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I. INTRODUCTION

The present report contains tecimical inputs directed towards
the formulation of technical assistance programmes in the following
fields/areas of the engineering industries. Some of these are
apparently new areas, where technical assistance is being initiated.

In several of the above, assistance has been requested by governments.

1) Mining and construction equipment industry.

2) Coal mining industry - mechanization.

3) Building construction equipment industry.

4) Fabricated metal products industry.

5) Electric power utility indus*ry, computer systems in power
systems operation.

6) Power generation equipment industry.

7) Operational reserach and systems analysis in transp-ortation.

The report is presented in two parts. The first part contains
a very brief overview based on some of the real situations that
constitute, in general], the constraints to the development of these
industries and tries to identify the essential inputs that could be
imparted by way of technical assistance that would help ameliorate
the problems and contribute to the achievement of the development
objectives. The treatment, however, is not exhaustive but limited
to serve the purpose of the subject report namely to provide the
technical inputs towards the formulation of technical assistance
programmes and to, more importantly, recommend specific project
proposals within the scope ard purview of the engineering activity.
This is done in the part two of the report.

The second part consists of sets of project proposals under each
industrv or area of development. These project proposals are based on
the objectives and constraints identified earlier. They are carefully

scrnctured so as to take into consideration commensurate skills,




equipment and management and the aspect of technology, particularly
that which is imbibed in tbe equipment. They also seek to strenghten
the intra-sectoral linkages especially those of the component
transactions and to promote a horizontal integration. To a larger
extent the proposals are aimed at the medium sized manufacture and

in keeping the investments 1low. Where the nature of the product
dictates, larger size manufacturing establishments are kept in mind.
In certain areas proposals deal with specific products that permit
progressively increasing complexity of the product; as wel: as those
that have a dynamic comparative advantage. However, it is noted that

the products dealt with are only representative and not exhaustive.

The functional purpose of the proposals runs through the spheres of
institutional building, direct support, training and pilot production.in
the first area, namely mining and co..struction. The rest of the areas
deal only with pilot production since the format for other functions
could be easily established based on the first. In view of this and
since the proposals are made in a modular fashion, T.A programmes can
be formul-ted from these proposals fer any country according to the

requirement and objective.

The format of the prornosals is according to the latest UNDP
guidelines and the UNIDO manual on project design (May 1984). The
proposals do not include budgets so as to retain the flexibility to
tailor them according to the specific needs of a country and the
criteria of the source of funding. Several proposals contain the
budgets as well, in cases where the above elements are already

identified.
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PART I

DEVELOPMENT CONSTRAINTS AND TFCHNICAL
ASSISTARCE NEEDS

Tnis part discusses very briefly the development constraints and

the technical assistance needs in the selected branches of industry.

1. Mining and Construction equipment industry

The mining and constructicn equipment industry is in general
concerned with the drilling, loading and transport equipment in the
. surface mining, underground mining and surface construction and
underground construction and tunnelling. The equipment used for
water well drilling is all included here. The general problems are

presented below:

1.1 The development constraints

(1) Repair and maintenance capability

In the fast expanding mining and construct’on sectors,
the machinery and equipment requirement is almost
entirely met by imports. The lack of adequate repair
and maintenance capability in the metalworking and
engineering industries is resulting in major equipment
. breakdown prcblems leading to enormous producticn losses
in the user industry sector and import of expensive
services from outside and also quite often to permanent

abandonment of costly equipment.

(1i) Spare part manufacturing c¢apability

The lack of adequate spare part manufacturing capability
in the metalworking and engineering industries is resulting
in undue delays in servicing the equipment since delays,
leading to extensive production losses in the user sectors
as well as to expensive imporcs or alternatively to high
inventories.blocking capital involving foreign exchange
in all cases, and in the event of inade;juacy of such funds,
resulting in permanent abondonment of the imported original

equipment.




(1ii)

(iv)

Component manufacturing capability

The machinery and equipment requirements as mentioned
above are almost entirely met by imvorts forming a
considerable portion of the total import bill and
often it represents ty vaiue, rhe largest single item
imported. The equipment involved is extremely complex.
However, certain structural parts and non-integral
sub-assemblies are relatively simple and can be
manufactured. Since the manufacturing technology
generally employed by the original equipment manufacturer
in producing these parts is not so capital intensive,
they car be produced by uecing simple labour intensive
techniques with advantage and at comparable costs.
However, such a manufacturing activity is not under-

taken due to inadequate manufacturing capability,.

Machinery manufacturing capability

In certain countries there exists considerable capability
in the existing engineering industries identified in

terms of products that are being produced by these various
firms which products are technically and functionally
similar to some of the s.b-assemblies, sub-systems

and auxiliaries of the mining and construction equipment.
However, this capability is latent with r=ference to the
objective of promoting the development of mining and
construction equipment manufacturing industry and is not

being harnessed in order to develop the industry.




1.2 The technical assistance needs

Corresponding to the various constraints mentioned above,

the technical assistance needs could be identified as below.

Strengthening repair and maintenance capability

Strengthening of the capability of the engineering industries
in the repair and maintenance of the mining and construction
equipment would enable the industries to effectively provide
the services to the equipment user sectors and thereby contribute

to the amelioration of the problem.

The repair and maintenance capability of the engine:ring
industries is dependent on an adequate number of technicians
with the required skills in maintenance and repair techniques,
availability of appropriate machinery and personnel with

organizational skills and systems capability.

A repair and mainten. .ce demonstartion unit could be envisaged

to provide the necessary hand-on-job demonstrarion in maintenance
and repair techniques, selection and use of appropriate machinery
and facilities ani maintenance programming, scheduling, and systems
in maintenance management, thereby providing the necessary inputs

to cadres and incresae their capability in repair and maintenanc>.

The personnel thus equipped with the necessary skills and the
acquired equipment and facilities, together with the management
capability would be instrumental in performing the repair and
maintenance of the drilling loading and transport equipment as used
in the surface mining and ccnstruccion, tunnelling, underground

mining and construction, and water welldrilling etc.
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(ii)

Strengthening spare part wmanufacturing capzbility

Strengthening the capability of the engineering industries

in the manufacture of selected types of spare parts, depending
on their technical complexity and econcemic feasibility, feor

the mining and constructicn equipment would enable the industries
to effectively provide the services to the equipment user sectors

and thereby contribute to the amelioration of the prnblem.

The manufacturing capability of the engineering industries is
dependent on adequate number of technicians with the neczessary
skills in manufacturing, the availability of the appropriate
machinery and personnel with management skills and systems

capability.

A production demonstration unit can be envisaged to provide

the necessary hands-on-job activities in the manufacture of
spare parts, including design/drafting, raw material selection,
manufacturing processes, production machinery selection and
opreation, basic production management, thereby providing the
necessary inputs to cadres and increase their capability in the

manufacture of spare parts.

The personnel so equipped and the facilities and machinery
acquired together with the management capability would be
instrumental in performing the manufacturing of the spare
parts for drilling, loading and transport equipment used in

mining and coastruction.




(iii) Providing support to existing firms to promote

component manufacturing capability.

Providing direct support to an exist.ng enterprise to increase
its capability to introduce the new product, would enable it
to manufacture selected parts and assemble the equipment (the
rest of the equipment being imported in arrangement with the
supplier of the original equipment). This would initiate the
manufacturing capability in producing/assembling the :zelected

mining znd construction equipment, thereby achieving the objective.

. An existing enterprisc, that has been producing related or
similar fabricated products or engaged in the repair or
reconditioning of simpler mining and construction equipment
or agricultural tractors and other machinery, is expected
to possess certain basic manufacturing capability in metal
fabrication. However, it would require increased capability
in fabrication skills, techniques, machinery and processes, and
management to udnertake the manufaciure of the additional products

that could be larger in size and more exacting in dimensions, etc.

The technical assistance to be provided to existing enterprises

could include imparting of appropriate fabricating skills, techniques

and processes as required for the manufacture of the selective parts
. and sub-assemblies such as frames, portal rigs, platforms, boom

structures, rail-bound mine cars and other structurals.

The direct assistance mentioned above would provide this
additional expertise that is needed to produce the structurals

for mining and construction and other related equipment.




(iv)

Developing machinery manufacturing capability

Organizing pilot production would enable the engineering

firms to utilize their exi<ting capabilities to produce
components and sub-assemblies/sub-systems and other auxiliary
equipment or modify the existing products to match the require -
ments of the mining and construction machinery and in the process
acquire the engineering capability and place themselves well on

the way to becoming established suppliers.

A pilot plant woulu put these components together to build the
selected mining and construction equipment as its final products.

Such a process could progressively establish the industry.

The activities of the pilot production plant can include design

of the booin and carriage systems for the ground water investigation,
water well drilling, surface and underground mining; idertification
of components and sub-assemblies/sub-systems that could be supplied
by the local engineering firms, interaction with the firms to
vstablish production of the identified components/systems and manu-
facture and procurement of other parts, and the assembly »f the

equipment in the pilot plant.

These activities would lead to certain operational results including
development of engineering firms producing components and sub-
assemblies/sub-systems for machinery; establishment of a system of
sub-contarcting and supplies, establishment of the production of

a higher end-product which was earlier not produced (strengthening

capabilities, bringing them out to create new capabilities).

The existing engineering firms that have been hitherts producing
various products such as hydraulic control elements, hydraulic
cylinders, hoses, etc., pneumatic elements and systems, compressors

and compressed air line systems, electrical items, carriage chassi,
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structural elements etc., although possessing the basic
capabilities and ability to manufacture their own products
which are often acquired from licensors of their respective
products, generally lack the ability to apply the products or
come out with new (but related products) to suit a specific
purpose or equipment. To overcome this constraint it woulg
require additional inputs in terms of design, adaptation,
quality, certain high technologies, possibly additional

production machinery and organizational skills.

The pilot production plant can provide and impart this
additional expertise to the existing engineering firms and

establish and develop the activity.




2. Coal mining industry-mechanization

The coal mine is a complex of access shafts and drifts leading to
a network of underground roadways that service the coal faces where the
actual mining is perormed. The construction and layout differ greatly
depending on the geological conditions, including seam thickness, depth
and the geological features. The equipment for drilling, loading and

transportation should be selected to form an integrated system.

2.1. The development constraints

(i) The equipment in both development and producticn operations
for drilling, loading and transportation covers a large
variety in each type, from machinery as used in conventional
to modern methods and within each method a wide range of size
and capacity. As the equipment forms an integrated system,
the constituent machinery ought to be mutually compatible for
optimum efficiency. (Please sece Appendix 1 for details of

equipment ).

(ii) Apart from the above, the seam thickness and depth determine
the basic method of mining which in turn defines extraction
machinery. In addition to the seam thickness and depth, the
rock conditions and geological features have a bearing on the
layout and construction of the shafts and drifts and the network

of roadways, influencing the driving equipment.

(iii) The equipment involves large capital outlays and therefore
quip 8 P y s
particular care should be exercised in the selection of equipment

for mechanization and modernization to increase the productivity.




2.2. The Technical assistance needs

(i) The identification of the comprehensive mechanization of
coal mining, in specific conditions of location znd thickness of
layers and geological features, to increase the productivity in
mines where such mechanization is not existing, would need
detailed study of the existing extraction systems and their
productivity, in similar deposits and comparable geological
features and the study of mechanization systems design and equip-

ment selection.

ii) Over the decades, efficient systems have been developed in
various parts of the world, with complete mechanization of the
mining operations, some of them representing the most highly
productive coal extraction systems in the world. For example,
the longwall mining in Europe has been developed to a very high

degree of mechanization and levels of productivity.

iii) The comprehensive mechanization of coal mining in specific
conditions of location and thickness of layers and complex
geological features would require careful consideration and

analysis of the existing extraction systems for effective decision
making. To meet this need a study tour can be proposed to expose
the technical experts to an overview of the existing mechanization
and their productivity levels, and fellowships to a mechanization
centre to study the mechanization systems, thereby providing the in-
puts necessary for appropriate decision making and identification

of the comprehensive mechanization that is required to realize the

productivity goals.

iv) The visits to the mines employing similar methods and study of
their operations in the conventional and continuous mining systems,
the equipment and machinery used, the productivity levels etc; and

the fellowships in a mechanization centre and the accompanying

study of the extraction systems, mechanization systems design and
equipment selection; would enable the technical experts to gain first
hand information on the existing systems enabling them to identify the

optimum comprehensive mechanization.




Buildirg construction equipment industry

The equipment referred to here includes simpler structurals, wheel

barrows, concrete mixers, low capacity building cranes etc.
’ b}

3.1. The development constraints

(1)

(ii)

Manufacturing capability in the unorganized sector

The existing fabricated metal products industry, that is
mostly in the unorganized and artisanal sector, is unable
to adequately meet the demand of simple steel structurals,
required in the growing building construction, due to lack
of basic metal fabrication know-how, engineering and

production methods and quality consciousness.

Manufacturing capability in thes metal working industry

The demand for the building construction equipment is consi-
derable and is on the increase. Some of the relatively simple
equipment could be produced by the local metalworking and
machinery industry. However, the industry is unable to do so
due to a lack of the product and production know-how. Though
some of the engineering firms are quite well equipped with

the necessary plant and machinery and the basic engineering
infrastructure is available, the lack of the above know-how

is inhibiting their production capability and they are not

able to diversify even in the face of a decline in demand for
their traditional products. While the machinery might not lend
itself as an indcpendent product (product line) with economy of
scale, unless the demand warrants it, it might well serve as

an additional product to increase the capacity utilization.




3.2. The Technical assistance needs

With a view to overcome the constraints, the following needs

and technical assistance can be identified.

(i)

Strengthening the manufacturing capability in the

un-orzanized sector:

The constraint could be over.ome by organizing a pilot

production plant to provide the basic know-how in manu-

facturing processes, as required in the fabrication of the
structural elements required for building construction, the

use of simple equipment, engineering techniques and to intro-
duce simple production methods and procedures. The metalworking
skills learnt, the equipment acquired and together with the
procedures introduced, would impart the metal fabrication
capability and would be instrumental in initiating the development

of fabricated metal products industry.

The activities of the pilot plant could include metal-
working operations such as machine cutting, hand forging,
machining, welding, finishing and assembly; use of machinery,
simple machine tools and other equipment for metal fabrication

and employment of engineering techniques and production methods.

The above activities can lead to certain operational results
including building up of cadres with metal fabrication process
and production know-how, acquisition of certain equipment and
machinery and the methods; and the formation of an organized
manufacturing, that would contribute to the development of the
metal fabrication capability, reauired to meet the demand for

simple fabricated structural derived from the construction sector.




(ii) Strengthening the manufacturing capability in the

metal working industry

Establishing the pilot production of simple machinery

such as low capacity building cranes in an engineering firm,
in addition to its existing product mix, would impart the
renruisite know-how and lead to the development of the manu-
facturing capability in the metalworking industry to produce
simple building construction machinery and thereby initiating

the development of that industry.

The manufacturing capability to produce the simple building
construction machinery would involve the product know-how, the
process know-how including the appropriate manufacturing
processes and the machinery to be used, etc. The pilot manu-
facture of the concrete mixers, building cranes etc. in
engineering firms engaged in similar manufacturing operations
and posessing basic plant and machnery, would demonstrate to
the industry the possibilities to undertake similar products,
leading to the acquisition of the productior capability to
diversify into building construction machinery. (Jib cranes
which are similar in construction are also suggested for manu-
facture. These are used in workshops for handling heavy

components).

Fabricated metal products industry

The industry products include all general fabricated metal products
covering a whole gamut of them from hardware irems to standard parts
and metal working hand tools, from components to containers and non-
pressure vessels etc. Following are the development constraints and

technical assistance needs of this industry.




4.i. Development constraints

(1)

(ii)

(iii)

The general metal working industry, particularly the small
and medium size firms, engaged in the manufacture of door
fixturers, builders hardware stand~rd parts, hand tools etc.
is unable to meet the competition in the market and as a
result is usually in a state of depression. This condition
is an outcome of several real situations including, among
others, the following:

- The imported products available in the market are ¢f much
higher quality and very competitive in price inspite of
tariff protection;

- The user industries generally prefer to import these products;

- The variety and raage of these products required by the

user sectors is wide.

The above situations, however, are based on certain valid

reasons, some of which can be summarised as follows:

- The products manufactured by the local engineering firms
are of low quality;

- The prices of the locally produced items are higher than
those of the imported ones.

- The range of the local products and the variants available

are limited and do not match the needs.

These evidently are centred around and related to the major
aspects of design, quality and productivity. However, to
consider the engineering problems, they can be enumerated
briefly as given below:

- The engineering firms have limited knowledge of the various
products and variants within their product range and lack
the design and adaptation capability.

- Lack of adequate process know-how and the ability to
identify the appropriate manufacturing processes and set

the operation lay-outs.




(iv)
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- Inadequate capability to employ more productive attachments,
accessories and tooling, including jigs and fixtures as
applicable to their products and adapted to their existing
machinery.

- Lack of certain equipment and simple machinery.

- Inadequate inspection and quality control methods, procedures.

The generai metal working industry in the absence of any appreciable
manufacturing activity in the machinery industry, is mostly
dependent upon the very limited demand for structurals and that

for repair and maintenance services derived from the processing
industry and the limited component demand from the automobile
ancillary equipment industry. The frequent demand fluctuations
particularly from the processing industry that is constrained to
only primary processing, are adversely effecting the general

metal working industry.




k.2,
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Technical assistance needs

k.2,1. General products

(i)

(iii)

A pilot production plant/line can be foreseen to provide the
folloving essential inputs without burdening the small and
medium size firms with hign investment machinery.

- product know-how to enable the firm to react to the product
demand and acquire the capability to design and adapt
according to the need and de able to offer wider range of
products;

- pPprocess know-hov to impart the ability to design the manu-

facturing operations based on the plant and machinery available
to be able to accept new products, diversify and meet the needs;

- production know-how to acquire the capability to come out with

innovative more productive attachments, tooling, etc., in order

to be abdble to produce the products within acceptable price ranges

- quality control to gain the quality consciousness and introduce

and implement the inspection and quality control methods and

procedures;

-~ limited additional, but essential machinery and equipment.

The activities of the pilot production plant/line are expected
to include identification of specification of products from
among those in demand that could be produced by the plant; design
of the product including detailed design of components; identifi-
cation, modification of manufacturing processes and operations

to suit the existing plant and machinery; design and manufacture

of procurement of production attachments accessories, tooling, ete.,

for the manufacture of products and employment of nevw nachinery’
production methods and quality control procedures.

The abovc activities are expected to lead to certain operational
results including building up of cadres with know-how in the areas
of product design, product adaptation; manufacturing processes;
engineering methods; production techniques; quality control;
generation of nev equipment; acquisition of additional machinery.
These together, contribute to the establishment of the necessary

manufacturing capability to enable the metal working firms to meet the

demand for some of the products in the indusiry.




L 2.2, Export orientation

(iv)

Exports deing one of the possibilities to expand the final

demand there seems to be a potential opportunity to partly

orient the general metal working industry for the manufacture

of such products, wvhich area is being "vacated” in the world
market, presenting a potential for acquiring & comparative
advantage. The manufacturing operations required for the production
of some of the products such as containers, non-pressure tanks,
vessels, etc., are relatively labour intensive. Howvever, certain
technical inputs including product knmow-how and quality control,
handling facilities, etc., are required.

A pilot production line can de proposed for an existing e¢ngineering
firm to bring in the above know-how and dbe instrumental) in dbuilding
up the necessary capability initiating the process of development
in the industry to promote it towards an export oriented industry
thus ameliorating the said problem.

The activities involved in the pilot production of the containers
and non-pressrr: vessels irclude product design, manufacturing
operations involving cutting, machinery, welding, finishing,
assembly (and testing where necessary), the use of machinery,
production techniques, methods, ete.

The above activities are expected to lead to certain operational
results including building up of cadres with know-howv in the areas
of design, process and production, acquisition of additional plant
and machinery required in the production and the methods and
organization, which, put together, contribute to the establisiment
of the necessary mapufacturing capability to produce the containers
and non-pressure vessels in the engineering firm, initiating the

manufacture of products vhere a good potential for export exists.

Electric powver utility industry - system overation

The industry emphasis is on economy of operation and investment and
security and reliability in the electric power systems operations.

The sys:ems operations include systems operation, systems planning

and systems design, involving computer applications.




5.1,
(i)
®
5.2.
(1)
®
(i1)
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Development constraints

Pover systems operation, planning and design capability

The effective formulation of future energy strategies for enerzy
conservation and optimum utilization of the available resources,
involves the ability for economic utilization of electric energy
which is presently ‘he established form of energy. All other
resources, such as coal, 0il, gas, hydro, nuclear, as wvell as
the renewable ...2s being the input forms. The ever increasing
demands -~ electric energy and the high rates of growth in its
demand highten the need for such economic utilization. This
requires a comprehensive understanding of the complex bulk power
generation, transmission and distribution systems in order to
realize the economy and reliability in their present operation

and future planning.

Technical assistance needs

Strengthening the pover systems operation capability

There is & need to develop the systems capability at the energy
control centre vhose function is to control the operation of the
national electric system so as to optimize economy and security.

The operation of the system vwith optimum machine efficiencies,
reducing the fuel consumption to minimize the cost of pover; and

to employ predictive programmes for probabilistic forecasts of
system load in the near-term future to enable start-up and shut-down
scheduling of generation units to optimize operating economy; and
similarly the operation of the system using "state estimation”
techniques that process the system data to project the probability of
emergency in the near-term future to permit preventive action to
optimize security, constitute the systems capability in operation,
instrumental in optimizing the economy and security.

Promoting the power systems planning capability

Further, <here is a need to develop certain capability in the
area of planning, involving assessment of generating capacity
required in the future; determination of the size, location and
time of the new generating installations; the size and location of
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the interconnections and transmission lines and their voltage
levels; the future operating costs and investment levels and the
effects of new technologies, etc.; and the relevant programmes

are all part of the systems planning capability, that is directed
forwards achieving economy and reliadility in generation and
transmission in meeting the future needs.

The system planning cepability would also imbibe that, wvhich would
be instrumental in identifying for optimum economy alternative
sources of energy in the immediate peak-load, short and long term
demands and needs. These would include standby power piants

such as those with gas-turbine-driven generat~rs (combustion turdbines)
using light oil, for "topping” or emergency peak loads at extremely
short notices, hydro sources in the short and medium terms and
nuclear and other sources such as wind and solar energy in the
medium and long terms, thus meeting the future energy needs, with
economy of operation and investment.

Developing the power systems design capability

The project is also expected to build up certain capability in
the area of systems, design, including design of extra-high voltage
systems; design considerations, such as line insulation levels,
apparatus insulation levels, lightning arrester duties, etc.:
design of circuit bresxers and equipment under rapidly changing
voltages and cw: *ent; transmission line design including design
of new lines; and the study of sub-synchronous resonance between
the transmission network system and the generating machines, ete.,
vhich are the areas of design that would lead to the system
design with stability and ensure reliability, thereby meeting

the need of the project.

The above systems capability necessary for the operation of the
electric pover system with optimum economy and reliability; and
the planning and design of the future generation, transmigsion
and distribution systems would ensure the economy and reliability
in expansion, production and investment.




6. Power generation equipment industry

The equimment presently dealt with is steam turbines for small and

medium power stations. In general, more than 80 per cent of the
electric power generated 1is p.oduced by steam turbines.

6.1

6.2

Development constraints

In order to produce modern and efficient turbines, it requires
camensurate design and mamufacturing capability. Thouch certain
ocountries are presently producing steam turbines, these are

not of modern and efficient designs. “he design and marufacturing
capability are the constraints to develop modern, efficient

turbine mamifacture.

Technical assistance needs

To overcame the above constraints the following capabilities
have to be strengthened:

(i) Turbine design capability

The overall efficiency of the steam turbines can be said
to be constituted by the internal efficiency of the fluid-rotor
transfer process, the mechanical efficiency relating rotor eneiqy
to shaft energy and the volumetric efficiency relating to leakage
of fluid. The design capability needs therefore to be strengthened
to be able to cdesign the turbine cycles with high thermal
efficiency, the blade system, speeds, pressures, etc. for high
internal efficiency and the parts and construction for mechanical
and volumetric efficiencies. It also involves the dynamic stability
aspects such as vibration and resonance.

(ii) Turbine mamufacturing capability

This would involve imparting additional know-how in the
manufacturirg processes, quality of machining, assembly, balancing
and testing etc.

Providing direct support to encineering fimms that are already engaged

in the manufacture of steam turbines can impart the additional design
and manufacturing know-how required for the production of modern efficient
turbines.




T.1.

T.2.

Operational Research and Systems Analysis

The systems dealt with are transportation systems. The opti-
mization of the flow, and minimization of costs, etc., are
complex problems requiring capability in systems analysis and
synthesis; finding application in all transportation systems.

The development constraints and technical assistance needs are
presented below:

Development constraints

The effective and efficient operation of transportation systems
involves the optimum utilization of the resources available and

it requires to optimize the flowv while meeting the demand and
minimizing the hold overs and costs of operation and including
investments. This demands a strong capability in the systems
analysis and synthesis together with the conceptual and methodo-
logical capability in the application of the relevant cpiimization
theories and computer techniques. The lack of the systems carability
is a constraint for the efficient operation of the transportation
systems,

Technical assistance needs

There is a need to provide technical assistance to develop the
systems capadbility to efficiently operate the transportation

systems with optimum utilization of the wagons available, maximicing
the freight haulage and to satisfy the demand and minimize the costs
of operation. The tecknical assistance is required to strengthen
the conceptual and methodological capability in the application of
optimization theories and computer methods to the analysis and
synthesis of the transportation systems.




APPERDIX

MACHINERY AND EQUIPMENT INVOLVED IN:

(i) SURFACE MINING AND CONSTRUCTION
(ii) UNDERGROUND MINING AND CONSTRUCTION
(1i1) WATER WELL DRILLING

(iv) COAL MINING




(1) APPENDIX

COAL MINING EQUIPMENT

The modern coal mine is a large complex consisting of a
carefully planned system of shafts and drifts that provides
access to an extensive network of underground roadways which
in turn services the coal faces where the coal is actually
mined. The construction and layout of these elements differ
greatly from mine to mine depending upon the geological con-
ditions, namely the rock strength, thickness and depth of
seams, gradients, faults etc. The methods of mining and the

size (capacity) of the mines also differ.

Both the development of the mines and the production of
coal involve a large variety of equipment for drilling, loading
and transportation. The equipment in use for these operations,
covers wide ranges of machinery in each type. The equipment
for shaft sinking and drift driving ranges from the machinery
used with drill/blast/load methods to the drill booms, heavy-
duty track-mounted boom road headers together with the high
povered dirt loading, high capacity bucket hoists, bucket loa-
ders and continuous mobile chain or mono-rail belt conveyors
etc for loading anutransportation. Similarly,for underground
roadway driving the equipment ranges from the machinery as
used in drill/blast/load methods to road header methods or to
full face tunnel borers. Within the conventional method the
equipment varies from simpler and smaller machines to complex,
large capacity and fast machines. The equipment for coal
mining as used in the two basic methods of "longwall mining'
used for thin, bedded deposits of uniform thickness in deep
and multiple seams, the coal being extracted from a long
straight, working face, largely praticed in Europe; and the
'room~and-pillar mining' adopted in thicker flat seams and
shallower depths with generally low fault intensity, the coal
being extracted leaving sections of coal as pillars to provide
the roof support, mostly practiced in the USA, Canada, South

Africa, and Australia, involves special machines ranging from
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different forms of coal cutting ploughs to a wide ranging series
of drum shearers, hydraulically operated supports and armoured
flexible chain conveyors in the former method (longwall); and
separate mobile coal cutters and loading and hualing machines
or integrated cutting and loading machines and transport equipment

in the latter method (room-and-pillar).

The equipment for drilling, loading and transportation
ought to be compatible parts of an integrated system, as such,

selection should be made for combined optimum efficiency.

et o ——————
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(iii)

LIST OF EQUIPMENT FOR SURFACE
MINING AND CONSTRUCTION

DRILLING EQUIPMENT

l.

Pneumatic Percussive Drilling Equipment.

1.1. Rock drills for hand-held bench drilling

1.2. Benchers, for anchoring to the rock

1.3. Rock drills for mechanized low bench drilling, for
mounting on crawler drills

1.4. Heavy duty Rock drills for high benches.

1.5. Rock drills for overburden drilling.

Hydraulic, Percussive Rock Drilling Equipment.
Wagon Drills

Crawler Drills for Pneumatic Percussive Drilling
Crawler Drills for Hydraulic Percussive Drilling
Rotary Percussive Drill Rigs, Crawler mounted.

Light construction equipment such as hand-held drills,
pneumatic breakers and hydraulic rig-mounted breakers etc.

DRILL STEEL EQUIPMENT

1.

2.

3.

Integral drill steel, shanks, extension rods,
adapters, sleeves, couplings, etc.

Different types of Bits, including Drag Bits for rotary
cutting and Roller Bits for rotary crushing.

Chisels.

AUXILARY EQUIPMENT

1.

Compressed air equipment, including compressors, installation
equipment, line equipment, pneumatic components and controls.

Hydraulic equipment, including pumps, motors, line equipment,
and hydraulic components and controls.

Flushing Equipment.

Dust collection Equipment.

Diesel power units.




IV. LOADING AND TRANSPORT EQUIPMENT

1. Wheel loaders, crawler loaders
2. Shovel excavators
3. Bucket excavators

4. Trucks.



11.

(v)

LIST OF EQUIPMENT FOR UNDERGROUND MINING AND CONSTRUCTION

TUNNELLING AND DRIFTING EQUIPMENT

l'
2.
3.

5.

Shield-driving equipment

Tunnel boring machines

Tunnel Drilling equipment

3.1 Hand held rock drills, Pusher leg ro.k drills.

3.2 Drill rigs, rubber-tyred, track-hound, rail-bound, portal rigs etc.

Loading and tarnsport equipment.

4.1 Overhead loaders

4.2 Digging arm laoders

4.3 Load-haul- dump equipment

4.4 Mine cars, cherry-picker devices, shuttle train cars with conveyers

etc.

Drill steel equipment.

UNDERGROUND MINING EQUIPMENT

1.

Drilling equipment (production drilling)

1.1 Hand-held rock drills, pusherleg rock drills, hand-held stoper
drills, etc.

1.2 Mechanized drifting equipment
1.3 Mechanized crawler drills

1.4 Mechanized light wagon drills
1.5 Bar and arm rigs

1.6 Mechanized ring drills, fan drill rigs

2. Loading and Transport Bquipmént

3.

2.1 Overhead shovel laoders
2.2 Digging arm loaders

2.3 Load-haul-dump equipment
2.4 Bucket loaders

2.5 Transport vehicles, rail car equipment.

Drill steel equipment.



(vi)

LIST OF EQUIPMENT FOR WATER WELL DRILLING

Air-driven, water well drilling rigs.
Hydraulic, water well drilling multiple rigs.

Hydraulic rotary drill rigs.
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DEVELOPMENT OBJECTIVE

(i) To assist the metalworking and engineering industries to
enable them to provide service to the mining and construction
sectors.

(ii) To strengthen the capability of the engineering industries
in the repair and maintenance of surface mining and con-
struction equipment.




PROJECT OBJECT1VES

(i) To set up a repair and maintenance hands-on-job demonstration
unit (surface mining ard construction equipment).

(ii) To enable selected metalworking and encineering industries
to effectively verform revair and maintenance of drilling,
loading and transvort equipment as used in the surface
mining and construction; by the end of a three vear veriod.




BATHGR

OUKRE AND JUSTIFICATIQON:
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Tevelopment HEypothesis:

(i) In the fast expanding mining and construction sectors, the

[N

machinery and eguipment requirement is almost entirely met
by imports. The lack of adequate repair and maintenance
capability in the metal working an3 enrineering industiries
is resulting in mzjor eguipment brezkiown problems leadine
to enormous production losses in the user industry sector
and import of expensive services from outside and also quite

~

often to permanent zuandcunent 7 21713 eguirment.
Strengthening the capability of the engineering ind;rtries
in the repair and maintena ze of the surface mining and
construction eguipment would enatle the industries to
effectively provide these services tc the equipment user
sectors and thereby contribute to the amelioration of the
above problem.

roject Hypothesis

[
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The repair and meaintenance demonsiration unit envisageéd is
exrected to provide the necessary hands-on-job deronstration
over a veriod of three years, therebyr rroviding the necessary
inruts to cadres and increasing their carability, which is
the output of this project.

The repair and maintenance capability of the metal working znd
engineering industries is devendent on an adeguate number of
te:hnicians with the necessary skilles in maintenance and rerzair
techniques, aprrorriate machinery and facilities and personnel
with required inputs in maintenance rrogramming, scheduling

and other maintenance maznagement/creganizational systers.

