@ Also, the field processing and installation amounts of plant
‘equipment and basie load were determined. Due attention was
paid to caleulate the number of machine tools and workers which
may be required by the field work. |

@ Table 3-1 shows the results of the preceding paragraphs from @
to (4) classified into three types of products forms of steel
structure, plate and site works ‘with particulars of each item.
The factory -product capacity has been 'designed for
accomplishment of these values.

(2) Faetory load planning and required facilities

The production capacity of Jakarta factory is set to 10,737 t/y on the
basis of the average demsnd forecast from 1988 to 1993, as stated in 2)-(5).

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

(i) Cement plant equipment: local content ratio -average 60%
- BABIBO's share - 80%

(if) Sugar plant equipment:  local content ratio - average 71.5%
BABIBO's share - 100%
(The objective plants account for 25% of the total plants)

(iii} Basic load: . -100%

As a result, the average forecast value of demand covering from 1988 to
1993 is ealeulated to be 12,570 t/y, which may satisfy the factory load. The required
facilities are caleulated based on the following criteria:

1) Review on whether the existing facilities can be diverted to new
factory. In accordance with the newly established produet mix and
its production plan, investigations were made in regard to the
machine’ facilities belonging to the fabrication division of Jakarta
factory for determining the facilities that ean be diverted to then

new factory.
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The sele'ction.critel'ila applied were as follows:
® Items to be investigated’

" Loading percentages tolerance, workability, maintenance and
modernization,

@ The classification of items were made according to the following
standard:

Class! =~ Can: produce - to the required condition without
further improvement to the existing conditions.

ClassII - Could possibly produce to the required condition with
some rebuild/modernization,

. Class IIl - Cannot produce-to-the required condition with any
other rebuild/modernization,

@ The facilities judged to be gpplicable shall be transfered to the
new faétory as its part of productive capacity. However, even if
the .féc'iiities were to be applicable, those that appear to have
insufficient capability -in terms of productive “eapacity and
funetion shall not be applied.

Review on new facilities

Although the factory produetive capacity was determined according
to the applicable product mix and its production plan, the following
selection criteria were used in selecting the required facilities:

@ Setting the foliowing items on each product mix

i) Standard modél, weight, materials and contents of work

(Product model is determined).
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ii) Standard operation, process and work time {(Product time is
set),

iii) Estimated technieal level after five years.
@ Next, the eriteria were detérmined

i) Principal secale of the man power and calculation of the
amount of production time.

ii) Deeision of the type and number of the required faecilities.

@ Setting off the applicable existing facilities against the required

new facilities.

@ In determing the above, the values obtained through our

experience were implemented,

(3) Plan for the :mprovement of the existing factory and eonstmctxon of a

new factory.

As a result of survey on the Jakarta factory, the factory was recognized
to be too small to attain the newly set product mix and its production plan. In order to
solve this problem, both Barata head office and Jakarta factory agreed that a new factory
be econstructed adjoining on both sides of existing shop subject to the approval of the
Indonesian Government. This clause describes the new factorylayout with the produection
of plate works and steel structure as its nucleus, and partial usable existing equipment,

1) Basie plan of factory layout

Factory site area = 25,000 m2

Total material storage area = 400 m?

Building space area = 6,000 m? -

Layout = Refer to the attached drawing Fig. 3-1.
Annual production = 10,373 t/y
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- 2)

LS

In the preceding paragraph 4,3.3-(2), 2), the facilities and their
number of units required to attain the production plan were

determined. The factory layout was determined based on these data,

and general procedures taken in this respect have been to:

©

®© ©® 6 O

Secure the required work area.

Determine optimum equipment arrangement and manufacturing
process flow.

Determine the building shape.

Give consideration to material storage yard and products
carrying ocut route.

- Minimize material handling.

Produetion and inspeetion facilities

®

Production facilities

The following six items have been reviewed in accordance with
the preparation, machining, forming, welding and- assembly
procedures which constitute the product manufacturing process.
The specifications applicable to. the equipment have been
determined under this clause pursuant to the equipment model

“and their number of units determined in the preceding paragraph

2}, -and manufacturing process flows reviewed in paragraph 1) -

i) Facilities and attached equipment for use in preparation

ii) Facilities for use in the processing of machine

ii} Faeilities for use in forming
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iy) Facilities for use in welding -

v) Assembling tools
vi) Overhead traveling crane

Note: As for i)-and v), the existing equipment of Jakarta
factory applicable to the new factory is included,

@ Inspection facilities
Inspéétion plays a vital role in making most of the qualification
system. . In view of this fact, it is recommended that the
inspection works which have so far been performed on the basis
of subcontractor be taken into the inside work of the factory.

The inspeetion facilities consist of the fol_lbwing items :

i} Equipment for use in the non-destructive examination for
the inspections centering around the welded portion.

ii) Equipment for use in the material test.
iii} Equipment for use in measurement.
3) Basie plan for the attached facilities
" Various attached facilities may be required sccording- to the

characteristics of products. The following four items have been
reviewed with respeet to Jakarta factory. These facilities have been
designed considering an optimum capacity to the type of each
facility: o

@ Heat treatment facility Plate works

(2) shot blast facility =~~~ Plate works
Steel structure
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@ Acid-cleaning f ééility Plate works

(4) Painting facility : Plate works
' Steel structure

4) Basie plan for utility
@ The following electrical facilities shall be installed:

i) The transformer used in the existing factory shall be used in

~ the new factory, and new service station is construeted,

‘iri') Teléphone facilities (60 telephones)

ili} Paging device

iv) Broadeast facilities

v} Numipation faeilities for the inside and ouiside of premises,
vi): Pire alarms (for office only)
vii) .Emergency.génerator (for emergency li.ghts only)

viii) Aif~condifioning facilities for office. .

(2) Piping to the following items shall be provided for use with the
machinery and attached facilities:

i) Propane gas
- (ii) Oxygen .
iii) Acetylene

iv) Argon
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| v) Cog-
-vi) Air
vii) Industrial water
viii) Drinking water (Cit& water)
Note: No drinking waler producing. facility shall be provided.
@ Sewage and waste water dis?osal systems,

i} Dirty water from toilet flows into the sewage disposal

system,

il} Acid-cleaning facility includes the  neutralization

equipment, -
(4) Faetory construction work and installation plan

New bays are to be built on both sides of present Jakarta factory and to
be installed new equipment. Construction period is to be separated into two to minimize

effeet on present production.
1) Preparation of land

This paragraph shall be regarded as a key point to determine whether
the smooth accomplishment of factory.' construction and operation

along the predetermined process table is possible:

(1) Assuming that the table plant site area would be 25,000 m2, the
land preparation shall be performed in 12,100 m2 area.

@ Then the land will be raised by 1 m.
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2)

3)

4)

The ground and pile

After land prephration, PC piles should be piled, Pile should be
$35 em and 10 or 15 m in length, They are used as pillars and founda-
tion for equipment. |

Building

The building main body shall be of a steel~frame building. The
concrete construction shall be apptied to the X-Ray room, and stress
relief furnace, heating furnaces and sewage disposal facilities.
Offices are also included in the scope of construction.

Installation plan of equipment

(1) Tirst, the cable laying under the ground for electrical wiring
. shall be performed along the building construetion schedule.

Next, the overhead traveling erane shall be installed and power

sources shall be conne'cted along the roof work completion plan.

@ In installing the equipment, the shortening of .installation
processes shall be attempted by grouping the equipment into
large, medium and small in size., Equipment should be delivered
upon.  completion of test run which is to be performed after

installation.

(3) As shown in the Table 3-2, the total installation may complete in
October 1988, The development of the processes in the
preparation of land,  and .performing eivil engineering and
building construction works smoothly may greatly affect the
gecomplishment of the project.
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5) Visiting supervisor

(1) A'foreign visiting supetvisor or an Indonesian supervisor shall be -
considered with respect to the following items:

i) Civil engineering work, including land preparation,
ii} Building construection work.
" jii) Equipment installation work.
iv) Electrical wiring work.
v) Piping work inside the buiiding.
The duty of supervisor shall terminate upon completion of the
conistruction work.” Although' the dispatch of a supervisor from
the machine suppliers may sometimes be réquired for conducting
a test run of equipment of special importance, generally only the
submission of English manuals will be required. |
4.3.4 Renovation Promotion Program
In accordance with the basie plan deseribed in the foregoing clause, this clause
describes the hardware setion of the renovation program, namely, the various technical’
data related to the promotion program in moderate detail,
(1) Outlire and designing conditions of the renovation program
1} Outline of renovation program at Jakarta factory
As shown in the attached table 3-1, titled Forecast of product mix,
the factory has been designed so that it can attain the annual

production of 10,737 tons centering around plate works and steel
structure. |
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2)

Bxisting factory shall‘be' extended to the north and south,

In pu'rsi.lin'g' quality products, special emphasis has been placed on

improving - the - present levels of quality and dealing with the

manufacturing of products entailing a higher level of technology.

'Pactory design conditions

The design eonditions are decided on the basis of the product mix,

considering the weights, sizes, quantities and production processes of

the _products and r'eflec'ting'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 eapacities of overhead traveling éranes

The lifting capacities of the overhead {r_aveling eranes are set on

‘the basis of the product model. (Refer to Fig. 3-1)

Setting of the heights of overhead traveling cranes

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

Setting of the speéifications of major production facilities

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

- The produetion time per operation _u_ﬁit__is caleulated, extracting
the typieal produets of each plant form the produet mix,

@ Calculation of the required numbers of production facilities

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

@ Caleulation of factory area
i) Work floor area of fixed facilities

The floor aren of fixed facilities after taking the scope of
work into consideration was integrated by the number of

facilities computed in the preceding@
i Recjuired size, of assembly area

The reqﬁired size of assembly area was computed based on
the production fime computed .in previous @by adding the
manufacturing process flow and original unit which we Know
through our expei'i_ence. The results are shown in Table 4-2
Necessary area of each shop.

