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22 KV, 3 PHASE, 50 Hz.
P.L.N,

SWITCHING &
{52 MEETERING EQUILPMENT

- Spas .

Qe
TR..'

750 KvA.
22KV /380,220v

jr‘) ACB

B J-~-9MCCBY

Q

PANELBOARD

; |

S g /N : — v,
MACHINERY & LIGHTING & . _MACHINERY & CAPACITORS
EQUTPMENT OUTLEI _ EQUIPMENT
FOR FOR 1 FOR
3 PHASE, 220 V | PHASE, 220 V 3 PHASE, 380 V
Existing old Existing/propOSed Proposed
facilities Facilities - Facilities
Fig. 3 -2

BARATA TEGAL GENERAL WORK'SHGP
PROPOSED SUBSTATION SYSTEM
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4.4,4 Renovation Plan

{1} Overview and layout of renovation

1)

2)

Basic plan for layout

Based on the results of the diagnosis for the current conditions and on
the considerations for: the produets line-ups and their guantities, the

“{oeel points of the new layout plan for the shop shall be as follows:

@ Improvements for flow of products and materials

- Layout plans shall be made for each building with embhasis laid

on reduction and simplification of work process flows,
@ Installation of yards for materials.

The yards shall be defined as the start point for manufaeturing,
. This could lead to the decrease of half-made products through
the timely supply of materials.

@ Improvements on transportation facilities

More effieient and flexible system shall be established for inter-
bays and intra-bays transportation of materials not only through
the use of overhead travelling eranes and rail carriages but also
through utilization of forklifts and railless earriages.

Details of layout for buildings and machinery
Layout for the buildings based on the afore-mentioned basie plan,

ineluding utility and  auxiliary facilities, 1s shown in Fig. 4-1
"Proposed Layout”. Details of layout for machinery in each bay is

shown in Fig. 4-2 "Detailed Layout", Main points for the layout are

as folI_ows:
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®

®

The present functions in all bays shall be re~organized so the_xt
the plate work facilities are gathered in the northern part of ‘the
shop and machine shop faeilities are located in the southern part.,

Improvements shall be made to the D-E bay so. that two 15 tons
overhead travelling cranes are installed. A 15 tons overhead
travelling crane shall also be newly installed to the C-D bay. By
means  of these improvements,._pre—processihg to shrinkage
fitting, processing for shrinkage fitting and roll finish processing
after shrinkage fitting are all done within the C-D bay. Along
with the merit as desecribed above, large-s:ized machinery for
non-roll machining purpose can also be installed in the C-D bay.

“This would make the shop layout quite simple.

Improvements shall be made to the B-C bay so that a 2t0ns
overhead travelling cranes are newly instalied. This shall be the

stock yard for the small-sized machinery and materials.

Existing 1-J bay shall be utilized as a parking area. For this
purpose the following remodelling works shall be required:

1) Move the forging facilities to the A-B bay,

ii) Remove the wall on the J row and install a wall on the I

row, and

iii) Move the dining room and remove some part of the parts
warehouse in order to secure passage for vehicles.

Improvements,shall be made to the F-G bay so that a 15 tons
overhead traﬁelling crane is added to utilize the building more
efficiently as the plate work shop. Hydraulie presses and bending
rollers shall be installed in the building for the manufacturing of

medium gauge plates, |
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- (8) Improvements shall be- made to the G-H bay so that a 2 tons
overhead travell'ing-'cmne {s newly added and areas for steel
ma’ferials, marking and cutting are defined. Also a tool shop shall
be newly installed to the west of the G-H bay.

- @ Improvements shall be made to the H-I bay so that a 6 tonsl

- -overhead travelling crane is newly added to make this bay the

‘plate work shop for Iight—weight small-size products such as
gates for irrigation facilities.

- Iinprovements shall be made to the E~F bay so that a 2 tons
overhead travelling crane is newly added to utilize this building
as previously, as the sinall-size machinery area., Also two 1 ton
jib-ceranes shall be installed here for handling small size parts.

@ _Renewal and Relocatién of substation
" The substation for power supply shall be renewed and relocated
to the place shown in Fig. 4-1 to replace deteriorated facilities
and to meet with incerease in pr‘oducﬁon capacities,

Increase in other handling facilities _ ,

- Apart from tlle'improvements'of crane facilities in each bay as
‘deseribed above, fork lifts and railless carriages shall be newly
installed as inter—bz_iys -trahsportation means in addition to the
existing rail earriages. Partieularly, a 15 tons railless carriage
shall be provided as transportation means between C-D and D-E
bays for sugar plant rolls. -

in 'compariso'n with the rail carriages, the railless carriages are
more advantageous because they can cover more areas and make
the work areas of the shop to be more efficiently utilized.

~3) - Comparison between before and after improvements

Work~flow for the Tegal General Work Shop's main product, roll for
- sugar: plant, before improvements is shown in Fig. 4-3 "Existing
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- Production Flow" and that after improvements in Fig. 4-4 "Proposed

Production Flow". After 'improvéments are made, following points

can be highlighted as compared to the existing conditions:

| ®.

Shorter and simpler production flow

Before improvements, paths for niat_erials handling were long and’
complicated since the bay F-G for roll lathes and the bay C-D
for shrinkage fitting was separated by 2 bays in-between. After
improvements, production flow will become exiremely simple
and short-distanced since both the pre-shrinkage fitting w'or'king
and - shrinkage fitting-ar’e performed in the C-D bay and all
workings after the shrinkage fitting are dohe in the D-E bay.

By new installation of a yard for materials more efficient
utilization of work spaces and solution of handling problems can

be .expected. . Before improvements, materials are stoecked

. arbitrarily around . each machine sinee no stoek yards for

materials are designated. This results in complicated paths for

- transportation and loss in handling.

By new installation of a marking table, improved efficiency and
acceuracy. of marking works® can be ekpected. Before
improvements, marking works are done on the shop floor; whieh
degrades workability and causes inconveniences of looking for

appropriate places and loss in handling.

By replacements and relocations: of deteriorated machines,

improved efficiency of work processes can be expected.

Through -the exelusive use of working facilities for progesses
such as boring of shell's inside diameter, outside finishing after

shrinkage fitting, and working on circumferential grooves and on

chevron grooves, improvement in efficiency can be expected.

The number of machines for each process as described above

shall be determined on the basis of machine~hours requived for
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each process, with considerations taken for balance between
lines.

@ In the figures for "Production Flow" as stated above, flow of
materials for plate work is ineluded along with work flow for rolls
for sugar plant. 1t is noted in these figures that flow of

- materials is also shortened and simplified by bringing together of
plate work shop.
(2} Costs for renovation
Table 4-1 "Summary of Investment Cost" shows. details of investment
required for this renovation. However, costs for utilizing the existing organization of the
shop during the renovation pet'io_d and for training the trainees during the technological
training period are not ineluded in the table,
{3) Promotion of the renovation project
1) Actual organizations to perform the project are as follows:
: @ - Renovation project team

@ D/D {(detailed design) consultants

@ Suppliers of facilities
Suppliers of machine tools, plate work equipment, tools, cranes,
structural steel, electric equipment and machines, parts for
remodelling machines, and cthers.

Contractors for site works

Contractors for foundation, structural steel building, electrical
and utility installation and crane/machinery installation.
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@ Instructors for training:
2) Renovation project team

In order to promote the renovation prOjéet effectively, a body of
renovétion project team representing Barata tha_t functions prdperly
" must exist before consultants who perform D/D (Detailed 'Design)
tasks are selected. The team must preferably consists of at least two
full-time personnels.  These personnels must be suitable for

promoting the following tasks to:

Select D/D consultants, _

Instruet and cooperate with D/D consultants,

Approve renovation implementation-plaris,

Select suppliers for equipment and faecilities,
- Seleet contractors for site works,

COE®EE

Supervise the suppliers and contractors (execluding technical
supervision)
- Adjust among suppliers and contractors,

Select instructors for job. training,

@@

Instruct and cooperate with the instructors for job training.

It goes without saying that the renovation project team cannot do
everything, For ordering, contracting, paying and accepting
purchased commodities, day-to-day cooperation by the existing
organization of the shop is definitely required.

{4) Management of renovation works
As a rule, the renovation project team backed by Barata shall supervise
suppliers and contractors during the course of the renovation, with cooperation from the

existing organizations as described in the clause (3). However, following tasks can
preferably be commissioned to the D/D consultants;
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1) For suppliers of equipment and machinery;
1) Plant mspectlon of main maehmery
ii) Appr‘oval of maker's’ specifications and drawings for main
machinery.

2) For contractors;

i}  Management on construction schedule,

i)  Quality éheck of 'niain construction works.
(5) Implementation schedule for renovation
_ " 'Pig. 4-5 "Implementation Schedule" shows individual schedules of the
renovation project of this feasibility study. It is considered that the D/D consultants will

be selected early May in 1985 and contracts with suppliers of equlpment will eome into
effect at the end of June, 1986. : :
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Table 4-1 Summary of Investment Cost

Bémt_&. Tegal Gene_fal Work $hop

FOREIGN  DOMESTIC ‘
PORTION PORTION ,TOTAL . Details are
ITEM (MIL.YEN) " (MIL. YEN) (MIL: YEN) Specified in
1. Machine tool - 1‘,108.6 941 1','202.7 Table 4-2
2. Steel fabrication equipment 191.5 | 27.7 219.2 Téble 4-2
3. Miscellaneous equipment, tool 112.1 05 - 112.6  Table 4-2
ete. . _
4. Handling equipment 65.5 6.5  72.0 Table 4-2
5. Machinery reforming 89.8 64.4 154.2  Table 4-3
6. Building & miseellaneous 6.2 50.8 57.0 Table 4-4
facilities o | - |
7. FEleetrical & utility facilities 40.90 36.6 76.6 'I‘able. 4-4
(Subtotal-1) (1,613.7)  (280.6) (1,894.3)
8. Detailed designing 47.6 22.4 70.0 Table 4-5
9. Implementing body - 22.7 22.7
10. Training 96.4 37.4 133.8
(Subtotal-2) (144.0) (82.5) (226.5)
11, Contraect tax - 245.7 245.7
12. Contingency
12-1 Physical 52.7 25,4 78.1
12-2 Escalation 108.9 148.2 257.9
{Subtotal-3) (162.4) (419.3) (581.7)
TOTAL 1,9206.1 782.4 2,702.5
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4.4.,5 Production Management and Job Training

(1) Managerial'organiza'tion

As is deseribed in the clause 1-3, current orgamzat;on of Tegal Work Shop

is based on the production system with emphas;s on maintenianee works for sugar cane
mills. 'If this productlon system will not change basically, there will be no need for

changing drastically the existing organization and managerial system. .

