:avrg 

:yes 

:no 
:avrg 

:no 
:-
,_ 
I 

:avrg 

yes :yes 
(prd) 

400m2 1000 
no no 

good av1·g 
number of stock 
items 
st::ir:k value 

:unknown 100 100 500 1000 :2000 
:un- :un- un- 15 mln un- :un-

• 
Suficient quantity 
C•f 57-0C ks 

:;pr.-•:: i fi c parts 
~,ta.:-idarC: parts 
.: .::. :-, Sltmab J es 

Nu~n~r of movements 

_a:)C•~··· -;':~·r•:t? f.:-.r thE" 
~;::"'If 

! known lknown known rp lknownlknown: 

:not for 
:maint. 

lbad 
:bad 
:bad 

!qood 
:good 
: qoc•d 

:poi::or 
:good 
: gr:-)o:'.1d 

:~ood :avrg 
: go:iod : good 
: gc•od : good 

:unknwn:unknw:unknw:unKnw:500 , 30C; 
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I APPENDIX 6/7 

I 
I 

delays in the plant • "'.> week:l wk : 1 wk .. -. day-:3 day:3 day: ..... . ...:. 
organization :avrg :avr~ :avr9 ;g.::aod ' . !good .gooo 
ef f1 ·= i ency :avrg :po:•or : p.:-::11:11 ;~OC•d :goc•d :good 

Ut i 1 i ty services 

I 
Exis-;;ence (':;f a main-: 
tenc.:-.r:e l..'C•Y 1< shc•p for: 
the :--o.i. 1 ing equip-

I 
ment :yes : n .. :. !nc• iyes !yes :yes 
Technical equipment 
of the workshop :avrg :- :avrg : avrg. :avrg 
Independent stores 

I for rc•l ling equip-
ment :no :- :nc• :no :no 

General maintenance 

I 
service :yes :no no :yes :yes :yes 

done by 
:maint 

procuction and dis-

I tribution of energy 
and 'fluids !yes Cmec> (mec) :yes :yes !good 

I 
transpc•rt a net hr.ndl-: 
ing :yes <mec) nc• :yes :yes !good 

-Buiicting maintenance :no :no no :no !yes :yes 

I persc.nnel :- :- :- :3<) :4 
quantity of work :- :- :avrg !good 

I 
I 

Complexity of mainte-
nance \NOY ks 

Y. of routine works :70 :60 '30 :90 :70 :so 
Y. C•f specialized 
work~. : 15 :30 I C' I C' :2<) : 10 • ..J . .., 
Y. of very specializ-: 

I 
ed works : 15 : 10 '.,. . .,. 10 10 I ~I • ..J 

~ Maintenance personnel 
labour for•:e in 

I maintenance :27 . ,.,. . -:. : 14 :56 :45 • ..J ' _, 
deta1led quailfi~-
ti om:; (total for 

I 
I 

each (1wal if i cr.\t ion 
group.: 

r::ac;:-es :ipartlyO : 1 : f) :4 ·~ ,.., 
f ci:'emen Level :z : ?. : 1 '':- : 17 .7 '~-
sic: : P.d : 10 ·~ :7 : E. I ...,,I:" !35 '.., 'w ... J 
: 1:1\,. skil.i.ed : ~ 4 ' C' ... 

I 
• l~u: a~~ ~ nal tfajrdng !yes : n.:1 : nc. : nc. :yP.s :'iO 

. a:: =· - r' f ··:iy .- P. () f 
-. r ~: - 1 ng ~·.p,-: t 1 •::•n .-. ,~~ 

(1 ; 0 0 ·-· 
.. - • n~1 c.,.qui pment 

I 
. c:fi. r.::; ;;, pf:·= :yes ; ~1(') ; r. ·:~· ' . ~· .. -,:.) f ,11 • .1 

. .. n1n:· .-.• n thP 
!yes ! nc• ~ r. eo ; )' f--'·~ :yR:; .yei; 
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I APPENDIX 6/8 

I training l':rutside: 

I 
hie plant :nc• :nc1 :yes :no :yes :yes 

f.:•recast :no : nc) :yes :no :no :no 
in progress :no :nc :no :no :no :no 

complementary 

I training :no :nc• :no :nc• :no :yes 
result C•f train-: 
ning sections :avrg : l) :avrg . (I :poC•Y :avrg 

I 
discipline :poor !gc•OO :good goc1d : a.vrg :good 
tut·n-over of per: 
sonnel :low : ! C:•W : low low :1ow : low 
respect of in 

I tern al procedur-: 
es and rules :poor :avrg :poc•r avrg :good :good 

I Accountants department: 
in re::. at ion to mainte-: 
nance continue enregi-: 

I 
stering of 

costs for spare part:no :no :avrg :no :nc• :no 
costs for personnel :no :no :yes :no :yes :no 
depreciation of 

I equipments :no :nc• : n(') :no :yes :yes 
costs for vocational 
training :no :no :yes :no :no :no 

I 
stock value :yes :no :yes :yes :no :un-

:known: 
Budget 

establishment of a 

I gl o::ial budget for 
maintenance :no : na:""; :n•:s :n•:. :yes :yes 
establishment of a 

I budget for vocation-: 
al training for main: 
tenance personnel :no :no : n~:i :nc• :no :no 

I 
ver i fi cat i on cf bud-: 
get :no :no : n•:. :no :yes :yes 

I • 

I 
I 
I 
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-

DGS 

Region 

2. l:ast Java 
(Surabaya) 

-
2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

APPENDIX 6/9 

Name and addrass "~ Main activity (ies) 

P.T. BOMO BISMA 1NDRA (Pa'wo) Foundry - metal c:cnstruction - machine tools -
Unit Indra pla18work - heavy equipment 
(P.T. BBi - Indra) 
JI. Imam Bonjol n• 18, Pasuzuau 
Surabaya 

P.T. BOMA BISMA INDRA (Parser~) Basic metal & machin.-y industry 
Unit Bisma II Manufacturer of diesel engins 
(P.T. BBi - Bisma II) 
JI. KHM Mangyur 229, 
Surabaya 

P.T.AGRHX> Machine-tools-foundry 
JI Slompretan 16 
Surabaya 60161 

Le:X> Mectw .. lical constructions (Machine factory and 
JI Kalipaten 114 construction works) 
SEPANJANG 61257 High pressure vessels, boiler works 
Surabaya 

P.T. Barata Indonesia (Persero) Manufacturing of heavy equipment, ISO containers 
Heavy equipment Branch 
JI Ngagel 109 
Surabaya 

P.T. Jatim Taman Steel Manufactu- Steel making unit (electrical furnace, rolling mill, 
ring foundry) 
.. Raya Taman Sidoargo 
Surabaya • 
Bengel Bersandara Sutcor1ttr.cting works 
.. Kemayoran Baru 19 (Mac.iiine tools - usembling, few welding works) 
&nabaya 
(P.T. Tjokro Group) 
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... 