These personnel, equiprred with the necessarv skills, would be
instrumental in perforring the rerair and maintenance of the
drilling, loading and transrvort ezuipment as used in the
surface-mining and construction, thereby achieving the project
objectives,



PROJECT OUTPUTS:

The repair and maintenance demonstration unit shall, at the end

of the three year period, consist of the following, in full capacity operation:

(a)

(v)

(e)

Diaghostics and Programming Wing:

responsible for the following:
(i) Initial identification of the repair and maintenance needs
in the equipment user industry sector;

(ii) initial identification of the problems and areas of assistance
the engineering industries:

(iii) continuous diagnostic analvsis:

(iv) programming and scheduling for demoanstration and instruction
wings:
{v) organization of maintenance systems in the user industry.

Demonstration Wing:

responsible for hands-on-job demonstration - programme imnlementation:
consisting of the following:

(i) welding shop;

(ii) machine shop;

(iii) heat treatment shov:

(iv) electrical shop;

(v) hydraulic and pneumatic assembly shop;
(vi) tool room;

(vii) wvehicle inspection hall;

(viii) engine assembly room:

(ix) spare part and rav material store:

(x) workshop office room.

Programme Content:

Demonstration - programme consisting of:

(i) Programme for demonstration of basic manufacturing nrocesses,
for technicians:

(ii) Programme for demonstration of repair and maintenance - echnigues,
for technicians and surervisory personnel,

Instruction Wing:

responsible for course - nrogramme implementati :n consisting of
the folloving:

Pacilities:

(i) Instruction rooms:

(ii) Audio-visual equipment;

(iii) Course material..




Programme content:

course - programme consisting of:

(i)

(iv)

Programme for instruction in surfece mining and construction enuioment:
hydraulic and pneumatic systems etc: for technicians:

Programme for instruction in manufacturing processes and revajr
and maintenance techniques: for technicians and suvervisory
personnel;

Programme for instruction in maintenance programming and scheduline
including preventive maintenance: for technicians and suver-
visory personnel:

Programme for instruction in maintenance management and systems:
for supervisory and management personnel.



PROJECT ACTIVITIES:

The project and the counterpart staff shall carry out the following
activities:

(a) Activities related to the output: 'Diagnostic and Programming Wing':

(i) Visits to the mines and construction sites to identifv the
equipment used and the repair and maintenance needs:

(ii) Visits to the engineering industries to identify the
problems for effective repair and maintenance of the subject
equipment and areas of assistance:

(iii) Formulation of the overall programmes for the demonstration
and instruction wings;

(iv) Conducting diagnostic anaslysis on a regular basis and

feed back:
. (v) Organization of maintenance vrogramming and scheduling
systems in the engineering industries.

(b) Activities related to the output - 'Demonstration Wing':

(i) Identification of vplant gnd machinerv for the workshop,
procurement action;

(ii) Design of facilities, construction, installation of equioment, etc.:

(iii) Conducting the programme for the demonstration of basic
manufacturing processes, for technicians;

(iv) Conducting the programme for demonstration of repair and
maintenance techniques for technicians and suvervisory
personnel.

{(¢) Activities related to the output - 'Instruction Wing':

The activity in the following programmes would include class work,
;’ group discussions and seminars:

(i) Conducting the programme for instruction in mining and con-
struction equipment, with emphasis on the following tovics:

- surface mining and construction overations;

- techniques for surface excavation for mining and con-
struction: bench blasting, contour blasting, trenching,
drilling, ignition systems, etc,:

- methods of rock drilling, percussive drilling, rotary crushing,
rotary cutting, rotary avrasive drilling, etc.:

~ machinery and equipment used, drilling equivment, drill
steel equipment: auxiliary equipment ineluding hydrarilie,
pneumatic, compressed air and prime mover equipment: loading
and transport equipment (Annex 1).




(ii)

(iv)

conducting the programme for instruction in manufacturing
processes and repair and maintenance techniques. Scope of
the programme: instruction to repair and maintenance
technicians:

- manufacturing processes: welding, machining, heat treatment,
electroplating, etc.;

- welding techniques for repair and maintenance: building uvo
of worn parts, hard surfacing: brazing and soldering: bronze
welding, etc.;

— fault finding and trouble shooting vrocedures and repair and
maintenance techniques for hvdraulic, pneumatic, electrical,
electronic and mechanical systems:

- repair and maintenance of drilling, loadinz and
transport equioment.

Conducting the programme for instruction in maintenance pro-
gramming and scheduling: and preventive maintenance. Scope of
the nrogramme: instruction to repair and maintenance, super-
visory personnel; with emphasis on:

- simple maintenance programming and scheduling system:
equivment data records, instruction cards and Job specifi-
cation sheets for maintenance, etc.:

- preventive maintenance systems and procedures: diaries,
cards, filing and other recording syvstems.

Conducting programme for instruction in maintenance management
and systems. Scope of the programme: instruction to repair
and maintenance supervisory staff and msnagement versonnel,
with emphasis on:

- maintenance management function, systems, control, measures,
organization and maintenance vprocedures,etc.:

- cost control and inventory control in maintenance
management .
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ANNEX 1

LIST OF EQUIPMENT FOR SURFACE
MINING AND CONSTRUCTION

DRILLING EQUIPMENT

1.

Pneumatic Percussive Drilling Equipment.

1.1. Rock drills for hand-held bench drilling
.2. Benchers, for anchoring to the rock
1.3. Rock drills for mechanized low bench drilling, for
mounting on crawler drills
1.4. Heavy duty Rock drills for high benches.
1.5. Rock drills for overburden drilling.

Hydraulic, Percussive Rock Drilling Equipment.
Wagor Drills

Crawler Drills for Pneumatic Percussive Drilling
Crawler Drills for Hydraulic Percussive Drilling
Rotary Percussive Drill Rigs, Crawler mounted.

Light construction equipment such as hand-held drills,
pneumatic breakers and hydraulic rig-mounted breakers etc.

DRILL STEEL EQUIPMENT

1.

2.

3.

Integral drill steel, shanks, extension rods,
adapters, sleeves, couplings, etc.

Different types of Bits, including Drag Bits for rotary
cutting and Roller Bits for rotary crushing.

Chisels.

AUXILARY EQUIPMENT

1.

Compressed air equipment, including compressors, installation
equipment, line equipment, pneumatic components and controls.

Hydraulic equipment, including pumps, motors, line equipment,
and hydraulic components and controls.

Flushing Equipment.
Dust collection Equipment.

Diesel power units.



IV. LOADING AND TRANSPORT EQUIPMENT

1. Wheel loaders, crawler loaders
2. Shovel excavators
3. Bucket excavators

4. Trucks.
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NOTE: (i) "Demonstration Unit" consists of 'Diagnostics Wing',

. hand-on-job 'Demonstration Wing' and 'Instruction Wing'

(ii) '"Surface Mining and Construction Eguipment" includes: Rock
Drilling Equipment, Loading and Transport Equioment.
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DEVELOPMENT OBJECTIVE

(i) To assist the metalvorking and engineering industries to
provide service to the mining and construction sectors.

(ii) To strengthen the cavability of the engineering industries
in the renair and maintenance of underground mining and
construction equimment.




PROJECT OBJECTIVES

To set up & repair and maintenance hands-on-job demonstration
unit (underground mining and construction equinment).

To enable selected metal working and engineering industries
to effectively perform renair and maintenance of tunnelling,
drilling, loading and transport eouipment used in underground
mining and construction: by the end of a three year veriod.




BATIGROULD AND JUSTIFICATION

a) Develcpment Hypothesis:

(1) In the fast expanding mining an? construction sectors, the
machinery and eguipment requirerent is almost entirely met
by imports. The lack of adequazte repair and maintenance
capability in the metal working and engineering industries
is resulting in major equipment break-down problems leading
to enormous production losses in the user industry/sector
and import of expensive services from outside and alqo

S e

guite often to permanent z2band:-rron* =T the

(ii) Strengthening of the capability of the engineering industries
in the repair and maintenance of the underground mining and
!b -onstruction egquipment would enstle the industries tc
ffectively provide the services tc the eguipment user
sectors and thereby contribute tc the amelioration of the
problem.

b} Troject HEvpothesis:

(i) The repair and maintenance deronstiration unit envisaged is
expected to provide the necessary hands-on-job demonstration
in maintenance and repair techniques, selection and use of
appropriate machinery and facilities and maintenance program-
ming, scheduling, and systems in mzintenance management,
over a period of three years, thereby providing the necessary
inputs to cadres and increase their capability in repair and
maintenance which is the expected output of the project.

(ii) The repair and mzintenance capatility of the engineering
industries is dependent on an adeguate number of these
. technicians with the required skills in maintenance and
repair techniques, availability c{ approrriate machinery and
personnel with organizational skills and systems carability.

PARN

These personnel equipped with the necessary skills and the
acquired equipment and facilities, together with the
management capability would be instrumental in performing
the repair and maintenance of the tunnelling, drilling,
loading and transrort egquipmen* z2c used in the tunneliling,
underground mining and construction, thereby achieving the
project objectives.
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PROJECT OUTPUTS:

The repair and maintenance demonstration unit shall, at the end of the
three year period, consist of the following, in full capacity operation:

(a) Diagnostics and Programming Wing:

responsible for the following:
(i) Initial identification of the revair and maintenance needs, in
the equipment user industry sector;

(ii) Initial identification of the problems and areas of assistance
the engineering industries;

(iii) Continuous diagnostic analysis:
(iv) Programming and scheduling for demonstration and instruction wings:

(v) Organization of maintenance systems in the user industr,.

(b) Demonstration Wing:

responsible for hands-on-job demonstration - programme implementation;
consisting of the following:

Facilities:

repair and maintenance workshoov with:

(i) velding shop;

(ii) machine shop;

(iii) heat treatment shop:

(iv) electrical shop;

(v) hydraulic and pnewmatic assembly shov:
(vi) tool room;

(vii) wvehicle inspection hall;

(viii) engine assembly room;

(ix) spare part and raw material store:

(x) wvorkshop office room.

Programme content:

Demonstration - programme consisting of:

(i) Programme for d-monstration of basic manufacturing processes,
for technicians;

(ii) Programme for demonstration of revair and maintenance
techniques, for technicians and suprervisory personnel.

(¢) Instruction Wing:

responsible for course - programme imvlementation consisting of
the following:

(i) instruction rooms:;
({i) audio-vigual equipment;

(iii) course material,



(iv)

Programme content:

course - programme consisting of:

programme for instruction in underground minings and construction
equipment ; hydraulic and oneumatic svstems. etc: for technicians:

programme for instruction in manufacturing processes and repair
and maintenance techniques; for technicians and supervisory
personnel;

programme for instruction in maintenance programming and scheduling
including preventive maintenance: for techniciancs and supervisory
personnel:

programme for imstruction in maintenance management and systems:
for supervisory and management nersonnel.




PROJECT ACTIVITIES

The project and the counterpart staff shall carry out the
folloving activities:

(a) Activities related to the output - 'Diagnostic and
Programming Wing':

(1) Visits to the mines and construction sites to identify
the equimment used and the repair and maintenance needs:

(ii) Visits to the engineering industries to identify the
problems for effective repsir and maintenance of the subject
equipment and areas of assistance;

(iii) Formulation of the overall programmes for the demonstration
and instruction wings;

(iv) Conducting diagnostic analysis on a regular basis and
’ feed dback:

(v) Organization of maintenance programming and scheduling
systems in the engineering industries.

(b) Activities related to the outvut - 'Demonstration Wing':

(i) Identification of plant and machinery for the workshop,
procurement action:

(ii) Design of facilities, construction, installation of
equipment , etc.:

(iii) Conducting the programme for the demonstration of basic
manufacturing orocesses: for technicians:

(iv) Conducting the programme for demonstration of repair and
maintenance techniques for technicians and suvervisory versonnel.

(c) Activities related to the outout - 'Instruction Wing':

’ (i) Conducting the programme for instruction in underground
mining and construction equipment, with emphasis on the
the following topics:

- underground mining and construction overations:

- techniques for tunnel excavation in underground mining
and construction, tunnelling methods including cut-and-
cover, tunnel boring, soft rock tunnelling, etc.: drilling
and blasting: drilling netterns, contour drilling, blasting
and different methods of cuts and ignition systems, etc.;

- techniques for underground mining: room-and-pillar, sub-level
stoping, shrinkage stoping, verticBl retreat stoping,
cut-and-fill mining, long wall mining, sub-level caving,
block caving;

- methods of rock drilling, percussive drilling, rotary
crushing, rotary cutting, rotary abrasive drilling, etec.;

- machinery and equipment used, drilling equipment, drill
steel equipment; auxiliary equipment including hydraulic,
pneumatic, compressed air and prime mover equipment;
loading and transport equinment (Annex })




(iv)

Conducting the programme for instruction in manufacturing
processes and repair and maintenance techniques. Scope of
the programme: instruction to repair and maintenance tech-
nicians and supervisory staff. with emphasis on the
following topics:

- manufacturing processes: welding, machining, heat
treatment, electroplating, etc.:

- welding technigues for repair and maintenance: building
un of worn parts,hard surfacing: brazing and soldering:
bronze welding, etc.:

- fault finding and trouble shooting procedures and repair
and maintenance techniques for hydraulic, opneumsatic,
electrical, electronic and mechanical systems:

- repair and maintenance of drilling, loading and trans-
port equioment.

Conducting the progrsmme for instruction in maintenance pro-
gramming and scheduling; and preventive maintenance. Scove

of the programme: instruction to repair and maintenance super-
visory personnel: with emvhasis on:

- sirple maintenance programming and scheduling systems:
equioment data records, instruction cards and jobt speci-
fication sheets for maintenance etc.:

- preventive maintenance systems and orocedures: diaries,
card, filing and otherrecording systems,

Conducting orogramme for instruction in maintenance manage-
ment and systems. Scope of the programme: instruction to
repair and maintenance snervisory staff and management
personnel; with emphasis on:

- maintenance management function svstems, control measures,
organization and maintenance vnrocedures, etc.:

- cost control and inventory control in maintenance
management .

. e ———



II.

ANNEX 1

LIST OF EQUIPMENT FOR UNDERGROUND MINING AND CONSTRUCTION

TUNNELLING AND DRIFTING EQUIPMENT

1. Shield-driving equipment
2. Tunnel boring machines
3. Tunnel Drilling equipment
3.1 Hand held rock drills, Pusher leg rock drills.

3.2 Drill rigs, rubber-tyred, track-bound, rzil-bound, portal rigs et:.

4. Loading and tarnsport equipment.
4.1 Overhead loaders
4.2 Diggitg arm laoders
4.3 Load-haul- dump equipment
4.4 Mine cars, cherry-picker devices, shuttle train cars with convever:

etc.

5. Drill steel equipment.

UNDERGROUND MINING EQUIPMENT

1. Drilling equipwent (productien drilling)

1.1 Hand-held rock drills, pusherleg rock drills, hand-held stoper
drills, etc.

1.2 Mechanized drifting equipment
1.3 Mechanized crawler drills

1.4 Mechanized light wagon drills
1.5 Bar and arm rigs

1.6 Mechanized ring drills, fan drill rigs

2. Loading and Transport Equipment
2.1 Overhead shovel laoders
2.2 Digging arm loaders
2.3 Load-haul-dump equipment
2.4 Bucket loaders

2.5 Transport vehicles, rail car equipment.

3. Drill steel equipment.



UNITED FATIONS DEVELOPMENT PROGRAMME (UNDP)
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DEVELOPMENT OBJECTIVE

(i) To assist the metalwvorking and engineering industries to
enable them to provide service to the minine sector.

(ii) To strengthen the capability of the engineering industries
in the repair and maintenance of water well drilline equivment.




PROJECT OBJECTIVES

To set up a repair and maintenance hands-on-Jobd demonstration
unit (water well drilling equipment).

To enable selected metalworking and engineering industries to
effectively verform repair and maintenance of wvater well
drilling equipment: by the end of a two year period.
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EACHSROUND ARND JUSTIFICATIOL

a) Development Hypothesis:

(i) In the essential and fast expanding area of water well
drilling, the machinery and equipment requirement is
almost entirely met by imports. The lack of adeguate
repair and maintenance capability in the metal workins
and engineering industries is resulting in major eguipment
break-downs leading to import of exrensive service:z, and
alsc quite often to prermanent at=znlimraont of the o ol
eguipment.

(ii) Strengthening of the capzbility of the engineering industrie
in the rerzir and maintenance of :he water well drilling
. equirment would enable the industries tc effectivleyr rrovide
the services to the e;u1“r81t users and thereby contritute
to the amelioration of the vprobler.

Yy
L

Troject Bypothesis:

(1) The repair and meintenance demonstration wnit enviszged 1
expected to provide the necessary hands-on-job deronstrat
in mzinterance and rerzir technigues, selection and use o!
aprrorriate machinery ani facilities and maintenance rrogram-
ming, scheduling and maintenance management systems, over
a perioc of two vears, thereby rroviding the necesszry inputs

to cadres and increase their capablllty in repair and
maintenance which is the exrected output of the project.
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(ii) The repair and maintenance ~urntility ~7 *lo snslvoorine
industries is derendent on an adejuate number of «-.-%
’ technicians with the necessary skills in the maintenance

and rerair techniques, availability of appropriate rmachinery
and personnel with organizational skills and systerns carability.

These personnel equirped with the necessary skills and the
acquired machinery and facilities torether with the manage-
ment capability would be instrumental in performing the
repair and maintenance of the water well drilling equipment,
thereby achieving the project oblectiver.
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PROJECT CUTPUTS:

The repair and maintenance demonstration unit shall, at the end
of the three year period, consist of the following, in full capacity
operation:

(a) Diagnostics and Programming Wing:

responsible for the following:

(i) Initial identification of the repair and maintenance needs
in the equipment user industry sector;

(ii) initial identification of the problems and areas of
assistance the engineering industries;

(iii) continuous diagnostic analyvsis:

(iv) programming and scheduling for demonstration and instruction
vings;

. (v) organization of maintenance systems in the user industry.

(b) Demonstration Wing:

responsible for hands-on-job demonstration - orogramme imple-
mentation: consisting of the following:

Facilities:
repair and maintenance workshop with:

(i) welding shop;

S

; (ii machine shop;

[

(iii) heat treatment shop;
(iv) electrical shop;
(v) hydraulic and pneumatic assembly shop;
(vi) tool room:;
. (vii) wvehicle inspection hall;
(viii) engine assembly room;
(ix)

x spare part and rav material store:
(x) workshop office room.

Programme content:

demonstration - programme consisting of:

(i) programme for demonstration of basic manufacturing processes:;
for technicians;

(ii) programme for demonstration of repair and maintenance
techniques; for technicians and supervisory personnel,.

(¢) Instruction Wing:

responsidble for course - programme implementation consisting of
the following:

Pacilities:
(1) instruction rooms;

(ii) audio-visual equipmenc;

(iii) course material.




Programme content:

course - programme consisting of:

(i) programme for instruction in water well drillinc eguinment:
hydraulic and pneumatic systems etc; for technicians;

(ii) programme for instruction in manufacturing process and
repair and maintenance techniques; for technicians and
supervisory personnel;

(iii) programme for instruction in maintenance programming and
scheduling including preventive maintenance; for technicians
and supervisory personnel;

(iv) programme for instruction in maintenance management and
systeas; for supervisory and management personnel.




PROJECT ACTIVITIES

The project and the countervart staff shall carry out the
following activities:

(a) Activities related to the output - 'Diagnostic and Programmine Wing':

(i) Identification of the equiument used for water well drilling
and the repair and maintenance needs:

(ii) Visits to the engineering industries to identify the
vroblems for effective repair and maintenance of the subiect
equipment and areas of assistance:

(iii) PFormulation of the overall programmes for the demonstration
and instruction wings:

(iv) Conducting diagnostic analysis on a regular basis and

feed back:
(v) Organization of maintenance programming and scheduling
. systems in the engineering industries.
(b) Activities related to the output - 'Demonstration Wing':
(i) Identification of plant and machinery for the workshop,

procurement action;

(ii) Design of facilities, construction, installation of
equipment , etc.;

(iii) Conducting the programme for the demonstration of basic
manufacturing processes; for technicians:

tiv) Conducting the programme for demonstration of revair and
maintenance techniques for technicians and supervisory
personnel.

(¢) Activities related to the outmut - 'Instruction Wing':

The activity in the following programmes would include class work,
. groun discussions and seminars:

(i) Conducting the programme for instrurtion in water well
drilling equipment with emphasis ~n the following topics:
- water well drilling overations;

- techniques for water well drilling: hard-rock wells,
soil-covered hard-rock wells and soil wells:

- methods of rock drilling, percussive drilling, rotary
crushing, rotary cutting, rotary abrasive drilling;

- machinervy and equivment used, drilling equioment, drill
steel equipment, auxiliary equipment, including hydraulic,
pneumatic, compressed air and prime mover equipment, loading
and transport equipment (Annex 1).
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(iv)

Conducting the programme for instruction in manufacturing
processes and repair and maintenance techniques. Scope of
the programme: instruction to renair and maintenance
technicians and supervisory staff: with emphasis on the
following topics:

- manufacturing processes: welding, machining, heat
treatment , electroplating, etc.;

- welding techniques for revair and maintenance: building
up of worn parts, hard surfacing: brazing and soidering:
bronze welding, et..:

- fault finding and trouble shooting procedures and repair
and maintenance techniques for hydraulic, rneumatic, elec-
trical, electronic and mechanical systems:

- repair and maintenance of drilling wvater well drilline
equinment.

Conducting the programme for instruction in maintenance
programming and scheduling; and preventive maintenance. Scope
of the programme: instruction to repair and maintenance suner-
visory personnel; with emphasis on:

- simple maintenance programming and scheduling systems:
equipment data records, instruction cards and job speci-
fication sheets for maintenance, etc.:

- vpreventive maintenance systems and procedures: diaries,
card, filing and other recording systems,

Conducting programme for instruction in maintenance manage-
ment and systems. Scope of the programme: instruction to
repair and maintenance surervisory staff and management
personnel ; with emphasis on:

- maintenances management function, systems, control measures,
organization and maintenance procedures, etc.:

- cost control and inventory control in maintenance management.




ANNEX

LIST OF EQUIPMENT FOR WATER WELL DRILLING

Air-driven, water well drilling rigs.

Hydraulic, water well drilling multiple rigs.

Hydraulic rotary drill rigs.




UNITED RATIONS DEVELOPMENT PROGRAMME (UNDP)

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO)

PROJECT PROPOSAL

FOR THE

DEVELOPMENT OF MINING AND CONSTRUCTION EQUIPMENT INDUSTRY

PROJECT TITLE

PRODUCTION DEMONSTRATION UNIT FOR MANUFACTURE OF
SPARE PARTS FOR MINING AND CONSTRUCTION EQUIPMENT

NOTE: (i) '"Demonstration Unit"”, consists of 'Diagnostic Wing',
hand-on-job 'Demonstration Wing' and 'Instruction Wing'.

(ii) "Mining and Construction Equipment™ includes surface
mining and construction equioment; underground mining and
construction eguipment and water well drilling equiuvment.

PROPOSAL NO: 4 _

UNIDO
VIENKNA

APRIL 1985




DEVELOPMENT OBJECTIVE

(i) To assist the metalwvorkine and engineering industries to enable
them to provide service to the mining and consturction sector.

(ii) To strengthen the capability of the engineering industries in
the manufacture of spare parts for the mining and construction
equipment.




PROJECT OBJECTIVES

(i)

To establish a unit for demonstration in spare parts
manufacture (mimning and construction equivment).

To enable selected metalworking and engineering industries
to produce spare parts for drilling, loading and transvort
equipment used in mining and construction, by the end of a
four year period.
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OUND AND JUSTIFICATION

\

a! Develorment Hypothesis:

(i

—

In the fast exranding mining ani construction sectors,

the machinery and equipment requirement is almost entirely

met by imports. The lack of adeczuate spare part manufacturing
carability in the metal working and encineering industries

is resulting in undue delays in servicing tre equivment since
all the spare parts are to be irmrortei involving ccusideratie
delays, leading to extensive production losses in the user
sectors as well acs to expensive irrorts or alternatively

to high inventories blocking cerital invclving foreign exchanegs
in all cases, and in the event cf inadeguac:” ¢f such funds,
resulting in permanent abondonment of the ircorted original
eguipment.

in the manufacture f selected tyres of spare pz
on their technical complexity ani econor
the mining and construction eguiprent wou
to effectively rrovide the services to the i
sectors and thereby contribute tc the ameliorat
problem.
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b} Project Hypothesis:

(i

)

(ii)
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The rroduction demonstration unit envisaged is expected to
provide the necessary hands-on- ot activitiec in the

manuf: cture of srare parts, including desigrn/drafting, raw
material selection, manufacturing processes, production
machinery selection and operation, bacic rroduction management
over a period of four years, thereby rroviding the necessary
inputs to cadres and increase their capability in the
manufacture of spare parts, which is the exrected outrut of
the project.

The manufacturing capability of the engineering industries

is dependent on adequate number of such technicians with

the necessary skills in manufacturing, the availability of the
appropriate machinery and personnel with management skillre

and systems capability.

The personnel so equipped and the facilities and machinery
acquired together with the management capability would be
instrumental in performing the manufacturing of the spare
parts for drilling, loading and transport equipment used in
mining and construction, thereby achieving the project
objectives.




PROJECT OUTPUTS:

The production demonstration unit for the manufacture of spare parts

for the mining and construction equipment, at the end of the four year
period, shall consist of the following, in full capacity operation:

(a)

(v)

Diagnostic and Programming Wing:

responsible for the following:

(1)

(iv)
(v)

(vi)

initial identification of the spare parts requirement and demand
in the equipment user industry, sctor:

initial identification of the causes and reasons for unduly high
consumption rates of spare parts if any:

initial identification of the manufacturing processes and pro-
duction methods required for the spare parts manufacture and
the available capability and capacity in the selected engi-
neering industries including foundry and forge:

identification of spare parts for local manufacture:

continuous diagnostic analysis of the consumption rates of
spare parts;

programming and scheduling for the demonstration and instruction
wings.

Demonstration Wing:

responsible for hand-on-job demonstration for spare part manufacture:
consisting of the following:

Pacilities:

production workshop with:

(i)
(ii)
(1ii)
{iv)
(v)
(vi)

(vii)

sheet metal and welding shop:

machine shop with small varts and heavy varts sections:
heat treatment shop;

tool room;

hydraulic and pneumatic assembly room:

workshop office room:

design office,

Programme content:

production - demonstration programme shall consist of the followirng:

(i)
(ii)

(iii)

programme for the demonstration of basic manuf...uring processes
for machine operators;

programme for the demonstration of production methods for
supervisory personnel;

programme for the demonstration of design and drafting; and
operation layouts and methods for engineering personnel.




(¢) Instruction Wing:

This wing shall be responsible for the course and instruction
programme consisting of the following:

Facilities:

(i) instruction rooms:
(ii) audio-visual equipment;
(iii} course material.

Programme content:

course - programme shall consist of:

(i) programme for instruction ia mining and construction equipment,
hydraulic and pneumatic systems; equipment use and optimum
. utilization; for technicians, machine operators:

(ii) programme for instruction in manufacturing vrocesses, vro-
duction methods for machine operators and supervisory personnel:

(iii) programme for instruction in spare part inventory control.




PROJECT ACTIVITIES

The vproject and .counterpart staff shall carry out the
following activities:

(a) Activities related to the outvut - 'Diagnostic and oroeramming
wing':

(i) Visits to the mines and construction sites to identify the
spare part demand, the consumption rates and the type of
the spare parts.

(ii) Visits to the mines and construction sites to explore and
establish the reasons for unduly higzh consumption rates
of specific spare parts; such as:

- lack or faulty preventive maintenance, repair and
maintenance services or activity:

- overloading or overvorking of machinery and ecuipment for
. various reasons:

- uneconomic utilization of equivpment beyond the ootimum
life span.

(iii) Identificalion of the manufacturing processes involved in the
spare varts manufacture: and the facilities and camabilities
available in the engineering industries,

(iv) Based on the above to identify the spare parts that can be
manufactured in the local engineering industries with
assistance from the production demonstration unit.

{v) Conducting diagnostic analysis on a continuous basis to
arrive at the consumption rates of the spare parts.

(vi) Formulation of the overall programmes for the demonstration
wing and the instruction wing.

. (b) Activities related to the output - 'Demonstration Wing':

(i) 1Identification of the vlant and machinery for the workshop:
procurement action;

(ii) Design of facilities, construction, installation of
equipment, etc.:

(iii) Conducting the programme for the demonstration of the basic
manufacturing processes, for machinists;

(iv) Conducting to programme for the demonstration of the pro-
duction methods for supervisory staff;

(v) Conducting theprogramme for the demonstration of design of
spare parts, drafting etc.: operation layouts, rawv material
selection, machine selection, etc.; to the draughtsmen and
engineering personnel

- (¢) Activities related to the output - 'Instruction Wing':

(i) Conducting the programme for instruction in mining and
construction equipment (Annexures 1). Optimum
equipment utilization.




(ii)

Conducting the programme for instruction in manufacturing
vrocesses, production methods and other engineering activities
with emphasis on:

- design: mechanical, hvdraulical, pneumatic, electrical
systems as used in the subject equipment, basic concepts:
drafting, dimensioning, etc.;

~ process and methods planning: operation lavouts, tools,
Jigs, fixtures, machine selection, etc.:

- manufacturing vocesses: foundryv, forging. overations,
sheet metal, welding, machining, heat treatment, assembly, etc.

Conducting the programme for instruction in vproduction manage-
ment, inventory control, etc.
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ANMNEX !

LIST OF EQUIPMENT FOR SURFACE
MINING AND CONSTRUCTION

DRILLING EQUIPMENT

1.

Pneumatic Percussive Drilling Equipment.

1.1. Rock drills for hand-held bench drilling

1.2. Benchers, for anchoring to the rock

1.3. Rock drills for mechanized low bench drilling, for
mounting on crawler drills

1.4. Heavy duty Rock drills for high benches.

1.5. Rock drills for overburden drilling.

Hydraulic, Percussive Rock Drilling Equipment.
Wagon Drills

Crawler Drills for Pneumatic Percussive Drilling
Crawler Drills for Hydraulic Percussive Drilling
Rotary Percussive Drill Rigs, Crawler mounted.

Light construction equipment such as hand-held drills,
pneumatic breakers and hydraulic rig-mounted breakers etc.

DRILL STEEL EQUIPMENT

1.

2.

3.

Integral drill steel, shanks, extension rods,
adapters, sleeves, couplings, etc.

Different types of Bits, including Drag Bits for rotary
cutting and Roller Bits for rotary crushing.
Chisels.

AUXTLARY EQUIPMENT

1.

2.

Compressed air equipment, including compressors, installation
equipment, line equipment, pneumatic components a~d controls.

Hydraulic equipment, including pumps, motors, line equipment,
and hydraulic components and controls.

Flushing Equipment.

Dust collection Equipment.

Diesel power units.




IV. LOADING AND TRANSPORT EQUIPMENT

1. Wheel loaders, crawler loaders
2. Shovel excavators

3. Bucket excavators

4. Trucks.




ANNEX 2

LIST OF EQUIPMENT FOR UNDERGROUND MINING AND CONSTRUCTION

1. TUNNELLING AND DRIFTING EQUIPMENT

1. Shield-driving equipment

2. Tunnel boring machines

3. Tunnel Drilling equipment

3.1
3.2

Hand held rock drills, Pusher leg rock drills.

Drill rigs, rubber-tyred, track-bound, rail-bound, portal rigs etc.

4. Loading and tarnsport equipment.

4.1

) .2

4.3
4.4

Overhead loaders
Digging arm laoders
Load-haul- dump equipment

Mine cars, cherry-picker devices, shuttle train cars with conveyers
etc.

5. Drill steel equipment.

I1. UNDERGROUND MINING EQUIPMENT

1. Drilling equipment (production drilling)

1.1

Hand-held rock drills, pusherleg rock drills, hand-held stoper
drills, etc.

Mechanized drifting equipment
Mechanized crawler drills
Mechanized light wagon drills
Bar and arm rigs

Mechanized ring drills, fan drill rigs

2. Loading and Transport Equipmént

2.1 Overhead shovel laoders

2.2 Digging arm loaders

2.3 Load-haul-dump equipment

2.4 Bucket loaders

2.5 Transport vehicles, rail car equipment.

3. Drill steel equipment.




ANNEX 3

L1ST OF EQUIPMENT FOR WATER WELL DRILLING

1. Air-driven, water well drilling rigs.
2. Hydraulic, water well drilling multiple rigs.
i 3. Hydraulic rotary drill rigs.




UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP)

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO)
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FOR THE

DEVELOPMENT OF MINING AND CORSTRUCTION EQUIPMENT INDUSTRY

PROJECT TITLE

MANUFACTURE OF SELECTIVE STRUCTURAL SUB-ASSEMBLIES
POR LOADING AND TRANSPORT EQUIPMERT IN MINING AND
CONSTRUCTION

NOTE: (i) '‘Manufacturing' refers to that in an existing engineering
enterprise, through direct support.