; Aceordmgly, only those points that need 1mprovements in both managerlal

and orgamzatlonal system are given below.

1) Quality control

2)

3)

Improvements are needed in the areas of acceptance mspectlons of
materlals, in-process 1nspect10ns in the course of manufaeturmg
procedures and final mspect:ons after the workmg processes are
finished.  For these purposes, calibration of the newly introduced
non—destructive inspection ‘equipment must be recognized as a new

responsibility.
Preventive maintenance

Taking the opportunity of repairs and remodellingof the equipment

and new addition of faeilities, it is strongly requested that preventive

maintenance works be further 1mproved and that ]1gs .and tools be

_ repau'ed and replemshed satisfactorily.

Handling oootrol

Since the overhead travelling cranes will be added and . handling
vehicles for interbays and between the warehouse will be installed,
maintenanee and control of the handling facilities should be done to

the utmost efficieney.
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4) Marketing

As described earlier in the elause 3-1, in order for Tegal Work Shop
to double market share of cane mill rolls for sugar piants it would be
imperative to reinforce marketing personnels and conduct effective
sales promotion.. Along with build-up of ‘the marketing forces for not
only cane mill rolls but also for more sales of plate work products for

- irrigation and ’Spare equipment for ecement plants, it is sirongly
recommended to have new functions for - cooperation with other
business and project groups in connection with cohstruetion works for
cement and sugar plants, and for coordination with both foundries in
connection with the machine works for shafts of carriages and pump
casings.

(2) Plan for organization and personnels

As is discussed earlier in the above (1), no change in the organization of
Tegal Work Shop will be necessary since the production and managerial systems for the
shop will not c¢hange drastically and no problems are found in the existing system of
management. ' ' ' '

Reinforeements in facilities ‘and - resultant inerease - in produetion will
naturally necessitate inerease in personnels in each work classification. In addition to
this, managerial improvements as diseussed in the above (1) also makes it indispensable to
increase the number of personnels responsible for the field. Personnel program based on
an analysis of the current situations is shown in Table 5-1 "Personnel Program'. Actual
program' for persbnhels should be made with considerations taken to secure personnels of
right qualifications, Since persohnel problems for marketing and administrative
departm‘ents are to be considered in the light of the whole organization of P,T, Barata
Indonesia, no plan concerning the hu'mbex'-of personnels can be discussed here,

(3) Training plan
"‘Table 5~2 shows present situation of education and training in P.T. Barata

Indonesia. Education and training are indispensable at Tegal Work Shop for the following

areas:
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1)

2)

3)

Production technique

It may be said that because of relative inadequacy of the facilities
sufficient development and improvements of production technique
coutd not be made until now. However, with new facilities installed,
it will be definitely necessary to make improvements in the areas of
production - routing and jigs/tools, to endeavour to reduce
man/machine hours and to improve productivity by making best use
of these facilities.

Quality controt

First of all, it will be necessary to establish how must be the qﬁality
control system for Tegal Work Shop. This must be done by engineers
and foremen of Tegal Work Shop themselves with the aid of overseas
specialists despatched for training programs. They should face with
this problem themselves. In the course of the reviews ‘they must get
their own expertise in each field and create quality control manuals

- as fruitful outputs of their own study. - At the same time; it is

recommended that they receive guidance as'to how to use the newly
introduced inspection - equipment inecluding that for supersonie

examinator and how to determine the inspection results.
Operator's skill

As described earlier in- the present feasibility study, skill level of
Tegal Work Shop workers is relatively high in general.

It is recommended that they receive advice from the speecialists sent
from overseas enterprises on how to use to the maximum efficien_cy_
the newly installed facilities such as forming presses and bending
rollers and also the application uses of these facilities.. It is also
requested that fhey'reeeive training on how to use submerged welder
with manipulator and numerically controlled floor type boring and

milling machine.
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Table 5-3 shows the training plan with the factors mentioned above. In
order to make this training prograim a success, it is imperative for the management of
Tegal Work Shop to participate in the program themselves and act as leaders of the plan.
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4,5 Boma Bisma Indra, Indra Unit -

4.5.1 Technical Diagnosis for Indra unit

Technical diagnosis was made for P.T.B.B.L, Indra unit and Wahana sub-unit

from July to August in '1984._ This chapter deseribes technical diagnosis results and

recommended countermesasures on technical items.

(1). Outline and history of Unit

1)

2)

P.T. Boma Bisma Indra was established by the amalgamation of three
companies: ' De Bromo' N.V. established in 1965, De Industrie N.V.
ostablished 'in 1978, and De Vulksan C.V established in 1918.
P.T.B.B.L: has ‘supplied -loeal ‘sugar plants with spare parts. In
addition, B.B.L. has added diesel engines and small agricultural tools
to its line under the license agreements with KHD Ine., S,H.W, Ine,,
ete. ' )

At present the line of Indra unit covers construction equipment such
as crane girders, tower cranes, plate works ‘such as tanks, vessels,

penstocks, and water gates, mechanical produets such as various

pumps and reduction gears. - All these produets are supplied to
cement plants, fertilizer plants, sugar plants, ete. '

{2} Present production

1) The annual output of Indra unit is as shown below.

Steel structures CRT00T/Y
- Steel .plate works : 2,300T/Y
Machine/Parts B 800T/Y
Total 5,800T/Y
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2) Products percentage in sales amount

Vessels : : 2%
Tanks 20%
Piping 15%
Steel structures : 25%
Plate works . . - 20%
Parts machining 15%
Others : ' 3%

3) Local survey has proven that Indra unit has not necessarily the close
relations with designated plants (cement, sugar; fertilizer, pulp and
paper, and palm oil) and that Indra Unit seldom manufactures such a
heavy diserete product as exceeding 5 tons in weight.

The diagnbsis is followed-.by the preparation of the products mix of
Indra Unit, which is .prepared through . review on productions and
relationship with plants for machines, tools, and steel structures

ineluded in the products of Intra Unit,
(3} Production equipmenf and production technology
1) Present preduction equipment

@ Present machinery and equipment are detailed in List 1.1., which
ineludes: Cutting equipment, welding. equipment, machinery,
testing and examination equipment, and surface preparation
utilities,

@ Buildings for steel structures and plate works have a floor space
of 6,129 m2, consisting of four bays whose working area is

~ approximately 4,000 m2 by assumption.

@ Machine/tool and fitting area occupy approximately 4,240 m?2

4-5-2



2) Produetion technology

- @ Experienced codes and standards _
JIS, ASME, AP, and Indonesian Standard.

' @ Experienced materials
Carbon steel, C-Mo steel, austenitie stainless steel, and others
{(nonferrous materials), '

@ Normally required production period after order plaéement on
ex-work base was investigated, but detailed information was not
avaibable,

@ At present, Indra Unit sums up production cost, prepares a work
pile-up list for major work, and carries out work by operation

cards.
3) Recommendation according to the results of factory survey

@' The production equipment must be reformed, building layout
changed, and floor repaired. The area of the present buildings is
sufficient to meet the requirements when production is increased

and the types of production machines are changed.

@ Manufacture of products with higher quality requires the
" leveling-up of present production technology.

(4) Control system and personnel orgénization
.. Indra Unit has a plan to transfer plate works to Wahana Unit for the
purpose. of -expanding production centered to machine/tools and steel struetures, The

control system and personnel organization have been studied in consideration of increase
both in produetion items and in production, with the present situation made referenece to,
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1)

Management system and personnel organization

Table 1-1 and 1-2 show the present management system and

personnel organization.
Recommendation to the management system

The function of the present system is not necessarily identified
becguse departments are mixed with sections, although the present

‘system is functionally organized on the face of the block diagram. Tt
" is recommended that {he business function be differentiated from the

managerial funetion at the opportunity of constructing a new factory.

Personnel

The most important and ubgent problem is for workers to maintain
and improve their own skill to keep up with enhancement of quality
and ‘increase in production. - For this purpose, workers should be
leveled up through training, with intention to inhibit possible increase

" in number of persons.

2) Produetion ‘control system

@

®

®

The basic funetion of production control is to establish a system to
ensure .improvement in quality, enhancement of technology, and
reduction in eost.  The purpose of produetion control is to manage
each step in production process to ensure that products are finished

as planned and as scheduled.

The resuits of the survey show that the produetion control function of
Production Control and Planning Section is not closely related to the

funetion of technological section.

Further considération should be taken in preventing delay of delivery.
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4)

@ Designing

The result of the survey suggests that éapacity of designing and
drawing be developed for the discrete equipment manufactured
“in unit. |

This is because the basis of ‘quality control, production control,
and improvement in production capacity is to prepare good
drawings and to produce products as drawings indicates. Further
improvement will be assured by good communication and quick
response between designing seetion and production section.

3} Quality control system and inspection

@ Quality . control’ manual and - non-destruective examination
equipment ‘ete. are the basis of quality control in this Unit.
Unfortunately, they are not yet available in Indra Unit,

(2) A control system should be established in such a way as to
prepare a quality control manual, familiarize einployees with the
importance of quality control and. thoroughly check products,
The first step is to perform, within -shop and- by its’ ownhand,
inspection, examination, and test that have so .far  been
dependent on subcontractors, that is, non-destructive
examination for welds and the material test of major material.

