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I. INTRODUCTION 

The present report contains technical inputs directed towards 

the formulation of technical assistance programmes in the following 

fields/areas of tbe engineering industries. s~me 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 pow~r utility indus~ry, computer systems in power 

systems operation. 

6) Power generation equipment lndustry. 

7) Operational reserach and syEtems analysis in transp.,rtation. 

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 ar.d purview of the engineering activity. 

This ~s done in the part two of the report. 

Th~ second part consists of sets of project proposals under each 

:f.nclust~· or area of development. Th~se project proposals are based on 

the objectives and constraints identified earlier. They are carefully 

s1::r11ctured so as to take into consideration coDDnensurate skills, 
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equipment and management and the aspect of technology, particularly 

that which is imbibed in th~ equipment. They also seek to strenghten 

the intra-sectoral linkages especially those of the component 

transactions and to promote a horizontal integra~ion. To a larger 

extent the proposals are aimed at the medium sized manufacturP and 

in keeping the investments low. 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 coLstruction. 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 for any country according to the 

requirement and objective. 

The format of the pro:-osals 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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DEVELOPMENT CONSTRAINTS AND TECHNICAL 

ASSISTANCE NEEDS 

Tnis part discusses very b._·iefly the development constraints and 

the technical assistance need~ in the selected branches of industry. 

1. Mining and Construction equipment ind.Jstry 

The mining and construction 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 proble~s are 

presented below: 

• 

1.1 The development constraints 

(i} 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 

engfneerinl? industries is resulting in major equipment 

breakdown problems 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. 

(ii) Spare part manufacturing capability 

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 th~ user sec:ors 

as well as to expensive imporcs or alternatively to high 

inventories.blocking capit<!l involving foreign exchange 

in all cases, and in the event of inade~uacy of such funds, 

resulting in permanent abondonment of the imported original 

equipment. 
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Component manufacturing Cdpability 

The machinery and equipment requirements as mentioned 

above are almost entirely met by imports forming a 

conslderable portion of the total import bill and 

often it represents by value, ~he 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 technol~gy 

generally emp~oyed by the original equipment manufacturer 

in producing these parts is not so capital intensive, 

they car be produced by using simple labour intensive 

techniques with advantage and at comparable costs. 

However, such a manufacturing activity is not under­

taken due to inadeq:iate manufacturing capability. 

(iv) 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 teclmically 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. 
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1.2 The technical assistance needs 

Corresponding to the various constraints mentioned above, 

the technical assistance needs could be identified as below. 

(i) 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 

industrie~ 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, .~e demon~tartion unit could be envisaged 

to provide the necessary hand-on-job demonstration 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 ~~cessary skills and the 

acquired equipment and facilities, toget~er with the management 

capability would be instrumental in performing the repair and 

mPintenance of the drilling loading and transport equipment as used 

in the surface mining and ccnstrucLion, tunnelling, underground 

mining and (Onstruction, and water welldrilling etc. 
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(ii) Strengthening spare part ~anufacturi~g cap~bil1ty 

Strengthening the capability of the engineering industries 

in the manufacture of selected types of spare part~, depending 

on their technical complexity and ec0n0mic feasibility, fer 

the mining and construction equipment would enable the industries 

to effectively provide the services to the equipment u~er se~to1s 

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 n~~ess~ry 

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 ma~ufacturing of the spare 

parts for drilling, loading and transport equipment used in 

mining and co.1struction. 
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(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 jt 

to manufacture selected parts and assemble the equipm~nt (the 

rest of the equipment being imported in arrangement with the 

supplier of the original equipment). This would initiate the 

manufacturing capahility in producing/assembling the :elected 

mining and construction eq~ipment, thereby achieving the obje~tive. 

An existing enterprisa, that has been producing related or 

similar fabricated products or engaged in the repai• or 

reconditioning of simpler mining and construction equipment 

or agricultural tractors and other machinery, is expected 

to possess certain basic ~anufacturing capability in metal 

fabrication. However, it would require increased capability 

in fabrication skills, techniques, machinery and processes, and 

management to udnertake the manufac~ure of the additio11al 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 ~he sel~ctive parts 

and sub-assemblies such as frames, portal rigs, platform3, boom 

structures, rail-bound mine cars and ot~er structurals. 

The direct assistance mentioned above would provide this 

additional expertise that is needed to produce the structurals 

for mining a1;d construction and other related equipment. 
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(iv) Developing machinPry manufdcturing capability 

Organizing pilot production would enable the engineering 

firms to utilizP their exi~ting capabilities to produce 

components and sub-assemblies/sub-systems and other auxiliary 

equipment or modify the existing products to match the requir€ -

ments of the mining and construction machinery and in the process 

acquire the engineering capability nnd place themselves well on 

the way to becoming established SU?pliers. 

A pilot plant woul~ 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 cf the pilot production plant can include design 

of the boo;11 and carriage systems for the ground water investigation, 

water well drilling, surface and underground mining; ider.tification 

of components and sub-as3emblies/sub-systems that could be supplied 

by the local engineering firms, interaction with the firms to 

~stablish 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

assembl ies/sub-systems for machinery; establishment of a system of 

sub-coritarcting and supplies, establishment of the production of 

a higher end-product which was earli~r not producej (strengthening 

capabilities, bringing them out to create new capabilities). 

The existing engineering firms that have been hithert0 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 acqui•ed from licensors of their respectiv~ 

products, generally lack the ability to apply the products or 

come out with new (~ut related products) to suit a specific 

purpose or equipment. To overcome this constraint it would 

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. 
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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 production 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 integrdted system, 

the constituent machinery ought to be mutually compatible for 

optimum efficiency. (Please see Appendix 1 for detc.ils 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, 

particular care should be exercised in the selection of equipment 

for mechanization and modernization to increase the productivity. 
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2.2. The Technical assistance needs 

(i) The identification of the comprehensive mechanization of 

coal mining, in specific conditions of location end 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 

productiv~ 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 tn gain first 

hand information on the existing systems enabling them to identify the 

optimum comprehensive mechanization. 
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J. Buildir.g construction equipment industry 

The equipment referred to here includes simpler structurals, wheel 

barrows, concre~e mixers, low capacity building cranes etc. 

3.1. The development constraints 

(i) Manufacturing capability in the unorganized sector 

The existing fabricated metal products industry, that is 

mostly in the unorganized and artis~nal 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 

pr0duction methods and quality consciousness. 

(ii) Manufacturing capability in thz 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 ind~pendent 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. 
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3.2. The Technical assistance needs 

With a view to overcome the constraints, the following needs 

and technical assistance can be identified. 

(i) Strencthening the manufacturing capability in the 

un-or?anized 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 ~n the fabrication of the 

structural elements required for building construction, the 

use of simple equipment, engineering techniques and to iotro-

duce simple production methods and procedures. The meta 1 ~orking 

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, P.~quisition 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, re~~ired to m~et the demand for 

simple fabricated structural derived from the construction sector. 
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(ii) Strengthening the manufacturing capability in the 

metal working industry 

Establishing the pilot production of simple ma~hinery 

such as low capacity building cranes in an engineering firm, 

in addition to its existing product mix, would impart th~ 

rtnuisite 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 

th~ 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). 

4. Fabricat~d metal products industry 

The industry products include all general fabricated metal products 

covering a whole gamut of them from hardware items 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. 
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4.i. Development constraints 

(i) 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 c.•f much 

higher quality and very competitive in price inspite of 

tariff protection; 

The user in~~st~ies generally prefer to import these products; 

The variety and ra~ge of these products required by the 

user sectors is wide. 

(ii) 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 pric~s of the locally produced items are higher than 

those of the imp0rted 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 dnd 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 v~rious 

products and variants within their product range and lac~ 

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. 
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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 ma~hinery. 

- Inadequate inspection and quality control methods, procedures. 

(iv) The general metal wo~king 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 3nd 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 • 
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4. 2. Technical a1111istance needs 

4.2.1. General P}"oduct• 

(i) A pilot production plant/line can be tor~•een to provide the 

following eHential input• without burdening the mall and 

medium size tinas with hi.go inTestaent aachinery. 

- product knov-hov 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 otter wider range of 

products; 

- process knov-hov to impart the ability to design the aa4u­

tacturing operations based on the plant and machinery available 

to be able to accept new ?roduct3, diversity and meet the need•; 

- production knov-hov to acquire the capability to come out vith 

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

to be able to produce the products vithin acceptable price ranges; 

- quality control to gain the quality consciousneRs and introduce 

and implement the inspection and quality control methods and 

procedures; 

- limited additional, but essential machinery and equipaent. 

(ii) 'l'he activities of the pilot p~oduction plant/line are ex~cted 

to include identification ot specification of products trC11 

among those in demand that could be produced by the plant; design 

of the product including detailed design of CClllponents; identifi­

cation, modification ot manufacturing processes and operations 

to suit the existing plant and machinery; design and manufacture 

of procurement ot production attachments accessories, tooling, etc., 

tor the manufacture ot products and employment of' nev machinery. 

production aethods and quality control procedures. 

(iii) 'l'he above activities are expected to lead to certain operational 

results including building up ot cadre• vith knov-hov in the areas 

J 

ot product design, product adaptation; manufacturing procea1es; 

engineering aetbods; production technique•; quality control; 

generation ot nev equiiaent; acquisition o:f' additional 11&ehinery. 

'l'heae together, contribute to the establishllent o:f' t~e necessary 

manufacturing capability to enable the metal working firms to •~et the 

demand tor some ot the products in the indus~ry. 
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Ja.2.2. Export orientation 

(iv) Exports being one or the poasibilities to expand the final 

demand there eeems to be a potential opportunity to partly 

orient the general aet&l. working industry tor the aanuracture 

or such products, which area is beintJ "vacated" in the vorld 

aartet, presenting a potential ror acquiring a comparative 

ad:nntage. The aanuf3cturing operations required tor the production 

of' some or the products such as containers, non-preseure tanks, 

vessels, etc., are relatively labour intensive. However, certain 

technical inputs including product tnov-hov and quality control, 

handling facilities, etc., are required. 

A pilot production line can be proposed tor an existing e~ineering 

f'irm to bring in th~ abo~~ knov-h~w and be instrumental in building 

up the necessary capability initiating the process or development 

in the industry to promote it towards an export oriented industry 

thus ameliorating the said problem. 

'f!'1e sctivities involved in the pilot production of' the containers 

and non-pre111S1!!"'i: vessels ir.clude product design, manufacturing 

operations involving cutting, machinery, velding, finishing, 

assembly (and testing where nece111ary), the use of' machinery, 

production techniques, metbOds, etc. 

The above activities are expected to lead to certain operational 

results including building up or cadres with know-how in the areas 

or design, process and production, acquisition or additional plant 

and machinery required in the production and the methods and 

organization, vbich, put together, contribute to the establishment 

or the necessary manufacturing capability to produce the containers 

and non-pressure vessels in the engineering firm, initiating the 

manufacture or products where a good potential for export exists. 

5. El~ctric power utility industry - system oneration 

The industry emphasis is on economy of operation and investment and 

secur:!.ty and reliabilit;r in the electric pover systems operations. 

The sys~ems operations incl~de systems operation, •:rstems planning 

and systems design, involving computer applications. 
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5.1. Develoi:aent constraints 

Ci) Pover systems operation, planning and design capability 

The ettectiTe formulation ot tuture energy strategies tor ener~y 

consenation and optimum utilization of the available resourcf:s, 

involves the ability tor economic utilization of electric energy 

which is presently tbe established torm of energy. All other 

resources, sucb as coal, oil, gas, hydro, nuclear, as vell as 

the renewable ·-~~s being the input forms. The ever increasing 

demands r.f! electric energy and the high rates of growth in its 

demand high~en the need tor such economic utilization. This 

requires a ccnprehensive understandi~ ot the complex bulk power 

generation, transmission and distribution systems in order to 

realize ~he economy and reliability in their present operation 

and future planning. 

5.2. Technical assistance needs 

(i) Strengthening the power systems operation capability 

There is a need to develop the systems capability at the energy 

control centre whose function is to control the operation of the 

national electric system so as to optimize economy and security. 

The operation or the system with optimua 11&ehine efficiencies, 

reducing the tuel consumption to minimize the cost of paver; and 

to employ predictiTe programmes for probabilistic forecasts Of 

system load in the near-term tuture to enable start-up and shut-dovn 

scheduling or generation units to optimize operating economy; and 

similarly the operation of the system using "state estinaation" 

techniques that p.?"Oce111 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. 

(ii) Promoting the tower syatas planning capability 

Further, "'here is a need to develop certain capability in the 

area of planning, involTing assesS11ent ot generating capacity 

required in the tuture; determination of the size, location and 

time of the new generating installations; the size and location of 
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the interconnections and tranamiaaion lines and their voltage 

levels; the future operating coats and investaent levels and the 

eN'ecta ot nev technologies, etc.; and the relevant nrogrammes 

are all part or the systems planning capability, that is directed 

torvar.ds achieving economy and reliability in generation and 

tran11111iasion i~ meeting the future needs. 

The eyatea planning ce.pability would also iabibe that, which would 

be instruaental in identifying tor 0pt:brum economy alternativ~ 

sources ot energy in the immediate peak-load, short and long tena 

demands and needs. These would include standby power plants 

such as those vi.th gas-turbine-driven generat~rs (cambustion turbines) 

using light oil, tor "tonping" or emergency peak loads at extremely 

short notices, IJ7dro sources in the short and aediua tenas and 

nuclear and other sources such as wind and solar energy in the 

•edium and long terms, thus meeting the tuture energy needs, with 

economy or operation and investml!nt. 

Developing the pover systems design eanability 

The project is also expected to build up certain ~apability in 

the area or systems, design, including design or extra-high voltage 

systems; design considerations, such as line insulation levels, 

apparatus insulation le-rela, lightning arrester duties, etc.; 

design ot circuit breeKera and equipment under rapidly changing 

Toltages and cw :-ent; transmission line design including design 

ot nev lines; and the study or sub-synchronous resonance between 

the transmission network system and the generating machines, etc., 

which are the areas of design that would lead to the system 

design vith stability and ensure reliability, thereby meeting 

the need or the project. 

The above systems capability necessary tor the operation ot th~ 

electric pover system vith optimum economy and reliability; and 

the planning and design or the future generation, transmission 

and distribution systems would ensure the economy and reliability 

in expansion, production and investaaent. 



' 

- 21 -

6. Power generation equipnent irrlustry 

The EqUi?Jleilt presently dealt with is steam turbine.,. for small and 

medium ~ stations. In g2neral, nnre than 80 per cent of the 

electric :EXJ1Ner generated is p.~:cxiuced by steam turbines . 

In order to produce m::xlern and efficient bubines, it requires 

ccmnensurate design arrl marufacturing capability. Thru<_!h certain 

ca.mtries are presently prcxiucing steam turbines, these are 

not of nodern arrl efficient designs. ':.he design arxl marufacturing 

capability are the constraints to develop nodern, efficient 

turbine marufacture. 

6.2 Technical assistance needs 

'lb overccrre the above constraints the follari.ng cat=abilities 

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 mech:.mical efficiency relating rotor ene.:-:zy 

to shaft energy arrl the volwretric efficiency relating to leakage 

of fluid. The design capability needs therefore to be strergthened 

to be able to C'.esign the turbine cycles with high thennal 

efficiency, the blade systan, speeds, pressures, etc. for high 

internal efficiency and the parts arrl construction for mechanical 

arrl volumetric efficiencies. It also inv.:>lves the dynamic stability 

aspects such as vibration and resonance. 

(ii) Turbine maru!acturing capability 

This wc:uld involve i.nparting additioml kno.'1-how in the 

marufacturir.g processes, quality of machining, assari.:>ly, balancing 

and testing etc. 

Providing direct support to ~ineerin:J f inns that are already ergaged 

in the marufacture of ste.am turbines can inpart the additional design 

arrl manufacturing kOCJW-how required for the production of rrodern efficient 

turbines. 
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7. 0perational Research and Systems Analysis 

The systems dealt with are transport11tion systems. The opti­
mization of the flov, and minimization of costs, etc., are 
complex problems requiring capability in systems analysis and 
synthesis; finding apt>lication in all transportation systems. 
The developaent constraints and technical assistance needs are 
presented belov: 

1.1. Developnent constraints 

The effective and efficient operation ot transportation systems 
involves the optimum utilization of the resources available l'L!ld 
it requires to optimize the flow while meeting the demand and 
minimizing the hold overs and costs ot operation &nd including 
investments. This demands a strong capability in the systems 
analysis and synthesis togeother with tht concep~ual and methodo­
logical capability in the application ot the relevant ~µtimization 
theories and computer techniques. The lack of the sy~tems c~-;ability 
is a constraint tor the efficient operation ot the transportation 
systems. 

1.2. Technical assistance needs 

There is a need to provide technical assistance to develop the 
systems capability to efficiently operate the transportation 
systems with optimum utilization ot the wagons available, aaximi~ing 
the freight haulage and to satisfy the demand and minimize the costs 
ot operation. The tec~nical assistance is required to strengthen 
the conceptual and methodological capability in the apt>lication of 
optimization theories and computer methods to the analysis and 
synthesis of the transportation systems • 
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APPENDIX 

MACllIIIERY ARD !QUIPMDT Il'lVOLVED Ill: 

(i) SURFA~ MINING ARD CONSTRUC'l'IOI 

(ii) UIIDERGROUID MINilfG ilD COIS'!'RUCTIOll 
(iii) WATER WELL DRILLING 

(iv) COAL MINI•G 



' 

(i) APPE~DIX 

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 

powered dirt loading, high capacity bucket hoists, bucket loa­

ders and continuous mobile chain or mono-rail belt conveyors 

etc for loading anotransportation. 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 ~ongwall 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 support& and armoured 

flexible chain conveyors in the former method (longwall); and 

separate mobile coal cutters and loading and hualing machine& 

or integrated cutting and loading machines and transport equipment 

in the latter method ( =-oom-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. 
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LIST OF EQUIPMENT FOR SURFACE 

MINING AND CONSTRUCTION 

I. DRIL~INC 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 Pneumatic Percussive Drilling 

5. Crawler Drills for Hydraulic Percussive Drilling 

6. Rotary Percussive Drill Rigs, Crawler mounted. 

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

11. 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. 

1I1. 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. 
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IV. LOADING AND TRANSPORT EQUIPMENT 

1. Wheel loaders, crawler loaders 

2. Shovel excavators 

3. Bucket excavators 

4. Trucks • 

• 
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LIST OF EQUIPMENT FOR UNDERGROUND MINING AND CONSTRUCTION 

I. TUNNELLING AND DRIFTING EQUIPMENT 

1. Shield-driving equipment 

2. Tunnel boring machines 

3. Tunnel Drilling equipment 

3.1 Hand held rock drills, Pusher leg r~~k drills. 

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

4. 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, F.huttle train cars with conveyers 
etc. 

