














Table 4-1 List of typical equipment of LMS

1) Equipment for repairing machinery [Machine shop]

For inspection Measuring tools.Inspection instruments.Cleaning facilities.

For cutting/welding Welding machine.Burning machine.Grinder

For machining Lathe.Milling machine.Drilling machine.Single purpose machines.
For testing/tuning » Test benches.

For handling materials Overhead cranes.Trucks.Mobil cranes.Service cars.

2) Equipment for fabricating steel structure [Steel structure shop]

For handling material Overhead cranes.

For shaping pieces Burning machines, Welding machines.Drilling machines
For inspection Inspection instruments. Test facilities.

For painting Spray machines.Painting booths.Blasting machines

For site works Mobile cranes. Winches.Scaffoldings. Trucks.

3) Equipment for handling parts [Parts center]
For storage Inventory control system.Initial parts storage
For handling Folklifts. Trucks

4) Equipment for Design/Engineering [Engineering center]

For drafting Drafting desks.Drafting instruments.P/C.CAD.
For engineering Design manual . Engineering standards.Accident reports etc.
For office products Copy machines.Facsimiles.P/C.Stationeries.

Table 4-2 List of typical equipment of ECM

1) Equipment for training of repair

For welding/burning Welding machine.Burning machine. Associated facilities.
For painting Tools for preparation of painting.Painting machine.Associated facilities.
For machining/assembling Many kind of machine tools.Assembling tables.Associated facilities.

2) Equipment for training of operation & maintenace
For qualification of operation Overhead cranes. Vehicle-type construction machines
For maintenance work Pre-maintenance instruments.Maintenance tools.

3) Equipment for inspection and performance test

For inspection Measuring instruments. Test benches.Non-destractive testing devices.
For electric inspection/testing Sequential checking device.Trouble detecting simulator.
For hydraulic equipment Oil power units.Hydraulic control system.Associated equipments.

4) Equipment for collecting and distributing technical information
For AV education system Video deck. TV.Camera.
For office use Copy machine.Facsimile.Personal Computor.Inventories.
Technical information Design manuals.Related regulations.Repair instructions.Documents Books.




4.4 Plant layout

LMS is established by reinforcing and expanding
existing local repair shops. With reference to Japanese

similar shops of appropriate size, conceptional layout
of facilities for typical LMS and ECM is shown in Fig.
4-2 and in Fig. 4-3, respectively.
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Fig. 4.2 Conceptional layout of facilities for typical LMS




4.5 Work volume
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Work volume of LMS

Because of the nature of its operation, i.e. repair
work, LMS should be constructed in appropriately

sufficient scale from the begining, not in the scale
merely to meet with the demandat at that stage. Then
it should expand its facilities in accordance with
increasing volume of work which may exceed its
capacity.
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Fig. 4-3 Conceptional layout of facilities for typical ECM



Due to the specialty of its operation, actual volume
of repair work on each objective machine is irregular.
Consequently, it is difficult to determine appropriate
scale of a repair shop. Therefore, taking a typical
Japanese repair shop as a model and considering
disparity of efficiency between the two countries,
required scale of one LMS has been assumed, which
is shown in Table 5-3. Assumed contents of repair
work are inspection, repair, replacement of parts,
adjustment and test run, repainting, etc. of small-
medium size. Repair work of large scale should be
examined separately.

4.5.2 Work volume of ECM

Work volume of ECM is determined by number and
kind of machines being used in the region and the
numbers of repair shops and LMS around the ECM.,
Required capacity assumed for one ECM is the ones
stated below while typical scale of one ECM is shown
in Table 5-4. ‘

(1) Qualification and education

Assuming that average of educational term is six
days per person, annual capacity of education and
training of one ECM is estimated to be 5,000 persons.

(2) Inspection/ test

Constant work items expected are performance tests
of engines, oil power pumps, and motors of
construction machines and non-destructive inspection
of steel structures, etc. One ECM is estimated to handle
2,000 cases of these services per year.

(3) Technology/ information

ECM collects information about maintenance work,
extends PR (public relation) activities and provides
various kinds of technical services upon request from
LMS and other enterprises and institutions. One ECM
is estimated to handle 500 cases of these services.

4.6 Manning plan

Required personnel disposition of one LMS and one
ECM to deal with work volume stated in 4.5 is shown
in Table 4-3.

