3) Auxiliary facilities such as pickling, stress relieving and painting
facilities shall be installed, but not planting facilities. Works for
plating shall be commissioned to outside makers,

4) Inspection ‘equipm'ent such as non-destructive examiners shall be
installed, and people shall be let known the _cbnc_ept of quality
‘assurance thoroughly.

(3) Transportation limit
1) Transportation of products
@ The neavest port from the Unit is Tanjung Perak approximately
60 km away, -If the height of the produets exceeds 2.4 m, the

distance will be 115 km because a bypass must be seleeted, .

@_ Weight limitation for the road up to the port of Tanjun Perak is
regulated as low as 12 tons by Police of Surabaya. .

@ Such being the current case, it_wou_ld be necessary to try to have
laws revised and roads and bridges properly maintained so that at
least 30 tons of cargo can be carried,

.. 4.6.3  Basic Plan and Overview for Renovation

Based on the results of investigations and. diagnosis as described in. the

preceding é'hapters, basic plan for renovation was made as follows:

@ New production scheme for the products suitable for Wahana Sub~unit was
prepared based on the 4th 5-year plan of the Indonesian government,
marketing survey made by the study team and the investigations made for
the Wahana sub-unit.

(2) According to the production scheme thus prepared, a scheme for new

facilities was prepared.
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(3) Comparison was made between the current and new facilities, a factory
layout was made and problems, if any, with respect to produets

transportation were reviewed,

Costs and processes’ were reviewed as to the factory construction and
machinery installation. '

@ Reviews were made as to managerial organization and production
. technology after the new factory will be eompleted. '

Overview of the basic plan: Wahsna 'unit, after separation from the plate work
department of Indra unit, will base itself on the businesses of steel structures, plate works
and site construetion works. The product mix for the new factory shall be equipment
mainly for fértilizer and pulp/paper plants, equipment for processing and produets that
have been familiar with the factory. '

“ Capacity for the newly installed facilities shall be sueh that shall allow for the
production of more than 12,500 tons per year, that is, more than the current figure of
4,140 tons. The target of the start of new facilities shall be in October 1988,

On the other hand, reviews were also made as- to training programs and
sechedules necessary for and in preparation of enlightenment and inerease 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
erection and smooth start-up operation of the new factory. Studies were also made as to

the administrative organization and personnel line-up of the Unit.
(1) Produection schedule by factory and by product
1) Product mix for Wahana unit -

@ Produet mix for the Unit on whieh the capﬁcity design for the
facilities is based shall consist of the following three items:
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1) Equipment for fértilizer plants, as agreed in "Scope of work.
for the feasibili'ty study on the development of plant
processing equipment industries® jointly prepared by the
Japan International Cooperation Agency and Directorate
General of and Basie Metal and Machinery Industries of
Ministry of Indonesia dated May 18, 1984,

i) Equipment for pulp/paper plants as agreed in above-
mentioned "Scope of Work"

iil) Products that have been manufactured by Indra Unit of
P.T. B.B.l inclose association with other loeal industries
and production’ for which will be continued in the future

~(hereinafter to be called "BASIC: LOAD").

@ It is important for the Unit to be able to improve technological
level, and hence quality-of the products an_d prépare for increase
in production quantity, by adopting not only the techniques
eur'-_ren'tly ‘made use of in the: Fabrication Department of Indra
unit but also new techniques in the line of the existing ones.
Judging_ from the classification by produet, it is properly
recommended - that Wahana unit should concentrate mainly on

- gteel structureéiand plate works. -

@ Accordingly Product mix for Wahana unit as shown in Table 3-1
- shall be classified into 8 items for' in-house production and 3
items for erection site construction’ (hereinafter to be ecalled
"site work(s)" for the sake of convemence) Classification by
product thus made, type, the number and the location of the
equipment required were deeided upon.

2) Plan for the production scale of Wahana unit
@ Market research was made as to the products of Wahana unit,
that is, equipment for fertilizer plants and pulp/paper plants and

- besi¢ load. Based on this research, production scale per years
1989 to 1993. Then, reviews were made as to what portion of

4-6-7



_the equipment thus required canbe supplied from domestic sources
in Indonesia.

@ Then, for the equipment- to be supplied from domestic sources
for the two fields rne_nti'o_ned;. a. figure of percentage was set as
‘which Wahana unit would be able to supply. The obtained figures
were broken dbwn into aﬁd sﬂlocéted' to steel structures and
plate works.

@ Another investigétion into the records of past factory production

. was made as to the category of the basie load, and as deseribed

in the 'pre_eeding clause @, breakdown and allocation was made

. to. each of he product mix, that is, steel struetures and plate

. works for the produets possible manufactured by the Unit in the
future, ' ' '

~(4) Amount of erection site processing and installation for the plant
. equipment and basie load were_set_ up, and based on this scheme,
. the number of the machine tools and the size of the working

. force was estimated.

(5) The :results. obtained for the clauses @ through (4) were
classified and alloeated to each of the three categories, that is;
‘steel structures, plate works and site works. The resultant
summation is _shown-_in,gTable_-S-l. - With reference to these
- figures thus obtained, design capacity for the factory is set at
12,500 T/Y. - |

(2) Scheme for workload and facilities required -
As deseribed in the preceding elauses (1) - (5), production capacity for
Wahana unit was set at 12,500 T/Y based on the demand forecast for the years 1988 to

1993, Demand forecast was made with the fbll(_)wing assumptions: -

1). Domestie production rate in Indonesia for-equipment for fertilizer
plants is 65%. Share of BA-BI-BO among this is 75%.
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2) - :Domestic production rate in Indonesia for equipment for pulp/paper
_plants is 42%. Share of BA-BI-BO among this is 75%.

3)  Share of BA-BI-BO for the basie load is 100%.

The results thus obtained for the Unit from the demand forecast led to
the figfure of 10,675 T/Y, which accounted for 85% of the design capacity for the new -
factory, Because of the strong request from the Unit, design eapacity of 12,500 T/Y was
decided upon,

1} Reviews on the availability of existing facilities

- Based on the afore-mentioned product mix and the production
sehedule, machinery. and equipment presently under the control of
Indra unit were checked if any of these can be available, Selection
criteria for availability Was as follows:

Items checked

Loading %, tolerance, workability, maintenance and moderniza-
tion, '

@ Classification was made according {o the following classification
- standard::

~:ClassI. ': Can produce to the required condition without

further improvement to the existing condition,

ClassIl : Could possibly produce to the required condition

" with some rebuild/modernization.

Class Il : Cannot produce to the required condition with any
other rebuild/modernization.

@ Those machinery and equipment that were found available are
 used as a part of the capacity. However, those machinery and
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equipment that were considered not neces'sary in. terms of
capacity and/or function are not included, though found to be
available,
2) Reviews on new faeilities
The dominant faetors for the design capacity of faetory produetion
were product mix and its production schedule. On the other hand,.
facilities required were selected according to the fbllowing eriteria:

@ Items given below were set up for each:of the produet mix:

i} Standard type, weight, material and details of working
(determination of the product model),

ii) Standard operation, processes —and operation time
{establishment of time required for produect), and

iii) Estimated level of technology 5 years ahead.
(2) Standards were established for the following items:

i} Number of personnels required for main works and number

of production hours reguired for them,
i) Type and number of equipment required,
(3) Availability of the old facilities.

@ For the determination of the above, our past experiences were

made use of.
(3} Improvements and new additions to the present unit

It was found upon-investigation that IND_RA_ Unit is considerably small-

sized and in short of required facilities to materialize the newly established product mix
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and ‘achieve -the "production schedule, = Acecordingly, it has been determined, upon
consultations with the B.B.I Headquarter and INDRA Unit, that new plant should be set up

in Wahana Sub Unit,

- This clause describes the plant layout mainly for the produetion of plate

works and steel structures. It also describes equipment to be moved {rom INDRA Unit.

1) Basic plan for f&ctory layout

Plant premises: 72,000 m?
Size of materials yard: - 1,000 m2

' Size of buildings: 23,736 m2

Layout: Refer to the attached figure 3-1
Production per year: 12,500 T/Y

Facilities and the number of equipment pequired to achieve the

production target was determined in the clause 4-8-3-(2)-2). Based

on

the data, layout of the factory was made according to the

following procedures:

(1)

(2)

(3)
Y

(5)

Securement of area required for the works,

Determination of- adequate location for the equipment and the

product flow.
Determination of the types of buildings.
Allowances for the materials yard and passages for delivery,

‘Minimization of material handlings.

2) Facilities for producﬁon and inspection

€)) Facilities for production

Reviews were made for the following 6 items for the procedures

4-6-11



of ‘preparation- machining, . forming, .weldihg.:and assembly which
‘will :be the main processes of -the f'act'ory aperations. In this,
Specificatibns for the qqu_ipment' were made according. to. the. -
types and number of the equipmenf as determined in the clause
4.6.3 (2) 2) and products flow as determined n the clause 4.6.3
(3)-1)-2.

i) Facilities ‘and auxiliary equipment for. preparation

machining
ii) Faeilities for machining
ii) ‘Fadilitieé for forming .
iv) Tacilities for welding
'.v) S'l‘oolé-for assembling
vi) Overhead traveling cranes

‘Note: -~ Existing. faeilities presently under the control of INDRA
Unit, if available, are included in the items i) through v).

Facilities for inspection

Inspections have vital role in the funetions of quality assurance.
It is recommended that the facilities for: inspection be installed

for the items currently commissioned to the outside institutions.

The facilities shall consist of the following:
i) Equipment for non-destructive inspections for welded
parts, - e .
i) Equipment for the tests of materials.

iii} Equipment for measurement.
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3) Basic plan for auxiliary facilities .

