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B. Basic Concept of the Action Progras

It is determined that the foundry renovation shall be
indivisible with the renovation of the existing principal
business cores and the Bangalore and Pinjore foundries have
been selected as the subjects of the urgent modernization
investment implementations.

1. Problems at Present
(a) Production Facility

In the foundries in both Bangalore and Pinjore, almost
all of the principal facilities such as the sand plant,
wmelting, molding, finishing and the heat treatment
instaliations are outdated and superannuated. Bangalore
foundry, built in 1961, is 30 years old. Pinjore found-
ry dates from 1864, except for the facility for tractor
components which was built in 1981.

Compared with current modern facilities, technologically
as well as in terms of mechanization, they are obsolete
and inferior in efficiency, which dlso leads to frequent
troubles and repairs. '

The vproductivity deficiency 1is <considerable and an
excessive maintenance crew is required.

(b) Mold Sand

In the long history of the operation, various kinds of

.sand systems have been used, including green sand, clay
dry sand, oil sand, alkyd binder-self-hardening molds
and C0Z molds.

The technology management,  measuring control (sand
composition adjustment) and production control are very
complicated and require the utmost care. There are, of
course, quality problems inherent in these systems, such
as controlling the dryness of the sand , or contamina-
tion by sand at the knock-out stage.

In addifion. the used alkyd sand is disposed of because
there is no reclamstion/re-conditioning process, which
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(c)

(d)

affects the productivity and the econocay of the opera-
tion seriously.

Productivity
The above mentioned superannudation, absolance, low
efficiency and mold sand treatments affect productivity

adversely, and also lower the worale and the wotivation
of the employees.

The productivity level of two foundries is as follows,

No. of Annual Production

Eaployees Production per Employee
Bangalore 421 persons 3,149 T/Yf 7.5 ton/man/Yr
Pinjore 393 persons 3,402 T/Yr 8.7 ton/man/Yr

Quality

The current defect ratios of the foundries are exces-
sively inferior, as indicated on a weight basis in the

followineg:

Bangalore Foundry 12.5% .
Pinjore Foundry (machine tool) 13.9%
- Pinjore Tractor 7.5%

The defects include blow holes, sand burns, porosity,
shrinkage cavity and cold shut. Also there are dimen-
sional dispersions, deformation, and mis-alignment of
the core mold, and the surfsces are affected by sand
burns, and roughness.

It is of the utmost necessity that there be improvement
of the foundry technology, guality management and the
product inspection systems.

Present HMT foundry production is almost all for in-
house consumption (100% in Pinjore). Quality sanagement

is lax, ‘but it Bust be made much stricter . regarding

production for outside sales in the future.
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Technology

There is much room for improvement both in production
and manufacturing technology.

Foundry quality is determined by the casting technolozy,
melting technology, molding techniques, flask joining
and sand control.

The foundry engineers, therefore, need to have a higher
level of expertise. Also, much more emphasis has to be
paid to up-grading the qualifications of the workers as
a whole. Therefore, an integral training curriculum has
to be developed and implenmented.

As for the gquality level of castings, Pinjore foundry
handles only &gray iron casting and Bangsaslore foundry
engages in the production of gray iron casting, low
alloy iron casting and spheroidal graphite iron casting.

To increase the production:volume and enlarged outsgide
sales, they have to start the production of more value-
added, higher quality, and sophisticated castings.

The studies in such areas as heat-resistant, wear-
resistant, corrosion resistant and high alloy iron
castings are necessary. 1t is required to master the
production technology of these castings and add the
necessary facilities for the production.

Environment

Both foundries are very disorganized, with materials
placed at random Iin the shop. Dust and fumes contami-

nate the shop and the working environment is very infe-

rior frog the viewpoint of safety and hygiene.

Particularly, the sand transportation, mold-knock-out
and sand preparation systems are all open which cause
dust; there is a tremendous difference in working condi-

tions, as compared with the machine tool factory.

Problemeg in workers® safety and hygiene cause poor
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(a)

(b

motivation. Thus, it is quite hard to recruit new

~employment in the foundry.

Bbjectives
Bangalore Foundry

Te separate the foundry division from Machine Tool

Factory Bangalore, MTB, and give it the status of an

independent profit center.

To improve the productivity and the quality level of
products by modernizing production facilities and by
improving the production process.

To start the sales to outside including overseas markets
by expanding the production capacity.

Pinjore Foundry

To expand the production capacity through the introduc~
tion of efficient facilities and modernize the produc-
tion process for the purpose of securing higher in-house
procurement of castings  for tiractor production along

with the expansion program of the tractor division.

[t is of importance to hold the bargaining power
against outside casting suppliers.

To improve the productivity and the quality level.

~-222~

e



N

A

(a)

Approach
Bangalore Foundry

A new foundry of 1,000 ton/month capability at Bangalore
will be built: Operation will start in Apr., 1995. The
production capacity will bhe more than 550 tons/month
(7,000 tons/year) at first and gradually increase to
1,000 tons/month by 1899/2000.

Proposed production features are as follows:
(1) Helting

2 sets of 10 tons induction furnace.
3 sets of 5 tons induction furnace,

2 sets of 1.5 tons induction furnace.

Total melting capacity will be approximately 18,000
tons per year.

{2) Sand Systen

The Furan sand molding system will be introduced
and continuous sand mixers will bhe used.

Sand will be transported with the enclosed flow
system using coapressed air, Sand reclamstion/re-
conditioning facility will be installed.

{(3) Holding

(3)-1 Machine Hold Line of 600 tons/month capacity

The machine mold line with 2 x 3 ® bottom plate, on
which the flasks and the patterns are set, will be
introduced. Conbined with the vibration table and
20 tons/Hr. continuous sand mixer, the production
will be mechanically driven through the pattern
draw, surface painting, drying, core setting,
joining, finally to the pouring of the wmolten
metal, for the medium-sized casting products.

—-228 -~



(3)-2 Hand Mold Line of 300 tons/month Capacity
A self-moving continuous sand mixer of 20 tons
capacity per hour will be wused for large-sized
casting products. Maximum weight will be 15 tons.

A 20-ton overhead crane is to be installed.
(3)-3 Small-size molding of 100 tons/month capacity

A continuous sand mixer of 4 tons capacity per hour
and a vibration table will be installed for the

production.
(A4) Fettling
20-tons crane-type shot blaster and

5-tons hanger-type continuous shot biaster
are to be provided for efficient fettling opera-

tion.

(b) Pinjore Foundry

To correspond the entargement of the tractor production,
a highivy efficient automatic green sand molding line is
to be provided in 1984. The Furan sand molding line is
to be introduced for the production of machine tool
castings in 1988. .

The production will egradually 1increase from 7,000
tons/year in 1995 to 12,000 tons/year by 1998/2000.

Existing two management organizations for machine tool
castings and for trector castings, are to he unified at
the implementation of the project.

Production features are as follows:

(1) Melting

2 sets of 2-tons - induction furnace installed in
addition to. existing 2 set of 3-tons induction
furnzce.

Total melting capacity will be 19,500 tons/year.
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(2) Sand systen

A hand molding fine with the Furan system and
continusous sand wmixer will be installed. Sand
transportation by the compressed air flow will be
adopted., Sand reclamation/re-conditioning Tacility
will be installed.

The sasutomatic moiding line ﬁith the green sand
reclamation and re-conditioning facility is to be
installed.

The capacity of the sand system will be reinforced
to meet the scheduied automated operation.

(3) Holding

(3)-1 Impact Hold Systenm :
An impact automatic molding line with the flask
size of 1,200 x 800 x 350/350 mm is to he intro-
duced. The mold capacity will be 54 wmold/Hr. The
capacity increase 5.4 times of the existing tractor
casting line.

" The molding machine with the sand consumption of 60
tons/Hr. is to be added along with the existing
jolt/squeeze machine.

Productioh volume of castings for tractors will be
9,000 tons per year.

(8)-2 Hand molding
A 20-tons/Hr. continvous sand mixer and a 10-
tons/Hr. continuous sand mixer will be installed.

The vibration table, roller conveyor, pattern draw,
and the flask reverser are to be installed for the
main and the core molding.

Total machine tool casting production capacity will

be 3,000-tons/Yr. including the existing green sand
jolt/squeeze machine for the smaller size.
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(4) Fettling

A 5-tons crane type shot blaster gnd a l-ton mono-
rail chawber type shot bhlaster are to be installed
with the existing conventional turn table/gun-type

shot blaster.
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Sales Plan
General

HHT {oundry activity is mainly for in-house production;
noticeably the output of the Pinjore foundry is 100% for
the in-house machine tool and tractor production.
However, the current in-house tractor casting production
only covers 13 - 15% of the total requirement; the rest
is supplied from outside subconiractors.

To enable increased tractor production, the foundry
capacity has to be expanded to maintain the principal
casting cowmponents in-house and also to keep oprice
control power over the subcontractors.

At Pinjore, the in-house production ratio would remain
about 39% of the total. Therefore, there is no roos for
outside sales at the Pinjore foundry.

The Bangalore foundry, on the other hand, which is to be
renovated corresponding with the complete renewal of the
Bangalore machine tool production complex, shall be
expanded to have the capacity for optimum operation.
Although the wachine tool production turn-over is in-
creasing greatly due to higher value-added sophisticated
products, the in-house foundry consumption for machine
tools would not increase so much; about a 72% increase
by 1899/2000,. As a result, about 60% eof the annual
production, about 7,200 tons/Yr., amust be diverted for
outside sales, or for centralized production to meet
the entire machine tool foundry demand concentrated at
Bangalore (refer to Chapter D in the Production Plan)

The Pinjore tractor casting demand for boughtout goods
would reach about 14,000 tons/Yr. in 1989. However, the
aize and weight range of the tractor components do not
meet the Bangalore production systenm. Also, the dis-
tance, the transport infrastructure, and the regional
problems would not permit substitute production at the
Bangalore foundry.,

-Thus, fhe”outside sales program for the Bangalore found-

ry ig to be strongly emphasized.
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(a)

Harketing Plan

Extension of the existing outside sales connection,

The Bangalore foundry
tons/Yr. of products to outside customers sas

has been 'supplying

about 400
indicated

below. it is recommended that existing custowmer channels

he reinforced to enlarge sales voluums,

2000.

Li f Existi c

up to 10 times by

Existfng Customers

Bharath Earth Movers Lid.

Gujoraj M/C Tools
Chamundi M/C Tools
Hindustan Motors

Iﬁgersoll Rand Ltd.

G:D Weiler Ltd.
A.C.E. Designers

Total

Main Products Production, tons/Yr.

Brake Drums 100 .

Lathe Beds 150

l.athe Beds 20

0il Pans

Covers 240

Retard Housings

1:R Frame Heads 100

I:R Cylinders, etc.

‘Lathe Beds 20

Beds 15
425

{(b) Exploitation of new customers in [ndian dqaestic narket

(c)

The projected domestic consumption of foundry products
is estimated to increase 8 - 12%. This would mean that

prospects are quite

good for increased

production.

Accordingly, endeavors should be made to acquire domes-
tic market information and knowledge of user activity,
and an aggressive approach to the customer is suggested.

Exploitation of the international market

The supply of foundry products, in the advanced coun-

tries including Japan
workers, the high rise
sulting decrease in profitability.

is declining due to
in man-power cost,
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prises are closing down this factories; +this trend
surely would continue.

In light of this, there are tiremendous and immediate
prospects for the export of foundry products from India.
Perhaps, the best prospects for export in this country
lie in the foundry areas among all the activities of
HMT.

HAT should prowmote foundry marketing to acquire stable
customers in the international field and also to coordi-
nate with the major internetional trading houses.

Premises for the outside sales of the foundry products.

There are three primary factors with regard to products
for outside sales: (1) international level quality, (2)

"punctual delivery, and (3) stable price.

Awmong these three  factors, gquality is particularly

inportant, and it is governed by production technology.

HMT, at present, should be well aware that it would not
he easy for them to explore outside sales at the current
quality level. Emphaesis must be laid on improving
production engineering, upgrading production technology
and minimizing defects and mis-alignments.

The introduction of Proof Cutting is vitally important
to confirm the product gquality in-house, in order ¢to
establish the quality reputation of the HMT foundry.

The QA/QC systems and organization are also to be con-
cretely established with the modernized technology with
the precise squipment.

The reliable reputdtion from the customers is indispens-
able for the outgide sales promotion.
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Productiion Plan

Production VYolune

The projected production schedules in the Bangalore and
Pinjore foundries are indicated in Tabhle 1-5-2 & [-5-3.
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Table [-5-2 Annual Production of Castings by Bangalore Foundry

Unit: Tons
lten Year | 1990~1991 1995~-1996 1999~2000
For MTB 2,794 3,600 4,800
' Qutside sales 355 3,400 7,200
Production :
Sum 3,148 7,000 12,000
Outside sales (%) 11.3 43.6 60.90

Table 1-5-3 Annual Production of Castings by Pinjore Foundry

Unit: Tons
ltem Year | 1980~1991 | 1995~1996 | 1999~2000
_For MTP 2,301 2,750 3,000
Production | For TRP 1,101 4,250 9,000
Sum 3,402 7,000 12,000

Table 1-5-4 Estimated Demand of Castings by TRP

Unit: Ton
ltem Year 19901391 1985~1996 1899~-2000
Tractor Production (set) 17,414 27,850 44,400
Foundry Demand Total (t) 8,508 14, 482 23,198
Supply by ln-house Foundry (%) 12.9 29.3 38.8

The large portion of the tractor castings are supplied froﬁ outside,
In-house production to be 39% at 1899~2000.
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1.

Facility & Technology leprovement Plan

Facility Renovation Plan

{a) Fuacility Renovation Plan st Bangalore Foundry

ii.