5. Drill steel equipment. 

II. 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 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. 
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~ OF EQUIPMENT FOR WATER WELL DRILLING 

1. Air-driven, water well drilling rigs. 

2. Hydraulic, w&ter well drilling multiple rigs. 

3. Hydraulic rotary drill rigs • 

• 

• 
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lNITID NM'ICNS DE.VEIDIMENI' PRCXilWt-tE (UNDP) 

UNITID NM'ICNS INIXJSI'RIAL DEVEWPMENI' ORGANI7.ATICN (UNIOO) 

WI'E: 

UNIOO 

VIENNA 

PmTICI' PIDPOSAL 

FOR THE 

DE.VEI.OPMENI' OF MINING AND CCNSTRUCTICN EX:UIPMENI' INDUSTRY 

PIDJEX:T TITLE 

HANDS-00-JOB DEM:NSTRATIOO UNIT FOR REPAIR AND 

MAINrmANCE OF SURF.ACE MINING AND CCNSTRUCTIOO 

EWIPMENI' 

(i) "Dem:mstration Unit" consists of 'Diagnostics Win;' , 

harrls-on-job 'Daronstration Wing' and 'Instruction Wing' 

(ii) "&lrface Mining arrl Construction F.quipnent" includes: Rock Drilling 

Equiµnent, Loading an::'l Transport F.quiµnent. 

PROPOSAL NO: 1 

APRIL 1985 
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DEVELOPMENT OBJECTIVE 

(i) To assist the metalworking and enp:ineering industries to 
enable them to provide service to the minin~ and construction 
sectors. 

(ii) To strengthen the capability of the en~ineering industries 
in the repair and maintenance of surface minin~ and con­
struction equipment. 
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PROJECT OBJECTIVES 

(i} To set up a repair and maintenance hands-on-job demonstration 
unit (surface mining ar.d construction eouiD111ent). 

(ii) To enable selected metalvorking and env.ineering industries 
to effectively nerform renair and maintenance of drilling, 

loading and transnort equitment as used in the surface 
mininp; and construction; by the end of a three year period • 
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,_, I'eveloprr.ent P.ypothesi s: 

(i) In the fast expandinr rr.ininr, and construction sectors, the 
machinery and equipment requirer.:ent is alr.tost entirel:r met 
by imports. The lack or adequate repair a.'1d maintena.'1ce 
capability in th<? metal -workine an'.! enr:ineerinr industries 
is resulting in major equipr.:ent b!"eakdo"-'!1 problems leadinr 
to enormous production losses in the user industry sector 
and import of expensive services fror. outside and also quite 
often to permanent r:(ia:-.Jc::::.>:·n: ,-:~ c-~:-·_::!.;.- e::;·Ji;·:;_-:_-:::.. 

( .; . ) \ ~ l Strengthening the capability of the engineerinE ind:;:tries 
in the r(:pair and maintena:. ~e of the surface mining and 
construction equipment -would enable the industries to 
effectively provide these services to the equipment user 
sectors and thereb~· contribute to the a.r..elioration of the 
abo\·e problem . 

b) ?roject Hypothesis 

( i) The repair and maintenance demons:. rat ion unit envisaged is 
exrect ed to provide the necessary :!-,a.!'ld s-on-j ob del!".onst ratio:: 
over a period of three years, thereby rroviding the necessary 
inputs to cadres and increasing t!-,ei!" ca; ability, vhich is 
the output of this project. 

(ii) The repair and r.iaintenance capabilit:; o:' the metal workinb and. 
engineering industries is dependent on an adequate number o:' 

( - .. ' :11, 

te: ~hnicians -with the necessary skills in rr,aintenance and re!'air 
techniques, aprropriate u:.achinery and facilities and personnel 
vith required inputs in r.iaintenance rrogra.mming, schedulinG 
and other ma.intena.'1ce rnanae:ement/organizational systerr.s. 

These personnel, equir;,ed ..-ith the necessar:v skills, would be 
instrmnental in perforr.-,inr the rerair and rr.aintenanr.e o!' the 
drilling, load.in£ and transport eq;.ii:rrrie:1t as used in the 
surface-rdninr and construction, thereby achievinr the pro.j ect 
objective!:'.. 
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PROJECT OUTPUTS: 

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

(a) Diagbostics and ProgrammiDR Wing: 

responsible for the following: 

{ i) 

{ii) 

(iii) 

(iv) 

(v) 

Initial identification or the repair and maintenance needs 
in the equitaent user industry sector; 

initial identification of the problems and areas of assistance 
the engineering industries: 

continuous diagnostic analysis: 

programming and scheduling for demonstration and instruction 
wings: 

organization of maintenance systems in the user industry. 

(b) Demonstration Wing: 

responsible for hands-On-job demonstration - programme im~let?entation: 
consisting of the following: 

(i} welding shop; 

(ii) machine shop; 

(iii) heat treatment shop: 

(iv) electrical shop; 

(v} hydraulic and pneumatic assembly shop: 

(vi) tool room: 

(vii) vehicle inspection hall: 

(viii) engine assembly room: 

(ix) spare part and raw 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 supervisory personnel. 

(c) Instruction Winp:: 

responsible for course - nrogramme implementati '" consistin~ of 
the f olloving: 

Facilities: 

(i) Instruction rooms: 

(ii) Audio-visual equiiaent: 

(iii) Course,materia~ .. 
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orogra!llllle content: 

course - nrogramme consisting of: 

(i) Pro~ramme for instruction in surface mining and construction e~uit.'l!":ent: 
hydraulic and pnemnatic systems etc: for technicians: 

(ii) Programme for instruction in manufacturing nrocesses and renair 
and maintenance techniques: for technicians and sunervisory 
personnel; 

(iii) Programme for instruction in maintenance nrogramming and schedulinv 
including preventive maintenance: for technicians and super­
visory personnel: 

(iv) Programme for instruction in maintenance man8Jl;ement and systems~ 
for supervisory and management personnel . 
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PRO,TECT ACTIVITIE8 : 

The project and the counternart staff shall carry out the follovill6 
activities: 

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

(i) Visits to the mines and construction sites to identify 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 vings; 

(iv) Conductiru:r; diagnostic analysis on a regular basis and 
feed back: 

(v) Or~anization of maintenance nrogramminp; and scheduling 
systems in the engineering industries. 

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

(c} 

( i) Identification of vlant and machinery for the vorkshop, 
procurement action; 

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

(iii} Conducting the vrogramme for the demonstration of basic 
manufacturi~ processes, for technicians: 

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

Activities related to the output - 'Instruction Wing': 

The activity in the following programmes vould include class work, 
group discussions and seminars: 

(i) Conducting the programme for instruction in minin~ and con-
struction equipment, with emphasis on the followiiur tonics: 

surface mining and construction operations: 

techniques for surface excavation for minin~ and con­
struction; bench blasting, contour blasting, trenchin~. 
drilling, ignition systems, etc.: 

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

- machinery and equipment used, drilling equianent, drill 
steel equi'Jlftent: auxiliary equipment including hydra,!lic, 
pneumatic, compressed air and prime mover equi}lllent: loadin~ 
and transport equipment (Annex 1). 
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(ii) conducting the progrllJllllle for instruction in manufacturing 
processes and repair and maintenance techniques. Scope of 
the programme: instruction to repair and maintenance 
technicians: 

(iii) 

(iv) 

- manufacturing nrocesses: welding, machining, beat treatment. 
electroplating, etc.; 

welding techniques for repair and maintenance: building un 
of vorn parts, hard surfacing: brazing and solderi~: bronze 
welding, etc.; 

fault finding and trouble shooting nrocedures and repair and 
maintenance techniques for hydraulic, pneumatic, electrical, 
electronic and mechanical systems: 

repair and maintenance of drillinp;, loadin~ and 
transport equiunent. 

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: 
equi'~ent data records, instruction cards and job specifi­
cation sheets for maintenance, etc.: 

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

Conducting nrogr8Jilllle for instruction in maintenance mana~ement 
and systems. Scope of the programme: instruction to repair 
and maintenance supervisory staff and JDE.nagement personnel, 
with emphasis on: 

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

cost control and inventory control in maintenance 
management . 
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LIST OF EQUIPMENT FOR SURFACE 

MINING AND CONSTRUCTION 

I. DRILLING EQUIPMENT 

1. Pneumatic Percussive Drilling Equipment. 

1.1. Rock drills for han~-held bench drilling 
1.2. Benchers, for anchoring to the rock 

ANNEX I 

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, Perc~ssive Rock Drilling Equipment. 

3. WagoP Drills 

4. Crawler Drills for Pneumatic 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. 

II. 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. 

III. AUXILARY EQUIPMENT 

1. Compressed air equipment, including compressors, installation 
equipment, line equipment, pnPumatic compon~nts and controls. 

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

3. Flushing Equipment. 

4. Dust collection Equipment. 

5. Diesel power units. 

. .• I ... 
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IV. LOADING AND TRANSPORT EQUIPMENT 

1. Wheel loaders, crawler loaders 

2. Shovel excavators 

). Bucket excavators 

4. Trucks. 
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PROJECT TITLE 
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{ii) "Surface Mining and Construction Eouipment" includes: Rock 
Drilling Equinment, Loading and Transnort Equiment. 

PROPOSAL NO : 2 

APRIL 1985 
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DEVELOPMENT OBJECTIVE 

(i) To assist the metalworking and engineeri~ industries to 
provide service to the mini111r. and construction sectors. 

(ii) To strengthen the canability of the engineering industries 
in the renair and maintenance of under~round mini~ and 
construction equit111ent . 
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PROJECT OBJ:EC'l'IVES 

{i) To set un a repair and maintenance hands-On-job demonstration 
unit {underground minin~ and construction equiTinent). 

(ii) To enable selected metal working and en~ineering industries 
to effectively perform renair and maintenance of tunnelling, 
drilling, loading and transport eouiJlllent used in underground 
mini~ and construction: by the end of a three year neriod . 
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EA:-::.;Rour;:;:1 .AND JUSTIFICATION 

a) Development Hypothesis: 

(i) In the fast expanding rr.ining a!'l: construction sectors, the 
machinery and equipment requirer:-.e~t is almast entirely met 
by imports. The lack of adequate repair and maintena"!ce 
capability in the metal vorking and engineering industries 
is resulting in major equipment break-down problems leadin~ 
to enormous production losses in the user industry/sector 
and import of expensive services fro~ out~ide and also_ 
quite often to permanent ':il-'1!13.~~->:-:' ~=- +.::.-:-· ·:-:-:,~--:~;: ·:·.:;:::;..-::.t. 

(ii) Strengthening of the capabilit:; of the e!'lgineering indust!"ies 
in the repair and maintenance o:- the underground minin~ and 
_Jnstruction equipment would enatle the industries tc 
effectively provide the serv:ces to the equipment user 
sectors and thereby contrib·Jte to the ar.:elioration of the 
problem. 

~) ?roject Hypothesis: 

(i) The repair and maintenance de~onstration unit envisage~ 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 i~ maintena'1ce management, 
over a period of three years, t!-ie::-eby providing the necessary 
inputs to cadres and increase their capability in repair and 
maintenance which is the expecte~ output of the project. 

(ii) The repair and maintenance capatility of the engineerbt; 
industries is dependent on an adequate n~~ber of these 
technicians vith the required skills in n:aintena'1ce and 
repair techniques, availability o:- approrriate machinery and 
personnel with org3.1l izat ional skills and systems cap.'3.bili ty. 

~iii) These personnel equippe:l vi th U,e necessary skiils and the 
acquired equipment and facilities, together vith the 
management capability would be instrumental in performing 
the repair and maintenance of' the tunnelling, drillinr., 
loadinc an:l tra'1::rort e~uiprr.en., ~::- usi:-j in tnc tunne1linc, 
underground mining and construction, thereby achieving the 
project objectives. 
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PROJECT OUTPU'I'S: 

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

(a) Dial(nostics and Programming Wing: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

resp0nsible for the following: 

Initial identification of the renair and maintenance needs, in 
the equiJDent user industry sector; 

Initial identification of' the problems and areas of assistance 
the engineering industries; 

Continuous di&ftnostic analysis: 

Programming and schedulillfl; for demonstration and instruction vin~s: 

Organization of maintenance systems in the user industr •.• 

(b) Demoastration Wirur:: 

responsible for hands-an-job demonstration - programme imnlementation; 
consisti~ of the folloving: 

Facilities: 

repair and maintenance vorkshon vith: 

(i) welding shop; 

(ii) machine shop; 

(iii) beat treatment shop; 

(iv} electrical shop; 

(v) hydraulic and pneUlllatic assembly shon; 

(vi) tool room; 

(vii} vehicle inspection hall; 

(viii) engine assembly room; 

(ix) spare part and raw material store; 

( x ) workshop office room. 

Programme content: 

Demonstration - programme consisti~ of: 

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

(ii) Programme for demonstration of renair and maintenance 
techniques, for technicians and supervisory personnel. 

(c) Instruction Wing: 

responsible for course - p:-ogramme im'Dlemen;~ation consisting of 
the following: 

(i) instruction rooms; 

(ii) audio-visual equinment; 

(iii) course material. 
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Pro~amme content: 

course - programme consisting of: 

(i) p?"C"gramme for instruction in un9er~round minin~ and construction 
equimnent; hydraulic and nneumatic systems. etc: for technicians: 

(ii) programme for instruction in manufacturing processes and repair 
and maintenance techniques; for technicians and superv~sory 
personnel; 

(iii) programme re~ instruction in maintenance programming and schedulirur 
includingi:reventive maintenance: ~or techniciancs and supervisory 
personnel: 

(iv) programme for instruction in maintenance management and systems: 
for supervisory and management ~ersonnel. 
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PROJECT ACTIVITIES 

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

(a) Activities related to the output - 'Di8'tnostic and 
Programmi~ Wing': 

(i) Visits to the mines and construction sites to identify 
the equi~ent used and the repair and maintenance needs; 

(ii) Visits to the engineering industries to identity the 
problems for effective repair and maintenance of the subject 
equi:pnent and areas of assistance: 

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

(iv) Conducting diagnostic analysis on a rer.ular basis and 
reed 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 vorkshop, 
procurement action: 

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

(iii) Conducting the programme for the dr.nonstration of basic 
manufacturing nrocesses: tor technicians: 

(iv) Conducting the programme for demonstration of repair and 
maintenance techniques for technicians and sunervisory nersonnel. 

(c) Activities related to the outnut - 'Instruction Win,g_': 

(i) Conducting the programme for instruction in under~round 
mining and construction equi'P!llent. vith emphasis on the 
the following topics: 

- underground mining and construction onerations: 

- techniques for tunnel excavation in under~round minin~ 
and construction, tunnelling methods includin~ cut-and­
cover, tunnel boring, son. rock tunnelli~, etc.: drillinp: 
and blasting: drilling n~tterns. contour drillin~, blastin~ 
and different methods or cuts and i~nition systems, etc.; 

- techniques tor underground mining: room-and-pillar, sub-level 
stoping, shrinkage stoping. vertical retreat stoping, 
cut-and-till mining, lonp; vall mining, sub-level caving, 
block caving; 

- methods of rock drilling, percussive drilli~. rotary 
crushing, rotary cutting, rotary abrasive drilling, etc.: 

- machinery and equi1111ent used, drilling equil'.lllent, drill 
steel equipment; auxiliary equipment including hydraulic, 
pneumatic, compressed air and prime mover equipment; 
loading and transport equinment (Annex l) 
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(ii) Conducting the programme for instruction in manufacturing 
processes and ret>air and maintenance techniques. Scope of 
the programme: instruction t~ repair and maintenance tech­
nicians and supervisory staff~ with emphasis on the 
following topics: 

- manufacturing processes: veldin~, machining, heat 
treatment, electroplating, etc.: 

\relding techniques for repair and maintenance: buildin~ 
UTI of vorn parts, hard surfacing: brazim~ and solderirllt: 
bronze welding, etc.: 

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

repair ~nd maintenance o~ drillin~. loadi~ and trans­
port equipment. 

(iii) Conducting the programme for instruction in maintenance pro­
grammi~ and schedulin~; and preventive maintenance. Scone 
of the programme: instruction to reoair and maintenance super­
visory personnel: vith emnhasis on: 

sin:.ole maintenance nrogrammin~ and scheduling systems: 
equit111ent data records, instruction cards and .1ob sneci­
fication sheets for maintenance etc.: 

preventive maintenance systems and nrocedures: diaries, 
card, filing and otherrecordin~ sy~tems. 

(iv) Conductinp; nrogramme for instruction in maintenance man~e­
ment and systems. Scop~ of the programme: instruction to 
repair and maintenance ti•mervisory staff and management 
personnel: with emphasis on: 

- maintenance management function systems, control measures. 
or~anization and maintenance nrocedures. etc.: 

cost control and inventory control in maintenance 
management. 

' 
r 
I 
I 
I 
I 
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A~\EX 1 

LIST OF EQl!IPMENT FOR UNDERGROl'ND MINING AND CONSTRl'CTION 

I. 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, r~il-bound, portal rigs e~:. 

4. Loading and tarnsport equip~ent. 

4.1 Overhead loaders 

4.2 Diggi1g arm laoders 

4.3 Load-haul- dump equipment 

4.4 Mine cars, cherry-picker devices, shuttle tr~in cars with convc~e~~ 
etc. 

5. Drill steel eqJjpment. 

II. UNDERGROUND MINING EQUIPMENT 

1. Drilling equipruent (production drilling) 

1.1 Hand-held rock drills, pusherleg 
drills, "!t c. 

1. 2 Mechanized drifting equipment 

1. 3 Mechanized crawler drills 

1.4 MPchanized light wagon drills 

1. 5 Bar and arm rigs 

1.6 Mechanized ring drills, fan 

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 

drill 

rock 

rigs 

2.5 Transport vehicles, rail car equipment. 

3. Drill steel equipment. 

drills, hand-held stoper 
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nEVEJ,OPME-IT OBJECTIVE 

(i) To assist th~ met'ill.working and engineerin~ industries to 
enable them to provide service to the mininv, sector. 

(ii) To strengthen the capability of the en~ineering industries 
in the renair and maintenance of vater well drillin~ equitl!Dent. 

v 
I 
I 
! 
I 
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PROJECT OBJECTIVES 

( i) To set U'P a repair and maintenance bands-on-job demonstration 
unit (vater well drilling equiJJllent). 