@ In  addition, data on -defective. products and claims filed by
customers should carefully be collected to prevent recurrence of
these failures, Countermeasures taken for these failures will be
a decisive - factor in the course of -improving quality and

increasing produetion.
Maintenance system

Indra Unit has Maintenance Seection. The Seection should identify the

control points such as collection of data because new machines are

installed in the course of renovation,
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5) Layout, building structure, and handling equipment

@ The buildings are so structured as to endure further use,

(2) Overhead traveling cranes are serviceable subject to adequate

- maintenance and serviee, although they are of old type, their drive

system in particular.

@ : Machining Department shares a building with Foundry Shop. Working

environment must be improved by means of dust-proofing, ete.

6) Utilities

@ -Power supply equipment uses a diesel engine type generator because

© of insufficient eapaeity. The efficiency must be greatly improved.

(2) No other problems are not found.

4.5.2 Technieal Conditions

Thig chapter deseribes technical conditions to accomplish the purpose of the

renovation plan.

{1} TFaectory Location

1Y)

2)

The purpose of the renovation plan laid out by P.T.B.B.I., Indra Unit
is accomplished in the following way. . The Plate Work Department is
transferred to Wahana Sub Unit. The space occupied by Plate Work
Department is effectively utilized to increase production through

newly designed product mix.
The renovation plan is not required on land preparation, and new or

additional buildings. There, the renovation plan will not have major

problems except the transport limitation.
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(2) Criterion of selecting production equipment -

The major items to be produced at the Indra Unit are process equipment
for fertilizer plant and pulp/paper plant, as well as the kinds of equipment_ which have
been produced. Therefore, the production facilities are selected aceording to the criteria
and guidelines stated below.

1)° ‘The facilities are at such technical level which can be handled b’y the
factory's current employees at their improved technical skills and
provide adequate machining accuracy and capabilities. The facitities
are planned with JIS.

'2) Since repeated and/or mass produced produets are not covered in this
renovation plah,_, manufacturing. facilities do not bave higher
numerically ‘controlled systems such as CAD/CAM machines.

(3) Transport limitation

@ The port nearest to Indra Unit is in Tanjung Perak (Surabaya District)
about 15 km away from Indra Unit.

(2) ‘The weight limitation on the road to the Tanjung Perak Port is set to
as light as 12 tons by the requirements of Police of Surabaya. The
product transport limit is regulated to an extremely lower level.

@ It is expected that road regulations are - modified - and traffic
conditions such as roads and bridges sre satisfactorily reformed to an

extent that a load weighing 30 tons at least may be transported on
the road. '

4.5.3 Basic Renovation Plan .

The renovation plan is based on:the status investigations and diagnosis stated
in 4.,5.2. The basic renovation plan is made according to the following procedure,

@ ‘A new prod'uction plan is made to produce the products suitable for Indra
Unit in accordance with the REPELITA-IV of Indonesia Government and

457



on the basis of the market research and field survey performed by the

study team.

@ A plan of eapacity of new equipment is made in accordance with the new
production plan. '

@ The capacity of new equipment is c_orhpared with that of the existing
equipment, factory layout is prepared, and problems in transporting

products are reviewed.

@ Problems relevant to cost and processes such as construction of Indra Unit
and installation of mechinery are reviewed,

@ Consideration is given to organization, production technology, ete.
applicable aftér completion of new Indra Unit. -

The basie plan is summarized as follows. Machine/tool Department and Steel
Structures Department are enlarged to increase production through newly designed
produet mix. For this purpose, new equipment is added and the existing equipment is

reformed.

The product mix specifies the machinery, process machines and equipment
mainly for fertilizer and pulp/plants, and the "basic load" which has so far been produced

and will be produced in succession.

The capacity of equipment of Indra Unit, that is, hardware of Indra Unit, is so
designed as to allow a production of - 12,500 T/Y by far exceeding the registered
production results, and 5,800 T/Y. The production in Indra Unit is so designed as to start _

at & target data in October, 1988,

On the other hand, reviews were also made as to education and training
programs and schedules necessary for and in preparation of eﬁlightenm'ent and increase in _
number of the managerial staffs, technical staffs-and skilled workers, and improvements
of overall skill. These measures are vitally necessary. for avoiding possible obstacles in |
the course of plant improvement and smooth start-up operation of the new plant. Studies
were also made as to the administrative organization and personnel line4up of the Unit.
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(1) Produetion plan classified into products manufactured by factory.
1) Product mix at Indra Unit

(1) The product mix which is the basis of facility capacity design
consists of the following two items:

i) Production of fertilizer plant and pulp & paper plant
pursuant to the "Scope of work for the feasibili'ty study on
the development of plant processing equipment industries"
agreed upon- by and between the Japan International
Cooperation “Agency and Directorate General of Basic
Metal and Machinery Industries of Ministry of Industry.

ii). Manufacturing of products which have so far been and will
be manufactured by Indra Unit in elose relations to the
local region {hereinafter called the "Basic Load").

@ The basiec products should be within a reach of produetion
technology of  machine/tool Department and Steel Structures
Department, that is, the production deparfment of Indra Unit,
and should be expected to be improved in quality, increased in
produetion, and leveled up in technology through the introduction
of new teehhology.- it is reasonable for Indra Unit to perform
~work- centered on: machines/tools, and steel structures, judging
from the elassification of products by type.

@ For the purpose of the product mix, the produets in Indra Unit
are classified into two categories: one consists of five items
produced in Indra - Unit and the other is field-work-oriented
produéts {hereinafter referred to as site work for convenience),
as-shown in Table 3-1. This classification of products by type
has led to the determination of kinds, number of units, and
layout of necessary machinery and equipment.
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2) . Plan of production seale in Indra Unit

@ Market resea_réh has: been made on. fertilizer plants and

pulp/paper plants relating to Indra Unit, and the market of the
basie  load, as a result of the market research, the annual
production seale for the above is determined on the average
demand from 1989 to 1993, The plant machinery is reviewed for
loeal content in Indonesia to find the loeal content index.

The share of Indra Unit is then set for the local content item of
machinery for the above two designated plants. The products
are divided into machine/tools and steel structures, Production

quantity is also allotted to each produet,

On the other hand, the basic load is researched for -the
production results. The produets possibly produceﬁ in future are

© classified into steel structures and plate works, and production

quantity is allotted to each produet, in the same way as in@.—

(4) The quantity of site fabrication and installation for plant

‘machinery and ‘the basic load are set. This leads to the

" ealculation of riumber of machine tools and workers required,

(5) The results in (2) through (4) are classified into three types of

products; steel structures, plate works, and site work, This
classification is summed up and listed in Table 3-1 as stated
above., Design production ca'pacity of Indra Unit is set to
12,500 T/Y, with the values in Table 3-1 made reference to,

(2) Load plan and neceséary equipment

The produetion eapacity of Indra Unit is set to 12,500 T/Y on the basis of
the average demand forecast from 1988 to 1993, as stated in 23-(5).

The demand forecast is made on the basis of the following three factors.

i).

Fertilizer plan't machinery: Ioeal eontent ratio - average 65%
BABIBO's share - 75%
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il} ~ Pulp/paper plant machinery: local content ratio - 42%
BABIBO's share - 75%

iii} . Basicload: -100%

- Caleulations show that the forecast demand is 13,070 T/Y on ain average
frorm 1988 to 1993. This result will satisfy the load in Indea Unit. However, steel
struetures must depend on sub-contruetors for 5,400 T/Y, which meets the requiremént of
Indra Unit.

1) Review on possibility of usable existing equipment

" The newly established produet mix and produection plan are followed
by the research of all machinery and equipment in Indra Unit. This
survey leads to the determination of machinery and equipment to be
diverted, The determination is made according to the following

eriterion,

@ Survey item
Machinery and _equipm'ent are surveyed for five items: loading
'peréentage, - tolerance, workability, maintenance, and
modernization. ‘

@ Classification standard

Machinery’ and: equipment are classified by the following
classification standard. '

ClassI - can produce to the required condition without

further improvement to existing condition.

ClassII - could possibly produce to the required condition
with some rebuild/modernization,
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2)

Class III - can not produce to the required:condition'wit‘h any
' other rebuild/modernization,

The equipment judged re-usable is taken into the line as a part of
equipment capacity. However, if equipment is deemed

. unnecessary in eapacity and/or in funetions, the equipment is not -

reused even if judged reusable.

Review on new equipment

" The design’ production capacity of Indra Unit is determined by

the produect mix and production plan, while necessary equipment
is determined according to the following criteria.

@ The following item is set for each product.

1) Standard type, weight, material, and allotted work
(for the determination of Product Model)

i) Standard operation, process, and work time (for

.setting of Product Time)
iii)  Assumed level technology after five years,
@ Criteria |
Criteria are determined for the following items.

i) Caleulation of number of main workers, and

production time.

ii} Determination of necessary model and number of

necessary units.
@ Offset against reusable existing equipment.

@ The above determination is made by introducing our
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empirical values.
(3) Improvement and New Installation Plan for Present Unit

Survey on present Indra Unit has proven that the floor space is excessively
narrow and equipment is insufficiently provided to accomplish the newly established
produet mix and produet plan.

This survey is followed by discussions with B'B'l. Head Office and Indra
Unit. The discussions lead to the following conelusion; a plan is laid out to place an order
of the quantity exceeding the capacity of producing steel structures, 5,400 T/Y, from sub-

contractors.

This item deals with the layout of Indra Unit oriented to the production of

machine/tools and steel structures, and partial diversion of the equipment in use.
i) Basie plan of layout of Indra Unit
Area of machine/tools.shop to be improved: 2,136 m2
Area of fitting to be improved: . 1,008 m2
Area of steel structures shop to be improved: 3,600 m?2
Layout: -as shown in Fig. 3.1.
- Design production capacity: 12,500 T/Y
The eQuipme’nt and pumber of units necessafy for accomplishing the
production plan are determined in 4.5.3-(2)-2). Based on these data,
the layout is determined according to the following procedure,
@ Determination of necessary work area.
@ Determination of proper machinery layout and product flow.

(3) Determination of building shape.

‘ @ Consideration for material storage yard and product delivery

route.
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@ Minimizing material handling .-

2) Produetion equipment and inspection equipment.