Several kinds of auxiliary facilities are needed according to the

cliaéacteristics of the products. Reviews were made as to Wahana

unit for the following four items, These facilities were designed to

the capaeity according to each product they are to be involved with,

@ Facilities for heat treatment Plate Works

(2) Facilities for shot blast Plate works, steel structures
@ Facilities for pickling Plate works
@- Facilities for painting- Plate works and steel structures

4) Basic plan for utilities

(1) Following facilities shall be installed in connection with

electricity:

i)
ii)
iii)
iv)

v)

i)
- yii)

viii)

Transformers.for power supply shall be newly installed.
Telephone facilities (60 telephone sets)
Paging facility -~ -

.Broadeast facilities .

" Inside 'a_nd outside lighting

Fire alarms (only in the office) _ _
Generator for emergency use (for emergeney lighting only)
Air-conditioning facilities for the office

(2) Following pipelines shall be installed for the machining and

auxiliry facilities:

i)

- i}
iii}
iv)
v}
vi)
vii)

Propane gas’

:Oxygen

Acetylene
Argon

COq

Air

Industrial water
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{4) Pian for plant erection and installation

viii) Drinking water - (eity water). . No facilities for drinking
water producing shall be installed.

(38) Sewage and waste water treatment.

i) Facilities for sewage treatment are included.
i) Neutralizing facilities for piekling are included.

1

The plant shall be set up is Wahana Sub Unit located in Pasuruan about
60 km apart from the city of Surabaya. Reviews were made for the following items:

1)

2)

3)

Land preparation

Ground preparation is the key factor for a smooth progress of the
plant erection and subsequent operation according to the presecribed

schedule.

(1) Of the plant premises of 72,000 m2, area of 46,626 m2 shall be

subjeeted to ground preparation works.

@ Surface soil shall be removed by the depth of 30 em and sands
.- shall be put there by the same depth, over which earth shall be
1aid by the depth of 70 em, :

Foundation and piling
After the ground preparation is finished, PC piles shall be driven by a
driving method. Shape of the piles shall be 35 em in diameter and 10

to 15 m in length.  These shall be used for the pillars and foundation

for rﬁachinery.
Buildings

The main building shall be of the steel structure. X-ray room, stress
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relief furnace, heating furnsce and sewage treatment facilities shall
be of concrete structure. '

Plan for installation of equipment

@ First, construction works for laying cables for electrical wirings
shall 'be performed according to the erection schedule of the
.buildings. Next, oirerhead:traveling cranes shall be installed and
connected to power supply according to the roof construction
schedule. |

@ Installation of equipment - shall be effected with minimum
pro'c'eése's by elassifying the equipment into large-sized, medium-
sized and small-sized categories. Terms for acéeptance shall be
at the point where a test run is successfully done after the
-installation,

@ As shown in the attached Table 3-2, installation for all '

- equipment shall be finished by Oectober in 1988. This "target

would be greatly affected by the progress in land préparation,
eivil constructions and building construction works.

Dis;patch of supérvisors

@ Dispatch of supervisors or employment of supervisors in Indonesia
shall be considered for the following items:

i) Civil constructions ineluding land preparation
© ii) --Building constructions
i) Inst_allations'of equipment -
- iv) Electrical wirings:

v)  Piping works inside the buildings:
Duties of the supervisors shall come to an end when the

construetion works are finished. 1t is a normal practice for the
“suppliers of eritical equipment to send their own supervisors at
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the occasion of the' test run. _For the ecjuipment of lesser
importance, however, the: suppliers.are usually requested only to
submit instruetion manuals in English,

4.6.4 Renovation Promotion Plan

This chapter describes the hardware section of the renovation program, that
is, comparatively detailed data of the promotion 'plan, in accordance with the basic

program dealt with in the foregoing chapters.
(1) Outline and design conditions of renovation
1) Outline of renovation at Wahana unit

The renovation at Wahsna unit is so designed as to allow as annual
production of 12,500 tons, which is centered to plate work and steel
structures as shown in attached Table 3-1, Forecast of Product mix.

The -Shop is removed from. .the present location of indra Unit to

- Wahana.

Produect quality is so reviewed to be improved in excess of the present
quality and to allow manufacturing produets with higher quality than
the present quality of the produects. '

2) TFactory design conditions

The design- conditions are decided on the basis of the produet mix,
considering the weights, sizes, quantities and production processes of
the prodiicts and reflecting the shop areas, the heights and widths of
the buildings and thelifting 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.
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@ -'Setting of the lifting capacities of overhead traveling eranes

The lifting capacities of the overhead traveling cranes are set on
the basis of the product model. (Refer to Fig, 3-1.)

@ Setting of the heights of overhead traveling cranes
The overhead tréveliﬁg erane Eail heights are set on the bs{sis of
the product model, considering the effective lifting heights of
the overhead traveling cranes.

Sétting of the specifications of major production facilities

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

@ Caleulation of production time

The production time per operation unit is calculated, extracting

the typical produets of each plant from the produet mix.

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

@ Caleculation of factory area
i} Work floor area of fixed facilities
The floor area of fixed facilities after taking the scope of

‘work into eonsideration was integrated by the number of

facilities computed in the preceding (6).
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3)

ii) Required size of assembly area -

The required size of assembly area was computed based on
the p'I'Oduct.ion time computed in previous @by addi.n'g the
manufacturing' pfoeess flow and original ‘unit which we
know through our experience. . The results are shown in
Table 4-2 "Necessary area of each shop".

Endurance of the floor

For large-sized product - The endurance of the bay shali be
10 t/m2, The endurance of other sizes of the bays shall be
5t/m2,

Effect of renovation

comparison has been made on the production per unit area and the
production per direct worker between those before and after
renovation -in order to. review the degree of improvement in
productivity. '

. The results.of the comparison are shown in folloWing table.

Before . . After

renovation renovation Ratio (b/a)
- {a) {b)
Production per unit area 1.34 .49 0.4
(ton/year/m2)
Production per direct 56.2 33.7 0.6
worker  (ton/year/man) | |

The table above indieates reduection in production. “This is because
the fabrieation equipment for fertilizer plants, and pulp and paper
plants includes pressure vessels and equipment made of speecial
matierial that . require  considerably higher  fabrication
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1)

~ techniques and wider work floor area and more direet worker to

produet weight,
Shop layout

In planning the shop: layout, Bays are classified aeccording to the kind
of produets in order to minimize the reverse flow and off-and-on
Bays phenomenon on the way of fabricating produets,

In addition, a eentralized production system is applied to parts
produetion, (As for detail, refer to Fig, 3-1.)

@ Bay A

A new distribution system starts with Bay A, After materials

are delivered in, all preparation works are concentrated to Bay
-~ A, which in turn distributes members to each Bay for further
 machining and fabrication.

“For this reason, Bay A is equipped with machines and devices for
marking, gas cutting, shearing, press forming, flanging, ete,

@. Bay B

Bay B serves as a speciel-purpose bay to manufacture the
products that require materials such as shape steei, steel plates,
pipes, ete. Therefore, Bay B is equipped with band saws, angle
'benders, pipe benders, and machine tools, bay B is provided with
the nozzle manufacture area, pre-fabrication piping area, steel
structure fabrication area. Nozzles and steel struetures
manufactured in Bay B are distributed to each Bay as required,

@ Bay C

Bay C mainly manufactures general plate works (such as
atmospherio vessels, ‘tanks, and containers) that do not require
radiographic examination, hydrostatic test and post weld heat
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' treatment. The plate works manufaetimed in Bay C are supplied
to other Bays as required,

Bay D

Bay D is a special-purpose bay that mainly manufactures the unit
eylinders for pbessure vessels,  small-size and light-weight
pressure vessels, and heat exehangers, For this purpose, Bay D is
spéeiflieally'provid_ed with an area for radiographic examination
and heat exchanger fabricating' equipment,  The unit eylinders
manufactured in Bay D are- subjected to radiographic
examination, and then supplied to Bay E for further assembling

if so seheduled,
Bay E

Bay .E is a special-purpose bay to manufacture head blocks and
largé—size, heavy pressure vessels. Thér'efore, Bay E is équipped
with large-size machine tools. The head blocks manufactured in
Bay E are supplied to other Bays as required, '

Surface treatments yard

Sandblasting, painting, and acid cleaning equipment are located
on the same line between the new shop buildings and the existing
wagon manufacture shop. The painting equipment is located at
the center of the line so as to minimize a distance of removal
between the processes, -that is, sandblasting to painting and acid
cleaning to paihting. The surface treatment yard is located at
the above location because this yard will function best when
located almost at the center considering the surface tf’eatmen_t

of wagon and the expansion project in the future.
Raw material storage yard

The raw material storage yard is located at the farthest east end
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. of the Shop premises considering the vicinity of Bay A and the
expected expansion of the premises.

5)  Machine/tool list and produet flow
@ Machine/tool list
List 4-1, New and usable existing machine tool list covers the
description of machines and tools including those diverted for re-
use.

@ Product flow

Fig, 4-1 shows the product.flow of typieal equipment among
those for fertilizer plants and, pulp and paper plants.

(2) Construetion cost

Attached Table 4-3, Summary of investment .cost shows the detailed
investments’ necessary for this renovation. Description of detailed demgn, supervising and
trammg fee.is shown in Table 4-6. However, the following. cost or expenditure are not
included in the investments; 1) the cost to use the existing organization during the term
of renovation and, 2) personal expenditure for trainees during the term of skill training.

(3) Implementation project system to promote renovation program
Where the promotlon of this. pro;ect is determined, the Shop is under
obhgat:on to perform the following items so as not to cause trouble in the course of the
promotion and to prevent problems.
1) .. Design of new Shop and determination of parts to purchase.
2) Cohtrol, supervision of eonstruction proeess such as land preparation,

civil engineering work, building eonstruction, machine installation,

ete.
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3

Preparation and implementation of personnel training program for
managers, engineers, and operators to-ensure smooth startup and

operation.