Location

A new foundry will be established at‘north—west direc~-
tion of the existing foundry shop, as indicated in the
factory layout: ¥-10-0379 (see Fig.1-5-4.)

The space is to be 152 m x 91 m.

The facility and thg equipment are indicated in the
attached drawing MTDFYOLl5 (Fig.I1-5-5.)

Foundry space

Total plant area is 12,954.15 m&.

Details of space by division are shown iﬁ Table 1-5-5.
Facility

The newly installed facility in.the Bangalore foundry
is to be as shown in Table 1-5-86,
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Table [-5-B Factory

Area by Division of Bangalere Foundry

1TEM Length x Widih (@) Area (of) %
PATTERN SHOP 80.50 x 12.15 978. 075 7.8
PATTERN REPAIR SPACE 21.00 x 12.15 255. 15 2.0
PATTERN STORAGE 19.00 x 29.90 568. 10 4.4]
| SAND HOLD 19.00 x 37.00 703. 00 5.4
HOLDING |
R N e | It NSRS S 4
(INCL. FALSK/PATTERN STORE) | 21.00 x 24,30 2,101. 95 6.2
HAND HOLDING 65.50 x 18.30 1,198.65 9.3
(INCL., POURING SPACE) :
SHALL CASTING 65.50 x 12.15 795. 825 6.1
CORE SHOP 65.50 x 12.15 |
'''' Coong Box STORE | 2100 w1215 | Loso.o7s | 6.1
MELTING SECTION 36.00 x 79.05 2,845. 80 22.0
FETTLING SECTION 65.60 x 12.15
""""""""""""""""""""""""""" 2.00 x 30.45 | 1.435.295 | 10.1]
FOUNDRY STORE 19.00 x 12.15 230, 85 1.8
TRAVERSER AREA 2 x 5.00 x 79.05 790. 50 6.1
TOTAL 12,954.15 | 100.0
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Table 1-5-6 List of Facility to Be Installed
a2t Bangalore Foundry

(1) -Pattern shop

Modern milling machine 2 nos.
Araldite _ I no.
Spark erosion machine 1 no,
3 tons crane 1 no,.
Inspection gauges 1 set
(2) Sand plant
(2)-1. Fresh sand plant :
Hopper, 10 tons 1 no.
Compressed air flow system, 6 tons/Hr. 1 no.
Sand silo, 150 tons : 3 nos.
Sand Dryer & Cooler, 8 tons/Hr. i no.
(2)-2. Furan sand reclamation/re-conditioning
Knock-out apparatus, 20 tons ‘1 no.
Shaking trough, convevor 1 no.
Magretic separator 1 no.
Sand breaker 1 no.
Reclamation apparatus with cooler,
12 tons/Hr. I no.
Compressed air flow system, 9 tons/Hr. i no.
(2)-3. Others ' :
Dust collector _ 1 no.
Sand transport mechanisn I unit
Sand sile, 150 tons each 4 nos.
(3) Holding _
(3)-1. Hachine mold line _
Continuous sand mixer, 20 tons/Hr. 2 nos.
Flask driving trolley 112 nos.
Vibration .table, 2 x 2.5 m, 5 tons I nos.
Pattern drawer, 5 tons 1 nos.
Paint dryer 2 nos.
Flask transporter 5 nos.
OQverhead hoist crane, 3 tons 3 nos.
Bottom plate 150 nos.
(3)-2. Hand mold line
Self-moving continucus sand mixer,
20 tons/Hr. : 1 no.
Overhead crane, 20 toas 1 no.
Sand hopper tank, 45 tons 1 no.
(3)-8. Small size mold systen
Continuous sand mixer, 4 tons/hr. 1 no.
Yibration table i no.
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Sand reclawmation, 2 tons/hr.
(including shake-out, cooler)
Paint dryer

(2)-4. Core nmolding

fontinuous sand mixer, 8 tons/Hr.

Compaction table
Roller conveyor, pattern drawer
Paint dryer

a1 Overhead hoist crane, 3 tons

{(4) Melting
10 tons induction furnace
(1-source/2-furnace)
b tons induction furnace
{(2-source/3-furnace)
1.6 t. induction furnace
(1-source/2-furnace)
Material hoper, 10 tons
Yibrated conveyor
Material transporter
"Charging bucket
Haterial preheating apparatus

Mono-rail pouring system for small

Dust collector
Ladle

, } _ Overhead crane, 15 tons
. Overhead crane, 5 tons
(5) Fettling
Hanger type continuous shot blaster,
5 tons
Crane type shot blaster, 20 tons
High speed cutter
Tuw blaster
Annealing furnace
Huffle furnace
Overhead crane, 10 tons
(8) Tesiing, Inspection
Metallurgy inspection (microscope,
Sand analysis

£y

T utility
Compressor
Fork lift

CE meter)

—

PP = » T S R A = - I = i .- CO et NS PN

NS ket et it e R

no.
no.

nos.
nos.
unit
no.

noes.

nes.

nes.

nos.
nos,
nos.
unit
10S.
unit
no.

unit
nos.
no.

no.

no,
no.
no.
RO.
na.
ho.
noOS.

nos.
nos.
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(b) Facility Renovation at Pinjore Foundry

ii.

iii.

Location

An automatic impact mold line with green sand system is
to be installed at the northern half of Bay B. Furan
sand hand molding in Bay C.

Layout

The equipment layout to be indicated in SKP-160-1 (see
Fig.[-5-8).

Facilities

Facilities to be installed at the Pinjore foundry are

as shown in Table [-5-T7.
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at Pinjore Foundry

Table 1-5-7 List of Facilities to Be Installed

(1) Sand Plant

(1)-1.

(1)-2.

fgpact mold line with green sand systen,

Sand cooler

Hopper, with measuring appliances
furbine mixer

Holdability controller

Electric control system :
Bucket elevator, hopper, motor, etc.
Furan sand reclamation/re-conditioning
Sake-out machine, 10 tons
Oscillating conveyor '

Hagnetic separator

Sand breaker, 10 tons/Hr.

Sand reclamation/re-conditioning
(including cooler, bucket elevator)
Compressed air flow systen

for sand transport

Dust collector

Bucket elevator, hopper, convevor,
control panel

(2) Molding

(2)-1.

(2)-2.

Impact mold line
lmpact mold system
Automatic flask transport system

1.200 x 800 x 350/350 mw, 54 molds/Hr.

Drilling machine for pouring inlet
Flask reverser

Punch-out machine

Transport system

Furan sand systen _
Continuous sand mixer (long arm mixer),
20 tons/Hr.

Cowpressed air flow systen
Continuous sand mixer (high speed),
10 tons/Hr.

Yibration table, 2 fons

Pattern drawver

Flask reverser

Painting machine

Roller conveyor

Dust collector

Overhead crane, 10 tons

Overhead crane, 5 tons

~2483-
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(2)-3. Shell core making machine

(%)

(4)

(5)

(8

Belting
2 tons induction furnace
Hono-rail type continuous pouring system
Gverhead crane
Material charging systiem

Fettling
Hanger type shot hlaster, 5 tons
Dust collector
Monorail type chamber shot
blasting machine, 1 ton

Testing, Inspection
Spectro-mpeter
Sand tester

btility and others
~ Emergency diesel generator, 1,500 kVA
Compressor '
Pattern storage space, 15 x 15 m
Raw material store, 30 x 16 »
Melting raw material storage ares
Non-ferrous casting removal

—— NS BN

[

no,

nos,
eunits
no.
unit

no.

unit

no.

no.
no.

no.
noOs.
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2.

Production Technology Improvement

{a) Production engineering and production technology im-

proverent

introduction of the Furan Sand Molding system at Banga-
lore & Pinjore Foundries

The furan sand molding system has the following
advantages:

{1) The mold drying process is eliminated.

(2) Unified application of the casting sand simplifies
the sand treatment control.

{(3) The sand can be reclaimed and reconditioned for
more economical opervation, (Alkyd send can mrot be
re-used economically, hence it is discarded.)

(4) Compared with other organic self-hardening
compositions, such as Alkyd Resin Costed Sand
(8il-Urethane Sand), the quality, economy and
productivity of the furan sand is much higher for
the following reasons.

* Higher compression strength at high temperature.

* Higher destructive resistance of the mold at- hlgh
temperature, thus reducing sand inclusion, scabs,
and pull down defects.

* Smaller residual compression strength in 200 -
600 °*C range, therefore, better disintegration
ability, resulting in easy knock-out operation.

¥ Less gas evolution at casting and also the timing
of the gas evolution delays, thus, reducing the
porosity defects such as pin holes, :

¥ Cost of the added chemicals for the binder and for
the hardening are cheaper per ton compared to
Alkyd =sand.

x Higher separation speed. from the pattern, better
utilization of the patterns.
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ii. Introduction of the Impact Mold at Pinjore Foundry

Extresmely high speed, continuous wolding «can be
achieved for higher productivity and better quality,
The impact mold has the following advantages.

(1) High molding speed.

(2) figh packing density to sattain & smooth casting
surface.

(3) Higher molding strength at the parting line and the
permeability corresponds to increase accordingly
with the distance from the parting line, therefore,
minimizing defects due to gas evolutions.

(4) Sharp corner edges can be obtained, reducing the
fins, thus decreasing Tettling work.

{(5) Uniform mold strength in the horizontal section,
which contributes to the stability of the mold and
reduces deformations. Higher accuracy at as-cast
condition, thus reducing the cutting margins.

(6) High density of the mold sand at the wall of the
flask can be obtained thus increasing the versatil-
ity of the pattern size. :

iii. Introduction of the Crane type Shot Blaster st Banga-
' lore & Pinjore Foundries '

Three-dimensional shooting of the shot grid can be
obtained by way of the -rotation of the work in an
enclosed chamber. enabling efficient dismantling of the

sand.
{p) Quality tontrol and Quality Assurance Iuprovement

lmprovement in QC and QA is necessary 1o bring HHT s
products to the internationally acceptable level of
quality. The following measures should be taken.

~2486-
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(D

(2)

(3

(4)

Establishment of QA/QC systen
Prevention of Defects

Non-conformity control by the precise analysis of
the defects and the subsequent preventive measures
are 1o be incorporated immediately.

lmprovement of Testing and Inspection Facility

Judgwent based on the actual data to be applied with
various inspection equipment covering the sand
characteristics, naterial! properties and the chemi-
cal <cowmposition ocheck; the dimensional accuracy
control, hardness and non-destructive testing are to
be ‘incorporated for the improvement action of the
daily operation.

Establishrent of Experiment and !nspection Technolo-
gy

Knowledge and technology of QA/QC are to be accumu-
lated and implemented as the normal activity of the
foundry operation.

~-247~



Environment

The existing HMT foundries use open-type sand transpor-
tation (with & belt conveyor) and tihe shake-out and
knock-out processes are also in an exposed condition; it
is inevitable that a considerable samount of dust is

always in the shop.

Although the larger shot blasters are enclosed in chan-
bers, the worker still has to enter into the booth,
directly exposed to the shot blast shooting.

In the renovated foundry, the improvements will be as
follows:

* The sand transportation will be enclosed in =
compressed ajr flow iine or contained in an
underground pit conveyor line.

# The continuous sand mixer_'will stop the floating
dust of the intermittent operations of the
conventional batch work.

¥ Dust collectors are to be installed st each point of
the sand operation.

¥ Dust hdods and dust collectors are to be installed
at the core knock-out, and the shake-oui machines,

¥ the shot blast machines are to be of an enclosed

type with automatic operation. Also, dust
collectors are provided.
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Mansgenent Improvesment Plan

Organization Structure

Proposed organization structure of foundries is illus-

trated in Fig. [-5-8.

Hanning Schedule

The proposed manning schedule both in the Bangalore and

Pinjore foundries as shown

in Table 1-5-8,
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Fig. 1-5-8 Proposed Organization Chart of Foundries

PATTERN

MOLDING

SAND PLANT

FOUNDRY
G M

PRODUCT I ON MELT NG
M
FETTL. PAINT
PROOF CUTTING
MAINTENANCE
PROD. ENG. & R&D
ENG INEERING.
and 0C QUALITY CONTROL
M _
INSPECT{ON
STORAGE
PRODUCT 10N PROCUREMENT
CONTROL
I SCHEDULING
© ACCOUNTING
ESTIMATION
SALES DOMESTIC SALES
H
EXPORT SALES

Note: A sales section is not required for Pinjore Foundry.
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Table [-5~8 MHanpower Plan

{. Bangalore Foundry

Section 1991/92 1995/36 1999/2000
Managers, Engineers and Staff 7 15 15
Pattern 39 41 47
Sand Plant 13 4 4
Holding 189 120 120
Helting 22 22 22
Fettling 72 18 18
Non Ferrous
Kaintenance, Crane 72 20 20
Store 4 4
QC, Inspection 7 10 10
Proof Cutting 8- 8
Painting 4 4
Total 421 270 270
2. Pinjore Foundry
1991/92 1995/96 1933/2000
Direct 138 | 198 121
Indirect 188 145 108
Administration - 43 45 40
Pattern Shop 45 40 35
Repair & Maintenance 35 47 50
Total 449 474 354
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G. Training Scheduie

An integral training program shall be organized and be
implemented along with the renovation of the foundry.

fhile confined so long only in the experience of the conven-
tional production technology, the sudden exposure to high
technologies in the foundry process, may induce a risk of
confusion or even worsen the quality for the starting few
years of the renewed operation.

The principal introductions are the Furan sand mold systien,
the impaect mnolding and the sand recycling system. The
introduction, training, diffusion of above technologies are
to be carried out systematically.