(1) Production equipment

)

if)

Machine/tools

Machining. capacity is difficult to express in weight. _

The shape of producis is diversified as assumed- by the
basic load, orders from fertilizer and pulp paper plants.
Therefore, the average machining time by weight ton and
Produet  Model are determined from our empirical values,
and the -model-_pf machines -and number of  units are

determined accordingly.
Steel struetures

The specifications of equipment is prepared according tfo
the mode!l and number of machines determined in 4.5.3-(2)-
2) and the manufacturing process flow of products in the
previoﬁs 1)-2." The manufacturing process flow of products
consists of preparation, machining, forming, | welding,
fitting, and material handling.

@ Inspection equipment

Inspection plays a main part to fulfil the quality assurance

funetion. The equipment to be delivered to Indra Unit is as

shown below.

i)

ii)

Measuring equipment for machine/tools.

Other equipment is made available from the equipment in

use.

4-5-14



3) Basic plan of attached equipment -

The properties of products require various types of equipment. The
following equipment is considered necessary for Indra Unit.

@ Sandblast equipment for steel struatures.
@ Pa.inting.equipment for steel struetures,
4) Basic plan of utility facilities
@ Electric installations are provided with the following equipment.

i) New installation of transformer type sub-station with
increased capacity.

-ii). Emergency generator only for emergeney lamps.
ili) Paging equipment.

iv) Existing dies_el—engine type generator is utilized only in an

emergeney.

@ Pipings are laid to carry the next fluid for machine tools and
other attached equipment.

i) Propane gas ii) oxygen iii) acetylene iv) argon
v) CO9 vi) air vii) industrial water
viii) drinking water {(city water)
Potable water treatment equipment is not provided.
(4) Shop construetion Work and Instaliation Plan
New equipment is introduced and machines are relocated inside the

present Indra Unit. It is proposed that the progress is divided into three periods to
minimize undesired influence on the present process with consideration given to relation
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to the construction process in Wahana Unit,

1)

2)

3)

4)

5)

Land reclamation - not required
Sbiling and piling not required
Building not required

Machine instaliation plan
@ The installation is carried out in three periods to minimize

undesired irifluence on production guantity, with consideration
given to the relation to the construction process in Wahana Unit.

@ Table 3.2 shows the overall installation process. The target is to

_complete the process by October, 1988. One of the terms of
delivery is the completion of test run after installation,

Supervisor

It. is. proposed that: supervisoi‘s_ be sent by manufactures and

Indonesian supervisors he employéd for the following works.
(1) Machine installation works
@ Electrie wiring works

@ Piping works

The duty of the supervisor ends with the eompletion of work for

which he is responsible,

It is proposed that the supervisor be sent by the machine supplier
to witness the test run of the machines deemed particularly
important,  Providing- only specifications written in English
should be submitted for other common machines, ' '
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4.5.4 Renovation Promotion

This chapter describes the hardware of the renovation program, that is

comparatively detailed data on the promotion plan, in accordance with the basic plan

stated in the foregoing chapters.

(1) Outline and Design Conditions of Renovation

- 1)

2)

Outline of Indea Unit -

As shown in Table 3.1, the renovation plan is so devised as to permit
-an annual production of 12,500 tons; this production mainly depends
on machine/tools and steel struetures.

This plan requires the reloecation and new installation of machines in

each shop but does not involve the reform of buildings.

Consideration is given in improving the quality of products from the
present level and in allowing the approach to more sophisticated
products.

- Design shop eonditions

The design conditions are decided on the basis of the product mix,
considering the weights, sizes, quantities and production processes of
the produets and reflecting the shop areas, the heights and widths of
the buildings and the lifting capacities and quantities of the overhead

- traveling cranes to be provided in the shops.

@ Setting of product model
~ The product model (Refer to Table 4-1.) has been derived from
the product mix to determine the specifications of the
production facilities.

@ Setting of the lifting capacities of overhead traveling cranes

The lifting capacities-of the overhead traveling cranes are set on
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®

the basis of the product model. (Refer to Fig, 3~1.)

Setting of the heights of overhead traveling cranes

The overhead traveling crene rail heights are set on the basis of
the product model, considering the effective lifting heights of
the overhead traveling cranes,

Setting of the specifications of major production facilities

The specifieations of major production facilities are set on the
basis of the produet model. (Refer to List 4-1.)

Calculation of production time

The production time per operation unit is calculated, extracting
the typieal products of each plant from the product mix.

Caleulation of the required numbers of-production facilities

Based on the produetion time required for each 'operation unit,
the neeessary man-power. and: the necessary numbers of
production facilities are calculated. (Refer to Table 4-7 and List
4-1.)

Review on shop area
i)  Work floor area of fixed equipment
The work floor area is calculated as follows. A work scope
is added to the floor area of fixed equipment; the sum is
multipled by the number of machines caleulated in @
above,

ii) Necessary area of assembly area, ete.

The necessary area is calculated on the basis of the
production time calculated in @ above, which is weighed
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3)

4)

+ by the pr‘bduotion flow and the material unit consumption
value empirically obtained, The result is shown in Table
4,2, necessary area of each shop,

Bearing strength of floors

The bearing strength of the floor is set to 10 to'n/mr2 for the
heavy-duty bay, and 5 ton/m? for the other bays.

Effect of renovation
The production per unit area and production per direct worker after
renovation are compared with those before renovation to examine the

degree of improvement in productivity,:

The works, the object of comparison, are parts/machinery, piping
works, and steel structures.

The result of comparison is shown in the following table.

Before- After
renovation renovation Ratio (b/a)
. (a) _ (b)
Production Unitarea 0.52 0.78 1.5
(ton/year/m2)
Production per direct 18.3 41.9 2.3
worker (ton/year/man)

Shop layout
(1) Machinery shop

' Unne'ces‘sai'y' and obsoleted machines are serapped down and
replaced with new ones to the extent of necessity, This results
in reduction in the quantity of machines, with more floor space,
as a result, the present compiicated layout of machines is put in
order and in;cegfated to the new }aybut in whieh machines are
'arranged by k:i'nd and by size. This improves productivity, and

compensates reduction in machines and inereases in production
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with increased machine operation ratio.
@ Steel structures shop

In present Plate Shop, one of two bays is reformed to a special-
purpose for steel structures to meet increase in the production
of steel structure to some extent. However, this is insuf'ficient
" to treat the total production, and products exceeding the
capacity depend on outside orders. In addition, sandblast
equipment is inStalled within Steel Struetures Shop to improve
productivity since shop diagnosis proves that material hand.ling
takes rather much time for sandblasting. The machines and
equipment are so abranged as to fit the production process and
prevent the reverse flow of products on the way of machining,

which was found during sur\?ey.

@ Plate shop

- Indra Unit requires reorganization in .plate works because the
* major plate works such as large-size and heavy—weight pressure
vessels are transferred to Wahana Unit. Indra Unit is allotted
pre-fabrication pipe works, small-size plate works, and plant
maintenance machinery. For this puépos_e; one of tﬁro bays is
exclusively used, as to pro"duétidn. ‘equipment, the existing
equipment is diverted in priority, with only necessary equipment

supplemented.
5) Machine/tool, list and production flow of products

@ Mechine/tool list

The machine/tool is detailed in List. No.4-1, new and usable
~ existing machine/tool list. This list includes the machine/tools

diverted from the existing machine/tools.

@ Prbduetiqn flow of produci:s.
The description for Indra Unit is Qmittéd.
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(2) Con_struction cost

“Investments required for the renovation are defailed in Table 4-3,

Summary of investment cost. Description of detailed design, supervising and training fee

is shown in Table 4-6. The following cost and expenditure are not included in the

investment eost: the cost required for utilizing the existing organiiétion dliring the term

of renovation, and the personnel! expenditure for trainees during the term of skill training.

(3) Renovation promotion system

(4)

When thepromotibn of this project is determined, Indra Unit is under

obligation, as-a shop, to implement the following items in order not to

cause trouble to the promotidn and not to cause problems.

i)

2)

3)

Design of new shops, and determination of parts to be purchased,

Control and supervision of --construction process such as land
reclamation, ecivil engineering work, building work, machine
installation work. Smooth startup and operation.

‘Preparation and implementation of increase and training plan for

controller, engineers, and workers. .

The above system is detailed in Table 4-4.

Content of work

1)

- Work item

As shown in Table 3-2 Construction :schedule, the actural work is

classified as follows; (1) Civil works (2) Purchase and erection of

‘machine & equipement, electricity and instrument and piping works
' (3)- Arrangement ‘of the total project and detailed design (4)

Supervis_ion of the all works mentioned and (5) Training on the special

- ‘eguipment.
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2) -

Content of work

The items stated in 1) above may be otherwise subdivided into
domestic portion work and foreign portion work.

@ Domestic portion work covers the following main items.

Labor service, materials available in Indonesia, inland
transportation, import duty, a part of supervision, lease for

construction equipment, ete.

@ The main foreign portion work covers the coordination of the
whole project, Details Design and supervision of each item as
well as purchase of machines and equipment, and ocean freight

and insurance premium.

(5) Supervision of work and training plan

1

2)

The work items requiring supervisdrs are as shown below.
(Refer to Table 3-2 and Table 4-6.)

@ Erection of m‘achines and equipment -

@ Erection of electricity and instrurﬁents

@ Piping works

@ Operation instructions on main machines and equipment

Training plan :.

The plan of shop worker training is im'plemenfed for the f.ollowihgl
machines as & minimum requirement, The purpese of the training

plan is to familiarize workers with machines of which they are in
charge during the term from completion of installation of shop
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machines and equipment to startup.  Voluntary training in shop is
recommended during the considerably long time until Oectober in
1988, The training fee is shown in Table 4-6.

@ Boring & turning miil

- Boring & milling machine

@ Bending roller
{6) Construction schedule of renovation

The renovation schedule of this projeet is shown in Table 3-2, which
includes the content deseribed in 4.4 and 4.5.

4.5.5 Production Control and Training

This chapter deseribes the basic items on software section necessary for
accomplishing the promotion plan stated in the foregoing chapters.