Attached Table 4~4 details the Implementation project system to promote

renovation program,

(4) Details of actual work

1)

2)

Work items

As shown in Table 3-2 Construetion schedule, the actual work is
classified as foltows; (1) Land preparation (2) Civil work (3) Building
construction (4) Purchase and erection  of machine & equipment,
electricity and instrument and',piping works (5) Arrangement of the
total project and detéiled design (6) Supervision of the all works
mentioned and (7) Training on the special equipment. '

Description of work

The items stated in .1) above may be otherwise subdivided into

- domestie portion work and Toreign portion work,

@ Domestie portion work covers the following main items.

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

- construetion equipment, ete, .

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

and insurance premium.
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(3) Supervision of the work and training plan

1) The supervisors will be sent for the following purposes, (See Table
3-2 and Table 4-6).

(1) Land preparation {2) Civil works (3) Building works (4) Ereetion of
.. maechine ‘& equipment (5} Erection of electricity & instrument (6)
Piping works and (7) Guidanece on operation of the major equipment.

2) Training plan

The: training will be condueted in relation to the following equipment
as the minimum equipment. The purpose of the training is that the
workers can master the operation of the equipment between the
erection of the equipment and start-up. -But it is recommendable
that the training should be conducted flexibly because there is a
plenty of time until jOctob'er,' 1988. (1) Boring & turning mill, (2)
CNC drilling (3) Borih_g & . milling {4) Planer (5) Press (8) Flanging
machine (7) Bending roll and (8) Furnace,

Training fee is shown in Table 4-6.

(6) Renovation promotion schedule table

The project promotion schedule table including the items explained in {4)
and (5) is shown in Table 3-2,

4.6.5 Produetion Control and Training

This chapter deseribes the basic items on software section necessary for

accomplishing the prdmotion plan stated in the foregoing chapters.
“The production control system, quality control system, training shown below

are the basic conditions to be satisfied in order to accomplish the purpose of the
“promotion plan,
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(1) Production control system

The technical diagnosis shown in 4.6.1 (4), 2) has proven'that the following

countermeasures should be taken.

1)

2).

3)

The production control system should be established to control
products so that they may be manufactured as planned. This system
should inelude cheeks for the progress schedule at each production
step and for the delivery date of parts to be purchased.

This system should also include such a sub-system that, if any delay
oecwrs in the progress schedule, a countermeasure (such as overtime

service} is taken in time.

A loading plan is a measure to prevent delay in the time of delivery;
the plan should be laid out to grasp work quantity for the Shop in
total or foi' ‘edgeh job. - This loading plan permits checking in earlier
stages a machine or work that may form a bottleneck of the process,

thus making it easy to take countermeasures without delay.

Fig. 5-1 shows the PDCA managirial cirele, '_Particular care should be
taken in emphasizing item C, Check or Follow-up, ‘and item A,
Action, both of which may be neglected in the course of production

control.

In the seeond, attention is drawn to production teehniques. Change in
the product mix causes the use of -thick gauge plates. .- This makes
important the techniques for forming, .'heat—treatmeht, and to seiect
welding methods, and welding materials and to prevent cracks during

welding.

Enhancement of production control and production techniques require

‘increase and training of staff. The training and instructions should be

given by supervisors sent by overseas manufacturers. Expenses for

the supervisor are stated in (9).
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(2) Quality control system .

As stated in 4.6.1 (4), 3) Indra Unit has not yet prepared a quality control
manual, Manﬁgers in Wahana. Unit should take cognizance of the importance of quality
control and hasten to prepare a quality control manual at their responsibility.

In the second, techmcal review proves that use of thick gauge plates

mvolves the followmg important countermeasures,

1} Countermeasures for inereased non-destruetive examination,
2) Countermeasures for preventing weld defects such as weld craeks,

- For increased non-destructive examination, inspeection serviee should be
performed in the shop in lieu of the present outside order, that is, qualified inspectors

should be increased and trained,

_ For prevention of weld defects, quality controllers are requied who must
be gaquainted with materials and fabrication to assure the quality of products before
shipment,

In addition, data on defective products and claims filed by customers are
very important information and should therefore be collected and assorted with particutar
care for the purpose of quality assurance.

Instructions for guality assurance engineers and necessary cost are as
stated in (9).

(3) Safety control system

The capacity of the overhead traveling crane in Wahana Uhit is increased
to 30 tons in excess of 25 tons in Indra Unit. The special piping in Shop is required owing
to the increase in flammable gas consumption, thereby requiring safety ¢ontrol with more
impo'rtance. Therefore, the safety control system must place emphasis on the following

pointé.
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1)

2)

The basis of safety is to put in order and keep ¢lean what is related
to production,

- First of- ail gll - persons ‘neluding workers should reahze the

importance of putting their work conditions in order,

Prevention of accidental injury or death requires training for erane
operators and slinging workers, and training instructions for
prevention of gas explosion.

(4} Maintenance -

The rnamtenance system shown below should be established on the basm of

maintenance techniques’ in Indra Unit and be exereised.

(5)

1)

2)

A maintenance system should be prepared to ensure that machines,
equipment, and “instruinents are subjeect to routine checks and
periodieal inspections by type. ' ' ' .

it is important for the maintenance manual to identify check items
and the period of checks and to spemfy a system ineluding repair of
failure,

Servicing and checking devices, 'toolé, and jigs results in improved
produet quality and enhanced efficiency. Workers should therefore

be trained and instrueted to perform routine checks with care,

After-sales service

In the light of sales business, after-sales service results in:

1)
2)

Order of repair and reform work.
Order of additional and new work.-

In the light of production techniques, after-sales service results in.
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1)

. 2)

‘Feedback to design and engineering departments.

Feedback to quality control and fabrication departments, .

The above feedbacks lead to improvement in technical capacity through

grasping problems in quality control and fabrication as well as to improvement in

engineering capacity. The business department should train sales engineers who have

product knowledge enough to be engaged in sales business including after-sales business.

(6) Engineering

Engineering is shifted from Indra .Unit to Wahana Unit provided with new

equipment. - At this point, the following items are proposed to-smoothly expand production

items.

through (6).

1)

2)

3)

4}

New techniques such as those for heat:exehangers and pressure

“vessels  should be strengthened through the technieal assistance

agreement with overseas enterprises having wide experience in this
field.

New techniques, ineluding 'produetioh techniques, should be

_introduced: even. for the products produced at present in order to

strengthen technical capacity. -

Design eapacity including production design should be enhanced to
develop less expensive and facilitated production methods.

Design engineers should be trained and given instructions to the extent

. that they can decide proper product quality and specify in drawings

the dimensional accuracy required for products.

The cost relevant to the above is stated in (9),

(7) Training

Capacity improvements for controllers and engineers are stated in (1)
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The training plan shown in Table 4-5 and Table 5-1 is recommended for
workers. 1t is urgently required to level up worker's skill in order to meet increase in

production and to have a perfect command of new equipment.

(8) Organization and personnel

Table 5-2 shows-the organization and personnel plan in Wahana Unit,

1)

2)

Organization

The orgaﬁizat_ion is based on 4.6.1. {(4), Technical diagnosis (for the
organization and personnel in Indra Unit) with the following 'point

emphasized.

(1) Wahana Unit should enjoy independence of Indra Unit in terms of

the scale of production and personnel, It should be established as
Wahana Unit, not as a sub-unit of Indra Unit. However, Wahana
Unit may aet as a branch of Indra Unit for business and

accounting,

@ The organization in Wahana Unit is simplified to a maximum,

considering too many departments and sections in Indra Unit.

Personnel
The personn'el plan is laid out as shown below,

@ The number of direct workers is - determined as shown in

46,3, 2)2)@)

(2) The number of indireet workers is determined from our

experience,

The number of persons in the general affair department is based

on assumption, -
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(9) Training cost

Fig, 5-2 shows the tr‘aining_cbst_ and period of the production control and
technique in item (1), (2) and (6), and of the machine works in 4.6.4 (5) 2). Training should
be tackled with complete preparation because they have great influence on the operation

of new Wahana Unit.
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Table 4-1  Product Model for P.T. B.B.I. Wahana Unit

PRODUCT SIZE

DESIGN

‘ THICK- _ S WEIGHT
TYPE OF PRODUCT NESS (1D x LENGTH PRESSU{{E MATERIAL (0 n )
{mm) WIDTH x LENGTH) (Imm} (kg/em?®) Lo onz.
, mm W O H L L
CONVEYORS 8-12 2,000 x 1,500 x 10,000 - - C.5 10
FERTILIZER PLANT - 25-50 4,000 ¢ x 30,000L 300 cs - 60
EQUIPMENT - : 8US
SUS CLAD
PULP & PAPER 6-18 '3,0004 x 5,000L 0-20 o2 6
PLANT o : _
EQUIPMENT 36-50 5,0004 x 15,0001 50 ‘C.8 60
HEAT 6-50 2,500¢ x 12,000 L 100 Cc.8 40
EXCHANGERS . SUS
SUS CLAD -
‘VESSELS 25-50 5,000¢ x 30,000L 100 - 60
TANKS 6-9 3,500¢ x 5,000H - - - -
PLATE WORKS 6-50 5,0004 x 5,000L,° - Q.8 -
_ . SUS
SUS CLAD
: W H - L : _
8-50 - C.8 .30

OTHERS

500 x 2,000 x 10,000

Note: The above table shows the major specifications of the products

selected per type of plant ‘equipment from__' the product mix to
determine the specifications of the production facilities. Therefore,
this table provides an effective guideline for the approximate

production capacities of the shops.
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Table 4-2 Necessary Area of Each Shop for P.T. B.B.L Wahana Unit