5. Scale of operation

Based on the work volume estimated in 4.5, scale
of LMS and ECM is estimated as follows:

Table 4-3 Required personnel

M; Manager S; Skilled worker Period for pre. 1st, year 2nd. year
E; Engineer L; Labor M E S L M E S L M E S L
Superintendent 1 | i
General affairs 1 1 1 1 1 2
Design/Engineering 2 3 1 5 3

LMS | Machine/Structure shop 3 5 4 6 60 8 13 117
Equipment/Parts 1 1 2 3 3 6
Training/Education 1 1 1 2
Total 2 8 6 2 11 10 60 2 19 24 117
Superintendent
General affairs 2 2
Qualification/Education 2 2 4 3 7

ECM | Inspection/Test 1 1 3 1 2 5 2 3 10
Technical informations 1 1 3 1
Total 1 4 1 3 1 6 6 5 1 10 11 10

11



5.1 Personnel cost
5.1.1 Unit Price of personnel cost

Average unit price of personnel cost based on basic
wages plus two month bonus with social insurance
premium (15% of basic wages) has been set on the
assumption as shown Table 5-1.

5.1.2 Annual personnel cost

Based on the manning plan in Table 4-3, annual
personnel cost is calculated as shown in Table 5-2.

5.2 Operation scale of LMS

Based on the measures for assumed volume of repair
work stated in 2.2, breakdown of total cost of repair
work and total turnover is shown in Table 5-3.

From this table, it turns out that necessary numbers
of LMS specialized in repair work for machinery is 17
and the same of LMS specialized in steel structures is
8. If LMS specialized in steel structures were all small

and had only half capacity, 17 LMS would be needed.

However, operation of such small LMS for steel
structure is ineffective and unrecommendable because
repair of steel structure needs large equipment and yard.

Realistic response, therefore, is to have a mix of
composite type LMS which has both functions for
machinery/steel structure and specialty LMS which has
only one function of the above. Combination of two
types of LMS will effectively comply with expanding
market demands.

5.3 Operation scale of ECM

Operation scale of one ECM calculated from work
volume of ECM stated in 4.5.2 and manning plan in
4.6 is shown in Table 5-4.

5.4 Expansion of operation

Typical MSC system will be a net of seventeen LMS
and three ECM, target of which is maintenance work
for machinery and equipment related to distribution
system.

Table 5-1 Annual personnel unit price

UNIT: US$

Manager Engin’r Skilled | Labor

Average wages/month 400 190 100 80

Personnel unit cost/year 6,440 3,059 1,610 1,288

Table 5-2 Annual personnel cost
UNIT: US$
LMS ECM
Prep. period Ist year 2nd year Prep. period Ist year 2nd year

Class No. Cost | No. Cost | No. Cost | No. Cost | No. Cost | No. Cost
Manager 2 12,880 2 12,880 2 12,880 1 6,440 1 6,440 1| '6,440
Engin’r’ 8 24,472 11 | 33,649 | 19 | 58,121 4 12,236 6 18,354 | 10 | 30,590
Skilled 6 9,660 | 10 | 16,100 | 24 | 38,640 1 1,610 6 9,660 | 11 | 17,710
Labor Included in Table 6-3 (Mat./Labor) 3 3,864 5 6,440 10 12,880
Total 47,012 62,629 109,641 24,150 40,894 67,620
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At the beginning, LMS may be started as a joint
venture with the government and/or foreign partners
due to financial necessity. However, as its own capital
is accumulated, it is expected that it will eventually
grow into composite LMS or specialty LMS of 100%
private entity.

ECM will be constructed by the government in five
years. Although it does not aim at profit-making, it is
desirable that qualitative elevation and sustenance of
its operation shall be covered with its service fees of
education, tests and technical advice.

6. Required fund and profit

6.1 Total investment

6.1.1 Construction cost

Construction cost of a model plant has been
calculated as shown in Table 6-1 based on the following

premises.