PROPOSAL RO: s

UNIDO
VIENNA

APRIL 1985




DEVELOPMENT OBJFECTIVE

(i) To promote the develoment of mining and construction
equipment industry.

(ii) To initiate manufacturing capability in the existing metal-
working and engineering industries for the local assemhly
production of selective mining and construction equioment.




PROJECT OBJECTIVES

(i) To provide direct support to an existing enzineerinz
enterprise to essemble/produce selective mining and
construction equipment.

(ii) To assist the ente.prise to produce selective structural sub-
assemblies for loading and transport equipment used in
mining and construction and for other similar machinery, by
the end of a five year period.




BAC-GROUND AND JUSTIFICATION

a) Development Hypothesis:

(1)

(ii)

In the fast expanding mining and construction sectors, the
machinery end egquipment reguirements are almost entirely

met by imports forming a considerable portion of the total
import bill and often it represents by value, the largest
single item imported. The equipment involved is extremely
complex. However, cortain structural parts and non-integral
sub-assemblies are relatively simple and can be manufactured.
Since the manufacturing technology generally emrloyed by the
original equipment manufacturer in producing these parts 1s
not so capital intensive, they can be rroduced by using
simple labour intensive technigues with advantage and at
comparable costs.

Providing direct support tc¢ an exicting enterprise tc increass
its capability toc introduce the new product, would enable it
to manufacture selected parts and assemble the equipment (the
rest of the eguipment being imperted in arrangement with the
supplier of the original equiprent). This would initiate

the manufacturing capability in producing/assembling the
selected mining and construction eguipment, thereby achieving
the objective.

b) Project Hypothesis

(i)

(i1}

(iii)

The assistance to be provided to the existing enterprise

is expected to include imparting of approprriate fabricating
skills, techniques and processe:z as required for the
manufacture of the selective parts and sub-assemblies such

as frames, portal rigs, platforms, boor structures, rail-bcound
mine cars end other structurals. The increased capability =zné
the addition of products are the output of this project.

An existing entervrise, that ha:z been rroducing related or
similar fabricated products or engaged in the repair or
reconditioning of simpler mining and construction equipment
or agricultrual tractors and other machinery, is expected

to possess certain basic manufacturing capability in metal
faurication. However, it would reguire increased carability
in fabrication skills, techniques, machinery and processes,
and management to undertake the manufacture of the additional
products that could be larger in size and more exacting in
dimensions, etc.

The direct assistance mentioned above would provide this
additional expertise that is needed to produce the structurals

for mining and construction and other related equipment, thereby
achieving the project objectives by the end of a five year period.




PROJECT OUTPUTS:

The engineering industry receiving the direct support, at the end
of the five year period, should be able to produce the following types
of additional products:

(a) Drilling equipmentléarts/components/sub—assemblies:

(i) Selected structural varts such as water well drill rig
structures;

(ii) selected parts/sub-assemblies of the boom system for
drilling equipment in surface mining and construction;

(iii) selected parts in modular design for drill rigs in mechanized
drilling ecuipment for tunnelling, drifting and underground
production drilling. Assembly of parts and sub-assemblies for the
above equipment.

(b) lLoading and transvort equipment;égrts/COmponents/sub-aSSemblies/
sub-systems:

(i) Selected structural parts of overhead loaders, digging arm
loaders, etc.;

(ii) mine cars, cherry picker structural parts, shuttle train cars
and their conveyers, etc.

1/ Lists of equipment in Annexes 1, 2 and 3




PROJECT ACTIVITIES

The project and counterpart staff shall carryv ovt “he
following activities:

(a) Activities related to outout - 'Drilling equinment nerts/
components/sub-assemblies’:

(i) Study of the equipment employed in the mining and con-
struction sector or in wster weil drilling,and eauipment
in largest demand.

(ii) Identification of parts that lend themselves for local
fabrication with additional inputs in the existing enterorise.

(iii) Analysis of the manufacturing processes that would be reauired,
the dimensional eccuracies, quality control etc., for local
fabrication/manufacture of the parts.

' (iv) Identification of plant and machinery additionallv reaquired
to undertake the local manufacture.

(v) Conducting programmes of instruction in manufacturing nrocesses
and production metnods tc machinists/onerators.

(vi) Performing on-the-job instruction with demonstration in all
manufacturing activities on the shop floor.

(b) Activities related to output - 'Loading and transport esquioment
parts/components, etc,':

Activities involved for additional products in loading and
transport eaquipment are the same as in (a),
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ANNEX 1

LIST OF EQUIPMENT FOR SURFACE
MINING AND CONSTRUCTION

DRILLING EQUIPMENT

1.

Pneumatic Percussive Drilling Equipment.

1.1. Rock drills for hand-held bench drilling

1.2. Benchers, for anchoring to the rock

1.3. Rock drills for mechanized low bench drilling, for
mounting on crawler drills

1.4. Heavy duty Rock drills for high benches.

1.5. Rock drills for overburden drilling.

Hydraulic, Percussive Rock Drilling Equipment.

. Wagon Driils

Crawler Drills for Pneumatic Percussive Drilling

. Crawler Drills for Hydraulic Percussive Drilling

Rotary Percussive Drill Rigs, Crawler mounted.

Light construction equipment such as hand-held drills,
preumatic breakers and hydraulic rig-mounted breikers etc.

DRILL STEEL EQUIPMENT

1.

3.

Integral drill steel, shanks, extension rods,
adapters, sleeves, couplings, etc.

. Different types of Bits, including Drag Bits for rorary

cutting and Roller Bits for rotary crushing.

Chisels.

AUXILARY EQUIPMENT

1.

Compressed air equipment, including compressors, installation
equipment, line equipment, pneumatic components and controls.

Hydraulic equipment, including pumps, motors, line equipment,
and hydraulic components and controls.

Flushing Equipment.
Dust collection Equipment.

Diesel power units.




Iv.

LOADING AND TRANSPORT EQUIPMENT

1. Wheel loaders, crawler loaders
2. Shovel excavators
3. Bucket excavators

4. Trucks.
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ANNEX 2

LIST OF EQUIPMENT FOR UNDERGROUND MINING AND CONSTRUCTION

TUNNELLING AND DRIFTING EQUIPMENT

1. Suield-driving equipment

2. Tunnel boring marhines

3. Tunnel Drilling equipment

3.1
3.2

Hand held rock drills, Pusher leg rock drills.

Drill rigs, rubber-tyred, track-bound, rail-bound, portal rigs etc.

4. Loading and tarnsport equipment.

4.1
4.2
4.3
4.4

Overhead lnaders
Digging arm laoders
Load-haul- dump equipment

Mine cars, cherry-picker devices, shuttle train cars with conveyers
etc.

5. Drill steel equipment.

UNDERGROUND MINING EQUIPMENT

1. Drilling equipment (production drilling)

1.1

Hand-held rock drills, pusherleg rock drills, hand-held stoper
drills, etc.

Mechanized drifting equipment
Mechanized crawler drills
Mechanized light wagon drills
Bar and arm rigs

Mechanized ring drills, fan drill rigs

2. Loading and Transport Equipmént

2.1 Overhead shovel laoders

2.2 Digging arm loaders

2.3 Load-haul-dump equipment

2.4 Bucket loaders

2.5 Transport vehicles, rail car equipment.

3. Drill steel equipment.




ANNEX 3

LIST OF EQUIPMENT FOR WATER WELL DRILLING

1. Air-driven, water well drilling rigs.
2. Hydraulic, water well drilling multiple rigs.

3. Hydraulic rotary drill rigs.




UNITED RATIONS DEVELOPMENT PROGRAMME (UNDP)

UNITED NATIONS INDUSTRIAL DEVELOPMERT ORGANIZATION (URIDO)

PROJECT PROPOSAL

FOR THE

DEVELOPMENT OF MINING AND CONSTRUCTION EQUIPMENT INDUSTRY

PROJECT TITLE

PILOT PRODUCTION PLANT FOR MANUFACTURE OF SELECTED
MIRING AND CONSTRUCTION EQUIPMENT

NOTE: (i) "Pilot Production Plant” proposed is envisaged as a manufacturing
facility producing a higher end-product with limited in-house
(manufacturing) operations but maximum horizontal integration
in the local engineering industry.

(ii) "Mining and Construction Equipment', emphasis is laid on rock
drilling equipment, excluding the drill steel equipment,

PROPOSAL NO: 6

UNIDO
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DEVELOPMENT OBJECTIVE

(i) To promote the development of mining and eonstruction equipment
manufacturing industry.

(ii) To develop manufacturing capability in the engineering
industries to produce selective mining and construction
equinment .




PROTECT OBJECTIVES

(i) To establish a pilot production plant for the manufacture of
selective mining and construction equipment.

(ii) To establish design and manufacturing capability in the pilot
plant to produce the boom and carriage systems in drilling
equipment for ground investigation, water well drilling, surface
and underground mining and construction; by the end of a five year
period.
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To enable selectad engineering industries to adaot their products
for supply as components and sub-assemblies/sub-systems to the
Pilot plant: by the end of a five year period.
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BACKGROUND AND JUSTIFICATION

a) Development Hypothesis:

(i)

(ii)

In the fast expanding mining and construction sectors, the
demand for equipment is extensive and is growing. However,
it is almost entirely met by imports forming & considerable
portion of the total import bill and often it represents,
by value, the largest single item imported.

There exists, considerable capability in the local

engineering industries, identified in terms of products

that are being produced by these various firms, which products
are technically and functionally similar to some of the sub-
assemblies, sub-systems and auxiliaries of the mining and
construction equipment. However, this capability is latent
with reference to the objective of promoting the development
of mining and construction equipment manufacturing industry
and has to be harnessed in order to meet the objective.

The pilot production plant wich the project proposes, would
enable the engineering firms to utilize their existing
capabilities to produce components and sub-assemblies/sub-systems
and other auxiliary equipment or modify the existing products to
match the requirements of the mining and construction machinery
and in the process acquire the engineering capability and place
themselves well on the way to becoming established suppliers.

The pilot plant would put these components together to build
the selected mining and construction equipment as its final
products. This process would progressively establish the
industry, fulfilling the objective.

b) Project Hypothesis

(i)

The activities of the pilot production plant are expected

to include design of the boom and carriage systems for the
ground water investigation, water well drilling, surface and
underground mining; identification of components and sub-
assemblies/sub-systems that could be supplied by the local
engineering firms, interaction with the firms to establish
production of the identified components/systems and manu-
facture and procurement of other parts, and the assembly of
the equipment in the pilot plant.

e../2




(ii)

(iii)
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These activities are expected to lead to certain cperational
results including development of engineering firms producing
components and sub-assemblies/sub-systems for maclinery;
establishment of a system of sub-contracting and supplies,
establishment of the production of a higher end-product
which was earlier not produced (strengthening capabilities,
bringing them out to create new capabilities) which are the
outputs of this project.

The existing engineering firms that have been hitherto
producing various products such as hydraulic contrcl
elements, hydraulic cylinders, hoses, etc., pneumatic
elements and systems, compressors and comdressed air line
systems, electrical items, carriage chasci, structural
elements etc., although possezsing the busic capatilities
and ability to manufacture their own products which are
often acquired from licensors of their respective products,
generally lack the ability to apply the products or come
out with new (but related products) to suit a specific
purpose or equipment. To overcome this constraint it would
require additional inputs in terms of design, adartation,
quality, certain high technologies, possibly additional
production machinery and organizational skills.

The pilot production plant would provide and impart this
additional expertise to the existing engineering firms

and establish and develop the activity, thereby fulfilling
the project objective, by the end of the five year period.




PROJECT OUTPUTS:

The envisaged pilot production plant is expected to produce
certain operational results reflected in the following:

(a) Development of local engineering firms producing and supvlying the
following additional newv products to the pilot plant manufacturing
mining and construction equipment: 1/
(1) Hydraulic system components and control elements:
(ii) Pneumatic system compcnents and control elements:
(iii) Electiical/electronic system comvonents/elements:
(iv) Compressors and comoressed air line components:
(v) Prime movers.

(b) Establishment of pilot production plant manufacturing following

. parts and sub-assemblies and procuring above components and assembling

(together with the imported parts). The selected mining and con-
struction equipment: 1/

(i) Structural sub-assemdblies:
(ii) Auxiliary systems:

(iii) Assembly/production of final end products.

1/ Lists of various ecuipment in Annexes 1, 2 and 3




PROJECT ACTIVITIES

The project and the counterpart staff shall carry out the
following activities:

(a) Activities related to output 'Development of local engineering firms':

(i) Study of equipment employed in the mining and construction sector
and the equioment in largest demand.

(ii) Identification of equipment for local manufacture, parts/components
for supply by local enrineerine firms. varts/comnonents for manufac-
ture by the pilot plant and those for immort.

(iii) Interaction with the local rirms and providing assistance in design
modification/adaptation and manufacturing wocesses,machinery selection
etc., to produce the nev products which would be parts/comvonents
for the final end products of the pilot plant.

(iv) Providing on a continuous basis the above assistance in production
of the new products.

‘>

(b) Activities related to outvut 'Establishment of a pilot production
plant':
(i) Identification of parts/components for production in pilot
plant .

(ii) Identification of plant nd machinery required in the pilot
plant ; procurement and installation.

(iii) Establishing operating shops for sheet metal, welding,
machining, and assembly and testing facilities,

(iv) Establishing a system of sub-contracting parts and assisting
the sub-contractors to establish the products, providing on e
continuous basis technical know-hov in design, manufacture,
quality control, production and testing of the parts/components.

(v) Manufacture of varts/components for the pilot plant and
acceptance of sub-contracted parts, import of other parts/
. components and assembly of the final end-products.
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ANNEX 1

LIST OF EQUIPMENT FOR SURFACE
MINING AND CONSTRUCTION

DRILLING EQUIPMENT

1. Pneumatic Percussive Drilling Equipment.

1.1. Rock drills for hand-held bench drilling

1.2. Benchers, for anchoring to the rock

1.3. Rock drills for mechanized low bench drilling, for
mounting on crawler drills

1.4. Heavy duty Rock drills for high benches.

1.5. Rock drills for overburden drilling.

2. Hydraulic, Percussive Rock Drilling Equipment.
3. Wagon Drills

4. Crawler Drills for Prcumatic Percussive Drilling
5. Crawler Drills for Hydraulic Percussive Drilling
6. Rotary Percussive Drill Rigs, Crawler mounted.

7. Light construction equipment such as hand-held drills,
pneumatic breakers and hydraulic rig-mounted breakers etc.

DRILL STEEL EQUIPMENT

1. Integral drill steel, shanks, extension rods,
adapters, sleeves, couplings, etc.

2. Different types of Bits, including Drag Bits for rotary
cutting and Roller Bits for rotary crushing.

3. Chisels.

AUXILARY EQUIPMENT

1. Compressed air equipment, including compressors, installation
equipment, line equipment, pneumatic components and controls.

2. Hydraulic equipment, including pumps, motors, line equipment,
and hydraulic components and controls.

3. Flushing Equipment.
4. Dust collection Equipment.

5. Diesel power units.




1V. LOADING AND TRANSPORT EQUIPMENT

1. Wheel loaders, crawler loaders
2. Shovel excavators
3. Bucket excavators

4. Trucks.




ANNEX 2

L1ST OF EQUIPMENT FOR UNDERGROUND MINING AND CONSTRUCTION

1. TUNNELLING AND DRIFTING EQUIPMENT

1. Shield-driving equipment
2. Tunnel boring machines
3. Tunnel Drilling equipment
3.1 Hand held rock drills, Pusher leg rock drills.

3.2 Drill rigs, rubber-tyred, track-bound, rail-bound, portal rigs etc.

4. Loading and tarnsport equipment.
i 4.1 Overhead loaders
4.2 Digging arm laoders
4.3 Load-haul- dump equipment
4.4 Mine cars, cherry-picker devices, shuttle train cars with conveyer.

etc.

5. Drill steel equipment.

11. UNDERGROUND MINING EQUIPMENT

1. Drilling equipment (production drilling)

1.1 Hand-held rock drills, pusherleg rock drills, hand-held stoper
drills, etc.

1.2 Mechanized drifting equipment
. 1.3 Mechanized crawler drills

1.4 Mechanized light wagon drills

1.5 Bar and arm rigs

1.6 Mechanized ring drills, fan drill rigs

2. Loading and Transport Equipmént
2.1 Overhead shovel laoders
2.2 Digging arm loaders
2.3 Load-haul-dump equipment
2.4 Bucket loaders

2.5 Transport vehicles, rail car equipment.

3. Drill steel equipment.




ANNEX

L1ST OF EQUIPMENT FOR WATER WELL DRILLING

1. Air-driven, water well drilling rigs.
2. Hydraulic, water well drilling multiple rigs.

3. Hydraulic rotary drill rigs.
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PROJECT PROPOSAL

FOR FINANC1ING FROM THE UNIDF

PROJECT TITLE

COMPREHENSIVF MECHANIZATION OF COAL MINING
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CONVERTIBLE: us $§ 44,400

OVERHEADS: us $ 5,800




(ii)

DETA1LS OF BUIGET

a) Study tour for 5 officials over 4 weeks:

Uus s
Travel 15,000
Perdiem 30 days
a Us §$ 70 10,500
. Sub total 25,500

b) Fellowship for 3 of the above officials, 3 months:

us §
' Travel (included above) -
Perdiem 90 days
a s $ 70 18,900
Sub total 18,900
TOTAL COST 44,400
OVERHEADS 5,800

TOTAL BUDGET INCLUDING OVERHEADS:
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PART B - NARRATIVE

1. DEVELOPMENT OBJECTIVES

The development objectives are to increase the producti-
vity of the coal mines up to 2.5 to 3 times the existing le-
vels, and to introduce comprehensive mechanization in coal

mining.

2. PROJECT OBJECTIVES

To identify the optimum mechanization system for coal mi-
ning in conditions of soft and thick layers and complex geolo-

gical features.

To study and analyze the existing mining equipment and me-
chanization systems in operation in similar conditions in other
countries and arrive at an optimum system of mechanization for

local coal mining.

3. BACKGROUND AND JUSTIFICATION

a) Development Hypothesis

(i) The coal mine is a complex of access shafts and
drifts leading to a network of underground roadways that ser-
vice the coal faces where the actual mining is performed. The
construction and layout differ greatly depending on the geolo-
gical conditions, including seam thickness, depth and the geo-

logical features.

The equipment in both development and production ope-
rations for drilling, loading and transportation covers a large
variety in each type, from machinery as used in conventional to
modern methods and within each method a wide range of size and
cpacity. As the equipment forms an integrated system, the
constfituent machinery ought to be mutually compatible for opti-

mum efficiency. (Please see Appendix for details of equipment).




(ii) Apart from the above, the seam thickness and

depth determine the basic method of mining which in turn

definesthe extraction machinery.

In addition to the seam thickness and depth, the rock
conditions and geological features have a bearing on the lay-
out and construction of the shafts and drifts and the network

of roadways, influencing the driving equipment.

(iii) Over the decades, efficient systems have been de-
veloped in various parts of the world, with complete merhaniza-
tion of the mining operations, some of them representing the
most highly productive coal extraction systems in the world.
For example, the longwall mining in Europe has been developed
to a very high degree of mechanization and levels of producti-

vity.

The equipment involves large capital outlays and
therefore, particular care should be exercised in the selection
of equipment for mechanization and modernization to increase

the productivity.

(iv) The comprehensive mechanizaticn of coal mining in
conditions of soft and thick layers and complex geological fea-
tures as envisaged by the Government, would require careful
consideration and analysis of the existing extraction systems
for effective decision making. The study tour as proposed in
the project would expose the technical experts to an overview
of the existing mechanization and their productivity levels,
thereby providing the inputs necessary for appropriate decision
making and identification of the comprehensjive mechanization

that is required to realize the productivity goals.

b) Project Hypothesis

(i) The identification of the comprehensive mechaniza-
tion of coal mining,in the conditions of soft and thick layers
and complex geological features,to increase the productivity

by 2.5 to 3 times in mines where such mechanization is not




14
existing, would need detailed study of the existing extraction
systems and their productivity, in similar deposits and compa-
rable geological features and the study of mechanization sys-

tems design and equipment selection.

(ii) The visits to the nines erploying similar methods
and study of their operations in the convertioral and continuous
mining systems, the equipment and machinery used, the producti-
vity levels etc; and the fellowships in a mechanization centre
and the accompanying study of the extraction systems, mechani-
zation systems design and equipment selection; which are the
expected outputs of this project, would enable the technical
experts to gain first hand information on the existing systems
enabling them to identify the optimum comprehensive mechaniza-

tion, thereby fulfilling the project objectives.

(iii) It is proposed for reasons of similarity of deposit
features, to visit the coal mines in the south of Poland and
to carry out the fellowship in the mechanization centre in

Poland.

4. PROJECT OUT?UTS

(i) Study tour for two senior officials and three technical
officials/experts covering visits to 2 to 3 coal mines over

a period of 3 weeks and to a mechanization centre over 1 week.

{(i.) Fellowships for three technical officials/experts at

the mectanization centre,in the extraction and mechanization
systems-design department,for a period of 3 months with appro-

priate visits to mines and original equipment manufacturers.

5. PROJECT ACTIVITIES

a) Ac:civities related to the study tour:

(i) Visit to one fully mechanized coal mine,extracuing

coal from soft and thick layers, including study of the opera-




tions, equipment involved, systems employed and productivity.

(ii) Visit to one fully mechanized coal mine in con-
ditions of complex geologicil features and study the mine
layout, equipment involved both in development and production,

systems etc.

b) Activities related to the fellowships

(i) Fellowship at a mechanization centre with study and

discussions, emphasising on:

- coal mine mechanization
' - mine development and production methods, systems design,
productivit
- drilling, loading and transport equipment, selection
of equipment for optimum efficiency

- utilization of equipment, economics.

(ii) Visits to coal mines,utilizing mechanized equipment,

to study the operations in relation to the above topics.

(iii) Visits to original equipment manufacturers to
study the equipment in relation to the tcpics of the fellowship

study.




6. PROJECT INPUTS

UNIDO INPUTS Total

(i) BL 31-00 Fellowships, 9 m/m

(ii) BL 32-00 Study Tours, 5 m/m

Study Tour travel

(iii) BL 99-99 Project total

(iv) Overhead charges at 13 %

(v) Total allocation

7. EVALUATION

The evaluation shall be based o1

programme content of the study tours undertaken and fellowships

executed.

8. FOLLOW-UP

us $ 50,290

18,900

10,500

15,000

44,400

5,800

50,200

he substantive

Follow-up action foreseen is that of a large scale project

of coal mine mechanization.
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Cid APPENDIX

COAL MINING EQUIPMENT

The modern coal mine is a large complex consisting of a
carefully planned system of shafts and drifts that provides
access to an extensive network of underground roadways wvhich
in turn services the coal faces where the coal is actually
mined. The construction and layout of these elements differ
greatly from mine to mine depending upon the geological con-
ditions, namely the rock strength, thickness and depth of
seams, gradients, faults etc. The methods of mining and the

size (capacity) of the mines also differ.

Both the development of the mines and the production of
coal involve a large variety of equipment for drilling, loading
and transportation. The equipment in use for these operations,
covers wide ranges of machinery ia each type. The equipment
for shaft sinking and drift driving ranges from the machinery
used with drill/blas*/load methods to the drill booms, heavy-
duty track-mounted boom road headers together w+ith the high
powered dirt loading, high capacity bucket hoists, bucket loa-
ders and continuous mobile chain or mono-rail belt conveyors
etc for loading anatransportation. Similarly,for underground
roadway driving the equipment ranges from the machinery as
used in drill/blast/load methods to road header methods or to

" full face tunnel borers. Within the conventional method the
equipment varies from simpler and smaller machines to complex,
large capacity and fast machines. The equipment for coa!l
mining as used in the two basic methods of 'longwall mining'
used for thin, bedded deposits of uniform thickness in deep
and mulitiple seams, the coal being extracted from a long
straight, working face, largely praticed in Europe; and the
'room-and-pillar mining' adopted in thicker flat sc¢ams and
shallower depths with generally low fault intensity, the coal
being extracted leaving sections of coal as pillars to provide
the roof support, mostly practiced in the USA, Canada, South

Africa, and Australia, involves special machines ranging from




»
different forms of coal cutting ploughs to a wide ranging series

of drum shearers, hydraulically operated supports and armoured
flexible chain conveyors in the former method (longwall); and
separate mobile coal cutters and loacing and hvaling machines

or integrated cutting and loading machines and transport equipment

in the latter method (room-and-pillar).

The equipment for drilling, loading and transportation
cu,ht tuo be compatible parts of an integrated system, as such,

selection should be made for combined optimum efficiency.
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DEVEILATTNT NRTECTIVE

i} Tc initiate the develorment of rlass workinr incustrr.

ii) Tc develor manufacturinr canehility tn nroduce simnle rlass oroducts.
DROTECT ORIECTIVES

i} ™o mssist the rlass workins industrv to nroduce simmle rlass orocucts
or industrial labhoratories end educational nurmoses.

'y

8
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To establish a "Productian Demonstraticr Unit"” for the manufacture

of simrle rod and tube nroducts inclu?inr thermometers.

a) Develonment Hvnothesis:

Nue to limited manufacturine activitvy in the rlass working industrv
and also due to the inadenuate aualitvy of the local rlass vroducts, the
bulk of the rlass nroducts renuired by the industrial laboratories and
educational instituticns is irmorted. Some of these vnroducts ave
relativelvy simrle and can be manufactured in small low-investment
facilities with simnle eauinment and tools. emnlovine labour intensive

methods that require certain besic mininum skills.

Strenrthenings manufacturine canabilitv in the area of glass
workinr for simnle nroducts, usinF glass rod and tuhe stock and
imnrovineg the aualitv of the products would enable the existing
enterrrises en~ared in manufacture of similar nroducts to acauire
the additional skills, the manufac turins techninues for onuality products.

therebv initiatinr the develooment of the local rlass industryv.

b} Profect Fyrothesis:
The nroduction of glass nroducts, such as thermometers, other
tube products and rod oroducts, renuired in the industrial laboratories
and educational insitituteions, involve relatively simnle manufacturing
nrocesses, simnle eauirment and tools. However, certain specific skills
and manufacturing knowhow is involved in the nroduction of the glass

art.cles and to achieve the nualitvy as reouired by the ahove users.




The hands-on-J3ob nroduction demonstration unit as pronosed in

the nrolect woulé identifv these reauirements in the local industry

ard demonstrate the manufacturinr processes with the necessary

anuelity control ané nrovide the technical know-how to the manufacturinr
enternrises to enable them to rroduce the reauired nroducts at the

uslity needed. thereby contributins to the develoopment objiective.

L. PROTFOT OIFTDUTS
™e vnroduction demonstration unit at the end of the two yvear veriod
shel? consist of the followine in full cerecity oneration, for ten

technicians to be enrereé in hanis-on-job activity.

A. Facilities:

Vorkshor for glass workineg deronstration with the following sections:

—

Yorkshor section for tube and roc¢ vrocducts (for S technicians at
a time):

'8

Tube products:
H - products made by simnle forminr;

- products made by sirmle forrmins and with graduations, éivision
and other markinrs:

- vroducts with different closins elements, cocks, etc.

Ro¢ rroducts:
- stirrer rods
. - stonners

- cocks. etc.
i?} Vorkshon section “or thermormeters (for S technicians at a tire):

Thermometers:
- enrraved ster thermometinrs:

- bulk thermometer

T™he enuinment reocuired for the workshon is shown in Annex I, and the

utilities renuirements in Annes 1I.

B. Programme content:

The demonstration unit shall have the following prorrammes:

i) Prorramme for the demonstration of basic manufacturine nrocesses.
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Yrorramme for the dermonstration ¢ thermometer nanufacture.

re
e

Prorrarme for the instruction in manufacturinr nrocesses.
production methods. nualitvy control, etc.

bt
")
4]
T

PRATECT ACTIVITES

™e nrofect and the countermnart staff shall carrv out the followinr

activities:

a) Activities relat'ne to "Workshov secticn for tube and rod vrroducts’:

! Identification of plant and rachinerv for the section of
workshop. nrocurement actior.

-y

sde
vy
—

Nesien of workshor facilities. censiruction, installestion of
eauinrent, etc.

bety
8
o
S

Conductins the prorramme for the demonstration of manufacturinr
processes. emnhasising on:

- cuttinr. on machines with diamoné tinped discs, drawinr and
rinrinF above flare,

- heatinrs, blow torch heatinr,

- hot nreforminr,

- spiral forming,

- thinning,

- upnsettinr,

- bul® blowins.

- cone and bowl forminr.

- flanreinr.

- fleshring off,

~ drawvinr of tin,

- sizinpg,

- ninninr off.

- sealins off . etc.

- assembling and soldering,
- annaaling.

- pgrinding.

b) Activities related to "Workshon section for thermometer manufacture':

i} Identification of eauinment, disign and construction of facilities
and installation as in a).




ii) Conductine the nrorramme for the demonstration of therrormeter
rmanufacture.

The different related nroducts viz the alcohol thermometers. mercury
filled thermometers, other therroneters for various uses. hygrometers for
nilk cCensity, etc. all can be prouned into the two grouns: ensraved

ster thermometers ard bulb thermometers /as mentioned in b ii)/ based

on the processins operations used in the production.

-~ the manufacturing of different elements:
- asserklv:

- final control.




TorTpaenT 1LIST POR GLASS WORKGRENP

A) EQUIDMIRT FOP TUBE AND ROD PPODUCTS SECTION:

N

10.

N oW
.

O o =~ O

Iter

. Blow torches

CuttinF machine with stanad

Grindinr machines with rinse tank
Grindinr machine with vertical snindle
Various tcols. instruments:

5. 1. carbon plates with handles

5. 2. carbon cones for cock casing
5. 3. flanring tools

5. L. creasinr tools

5. 5. tunrstun needles with handles
5. £. case making tools, manual

5. 7. vlur tools, with carboq insert
5. &. olur tools, table model

0, solid and blowin plur tools

N
.

5.10. s»iral bendine tools

5.11. code casine tools

5.12. cock olus tools

5.13. cock vlur, head forming tools
5.1k, rrindins cones

5.1%. ~rindinr nlates

5,1¢. sleeves with rubber nlurs

5.17. chucks. collets, etc.

5.18. forceps tongs

5.10, calirers, measuring tanes. etc.

5.2N. stress tester

. Work benches, chairs

Tube sacks, tool cabinets, storage sacks, etc.
Mounted oxygen, gas supply units
Cormressed air supply unit

Pipe fittinpgs, etc.

Quanti -

set
set
1.1

set
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FAIDNTT POR THERMOMFTER SHEOP:

Table blew torches for thermometer
Precision praduation machine

Standaré scales

Cuttine machin: for glass with cutting discs
Thermostet, thermometers

fMlass cyvlinder with vacuum purmp

Enclosures with hood (for flourine, mercury )
Bunsen burners for LPG

Various tools, instruments:

n.1. tweezers strairht. formed

0.2. hani rless cutters

a,>, dividing needles

Work benches. tables. rocks, cabinets, etc.

set

N O e

set

set

sets
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1.

DEVELOPMENT OBJECTIVES

(i) To initiate the develomment of building construction equivment
industry.

(ii) To develop maaufacturing capability in the metalworking
industry to produce simple building construction machinery.

2. PROJECT OBJECTIVES

(i) To enable the metalworking industry to acquire the necessary
production capability and diversify into building construction
machinery.

(ii) To establish the pilot vroduction of wheel barrows in an existing
engineering firm as an additional product (in its product-mix).

3. BACKGROUND ARD JUSTIFICATION

(a) Development Hypothesis

The demand for the building construction ecuioment is con-
siderable and is on the increase., Some of the relatively simpler
equinment could be produced by the local metalworkine and
machinery industry. However, the industry is unable to do so due
to lack of the product and production know-how, Though some of
the engineering firms are quite well eouibned with the necessary
plant and machinery and the basic engineering infrastructure is
available, the lack of the above know-how is inhibiting their
vroduction capability and tliey are not able to diversify even
in the face of a decline in derand for the’r traditional products.
While the machinery might not lend itself rs an independent product
(product line) with economy of scale, unless the demand warrants
it, it might well serve as an additional product to increase the
capacity utilization.

Establishing the pilot production of simnle equirment items,
such as wheel barrows in an engineering firm, in addition to its
existing product mix, would imvart the reaquisite know-how and
lead to the development of the manufacturing capability in the
metalworking industry to produce simple building construction
machinery and thereby initiating the develovment of that industry
thus fulfilling the development ohjective.