UNIT: m?2
' NO  SHOP NAME AREA
1 CUTTING PLAN ROOM S 360
2 PREPARATION AREA 1,220
3 ~ FORMING AREA 1,647
4 MACHINING AREA 1,788
5 ASSEMBLY AREA 14.169
(INCLUDED WELDING) _ ’

6 RADIO GRAPHIC 598
EXAMINATION ROOM

7 " SAND BLASTING PAINTING 1 008
AND ACID CLEANING ROOM S

8 RAW MATERIAL 1.000
STORAGE AREA '

9  TOOL ROOM 108
10 PARTS STORAGE AREA 360
11 - MAIN PASSAGE AND'OTHERS 3,976

Total 25,924
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Table 4-3 Summary of Investment Cost for P.T. B.B.l. Wahana Unit

ITEM

UNIT: 1,000,000 YEN

DOMESTIC

FOREIGN TOTAL

1. MACHINERY & EQUIPMENT 4,216.92 4,216.92
2. BELECTRICITY & INSTRUMENT 177.65 321.54  499.19
3. LAND PREPARATION | 43.12 136.54 179.66
4. OCEAN FREIGHT, INSURANCE 361.13 85. 64 446.77

& LOCAL HANDLING
5 INLAND TRANSPORTATION 81.12 81.12
6. CIVIL 213.08  1,181.85  1,394.93
7. ERECTION 15.83 300. 05 315. 88
8. 'BUILD"IN'G"(PLANT & OTHERS) 348.06 1,877.68 2,225.74
8. BUILDING (OFFICE) 18.32 98.82 117,14
10. OTHERS 396.43 7.39 403.82
11. ENGINEERING FEE 460.39 88.03. 548.42
12. CONSTRUCTION EXPENSES 261.48 261.48
13, PHYSICAL CONTINGENCIES 187,53 310.81 498.34

TOTAL 6,438.46  4,750.95  11,189.41

Note:

1. Training fee is not included in this table,
2. The physical contingeney of training fee is not included.
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PROJECT
MANAGER

Table 4-4  Implementation Project Systam for P.T. B.B.1. Wahana Unit

= TRAIRING OROVP

~  QENERAL _
ADVISOR OR(s) |
- TRCHNIGAL
. ADVISOR ORa(s)
-~ COORDINATOR
OR(s) _
- PROJECT GROUP — TOTALLY COORDINATING
. SCHEDULE
- LAND PREP. & CIVIL
. BUILDING
|- MACHINERY
L ELECTRICAL
- PIPING
| TRANSPORTATION
. ADMINISTRATION
l—— ENGINERHING — FACTORY PLANNING
GROUP o '
- LAND PREP, & CIVIL,
-~ BUILDING
i~ MACHINERY
— ELECTRICAL & IHST.
L. PIPING
|- FIBLD —— CONSTRUGTIOR
CONSTRUCTION
GROUP - SCHEDULE CONTROL
| MATERIAL CONTROL
- - TRANSPORTATION
—— CONTROL GROUP ~———T— SCHEDULE CONTROL

— COST -

— WORKERS TRAINING

— TEST RUNNING
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— LOCAL PABRICATION
—~ BEHGINEERS TRAINING

- INSPECTION
-1~ LAND PREPARATION
— CIVIL & ARCHITECTURE

- |~ CONSTRUGTION MACHINERY

. & CONSUMABLE

_ |~ EQUIPMENT -

L PIPIHG
- BLECTRICITY

- INSULATION PAINTING
& OTHERS

[~ UNLOADING
- TRANSPORT

~ CHECK

[— SHIPPING & INLAND TRANSPORTATION
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{1}  Plan a job. (Plan)

(2} Do the job as planned. (Do)

{3) - Check the job for result done. {Check)

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

Fig. 5-1 P.D.C.A Mansgerial Circle.
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P.T. BOMA BISMA INDRA: WAHANA UNIT

LIST 4-1 NEW AND USABLE EXIS’I‘ING'MACHIN.E/TOOL LIST

MACHINE TOOLS & WELDING MACHINES ++«+ e+ e+ P RETRES
ASSEMBLY EQUIPMENT & MATERIAL HANDLING ¢+ v+« v screececrsse
QUALITY ASSURANCE & TESTING UNIT »++v v e eesertrssssesncuenses

AUXILIARYUNIT -------------- !!tofl'lcvllo"'lui“ouo ''''' RN

{( ); shown usable existing machine Code No.

4-6~55
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1. MACHINE TOOLS & WELDING MACHINES
RO. TYPE OF MACHINE QUANTITY

1.1 HEAVY DUTY UHIVERSA.L 'LATHE MACHINE

1.1.1 Max., tufning diameter 290 mm 1
Distance between center 1000 mm For site

1.1.2 Max. turning diameter 350 mm 1
Distance between center 1500 mm

1.1.3 Max . turning diameter 450 mm 1
Distance between center 4000 mm

1.1.4 - Max. turning diameter 550 mm 1
Distance between center 4000 mm

1.1.5 Max. turning diameter 1100 mm 1
Distance between center 6000 mm

1.2 HEAVY DUTY FACING LATHE MACHINE

1.2.2 Max. turning diameter 5000 nm 1
Max. work size- 5,00¢ mmé x 10,000 mmL

1.3 VERTICAL BORING & TURNING MILL MACHINE

1.3.1 Max. turning diameter 1000 mm 1
Max. turning ‘helght 1000 mm

1.3.2 Max. turning diameter "1600 mm i
Max. turning height 1500 mm

1.3.3 Max. turning diameter 2350 mm 1
Max. turning helght 2550 wmm

1.3.4 Max., turning diameter 5000 mm 1
Max. turning height 2000 mm
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NO, IYPE OF MACHINE QUARTITY
1.3.7 Table size 4500 mn 1
(D95D) Length of arm 3000 mm

Range of table speed 0.34 - 8.4 rpm
]__.é HEAVY DUTY RADIAL DRILLING MACHINE
1.4.1 Max. drilling capacity o '35 mmd 4

: 2; For site

1.4.2 Hax. drilling capacity 50 wmd 3
1.4.3 Max. drilling capaeity _ 65. mmgd 2
1.4.4 Max. drilling capacity ' 80 mmg 2
1.5 VERTICAL DRILLING MACHINE PILLAR TYPE
1.5.1 Max. capa.city _ _ 35 mmgé 1
1.5.2 Max, capacity 45 mmé 1
1.7 C.N.C, DRILLING CENTER MACHINE

Max. drilling capacity : © 6% mmd 1

Max, column travel 6000 mm

- Spindle head travel 3100 mm

Arm vertical travel 1000 mm -
1.8 PORTABLE UNIVERSAL RADIAL DRILLING MACHINE HWITH SWIVEL

RAM AND HEAD

Max., drilling capacity 45 mmé 1
1.9 HORIZONTAL BORING & MILLiNG MACHINE
1.9.1 Heavy duty horizontal boring & milling machine -

(Table type)

Spindle diameter 130 mm 1

Table size 1520 x 1700 mm
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NO. TYPE OF MACHINE . QUANTITY
1.9.3 Heavy duty horizontal bering & milling machine-
(Floot type) : _
Spindle diasmeter ' 130 mm . 1
Floor size ) 4000 x 4000 mm
1.10 UNIVERSAL MILLING MACHINE
Table size 1800 x 560 mm 1
1.11 PLANING MACHINE
111 Heavy duty double column planing machine o .
Table size _ 4000 x 2000 mm - 1
1.11.3 Heavy duty open side planing machine
Table size . 6000 x 2000 =m 1
1.12 HEAVY DUTY HYDRAULIC HACKSAW MACHINE
1.12.1 | Max. cuttlig 280 mmd 1
1.13 HEAVY DUTY RYDRAULIC CIRCULAR SAW MACHiNE
Max. cutting 350 mmp 1
1.14 UNIVERSAL TOOL & CUTTER GRINDING
1.14.1 Swing ) 265 mm 1
Distance betwesn workhead 910 wm
and tallstock .
Table size o 180 x 132¢ mm
1,15 SEMIAUTOMATIC GRINDER FOR SHARPENING TWIST_DRILL_&_
CORE DRILL

4-6-58



5/25

Foree

Daylight

Stroke

Max, piate width

800 Tons
650 mm
200 mm
4,000 mm

NO. TYPE OF MACHINE QUANTLTY
1.15.1 Range drills diameter 10 - 100 mm 1
Point angle 801/4 - 1701/4
1.16 AUTOMATIC SHARPENING FOR METAL CUTTING.CIRCULAR SAW
1.16.1 Max. outside dismeter 1600/2000 mm 1
1.17 PEDESTAL: GRINDING MACHINE (DOUBLE GRINDING WHEELS)
1.17.1 Pedestal gi‘im—l‘ing machine : .
Wheel gize 150 x 25 x 51lmm 2
1.17,2 Pedestal grinding machine o : .
Wheel gize 300 x 40 x 76mm 6
1.17.3 Pedestal grinding machine _ '
Wheel gize 500 x 60 x 127mny 1
1.19 HEAVY DUTY HYDRAVULIC PRESS MACHINE
1.19.1 - Power 900 Tons 1
’ Table area 4800 x 2000 mm
Stroke 608 mm :
Daylight 1,500 mm
Example of ¢old forming capacity
1. 1,000 mmR x 3,000 mm) at plate thickness 35 mm
2. 1,000 mmR x 4,500 mmL at plate thickness 25 mm
1,21 HYDRAULIC PRESS BRAKE MACHINE
Power press 750 Tons 1
Max. plate width 4000 mm
Throat depth 400 mimn
Daylight 650 mm
Stroke 350 mm
1.22 HORIZONTAL PROFILE STRAIGHTENMING MACHINE
Force 200 Tons 1
Throat depth 235 mm
Stroke - 750 mm
Dayiight _ 800 mm -
Table block size 459 x 1,700 mm
1.23 HORIZONTAL CYLINDRICAL SHELL STRAIGHTIENING MACHINE 1