TABLE OF INVESTIGATION 

GENERAL INFORMATIONS 
CONCERNING VISITED 
PLANTS 

2.1 2.3 2.4 

APPENDIX 6/10 

") c: ,._ ...... 2.6 2.7 

Location 
- Region 

Pas Sur Sur Sur Sur Sur Sur 
E.Java E.Jav:E.Jav:E.Jav:E.Jav E.Jav E.Jav 

- Distance to center 
of regic•n (ic:m) 

Nationality of the 
main equipment manu­
facturers: difersifi-

cation 
Ty~e of contract of 
the fa•:tory 

- Year of start-up 

- Year of imp~rtant ex-

60 

New. 
low 
old 

high 

'state 

'88 

0 

low 

:state: 

'76 

20 15 0 

hiQhi high: high 

pri-: 
vate: 
'76 

pri-:state 
vate: 
'80 '69 

10 

low 

pri­
vate 
'73 

0 

high 

pri­
vate 
'73 

tentions since start- none :nor.~ :•79 
up : '81 

'87 cont '76 ' cont 
'88 '87 

- Number of persons 
employed 670 150 645 400 516 800 210 

DESCRIPTION OF THE 
PRODUCTION EQUIPMENT 

- Generalities 

Complexity oi the 
inst al 1 ati or1s 

• 

- Mechanical equipment 
- diversification of 
suppliers/manu~~c­

turers 

fdry 
mach.T 
plate 
work 

high 

high 

Mach. :Mach :Pres-:Mach. 
Tools:Tool :ser :Tool 

lfdry ivess 'plate 
work 

avrg: high: avrg high, 

Steel Mach 
Mill Tools 
fdry 

high high 

avrg: high: high high avrg high 

- standardisation p .. : .. .::ir : none none. poor: none good bad 
- ~ainta!nability/ 

acces~ibility for 
~ainienance purposes: good 
Etate of main pro-
~u~t ~~n e~u~pment good 
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state of accessories: 
of the production 
equipment 

Elect~ical equi~men~ 

good 

- alimentation tension:2c ~V 

variety of supplier5: 
manu f ac 'turet-s 
maintainability 
state of machinery 
and equipment 
standardi sa'ti on 

Instrumentation equip-: 
ment 

tugt1 

good 

gc•od 
poor 

variety of suppliers:low 
standarcisation ~avrg 

maintainability :avrg 

- state 9f equipment 

ORGANIZATION AND SERVI­
CES OF THE MAINTENANCE 
DEPARTMENT 

Existence of main or­
ganization chart of 

:good 

the pla~t :yes 
Existence of detailed 
organization chart of :yes 
the maintenance depart 
ment 
Existence of the 
following maintenance 
services and their 
dependen•:e 

Central maintenance :yes 
plann~ng office 
Central workshops (:M:yes 
(electro-mechanical<:E:no 
mechanical : yes 
e 1 ec t. v- i ca 1 : yes 
instr~mentation :no 

Main~enance of rol:-: 
ing/m~bile equ1pment:no 
Gener~! services :yes 
Spare parts manage-
ment. a~o stores s~r-: 
vice~ .SPMSl ~es 

:.21·, t, ,-. ~ i·,a l n t er . .:tn•: c: 
;:. • 2 n n i ;- : 1;1 f f :i 1: ~o 
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go00~ good! go~.·: avrg: avrg: avr; 

20~v:20 KV:20 KV:2o Kv:20 KV: 20 '~ 
+gs 

lc•w ~1i gh: hl qt1: t1i gh; avrg: 

:gc•C•d avrg: good: avr9: ga::•od: 

;good avrgi good: avrg: avrg: 
:gc•C•d none: poor: none: ga::•od: 

:high : low high: high: lr:)W 
:pc1or :avrg avrg: none: good: 
:good :goc•d avrg: bad good: 

:good :good good: avrg: good: 

:yes :yes :yes :yes :yes 

:yes ; n•:a 'yes :yes :1es 
: ::.:·nl y: 
:mech) 

:yes :no no :yes : n•::. 

:M:yes:no no :yes :yes 
:E:no 
:yes 
:no 
ino 

:yes 
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:no 
: no:a 
:no 

!yes 
.no 

yes 
:yes 
:no 

:yes 
:yes 
: n•:. 

; n•:o 
:yes 

: nl~I 

!yes 
:yes 
: i·•=' 

. ·-
··-· 

i-1 :i gr-. 

avr·; 

av~-g 

pc .. : ..... 

1 o;.; 
peic.r 
pc.,:::r 

avrg 

n•:. 

n•:' 

n•:• 

r.o:. 

yes 
y&.; 
n .: 

r. : 

i -
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I APPENDIX 6/12 

I aYcnives a:1c1 cen-
tr ai ~echnical do-:at iat 

I •:umer.-:;at l on :BismaI:Bisffia:yes : n•:• :yes :nc• :nc• 
ma1:itenance me-
°t!"t,:•~S (MM) :nc• !nc• : n•:• :nc• :nc• ; r.0:1 !nc• 

I 
.T.a1 r.tenance eng:.-
neer1:-ig and cons-
tr· u·:t:. C•n (CONSTF~) :no ino ~ nc• :no :no ~ nf:. :nc1 

I ma1 ;-. r.enance man a- :nc' : n(:a ::--:c• : nr:-1 :r,o ; fi() :nc• 
geme:-it (MMA) 
r ept· c.gr aphy :no :nc• :no !n·~ :nc• : r.1:1 ino 

I planning section 
(F•L) 

p~- ogr ammi ng :yes :no :n,:• :nc• :yes :n•J : ne: 

I 
)C•b preparation :yes :nc• !no :no :no i riC• :no 
work S•:hedul i ng :yes :no :n.:. :nc• :yes :n•J :nc• 

vi si tc":irs :nc• :no !nc• :nc1 :no !no : n•:• 

I Ef fi c:. ency C•f the 
above mentiol"led 
secticns 

I tec~1n1 cal documen-: 
tat:.on 

c;:impl ete in /. :so /. :90 /. I .-,c- /. 501.. 40/. 40/. :40 •j 
•4..J ,. 