(v) Project Hypothesis

The nanufacturing capability to produce the simnle duilding
construct’'on equimment would involve the product know-how, the
process krow-howv including the apnropriate manufacturing processes
and the machinery to be usei, etc. The nilot menufacture of the
vheel barrows in an engineering firm engaged in similar manufac-
turing operations and posessing basic plant and machinery, would
demonstrate to the industry the possibilities to undertake
similar products, wvhich operational result is the expectad outnut
of the pilot manufacture, leading to the acquisition of the pro-
duction capability to diversify into building construction
equ-.ment, thus meeting the profect objective.




PROJECT OUTPUTS

The envisaged pilot production of wheel barrows is exnected

to produce the following operational results reflected in the
outcome of the sub-items given below.

(a)

Establishment of pilot production and uograding manufacturing

capability of the engineering firm to produce wheel barrows,

(
(

e
S

[RNVN

(v)

Design of the wheel barrow version required:

Engineering methods inlcuding overation layouts: machine
toils, Jigs, fixtures and tools selection, etc.;
Manufacturing processes covering, sheet metal working
including shearing, bending, rimming, welding, etc.; and
other machining processes:

Production organization, flow of materials, layout, etc,

Develooment of local engineerimg firms producing and

supplying the following items to the above firm manufacturing
wheel barrows,

(i)
(ii)

Rubber tvres or tube tyres (if used);
Standard parts and supply of other bought out items such
as screws, nuts, washers, £plit vins, etc.

PROJECT ACTIVITIES

The oroject and the counterpart staff shall carry out the

following activities:

(a)

(vi)

(v)

Activities related to the output: 'Establishment of Pilot
Production'

Design/design adaptation of wheel barrows, different sizes, etc:
detailed design and drafting:

Preparation or overation layouts selection of machine tools,

Jig and fixtures and cutting tools;

Selection of components for pilot vproduction in the vplant:
identification of parts for sub-contracting:

Identification of machine tools and other factory equipment
additionally required, procurement and installation (Annex 1 -
indicative list of equipment);

Establishment of the production of parts in the plant, esta-
blishment of production of parts in the sub-contractors' firms,
acceptance test, etc;

Rationalize the shop layout and material flow, etc; organization
of the shops, tool cribs, etc;

Activities related to output ‘Development of local engineering
firms'

Identification of local engineering firms as sub-contractors:
Identification of additional machinery and other facilities
required by the firms;

Establishment of production of parts in the firms;

Establish a system of sub-contracting, acceptance testing,
Juality contrnl, etc.



ANNEX 1

INDICATIVE LIST OF EOUIPMENT REMIIRED FOR THE

PRODUCTION OF WHEEL BARROWS

Equipment for production of 60,000 wheel barrovws ver annum on a
2 shift basis with 50 workers.

Item Quantity :

|

. 1. Table shears, sheet 6.3 mm, 2000 mm width 1 |

2. Hand shears, length of cut 300 mm 1 ‘
3. Circular saw, dia 360 mm 1
L. Eccentric press, 1 ton capacity 1

q 5. Eccentric press, 3 ton capacity 1 |
6. Crimping machine, overhang 400 mm 1

7. Pipe bending machine, dia of pive 50 mm,

wall thickness of pive 3,5 mm 1

8. Pillar drill, dia 20 mm 1

. 9. Bench drill, dia 20 mm 1
10. Spot welder, foot control 1

11. Rotary welders 2

12, Hand screw oress 1 ton, for assy 1l

13, Hyadraonlic press 1 ton, for assy 1

1Lk, Pedestal grinder 1

15, Painting booth, water screen, soray guns, etc. 1
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1.

2.

3.
(a)

(v)

DEVELOPMENT OBJECTIVES

To initiate the develovment of building construction
eguioment industry.

To develop manufacturing cavability in the metalwork:ing
industry to produce simple building construction machinery.

PROJECT OBJECTIVES

To enable the metalworking industry to acquire the necessary
production cavability and diversify into building construction
machinery.

To establish the pilot production of concrete mixers in an
existing engineering firm as an additional product (in its
product-mix).

BACKGROUND AND JUSTIFICATYON

Development Hypothesis

The demand for the building construction equipment is
considerable and is on the increase. Some of the relatively
simpler equinment could be produced by the local metalworking
and machinery industry. However, the industry is unable to
do so due to a lack of the product and oroduction know-how,
Though some of the engineering firms are quite well eguipped
with the necessary plant and machinery and the basic engi-
neering infrastructure is available, the lack of the above
know-how is inhibiting their production carability and thev are
not able to diversify even in the face of a decline in demand
for their traditional oroducts. While the machinery might not
lend itself as an indevendent oroduct (product line) with
economy of scale, unless the demand warrants it, it might
vell serve as an additional product to increase the cavacity
utilization.

Establishing the pilot production of simnle machinery
such as concrete mixers in an engineering firm, in addition
to its existing product mix, would imvart the requisite know-
howv and lead to the development of the manufacturing capability
in the metalworking industry to produca2 simnle building constructicn
machinery and thereby initiating the develomment of that
industry thus fulfilling the develomment objective.

Project Hypothesis

The manufacturing capability to produce the simple
building construction machinery would involve the oroduct
know-how, the process know-hov including the anpropriate manu-
facturing processes and the machinery to be used, etc. The
pilot manufacture of the concrete mixers in an engineering
firm engaged in similar manufacturing operations and posessing
basic plant and machinery, would demonstrate to the industry



the possibilities to undertake similar vroducts, which
operational result is the expected outvut of the pilot manu-
facture, leading to the acquisition of the nroduction capa-
bility to diversifv into building construction machinery,
thus meeting the project objective.

k. PROJECT OUTPUTS

The envisaged pilot production of concrete mixers is
expected to produce the following overational results re-
flected in the outcome of the sub-items given below.

(a) Establishment of nilot production and upgrading manufacturing
capability of the engineering firm to produce concrete mixers.

(i) Design of low capacityv grivity mixers.

(ii Engineering methods including orneration layouts: machine tools,
Jigs, fixtures and tools selection., etec.

(iii) wanufacturing processes covering, sheet metal working
including shearing, bending, rimming, wveldine, etc:
vorm and worm gear cutting: other machining nrocesses
including boring, grinding, etc.

(iv) Production organization, flow of materials, layout, etc.

(b) Develomment of iocal engineering firms producing and supvlying
the following items to the above firm manufacturing concrete

mixers,
(i) Castings for gears, precision cast gears, etc.
(ii) Electrical motors, control elements, etc.

(iii) Standard parts and supvly of other bousht out items
including wheel tyres.

5. PROJECT ACTIVITIES

The project and the counterpart staff shall carry out
the following activities.

(a) Activities related to the output 'Establishment of Pilot

Production’

(i) Design/design adantation of concrete mixers, different sizes,
etc.: detailed design and drafting (Annex 1: typical
snecifications),

(ii) Prenaration of operation layouts selection of machine

tools, Jig and fixtures and cutting tools,

(iii) Selection of components for pilot production in the
plant; identification of parts for sub-contracting.




(v)

(vi)

Tdentification of machine tools and other factory
equinment additionally required, procurement and in-
stallation (Annex 2: indicative list of equipment).

Establishment of the nroduction of verts in the vlant,
establishment of production of parts in the sub-con-
tractors' firms, acceotance test etc.

Rationalize the shov layout and material flow, etc:
organization of the shoos, tool cribs, etc (Typical
layout: Annex k).

(b) Activities related to output ’'Develomment of local engineering

(iii)

(iv)

firms'

Identification of local engineering firms as sub-con-
tractors.

Identification of additional machinery and other facilities
required by the fimms.

Establishment of production of parts in the firms.

Establish a system of sub-contracting, acceotance testing,
quality control, etc.




TYPICAL SPECIFICATION OF A LOW CAPACITY

ANNEX 1

CONCRETE MIXER

Low canacgty, mobile, gravity, concrete
of 125 dm~ capacity. ’

and mortar mixer

(i) Effective volume of drums 215 dm3
(ii) Mixture capacity, n> per hour
no. of overators concrete
2 2.85
1l 2.14
(iii) Mixing cvcle, second:
no. of operators concrete
2 120 sec.
1 160 sec.
(iv) Drum rotation; ........ 25 r.o.m,
(v) POWET .vevevnnnenennns 1.1 KW

mortar

1.711
1.2

mortar

200 sec.
2L0 sec.
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INDICATIVE LIST OF EQUIPMENT REQUIRED FOR THE PRODUCTION

OF CONCRETE MIXERS

(in the r.ant for pilot production
Indicative list of plant and machinery and factory equinment reouired
for a production of 200N mixers per anmum.

Item Cuantity

1. Material Preparation

1.1. Circular saw, dia 810 mm 1
1.2. Table shears, sheet £.3 mm, 3200 mm width 1
1.3. Circular shears, sheet 6.3 mm 1
1.k, Shearing machine 1
2. Press shop
2.1. Eccentric press 2.500 KN 1l
2.2. Eccentric press 1,600 KN 1
2.3. Press brake, sheet 6.3 mm, 2000 mm width 1
2.4, Roll-bending machine, sheet 12 mm, 2000 mm width 1
2.5. Sheet rimming machine, sheet 2.5 mm 1
2.6. Hydraulic ram for assembly, LON mm 1
3. Welding shop
3.1. Complete sets for welding in co,, 2
3.2. Silicon rectifier welder
k. Machine shon
L.1. Horizontal knee-type milling machine,

table 320 x 1250 mm l
L.?2, Centre lathe, dia overbed 380 mm,

centre dist. 750 mm 1

h.3. Centre lathe, dia overbed 500 mm,
centre dist, 1000 mm

L. 4, Pillar drill, die 32 mm
4.5, Radial drill, dia SO mm

L.6. Horizontal boring machine, spindle dia 63 mm,
table 800 x 800 mm

Lk.7. Slotting machine, stroke 200 mm
L.,8, Gear hobbing machine, module 7



<
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Svecial machine for machining worm teeth 1l

L.10. Cylindrical grinding machine dia 160 mm

250 mm length

k. 11. Pedestal grinders, vheel dia 200 mm 2
S. Tool grinding
5.1. Universal tool grinding machine, dia max. 280 mm,

vheel dia 175 mm 1
5.2. Grinding machine for sawv cutters
5.3. Two-wheel bench grinders, wheel dia 150 mm 1
6. Factory equipment
6.1. Overhead crane S t 1
6.2. Comvoressor
6.3. Welding tables with exhaust, assembly tables,

6.k,

fitters tables, etc.

Painting shop/booth with water curtain,
spray sets, etc.



ANNEX 3

FLOOR SPACE AND UTILITIES FOR THE PRODUCTION OF CONCRETE

MIXERS

Production shop floor area
Utilities
2.1. Electric energy

2.2, Compressed air, o.7

1,700 m

300 KW
T0 m3/hr
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LEGEND TO LAYOUT

Store of raw material
Material vrevaration
Press shop

Welding shop

Machine shop

Painting shop
Assembly and despatch
Intermediate storage
Tocl ecribd

Tool grinding shoo
Maintenance and grinding of press tool
Switeh board

Finished product store
Social provision

Plant offices

ANNEX L
sheet 2/2
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DEVELOPMENT OBJECTIVES

(i) To initiate the development of building construction
equipment industry.

(ii) To develop manufacturing capability in the metalworking
industry to produce simple building construction machinery.

PROJECT OBJECTIVES

(i) To enable the metalworking industry to acaquire the necessary
production capability and diversify into building construction
machinery.

(ii) To establish the pilot production of building cranes in an
existing engineering firm as an additional product (in its
product-mix).

BACKGROUND AND JUSTIFICATION

(a) Development Hvvothesis

The demand for the building construction equivment is consi_-
derable and is on the increase, Some of the relatively simvle
equipment could be produced by the local metalworking and machinery
industry. However, the industry is unable to do so due to a lack
of the product and production know-how. Though some of the
engineering firms are quite well equipped with the neregsary plant
and machinery and the basic engineering infrastructw » is available,
the lack of the above know-how is inhibiting their production
capability and thev are not able to diversify even in the face of ¢
decline in demand for their traditional products. While the machinery
might not lend itself as an independent product (product line) with
aconory of scale, unless the demand warrants it, it might well serve
as an additional product to increase the capacity utilization.

Establishing the pilot production c¢f simple machinery such as
low cepacity building cranes in an engineering firm, in addition to
its existing product mix, would impart the requisite know-how and
lead to the develomment of the manufacturing canability in the
metalworking industry to produce simnle building construction
machinery and thereby initiating the Aevelopmentoi that industry
thug fulfilling the development obJective,

(v) Project Hyvothesis

The manufacturing capebility to produce the simple building
construction machinery would invoive the product know-how, the
process know-how including the aporopriate manufacturing processes
and the machinery to be used, etc. The pilot manufacture of the
building cranes in an engineering firm engaged in similar manufac.
turing overations and posessing basic plant and machinery, would
demonstrate to the industry theprossibilities to undertake similar
products, which operational result is the expected output of ‘he
pilot manufacture, leading to the acquisition of the productio.
capability to diversify into building construction machinery,
thus meeting the project objective. (Jidb cranes which are similar
in construction are also suggested for manufacture. These are
used in workshops for handling heavy components).




PROJECT OUTPUTS

The envisaged pilot production of jidb cranes and building
cranes (lov capacity) is expected to produce the following
operational results reflected in the outcome of the sub-items
given below.

(a) Establishment of pilot vroduction and uvgrading manufacturing
capability of the engineering firm to produce jib and building
cranes (low capacity).

(i) Design of low capacity building cranes, jib cranes:

(ii) Engineering methods including overation layouts:; machine
tools, jigs, fixtures and toolis selection, etc.:

(iii) Manufacturing processes covering, sheet metalworking,
velding, etc.: gear cutting: other machining processes:

(iv) Production organization, flow of materials, layout, etc.

(b) Development of local engineering firms producing and suoplying
the following items to the above firms manufacturing cranes.

(i) Gear, transmissions:

(ii) Electrical motors, control elements, etc:

(iii) Hoists:

(iv) Standard parts and supply of other bought out items.

PROJECT ACTIVITIES

The project and the counterpart staff shall carry out the
following activities:

(a) Activities related to the output 'Establishment of Pilot
Production’

(i) Design/design adaptation of concrete mixers, different sizes,
etc: detailed design and drafting (Annex 1, typical specifications):

(ii) Preparation of operation layouts selection of machine tools,
jigs and fixtures and cutting tools:

(iii) Selection of components for pilot production in the plant:
identification of parts for sub-contracting;

(iv) Identification of machine tools and other factory equipment
additionally required, procurement and installation
(Annex 2, indicative 1list of equipment);

(v) Establishmzeat of the production of parts in the plant, establish-
ment of prroduction of varts in the sub-contractors firms,
acceptance test, ete;

(vi) Rationalize the shop layout and material flow, etc; organi-
zation of the shops, tool eribs, etc; (typical layout, Annex 3);




(b) Activities related to output ‘'Development of local
engineering firms'

(i) Identification of local engineering firms as sub-contractors:

(iji) Tdentification of additional machinery and other facilities
required by the firms:

(iii) Establishment of production of parts in the firms:

(iv) Establish a system of sub-contracting, acceptance testing,
quality control, etc.

-~
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Typical Specifications of Jib and Building Cranes

Jidb Crane

Hoisting cavacity (max.) 10 KY
Jib length Im
Slewing angle 100°
Flectric or hand-driven hoist

Building Crane

Hoisting capcity (max.) 6 KN
Lifting height 10m
Radius of crane's Jid 6m
Electris motor 1.5 KW

Sleving angle 360
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Indicative List of Equipment for Production of Buildine
Cranes and Jib Cranes

Production of the following on & one shift basis with a total
direct (productive) work force of 25

1. Hand bracket Jib cranes 500
2. Electric-driven jib cranes 500
3. Low capacity building cranes 200
item quantity

1. Machine Shop

1.1. Hacksaw dia 120 mm 1
stroke 1k0 mm

1.2. Centre lathe, spindle bore 56 mm, 1
svingover slide 300 mm, centre dist. 2000 mm

1.3. Knee type universal milline machine table 1
300 x 1200 mm

1.k, Radial drilling machine, dia 40 mm, 1

arm 1.25m
1.5. Bench drill, dia 16 mm
1.6. Pedastal grinder, wheel dia 100 mm

1.7. Guillotine shear, thickness 8 mm
length 2.5 m, travel 100 mm

2. Welding Shop

2.1. Rectifier welding set, 315 A 2
2.2. Semi-automatic welding machine, 50-315 A

w

3. Tool Grinding

3.1. Universal tool and cutter grinder
3.2. Bench grinder, wheel dia 200 mm

L., Pactory Equipment

4,1, Welding benches, fitters and assembly benches
wvith vices, etc;

k,2. Overhead electric crane, jid cranes;

h.3. Pork lift truck, pallets, etc:

b4, Compressor, compressed air line equipment;
4.5, Spray painting guns, enclosures, etc:




UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP)

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNTIDO)

PROJECT PROPOSAL

FOR THE

DEVELOPMENT OF FABRICATED METAL PRODUCTS INDUSTRY

PROJECT TITLE

PRODUCTION OF SIMPLE STEEL STRUCTURALS FOR BUILDING

CONSTRUCTION - PILOT PLANT

NOTE: ‘'Steel structurals' cover those made of steel sections: grills,
gates, fencing, ete,

PROPOSAL NO: 12

APRIL 1985




1. DEVELOPMENT OBJECTIVES

(i) To initiate the develomment of fabricated metal products
industry.

(ii) To develop metalworking industry to cater to the needs of
building construction.

(iii) To establish organized manufacturing in the unorganized and
artisanal sector.

2. PROJECT OBJECTIVES

(i) To establish a pilot production plant to manufacture simple
steel structurals such as grills, gates, fencing elements, etc,
used in the building construction.

(ii) To deveiop capability in the areas of basic manufacturine
processes and fabricating techniques.

{iii) To introduce simple procedures and production methods: by the
end of a two year veriod.

3. BACKGROUND ARD JUSTIFICATION

(a) Development Hypothesis:

(i) The existing fabricated metal products industry, that is mostly
in the unorganized and artisanal sector, is unable to adequately meet
the demand of simple steel structurals, required in the growing
building construction, due to lack of basic metal fadbrication
know-hov, engineering and production methods and queality consciousness.

(ii) The envisaged pilct production plant ig expected to provide the basic
know-hov in manufac:-ring processes, as required in the fabrication
of the structural elementtc required for building comstruction, the
use of simple equipment, engineering techniques and would introduce
gimple production methods and procedures. The metalworking skills
learnt, the equipment acquired and together with the procedures
introduced, would impart the metal fabrication capability and would
be instrumental in initiating the develomment of fabricated metal
products industry, thus contributing to the development objective.

(v) Project Hypothesis:

The activities of the pilot plant are exvected to include metal-
wvorking operations such as machine cutting, hand forging, machining,
welding, finishing and assembly; use of machinery, simple machine
tools and other equipment for metal fabrication and employment of
engineering techniques and production methods.

The above activities are expected to lead to certain operational results
inecluding duilding up of cadres with metal fabrication orocess and
production know-how, acquisition of certain equipment and machinery

and the methods; and the formation of an organized manufacturing,

vhich are all the outputs of the project.




These outputs together contribute to the development of the metal
fabrication cepadbility by the end of a two year veriod, thus

fulfilling the nroject odjective,

PROJECT OUTPUTS

The envisaged pilot plant, at the end of the two year veriod is
expected to produce the following onerational results reflected
in the items mentioned below.

(a) Acquisition of metal fabrication know-how, reflected in
the production of grills, gates, fencings, etc, by the pilot
vlant by the end of a two year period.

(b) Acquisition of the equipment and methods in the vilot plant
reflected in the realization of the full cavacity production of the
fabricated metal products of accentable quality.

PROJECT ACTIVITIES

The project staff and the counterpart staff ghall carry out the
following activities:

(a) Activities related to outnut 'Acquisition of metal fabrication
know-how'

Establishment of the fabrication operations and processes, viz,
cutting, hand forging, machining, welding, finishing and
asgembly, etc, as required in the production of grills, gates
and fencing elements (list of typical products: Ammex 1,

list of operations: Annex 2),

(b) Activities related to outnut 'Acquisition of equioment and
methods'

(i) Identification, procurement and installation of the ecuioment:
instruction to operators, utilization of machinery (indicative list
of equipment: Annex 3).

(ii) Intrnduction of engineering techniques and vroduction methods
and establishment of organized productinn of the fabricated
metal products




-k ANNEX 1

LIST OF TYPICAL PRODUCTS: FABRICATED STRUCTURAL PRODUCTS

FOR BUILDING CONSTRUCTION

1. Balcony and vindow grills up to 3 mx 3 m
2. Gates, turngates, frames,k etc, up to 3 mx 3 m
3. Fencing elements, fence frames, etc:

L, Cages made of steel wire, steel sections and galvanized
wvire net, etc:

5. Screens for aggregate, for screening building materials,
uo to 2 m x 2 m.




-5 ANNEX 2

LIST OF OPERATIONS/MANUFACL.:uRING PROCESSES FOR FABRICATED

STRUCTURAL PRODUCTS FOR BUILDING CONSTRUCTION

1. Cutting shop
- material preparation, marking-off
-~ cutting-off by machine hack-saw, shears
- cutting sheet, 1-4 mm, hand lever shears

2. Hand forging

- hand smithy
- bending of elemenis, use of templates, brake press

3. Machine shop

- drilling, bench drill, column drill
- drilling, lathe

L, Welding
- electrical welling
-~ spot welding

- gas welding

5. Finishing

- fitting, deburring, etc

- grinding, vortable hand grinder
- derusting, wire brushes

- painting




INDICATIVE LIST OF EQUIPMENT

FABRICATED STRUCTURAL PRODUCTS FOR BUILDIN: CONSTRUCTION

Item Quantity
1. General Purpose shears 5.5 KW 1
2. Machine hack-saw 1.5 KW 1
3. Hand lever shears 1
' L. Hand operated brake press 2 T 1
5, Porge hearth, with blower 1
6. Column drill, dia 32 mm, 2 KW 1
7. Bench drill, dia 15 mm, 0.6 KW 1
8. Bending machine, 3.0 KW 1
9, Spot welding machine, 11.5 KW 1
10. Oxy-acetylene gas welding set 1
11, Pedestal grinder, wheel dia 350 mm, 218 KW 2
12, Centre lathe, max. turn. dia 250 mm,
. max. turn. length 500 mm, 3.0 KW l
13. Flexible shaft grinder, whell dia 30 mm, 0.5 KW 2
1k, Angular portable grinder, disc dia 175 mm, 0.0 KW 2

Above equipment for production of 250 tons of fabricated steel product
per annum, with about 20,.direct workers on single shift basis, over =a
production area of 300 m“, installed equipment power 53 KW.
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DEVELNPMEMNT. OBTECTIVE

i) to initiate the develonment of fabricested metal products industrv:
ii) to develon metal workins industryv »roducing containers and non-pressure

tanks and vessels.

PROJECT ORJECTIVES

i) to establish a pilot production line in an existing enrineering firm.
enrared in general metal febrication, for the manufacture of
containers and non-nressure tanks and vessels;

to develon manufacturins capability in the metal workinr industrv to

e
("N
~—

produce containers ané non-nressure vessels and tanks by the end of a

three year nerioi.

BACYARPOUNN ATD JUSTIFICATINN

&) Develonment Hynothesis

i) The general metal wvorkinr industry in the absence of anyv annreciable
manufacturing activity in the machinery industrv, is mostly dependent
unon the very limited derand for structurels and that for repair
and maintenance services derived from the nrocessing industry and

the lirited comnonent demand from the automobile ancillarv equin-

ment industry. The freauent demand fluctuations particularly from
the nrocessins industry that is constrained to only nrirary
nrocessing, are adverselv effectins the general metal workins

industrv.,

Vo
[
~—

Exnorts beinp one of the nossibilities to expand the finel demand
there seems to be & potential onnortunity to nartlvy orient the reneral
rmetal workinrs industrvy for the manufacture of containers and
non-pressure vessels, which are is beins "vacated” and annears to be

vresentinr a potential for acauirine a comnarative advantare.

.
[V
.

d

The manufacturing onerations reauired for the oroduction of the
containers, non-oressure tanks, vessels, etc. are relatively lahour
intensive. However, certain technicael innuts including product

know-how, process know-how and guality control, handling facilities,

etc. are reauired.




iv) The nilot production line pronosed in the nroject for an existing
enrineerine firm would brine in the above know-how and be
instrumental in buildins up the necessary canpapility initiatinr
the nrocess of develonment in the industry to nromote it towards
anéd exnert oriented industrv thus amelioratins the saidé nroblem

and contributing to the achievement of the develonment objective.

b) Profect Hvnothesis

i} The activities involved in the pilot production of the containers
and non-nressure vessels include oroduct desiem, manufacturing
onerations involving cutting, machinery, weldinf, finishing, assemhly
(end testinr where necessaryv), the use of machinery. oroduction
techniques, methods, ete.

The above activities are exmected to lead to certain operational

"N
™
S

results including buildine up of cadres with know-how in the areas
of desifn. vrocess and production, acauisition of additional nlent
and machinerv required in the nroduction and the methods and
organization, which are all the expected outnuts of the nroject.
iii) These outputs.put together.contribute to the establishment of the
necessarv manufacturiug canability to produce the containers and
non-pressure vessels in the engineering firm by the end of a three

vear period, which meets the project objective.

k. PROJECT OUTPUTS

Tr.e nroposed pilot production line is exnected to produce the following

onerational results reflected in the items nresented below each.

a) Acouisition of fabrication know-how, for the production of
i) simnle containers. transnort containers
ii) non-nressure tanks for storare

iii) non-pressure vessels for storage, transnortation

b) Acquisition of equipment and production methods reflected in the

realization of installed capacity and the quality of the product

that is achieved over a period of three years.

"




- L -

5. PROJECT ACTIVITIES

The vproject and the counterpart staff shall carry out the following

activities:

a) Activities related to output "Acouisition of fabrication know-how”

i) Identification of the products and designing of the prcdu:ts,
detailed desifgn of comvonents, etc.

ii) Establishment of metal fabrication processes anéd onerations, viz
sheetmetal working, machining,welding, finishing. assembly, list nr.
etc. jigs and fixtures, etc.

(1ist of typical products Annex I, list of operation Annex II)

. b) Activities related to output "Acauisition of Equipment ané methods”

i) Identification, vprocurement, installation of additional ecuipment
reauired, instruction to operators, rachine utilization, etc.
(indicative list of eguipment Annex IIT)

ii) Introduction of annronriate handlins techninues, fabrication

technioues, nroduction methcds. etec.



LIST nv TVPICAT, PPANUICTS

1)
2)
3)
L)
5)
€)

Containers, ur to size 6m x 3m x Lm.

Non-pressure tanv¥s, stationarv, for transnortation of fluids.
Non-nressure vessels. storare. for transmortation etc.

Garare doors, un to ém x bm

WYall vnanels. frames, etc.

Service cabins. out door cebins, etc.

Annex I




Annex 11

rIo™ OF MANITACTI®ING QPERATION/PROCTSCFS

1) Cuttinr
- hand cuttinrF
- ras cuttine

- machine cuttirg

2) Preperation
- strairhteninr. bending
- larinr out

- cuttinr

—

3) Mechinery
— drillins, hand. attachatle, etc. i
- threadinr

- millinF

L) Fasteninr

- rivetinr

5) Weldinr
- ras weldinr
- electrical weldinr

snot weldinr

£) Finishinr
- f£illinf, deburring, etc.

- prindinr, porcable grinders

- nainting




Annex II7

INDICATIVE LIST OF FOUIPMENT/CONTAINEPS. NON-PRESSURE VESSFLS. ETC/

1N,

11.

12.

1k,
15.
16.

17.

19,
20,

21.

. Centre lathe, max workpiece dim. dia 500 mm

length 1000 mm, with special accessories

. Universal milling machine, table 257 mm x 870 mm

Surface rrinder, max grind. dim. 670 x 250

Bench érill. dia 10 rmm

. Bearm attachable drills. dia 20 mm
. Radial drill, dia L0 mn
. Cutting-off machine. max dia. 300 mm

. Universal shears for cuttine sections,sheet 13 mn, flats

87 x 22 mm, sounds 38 rm, angles 100 x 12 mm

Profile bending nress, length of edre 2000 mm sheet
thickness 4 rm

fuillotine shears, cutting length 2 S00 mm sheet
thickness 8 mr

Roll bendine machine. max sheet thickness 1.25 mnm,
lenrth of sheet 1 250 m

Bench taoning machine, die 5 mm

. Pipe threading machine, un to dia L”

Pedestal prinder, with dia 307 mn
Portahle hydraulic tube bender, up t~ dia 2"
Veldins rectifier

Weldinrs transformer 10 KVA, 50 A to 300 A

. Snot welder, sheet 3.5 mm

Acetvlene generator, 2 000 lt/hr

Gas cylinders, with carriage

Po rtable forre with fan

Nuantity




Annex ITI (contd.)

??. Work benches. weldins benches, etc.
23. Cormressor unit

2L, Paintins eaquirment

Floor Area: about 500m? production area
Utilities: electric power installed apnrox 140 KW
comnressed air lm3/hr

acetyvlene 1r3/hr

water 2.0m3/day

. Frolovment: about 20 direct production workers
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1. DEVELOPMENT OBJECTIVE

(1) To promote the development of the fabricated metal products |
industry.

(i1) To strengthen the manufacturing capability of the general metal
working industry in the small and mediuva size enterprises

engaged in the component and part manufacture.

2. PROJECT OBJECTIVES

(1) To establish a pilot production line for the manufacture
of the following items in a mediur sized engineering
enterprise engaged in the production of builders hardware.

‘ 1. Door locks
2. Door handles
3. Door hinges

(ii) To strengthen the manufacturing capability in terms of
product know-how, manufacturing processes, production
techniques and methods in the general metal working industry.

(1ii) To enable metal working firms to expand their product
range and diversify into such products as to meet the
demand in the local industry by :he end of a three year
period.

3. BACKGROUND AND JUSTIFICATION

a) Development Hypothesis

(i) The general metal working industry, particularly the small
and medium size firms, engaged in the manufacture of door
fixtures and builders hardware is unable to meet the
competition in the market and as a result is in a state of
depression. This condition is an outcome of several real
situations including, among others, the following:

- The imported products available in the market are of much
higher quality and very competitive in price inspite of

tariff protection;




(11)

(i)

(iv)

- The variety and range of these products as required by
the user sector is wide.

The above situations, however, are based on certain valid

reasons, some of which can be summarised as follows:

~ The door fixtures and other builders hardware manufactured
by the local engineering firms are of low quality;

~ The prices of the locally produced items are higher than
those of the imported onmes.

—~ The range of the local products and the variants available
are limited and do not match the needs.

These evidently are centred around and related to the major

aspects of design, quality and productivity. However, to

consider the engineering problems, they can be enumerated
briefly as given below:

- The engineering firms have limited knowledge of the various
products and variants within their product range and lack
the design and .adaptation capability.

- Lack of adequate process know-how and the ability to
identify the appropriate manufacturing processes and set
the operation lay-outs.

~ Inadequate canability to employ more producfive attachments,
accessories and tooling, including jigs and fixtures as
applicable to their products and adapted to their existing
machinery.

- Lack of certain equipment and simple machinery.

-Inadequate inspection and quality control methods, procedures.

The envisaged pflot production plant/line is expected to

provide the foilowing essential inputs without burdening th.

small and medium size firms with high investment machinery.

~ Product know-how to enable the firm to react to the product
demand and acquire the capability to design and adapt
according to the need and be able to offer wider range of
products.

- Process know-how to impart the ability to design the
manufacturing operations based on the plant and machinery

available to be able to accept new products, diversify

and meet the needs.




- Production know-how to acquire the capability to come
out with innovative more productive attachments, tooling,
etc. In order to be able to produce the products within
acceptable price ranges.

- Quality control to gain the quality consciousness and
introduce and implement the inspection and quality control
methods and procedures.

- Limited additiomal, but essential machinery and equipment.

The above skills generated, equipment acquired and created

together with the methods ingested in the process of the
. establishment of the pilot production would initiate the

development of the fabricated metal products industry thus

contributing to the development objective.

b) Project Hypothesis

(i) The activities of the pilot production plant/line are expected to
include identification of specification of products from
among those in demand that could be produced by the plant;
design of the product including detailed design of components;
identification, modification of manufacturing processes and
operations to suit the existing plant and machiner; design and
manufacture or procurement of production attachments accessories,
’ tooling, etc. for the manufacture of the products and employment
of new machinery production methods and quality control procedures.
(ii) The above activities are expected to lead to certain operational
results including building up of cadres with know-how in
the areas of product design, product adaptation; manufacturing
processes; engineering methods; production techniques; quality
control; generation of new equipment; acquisition of additional
machinery which are all the expected outputs of the project.
(111) These outputs put together contribute to the establishment
of the necessary manufacturing capability to enable the metal
working firms to meet the demand for some of the products

in the industry by the end of a three year period thus fulfilling

the project objective.