(ii) To enable selected metalworking and engineeri~ industries to 
effectively nerform repair and maintenance o~ water well 
drilling equitinent; by the end of a tvo year period . 
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EAC"~:.:;RQUND .AND JUSTIFICA'!'!O!; 

a) Develop~ent !!ypothesis7 

{i) In the essential and fast expa."'ldine area of vater 1""E:l! 

drilling, the machinery and equip~ent requirement is 
almost entirely met by imports. The lack of adequate 
repair and maintenance capability in the metal vorkinc 
and engineering industries is resulting in major eqJip~ent 
break-doi..'Tls leading to ir.:port of exrensi ve service:, and 
also quite often to perr.:~"'lent <l::.<~: • ..:.• •:!:'..·_:-;: ~-~ : :,· _ _ . -.· 

equiprr.ent. 

(ii) Strengthening of the carat-ility of the ene;ineerin[ industrie~ 
in the rep~.ir a11d maintenance of ·,he water well drillin€ 
equipment vould enab1e the industri.es to effectivley rr:r..-ide 
the services to the e:;.uipr.:e:it users and thereb:; cor.tritute 
to the a.~elioration of the probler.:. 

t: ~reject P.ypothesis: 

( . ) 
\ l. The repair a11d main+.enance demonstration u.'1it envisaf:ed is 

expected to provide the necessary hands-on-job der..onstration 
in maintenance and rep~ir tech.11i~ues, selection a11:i use of 
appropriP..te machinery an:i facilities and maintenance rrogra-:-.­
ming, scheduling a'1d maintenance: management syster.:s, over 
a perio~ of tvo years, thereby rro~idinr the neces~ary inr~~s 
to cadres and increase their capability in repair and 
maintena.11ce which is the exr.ectej output of the pr:iject. 

(ii) The repair a.11d r.,aintena!ice ·~·:·~·::~i::.- -:' ~:_._. -=:,,"<:>·.:·::.: 
industries is dependent on an ade1uate :nw..ber of ;.·.-·~­
tech.~icjans with the necessary skills in the maintenance 
and. repair techniques, availability of appropriate l!".actinEry 
and personnel yjt,h orga::izationa: skills ard syster:-.~ caiability. 

(iii) These personnel equi:rped with the necessary skills r.1 the 
acquired machinery and facilities to,-ether with the manage­
ment ca}cabil i ty vould be i nstrur.:ental in perform int: the 
repair and maintenance of the vater vell drilling equirment, 
thereby achievinr the rro~ect ob:ectiver. 



• 

PRO.TECT f"UTPUTS : 

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

(a) Di~ostics and Programming Vi~: 

responsible for the folloving: 

(i) Initial identification of the repair and maintenance needs 
in the equi'Jnent 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 
vings; 

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

(b) Demonstration Wing: 

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

Facilities: 

repair and maintenance workshop with: 

(i) welding shop; 

(ii) aachine shop; 

(iii) heat treatment shop; 

(iv) electrical shop; 

(v) hydrauli~ and pneumatic assembly shop: 

(vi ) tool room ~ 

(vii) vehicle insnection hall; 

(viii) enp;ine assembly room; 

(ix) spare part and raw material store: 

(x) workshop office room. 

Programme content: 

demonRtration - programme consisting of: 

(i) programme tor demonstration of basic manufacturing nrocesses: 
tor technicians: 

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

(c) Instruction Wing: 

responsible tor course - programme implementation consisti~ or 
the following : 

Facilities: 

(i) instruction ro0111s; 

(ii) audio-visual equipm~il~; 

(iii) course material. 
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Programme content: 

course - progra111te consisting or: 

(i) programme t'or i~struction in vater vell drillinv eouinment~ 
hydraulic and pneumatic systems etc; t'or technicians; 

(ii) programme for instruction in aanufacturing pr(lcess and 
repair and aaintenance techniques; for techni~ians and 
supervisory personnel; 

(iii) programme for instruction in maintenance programming and 
scheduling .including pre-rentiTe maintenance; for technicians 
and superTis:>ry personnel; 

(iT) programme for instruction in maintenance management and 
systems; for superTisory and aanagement personnel • 
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PROJECT ACTIVITIES 

The project and the counternart staff shall carr~ out the 
following activities: 

(a) Activities related to the output - 'Diag;nostic and Progremmirur Winv.': 

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

(ii) Visits to the engineering industries to identify the 
problems for effective repair and maintenance or the sub,1 ect 
equitllllent and areas or assistance; 

(iii) Formulation of the overall nro~rammes for the demonstration 
and instruction wings; 

(iv) Conducting diagnostic analysis on a re1n1lar basis and 
feed back: 

(v) Or~anization of maintenance nrogramming and schedulin~ 
systems in the engineering industries. 

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

(c) 

(i) Identification of plant and machinery for the vorkshop, 
procurement action; 

(ii) Design of facilities, construction. installation of 
equi 111ent , etc • : 

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

\iv) Conducting the pro~amme for demonstration of renair and 
maintenance techniques for technicians and supervisory 
nersonnel. 

Activities related to the outnut - •Instruction Wing': 

The activity in the folloving nro~rammes vould include class work, 
groun discussions and seminars: 

(i) Conducting the programme for instru~tion in vater vell 
drilling equipment vith emphasis ~n the folloving topics: 

vater vell drillillfl: onerations: 

- techniques for vater well drillin~: hard-rock wells, 
soil-covered hard-rock wells and soil wells: 

- methods of rock drilling, percussive drilling. rotary 
crushinp;, rotary cutting, rotary abrasive drilling: 

- machinery snd equiuaent used, drilling equitllllent, drill 
steel equipment, auxiliary equi}lllent, including hydraulic, 
pneumatic, compressed air and prime mover equipment, loadinF 
and transport equipment (Annex 1). 
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(ii) Conducting the programme for instruction in manufacturing 
processes and repair and maintenance techniques. Scope of 
the pro~ramme: instruction to renair and maintenance 
technicians and supervisory staff: vith emphasis on the 
following topics: 

(iii) 

(iv) 

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

welding techniques for renair and maintenance: building 
up or worn parts, ha:·d surfacing: brazing and soj_deri~: 
bronze welding, et~.: 

fault finding and trouble shooting procedures and repair 
and maintenance techniques for h,.vdraulic, pneumatic, elec­
trical, electronic and mechanical systems: 

repair and maintenance of drilling,vater well drillin~ 
equinrtent. 

Conducting the progrmmne for inst.ruction in maintenance 
programming and scheduling: and preventive maintenance. Scope 
or the programme: instruction to repair and maintenance suner­
visory personnel: with emphasis on: 

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

Preventive maintenance systems and nrocedures: diaries, 
card, filing and other recording systems. 

Conducting programme for instruction in maintenance man9.$1;e­
ment and systems. Scope of. the programme: instruction to 
repair and maintenance sunervisory staff and man~ement 
personnel: vith emphasis on: 

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

cost control and inventory control in maintenance man~ement. 



ANKEX 1 

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. 

l 
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DEVELOPMENT OBJECTIVE 

(i) To assist the metalworkin~ and e~ineering 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 cf spare parts for the mining and construction 
equipment • 
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PROJECT OBJECTIVES 

(i) To establi!h a unit tor demonstration in spare parts 
manufacture (miain~ and construction equiunent). 

(ii) To enable selected metal.working and engineering industries 
to produce spare parts tor drillinp:, loadin~ and transnort 
equiJaent used in mining and construction, by the end of a 
tour year period . 
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a) Develot:'r.'lent Hvoothesis: 

( i) In the fast exranding mining ani construction sectors, 
the machinery and equipment req_ui!"'ement is alrr:ost entirely 
met by irnports. The lack of ade~uate sps.re part manufacturinr 
carabi11ty in the metal vorkinr and engineerinr industries 
is resJlting in undue delays in servicin[ t'!-:e equip!!:ent since 
aJl the spare parts are to be i!::~ artej invol vinr cC·l!Siderable 
delays, leading to extensive pro'.iuctior, losses in the user 
sectors as vell as to expensive ir:!•e>rts or alternatively 
to high inventories blocking ca.:;::ital inv0::.. ving foreign exchanE·= 
in all cases, and in the event of inadequac:· of such funds, 
resulting in perna.~ent abondonr:ent of the ir:~orted original 
equipment. 

(ii) Hre!'lgthening the ca-pa'bility of the enEineeri:-s industries 
in the manufacture -yf selected t::res of spa:e pa:ts, de:;:endinf 
on their technical complexity a.~i eco!'i:::ir.-.ic feasitility, for 
the r:-:ining and construction equip::-:ent w0uld eriat•le the-· in.iustrie.:­
to effectively rrovide the services to t~e equip~ent user 
sectors and thereby contribute to the a.r::eliorat ior, of the 
problem. 

b) Proiect HV"Pothesis: 

( i) The production demonstration unit envisaged is expected to 
rrovide the necessary hands-on-::--c activities in the 
:rr.anu:f:cture of spare parts, inc:!.uding desi§:::-,/drafting, ra...­
:rr.aterial selection, ma!'lufacturi~f processes, rroduction 
machinery selection and operatio::, basic rroduction rr.ana.rement 
over a period of four years, thereby pro·1iding the necessary 
inputs to cadres and increase thdr capabi:ity in the 
mar.ufacture of spare parts, which is th~ ex::ected out rut of 
the project. 

(ii) The manufacturing capability of the engineerinr industries 
is dependent on adequate number of such technicia~s with 
the necessary ::::ldlls in manufacturinr, the av?.ilabilit:: 0f the 
appropriate machinery and person!'lel \odth rr,a!'lafement skills 
and systems capability. 

(iii) The personnel so equipped and the facilities and machinery 
acquired together with the manarement capability would be 
instrumental in performing the manufacturing of the spare 
parts for drilling, loading and tra~sport equipment used in 
mining and construction, thereby achievinr, the project 
objectives. 
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PROJECT otrl'PUTS: 

The production demonstration unit for the manufacture of st>&re parts 
for the aining and construction equipment, at the end or the four year 
period, shall cansist or the following, in full capacity operation: 

(a) Diagnostic and Pro~ramming Wing: 

responsible for the following: 

(i) initial identification or the snare parts requirement and demand 
in the equipment user industry, ~ctor: 

(ii) initial identification or the causes and reasons for unduly high 
consumption rates of snare narts if any: 

(iii) 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

(iv) 

(v) 

neering industries including foundry and for~e; 

iden·~ification of snare parts for local manufacture; 

continuous diagnostic analysis of the consumption rates of 
spa.re parts; 

(vi) programming and scheduling for the demonstration and instruction 
vings. 

(b) Demonstration Wing: 

responsibl~ for hand-0n-job demonstration for snare part manufacture: 
consisting of the following: 

Facilities: 

production workshop with: 

(i) sheet metal and veldi~ shop: 

(ii) machine shop with small narts and heavy parts sections; 

(iii) heat treatment shop; 

(iv) tool room; 

(v) hydraulic and pneumatic assembly room; 

(vi) workshop office room; 

(vii) design office. 

Programme content: 

production - demonstration programme shall consist of the following: 

(i) programme for the demonstration or basic manur~~vuring processes 
for machine operators; 

(ii) programme for t~e demonstration or production methods for 
supervisory personr1el ; 

(iii) programme for the demonstration of desi~n and drafting; and 
operation layouts and methods tor engineering personnel. 

m 
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(c) Instruction Wing: 

This ving shall be responsible for the course and instruction 
programme consistin~ 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 in mininp: and construction eauipment. 
hydraulic anu pneumatic systems; equi'Plll.ent use and optimum 
utilization; for technicians, machine operators; 

(ii} programme for instruction in manufacturing nrocesses, nro­
duction m~thods for machine operators and suuervisory personn~l: 

(iii} programme for instruction in spare part inventory control . 
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PROJECT ACTIVITIES 

The nroject and ~ounternart staff shall carry out the 
following activities: 

(a) Activities related to the outnut - 'Di~nostic and nrogra.mming 
ving': 

(b) 

(c) 

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

(ii) Visits to the mines and construction sites to exnlore and 
establish the reasons for unduly high consumntion rates 
of specific snare parts; such as: 

lack or faulty nreventive maintenance, repair and 
maintenance services or activity: 

ove~loading or overworking of machinery and equiJJDent for 
various reasons~ 

uneconomic utilization of equinment beyond the onti.mU111 
life span. 

(iii) Identifi~~~ion of the manufacturin~ ~rocesses involved in the 
snare parts manu~acture: and the facilities and canabilities 
available in the engineering industries. 

(iv) Based on the above to identify the spare parts that can be 
manufactured in the local eJlEtineering industries vith 
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 
ving and the instruction wing • 

Activities related to the output - 'Demonstration Wing': 

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

(ii) Desi~n of facilities. construction. installation of 
equiment, etc.~ 

(iii) Conductin~ the pro~ramme for the demonstration of the basic 
manufacturing proce~ses, for machinists: 

(iv) Conductin~ to nro~ramme for the demonstration of the pro­
duction methods for supervisory staff; 

(v) Conductin~ theprogramme for the demonstration of design of 
spare parts, drafting etc.: operation layouts, raw material 
selection, machine selection, etc.; t~ the dra~htsmen and 
engineering personnel 

Activities related to the output •Instruction Wing': 

(i) Conducting the pro~ramme for instruction in mining and 
construction equipment (Annexures 1). Optimum 
equipment utilization. 
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(ii) Conducting the programme for instruction in manufacturing 
nrocesses. production methods and other eneineerinP- activities 
with emphasis on: 

design: mechanical, hydraulical, oneumatic, electrical 
systems as used in the subject equiJJDent, basic concepts: 
draft.in~. dimensioning, etc.; 

process and methods plannin~= oneration layouts. tools. 
Jigs, fixtures, machine selection, etc.: 

- manufacturing »ocesses: foundry. forginp:. operations, 
sheet metal, welding, machining, heat treatment, assem~ly, etc. 

(iii) Conducting the nrogramme for instruction in production man~e­
ment. inventory control, etc. 
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LIST OF EQUIPMENT FOR SURFACE 

MINING AND CONSTRUCTION 

I. DRILLING EQUIPMENT 

1. Pneumatic Percussive Drilling Equipment. 

1.1. Rock drills for hand-held bench drilling 
1.2. B£nchers, for anchoring to the rock 

AN~EX 

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 Pneumatic Percussive Drilling 

5. Crawler Drills for Hydraulic Percussive Drilling 

6. Rotary Percussive ~rill Rigs, Crawler mounted. 

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

II. 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. 

III. AUXILARY EQUIPMENT 

1. Compressed air equipment, including compressors, in~~~llation 
equipment, line equipment, pneumatic components a·d 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. 

• •• I .•. 
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IV. LOADING AND TRANSPORT EQUIPMENT 

1. Wheel loaders, crawler loaders 

2. Shovel excavators 

3. Bucket excavators 

4. Trucks. 

I 

I 
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ANNEX 2 

LIST OF EQUIPMENT FOR UNDERGROUND MINING AND CONSTRUCTION 

I. TUNNELLING AND DRIFTING EQUIPMENT 

J. 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. 

4.1 Overhead loaders 

4.2 Digging arm laoders 

4.3 Load-haul- dump equipment 

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

5. Drill steel equipment. 

II. 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 

LS Bar and arm rigs 

1.6 Mechanized ring drills, fan 

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 

dril I rigs 

2.5 Transport vehicles, rail car equipment. 

3. Ori 11 st ee 1 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. 

I 

) 
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UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP) 

UNITED RATIONS INDUSTRIAL DEVELOPMENT ORGAJUZATION (UNIOO) 

PROJECT PFOPOSAL 

FOR THE 

DEVELOPMENT OF MINING AND CONSTRUCTION EQUIPMENT INDUSTRY 

PROJECT TITLE 

MA.'l'fUFACTURE OF SELECTIVE STRUCTURAL SUB-ASSEMBLIES 

FOR LOADING AND TRA.'fSPORT EQUIPMENT IN MINING AND 

CnNSTRUCTION 

NOTE: (i) 'Manufacturi~' refers to that in an existing engineerinp: 
·) enterprise. through direct support. 

UNI DO 

VIENNA 

PROPOSAL NO : 5 

APRIL 1985 



DEVELOPMml'l' OBJil:C'l'IVE 

(i} To promote the deYelo!Jllent or aini!ll' and construction 
equiJaent industry. 

(ii) To initiate manufacturing capability in the existing metal­
working and engineerizur industries for the local asseml-ly 
production of selective mini1111; and construction equiunent. 
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PRO.JECf OBJECTIVES 

(i) To ~rovide direct support to an existing e~ineerin~ 
enterprise to ~ssemble/produce selective mininp; and 
construction equipnent. 

(ii) To assist the ente::prise to produce selective structural sub­
assemblies for loading and trans'J)Ort eouipment used in 
mining and construction and for other similar machinery, by 
the end of a five year period • 
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BAC!-~;}ROt.:rm AND JUSTIFICATION 

a) Developrr:ent Hypothesis: 

( i) In the fast expanding mining and construction sectors. the 
machinery and equipment requirel'!".ent5 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. C('>rtain structural parts a.'1d non-integral 
sub-asserr.blies are relatively sir.iple and can be rnam1factured. 
Since the manufacturing technology generally emr·loyed t.J. the 
original equipment manufacturer in producin£ these parts is 
not so capital intensive. they can be Froduced by using 
si~ple labour intensive techniques with advantage and at 
comparable costs. 

(ii) Providing direct support tc an existing enterprise to increase 
its capability to introduce the ne"w" product• \l'::mld. e!'la'ble it 
to manufacture selected parts a.'1d assemble the equip~e!'lt (the 
rest of the equipment being impcrted in arrangement with the 
supplier of the original equipr.:ent). Thif vould initiate 
the manufacturing capability in rroducin£/asse~bling the 
selected mining and construction equipment. thereby achieving 
the objective. 

b) Project Hypothesis 

( i) 

( ~ . ' .J. l; 

(iii) 

The assistance to be provided to the existing enterprife 
is F>xpected to include imi:;arting Of Bfpropria.te fabricating 
skills, techniques and processe2 as required for the 
~znufacture of the selective parts and sub-assemblies such 
as frames. portal rigs, platforn.s. boorr. structures. rail-t>ound 
mine cars E:I1d other structurals. The increased capability ~~c 
the addition of products are the output of this proje~t. 

P..r. existing enterprise. that ha: b~en rroducinf:: relate:1 or 
sirr:ilar fabricated products or enga[ed in the repair or 
reconditioning of simpler miniPg and construction equipment 
or agricultrual tractors and other machinery, is expected 
to possess certain basic manufacturin~ capability in metal 
fa~ri~ation. However, it w0uld require increased carability 
in fabrication ~kills, 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. 