Endurance of the floor - .

b Y

For long-sized product - The endurance of the bay shall be
10 t/m2.

The endurance of other size product of the bays shall be 5 t/m?2,
3} Comparison before and after the renovattion

In order to study the improvement degree resulting from the
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renovaton, comparison has been made between the existing factory
and new factory in regard to the production per unit area and direct '
worker. The results of the comparison are shown in the table below:

Before After Ratio

renovation (a) renovation (%)
Productmn per unit area
(ton/y/m 2) 0.38 : 0.88 2.32
Production pei' direct worker :
(ton/y/man) 13.9 . 32.5 2.34

4) Pactory layout

New factory is extended one bay (24m x 79m) on the north side and

two bays (24m x T9m x 2 bays) on the south side of existing factory

to obtain new factory area ecalculated in 4-3-4-(1) 6). Existing

factory equipment which is to be used continually should be used

Without'being removed from where it is now in e’xiéting shop if

possible. ' In arrahging equipment, manufacturing flow and economics
" (Return of investment for equipment) were most considered.

@ Description of each bay.
—Bay For the prefabrication area for strueture, parts and
nozzle ete. It is arranged in the area near the outdoor

assembly area and material storage yard.

B-Bay: For the prepsrétion of plate works and forming assembly
of unit eylinder.

"C-Bay: For the machine shop and heat exchanger assembly area.

D-Bay: For the assembly and testing of heavy vessel, structure

and heat exchanger.
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@ Storage aren

A raw material storage area is arranged in the open side by side

with the prefabrication, blasting and painting areas. For the

handling of material, a gantry erane (25t/5t) is arranged as well,

@ Layout of equipment

i)

ii)

i)

iv)

v)

- vi)

vii)

viii)

The exclusive machines are scattered to é’ach bay so that
they can be optimized with respect to the manufacturing.

process flow of the objective produets. 4

A.F.C. are concentrated in A-Bay and B-Bay according to
corresponding manufaeturing process flow. '

Maechines for light structure were installed in C-Bay.

General purpose machine tools were concentrated in E-Béy

which is now machine works.

Heating furnace for Plate works and intermediate X-ray
room are located in F-Bay, and X-ray room and stress relief
furnace for after-assembly are located outside F-Bay, all

according to éorresl)ondir_ag manufacturing flow.

Materials testing equipment which is indispensable for plate

works was placed to the west of D-Bay.'

Blasting, painting. and packing for plate works and water
gate should be performed in F-Bay.

Although - acid . cleaning equipment is required for the
processing of stainless steel, this equipment is arranged in a

‘separate building because its installation in the shop is

unsuitable .due to the waste water disposal problem.
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ix) The existing bay transfer will be reused.
5) Equipment list and manuf&cturing process flow
-~ (1) Equipment list

The content of equipment is shown in the "New and usable °
existing machine/tool list" List No. 4-1. Note that this list of
equipment includes those that are to be diverted to the new
factory.

@ Manufacturing process flow

A representative manufacturing process flow is shown in Fig. 4~
1.

(2) Construction cost

Attached Table 4-3, Summary of investment cost shows the detailed
investments necessary for this renovation. Description of detail design, _supefvising and
training fee is-shown in Table 4-6. HoWe‘ver, the following ‘cost or expenditure is 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 promotion of this projeect is determined, the Shop is under
obligation to perform the following items so as not to cause trouble in the course of the
breakthrough and to prevent problems.

1) Design of new Shop and determination of parts to purchase.

'2) Control, supervision of eonstruetion process such as land preparation,
civil engineering works, building construetion, machine installation,
ete,
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3)

Prepavation 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) Content of work

1} Work item

2)

As shown in Table 3~2 Construction schedule, the actual work is
classified as follows; (1) Land preparation (2) Civil works (3) Building
construction (4) Purchase and erection of machine & equipment,
electricity and instrument and piping works (5) Arrangement of the
total project and detailed design (6) Supervision of the all works

mentioned and (7) Training on the special equipment.
Content of work

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

domestie portion work and foreign portion work,
@ Domestie portion work covers the following main items.

Labor serviee, 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 projeect, 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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(5) Supervision of work and training plan

1)

2)

0 e 6 6 6

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

1. Land preparation 5. Erection of electricity and instruments
2. Civil works - 6. Piping work

3. Building works 1. Operation instructions on main
’ ' ‘machine and equipment
4, Ereetion of machines '
and equipment

Training plan

The plan of shop worker taining is implemented for the following

" machines as a minimum requirement. The purpose of the training

plan is to familiarize workers with machines of which they are in
chargé during the term from complétion of installation of shop

" machines and e'quipmént to startup. Voluntary training in shop is

recommended ‘d'uring ‘the considerably long time until October in
1988. The training fee is refer to Tabl 4-6.

@ Boring & turning mill
@ Boring & 'millihg mac;jine
Planef

Press

Bending roller

Flanging machine

Furnace
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{8) Construction sehedule of renovation

The renovation schedule of this project is shown in Table 3-2, wh'iéh

ineludes the content describ.ed in (4) and (5},

4.3.5 Production Control and Training

This chapter describes ‘the basic items on software section necessary for

accomplishing the promotion plan stated in the foregoing chapters, The production

control system, quality control system, training shown below are the basie conditions to

be satisfied in order to accomplish the purpose of the promotion plan.

(i) Production control system

The technical diagnosis shown in 4.3.1 (4), 2) has proven that the following

countermeasures shoud be takern,

1)

2)

The produection control system should be established to control

_products so that they are manufactured as planned. This system

should include checks for the progress schednjl_e in each production
step and for the délivéry date of parts to be purchased. This system
should also include such a sub-system that, if any delay occurs in the
progresé schedule, & countermeasures (such as overtime service) is

taken in time,

A pile-up plan is a means to prevent delay in the time of delivery; the
plan should be laid out to grasp work quéntity for the Shop in tetal or
for each job, This pile-up plan permits checking in earlier stages a
machine or work that may form a bottleneck of the process, thus

making it easy to take eountermeasures without delay.
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3) Fig, 5-1 shows the PDCA manegerial 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, l

In the second, attention is drawn to production technology. Change
in the product mix causes the use of thick plates. This makes
important the technology to make forming and heat-treatment, to
select welding methods and welding mate_riafs and to prevént cracks
during welding,

Enhanceinent of production econtrol and production technology require
inerease and training of staff. The training and instructions should be

. given by supervisors sent by overseas manufactures. Expenses for the
supervisor are stated in (9).

(2) Quality.control system

_ As stated in 4-3-1 (4) 3), Jakarta factory has already prepared a quality
control manual.. Managers should make every worker be informed of content of the
manual, In the second, technical review proves that use of. thick plates involves the
following important countermeasures, '

1) Countermeasures against increased non-destructive examination.

2) Countermeasures against preventing weld defects such as weld
eracks.

For iincreased non-destruetive examination, inspection service should be
performed in the Shop in lieu of the present sub-contractors, that is, qualified inspeectors
should be increased and trained, '

For prevention of weld defects, qual'i'ty controllers are required who must
be aguainted with materials and fabrication to assure the quality of produets before
shipment. '
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- In addition, data on defective products-and claims filed by customers are
very irnpo'rtant‘information- and should therefore be collected and assorted with particular
care for the purpose of quality assurance.

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

(3) Safety control system

The capacity of the overhead traveling crane in Jakarta factory is
increased to 25 tons in excess of 10 tons, The special piping in Shop is required by
increase in flammable gas consumption, thereby requiring safety control with more
importance. Therefore, the safety control system must place emphasis on the following

points,

1} The basis of safety is to put in order and keep clean what is related
to produetion. Unfortunately, the present situation in Jakarta
factory is not necessarily satisfactory, First of all, all persons
ineluding workers should realize the importance of putting their work
conditions in order. - '

2) Prevention of accidental injury or death requires training for crane
operators and slinging workers, and eduecational instruction for

prevention of gas explosion.
(4) Maintenance

The maintenance system shown below should be established on the basis of

maintenance techniques in Jakarta factory and be exercised,

1) A maintenance system should be prepared to ensure that maehines,
equipment. and instruments are subject to ‘routine checks and
periodical inspections by type. .

It is important for the maintefnance manual to identify check items
and the period of checks and to specify a system including repair of

failure.
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2). -Servicing.a_n_d checking . devices, tools, and jigs. result in irriproved
~.product quality and enhanced efficiency. Workers should therefore
be trained and instruc’ted_to perform routine checks with care,
- (5) After-sales service
In the 1ight of sales business, after-sales service results in:
1) Order of repair and reform work,
2)  Order of additional and new work.
In the light of production technology, after-sales service results in:
1) Feedback to design and engineering dep’arfments.
2} Feedback to quality control and fabrieation 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
Jakarta factory will have larger shops and more machines and equipment.

At this pomt the following 1tems are proposed to smoothly expand production items,

_.,1) '__New technology such. as those for heat exchangers and pressure
vessels should be strengthened" through the technical assistance
agreement with overseas enterprises havmg wide experience in this
field.

2) New technology, .including —production téchnoiogy, should be

introduced even for the products produced at present in order to
strengthen technical capacity.
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through (6),

b

3)

4)

Design capacity ineluding p‘r"o'dliétion “design should be enhanced to
develop less expensive and facilitated produetion methods,

Design engineers should be trainéd and given instruetions to the
extent that they can decide proper product quality and specify in
drawings the dimensional aceuraey required for produets.

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

Training

Capacity improvements for controllers and engineers are stated in (i)

The training plan shown in Table 4-5 and Table 5-1 is recommended for

workers. Tt is urgéntly required to level up worker's skill in order to meet increase in

production and to have aperfect command of new equipment. '

{8) Organization and persennel

1)

Organization

Table 5-2 shows the organization and personnel plan in Jakarta

factory,

The "organization is based on 4.3.1 (4), Technical diagnosis {for the

~organization and personnel in Jakarta factory), and previous Table 1-

1, with the following points emphasized. . .