'4-6-59
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1.24

1.24.1

1.25

1.25.1

1.26

1.26.1

1.26.4

1.26.6

1.27

1.28

1.2%

1.29.1

HEAVY DUTY HEAD FLANGING MACHIRE

Max. head diameter

(Range of plate thickness : 9 - 30 mm)
Min. head diameter

(Rahge of plate thickness : 4.5 - 12 mm)

" HEAVY DUTY HYDRAULIC PRESS MACHINE

Force
Table area

Stroke
Daylight

1. 1,500 mmR x 3,000 mml at plate thickness o

(Example of cold forming capacity

2. 1,500 mmR x 6,000 mmL at plate thickness_

}[ECEANiCAL_ PLATE BEND ROLLING MACHINE

Max,

plate thickness bending capacity

Bﬂ.mm .
50 mm

Max. plate width
Min. bending diamieter

Max. plate thickness bending capacity

Max, plate width
Min. bending diameter

Max. plate thickness bending capacity

Max. plate width
Min, bending diameter

HEAVY DUTY HYDRAULIC PIPE BENDING MACHINE

Max. bending capacilty of pipe

HYDRAULIC BENDING MACHINE

Max. bending for:

Pipe ST.37 (diameter x thickness)
Square solid bar

Round bar

MECHANICAL PLATE SHEARING MACHINE

Max. plate thickness
Plate width

5,000 mm 1

800 mm

2000 Tons
6000 x 4000 mm

1000 mm 1
2000 mm

12 mm . 2,

. 2000 mm For site’
450 mm
25 mm 1
4000 mm ' -
700 mm
60 mm 1
4000 mm
1,000 mm
4 inch & 1
216 x 5.8 tm 1
110 om i
120 mm
16 mm . 1

4000 mm
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NO. TYPE OF MACHINE QUANTITY
1.30 MECHANICAL UNIVERSAL STEEL WORKER MACHINE
Flat sheaz max. 250 x 22 mm 1
Bar stock shear 65 mmd
Square stock shear’ 55 mmp
Punch max. $#38 in thickness 27 wm
Notching 16 mmd
.31 HAND NIBBLING MACHINE
Max. nibbling capacity 8 nm 1
Smallest radius 300 mm
1.32 - PUNCHING MACHINE
1.32.1 Handy portable hydrauiic heavy
duty punching machine
Max. punching capacity hole 30 mmd in 16 mm} 1
Depth throat 100 mm - :
1.,32.2 Mechanical heavy duty punching machine
Max. punching capacity 30 mund 1
Thickness 25 mm '
1.33 HANDY HEAVY PNEUHATIC ‘RIVETING HAMMER
Max. river diameter:
Steel construction up to 37 mm 2
Boiler construction up to 33 mn
1.34 MECHANICAL PLATE FORMING HMACHINE
Max. plate thickneas 8 mm . 1
(11ght metal
st, 37)
Depth of gap horizontal 675 mm
1.35 TUBE EXPANDER
Max.. pipe diameter 10 - 45 mm 2
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NO, TYPE OF MACHINE QUANTITY
1.36 UNIVERSAL FILING AND BAND SAW MACHINE -
Strokeof blade of file 0 - 120 mu 1
Table 400 x 400 mm
1;38 PIPE BEVELLING/EDGING MACHINE
1.38.1 Edge cutting machine 1
Cutting length 8000 mm
©1.38.2 Portable handy electric bevelling
machine |
Max. material thickness 32 mm 1
1.39 ATR COMPRESSOR
1.39.1 } Mobile air compressor with diesel
pover . .
Max, pressure 10 bar 1
Capacity - 20 m¥/min
1.39.2. ‘Static alr compressor .
Max. pressure 8.8 bar 3
. Capacity ' 15 m*/min.
1,39.3 High préssute air compressor
Max. pressure _ : ) . 300 atm. - 1
Capacity . 22 m3/hr
Motor 11 kW
1.41 INDUCTION HEATING EQUIPMENT
Welding current o 600 Amp - _ 2
puty cycle . 100% atA600&Amp
Output voltage - 60 — B0 volts
1
1.42 CUTTIRG TOOLS
1.43 SURFACE PLATE FOR MARKING
Dimension ' 4000 x 6000 ‘x 2 -
. © 4000 pm
Max. load 10 Tons
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NO. TYPE OF MACHINE QUANTITY

1.44 COPIER GAS CUTTING MAGHINE
4 cutting !:c_)rch'eé . . 1
Max. plate thickneas 150 mm
Effective cutting . 6000 x 3000 wmm

1.45 PLASMA CUTTING MACHINE

1.45.1 Max. cutting thickness alloy steel 70 mm i

1.45.2 | - 1

(-

1.46 AUTOMATIC GAS CUTTING MACHINE (CIRGULAR)
Max. cutting thickness 150 7mm 1
Circle cutting range diameter ' 60 ~ 2000 mm
Cutting speed range 80 -~ 1000 mm/min

1.47 PORTABLE FLAME CUTTING MACHINE
Cutting capacity . 150 mm 3

1.48 PIPEEND BEVELLING FLAME CUTTING MACHINE
Effective pipe diameter 150 - 1000 2
Fipe thickness 5 -~ 50 mm

1.49 | MANUAL FLAME CUTTING
Max, cuttint thicknesas 150 mm 15

5 For slte

“1.50 SEMIAUTOMATIC GAS METAL ARC WELDING MACHINE :

21.50.1 Max. welding current 600 Amp 10
Max. wire diameter 1.6 mm
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NO. TYPE OF MACHINE QUANTTTY
1.51 SUBMERGED ARC AUTOMATIC TANKHWVELDING MACHTNE
1400 Amp. Max. wire diameter 6 tm 3
Max. vertical heilght 4200 mm
1.52 AUTOMATIC SUBMERGED ARC WELDING MACHINE
1.52.1° | 1500 Amp. Max. wire diameter N 6 mm 13
. : 3 For site
1.53 AC ARC WELDING MACHINE
1,53,1 Max. welding current 500 Amp 40
Duty cycle 60% at 500 Amp.
- AC
1.53.2 | Max. welding current 300 - 500 Amp. 10
=) - -
1.54 DC ARC WELDING MACHINE
1.54.1 | Max. welding current 500 Amp. - 20
Duty cyele 60% at 450 Amp.
' De
1.54.2 Max. welding current . 300 -~ 500 Amp. 15
(-
1.55 DG MOTOR GENERATOR WELDING MACHINE
Max. welding current 600 Amp. - : 10
Duty cycle 60% at 600 Amp.
1.56 DC DIESEL GENERATOR WELDING MACHINE
1.56.1 Max. welding current . . 600 Amp. &
Duty cycle 60% at 600 Awp. | For silte
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NO. TYPE OF MACRINE QUANTITY)

1.57 T.1.G. WELDING MACHINE

1.57.1 OQut put current _ DC Max. 500 Amp., 6
buty cycle . : 60% at 500 Amp.

1.58 AUTOHATIQ SEAL WELDING MACHINE FOR TUBE END WELDING
Tube diameter range 20 - 100 mm 2
Steel tube boiller material and
exchanger '

1.59 DIESEL GENERATOR
Continuous output 250 kVA 2.
3 phase aglternating current (AC) 380/220 Volt,

. 50 Hz

1.60 CARBON ARC AIR GOUGING MACHINE
Rated current DC 600 Amp. 5
Duty cyele - 100% :
Usable carbon diameter 5 - 11 mm

1.61 WELDING POSITIONER

1.61.1 Rotated and tilting table _ 1
Table size : 1500 = 1500 mm
Max, load on teble in horizontal 4 Tons
position

1.61.2 Rated and tilting table 3
Table size diameter 500 mm
Max, load on table in horizontal 500 kg
position

1.61.3 | Welding positioner
Rotated and tilting table 1
Table size diameter 1000 mm
Max. load on table in horizontal 100G kg
position’
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NO.

TYPE OF MACHINE.

QUANTITY.