4. PROJECT OUTPUTS

The proposed pilot production line is expected to produce the
following operational results reflected in the items presented

below:

a) acquisition of product and product design know-how
reflected in the additional products:
(i) door fixtures
(ii) window fixtures
(iii) other builders hardware items
b) Acquisition of production know-how, reflected in the establishment
of production for the following additional products at acceptable
. cost and quality.
(i) door locks
(ii) door handles
(iii) door hinges, lathces, bolts, etc.
c) Generation and acquisition of new productive attachments and
additional plant and machinery relfected in the realization

of the planned production over the period of three years.

S. PROJECT ACTIVITIES

The project and the c_unterpart staff shall carry out the following
activities:
. a) Activities related to the output: "Acquisition of product and

product design know-how"

(1) Identification of the products, parts and components
from among those that are required by the local building
construction and those that can be manufactured in
the pilot plant within the area of door and window
fixtures namely locks, handles, hinges, latches, etc.
(List of typical products, amex 1)

(i1) Design analysis of the product, design, adaptation to suit
the plant and machinery existing in the plant and that

envisaged for the pilot plant.




b)

c)

(iii) Detailed component design and drafting.
(iv) Design of special attachments, accessories,
jigs and fixtures and tooling.

Activities related to output: "Acquisition of production know-how'

(i) Identification of the manufacturing processes,
preparation of the process and operation lay-outs.

(List of operations, Annex 2). The diecasting and
electroplating operations are proposed for sub-
contracting.

(ii) Identification of accessories, attachments, jigs,
fixtures and special tooling that could be used in
conjunction with the existing machinery and that which
has been planned for addition.

(iii) Procurement and installation of additional machinery
manufacture in the plant or buying out of the special
gadgets and tooling.

(iv) Establishment of the manufacturing prccesses, engineering
methods, production operations and quality control
procedures for the manufacture of door (and window)
locks, handles, latches, hinges, etc.

(v) Cost analysis and possible reduction in production costs,
introduction of some value engineering concepts if

necessary.

Activities related to the output:"Generation and acquisition

of new productive attachments"

) Identification of attachments, jigs and fixtures and
special tooling to improve the productivity.

(ii) Manufacture in the plant or procurement of the above
equipment.

(1ii) Installation or putting into production of the

special equipment.

(Indicative 1list of equipment, Annex 3)




ANNEX 1

LIST OF TYPICAL PRODUCTS

DOOR FIXTURES

Door handles, with round plates/brackets in aluminium alloy
(die cast).

Door handles with oblong plates/brackets in aluminium alloy
(die cast).

Door mortise keyless or bolt-pawl locks in steel.

Door hinges, left and right, zinc plated or browned in
steel sheet and rounds.

Door bolts, different types, zinc plated or browned, in steel

sheet and strips.




ANNEX 2

LIST OF PRODUCTION OPERATIONS

Manufacture of door locks, handles, hinges, etc.

1. Metal forming
1.1 Precutting of raw materials
1.2 Blanking
1.3 Stamping
1.4 Drawing
1.5 Piercing
1.6 Bending, etc.

. 2. Machining
2.1 Drilling

2.2 Milling

3. Die casting

3.1 Die casting of door handles, bracket plates, etc. involves
metal melting in electrical resistance, crucible furmaces

and casting in a die casting machine using dies.

4. Electroplating
4.1 Nickel plating

4.2 Zinc plating
4.3 Chrowium plating

. 4.4 Anodizing (of aluminium)
4.5 browning, blackening

5. Assembly
5.1 Reveting

5.2 Pressure welding
5.3 Final assembly

NOTE: Die casting and electroplating operations are proposed

for sub-contracting.




ANNEX 3

INDICATIVE LIST OF EQUIPMENT

For the production of about 200 tons per annum of door handles, locks,
hinges, etc. with about 30 total direct production workers in a
single shift basis.

Item Quantity
1. Metal forming and machining
1.1 Guillotine shears, sheet 2.5 mm 1
1.2 C-frame eccentric press, 100 ton 2
1.3 C-frame eccentric press, 63 ton 1
. 1.4 Friction screw press, 150 ton 1
1.5 Feed reels for steel strips 2
1.6 Pillar drill, dia 25 mm 4
1.7 Swiss type screw cutting machine, bar dia 16 mm 2
1.8 Barrel tumbling machine 1
1.9 Circular saw, cutter dia 600 mm 1
2. Assembly
2.1 Hydraulic press for assembly operations 25 ton 1
2.2 Press brake 10 ton 2
2.3 Bench drill, dia 15 mm 7
2.4 vertical tapping machine 3
2.5 Spot welder, 3.5-3.5 mm 1
. 2.6 Pedestal grinder 1
Utilities

Instzlled power about 100 kw.

compressed air, 6 bar




Indicative List of Special Tooling

1. Blanking dies
2. Stamping dies
3. Bending tools

4. Assembly fixtures
5. Welding fixtures
6. Die casting dies
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1. DEVELOPMERT OBJECTIVE

(1) To promote the development of the fabricated metal products
industry.

(ii) To strengthen the manufacturing capebility of the general metal
working industry in the small and medium size enterprises engaged in
the components and part manufacture,

2. PROJECT OBJECTIVES

(i) To establish a pilot production line for the manufacture of the
following items in & redium sized engineering firm engaged in the
production of furniture hardware:

1. Continuous hinges;
2. Past Joint hinges;
3. Double acting short, strap and angle hinges.

(ii) To strengthen the manufacturing capability in terms of product
know-how, manufacturing processes, production techniques and methods,
in the general metalworking industry.

(ii1) To enable metalworking firms to expand their product range
and diversify into such products as to meet the demand in the local
industry, by the end of a three year period.

3.  BACKGROUND AND JUSTI*ICATION

(a) Development Hyvothesis

(i) The general metalworking industry, particularly the small and
medium size firms, engaged in the manufacture of hardware is
unable to meet the competition in the market and as a result
is in a state of depression. This condition is an outcome of
gseveral real situations including, among others, the folloving:

- the imported products available in the market are of much
higher quality and very competitive in price inspite of
tariff protection;

- the variety and range of these products as required by the
user sector is wide,

(ii) The above situations, hovever, are based on certain valid
reasons, some of which can be surmised as under:

- the hardware items manufactured by the local engineering firms
are of lov quality;

- the prices oi the lucally produced parts are higher thuan
thos= of the imported ones:

- the range of the local products and the variants available
are limited and 4o not match the needs.




(iii) These evidently are centred around and related to the major
aspects of design, quality and productivity. However, to
consider the engineering problems, thevy can be enumerated
briefly as given below:

- the engineering firms have limited knowledge of the
various products and variants within their oroduct range
and lack the design and adaptation capability;

- lack of adequate process know-how and the ability to
identify the appropriate manufacturing processes and set
the operation layouts;

- inadequate capability to emvloy more vroductive attachments,
accessories and tooling including jigs and fixtures as
applicable to their products and adapted to their existing

. machinery:
- lack of certain equipment and simple machinery:

- ipadequate inspection and quality control methods, procedures,
etc.

(iv) The envisaged pilot production plant/line is expected to provide
the following essentie’ inpuis, without burdening the small
and medium size firms with high investment machinery:

-~ product know-how, to enable the firm to react to the
i product demand and acquire the capability to design and
adapt according to the need apd be able to offer wider range
of products:

- process know-how, to impart the ability to design the
manufacturing operations based on the plant and machinery
available to be able to accept new products, diversify
and meet the needs;

. - Production know-how, to acquire the capability to come out
with innovative more oroductive attaclments, tooling, etc.:
in order to be able to produce the products within acceptable
price ranges;

-~ OQuality control to gain the quality consciousness and introduce
and implement the inspection and quality control methods and
procedures;

- Limited additional, but essential, machinery and equipment.
The above skills generated, equipment acquired and created together
with the methods ingested inthe process of the establishment of the

pilot production would initiate the develomment of the fabricated metal
products industry, thus contributing to the development objective.

(b) Project Hypothesis:

(i) The activities of the pilot production plant/line are expected to
include identification of specifications of products from among
those in demand and that could be produced by the plant; design of
the product including detailed design of components: identification,
modification of manufacturing processes and operations to suit




(iii)

the existing plant and machinery: design and manufacture or
procurement of production attachments,accessories tooling,
etc.; for the aanufacture of the products and emplovment

of new machinery production methods and quality control
procedures,

The above activities are expected to lead to certain overational
results including building up of cadres with knov-how in the
areas of product design, product adaptation: manufacturing
processes; engineerinz methods: production techniques: quality
control; generation of new equivment, acauisition of additional
machinery wvhich are all the expected outputs of the project.

These outputs put together contribute to the establishment of the
necessary manufacturing capability to enable the metalworking
firms to meet the demand for some of the products in the

industry by the end of a three year period thus fulfilling the
project objective.

PROJECT OUTPUTS

The proposed pilot production line is expected to produce
the following operational results reflected in the items presented
below each:

(a) Acgisition of product and product design know-how of
various furniture hardware items.

(b) Acquisition of production know-how, reflected in the
establishment of production for the following additional
products. at acceptable cost and quality:

1) Continuous hinges;
2) Fast joint hinges;
3) Double acting hinges.

(¢) Generation and acquisition of new productive attachments
and additional pla.:t and machinery, reflected in the reali-
zation of the planned vproduction on the veriod of three years.

PROJECT ACTIVITIES

The vroject and the counterpart staff shall carry out the
following activities:

(a) Activities related to the output ‘Acquisition of product and
product design knov-how'

(1) Identification of the products, parts and components from
among those that are required by the local furniture industries
and those that can be manufactured in the pilot plcat, within
the area of hinges for furniture, (List of typical products -
Annex 1).




(i1) Design analysis of the prnduct ,design, adantation to
suit the plant and rachinery existing in the plant and
that envisaged for the pilot line.

(iii) Detailed component design and draftinz.

(iv) Design of special attachments, accessories, Jigs and
fixtures and tooling.

(b) Activities related to output ‘Acquisition of production
know-how'

(i) Identification of the manufacturing processes, preparation
of the process end operation layouts (list of operations -
Annex 2). Electroplating is recommended for sub-contracting.

(ii) Identification fo accessories, attachments, jigs, fixtures
and special tooling that could be used in conjunction with the
existing machinery and that wvhich has been planned for
addition:

(iii) Procurement and installation of additional machinery,
manufacture in the vlant or buving out of the snecial
gadgets and tooling (indicative list of equipment - Annex 3);

(iv) Establishment of the manufacturing processes, engineering
methods, production operations and quality control procedures
for the manufacture of furniture hinges of various design
and sizes;

(v) Cost analysis and possible reduction in production costs,
introduction of some value engineering concepts if mecessary.

(¢) Activities related to the output 'Generation and acquisition
of nev productive attachments/equioment’

(i) Identification of attachments, Jigs and fixtures and special
tooling to imorove the productivity:

(ii) Manufacture in the plant or procurement of the above
equivpment ;

(iii) Installation or putting into production of the special
equipment .




LIST OF TYPICAL PRODUCTS

FURNITURE FIXTURES

Continuous hinges, brassed steel strip;

General purpose, fast joint hinges, brassed steel strip:
Short, fast joint hinges, brassed steel strio:

Straight, pin-type hinges, brassed steel strip:
Ornamental furniture hinges;

Ornamental furniture vlates;

Double acting strap hinges:

Double acting short hinges;

Double acting angle hinges.




LIST OF PRODUCTION OPERATIONS

1. Cutting on a guillotine shear;

2. Die shearing, blanking, bending and sizing on
eccentric vresses:

3. Wire heading and blocking;
k., Machining;
S. Cleaning and trimming;

6. Electroplating

Note: Electroplating is proposed for sub-contracting.




INDICATIVE LIST OF EQUIPMENT

For the production up to about kb tons per year furniture hinges,
with about 30 direct production employees on a single shift basis.

Item Quantity

1. Stamping shop

1.1. Eccentric press, 16 T, table k50 x LOO mm 2
1.2. Eccentric press, 63 T, table 800 x 500 mm 1 ,
1.3. Automatic lathe, for dia up to 10 mm 1
1.4. Bench drills 2 5
1.5. Radial riveter 1 ‘
1.6. Guillotine shear, sheet thickness b mm,

2000 mm long 1
1.7. Tumbling machine 1
1.8. Pedestal grinder, wheel dia 300 mm 1

2. Electroplating shop

2.1. Degreasing unit . 1
2.2. Vibrator for burr removing 1
2.3. Drying centrifuge 1
2.4, Grinding and polishing machine 1
2.5. Electroplating unit 1

3. Special tooling

3,1. Blanking dies
3.2. Flanging and bending fixtures
3.3, Stamping dies

3.4, Piercing dies

3.5. Drill }Jigs
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1. DEVELOPMENT OBJECTIVE

(i) To promote the development of the fabricated metal products
industry.

(ii) To strengthen the manufacturing capability of the general
metal working industry in the medium size enterprises.

2. PROJECT OBJECTIVES

(i) To establish a pilot production line for the manufacture of
bench vices for the metal working industry in a medium-sized
engineering enterprise and improve over its existing
quality and productivity.

(ii) To strengthen the manufacturing capability in terms of
product know-how, manufacturing processes, production
‘ techniques and methods, in the general metal working industry.

(iii) To enable metal working firms to expand their product range
and diversify into stch products as to meet the demand in
the local industry, by the end of a three-year period.

3. BACKGROUND AND JUSTIFICATION

A. Development Hypothesis

3 (i) The general metal working industry, particularly the
medium-size firms, engaged in the manufacture of
fabricated metal products, is unable to meet the
competition in the market and as a result is in a
state of depression. This condition is an outcome
of several real situations, including among others,
the following:

- The metal working industry prefers to import most
. of che products.

~ The imported products available in the market are
of much higher quality and very ccmpetitive in
price ingpite of tariff protection.

- The variety and range of these products as required
by the user industries is wide.

(i1) The above situations. however, are based on certain
. valid reasons, some of which can be surmised as under:

-~ The products manufactured by the local engineering
firms are of low quality.

- The prices of the locally produced products are
higher than those of the imported ones.

eooln.
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- The range of the local products and the variants
available are limited and do not match the needs.

(1ii) These are evidently centred around and related to
the major aspects of design, quality and productivity.
However, to cousider the engineering problems, they
can be enumerated briefly as given below:

- The engineering firms have limited knowiedge of
the various products and variants within their
product range and lack the design and adaptation
capability.

- Lack of adequate process know-how and the ability
to identify the appropriate manufacturing processes
and set the operation layouts.

' - Inadequate capability to employ more productive
attachments, accessories and toolings, including
jigs and fixtures as applicable to their products
and adapted to their existing machinery.

- Lack of certain equipment and simy.le machinery.

- Inadequate inspection and quality control methods,
procedures, etc.

(iv) The envisaged pilot production plant/line is expected
to provide the following essential inputs, without
burdening the medium-sized firms with high investment
machinery.

- Product know-how, to enable the firm to react to the
product demand and acquire the capability to design
and adapt according to the need and be able to offer

) wider range of products.

- Process know-how, to impart the ability to design
the manufacturing operations based on the plant and
machinery available to be able to accept new products,
diversity and meet the needs.

- Production know-how, to acquire the capability to
come out with innovative, more productive attachments,
tooling, etc., in order to be able to produce the
products within acceptable price ranges.

~ Quality control, to gain the quality consciousness
and introduce and implement the inspection and
quality control methods and procedures.

- Limited additional, but essential, machinery and
equipment.
Y
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The above skills generated equipwent acquired and
created, together with the methods ingested in the
process of the establishment of the pilot production
would initiate the development of the fabricated metal
products industry, thus contributing to the development
objective.

B. Project Hypothesis

(i) The activities of the pilot production plant/line are
expected to include identification of specifications of
products from among those in demand that could be produced
by the plant; design of the product, including detailed
design of components; identification, modification of
manufacturing processes and operations to suit the existing
plant and machinery; design and manufacture or procurement

) of production attachments, accessories, tooling, etc. for
the manufacture of the products and employment of new
machinery, production methods and quality control procedures.

(ii) The above activities are expected to lead to certain
operational results, including building up of cadres
with know-how in the areas of product design, product
adaptation, manufacturing processes, engineering methods,
production techniques, quality control, generation of
new equipment, acquisition of additional machinery which
are all the expected outputs of the project.

(iii) These outputs put together ccatribute to the establish-
ment of the necessary manufacturing capability to
enable the metal working firms to meet the demand for
some of the products in the industry by the end of a
three-year period, thus fulfilling the project objective.

4. PROJECT OUTPUTS

The proposed pilot production line is expected tc produce the
following operational results reflected in the items presented below
each:

A. Acquisition of product and pruduct design know-how, reflected
in the additional products:

(i) Fixed bench vices
(1i1) Portable bench vices
(111) Pipe vices

(iv) Mandrel presses

B. Acquisition of production know-how reflected in the establishment
of production for the above additional products, at acceptable
cost and quality.

veel oo
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C. Generation and acquisition of new productive attachments and
additional plant and machinery, reflected in the realization

of the planned production over the period of three years.

5. PROJECT ACTIVITIES

The project and the counterpart staff shall carry out the
following activities:

A. Activities related to the output: Acquisition of product
and product design know-how:

(i) Identification of the products, from among those that
are required by the local industries, and those that
can be manufactured in the pilot plant, within the
area of metal working shop equipment such as vices
’ for fitting operations, pipe vices and mandrel presses, etc.
(List of typical products, Annex 1)

(ii1) Design analysis of the product, design adaptation to suit
the plant and machinery existing in the plant and that
envisaged for the pilot line.

(iii) Detailed component design and drafting.

(iv) Design of special attachements, accessoriec, jigs and
v fixtures and tooling.

B. Activities related to output: Acquisition of production know-how:

(1) Identification of the manufacturing processes, preparation
of the process and operation lay outs. (List of operations,
Annex 2).

(i1) Identification of accessories, attachments, jigs, fixtures
’ and special tooling that could be used in conjunction
with the existing machinery and that which has been
planned for addition.

(ii1) Procurement and installation of additional machinery,
manufacture in the plant or buying out of the special
gadgets and tooling. (Indicative list of equipment,
Annex 3).

(iv) Establishment of the manufacturing processes, engineering
methods production operations and quality control
procedures for the manufacture of fitters bench vices,
pipe vices and mandrel presses for assembly operations.

v) Cost analysis and possible reduction in production costs,
introduction of some value engineering concepts if
necessary,

veod o
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Cc. Activities related to the output: Generatior and acquisition
of new productive attachments/equipment

(i) Identification of attachments, jigs and fixtures and
and special tooling to improve the productivity.

(1i) Manufacture in the plant or procurement of the above
equipment.

(ii4) Installation or putting into production of the special
equipment.



Annex 1

LIST OF TYPICAL PRODUCTS

STAGE 1

1.

Bench Vices, Fixed

1.1 With movable rear jaw, max. dist. bet. jaws: 80 to 150 mm
1.2 With movable front jaw, max. dist. bet. jaws: 80 to 150 mm
1.3 Swivel type, with movable front jaw, max. dist. bet. jaws:
80 to 150 mm
2. Bench vices, Portable
2.1 With movable rear jaw, max. dist. bet. jaws: 50 to 100 mm
(max. weight: 2.5 to 10.5 kg.)
2.2 Swivel type with movable fromt jaw, max. dist. bet. jaws:
63 to 125 mm (max. weight 5 to 18 kg.)
3. Pipe vices, Fixed
Frame type pipe vice, max. dia. 50 mm to 100 mm, min. dia. 10 to 20 mm
4. Mandrel Presses (Manual)
Hand-operated mandrel press, capacity 2 tons; working height 250 mm.
STAGE I1I
5. Machine vices.

POSSIBLE ADDITIONAL PRODUCTS:

6.
7.

Bearing Pullers.
Screw clamps, etc.




Annex 2

LIST OF TYPICAL MANUFACTURING OPERATIONS

PRODUCTION OF BENCH VICES AND HAND MANDREL PRESSES

A. Machining

1. Turning

2. D-illing

3. Reaming

4, Threading

5. Milling

6. Grinding

7. Rack and pinion cutting

Most of the machining operations to be done in jigs.

B. Heat treatment for jaw inserts.

Note: Grey iron castings for the vice bodies are expected to
be procured by sub-contracting arrangements.




Annex 3

INDICATIVE LIST OF EQUIPMENT FOR THE PRODUCTION
OF BENCH VICES AND MANDREL PRESSES

ITEM UANTITY
1. Machine shop
1.1 Centre Lathe, max. dia 500 mm., length 750 8
1.2 Universal milling machine, table 400 mm x 2000 mm 4
1.3 Vertical milling machine, table 300 x 1600 mm 5
1.4 Pillar Drill, dia. 32 mm 1
1.5 Pillar Drill, dia. 16 2
1.6 Vertical Tapping machine, tapping dia. 4 mm 1
1.7 Horizontal surface grinder, max. grinding
dimensions, 100 x 300 mm 1
. 1.8 Pedestal Grinder, max. whl. dia 350 mm 1
1.9 Universal shear, sheet 13 mm, flats 20 x 80 mm, 1
sounds dia. 38 mm
1.10 Machine saw, max. dia 300 mm 1
1.11 Circular saw, max. dia. 150 mm 1
2. Heat treatment
2.1 Resistance furnace, max. dimensions 300 x 250 1

x 650 mm.

3. Tooling (special)
3.1 Lathe fixtures
3.2 Drill jigs
3.3 Milling fixtures and jigs

The above equipment is indicated for a typical production of
15 to 18,00 vices per year, with a total direct productive work force
of 25, on a single shift basis. Installed power: 200 KW, production
area 400 sq.m.




URITED NATIONS DEVELOPMENT PROGRAMME. (UNDP)

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGAXIZATION (UNIDO)

PROJECT PROPOSAL

FOR THE

DEVELOPMENT OF FABRICATED MFTAL PRODUCTS INDUSTRY

PROJECT TITLE

PRODUCTION OF ADJUSTABLE SPANNERS AND PIPE TONGS -

PILOT PRODUCTION LINE

NOTE: Pilot Production: refers one in an existing engineering firm
engaged in the manufacture of metalworking hand tools.

PROPOSAL NO: 17

UNIDO

VIENNA 1985




1. DEVELOPMENT OBJECTIVE

(i) To promote the development of the fabricated metal products
industry.

(ii) To strengthen the manufacturing capvability of the general metal
wvorking industry in the medium size enterprises engaged in the
manufacture of metalworking hand tools.

2. PROJECT OBJECTIVES

(i) To establish a pilot production line for the manufacture of
adjustadble spanners and pipe tongs and wrenches in a medium
size engineering firm engaged in the manufacture of metal-
working hand tools and to improve over the existing quality

‘ and productivity.

(ii) To strengthen the manufacturing capability in terms of vroduct
know-how, manufacturing orocesses, oroduction techniques and
methods, in the general metalworking industry,.

(iii) To enable metalworking firms to expand their product range
end diversify into such products as to meet the demand in te
local industry, by the end of a three year period.

3 3. BACKGROUND AND JUSTIFICATION

(a) Develooment Hypothesis

(i) The general metalworking industry, particularly the medium size
firms, engaged in the manufacture of fabricated metal products,
hand tools and other eauirmment, is unable to meet the competition
in the market and as & result is in a state of deoression. This

. condition is an outcome of several real situations including,
among other, the following:

- the metalworking industry prefers to imnort the products:

- the imported products available in the market are of much
higher quality and very competitive in orice inspite of tariff
protection;

- the variety and range of these products as required by the
user industries is wide,
(ii) The above situations,hovever, are based on certain valid reasons,
some of which can be surmised as under:

- the products manufactured by the local engineering firms are
of low quality;

« the prices of the locally produced products are higher than
those of the imported ones;

- the range of the local products and the variants available
are limited and do not match the needs,




(iv)

These evidently are centred around and relasted to the major
aspects of design, quality and productivity. However, to consider
the engineering problems, they can be enumerated briefly as
given below:

the engineering firms have limited knovledge of the various
products and variants within their product range and lack
the design and adaptation capability:

lack of adequate process know-how and the ability to
identify the appropriate manufacturing orocesses and set the
operation laycuts;

inadequate capability to employ more productive attachments,
accessories and toolings including jigs and fixtures as
applicable to their products and adanted to their existing
machinery;

lack of certain equipment and simvle machinery:

inadequate inspection and quality control methods, procedures,
etc.

The envisaged vilot production plant/line is expected to provide
the following essential inputs, without burdening the medium
size firms with high investment machinery:

product know-how, to enable the firm tc react to the product
demand and acquire the capability to design snd adavt according
to the need and be adle to offer wider range of products:

process know-how, to impart the ability to design the manu-
facturing opverations based on the plant aand machinery available
to be able to accent new products, diversify and meet the needs:

production know-how, to acquire the carability to come out

with innovative more productive attachments, tooling, etc.: in
order to be able to produce the products within accentable price
ranges;

quality control, to gain the quality consciousness and introduce and
implement the inspection and quality control methods and

procedures;

limited additional, but essential, machinery and equioment.

The above skills generated, equipment acquired and created

together with the methods ingested in the process of the esta-
blisiment of the pilot production would initiate the development
of the fabricated metal products industry, thus contributing to
the development objective,

(b) Project Hypothesis

(1)

The activities of the pilot production plant/line are expected

to include identification of specifications of products from

among those in demand that could be produced by the plant; design
of the product including detailed design of components: identifi-
cation, modification of manufacturing processes and overations

to suit the existing plant and machinery: design and manufacture
or procurement of production attachments accessories tooling, ete.,
for the manufacture of the products and employment of nev machinery
production methods and quality control vrocedures,




(ii) The above activities are expected to lead to certain
operational results including building up of cadres with
knov-hov in the areas of product design, product adantation,
manufacturing processes, engineering methods, production
techniques, quality control, generation of newv equipment, acqui-
sition of additional machinery which are all the expected out-
puts of the project.

(iii) These outputs put together contribute to the estadlishment of the
necessary manufacturing capability to enable the metalworking
firms to meet the demend for some of the products in the
industry by the end of a three year period thus fulfilling
the prolect objective.

L. PROJECT OUTPUTS

. The proposed pilot production line is expected to produce
the following operational msults reflected in the items presented
below each:

(a) Acquisition of product and product design know-hcw, reflected
in the addiiional products:
(i) adjustable spanners:
(ii) verious pive tongs, pipe wrenches.
(b) Acquisition of production know-how, reflected in the establishment

of production for the above additicual products, at acceptable
cost and quality.

(¢) Generation and acquisition of new productive attachments and
additional plant and machinery, reflected in the realization of
the planned production on the period of three yesrs.

' 5. PROJECT ACTIVITIES

The project and the counterpart staff shall carry out the
following activities:

(a) Activities related to the output 'Acqisition of vroduct and product
design know-how': :

(i) Identification of the products from amongs those %tiat are
required by the local industries, and those tha:. can.be manu-
factured in the pilot plant, within the area of metalworking
hand tools such as adjustable spanners, pive tongs, pipe wrenches.,etc.:
(List of typical products, Annex 1).

(ii) Design analysis of the product, design adavtation to suit the
plant and machinery existing in the plant and that envisaged
for the pilot line.




(iii) Detailed component design and dra”ting.

(iv) Design of special attachments, accessories, Jigs and fixtures
and tooling.

(b) Activities related to output 'Acquisition of production know-how':

(i) Identification of the manufacturing processes, preparation of the
process and operation layouts.
(List of operation, Annex 2)

(ii) Identification of accessories, attachments, Jirs, fixtures and
svecial tooling that could be used in conjunction with the
existing machinery and that which has been planned for addition.

(iii) Procurement and installation of additional machinery, manufacture
. in the plant or buying out of the special gedgets and tooling
(Indicative list of equipment, Annex 3).

(iv) Establishment of the manufacturing processes, engineering methods,
production operations and quality control procedures for the
manufacture of adjustable spanners, pine tongs and pine wrenches.

(v) Cost analysis and possible reduction in production costs, intro-
duction of some value engineering concepts if necessary.

. (c) Activities related to the output: 'Generation and acquisition of
nev productive attachments/equipment’:

(i) Jdentification of at-achments, Jigs and fixtures and special
tooling to improve the oroductivity.

(ii) Manufacture in the plant or procurement of the above equipment.

(iii) Installation or putting into production of the special equinment.




LIST OF TYPICAL PRODUCTS

ADJUSTABLE SPANNERS AND PIPE TONGS

Bulldog adjustable snanner with taver grip, size 27 mm
Double adjustadble spanner, size LE mm

Slip jJoint angular pipe tongs

Slip joint offset pive tongs

Heavy vpipe tongs

Pive wrench with hand rod.
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LIST OF TYPICAL MANUFACTURING OPERATIONS

Cutting of metals on general purvose shears, tooled for handling
round bars, flats, plates;

Preliminary die shearing of blanks on 2ccentric gap vress for
further die forging:

Heating in gas furnace;

Die forging in drop hammer using multiple impression dies:
Flash trimming on eccentric gap press using blanking dies:
Annealing in chamber resistance furnace:

Tumbling in tumbling barrel;

Removal of remsinder of flash on pedestal grinders;
Piercing on eccantric gavo vress using piercing dies:
Straightening on eccentric gap press;

Milling of jaw teeth;

Heating in chamber furnaces and quenching of Jaws in water and
grips in air stream;

Tempering in chamber furnaces;

Crinding and polishing of Jaws on pedestal polishing machine:
Manual assembly;

Washing and dip vainting;

Drying of lacquer in chamber dryers.

Preservation by dipping in aporopriate media.




INDICATIVE LIST OF EQUIPMENT FOR MANUFACTURE OF ADJUSTABLE

SPANNERS AND PIPE TONGS

Item Quantity

1. Metal forming

1.1. Ceneral purpose shear
1.2. Eccentric gap oress, capacity 100 tons

1.3. Drop hammer (air, steam), striking power about

20 kg; ran stroks 750 mm 1l
1.4. Gas or oil fired furnace, chamber size 400 x 750 x
250 mm, rated temp. 1000 C . §
’ 2. Mechining

2.1. Universal milling machine, table 315 x 1250 mm
2.2. Knee-type milling machine, 315 x 1250 mm
2.3, Centre lathe, turing dia 140 mm, length 500 mm

2.4. Bench drill, max. dia 16 mm

w M v NN W

2.5. Pedetal grinder-volisher, wvheel dia Lon mm

3. Heat treatment

3.1. Chamber resistance furnace, chamber size 750 x
550 x 1200 rm; mgx. charre 500 kg:
rated temp. 1000°C

3.2. Oil-water quench tank, cap. 2m3

k. Surface finish

4.1. Dip painting tank

4,2, Electric dryer

4.3, Dip washer, dryer

k.k. Tumbling barrel, charge 1000 kg

Above plant and machinery indicated for production of about
100,000 pieces per annum of the spanners and tongs, etc (approx. weight
150 tons) with about 25 direct wvorkers, on a single shift basis. Production
area 500 sqm,installed power 2L0 KW,
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1. DEVELOPMENT OBJECTIVE

(i) To promote the development of the fabricated metal
products industry.

(ii) To strengthen the manufactvring capability of the general
metalworking industry in the medium size enterprises engaged
in the manufacture of metulworking hand tools.

2. FROJECT OBJECTIVES

(i) To establish a pilot production line for the manufacture of
spanners, pliers and pincers, etc., as additional new oroducts
in an engineering firm engaged in the manufacture of metal-

’ working hsnd tools.

(ii) To strengthen the manufacturing capadbility in terms of product
knov-how, manufacturing processes, production techniques and
methods; and to increase the plant level productivity by two
folds.

(iii) To improve the quality of the existing products.

(iv) To achieve the above in a period of four years.

3.  BACKGROUND AND JUSTIFICATION

(a) Development "Hypothesis

(i) The general metalworking industry, particularly the medium
size firms, engaged in the manufacture of fabricated metal
products is unable to meet the competition in the market and
as a result is in a state of depression. This condition is an

" outcome of several real situations includine, mmong others,
the following:

-~ the metalworking industry prefers to imnort the nroducts:

- the imported products available in the market are of much
higher quality and very competitive in price inspite of
tariff protection;

- the variety and range of these ovroducts as reauired by the
user industries is wide,.

(ii) The above situations, however, are based on certain valid
reasons, some of vhich can be surmised as under:

- the products manufactured by the local engineering firms
are of low quality;

- the prices of the locally produced products are higher than
those of the imported ones;

. - the range of the local products and the variants available
are limited and do not match the needs,




(iii) These evidently are centred around and related to the
major aspec’:s of design, quality and productivity. However,
to consider the engineering problems, they can be enumerated
briefly as given below:

- the engineering firms have limited knowledge of the various
vroducts and variants within their product range and lack
the design and adaptation capability:

- lack of adequate process know-how and the ability to identify
the aporopriate manufacturing processes and set the operation
layouts-

- 1inadequate capability to employ more productive attachments,
accessories and toolings including Jigs and fixtures as
applicable to their products and adapted to their existing
machinery:

- lack of certain equipment and simple machinery:

- inadequate inspection and quality control methods, proc dures, etc.