~~e direct assistance mentioned above would provide this 
additional expertise that is needed to produce the 3tructurals 
for mining and construction and other related equipment, thereby 
achieving the project objectives by the end of a five year period. 
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PROJECT Otrl'PlM'S: 

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 equipment~s/com'!)Onents/sub-assemblies: 

(b) 

(i) Selected stru:tural ~rts such as water well drill rig 
structures; 

(ii) selected parts/sub-assemblies of the boom system for 
drilling equi'inent in surface mini~ and construction; 

(iii) selected parts in modular design for drill rigs in mechanized 
drilling equi'pnent for tunnelling. drifting and underground 
prod11ction drilling. Assembly of parts and sub-assemblies for the 
above equitment. 

Loading and transport equipment~rts/components/sub-assemblies/ 
sub-systems: 

(i) Selected structural parts of overhead loaders, diggin~ 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 ~ 
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P?OJECT ACTIVITIES 

The project and counternart staff shall carry oct ~he 
follovinp: activities: 

(a) Activities related to outnut - •nrillin~ eouinmP.nt ns.rts/ 
components/sub-assemblies': 

(i) Study of the ~quipment emnloyed in the minin~ and con­
struction sector or in water well drilling~and eoui?11ent 
in largest demand. 

(ii} 

(iii) 

(iv} 

(v} 

(vi) 

Identificatiob of parts that lend themselv~s for local 
fabrication vith additional inputs in the existing enternrise. 

Analysis of the manufacturing processes that vould be reauired, 
the dimensional accura~ies, quality control etc .• for local 
fabrication/manufactli.re of the parts • 

Identification of plant and machinery additionally reouired 
to undertake the local manufacture. 

Conductin~ programmes of instruction in manufacturing ~rocesses 
and production metnods to ~achinists/onerators. 

Performing on-the-Job instruction with demonstration in all 
manufacturin~ activities on the shop floor. 

(b) Activities related to output - 'Loading and transnort equianent 
parts/components, etc.': 

Activities involved for additional products in loadin~ and 
transport eoui'pment are the same as in (a}. 
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LIST or EQUIPMENT FOR SURFACE 

MINlNG AND CONSTRUCTION 

I. DRILLING EQUIPMENT 

J. Pneumatic Percussive Drilling Equipment. 

l.l. Rock drills for hand-held bench drilling 
l.2. Benchers, for anchoring to the rock 

ANNEX l 

l.3. Rock drills for mechanized low bench drilling, for 
mounting on crawler drills 

l.4. Heavy duty Rock drills for high benches. 
l.5. Rock drills for overburden drilling. 

2. Hydraulic, Percussive Rock Drilling Equipment. 

3. Wag~n Drills 

4. Crawler Drills for Pneumatic 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 bre1kers etc. 

11. DRILL STEE~ EQUIPMENT 

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

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

1. Chisels. 

111. 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. 
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IV. LOADING AND TRANSPORT EQrIPMENT 

1. Wheel loaders, crawl~r loaders 

2. Shovel excavators 

3. Bucket excavators 

4. Trucks. 

) 
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ANNEX 2 

LIST OF EQUIPMENT FOR UNDERGROUND MINING AND COhSTRUCTION 

I. TUNNELLING AND DRIFTING EQUIPMENT 

1. Si.ield-driving equipment 

2. Tunnel boring m~rhines 

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. 

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. 

5. Drill steel equipment. 

II. UNDERGROUND MINING EQUIP~NT 

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 dri 11 s 

1.4 Mechanized light wagon dr i 11 s 

1.5 Bar and arm rigs 

1.6 Mechanized ring drills, fan 

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 

drill rigs 

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. 

) 
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UNITED RATIONS DEVELOPMENT PROGRAMME (UNDP) 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO) 

PROJECT PROPOSAL 

FOR THE 

DEVELOPMENT OF MINING AND CONSTRUCTION EQUIPMENT INDUSTRY 

PROJECT TITLE 

PILOT PRODUCTION PLANT FOR MANUFACTURE OF SELECTED 

MIRING AND CONSTRUCTION EQUIPMENT 

ROTE: ( i} "Pilot Production Plant'' proposed is envisaged as a manufacturing 
~acility producing a higher end-product with limited in-house 
(manu~acturing) operations but maximum horizontal integration 

UlHDO 

VIENNA 

in the local engineering industry. 

(ii) "Mining and Construction Equiunent", emphasis is laid on rock 
drillin~ equipment, excluding the drill steel equitl!!lent. 

PROPOSAL NO: 6 

APRIL 1985 
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DEVELOPMENT OBJECTIVE 

(i) To promote thP. develoJlllent or mini~ and ccns~ruction eouianent 
aanufacturi~ industry. 

(ii) To develon manufacturing capability in the engineering 
industries to produce selective mininp; and construction 
equianent . 
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PRO.J'ECT OBJECTIVES 

(i) To establish a ni1ot production plant for the manufacture of 
selectiYe mining and construction equiJllent. 

(ii) To establish design and manufactt':ri.ng capability in the pilot 
plant to nroduce the boan 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. 

(iii) To enable select~ engineering industries to adant their nroducts 
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) Developm~nt liypothesis: 

(i) 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 fonning a considerable 
p<Jrtion 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 tenns of products 

18/4/85 

that are being produced by these various firms, vhich 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. 

(ii) The pilot production plant vich 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 
anJ 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 vater 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. 

. .. /2 
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These activities are expected to lead to certain operational 
results including development of engineering firms producing 
components and sub-assemblies/ sub-syster.ls for mac l.inery; 
establishment of a system of sub-contractin~ and supplies, 
establishment of the productio~ 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. 

(ii) The existing engineering firms that have been hitherto 
producing various products such as hydrauJ ic cont.re,::_ 
elements, hydraulic cylinders, hoses, etc., pneumatic 
elements and systems, compressors and co~~ressed air line 
systems, electrical items, carriage chas~i, structural 
elements etc., although posses2ing tte be.sic ca!•9.tilities 
and ability to manuf'l.cture 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, adapt at ion, 
quality, certain high technologies, possibly additional 
production machinery and organizational skills. 

(iii) 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) DeveloJlllent o~ local engineering fiT!lls producing and su~nlying the 
following additional. nev products to the pilot plant manufacturing 
mining and construction equiJlllent: 1/ 

( i) Hydraulic system components and control elements~ 

(ii) Pneumatic system compcnen~s and control elements: 

(iii) Elect1·ical/electronic system comnonents/elements: 

(iv) Compressors and comnressed air line cO'Jlponents: 

(v) Prime movers. 

(b) Establishment of pilot production plant manufacturing following 
parts and sub-assemblies and procuring above com!)Onents and assemblirur 
(together with the imported parts). The select~d mining and con­
struction equipment: 1/ 

(i) Structural sub-assemblies; 

(ii) Auxiliary systems: 

(iii) Assembly/production of final end productR. 

1/ Lists of various ecpipment in Annexes 1. 2 and 3 



PRO.TECT ACTIVITIES 

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

{a) Activities related to outnut 'Developnent or local en~ineering firms': 

{i) Study of equipment employed in the mining and construction sector 
and the equianent in lar~est demand. 

(ii) Identification of equipment for local manufacture, parts/components 
for supply hy local en~ineerinv fil"!!ts. narts/comnonents for manufac­
ture by the pilot plant and those for imnort. 

(iii) Interaction vith the local firms and providing assistance in design 
~odification/adaptation and manufacturingl!'ocesses,machinery selection 
etc., to produce the nev products which would be parts/comnonents 

(iv) 

for the final end products of the pilot plant. 

Providing on a continuous basis the above assistance in nroduction 
of the new products. 

(b) Activities related to outnut 'Establishment of a pilot production 
plant•: 

(i) Identification of parts/components for production in pilot 
plant. 

(ii) Identification of plant 'lDd machinery required in the nilot 
plant: procurement and installation. 

(iii) Establishing oneratin~ shons for sheet metal, welding, 
machinin~, and assembly and testing facilities. 

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

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



LIST OF EQUIPMENT FOR SURFACE 

MINING A.~D CONSTRUCTION 

I. DRILLING EQUIPMENT 

1. Pneumatic Percussive Drilling Equipment. 

ANNEX l 

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 P1.c?umat ic Percussive Dril 1 ing 

5. Crawler Drills for Hydraulic Percussive Dri 11 ing 

6. Rotary Percussive Drill Rigs, Crawler mounted. 

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

II. DRILL STEEL EQUIPMENT 

J. 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. 

III. AUXILARY EQUIPMENT 

l. 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. 
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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 

I. 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. 

4.1 Overhead loaders 

4.2 Digging arm laoders 

4.3 Load-haul- dump equipment 

4.4 Hine cars, cherry-picker devices, shuttle train cars with conveyerJ 
etc. 

5. Drill steel equipment. 

II. UNDERGROUND MINING EQUIPMENT 

1. Drilling equipmP.nt (prorluction drilling) 

1.1 Hand-held rock orills, 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 

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 

drill rigs 

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. 

J. Hydraulic rotary drill rigs. 

I 
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UNITED NATIOOS D.E.VEUJPMENr P~ (lH>P) 

UNITED NATIOOS INOOSTRIAL DEVELOPMENI' OIG\NIZATIOO (UNIDO) 

PIDJEX:T PROPOSAL 

FOR '!HE .MEOiANIZATIOO OF coru:. MIN~ INOOSTRY 

PJDJECI' TITLE 

CCM'REHENSIVE MEOIANIZATIOO OF coru:. MINING 

IN CCHJITIOOS OF SOFr AND THICK SF.AMS AND cr.MPLEX 

GE1UXiIC''\L FFATURFS - SIUDY '!WR 

PROPOSAL NO: 7 

UNIOO, VIENNA 1985 
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PROJECT PROPOSAL 

FOR FINANC1NG FROM THE UNIDF 

PROJECT TITLE 

COMPREHENSIVF MECHANIZATION OF COAL MINING 

IN CONDITIONS OF SOFT AND THICK SEAMS AND COMPLEX 

GEOLOGICAL FEATURES - STUDY TOUR 

TOTAL COST: us $ 50,200 

CONVERTIBLE: us $ 44,400 

OVERHEADS: us $ 5,800 
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(ii) 

DETAILS OF BUJ'GET 

a) Study tour for 5 officials over 4 weeks: 

Travel 

Perdiem 30 days 

a US $ 70 

Sub total 

us $ 

15,000 

10,500 

25,500 

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

Travel (included above) 

Perdiem 90 days 

a US $ 70 

Sub total 

TOTAL COST 

OVERHEADS 

TOTAL BUDGET INCLUDING OVERHEADS: 

us $ 

18,900 

18,900 

44,400 

5,800 



t:~ITED t\ATIO:\S INDt:STRIAL DE\'ELOPHENT JRGA.\IZATIOX 

PART A - BASIC DATA 

COUNTRY 

PROJECT NUMBER 

PROJECT TITLE 

DURA'rION 

SCHEDULED START 

SCHEDULED COMPLETION 

ORIGIN AND DATE OF OFFICIAL 
REQUEST 

GOVERNMENT COUNTERPART 
AGENCY 

UNIDO CONTRIBUTION 

GOVERNMENT CONTRIBUTION 

CURRENCY REQUIRED 
FOR UNIDO INPUT 

C0?-.VER1 IBLE 

OTHER 

UNIDO SUBSTANTIVE 
BACKSTOPPING BRANCH 

PROGRAMME COMPONENT CODE 

Democratic People's Republic of Korea 

Comprehensive Mechanization of Coal Minign 
in Conditions of Soft/Thick Layers -
Study Tour 

4 months 

M:nistry of Coal Mining Industry 

US $ 50,200 (incl. 13% overhead charges) 

us $ 50,200 

NIL 

Engineering Industries Branch 
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PART B - NARRATIVE 

1. DEVELOPMENT OBJECTIVES 

The development objectives are to increase the producti­

vity of the coal mi~es 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 ~ining 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 JGSTIFICATION 

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 co3l faces where the actual mining is performed. The 

construction and layout differ greatly depending on the geolo­

gical conditions, including seam thickness, depth and t~e geo­

logical featur~s. 

The equipment in both development and production ope­

rations for drilling, loading and transportation covers a lar~e 

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 i~teirateo system, the 

const1tuent machinery ought to be mutually compatible for opti­

mum efficiency. {Please Ree Appendix for details of equipment). 
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(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 ~omplete me~haniza­

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 ~odernization to increase 

the productivity. 

(iv) The comprehensive mechanization 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 productiv~ty levels, 

thereby providing the inputs necessary for appropriate decision 

making and identification of the comprchens)vc mechanization 

that is ~equired to realize the productivity goals. 

b) Project Hypothesis 

(i) The identification of the comprehensive mechaniza­

tion of coal mining,in the conditions of soft a~d thick layers 

and complex geological features,to in~rease the productivity 

by 2.5 to 3 times in mines where such mechanization is not 
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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 ~ines e~ploying similar methods 

and study of their operations in the conventior.al 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 fulfilliug 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. PROJ~CT 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 I week. 

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

the mect.anization 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~ivities related to the study tour: 

(i) Visit to one fully mechanized coal mine,extrac~ing 

coal from soft and thick layers, including study of the opera-
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tions. equipment involved. systems employed and productivity. 

(ii) Visit to one fully mechanized coal mine in con­

ditions of complex geologic~! 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 minr mechanization 

- mine development and p1oduction methods. systems 1esign. 

productivit 

- drilling. loading and transport equipment. selection 

of equipment for optimum efficiency 

- utilizalion 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 t~pics of the fellowship 

study. 
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6. PROJECT INPUTS 

UNIDO INPUTS Total us $ 50,2')0 

(i) BL 31-00 Fellowships, 9 m/m 18,900 

(ii) BL 32-00 Study Tours, 5 m/m 10,500 

Study Tour travel 15,000 

(iii) BL 99-99 Project total 44,400 

(iv) Overhead charges at 13 % 5,800 

----
(v} Total allocation 50,200 

7. EVALUATION 

The evaluation shall be based 01 he substantive 

programme content of the study tours undertaken and fellowships 

executed. 

8. FOLLOW-UP 

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

of coal mine mechanization. 

:J 
; 
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PART C - CLEARANCE AND APPROVAL 

PROPOSAL SUBMITTED BY 

CLEARED BY 

APPROVED BY 

CONVERTIBLE CURRENCY 

OTHER CURRENCY 

SOURCE OF FUNDS 

DATE PAD REQUESTED 

Engineering Industries Branch 
Division of Industrial Operations 

Mr. H. Delos, Head 
Engineering Industries Branch 
Division of Industrial Operations 

Mr. A. Vassiliev~ Director 
Division of Industrial Operations 

Programme Development and 
~valuation Branch 
Division of Polic:· Co-ordinatian 

Date: 

Date: 

Date: 

Date: 

US$ 50,200 (Incl. 13% overheads) 

NIL 

UNIDF 



, 

) 

( i \ APPE~D1X 

COAL Ml~I~G EQGIPME~T 

The modern coal mine is a large complex consisting of a 

carefully planned system of shdfts and drifts that pro~ides 

access to an extensive network of underground roadways -~hich 

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 i~ 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 #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/blastiload methods to road header methods or to 

full face tunnel borers. ~ithin the conventional method the • 
equipment varies from simpler and smaller machines to complex, 

large capacity and fast machines. The equipment for coa! 

minlng 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 Sf 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 
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different forms of coal cutting ploughs to a wide ranging series 

of drum shearers, hy~raulically operated supports and armoured 

flexible chain conveyors in the former method (longwall); and 

separate mobile coal cutters and loa~ing 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 transportat!on 

cu~ht tu be compatible parts of an integrated system. as such, 

belection should be ma~e for combined optimum efficien~y. 
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. ' 1 • ':c- init.iate th..,. develo~~ent of ;.lass vo:-!rin1 inc:ustr:!. 

i) ~c Rssist the ~la:.s vorkinr industry to nroduce si~~le rlass nrofucts 
~0r industrial laborP.tories enn educatianal nurnos~s. 

i~) '!'o establis~ a "Production Demonstraticn Unit'' for the l!lanufe.cture 
o~ sinrle rod and tube nroducts inclu~inr thermometers • 

a) ?_e_\:e_1_02-.ent _H~~~t:__h_e_s_i_s: 

~ue to limited manu~acturinr activitv in the ~lass vorkin~ industr;.· 

an-: al!;o du<!' to the inade"!uRte nuality o~ the local P'lass nronucts, the 

bulk of the P'lass nroducts renuired hy the industrial laboratories anrl 

er.ucational instituticns is i~norted. ~o~~ o~ these nroducts a~e 

relativel~1 sim·0le and can be manufactured in sr.'lall lov-investment 

facilities vith simnle enui~nent and tools. emnloyinP' labou!" intensive 

n~thods that require certain be~ic mininQ~ skills. 

Rtren•theninr manufacturinP' canarilitv in the area of ~lass 

vorY.inr for simnle nroducts, usinr glass rod and tube stock and 

i~~rovinP' the nuality of the nroducts vould enable the existinp 

enterr·rises en,"'.al"'ed in manufacture of similar nrodu~ts to acnuire 

the addi ti onRl sH lls, the rnAnuf1r turi nr: techninues ~or ouali t:t products. 

therehv initiatinr the develonment o~ the local rlass industry. 

t) :'_r:._,i~_c_t_ Ev.r_o_t..:\e_s_i?: 

'!'he nroduction of r,lass nroducts, such as theT1'1ometers. other 

tube nroducts and rod nroducts. renuired in the industrial laboratories 

and educational insitituteions, involve relatively simnle manufactur1n~ 

nrocesses, simnle eouinment and tools. Hovever. certain specific skills 

and manufacturinr knovhov is involved in the nroduction of the ~lass 

e.rt:.r-les and to e.chi~ve the f1Ulllity as reouired by the a'hove users. 
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'!'he hands-on-.1oh nroduction de~onstrntion unit as pronosed in 

the nro.1ect vould identify these renuire!!:.ents in the local industry 

a~d de~onstrate the !!18.nu~acturinr nrocesses vith the necessary 

n~elity control and nrovide the technical knov-hov to the manufacturinr 

e~ternrises to enable them to ~roduce the reouired nroducts at the 

'luality neerled. thereb:o.· contrihutinr. to the develonrnent ob.1ective. 