1.62

1.62.1

1.62.2

1.63

1.63.1

1.63.2

TURNING TABLE FOR GAS CUTTING

Turning table for gas cutting
Effective cutting dlameter
Max. load

Turning table for gas cutting
Effective cutting diameter
Max. load

BOOM TYPE WELDING MACHIRE

Boom type automatic submerged arc
welding machine
Automatic welding carrier
Vertical .
~ Heorizontal
Submerged arc welding machine

Boom type automatic gss metal arc
welding machine
Automatic welding carrier .
Vertical
Horizontal
Gas metal arc welding machine

5000 mm
15 Tons

4000 mm
10 Tons

4000 mm

5000 nm

1200 Amp. 4.Bmm

1000 wn
50006 mm .
500 Amp. 1.6mm
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2. ASSEMBLY EQUIPMENTS & MATERIAL HANDLING
NO. TYPE OF MACHIRNE QUANTITY
2,1 BAY TRANSFER CAR
2.1.1 Capacity 10 Tons . 1
2.1.2 Capacity 20 Tomnas 7
2,2 FORKLIFT TRUCK 3 Tons. 1
2.3 FORKLIFT TRUCK _ 5 Tons 1
2.4 FORKLIFT TRUCK 10 Tens 1
2.5 30 TONS HYDRAULIC TELESCOPIC TRUCK CRANE 1
2.6 HOIST
2.6.1 Hoist 1 Ton x 6M 10
2,62 | Hoist 2 Ton x 6M 10
2.7 JIB CRANE 1 TON
Lifting height 5 meters 3
2.9 UVER]IEA.DI TRAVELLING CRANE 8 TONS
2.9.1 Lifting height 11 meters 2
Rail span 18 meters
2.9.2 i} Lifting height 11l meters 1
Rail span 24 meters
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2,10

2,10.1

2,10.2

2.12

2.12.1

2.12.2

2.12.3

2.13

2,13.1

2,14

2.17

2.17.1

2,17.2

OVERUEAD TRAVELLING CRANE. 10 TbNS

Lifting height
Raill span '

Lifting height
Rail span

OVERHEAD TRAVELLING CRANE 15 TONS

Lifting'height
Rall span

Lifting helght
R4il Span

Lifting height
Rail span

OVERHEAD TRAVELLING CRANE 15/5 TONS

Lifting height
Rail span

OVERHEAD TRAVELLING CRANE 20 TONS

Lifting height
Rail span

OVERHEAD TRAVELLING CRANE 30/5 TONS
Lifting height
Rail span

Lifting height
Rail span

11
18

11

24

11
24

12
20

12
30

14
30

12
20

12
20

14

30

meters

neters

meters

meters

meters
mgters

meters
meters

meters
meters

meters
meters

mekersg
meters

meters
meters

meters
meters
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NO. TYPE OF MACHINE QUANTITY
2.19 GANTRY CRANE 5 TONS
Lifting height 8 meters 1
Rall span ) 12 meters
2,20 GANTRY CRANE 15 TONS
Lifting height 10 meters - i
Rail span 12 meters
2,22 GANTRY CRANE 30/5 ‘IONS
Lifting height 12 meters 1
Rail span 18 meters
2.23 PULLERS NITH"LGAD LIMITER
Pulling capacity Approx. 3000kgs 1
Cable diameter /8"
2.24 UNIVERSAL THEODOLITE COMPLETE SET 1
2,25 " MANUAL SCREW JACK
Liftint capacity _ 10 Tong 3
Stroke 150 mm
Collapsed height 280 mm
2.26 HAND PUMP HYDRAULIC JACK 10 TONS
Stroke o 150 tm 3
Closed height ' 330 mm
2,27 HAND PUMP HYDRAULIC JACK 35 TONS
Stroke 300 mm 3
. Closed height 545 mm
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NO. TYPE OF MACHINE QUANTITY
2.28 HAND PUMP HYDRAULIC JACK 100 TONS
Stroke ' 300 mm 3
Closed height 598 mm
2.29 HAND PUMP HYDRAULIC JACK COMPLETE SgT 200 TONS
Stroke 150 mm 1
Closed height ’ 473 mm
2.30 HAND PUMP HYDRAULIC SPREAD CYLINDER SPRING RETURN
Lifving capacity 1 Ton 3
Max. stroke . 4150 mm '
2.3 HAND PUMP HYDRAULIG SPREAD CYLINDER SPRING. RETURN
- Lifting capacity 3 Tons 3
Max. stroke F250 mm:
2.32 HAND PUMP HYDRAULIC PIPE BENDER COMPLETE SET
Max. pipe to be bend #1/2" up to 44" 2
2.33 ELECTRIC WINCH COMPLETE WITH PANEL CONTROL -
Max. lifting capacity 15 Tons 2
2.34 ELECTRIC WINCH COMPLETE WITH PANEL CONTROL
1

Max. lifting capacity ' 25 Tons
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No. TYPE OF MACHINE QUANTITY

2,35 ROPE PULLEY

Max. 250 kg ‘ - ' 6
2.36 4 CHATIN BLOCK PULLEY

Max. load and lifting capacity 5 tons & 3000 mm 3
2,37 CHAIN BLOCK PULLEY

Max. load and lifting capacity 10 toné & 3400 .mm_ K]
2.38 | CHAIN BLOCK PULLEY

Max. load and 1lifting capacity 25 tons & 3500 mm 3
2.39 | PAIR OF DRUM ROTATOR WITH DRIVE MOTOR AND IDLER

ROTATOR

Adjustable r(.)tating speed . . .

‘Drum diameter © 1000 - 5000 mm
2.39.1- | 5 Tons o 3
2.39.2 10 Tons 5
2.39.3 . 20 Tons o . . 5
2.39.4 50 Tons 2
2.40 | PAIR OF IDLER DRUM ROTATOR WITHOUT DRIVE MOTOR

Max, load 5 Tonms 3

Drum diameter 1000 - 3000 mm
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NO, . TYPE OF MACHINE QUANTETY
2.41 YOKE OR CHAIN PIPE VISE WITH TRIPOD STAND
Max. pipe diameter 100 mm 3
2,42 HEAVY DUTY FORTABLE ANGLE GRINDER
‘Wheel diameter 175 mm : 15
Drive motor Approx. 1.5 kW
2.43 HEAVY DUTY VERTICAL SANDER
Wheel sander 175 mmé 3
Drive motor 1.5 kW
2.44 POWER CABLE PULLERS
Max. pulling power 2 Tons 3
- with drive motor
2,45 HAND WINCH (TOTALLY ENCLOSED TYPE}
Capacity 1000 kg 3
Length 50 m
2.46 CABLE FISH- TAPE BLOWER VACUUM
Tube 1n diameter to be vacuum - 19 - 31 om 3
2.47 CABLE SHEAVE & ROLLER SEVERAL TYFE
Max. power of pulley 1 Ton _ 3
2<-15m :

Range dlameter of cable to be
pulled
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NO. TYPE OF MACHINE - QUANTLTY
2.48 COMPLETE SET CABLE GRIPS
(WIRE & CABLE CRIMPING TOOL)
Max. safety load 1000 kg 3
"Range of strip copper wire cable 5 - 150 mm
2,49 COMPACT HYDRAULIC CABLE BENDER
Bend capacity 250 up to 3
1000 MCM :
2,50 MANUAL TACHET CABLE BENDER
Universal beanding shoe fita 500 MCM 3
all cable size
2,51 MANUAL HYDRAULIC CABLE CUTTER
Max. cable diameter to be cut yA 3
2.52 CABLE STRIPPER
" Range capacity of cable 6 up to 20 AWG 3
stripper
2.53 CABLE STRIPPER
Range capaclty of cable 4 AWG up to 4
stripper 1000 MCM
2,54 PORTAﬁLE HYDRAULIC CABLE CUTTER
Max. cable diameter to be cut 100 mm 3
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O TYPE OF MACHINE QUARTITY
2.55 CABLE LUG PRESSURE (CRIMPER MANUAL)
Range capacity 1.25 - 8 mm 3
2.56 CABLE LUG PRESSURE (CRIMPER MANUAL)
Range capacilty 5.5 - 14 mm 3
2.57 CABLE LUG PRESSURE {(CRIMPER HYDRAULIC)
Range capacity 14 ~ 150 mm 3
Power 10 Tons
2.58 PRECISION CURRENT TRANSFORMER
Primary rating 10/15/30/50/100 2
250/300/500/750
1000A X
2,59 PRECISION AMPERE METER (AMMETER)
Range 100/200/500/ 2
1000 MA
2,60 PRECISION AMMETER (LINE CURRENT TESTER)
Full scale valve 15/30/75/150/ 2
300 A '
2.61 PRECISION VOLT HETER
Range 30.75/150/390 Y 2‘
2.62 INSULATION TESTER 2
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NO.

TYPE OF MACHINE

QUANTITY

2.63

ATRLESS PAINTING SPRAYING UNIT COMPLETE MOBILE TYPE:

Suitable for high preaéure'de51gn fo} heavy viacesity

of paint.

4-6~-73



22/25

3. QUALITY ASSURANCE & TESTING UNIT
NO, TYPE OF MACHINE QUARTITY
3.1 PORTABLE COBALT UNIT AND PORTABLE IRIDIOM UNIT 1
3.2 AUTOMATIC FILM PROCESSING UNIT _l
3.3 COMPLETE SET PORTABLE MAGNETIC PARTICLE INSPECTION 2
EQUIPMENT
3.4 PORTABLE ULTRASONIC TESTING UNIT
Suitable for weld inspection, corrosion and also 1
crack detectlon.
Completé get with standard accessories.
3.5 RADIOGRAPHIC X-RAY TESTING UNIT
Complete set with standard accessories, 2
3.6 HIGH PRESSURE WATER PUMP
3.6.1 With electric motor.
For testing the leakage of the pipe or pressure 1
vessel after welding. .
Max. pressure 40 Atm.
3.6.2 With electric motor, 1
For testing the leakage of the pipe or pressure
vessel after welding.
Max. pressure 400 Atm,
3.7 ELECTRO MAGNETIC PAINT THICKNESS TESTER
Complete with recommended standard accessories. 1
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NO, TYPE OF MACHINE QUANTITY
_3.8 UNIVERSAL TESTING MACHINE
For tensile test, compression test, 1

transverse test and bending test.
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4, AUXILIARY UNIT
NO. TYPE OF MACHINE QUANTITY
4.1 BOGIE HEARTH FURRACE
4.1.1 Effective chamber 6000 x 6000 x 1
: : 18000 mm
Working temperature Max. 750°¢C
4.1,2 | Max, charge weight 25 Tons 1
Working temperature Max. 950°C
Effective chamber 6000 x 6000 x
3000 mm
4.2 SHOT GRIT COMPARTMENT UNIT 1
Size 6000 x 4500 x
1500 mm
Complete with dust collector
4.3 SAND BLASTING MACHINE
Movable type il
Tank content 140 liters
Working pressure 8 bar
4.5 WELDING ELECTRODE OVEN
4.5.1 Dimension 2000 x 2000 x 2
1600 mm
Adjustable temperature range Max. 100°C
4.5,2 Capacity 100 kg p
For site
4.6 SUBMERGED-ARC FLUX DRYING OVEN 4
2 For site