. The production eonfrol system, quality control system, training shown below
are the basic ‘conditions to be satisfied in order to accomplish the purpose of the
promotion plan.

(1) Production contirol system

~The technical diagnosis shown in 4.5.1 (4) 2) has proven that the following

countermeasures should be taken.
1) The production control system should be established to control

produects so that they are manufactured as planned. This system
should include checks for the progress schedule in each production
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step and for the delivery date of parts-to be purchased. This system
should also include such a sub-system. that, if any delay ocecurs in the
progress schedule, a countermeasure (such as overtime'service) is
taken in time,

‘Z) A loading plan is a means to prevent delay in the time of delivéry;
the plan should be laid out to grasp work quantity for the.shop in
total or for each job, This loading plan.permit's checking in earlier
stages a machine or work that may form a bottleneck of the process,
thus making it easy to take countermeasures withbut delay.

3) TFig. 5-1 shows the PDCA managerial circle. Particular care should
be taken in emphasizing item C, Check or Follow-up, and item A,
Action, both of which may be neglectéd in the course of production
control. Enhancement of - produetion control and -producfion
techniques require inerease and training of staff. The training and
instructions should be given . by  supervisors - sent by oversea's
manufaecturers. Expenses for the supervisor are stated in (9).

(2) Quality control system

As stated in 4.5.1 (4) 3), Indra Unit has not yet prepared & quality control
manual, Managers in Indra Unit should take cognizance of the importance of quality

control and hasten to prepare a quality eontrol manual at their responsibility.

In the second, it is proposed that inspection be performed in shop and by
its own hand, which now depends on sub-contractors, in order to level up inspection

techniques. This involves inerease and capacity improvement of qualified inspectors.
In addition, data on defective products and elaims filed by customers are
very important information and should therefore be collected and assorted with particular

care for the purpose of quality assurance.

Instruetions for quality assurance engineers and necessary cost are as
stated in (9).
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(3) Safety control system

_ Indra Unit is pléning to lay pipihgs to carry flammable gas and other fluid;
this increases the importance of the safety eontrol system. The safety control system

must be established with the following points emphasized.

1)

2)-

The basis of safety is to keep working environment in order and
clean, Unfortunately, the present situation is not necessarily
sa’tisfﬁétor‘y. First. of all, all persons including workers should
recdgnize the importance to keep in order and clean what they
handie, SRR

Crane operators and slinging ‘workers should be trained to prevent
accidental injury or death including eleetric shocks, ‘Training and

instrictions are also required to prevent gas explosion.

'(4) Maintenance

A maintenance system should be established and implemented to increase
the operation ratio of new or usable existing equipment.

-1)

'2)

The ‘maintenance manual should be prepared - and: implemented_ to
ensure that machines, equipment, and instruments are subjeeted to
the routine and periodical checks.

The 'mei_intenanee manual should specify a system to identify check
items, and countermeasures to be taken including repair of defective
part,

Servicing and checking deviees, tools, and 'jigs result in improvement
in product quality and efficiency, Workers should therefore be

‘trained and instrueted to strietly perform the routine cheek,
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(5) After-sales service

In the light of sales business, after-sales sel,'vicé results .in:

1}  Order of repair and refdrm work,

2)  Order of additional or new work. .

In the light of production technology, af tgr—sales service results in:

1) Feedback to design and engineering depértm ents,

2) Feedbaek to quality control, and fabrication departments.

These feedbacks lead to 'im.provement-in engineering capécity as well as
improvement in technical capacity as a resqlt of solving problems in quality econtrol, and

fabrication. Therefore, Sales Department should bm‘ng' up sales engineers having

knowledge on the produets,

(6) Engineering

Indra Unit is reorganized to a steel structure‘*driented shop. The
following is proposed as a means fo smoothly inerease its own production capacity and

expand production items,

1) Indra Unit should',improve production. techniques to cut cost and
strengthen technical capacity by entering into technical assis'tancé
agreements with foreign manufacturers having wide experience in
this field, '

2} Techniques ineluding production tee'hniques should positiVer be
introduced to extend design and engineering capacities.

3} Design capacity, ‘including produetion design capaeity to devise- a.

production method to produce less expensive produets with ease,
should be enhaneed,
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4} Design eng‘ineg'r's_should be trained and brought up who are capable of
‘'selecting materials for specified products and specifying dimensional
accuracy necessary for products on drawings.

The cost required in this item is shown in (9).
(7) Training

Improvement of controller's eapacity and engineer's capacity is as stated

in (1) through (6).

- The recommended training plan for workers is shown in Table 4-5 and

Table 5-1. - It is urgently required that worker's skill be leveled up to'keep up with

increase in production and to master new equipment,

(8) Organization and personnel

1y

2)

Organization

Table 5-2 shows the organization and personnel plan in Indra Unit.
The organization chart is prepared on the basis of 4.5.1 '(4), Technical
diagnosis and Table 1.1, organization personnel in Indra Unit, with
special attention paid to the following main points.

@ Vicinity to Head Office enables Indra Unit to depend on Head
Office for the organization of the general affair department,

which is extremely simplified,

@ The production and production control departments are
simplified in sections,

Personnel

The personnel plan is 1aid out as shown below,
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@. The number of direct workers is decided according to the
caleulations in 4,5.3 (2) 2). ' '

@ The number of indircct workers is determined from our
experience. The number should ‘be limited to a minimum by
depending on assistance given by Head Offiée &s is the case with
the gen‘ei-al affair department, whose indirect ‘workers are
decided by assumption.

(9) Training Cost
Fig 5-2 shows the training cost and period on the production control and
technique in item (1), (2) and (6), and on: the machine works in 4.5.4 (5} 2). " Training has

great influence on the operation of Indra Unit and should therefore be dpproached with an
established system.
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Table 1-2  Existing Number of Employees for P.T. B.B.L Indra Unit

Aug. 1984 - (EXCEPT FOUNDRY)
NO. OF
PERSONNEL
1. ENGINEERS

DESIGN : -
MECHANICAL _ 4
METALLURGICAL S - | -
WELDING o . _ 1
OTHERS ' ' 8

(SCHEDULE CONT., QC, ETC.)

SUB-TOTAL ? : ' 13
2. DRAFTMAN _' ‘ _ . -

3. DIRECT WORKERS

WELDERS - 40

(QUALIFIED) ,_ | (<)
IRON WORKERS : 37
FITTERS ' ' : 71
MECHANICIANS 94
INSPECTORS 2
OTHERS 80
SUB-TOTAL . 324

4, INDIRECT WORKERS 112

SUCH AS CRANE OPERATORS WAREHOUSE KEEPERS,
MECHANICIANS FOR SHOP FACILITIES MAINTENANCE,

ETC.
5. OTHER STAFFS AND CLERKS ' 102
TOTAL EMPLOYEES 551
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Table 4-1  Product Modet for P.T. B.B.L Indra Unit

THICK- PRODUGT SIZE DESIGN

TYPE OF PRODUCT NESS - (ID x LENGTH PRESSURE MATERIAL W(lf‘lffn‘)”
Co (mm) WIDTH x LENGTH) (mm) {(kg/em?®)
_ L mm w. H_ L .
QENERAL, . 625 500 x 2,000 X 10,000 - C.8. 15
"STRUCTURE
- W H- L
INDUSTRIAL 6-25 500 x 2,000 x 10,000 - C.8. 15
STRUCTURE
PIPE WORKS - 15A-1,000A . - sUS 25
A SUS CLAD
SGP.STPG
OTHERS - e - - 25
PARTS/MACHINE - 6004 x 6,000 - - 25

Notes The above table shows the major. specifications of the produets
selected per type of plz'mt. e.quiprhe'rit from the pr'o'duct mix to
" determine the specificatiohs of the prb'duction facilities. - Therefore,
this table provides an effective guideline for the approximate
production eapacities of the shops,
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Table 4-2 Necessary Area of Each Shop for P.T. B.B.I. Indra Unit

UNIT: m2

NO SHOP NAME | AREA
1 - FITTING SHOP 1,008
2 SMALL MACHINE WORKS SHOP 576
3 LARGE MACHINE WORKS SHOP 1,560
4 STEEL STRUCTURE SHOP . 4,483

4.1 PREPARATION AREA (400)
4.2 FORMING AREA | (233)
4.3 MACHINING AREA N (439)
4.4 ASSEMBLY AREA- o - (1,542)
- (INCLUDED WELDING) : :
4.5 SAND BLASTING ROOM (72)
4.6 PAINTING AREA . (743)
4.7 MAIN PASSAGE AND OTHERS {1,054)
5 PLATE WORK SHOP 1,646
5.1 PREPARATION AREA (470)
5.2 FORMING AREA (254)
5.3 ASSEMBLY AREA (706)
(INCLUDED WELDING)
5,4 MAIN PASSAGE AND OTHERS (216)
Total 9,273
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10.
11,
12,

13.