':'he nroduction de~onstration unit at the end o~ the tvo year nerioc 

sh~!! consist of the ~ollovinr. in full CP.~ecity oneration. for ten 

tec"lni cians to be enrar:ec in hllr:1s-on-.1ob activity • 

A. ~ac:lities: 

~o~~sho~ for ~lass vorkin~ de~onstration vith the follovin~ sections: 

i} :-rorkshot.> section for tu~e and roe nroducts (for 5 technicians a.~, 
a ti!'!e): 

'.fub~ .r;:o_cuct_s_: 

products made by simnle fo:r.:inr.; 

- nroducts made by si!"mle forr.:inr, and vith r,raduations, division 
and other rnarkinr:s~ 

- nroducts vith different closinr e~e::ients. cocks. etc. 

Rod Product~: 

- stirrer rods 

- sto'!'lners 

- coc!:s. etc. 

i: \ '·!or1':s"1or- section ~or ther.'!O!"!~ters (fer 5 technicians at a ti!ie): 

Themor.ieters: 
·~-----------

- bulb therriorneter 

'!'he e~uinMP.nt reouired for the vor1':shon is shovn in Annex I. and the 

utilities re'luirernents in Annes II. 

R. :P.r2.J"L~~nten~: 

The denonstration unit shall have the follovinP. ~ror.remmes: 

i) ~ror.rB1'lme for the ~enonstration of basic rnanufacturin~ nrocesses. 
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ii) 'Drot"ra."":'!e for the de:"ic-n~tration "~ thermometer rvmu!°'A.ctu!"e. 

iii) ?ro~ra!".:"!e for t'he in~truction in ~~nufacturinr nrocesses. 
nrocuction Methods. nuality control. etc. 

~e nro.1ect and t'he counternart staff shall carry out the follovinr-

activities: 

a) Activities relat."nr tc ·-workshon section for tube and rod nroduct~ 

Ide?Jtification of nlant and r.:achinery for the section o~· 

vorkshon. nrocurement actior.. 

ii) ~esi~n of vorkshor facilities. cc?Jstruction, ins~allation of 
enuinr.ent. etc. 

iii) Conductinf" the nrorrar.".Me for the de~nstration of manu~acturinf" 
processes. enn~asisinr on: 

- cuttinr. on r..achin~s vith dia.~onc tinned discs, dravin~ and 
rinrin; abov~ fler.e, 

- heatinf", hlov torch heatin~, 

- hot nrefon:iin,,., 

- spiral forr.:in~, 

- thinnim;. 

- ups~ttinr:, 

- bul~ blovinf' • 

- cone and bovl forr.:in;. 

- fl anP'i nf'. 

- flasH n; off. 

- dravinr: of tiP, 

- sizinr. 

- nin~inf" off. 

- sealinr: off.etc. 

- assenhlinP. and solderinr. 

- anneali nP:. 

- p:rindinF,. 

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

i) IdentificRtion of eouinment, disign and construction of facilities 
Rnd in~tallation as in a). 
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ii' Ccnnuctinr the nro~ra.>rte for the de~onstration of therr.:o~etcr 
~anu~acture. 

'!'he different related nroducts viz the alcohol thermometers. n~reury 

filled t~errnoneters, other therr.:oneters for various uses. hygrometers for 

nilY. censity, etc. all can be ~rouned into the t~o ~rouns: en~raved 

ste~ thel"!!lometers ar.d bulb thennoneters [as mentioned in 4 iil7 based 

on the urocessinr onerations used in the nroduction. 

- the ~anufacturinF of di~ferent elements: 

- asse~bly: 

- final control . 
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1. Blov torches 

?. Cuttir~ ~achine vith stand 
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;:>. Precision r:raduation machine 
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4. Cuttinr nachin~ for glass vith cuttin~ discs 
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x 4 r.eters hee~ roo~ 

?. !"lectric no...,er re'luire~ent 

3. Ln ~as. 0.05 ha~. 4 ~3/hr 

4. Ox::~e!'l. 5 - 10 tia.r. 8m 3 /hr 

5. Co~~res5ec air. 5 - 10 bar. 6:.3/hr 

• 
? 1. ~loor area ahout 150~ • x 4~ head roo~ 

2. nectric:it;r 

3. L~ E'"llS. 1). 01 - 0.15 bar 

4. Ox;:r.en. 1 - l. 'i bnr 
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8k1.-

42r 1 /da:.r 

gor.-1f da;: 

150!':."3/da:r 

ir.3/:fa;· 



• 

• 

UlHTED NA'Y'IONf; DEVELOPMENT PRQr,RA'fM"~ (HNDP) 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO) 

PROJECT PROPOSAL 

FOR THE 

DEVELOPM!:NT OF BUILDING CONSTRTTCTION EQUIPME'fl' INDUSTRY 

PROJEC'!' TITLE 

PILOT PRODUCTION OF WHEEL BARROWS FOR BUILDING 

CONSTRUC' 'ION 

NOTE: 'Pilot Production'refers to one in an existinp: en~ineering firm. 

UIIDO 

VIDIA 

PROPOSAL NO. 9 

APRIL 1985 



• 

- ? -

1. Dr.IELOPMENT OBJECTIVES 

(i) 't'o initiate the develoJ11ent of buildir.g construction eouinnent 
industry. 

(ii) To develop ma..iufacturing capability in the metalvorkin,, 
industry to produce simple buildi!ll' constl"Uction machinery. 

2. PROJECT OBJECTIVES 

(i) To enable th~ metalworking industry to acouire the necessary 
production c~pability and diversi~y into building construction 
machinery. 

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

3. BACKGROUND A1'D JUSTIFICATION 

(a) Development Hyoothesis 

The demand for the building construction eouianent is con­
siderable and is on the increase. Some or the relatively simpler 
equinnent could be produced by the local metalworkin~ and 
machinery industry. However, the industry is unable to do so due 
to lack of the nroduct anii production know-how. Though some of 
the engineering firms are quite well eouinned vit~ the necessary 
plant and machinery and the basic engineering infrastructure is 
available, the lack of the above know-hov is inhibitin~ their 
nroduction capability and tl,ey are not able to diversify even 
in the face of a decline in deir.and for the~r traditional nroducts. 
While the machinery might not lend itself ~s an independent product 
(product line) with economy or scale, U11l~ss the demand warrants 
it, it might well serve as an additional product to increase the 
capacity utilization. 

Establishing the nilot production of simnle equinnent items, 
such as vheel barrovs in an enp;ineerin~ firm, in addition to its 
existing product mix, would imnart the reouisite knov-how and 
lead to the development of the manufacturin~ cana~ility in the 
metalvorki~ industry to produce simple building construction 
machinery and thereby initiating the develonment or that industry 
thus fulfilling the developaent objective. 

(b) Project Hypothesis 

The nanufacturing capability to produce the sim"le building 
construct.'.on equiment wuld involve the product knov-hov, the 
process krov-hov including the apnropriate manufacturin~ nrocesses 
and the nsaehinery to be use•l, etc. The nilot m&nufacture of the 
wheel barrovs in an e~ineering firm engaged in similar manufac­
turing operations and posessing basic 0lant and machinery, would 
demonstrate to the industry the J)Ossibilities to undertake 
similar products, vhich operational result is the expected out,>ut 
of the pilot manufacture, leadin~ to the acqui•ition of the pro­
duction capability to diYersify into huilding construction 
eq\4-;.nent, thul!I meeting the pro.1ect objective. 
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4. PROJECT UUTPUTS 

The envisaged pilot production of vheel barrovs is exnected 
to produce the following operational results reflected in the 
outcome of the sub-items given below. 

(a) Establis~.ment or Pilot production and ungrading manufacturin~ 
capability of the engineering firm to produce vheel barrows. 

( i) 
(ii) 

(iii) 

(iv) 

Design of the vheel barrow version required: 
Engineering methods inlcudinP. OPeration layouts: machine 
toLls, jigs, fixtures and tools selection, etc.~ 
Manufacturing processes covering, sheet metal working 
includiug shearing, bending, rimming, welding, etc.; and 
other machining processes: 
Production organization, flow of materials, layout, etc • 

(b) Develot1Dent of local engineeriI&g finns producing and 
supplying the following items to the above firm manufacturing 
vheel barrovs. 

(i) Rubber tvres or tube tyres (if used); 
(ii) Standard parts and supply of other bought out items such 

as screws, nuts, washers, gplit Pins. etc. 

5. PROJECT ACTIVITIES 

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

(a) 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

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

Desi~n/design adaptation of wheel barrows, different sizes, etc: 
detailed design and drafting: 
Prenaration or oneration layouts selection of machine tools, 
Ji~ and fixtures and cuttin~ tools; 
Selection of components for Pilot Production in the Plant: 
identification of parts for sub-contracting: 
Identification of machine tools and other factory equif.lllent 
additionally required, procurement and installatinn (Annex l -
indicative list of equinment); 
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; 

(b) Activities related to output •Development of local engineeri~ 
firms' 

(i) 
(ii) 

(iii) 
(iv) 

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 systeim of sub-contracting, acceptance testing, 
~uality cont~nl, etc. 
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INDICATIVE LIST OF E0UIPMENT REOtTIRED FOP THE 

PRODUCTION OF WHEE!. BARROWS 

Equipment for production or 60,000 wheel barrows ner annmn on a 
2 shirt basis with 50 vorkers. 

Item 

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

2. Hand shears. length of cut 300 mm 

3. Circular saw, dia 3~0 mm 

4. Eccentric nress, 1 ton canacity 

5. Eccentric press, 3 ton capacity 

6. Crimping machine, overhang 400 mm 

7. Pipe bending machine, dia or pine 50 mm, 
wall thickness or pipe 3.5 mm 

9. ~illar drill, dia 20 mm 

Q. Bench drill, dia 20 mm 

10. Spot welder. root control 

11. Rotary welders 

12. Hand screw nress 1 ton, for assy 

13. Hyaraolic press 1 ton, for assy 

14. Pedestal grinder 

15. Painting booth, water screen, snray ~s, etc. 

Quantity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1. DEVELOPMENT OBJECTIVES 

(i) To initiate the develoaaent of buildinp; construction 
eQui~ent industry. 

(ii) To develop manufacturing c&nability in the metalvork~ng 
industry to produce simnle building construction machinery. 

2. PROJECT OBJECTIVES 

(i) To enable the metalworking industry to acquire the necessary 
production canability and diversity into buildi~ construction 
machinery • 

(ii) 

3. 

(a) 

To establish the nilot nroduction or concrete mixers in an 
existing enp;ineerfng fi~ as an additional product (in its 
product-mix) • 

BACKr,ROUND A~ JUSTIFICAT!ON 

Development Hypothesis 

The demand for the building construction equipment is 
considerable and is on the increase. ~ome of the relatively 
simpler equianent could be produced by the local metalvorking 
and machinery industry. However. the industry is unable to 
do so due to a lack of the product and nroduction knov-hov. 
Though some of the e~ineering fiJ"llls are quite vell equinned 
with the necessary nlant and machinery and the basic e~i­
neering infrastructure is available. the lack of the above 
knov-hov is inhibiting their production canability and they are 
not able to diversify even in ~he face or a decline in demand 
for their traditional nroducts. While the machinery might not 
lend itself as an indenendent nroduct (product line) vith 
economy or scale. unless the demand varrants it. it mb;ht 
vell serve as an additional ~roduct to increase the canacity 
utilization. 

Establishi~ the nilot nroduction of simnle machinery 
such as concrete mixers in an engineering firm. in addition 
to its existin~ product mix. vould imnart the reQuisite knov­
hov and lead to the develoJlllent of the manufacturin~ capability 
in the metalworking industry to produc~ simnle building construction 
machinery and thereby initiati~ the developnent ot that 
industry thus fulfilling the develOJ111ent Ob.1ective. 

(b) Project Hypothesis 

The aanufacturing capability to produce the simple 
building construction machinery would involve the Product 
knov-hov.theprocess knov-hov including the anpropriate manu­
facturing processes and the machinery to be used, etc. 'J'he 
pilot manufacture of the concrete mixers in an engineering 
finn en~aged in similar manufacturing o~erations and ~sessing 
basic nlant and ll!achinery, vould demonstrate to the industry 
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the possibilities to undertake similar nroducts. vhich 
operational result is the expected output of the nilot manu­
facture, leading to the acquisition or the nroduction capa­
bility to diversify into building construction machinery, 
thus meeting the project objective. 

4 . PROJECT OUTPUTS 

The envisaged pilot production of concrete mixers is 
expected to produce the follovin~ Ot>f!rational results re­
flected in the outcome of the sub-itesr.s v.iven belov. 

(a) Establishment or nilot production and up~rading manufacturin~ 
capability of the engineering firm to nroduce concrete mixers. 

(i) Desi~n of lov can&city ~rivity mixers • 

(ii) Engineeri~ methods including operation layouts: machine tools. 
jigs, fixtures and tools selection. etc. 

(iii) Va.nufacturing nrocesses coverin~. sheet metal vorkin~ 
including shearing, bendin~. rimming, veldin~. etc: 
worm and worm gear cutting: other machining nrocesses 
including boring, grinding, etc. 

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

(b) Develotlllent of ~ocal engineering firms producing and supnlyillfZ'. 
the following items to the above firm manufacturing concrete 
mixers. 

( i) 

(ii) 

(iii) 

5. 

Caati~s for gears, precision cast gears, etc. 

Electrical motors. control elements, etc. 

Standard parts and supPly of other boUP:ht out iteins 
including vheel tyres • 

PROJF.CT ACTIVITIES 

The pro,1ect and the counterpart staff shall carry out 
the following activities. 

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

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

(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. 
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(iv) Identification of machine tools and other factory 
equiunent additionally required. procurement and in­
stallation (Annex 2: indicative list of equi'J:1Dent). 

(v) Establishment or the ~roduction of narts in the nlant, 
establishment of production of parts in the sub-eon­
tractors' firms, accentance test etc. 

(vi) Rationalize the shon layout and material flov, etc; 
organization of the shons. tool cribs, etc (Typical 
layout : Annex h ) • 

(b) Activities related to output 'Develo~ent of local engineering 
firms' 

(i) 

(ii) 

(iii) 

(iv) 

Identification o~ local engineerin~ firms as sub-eon­
tractors • 

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

Establishment of production of parts in the firms. 

Establish a system of eub-contracti~. accentance testing, 
quality control, etc • 
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TYPICAL ~PECIFICATIO~ OF A LOW CAPACITY CON~ETE MI~ 

Lov canac~ty, mobile, gravity. concrete and mortar mixer 
or 125 dm capacity. · 

(i) Effective volume or drums 215 dm3 

(ii) Mixture capacity, m3 per hour 

no. o!' operators concrete mortar 

2 2.85 1.71 

• 1 2.14 1.42 

(iii) Mixing cycle, second~ 

no. of operators concrete mortar 

2 120 sec. 200 sec. 
l 160 sec. 2ho sec. 

(iv) Drum r.otation; . . . . . . . . 25 r. n.m • 

(v) Pover .................. 1.1 K\{ 

• 
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INDICATIVE LIST OF EQUI~ REQUIRED FOR THE PRODUCTIO"f 

OF CONCRETE MIXERS 

(in the r:ant for nilot nroduction 

Indicative list or plant and machinery and factory equinment reouired 
for a nroduction of 2000 mixers per snnU!ll. 

Item 

1. Material Prenaration 

1.1. Circular sav, dia 810 mm 

1.2. Table shears. s~eet 6.3 mm. 3200 mm vidth 

1.3. Circular shears, sheet 6.3 mm 

1.4. Shearing machine 

2. Press shop 

Eccentric nress 2.500 KN 

Eccentric press 1,600 KN 

2 .1. 

2.2. 

2.3. 

2.4. 

2.5. 

2.6. 

Press brake, sheet 6.3 mm. 2000 DDD width 

Roll-bendin~ machine, sheet 12 mm, 2000 mm vidth 

Sheet rimming machine, sheet 2.5 mm 

Hydraulic ram for assembly, 400 mm 

3. 'Weldfo~ shop 

3.1. Comple~e sets for veldinv. in CO~ 

3.2. Silicon rectifier velder 

4. Machine shon 

4.1. Horizontal knee-tyoe milling machine, 
table 320 x 1250 mm 

h.?. Centre lathe, dia overbed 380 mm. 
centre dist. 750 mm 

4.3. Centre lathe, dia o~<rbed 500 mm. 
centre dist. 1000 mm 

4.4. Pillar drill, dia 32 mm 

4.5. Radial drill, dia 50 mm 

4.6. Horizontal boring machine, st>indle 
table 800 x 800 11111 

1' .1. Slotting machine, stroke 200 mm 

4.8. Gear hobbill'- machine, module 7 

dia 63 mm, 

Ouantity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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4. 9. Snecial machine for machinirur worm teeth 1 

4.10. Cylindrical ~rinding machine dia 160 mm 
250 mm length 1 

4.11. Pedestal grinders, vheel dia 200 mm 2 

5. Tool grindi~ 

5.1. Universal tool grinding machine, dia max. 280 mm. 
vheel dia 175 mm 1 

5.2. Grinding machine for sav cutters l 

5.3. 'l'vo-vheel bench ~rinders, wheel dia 150 mm 1 

6. Factory equipment 

6.1. Overhead crane 5 t 

6.2. Comnressor 

6.3. Welding tables with exhaust, assembly tables, 
fitters·tables, etc. 

6.4. Painting shop/booth with vater curtain. 
spray sets, etc . 

1 
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FLOOR SPACE AND trl'ILITIES FOR THE PRODUCTION O~ CONCRETE 

MIXERS 

.. Production shop floor area 1,700 m 2 ... . 
2. Utilities 

2.1. Electric energy 300 KW 
2.2. Compressed air, 0.1 70 m3/hr 

• 

• 
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LEGEND TO LA'!OUT 

Store or rav material 

Material nrenaration 

Press shop 

\leldi~ sho-p 

Machine shoo 

Painting shO"P 

Assembly and despatch 

Intermediate storage 

Tool crib 

Tool grinding shon 

Maintenance and grinding 

Svitch board 

Finished product store 

Social provision 

Plant offices 

of press tool 

A-mEX 4 
sheet 2/2 
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1. DEVELOPMEin' OBJECTIVES 

(i) To initiate the develotnent or building construction 
equianent industry. 

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

2. PROJECT OBJECTIVES 

3 . 

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

(ii) To establish the pilot production or building cranes in an 
existing engineering firm as an additional product (in its 
prodt&ct-mix) • 

BACKGROUND A1fI) JUSTIFICATION 

(a) Development !Iyoothesis 

The demand for the buildin2 construction equitllllent is consi­
derable and is on the increase. Some of the relatively simnle 
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 pro.iuction know-how. Though some of the 
engineering firms are quite vell equinned with the n~r~ssary nlant 
and machinery and the basic engineering infrastructu:.~ is available. 
the lack or the abOve knov-how is inhibiting th!ir production 
capability and they are not able to diversify even in the race of 1' 

decline in demand for their traditional products. While the machinery 
might not lend itself as an independent product (product line) vith 
economy of scale, unless the dem-..nd warrants it, it mi~ht vell serve 
as an additional product to increase the capacity atilization. 