The preposed training schedules for both Bangalore. and
Pinjore are shown in Table [-6-9.
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I-6. MECHATRONICS CENTIER

A. Current R&D Structure

HMT has several R&D Centers in its businéss groups, to carry
out the improvement, modification and expansion of the
present product mix. Also, each unit has a tactical R&D
team, responding imaedistely {0 current production requeéests.
These are perforeed as the norral activity of the enterprise
in close cooperation with the design and production stages.

On the other hand, in parallel with the recent rapid ad--

vancement of the technology, the new product mix should
alwvays be studied. There are excellent companies who add
new product lines for diversification and even change their
corporate iwage because of successful diversification into
exotic fields.

It seems to be the right time for HNT to analyze the future
creation of a new product mix for its survival and for the
continuation of the enterprise into the 2lst century.

—254~



e’

i,

The Bagie Concept of the Action Prograus
Problesns

A fresh start for new diversification requires technolo-
gy lmported from outside; sowme time has to be spent for
the negotiation of the technical transfer agreements and
also for governmental clearance.

In this time span, the outside technology is still
advancing further and whep everything is ready, the said
new technology might be obsolete; again the new import
of techpology must be sought. The repetitive import of
technology, 8&s experienced hy HHT in the past, is not
only expensive but also it makes it difficult to catch
"up to the top level of international competition,

Also as for the exploitation of exotic fields, while the
current R&D structure is.subject to.each business group,
there exists an unaveidable tendency to atfach heavy
importance on immediate profit, so that it 'is difficult
to pay attention to long term RE&D and to the advanced
“investment for new exotic business diversifications.
HHT, as its corporate mission, hoisting the target to be
"The leading Industry in the High-Tech Field”, should
-establish a propagating bsse to generate core technology
for the future.

Proposed Functions of the Mechatironics Center in the
Action Program

To come out from the above-mehtiened unavoidable trough,
HMT should have its own capability for the continuous
creation of competitive technology. It is necessary to
establish an organization where the future R&D assess-
pents will slways be carried out to determine the inte-
gral, the loang range R&D targets for at least a ten year
span.

Future targets for diversification should be. selected
from the present technology cores (seeds) in HMT as
indicated in Table V-4-1, and their feasibility should
be studied, ¥hen {he inhouse technology core is not



1)

2)

3)

4)

available, in exotic . fields or in Tfields where the
potential wmarket 1is foreseeable (such as Textiles,
Apparel and Food Processing), appropriate outside

_consultants gight be utilized.

A technology situation appraisal should be conducted.
The technology potential, which would be the seed for
the future, would be compiled zgainst the market poten-
tial, which would represent market needs. The ansalysis
should be conducted from the perspectives of marketing,
cost, finance and HRD. These activities shall be impar-
tial, independent of fthe existing business groups, and
directly connected to the technical director.

Also, the license possibilities, Jjoint venture schemes,
M&A, and OEW production sre to be studied and evaluated.
HRD is indivisible from the R&D plan; the proposed
Hechatronics Center is just responding to the above-
mentioned requirement, in which the future core technol-
ogy of "Mechatronics” will serve to bhreed inhouse and to
bring up young engineers to move HMT into the future.

Kinds of Service to be inplemented

A comprehensive diffusion of Mechatronics Technology to
entire MHMT, not only to Hachine Tools but also to
Printing Machines, Press Machines, and to expected
future products such as the Food-Processing MKachines.

Compose a wide-range curriculum for new-comers, active
engineers, supervisors, and also for management, to up-
grade the inhouse technology level. The {raining cost
shall be borne by esch business group, butit the fee
should not exceed that of outside coemercial seminar
training. :

hccept  Customer Engineer Trasining, and assist sales
promotion. The Center provides the most modern products
of HET, which can act as the show room for HMT's ad-

vanced technology.

Join in the trouble-shooting and in the after-sales
service for customers, to maintein close contacts with

~2656-
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the present sales activities, and also to be flexible in
response to current market requirements.

6) Add the mechatronics R&D function (mainly Design Capa-
bility) in the near future, and to become RED point of
the new products. :
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C. Needs Estimation for the Services proposed by the Center

According to the long range HMT Corporate Plan (see Part |
of the Report), the totsl emploveent varies from the current
30,000 to 28,000 at the year 2000. The current mean age of
egplovees is about 45 years old and the retirement ratio is
considered to be asround 3% in the past few years,

To give vitality to the enterprise, to make aggressive entry
into new business territory and to expand corporate activi-
ty, it is essential to inject younger power, urgently reduc-
ing the mean age to around 30 years old: so that at least
200 technical young emplovees per vear are to be recruited.

The Mechatronics Center shall have the orientation training
of the newcomers snd also have lst-year/2nd-year training
for the rapid diffusion of the core technology of HMT.

In paralle]l with the above, mechatronics training for man-
sgewent is to be carried out, Also, a concentrated wechs-
tronics special course shall be provided for the engineers
who would be the future leaders of the HMT technology,
preparing the inhouse technology accumulation and the diffu-~
sion to new fields.

The service needs are to be tabulated as follows.

Orientation Training for MNew recruits 200p.

5-day Course
1st Year Training 180p. 10-day Course
2nd Yesr Treining 130p. 10-day Course
Supervisor Training 100p. 10-day Course
Hiddle Hansgegent Traininsg E@p. 10-day Course
Engineer Training 50p. 10-day Course
Design Engineer Concentrated Training 20p, 20-day Course

"TOTAL 600p/yr. (in terms of
10-day Course)

In addition to the above, the Center acceptis Custoner Engi-

neer Training along with product sales, to contribute

to -

sales and after-sales service promotions, starting with 30

persons/vear. gradually increasing to 100 persons/year.

the vyear 2000, in accordance with the expansion of

husiness.
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The curriculue would be o 5-dny course, in which the first
two days are for lectures, and the other three days are for

the actual prograwm input, the actual operations and the
instructive rerarks.
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Egquipment of ihe Facility of the Nechatronics Center
Location, Geography

The Mechatronics Center is to be located inside the HMT

compound in the city of Bangalare (Machine Tool Div.,

Bangalore 560031). utilizing the existing MHachine Tool
R&D Cutting Center, extending the lst floor.

The existing RE&D Cutting Center is built as a ground
floor configuration but the expected extension to be
envisaged at the construction; the pillars, walls and
ceilings are reinforced accordingly, and the ends of the
pillars are eiposed to facilitate the future extension.

Layout Plan

Fig. 1-6-1 shows the floor plan for the proposed Mecha-
tronics Center at Bangalore.

The dormitory, canteen and other amenity facilities for
the trainees are not considered;: existing HMT facilities
art to be utilized. However, & mini-bus is to be pro-
vided to facilitate the transportation to the factories
and for the connuting of the customer engineers.

Indication of the Equipument and Facilities

The list of the ecuipment for the Mechatronics Center is
indicated in Table [-8-1.
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1)

2)

3D

4)

5)

1)

Uperation of the Nechatronies Center
Objective and Functions
The objective of the Hechatronics Center is as follows.

"To hreed the HET core technology of Hechatronics in-
house and to diffuse it to the entire HMT sctivities.”

Its functions are:

To promote, bring-up and diffuse the mechatronics tech-
nology to the entire HMT, regardliess of the current
business domains.

Train the inhouse human resources at all emplovee lev-
els, providing a wide range curriculunm. Trainees con-
sist of the newly recruited personnel, active workers
and staff, supervisors, middle management, engineers and
the design personnel. The cost of the operation shall
be borne by each business group that dispatches the
trainees. However, the fee should not exceed that of san
outside comeercial seminar.

Accept Customer Engineer Training free of charge and
assist the sales promotion. The Center demonstrates the
newest product linmes of HMT, which can act es a show

‘toor for HMT’s advanced technology.

Join in trouble-shooting and in after-sales service for
the customers, to masintsin close contacts with the
present sales activities and also to be flexible to
reflect current Earket demands in the curriculua.

Add the mechstronics R&D function (néin]y the Design
Capability) in the near future, and become the R&D point
of the new products.

'Major Activity

The Centralized Technicel Training in Mechatronics:

Orientation Training for the newly recrulted personnel

—-2686 -~
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2)
3)
4)
5)
8)
7)
8)

ist Year Training

2nd Year Training

Supervisor Training

Middle Mansgenent Training

Engineer Training

Design Engineer Concentrated Training
Customer Engineer Training

Organization, Manpower Requirement
Fig. 1-6-2 shows the organization {(facilities) at the
proposed Mechatronics Center and Table 1-6-2 shows the

manpower requirement and personnel! costs for the opera-
tion of the Center.
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Table I-6-2 Hanpower Requirement and Personnel Cost

51. Category Dfficers/ Supervisors/Tech~-
No. Engineers nicians/Clerical
i. Chief of Mechatronics 1 i
Center
2. Precision Measurement Lab 1 1
3. Control System Lab 1 1
4. Transducers and Sensors - 1
5. CAD/CAM Computers 1 i
6. Mechatronics Lab I 2
7. Design, Development & testing & i
8. Audio Visual & Training 1 i
9. Tech, Information and - 1
Reprography
10. Administration (Personnel, 3 2
Finance, Purchase & Typing) '
i1. Driver ' ' - i
ib 13
TOTAL 28
Anticipated personnel cost/year: o
- Officers/Engineers 15 x Rs.6,000/¥ = Rs.1,080,000.
- Supervisors, etc. 18 x Rs.4,000/% = Rs 624,000.
Rs.1,704,000,.
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fenter Operstions
Service Income

The inhouse training cost shall be borne by each busi-
ness group who dispatches the trainees to the Center.
Kowever, the fees shall not exceed those of outside
commercinl seminar training. The target cost would be
4,500 Rs for a 10-day course. The business group shall
bear additional hotel, or transportation charges related
to the Bangalore training. The customer engineer train-
ing is to he free of charge, and is stipulated as a
service of HMT. '

Operating Cost

Fixed fees (depreciation cost of the building, equip-
ment, their interest, insurance and fees) are to be
ahsorbed in the HMT overhead, and therefore sare fto be
excluded from +the operating cost calculation. The
variable cost is to be  the operating cost, which |is
transferred to the training cost of each business group,

according to the nuwbers of trainees accepted. The

calculated details are indicated in Table 1-6-3.

Other useful data, elaborated for the establishment of
the Mechatronics Center with the collaboration of the
HMT counterparis, are attached,

Teble 1-8-4: ‘Investment Cost Estimation

Table [~6-5: Requirement of Training of Staff

Fig. 1-6-3: - Schedule for Establishinpg the KMechatronics
- Center

~270~
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Table 1-6~8 Operating Cost & Training Cost

Gperating Cost:

Fixed Cosgt

- New Investuent Depreciation with Interest 9,000,000 Rs/Yr
(10 year return with 7.25% interest =
15% of Investzent)

- Insurance, Tax, Fees, Other Fixed Cost 31,500 Rs/V¥Vr
(0.35% of the Building Cost)

Variabie Cost

Maintenance Cost (1% of Equipment Cost) 475,000 Rs/¥r

Utitity

- Electricity : 50,000 Xwh/Yr x 1.5 Rs/Kwh 75,000 Rs/Yr

- Fater : 2,000 m3/Yr x 8 Rs/u’d 6,000 Rs/Yr

- Fyel Gil : 10 Ki/Yr x 7.000 Rs/Xl 70,000 Rs/Yr

fages (incl. Insurance, Sccial Benefit, 1,704,000 Rs/Yr

Bonus etc)

Indirectly Cost (10% of above) 233,000 Rs/Yr

Contingency ( 7% of above) ' 163,000 Rs/Yr

HMT Overhead (16% of above) 372,800 Rs/Yr
Variabie Cost Total 3,098,800 Rs/Yr

(Operating Cost: excluding Mechatronics Center Fixed Cost,
which is assumed to be absorbed in H¥T Overhead)

Numbers of Trainees:

-~ HMT Personnel: 20 p. x 30-Course (10 days each) - 600 p./Yr
- Customer Training - 30 p./Yr
to be gradually increased to 100 p./¥r

Trajining Cost:

For 10 dey Course Ahout 4,500 Rs/Trainee
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Table |1-6-4 Investsent Cost Estimation of Hechatronics Center

Initial Investment Cost:

Domestic Foreign
Currency Currency
Rs. Rs.
Hechatronpic Center Buildingx*x
- Existing R&D Center to be extended ()
(1st floor to be added) _ s
2,000 wé x 04,000 Rs/u? 8,000,000
Equipmnent as per sttached list 24,104,000 19,644,000
Freight, Handling & Insursnce (8%) - 1,407,000
installation & Commissioning (5%) 2,345,000
Yehicle (Mini-bus) : 600,000
Sub-Total" ' ' 37,456,000 19,044,000
Pre-Production Capital Expenditure:
Pre~Investment Studies & Preparatory
Investigation
Management of Project lmplementation
Detail Planning & Tendering Supervision,’
Coordination, Test~Run & Take-over of
Civil Eorks, Equipwment & Plant
Training of Staff & Labor : 1,750,000 1,750,000
Arrangement for Supplies
Arrangepent for Marketing
Preliginary & Capital Issue Expenditure
Technology Cost: Lump-Sum Payments
(to be included in the Equipment Cost)
Technology Cost:. Royslty Paywents
Utility Cost
(to be covered by Existing R&D Cost)
"Sub-Total 1,750,000 1.7650,000
e (Y
Grand Totsl 39,206,000 . 20,784,000
60.000,000

About Rs.60,000,000 (300,000,000 Yen)

*x Civil, Electrification & Sanitation:
Internal partitions, fittings, A.C.
Furniture & Office Equipment. '
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Table I-6-5 Requirewent of Training of Staff

1. Traipipg/Consultancy by Internstional Specinlists

Field Duration (¥an Konths)

. Control System Specialist 1
CAD/CAM Specialists I
Kechatronic Specialists 1
JICA Specialists 1

i &9 DN e
. e e

(0.55/n at detsiling

stage and 0.5 after
functioning of the

~--~ Center)

TOTAL KAN-KONTHS Cr 4

Anticipated expenditure at
45,000 Yen/day and other

conrtingencies : Rs.