I 
drawings, manuals: 
tecrini cal ins-
tyuctions :good :good :poor poor :avrg avrg:poo:-
mo.intenance sche: 

I duling, pr even-
t:. ve programme :avrg :good :avyg :nc•ne :avrg poor: no:-: 
u-; I'• fc1rm codi fj -

I 
•:o. ti on ·:if draw-
i;:gs :n•:•ne 'none :none :none :none none:nor.e 
itemisation of 
ma.chines :yes yes :yes : nc) :yes no :nc• 

I ai: 1: essi bi 1 it y :po1:1r good :poor :bad :good avrg: po•:ir 
u;:.dating :yes yes : pc•Or :none :avrg non :non2 

•=er.;; r al job-prepa-: 

I ra-c:on 
e ff:·: i ency 1:-J f ti'IP 
joo-preparation none :yes :yes :none :ncine none:nor.e 

I 
paperwork/concep-
t l •:.:-/efficiency 

IT • .;.: ~n ne- f i 1 e poi:•r !poor :poor :none !avrg • ::JOOY :none 
m,;,..:ni ne h1 story poor :po1:Jr :por.:•r :nc•ne ;good : P•:•Or : nc1r.e 

I r~.:·::ird 

r:.·· ~vent::. VP ffi.:\~ :·.--

-r=-.ance .:ardr.:. : r'·=•().,... ! pc11·:ir ! p cu:sr- i n•:•'1E :none -,.;.ne : n.:1 '.""-? 

I 
.. _,r:.. - ".:-it1nq 

·-::. : -•edul .. ;-, I', ; '../e~, ;yes • YI?<:', : ye=. : 'y't.~~. e:-c.:· : yt:·o. 
~ ;:: .. it j -.,.... : r; ,:,.~Jd :r..vrr4 : r.vrr! : Jl'. ':'" ';-: !Mvf't~ :. ... :- CJ ·~~v··~~ ··''I 

.... -· .: : •:: l ency • Q -.•(•(': : av ... ~-· ! •')y,J : l ::.· .. ! dV(rt .'I' g ; a ....... -: 

I :.:. da1· c ~ ,_,,,d: ... 
• LltJr ~ i: i::i: ·, ... c.. ' /i.~"f-, : 'fP.!:', ; :ite!f. : avrr1 :yec:, .•· i?S i yi;;~ 
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I APPENDIX 6/13 

I 
preventive mainte-: 

I nan::e : (lub) :yes ;yes i r..:, : nc• ino :no 
s;:nedul 1 ng ;avrg : pC•()r· :av-r-g : n,:.:ie :none ;none :none 

- e:-.-;ecut ion :avrg ipoor iavrg ;none :nc•ne :na:ine :none 

I 
- e~~·:..cien•:y :avrg !bac; :poor :none :none :none :none 
fl l":OW of formula.rs 
and information in: 
tr1e CMPO :pc•or :bad :poor :nc;ne ipoc•r :none :none 

I Meehan.cal servi·:e 
Exi sten•:e of centra-: 

I lized wc•rkshop :yes :yes iyes :nc• :yes :yes :no 
location c.f work 
shop(s) versus 

I 
production !gC•Od :gooc iavrg :good :good 
capacity of WO?'k 

sh1:1ps :good :good :good :good :good :-
job preparation :none :bad !poor nc•ne :none :avrg :nc•ne 

I presence C•f in·i;cn-: 
vention teams :yes :yes 'yes yes :yes :yes :yes 
r::resence of spe•:i-: 

I 
alized teams for 
spe•:ial works :nc• :yes no no : nc• :no : n•:• 
too~s :good 'avt·g avrg poor :pc•OY ipoor :gooc 
qua:i.ity of work :avrg avrg avrg avrg :avrg :avrg :gc•C•d 

I El ectr i .:al service 
exi stance C•T centra-: 

I 1 izec workshops :no nc• :nc1 :yes :yes :yes :ye~ 

locat l en of work 
shop versus produi:-

I 
ti.:.n :good :goc•d :good : g•:n:1C 
capac:ty of workshop:- :goc•d :bad :good : gcu::d 
job p:-eparation : nor.e :bnd :poor :none :none :avrg :none 
presence of interven: 

I ti on -;eams :yes !yes :yes :yes :yes lyes :yes 
prese:ice of rewind-
ing w ·=· :- ~=: sh ..-)p :no : nrJ : nc' : nr:r !no :yes :ye~ 

I t 1:n:il S and equipment :avrg :avrg iaVY-!= :1J:rr :good iavrg : avt·;: 
qual]~y of work • :avrg avrg :avr- iY!J :poor :nvrg iavr; 

I 
Instrumentation servi-:nc.ne ye~ : noni- · ... ne :none : n•:•ne : n•:.r.e 
·=e~ 

E>:: :=.ter.i:e C• f 
~-t=-~_.:aticm servi r:e :- yes ·-. 

I : :-.t E". vent l .:in teams:- :ye~. 

:...:,_.. # :.n•:.p f ·=•r ins-
~. ;"' L - .;::.;, t A. t:. ·~·n sei·- ; i"\() 

I '·. 
.,, :j !''• ~-::. r. r" :...uner ~ts,. 

.... _ :mei·.t~- :avr: 

I 
._ .._, 7 ··: )/ l~.I ~ ~·--·~ :·: : i.1\1. 

I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Spare ;;arts management: 
ment and st or· es ser-
vi•:es l.S?MS:: 

E.1~i stence t:. f a core 
f ,-.y ,_- ::•G] fi c~tion : ilC• :nc' ~ nc• ;nc• 

;,_m:;. form codi fica-
tic•n 
quai1ty C•f the 
cc•di f i cat l on grid I ,-

Exisr;ence -=· f a •:ore 
fc•r stock management:no :nc' :no :raC• 

computerizer.i sto•:k 
management :no :nc• :nc• :nc• 
efficiency :n•:• :nc• :nc• :n•:i 

Existen•:e C•f a core 
fc•r spare parts 
selection :no : nt") :nc• :nc• 

speci fie parts :- :- :-
- standard parts :- :- :-
- efficiency :none :none :none :none 

Existence of stores 
:yes :yes lyes :no centralized 

total surface of 
the flc•or : 150 

:no 
m2 : 20(>m2 : -

store catalogue 
preservation of 
parts 
numoer of stock 
items 
stc•ck value 

Suficient quantity 
of stocks 

speci fie parts 
standard parts 
c•:insumabl es 

Number of movements 

:poor 

:500 
:un­
:known 

:no 

:no :nc• :-

:bad :avrg :-
'un- :un-
kn•:•wn: kr.c•wn : -
un- : un- : un­
known: known: known 

no :no :no 
:-

:-

per month • :unknwn:unknw unknw:-

Labour force for tne 
SPM5 

Re1:.r de>r:. :-1g 

3 3 0 (J 

APPENDIX 6/14 

: na:• ; n•:. :nc 

:nc• ;no !nc• 

:nc• !nc• !nc• 
: n1:1 :no inc. 