(iv) The envisazed pilot production line is expected to provide the
following essential inputs without burdening the medium sized firms
with high investment special machinery:

- vroduct know-how for additional products to enable the firm
to react to the product demand and acouire the capability
to design and adapt according to the need and be able to
offer new and wider range of products:

- process know-how, to impart the ability to design the
manufacturing operations based on the plant and machinery
available to be able to accept new vnroducts, diversify and
meet the needs;

- vproduction know-how, to acquire the capability to come out
with innovative more productive attachments, tooling, etc,
to improve the productivity and increese the nroduction out-
put, to realize scale of economy to be able to produce the
products within acceptable price ranges:

- quality control, to gain the quality consciousness and introduce
and implement the inspection and quality control methods
and procedures:

- additional, essential machinery and equioment.

The above skills generated, equipment acouired and created
together with the methods ingested in the process of the
establishment of the pilot production would initiate the deve-
lopment of the fabricated metal products industry, thus contributing
to the development objective,




(b) Project Hypothesis

(i) The activities of the pilot production line are expected to
include identification of specifications of new additional
products from among those in demand and that could bdbe produced
by the plant; design of the vroduct including detailed design
of components; identification, modification of manufacturing
processes and operations to suit the existing plant and machinery;
design and manufacture or procurement of production attachments,
accessories tooling, etc, for the manufacture of the vroducts
and employment of new machinery, production methods and ocuality
control procedures.

(ii) The above activities are expected to lead to certein operational

. results including nev additional products, improved productivity
and increased output, apart from building up of cadres with
know-how in the areas of product design, vroduct adantation:
manufacturing vrocesses; engineering methods: production technices:
quality control; generation of new equipment, acquisition of
additional machinery which are all the expected outputs of the
project.

(iii) ‘These outputs put together contribute to the establishment of the
necessary manufacturing capability to enable the metalworking firms
. to increasingly meet the demand for additional products in the
' industry and improve the productivity by the end of a four vear
period thus fulfilling the project objective.

4.  PROJECT OUTPUTS

The proposed pilot production line is expected to produce the
following operational results reflected in the items vresented below each:

' (a) Acquisition of product and product design know-how, reflected in the
additional new products:
(i) Flat spanners-
(ii) Combination pliers;
(iii) Pincers for drawing nails
in the engineering firm presently producing similar metalworking
hand tools,
(b) Acquisition of production know-hov and manufaturing capability reflected
in:
(1) Increased production of each of the nroducts three times the orevious-

output in quantity for both nev and existing prodv:ts;

(ii) Improved productivity per employee by two folds;

(¢) Generation and acquisition of new productive attachments, special
tooling and additional plant and machinery, reflected in the realization
of the planned production.

(d) To achieve the above over a period of four years.




S. PROJECT ACTIVITIES

The project and the counterpart staff shall carry out
the following activities:

(a) Activities related to the outvut 'Acquisition of product
and product design know-how:

(i) Identification of the products, from among those that are
required by the local industries and those that can be manu-
factured in the pilot plant, within the area of metalworking
hand tools such as falt spanners, combination pliers and
pincers (for nails), etc.

(List of typical products, Annex 1)

(ii) Design analysis of the product, design adaotation to suit the
. rlant and machinery existing in the plant and that envisaged
for the pilot line.
(iii) Detailed component design and drafting.

(iv) Design of special attachments, accessories, jigs and fixtures
and tooling.

(b) Activities related to outnut 'Acquisition of production know-tLow:

(i) Identification of the manufacturing processes, premaration of
the process and operation layouts (list of operations, Annex 2).

(ii) Identification of accessories, attachments, Jizs, fixtures and
special tooling that could be used in conjunction with the
existing machinery and that which has been nlanned for addition
to increase the output three times the vreviou:s level in terms
of quantities of each of the products.

. (iii) Procurement and installation of additional machinery, manu-
facture in the plant or buying out of the special zadsets and
tooling.

(Indicative list of equipment. Annex 3).

(iv) Establishment of the manufacturing processes, engineering
methods, production overations and quality control procedures
for the manufacture of the flat spanners, combination pliers
and pincers and to increase the productivity ver employee two
times over the period of four years,

(v) Cost analysis and possible reduction in production costs, intro-
duction of some value engineering concepts if necessary, to realize
competitive prices.

(c) Activities related to the output 'Generation and acouisition of
nev productive attachments/equipment’:

(i) Identification of attachments, Jigs and fixtures and svecial
tooling to improve the productivity two fold,

(i1) Manufacture in the plant procurement of the above equipment.

(iii) Installation or putting into production of the special equipment.




LIST OF TYPICAL PRODUCTS

10 piece flat spanner set: range: 6x7 to 25x27:
Combiaation pliers;

Pincers for nails,

Possible additioral voroducts

Fitters' hammer heads:
Cold chisel (for metal working);

Punches (for metalworking), etc.




LIST OF MANUFACTURING OPERATIONS MANUFACTURE OF

SPANNERS, PLIERS, PINCERS

1. Flat spanners

- cutting of bar or blanking/eccentric press, cutting off or
blanking die;

- heating/oil fired chamber furnace:

- die forging/drop forging hammer, anvils or die:

- trimming/eccentric press, trimming die;

-~ ecleaning/tumbling barrel;

- heating/oil fired furnace:

- straightening and marking/friction vress, straightening die:
- grinding of residual flash/medestual grinder;

- normalizing/electric soaking furnice;

- cleaning/tumbling barrel;

- milling of grip ovenings on both ends/horizontal milling
machine, jigs, special milling cutter:

- prinding/pedestal grinder;

- hardening/electr. chamber furnace;

- tempering/electr. soaking furnace;

- straightening/bench vork grinder;

- grinding of side surfaces/pedestal grinder/surface grinder:
- cleaning/tumbling barrel:

- finish grinding of griv openings/bench grinder;

- lackering/painting section,

2. Combination pliers

- blanking/eccentr, oress, blanking die;

- heating/oil fired chamber furnace;

- drop forging/drop forging hammer, die;

- trimming of flash/eccentr. press, trimming die;
- annealing/electr. furnace;

- cleaning/tumbling barrel;

- sizing/friction press, sizing die:

- straightening/friction press straightening die;




-
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drilling of hole/bench drill, open drill Jig:

milling of inner profile/hor. mill. machine; special cutter:
milling of outer profile/hor. mill. machine: special cutter;
boring of the joint seat/boring machine/Jig:

deburring, assembly/assembly section:

countersinking of both ends of hole/bench drill, drill Jig:
reaming of hole/bench drill:

riveting/riveting vress;

stab milling/horizontal mill. machine, special cutter;
dead-hole drilling/pillar drill; drill jig:

milling of the cutting edges inner vrofile/nillar drill,
special milling cutter and a quick acting vice:

milling of the cutting edges outer profile/pillar drill,
special milling cutter, quick acting vice;

grinding of side cutting grooves/abrasive wheel cutting
of machine;

hardening/electr. chamber furnace:;
tempering/electr. soaking furnace:
cleaning/pedestal grinder, wire brush wheel:
grinding of cutting edge/bench grinder;
finish grinding/double wheel grinder;
polishing/double wheel grinder:

washing, lackering, rust preventive coating, vacking:

Pincers (for nails)

blanking/eccentr. oress, blanking die;
heating/oil fired chamber furnace:

drop forging/drop forging hammer, die:
trimming/eccentr, press, trimming die;
annealing/electr. soaking furnace;
cleaning/tumbling barrel;
straightening/friction press, sizing die:

drilling of the rivet hole and inside deburring/bench drill,
open drill jig;

riveting/friction press, jig:
milling of jaw faces/hor. milling mach.; jJig: cutter;

et e e—————




- Q. ANNEX 2 contd.

- milling of jaw edges in two positions/hor. mill mach.,
Jig, slitting cutter:

- hardening/induction furnace;

- tempering/electr. soaking furnace:

- grinding of cutting edges and jaw surfaces/double wvheel grinder;
- polishing/doudble wheel grinder:

- lacquering, anti-rust coat, packing.
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INDICATIVE LIST OF EQUIPMENT FPOR PRODUCTION OF SPANNERS,

COMBINATION PLIERS AND PINCERS

For the production of 100,007 pieces of each per year (100,000 snanner
sets with 10 spanners in each set), with 50 direct workers, on twvo shift
basis.

Item Quantity

1. Cutting off, forming

).1. Circular saw, max. work dia 150 mm 1l
. r.2. Eccentric press, 100 tons capacity 1
1.3. Eccentric press, 160 tons 1
1.4, Priction press, 100 tons 1
1.5. Crank press, 250 T 1l
1.6. Pnewmatic forging hammer, impact force, 160 tons 1
1.7. Pneumatic forging hammer, impact force, 100 tons 1
1.8. Steam aand air power drop forging hammer,
impact force 1600 tons 1
1.9. 0il fired chamber furnaces L
2. Machining
' 5.1. Horizontal milling machine, table 3200 x 1600 3

2.2. Centre lathe, centre lt. 200 mm, swing 400 mm,
centre dist. 1000 mm 1

2.3. Centre lathe, centre 1t. 175, swving 350 mm,

centre dist. 600 mm 1
2.4, Pillar drill, dia 25 mm 1
2.5. Bench drill, dia 16 mm 1
2.6. Double wheel grinder, whl. dia L0O 5
2.7. Bench grinder 1l
3. Heat treatment
3.1. Induction hardening equirment 1
3.2, Electric soaking furnace 1
3.3. Electric chamber furnace 1
3.4. Quenching tsmk for oil and water hardening 1
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k., Other equipment

k1.
L 2.

Riveting press (for pliers)
T™umbling barrel

5. Special tooling (for 1 year)

5.1.

5.1.1.
5.1.2.
5.1.3.

5.1.k.
5.1.5.

5.1.6.
5.1.7.
5.1.8.

5.2.
5.2.1.

5.2.2.
5.2.3.
5.2.k.

5.2.5.
5.2.6.
5.2 .
5.2.8.
5.2.9.

Flat spanners
Round bar cutting orf die
Forging anvils

Blanking
- bed

- punch

- bnlster

Dr. forging die

Flash trimming
- bed

- punch

- bolster

Straightener
Milling fixture

Milling cutters

Combination pliers

Blanking
- bed

- punch

- bolster

Nrop forging die
Gauge set for drop forging

Flash trimming
- bed

- punch

- bolster

Sizing device
Straightener
Oren arill jJig

Milling cutter, inner profile
Fixture for milling inner profile

ANNEX 3 contd.
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25

25
25

20

VA

20




5.2.10.
5.2.11.
5.2.12.
5.2.13.
5.2.1k,
5.2.15.
5.2.16.
5.2.17.
5.2.18.
5.2.19.

5.3.
5.3.1.

5.3.2.
5.5.5.

5.3.L,

5.3.5.
5.3.6.
5.3.7.
5.3.8.

5.3.9.
5.3.10.
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Milling cutter, outer orofile

Fixture Yor milling outer profile

Jig for boring

Spot drill jig

Riveting bolster and punch

Fixture for slab milling

Fixture for dead hole milling

Fixture for inner cutting edges profile
Fixture for outer cutting edges profile
Milling cutters for above
Pincers

Blanking

- bed

- bolster

- punch

Drop forging die
Gauge set for drop forging

Flash trimming
- bed

- bolster

~ punch

Straightener
Sizing device
Open drill jig

Riveting
- bed
~ punch

Face milling fixture

Cutter for face milling

ANNEX 3 contd.
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A. DEVELOPMENT OBJECTIVLES

(1) To lay the foundation and develop the capability for the
formulation of future energy strategies to meet the
increasing demands of electric energy with optimum utilization
of the input energy forms from the available resources.

(ii) To develop a comprehensive understanding and systems capability
in the electric power industry for the long range conceptual
planning, design and operation of the national power system

. with optimization of economy and security.




(1)

B. PROJECT OBJECTIVE

To develop the systems analysis and synthesis capability

and the related digital, analog and hybrid computer techniques
at the central energy control centre with telecontrol for the
operation of the national electric syster with optimum economy
and reliability.




C BACKGRNUMD AND JUSTIFICATION

i) Develonment Hypothesis:

The effective formulation of future energv strategies for enerry
conservation and optimum utilization of the evailable resources, involves
the ability for economic utilization of =2lectric energy which is presently
the established form of energyv. All otler resources, such as coal, oil,
gas, hydro, nuclear, &s well as the renewable ones being the inout forms.
The ever increasing demands on electric energy and the high rates of
growth in this demand highten the need for such economic utilization.
This reauires a comprehensive understanding of the complex bulk power
generation, transmission and distribution systems in order to realise the
economy and reliebility in their present overation and future planning.
The oroject is expected to develop the systems canpability necessary

for the operation of the electric power system with optimum economy and

reliability: thus fulfilling the development objective.




ii)

Project Hyvnothesis:

(i) The project is exnected to develop the systems canability at the
computerized energy control centre whose function is to control the
oneration of the nation:l electric svstem so as to optimize economy

and security. The oneration of the system with optimum machine
efficiencies. reducing the fuel consurmtion to minimize the cost of
vover;and to employ predictive programmes for probabilistic forecasts

of system load in the near-term futur to enable start-up and shut-down
scheduling, of generation units to ovtimize opverating economy; and similerly
the overation of the system using "state estimation” techniques that
process the system date to project the probability of emergency

in the near-term future to permit preventive action to optimize

security, constitute the systems capsbility in overation vhich is an

exnrected output of the project, instrumental in optimizing the economy

and security, thus achieving the project objective.




D.

OUTPUTS

The following are the expected outputs of the project in terms
of capabilitites that are reflected in certain programmes mentioned

below under each capability.

Power Systems operation capability

The systems operation capability includes the analytical techniques
and automation technology to improve the system operation in terms of
operations planning involving problems of next hour, day and month,
etc; operations control involving second by second real time actions;
operations accounting and review involving post-fact evaluations and

post-disturbance analysis.

(i) Programmes for calculating line losses, machine
efficiencies and fuel costs.

(ii) Predictive programmes for forecasting system load.

(iii) Programmes for accounting and billing.

(iv) System security procedures, programres and application
of computer status monitoring of system information and
display, contingency evaluation for system emergency and
alert, restoration strategy formulation and automatic
control execution,

(v) Predictive programmes to project emergency in near-time and

long term future.




E. PROJECT ACTIVITIES

The project and the counterpart staff shall carry oul the
fcllowing a~tivities: in actual operations.

Activities related to the output - "Power Systems Operation Capability’

(i) calculation of line losses, machine efficiencies and
fuel costs; compilation of data on generation, hourly
system loads, weather conditicns etc.,

(i1) forecasting hourly system load for several days into
future based on the past data and weather-load correlations;

. (iii) preparation of schedules for unit commitment, start-up and
shut-down etc. for optimization of economy;

(iv) operations accounting for billing,
(v) maintaining and improving operation reliability,
application of security procedures, application of

computers and telemetric equipment;

(vi) processing of system data to predict emergencies in the
near- and long-term future; undertaking preventive action;

(vii) conducting two special courses on systems economic
operation and reliability;
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A. DEVELOPMENT OBJECTIVES

(1)

(11)

To lay the foundation and develop the capability for the
formulation of future energy strategies to meet the

increasing demande of electric energy with optimuru utilization
of the input energy forms from the available resources.

To develop a comprehensive understanding and systems capability
in the electric power industry for the long range conceptual
planning, design and operation of the national power system

with optimizetion of economy and security. ,




B.

(1)

(11)

PROJECT OBJECTIVES

To develop the systems analysis and synthesis capability

and the related digital, analog and hybrid computer techniques
at the central energy control centre with telecontrol for the
operation of the national electric system with optimum economy
and reliability.

To strengthen the systems planning capability in the bulk power
generation, transmission and distribution to meet the future

ueeds with economy of operation and investment.




C. BACKGROUND_AND JUSTIFICATION

i) Develooment Hypothesis:

The effective formulation of future energv strategies for enerpy
conservation and ovtimun utilization of the available resources, involves
the ability for economic utilization of electric energy which is presently
the established form of energy. All other resources, such as coal, oil,
Fas, hvdro, nuclear, as well as the renewable ones being the innut forms.
The ever increasing demands on electric energy end the high rates of
grovth in this demand highten the need for such economic utilization.

This requires a comnrehensive understanding of the commlex bulk pover
generation, transmission and distribution systems in order to realise the
econony and reliability in their present operestion and future planning.
The project is expected to dcvelop the systems capability necessary i
for the operation of the electric power system with optimum economy and i
reliability: and the planning of the future generation, i
transrission and distribution syvstems for economy end reliability in
exnansion, production and investment: thus fulfilling the develooment

objJective.




i

i

Project Hymothesis:
(i) The project is exmected to develop the systems cenability at the
computerized energy control centre whose function is to control the
oneration of the national electric svstem so as to ¢ptimize econony

and security. The operation of the system with optimun machine
efficiencies. reducing the fuel consumvtion to minimize the cost of
vover;and to employ bpredictive programmes for probabilistic forecasts

of system load in the near-term futur to enable start-un and shut-down
scheduling of generation units to ontimize overating econory: and similarlv
the oneration of the system using "state estimation” techniques that
rrocess the system data to project the probability of emergency

in the near-term future to permit prevetive action to optimize

security, constitute the systems capability in operation which is an
exvected output of the project, instrumentel in ontimizing the economy

and security, thus achieving the project objective.
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(ii) Further the nroject is exrected to develon certain canability in the
area of nlanning. involving assessment of generating capacity required in

the future: determination of the size, location and time of the new generatinc
installations: the size and location of the interconnections and transmissiorn
lines and their voltage levels: the future oneratine costs and investment
levels and the effects of new technolories, etc.: and the relevant

vrograrmes are part of the systems planning capebility, which is the

exvected nroject output. That is directed forwards achieving economy and
reliability in generation and treansmission in meeting the future needs,

thus meeting the project objective.
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(i11) The systems planning capability would imbibe that which would be instru-
mental in Identifying for cptimum economy alternative sources of energy in tue
immediate peak-load, short and long term demands and needs. These would inclu-
de standby power plants such as those with gas-turbine-driven generators (com-
bustion turbines) using light oil, for "topping" or emergency peak lcads at ex-
tremely short notices, hydro sources in the short and medium terms and nuclear
and other sources such as wind and solar energy in the medium and long terms.
This would fulfil the project objectives in meeting the future energy needs
with economy of operation and investment.




D. OUTPUTS

The 1ollowing are the expected outputs of the project in terms of capabi-
lities that are reflected in certain programmes mentioned below under each
capability.

1. Pover Systems operation capability

The systems operation capability includes the analytical techniques and
automation technology to improve the system operation in terms of operatioms
planning involving problems of next hour, day and month etc; operations con-
trol involving second by second real time actions; operations accounting and
review involving post-fact evaluations and post-disturbance analysis.

(i) Programmes for calculating line lcsses, machine efficiencies and fuel
costs.

(1i) Predictive programmes for forecasting system load.

(iii) Programmes for accounting and biiling.

(iv) System security procedures, programmes and application of computer
status monitoring of system information and display, contingency
evaluation for system emergency and alert, restoration strategy for-

mulation and automatic control execution.

(v) Predictive programmes to project emergency in near-term and long
term future.




2. Power Systems Planning Capability

The systems planning capability includes the generation planning

involving expansion to determine the time, size and location of

additional generation units; production costing and investment

costing and similarly the transmission planning covering trans-

mission expansion to determine the time, size and location of new

lines in network and the voltage level etc.; system pe-formance

and stability checks; and system behaviour analysis.

i)

ii)

iii)

iv)

v)

vi)

vii)

Load shape modelling programmes for tabulation of daily peak
loads through the year.

Generation expansion programmes for probabilistic simulation

to determine the time, size and location of new generation units.
Production costing progarmmes to simulate the operation of the
future systems to determine the operating costs.

Investment cost programme to determine investment costs.
Transmission expansion programmes to determine the time, size and
location of new transmission lines.

Performance and stability programmes to check adequacy of

planned networks/systems.

Long-term dynamic simulation programmes for system behaviour
analysis to evaluate preventive measures under conditions of

overloading.




E. PROJECT ACTIVITIES

The project and the counterpart staff shall carry out the
following activities: in actual operations.

1. Activities related to the output - 'Power Systems Operation Capability'

(i)

(ii)

(iii)

(iv)
(v)

(vi)

(vii)

calculation of line losses, machine efficiencies and
fuel costs; compilation of data on generation, hourly
system loads, weather conditions etc.,

forecasting hourly system load for several deys into
future based on the past date and weather-load correlations;

preparation of schedules for unit commitment, start-up and
shut-down ete. for optimiza’ion of econcmy;

operations accounting for billing,
maintaining and improving operation reliability,
application of security procedures, application of

computers and telemetric equipment;

processing of system data to predict emergencies in the
near- and long-term future; undertaking preventive action;

conducting two special courses on systems economic
operation and reliabilaiy;



2.

Activities related to the output: 'Power Systems Planning

Capability’

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

data preparation and load shape modelling for
projecting dmily peak loads;

preparation of data on generation and load analysis
of system reserves, and probabilistic simulation

to determine the size of new generation to meet the
load; calculation of loss of load probability etc.,

data preparation and computation of production
costs for future systewms, by simulation of the daily

minimum cost economic operation of the system;

planning transmission systems required for future
expansions, evaluation of investment costs etc.,

evaluation of system performance and stability,
adequacy of planned networks/systems;

analysis of system behaviour to evaluate preventive
measures under conditions of overloading;

conducting & special course on systems planning.
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A.

DEVELOPMENT OBJECTIVES

(1)

(ii)

To lay the foundation and develop the capability for the
formulation of future energy strategies to meet the

increasing demands of electric energy with optimum utilization
of the input energy forms from the available resources.

To develop a comprehensive understanding and systems capability
in the electric power industry for the long range conceptual
planning, design and operation of the national power system

with optimization of economy and security.




R. PROJECT OBJECTIVES

(1) To develop the systems analysis and synthesis capability
and the related digitel, analog and hybrid computer techniques
at the central energy control centre with telecontrol for the
operation of the national electric system with optimum economy
and reliability.

(i1) To strengthen the systems planning capability in the bulk power
generation, transmission and distribution to meet the future
needs with economy of operation and investment.

(111) To build up the systems design capability to enable optimum
design of transmission line and elements for system stability,

protection, etc.




C.BACKAROUND AND JUSTIFICATION

i) :Develonment Hymothesis:

?he effective formulation of future energv strategies for enerpgy
conservation and obtimum utilizaetion of the available resources, involves
the mbility for economic utilization of electric enerpy which is presently
the established form of energy. All other resources, such as coal, o0il,
fFas, hvdro, nuclear, as well as the renewable ones being the inout forms.
The ever increasing, demands on electric energy and the high rates of
growth in this demand highten the need for such economic utilization.
This reauires a comprehensive understanding of the commlex bulk power
generetion, transmission and distribution systems in order to realise the
economy and reliebility in their oresent operation and future vlanning.

’ The project is exnected to develor the systems canability necessary
for the operation of the electric power system with ontimum economy and
reliexility; and the planning and design of the future generation,
trensmission and distribution systems for economy and reliability in
exnansion, production and investment: thus fulfilling the develoovment

oblective.




Project Hvpothesis:

(i) The project is exmected to develon the systems capability at the
comnuterized energy control centre whose function is to control the
onerstion of the national electric svstem so as to optimize economy
and security. The oneration of the system with ontimun machine
efficiencies. reducing the fuel consurmtion to minimize the cost of
vover;and to employ predictive programmes for probabilistic forecasts
of system load in the near-term futur to enable start-up and shut-down
scheduling of generation units to ontimize overating econory; and similarlv
the oneration of the syster usinf, “"state estimation™ techniques that
process the system data to project the probability of emergency

in the near-term future to permit preventive action to ootimize
securitv, constitute the systems capabilityv in overation which is an
exnected outrut of the project, instrimental in ovtimizing the economy

and security, thus achieving the project objective.
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(ii) Further the nroject is exrected to develon certain canability in the
area of nlanning, involving assessment of generating capacity reaquired in

the future: determination of the size, location and time of the new generating
installations: the size and location of the interconnections and transmission
lines and their voltage levels: the future onerating costs and investment
levels ind the effects of nev technolories, etc.: and the relevant

orograrmes are vart of the systems vlanning capability, which is the

exvected nroject output. That is directed forwards achieving economy and
relisbilitv in generation ani transmission in meeting the future needs,

thus meeting the project objective.




(iii) The vproject is also expected to build un certain capability in the .
area of syvstems. design, including desirn of extra-high voltape systems;
design considerations, such as line insulation levels, apvaratus insulation
levels, lightning arrester duties, etc.; design of circuit breakers and
eouiprent under rapidly changing voltares and current: transmission line
desifn including design of new lines; and the studv of sub-svnchronous
resonance between the transmission net-work system and the generating
mechines, etc., which is an outpnut of the project that would lead to

the svstem design with stability and ensure reliability, thereby reslizing

the project objective.




1v) The systems planning capability would imbibe that which would be instru-
wental in identifying for optimum economy alternative sources of energy in the
{umediate peak-load, short and long term demands and needs. These would inclu-
de standby power plants such as those with gas-turbine-driven generators (com-
bustion turbines) using light oil, for “topping" or emergency peak loads at ex-
tremely short notices, hydro sources in the short and medium terms and nuclear
and other sources such as wind and solar energy in the medium and long terms.
This would fulfil the project objectives in meeting the future energy needs

with economy of operation and investment.



D. oUTPUTS

The following are the expected outputs of the project in terms of capabi-
lities that are reflected in certain programmes mentioned below under each
capability.

1. Power Systems operation capability

The systems operation capability includes the analytical techniques and
automation technology to improve the system operation in terms of operations
planning involving problems of next hour, day and month etc; operations con-
trol involving second by second real time actions; operations accounting and
review involving post-fact evaluations and post-disturbance analysis.

(i) Programmes for calculating line losses, machine efficiencies and fuel
costs.

(1i) Predictive programmes for forecasting system load.
(iii) Programmes for accounting and billing.
' (iv) System security procedures, programmes and application of computer
status monitoring of system information and display, contingency
evaluation for system emergency and alert, restoration strategy for-

mulation and automatic control execution.

(v) Predictive programmes to project emergency in near-term and long
term future.
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2. Power Systems Planning Capability

The systems planning capability includes the generation planning
involving expansion to determine the time, size and location of
additional generation urnits; production costing and investment
costing and similarly the transmission planning covering trans-
mission expansion to determine the time, size and location of new
lines in network and the voltage level etc.; system performance

and stability checks; and system behaviour analysis.

i) Load shape modelling programmes for tabulation of daily peak
loads through the year.

ii) Generation expansion programmes for probabilistic simulation
to determine the time, size and loca-ion of new generation units.

iii) Production costing progarmmes to simulate the operation of the
future systems to determine the operating costs.

iv) Investment cost programme to determine investment costs.

v) Transmission expansion programmes to determine the time, size and
location of new transmission lines.

vi) Performance and stability programmes to check adequacy of
planned networks/systems.

vii) Long-term dynamic simulation programmes for system behaviour
analysis to evalu:te preventive measures under conditions of

overloading.




3. Power Systems Design Capability

The systems design capability would cover such aspects as
study of transient and harmonic over-voltages from switching
operations; their predictin etc. for guidance on design
considerations related to line insulation levels, lightning
arrester duties, apparatus insulation levels, circuit breaker
behaviour etc; transmission line design in consideration of
various environmental phenomena; analysis of system dynamics in
conjuncticn with high frequency componen-s; analysis of inter-
actions between gencrating machines and transmission systems over
a large range of frequency for study of sub-synchronous resonance
’ and torsional instability in the turbine-generator shaft, leading
to design of power filters to block the electrical frequencies

corresponding to torsional resonance frequencies.

i) Programmes for simulation of transients in the study of the
behaviour of equipment under rapid changes of voltage and
current.

ii) Programmes for study of stress criteria of line insulation,
environmental considerations of line design.

iii) Programmes to analyse interactions between generating machine

system and transmission system for sub-synchronous resonance, etc.
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E. PROJECT ACTIVITIES

The project and the counterpart staff shall carry out the
following activities: in actual operations.

1. Activities related to the output - 'Power Systems Operation Capability'

(1)

(iv)

(v)

(vi)

(vii)

calculation of line losses, machine efficiencies and
fuel costs; compilation of data on generation, hourly
system loads, weather conditions etc.,

forecasting hourly system load for several days into
future based on the past data and weather-load correlations;

preparation of schedules for unit commitment, stert-up and
shut-down etc. for optimizetion of economy;

operations accounting for billing,
maintaining and improving operation reliability,
application of security procedures, apvlication of

computer~ and telemetric equipment;

processing of system data to predict .ergencies in the
near— and long-term future; undertaking preventiv> action;

conducting two special courses on systems economic
operation and reliability;
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Activities related to the output: 'Power Systems Planning

Capability'

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

data preparation and load shape modelling for
projecting daily peek loads;

preparation cf data on generation and load analysis
of system reserves, and probabilistic simulation

to determine the size of new generation to meet the
load; calculation of loss of load probability etc.,

data preparation and computation of production
costs for future systems, by simulation of the daily

minimum cost economic operation of the syster;

planning transmission systems required for future
expansions, evaluation of investment costs etc.,

evaluation of system performance and stability,
adequacy of planned networks/systems;

analysis of system behaviour to evaluate preventive
measures under conditions of overloading;

conducting a special course on systems planning.
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3. Activities related to output: 'Power Systems Design Capability'

(i) simuletion of transients and study of the behaviour
of equipment;

(ii) transmission line design;
(iii) study of sub-synchronous resonance;

(iv) design of protection systems etc.,

(v) conducting a special course programme on systems design.
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PART 11

THE PROJECT

A. DEVELOPMENT OBJECTIVES

(i) To lay the foundation and develop the capability for the
formulation of future energy strategies to meet the
increasing demands of electric energy with optimum utilization
of the input energy forms from the available resources.

(1i) To develop a comprehensive understanding and systems ¢ pability
in the electric power industry for the long range conceptual
planning, design and operation of the national power system

with optimization of economy and security.



B.

PROJECT OBJECTIVES

STAGE 1

(i) To provide preraratory assistance to identify the specific
need< in the development of power systems capability based
on the actual national electric power system and its future
expansion plans and requirements and in relation to the
computer and telemetric supervisory equipment envisaged.

(ii) To provide an exposure to the senior officials responsible
for the future operation of the system, to study the
existing power systems operation in other countries.

(iii) To equip engineers and specialists with adequate basic

technical know-how before commencing actual system
operations for smooth transition into stage II activity
of the project.




STAGE 11

(1)

(i1)

(iii)

To develop the systems analysis and synthesis capability

and the related digital, analog and hybrid computer techniques
at the central energy control centre with telecontrol for the
operation of the national electric system with optimum economy
and reiiability.

To strengthen the systems planning capability in the bulk power
generation, transmission and distribution to meet the future
needs with economy of operation and investment,

To build up the systems design capability to enable optimum
design of transmission line and elements for system stability,

protection, etc.




C SPECIAL CONSINTRATIONT
i) It is the objective of the Government to exnlore wavs ard rmeans to

utilize the available energy resources with optimum economny.

ii) Action has been initiated for the vrocurement and installation of

cormuters in the central energv control centre and telemetric control

eguioment at all levels of the interconnected repgional networks of the
national grid and the former are expected to be put into operation

from the second auarter of 1985.



D BACEAROUND_AND JUSTIFICATION

i) Develonment Hy.  icois:

The effective formulation of future enerpv strategies for enerpy
conservation and ovtimum utilization of the available resources, involves
the ability for economic utilization of electric energy which is presently
the established form of energy. All other resources, such as coal, oil,
Fas, hyvdro, nuclear, as well as the renewable ones being the inout forms.
The ever increasing demands on electric energv and the high rates of
growth in this demand highten the need for such economic utilization.
This requires a comprehensive understanding of the commlex bulk power
generation, transmssion and distribution systems in order to realise the
econony and reliebilitv in their present overation and future planning.