@ Vieinity to ‘Head Office enables Jakarta factory to depend on
Head Office Tor the organization of the general affair
department, which is extremely simplified.

@ Quality control section now belongs to marketing department.
However, since more heat exchangers and pressure vessels are to
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“be manufacturéd, quality control will be important and quality
control department should be separated,

2) Personnel
The personnel plan is laid out as shown below.

@ The number of direct workers is determined as shown in 4.3.3 (2)
2)- . . .

| @ The . number of indirect workers is determined from our
experience. The nuniber should be limited to' a minimum by
-depending on assistance given by Head Office as is the case with
geheral affsir department, whose indireet workers are decided

by assumption. ' '

(9) Training cost
Fig. '5—2'757]71‘o_ws the training cost and peried oh the pfoduc_tion_ control and.
technique in item (1), (2) and'(ﬁ),-and on the machine works in item 4.3.4 (5) 2), Tr'aining

should be: taekl_é_d with complete preparation because they have great influence on the
operation of Jakarta factory.
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Table 1~2  Existing Number of Employees for P.T. Barata Jakarta Faetory

Aug. 1984
. NO.OF
~ PERSONNEL
1. ENGINEERS |
DESIGN. _ : | 2
MECHANICAL - | 1
METALLURGICAL : o ‘ -
WELDING | | 1
OTHERS ~ . - - R
(SCHEDULE CONT., QC, ETC.)
SUB-TOTAL | l S 4
2. DRAFTMAN | 8
3.  DIRECT WORKERS
WELDERS - | : 25
(QUALIFIED) | - - (16)
- IRON WORKERS | 72
FITTERS = _ - 20,
MECHANICIANS '
INSPECTORS _
OTHERS . . : , 15
SUB-TOTAL - - 144
4. INDIRECT WORKERS . | 5 34
SUCH AS CRANE_ OPERATORS WAREHOUSE KEEPERS,
MECHANICIANS FOR SHOP FACILITIES MAINTENANCE,
ETC." ' '
5. OTHER STAFFS AND CLERKS E 37
TOTAL EMPLOYEES 225
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Table 4-1  Max. Product Model for P.T. Barata Jakarta

THICK- PRODUCT SIZE DESIGN -

TYPE OF PRODUCT ~ NESS (ID x LENGTH PRESSURE MATERIAL wg}fﬂ*}”" .
L ' : {mm) WIDTH x LENGTH)(mm)  (kg/em?)
GENERAL - . 6-50 500 x 2,000 x 10,000 - = - - . cs. %5
'SFRUCTURE : S _
: w " - L S :
'BRIDGES _ 6-50  500x2,000x10,000 | - G825
INDUSTRIAL 6-50 - 500x 2,000 x 10,800 - - . CS. 25
STRUCTURE o
WATER GATES AND S W L - : -
STRUCTURE FOR = 6-30 3,000 x 4,300 - C.5 25
WATER ENGINEERING , o : :
CONVEYORS 12 2,000 x 1,500 x 10,000 - cs 5
_ o . PR o
PALM OIL PLANT - 412 2,000 x 3,000 10 cs 10
EQUIPMENT ‘ . SUS
o . $ L . ;
SUGAR PLANT 4-12 2,000 x 3,000 10 - .8 10
EQUIPMENT - R " sUs
FERTILIZER AND 4 L ' S |
PETROCHEMICAL 6-38 3,000 x 6,000 50 cs 25
INDUSTRY : . 8US CLAD '
: é L _ o :
POWER PLANT 6-30 2,400 x 6,000 50 cs 30
EQUIPMENT . - - oo :
o : W H L . : :_
AIR FIN 6-30 4,000 x 1,000 x 1,200 50 . CS- 15

COOLERS

Note: The above table shows the major specifications of the products
selected per type of plant e'uqii)m_e_nt from the 'product"mix. to
determine the specifications of the production faeilities. Therefore,
this table prvides an effective gu1dehne for the approxlmate
production capacities of the shops.
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Table 4-2 Necessary Area of Fach Shop for P.T. Barata Jakarta

UNIT: m2
NO SHOP NAME AREA
1 CUTTING PLAN ROOM 450 .
2 PREPARATION AREA 1,250
3 FORMING AREA 1,362
4 MACHINING AREA 1,090
5 ASSEMBLY AREA 1.813
(INCLUDED WELDING) :
6 RADIO GRAPHIC - 245
EXAMINATION ROOM
7 SAND BLASTING PAINTING 000
o AND ACID CLEANING ROOM |
8 RAW MATERIAL 400
STORAGE AREA.
g " TOOL ROOM 108
10 PARTS STORAGE AREA 693
11 MAIN PASSAGE AND OTHERS 2,210
~ Total 13,520
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Table 4-3 Summary of Investment Cost for P.T. Barata Jakarta

UNIT: 1,000,000 YEN

ITEM FOREIGN DOMESTIC  TOTAL

1. MACHINERY & EQUIPMENT 3,340.35 3,340.35
2. ELECTRICITY & INSTRUMENT 174.32 321.54 495.86
3. LAND PREPARATION 9.96 95.79 105.75
4. OCEAN FREIGHT, INSURANCE 217.75 51.64 269,39

& LOCAL HANDLING :
5 INLAND TRANSPORTATION 48.92 48.92
6. CIVIL | 66.91 339.33 406.24
7. ERECTION 13.76 261.23 274. 99
8. BUILDING (PLANT & OTHERS) 103.19 593.66  696.85
9. BUILDING (OFFICE) 5.43 31.24 36.67
10. OTHERS 305.43  5.38 310.81
11. ENGINEERING_ FEE 339.18 77.18 416.36
12. CONSTRUCTION EXPENSES 126. 09 126. 09
13. PHYSICAL CONTINGENCIES 137.29 136.64 273.93

TOTAL 4,713.57  2,088.64  ©6,802.21

Note: 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 4-4  Implementation Project System for P.T, Barata Jakarta Factory

GRNERAL
ADVISOR OR{s)

- TECHNICAL
ADVISOR ORls)

[ COORDINATOR
OR(s) :

. ENOINEERING
. GROUP

CONSTRUCTION -
GROUP

—~ CONTROL OROUP ——

—  TRAINING GROUP ~—

|~ FIRLD ——

——  PROJECT QROUP ——v—

_—

-

TOTALLY COORDINATING
SCHEDULE

LAND PREP. & CIVIL
BUILDING
-MACIH_NERY
ELECTRICAL
PIPING
TRANSPORTATION
ADMINISTRATION
FACTORY PLANNING
LAND PREP. & CIVIL
BUILDING -
MACHINERY
ELECTRICAL & {NST.
PIPING
CONSTRUCTION _ _
SCHEDULE CONTROL - — WISPECTION
MATERIAL CONTROL —wf— LAND PREPARATION
—  CIVIL & ARCHITECTURE
| CONSTRUGTION MACHINERY
& CONSUMABLR
— EQUIPMENT
— PIPING
— BLECTRICITY
v~ THBULATION PAINTING
& OTHERS
TRANSPORTATION ——— UNLOADING
1 TRANSPORT

L— CHECK
SCHEDULE CONTROL |

SHIPPING & INLAND TRANSPORTATION
cost | '

LOCAL PABRICATION -

ENGINEERS TRAINING

WORKERS TRAINING

TEST RUNNING
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_Fig-4-1 MANUFACTURING PROCESS FLOW.
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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 resuit, correct the plan. (Action)

Fig. 5-1 P.D.C.A Managerial Cirele.
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P.T. BARATA: JAKARTA FACTORY

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

PACE
MACHINE-TOOLS & WELDING MACHINES +vovvveeennans 2 = 14
AsngBLY EQUIPMENT & MATERIAL HANDLING ........ 15 - 22
QUALTTY ASSURANCE & TESTING UNIT .vovvnvennnses 23 - 24
AUXTLIARY UNIT .oveesineeees ey 25 = 26

}; shown usable existing machine Code No.
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1. MACHINE TOOLS & WELDING MACHINES
NO. TYPE OF MACHINE QUANTITY |
1.1 HEAVY DUTY UNIVERSAL LATHE MACHINE
1.1.1 Max. turning diameter 290 mm 1
Distance between center 1000 mm For sgite
1.1.2 Max. turning diameter 350 mm 1
Digtance between center 1500 mm
1.1.3 Max. turning diameter 450 wm -2
Distance between center 4000 .ma
1.1.4 ‘Max. turning diameter . 550 mm _ 1
Distance between center 4000 mm
1.1.6 Max. center distance 1500 mm . 6.
(B,10) Center helght above machine bed 200 mm
(B.11) Center height above carriage 110 mm
(B.12) Spindle bore 50 mm
(B.13)
(B.14)
{B.16)
1.1.7 | Distance chuck to the turret end 490 mm 1
{B.19) Center height above machine bed 225 mm
.Center height above carriage 120 mm
1.1.8 Max, center distance . 1000 mm 1
(B.22) Center height above machine bed 30 mm
Center helght- above gap S~
Center helght above carriage 250 mm
Spindle-bore 100 mm
1.1.9 Max. center distance . 2860 ‘mm 1
(B.23) Center height above machine bed 340 tm
Center helght above carriage 250 mm
Spindle bore $70 mm
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TYPE OF MACHINE