4-6-18



25/25

TYPE OF MACHINE

NO. QUANTTITY
4.7 ACID CLEANING EQUIPMENT

4,7.1 Acid cleaning equipment 1
4,10 SPECTAL EQUIPMENT/JICS & FPIXTURES 1
4,11 MEASURING DEVICES 1
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4.7 P.T. Boma Stork, Pasuruan Factory
4.7.1 Technicel Analysis of the Plant
.(1) Hi_story.of tﬁe plant and proﬁuction étatus :
The Pasuruan plant of P.T. Boma Stork.started its production as De Bromo -
in 1865. In May, 1974, P,T. Boma Stork was reorganized as a new joint venture and then

all the facilities were r'ehablhjtated and new facilities were added to them. As & result,
“the production capacity of the plant has increased as follows:

Steel structure e e 1,500 tons/year
Plate work ..ceseveses enneseenes 2,500 tons/year
MaChinery svseiessssesasssnnsee: - 500 tons/year
Total 4,500 tons/year

Since 1974, P.T. Boma Stork has expanded the range of its produets and
improved production technique owing to the produetion technique at the sugar plant given
by Btork Werkspoor Sugar, and other technieal tie-up and collaboration with other foreign
companies as well as its own technical development.

However, since then the company has not increased the facilities and
depended on the old facilities and production processes. Consequently it could not meet
requirements of the market, and the orders from clients has not inereased satisfactorily.

_ P.T. Boma Stork was originally established as & maintenance shop of sugar
plant in the era of sugar plantation by the Netherlands. But today it produces and sells
“various boilers not only for sugar plants and palm oil plant but also for oth'er fields such as
petrochemical industry and so on. For instance, it has ASME and ABI certificates on the
oroduction of the pressure vessel. Further, it has experience in production of marine

engines.
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{2) Present production capacity and technique

Table 1-1 Production Record shows the pioduction record of P.T. Boma
“Stork in the past five years (including the production in 1984 that was expected). Since
the present market requires high technology and completely'asse'mbled produets, P.T.
Boma Stork, who has old production facilities and techhique, is unable to meet
requirement of the present market., This also applies to the both sugar and palm oil
plants, where the Indonesian Government expects the P.T. Boma Stork to expand the
business of its main produets. Thus, Table 1-2 Production Analysis shows the problems the
company has in relation to its equipment and techni.que' at present. '

The production in the past five years has not reached even half of
4,500 tons that was the target of the program set up in 1974." The reason for this is, as
shown in Table 1-2 Production Analysis, that the plant has the very old facilities and

production system causing inefficiency in produetion.
(3) Managerial organization and personnel structure

P.T. Boma Stork has the following three functional groups under the

managing director.
1) Marketing and sales group
Phe function of this group is to conduet market survey, salés in the
agricaltural field, sales in the other field except for the agricaltural -
field, estimation, making contract on the site work. The group

consists of 18 members. The estimation includes making

specifications and review of conditions of contraets.
2) PFinancial group

The function of this group is financing, accounting, procurement of

the materials, and personnel, The group consists of 36 members,
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as follows.

4

3} Production group
As shown in Figure 1-1 Opganization Chart, the group has various
functions under the control of the general manager. The group
consists of 569 members, o

Production management system

The key function and system of the production group mentioned above are

1) . Produetion planning and control

Production planning and econtrel system is as shown in Fig. 1-2
Produation Order Flow, '

2)  Quality: control

The quality control section consists of 6 inspectors and 1 typist under
the direct control of the general manager. The quality control has
the following three patterns. '

@ Materials and outside product

This preocurement inspection and review team consists of the
members selecfed from produetion eontrol, financiﬁg, marketing,
purchasing and quality control sections so that they can réview
and evaiuate puréhasing conditions, specifications, delivery and
quality from ordering to acceptance.

When purchasing steel materials this quality control seetion files
the mill certificate after identification of the materials,
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@ Welded items

The quality control of the welded items such as boilers, pressure
vessels and so on is carried out in accordance with the following
procedures,

i) The drawing and inspection procedures are reviewed and
approved by the client or the governmental inspection
authority.

ii} The engineer of the welding section checks the quality and
dryness of the welding rod and the welding flux before
welding.

iii) The non-destructive inspection of the weld is eondueted in
the presence of the governmental inspection authority.
Since P.T. Boma Stork does not provide the facilities for
non-destruective inspection, the inspection is conducted by

‘the outside inspeator,
@ Other items
The quality control of the products is usually conducted by the
engineer of the respective section. But the important parts
and/or produetion processes are conducted by the quality
engineer who is in charge of the produect.

3} Produection.

The production department consists of the following 5 working

sections.
@ Preparation sections

The section consists of an engineer and 62 workers and conduets

marking, cutting, bevelling and forming in plate work.
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(2). Machining section

‘The section consists of an engineer and 77 workers and conducts
machining ineluding marking.

@ Assembling section

The section consists of an engineer and 70 workers and conducts
fitting and assembling in plate work,

@ Welding section

The section consists of an engineer and 25 qualified welders and
37 unqualified-welders and conducts welding in plate work and
piping work. ' )

@ Ritting section

The section consists of an engineer and 63 workers and conducts
shirinkage fitting and assembling.

The above members -of each section of the. production .
department includes 60 workers who are in charge of material
handling. = As for' quality control, as shown in Figure 1-2

Production Order Flow, the quality engineer who work directly
for each section pay important role in the quality control.

(5) Layout, handling equipment, building and auxiliary facilities
1) - Layout

An outline of the present layout is shown in Fig, 1-3 Existing Layout.
The features and survey resuits of the layout are as follows.

: @ The area of the plant site including the employee houses is about
25,600-m?2 and is surrounded by the highway and a canal.

4-7-5



@ Most of the site is occupied by the factory bu:'ilding and auxiliary
facilities and there is no extra space 'fo'r_ extension of the
building. In fact, there is no space to keep finished produets, so
P.T. Boma. Stork obiained permission to use a part of the
highway as the space for products storage and has been paying a

ground rent.

: @ It is impossible to connect the materials storage area and cutting
and marking areas by overhead fravelling crane. So the work is
very inefficient.

@ The floor of the boiler assembly plant is lower than the level of

the highway surrounding the plant.' The 1lift of the overhead
travelling erane is enough only to assemble boilers. '

2) Handling equipment
An outline of the present handling facilities is shown in Fig. 1-3
Existing Layout. One transfer carriage-and another small truck are
available at the plant. -

3) Buildings and auxiliary facilities
The features of the building and facilities is as follows.
@I The building was completed about 40 years ago and since then it

has been extended in order. Since the roof has recently been

repaired, the building can be used for work.

@ The southern part of the factory site, which is 1/3 of the total

site area, is frequently flooded in the rainy season.
(6) Infrastructure and electrical and utility facilities
The layout, specification and ‘the status of the infrastructure and

electrical and utility faeilities along with the additional explanation on the survey results
are shown in Table 1-3 Infrastructure and Table 1-4 Flectrical and Utility Facilities,
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Fig. 12 Production Order Flow

MARKETING/SALES

' @ -tfob Order

T DESIGN -
@ Material List (2) | Drawing
. 4 '
PURCHASING|, (@) Tool List P. P. C.

(if required) 7 ‘
(5) | Job Tieket

Drawing
Material
Tool
[FA_CTORY MANAGERJ | WORK SHOP
1y . -
e j{-——-ﬂ- @ In case of _
‘mismanufac- o
turing @ Inspection card

Finish card

l 0.c. |

REMARKS:

(i)  Drawing in flow (2) includes some documents
suchas W.P.S, ete. if requlred

(ii) Key funetion of the P.P.C. is s follows.
* Planing of work load & time schedule
* Manufacturing engineering.

(iii) . Manufacturing procedﬁres of main components
- have been standarized by P.P.C. '
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4.7.2 Technical Prerequisites
(1) Plant location

P.T. Boma Stork Pasuruén Work Shop is located at Pasuruan, about 60 km
away from Surabaya City. The plant site is surrounded by the highway and private houses
and oc'cu'pied by the factory building. And 'the'x_'e_ is o extra space inside and outside of
the plant site. . '

Therefore, it is impossible to inerease facilities and extend the buiidiﬁg
without removing a part of the building. It is necessary to check carefully if it is DOSsible
to remove & part of the building from view point of the existing layout and function. :

The factory floor is on a level with or lower than the highway and
frequently flooded. So it is necessary to take measures to prevent the factory from being
flooded. ' o

(2) Criteria for seIéCtion qf production equipment

The Indonesian Government has given P.T. Boma Stork the guidancef that
sugar plant and palm oil plant should be made the company's main products But the
factory has been producing boilers meludmg those- for sugar plant and the down’ stream
equipment for sugar plant. So it is not w1se to change products drastlcally judgmg from

the building structure and techniques owned by the factory.

Therefore, the plant should follow the gmdance of the Indonesmn
Government in relation to the p1oduction scheduling taking the status mentmned above
into consideration and should set up the facility planning in the line with the policy as

explained below,

1) ‘The produetion line of boilers including those for sugar plant should
be double checked from materials through éssembly particularly
important points on the line so that facilities required for impréving
productivity and quality of products can be provided.

4-T~16 .



2) The down stréam equipment for the sugar plant,at_id- equipment for
the palm oil plant should be examined up to machining and assembly,
and particularly equipment for improving efficiency of machining of
medium and small parts shoﬁld be considered.