: nc• ;ncr !nc• 
:-
:- :-
:nc•ne :none :ncr.e 

: yes 1 yes : n•:' 

:50 m2!250 m2 
no :no 

bad ; avrg 
un-
knc•wn i 4100 
un- . un-. w'"'-

known: known: known 

no :avrg :n . .:. 
:bad 

,- :good 
:- :goc•d 

:unknw:unknw:-

;ll) : (J 

aela!s in tne plant 
.~•r" qa:-::: ,':\t J • .. r1 

:2 week:unknw:l wk :o.a.b:o.a.b.~ WK 
. ~11.)(JY : bar: : .:.vi' !l .avr <J 

i 1: .• =" b 

c-· J • •• -:er •. : 't 

= 
'~ f- I r;1. 

rnr--· ·, ·. 

·,J()-· .. :c;t1 .. :.r} .;i:.:ii· 

; (1; ,...q,'', .: -

: ha:.: : avrq 

,n I ~I -
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I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Te•: tir.1 .: al equipment 
·:·f b:? wo:-- ... :si1op 
In~ependen-= stot-es 
for - ::;.i. ling equip-
ment 

Genera: maintenance 
service yes 

pr C•dL.•: ti C•n and dis-
t t- i b ;..l t i on of energy 
and iluids good 

::rar.!;'1C•rt and hand!-; 
ing good 

Buiiding maintenance :subc. 
personnel 
quant1ty of W•:Jrk 

Comple):,;1ty of mainte-
nance works 

/. of Y•:.utine wcwks :so 
i. of specialized 
works : 10 
i. •:Jf very specializ-! 
ed WOl' ~~S : 10 

Mai ntenan•:e peYsonnel 
labe:ur force in 
main-cenance ;37 
deta1:ed quai 1 fi ca-
tions (total for 
each qualification 
QYOUP .: 

cacres !6 
fa·· emen level :8 
sk::: er.I '"':t-=' ,._..., 
lo;.. skil~ecl 

vc:c at: on al training ino 
1 a::•:.UY fr:::YCe () f 

• t-ra1ning ser::t i r::in 
trc.ining equipment, 
bu:ldings, et r:. 

7,·aining on the 
··::b : f.•l.JOY' 

:-rainir.~ ou-c<;1oe: 
- .. ? plant 

.; 1:11-- P.-~ .:. ~.:. t 
!n p; 1qres·:; 
..... ,: . ~ r-o;;1t.:;'; ~ .. ·:t '1. 'r1 

•. ·~ ~ , .J ... 

- -... , :·, P. ·• 

,··, f:·; 

rtC• 

-·. rri:-

•· 1)( 

,-1 ·/( ' 

;·~,,,, i 

: na:• 

:subc. 

:-

:so 

: 10 

10 

1.8 

:2 
I':) , .., 
: 13 

no 

:poC•I" 

:bac 

n1:.: -
;~1 ;t \ 

; q.-.. · 

l (~I ,,,_1 
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:no n•:• 

:subc. :subc. 
,_ . 

:-

:es 80 

10 10 

• C' 
• .J 10 

:36 5 
!partly 
:used 
:for 
:mnt., 
:main :o 
:job : l 
: is :4 
:prod. :-
:no : n1:i 

:-

:pooY : P•:':••:,·r 

: nt:"J : ri 1:1 

: i···::'.or.£-.• 

~ ; ( "~·d 
' I I t')t)(. I 

l f:JO.,I .~IN 

APPENDIX 6/15 

n•:• 

: sub•:. 

:so 

:30 

:2(> 

! ':• 1 
' .. • .. 4 

:o 
:4 
: 17 

: n.:J 

·-I 

:pc.OY 

: f1r:'°JOY 

1 ,~j I, 1:. I)" 

It·, C• . .' 

In·=· 

: sub•:. 

:90 

IC' 
• .J 

'C' 
'.J 

;·35 

I.-, 
1..:. 

:a 
• C'C' 
.... J.J 

;30 
.no 

; ~OC•Y 

. .-i •:".°i 

: n•:. 

: SL~~·:• 

: 9::; 

• C' 
1..J 

!7 

:o 
:o 
:7 

! n:: 

·-. 

: p.: - ... -' 

:ni: 

. ' 
I ,1., 

I•.,: 



I 

I APPENDIX 6/16 

I respect c:if in 
tern al pr· ·::11: edur - : 

I es and :·...;]es :~cu .. '")t :avry :avrg :bad :poor :avrg : poc.r-

Accc•untan~s a~partment 

I i.n relat:on t::. . ~ . ma1n ... e-. 
nance conr.inue enregi-, 
stering C• f ! ii ::1 :nc• :no inc• :nc• :nc' !nc• 

I 
costs fC•Y ·:.i:;are part 
costs f•::ir per·sonnel :yes :yes 
depreciation C•f equ-; 
ipments :- :-

I costs for vocational 
training :- :- ·-I 

stock value 

I Budget :n•:• :yes !no :n..-.1 :nc• !nc• :no 

establishment of a 

I 
g1 obal budget for 
maintenance :avrg :-
establishment of a 
budget for vocation-: 

I al training for maini 
tenance personnel :poor :-
veri fi ..:ati on of bud-; 

I 
get :nc•ne 

I 
I 
I 
I 
I 
I 
I 
I 
I 87 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DGS 

Region 

3. North Sumatra 
(Medan) 

3.1 

3.2 

3.2 bis 

3.3 

3.4 

3.5 

APPENDIX 6/17 

Name and address al Ccq>any Main activity (ies) 

liX.* Foundry and rnachN shop 
.I K.L Vos Sudarso 130 
Madin 

Y.l..TI MNERAL FOlK>RY Foundry 
Jalan Mustafa Lor VIII n• 36 
Madan 

MULTI YNERAL M8chine shop 
.ISTMGGtiur17 
Madan 

Fabri( Masin Tenera Producing and repairing equipment for palm oil 
Simalungun Factory (P.T. P. VII) 
North Sumatra 
(situated at 120 km from Medan) 

P.T. Atmindo Boiler makers for palm oil industry 
(Atelier M8caniques de l'lndon'8ie) - machine tool works 
.l.n Korn. LAUT. VOS SUDN\SO n• 1 - plate work 
P.O. Box 255 - welding 
Madan 

P.T. G!MU1g Gahapi Saldi Steel miU plant with electrical furnace and conti-
(SAHARA) nuous casting 
JI Medan - Belawan km 1 o 
Medan 20 242 

• 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ABLE OF INVESTIGATION 

GENERAL :~FORMATIONS 

CONCERNING VISITED 
PLANTS 

3. 1_ 3.2 

Med 

APPENDIX 6/18 

3. ::=-:: 3.4 

Med Med Meet Med - Lc.c at i •::in 
,_ Regi or. 