NO, QUANTITY
1.2 HEAVY DUTY FACING LATHE MACHINE
1.2,2 Max, center distance 2400 mm 1
(B.B.43) Center height above machine bed 950 mm
1.3 VERTICAL BORING & TURNING MILL MACHINE
1.3.3 Max. turnlog diameter 2350 mm 1
Max. turning height "2550 wmm
1.3.5 Table diameter 1100 wind 1
(KRS. 41) | Max. turning diamerer 1270 wmé
Max, turning height 900 mm
1.3.6 Table diameter 1250 mmé 1
(KRS.42) | " Max. turning diametér 1600 mug
. Max. turning height 1030 wm
Max., loading weight 4000 kgs
1.4 HEAVY DUTY RADIAL DRILLING MACHINE
1.4,2 Max. drilling capacity 50 mmg 1
1.6.3 Max. drilling capacity 65 mmp 4
1.4.4 Max. drilling éapacity 80 mmé 1
1.4.7 Table diameter 750 mmd 1
(BOR,64) | Max, drilling height 260 mm
- | Distance spindle to column 400 mm
Table vertical travel 540 mm
1.4.8 Table length 300 mm 1
(BOR.70) Table width : 270 mm
Max. drilling height 130 mm
Distance spindle to column 215 mm
Table vertical travel 700 tmim
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QUANTTTY

table size ) 6000 x 2000 mm

NO. TYPE OF MACHINE
L5 VERTICAL DRILLING MACHINE PILLAR TYPE
1.5.1 Max, drilling chpacity 35 mmgé 1
1.8 PORTABLE UNIVERSAL RADIAL DRILLING MACHINE WiTHSWIVEL
RAM ANR HEAD
Max. drilling capacity 45 mmg 1
1.9 HORIZONTAL BORING & MILLING MACHINE
1.9.1 Heavy duty horizontal boring & milling machine i
~ {Table Type)
Spindle diameter . 130 mm
Table size’ 1520 % 1700 mm
1.9.3 Heavy duty horizontal boring & milling wmachine
' - (Floor Type)
Spindle diameter 130 mm i
Floor size 4000 x 4000 mn
. 1
1.9.5 Max. head travel
(K36) na.
Max. tablelong. travel
Max. workplece width 1850 mm
Max. spindle travel
1.10 UNIVERSAL MILLING MACHINE o 1
Table size - 1800 x 560 mm
1.11 PLANING MACHINE.
1.11.2 Heavy duty double column planing machine 1
table slze : 8000 x 1400 mm
1.11.3 Heavy duty open side planing machine 1
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TYPE OF MACHINE

NO. QUANTLETY
1.12 HEAVY DUTY HYDRAULIC HACKSAW MACHINE
1.12.% | Max. cuttdng 280 mmd -1
1.12.2 Blade size 3 370 mm 2
{MGRB1) Max. cutting capacit 5 1inch
(MGRB2) ‘ R
1.4 - UNIVERSAL TOOL & CUTTING GRINDING
1.14.1 Swing o 265 mm 1
Distance between workhead and 910 mm
tailstock '
Table size 180 x 1320 mm
- | .
1.14.2 Grindstone size
(SL46)
(SL4T)
1.15 SEMIAUTOMATIC GRINBER FOR SHARPENING 1WIST DRILL &
CORE DR_ILL :
1.15.1 | Range drills diameter 10 - 100 mm | 1
Point angle BO1/4 -1701/4
.1.17 PEDESTAL GRINDING MACHINE (DOUBLE GRINDING WHEELS)
1.17.1 Pedestal grinding machine o 2
wheel size 150x25%51mm
1.17.2 Pedesfal grinding machine 3
wheel size 300x40x7 6mm
1.17.3 Pedestal grinding machine 1
- wheel gilze : 500x60x127mm
1.17.4 Grindstone slze K]
(GRU6G()
(GRD61)
(GRD62)

4-3-76



6/26

NO. TYPE OF MACHINE QUANTITY

1.19 HEAVY DUTY HYDRAULIC PRESS MACHINE

1,191 Power 960 Tons 1
Table area 4800 x 2000 mm ’
Stroke .600 wm
Daylight 1500
Example of cold forming capac1ty
1. 1000 mmR x 3000 mml at plate thickness 35 mm
2, 1000 meR x 4500 mmL at plate thickness 25 mm

1.20- HYDRAULIC STRAIGHTENING PRESS MACHINE FOR SHAFT
Max, force 40 Tons 1
Piston stroke 304 mm For: alte
Max. length of shaft 2000 mm '
Thyoat. depth 250 mm
Table size 1000 x 300 mm

1.21 HYDRAULIC PRESS BRAKE MACHINE
Power press 750 Tons v
Max. plate width 4000 mm-
Throat depth . 400 mm
Day light 650 mm
Stroke 350 mm

1.22 HORIZONTAL PROFILE STRAIGHTENING MACHINE
Force : o 200 Tons 1
Threat depth © 235 mm
Stroke 750 mm
Day light ' _ 600 nm
Table block size 450 x 1700 wm

1.23 HORIZONTAL CYLINDRICAL SHELL STRAIGHTENING MACRINE 1
Force 800 Tons
Day light 650 mm
Stroke : : 200 mm
Max. plate w1dth 4000 mm

1.24 HEAVY DUTY HEAD FLANGING MACHINE e

1.24.2 Max. head diasmeters:s 3000 mm 1
(Range of plate thickness: 8-18 mm)
Min. head diameter 800 mm .
(Range of plate thickness: &.5-12 m)

1.25 HEAVY DUTY HYDRAULIC PRESS MACHINE

1.25.2 Force - 2000 Tons 1
Table area 6000 x 3000 mm
stroke - 1000 wm
Day light 2000 mm

Example of cold forming capacity
1. 1000 mwoR x 3000 muwl, at. plate thlckness 80 amn
2. 1000 mmR x 6000 mml at plate thickness 45 mm
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NO.

" TYPE OF MACHINE QUANTITY
1.26 MECHANICAL PLATE BEND ROLLING MACHINE
: 1.26.3 Max. plate thickness bending capacity 22 mm 1
Max. plate width 4000 wm
Min. bending diameter 650 wmm
1.26.5 Max. plate thickness bending capacity 38 mm 1
Max. plate width 4000 wm
Min. bending diameter 850 mm
©1,26,7 Max. plate thickness 0.5 inch 1
(MRL51)] Max. length of plate 2000 mm
1,27 HEAVY DUTY HYDRAULIC PTPE BENDING MACHINE 1
Max. bending capacity of pipé 4 inch ¢
-1.28 HYDRAULIC BENDING MACHLINE
Max. bending for : ‘ 1
Pipe 5T.37 (diameter x thickness} 216 % 5.8 mm
Square solid bar 110 mm
Round bar 120 mam
1.29 MECHANICAL PLATE SHEARTNG MACHINE
0 1.29.1 Max, plate thickness C 16 om 1
Plate width 4000 mm
1.29.3 Max. plate thickness 3 mm 1
(MRLB4) | Hax. length of plate 2500 mm
1.30 MECHANICAL UMIVERSAL STEElL WORKER MACHINE
Flat shear max. 250 x 22 mm 1
Bar stock shear 65 mmg
Square stock shear 55 mm
Punch max, #38 in thickness 27 mm
Notching 16 mm
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500 mm

NO. TYPE OF MACHINE QUANTITY
1.31 HAND NIBBLING MACHINE
Max. nibbling capacity 8 mm 1
Smallest radius 300 mm
1.32 PUNCHING MACHINE.
1.32. Mechanical heavy duty punching machine 1
Max. punching capacity 30 wmgé
Thickness : 25 mm
1.33 HANDY HEAVY PNEUMATIC RIVETING HAMMER
Max. rivet diameter @
Steel construction up to 37 mm 3
Boiler construction up to 33 mm
1.34 MECHANICAL PLATE FORMING MACHINE
Max. platé.thickness 8mm . : 1
: (light metal
s5t.37)
Depth of gap horizontal 675 mm
1.35 TUBE EXPAN]jER
Max. plpe diameter 10 - 45 mm 4
1.36 UNIVERSAL FILING AND BAND SAW MACHINE
Stroke of blade of file 0 - 120 mm 1
Table 400 x 400 mm
1.37 KEY SEATING MACHINE
Width of key 3 - 70 mm 1
Max, key way length
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No, | TYPE OF MACHINE QUANTT'TY
:1.38' PIPLE 3EVELLING/EDGING MACHINE
1.38.1 Edge cutting machine 1
Cutting length 8000 mm
1.38.2 Portable handy electric bevelling 1
i machine
Max. material thickness 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 air compressor 2
Max. pressure 8.8 har .
Capacity 15 m3/min.
1.39.3 High pressure air compressor _ 1
Max. pressure 200 atm
Capacity 22 m3 /Hr
Motor 11 kW
1.39.4 Working pressure 2.5 atm 1
(KOM91) 500 rpm
1.39.5 Working pressure 2.5 atm 1
{KOoM92) 500 rpm
1.39.6 Working pressure 2.5 atm 1
{KOM93) 500 rpm
1.39.7 Working pressure 8 atm 1
(KOM30) 1500 rpm
1.39.8 Working pressgure 5 atm 1
{KOM99) 1425 rpm

4-3-79



10/26

QUANTITY

NO. TYPE OF MACHINE

1.40 MECHANLICAL TUBE FINNING MACHINE
Max. tube outside diameter 25.mm 1
Max, height of fins 50 mm

1.41 INDUCTION HEATING EQUIPMENT
Welding current 600 Amp 2
Duty cycle 100% at 600 Amp :
Queput voltage 60 - 80 volts .

1.42 CUITING TOOLS 1

1.43 SURFACE PLATE FOR MARKING
Dimension 4000 x 6000 mm 2

x 400 mm.