The project is exmected to develon the systemrs canability necessary
for the operation of the electric power system with ontimun economy and
reliability: and the planning and desien of the future generation,
transmission and distribution systems for economv and reliability in
exnansion, production and investment: thus fulfillines the develonrment

oblective.




ii) Project Hymothesis:
(i) The vroject is exnected to develon the systems canability at the
comnuterized enerry control centre whose function is to control the
oreration of the national electric svstem so as to ontimize economy
and security. The oneration of the svstem with optimum machine
efficiencies. reducing the fuel consumotion to minimize the cost of
vover;and to employ vredictive programmes for probabilistic forecasts
of system load in the near-term futur to enable start-un and shut-down
scheduling of generation units to ontimize overatinr econory: and similarlyv
the oneration of the system using "state estimation techninues that
process the system data to project the nrobahility of emergency
in the near-term future to permit preventive action to ovtirize
securitv, constitute the svstems capability in overation which is an
. exnected outnut of the vroject, instrumental in ontimizing the economy

and securitv. thus achieving the project objlective.
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(ii) Further the nroject is exnmected to develon certain canability in the
area of nlanning, involving assessment of generating capacitv reauired in

the future: determination of the size, location and time of the new generatinc
installations: the size and location of the interconnections and transmission
lines and their voltage levels: the future oneratinr costs and investment
levels and the effects of new technolories, etc.: and the relevant

prograrmes are part of the systems olanning capability, which is the

exvected nroject output. That is directed forwards achieving economy and
reliability in generation and transmission in meeting the future needs,

thus meeting the nroject objective.
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(iii) ™e vroject is also exnected to build ur certain capability in the
area of svstems, design, including desirn of extra-high voltage systenms;
design considerations, such as line insuletion levelis, apparatus insulation
levels, lightning arrester duties, etc.: design of circuit breakers and
eauiorent under rapidly changing voltages and current; transmission line
desipn including design of new lines; and the studv of sub-s¥nchronous
resonance between the transmission net-work svstem and the generating
mechines. etc., which is an outout of the project that would lead to

the systerm desipgn with stability and ensure relisbility, thereby realizing

the project objective.




(iv) As un-to-date commuter eauinment is beinF installed in the cent:al

enerry coentrol centre and regional control points to provide the oneretions
control functions of economic disnatch and load freaquency control. The

same cormuters would also be used on a time-sharing basis to undertake
orerations nlanning, accounting and review activity. The computers would

also verforn the surervisorv function. Sonhisticated telemetric eauirment

is also being installed in the control centres and nrincinal power stations
and sub-stations for remote suvervisorv control. In the vrocess of installatior
and initial runninc-in diring the project activity the personsal cadres

would be enuinned with the necessarv know-how for future oneraticns. This

would contribute to the achievement of the nreject objectives.
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V) The systems planning capability would imbibe that which would be instru-
mental in identifying for optimum =conomy alternative sources of energy in the
immediate peak-load, short and long teirm demands and needs. These would inclu-
de standby power plants such as those with gas-turbine-driven generators (com-
bustion turbines) using light oil, for "topping” or emergency peak loads at ex-
tremely short notices, hydro sources in the short and medium terms and nuclear
and other sources such as wind and solatr energy in the medium and long terms.
This would fulfil the project objectives in meeting the future energy needs

with economy of operation and investment.
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E. PROJECT OUTPUTS

STAGE 1

The following are the expected outputs of the project in the prepara-
tory phase of the project:

1. A report on the existing power system, present operations, specific
needs of the central energy control centre, capability requirements
in terms of systems operation, planning and design and in reference
to the related techniques and automation technology involving com-
puters and telemetric equipment that has been planned.

2. A study tour for two senior officials to two countries with advanced
energy systems operations for a period of 1 month.

3. TFellowships for four engineers/specialists in one of the above coun-
tries, at the central energy control centre and the telemetric control
equipment installations for a period of 4 months each.
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STAGE 11 (OUTPUTS)
The following are the expected outputs of the project in terms of capabi-
lities that are reflected in certz2in programmes mentioned below under each

capability.

1. Power Systems operation capability

The systems operation capability includes the analytical techniques and
automation technology to improve the system operation in terms of operations
planning involving problems of next hour, day and month etc; operations con-
trol involving second by second real time actions; operations accounting and
review involving post-fact eveluations and post-disturbance analysis.

(i) Programmes for calculating line losses, machine efficiencies and fuel
costs. .

(ii) Predictive programmes for forecasting system load.
(iii) Programmes for accounting and billing.
. (iv) System security procedures, programmes and application of computer |
status monitoring of system information and display, contingency

evaluation for system emergency and alert, restoration strategy for-
mulation and automatic control execution.

(v) Predictive programmes to project emergency in near-term and long
term futvre.
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2. Power Systems Planning Capability

The systems planning capability includes the generation planning
involving expansion to determine the time, size and location of
additional generation units; production costing and investment
costing and similarly the transmission planning covering trans-
mission expansion to determine the time, size and location of new
lines in network and the voltage level etc.; system performance

and stability checks; and system behaviour analysis.

i) Load shape modelling programmes for tabulation of daily peak
loads through the year.

ii) Generation expansion programmes for probabilistic simulation

. to determine the time, size and location of new generation units.

iii) Production costing progarmmes to simulate the operation of the
future systems to determine the operating costs.

iv) Investment cost programme to determine investment costs.

v) Transmission expansion programmes to determine the time, size and

location of new transmission lines.

s

vi) Performance and stability programmes to check adequacy of
planned networks/systems.
vii) Long-term dynamic simulation programmes for system behaviour

analysis to evaluate preventive measures under conditions of

overloading.
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3. Power Systems Design Capability

The systems design capability would cover such aspects as
study of transient and harmonic over-voltages from switching
operations; their predictin etc. for guidance on design
considerations related to line insulation levels, lightning
arrester duties, apparatus insulation levels, circuit breaker
behaviour etc; transmission line design in consideration of
various environmental phenomena; analysis of system dynamics in
conjunction with high frequency components; analysis of inter-
actrions between generating machines and transmission systems over
a large range of frequency for study of sub-synchronous resonance
. and torsional instability in the turbine-generato: shaft, leading
to design of power filters to block the electrical frequencies

corresponding to torsional resonance frequencies.

i) Programmes for simulation of transients in the study of the

behaviour of equipment under iapid changes of voltage and

-

current.
ii) Programmes for study of stress criteria of line insulation,
environmental considerations of line design.

iii) Programmes to analyse interactions between generating machine

system and transmission system for sub-synchronous resonance, etc.
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F. PROJECT ACTIVITIES

STAGE I

1. Activities related to output 'Report' on the existing
power system, operations and needs

The project team of consultants shall.over a period of
2 months, prepare a report based on and 1nc1ud1ng the following:

i) study of the existing power system and
its operation;

ii) system operation with computer and telemetric
equipment at the energy control centre, regional
centres, power stations, sub-stations etc.,

' iii) systems operation, planning and design needs and
identification of the required programmes,
procedures and methodologies;

iv) identification of the elements of the study tour
and fellowships including institutions;

v) recommendations on the stage II project specifics:

and implementation programme, additional equipment
e required etc.,

2. Activities related to the output: 'Study Tour'

The study tour programme shall cover the broad orientation
as below:

i) overall power systems operations, economy and
. security aspects; management etc.,

ii) future expansion programmes and investment aspects,
energy resources;

iii) impact of new technologies.

3. Activities related to the output: 'Fellowships'

The fellowships for the speciaslists and engineers shall,
in general be concerned with the following areas, to be detailed
and elasborated by the consultants and on their recommendations,
i) energy control centre operations;

ii) power stations, sub-stations, transmission networks, etc.,

iii) the computer and telemetric equipment, utilization etc.,

iv) programmes for system operation, planning and design etc.,




STAGE 11
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(PROJECT ACTIVITIES)

The project and the counterpart staff shall carry out the
following activities: 1in actual operations.

1. Activities related to the output - 'Power Systems Operation (apability'

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

calculation of line losses, machine efficiencies and
fuel costs; compilation of data on generation, hourly
system loads, weath:r conditions etc.,

forecasting hourly sysiem load for several days into
future based on the past data and weather-load correlations;

preparation of schedules for unit commitment, start-up and
shut-down etc. for optimization of economy,

operations accounting for billing,
maintaining and improving operation reliability,
application of security procedures, application of

computers and telemetric equipment;

processing of system data to predict emergencies in the
near- and long-term futurz; undertaking preventive action;

conducting two special courses on systems economic
operation and relianility;
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Activities related to the output: 'Power Systems Planning

Capability'

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

date preparation and load shape modelling for
projecting daily pean loads;

preparation of data on generation and load analysis
of system reserves, and probabilistic simulation

to determine the size of new generation to meet the
load; calculation of loss of load probability etec.,

data preparation and computation of production
costs for future systems, by simulation of the daily
minimum cost economic operation of the srster;

planning transmission systems required for future
expansions, evaluation of investment costs etc.,

evaluation of system performance and stability,
adequacy of planned networks/systems;

analysis of system behaviour to evaluate preventive
measures under conditions of overloading;

conducting a special course on systems planning.
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3. Activities related to output: 'Power Systems Design Capability'

(i) simulaticn of transients and study of the behaviour
of equipment;

(ii) transmission line design;
(iii) study of sub-syrchronous resonance;

(iv) design of protection systems etc.,

(v) conducting a special course programme on systerms design.




-19-

G. INPUTS/UNDP

STAGE I: Preparatory Assistance, Duration 6 months

man/months
(i) Consultant, power systems operation 2 m/m

(ii) Consultant, camputer systems engineering 2 m/m
(iii) Study tour, two officials at 1 month each 2 m/m
(iv) Fellowships, four specialists at 4 months each 16 m/m

STAGE II:

~—,

(1) Bxperts

4 experts, one each in the following fields '
(areas); for 1 year 48 m/m |

- power systems operation and control

- power systems planning and development

- power systems engineering and design

- oomputer applications to power system
operation and telemetry

(ii) Consultants

4 oonsultants, one each in the foll-wing
) areas for 2 months each at various times
over the project duration 8 m/m

- network analysis

- machine - network stability

- system protection

- telemetric supervizory systems

The above areas to be more specifically identified in the
stage I of the project.
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(iii) Bguipment

The major equipment consisting of the camputers in the energy
control centre and the telemetric equipment at all levels is provided
by the Goverrment. Certain additional equipment is foreseen to supplement
the above for effective implementation of the project activities. These
would include, tentatively, items such as display terminals, printers and
plotters, analog computer consoles etc. to be specified in detail during
the preparatory assistance phase of the project (stage I). To meet
the equipment component a provision is made to the extent of US $ 80,000.
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i) Develonment Hymothesis

Iz renerszl, more than 897 of the electric nower penereted is nroduced
by stea~ turbines. The majority of these are on steam supnlied fror bhoilers
usins fossil fuels (coal. oil and gas). T.e dev=lonment of the nower reneratior

uirrent industry which is nresentlv nroduc: nf stear turbines that are not

very efficient and modern, would involve upprading the desifm end manufacturinr
canability of the industrv in order to enable it to desipn and nroduce
efficiert modern stear turbines. The nronosed prolect has its otiectives to
strenri>en the desirn and manufacturine canahilities, which when realized
would achieve the develonment objective.

Tre exrort of the steam turhines to develovnins countries woul?d reauire
rroduction of efficient and modern steam turbines in the ranges envisared
at corretitive prices and it comparable auality. This would reauire annronriate
desirr. 2and production know-how. The subject project foresees to strensthen
theser <wo cenebilities that would enable the realization of the develonrent
objective

ii) Prolect Hvmothesis

The overall efficiency of steam turbines cen be said to be constituted
by the internal efficiency of the fluid-rotor transfer process, the mechanical

efficiency relating rotor energy to ghaft enerry and the volumetric efficiency

relatin~ to leakare of fluid. The increased desipgn capabilities reflected
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in the rodern desifn of the turtine includinr the type, nower range, stea-
pressure. thermodvnamic cveles, the vane desirn, rotor ané shell desirn.
rmaterials. sealinr,vibration, =tc. and the manufacturinr canabdility in

terms of the nrocesses. quality of machininf, assermtly, bslancing and testin-
etc. weuld be instrumental in PrinfinF out modern efficient desifns and erarle
the nroduction of such turbines at cormarable quality ansd cormetitive ccetrn.

thus reetinr the project objectives.

PROJECT QU2

The nroiect is exrected to result in the followinr cararilities as
cutnuts. reflected in the items nresented below each. .
i) Turbine Desirn Canatility

cerahility to desifFn the turbine cvcles with hirh trermal efficiency

within the ranere nronosed:

3

- canatrilitr teo desirnm turhinecs with h internal efficiency:
~ canatilits 4o desirn turbine narts irncludings blades. rotor. cacine

. ete., materials, corstructicn. eto..

sealirn~, hearinrs, bolis, rovern

o
Y
4

ucins cormuter aided desirn (CAD) where necessary:

- consicerations related to sneed, weirht and cost, ete.

- rerresentative desirns of stear turhines, in the ranre and caracitieg
renuirei. anrroved for nrototvpe manufacture.

i1) Turtine Manufecturins Canability

- canabilitr to manufacture the hlades. rotor, shell and other narts at the
renuired nuality:

- eanabilitr tc assemble, including drnaric balancinr, etc.

- canahilitr for testins the turbines:

- renresentative nrototvre turbines manufactured and selected desifrnc

released ‘“or nroduction.

PRATECT ACTIVITIFS

Tre nrofect and counternart staff shall carrv out the followinrs
activities:
i) Activities related to outnut "Desirnm capability”

- Turbine therral cycle, heat balance calculations. data for determininr

cvcle cormonents. nerformance criteria, etc.




X

- Rerodrnamic desirn of blades for hirhest efficiercies. modern concents for
loss-free fluid flow and the three édimensional desifn. reduction (o34
centrifural forces: stearm velocities, rotative sneeds. internal efficiency
use of CAD { cormuter aided desifn) methods for ahove .

- Desirr of turbine narts: blades, their nrofiles, chenre of section
confiruration alonr lenrth, blade frenuencies and vibration, frequencr rarri=
from runninr-sneeds. steam forces ancd other stimuli, resonance. fatirue
failure. ete., materials, strencth/veirht ratio consideration, erosicr
resistance. heat-treatment/stellite shieldinr. ete.: desirn of ro*onr
forrins~. materiels, hearings, shaft-tearins vitrations, etc.: desirr of
bearinrs, bolts, shell, sealinr., etec.

- sreed. weirht and cost considerations.

- Desirn of twe vprototyne turbines in the ranpe and canacities renuires

i1) Activities related to output “Manufecturing cenahility”
- Tdentification of varts for menufacturins and the nroduction enuinrers

renuired,its procurement ané installestion.
- Manufacture of turbine blades, use of snecial enuinrment.

- Estatlishment of sunnly/manufacture of rotor forrinfFs, machinine.
balancinr, etc.

- Estatlishment of sunnly of castings for shell: its machinine, etc.

- Establishment of sunnly of standard varts such as fasteners, nins., e*~.
and other hourht out items like seals. nackines, etc.

- Asserbly of two nrototyme turtines, their testinr. feed back for desirn

modification/alteration. nrenaration to release for nroduction.

PREAICCT TS
i) Fxmerts
? Fxmerts, one each in the *f,llowine fields for 2 vears: LS w/p
- steam turhine desimm
- steam turbine manufacture
i1) Consulients
I Consultants, one each in the followinpg, areas, for 3 months each,

a various times durins the nroject duretion: 12 n/r

turbine thermal cvrles

aerodrnanic design of turbine hlades

vihrations in turhines

materinls for turbine blades, rotor and sheill.




R

§§§§§?|JNIDO

WROJECT BUDGET/REVISION

3 COUNTRY

Nam, Ren, of Yorea )

4. PROJECT NUMBER AND AMENDMENT

5. SPECIFIC ACTIVITY

10. PROJECT TITLE

Yodern Steam Turhines for ©mnll and “tedium Pownr Stations

PAGF

INTERNATIONAL EXPERTS
(functional titles required except for line 11.50)

TOTAL 7.

10R% 18,
s m/m s

17AA

20,

11.01 “team Turhine Nasjirn

Steam Turbhine ‘anufacture

07 U

o8 e -

6 _

11-50 Short term consultants

11.99 Sub-total— International experts?

vl
04
05 S -
06

A

7»161,100 _ el

1AT, 30 o 13.100 10
13,10n 17

n3,hnn ‘ ]

W18 . rnn h

1L_nnnnn 32

a2 .n0n
2,000

ali,8nn

210,290

oh

[}
;
!
L2f,20n

{170,800

21 REMARKS

2 11 more than 16 experts are required check here [] and attach continuation sheet 1A. This sub-totat must include all experts.

Form'FS A3/Rev.4 (2.83) Part 1



PROJECT BUDGET/REVISION

4. PROJECT NUMBER 16. TOTAL 17 1nan 18, 1080 9. 1007 20
" mim s mim | $ mm | $ mm | s mim | ]
OPAS EXPERTS (functional titles required} E I ‘r .
12.01 L P i ,
1202 . | i %
203 . _. . , i | ;
12-99 Sub-total—OPAS expertsd :
 ADMINISTRATIVE SUPPORT PERSONNEL ' .
13-00 Clerks. secretaries, drivers ; .
13:50 Freslance :nterpreters (non-UNDP projects) | 1
i”jgp-ﬁ!_‘l—Adminillrﬂiv‘ support personnel i o I l
UN VOLUNTEERS (functional titles required) i l
14.01 _ - S } ’
w02 _____ , !
1403 . . _ . * !
1904 _ ; . ,
| _14.99 Subtowl-UN Volunteersd : ; i i
15.00 Project travel ! ‘ ;
16-00 Other personnel costs Tt ‘ ' i , ,
______ Gincluding UNIDO statf mission costs) . ; : : '
NATIONAL EXPERTS (tunctional titles required) ! ! ' ‘
12.01 . - - 'l ! ; :
1703 ___ ; : ! '
voa .. i | : ! .
! :
12.05 . - ‘ i ! ! ‘
17:99 Sub-total—National experts® i ‘ | | ,
19-99 TOTAL-PERSONNEL COMPONENT nn 'L); 18,200 h L 2h.n0N kP 1 "9 .0nn s, L 177.R0n )

b1t additional individuat budget lines are required, check here [3 and atrach continuation sheet 1A. These sub-totals must include budget lines listed nn page 1A,

Form FSAY Ray A'Add 1 {2 RN



@ UNIDO

’ PROJECT BUDGET/REVISION

PAGF 1

4 PROJECT NUMBER

16.

TOTAL

17.

m/m

1901
t
S

20

SUBCONTRACTS

21-00 Subcontracts
TRAINING

1 31-00 indwiduat tellowships

) 32.00 SIudv»Iouvs; UNDP group training
33-00 Inservice training

~ 34:00 Non-UNDP group training
35.00 Non-UNDP meetings

139:99 TOTAL-TRAINING COMPONENT
EQUIPMENT

_41:00 Expendable squipment

.42:00 Non-expendabie squipment

43-00 Premises

749»99_T0TI}_L_—_E_09I?MENICOMPQNENT
MISCe ANEOQUS

51-00 Sundries

35-00 Hospitality {(non-UNDP ovoiecm_

56 00759999_:1_:‘:_95_9 V(CC_ anfl DC projects only)
59-99 TO‘.’A!._—MISCVELLANEVOVU.S COMPONENT
SURPLUS/DEFICIT

81-00 Surplus/Deficit (ADM/FS use only}

99-99 PROJECT TOTAL

€ COST SHARING (UNDP/IPF projects onty)

€ NET UNDP CONTRIBUTION

i L5000
|
|
|

]

30,000

3n.10n

1,700

1.80n

h50,000

€ For wnformation only — not for PAD input

- Fmmm AL 4 AqantAEM



UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP)

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO)

PROJECT PROPOSAL

FOR THE

DEVELOPMENT OF SYSTEMS ENGINEERING IN TRANSPORTATION

PROJECT TITLE

SYSTEMS CAPABILITY IN THE OPERATION OF NATIONAL RAIL-

WAY FREIGHT SYSTEMS

PROPOSAL No.: 24

UNIDO, VIENNA MAY 1985
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TITLE: Systems Capability in the Operation of National
Railway Freight Systems.

COUNTRY: Democratic Republic of Korea
DURATION: 4 months
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SECONDARY FUNCTION: Institutional Development
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AGENCY: Ministry of Railways
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GOVERNMENT INPUTS:

UMDP INPUTS: Us$ 87.000
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A. DEVELOPMENT OBJECTIVE

(i)

{ii)

To lay the foundation and develop the capability in the areas of
operations research, systems analysis and systems engineering.

To strengthen the conceptual and methodological capability in
the application of optimization theories and computer methods
to the analyses ans sysnthesis of the transportation systems.

B. PROJECT OBJECTIVES

(i)

(ii)

To develop the systems analysis and synthesis capability and the
related computer techniques in the operation of the national
railway freight system.

To operate the freight system to optimize the utilization of the
wagons and maximize the haulage and demand satisfaction and
minimize the costs. The haulage is required to be raised by

30 percent from the existing level.

C. BACKGROUND AND JUSTIFICATION

(i)

(ii)

Development Hypothesis:

The effective and efficient operation of transportation systems
involves the optimum utilization of the resources available and

it requires to optimize the flow while meeting the demand and
minimizing the hold overs and costs of operation and including
investments. This demands a strong capability in the systems
analysis and synthesis together with the conceptual and
methodological capability in the application of the relevant
optimization theories and computer techniques. The project is
expected to develop these capabilities thus meeting the development
objective.

Project Hypothesis:

The project is expected to develop the systems capability to

operate the national railway freight system with optimum

utilization of the wagens available, mavimizing the freight

haulage and to satisfy the demand and minimize the costs of

operation. These are the expected outputs of the project, instrumental
in the development of the systems capability to efficiently operate

the freight system thus meeting the project objective.
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D. PROJECT OUTPUTS

The following are the expected outputs of the project in terms of
capabilities that are reflected in the optimality of the functions
presented below.

(i) Increase in the freight haulage, to the extent of upto 30 percent
over the existing level.

(ii) Optimum utilization of railway wagons.

(iii) Optimum satisfaction of demand of goods at destinations with
minimum hold overs.

s . (iv) Minimization of cost of operation.

E. PROJECT ACTIVITIES

The project and the counterpart staff shall undertake and carry out
the following activities:

(i) statement of the problem.

v (ii) Formualtion of the mathematical model.

(iii) Design of the system.

(iv) Solution of the problem with necessary programmes and computer
application.

(v) Special courses in modern theories of optimization, types of
’ systems, concepts of models, stationmary and dynamic modes,
general models, application to problems in transportation, networks
of stochastic flows, net-works of queues etc., computer applications
and programmes.

F. PROJECT INPUTS

1. Eerrts:

Two experts in the following fields ~ aceas, over a
period of 4 months each 8 mm

(i)  operational research and systems analysis,
design of transportation systems.

(ii) computer applications for transportation system
design.




2. Consultant

One consultant in the following area for 2 months 2 mm

(i) stochastic processes
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PART B — NARRATIVE

1. DEVELOPMENT OBJECTIVES

(i) To develop the mamifacturing capability of the machinery industry.
(ii) 7o strengthen the capability to fabricate prototype eguipment.

2. PROJECT OBJECTIVES

(i) To strengthen the manufacturing capability of the prototype workshop
at the Société Ivoirienne de Technologie Tropicale (SITT).

(ii) To provide assistance to the prototype workshop in terms of equipping
the cadres with appropriate skills ard establishing the mamifac-
turing operations.

3.  SPECIAL CONSIDERATIONS

—c

(i) Agro products processing and the mamifacture of machinery required
for the above is on high priority.

(ii) There is an urgent need to provide immediate assistance in the area |
of mamifacture of prototype equipment. ‘

(iii) BEquipment up to a maximm of US$ 30,000 for demonstration purposes
is considered for provision, as an evceptional case.

(iv) In view of the time required for the skill development a duration of
6 months is foreseen.

4. PACKGROUND AND JUSTIFICATION

(1) Develomment Hypothesis

The prototype workshop, for effective manufacture of prototype
equipment, would require good marmfacturing capability. The mamu-
facturing capability is constituted by skilled cadres and appropriate
equipment, and the organizational methods, etc. The project has its
objectives, essentially to train the personnel imparting the
necessary skills and establish the mamufacturing operations, thus
meeting the development objectives.

(ii) Project Hypothesis

The project is expected to provide the necessary hands-on-job
activity in the mamufacturing processes and fabrization methods,
as required in the prototype manufacture over a p2riod of 6 months,
thereby providing the mamufacturing capability in terms of skills
which is an expected cutput of this project.




(1)

(1i)

(1)

(ii)

The prototype mamufacturing capability is dependent upon an
adequate munber of technicians with the necessary skills; and
appropriate machinery and facilities for the production of the
prototype equipment. It also requires personnel equipped with the
necessary methods and organizational know-how.

The personnel thus equipped with the necessary skills, the
machinery and facilities established and together with the organi-
zational know-how which are all the expected cutputs of the project,
would be instrumental in developing the mamufacturing capability
of the prototype workshop thus meeting the project objective.

PROJECT QUTPUTS

The following are the expected outputs of the project, in which
the manufacturing capability is reflected:

An adequate mumber of technicians and other cadres equipped with
the necessary skills, for the mamifacture of prototype equipment,
including manufacturing processes, such as sheet metal fabrication,
welding, machining, assembly, etc.

The prototype workshop with the appropriate equipment and facilities
ond effectively established mamfacturing operations, including
organization of raw materials, tooling, etc.

PROJECT ACTIVITIES

The project expert together with the counterpart staff shall
carry out the following activities:

Activities related to output: 'Cadres equipped with skills'

- training the workers, supervisors and other cadres in the mamu-
facturing processes such as sheet metal work, welding, machining
and assembly, inspection and quality control, etc.;

- training a few technicians in the preparation of operation layouts
for the marnufacture of camponents of prototype equipment in the
shop including machine andtool selection, raw material size
selection, sequence of operations, etc.;

Activities related to the cutput: 'Workshop emuipped with machinery
and facilities and established manufacturing operations'

- Identification of the additional machine tools and other
equipment and tooling, their specification etc, required for the
prototype workshop;

- Procurement, acceptance and installation of the equipment in the
prototype shop and inspection, etc;

- Organization of raw matccial stores, tool crib, test floor, etc;
- Establishing the fabrication, machining and assambly operations.




7.

(1)

(11)

10.

PROJECT INPUTS:

Goverrment/SITT Inputs

Provision of raw material stock;
Provision of tools as required;
Office space with office egquipment;
Local transportation.

UNIDO Inputs

International expert

Mechanical engineer, specialist in machine
tools, with extensive experience in prototype
manufacture and management of a workshop,
including organizing training, 6 m/m

(4 m/m in 1985 at US$ 7,350 and

2 m/m in 1986 at US$ 7,700)

Equipment

Selected machines and other equipment, tooling,
workshop hand tools, etc.

Final report

TOTAL INUTS

PROPOSED EVALUATION

us$

44,800

30,000

200

75,000

The evaluation of the project will be carried cut by the

Govermment and UNIDO in termms of the marmafacturing capabilicy
that is acquired by the workshop, reflected in the fabrication
of the prototype egquipment.

ENVISAGED FOLLOW UP

No follow up activity is foreseen.

PROJECT WORKPLAN

A tentative workplan will be discussed and prepared by the expert
during briefing at UNIDO which will be confirmed within two weeks
after coommencing duty at Port-Bouet.
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41-00 E‘De",d{b»", equnpment )
_ 42:00 Non-expendable equipment.

43-00 Premises

49-99 TOYAL—EQUIPMENT COMPONENT
MISCELLANEOUS

51-00 Sundries 7 i

5%5-00 Hospitatity {non-UNDP projects)

SG-OQ Support costs {CC and DC projects only)
59.99 TOTAIS_—MIS(:_ELLA_N §0U§ CQMPONENT
SURPLUS/DEFICIT

81-00 Surgl\{slpgf-c-t (:A‘DM{FSV use only)

99-99 PROJECT TOTAL

€ COST SHARING (UNDP/IPF projects only}

€ NET UNDP CONTRIBUTION

——

i

|
t
\
.

30,000

30,000

75,000 59,400

75,000 ? 59,400

200

200

15,600

15,600
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PART A - BASIC DATA

COUNTRY

PROJECT TITLE

PROJECT DURATION:
PROJECT NUMBER:
SCHEDULED START:
SCHEDULED COMPLETION:
ORIGIN AND DATE OF
OFFICIAL REQUEST:
GOVERNMENT COUNTERPART
AGENCY:
UNIDO CONTRIBUTION:
GOVERNMENT CONTRIBUTION:
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FOR UNIDO INPUT:
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UNIDO SUBSTANTIVE
BACKSTOPPING SECTION:
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PROJECT PROPOSAL

The Repudblic of Cameroon
Preparatory Assistance in the
Development of Local Design Capability

for Progressive Local Manufacture of Selected
Capital Goods

3 months

September 1985

Ecole Supérieure des Sciences Economiques
et Commerciales de Douala (ESSEC)

In kind

Us$ 50,000

Engineering Industries Branch

31.9.A.




PART B - NARRATIVE

1. objectives

Develomment Objective

To assist the Republic of Cameroon in the development and

strengthening of local design and manufacturing capability in the
Capital Goods Sector with a view to achieve accelerated self_reliance.

Project Objective

- To assist the "Ecole Supfrieure des Sciences Fcoromiques et
Commerciales de Douala (ESSEC)" and/or similar institutions such
as the National Centre for Studies and Experimentation in Agri-
cultural Mechanization (CENEEMA) in identifyirg existing designs
of selected capital goods for local design/adaptation.

) - To drav up a programme to train local engineers and engineers from
subregion in the design of selected capital goods.

- To assess the existing prototype manufacturing capability and
identify the assistance rejuired to strengthen it.

- 7> identify manufacturing establisiments where the machinery of
approved designs can be manufactured.

2. Special Considerktion

- The project is expected to provide preparatory assistance to identify
the needs in terms of design and manufacturing capability in the
capital goods sector, in preparation of a project fully in line
vith the programme of the Industrial Development Decade prepared
Jointly by the Economic Commission for Africa, the 0.A.U. and UNIDO.
Which also supports the Lagos Plan of Action to assist in the
acceleration of self-reliant and self-sustained industrialization
of Africa.

' - The assistance is an ad-hoc essigmment of high-level experts whose
services are urgently required to advise on the formulation and
other specific questions related to the preparatinn and implementation
of an industrial project in the area of develomment and strenghtening
of local design capability for the progressive local manufacture
of selected capital goods.

- The above assistance is in accordance with the criteria made under
the provisions of the 8pecial Industrial Services,

3. Background and Justification

UNIDO is assisting the African Region through the "Ecole Supérieure
des Sciences Economiques et Commerciales de Douala” in Cameroon

in training and upgrading of skills in productic.a engineering and
production wanagement.

The purpose of this important regioral programme is to improve
production processes and production techmology.




It has become, however, obvious that there is a need to supolement
the adove mentioned programme through a progressive programme
which will strengthen the indigenous design capabdbility, reinforce
existing prototype manufacturing capacity snd transfer of proven
design to existing industrial manufacturing enterprises for the
benefit of the African subdbregion.

There ave a great number of existing metalworking manufacturing
units in the region which work far below capacity. In order to
augment utilization of installed capacity and expand it in the
future, improved product quality and diversification of production
programmes are essential inputs to overcame this severe short-
coming. The programme will strengthen the indigenous design
capability and contribute to the diversification of production
programmes and to the progressive increase of the local manufac-
turing content and thus reducing imported equipment and machinery.

. In order to effectively formulate the project to imrlement the
above, preparatory assistance is needed to identify the various
elements. The present project is directed towards this purpose.

b, Project Outputs |

Phase I - Preparatory Assistance Phase

As a result of an assessment carried out by two UNIDO consultants,
an adviser from ARCEDEM (Regional African Design Institute in
Nigeria) and a UNIDO staff mission to Cameroon followed by a
mission of a Govermment official from Cameroon to UNIDO to finalize
the Phase II project,the following outputs are expected:

-~ Tdentified institution/institutions in Cameroon most suitable
for development of the programme.

- Capital goods identified which are most suitable for design
adaptation and local manufacture.

-  Assesmment of existing prototype manufacturing capadbility and
specification of additional input requirem.nts in terms of
equipment , manpowver and training.

- Assessment of loca! and subregional training needs for the
design development programme.

-~ Integrated three year implementation programme with deteiled
specifications for all inputs and outputs,.

5. -Project Activities

(i) Pield study of the existing institutions and suitable
products and for the assessment existing design and manufac-
turing capabilities, over a period of 1 1/2 monthe,

(ii) Identification of institutions for programme development,
selection of suitable products for design adaptation and
assesmment of existing capabilities and identification of
technical assistance needs.

({i1) Preparation of the programme for the implementation of the
technical assistance over a period of 1 month (including item ii).l

(iv) Pinalizetion of the report with Covermment representative
(2 weeks).




6. Project Inputs

(a) Govermment Inputs

Counterpart staff including administrative support services,
physical facilities (buildings and equipment ). Operational expenses
including travel expenses within the country.

(b) UNIDO Inputs

The expert services are recommended for subcontracting Us$

(i) Cost of subcontract for the services of design and

production engineer, including home office support 45,000

(ii) Govermnment officiel mission to Vienna 2,000

(iii) Adviser from ARCEDEM 1,000
(iv) UNIDO staff miseion 2,000

TOTAL 50,000

7. Proposed Evaluation

The evaluation of the report will de carried out by the Govermment
and UNIDO. Base(' on tkis assessment of the scope of the second phase
of the project will be determined.