1.750,000

11, Training/Visits for engineers of Mechatronic Center

Field : Duration
1. Precision Measurements 0
2. Control System ' 0
3. CAD/CAK 0.
4. Kechstronics 0
5. Design, Development, Testing 1
TOTAL MAN-MONTHS 4.
Deputation cost :Rs.
TOTAL FOR | & I1 = Rs. 3,500,000
DOMESTIC = Rs. 1,750,000

FOREIGN = Rs. 1,750,000
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Ir—-7. Development of Manasement
Information System

A. Current situation of HYT's MHansgenent Information Systenm

Until the middle 1930s, each unit and each factory of HMT
had its owned computers and developed its EDP system inde-
pendently of each other. Taking the opportunity of the
installation of the UNISIS A3K in 1986, HMT has established
the Computer Service Department, Bangalore ({SB), applied
EDP in factories and wmarketing departmeats in the Banzalore
area, and tried to have a MIS connected with its headquar-
ters. Since then, HMNT has been aiming at setiting up a
network which will connect the whole of HHT in the future.

Only five years have passed since HHMT started its substan-
tial utilization of computers, so the installastion of KIS is

still in the planning stage. In reality, each of HMI’'s
policies for an information system. planning, organization,
and personnel is not good enocugh. There is a vast amount of

problems to be solved in the future. This situation is just
as was mentioned in the Interim Report in detsil.

As a result, it must bhe pointed cut that there are serious
defects in the current computerization of HHT. The follow-
ings are the major problens:

&) Computers are not useful at all for “production
control”™ at such production sites as wmachine tool
factories;

b} In the areas of the financial and accounting systenms,
there is no “total system.” The <cost accounting
system and financial accounting system are not infe-
grated yet and the cost accounting system is not good
satisfactory.

As mentiocned above, non of the production management,
inventory management, purchssing management, cost manage-
ment, etc. is good enough in the current EDP systen. This

means that each individual EDP system which is needed as an

~information scurce to become the foundation of MIS does not

function. Therefore, a total re-design of the application



systems is necessary for developing the information systems
in the future.

However, investment for computers in India is financially a
heavy burden compared with that in Japan, North America or
Western European countries. Horeover, coupled with the
incoaple nature of the infrastructure such as domestic
informetion transmission and the under-development of domes-
tic computerization in India, it may not be possible to
expect good resuits of cowputerization so soon.

Accordingly, while exerting HMT's best efforts to control
the investments for hardware in line with downsizing con-
cept, construction. of long-term inforwation systems to
conform fto the actual situation of HMT should be planned.
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4

Basic Concept of Action Progran
Problems

Not only is the newest information technology of HHT not

‘used effectively for its computerization, but also the

information system is separated from the actual business

- work. Accordingly, it must be said in principle that

the computerized management information system in HHT
can be constructed only after establishing computeriza-
tion in each section of the cowmpanvy.

The wmain problens in such situation are as follows.
) Lack of fundamental conception for computerization

Fundamental concepts such as answering the:question
"%hy and for what should the computer be used” are
nissing. There was a concept {to reduce personnel
expensegs at first in the esrlier stage of cowputeri-
"zation in FEurcpesn couniries, North America and
Japan, but it is not realistic to expect the same in
India. Iwprovesent of business work and usage of
information hy utilizing computers should be consid-
ered most important in Indis.

b) Lack of the planning divisions for information system
construction

There are CSB and various levels of the complter
divisions and sections in: HHT that are engaging in
the development and operation of individual systens,
but there is no organization to promote an entirely
integrated information system, especially the plan-
ning function. There is no control or adjustment of
various projects and planning which each individual
departrent or section now carries out at random under
the pressure of actuesl business activity.

¢) Insufficient systems and lack of unification awmong
the current individual businesses -

The lack of integration between hardware and software
ieg rewarkable, and wost of the running systems are
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d)

e)

incomplete. There is no conformity between and among

‘the systems of departments and sections, and =many

instances of money waste due to duplicated develop-
ments can be pointed out, Moreover, the lack of
unity in software and code systess which are now in
use may cause very serious obstacles in the fuiure to
the concentrated management of  technology, ssales,
purchasing, etc.; exchanges of information among each
division; and, finally to the construction of a

substantial WIS,

Lack of systemized business operations and procedures
before the computerized system applied

Because the existing wmanual ways and procedures of
husiness operatiors were converted to the computer-
ized system as they were, good results were not
obtained in spite of so wmwuch wanpower and expense
having been spent to develop the systes. The most
typical examples are that, as there is no concept of
the reduction of lead times in production or the
collective cost reduction or improvement of produc-
tivity or the 1like, the most important. production
wanagewent systewm hardly has any correlation with the
relevant materials, the inventory control of semi-
processed products, purchasing systes, cost estimat-
ing, invoicing, etc. The re-design of working proc-
esses to perait the computerization of business
operations is imperative,

Insufficient talents for information systematization

it is pointed out that there is insufficient talent
in quality and quantity for promoting information
systematization and that the information systen
department -is evaluated too low. This stews fros &
lack of fundamental education about the informstion
systew having been given to the esployées who were
involved with the computerization in the company.
Because the system was built by inforsation  engi-
neers having insufficient knowledgse of business
duties and, on the other hand, by employess in
charge of business with Iittle knowledge about the
inforsation system, the fundamentsl business opera-
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tion system is incomplete and therefore may prevent
the use of computers in the future. [t w«ill be
necessary to train the persons who are te be in
charge of SE and informationalization from anong
eaployees who have devsloped a career in HHT.

Functions of the Proposed Management Information Systen

The major functions to be expected from the proposed MIS
are 88 follows.

a)

b)

c)

d)

e)

Constructing an on-line real-time production systen
and cost accounting system as well as re-constructing
the inventory and purchase controel system with the
following aims:

- Reduction of the iaventory of =materials and
semi-products;

- MBaintenasnce of products’ quality by vprecise
production process managesent;

- Shortening the productian lead time and aschiev-~
ing earlier morey collection; and

~ Inerease of new product development.

Strengthening and maintaining of the development

force and rationalization and economization of the

new technology developagnts accompanied by the stand-
ardization of code, database and system developnment.

Optimizing inventory, production and sales informa-
tion control, reduction of inventory in distribution
and earlier money collection based on the establish-
ment of an information network which connects facto-
ries and sales bases.

Establishing precise and wastie free production sand
sales systems slong with the promotion of power and
energy saving and an integrated production systen.

Supplying wanagement information to each level of the
cqnbany mansgenent according to unificatiom and
commponality of inforwation based on standerdization
and system integration. '
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f) Reducins commwunication costs, optimizing selection of
business chances ard winning in couwpetition through
the construction of an -information systesm which
responds to customers with the information network
connecting the company and outside cusiomers.

Approach for the Refora of HIS

The curreni computer system in HHET is very far from
heing a copplete M1S. Therefore, the proposal in the
action program will range from the re-construction of
the individual depsrtmental work systeam in the prior
stage of the management informetion systex to a complete
MiS considered from the long-terw viewpoint.

a) Establishment of an individual work EDPS (Electronics
Data Processing Systea) which is the information
source of the management informastion system and
making its database while attaining system downsizing
as well as reviewing the work flow and rationaliza-
tion and advancing the efficiency of the work through
computerization, The fundamental policy is to
achieve the followings:

-~ h system which aims at on-line, real-tine data

processing;
- Downsizing to medium and suall computers; and
-~ Application of LAN to the production management

systewn.

b) Stendardization of the computer operation sysien,

coding systesw and development processes

Rather than developing an inforuation system for each
individual department or section independently of each
other, an exchangeable system= should be developed
from the entire company vnewponnt Especially, it is
imperative to standardize the database and the coding
system for the future HMIS. Moreover, it is also
important to standardize the development processes
and therefore it will be necessary to form a library
of various kinds of manusls and information systems.
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c)

d)

Integration of systew and database

Fhen the above mentioned items a) and b) have been
compieted, the system and the database are to be

~integrated from the viewpoint of the entire conpany.

Especially, the unified system of production manage-
ment and wmarketing is to be realized and further
correlated to the accounting information systen.
Thus, the wunification of information sources is
promoted and the cowmmonalifty of information allowing
everybody to use the same information is realized.
At the same time, by connecting all the factories,
the sales bases and the head office in the center
with an on-line systew, the speed of information
transmission is increased and decision making at each
level of management is supported.

Construction . of information network inside and
outside the company (EDI)

By realizing the on-line capability for order receiv-
ing and placement between the company and outside,
the speed of such work will be increased and at the
sase time, rationalization across fences hetween
different companies is realized. Such a system is
the integrasted management strategic suppori system
which is wuseful for supporting sales, obtaining
information about competitors, reinforcing the sales
force, product developmreant, and so on. ANSTE 12 is
to be applied as the standard.
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€. Forecast of Heeds for Host Computer Service in HHT
The following table shows the working hours of the A3K host

computer up to now,.

Teble I-7-1 Working Hours of the HNT Host Computer
(Unit:Hours)

1988-89 1889-90 - 1990-91 Fer day
up to Jan. 91

CPU ' 1,688 2,471 2,772 11.1
46. 3% 34.8% '
1/0 2,939 4,603 6,009 24.0
56.6% 206.0%
Terminal 32,341 45,0867 '73.273 293.1
39.3% 95.1% |
Note : 300 werking days per year for the above calculation

The above table shows that the A8K wachine hours are alaost full
and the disk capacity and the number of terminals have reached
the upper limits. Moreover, there are problems at this time such
as slow response time and lack of rooe in the magnetic disk
capacity. As mentioned in the Interim Report, it has reached a
limit and no more expansion of business can be expected. The
requiresent of computer capacity is assessed on global basis and,
thereafter, suggested as the needs of Host Computer, Factory LAN,
and 0A LAN for CHQ and wini system for HTB.

There are the following needs at least as for the utilization of
computers in the future.

First, in line with the advancement of restructuring of HMT, a
natural increment in demand for coumputers of about 10¥ is fore-
seen every year.

Second, there will be the foilowing needs for computerization
just in the area of Bangalore regarding the information system in
the future, and a 50% increase of CPU capacity in 5 years and a
100% increase of terminal hours are estimated: ' '
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- Real time processing of production management, inven-
tory management, purchasing management, ectc., in each
factory,

-~ Re-construction of cost management system and finan-
cial accounting systes integrated with business opera-
tion systemrs;

~ Building the engineering database; and

- Construction of MIS by each unit.

Third, in order to expand the information system relative to the
following functions of HMT's head office, a 120%¥ increase of CPU
base and about 200% increase of terminal hours are estimated. ln
addition, a 150% increase for developrent is estimated:

~ Expansion of marketing system; and
- Construction of the corporate MIS.

Fourth, construction of & system database for office automation
in favor of users in ‘the company will aiso reguire computer
capacity.

1f each of the above-mentioned items is to be reached in b years,

in March, 1998, there will be the following estimate at least, on
the actual results in 1990-13891, This means almost double the
current capacity will be required.

Table 1-7-2 Estimated CPU hours in 1988

Wit : Hours)

1391-9]1 results Natural Factory basis Head office

up to Jan.,’9! increment needs needs
Production/Inventory 278 9096 587
Finance & Accounting 382 229
Payroll & Personnel 579 '
MIS & Marketing 112 161
CHO/CSE . 7256 1,450
2,772(3,328) 906 816 1,611

3,326 + 906 + 816 + 1,611 = 6,559 hours

Two possible ways of coping with the situation neted shove
are: :
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~ Raise -the level of the host computer; and
- Solve problems by downsizing to decentralized
sini~computers and the application of PCLAN.

In order to meet the information system needs in the future,
downsizing should be realized by reinforcing the technology
enough to cope with downsizing and then the investment for

computer hardware would be minimized.
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Investment Plan
Outline of the Equipwent and Facility Plan

The current buildings and facilities of CSB are good
enough. However, wmarginal augmentation towards infras-
tructural facility establishment, comprising of Informa-
tion Center library, UPSS, environmental facilities are
required. In the future, the size of the host computler
itself will get much swmaller and, moreover, the expan-
sion of the host computer should be kept to the minimum
by all means. The new Host computer should be mainly
used for  meeting on-line systems requirements for
machine tools, watches and marketing needs of Bangalore-
based Units, along with a8 mini computer and factory LAN
for meeting local requirements of HTB.

The current cowWputers installed in CSB are designed with
a view forward upsizing and commonh use among units in
the area and not forward down-sizing. In order to
optimize investments in hardware, applications currently
running on mainfrase may be down-sized. Down-sizing of
epplications requires considerabie expertise and there-
fore should be attempted only by C3B. After down-
sizing, the wini system for KTB is to be installed.
¥hile procuring the mini-system, the database management
software should be compatible among mini and aainframe

for Bangalore-based units, whereas it has to be upward

compatible for out-lyimg wunits. This approach will
ensure standardization of databases and also protection
of investments.

The major equipment and facilities to bhe installed are
as follows.

a) Host computer

Hein memory  : in the level of 48H byte
Disc capacity @ 15 gigabyte
Printers : 2 sets

" Communication facilities
Basic software

‘b)Y LAN and bar code technologies

Local area network : ] systen
Bar code terminal : 10 units
Bar code printer : D ounit

“¢) Educational and training equipment and software
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The establishment of the complete Hanagemént Information
Systew is to proceed in stages as per the following 3

2. Schedule of Investments
steps.
1st

Stage (1992/93 - 1986/97)

In this stage, development capabilities and skills of
HMT for computerization should be strengthened with
pinimum hardware investuments.