Max. lcad 10 tons

1.44 COPIER GAS CUTTIRG MACHINE
4 cutting torches 1
Max., plate thickness 150 mm _
Effective cutting 6000 x 3000 mm

1.45 PLASMA CUTTING MACHINE

1.45.1 Max. cutting thickness 70 mm 1
alloy steel

1.45.2 2

(-)

1.46 AUTOMATIC GAS CUTTING HACHINEI(CIRCULAR)
Max., cutting thickness 150 mm 1
Circle cutting range dlameter . 60 - 2000 mm

Cutting speed range

80 - 1000 mm/min
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Xo. TYPE OF MACHINE ' QUANTITY
1.47 PORTABLE FLAME CUTTING MACHINE
Cutting capacity 150 mm _ k)
1.48 PIPEEND BEVELLING FLAME CUTTING MACHINE
Effective pipe diameter - 150 ~ 1000 mm 2
Pipe thickness 5 - 50 mm
1.49 MANUAL FLAME CUTTING
Max. cutting thickness ] 150 mn 10
1.50 SEMTAUTOMATIC GAS METAL ARC WELDING MACHINE
1.50.1 | Max. welding current 600 Amp b 10
Max. wire diameter 1.6 mm ' :
1.51 SUBMERGED--ARC AUT(_)'HATIC TANK WELDIRG MACRHINE
1400 Amp. Max. wire diameter 6. mm 3
Max. vertical height 4200 mm
1.52 AUTOMATIC SUBMERGED ARC WELDING MACHINE
1.52.1 | 1500 Amp. Max. wire ‘diameter 6 mm - 10
1.52.2 - 2
{~)
1.53 AC ARC WELDING MACHINE
1.53.1 | Max. welding current 500 Amp 20
Duty eyele 60% at 500 Amp.
AC
1.53.2 Max. welding current 300 - 500 Amp 15
(<) = o
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TYPE OF MAGUINE

" No, QUANTITY
1.54 DC ARC WELDING MACHINE
1.54.1 Max. welding current 300 Amp , 10
Duty cycle 60%Z at 450 Amp.
Do
1.54.2 Max. welding current 300 ~ 500 Amp 10
=)
1.55 ne HOTOR CGENERATOR WELDING MACHINE
Max. welding current 600 Amp. 8
Duty cycle ' 60% at 600 Amp
1.56 Do DIESEL GENERATOR : WELDING MACHINE
1.56.1 Max. welding current 600 Amp, - . 3
. Duty cycle 60% at 600 Amp.
1.56.2 Max. weldipg current 500 Amp. 1
(-
1.57 T,1.G. WELDING MACHINE
1.57.1 Output current DC Max. 500 Amp. 3
' Duty cycle 60% at S00 Amp.
1.57.2 | Max. welding current 500 Amp. 2
(-)
1.59 DIESEL GENERATOR
‘Continuous output 250 KVA 1
3 phase alternating current 380/220 Vele,
(AC) 50 Hz
1.60 CARBON ARC AIR GOUGING MAGHINE
Rated current DC 600 Aﬁp. 4
Duty cycle 100%
Usable carbon diameter 5 - 11 mm
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' NO, TYPE OF MACHINE QUANTITY
1.61 WELDING POSITIONER
1.61.1 Rotated and tilting table : . ‘ 1
S Table slze ' 1500 x 1500 mm
Max. load on table i} horizontal 4 Tons :
position.
1.61.2 Rotated and tilting table 2
Table slze diameter 500 mm
Max. load on table in horizontal 500 kg
position .
1.61.3 | Welding positioner: 1
' Rotated and tilting table
Table size diameter 1000 mm
Max. load on table in horizantal 1000 kg
pesition
1.62 TURRING TABLE FOR GAS CUTTING
1.62;1 Turning table for gas cutting 1
Effective cutting dlameter 5000 mm
Max. load 15 tons
1.62.2 Turning table for gas cutting 1
Effective cutting diameter 4000 mm
Max. load 10 Tons
1.63 BOOM TYPE WELDING MACHINE
1.63.1 Boom type automatic submerged 2
- arc -welding machine _
Automatic welding carrier
Vertical, - 4000 mm
Horizontal 5000 mm
Sub-merged arc welding machine 1200 Amp 4.8 mm
1.63.2 Bodm‘type automatic gas metal 1
arc welding machine
Automatic welding carrier
Vertical 1600 mm
Horizpntal 5000 mm .
Gas metal arc welding machine 500 Amp. 1.6 mm
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NO., TYPE OF MACHINE QUANTITY
1.64 SHAPING MACHINE
1.64.1 Table length 420 mm 3
{SKR32) Table width . ¢ 310 mm
{SKR31) Max. tool-head travel " 420 nm
(SKR30) | Max. table vertical table 280. rm
Max. table longitudinal travel 480 mm
1.65 PROFILE CUTTING MACHINE
1.65.1 Max, cutting capacity 100 ﬁmé 1
(MPF85) (Rotary saw)
1.66 SLOTTING MACHINE
{STK33) ,
Table diameter 700 mmg 1
Max. ram travel 300 mm
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2. ASSEMBLY EQUIPHMENTS & MATERIAL HANDLING

Lifting height 5 meters

" NO. TYPE OF MACHINE QUANTITY
2.1 BAY TRANSFER CAR

2.1,1 Capacity 10 Tons k]
2,1.2 Capacity 20 Tous 3
2.2 FORKLIFT TRUCK 3 TONS 1
2.3 FORKLIFT TRUCK 5 TONS 1
2.5 30 TONS HYDRAULIC TELESGOPIC TRUCK CRANE

Wheel type 1

2.6 HOTST

2.6.1 Hiolat 1 Ton x 6 m 6
2.6.2 Hoist 2 Tons x 6 m [
2.7 JIB CRANE 1 TON

4-3-8%



16/26

Cable diameter

5/8"

~NO. TYPE OF HACHINE QUANTITY

2.8 OVERHEAD TRAVELLING CRANE 5 TONS

2.8.1 Lifting height 6 meters 2
Rail span 12 meters

2.8.2 Lifting height 7 meters 4
Rail span 12 meters

2.8.3 Lifting height 7 meters 3
Rail span 15 meters '

2.11 OVERHEAD TRAVELLING CRANE 10/3 TONS

2.11.1 Lifting height 7 meters 1.
Rail span 12 meters

2,11.2 Lifting height 10 meters ]
Rail span 24 meters

2.11.4 Lifting height 12 meters 2
Rail span 24 meters

2.16 OVERHEAD TRAVELLING CRANE 25/5 TONS

7.16.1 Lifting height 10 meters 1
Rail span 24 meters

2.16.2 Lifting height 12 meters 2
Rall span 24 meters

2,21 GANTRY CRANE 25/5 TONS
Lifting height 12 meters i
Rail span 10 meters

2.23 PULLERS WITH LOAD LIMITER
Pulling capacity Approx. 3000 kgs 1
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Wo.-

Lifting capacity 1 Ton
Max. stroke +150 mm

TYPE OF MACHINE QUARTITY"
2;24 UNIVERSAL THEODOLITE COMPLETE SET 1
2,25 ‘MANUAL SCREW JACK
.Lifting capacity 10 Tons 2
Stroke 150 mm -
Collapsed height 280 mm
2.26 HAND PUMP HYDRAULIC JACK 10 TONS
Stroke 150 mm 2
Closed height 330 tm
2,27 - HAND  PUMP HYDRAﬂLIC JACK 35 TGNS'
Stroke 300 mm 2
Closed height 545 mm
2.28 HAND ‘PUMP HYDRAULIC JACK 100 TONS
Stroke 300 mm 2
Closéd height 598 mm
2.29 HAND PﬂMP HYDRAULIC JACK COMPLETE SET 500 TONS
Stroke 150 mm 1
Clored height 473 mm
2.30 - HAND PUMP HYDRAULIC SPREAD CYLINDER SPRING RETURN
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TYPE OF MACHINE

NO., QUANTITY
2,31 HAND PUM? HYDRAULIC SPREAD CYLINDER SPRING RETURMN :
Lifting capacity 3 Tons 2
Max. stroke +250 mm
2,32 HAND PUMP HYDRAULIC PIPE BENDER COMPLETE SET
Max, pipe to be bend 1/2"5 up to 4"¢ 2
2,33 ELECTRIC WINCH COMPLETE WITH PANEL CONTROL
Max. lifting caﬁacify 15 Tons 2
2.34 ELECTRIC WINGH COMPLETE WITH PANEL CONTROL
Max. lifting capacity 25 Touns 1
2.35 ROPE ‘PULLEY _
Max. 250 kg 3
2,36 CHAIN BLOCK PULLEY
Max. load and liftiné capaclty 5 Tons and 2
3000 mm
2.37 CHAIN BLOCK PULLEY
Max, lpad and lifting capacity 10 Ton and 2
3400 mm
2.38 CHAIN BLOCK PULLEY
Max, load and lifting capacity 25 Tons and 2
3500 mm
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QUANTITY

‘NO.. TYPE OF MACHINE
2,39 ?AIR OF DRUM ROTATOR WITH DRIVE MOTOR AND IDLER ROTA&OR
Adjustable rotating speed
Drum diameter _ 1000 - 5000 mm
2:.39.1 5 Tons 2
2.39.2 10 Tons 3
2.39.3 20 Tons 3
2.39.4 50 Tons 2
2,40 PAIR OF IDLER DRUM ROTATOR WITHOUT DRIVE MOTOR
Hax. load 5 Tons 2
Drum dlameter 1000 — 3000 mm
2.41 - YOKE OR CHAIN PIPE VISE WITH TRIPOD STANb
Max, pipe diameter 100 mm 3
2,42 HEAVY DU'fY PORTABLE ANGLE GRINDER
Wheel diameter 175 mm 15
Drive motor Approx. 1.5 kW
2,43 HEAVY DUTY VERTICAL SANDER
Wheel sander 175 mmg 2
Drive motor 1.5 kW
2.44 POMER CABLE PULLERS
Max., pulling power 2 Tons 2z

With drive motor
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NO. TYPE OF MACHINE QUANTTITY
2.45 HAND WINCH (TOTALLY ENCLOSED TYPE)
Capaclity 1000 kg - 2
Length S0m
2.46 CABLE FISH -~ TAPE BLOWER VACUUM
Tube in diameter to be vacuum 19 - 31 m 2
2,47 CABLE SHEAVE & ROLLER SEVERAL TYPE
Max. power of pulley 1 Ton 2
Range diameter of cabl 2-15m
to be pulled : :
2.48 COM?LETE SET CABLE GRIPS (WIRE & CABLE CRIMPING TOOL)
Max. safety load 1000 kg . 2
Range of strip copper wire cable 5 - 150 rm :
2.49 COMPACT HYDRAULIC CABLE BENDER
Bend capacity 250 up to 2
1000 MCM
2;50 MANUAL TACHET CABLE BENDER
Universal bending shoe fits 500 MCM 2
all cable size
2.51 MANUAL HYDRAULIC CABLE.CUTTER
Max. cable diameter to be cut 2" 2
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NO.