3) The specification and -capacity of the distribution facilities and
utility facilities will be checked based on the power substation
planning. Since it is clear that the existing power substation are not
appropriate in both specifications and ecapacity, they should definitely
be replaced with new ones,

(3) 'Transportation limitation

Surabaya Perak port, about 60 km away form the plant, is the 6n1y port to
be used for shipment of the produets. But when the height of the produets loaded on the
truck is over 3 m, the truck has to avoid passing under girder bridge of a railroad. In this
case, it is 115 km from the plant to Surabaya Perak port. The permitted maximum
dimension of the cargo on the truck is 3.5 m (H) x 2.5 m {W) x 12 m (L) and the maximum

weight is 12 tons or less.
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4.7.3 Basic Renovation Program
(1) Production program

Although the Indonesian Government expects P.T. Boma Stork to produce
equipments for sugar plant and palm oil plant, the factory is producing boilers and related
products basieally because of the existing production facilities and techniques.

On the other hand, it is true that the sugar and palm oil industry is still
attractive market, so it is necessary for the company to maintain and develop the market

share in thése fields,

Therefore, when setting up the production schedule for the future, P.T.

Boma Stork should consider the following two catégories as base products.
1) Equipment for the sugar plant and palm oil plant.
2) Boiler '(includin:g for sugar and palm oil plants) and related products.

P.T. B.oma Stork is planning to raise the production capacity to
10,000 tons yearly but it seems impossible to attain the target
beeause of the existing plant site, building layout and so on. But the
pubpose of the renovation is to make production close to the target
by considering the produects. mix, improvement of efficiency of

facilities and layout improvement on flow of produets.

The production program has been set up based on the demand through
market research and localization as shown in Table 3-1 Production

Program.

(1) with reference to the sugar plant, considering the market
requirements for large equipment, the present layout of the
plant, purehase and hendiing, it is wise to avoid the produetion
and machining of large mill cheek and cane roll and put emphasis
on the production of the down stream equipment and mini plant.
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OF

Sinee the palm oil plant-is small fundamentally, efforts should be
made to expand and improve. technique for completing the total
pl_nnt.

"The market share :on boilers and pressure vessels should be

expanded by modernizing the facilities drastically for

_improvement of produetivity and prices,

.Products that do not require machining equipment but big space,

such as steel structure and water treatment equipment'should be
produced by site fabrication or purchased outside,

The loeal contents in the-prdduétion program depend on various
conditions inside and outside of the faetory such as working
drawing and quality and prices of materials as well as faeilities
and machining technique. But -the local contents in Tabié 3-1
Produection Program are based on iocalization by market

research,

- (2) Load plan and required facilities

1) Load program

- 2)

Produetion program mentioned in the previous section is divided into

each proecess load by man/machine hour in Table 3~2 Produetion Load

-Plan.

In the tablé, plate work is shown by man-hour and machining is shown

by machine :hour. Difference of facilities efficiency between after

and before renovation, and improvement of productivity by mastering

: _work__ are included in the table,

Criteria for selection of the niew facilities

Criteria for selection of the new facilities are as follows,
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@ The principle is to limit the new faecilities to the important main
" produects at the plant.

@ The modern new facilitiés should be selected considering produet
structure and produetivity.

For instance, the new medium size floor type boring/milling
machine will provide NC equipment and the submerged are
automatic welding machine will be provided to correspond to the
trend of automation of welding,

@ The equipment required for production process of the items that
are to be newly localized will be installed.

For instance, y-ray equipment for non-destructive inspection of
the weld of the boiler, boiler drum and the annealing furnace
that is required for the production process of the pressure

vessels will be installed.

Further, the flanging machine or form'ing process plus metal die.
is required for production of the end plate that is one of the
components of boiler drum and pressure vessel.  But these will
not be provided because of the following reasons this time.

i) Full operation of the equipment can not be expected and
there are many sizes of end plate. So installation of the

equipment does not pay.

ii) The steel materials for the end plates have been imported
and it is precommendable that good quality [finished
produets should be purchased for th'e't_ime being.

@ The existing facilities that can.be used for different purposes

will be reused considering measures for rough ma'chining and load

peak time,

4-7-20



@ The use of a part of the existing facilities mentioned above is

‘based on condition” that these facilities will not be operated

- constantly and will be operated by workers who are in charge of
other section when necessafy because of the low load factor,

(3) The renovation program of the existing plant

The renovation program of the existing plant that is required for providing
the equipment to correspond to (1) the produection program and (2) load plan is explained
below. ' :

1) Production and inspection facilities

@I As a result of the survey of the plant, the existing machinés' are
divided into three groups; machines that can be used, those that
can be used after repair, and those that can not be used because
of the new program.’ They are shown in Table 3-3 Summary of
the Existing Facilities.

@ As for the machines that can be used after repairing, the
description of the modification and repair is shown in Table 3-4
Faecility Plan (machine rehabilitation and relocation).

Modification and repair of the machines will be carried out by
the respective supplier as follows.

i} The supervisor sent by the supplier checks the machines
~and gives the points on the modification and repair of the
-machines.

"i{i} Based on the points above, the supplier fabricates and
supplies the reguired parts,

iii) Modifieation and repair will be carried out by the

maintenance members of P.T, Boma Stork under the
supervision of the supervisor of the supplier.
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2)

3)

: @ Table 3-5 Facility Plan (new machine tools) shows the outline of

specifications of the equipment to be obtained newly to meet the
quantity and kind of equipment determined by the load plan.

Handling equipment

@l From the viewpoint of flow and handling weight of products
based on the survey of the existing facilities and production
program, the .cranes shown in the layout will be required.. The
following items will be newly obtained.

Overhead travelling crane 50/10 tons 1
Overhead travelling crane 10 tons 1
‘ Overh.ead travelling erane 5 tons 1
Pole type jib hoist 2 tons 1

@ The following. vehicles also will be required for handling the
products in and between buildings.

Forklift : 2 tons - 1

Transfer carriage . 2tons 1

@ The outline of the equipment such as crane to be purchased is
shown in Table 3-6 Facility Plan (handling facilities).

Building and auxiliary facilities -

For accommodating the production, inspection and handling facilities,

‘the following reconstruction will be required,

_'The outline of reconstruetion is shown in Table 3-7 Facility Plan

(building and auxiliary facilities).
@ Reconstruction of bay E-F

For assembly of large type of products, the building will be
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4)

removed and the new building that can accommodate 50 ton
crane will be construeted,

@ Reconstruction of bay L~M
A part of bay L-M will be-removed and the building will be
extended up to J street, The 5 tons crane will be provided in the °
building. ' '
@ Construction of substation’building
@ Reconstruction of partition for tool foom
(5) Reinforcement of the column for the pole type jib crane
Electrical and utility facilities
The following reconstruction or renewal construction will be required
as measures to improve efficiency of the existing facilities and those
for the . obsolescence of equipment and realize- the produetion
program, The outline of the renovation is shown in Table 3-8 Faecility

Pian (infrastructure/electrical/utility facilities),

(1) Imposition to Electric Power Corporation (PLN) for increasing of
power consumption

This is the expense for increasing power to 1,000 kVA, Voltage
also will be increased to 22 kV from 6 kV.

(2) Substation system
The entire substation-zsys_tem ‘will be renewed to increase power

and renew. the obsolete -facilities, The- existihg' emergency
-generator sets will be reused, '

4-7-23



@ The L.V. power supply system

The reconstruction of the IL.V. power supply system will be
conducted to install the new machine tools and equipment and
relocate or remove the existing facilities. But the existing
underground eonduit will be reused as much as possible,

Lighting system

Extension of lighting system will be conducted for improving
productivity and safety. The area to be extended and new
~intensity of illumination are as follows.

1) Marking area . - - 200 Lux
2) Main passes in the plant ' 50 Lux

@ LNG gas generator

The LNG gas generator and supply pipings will be newly installed
for the SR (Stress Relief) furnace.

@ Drainage system -

Drainage ditch and pump pit will be construeted and a pump will
be installed,

It is recommended that a well will be constructed for the dry

season and to save expense.
(4) Faetory construction and instailation plan .

In order to eonduct the renovation of the plan, based on the basie programn
shown in the feasibility study, the detailed specifications of the equipment and that for
extension and reconstruction of infrastructure, handling facilities, buildings, electrical
and utility faecilities should be determined. Then the company must entrust procurement

of faeilities and construction to the outside group.
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It is. desirable to use a consultant who has much experience in the project
similar to the renova'tion and éapable of total engineering since the contents of the D/D
will affect the total investment and process, .

Further, in the renovation many designs such as that for egquipment
foundation and reconstruction of buildings will be required in respeet of process and
adjustment of the status, Also, in some cases the designer will be required to supervise a
part of the construction, - So the designer who has such an experierice in this field in
Indonesia should be used under the responsibility of the D/D consultant. -

The deseription of the D/D consultant needed to conduet are as follows,
1) Detailed survey of the existing faecilities.
2) Understandin_g' of the feasibility study and correction when required.

3} Making specifications for purchase and installation of the new

facilities and tools,
4) Making specifications for the existing facilities and tools,

5) Making specifications for purchase and installation of handling

- facilities,

§) Design and making order specifications on the bdilding to be

reconsiructed,

7) Design and making order specifications of electrical and utility
facilities to be reconstructed.

8) Making the renovation implementation program,

9) Consulting on pro'cur*ement, contract of construction work and

contract procedure.

10) Approval of the drawing and specifications of the facilities to be
purchased,
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11) - Design and making order -specifications - of the foundation for
faeilities.

12) Inspection of the main facilities and supervision of the main

constructions,
But note the supervision for installation and test operation of the main

equipment and faciliti'e_s is ineluded in the job of the supplier of equipment and faeilities
and not that of the /D consultant,
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