4

Table 4-3 S{:mmary 6f Investment Cost for P.T. B.B.L Indm Unit

1EM
MACHINERY & EQUIPMENT
ELECTRICITY & INSTRUMENT
LAND PREPARATION

OCEAN FREIGHT, INSURANCE

& LOCAL HANDLING
INLAND TRANSPORTATION
CIVIL

ERECTION

. BUILDING (PLANT & OTHERS)

. BUILDING (OFFICE)

OTHERS

ENGINEERING FEE
CONSTRUCTION EXPENSES
PHYSICAL CONTINGENCIES

TOTAL

Note:

UNIT: 1,000,000 YEN

FOREIGN DOMESTIC  TOTAL
1,287,72 | 1,287.72
141,59 284,50 426.09

0

78.25 18.56 96,81
17.58 17.58

6.03 . 59.84 65,87
8.92 169.21 178.13

0

0

114.63 1.98 116.61
137.11 41,29 178,40
35.91 35.91

53.23 44.01 97,24
1,827.48 672.88  2,500.36

1. Training fee is not included in this table.

2. The physical contingency of training fee is not included.
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PROJECT
MANAGER

Table 44 Implementation Project System for P.T. B.B.L Indra Unit

- GENERAL
ADVISOR OR(s)

l— TECHNICAL
ADVISOR OR(s)

I COORDINATOR
OR(s}

— PROJECT GROUP ——y

L ENGINEERING  ——o
GROUP

CONSTRUCTION
GROUP

-~ FIELD —r

—  CONTROL GROUP ——r—

-— TRAINING GROUP —

TOTALLY .COORDINATING
SCHEDULE

MACHINERY
ELECTRICAL

PIPING
TRANSPORTATION
ADMINISTRATION
FACTORY PLANNING
MACHINERY
ELECTRICAL & INST-

PIPING
CONSTRUCTION
SCHEDULE CONTROL L
. —  INSPECTION
MATERIAL CONTROL
: L. oL
{ . CONSTRUCTION MACHINERY
: & CONSUMABLE -
-—  EQUIPMENT
L pIPING
L~ ELECTRICITY
__—  OTHERS
TRANSPORTATION ——--—— UNLOADING
| TRANSPORT

_ L cHueck
SCHEDULE GONTROL '
SHIPPING & INLAND TRANSPORTATION
COST

LOCAL FABRICATION

ENGINEERS TRAINING

WORKERS TRAINING

TEST RUNNING
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MACHINE NO, AND MACHINE NAME LIST OF Fig, 3-1 LAYOUT PLAN (INDRA)

NO, MACHINE NAME
1.1 HEAVY DUTY UNIVERSAL LATHE MACHINE
'1.3 | ' VERTICAL BORING & TURNING MILL MACHINE
1.4 HEAVY DUTY RADIAL DRILLING MACHINE
1.5 ~ VERTICAL DRILLING MACHINE PILLAR TYPE
1.9 HORIZONTAL BORING & MILLING MACHINE
1.10 UNIVERSAL MILLING MACHINE
1.11 |  PLANNING MACHINE
1.12 HEAVY DUTY HYDRAULIC HACKSAW MACHINE
114 | UNIVERSAL TOOL & CUTTER GRINDING
1.15 SEMIAUTOMATIC GRINDER FOR SHARPENING TWIST
DRILL & CORE DRILL
1.16 AUTOMATIC SHARPENING FOR ME’_I‘AL CUTTING
CIRCULAR SAWS
1.17 PEDESTAL GRINDING MACHINE (DOUBLE GRINDING
WHEELS)
1.18 HEAVY DUTY GEAR HOBBING MACHINE
1.19 HEAYVY DUTY HYDRAULIC PRESS MACHINE
1.22 HORIZONTAL PROFILE STRAIGHTENING MACHINE
1.26 MECHANICAL PLATE BEND ROLLING MACHINE
1.27 HEAVY DUTY HYDRAULIC PIPE BENDING MACHINE
1.92 MECHANICAL PLATE SHEARING MACHINE |
1.30 MECHANICAL UNIVERSAL STEEL WORKING MACHINE
1.32 PUNCHING MACHINE
1.38 PIPE BEVELLING/EDGING MACHINE
1.39 AIR COMPRESSOR
1.43 SURFACE PLATE FOR MARKING
1.61 WELDING POSITIONER
1.64 | SHAPING MACHINE
2.1 BAY TRANSFER CAR
2,39 PAIR OF DRUM ROTATOR WITH DRIVE MOTOR AND
IDLER ROTATOR
4.3 SAND BLASTING MACHINE
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(1)
(2)
(3)
(4)

- 4) 1)
Action Plan
{\

3 2)
‘Check _ Do

Plan a job. (Plan)
Do the job as planned. (Do)
Check the job for result done. (Cheek)

‘Based on the result, correct the plan. (Action)

Fig. 5~1 P.D.C.A Managerial Circle.
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P.T. BOMA BISMA INDRA: INDRA UNIT

LIST 4-1 NEW AND USABLE EXISTING MACHINE/TOOL LIST

MACHINE TOOLS & WELDING MACHINES «++oscerersss R REEEE: - 2-13
ASSEMBLY EQUIPMENT & MATERIAL HANDLING =+ vvvsvss EEEREEE . -_ 14-18
QUALITY ASSURANCE & TESTING UNIT =+ v e+ R ERETS SRR 19
AUXILIARY UNIT *+creresrnresrronoseroncronennes S e 24

{ ); shown usable existing machine Code No.
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1. MACHINE TOOLS & WELDING MACHINES
no. |- ' TYPE OF MACHINE o QUANTITY
1.1 HEAVY DUTY UNIVERSAL LATHE MACHINE
1.1.2 Max. turning diameter 350 mm 1
Distance between center 1500 mm
1.1.3 Max. turning dismeter 450 mm 2
Distance between: center 4000 wm
"1.1.4 Max. turning diameter 550 mm 1
: Distance between center 4000 mm '
1.1.5 Max, turning diameter 1106 mm 1
: Distance between center 6000 mm
;1.1.10 Chuck diameter - 304 mm 1
(D32D) Distance of  center 1000 mm
: Height of center. 120 mm .
Range of spindle speed 25 to 1500 rpm’
1.1.11 Chuck diameter 320 wmm 1
(P31D) Distance of.center 914 mm
Height of center = . 110 wm
Range of spindle speed 20 to 600 ypm
1.1.12 | Chuck diameter 250 & 480 mm 5
{D102) Bistance of center 2000 mm
_(0103) Height of center 150 wm _
(D104) Range of spindle speed 16 to 20600 rpm
(D105) :
(D106}
1.1.13 | Chuck dlameter 380 mm 4
(p107D) | Distance of center 2110 mm
{D108D) Height of center 155 mm .
(D109D) | Range of mpindle speed 35 te 1600 rpm
(p110D) : ’
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TYPE OF MACHINE

QUANTITY

Range of spindle speed

8 to 1000 rpm

NO.
J1.1.14 Chuck diameter 480 mm 2
(D121D) Digtance of center 2150 mm
(P122D) | Height of center 265 pm
Range of spindle speed 16 to 2000 rpm
1,1.15 Chuck diameter 380 wm 3
(D113D) | Distance of center 1570 tm ’
(D112D) | Height of center 165 mm .
{D111D) | Range of spindle speed 35 to 1600 rpm
1.1.16 Chuck diameter ' 1070 mm 1
(D11D) bistance of center 4400 wm
Helght of center 475 mm
1.1.17 { Chuck diameter 1225 mm 1
- (D94D) Distance of center - 5000 mm
Height of center 540 mm-
Speed of main drive 1.5 - B4 rpm
1,1.18 Chuck diameter 1270 mm 1
{D1D) Distance of center 5890 mm :
Height of center 475 -mmi
"1.1.19 | Chuck diameter 1524 mm 1
(D390} Distance of center 4800 ‘mm
Helght of center 340 mm-
'1.1.20 | Chuck diameter 1100 mm 1
(p131D) Distance of center 6500 mm
Height of center 530 -mm
1.1.21 | Chuck diameter 630 mm 2
(D100D) Distance of center 2800 mm
(D101) Height of center 165 mm
Range of spindle speed 8 to 1000 rpm
1.1.22 Chuck diameter 508 ﬁm 1
(D98D) Distance of center 1524 'mm s
Height of center. -165 mm s
Range of spindle speed 9.6 to 500 rpm
1.1.23 Chuck diameter 530 mm 1
{D59D) Distance of center 750 mm
Helght of center 1890 mn
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. NO, - TYPE OF MACHINE - QUANTITY
1.1.24 | Chuck diameter 660 mm 1
{D52D) Distance ‘of center 2700 mm
Helght of center 220 mm _
Range of spindle speed 6 to 600 rpm
1.1.25 | Chuck diameter I 200 mm 1
{D50D) " ir 430 mm
Distance of center 1590 mm
1.3 * VERTICAL BORING & TURNING MILL MACHINE
1.3.1 Max} turndng éiameter 1000 mm 1
Hax. turning heigit 1000 mm
1.4 HEAVY DUTY RADTAL DRILLING MACHIRE
1.4.1 Max. drilling.éaPSCity 35 mmﬂ -5
L . 3; For site
1.4.2 Max, drilling capacity "50 mmdé 1.
1.4.3 Max. driliihg capacity 65 mmd- -1
1.4.9 Hai; hdle diameter 38 mn 1
(C34) ‘Radiug of arm 3500 mm
Table size 900 % 1300 mm
1.4.10 | Table size 1800 'x 2000 mm
(c51) Hax. radius of arm 2400 mm 2
(€18) Max. hole diameter 38 mm
1.4.11 Working surface of table et S
{B1R) 1 920 x 1290 mm 1
11 920 x 1450 mm -
Max. hole diameter 100 mm
Max. radius of arm 1360 mwm
Range of spindle speed 31 ~ 830 rpm
1_5.12' Working surface of table S
{B228) I T 690 x 550 mm 1
11 1830 x 1060 mm
Max. hole diameter 75 mm
Max. radius of arm - 1950 mm
Range of gpindle speed 9.5 - 180 rpm
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QUANTITY

- NO, - TYPE OF MACHINE
1.4.13 Working surface of table - : 1
(B7B) 1 840 x 635 mm .
II ] 1430 x 1060 . mm
Max. hole diameter 75 mm
Max. radius of arm 1450 mm
Range of spindle speed 135 ~ 202 rpm
1.5 ‘VERTICAL DRILLING MACHINE PILLAR TYPE
1.5.1 Max. drilling capacity 35 mmd 1
1.9 HORIZONTAL BORING & MILLING MACHINE
1.9.2 Heavy duty horizontal boring & willing machine 1
(Table type) . . .
Spindle diameter 160 wmm
Table size 2000 x 2500 mm
3000 x 4500
1.9.6 Working surface of table _ 1
(D16) I 760 % 1055 mm
11 760 x 760 mm
Chuck diameter 510 wm
1.9.7 Table size 1 4500 -x 3000 mm 1
{D%0D) " 11 2500 x 1500 mmn
Vertical moving: 2500°mm -
Horizontal moving 900 mm
Lifting height 1500 mm
Rotation table 360°
Range of spindle speed 5.8 to 155 rpm
1,10 UNIVERSAL MILLING MACHINE
1.10.1 | Table size 1800 x 560 mm 1
1.10.2 | Working surface of table 320 x 1325 mm 1
(D114D)| Max., travel of table
- Vertical travel 380 mm
- Horizontal travel 230 mm
- Crogs ttravel. 635 pm
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NO. TYPE OF MACHINE QUANTTTY
1.10.3 Table size ' ' © 1325 % 325 mm 1
{D119F) | Vertical table movement 530 mm
' Horizontal table movement 510 mm