Although estimated cost of new machinery and
equipment for LMS (shown in Table 4-1) amounts to

Table 5-3 Operation scale of LMS

Repair item Construction mach. Harbor equipment Bridge
Work volume per year 2027 UNITS 786 UNITS 190 UNITS
Cost per UNIT

Material cost 1,500 US$ 2,400 US$ 3,000 US$

Administ. cost 375 600 750

Labor cost 300 400 1,200

Engineering fee . 435 680 990
Total 2,610 4,080 5,940
Cost per year 5,290,470 3,206,880 1,128,600
Total sum 9,625,950 US$
Capacity of 1-LMS

per l1-month 10 UNIT 5 UNIT 2 UNIT

1-year 120 60 24
Required no. of LMS 17 13 8
Note: Administ. cost is 25% of Material cost

Engineering fee is 20% of (Material cost + Labor cost + Administ. cost)
Cost per year = UNITS per year X UNIT cost
Table 5-4 Operation scale of ECM
UNITS per year UNIT price 1-ECM Sales (US$)

Qualific’tn/Education 5,000 person 52 US$/person 10 person 260,000
Inspection/Test 2,000 cases 200 US$/case 15 person 400,000
Technical information 500 cases 100 US$/case 4 person 50,000
Gen. Affairs — — 4 person —
Total 710,000
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US$1,000,000.-, 20% of the sum is appropriated here

because of utilization of second-hand ones. The cost

of machinery and equipment for ECM (shown in Table

4-2) is estimated as US$4,500,000.- . Tt includes costs

of survey, engineering and trial run at site.
Other premises include:

* Transport and insurance cost is estimated at 15% of
the cost of imported brand new machinery and
equipment in foreign currency.

* Installation cost is estimated at 5% of machinery/
equipment cost (brand new conversion).

* Land acquisition cost for ECM is estimated at 1.2
US dollars/m?/year in 50 year lease. Area: 13,000m?
13,000 x 1.2 x 50 = 780,000 US dollars

* Land and buildings for LMS are leased from existing
shops. Annual lease fee is estimated at 18,000 US
dollars. Separately, initial preparation cost is
estimated at 15,000 US dollars.

* Provisional expenses are estimated at 5% of total
amount of machinery/equipment cost through land

acquisition cost.
6.1.2 Pre-operation cost

Pre-operation cost is composed of foundation cost
and initial operation fund and estimated based on the
following premises.

* 50,000 US dollars each to one LMS and one ECM
is estimated as preparation costs of survey, license,
bidding and contract related, and company
foundation.

* TInitial operation cost is estimated 50,000 US dollars
for one LMS, including PR expenses. No initial
operation cost is estimated for ECM.

6.1.3 Initial operation fund
Initial operation fund is estimated 66,000 US dollars

for one LMS to cover material cost for two months but
zero for ECM,

Table 6-1 Construction cost

(UNIT: US$)
LMS ECM
Local Foreign Total Local Foreign Total
Equipment 0 200,000 200,000 0 4,500,000 4,500,000
Insurance & Freight 0 150,000 150,000 0 | 675,000 675,000
Installation 50,000 0 50,000 225,000 0 225,000
Civil work & Building 15,000 0 15,000 1,700,000 0 1,700,000
Land 0 0 0 780,000 0 780,000
Provision 3,250 17,500 20,750 135,250, 258,750 394,000
Total 68,250 367,500 435,750 2,840,250 5,433,750 8,274,000 |
Table 6-2 Required fund
(UNIT: US$)
LMS ECM
Local Foreign Total Local Foreign Total
« Construction cost 68,250 367,500 435,750 2,840,250 5,433,750 8,274,000
« Pre-operation cost
Establishment of company . 25,000 25,000 50,000 25,000 25,000 50,000
Initial fund 30,000 20,000 50,000 0 0 0
» Initial operation fund 66,000 0 66,000 0 0 0
Total 189,250 412,500 601,750 2,865,250 5,458,750 8,324,000
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6.2 Required fund

Total required fund for one LMS and one ECM is
shown in Table 6-2.

Of total required fund of this project, domestic
currency portion is covered by corporate’s capital and
foreign currency portion is covered by long-term loan
in foreign currency from abroad.

Therefore, total necessary fund for construction of
17 LMS is 10 million US dollars while the same of 3
ECM is 25 million US dollars.