8. -Envisaged Follow-up

A technical assistance project is foreseen for the development of
local design capability for progressive manufacture of selected
capital goods., The project will bde formulated based on the recosmen-
dations of the present project report.

, 9. Project Workplan

A detailed workplan wiil be prepared by the leader of the sudb-
contractor's expert team at UNIDO.
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3 CSUNTRY [4. PROJECT NUMBER AND AMENOMENT |5, SPECIFIC ACTIVITY

Rev. of Cameroop ; 31.9.A,

10_ PROJECT TITLE
Preparatory Assistance in the Develorment of Local Design Capability
for Progressive local Manufacture of Selected Capital foods
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TOTAL
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1985

m/m

18.

19

20

m/m

OPAS EXPERTS {tuncuonal uities required)

1201 ___

12-99 Sub-total—OPAS experts®

| ADMINISTRATIVE SUPPORT PERSONNEL

13-00 Clerks. secretaries. drivers
13-50 Freelance interpreters (non-UNDP projects)
13-99 Sub-totat— Administrative support personnel

UN VOLUNTEERS (functional titles required)

14.01

14.02 _

1403 .

14.04 _
| 14:99 Sub-toral~UN Volunteersb

15-00 Project travel
16 00 Other personnel costs
tinclucding UNIDO staff russion costs} B

NATIONAL EXPERTS (tunctional uties required)
17.01 __Govermment expert/official .
17.02 _ Adviser from ARCEDEM
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17-99 Sub-total—National expertsd
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20.
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SUBCONTRACTS

'21.00 Subcontracts
T “AINING

| 31-00 1ndividual fellowships
~ 32:00 Study tours; UNDP group training

3300 In-service training

34-:00 Non-UNDP group training

'35:00 Non-UNDP meetings
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EQUIPMENT

41-00 Expondabl, oquipmorn

42.00 Non-expendable equipment
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g

756-00 Support costs (CC and DC projects only)
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SURPLUS’DEFICIT
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€ NET UNDP CONTRIBUTION
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UNTTED NATIONS INDUSTRIAL DEVELOPMENT ORGARIZATION

PROJECT PROPOSAL

PART A - BASIC DATA

COUNTRY/REGION:
PROJECT NUMBER:

PROJECT TITLE:

DURATION :

SCHEDULED START:

SCHEDULED COMPLETION:
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OFFICIAL REQUEST:

COVERNMENT COUNTERPART

AGENCY :
UNID) CONTRIBUTION:

GOVERNMENT CONTRIBUTION :

CURRENCY REQUIRED
FOR UNIDO INPUT:
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Somalia

Assistance in repair and maintenance
of water regulators

3 months

IV Quarter 1985

Govermment letter to Resident
Representative 31 March 198<

Ministry of Industry through
Foundry and Mechanical Workshop

us$ 75,000

In kind

us$ 75,000

Engineering Industries Branch

3109-80

e -




PART B - NARRATIVE

1. OBJECTIVES OF THE PROJECT

A. Dervelopment Object.ves

(i) To provide appropriate industrial inputs to agricultural development
in order to increase agricultural production and labour productivity.

(ii) To increase the capability of local industries for the future
manufacture of new water regulation equipment included in the
irrigation development plan.

B. Immediate Objectives

(i) To upgrade the repair and maintenance capabilities of local
engineers and technicians in the repair and maintenance of
water regulators.

(ii) Upgradirg the manufacturing capability of the Foundry and
Mechanical Workshop to ensble them to produce the water
regulation equipment.

2. SPECIAL CONSIDERATION

(1) Irrigation is on high priority.
(ii) Somalia has limited experience in the water distribution system.

(iii) There is an urgent need to provide immediate assistance in the
areas of repair and maintenance of the water regulation equipment.

(iv) EPquipment up to a maximum of $ 30,000 for demonstration purposes
is considered for provision, as an exceptional case.

3. BACKGROUND AND JUSTIFICATION

- In Somalia there are more than 8 million hectares of cultivable
land and only less than one million are utilized.

- Irrigated agrizultural areas from Juba and Shebdelle rivers, the
only source,K account for 30 percent only of agricultural products
while the remaining 70 percent come from rainfed areas.

- Agricultural export is in second place to 1ivestock in the
national economy.

- Land and water department which is part of the Ministry of
Agriculture, plans the construction, operation and repair and
maintenance of all water regulators in the irrigation network.

- Lack of well planned irrigstion systems and bed water management
led to the poor distribution of water resources and resulted,
among other things, in very lov ecrop yields.

- Various seasonal streams flood the valleys 2nd Join the ocean
without proper conmtrol.




- During the last decade, Somalia suffered drought which caused
casualities in live stock, natural grazing and crop failure,
This resulted in heavy financial losses and the country had to
import 30 rercent of its needs of grain. Self-sufficiency
plans were set back. This situation could be remedied through joint
efforts of the Govermment and the farmers to raise production
to meet the needs of a rapidly inereasing population.

- A fev years dack some foreign contractors tried to execute a
project for repair and construction of water regulators but
did not succeed decause of lack of foreign currency, delay of
the project start, high operation cost and the technology
adopted was not transferred to the locals,

- The National Yarm Machinery and Agricultural Services Agency
(ONAT) have been making some water regulators and irrigation
gates for some years nov. They still 3o vhenever contracted for
jt. They dc very little repair and maintenance work.

. - The Poundry and Mechanical Workshop was the only unit that did
some good repair work on these regulators and are still doing
go, inspite of all the technical and financial gdifficulties
they are facing. They lack technical skills and practical
experience and field repair equipment as the foundry is
located in Mogadiscio which is at least 60 km from the nearest
irrigation project.

- The agricultural development plan includes the folloving
R three irrigation projects:

(a) The Balad flood irrigation project on Shebelle River
has been completed and is in operation.

(b) The first phase of Panole Dam and Juba River has been com-
pleted and the second phase is on the way.

(¢) The Bardere Dam (Juba River) feasibility study was com-
pleted and soon thepoject implementation will start.

These three projects will add more durden on the foundry
. for repair and mainterance of water regulators. The problem
is going to be greater, and sincere and serious measures must
be undertaken to equip the Foundry and Mechanical Workshop to
cope with the increasing need for repair anl maintenance of
these water regulators. If this is neglected the consequences
can be damaging to the irrigated agricultural sudb-sector.

k., PROJECT OUTPUTS

(a) Equip and organize a unit for repair and maintenance of water
regulators in the irrigated projects.

(v) Well trained cadres and field technicians able to ensure
repair and maintenance of water regulators.




S. ~PROJECT ACTIVITIES

The project and counterpart staff shall carry out the following activities:

(i) Procurement and installation of equipment.
(ii) Organization of study tours and fellowships including the programme.

(iii) Demonstration o?methods, techniques and processes as required
for repair and maintenance of water regulators.

(iv) Demonstration of manufacturing processes such as siheet metal fabri-
cation, weiding, etc., and quality control for manufacture of water

regulacors.

6. PROJECT INPUTS

(a) Expert in manufacture of water regulators 3m/m
(vb) Study tour 2m/m ( 2 engineers, 1 month each)
{e) PFellowships 8 m/m (4 technicians, 2 months each)

For study tour and fellowships it is recommende2 to send participants
to Sudan and/or Egypt. Both countries have extensive and long experience in
irrigation works, manufacture and repair of water regulators and other
water control measures,

(d) Rquipment (see annex I)

Govermment Inputs

(a) Counterpart staff

(v) Industrial and administrative premises

(¢) Miscellaneous operating costs

(d) Material and components for repair and maintenance of water regulators
(e) oOffice equipment and supplies

7. PROPOSED EVALUATION

An evaluation mission could be sent from the headquarters before com-
pletion of the project. The evaluation would be in terms of repair and
mainteuance capadility acquired dy the workshop, reflected in the
actual equipment repaired and maintained.

8. ENVISAGED FOLLOW UP

No followv up is envisaged.

9. PROJECT WORKPLAN

A detailed workplan and programme will be prepared dy the expert
during the first 2 weeks in the field.

10, PROJECT BUDGET

The project hudget is given in annex IIT,
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- (1) -
ANNEX - I ()

SOFALIA:

Proposed Machinery and Eguinment

EXPENDABLE
1 2 3 4 |
TTEY DESCRIPTION No. | c/¥ s %
1. Mechanics Assorted Tools, Spanners, Filee, Vices,

Hack Saw, chisels, etc & ut+ &00

e brills - BSS 2nd Motric S Doz, 500

3. Grinding Discs € in dia 6 100

L. Grinding Discs 12 in dia 122 300

Sudb total US Dollars $ 1,300

8ud Total non- expandable Equipment 26,304

Total Ekquipment $ 27.600

' Miascellapeous and spare parts 2,400

Grand Total US Dollars $ 30,000
L.BxsauL--u::-.:z:-:-sun-:--u-mu-mm-a IEEEEE SR/ EEERTEESESEREERE




ANNEX - 1

- (ii) -

contd.

SOMALIA: Assistance in Repair and Maintenance of Water Regulators.

Proposed Machinery and Equipment

NON-EXPENDABLE

1 2 3 4
ITEM DESCRTPTION NO. EST. COST
C/FUS $
1 Arc welding unit with all standard equipment
and accessories 2 1,200
2 Gas welding and cutting unit with 2 empty oxy-
gen cylinders and 2 acetylene set of torches,
ganges, hores, etc. 2 2,400
3 Portable Diesel engine generator and accessor-
ies 1 10,000
4 Pick up car tobe used as mobile workshop 1 8,000
5 Hand Electric Drill gun 1/2 H.P. with standard
equipment and accessories 2 1,000
6 Hand Electric grinder 6in- Portable with
accessories 2 600
7 Metal folding work tables 2 120
8 Power reciprocating saw 1/4 in 1 700
9 Blacksmith tools-set,anvils, electric hearth
and hood etc. 1 set 1,500
10 Pedestal grinder, double ended 12 in wheels 1 800
Sub Total Non-Expandable us $ 26,300
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:

3 COUNTRY 4. PROJECT NUMBER AND AMENDMENT [5. SPECIFIC ACTIVITY
Somalia 31.9.B

10. PROJECT TITLE
Assistance in Repair and Maintenance of Water Regulators

16. 17, 18, 19, 20,
INTERNATIONAL EXPERTS TOTAL l?_§5 e
{functional titles required except for line 11-50) m/m $ m/m $ m/m S m/m $ m/m $

11.0¢ Manufacture of Water Regulators 3 23,250 3 23,250

R E 2 — - Y S

02

"

12

13 — _—

14

e e e e e

15 -

16

11-50 Short rerm consultants

——— ——- ._ﬁ.- JECUURE U - - _A_T. [ -

11.99 Sub-total—!nternational experts® 3 23,250 3 23,250
21. REMARKS

2 )t more than 16 experts are required check here [ and attach continuation sheet 1A, This sub-total must include all experts.
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R PP0JECT NUMBER
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7m/rvv\ ’
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m/m
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m/m

OPAS EXPERTS {functional titles required)

1201 __

S e o .
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13-00 Clerks. secretaries, drivers o N I R SR o I AT S RO

1350 Freelance interpreters (non-UNDP projects) R U R SR B .. B .
7'1}_9_9}\_:}:-_!99':{\gr_ﬂngtmivo support personnel N ol I DR o ~ o
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1401 ___ . i [ Y A . e e N S I N

1402 __ o e - I R - - B

403 S e e [0 R R . R [ SO
14.04 _ Y I S e N SR . o
1499 Sub-total~UN Voiunteers® R S I ) , . =l -
15-00 Project travel ] ol 7150 | 750 ) i R )

16-00 Other personnel costs

___ Lncluding UNIDO staft missioncosts) NS R S . I . _

NATIONAL EXPERTS (tunctional titles required)

1201 — . o R o _ i

1202 L . I _ 3

W“vo3 _ o L . e ; i

1704 . | i ‘. "
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b4 additional individual budget lines are required, check here

Cacen €€ 07 Q- 4 AAA 1 IO

O and attach continuation shest 1A. These sub-totals must include budget lines listed on page 1A,




PROJECT BUDGET/REVISION

4. PROJECT NUMBER 16. TOTAL 1985 18. 19. 20.
T mim s Tmim s T mm T 77 78T Tmim ] s mim
SUBCONTRACTS r
| 21-00 Subcontracts O G U S - - - . PO
TRAINING
| 3100 Individal fellowships | 8 | 16,800 | 8 | 16,800 S )
_32.00 Study tours: UNDP group training b % | %20 | 2 4,200
33-00 In-service training
; orvice tra e _— b ek -
i 34.00 Non-p!\lp_l’group trpiqiqg o S SR | o
35-00 Non-UNDP meetings e 1 U - o ~
12 21,000 12 21,000
'39-99 TOTAL-TRAINING COMPONENT ——— U S - e~ . R
EQUIPMENT
3,700 3,700
_41-00 Expendable squipment el . - IR IR IS S e _
4200Nonexpendable squipmer | | 26,300 26,300 )
. 4300 Premises o _ SO e e .
30,000 30,000
4999 TOTAL-EQUIPMENT COMPONENT B S . I . - L . o
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5100Sundres SR R R I . - .
55;00 Hqsonahw (Vnon-UVNDP pfojqctsl o '1 ]
| 56-00 Support costs {CC and DC projects only) RN SR B o R
59-99 TOTAL—MISCELLANEOUS COMPONENT o
SURPLUS’DEFICIT
8100 Surplus/Deticit IADM/FS use only) ] e -
1
99-99 PROJECT TOTAL o
€ COST SHARING [UNDP/IPF projects only)
€ NET UNDP CONTRIBUTION 75,000 75,000

€ For intormation only — not for PAD input
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UNITED NATIONS DEVELOPMERNT PROGRAMME (UN)P)

UNITED NATIONS INDUSTRIAL DEVELOPMERT ORGANIZA" iON (unIDO)

PROJECT PROPOSAL

FOR THE

DEVELOPMENT OF METAL WORKING INDUSTRY

PROJECT TITLE

ASSISTANCE TO METAL WORKING INSTITUTE OF TABRIZ

PROPOSAL No. 28

UNIDO
vIEmma MAY 1985




UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP)

UNITED NATIONS INDUSTRIAL DEVEJOPMENT ORGANIZATIGN (UNIDO)

PREPARATORY ASSISTANCE DOCUMENT

Title: Preparatory Assistance to Metalworking Country: Islamic Republic
Institute of Tabriz of Iran

Number :

Primary Function: Direct support Duration: 6 months

Secondary Function: Institution Building

Sector: (Guvt. Class.): Metalworking industry

(UNDP class. and code):

Sub-sector: (Govt. class.):
(UNDP class. and code):

Government Implementing Agency:

Executing Agency:

Estimated Starting Date:

3530 Industrial services and institutions
3521 Marufacturing industries

Ministry of Heavy Industry, IDRO

UNIDO (IO/ENG)

Government Inputs: In kind
UNDP_Inputs: Us $ 110,000
Approved:

Resident Representative on behalf Date:

of the United Nations Development
Programme




PART I LBEGAL CONTEXT

This projec: shall be the instrument (therein referred to as a plan
of operation) envisaged in article I, paragraph 7 of the Agreement between
the Goverrment of Iran ard the United Nations Development Programme signed
by the parties on 6 October 1959.

PART II THE PROJECT

A. DEVELOPMENT GBJECTIVES

o e m—— e

(i) To promote the development of fabricated metal products and machinery
industries towards achieving a higher degree of self-reliance in
the sector.

(ii) To strengthen the manufacturing capability of the general metalworking
and machinery industries.

B. PROJECT OBJECTIVES

(i) To assist the Industrial Development and Renovation Organization (IDRO)
to assess the existing manufacturing capability of the metalworking
and machinery industries and analyse their needs for strengthening

) this capability.

(ii) To identify the activities of the Metalworking Institute of Tabriz to meet
the above needs and to provide the required industrial services and
training to strengthen the mamifacturing capability of the industries
in temms of engineering design, tool engineerinc, mamfacturing processes,
production know-how, etc.

C. SPECIAL CONSIDERATIONS

(i) The Govermment of Islamic Republic of Iran has placed a high priority
on achieving an increased degree of self-reliance in the industry.




(ii) The increased self-reliance in autamotive and other transport
equipment industries and the basic machine tool and other
machinery industries is directly related to improved intra-

and inter-industry linkages both in capital equipment and component
transactions with the metalworking and machinery indGustries and
within the latter, which is dependent on its mamufacturing
capability.

(iii) The present project has its objective to provide preparatory
assistance to identify the needs as to in what areas and how
to provide these inputs into the metalworking and machinery
industries at the grass root level so as to realize the self-reliance
in the said industries.

D. BACKGRUUND AND JUSTIFICATION

In the public sector, under the Industrial Development and
Renovation Organization (IDRO) there are about 110 factories (employing
about 17,000 people) out of which 25-30 units are in the autamotive sector,
15 - 20 in the machine building, 30 - 35 in the general metalworking and
metallurgical sectors and the rest in other related areas.

As Tabriz is an important centre for industrial activities, the
Government had established a metalworking institute. The buildings and
same physical facilities are ready, but a work programme is yet to be
elaborated.

(i) Development Hypothesis

To increase the self-reliance in the fabricated metal products and
machinery industries, it involves strengthening the mamufacturing
capability of the industry enabling it to produce the necessary camponents,
sub-assemblies, systems and higher end-products including machinery etc. for
supply within the industry and to meet the derived demand fram other metal-
working and non-metal working industries, at campetitive prices and comparable




quality so as to meet the needs of the user sectors. This would demand
strengthening of the manufacturing capability in terms of engineering
design, productivity and quality.

The project has its abjective to provide preparatory assistance to
identify the needs and the technical assistance required which is aimed at
strengthening the mamufactur» .y capability that would contrihute to the
development objective.
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(ii) Project Hypothesis

The project is expected to provide assistance in assessing
the existing level of manufacturing capability, the present manu-
facturing operations and future potential,in the identitication of
the needs of the industry in terms of products required, the
problem areas, etc., and to specify the areas vhere the manufacturing
capadility in terms of product design, tool design, manufacturing
processes, production techniques, etc., is inadequate, and to arriv:
at the required activities of the metal working institute to provide
the necessary training and services in the above areas; thus con-
triduting to the achievement of the project objective.

PROJECT OUTPUTS

The expected outputs of the project are:

(i) Products and manufacturing operations of the metal working
and machinery industries identified (including future potential pro-
ducts for indigenous manufacture).

(ii) Assessment of the existing manufacturing capability in the
industry, together with identified areas vhere the capability is
inadequate in relation to existing operatinns as well as future
products foreseen.

(iii) Needs specifiid in terms of training, and technical services
that could be provided by the metal working institute of Tabriz to
the industrial estabdlishments in order to overzome the capability
constraints,

(iv) Study tour for two senior officials for two months each.

(v) Programme of activity for the metal working institute of Tabriz,
in the specific areas identified.

(vi) Detailed inputs in terme of facilities identified for provision
to the institute compris ng of the equipment, instrumentation, etec.

PROJECT ACTIVITIES

The project staff together with the counterpart staff shall
carry out the following activities:

(i) Activities related to output 'Products and Manufacturing Operations’:

- field survey of the existing manufacturing operations and products;
- exaxination of the imported products;
-~ jdentificatfon of products for import substitution.

(1i) Activities related to output 'Assessment of Pxisting Manufac-
turing Capability':

- field study of selected manufacturing establishments;

- assessment of the existing manufacturing capadility in terms of
skills, equipment , management, etc.;

~ {dentification of areas of expertise required, with reference to
additional products of potential .




(iii) Activities related to 'Needs of Training and Services':

~ 1dentification of areas of assistance to industrial establishments
in terms of training and services.

(iv)

Activities related to 'Study Tour':

study tour to be undertaken by two senior officials for a period

of two months t. visit 4_5 developing and industrislized countries
and UNIDO projects to secure information and exchange experience.

(v)

Activities related to 'Programme of Activity':

- formulation of programmes of activity for the metal working
institute including those for:

(vi)

initial identificationu of needs/activities;
continuous diagnostic analysis:
programming and scheduling of demonstration, instruction, etc.;

activities related to product design, manvfacturing processes,
operation layouts, methods, production techniques, tools, jigs
and fixtures, materials, inspection and quality control, etc,

Activities related to 'Inputs and Pacilities':

- 1identification of physical facilities, equipment , ete.;

- identification of personnel requirement.

PROJECT INPUTS

(a)

(v)

Govermuent Imputs

Counterpart staff including administrative support services,
physical facilities, operational expenses including internal
travel within the country,

UNDP Inputs

The expert services are foreseen for subcontracting

(i) Cost of subcontract for the services of n/m Us$
experts in the areas:

- production engineering 3 25,650

- design and development 3 25,650

- industrial training 3 25,650

Home office work (1 month) 15,050

Subtotal 92,000

(1) B8tudy tour (2 officials, 2 months each) b 17,000

(1ii) Miscellaneous 1,000

TOTAL INPUTS 110,020
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H. PREPARATION OF THE WORKPLAN

The workplan shall be prepared by the leader of the team of
expeits in consultation with and in UNIDO.

I. PREPARATION OF THE FRAMEWORK FOR EFFECTIVE PARTICIPATION OF
NATIONAL AND INTERNATIONAL STAFF

All activities necessary to produce the expected outputs shall
be jointly carried out by the national and the international staff.
The respective roles of the members shall be determined by the
respective leaders in mutual consultation at the beginning of the
project and set out in a Framework for Effective Participation of

National and International Staff in the Project.

J. DEVELOPMENT SUPPORT COMMUNICATION

All periodic consultative meetings, meetings with industry re-
presentatives, and internal informal discussions shall be conducted

in accordance with the agreced established procedures.

K. INSTITUTIONAL FRAMEWORK

(i) A Technical Working Group consisting of representatives,
from the Ministry of Heavy Industry, automotive group, national
project director, UNIDO/UNDP team leader and UNDP representati-
ve shall be constituted to review and advise on all technical
matters and overall progress of the project and report to the

Project Management Committee.

(ii) A Project Management Committee shall be established consis-
ting of senior representatives from the M: 1istry of Heavy
Industries, IDRO, etc, and national project director, UNIDO/
UNDP team leader to coordinate and take action on all policy
matters and assist in the effective implementation of the pro-

ject to realize the project objectives.

L. PRE-REQUISITE

As the industrial survey activity is of importance to the pro-
ject, the visits to individual establishments may be effectively |

co-ordinated.




M. FUTURE UNDP ASSISTANCE

This shall be assessed on the basis of the recommendations of

the analysis as presented in the report. The future assistance is fore-

seen in the area of establishing the metal working institute of

Tabriz, as a continuation of this preparatory assistance.

PART III : SCHEDULES OF MONITORING, EVALUATION AND REPORTS

A. TECHNICAL REVIEWS

The project will be subject to periodic technical review in
accordance with the policies and procedures established by UNDP

for monitoring the project.

B. EVALUATION

The project will be subject to evaluation, in accordance with

the policies and procedures established for the purpose by UNDP.
C. REPORTS
The draft of the final report shall be prepared by the inter-

national staff in accordance with the established rules and terms

of reference.

o



A NNEX 1

PROJECT BUDGET

Budget covering UNDP contribution is presented in Annex I.
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PART I: LEGAL CONTEXT

This project shall be the instrument (therein referred to as a plan
of operation) envisaged in article I, paragraph 7 of the Agreement between
the Goverrment of Iran and the United Nations Development Programme signed by
the parties on 6 October 1959.

PART 1I1: THE PROJECT

A. DEVELOPMENT OBJECTIVES

(i) To pramte the development of autamotive industry to achieve a higher degree

of self-reliance in the sector.
(ii) To strengthen the mamufacturing capability in the autamwtive industry, in
particular heavy duty camponents in the production plants and component

production in the ancillary industry.

B. PROJECT OBJECTIVES:

(i) To assist the Industrial Development and Renovation Organization (IDRO)
to assess the existing capability in the automotive industry and analyse
their problems in relation to production of heavy duty camponents in the
plants and auxiliary camponents in the ancillary units and identify their
needs for strengthening the mamufacturing capability.

(ii) To draw up a programme of activity to meet the above needs to develop the
production of engines, gear box and axles and other camponents;

(iii) To chart cut the activities for an autamotive testing and R + D facility

aimed at providing assistance to the industry for accelerated development.




C. SPECIAL CONSIDERATIONS:

(i) The Goverrment of Islamic Pepublic of Iran has placed a high priority
on achieving increased self-sufficiency in the autamotive industry.

(ii) The erngines and transmission elements including gear box and
axles are at present critical items.

(iii) Tre present project has its objective to provide preparatory
assistance to undertake an in—depth analysis of the main problems
of the automotive industry so as to identify a course of action for
accelerated amelioration of the constraints and identify the technical
assistance needs to be provided through an industrial project.

D. BACKGROUWD AND JUSTIFICATION

Under the 'Automotive Industries Groaup' of the Industrial Development
and Renovation Organization (IDRO) there are several plants producing
passenger cars, pick-up vehicles, mini-buses, motor cycles, including
plants for power trains, axles, frames/chassis. Apart from these there
are private camponents marufacturing establishments in the ancillary
industry. IDRO is also considering establishment of plants for engines,
gear box and autamotive axles. The industry faces many problems related
to quality, cost of production,design and testing. There is an urgent
need to identify the problems, critical constraints and to embark on a
programme of accelerated development to realize the goals of self--reliance
in the automotive industry.

(i) Development Hypothesis

To increase the self-reliance in the automotive industry it involves
strengthening of the mamufacturing capability of the plants producing the
major heavy duty items including engines, transmissions, axles etc. as well as
the capability of the establishments producing components in the ancillary
indiistry, enabling them to produce the products at competitive prices
and camparable quality. This would require strengthening of capability of
the industry in terms of design of the components, production techniques,
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methods, quality control, etc. and the physical production facilities
with the appropriate plant and machinery and testing facilities with

the necessary equipment. However, it needs an initial in-depth assess-
ment of the existing capability and an analysis of the problems and
oonstraints; and identification of the areas of needs of technical
assistance and the activities and mode of implementation of the provision
of such assistance. The present project has this as its objective which
would lead to the realization of the development objective.
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Project Hypothesis

The project is expected to provide assistance in assessing
the existing manufecturing cepability of the sutomotive industry
in terms of production of heavy duty items including the engines,
gear box and axles as well as ancillary components and to clearly
identify the problems and capability constraints in terms of
design, manufacturing processes, production technigues, quality
control, cost of production etc., and to arrive at the required
programme of action to overcome these constraints and ameliorate
the problems together with establishment of physical facilities
such as for testing, R and D, and training etc. The assessment,
analysis and identified areas for technical assistance, which
are the expected outputs of the project would be instrumental in
achieving the project objective of the preparatory assistance
aimed at a technical assistance industrial project for accelerated
development of automotive industry.

E PROJECT OUTPUTS

The expected outputs of the project are:

(i)

(ii)

(iii)

(iv)
(v)

(vi)

(vii)

Existing products of the automotive industry, imports, potentizl
products for indigenous production identified, future demand,
approximate investments etc. Existing manufacturing operations
in the plants producing heavy duty components and ancillary
establishments identified, existing industrial infrastructuv -e
analysed.

Existing manufacturing capability assessed, together with
clearly identified areas where capability is inadequate in
relation to existing products and those foreseen for future
production.

Needs specified in terms of capability and physical facilities
including those for production, design, testing and R and D
to overcome the constraints.

Study tour for four senior officials for two months each.

Programme of action formulated for assisting/establishing
plants for the production of heavy duty items, namely engines,
gear boxes, axles etc. and assisting the ancillary automotive
industry.

Progr: nme of activity drawn-up for testing and R and D facilities,
desigrn and production training facilities as identified and
foreseen.

Advice and assistance to plant management on immediate
production, testing and R and D problems.
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Detailed inputs for facilities identified in terms of personnel,
equipment and future programmes.

PROJECT ACTIVITIES

The project staff together with the counterpart staff shall carry out the
following activities:

(i)

(ii)

(iii)

Activities related to output: 'Products and manufacturing

Operations’

field survey of existing plants and establishments and
identificaticn of products and manufacturing operations.

analysis of domestic production, present imports, projection
of future demand.

examination of imported products and identification of parts
for import substitution.

identification of products, their volume for domestic
production, and approximate investments.

Identification of existing and additional industrial
infrastructure.

Activities related to output: 'Assessment of existing

manufacturing capability'

field :tudy of selected manufacturing plants and establishments.

assessment of the existing manufacturing capability in terms of
skills, equipment, management etc.,

identification of the problems and areas of capability where
additional expertise is required in relation to both existing
products and future produ~ts foreseen.

Activities related to output: 'Needs of capability and facilities'

- identification of areas of technical assistance to automoti.e

plants and ancillary units in terms of training and services
and other direct support.

- identification of facilities for continuous service to the

manufacturing establishments in the areas of testing, R and D;
design and production training etc.




(iv)

(v)

(vi}

(vii)

Activities related to output: 'Study Tour'

- organizing & study tour for four senior officials responsible
for the production and performance of the automotive plants
for two months each; to visit plants similar to those
envisaged and UNIDO projects and study their operations in
L to 5 countries; identification of the plants etc.

Activities related to output: 'Programme of Action'

- formulation of a programme of action for the establishment of
the production of heavy duty items such as engines, gear box,
axles etc., in the automotive plants/new plants.

Activities related to output: 'Programme of Activity for facilities'

- draving up of a programme of activity for the testing and
R and D facility, design and production training facility etc.
including those for

- initial identification of needs/activities.

- continuous diagnostic analysis.

- programm’..g and scheduling of demonstrastion, instruction etc.

Activities related to 'Advice and Assistan..: to the plant

management '

- Pinpoint actual production problems.
- Advise on immediate and long-term solutions for the above.

- Assist in testing and R and D problems.
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(viii) Activities, related to output: Inputs for Facilities

- identification of physical facilities, equipment etc.

~ identification of personnel requirements.

G. PROJECT INPUTS

a) Government Inputs

Counterpart staff including administrative support services,
physical facilities, operational expenses including internal

’ travel within the country.

b) UNIDO Inputs
The expert services are foreseen for sub-contracting
i) cost of sub-contract for the services m/m Uss$

of experts in the areas:

- automotive engine production 3 25,650

- gear and gearbox production 3 25,650

- Axle production 3 25,650

Home office work (1 month) 15,050
Sub-total, sub-contract 92,000

ii) Study Tour (4 officials, 2 months each) 8 28,000
iii) Miscellaneous 2,000
Total Inputs 122,000

H. PREPARATION OF THE WORKPLAN

The workplan shall be prepared by the leader of the team of experts

in consultation with and in UNIDO.
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PREPARATION OF THE FRAMEWORK FOR EFFECTIVE PARTICIPATION OF
NATIONAL AND INTERNATIONAL STAFF

All activities necessary to produce the expected outputs shall be
jointly carried out by the national and the international staff.
The respective roles of the members shall be determined by the
respective leaders in mutual consultation at the beginning of the
project and set out in a Framework for Effective Participation

of National and International staff in the Project.

DEVELOPMENT SUPPORT COMMUNICATION

All periodic consultative meetings, meetings with industry !
representatives and internal informal discussions shall be

conducted in accordance with the agreed established procedures.

INSTITUTIONAL FRAMEWORK

i; A Technical Working Group consisting of representatives

from the Ministry of Heavy Industry, Automotive group,
national project director, UNIDO/UNDP team leader and UNDP
representative shall be constituted to review and advise

on all technical matters and overall progress of the project

and report to the Project Management Committee.

ii) A Project Management Committee shall be established consisting
of senior representatives from the Ministry of Heavy Industries,
IDRO, etc. and National Project Director, UNIDO/UNDP Team Leader
to coordinate and take action on all policy matters and assist

in the effective implementation of the project to realize the

project objectives.
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L. PRE-REQUISITE

As the industrial survey activity is of importance to the project,

the visits to indivudual establishments may be effectively co-ordinated.

M. FUTURE UNDP ASSISTANCE

This shall be assessed on the basis of the recommendations of the
analysis as presented in the report. The future assistance is foreseen
’ in the area of strengthening existing automotive plants and/or
establishing new ones; as well as assisting ancillary industry and
establishing service facilities, as a continuation of this preparatory

assistance.

PART I111: SCHEDULES OF MONITORING, EVALUATION AND REPORTS

A. TECHNICAL REVIEWS

The project will be subject to periodic technical review in
accordance with the policies and procedures established by UNDP for
monitoring the project.

B. EVALUATION

The project will be subject to evaluation, in accordance with the

policies and procedures established for the purpose by UNDP.

Cc. REQPORTS

The draft of the final report shall be prepared by the sub-contractor

staff in accordance with the established rules and terms of reference.
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ANNEX 1

PROJECT BUDGET

Budget covering UNDP contribution is pPresented

in Annex 1
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