- To establish ‘communication. network connectivity
of manufacturing units with those of marketing
offices and CHQ, the facilities available through
[-NET, RABHKN, INMARSAT, etc. are to be made use
of.

— ®hile developing production and other systeams,
connectivity and/or compatibility among POPLAN,
MIN] SYSTEM AND MAINFRAME systeus are to be
ensured. :

- To establish standardized and integrated data-
hases on a new host computer in CSB by utilizinsg
updated information technologies. These databeses
are the foundations of future integrated MIS for
all of HMT. '

- To reslize reduction of inventories and speedy
money collection by westablishing & total factory
database and factory MIS which is integrated with
the production system,inventory control systen,
accounting and finance systew ,etc. This will
contribute to increased factory profits. The

- present A3K Host computer should be mainly for
‘batch-oriented applications for Bangaslore-based
units. _ '

- To shorten the total Jlead time from orders re-
ceived to dispatch and to meet customers’ needs
by using single resource information systems. In
order to establish. this system, the linkage of
production systemws with marketing systeus should
be established as well as the establishment of
integrated databases and the MIS.

- To customize the model system developed for MHTB
to other machine tool factories. :
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~ To promote user-oriented Dffice Automation (DA).

- To train and educate information engineers. For
the time being, outside information engineers
gshould be used for system developments.

ond Stage (1997/98 - 2001/2002)

The information systems develqped in the first stage
should be advanced in the following areas.

- To enclose customers in the information network
system by connecting outside companies such as
dealers, suppliers, sub-contractors, etc. in
order to achieve superiority over competitors.
HHT could achieve increased market shares and
cost reduction.

- To train end users and to promote user-oriented
OA systems. )

- To increase investwents for 0A equipment.

- To sell software and services developed for

" internal use to outside comwpanies.

8rd Stage (2002/08 - 2006/07)

AT this stage, almost all the systems will have been

completed. But reconsiruction and increasing the level
of information systems will be required because of the
changes in enviropment. Activities in this stage are as
follows. '

- To raise the level of information equipment and

infoermation technologies.
-~ To train and educate users according to the
changes in environment. '

Estimates of Initial Investment Amount

The total initial investment costs up to the year

1996/97 are estimated to be about Rs. 129.7 wmillion in
hase cost (excluding oprice escalation and physical
contingency costs) using 1992/93 prices as a base. The
details of the estimation are shown in Table [-7-3. '
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Table 1-7-3 Estinates of MIS Investment Amount

Use of Funds : “Nugher - Amounts
1. Equipments ' (sets) {Rks.Lakhs)
Host Computer {equivalent to Unisys Al6)
Hardware
- CPU
- 48 MB Memory
-~ 15 GB Disk
- Tgpe Drive
~- Datacomi
~ Printer
Software
- Systen Software
- Network Software
- Data Managenment
- Language . .
S$.3,468,800. | 1 867.2
Hini Computer 1 65.0
Barcode Prihters/Software ' 6 49.0
aJYE. 4, 500, 000.
Factory LAN 5 81.0
eJYE. 7,410, 000,
. Software . ' i 26.0
aJYE. 11.200,000.
2. Training & Educétion of LAN Engineers _ 4.0
' 2 men 2 months 15%. €186, 000)
3. Re&D 45.0
System Development by Outsourcing
4. Development of Communication Network Software 32.0
5. Training Education & Facility 134.0
GRAND TOTAL 1,297.2

Assumptions : 60% Customs Duty on discounted prince.

40% Discount on Listed price of Host Computer

Exchange Rate : US$. 1 = Rs. 25.-
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Aduinigtration Plan

Objectives and Functions

Under the strong controi and. leadership of the central
planning section, led by the Central Information Officer

(C10), an integrated information system is to be de-
veioped.

The major objectives and the functions of the proposed
system are briefly illustrated in the following charts.

a) To establish both the centralization and the decen-
tralization of the information network systemn

PROPOSED COMPUTER SYSTEHS DEVELOPMENT FOR BANGALORE BASED URITS

WAN

A% K NEW HOST HARKETING
(A +B) LGRS > COMPUTER MTINI
BATCH JOBS AT CSB SYSTEM

MINI AT M¥TEB

]

"LAN. SERVER

LAN

TERMINALS

—289 -



R

b) To establish EDP systems which fit well with each
husiness systen,

INYGICING
SYSTEM

——

MARKET ING
SYSTEM

EDP systems based on

e
PURCHASING
SYSTEM

1

MATERIAL
INVENTORY
CONTROL
SYSTEM

|

ENGINEERING
R&d SYSTEM

PRODUCTION

factory

HRD
SYSTEM

COST
CONTROL

SYSTEM

SYSTEM

FINANCE
ACCOUNT (NG
SYSTEM

DISTRIBUTION
SYSTEM

¢} To supply useful
single sources of
database.

HALF-PRODUCT
INVENTORY
SYSTEM

COSTING
DETAILS

Integrated

factory management
information based on an

database in factory

INTEGRATED
FACTORY
DATABASE

information from
integrated

| PRODUCTION
DATA

INVENTOR
DATA

ACCOUNT ING
& FINANNCE
DATA

HRD
DATA

PAYROLL |
DATA
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d) To pronmote rationalizatien, efficiency and cost
reduction in both production and sales activities
by a database covering entire HNT.

Hetwork Information Systew Connecting A1l HMT Units

FACTORY SALES OFFICE
CHEO
FACTORY MIS SALES OFFICE
INTEGRATED
DATABASE .
FACTORY - SALES OFFICE

e) To promote intercompany rationalization, efficiency
and cost vreduction in both productipﬁ and sdles
activities by data interchange on an information
network system expanded to connect outside compa-

nies.
SUPPLIERS REGIONAL
SALES
HMT OFFICES
| PURCHASING  MARKETING R
DIVISION DIVISION
SUBCONTRACTOR - N AGENTS
DEALERS
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f) To build up integrated MIS.

INTEGRATED
KANAGEMENT
INFORHAT [ON
SYSTEM
INTEGRATED : HARKET ING-
FACTORY : DATABASE

DATABASE

Major Activities

In HMT there are no division or staff members in charge
of planning and establishing the MIS froe the viewpoint
of top management. - With the full support of top manage-
ment, it is necessary to organize a section to promote
the computerization of HMT. It is necessary to identify
the key person representing the user interest at each
factory to co-ordinate with Unit EDP and Information
planning. The strategies of top management are to be
directly reflected in the established new management
information systen. The major activities required in
each step are as follows. :

Ist Step : Establishment of a foundation for MIS and
promotion of standardization. '

The KEY WORD at this step is "STANDARDIZA-

TIGN”

This step is the wost effective and basic action
for the future development of the information

system although it does not necessitate a huge

amount of investment. If these actions are mnot

carried out, the MIS will be in vain. = In the
reantime, a wodel system is to be constructed in
HTB. The major actions to be taken in this step

-292-

.
R

——
— ’

' N
i



are as follows.

a)

b)

To establish a central information library.

To establish a systerm which would collect
documents frow all EDBP sections into 8 cen-

“tral information library and to make it essy

to analyze problews with information from
company-wide bases. lepleaenting the above
suggestion would contribute to the establish-
ment of a future infnrmgtion systen and become
the starting point of “standardization”.

To design the whole picture of the fuoture MIS
for HHT

This wmakes it clear and precise as to what
kind of system is required by =menagement, and
what kinds of basic policies are to be taken

for the fature computerization of HMT.

c)

Redesign ef production system and related
systeus

The production control system, whiech must be
the base for the computerization of HMT opera-
tions, should be redesigned. The systen
should be redesigned to such 8 degree thsat
the following requirements can be achieved.

-~ To grasp each production process on a real
time bases. : : :

-~ To grasp the situation relstive to invento-
ries for both raw materials and semi-
finished products.

~ To grasp the actual cost of each product on
a real tiee basis. .

- To provide sufficient inforgation to meet
the needs of personnel wanagement, account-
ing and finance, wmarketing, distribution
sections, etc.
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d)

2nd Step

a)

b)

c)

To promote standardization

Establishing an effective and efficient stand-
ard coding system, standard database format
and standard procedures and documentation of
the systew Tor development should be promoted
totally in the company. The importance of
"standardization” can not be overemphasized
throughout HHT. It is essential for the
future HIS.

Construction of HHT's corporate HjS
The KEY ¥ORD at this step'is the “SYSTEM
INTEGRATION® :

The major activities in this step are as
follows.

To expand the model systew

The model system developed in WIB is to be
transplanted to other units to promote "stand-
ardization”

To complete the internal information network
system :

Hake use of the communication network using I-
NET. RABMN and INMARSAT, etc., towards systems
integration and for dependents on single
source for data couwputing and retriéyal. At
the completion of this, everybody in HHT will
be able to get the same and updated informa-
tion frem any terminal in HMT, and the first
stage of MIS have been completed.

Sysfen Integration

Such EDP systews as the production systea,

accounting  and. finance system, marketing
information system,etc., sre all to be inte-
grated in the corporate MIS. - This integrated
information system would also contribute to
that of the factory HIS,
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d)

3rd Step

a)

b}

.
.

Integrated system of production and marketing
systemn.

As a result of systems integration of both
production and marketing, each department can
get sufficient and updated information from
other departments. Therefore, quick and effec-
tive production and sales activities can be
realized.

Expansion of information network to outside

establishnments.
The KEY WORD is "EBI” (Electronic Data Inter-
change)

The order and order-receipt network system

" The deve]opmenf of the social infrastructure

such as transportation or telecommunication
networks will bring about speedy movement of
products and the rationalization of intercou-
pany transactions. In order to Rmeet these
changes, the information network should be
extended to outside establishuents for the
exchange of orders and order receipt data.
Thereafter, HMT could play a leading role and
veap huge profits by the early establishment
of such an information network. These types
of network systems are called 7SI8” in Japan
apd "EDI” in the US and Western Europe.

The collection of outside information

The establishment of an intercompany network
system contributes noi only to cost reduc-
tion through the rationalization of production
activities but also is effectiive i» coliecting

‘information on competitors’ ‘activities and

strengthening marketing competitiveness., With
this stage the egtablisheent of the corporate
H15 would complete,
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In line with all the above activities, the promotion of

education of information engineers, and of OA equipment

operators is required.
"QOrganization and Manpower Plan
a) Organization Structure for the Promotion of HIS

Fig. 1-7-1 shows the proposed organization structure
for the promotion of MIS in HHT.

Fig.1-7-1 Drganization Structure for MIS

l CHATRMAN b
-

INFORMAT 10N | CSB
PLANNING .
UNIT UNIT UNIT
EDP - | EDP EDP

* PLANNING PLANNING PLANNING

I

a. The Central Information  Officer (C10) and
the central information systew planning section
should perform the following functioas.

~To plan and design the company-wide informa-

‘tion system to reflect the company’s strate-
gy by keeping in close communication with

top managenment.
- To make middie-term and long-term informa-

tion system plans.

-~ 296

o~

:3‘;‘:_“’:;';/



L

b.

- To evaluate the information systew vplans
presented from each unit.

- To audit all HMT computer systems, from PC-
base systems to main frame systeus.

CSB’s main activities are to be the following.

- To be responsible for systes developments,
maintenance and operations of all units
located in the Bangalore area, and for
company-wide systes developments.

- To develop and maintain the information
network systen. :

- To investigate, plan and educate the workers
and staff regarding the introduction of
updated information technologies.

- To advise and give consulting services for
the wunits located outside the Bangalore
area, and give support in the development,
operation and wmaintenance of information
technologies of both hardware and software.

- To train and educate information engineers
gnd end users. :

- To prepare and promote various levels of
"standardization”,

- To undertake training of HHKT's systenms
personnel.. CSB to advise on developament and
iuplementation of Office Automation.

EDP section of each unit and each department
should be divided into two sections by function.
One is the system planning section which pro-
poses to CI0 on new inforeation plans depending
on the needs of users, and the other is the
gsyster development and operation section. As for
the development of -main information systems, it
should be promoted under the close cooperation
of CS5B. The small system, ie., to meet the
requirements’ . of Section/Department, without
having any bearing to the system of other Sec-
tion/Departuent/Unit/0ffice could be developed
by the Unit EDP. However, such developments
should be brought to the notice of CSB/CIO.

‘Data entry and accuracy should be the Tesponsi-
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bility of the users.

b) Hanpower Plan

HMT is still lacking in information engineers in
terns of both quantity and quality. System engineers
(5Es) who can design information systems, and experts
in database, LAN and data communications are essen-
tial for establishing total information systeus for
HMT. For the time being, HHT should put high empha-
sis on training and educating its in-house SEs, and
the current shortage of SEs and experts would have to
be covered by the use of outside experts.

a. Needs for informwation engineers

Considering the size of future HMT information
systems, about 100 information ~engineers (SEs
and programmers) in Bangalore and another 100
information engineers in the units located out
side of the Bangalore area are needed.

The number of these necessary personnel is shown
in Table 1-7-4. in addition, marginal induct-
ance of systems personnel at senior level s
required for manning software projects at Units
% CSB and also for managing the computer cen-

P

ters.
Table 1-7-4 Manpower Increase Plan
(Unit : Number)
Bangalore based outside Bangalore all HMT
SE  Pgmr Total SE Pgmr Total SE Pgmr Total
Present 20 24 44 31 9 40 51 33 84
increase +5 +6 +2 +5 . +7  +11
1992/93 25 30 55 - 33 14 418 58 44 103
increase +10 4B BEEY. R S - +13 +15
1993/94 35 36 71 k 36 23 a6 _ 71 59 127
increase +5 4B +4  +9 +9° +15
1994/95 40 42 82 40 32 70 80 74 152
ihcrease +5 %6 2 49 - 471 415
1995796 45 48 93 T 42 41 83 87 -89 178
increase  +5 +7 +3 +9 ' +§ +16
1996797 50 55 105 45 50 95 95 105 200
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h) Policies to secure enough informwmation enginsers

As explained in the Interim Report,it is very diffi-
cult for HMT to get enough information engineers.
Therefore the following measures should be taken.