6.3 Turnover

Annual Turnover based on operation plan of LMS
and ECM is estimated in Tables 6-3 and 6-4. In the

Table 6-3 LMS estimated profit and loss statement

(UNIT: 1000 US$)

(year) | pre. 1st 2 3 4 5 6 7 8 9 10
Turnover 0 350 700 725 750 787 815 843 873 904 935
Personnel cost 47 62 110 110 110 110 110 110 110 110 110
Mat./Labor cost 0 242 485 485 485 485 485 485 485 485 485
Maintenance 0 4 4 4 4 4 4 4 4 4 4
LMS lease 18 18 18 18 18 18 18 18 18 18 18
Depreciation 0 43 43 43 43 43 43 43 43 43 43
Pre-operation 0 20 20 20 20 20 0 0 0 0 0
Manufact. cost 65 389 680 680 680 680 660 660 660 660 660
Overhead 14 19 33 33 33 33 33 33 33 33 33
Sales profit . AT9 A58 A13 12 37 74 122 150 190 211 242
Paid interest 10 23 24 21 16 9 7 6 4 3
Ordi. profit A79 A68 A36 Al12 16 90 | 131 143 184 207 239
Tax 0 0 0 0 J 0 0 20 21 46 52 60
Profit aft. tax A79 A68 A36 A12 16 90 111 122 138 155 179
Dividend 0 0 0 0 0 0 11 61 69 78 90
Reserve A79 A68 I A36 Al12 | 16 90 100 61 69 I 77 89
Accum. reserve AT9 | A147 | A183 | Al195 | Al179 A89 11 72 141 218 308

(UNIT: 1000 US$)

Prep. | Istyear 2 3 4 5 6 7 8 9 10
Turnover 0 355 710 710 710 710 710 710 710 710 710
Personnel exp. 24 41 68 68 68 68 68 68 68 68 68
Maintn’ce cost 17 58 75 75 75 75 75 75 75 75 75
Overhead 7 12 20 20 20 20 20 20 20 20 20
Surplus A48 244 547 547 547+ 547 547 547 547 547 547
Accumulated A48 196 440 987 | 1,534 | 2,081 | 2,628 | 3,175 | 3,722 | 4,269 | 4,816
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preparation period, activities are concentrated on
marketing to secure orders so that operation can be
started smoothly from the first year. Turnover in the
first year is estimated at 50% of their capacities and
second year onward to have turnovers gradually
increased as planned. Third year onward has been
counted to have 3.5% increase in turnover each year
by the corporate endeavor and level up of worker’s
skill.

6.4 Profitability
6.4.1 Expected profit and loss accounts

Expected profit and loss accounts of LMS is stated
in Table 6-3 and the same of ECM in Table 6-4
respectively. These accounts have been estimated
based on the following premises.

* Material cost plus labor cost is calculated from Table
5-3. '

* Maintenance/repair cost of its own equipment is
counted as equivalent to 1% of equipment cost and
civil work & building cost.

* Lease fee on land and building of LMS is estimated
18,000 US dollars per year

* Depreciation cost is calculated on the strait-line
method with zero salvage value and 5 years
depreciation for pre-operation, 30 years for building
and 10 years for others.

* Qverhead is estimated as 30% of personnel cost.

6.4.2 Appraisal of profitability

(1) Each LMS is a private joint venture and will have
its full operation from second year onward after
one year’s preparation time. As estimated in
Table 6-3, current accounts of each LMS will turn
into the black from its fourth year. From sixth
year onwards, whole project will be on the right
track and each LMS will be able to pay dividends
with satisfactory reserves, though detail
description of interest (long term loan 3.5% per
year and short term loan 11%) are left out here.
Profitability will also improve because of
reduction in depreciation cost and interest
payment. 10 years later, one LMS is expected to
have a profit of 239 thousand US dollars, which
will amount to a profit of approx. 4 million US
dollars for a network of seventeen LMS.
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(2) ECM may be established under economic
cooperation from other countries such as Official
Development Assistance (ODA). With assistance
of technical cooperation and transfer and
necessary equipment from abroad, ECM provides
technology assistance to LMS so that LMS’s
operation can get on its feet as scheduled.

The income of ECM at ordinary charges for their
services may be sufficient to cover its ordinary
operation cost but may be insufficient to cover
depreciation of equipment and land acquisition costs
if required. Depreciation cost should be considered by
the government separately. If surplus is gained after
deducting ECM’s operation cost, it should be spent for
activating LMS’s network operation.