Table rotation : 18Q°
Range of hob spindle speed 30 to 1500 rpm
1.11 PLANING HACHINE
1.11.1 Heavy duty double column planing machine 1
Table size 4000 x 2000 mm
. 1.12 HE&VY DUTY HYDRAULIC HACKSAW MACHINE
1.12.1 Max. cutting diameter : © 280 mmg 1
1.12.3 | Max. stroke 350 mm 1
{B29E) -
1.14 UNIVERSAL. TCOL & CUTTER GRINRING
S1.14.1 ] Swing 265 mm 1
Pistance between workhead 910 mm
and tailstock .
Table size 180 x 1320 mm
1.14.3 - 1
(-
1.15 SEMIAUTOMATIC GRINDER FOR SHARPENING TWIST DRILL &
CORE DRILL :
1.15.1 Range drille diameter 10 - 100 mm 1
‘ Peint angle 801/4~1701/4
1.15.2 - 1
(-)
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NO. TYPE OF MACHINE = * | quanTITY
1.16 AUTOMATIC SHARPENING FOR METAL CUTTING CIRCULAR SAWS
1.16.2 - o . 1
C-) S ) o
1.17 PEDESTAL GRINDING MACHINE (DOUBLE GRINDING WHEELS)
1.17.1 Pedestal grinding machine 2
Wheel size . 150 x 25 x 51 m
1.17.2 Pedestal grinding machine . R 30
Wheel size 300 x 40 x 76 wm
1.17.3 Pedestal grinding machine ' 1
Wheel size 500 x 60 x 127mm
1.18 HEAVY DUTY GEAR HOBBING MACHINE
'1.18.1 | Max. module 22/30 mm,. 500 - 800 mm 1
max. workplece dia. : :
with grinding machine
1.18.2 | Table size ' 730 mm i
{D53F) Range of hob spindle speed 22 to 140 rpm
Modul 0,35 to4.48
1.19 HEAVY: DUTY HYDRAULIC PRESS MACHINE . 1
1.19.2 Power 500 Toms
Table area 1500 x 2000 mm
Stroke 500 min
Daylight 1200 mm
1.22 HORIZONTAL PROFILE STRAIGHTENING MACHINE ; ‘ -1
Force 200 tons
Throat depth : ) . 235 mm ..
Stroke ' 750 mm
Daylight 600 mm

Table block size 450 x 1,700 mm
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Hax. hole diameter

NO, - TYPE OF MACHINE QUANTITY
1.26 _ MECRANICAL PLATE BEND ROLLING MACHINE
1,26.2 Max. plate thickness bending capacity 17 mi 1
Max. plate:width 2000 tm
Min. bending dlameter - 550 mm
1.26.8 Length of roll 3680 mm 1
(K250} Roll diameter 380 mm
Plate size 3/4 inch
1.27 HEAVY DUTY HYDRAULIC PIPE BENDING MACHINE 1
Max. bending capacity of pipe 4 inch §
1.29 MECHANTCAL PLATE SHEARING MACHINE
1.29.4 Max. thickness of plate 15 mm 1
{K57Z) Max, width of plate 1640 om
1.29,5 | Max. width of plate _ 2000 ‘mm 1
(Cc37) Max. thickness of plate 20 mm
1.30 MECHANIGAL UNIVERSAL STEEL WORKING MACHINE 1
Flat shear max. 250 x 22 mm
Bar stock shear 65 mmg
Square gtock shear 55 mm
Punch max. 38 1n thickness 27 wmn
Notching 16 mm
1.31 | HAND NIBBLINGMACHINE 1
Max. nibbling capacity 8 mm
Smallest radius 300 mm
11.32 PUNCHING MACHINE 1
1.32.3 Max. thickness of plate 10 mm
(C19) 19 wm
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TYPE OF MACHINE

NO. QUANTITY
1.33 - HANDY HEAVY PNEUHATIC RIVETING HAMMER 2
Max, rivet diameter o _
Steel construction up. to 37 mm_
Boiler construction up to 33 mm
1.38 PIPE BEVELLING/EDGING MACHINE
1,38,2 Portable handy electric bevelling 1
machine
Max. material thickneds 32 mm
1.39 AIR COMPRESSOR
1.39.1 Mobile air compressor with diesel power 1
Max. pressure 10 bar
Capacity 20 m3/min
1.39.2 Static alr compressox 1
Max. pressute 2.8 bar
Capacity 15 m?/min
1.39.9 Max. pressure 8.7 kglom? 1
(r3s5c) .
1.39.10 | Max. pressure 8.7 kg/cm? 1
(R36C) '
1.39.11 | Max. pressure 7 atm 1
(R37C) Capacity 8 m3/min
1.39.12 | Max. pressure 1
(R38C)
1.42 CUTTING TOOLS 1
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No. |- TYPE OF MACHINE - QUANTITY
1.43 SURFACE PLATE FOR MARKING . o 1
Dimension - . 4000 x 6000 mm

x 400 wmm
Max. load : 10 tons
1.46 AUTOMATIC GAS CUTTIING HACHINE (CIRCULAR) 1
Max. cutting thickness 150 mm
Circle cutting range diameter © 60 ~ 2000 mm
Cutting speed range 80 - 1000 mm/min.
1.47 PORTABLE FLAME CUTTING MACHINE A R
‘Cutting capacity 150 min
1.48 PIPEEND BEVELLING FLAME CUTTING MACHINE . | 1
Effective pipe diameter 150 ~ 1000 mm
Pipe thickness 5 ~ 50 mm
1.49 HMANUAL FLAME CUTTING 9
Max. cutting machine 150 mm 3; For site
1.50 SEMIAUTOMATIC CAS METAL ARC WELDING MACHINE
1.50.1 Max. welding current 600 Amp 3
Max. wire diameter 1.6 mm
1.50.2 - _ 3
=)
1.50.3 Inner shield arc welding _ 6
«(-)
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NO. TYPE OF MACHINE QUANTITY
1,52 AUTOMATIC SUBMERGED ARC .WELDING MACHINE -
1.52.1 1500 Amp, max. wire diameter 6m 2
1.52.2 - 4
(-2 :
1.53 AC ARG WELDING MACHINE
1.53.1 Max. welding current 500 Amp. ' 10
: Duty cycle 60% at 500 Amp.
AC

1.53.2 | Max. welding current 300 ~ 500 Amp.. 15
=) 3
1.54 DC ARC WELDING MACHINE
1.54.1 Max. welding current 500 Amp. 6

Duty cycle | ' 60% at 450 Amp.

' e

1.54.2 | Hax. welding current 300 - 500 Amp. 12
(-
1.55 DC MOTOR GENERATOR WELDING MACHINE

Max. welding current 600 Amp. 3

Duty cycle 60% at 600 Amp.
1.56 DC DIESEL GENERATOR WELDING MACHINE 3; for gmite
1.56.1 Max, welding current 600 Amp.

Duty cycle 60% at 600 Amp.
1.57 T.I.G. WELDING MACHINE
1.57.2 Max. welding current 500 Amp. 7
(-
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NO.

. TYPE OF MACHINE

QUANTLTY
1.59 DIESEl, GENERATOR 1
‘Continuous output - 250 KVA
3 phase alterunating current 380/220 Volt,
{AC) 50 Hz
1.60 CARBON ARC ATIR GOUGING MACHINE 1
Rated current DC 600 Amp.
Duty cycle - 100%
Usable carbon diameter 5 - 11 mn .
1.61 WELDING POSITIONER
1.61.2 Rotated and tllting table 2
Table size diameter 500 mi
Max. load on ‘table in horizontal 500 kg
position
1.64 SHAPING MACHINE
1.64,2 Working surface of table 500 x 320 wm 1
(095) .Hax.-tr&vel;ofutéble ‘
~ Vertical travel 210 mm
~ Horizontal travel 350 mm
Max. stroke 260 mm
1.64.3 Worklng surface of table 340 x 500 wmm 3
(D1175} | Max. stroke of arm 450 mm
(D116S) | Max, travel of table
(D1158) - Vertical travel 335-mm
- Horizontal travel 560 mm
1.64.4 | Max. stroke 10,000 mm 1
{C36) Stroke/mnt 300 mm
: Table size 10,460 x 430 x 325
. mm
1.65 bROFILE CUTTING MACHINE 1
1.65.2 Max. profile 1206 x 10 mm
(C39) :
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NO. TYPE OF MACHINE QUANTITY
1.65.,3 Max. round bar PRI 62"". 1
(N2) ’ F1M . gan

-

1.67 WATER PUMP 1
(-
1.68 PLATE STRATGHTENING 1
(K48Y)

Max. of wide’ 2060 mm

Roll diameter 280, mm
1.69 COHBINED PUNCH & SHEARING 1
(K241)

Max, thickness of plate 7/8 inch

Max. hole diameter - 1lineh

Width 1640 mm

Length 3000 mm

Max. profile 100 x 100 = 12mm
1.70. PNEUMATIC: HA_MMER
1.70.1 | capacity of hammer 150 kg 1
(K80P) ‘ '
1.70.2 Capacity of hammer 150 kg 1
(K81)
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2. ASSEMBLY EQUIPME“TS & MATERIAL.HANDLING

QUANTITY

NO. TYPE OF MACHINE
2.1 BAY TRANSFER CAR
2.1.1% Capacity 10 tons 2
2.1.2 Capacity 20 tons 2
2.6 HOIST
2.6.1 Hoist 1l tonx 6m 2
2.6.2 Holst: 2 tonx 6m 2
2.25 MANUAL SCREW JACK 2
Lifting capacity 10 tons
Stroke 150 mm 150 mm
Collapsed hedght 280 tm
2.26 HAND PUMP HYDRAULIC JACK 10 TONS 1
Stroke _ 150 mm
Closed height - 330 mm
2.27 HAND PUMP HYDRAULIC JACK 35 TONS 1
Stroke 300 wm
Cloged height 545 wm
z2.28 HAND PUMP HYDRAULIC JACK 100 TONS 1
Stroke 300 mm
Closed helpht 598 mm
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NO. TYPE OF MACHINE QUANTITY

2,36 CHAIN BLOCR PULLEY 1

Max. load and 1lifting capaclty- 5 tons and
3000 mm

2.37 CHATN BLOCK PULLEY 1
Hax. load and lifting 10 tons aﬁd
capacity 3400 wm

2,38 CHAIN BLOCK PULLEY 1
Hax. load and iifting capacilty 25 tons and

. 3500 mm.