Med 
N.Sum :N.Sum:N.SumiN.Sum:N.Sum:N.Sum: 

Distance to center 
of region Ckm) 10 l(J 

,_ Nationality of the :high low 
main eou1pment manu­
facturers: difersifi­

cation 
,_ Type o: contract of 

the fa;:tc•ry 

- Year o: start-up 

Year cf important ex­
tenti ons since start­
up 

Number 0f persons 
empl ·=·yed 

DESCRIPT:JN OF THE 
CF.:ODUCT I:~, EQUIPMENT 

,_ Gener c : :.. -;; i es 

- Comple~ity of the 
inst al :ati•::ins 

,_ Mecha~::al equipment 
dive~s:..fication of 
~L~~::ers/manufac­

t.L1re··= 

rr,,:: .•. 
t .. / :· ()Y 

.-. 1-:1.:·f ~·; t.t r ;. J ;·"-':, ; ... i.~, ; 

i=~· i· 11 p1nF .. nr 

pri- :pri-
vate :vate 

'60 '81 

'78 :cont 

25+65 75 

mac h • T : f dry • 
fdry 

avrg low 

none : n•:.ne 

: N • .::IV"fCi; 

15 120 10 10 

l•::iw high: high: low 

pri-istate:pri- pr.i-: 
vate: :vate vate: 
, 81 '68 '72 '70 

:cont '83 cor.t: '84 

25 264 370 142C: 

:Mach :Palm :Mach. :Rod 
:~hop :oil : Toc•l, iMill 

:eqpt :plate:tdry 
: WC•I' k 

low low avrg: high: 

l(')W high: hiqn: high: 

nor.e: none: 

~--------------~----------------'----------'--------.._ ______ ..._ ______ ....... ______ ....r, ________ j,_. ____ ~--
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I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

state of accessories! 
of the production 
eq~ipment avrg 

Electrical equirment 
alimentation tens1on!20 KV 
variety of suppliers:avrg 
manufacturers 
maintainability f:'C•C•Y 

state of machinery 
and equipment avrg 
standardi sat i mi n•::ine 

Instrumentation equip-: 

APPENDIX 6/19 

avrgi good: avrg: goorl! ~oor 

20Kv:20 Kv:10 KV!20 Kv:20 KV: 
low low high: high! high: 

! i'JC•C•Y qc•C•d ! QC•C•d: good! p•:•or 

; avrg avt·q: avrg: good! .=cv'r g : 
; ; ;:::..:ie none: none: pC•Or none: 

ment none :none :none :none :none 
variety of suppliers: 
standa:"disation 
maintainability 

- state of equipment 

ORGANIZATION AND SERVI­
CES OF THE MAINTENANCE 
DEPAF-:TMENT 

Existence of main or-
ganization chart of 
the plant: 
Existence •:•f detailed 
organization chart C•f 
the main'tenance depa·r"t 
ment 
Existence of the 
following maintenance 
services and their 
dependen•: e 

:n.::; 

: n1:1 

i-. ,-

:yes 

:nc• 

Central maintenance :no :no 

. 

planning office 
Central workshops yes ~no 

Celectro-mechani~al 

me•: nc.r. i ·~al 
e 1 e•: tr i •:al 

:yes 
!yes 

instrumentation :no 
Mainte~ance of roll-: 
1ng/mooile equipment:yes 
13enerc.:i. servi•:es :n.;:. 
Spare parts rnan~gp-
mer. :. .:.nd st •:Or es ser- - . I 

J 3f-'MS ) ; ~ -. - . ,, . . 

c:~ :· C< .'71 .::. r1 f, e1 ,3.n1_ -~ ,. . ... ' 
~ .. .. .: 

' ; ' ' 

" 
. -. l'."~ C• f .. ! 1f.:' .. . . ,, 

• ~~:. i .... . •ri ' -·. . - -
<:°' • ·e:·. '·'' ' t::'r . 

.. r.:r: . 1··11; ) cl ' ~ j ; ·-

·- '-'*" 
; 

·'· 
., .i . "'.1 ~' ' ; I -

: n(:. 
:no 
: no:"J 

: n("J 

: n•:• 

; :·,::-:1 

' .. 
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:-

!yes :no 

:nc• :n•:• 

: n.:• :nc• 

; pr•:•d. :pr•:•d. 
:ws :ws 
:no :yes 
:no :yes 
: n•:. : nc• 

: nt) :yes 
: n(:i :yes 

;'1('1 ' n1.~1 • 

' I ' ' . ,c, 

I .. (. ' ; n 

: n•:. 

: n.::. 

: r1CJ 

: prc.d 
:ws 
:yes 
:yes 
:no 

: n.:• 
:yes 

' 
fj{' ('.id 

Ii I . 

.. 
' • ' . 

high: 
none: 
avrg: 

good: 

:nc•t 
: forml 

!n•::ot 
: fc·rml 

: n•:; 

:yes 

:yes 
:ye~. 

: n,:. 

!yi?S 
!yes 

. r~ ·:id 

. . . 



I 

I APPENDIX 6/20 

I 
mC\intenance me-
thc•CS \"MM) inc• : r1() ;nc• : n(:c ! nc• ·- -I••• 

mair.tenance engi-I 
nee~:~g .;i.nd cons-
t t· u::-: i •:•n <CDNSTF~) : nc~ :no : ni:I :no ~ r.1'.) : r.::. I 
m.=;ir.te:ianr:e man a- : :1() :nc• : n·=· :nc• ! ni:• in.:. 
gemer.t <MMA:; 
rept·ography ; nC• :nc• : n·=· :nc• ! n•:' in.:. I 
planning section 
(PL:: 

PY c•gr ammi ng ; n(:; :no ino :nc• :nc• :n.:• 
j·:·b pr epar at i c•n :nc• lnc• :nc• :no :nc• :nc, I 
WC•l'"k scheduling !nc1 :nc• :nc :no :rac• :nc 

visitors !nc• :nc• lnC• :nc• ! n•=• :nc I 
Ef fi •: i ency o:rf the 
above mentioned 
Se•: t i ()i1 S 

techni .:al den:: umen-: 
I 

tat ion :no:one :none :none :none : n·:o;ie 
cc•mplete in I. 

,.,,C"., 
'30i~ ~c:·.1 

,,:;,....J1. .._,.._.,,,. 

crawings,manuals: I 
technical ins-
tru•:t ions avrg :good p•:•or 
maintenance sche: I 
duling, pr even-
ti ve prc•gramme :none :none ;· -:i;:i·r'" 

ur;i form CC•di fi-
•:at i C•n of draw-I 
ir.gs :none :yes n·:•ne: 
it. emi sat i i::•n of 
machines :yes :yes ;-;.J I 
accessibility :good :good ;:; i:t1:'•i"" 

I up::iating :none :yes ;-.1:.ne ! 

cent ,.-al jo:rb-prepa- I 

' 
ratj ·:on 
ef fl.: i ency Crf the 
.jc·t>-:::ir epar at ion :no::ine :none :none :none inone ;;1:;ne: I 
papevwork/concep-
ti .::.r. / efficiency 

m.;;: nine-file : nr'.':rne ; ·1one !n1::.ne :none ' ye·:;:, I r' ··: P. I ' I 
'Tlr...:ru ne history l yes ' 
ve:•:•rd 
;:.r .:;vent i ve mF.11 n- ' . 