7. Conclusion

Construction of MSC is to aim at the level-up of
industrial technology for economic development of the
country as well as conservation of natural environment,

Proposed MSC is composed of LMS and ECM.
Main task of LMS is maintenance and repair of
machinery and equipment related to distribution sector
and the same of ECM is cultivation of experts and
accumulation of technology for LMS.

Paying the utmost care to limited resources of
business operation and preservation of natural
environment, this brochure has introduced the method
how to perform survey on situations in developing
countries and create a network of maintenance/repair
jobs. It also shows how to lead profitability to the
network, gaining professional assistance from ECM.

Especially, LMS, as a private corporate, may be
regarded as one of the most attractive activities. It is
expectable to put its operation into appropriate
profitability from fourth year and gain profit 15 to 25%
of its turnover from sixth year onward.

It is our happiness if this brochure serves as a good
reference for other industrial circles too to create
extendible network of maintenance job and educational
system to bring up experts.
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Rice Milling Plant and Rice Bran Oil Manufacturing
Plant
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Plastic Blow Bottle Manufacturing Plant
Concrete Block Manufacturing Plant

élzissware Manufacturing Plant

Galvanized Iron Sheet Manufacturing Plant
Fishing Net Manufacturing Plant

Ice Making, Refrigeration and Cold Storage Plant
Starch and Syrup Manufacturing Plant

Instant Noodle Manufacturing Plant

Surimi and Surimi-based Food Manufacturing Plant
Polyethylene Shopping Bag Manufacturing Plant
Retreading Tire Manufacturing Plant

Husk Fired Thermal Power Plant

Fishmeal Manufacturing Plant

Assorted Animal Feed Manufacturing Plant
Sanitary Napkin Manufacturing Plant

Sanitary Ware Manufacturing Plant

Toilet Tissue Manufacturing Plant

Powder Milk Manufacturing Plant

Mosquito Coils Manufacturing Plant

Solar Pond Power Generation Plant

Manufacturing Plant of Textile Products for Medical
Use

Ceramic Tableware Manufacturing Plant
Manufactuiing Plant of Ethanol for Medical Use
Match Manufacturing Plant

Wind Power Generation Plant
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R. PVC Corrugated Sheet and Plate Manufacturing
Plant

Freeze-dried Foodstuff Manufacturing Plant
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Basic Refractories Manufacturing Plant
Clay Pipe Manufacturing Plant

Exterior Tile Manufacturing Plant

* Aqueous Polymer Isocyanate Adhesives Manufactur-

ing Plant

Knitted Underwear Manufacturing Plant
Micro-Hydro Power Generating Plant
Solid Fuel Manufacturing Plant

R20 and R6 Type Manganese Dry Cells and Batteries
Manufacturing Plant

ONP De-inked Pulp Manufacturing Plant

Dry Chemical Fire Extinguisher Manufacturing Plant
Mosquito Net Manufacturing Plant

Snack Foods Manufacturing Plaﬁt

Hot-air Dehydrated Vegetables Manufacturing Plant
CPO De-inked Pulp Manufacturing Plant

Audio Cassette Tape Manufacturing Plant

Facial Tissue Manufacturing Plant

Polyethylene Rope Manﬁfacturing Plant

Clay Stoves Manufacturing Plant

Clay Roofing Tiles Manufacturing Plant

Gypsum Board Manufacturing Plant

Anhydrous Ethanol Manufacturing Plant

Sago Starch Manufacturing Plant

Non-Wood Fibers (Kenaf qup) Manufacturing Plant
Galvaneal Electroplating Plant

Bone China Tableware Manufacturing Plant

Stapler and Staple Manufacturing Plant

Sewage Sludge Dewatering Plant

Aluminum Sulfate Manufacturing Plant

Sewage Sludge Drying and Incineration Plant

Heat Recovery Plant for Small Gas Tuarbine System

Maintenance Shop Complex for Distribution System

Project Planning for Small and Medium Scale Industries No.63

Japan Consulting Institute (JCI)

Sumitomo Fudosan Kudanshita Bldg. 3 F
Kanda-Jinbocho 8-5, Chiyoda-ku Tokyo

101-0051 Japan

TEL +81-3-3222-8100

FAX

+81-3-3222-8101
URL : http://jci-plant.or.jp

Reproduction Without Permission Prohibited

Edited date; March 2000



TAPRN CONSULTING INSTITUTE