Establishment of a job-rotation systien

SEs are to be the problew solvers who understand
the whole range of HMT business operations cover-

ing -such wide areas =s production control,
marketing, sccounting and finance, etc., and who
alseo can desizgn the new Jjob procedures and

computer systems using updated information tech-
nologies.

For the establishment of well designed informa-
tion systews which fit the actual work of HMT and
its business operation procedures, it is impor-
tant to introduce an aggressive job-rotation
systex in which bright, young people who have
enough knowiedge and experience in each field are
transferred to the EDP departments as SEs fTor a

‘period of 3 to 5 years. Such a Jjob rotation

systes has the following advantages. For one,
there would be fewer possibjlities for them to be
head-hunted. For another, fthey will become the
proeoters of the future 0A systew or FA system in
each of their specialized areas.

Establishgent of career-path plan

In India, there is strong demand for information
engineers, especially for expertis. However, in
HMT, the status of the staff of the EDP depart-
ments and the system engineers are low. In order
for HHT to secure a sufficient number of informa-
tion engineers, the incentive provided by show-
ing a clear future career path plan is essential.
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Business Operation Plan
Results of the Evaluation of Investment Viability

At present the Computer Service Department (CSB) at-
tached to the headquarters of HMT is not an independent
profit center. Their expenditures are basically covered
by the in-house traansfer revenue which is borne by each
‘unit according to the hours that they utilize the host
computer. in the near future, it is expected that CSB
is to be an independent profit center with the start of
outside sales of the software developed by HMT and other
services.

In spite of the sbove, the viability of the proposed

investments wss examined without taking outside sales
into consideration. The results of the examination are
supmarized and shown in -Table [-7-b. Dther major as-
supptions posed for financial viability are as follows:

- Utilization of the host computers would in
crease at an average annual rate of 10% in real
terss; ' SO

- The number of workers would increase from the
current 44 to 105 over the coming 5 years;

- The average unit personnel expenses and other
costs would increase at an annuasl rate of 10%
which would surpass the .expected price increase;
and .

- The annual price increase rates applied for the
estimation of transfer revenue after 1982/93 were
8.3% for 1993/94, 6.6% for 1994/95, 6.5% for both
1995796 and 1996/97 and 6.2% after 1997/88.
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Table 1-7-5 Sunwmary of the Financial Evaluation of MIS

(Unit: Rs. million)

1990/91 1936/97 1998/2000

7 1. Revenue 21.1 51.6 81.5
W - Service Revenue 21.2 50.4 80.3
- Other Revenue 0.5 1.2 1.2
2. Expenditure 21.8 87.9 58.3
- Pe:sonnei Expenses 3.2 13.1 17.4
- Leasing Fee - 8.8 0 0
-~ Depreciation 1.4 18.8 19.3
- Other Expenses 1.9 8.8 11.7
- fnterest 3.3 27.2 16.0
3. Balahce 0.1  -18.8 23.2
i,) 2. Impiementation Schedule

The implementation schedule for the establishment of MIS
in H¥T is summarized and shown in Fig., 1-7-2.
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Fig. 1-7-2 lImplementation Schedule of HIS Establishment

1992/98  93/94  94/95  96/96 96/97 98/99 99/2000 2000/01 01/02

«~restructuring -»< systen e ED 1 — lebel up s

& standardization integration

A. Information Systematization Schedule for All of HMT
= = w = total design of information system for all of HMT
X new host computer ' _ .
upgrade host computer X
developnent of finance system and cost control systen

construction of integrated database

construction of integrated KIS
+ » = « development of on-line marketing

& vurchasing systen

(LR T L}

x installation of I-net
installation of marketing data transfer systenm

X integration of MIS and marketing system

transplant HKTB model to other factory

B. Factory information systematization scheduie(model system in HTB)'
redesign of total factory syster and production control system

- e ew W

installation of production control! LAR
development of new inventory control systeam
development of new factory cost control system

« congtruction of integrated factory database
development of factory MIS

X

X installstion of mini~computers

. Training and Education Schedule

< training & education of information engineers —><training & education -»
' of OA & FA users

«+ provision of training & education equipwent
------------- c----o------..=--.uSE training----en

s vevasdasue e programmer training-:-.-n-n.nocn-e--..
‘assstesserenas MOApR training TR

2 or ad b e e se
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I—-8. PRODUCTIVITY IMPROVEMENT PROGRAM

A. Background

Kost of the units of HMT have a lorg history of manufactur-
ing. In spite of this long experience, the technicsl level.
of each unit is not necessarily high {from an international

standard. One of the major reasons for this is considered
to be the lack of an established systew in HMT to improve
the wmsnufacturing processes step by step. In Japan, the

productivity isprovement activities are considered to be an
integral part of the dsily operations of factories, and
various kinds of wmeasures are developed to give shopfloor
workmen such training in identifying problems from daily
operations and in proposing iEprovement measures to solve
these problens,

In consideration of the above, the Study Teaw positioned the
introduction of a productivity improvement scheme in HHT as
one of the integral parts of the restructuring study. Along
with the implementation of the study, the experimental
introduction of & productivity improvement scheme, which had
been successfully izplemented in Japan, to two selected
factories in HMT was initiated.
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B. 0Obijective

The major objectives of the proposed Productivity Improve-
went Progres (PIP) are as follows:

1) Building up & positive work culture in HHT;

2) Building up the foundation for continuous productivity
improvement activities throughout the company; and

3) Realizing a certein Jevel of tangible results in produc-
tivity improvement. : '
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Procedures of the introduction of PIP in HHT
1st Phase (Experisental Introduction of Basic PIP)

The experimental introduction of the basic productivity
ipproveeent prograw has been conducted under the guid-
ance of a JICA expert 'in the two selected units of HHMT.
The reparkeble results have been jdentified, and & model
progras which should be applied in 81} units of HMT has
been esteblished.

2nd Phese (lsplementation of Basic PIP)

Based on the established wodel, the Basic Productivity
lepreverent Program should be expanded to sll]l units of
HET.

Fithout continuous efforts, the building up of the work
culture &and the formationm of the foundation f{for the
continuous productivity improvenent could not he
schieved,.

Further, Basic PIP is not enough to reach the higher
targets of productivity. Together with the iwplementa-
tion of Basic PIP, organizational restructuring, includ-
ing the revision of incentive schemes or personnel
evaluation/prorotion systews,. and also improvement of
production scheduling and control system, 1is to be
implemented, and should be coordinated with PIP.

For the above purposes, the use of outside consultants
would still be need in Phase 2 of the progranm.

3rd Phase (Further.Expansion of PIP)

Aiter the implementation of the 2Znd step PIP, it |is
expected that HHT would develop the whole concept of PIP
best fit for HAT. Rowever, the management of HHKT would
still! be required to make every effort to sustain and
encourasge PIP efforts until the productivity ieprovement
activity has becomwe routine and cusfomary behavior
throughout the oreganization of HMT,
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In the 3rd step, priority will be accorded to the PIP
target to obtein higher productivity through incorporat-
ing technological aspects, All" PIP schemes, such as 58§
(Good house keeping in the workplace), and employee
participation in the ”Kaizqn” (continuous improvement)
activities, sre to be intesrated, as well as technoiogi~
cal development which includes 1improving production
rethods and systems through vprocess engineering and

introducing FMS lines, etc.
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)
b)
c)

d)

Organizetion
PLP Cell

4 separate group shall be forsed at 2 Jevels: one at
Corporate Headquarters and one et esach business group,

Because the wajor ewmphasis is given on the veluntary
participation of each work group in PlP, the functions
of the PIP Cell are such supporting services ss (1)
coordination of PIP activities among work groups, (2)
preparation of common materisls for asctivities such as
instruction =manuals, or (3) organization of common
eventis.

The head of the PIP Cell at Corporate Head Quarters
shall be a Director, and that at each business group
shall be the Genersl Mansger of esch group. In case
outside consultents are involved in the progrsm, they
shall work in close connection with these PIP Cells.

Executive Tesnm

At each unit of HMT. an Executive Team for PIP shall be
formed under the chairmanship of the unit General Manag-
er and Heads of departments and the leaders of work
groups as uwmexbers. The major fupmctions of Executive
Tears are as follows:

Assessment of the present level at each participating
section, '

Setiins Step-by-Step targets or deciding Jmprovement
schemes, '

ldentifying problems and developing action plans for
solving problerns or impreovements.

Monitoring the progress of implementation.
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fork Groups

At each shopfloor section participating in the progran,

a Eork Group consisting of 5 - 15 shopfloor workers and
supervisors shall be formed, and one leader would be
selected. In this Work Group, the supervisors vwho

waintain good relations with shopfloor workers would
play a key role.
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8)
b)
c)
d)

Dutline of besic PIP (2nd Phase)
Scope of Basic PIP

From the results of experismentel introduction of PIP in

H¥T, it is recommendable to start Basic PIP in all

shopfloor operations of each unit of HMT,

Agong many factors for produétivity iuproveneﬁt, only a
few basic factors such as 55 {lood house keeping in the
workplace), elinination of operators’ waste time, etc.,
should be selected as the targets of implementation,
The mejor criteria for the selectiion of targets in each
upnit would be s8s follows:

Conformity with total productivity igprovement schemes.
Ease of implementation.

Relstionship with daily operations.

Possibility of attaining tangibie effects.

Process of lmplementistion of Basic PIP at each Unit

The process of the implementation of Basic PI!P at each

unit would be as follows:
Stép 1! Formation of an Executive Teanr
Step 2: Organization of ¥ork Groups

Step 3: LConvincing alil peoplie involved of the impor-
tance of PIP.

The Executive Team, with the assistance of the
staff wembers of PIP Cells and external con-
sultants, will conduct the introductory lec-
tures to ¥ork Groups for -understanding the
needs and benefits of {mplementing PIP.  The
training: wing of the HRD Section of HHT will
also provide necessary assistance in conducting
and co-ordinating the above training prograns.
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Step 4:

Step B°

Step B!

Steﬁ 7:

Step 8:

hssessment of the Present Lével of Workfloor
Operations.

The members of the Executive Team will observe

every shopfloor section, and assess the present

levels of operations. According to the needs,
pictures of the spots to be improved would be
taken for coumparison with those after improve-
aent.

Setting up of Step by Step Targets

After_the_assessnent'of the present level of
opeération, each ¥ork Group should establish
inmediate targets which could be attainable
within the set short period. Iemediately
following the attainment of the initial tar-
gets, a little higher levels of next targets
vould be set. '

Determination of Action Plans

The action plans for sattaining targets are to
be established by each Work Group, which have
to be authorized by the Executive Team. A
certain apount of budget should be sallocated
for providing necesssary tools and equipment for
izwplementing action plans.

Physical leplementation

Once the action plans have been decided, the
implementetion should be performed by each ¥Werk
Group.

Honitoring the Progress of lmplementation

dccording to the master schedule, the progress
of the implementation of respective stages of
Basic PIP should be nmonitored and sssessed by
the Executive Team 1in order to up-grade the
progras. '
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F., laplenentation Coste

From the experience of the !st Phase of the program, the
juplesentiation costs of P!P could be covered by the general
adginistration costs of each unit, and no specific fund
allocetion would be needed except for the costs for expert
services of outside consuitants which would be needed at the
2nd Phase of the program.

The work scope and costs for the asbove expert services would
be as Tollows:

I. No. of experts 2
2. Period of service: 2 years, 3 to 4 weeks every quarter.
3. Terms of reference:

. Advice on planning of development of PIP to all
Units.

b. Promotion for sawareness of PIP and review of action
‘plans. ' ’

c. Advice on organizastion of implementing function and

review of action plans.

Training of managers and supervisors.

Coordination end advice on systems improvement,

Konitoring of results of PIP.

Guidance and coordination of HMT staff imn charge of

PIP. _

Ad&ice_on development of the 3rd -stage PIP.

i. Advice on sustenance of PIP.

L T T R =
L

. o
.

4, Requiremenis to HET:

a. Appointeent of Director in charge of PIP.
b. Deterxinstion of Corporate level orgsnizetion for
“PIP, and appointment of staff.

5. Estieation of expenses: (for 2 experts per year)
a, Consuiting fee Us¢ 100,000 x 2 = 200,000.
b, Air fare 4,000 x 4 x 2 = 32,000,
¢. Accommodation &
per dien 200 x 120 x 2 = 48,000.~
d. Other expenses ' 20,000, -
TOTAL Us$300,000.
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Fig. 1-8-1 The Implementation Steps and the Major Targets by Step in PIP

During the Period
of the JICA Study

The lst Stage of
PIP Implementation

Experts Service of 2 Years
after the JICA Study

The 2nd Stage of
PIPF Implementation

Pilot Factories (SP Div. in MTB and HMB)

Further Development by
HHT 's own Initiative

The 3rd Stage of
PIP Implementation

All Units of HHT

Building up positive
work culture

Enhancing the awareness
of PIP among all HMT
workers

Implementation of
basic PIP

Review of'the 1st stage
of implementation

Implementation of the
2nd stage of PIP,
including operation
system development

All Units of HMT

¥

Building up positive
work culture

Ephancing the awareness
of PIP

Implementatién of
basic PIP

Intégrating'all stages
of PIP, i,e. sustaining
implementation of basic
PIP, employee partici-
pation, operation
system improvement and
fechnological innova-
tion and development

Development of PIP to
areas other than
front-line workers

Incorporating‘PIP into
the total corporate
plan

Self-development of PIP
in each unit
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I-9. Other Investment Programs

A. Genersli

There are some other programs which are equally important
for the achievement of corporate targets of HMT but which
were not included in the above strategic action prograws due
to the limited capabilities of the Study Team. For those
programs, separate siudies have been made by each unit of
H¥T keeping the Basic Unit-based long-term strategies in
mind., ~The results of these studies have been reviewed by
the Study Teasw, and the necessary adjusiments were made from
the view of the overall growth targets of HHT, limited
resource allocations within HMT end their financial sound-
ness.