2,39 PAIR OF DRUM ROTATOR WITH DRIVE MOTOR AND IDLER
ROTATOR '

2.39.2 | Max. load _ ' 10 tons. 1
Adjustable rotating speed C ;
Drum diameter 1000 - 5000 nm

2.42 HEAVY DUTY PORTABLE ANGLE GRINDER 5
Wheel diameter . 175-mm'
Drive motor Approx. 1.5 kW

2.43 HEAVY DUTY VERTICAL SANDER 2
Wheel sander 175 mme
Drive motor 1.5 kW

2,44 POWER CABLE PULLERS 2
Max. pulling power . 2 tons

With drive motor
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NO.

TYPE OF MACHINE

Max. cable dilameter to be cut 2"

QUANTITY
2,45 HAND WINCH (TOTALLY ENCLOSED TYPE) 2
Capacity 1000 kg -
Length 50 m
2,46 CABLE FISH~ TAPE BLOWER VACUUM 2
Tube in &iameter bo ve vacuum 19 —.31 mm
2,47 CABLE SHEAVE & ROLLER SEVERAL TYPE 2
Max., pbwer of .pulley . 1 ton '
Range diameter of cable to be 2 - 15 mm
pulled
2.63 COMPLETE SET CABLE GRIPS (WIRE & CABLE CRIMPING TOOL). 2
Max. safety load 1000 kg
Range of strip copper wire cable 5 - 150 mm
2,49 COMPACT HYDRAULIC CABLE BENDER 2
Bend capacity 250 up to
. : 1000 McH
2.50 MANUAL TACHET CABLE BENDER 2
‘Universal bending shoe fitse 500 MCM
.all cable size
2.51 ' MANUAL, HYDRAULIC CABLE CUTIER 2
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NO. TYPE OF MACHINE _ QUANTITY
2.52 CABLE STRIPPER 2
Range capacity of cable stripper 6 up to 20 AMG -
2,53 _CABLE STRIPPER 2
Range capacity of cable stripper 4 AWG up to
) . 1000 MCM
2,54 PORTABLE HYDRAULIC CABLE CUTTER _ 2
Max. cable diaméter'to be cut 100 mm
2.55 CABLE LUG PRESSURE (CRIMPER MANUAL) 2
‘Range capacity 1.25 -8 mm
2,56 CABLE LUG PRESSURE {CRIMPER HANUALS S 2
Raﬁge capacity 5.5 - 14 mm
2.57 "CABLE LUG PRESSURE (CRIMER HYDRAULLC) 2
Range capacitj 14 - 150 mm
Power 10 tons
2.58 PRECISION CURRENT TRANSFORMER 1
Primary nating 10/15/30/50/100
250/300/500/750
/1o00a - :
2.59 PRECISION AMPERE METER {AMMETER) 1
Range 100/200/500/
1000MA

4-5-96



18/20

Suitable for high pressuré deaign for heavy viscosity
of paint

NO. TYPE OF MACHINE QUANTITY
2,60 PRECISION AMMETER (LINE CURRENT TESTER) 1
Full scale valve : : 15/30/75/150
/300 A
2,61 PRECISION VOLT METER 1
Range 3Q/75/150/300 V
2,62 INSULATION TESTER 1
2,63 AIR-TLESS PAINTING SPRAYING UNIT COMPLETE MOBILE TYPE 1
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3. QUALITY ASSURANCE & TESTING UNIT

NO, o .TYPE OF MACHRINE - . QUANTITY

3.7 ELECTRO MAGNETIC PAINT THICKNESS TESTER . 1

Complete with recommended standard accessories.
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4. AUXILIARY UNIT
NO. TYPE OF MACHINE QUANTITY

4.3 SAND BLASTING MACHINE 1

Moveabl type

Tank content 140 litera

Working pressure 8 bar
4.5 WELDING ELECTRODE OVEN
4.5,1 Dimension 2000 x 2000 x 1

1000 wmm
500 kg

Adjustable temperature, range Max.  100°C
4.5.2 Capacity 100 kg 1; for site
4.6 SUBMERGEDR ARC FLUX DRYING OVEN 2

1; for site

4.10 SPECIAL EQUIPMENT/JIGS & FIXTURES 1
4,11 MEASURING DEVICES 1
4,12 ELECTRIC FURNACE i
(~)
4.13 VERTICAL ROTARY SHRINK FITTED OVEHW 1
(B19B) .

Max. work plece diameter 1500 mm
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4.6 B, B. 1. WAHANA Sub Unit

4.6.1 Technological Diagnosis

. Technological diagnosis was conducted to Wahana Sub Unit of P.T, BOMA,
BISMA, INDRA through July and August, 1984. This Chaptén deseribes results of the
diagnosis on technical problems and counter-measures to be planned.

(1) Overview and brief summary of sub-unit =

1)

2)

"DE BROMO" N.V. founded in 1963, "DE NDUSTRIE" N.V, founded in
1878 dnd "DE VULKAAN"-C.V, founded in 1918 merged into P.T.
B.B.I. The company has been supplying spare parts to sugar plants,
At present, the company fabricates  diesel engines and small
agricultural tools among others under licenses of KHD and SHW.

Produets currently manufactured by Wahana Sub. Unit are assemblage
of wagon earriages for sugar plants under license of RAMAFER of
France, and water gates.

{2) . Present produetion

'1)

: 2)

Quantity of annual production of Wahana sub-unit

Assenﬁblage of wagon carriage -~ - 3,960 T/Y

Water gates 180 T/Y
TOTAL _ L 4,140 T/Y

Surveys on the. spot didn't reveal any clear relationship with the

" target industries (ecement, sugar, fertilizer, paper/pulp and palm oil).

Investigations were made to find if there are any among the products
of Indra unit that could be transferred to Wahana sub-unit. A product
mix was created for Wahana sub-unit with corresponding relationships

made to the target industries.
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(3) Production facilities and technology

1)

.2)

3)

Present production facilities

@ Present fabrication works of ‘wagon carringes and water gates
are continued as existing faeilities eondition. :

(2) The building for wagon carriages assembly is 1,864 m2 in
dimension-with 4 bay and building for water gatés. Fabrication
works is 300 m2 with 1 bay.

Production technology

@ ‘Codes and standards the Sub~unit:has ever experienced.
JIS, -ASME, API and Indonesian Standards.

@ Experienced material.
Carbon steel.

@ Survey ‘was made to find out production period normally required
after placement of order on.ex-work :-basgis: - But no detailed

records were available.

@ Summation of produection costs, detailed table for works for
large-size orders and slips for construction works are available,

- Recommendation based on survey

@ Present productioh facilities and buildings for wagon carriages is
not improved. But, the building for water gates manufacturing is

removed out.

@ When produets of higher quality are to be manufactured, present
level of productioh'teehnqlogy must be improved,
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(4) Management and personnels
The Wahana unit when completed, will bedome an independent unit {rom
Indra unit, but at present it is only a site with small factory, The existing Wahana sub-
unit is under eontrol of Indra unit, Its control organization is the same as of the Indra unit
which is deseribed in the item on Indra unit 4.5.1 (4).
1) Management system and personnels
Refer to 4.5.1 (4) 1).
2) Production control system
Refer to 4.5.1 (4) 2).
3) Quality control system and inspection'
Refer to 4.5.1 (4) 3).
4) Maintenance system
It is recommended to establish the Maintenance' Secti'on" in Wahana
unit as is the case with the Indra unit, It is all the more necessary,
particularly because lots of new machinery are to be purchased and
data are to be collected extensively.

(5) Layout, buildingé and transportation facilities

Omitted. Refer to 4-6-3 "Basie Plan and Overview for Renovation" for
“the new factory.

(6) Utility

Omitted, Refer to 4-6-3 "Basic Plan and Overview for renovation" for the
new factory,
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4.6.2 Technological Assumptions

This ehapter deseribes assumptions for achieving the renovation plan.

(1) .Plant location

1)

2)

3)

Renovation plan for Wahana Sub-unit of PT. B.BJI. shall be
implemented by moving the Fabrieation Department to the Wahana
unit and making new product mix and increasing outputs in the new

plant.

It is a prerequisite for the Wahan_a‘project that the plant premises are
adequately spacious for a plant, soil structure of the land is stable
and that costs for land preparation don't contribute to the additional

costs to the plant management.

Though it was found as a result of the investigation that the land is
not altogether inferior for a plant, still soil:exchange arid build-up of
land by 0.7 m are necessary to prevent flood of waters in rainy

season.

(2) Selection criterin for production facilities

The major items to be produced at the Wahana __u_nit_ai*_e process equipment

for fertilizer plant and pulp/paper plant as ‘well as- the kinds of e’quipment which have been
produced. Therefore, the production facilities are selected according to the criteria and

guidelines stated below.

1)

2}

The facilities.are-at such technical Jevel which can be handled by the
factory's current employees at their improved technical skills and
provide adequate machining accuracy and capabilities. The faeilities

are planned with JIS.
Because repeated and/or mass produced produyets .are not covered in

this renovation plan, manufacturing facilities. do not have higher
numerically eontrolles systems such as CAD/CAM machines.
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