~:---,i:e 1: 13. ~- Cl:::: : n;:i 
I 

1 t_;;: ~ .::-.t j nq oprt. .:.pr t ·::•pl' t; :i: 
"' -::::.,'.'· .. .l ,.-, 

.. Ci•:•:; ·., cic• ... ~ 'y r: c.. J. y ; nCrr-1E ' ni·_,;-,f--. 
" ... I 

,... ,:·.ir. .-; ./Y ;:I q.:·.i:-: . .-: ~ (11 '.1(1 1 ".1(.1-;' (_11'1(:1(1 I 
-- _. 

- • E~n·~ (·"1.·.,,·r q ' r; •. ./ ( (I ·"~ ..... ; j r : I ; p1:1(:ir ~·I . "~I:~: . 
- - ·-.. :cH· '.!J 

'·" .f 
:rr; 

.• !...1 (' ·'· , .. ,_,, .~;. .,...~ 

·~"-" YE'!i' ii-.":!:· I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

preven~:ve mainte­
na~·; ..:e 

s~~ec~:~ng ves 

e ff::.. c i e:-1•: y· : p1.. .. :rc·r-
f lo~ o# ~ormulars 

ano jnfoY~ation i~ 

APPENDIX 6/21 

; r. .. ~, I no::i 

:none :none :none :none :none :none 

Mec~anical servicE 
Existence of centra-:prod :prcd 
:izeG wcn--ksnc•p . ; .... OY i~Sh: WY l<S 

l •:•cat. l c•n C• f wc•r k 
StlO;J(S) veYSLIS 
pYoductic1n 
1:apac i ty of woY k 
sr-,-:.ps 
job pYepaYation ;none 
presence of inter-. 
vention teams .yes 
presence of speci-. 
a~i::ec teams for 
special W('.ir ks 

Electrical service 
existance of centra-

. nr::r 
·iJOOY 

;C\VYQ 

lized worksnops .no 
l 1:•1: at i on o f woY k 
shop versus pYoduc-

capac:~y of workshop.-
job preparation :none 
preserce of interven 
tior. :-eams .yes 
~rese~ce c~ rewind-
1 ng ~~~kshop no 
tools and equipmeni .poor 
qual~ty of woYk .poor 

Ins:rum~~tat.on servi- none 
.::e:::. 

~ ... istF--,.:e .::,f 
re~~:~tj~~ serv1c~ 

~~:~~~en::on teamc 

·· umF-:, ', 

'I'-

m~--. .:: .. .,..•r ... 

!g::':?C•d 

iQC•C•d 
:ncine 

;nc: 

: nc• 
:poor 
!avYg 

: nr::i 

:n1::ine 

: ni:' 

~ r n.:.. 
: poc•r 
:avYg 

: ni:)n~ 

92 

!proa 
: Wt"kS 

:goc•d 

; gc•C•O 
;nc•ne 

:yes 

! n() 

I pCJOI' 

iavrg 

:no 

:none 

:yes 

:no 
! pt:1C:1Y 

:avrq 

;none 

iprod 
:wYks 

:qood 

:good 
:none 

:yes 

: n.::s 
: poc•r 
:avrg 

! nCJ 

:none 

:yes 

: n•:i 
:p.::ii:ir 
:poor 

:none 

; prod 
:wYks 

:good 

:good 
!yes 

;yes 

~~,,-es 

:avrg 
:avrg 

:yes 

goi::.d 
g.;:11::.d 
ni::ine 

yes 

:yes 
: go.:.ci 
:good 

: n•:.:-ie 

:-

:yes 

!good 

!good 
!pooY 
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TRAINING AND TESTING CENTRES 

1 • Region : East Java (Surabaya) 

1 . 1 Bram Jaya Uoiversjtv Ctrajojog centre> 

a) Situation 

b) 

c) 

d) 

e) 

f) 

g) 

Bram Jaya University - Malang (1.050.000). 
At 90 km from Surabaya 
Depending of Ministry of Education. 
Started in 1984 

Educational aim 

Higher technicians in mechanical engineering : 
- plant engineering, maintenance and repair 

- production 

level of admission : technical high school SMA or STM 

Technical staff for maintenance training : 3 engineers 

Cap.~city 

48 trainees/year (2 sectiGns of 24 trainees) 

Level of trained peop/8 : Polytechnician 

Duration of training : 

Comments 

3 years. 
213 theory and 1/3 practical exercises. 
Specialization in third year (production or 
maintenance) 

- good equipment, premises and facilities, housing facilities 

- training for maintenance engineers, CPMO 
- should develop contact with industry, MIDC, ... 
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1.2 Sjng05ari Ctrajnjog centre) 

a) Situation 

At 80 km from Surabaya. 
Depending on Minis1ry of Manpower. 
Started in 1972-1973 

b) Educational aim 

Practical training of technical skiAed people. 
Level of admission : 
- primary school 
- junior high school 

APPENDIX 7/2 

- also training of engineer students from the Private University of Malang 

c) Technical staff for maintenancs training 

- 53 teachers - instructors 
- searching for instructors in hydraulics. heavy equipment maintenance, 

pneumatics 

d) Capacity 

1 .500 trainees/year 
Actualy : 600 from primary school and 400 from industry 

e J Level of trained peoplB 

Technicians in : - mechanics : platework - welding 
- electric : installations - electronics 
- machine-tool operator 
- automotive welding. gasoline, diesel, motorcycles 

.. 
f J Duration and kind of training 

6 months. Tailor made training. 
Training In the field : - cementry 

• mining 
- petrochemical industry 
- air crah 

Mobile training workshops 
30 % theory - 70 % practice. 
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APPENDIX 713 
g) ~ 

- good workshop and facilities 
- capacity underused 
- training for execution level for maintenance services 

1 .3 Balai Penefitian Dan Pengembangan Industry Uestiog centre> 

a) Name and location 

Balai Penelitian Dan Pengembangam Industry 
JI. Jagie Wonokromo N° 360 
Surabaya 
Department : Perindustrian 

Year of start-up : 1947 

The testing centre moved 5 times and is since 1975 instaRed in Surabaya. Metal 

testing has started in 1980. 

b) Main activities 

- testing of raw materials 
- research and development for smal scale industries 
- testing of products and equipment 
- standardization for industrial products. 

c) Technical staN 

Total number of people employed : 130 
engineers : 20 
analyats : 20 
high school level and administration : 90 

Total of staff involv., ii\ the metal section :14. Two of them are 11Jngineers. 

d) Capac/t) 

Testing of 15.000 samples/year. Actual output : 5.000 samples/year 
Most of the research and testing !s related to food industry, chemical industry and 
building materials. 