Thus, each of these investwent programs is not the result of
detailed feasibility studies, but is regarded as one of the
indicative figures for future actions of each unit which
have to he upgraded by further detailed studies.

The major programs of these are the following:

1) Modernization of the machine tool units of HMT other
ithan MTB;

2) Modernization of Praga Tools;

3)'Modernization and expansion of the Watch Business
Group; _ _

4) Modernization and expansion of the Lamp Division;

5) Modernization and expansion- of the Die Casting and
Plastic Machinery unit (DCB)}; _

6) Modernization and expansion of the Dairy Machinery
Unit (DRU);

7) Modernization and expansion of the Bearing Factory,

8) Expansion of the Ball Screw Section; and '

3) Diversification projects for new areas.
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B. FExpected Finencial Results

The expected financial results of these other investament
prograus were conducted making use of a8 simple financial
wodel, which is based on the folliowing assumptions.

1) All of the capital expenditure costs are Tinanced by
the external sources by long-terw borrowings;

2) All of the operating costs exceeding the internal
fund avasilability are financed by short-term borrow-
ings; _ . ‘ :

3) The lending therms spplied for external borrowings
are. ’

Long-term borrowings
- Interest rates of 18.5% per annum
- Repayment in 5 vears after the grace period of
one year
Short-term borrowings
- Interest rates of 21.0% per annum
- Repaysent within one year;

4) The effective tax rates are posed as 10% of the net:

profit of the year; and
5) The effective dividend psyment rates are 15% of the

net profit of the year.
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b)

Investments aend Expected Financial Results'

Modernizetion of the Hachine Tool Units of HMT Other
than HTB

Background and Objectives

The machine tool business units are considered to be the
largest beneficiaries of the implementation of the
strategic and other investment progrsms of HHT, because
the majority of the machinery needed for plant moderni-
zatiopn is considered to be supplied by these units.
Further, the successful implementstion of the wmoderniza-
tion of MTB would also need the modernization of other
machine tool wunits of HMT because wmany of the module
machines for new manufacturing systems developed by KTB
would have to be supplied from the other units.

Under‘the'above circusstances, the modernization of each
mschine tool unit of HTP, MTK, HKTH, NTA and HMB was
planned basically with the following objectives.

- To modify the product mix putting emphasis on the
integration of the number of models and the increase
of CNC and other high value-added items;

-~ To increase the production capacity by productivity
improvements in order to meet the market demand

projected to grow at about 10X per annuas;

- To schieve the reduction targets of inventory costs;
and

- To reduce the total number of workers by replacing
obsolete machines with modernized machines.

Investment Costs

The total modernization costs of other wmachine tool

factories except for MTB are estimasted at Rs. 2,228.2
million, of which Rs. 1,223.6 wmillion is the local
currency and Rs. 1,004.7 million is the foreign currency

_portion.



The cost breakdown by unit is shown in Table [-9-1.

Table I-9-1 Other Machine Tool Units - Summary of Investment Costs

(Unit: Rs. million)

NP MTK WTH MTA . HMB Total

1. Land & Building 9.0 9.0
2. Plant & Equipment 352.5 555.4  357.5 252.2  123.6 1,841.2
3. Technology Acquisition 200 10.0 30.0
4, Initial Training ' b 1.5 7.5
5. Physical Contingency 36.2 58.1 35.8 25.2 13.5 168.8
6. Price Escalation 61.0 134.6 67.6 78.8 29.8 371.8
Total Tnvestment Costs 458.6 774.2 460.8 356.2 178.4 2,228.
of which

Local Currency 188.9 442.2 214.6 296.6 81.3 1,223.6

Foreign Exchange 269.7 332.0 -246.3  59.6 97.1 1,004.7

¢) Expected Financial Results

Table 1-9-2 Other Machine Tool Units - Summary of Financial Results

{Unit: Rs. million)

1990791  1996/97 1699/2000
1. Sales Value of Production 1,907 4,398 - 8,904
2. Materials _ 924 2,341 3,658
3. Value-Added : 983 2,054 3,246
4. Personnel Expenses 587 ' 757 .. 886
5. Depreciation . 42 122 163
8. Other Expenses 331 . 853 1,039
7. Operating Profit/Loss 24 522 1,188
8. Interest 128 - 465 386
9. Non-Operating Expenses/Revenue -69 -39 -39
10. Profit before Tax - -33 97 T 841
Number of Employees 9,201 7,351 8,317
Production/Employee : 207 598 - 1,093
{(Rs. thousand) : :
Profit/Sales (%) : -1.7 2.2 12.2
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2, Modernization of Praga Toeols
a) Background and Objectives
Although it is desirable that the current subsidiary
company, Praga Tools, bhe integrated into the total
operation of HHT’s_ sachine tool business in the near
future, the modernization of the production facility
in advance of the integration is also important.
The major objectives of the modernization are as fol-
lows:
= To increase the production capacity by productivity
improvements in order to meet the market demand
projected to grow at about 10% per annunm;
- To achieve the reduction targets of inventory costs;
and
- To reduce the total number of workers by replacing
obsolete machines with modernized machines.
b} Investment Costis
Table 1-9-3 Praga Tools - Summary of Investment Costs
(Unit: Rs. miilion)
Lecal Currency Foreign Exchange Total
1. Land & Building 20.0 20.0
2. Plant & Machinery 154.5 154.5 309.0
3. Technology Acquisition 33.0 33.0
4. Initial Training i.5 6.5 8.0
5. Physical Contingency 17.6 19.4 37.0
6. Price Escalation 64.9 37.9 i02.9
Total Investment Costs 258,56 251.3 509.9
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¢) Expected Financial Results

Table I-9-4 Praga Tools ~ Summary of Financial Results

(Unit: Rs. million)

1990/91 1696/97 1999/2000
1. Sales Value of Production 506 1,111 1,771
2. Materials 234 514 8§20
3. Value-Added 272 586 851
4. Personnel Expenses 114 . 156 178
5. Depreciation 24 28 48
6. Other Expenses _ 125 302 482
7. Operating Profit/Loss 9 119 243
8. Interest 46 145 199
9. Non-Operating Expenses/Revenue ~-20 -20 ~20
10. Profit before Tax 17 16 63
Number of Emplovees 2,249 1,740 1,492
Preoduction/Employee - 225 639 1,187
(Rs. thousand) .
Profit/Sales (%) 3.4 1.4 3.6
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3. MHodernization and Expansion of the Watch Business Group

a) Objectives

The capital expenditure in the Watch Business Group
- would be conducted with the following main objectives:

- To modernize the existing production facilities in
order to both increase production capacity and
increase the ratio. of quartz analog and digital
watches,;

- To increase the Inter-Unit Transfer of components by
nodernization of existing facilities for components;

- To augment the watch case manufacturing capabilities
from current 4.2 willion to 9.8 million per annugm;

and

- To start the non-watch product production, such as
timing systems or mini DC motors.

b) Investment Costs
Table 1-9-5 Watch B.G.- Summary of Investment Cqsts

(Unit: Rs. milliom)

Local Foreign Total
1. Land & Building 250.0 0 250.0
Z. Plant & Equipment 1,028.5 638.2 1,666.7
3. Technology Acquisition 0 50.0 50.0
4., Initial Training 8.5 5.0 13.5
5. Physical Centingency 128.7 69.3 198.0
6. Price Escalation 318.3 80.7 389.0
Total Investment Costs 1,734.0 843.2 2,577.2

h . “"‘
et
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c)

Fxpected Financial Results
Table 1~9-8 Watch B.G. - Summary of Financial Results

(Unit: Rs. milliom)

1990/481 1996/87 1889/2000
1. Sales Value of Production 2,478 5,276 . 6,921
2. Materials 1,155 2,638 3,461
3. Value-Added 1,323 2,638 3,461
4, Personncel Expenses 413 623 B50
5. Depreciation 109 185 2186
6. Other Expenses 641 1,314 1,730
7. Operating Profit/Loss 180 12 665
8. Interest ' 183 459 577
9. Non-Operating Expenses/Revenue -96 -96 -96
10. Profit before Tax 73 148 184
Number ¢f Employee 7,300 6,210 . 8,370
Production/Employee 339 850 1,086

{(Rs. thousand)

Profit/Sales (%) 2.9 - 2.8 2.7
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4. Modernization and Exvansion of the Laup Division
a) Bbbjectives
nodernization and expansion of lamp manufacturing
facilities would be conducted with the following objec-
tives:
To rehabilitate the obsolete existing facilities and
igprove productivity with the aim of reducing manu-
facturing costs both by reducing the number of work-
ers and cvecle times and by reducing the inventory
costs, '
To estabiish a new plant having two modernized FTL
assembly lines with total production capacity of 10.8
million pieces of FTLs: and
To install new production facilities for the manufac-
ture of 3.0 million pieces of Compact FTLs.
b) Investment Costs
Table 1-9-7 Lamp Division - Summary of Investiment Costs
{(Unit: Rs. milliom)
Existing FTL/Expansion Compact FTL - Total
1. Land & Building : 24 .0 24.0 48.0
2. Plant & Equipment 88.5 132.0 120.0 340.5
2. Technology Acguisition 15.0 20.0 5.0
4, Initial Training . 1.5 2.5 4.0
5. Physical Contingency 5.9 17.3 16.7 42.8
6. Price Escalation 17.1 10.7 10.0 37.8
Total Invesiment Costs 114.4 200.4 193.1 507.9
of which
Local Currency 88.0 56.9 54 .4 199.3
Foreign Exchange 26.4 143.5 . 138.7 308.5

—321 -~



c) FExpected Financial Results

Table 1-9-8 Lamp Division - Summary of Financial Results

(Unit: Rs. milliom)

1990/91 1996/97  1999/2000
1. Sales Value of Production 237 991 1,217
2. Materials 101 415 510
3. Value-Added 136 576 707
4. Personnel Expenses 102 110 i12
5. Depreciation io 39 - 33
6. Other. Expenses 73 304 374
7. Operating Profit/Loss -49 122 189
8. Interest 14 160 149 -
"9, Non-Operating Expenses/Revenue 1 1 1
10. Prefit before Tax -64 -39 39
Number of Employees 1,949 1,186 905
Production/Empleyee 122 836 1,345
{Rs. thousand)
Profit/Sales (%) -27.0 -3.9 3.2
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a)

b)

Modernization and Expansion of +the Die Casting and
Plastic Machinery Unit '

Objectives

In DCB, the capital investments are needed with the
following objectives in wind:

- To modernize the existing facilities with the aim of

 expanding production capacity, and reducing cycle
times, inventory costs, and the number of workers:
and

- Td diversify the product range, especially in the
plastic machinery ares, and introduce new products
with high competitiveness both in cost and quality.

[nvestment Costs

Table 1-9-9 DCB - Summary of Investment Costs

(Unit: Rs. million)

Existing New Products Total

1. Land & Building 12.0 22.0 34.0
2. Plant & Equipment 136.0 251.0 387.0
3. Technology Acquisition 5.5 5.5
4. Initial Training 1.0 1.0
5. Physical Contingency 14.8 27.9 42.7
6. Price Escalation 358.5 76.2 115.7
Total Investment Costs 202.3 383.6 585.9

of which

Local Currency 169.9 328.2 498.1
Foreign Exchange 32.4 55.4 87.8
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c)

Expected Finanqial Results

Table I-9-10 DBCB - Summary of Financial Results

(Unit: Rs. million)

199972000

1990/91 1996/97
1. Sales Value of Production 96 376 672
2. Materials 48 215 384
3. Value-Added 48 161 288
4. Personnel Expenses 12 28 42
5. Depreciation 1 24 35
6. Other Expenses 13 51 91
7. Operating Profit/Loss 22 59 121
&. Interest 1 53 73
9. Non—Operéting Expenses/Revenue -2 -2 -2
10. Profit before Tax 22 8 50
Number of Employees _ 2048 280 315
Production/Employee 462 1,343 2,133
(Rs. thousand)
Profit/Sates (%) . 22.9 2.1 7.4
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,a)

b)

Hodernization and Expansion of the Dairy Machinery Unit

Objectives

In DMU, the capital investwents are needed to achieve
the following primary objectives:

To modernize the existing facilities with the goal of
inproving the existing products and shifting the
product mix in response to the change of wmarket
demand, the expanding production capacity, and
reducing cycle times, inventory costs, and the number
of workers; and

To diversify the product range, and introduce such
new bproducts as ice cream making machines, homogeniz-
ers or packaging machinery. '

Investwent Costs

Ta

ble I-9~-11 Dairy Machinery Unit - Summary of Investment Costs

(Unit: Rs. milliom

Existing New Products Total

1. Land & Building 20.0 20.0
2. Plant & Equipment 35.0 80.0 - 115.0
3. Technology Acquisition 20.0 20.0
4, Initial Training 8.0 8.0
5. Physical Contingency 3.5 12.9 16.3
6. Price Escalation 6.3 17.5 23.8
Total Investiment Costs 44.8 158.3 203.1
af which _

Local Currency 20.1 51.4 71.5

Fereign Exchange 24.7 106.9 131.5
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c)

Expected Financial Results

Table [-9~12 Dalry Machinery Unit ~ Summary of Financial Results

(Unit: Rs. million)

1990/91 1996/97 199972000
I. Sales Value of Production 35 111 249
2. Materials 17 54 122
3. Value-Added 18 56 127
4. Personnel Expenses ' 7 17 20
5. Depreciation . 3 12 t4
6. Other Expenses 7 8 2z 50
7. Operating Profit/Loss - ] 44
8. Interest 4 41 56
9. Non-Operating Expenses/Revenue -3 -3 -3
10. Profit before Tax - -30 -7
Number of Employees 151 197 180
Production/Employee ' 232 563 1,383
(Rs. thousand) .
Profit/Sales (%) -0. -27.0 -2.8
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a)

b)

Hodernization and Expansion of the Besring Factory

Objectives

The major objectives of the investwment project are as
follows: '

To modernize the equipment of the existing factory
with the aim of expanding the production capacity,
and redacing cycle times, inventory costs and the
nuwber of workers;

To establish new =modernized production lines in order
to. penetrate into the field of small-size ball bear-
ings; and '

To diversify into the production of a variety of
small-batch production items, such as higher-size
cylindrical roller bedrings; single, two and four row
tapered roller bearings; tractor motor bearings;
spherical roller bearings; slowing rims, etec,

Investnent‘Costs

Table [-9-13 Bearings - Summary of Investment Costs

(Unit: Rs. million?