EstablishiDR the pilot production er simnle machinery such as 
low capacity buildin~ cranes in an engineering firm, in addition to 
its existing product mix, would impart the requisite know-how and 
le~d to the develounent of the manufacturing canability in the 
metalworking industry to produce simnle building construction 
machinery and thereby initiatin~ the f!~v~lopment oi that industry 
thus fulfilling the development objective. 

(b) Project Hy-oothesis 

The manufacturing capability to produce the simple buildin~ 
construction machinery would involve the product knov-hov, the 
process knov-hov including the apnropriate manufacturing nrocesses 
and the machinery to be used, etc. The pilot manufacture or the 
building cranes in an engineering firm engaged in similar manufac-­
turing onerations and poseuing basic plant and machinery, would 
demonstrate to the industry the possibilities to undertake similar 
products, which operational result is the expected output of 4 he 
pilot manufacture, leading to the acquisition of the productio, 
capability to diversity into building con•truction machinery, 
thus •eeting the project ob,1ective. (Jib cranes vhich are similar 
in construction are also suggested for manufacture. These are 
used in vorkshops for handlin~ heavy components). 
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~- PROJECT OU'l'PUTS 

The envisaged pilot production of jib cranes and buildinp: 
cranes (lov cape.cit~) is exnected to produce the follovin~ 
operational results reflected in the outcome of the sub-items 
given below. 

(a) Establishment of pilot nroduction and upgrading manufacturing 
canability of the engineering firm to produce jib and buildirui: 
cranes (lov capacity). 

( i) 
(ii) 

(iii) 

(iv) 

DesiRD or lov capacity building cranes, jib cranes: 
Engineering methods including o-peration layouts; machine 
tools, jigs, fixtures and tools selection, etc.: 
Manufacturing processes covering, sheet metalworking, 
veldi~, etc.: gear cutting: other machining processes: 
Production organization, flov of materials, layout, etc. 

(b) Development of local engineering fi:nns nroducing and sunnlying 
the follovirui: items to the above firms manufacturing cranes. 

(i) 
(ii) 
(iii) 
(iv) 

Gear, transmissions: 
Electrical motors, control elements, etc: 
Hoists; 
Standard parts and supply of other bought out items. 

5. PROJECT ACTIVITIES 

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

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

(i) Design/design adaptation of concrete mixers, different sizes • 
etc: detailed design and draftin~ (Annex 1, tyPical specifications): 

(ii) Preparation of operation layouts selection of machine tools, 
ji~s and fixtures and cuttin~ tools: 

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

(iv) Identification of ma~hine tools and other factory eaui}'.lllent 
additionally required, procurement and installation 
(Annex 2, indicative list of equipment); 

(v) Establishll~at of the production of parts in the ~lant, establish­
ment of p:•oduction of l>&rts in the sub-contractors firms , 
accentanc1! test, etc; 

(vi) Rationalize the shop layout and material flow, etc; organi­
zation of the shops, tool cribs, etc; (typical layout, Annex 3); 
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(b) Activities related to output 'Developnent or local 
engineering firms' 

( i) 

(ii) 

(iii) 

(iv) 

Identification of local engineering firms as sub-contractors: 

Identification of additional machinery and other facilities 
required by the firms: 

Establishment of production or parts in the firms: 

Establis~ a system of sub-contracting, acceptance testing, 
quality control, etc. 

·' I 
I 
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Typical Specifications or Jib and Building Cranes 

1. ~Tib Crane 

Hoisting canacity (max.) 10 K1f 

Jib len~h 3m 

Slewing angle 100° 

Electric or hand-driven hoist 

2 . Building Crane 

• Hoisting capcity (max.) 6 KN 

Lifting height 10 m 

Radius of crane's Jib 6m 

Electrfo motor 1.5 K\I 

Slewing angle 360° 

l 
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IndicatiTe List of EquiJlllent for Production ot BuildiDP. 
Cranes and Jib Cranes 

Production or the tolloving on a one shirt basis vith a total 
direct (productiTe) work force or 25 

1. 

2. 

3 . 

Hand bracket Jib cranes 

Electric-driven Jib cranes 

Low capacity building cranes 

item 

1. Machine Shon 

500 

500 

200 

quantity 

1.1. Hacksaw dia 120 mm 1 
stroke 140 mm 

1. 2. Centre lathe, spindle bore 56 mm, 1 

1.3. 

1.4. 

1.5. 

1.6. 

1.7. 

svingover slide 300 mm, centre dist. 2000 mm 

Knee type universal millin~ machine table 
300 x 1200 mm 

Radial drilling machine, dia 4o mm, 
arm 1.25 m 

Bench drill, dia 16 mm 

Pedastal grinder, wheel dia 400 mm 

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

2. Welding Shop 

2.1. 

2.2. 

Rectifier welding set, 315 A 

Semi-automatic welding machine, 50-315 A 

3. Tool Grinding 

3.1. 

3.2. 

Universal tool and cutter grinder 

Bench grinder, vheel dia 200 mm 

4. Factory Equipment 

4.1. Welding benches, titters and assembly benches 
vith vices, etc; 

4.2. overhead electric crane, Jib cranes; 

4.3. Fork lift truck, pallets, etc; 

4.4. Comnressor, compressed air line equipment; 

4.5. Spray painting guns, enclosures, etc~ 

1 

1 

1 

1 

1 

2 

3 

1 

1 
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1. DEVELOPMENT OBJECTIVES 

(i) To initiate the deve!opment or fabricated metal products 
industry. 

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

(iii) To establish organized manufacturing in the unorganized and 
artisan&! sector. 

2. PROJECT OBJECTIVES 

(i) To establish a pilot production nlant to manufacture simple 
steel structurals such as ~ills, gates, fencing elements, etc, 
used in the buildi~ construction. 

(ii) To develop capability in the areas or basic manufacturin~ 
processes and fabricatirur; techniques. 

(iii) To introduce simnle procedures and production methods: by the 
end or a tvo year neriod. 

3. BACKGROUND AND JUSTIFICATION 

(a) Developnent HyPOthesis: 

(i) The existing fabricated aetal products industry, that is mostly 
in the unorganized and artisan&! sector, is unable to adequately meet 
the demand or simple steel structurals, required in the growing 
building construction. due to lack of basic metal fabrication 
knov-hov, engineeTing and production methods and quality consciousness. 

(ii) The envisaged pil~t production nlantia expected to provide the basic 
knov-hov in manufac·::·.•ring processes. as required in the fabrication 
of the structural element~ required for building construction. the 
use of simple equipnent, engineering techniques and would introduce 
simnle production methods and ~rocedures. The metalvorkinp; skills 
learnt, the equipment acquired and together vith the ~:rocedures 
introduced, would impart the metal fabrication canability and would 
be instrumental in initiating the develOJlllent of fabricated metal 
products industry, thus contributing to the development objective. 

(b) Project Hypothesis: 

The activities or the pilot plant are exnected to include metal­
working operations such as machine cutting, hand forging, machining, 
welding, finishing and assembly; use of machinery, simnle machine 
tools and other equi1J111ent for metal fabrication and employment of 
engineering techniques and production methods. 

The above activities are expected to lead to certain operational results 
including building up or cadres vith metal fabrication nrocess and 
production knov-hov, acquisition of certain equiJDent and machinery 
and the methods; and the formation of an organized manufacturing, 
vhich are all the outputs of the project • 
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These outputs together contribute to the develoJJDent or the metal 
fabrication capability by the end or a two year neriod, thus 
fulfilling the-'ll'CJJect obJectiTe. 

4 • PROJEC'l' OUTPUTS 

5. 

The envisa._~ed pilot plant, at the end or the tvo year neriod is 
expected to produce the following onerational results renected 
in the items mentioned below. 

(a) Acquisition of metal fabrication knov-hov, reflected in 
the production of grills, ~ates, fencings, etc, by the pilot 
nlant by the end of a two year period. 

(b) Acquisition of the equiJDent and methods in the nilot nlant 
reflected in the realization of the full cat>acity production of the 
fabricated metal products of accentable quality • 

~OJECT ACTIVITIES 

The project staff and the counterpart staff fP~&.ll carry out the 
following activities: 

(a) Activities related to outnut 'Acquisition of metal fabrication 
knov-hov' 

r Establishment or the fabrication operations and processes, viz, 
cutting, hand forging, machininsr;, welding, finishing and 
assembly, etc, as required in the production of grills, gates 
and fencing elements (list of tynical products: Annex 1, 

, 
list of operations: Annex 2). 

(b) Activities related to outnut 'Acquisition or equinment and 
methods' 

(i) Identification, procurement and installation or the eoui'Dlllent~ 
instruction to operators, utilization of machinery (indicative list 
of equipment: Annex 3). 

{ii) Intr~~uction of engineering techniques and nroduction methods 
and establishment of organized producti~n of the fabricated 
metal products 
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LIST OF TYPICAL PRODUCTS: FABRICATED STRUCTURAL PRODUCTS 

FOR BUILDING C01'STRUC'l'IOIJ 

1. Balcony and vindov grills up to 3 m x 3 m 

2. Gates. tur~ates, frames, etc, un to 3 m x 3 m 

3. Fencing elements, fence frames, etc: 

4. Cages made of steel vire, steel sections and galvanized 
vire net, etc: 

5. Screens for ag~re~ate, for screening building materials, 
Ut> to 2 m x 2 m . 
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LIST OF OPERATIONS/MA.NUFAt•llnING PROCESSES JPOR FABRICATED 

STRUCTURAL PRODUCTS FOR BUILDING CONSTRUCTION 

1. Cutting shop 

- material preoaration, m.arking-0ff 
- cuttinp;-0ff by machine hack-sav, shears 
- cutting sheet, 1-4 mm, hand lever shears 

2. Hand forging 

- hand smithy 
- bending of elements, use or temnlates. brake press 

3. Machine shop 

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

4. Weldinp; 

electrical veldinp; 
spot veldinp; 
gas welding 

5. Finishing 

fitting, deburring, etc 
- grindinp;, nortable hand grinder 
- derustin~. vire brushes 
- paintinp; 
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INDICATIVE LIST OF EQUI~ 

FABRICATED STRUCTURAL PRODUCTS FOR BUILDINr; CONSTRUCTION 

Item 

1. General Purpose shears 5.5 KW 

2. Machine hack-sav 1.5 KW 

3. Hand lever shears 

b. Hand operated brake press 2 T 

5. Forge hearth, vith blower 

6. Column drill, dia 32 mm, 2 KW 

1. Bench drill, dia 15 mm, 0.6 KW 

8. Bending machine, 3.0 KW 

9. Snot welding machine, 11.5 KW 

10. OXy-acetylene gas veldi~ set 

11. Pedestal ~rinder, wheel dia 350 mm, 218 KW 

12. Centre lathe, max. turn. dia 250 mm, 
max. turn. le~h 500 mm, 3.0 KW 

Quantity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

13. Flexible shaft grinder, vhell dia 30 mm, 0.5 KW 2 

lb. ~ular portable grinder, disc dia 175 mm, O.~ KW 2 

Above equinment for production or 250 tons of fabricated steel product 
per annUD!, vith about 20

2
direct workers on sin~le shift basis, over a 

production area of 300 m , installed equipment pover 53 KW. 
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lTrH':'!=:D NATIONS nmu~TRI.4.L DF.VF.LQ!='!.~!'r ORGA!!!ZATIO!! ( TJNID0) 

?ROJ~CT PR0POSAL 

for the 

PROJF.CT TITLE 

PRODUCTION OF STF:EL CON'!'AINERS ArIT'! NON-PRESSURE 

TA!lKS /VESSELS 

PII/lT PRODUCTION LIIJ:: 

~iote: i) Products include: 
. -- ---------
- containers, cabins, ets. 
- non-oressure tanks, vessels, etc. 
- r,arar.e doors, nanels, service modules, etc. 

ii) Pilot nroduction refers to one in an existin~ metal 
vorkiri"r. firm-: - .. 

PROPOSAL NO. 13 

TT!'!I!Y', VIENNA 
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1. D~VEI.f\?'S!IT OB.TECTIV!='. 

i) to initiate the develonment o~ fabricated metal nroducts industry: 

ii) to develon metal vorkin~ industry nroducinr. containers and non-pressure 

ta..~ks and vessels. 

2. ?ROJ'EC':' OFJECTIVES --·----- -- -----. 

i} to establish a nilot nroduction line in an existin~ enr.ineerinr. fin:.. 

en~a~ed in ~eneral metal fabrication, for the manufacture of 

containers and non-nressure tanks and vessels; 

ii) to develon manufacturinr ca~ability in the netal vorkinr industry to 

nroduce containers and non-nressure vessels and ta.~ks by the end of a 

three year nerioj. 

-~. B!~C!-:~?~!I'.~~ A~rn .JtJSTI~ICATI~.!! . ----- -------- ----- - ----·- -

a) Develonment Hvnothesis 
------~------·--

i} The general metal vorkin~ industry in the absence of any annreciahle 

nanufacturinr: activity in the machine!"Y industry, is mostly denendent 

unon the very li~ited derand for structurals and that for repair 

and maintenance se?"Vices derived fro~ the nrocessin~ industry and 

the li~ited connonent de~and fro~ the automobile ancillary equin­

ment industry. The frenuent demand fluctuations narticularly fro~ 

the ~rocessinr inrlll!>try thR.t is constrained to only prirary 

nrocessin~. are adversely effectin~ the r.eneral Metal vorkinr 

incu~try. 

ii} Exnorts beinp one of the nossibilities to expand the final denand 

there seens to be a ~otential onnortunity to nartly orient the renera! 

r!""tf\1 vor}:i n.... i nrlu~t :r;r for tlie mR.nufacture o!' contR.:i nern an~ 

non-pres!'lure vessels, which arai is beinr: "vacated" and annears to b"' 

nresentinr a potential for acouirin~ a cor.narative advantar:e. 

iii} The manufacturinr. o~erations required for the nroduction of the 

containers, non-nressure tanks, vessels, etc. are relatively lahour 

intensive. Hovever, certain technical in~uts includin~ nroduct 

knov-how, process knov-hov and ouality control, handlinp facilities, 

etc. are re~uired. 
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iv) '7hP -:"ilot n:roduction line pronosed in the nro.1ect for an existinr; 

en~ineerin~ firr.: vould brin~ in the above knov-hov and be 

instrumental in buildinr un the necessar:1 capability initiatint. 

the nrocess of develonment in thP. industry to nromote it towards 

and exnert oriented industry thus a!!!elioratinr. the said nroblen 

and contributinr: to the achieveMent of the develonment ob,1ective. 

b} 0ro.~ect Hvnothesis 
~--... --

i) The activities involved in the nilot nroduction of the containers 

and non-nressure vessels include nroduct desitm, manufacturinr. 

onerations involvin~ cuttinr,, machinery, veldinr,, finishin;, assemhly 

(and testinr- vhere necessary}, ~hE> use of machinery. nro1uction 

techniques, methods, etc. 

ii) The above activities are exnected to lead to certain operational 

results includinr. buildinr up of cadres vith knov-hov in the areas 

of desip,n. nrocess and nroduction, acquisition of additional nlant 

and machinery required in the nroduction and the methods and 

or~anization, vhich are all the expected outputs of the nroject. 

iii) These outputs.put to~ether.contribute to the establishment of the 

necessary nanufacturi :.r: canabili ty to produce the container~ and 

non-nressure vessels in the enp-ineerin~ fi m by the end of a ·:.hree 

year period, vhich meets the project objective. 

4. PROJECT OUTPUTS 

The nroposed nilot production line is exnected to produce the follovinf 

onerational results reflected in the items nresented belov each. 

a) Acquisition of fabrication knov-hov, for the nrodur.tion of 

i) simnle containPrs. transno~t containers 

ii} non-nressure tanks for stora~e 

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. 
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5. PRO..TF.C':' AC':'IV!TIES 

'!'he nro,,ect and the counterpart staff shall carry out the follovin~ 

activities: 

a) Activities related to outnut "Acouisition of fabrication Y.riov-hov'· 

i) Identification of the products and designing of the nrcdu~ts, 

detailed desi~ of cor.monents, etc. 

ii) Establish.~ent of metal fabrication processes and onerations, viz 

sheet~etal vorkinc, machinin~.veldinr, finishing. asse~bly, li~~·~r,. 

etc. jigs and fixtures, etc. 

(list of t~rpical nroducts Annex I, list of operation Annex II) 

b) Activities related to outnut '"Acouisition of Eouinment and l!!ethods·' 

i) Identification, nrocure~ent, installation of additional eouiprnent 

renuired, instruction to operators, r.achine utilization, etc. 

(indicative list o~ e~uip~ent ft~nex III) 

ii) Introdu~tion of annronriate handlinr. techninues, fabrication 

technioues, nroduction methods. etc . 



.lt"!ne:.v: I 

1) Containers, un to size 6n x 3m x 4n. 

?. ) Non-nressure tRnlrs, stati ona.ry. for transnortation of fluids. 

3) Non-~ressure vessels. storare. for transnorta.tion etc. 

4) r.ara~e doors, un to 6~ x 4n 

5) ~fall nnnels. fra.':'!es, etc. 

(-) f.ervice CP-hins. out door ca.bins. etc • 

• 

T 

• 
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Ann~x II 

1) Cuttinr 

- ha!!d cuttinr: 

- r:as cuttinl" 

- ~achine cuttir-r, 

? ) !'I~~~tio_n 

- st!·a.ir:hteninf". bendinr: 

- cuttinr: ., 
3) !~achin_e_ry_ 

d!illinr. hand. attachable, etc. 

- three.dinr 

- r.:illin!" 

4) !"asteninr: 

- rivetinr 

5) Weldinr: 

- ("a!i veldinr: 

- el~ctrical weldin,,. 

snot 'W'e 1 din,... 

6) fj.:._i_s_I:_i_n.: 

- fillinr, deburrinr. etc. 