From the few statistics we saw metal testing is limited to about 100 :ests/year. 

A development program Is on-going, subsidized by the Worfd Bank and bilateral 
aid (Holland and Belgium). The counterpart is MIDC. Action has been taken to 

contact 42 companies in the Surabaya Region. 
The above development program concerns metallography. 
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As the number of client companies is unknown, the impact of this testing centre 
is difficuh to evaluate. 

e) Installed faa1ities in the metal section 

- laboratory for mechanical testing (ttTction and bending tests, charpy-V or 
ductility tests) 

- laboratory for metalographical analyses 
laboratory for NOT testing (only X-ray, no ~ ray) 

- labor a1ory for testing sand samples (founJry) 
- smal workshop with lathe, dn11ing machine and saw 

f) Comments 

- high tum-over of the skilled employees (average experience : 5 years) 
- difficuhies concerning staff capability sources (universities, high schools) 

due to the difference in salaries offered compared to industry 
- this centre should have experienced engineers for the research and 

development branch 
- actually, the metalOgraphic centre has no work-load and the situation at the 

mechanical workshop is the same 
- this centre offers a lot of possibilities for training (quality control, r~earch 

and development) and should be assisted in order to reactivate their contacts 
wittt the industry 

- there are no facHities for training in pure maintenance activities. 

2 Region : North Sumatra (Medan) 

2. 1 Balaj Latjman pendjdjkan Tefsnjk ltrajnjng centre> 

a) Name and situation 

Balai Latiman Pendidikan T eknik (Institute for practical technical education) 
Director : Ors. M. &;barani 

Situated at 10 km of centre of Medan (Jin Karya - Medan). 

b) Educational aim 

Practical training for senior technical high-school studer.ts. 
Branches : - machine tools 

- automotive 
- electricity 
- electronics 
· building 

Level of admission : junior high-school 
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c) Technical staH for maintenance training 

- 180 instructors : polytechnicians and university graduates 
- some of them have been trained overseas in relation to maintanance 

org anizatior.. 

d) Capacity 

2500 trainees yearly coming from all the technical schools from Medan. 

e) Level of trainBd people 

Senior Technical High School 

f) Duration of training 

3 :,·ears. 
Mainly practical training in the above specified branches. Some theoretical 
courses directly related to different applications are also given. 

g) CANnrnents 

- sufficient and good equipment in all workshops and electronic laboratories 
- the machine-tools section shall be enlarged and CNC machines will be installed 

(bilateral cooperation with the Netherlands) 
- the training school will develop cooperation with industry which has to specify 

their typical needs so that adapted training can be given 
- there is no training in relation to hydraulics or pneumatics maintenance 
- as several instructors have been trained in Switzerland, West Germany, 

Austria, United Kingdom and the Netherlands, they have a good basic knowledge 
of English. Some have been trained in maintenance organization and this school 
could easily develop a maintenance section for execution level 

- attention is already paid to basic maintenance operations (cleaning, 
lubricating, tool preparation and storage). 

2.2 Metal Research !nstttute of Medan (testing centre} 

a) Name and location 

Balai Penilitian Logan Medan 
Jalan Janjung Morawa km 7,3 Telp 
Medan 

The metal research institute of Medan is the real name of the MITC mentioned in 
the terms of reference and is part of the ministry of Industry (research and 
devel:>pment). 
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b) Aim of the institute 

- testirl\1 for : mechanical industries 
- metallography 
- foundries 
- chemical industries 

- produce prototypes for agro- and mechanical industries 
- implementation of projects : 

APPENDIX 7/5 

- industrial advisory service (in ooRaboration with West Germany) started 

in 1986 and ended 9l90 
- foundries for grey cast iron, brass and aluminium 
- blocksmiths for agricultural tools and equipments 
- other metal working industries (on demand) 

- calibration testing service network (financed by the World Bank). This 
project is in take-off stage 

c) Technical staff 

1 O university graduates 
7 polytechnicians 
31 senior technical high school 
3 low skilled 

d) Capacity 

- foundry : especially sand testing. The foundry iS only operated 1 O times a year 
- metallography : micro structure testing of ferro and non ferro metals 
- mechanical testing : hardness-bending and torsion resiStance and ductility 

tests 
- chemical laboratory : equipped for testing samples of the food industry. 

e) Results of testing 

Certificates agreed _by the Government are delivered after testing, accompanied 
with a detailed testing report. 

f) Volume of served industries 

103 industries are considered as clients. Only 1 O °.4 of these are regular clients. 

g) Ccmments 

· the laboratories were originally well equ;!>P8d (equipment supplied through 
UNIDO). No attention has been paid to necessary complementary conservation 
install<:!tions (air conditioning for the laboratories, Pspecially to the 
metallographic laboratory). Equipment is already damaged through moisture 

and dust 
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- there is also a lack of activities and as the ~uipment is not protected, 
corrosion and wear is very high 

- the employed staff is not motivated 
- actually there is no activity at all !n the : 

- metallographic section 
- chemical laboratory 

- this institute should be reactivated to save it from •slowly dying•. Assistance 
should be given to this institute in order to restore the ~nfKfence of potential 
interested enterprises 

- Knowledge of English is a necessity for a research and development centre. At 
the institute only the director and the man in charge cf the foundry have a 
basic knowledge of English. 

3 . Jakarta region 

3. 1 Pusat lnstruktur dan Pembjnaan lndustri vecil ltrajnjng centre> 

a} 

b} 

Name and location 

Pusat lnstruktur dan Pembinaan lrdustri Yeceil (trainers and small scale 
industry training centre ) CEVEST 

JI. Guntur Raya 1 
Pekasi 
Tel.no. 99-71147 

Responsible institution (up to 1989) 
Directorate General of Small Scale Industry (Ministry of Industry) in 
cooperation with Japan International Cooperation Agency (JICA) 

Present responsible institution : Ministry of Manpower 

Training facilities , 

buildings (workshop and office ) 
class rooms 

workshops 
workshop for wood working : 
- lathe machine 
- shaping machine 
- sawing machine 
workshop for metal working : 
- lathe machine 
- drilling machin~ 
- hand press 

- 102 . 
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c) 

- acetylene welding equipment 
- electric welding equipment 

Technical staff 

Government official - Department of industry 
4 persons : 2 of them are engineers 

Lecturers/instructors from : 
- metal industries development centre (MIDC) 
- directorate general of smali scale industry 

1 unit 
1 unit 

APPENDIX 717 

- association of quality management of Indonesia (Perhimpunan Management 
Mutu Indonesia - PMfwJ) 

Training has been carried out by Directorate of Small Scale Industry in th£ 
following fields : 
- forging for small scale industry 
- trainers training quality control I and II 
- company auditing on standardization for small scale industry, etc. 