Domestic Foreign Total

1. Land & Building 64.9 64.9
2. Plant & Equipment 567.0¢ 1,400.0 1.967.0
3. Technology Acquisition 890.0 - 80.0
4, Initial Training 10.¢0 10.0

Base Cost Estimate 631.9 1,500.0 2,131.9
5. Physical Contingency . 63.2 150.0 213.2
6. Price Escalation 202.8 242.3 445.1
Total Investment Costs 897.9 - 1,892.3 2,790.2




c)

Expected Financial Results

Table I-9-14 Bearings - Summary of Financial Results

(Unit: Rs. million)

1990791

1996/97  1999/2000
1. Sales Valie of Production 305 1,539 3,320
2. Materials 140 © 708 1,527
3. Value-Added 164 831 1,793
4. Personnel Expenses 57 107 143
5. Depreciation 7 104 175
6. Other Expenses 73 369 796
7. Operating Profit/Loss 27 251 679
§. Interest . 21 386 629
9. Non-Operating Expenses/Revenue -10 -10 -10
10. Profit before Tax 16 -125 60
Number of Employees 917 970 870
Production/Employee 333 '1,587 3,423
(Rs. thousand)
5.2 ~8.1 1.8

Profit/Sales (¥
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8. Expansion of the Ball Screw Section

a) Objective

In order to meet the growing dewand, the. preduction
capacity of the Ball Screw Section in MTB would be
increased from the current about 500 pieces to 5,500
pieces per annim.

b) Investment Costs

Table 1-9-15 Ball Screws - Summary of Ipnvestment Costs
(Unit:Rs.million)

Domestic Foreign Total

Land & Building 6.0 6.0

2. Plant & Egquipment 32.8 67.5 100.1

) Rase Cost Estimate 28.6 67.5 106.1
3. Physical Contingency 3.9 6.8 16.6
4. Price Escalation 5.0 5.0 9.9

Tatal Investiment Costs 47.5 79.1 126.6
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a)

b)

Expansion of the Ball Screw Secction

Ohiective

In order to meet the srowing demand, the production
capacity of the Ball Screw Section in MTB would bhe
increased from the current about 500 pieces to 5,500

pieces per anhum.

Invesiment Costs
Table [-9-15 RBall Screws - Summary of Investment Costs

(Unit: Rs. millien)

Domestic Foretgn Total
. Land & Building 5.0 _. 6.0
2. Plant & Equipment 22.8 67.5 100.1
Base Cost Estimate - 38.6 67.5 106.1
3. Physical Contingency 3.9 6.8 10.6
4. Price Escalation ‘ 5.0 5.0 9.9 .
. 3
{)
Total Investment Costs 47.5 79.1 126.6
e
{3
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c)

Expected Financial Results

Table I1-9-16 - Ball Screws -~ Summary o¢f Financial Results
(Unit: Rs. million)
1991/92 1996/97 1989/2000
1. Bales Vaine of Production 15 30 109
2. Materials i 7 9
3. Value-Added 14 73 100
4., Personnel! Expenses 2 8 il
5. Depreciation 4 14 11
6. Other Expenses 5 9 12
7. Operating Profit/Loss 3 42 66
8. Interest 18 48 31
9. Non-Operating Expenses/Revenue 0 0 0
10, Profit before Tax -15 -5 35
Number of Employees 24 84 84
Production/Employee 604 949 1,299
(Rs. thousand)
Profit/Sales (%) -101.4 -6.3 32.1
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a)

Diversification Projects for New Areas

Background and Objectives

In order for HMT to keep growing, very aggressive poli-
cies should be taken for. the diversification into new
areas. Frow its existing internal resources, HMT has a
vast potential to penetrate inte a vast range of new
areas, especially in the field of industrial machinery.
Some exanmples of these areas are listed as follows.

-~ Food processing machines
drying, freezing, pulverizing,  wmixing, packing,
sterilizing equipment, etc.

- Factory Automation (FA) related machinery
unattached vehicles, CNC storage, material handling
.equipment, efc. o

-~ Office Automation (0A) related equipment
‘copying machines, facsimiles, printers, etc.

- Specialized printing machines
web offset printing machines, form printing ma-
chinés, desk top publishing equipzent, etc.

- Constructidon machinery and equipment

- Textile and apparel machinery
CNC cutting or sewing machines

For the purpose of financial prodections, an assumptive
project was posited and its investment costs and finan-
cial results were projected.

The objectives of the assuwmed project are as follows.

- To construct a new factory to assemble 120,000 sets
of copying machines per annum, mainly for export to
the overseas wmarket; and

- To consiruct a new factory to assemble 120,000 sets
of facsiwiles per annur, also mainly for export to
the overseas wmarket.
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b)

Investment Costis

Table 1-9-17 New Areas - Summary of Investment Costs

(Unit: Rs. million)

Facsimiles Total

Copying Machines
1. Land & Buiiding 41.1 41.2. 82.3
2. Plant & Equipment 5483.6 215.1 808.7
3. Technology Acquisition 75.0 A5.0 120.0
4, Initial Training 8.0 6.4 14.4
‘Base Cost Estimate 717.1 307.7 1,025.4
5. Physical Contingency 71.8 30.8 102.5
6. Price Escalation 106.5 53.3 159.8
Total Investment Costs 896.0 391.8 1,287.7
of which
Local Curtency 363.3 226.8 590.0
Foreign Exchange 532.7 165.0 697.7
¢) Expected Financial Results
Table I-9-18 New Areas - Summary of Financial Results
(Unit: Rs. million)
1991/92 1996/97 199972000
1. Sales Value of Production 0 2,013 4,823
2. Materials 0 1,651 3,955
3. Value-Added _ 0 362 868
4. Personnei Expenses 0 44 59
5. Depreciation 0 95 103
8. Other Expenses 0 60 145
7. Operating Profit/Loss 4] 163 861
8. Interest’ 0 RYT 320
9. Non-Operating Expenses/Revenue 0 0 0
10, Profit before Tax : o ~194 242
Number of'Employees B 420 420
Production/Employee 0 4,793 11,483
{(Rs. thousand) _

Profit/Sales (%) 0 -9.8 5.0
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11. INVESTMENT PLAN

The investment plans have been formulated according to the
proposed Action Programs. The investment plans comprise the
investments necessary to attsin the targets of the Action
Programs in such areas as sales, production, and technologi-
cal improvement. In the investment plans, the production
facilities and technologies have been primarily selected and
designed to satisfy the 1999/2000 targets of the Aetion Pro-
grans. However, the future growth possibilities after 2000
have also been considered in the formulation of the invest-
ment plans.- :

The following assumptions have been set for the formulation
of the investment plans.

Premises of the [nvestwent Plans

(1) The base projections have been prepared in Rupees at
FY1992/93 prices. :

(2) The exchange rate of Rs. 25.872 per US$, the period
: average of October, 1991, has been used.

(3) The following price escalation rates have been used.

Escalation

Year fomestic . ~ Fareign
1892/93 8.56% 1.8%
1983/94 8.3% 1.9%
1994/95 6.6% .3.9%

. 1985/86 6.56% 4.9%
1956/87 65.5% - 4.2%
1987/98 6.2% 3.6%
1998/99 6.2% 4.6%
1995/2000 6.2% 4.4%
After 2000/01 6.2% “4.4%

(4) A 15-year project life has been assumed after the
coupletion of the investrent. '

—-384-



e

L

s,

oo

(53

(6)

(77

A straight line method is used for depreciation. The
depréciation period is 25 years for factory buildings
and [5 years for machinery and equipment.

The expenditures related to the implementation of the
project and to technology acquisition are debited to
deferred assets and amortized through 5 years after the
payment.

The lending termws applied for the external berrowing
‘are a8 Tollows:

(a) Repayment

Term Joans {(Foreign currency)
~-Repayment of 9 years after the grace period of 3

years

Tern loans (Domestic currency)
~Repayment of 9 years after the grace period of 3
years

Short-term loans (Domestic currency)
~Repayment within one year

(b) Interest rates

Term Loans Term Loans Short-term Loans

: : ) _ ;

Inierest Rates 14.27% 7.57% 9.25%
in Real Term
Interest Rates
in Nominal Term
1992793 22.77% _ 16.07% 17.75%
1993/94 22.27% ‘15.87% 17.55%
1994/95 16.87% . 14.17% 15.85%
1995/96 15.67% 14.07% 15.75%
1996/97 16.37% . 14.07% 15.75%
1997/98 16.37% 13.77% . 15.45%
1998799 15.37% 13.77% 15.45%
1999/2000 15.57% 13.77% 15.45%
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IT—1. Bangalore Machine Tool Factaory

()

(2)

{MT 1D

Jutline of the Invegtament Plan

The Investwnent Plan

The investument plan of MTB consists of the following two
investments.

Investment for the factory modernization

The existing production facility is mainly composed of
general purpose machines and is quite aged. To solve
this problem, the factory modernization will be imple-
mented in three steps. '

Step 1: Installuent of 29 CNC machines
(1992/3 - 1994/95)

Step 2: Installment of 6 sets of FHC
(1995796 - 1897/98)

Step 3: Installment of 8 sets of FHS
(1998/99 - 18989/2000)

One of the major purposes of the introduction of FHS in
Step 3 is the acquisition of the technologies required
for MTB's production of FMS as well as the acguisition
of highly efficient production systeus. It is after
2000 that the benefits of the investments of Step 3

will fully appear.

Therefore, the investments in Step 1 and Step 2 are
positioned as strategic investments requiring immedi-
ate implementation while the Action Program of KTB
envisages investments for all three steps.

Acquisition of new technologies for product technology
improvement )

The development of the following 4 products will be
carried out. o

(a) Developeent of FMC and FMS
(b) Development of special turning machines
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(¢) Development of CNC gear cutting sachines
(d) Development of high-grade CNC machines

As with the factory modernization, the development of
FHS is primarily aimed ai responding to future nmarket
needs after 2000. The development of FHS is planned to
be carried out through the Step 3 investment. As for
other developments are to be carried out in the strate-
gic investment proiect,

Considering the present sitvation of R&D capability at
MTB, the technical coilaboration with leading interna-
tional wanufacturers is essential Tor the development
of the products mentioned above. '

The Strategic Investment Project

The investwment plan (Step:l to 3) is formulated so that

it incorporates all the investments required 1in- the

" 19890s for attaining the sales target in 2000 and secur-

ing the technologies which would enable the further
growth of MTB in the 21th century.

It is, however, considered that a significant importance
should be placed on the Step 1 and 2 jnvestments when
the ewerging problems of KITB in present technologies,
products, production system, and financial position are
considered, Thus, the Step 1 and 2 investments have
been given the status of .the strategic investment
project in this survey.

There exists a high uncertainty -in the viability of the
Step 3 investment. The viability of the investment in
Step 8 wili be vulnerable to the progress of the strate-
gic investment project in addition to the uncertainty in

parket, economic and technological factors,

The most realistic approach at the present siage to “the
investuents in NTB is to propose the mid-term investument
plan targeting the coming five years. The major thrust
areas are the modernization of production system and
the acquisition of priority technologies with which
rather immediate resunlts can be expected.
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1t is recommended that financial and economic evaluation
shall be conducted for the Step 3 investment after the
implementation of the strategic investment project gets
off the ground.

Under this context, the strategic investment project has
been highlighted in the evaluation.

B. Iupilensntaiion Schedule

The investment plan is expected to be implemented over a
period of eight vyears, from 1992/93 to 1999/2000. The
strategic investment is to be implemented over a period of
six years up to 1997/88. The investment {umplementation
schedule is shown in Fig. Ii-1-1.

In order to minimize interruptions in production, the in-

vestment will be implemented with a phasing system by re-
placing existing machines with new machines step by step.

C. Project Cost Estimate
1. Plant Cost
"(a) Factory Building Construction Cost’

HTB will continue to use the existing factory building
through the project period. No expansion or renovation
of the factory building is expected.

(b) Machinery and Equfpnent Cost

The machinery and equipment to be newly installed have
been divided into three categories, i.e., (1) machinery
and equipment to be procured within HMT, (2) =mechinery
and equipment to be procured from domestic suppliers,
and (3) machinery snd equipuent to be imported.

For.item‘(l). itea (2) and iuports:frou countries other
than Japan, HMT has estimated the cost and for wachinery
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