- p.rindin~, norLable r.rinders 

- na.intinr 

..... 
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!ter 

1. Centre lathe. max vorkpiece dim. dia 500 lll!!l 

length 1000 mm, vith s~ecial accessories 

2. Universal ~illine machine, table 250 !!1J!I x 800 rr:rn. 

3. Surface r.rinder, max ~rind. dim. 600 x 250 

4. Bench drill. dia 10 1"11"? 

5. Sea!"! attachable drills. dia 20 mrn 

0uantitv 
-·---~-

1 

1 

1 

2 

2 

F.. ~adial drill, dia 40 '!'ll"i 1 

7. Cuttinr--off machine. max dia. 300 Jl'!!'l 1 

8. TJniversal sheers for cuttini: sections. sheet 13 m. flats 
80 x 2~ ~.n, sounds 38 !'!I!!!, an~les 100 x 12 !l!r.l 1 

Q. Profile bendin~ nress, len['th of ed~e 2000 rnr.l sheet 
thickness 4 J'1l'I • 1 

in. r:uillotine shears, cuttinf len~th 2 500 !'1I'.! sheet 
thickness 8 Mr.: 1 

11. Roll bendinP machine. max sheet thickness l.?5 mm, 
len~t~ of sheet 1 250 J'\!'\ 1 

12. Bench tappinr: ma.chine, die. 5 mn 1 

13. ?i:re t~readinr; Machine, up to dia 4" 1 

ll•. ?ece~t?.1 r;rinne!", with dia 30'1 l!lr.'i 1 

15. ?ortR.ble hydraulic tube bender, u:n tn dia 2" 1 

16. Weldin~ rectifier 1 

17. Weldin;, transformer 19 KVA, 50 A to 300 A 1 

18. Snot velder. sheet 3.5 rnM 1 

lQ. Acetylene generator, 2 000 lt/hr 1 

20. Qas cylinders, with carriaee l 

21. Po rtable fo r,,e with fan 1 
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??. Work benches. veldin! benches. etc. 

23. Conriressor unit 

24. ~aintinr eoui~nent 

t;'loor Area.: 

Utilities: 

about 500m2 production area 

electric paver installed approx 140 KW 

co~ressed air 1~3/hr 

ve.ter 2.flr.13/day 

f~l~"'!:i~I'~~: about 20 direct production workers 

ft.!'ln~x ITT (contd.) 
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DEVEi.OPMENT OF FABRICATED METAL PRODUCTS INDUSTRY 

PROJF.CT TITLE 

DOOR FIXTURES - IMPROVEMENT OF QUALITY AND PRODUCTIVITY 
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in an exi.sting engineering firm engaged in the production 

of build<':•rs hardware. 
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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 small and mediu~ size enterprises 

engaged in the component and part manufacture. 

2. PROJECT OBJECTIVES 

(i) To establish a pilot production line for the manufacture 

of the following items in a mediu~ sized engineering 

enterprise engaged in the production of builders hardware • 

(ii) 

1. Door locks 

2. Door handles 

3. Door hinges 

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 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 manufact~~e 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 111ch 

higher quality and very competitive in price inspite of 

tariff protection; 



• 

, 

- 2 -

The variety and range of these products as required by 

the user sector is wide. 

(ii) The above situations, however, are based on certain valid 

reasons, some of which can be summarised as f~llows: 

- The door fixtures aud 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 ones. 

- The range of the local products and the variants available 

are limited and do not match the needs. 

(ii) These evidently are centred around and related to the cajor 

aspects of design, quality and productivity. However, to 

consider the engineering problems, they can be enumerated 

briefly as given below: 

- The engineering finr.s have limited knowledge of the various 

products and variants within their product range and lack 

the design and .adaptation capability. 

- Lack of adP-quate process know-how and the ability to 

identify the appropriate manufacturing processes and set 

the operation lay-outs. 

- Inadequate ~~~~~ility 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. 

(iv) The envisaged pilot production plant/line is expected to 

provide the foLlowing 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 off er 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. 
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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. 

Tt-.e 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. 

(iii) These outputs put together contribute to the establishment 

of the necessary ma~ufacturing 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. 
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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. 

5. 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" 

(i} 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, A.,ncx 1) 

(ii} Design analysis of the product, design, adaptation to suit 

the plant and machinery existing in the plant and that 

envisaged for the pilot plant. 
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(iii) Detailed component design and drafting. 

(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 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 processes, 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 • 

c) 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. 

(iii) Installation or putting into production of the 

special equipment. 

(Indicative list of equipment, Annex 3) 



M~EX 1 

LIST OF TYPICAL PRODUCTS 

DOOR FIXTIIRES 

1. Door handles, with round plates/brackets in aluminium alloy 

(die cast). 

2. Door handles with oblong plates/brackets in aluminium alloy 

(die cast). 

3. Door mortise keyless or bolt-pawl locks in steel. 

4. Door hinges, left and right, zinc plated or browned in 

steel sheet and rounds. 

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

~ sheet and strips • 

• 
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LIST OF PRODUCTION OPERATIONS 

Manufacture of door locks, handles, hinges, etc. 

1. Metal forming 

1.1 Precut ting of raw materials 

1.2 Blanking 

1.3 Stamping 

1.4 Drawing 

1.5 Piercing 

1.6 Bending, 

2. Machining 

2 .1 Drilling 

2.2 Milling 

3. Die casting 

etc • 

ANNEX 2 

3.1 Die casting of door handles, bracket plates, etc. involves 

metal melting in electrical resistanc~, crucible furnaces 

and casting in a die casting machine using dies. 

4. Electroplati~-

4.1 Nickel rl~ting 

4.2 Zinc p~ating 

4.3 Chromium 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. 
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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 formin~ and machinin~ 

1.1 Guillotine shears, sheet 2.5 1IDD 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 1IDD 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 1IDD 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 

2.4 Vertical tapping machine 

2.5 Spot welder, 3.5-3.5 111111 

2.6 Pedestal grinder 

Utilities 

Inst2.lled power about 100 kw. 

compressed air, 6 bar 

7 

3 

1 

1 



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. DEVELOPMENT OBJECTIVE 

(i) To promote the develoJlllent of the fabricated metal products 
industry. 

(ii) To strengthen the aanufacturing capability of the general metal 
working industry in the Blllall 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 
rolloving items in a i1ediUJD sized engineering firm engaged in the 
production of furniture hardware: 

1. Continuous hinges; 
2. Fast joint hinges; 
3. Double acting short, strap and angle hinges. 

{ii) To strengthen the manufacturing canability in terms of product 
knov-hov, manufacturing processes, production techniques and methods, 
in the general metalworking industry. 

(iii) 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) DeveloJlllent Hynothesis 

(i) The general metalworking industry, particularly the small and 
medimn size firms, enp:aged 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 
several real situations including, among others, the follovin~: 

- 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 vide, 

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

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

- the prices of the )Jcally produced parts are hi~her th~n 
thoa • of the imported ones: 

- the rl\Dge of the local products and the variants available 
:ire Hmited and do not match the needs. 
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(iii) These evidently are centred around and related to the major 
aspects of desi~n. quality and productivity. However, to 
consider the engineering problems, they can be enumerated 
briefly as given belov: 

- the engineering firms have limited knowledge of the 
various products and variants within their nroduct r~e 
and lack the design and adaptation capability; 

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

- inadequate capability to emnloy more nroductive attaclments, 
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, 
etc. 

(iv) The envisaged pilot production plant/l~ne is expected to provide 
the folloving essentia~_ inn ... ~~. withou·~ burdening the small 
and medium size firms vith hi~h investment machinery: 

- ?roduct knov-hov, to enable the firm to react to the 
product demand and acquire the capability to design and 
adapt accordinp,; to the need and be able to offer wider range 
of products: 

- process knov-hov, 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 knov-hov. to acquire the capability to come out 
with innovative more nroductive attachments, tooling, etc.: 
in order to be able to produce the products within acceptable 
price ranges; 

- Quality control to ~ain 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 
vi th 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 HyP<>thesis: 

(i) The activities of the pilot production plant/line are expected to 
include identification or specifications of products from among 
those in d ... ~d and that could be prodnced by the plant; design of 
th~ product including detailed design of coml)Onents: identification, 
modification of manufacturing processes and operations to suit 
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the existing plant and machinery: design and manuracture or 
procurement of production attac'hlllents,accessories,tooling, 
etc.; for the ~anufacture or tbe products and employment 
of nev machiner~ production methods and quality control 
procedures. 

(ii) The above activities are expected to lead to certain onerational 
results including building up of cadres with knov-hov in the 
areas of product design, product adaptation: manufacturing 
processes; engineeri~ methods: production techniques: quality 
control: generation of nev equi'~ent, acouisition or additional 
machinery vhich are all the expected outputs or the project. 

(iii) These outputs put together contribute to the establishment of the 
necessa~ manufacturing capability to enable the metalworking 
firms to meet the demand tor some or the products in the 
industry by the end or a three year period thus tulfillinp: the 
project objective. 

4. PROJECT OUTPUTS 

The proposed pilot production line is exnected to nroduce 
the folloving operational results reflected in the items nresented 
belov each: 

(a) Acqisition of product and product design knov-hov of 
various furniture hardware items. 

(b) Acquisition or production knov-hov. reflected in the 
establishment of production for the follovinr, additional 
products. at acceptable cost and ouality: 

1) Continuous hinges: 
21 Fast joint hi111tes: 
3) Double acting hin~es. 

(c) Generation and acq·Jisition of nev productive attachJnents 
and additional pla.~t and machinery, reflected in the reali­
zation of the planned production on the neriod of three years. 

5. PROJECT ACTIVITIES 

The 1>ro,1ect and the counterpart staff shall carry out the 
following activities: 

{a) Activities related to the outl>ut 'Acquisition of product and 
product design knov-hov' 

(i) Identification of the products, parts and components frCllll 
aao~ those that are required by the local turniture industries 
and those that can be aanufactured in the pilot plcnt, vithin 
the area of hinges for turniture.(List of t;vnical products -
Annex 1). 
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(ii) Desi~n analysis of the prt>duct,desi~n. adantation to 
suit the nl.ant and rachinery existing in the nlant and 
that envisag~ tor the pilot line. 

(iii) Detailed component 1.esig11 and drartirur. 

(iv) Design of special attaclments, accessories, jigs and 
fixtures and tooling. 

(b) Activities related to outnut 'Acquisition or production 
knov-hov' 

(i) Identification of the manufacturing processes, pre!>&?"ation 
of the process tnd operation layouts (list of O!)erations -
Annex 2). Electroplating is recommended for sub-eontractin,r. 

(ii) Identification to accessories, attacblllents, jigs, fixtures 
and snecial tooling that could be used in conjunction vith the 
existing machinery and that vbich has been -planned 'for 
addition; 

(iii) Procurement and installation or additional machinery, 
manufacture in the nl.ant or bu,,ving out of the snecial 
gadgets and tooling (indicative list or equi}lllent - Annex 3); 

(iv) Establishment of the manufacturing nrocesses, engineerinp; 
methods, production operations and quality control procedures 
for the manufacture of furniture hinges ot various desi~ 
and sizes; 

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

(c) Activities related to the output 'Generation and acquisition 
or nev productive attachments/equinment' 

(i) Identification of attachments, jigs and fixtures and special 
tooling to imnrove the productivity: 

(ii ) Manufacture in the plant or :procurement of the above 
equinment; 

(iii) Installation or putting into production of the special 
equitment. 
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LIST OF TYPICAL PRODUCTS 

FURNITURE FI:m.JRES 

Continuous hinges, brassed steel strip; 

General purpose, fast joint hinges, brassed steel strip; 

Short, fast joint hinges, brassed steel strin: 

straight, pin-type hinges, brassed steel strip: 

Ornamental furniture hinges; 

Ornamental furniture nlat~s; 

Double acting strap hinges: 

Double acting short binges; 

Double acting angle hinges. 

r 
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LIST OF PRODUC'l'IO~ OPERATIONS 

1. Cutting on a guil1otine shear: 

2. Die shearing 9 blauking 9 bending and sizirut on 
eccentric presses: 

3. Wire heading and blocking; 

4. Machining: 

5. Cleaning and triJnminv.; 

6. Electroplating 

Note: Electroplating is proposed for sub-contracting. 
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IMDICATIVE LIST OF EQUIPMENT 

For the production up to abOut~oo-tons per year furniture hinges, 
vith abOut 30 direct production employees on a single shift basis. 

Item 

1. Staaping shop 

1.1. Eccentric pres&, 16 T, table 450 x 400 mm 

1.2. Eccentric press, 63 T, table 800 x 500 ia. 

1.3. Automatic lathe, for dia up to 10 mm 

1.4. Bench drill& 

1. 5. Radial riveter 

1.6. Guillotine shear. sheet thickness 4 nn, 
2000 mm long 

1. 7. Tumbling machine 

1.8. Pedestal grinder, wheel dia 300 mm 

2. Electroplating shop 

2.1. Decreasing unit 

2.2. Vibrator !or burr removing 

2.3. Drying centrif'uge 

2.4. Grinding and polishing machine 

2.5. Electroplating unit 

3. Special toolin~ 

3.1. Blanking dies 

3.2. Flanging and bending fixtures 

3.3. Stamping dies 

3.4. Piercing dies 

3.5. Drill jig• 

Quantity 

2 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

r 
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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 scch 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 

(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 ind\:stry prefers to import most 
of the products. 

- 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 industries is wide. 

(ii) 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. 

. .. I . .. 
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- 'lbe range of the local products and the variants 
available are limited and do not match the needs. 

(iii~ These are evidently centred around and relaten to 

(iv) 

the maior aspects of design, quality and productivity. 
However, to cousider thP. engineering problems, they 
can be enumerated briefly as given below: 

- 'lbe 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 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 simr,le machinery. 

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

The envisaged pilot production plant/line is expected 
to provide the following essential inputs, without 
burdening the medium-sized fiTIDs 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 off er 
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, mar.hinery and 
equipment. 

. .. I . .. 
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The above skills generated equip~ent 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 irom 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 metrods and quality control procedures. 

(ii) The above activities are expected to lead to cert~in 
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 togethPr ~cntribute 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 to 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) 
(ii) 

(iii) 
(iv) 

Fixed bench vices 
Portable bench vices 
Pipe vices 
Mandrel presses 

B. Acquisition of production know-how reflected in the establishment 
of production for the above additional products, at acceptable 
cost and quality. 

. .. / ... 
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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 

(ii) 

(iii) 

(iv) 

for fitting operations, pipe vices and mandrel presses, etc. 
(List of typical products, Annex 1) 

Design analysis of the product, design adaptation to suit 
the plant and machinery existing in the plant and that 
envisaged for the pilot line. 

Detailed component design and drafting. 

Design of spec!al attachements, accessoriec, jigs and 
fixtures and tooling. 

B. Activities related to output: Acquisition of production know-how: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

Identification of the manufacturing processes, preparation 
of the process and operation lay outs. (List of operations, 
Annex 2). 

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. 

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). 

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. 

Cost analysis and possible reduction in production costs, 
introduction of some value engineering concepts if 
necessary. 

. .. I . .. 
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C. Activities related to the output: Generation and acquisition 
of nev productive attachments/equipment 

(i) 

(ii) 

(iii) 

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

Manufacture in the plant or procurement of the above 
equipment. 

Installation or putting into production of the special 
equipment • 
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Annex 1 

LIST OF TYPICAL PRODUCTS 

STAGE I 

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 ~wivel 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 front jaw, max. dist. bet. jaws: 
63 to 125 mn (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 prei>s, capacity 2 tons; working heifht 250 mm. 

STAGE II 

5. Machine vices. 

POSSIBLE ADDITIONAL PRODUCTS: 

6. Bearing Pullers. 
7. Screw clamps, etc. 
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Annex 2 

LIST OF TYPICAL MANUFACTURING OPERATIONS 

PRODUCTION OF BENCH VICES AND HAND MANDREL PRESSES 

A. Machinin_g 

I. Turning 
2. n~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. 
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Annex 3 

INDICATIVE LIST OF EQUIPMENT FOR THE PRODUCTION 
OF BENCH VICES AND MANDREL PRESSES 

ITEM QUANTITY 

1. Machine shop 
1.1 Centre Lathe, max. dia 500 mm., length 750 
1.2 Universal milling machine, table 400 mm x 2000 mm 
1.3 Vertical milling machine, table 300 x 1600 mm 
1.4 Pillar Drill, dia. 32 mm 
1.5 Pillar Drill, dia. 16 
1.6 Vertical Tapping machine, tapping dia. 4 mm 
1.7 Horizontal surface grinder, max. grinding 

dimensions, 100 x 300 mm 
1.8 Pedestal Grinder, max. whl. dia 350 mm 
1.9 Universal shear, sheet 13 mm, flats 20 x 80 mm, 

sounds dia. 38 mm 
1.10 Machine saw, max. dia. 300 mm 
1.11 Circular saw, max. dia. 150 mm 

2. Heat treatment 

s 
4 
5 
l 
2 
1 

1 
1 
l 

1 
1 

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 • 
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l • DEVELOPMENT OBJEC!'IVE 

(i) To promote the develoJlllent of the fabricated metal nroducts 
industry. 

(ii) To strengthen the manufacturing capability or the general metal 
working industry in the medi\Dll size enterprises eng~ed in the 
manufacture of metalworking hand tools. 

2. PROJECT OBJECTIVES 

(i) To establish a pilvt production line for the manufacture of 
adjustable snanners and pipe tongs and wrenches in a me~ium 
size enp;ineering firm enp;aged in the manufacture of metal­
working hand tools and to improve over the existing quality 
and productivity • 

(ii) To strengthen the manufacturi~ canability in te:nns of nroduct 
knov-hov. manufacturing processes. nroduction techniques and 
methods. in the general metalworking industry. 

(iii} To enable metalworking firms to exnand their product range 
and div~rsify into such products as to meet the demand in tie 
local industry. by the end of a three year period. 

3. BACKGROUND AND JUSTIFICATION 

(a) Develoument Hypothesis 

( i) The general metB.1.workinF; industry, n&.~icularly the mediwn size 
firms. engaged in the manufacture of fabricated metal products, 
hand tools and other equitinent. is unable to meet the competition 
in the market and as a result is in a state or denression. This 
condition is an outcome of several real situations includin~, 
among other, the following: 

- the metalvorkin~ industry prefers to imnort the nroducts: 

- the imported products available in the market &re of much 
higher quality and very competitive in nrice 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 hi~her than 
those of the imported ones; 

the range of the local product• and the variants available 
are limited and 4o not match the need•. 
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(iii) These eTidently are centred around and related to the major 
aspects of' desi~, quality and productivity. Ho~ver, to consider 
the engineering problems, they can be enumerated briefly as 
giYen belov: 

- the engineering firms have limited knowledge of the irarious 
products and variants within their product r&D.Ke and lack 
the design and adaptation capability: 

- lack of adequate nrocess knov-hov and the ability to 
identify the appropriate manufacturing nrocesses and set the 
operation laycuts; 

inadequate canability to employ more productive attachments, 
accessories and toolings including jigs and fixtures as 
applicable to their products and ad.anted to their existing 
machinery; 

- lack of certain equipnent and simnle machinery: 

inadequate insnection and quality control methods, procedures. 
etc. 