Participated by 20-25 persons from : 
- small scale industries 
- regional representatives of the Ministry Industry from 27 provinces. 

3 .2 EESTO Indonesia (Private trajnjng centre) 

EuU name: P.T. NUSANTARA CYBERNETIC EKA PERDANA 

a) Location 

b) 

Jakarta 

Address: 

Phone: 
Fax: 

Perkantoran Kota Grogol Permai 
Block C - 35/36 JL Prof. Dz Latemeten -Jakarta 11460 
Indonesia 
560.06.14 I 560.48.70 
566.14.99 

Aim of training 

- started with trainings in pneumatics 211 /89 
control technology, including hydraulics. electronics and pneumatics 

- maintenance of pneumatical and hydraulical equipment. 
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:; ) Admission level 

- for basic training courses, no specific admission conditions 
- for advanced training, selection based on interviews to create homogeneous 

groups (max 20 people). 

d) Staff 

- manager is an expatriate of the Festo international group with headquarters in 
Germany 

- one experienced national instructor (dipl. Ing. Germany). 

e) Capacity of trainings 

- duration 4 days (50% theory, 50% practical exercise) 
- frequency : 20/year equivalent to 400 trainees/year. 

f) rlesults 

Specialized technicians in : 

- pneumatics 
· hydraulics 
- control technology 
- maintenance installation and repair of above mentioned equi!Jment. 

A certificate is delivered to all selected participants. 

g) Comments 

1 ) facilities 

- well equipped classrooms with overhead projectors, audio visual aids, 

magnetic ~ards 
- didactic panels with components for modular design of control technology 
- handbooks, courses, maintenance manuals, trouble shooting 
- practical exercises. 

2 ) Trai'1ing is not limited to users of Festo equipment but is a basic and 
specialized training on pneumatics and hydraulics and is open to users of 
equipment made by other manufacturer!;. 
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3 ) Festo also sells the didactic equipment to techn~ schools and universities. 

4 ) The offered facilities are very interesting for peos:.le considered with 
hydraulics and pneumatics electronics and controls and that on different 
levels (design - engineering - operators and maintenance). 

ITB in Bandung and ITPN also in Bandung are using the didactic equipment of 
Festo. 

3 .3 !TB - Bandung ITrajnjng Institute) 

a) Location 

b) Aim of the institute 

Most recommended institute for training of civil engineers. 

5 facilities : - Industrial technology 
- design : tests, civil works, ... 
- Mineral & Resources : geology, mining, oil, ..• 
- arts 
- mathematics and sciences 

The Industrial TAchnology has 5 departments : 

- Electrical Engineering 
- Mechanical Engineering 
- Industrial Engineering 

- Chemical Engineering 
- Physical Engineering 

The department of ~echanical Engineering has 4 sections : 

- Mechanical Constructions 
- Energy Conversion· 
- Production & Material 
- Aeronautics 

Actually, 5000 audits/year 

Number of graduates : 

In-level 
Out-level 

Senior high school 
Civil engineer 
Doctor in science 
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c) Comments 

The most important training institute for engineers in Indonesia. Many 
cooperation programs with the Netherlands (Trente) and Belgium (Leuven -
Ghent). Good contacts with industry dnd MIOC. 

Laboratories and workshops are well equipped inducting didactic material : 

- used motors, gear boxes, hydraulic instalations as demonstration and testing 
material 

- new machine-tools, testing and measuring equipment, electronic devices, ... 

Educational staff is well qualifted and follows continuous training abroad. 
Pedagogical methods are various : technical courses, groupwork and practical 
exercises. 
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lllDC 

Functional seryices 

- to carry out research activities to improve the production capability as well as to 
tonnulate the design of tectinological development in the metal and machinery industries. 

- to cany out technical assistance as a tangible .,._-up of the research & development 

results in the field of metal and machinery industry. 
- to cany out the development activities to improve the productivity and quality of products 

through various research programs, services to industry and job training for technicians 

coming from :ndustry. 

- engineering design 
- manufacturing capability 

- product evaluation 
- repair and maintenance of production faa1ities 

- production management 

Scope of activities 

MIDC activities are complying with their envisaged obiectives, covering : 

a) Technological improvement 

To carry out applied research, experimentation and material utilization in the field of 

the metal and machinery industry, product development, machining technology, 
casting, construction and welding technology, heat treatment and metal finishing. 

b ) Industrial development 

To solve all kinds of problems found on mechanical engineering, metal processing, 

standardization and qualj,ty control, industrial processing by performing development 
studies, consultations and upgradings based on literature studies or research studies 

carried out with other institutions. 

Scgpe of studjes 

• substitute materials selection 
- process improvement 
- product design and product development 

- prototyping 
- jigs and fixture design 
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- quality control system development 
- standardization 

Sag of dsMn*etio'! 

- training 
- seminars 
- publications 
- consultatioM 
- visualizations 
- exhibitions 

1 . Technical gracliates engineers 
2. Technical junior engineers 
3. Non technical graduates 
4. Junior non technical (bachelor) 

5. Technical operators 
6. Administrative staff 

TOTAL 

f '(ilities 

25 
16 
12 
1 1 
82 
79 

225 

• 

APPENDIX 812 

MIDC is located on a site of approximately 24,000 m2. The premises are composed of: 

- main office 
- foundry 
- machine shop 
- construction & welding 
- cafeteria 
- dormitory 
- guest house 

Wod<shoos 

- Foundry shop 

2.600 m2 
1.730 m2 
1.050 m2 
1.020 m2 
300 m2 
800 m2 
120 m2 

There are machines and equipment for sand moulding, non-feffo meltinQ furnace. cast 
iron melting furnace, finishing and equipment for pattern making. 

- Machine shop 

There are 37 machine tools, various kinds of lathes, milling and boring machines, 

grinding, universal tool sharpeners and EOM. 
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- Construction and welding shop 

There are manual and semi automatic electrical weking machines. circomatic-. 
vertomatic-. oxy acethylene welding machines. pipe welclng. machine and steel plate 

forming. 

laborator:es 

- laboratory for mouking sand 
- Mechanical laboratory for <*;trudive testing 
- Laboratory for measurement (metrology) 
- CAO CAM centre 
- Heat treatment. shop. with electrical furnaces and salt bath for cementation. nitruration. 

annealing. tempering 
- metalography 
- chemical laboratory. 

Other facilitjes 

- library 
- Classroom and audio-visual equipment for training and seminars. 
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