TYPE OF MACHINE QUANTITY
2.52 CABLE STRIPPER
Range capaéity'of cable stripper 6 up to 20 ANG 2
2.53 CABLE STRIPPER
Range capacity of cable stripper 4 AWG up to 2
1000 MCM
2.54 PORTABLE HYDRAULIC CABLE CUTTER
Max. cable diameter to be cut 134 mm 2
2.55 CABLE LUG PRESSURE (CRIMPER MANUAL)
Range: capaclty 1.25 ~ 8 mm 2
2.56 CABLE LUG PRESSURE (CRIMPER MANUAL)
Range capacity 5.5 - 14 mm 2
2.57 CABLE LUG PRESSORE (CRIMPER HYDRAULIC)
Range capacity i4 - 150 mm 2
Power 10 Tons
2.58 PRECISION CURRENT TRANSFORMER
Primary rating 10/15/30/50/ 1
100/250/300/
500/750/1000A
2.59 PRECISION AMPERE METER (AMMETER)
Range 100/200/500/ 1
1000MA
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TYPE OF MACHINE

NO, QUANTTTY

2.60 PRECISION AMMETER (LINE CURRENT TESTER)

Full scale valve . 15/30/75/150/ 1

— 3004 :

2.61 PRECISION VOLT METER

"Range S 30/75/150/300V 1
2.62 INSULATION TESTER 1
2.63 AIR LESS PAINTING SPRAYING UNIT COMPLETE MOBItE TYPE

1

Sultable for.high pressure design for heavy viscocity
of paint, o :
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3. QUALITY ASSURANCE & TESTING UNIT

NO. TYPE OF MACHINE QUANTITY
3.1 PORTABLE COBALY UNIT AND PORTABLE IRIDIUM UNIT. 1
3.2 AUTOMATIC FILM PROCESSING UNIT 1
3.3 COMPLETE SET PORTABLE MAGMETIC PARTICLE INSPECTION i 2

EQUIPMENT
3.4 PORTABLE ULTRASONIC TESTING UNIT
Suitable for weld inapection, corrosion and also 1
crack detection.
Complete get with atandard accessories.
=3.5 RAbIOGRAPHIC X~RAY TESTING UNIT
Complete set with standard accessories 1
3.6 HIGH PRESSURE WATER PUMP
3.6.1 With electric motor. 1
For testing the leakage of the pipe or
presgure 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.
Hax. pressure 400 Atm
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NO. TYPE OF MAGCHINE QUANTITY
.7 ELEGCTRO MAGNETIC PAINT THICKNESS TESTER
Complete with recommended standard accessories 1
3.8 UNIVERSAL TESTING MACHINE
For tenslle 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 FURNACE
4.1.1 Effective chamber 6000 x 6000 1
‘ x 18000 mm
100 Ton
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
Size 6000 x 4500 1
x 15000 mm
Compelte with dust collector
4.3 SAND BLASTING MACHINE
' ﬂovéble type i
Tank content 140 Liters
Working pressure 8 bar
4,5 WELDING ELECTRODE OVEN
4,5,1 Dimension 2000 x 2000 2
' x 1000 mm
_ 500 kg
Adjustable temperature, range Max. 100°C
4.5.2 Capacity 100 kg 2
For site
4.6 SUBMERGED-ARC FLUX DRYING OVEN 4
2: For site
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NO. TYPE OF MACHINE QUANTITY -

4,7 ACID CLEANING EQUIPMENT

4.7.1 Acid cleaning equipment 1
4,7,2 Acid cleaning equipment for AFC 1
4,8 DRYING CHAMBER i
4.9 PAINTING CHAMBER 1
4.10 SPECGIAL EQUIPMENT/JIGS & FIXTURES 1
4,11 HMEASURING DEVICES 1
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4.4 Barata Tegal Plant
4.4.1 Technological Disgnosis of Barata Tegal Work Shop
) His'tory and production status of the work shop

_ Tegal General Work Shop of P.T. Barata Indonesia is founded in 1920 as a -
maintenance and rehabilitation center of sugar plants in the central Java, Some of the
sugar plants in this area started operatlon as early as in 1835.

The WOrk shop has had no appreclable ["BIIOV&thI] or modermzatlon since
1920 so the crane facihties and maehine tools are of extremely old-'fashloned and
mefflclent type. ‘I‘he work Shop depends upon the Machme Taol Rehablhtatlon Center of
Surabaya for maintenance of its machine tools. But the mamtenance ‘has not been
executed satlsfactomly Although people involved in shop management are really eager to
exert every possuble efforts for mamtenance, the facilities are undoubtedly in the state of
consmerable deterloratlon and any reasonable degree of accuracy can never be expected.

.Production items of the shop are:

1) Ma_intenanee services for and supplyef 's'pare-part's to the sugar plants
in the central Java area. Basmally, the Tegal Work Shop eurrently
covers 23 - 28 plants among those situated in Central Java.

2) Manufacturing and supply of irrigation facilities such as water gate
and water tray threijghout_ the area.

3] Manufacturmg of some of stee1 structures for which P.T. Barata
Indonesxa contracted mstallatlon in the Central Java area, These are
mamly fabricated at the installation site. '

. As descrlbed above, whlle Tegal Work Shop is engaged mainly in the
manufactuz’mg of spare rolls for sugar cane mills on one hand they are in the nature of a
general work shop on behalf of P.T. Barata_lndonesm in the Central Java area.



Production #ecord of Tegal Work Shop for the past 5 years'ineluding 1984
is shown in Table 1-1 "Production Record". Problem to be pointed out as of critical
importance is that the work load of the Shop;' particularly the machine work department,
is not averaged throughout the year, smce the mamtenanee works for the sugar plants
must necessarily be limited to the cane off season, that is through December to April

(2) Current eapabi]ity and technology for produetion

As stated in the forgoing clause, Tegal Work Shep has two main
depariments; one is machine work department which is mainly engaged in the working and
manufacturmg of rolls for sugar cane mllls the other is plate work department that is
mainly engaged in the fabrlcatmn of steel structure/equlpment for n*mgataon faelhtles
Present plant processmg equlpment of ‘the shop is of awfully old—fashloned and

deterlorated nnture.

As is showrx in Table 1- 1 "PI‘OdUCthH Record" past record for the machine
work department is about 200 tons per. year, It is to be noted that the product:on for this
department is greatly affected by seasonal variation in the work quantity for sugar plants
maintenance. 1f given constant work load throughout the, year, thé department could

maintain a machmlng capaclty of at least 400 - 500 tons per year. HoWever, to maintain
this level of capaelty, it would be necessary to gwc adequate suspension time to

machiner y for repaw works and accuracy compensatlon

On the other hand, the plate work department has practiecaily nothing. of
the facilities to work with. Peeple are m'ai'hly ehge_g"ed in conventional manual handiwork,
and they mainly work on middle through light gauge plates.

Another obstacle to 1mprovmg productlon efflelency of the shop is the
fact that the handlmg famhtles are only poorly provided. '

- It may safely be said that these handicaps in fac:hties are made up for by
both the worker s and managerial skill, For example, bevel gears to be used for irrigation
gate winch are made through the handleraft process of markmg, shaper machmmg and
manual fuushmg by means of files, This is because they don't have any proper hobbing

machines. However, the workmanship is quite satisfactory.
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Table 1-2 "Production Analysis" is the summary of bottleneck points in

terms of the faclhtxes and produetion techmques of the Work Shop, It is quite clear that

there are many bottlenecks for manufacturing procedures for each produet.

(3) Management and labor

1)

2).

Organization and labor

~ As is shown in Fig, 1~1 "Barata Organization" Tegal Work Shop

belongs to the Mach_ining & Foundry business group, The work shop,

. besides sharing machining and manufacturiiig works for sugar plant

equipment with Surabaya machine shop, is in charge of general work
shop for the group. It also supports other business groups in the plate

~works and site construetions in the Central Java area.

Fig.-1-2 "Organization Chart" shows the managerial or'ganization of
the shop, while Table 1-3 !'P__é?son_nel" deseribes its personnel line-up.
It is noted that 78 out of 104 direct 'Workers, or 75%, are skilled
workers, Atong with this high percentage of skilled workers, their
relatively high age is suggestive of the higher level of skill.

Production control system

_ Given below is the present status of the production control system of

‘Tegal Work Shop.
@ Production order flow and produetion scheduling

Fig. 1-3,(&). "Produetion Order Flow" shows how an work order
goes to operators through the instruction sequence. When a
finish ecard @ is fed back from the Quality Control Section to
the Production Planning Control Section (hereinafter called
PP(), the particular work is considered finished.

PPC is the key section that governs production scheduling of the
shop. It's functional organization is as shown in the Fig. 1-3 (b)
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“Functional Organization”. Production time schedule is created
by means of network technique. ' ‘ ’

On the sheet are specified the following items:

i) Day when the work started, day when it ended, and the
number of days required for edeh work procedure.

'{i) Critical paths encountered during the procedures.

“iii) - Details of work to be done and faeility code number for

each procedure.

iv) Man-hours/machine~hours required for each procedure.
PPC, based upon’ this time schedule, follows up and expedites
progress of works, controls ‘agaihst past figures of man-
hours/machine-hours-and keeps records of them.

Quality control

Quality control in Tégal Work Shop is done by three members
only including a section manager, eonsequently, seope of
inspeetion is limited to c¢heck the dimensions of the plate-worked
products and partis ‘against the ' tolerances of instructions

furnished by clients or the shop's own drawings.

In other words, it can safely be said that the quality control of
the work shop wholly depends on: '

i) skill level of the direct workers, and
ii) quality of the materials purchased or furnished.

Moreover, though' each operator is apparently résponsible for
precision in his works, he has to depend on extremely poor
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inspection tools, This means that reliability of products has to
be based solely on the operator's skill and experience.

On the other hand, quality control over fabrication at the
erection site is wholly condueted by supervisors at the site. So,
the Quality Control Section has virtually nothing to do with such
kind of field works.

Faeility maintenance

Facility maintenance at the Tegal Work Shop is generally
performed as follows:

i) 8 members of the Maintenance Seection prepare themselves
~ to any troubles raised daily by operators who use facilities.

ii} In addition to the above, the Maintenance Section performs
periodic general inspection on the facilities for preventive

maintenance,

iii) An expert maintenance chief from Surabaya Machine Tool
| Rehabilitation Center visits Tegal Work Shop once in every
.6 months to conduet special diagnosis' on the facilities.
The results of the diagnosis are reported to the top

management.

iv). Replacement of parts: and repair works that require
'improvements on accuracy are all performed at the
Surabaya Machine Tool Rehabilitation Center,

v) Maintenance . works having done to each machinery and
facility are recorded on each card and kept in custody.

Maintenance budget of Tegal Work Shop for 1984 fiscal year
amounts only .fo. 13 million Rps. This amount along with the
number of maintenance people are considered insufficient in
view of deterioration of the facilities averaging 50 years of use.
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- @ Prbcuremént of materials -

Procurement of materials for the shop is classified by route as
follows:’ ' ' '

i) Procurement from its own foundry, mainly from Surabaya

Foundry.
ii) Purchase from other sources.

" One of the other sources is the government-owned steel mill and
the  other is local distributor. In either case, purchase
specifications/terms/pricings are reviewed 'by a '"Material
Receiving Team" designated by the Branch Manager of Tegal
Work Shop, and quality check of the materials is done at

acceptance.

On' the othier hand, as to procurement from its own foundry, it
was understood as follows, taking as an example cast iron of
spare roll shell for sugar cane mill:
&) Marketing' members * visit. 's'ugar cane mills they are

: responsible for and ‘obtain preliminary orders for

replacement rolls in August and September every year.

b) PPC sets up a plan for production and gives out preliminary
orders for the shélls to Surabaya Foundry.

¢) Durting the. ecane off season through December to April old
rolls for replacem'ent_ are taken out from the sugar plants to
be sent to the Shop.

d} At Tegal Work Shop, old shells are removed, new shells (that
" have been provided as desecribed in ii) are shrinkage-fitted
and machine-worked. Re-installation is done by April when

the cane season starts. -
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Materials delivered from Surabaya Foundry to Tegal Work Shop
are altogether "as east," and almost no quality inspection is done
to these materials. ' '

As described earlier, no satisfactory inspection is made on the
eritical materials of east iron. It is understandably considered
that if defects are detected beydnd_ remedial work, serious
problems would happen in view . of both delivet'y sehedule and
trouble-shooting. |

(4) Layout, transportation facilities, buildings and auxiliary faecilities

1)

2)

Layout

Fig. 1-4 "Existing LéyOut" shows the present laycut of the shop, given

below are the characteristies and research results,

®

®

®

Total dimension of the shop premise is about 13,000 square
meters. Most of the land is oceupied by shop buildings and
auxiliary facilities leaving little room for expansion.

Work spaces are not in order because places for marking and
'cutting are not well-defined. Work spaces are not utilized to the
maximum efficiency. For instance, parking lot is within the

premises of the shop.

Plate works are done in two locations. This makes work-flow of

processes complicated and inefficient.

Transportation facilities

Fig. 1-4 "Existing Layout" shows the present transportation faeilities

of the shop. Given below are the characteristics and research

results.

®

Some of the overhead travelling eranes are so deteriorated that

they don't work as normally expected.
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@ Rail carriages are the .only means of transportatiori between
bays.

3) Buildings and auxiliary facilities
Buildings of the shop are quite old, some are built in 1920, others are
built after that. Roofs of the buildings were repaired several years
‘ago so that no difficulties are felt in this regard.

(5) Infrastructure, power supply and utility facilities

Tables 1-4 "Infrastructure" and 1-5 "Electrieal and Utility Faeilities" show
existing infrastructure and electrical and utility facilities for the shop.

4-4-8



" Table 1-1 Production Record

4-4-9

TEGAL WORKSHOP UNIT: DESPATCHED WEIGHT (TON)
CATEGORY 1989 1981 1982 . 1983 1984 AVERAGE
- {partially
forecasted)
(a) Sugar plant
maintenance 125 135 130 288 320 198
(b) Plate work 600 625 = 620 248 310 486
(c) Steel structure : _
- for site erection 48 40 50 135 160 87
TOTAL 773 800 800 671 790 i
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Table 1-3 Personnel

TEGAL WORKSHOP (in 1984)
. Classification Numbers Remarks
1) Manager 1 Branch manager
2) Engineers -
a) University graduated 4 Including seetional
: - managers.
b} High school graduated 81
3) Employees 53 Financial, accountants,
typist, ete.
4) Direct workers
a) Skilled 78
b} Unskilled 26 Helpers.
5) Indirect workers 28 Security, drivers, time-
' keeper, ete.
6) Total 271
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Fig. 1-1 Barata Organisation
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Fig. 1-3 Production Control System
in Barata Tegal Work Shop

(a) Production Order Flow

Marketing

®

@

Order Card _%

@

@ 7

Design

Drawing

{b) Functional Organization

Factory

®

Operator

Planning .Ga.‘oup'

Mansager

PPC dept.
(1 chief)

Total 14 Persons

; »{ Work Shop - -
Job ticket ‘ Operation
Drawing o Ticket
_Materla} D! card :
Finish Card _Q €

(5 Persons)

Production time scheduling
Estimation of man/machine hours
Material requirement

Control Group

(6 Persons)

Recording actual man/machine hours

Storage

(2 Persons)

_ Material/Tool Storage

4~4-18




i .

L L] —
< 3 T 1
, =
P8 R T ") B e sy rew] & % T
TR T 2RSS =y et T TS .
L ER S i T o : F ;
p— e i {
= * St . o LAE]
T 8T ? 9908308300030 H200 -
} (IO LR Tl 0 I T I e I B R R AR D R R N R Y
. ) 4 __...%m N
@ . i .
| &\. ]
D .
’ % \ | 20VY01S VR LIYM iy
. " v e BT 3
e —
. © oMM TS
- : ;
[ hdﬂ LA WV.@.(._ . B
gr— 1. - : :
o e om 2w
BN s
- 8 wion v Y
. ® ‘ e \
T ONIQHOS L ONIHSINGS
e
. @
Ta

4-4-19



4.4.2 Technological Assumption
(1} Plant loeation

_ " Tegal Work Shop is located in the center of the urban 'district__; The
premises of the shop are surrounded by roads and adjécent buildings with no room of |
expaﬁsi_on for plant premises. WMoreover, the premises are occupiéd by buildings and
offices. Only a small pateh of 1and is used for volley ball court, but there are no room for

plant expansion.

' Further sﬁidy, ‘however, shdws that some of the areas in one of the plant
buildings are used for parking lot for employees and that some of spaces are not
efficiently utilized without overhead tt‘avelling eranes.

Therefore, it is 1mperat1ve to increase produetion capacn‘.y and 1mprove
overall produetivity by making drastic ehanges to some of the eXlStmg‘ plant faecilities and
layout to make more effective use of the buudmgs.

{(2) Selection standards for broduction facilities

On the assumption that the main pfoducts for the shop are spare parts for
sugar plant maintenance and equipment for irrigation facilities, it is necessary to make
improvement to both the machining and plate work facilities.

However, in view of the structure of the shop buildings and nature of this
shop within the hierarchy of P.T. Barata Indonesia, it is not necessary to make the

facilities super-sized.

Basic principles for the facilities plan shall be considered along the line as

deseribed below:
1) Machinery for exclusive use shall be considered for items of repeated
production such as cane roll mills and gate winches for irrigation

facilities.

2} Introduction of plate forming facilities shall be considered. Also new

installation of automatie welders shall be considered,

4-4-20 .



(3)

3)

4)

5

In view of the great seasonal variations of workload for the shop, it is
necessary to set aside; within a feasible range, the existing facilities
for peak workload. TFor this end, required repairs dand remodellings
shall be considered.

Power supply is a serious issue in terms of specifications even at the
present stage. Therefore, construction of a substation shall be
considered not only for the current renovatnon, but also for future
renewal of the production facilities.

In’ V1ew of hmlted use of shop premises and buildings, outside
productlon and/or working at erection’ field site shall be considered

for the steel struetures of simpler nature required for repairs and

_ remodellings of sugar plants and irrigation facilities.

Transportation limit

Shlpments of the products are effected by inland transportation either to

the port of Carebong 75 kms apart), Prxok of Jakarta (320 kms apart), or Perak of
Surabaya (470 kms apart) In view of the line- ~up and nature of the Tegal Work Shop

products, shlpments from the port of Clrebong is satlsfactory even the capaclty of

available barge is 150 tons only.

Lnrmt to inland transportatlon is 3.5 meters h]gh, 2.5 meters wide and

12 meters long for & loaded ‘condition and up to 30 tons of the loaded produets subject to

police approval

Consequently there should be no hmltmg factors to the shop facilities

renovation plan in connection with transportatlon limit.
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4.4.3 Basie Renovation Plan

(1) Production program

1) Basie policy

2}

_P.T. Barata Indonesia is of intention to develop_’l‘egal Work Shop as a

general work shop in the central district of Java. The basic concept

is as summarized below.

®

The main duty of Tegal Work Shop is to provide the sugar plants
in the central distriet of Java with maintenance service and

_spare parts. This'basic concept is held unchanged.

The materials of plate work for irrigation are limited to medium

gauge plates and thin gauge sheets.

When P.T., Barata Indonesm books an order covermg new

construotlon wolk or repalr and reform work from cement or

sugar plants, it allots Tegal Work Shop a part of productmn and
repalr work for construetion machmery, equlpment and parts,
ineluding site fabrication, sub]ect to geographlcal transport

oonditions.

The work shown in (1) is concentrated to a seaqon out of sugar
cane, causing increase in the loads of maehimng In ordelr_ to
release ehange in loads even slightly, Tegal Work Shop is alloted
carriage axles cast in Gresik Foundry and pump easings cast in
Jakarta Foundry for the purpose of maohin_ing-. '

Production program

The produetion program of Tegal Work Shop is made on the basis of

markets research results and the basic poliey stated in 1), as shown in

Table 3-1, Production program.

4~4-22



@ Supply of sugar cane mill spare roll

The roll is the basie line of Tegal Work Shop, who has a market
share of 15% in the central district of Java at present. This
share should be doubled at least. -

In addition, orders are centered to a limited season; this -
concentration should be released as far as possible., It is
necessary to positively negotiate with the sugar plant, customer,
in such a way as to get an advance .order of spare rolls at the
earliest date.

@ Other machining work -

Carriage axles, pump casings; ete.-are repeatedly ordered and
produced. Their annual load should be leveled off and stabilized
-by an advanced order placed by the customer through positive
"~ negotiation, and by advance production carefully anticipated by
P.T. Barata Indonesia,

@ Plate work

The plate work items are mainly delivered for the irrigation
" purpose. The items are also subject to seasonal change. For this
‘reason, it is necessary to explore the new market of plate work
‘items in cement and sugsr plants,

@ Steel structures
Steel structures are used for new construetion, repair, or reform
work in sugar plants, and for irrigation. They should be used in

‘accessory. work to plate work items,  particularly asg a site
fabrication item.
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3)

Loeal content

The " market research suggests the localization of constructive
machine parts for the cement plant with a capacity of 1 million tons
per year and for the sugar plents with a capacity of 4,000 tons per
day. The localization has béen reviewed from the viewpoint of the
basis of equipment capacity plan.

‘However, localization could not be realized only with equipment
‘capacity. - After  important factors are design and production

engineering, material availability, competitiveness, ete.

(2) Load plan and necessary equipment:

1)

2)

Load plan

The produ’ctidn program. in (1), above is developed to a load plan for
each process, which is indicated in man/machine-hour as shown in
Table 3-2, Production Load Plan.

Table 3-2 indicates plate work in- man-hour and machining in

machine-hour. -

Both plate work. and machining are weighted by a produetivity
improvement factor; improvement - in produetivity results from
improved equipment . efficiency after renovation and effect of

familiarity to work.

In the production program, steel structures and very simple light
gauge plate work depend on fabrication at erection field site or on
outside fabrication, as a rule, for the purpose of utilizing the limited
factory area as efficiently as possible and inereasing values added.

Guideline of selecting new equipment

The guideline of selecting new equipment for Tegal General Work
Shop is here proposed as-detailed below. '
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@ New equipment is installed only for the priority products in this
shop in future.

(2) New equipment is of modernized type considering product mix
and produetivity.

For example, the floor type boring/milling machine, which
mainly machines sugar plant roll shaft ends, is so specified as to
have a numerically controlled device.

@ The new équipmenf is indispensable to the production process for
products: to be newly localized, and supplements what the
existing equipment laeks,

- Typieal examples are the bevel gear cutter and hydraulie press.

This shop Is inevitably subjeet to seasonal changes in loads. If
any existing faecilities are ednve‘rtible, they are reformed and or
repaired for re~use considering countermeasures for a peak load.

@ Some of the facilities in @are lower in load ratio, and re-used

on condition that they are not regularly attended by workers but
are operated by workers in charge of other machine as required.

(3) Plan of improving the present shop

Here shown in the reform plan reguired for ens_uring the production

equipment corresponding to (1), Production Program and (2), Load Plan.
1) ' ‘Production facilities and.inspection eqiipment

Field survey is followed by the diagnosis of the existing facilities. As
a result, the existing facilities are divided into three groups:

(1) Workable facilities that can be re-used, facilities that are to be
modernized -and can be re-used after repair and reform, and
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facilities ‘that are.to be s‘érapped and can not be used for the
future production purpose.” This classification is shown in
Table 3-3 Summary of Existing Facilities.

@ The reform and 'rep_a.ir for facilities: to be modernized are
outlined in Table 3-4, Facility Plan (Machine rehabilitation and
relocation). ' '

The reform and repair work are within facilities manufacturer's
responsibility and carried out as shown below.

i) - The supplier sends a supervisor who checks the existing
facilities for points to be reformed or repaired. '

ii) The supplier manufactures and supplies parts required as a
result of the eheck by a supervisor.

iii) * The reform and repair are carried out by the maintenance
- member of Surabaya Machine Shop under the direction of a
supervisor sent by the supplier.

(3) Table 3-5, Facility Plan (New machine tool) shows the
summarized specifications and quantity of facilities to be newly

purchased in order to satisfy the requirements of kinds and
quantity of faecilities proposed by the load plan. .

2) Handling equipmerit
@ Cranes in the Shop are required according to the product flow
and product handling weight on the basis of the survey result of

ithe existing facilities and the produétion program.

The cranes are as shown in the layout and should be newly

purchased.

o 'Overhead fraveling crane. 15 tons 4 units
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3)

o Overhead traveling crane 6.tons 1 unit
o  Overhead traveling crane 2 tons 2 units
o Walljib hoist. - - 1 ton 2 units

(2) The existing carriage rail must be reformed and the following
vehieles purchased for the purpose of transpdrt between Bays in

. Shop and cartage within a short distance.

o  Forklift . 2tons 1 unit

o  Railless carriage 15 tons 1 unit
. o . Railless carriage 2 tons 1 unit

@ The handling equipment such as cranes newly purchased is
outlined in Table 3-6, Facility Plan {Handling equipment).

Buildings and suxiliary facilities

The folloWing reform work is requiéed for installing production
equipment, inspection equipment, and handling equipment as planned.
The reform work is outlined in Table 3-7, Facility Plan (Building &
auxiliary facilities).

@ Reform work of Bay D - E

The existing buildings are reformed to the factory buildings that
allow instélling a 15-ton overhead iraveling crane to serve as a
large-size machine tools area by reinforcing main ecolumns and
foun_dations and by renewing the run-way girder and rails.

@ Reform work of Bay B-C

The new installation of the 2-ton. overhead traveling crane is
followed by the new installation of the run-way girder and rails.
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4)

(3) “substation work

@ Dining room partition change work

- @ Parking area partition change work

@ Reinforeement of column for pole type jib hoist.
El¢etrical/utility facilities
‘The following reform and renewal work is required to enhance the

capacity of the existing facilities and prevent obsolescence in the
Gourse ‘of achieving the production program.  The outline is as shown

" in° Table 3-8,7 Faecility Plan (Infrastructure/electrical/utility

facilities).
(1) Payment to power supply company (P.L.N.)

Paym‘ent' is required for increasing the power receiving capacity
to about 500 kVA. '

The receiving voltage is also increased from 6 kV to 22 kV.

@ Substation work

" The existing substation-is totally renewed because of inerease in

the receiving ecapacity and obsolescence of the existing
facilities. -

@ Power wiring work
Power source wiring is involved by the installation of new
machine tools and equipment and by the transfer or removal of

the existing facilities. The existing underground wiring is

utilized where possible.
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(3) Lighting equipment

‘Workability and safety require additional lighting equipment.
The place of additional work and illuminance are as shown below.

i) Marking area : 200 Lux
ii) Main passway in Shop : 50 Lux

(4) Factory construction work and instaliation program

This renovation is performed on the basis of the basie plan shown in the
B/S. This renovation requires: the determination of detailed specifications of machinery
and equipment and the determination of detailed specifications or design of augmentation
or reform of necessary infrastructure, _handling'equipment, buildings, and eleciric/utility
facilities. - This must be acecompanied by procuremént of machinery and equipment, and
consignmerit of field work to contractors.

The above is so-called D/D service, which conient has great influence on
total investment and production processes. Therefore, a consultant should be employed
- that has intégl‘al en'girieering capﬁcity-and sufficient expér_ience_ of the project similar to
this renovation.

_‘This renovation includes many items to be newly designed, and involves
part.ial work supervision carried. by designers. Designers who have experien'ce of this type

of service in Indonesia should be used under the direction of the D/D consultant.

The detail of the D/D service imposed on the consultant is as shown
below. .

1) Detailed survey of the existing equipment.
2)  Understanding of F/S, and correection if required.’

3) Preparation of specifications for the purchase of newly installed
machinery and tools and the installation work.
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4)

5)

6)

7)

8)

9 -

10)

11)

12}

Preparation of reform specifications of existing machinery and tools.

Preparation of specifieations for the purchase of handling equipment
and the installation work. =

De'sigh of building reform ‘work and preparation of installation

specifications.

Design of electric/utility faeilities work and preparation of purchase

specifications.
Preparation of renovation breakthrough sehedule. .

Consiilltation on procurement, contract of work and contract

-procedures,

Approval of drawings and detailed specifications of machinery and

equipment to be purchased.

Design of machine foundation work and preparation of purchase

specifications.

Inspéection of main machinery and equipment and supervision of main

work.

Note: Sﬁpervision for the installation and test run of main
machinery and equipment - is -“within the scope of
procurement contract of machine'ry and equipment, and
therefore is exeluded from the D/D service.
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