(iv) The envisaged nilot production plant/line is exnected to nrovide 
the follovinp; essential inputs, without burdeni~ the medium 
size firms Yith high investment machinery: 

- product knov-hov, to enable the firm t~ react to the nroduct 
demand and acauire the capability to design &nd adant according 
to the need and be .able to offer wider range of products: 

- process knov-hov, to impart the ability to design the manu­
facturing onerations based on the plant a:id machinery available 
to be able to accent nev products, diversify and meet the needs: 

- production knov-hov, to acquire the canability to come out 
with innovative more nroductive 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 equinment. 

The above skills generated, equipment acquired and created 
to~ether with the methods in~ested in the process of the esta­
blishment of the pilot production would initiate the develollftent 
of the fabricated metal products industry, thus contributing to 
the developaent objective. 

(b) Project Hypothesis 

(i) The activities of the pilot production plant/line are expected 
to include identification of snecifications of products from 
among those in demand that could be produced by the plant: design 
of the product including detailed desi~ of components: identifi­
cation, modification of manufacturing processes and onerations 
to suit the existing plant and aachinery: design and manufacture 
or procur•ent of production attachments acce11orie1 tooling, etc., 
for the manufacture of the products and •ployment of nev machinery 
production methods and quality control nrocedures. 
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The above activities al~ expected to lead to certain 
operational results including building up or cadres vi.th 
ltnov-hov in the areas of product design, product adantation. 
manufacturing processes. engineeri~ methods, production 
techniques, quality control, generation or nev equipment, acqui­
sition or additional machinery which are all the exnected out­
puts or the project. 

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

4. 

(a) 

industry by the end or a three year period thus fulfilli~ 
the project objective. 

PROJECT OUTPU'l'S 

The proposed pilot production line is expected to produce 
the following operational ll!'!sults refiected in the it•s presented 
below each: 

Acquisition of product and product design knov-hcv, reflected 
in the ad~itional products: 

(i) adjustable spanners: 

(ii) v~rious pine tongs, pipe wrenches. 

(b) Acquisition or production knov-hov, reflected in the establishment 
of production for the above addHioual products, at acceptable 
cost and quality. 

(c) Generation and acquisition of nev productive attacbments and 
additional plant and machinery, reflected in the realization of 
the planned production on the period of three years. 

5. PROJECT ACTIVITIES 

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

(a) Activities related to the output 'Acqisition of nroduct and nroduct 
desi~n knov-hov': 

( i) Identification of the products from amon~ those t:1at are 
required by the local industries, and those tha·~ can. be manu­
factured in the pilot plant, within the area or metalworking 
hand tools such as adjustable spanners, pine tongs, pip~ wrenches.etc.: 
(List of typical products, Annex 1). 

(ii) Design analysis or the product, design adantation to suit the 
plant and machinery existinp: in the plant and that envisage~ 
for the pilot line. 
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(iii) Detailed comnonent design and dra~ing. 

(iv) Desisn of sDecial attachment~. accessories, jigs and fixtures 
and tooling. 

(b) Activities related to output 'Acquisition of production knov-hov': 

( i) Identification or the manufacturing processes, j)reparation of the 
process and operation layouts. 
(List of operation, Annex 2) 

(ii) Identirication of accessories, attachments, jiys, fixtures and 
snecial tooling that could be used in con,1unction 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 toolirut 
(Indicative list of equi'[l!lent, Annex 3). 

(iv) Establishment of the manufacturi.~ processes, engineerinp: methods. 
production operations and quality control procedures for the 
manufacture of adjustable sDanners, pine tollE(s and pine wrenches. 

(v) 

(c) 

(i) 

(ii) 

(iii) 

Cost analysis and possible reduction in production costs. intro­
duction of some value engineering concepts if n~cessary. 

Activities related to the output: 'Generation and acauisition of 
nev productive attachments/equinment': 

Identification of at~achments. jigs and fixtures and special 
tooling to improve the Droductivity. 

Manufacture in the plant or procurement of the above equipment. 

Installation or putting into production of the special equinment • 

• 
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LIST OF TYPICAL PRODUCTS 

ADJUSTABLE SPAlfN'ERS A1'D PTI>E TOlfGS 

Bulldog adjustab~e snanner vith tauer grip, 

Double adjustable snanner, size li6 mm 

Slip joint angular pipe tongs 

Slip joint offset pi~ tongs 

Heavy nit>e tongs 

Pine wrench vith hand rod • 

AN!fEX 1 

size 27 mm 
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14. 

15. 
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17. 

18. 
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LIST OF TYPICAL MANUFACTURING OPERATIONS 

Cutting or metals on genero.l. purnose shears, tooled for handlinp; 
round bars, flats, plates; 

Preliminary die shearing or blanks on eccentric gap nress for 
f'Qt"ther die forginp;: 

Heating in gas furnace: 

Die forging in drop hammer using multiple impression dies: 

Flash trimming on e~centric gan nress using blanking dies: 

Annealing in chamber resistance furnace: 

Tumbling in t\Dllbling barrel; 

Removal of rem~inder of flash on pedestal grinders; 

Piercinp; on ecc~ntric gan nress usinp; piercin~ dies: 

Straightening on eccentric gap press; 

Milling or jaw teeth; 

Heati~ in chamber f'urnaces and quenching of jaws in vater and 
grips in air stream; 

Tempering in chamber furnaces; 

Grinding and polishing or jaws on pedestal polishing machine: 

~nual assembl~; 

Washing and din nainting; 

Drying of lacquer in chamber dryers: 

Preservation by dipping in apnropriate media. 
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INDICATIVE LIST OF EQUIPMENT FOR MANUFACTURE OF ADJUSTABLE 

SPANNERS ARD PIPE TONGS 

Item 

1. Metal forming 

1.1. 

1.2. 

1.3. 

1.4. 

General purpose shear 

Eccentric gap nress, canacity 100 tons 

Drop hammer (air, steam), striking pover about 
20 kg; rao. strok~ 750 mm 

Gas or oil fired furnace6 chamber size 400 x 750 x 
250 mm, rated temp. 1000 C 

2. Machining 

2.1. 

2.2. 

2.3. 

2.4. 

2.5. 

Universal milling machine, table 315 x 1250 mm 

Knee-type milling machine, 315 x 1250 mm 

Centre lathe, turing dia 140 mm, length 500 mm 

Bench drill, max. dia 16 mm 

Pedetal grinder-polisher, vheel dia 400 mm 

3. Heat treatment 

3.1. 

3.2. 

4. 

4 .1. 

4.2. 

4.3. 

4.4. 

Ch8Jllber resistance furnace, ~h~ber size 750 x 
550 x 1200 Jalll; max. char~e 500 ki~: 

0 rated temp. 1000 C 

Oil-water quench tank, cap. 21n3 

Surface finish 

Dip painting tank 

Electric dryer 

Dip washer, dryer 

Tumbling barrel, charge 1000 kp; 

l 

2 

1 

1 

3 

2 

5 

2 

3 

2 

1 

Above plant and machinery indicated for production of about 
100,000 pieces ~er annum of the ananners and tongs, etc (annrox. weight 
150 tons) vith about 25 direct workers, on a single shift basis. Production 
area 500 sqm,installed power 240 KW. 
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1. DEVELOPMENT OBJEC'J'IVE 

(i) To promote the develoi:m~nt of the fabricated metal 
products industry. 

(ii) To st.rengthen the manufactt• ... ing capability of the general 
metalworking industry in the medium size enterprises engaged 
in the manufacture of mettLl.working hand tools. 

2. fROJECT OBJECTIVES 

(i) To establish a pilot production line for the manufacture of 
spanners, pliers and pincers, etc., as additional new nroducts 
in an enp;ineerin~ firm engaged in the manufacture of metal­
working b&nd tools . 

(ii) To strengthen the manufacturing capability 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 th~ 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 or depression. This condition is an 
outcome of several real situations includin~. l'UllOng others, 
the following: 

the metalworking industry prefers to imnort the nroducts~ 

the imported products available in the market are of much 
hi~her quality and very competitive in price insnite of 
tariff protection~ 

the variety and ran~e of these uroducts as reauired by the 
user industries is wide. 

(ii) The above situations, however, are based on certain valid 
reisons, some or vhich can be surmised as under: 

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

- the prices of the locally produced products are hi~her than 
those or the imported ones; 

the range or the local products and the variants available 
are limited and do not match the needs. 
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(iii) These evidently are centred around and related to the 
major ast>ee~s of design, quality and productivity. However, 
to consider the engineering problems, they can be enumerated 
briefly as ~iven below: 

the engineering fi:nns have limited knowledge of the various 
products and variants within their product range and lack 
the design and adaptation capability; 

- lack of adequate process .ttnov-hov and the ability to identify 
the apnropriate manufacturi~ nrocesses and set the operation 
layouts· 

inadequate capability to employ more productive attachments, 
accessories and toolings including jigs and fixtures as 
apnlicable to their products and adapted to their existing 
machinery: 

lack of certain equi}'.ftent and simple machinery: 

inadequate inspection and ouality control methods, proc dures, etc. 

(iv) The envisa~e~ pilot production line is expected to provide the 
following essential inputs without burdening the medium sized firms 
with high investment special machinery: 

- product knov-bov for additional products to enable the firm 
to react to the product demand and acquire the canability 
to desi~ and adapt according to the· need and be able to 
offer new and wider range of products; 

process knov-hov, to impart the ability to design the 
manufacturing operations based on the plant and machinery 
available to be able to accept nev nroducts, diversify and 
meet the needs; 

production knov-hov, to acquire the capability to ccr.ne out 
vitu innovative n:ore i:>roductive attachments, tooling, etc, 
to improve the productivity and increrse 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 insnection and quality control methods 
and procedures: 

additional, essential machinery and equianent. 

The above skills ~ene~ated, equipment acouired and created 
together with the methods ingested in the process of the 
establishment of the pilot production vould initiate the deve­
lopment of the fabricated metal products industry, thus contributing 
to the development objective. 



- 4 -

(b} Project Hypothesis 

(i} The activities or the pil.ot production line are expected to 
include identification or snecitications ~r nev additional 
productt1 from among those in demand and that could be pNduced 
by the plant; design oT the nroduct including detailed design 
of components; identif'ication, modification or manufacturing 
processes and operations to suit the existing plant and machinery; 
design and manufacture or procurement of production attacbllents, 
accessories tooling, etc, tor the manufacture of the uroducts 
and employment of nev machin.ery,production methods and ouality 
control procedures. 

(ii} The above activities are expected to lead to certain operational 
results including nev additional products, improved productivity 
and increased output, apart from building up of' cadres vith 
knov-bov in the areas or product design~ ''roduct adantation: 
manufacturing processes; engineering methods : production technk·1es: 
quality control; generation of nev equipnent, acquisition or 
additional. machinery Vhich are all the expected out~ts of the 
projtct. 

(iii) These outputs put together contribute to the establislment of the 
necessary manufacturing capability to enable the metalworking firms 
to increasingly meet the demand tor additional products in the 
industry and improve the productivity by the end of a tour year 
period thus fulfilling the nroject objective. 

4 • PROJECT OUTPUTS 

The proposed pilot production line is expected to Produce the 
foll~ving operational results reflected in the items nresented belov each: 

(a) Acquisition of product and product desi~n knov-bov, reflected in the 
additional. nev products: 

{i) Flat spanners· 

{ii) Combination pliers; 

(iii) Pincers for drawing nails 

in the engineering firm presently produci~ similar metalworking 
hand tools. 

{b) Acquisition of ~roduction knov-hov and manura~turing canability reflected 
in: 

( i) Increased product:f.on of each of the nroducts thr"e timee the nrevious · 
output in quantity tor both nev and existing prod\.',ts; 

(ii) Improved productivity per 81ployee by two folds; 

{c) Generation and acquisition of nev productive attachments, special 
tooline and additional plant and aachinery, reflected in the realization 
of the planned production. 

(d) To achieve the above over a period of tour years. 
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5 • PROJECT ACTIVITIES 

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

(a) Activities related to the outnut 'Acquisition of product 
and product design knov-hov: 

(i) Identification of the products, from amo~ 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, combinatio:i nliers and 
pincers (for nails}, etc. 

(ii} 

(List of tniical products, Annex l} 

Design analysis of the product, design adantation to suit the 
plant aitd machinery existing in the plant and that envisaged 
for the pilot line. 

(iii) Detailed component design and draf'ting. 

(iv} Design of special attachments, accessories, jigs and fixtures 
and tooling. 

(b) Activities related to outnut 'Acouisition of production knov-tov: 

(i} Identification of the manufacturing processes, pre~ation of 
the process and operation layouts (list of operations, Annex 2). 

(ii) Identification of accessories, attachments, ji~s. fixtures and 
special tooling that could be used in conjunction with the 
existing machinery and that vhich has been ~lanned for addition 
to increase the output three times the nreviuu~ level in tenns 
of quantities or each or the products. 

(iii) Procurem~nt and installation of additional machinery, manu­
facture in the nlant or buyin~ out of the snecial ~~ets and 
tooling. 
(Indicative list of equipment. Annex 3). 

(iv) Establishment of the manufacturin~ processes, engineering 
methods, production onerations and quality control procedures 
for the aanufacture of the flat snanners, combination pliers 
and pincers and to increase the productivity ner emnloyee two 
times over the period of four years. 

(v} ;:oat analysis and possible reduction in production costs, intro­
duction or se11e Yalue engineering concepts if necesaary, to realize 
competitiYe prices. 

(c) ActiY-ities related to the outp t 'Generation and acouisition of 
new productiYe attachments equipment': 

(i) Identification of attachments, Jigs and fixtures and snecial 
tooling to improve the pro4uctf.vity tvo fold. 

(ii) Manufacture in tbe plant procurement of the above eq~ianent. 

(iii) Installation or putting into production or the spectal equil)lllent. 
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LIST OF TYPICAL PRODUCTS 

1. 10 piece flat spanner set: r~e: 6x7 to 25x27: 

2. Combiuation pliers; 

3. Pincers for nails. 

! 
i' 

) 
Possible additioLal nroducts 

I 
I 
I 
' 

1. Fitters' hammer heads: 

2. Cold chisel (tor metal working); 

3 • Punc bes (tor metal worki~) , etc . 
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LIST OF MANUFACTURINr. OPERATIONS MA..1'UP'ACTURE 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; 

- cleaning/tuabling barrel; 

- heating/oil fired furnace: 

- straightening and marking/friction t>ress, straight~Tting die: 

- grinding of residual nash/nedestril grinder: 

- normalizing/electric soaldN!': furn1lCe: 

- cleaning/tumbling barrel; 

- milling of grip ot>enings on both ends/horizontal milling 
machine, jigs, special milling cutter: 

- ~inding/pedestal grinder; 

- hardening/electr. chamber furnace; 

- tempering/electr. soaking furnace; 

straighteniIU1;/bench vork ~rinder: 

- grinding of side surfaces/pedestal grinder/surface grinder: 

- cleaning/tlD!lbling barrel: 

finish grinding of grin openin~s/bench 2rinder: 

lackering/~ainting section. 

2. Combination pliers 

- blanking/eccentr. nress, hlanking die: 

- heati~/oil fired chamber furnace; 

- drop forging/drop forging hammer, die; 

- trimming or flash/eccentr. press, trimming die; 

- anneali~/electr. furnace; 

- cleaning/tumbling barrel; 

sizing/friction press, sizing die: 

straightening/friction press straightenin~ die; 
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- drilling of hole/bench drill, open drill jig: 

- milling of inne~ profile/hor. mill. machine; special cutter: 

- milling of outer profile/hor. mill. machine: special cutt~r: 

- boring of the joint seat/bori111Z machine/jig; 

- deburring, assembly/assembly section: 

- countersinking of both ends of hole/bench drill, drill ji~: 

- reaming of hole/bench drill: 

- riveting/riveting press; 

stab milling/horizontal mill. machine, special cutter: 

- dead-hole drilling/pillar drill; drill jig; 

- milling of the cutting edges inner nrofile/nillar drill. 
special milling cutter and a quic~ acting vice: 

- milling of the cutting edg£·s outer profile/pillar drill, 
special milling cutter, quick acting vice; 

- grinding of side cutting grooves/abrasive wheel cutting 
of machine: 

- hardening/electr. chamber furnace: 

- tempP.~ing/electr. soaking furnace: 

- cleani~/pedestal grinder, wire brush vheel: 

- grinding of cutting edg~/bench grinder: 

finish grinding/double wheel grinder; 

- polishing/double wheel grinder: 

- washing, lackering, rust preventive coating, nacking: 

3. Pincers {for nails) 

- blanking/eccentr. press, blanking die: 

- heatin~/oil fired chamber furnace: 

.. dron forging/drop forging hamm~r, die: 

- trimming/eccentr. press, trimming die; 

- annealinp;/electr. soaking furnace; 

- cleaning/tumbling barrel; 

straightening/friction press, sizin~ die: 

- drilling of the rivet hole and inside deburring/bench drill, 
open drill jig; 

- riveting/triction press, jig: 

- milling of jaw faces/bor. milling mach.; jig: cutter; 

.r 

r 
I 
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- milling of .).::!.V edges in tvo positions/hor. mill mach. , 
jig, slitting cutter: 

hardeni~/induction furnace; 

- tempering/electr. so&kinp; furnace: 

- grinding of cutting edges and jav surfaces/double wheel grinder; 

- 1>0lishing/double wheel grinder; 

lacquering, anti-rust coat, packing. 
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INDICATIVE LIST OF EQUlPMEN'I' FOR PRODUCTION OF SPANNERS, 

COMBINATION PLIERS A1'D PllfCERS 

For the production of 100,00~ pieces or each per year (100,000 snanner 
sets vith 10 spanners in eacb set), with 50 direct workers, on tvo shirt 
basis. 

Item 

1. Cutting off, forming 

J..l. Circular sav, max. vork dia 150 mm 

~.2. Eccentric press, 100 tons ca~acity 

1.3. Eccentric press, 160 tons 

1.4. Friction press, 100 tons 

1.5. Crank press, 250 T 
1.6. Pneumatic forging h8Jlllller, impact force, 160 tons 

1. 7. Pneumatic forging hammer, impact force, 100 tons 

1.8. Steam and air power drt3p for~ing hammer, 
impact force 1600 tons 

1.9. Oil fired chamb~~ turnaces 

2. Machininp; 

2.1. 

2.2. 

2.3. 

2.4. 

2.5. 

2.6. 

2.7. 

Hori~ontal milling machine, table 3200 x 1600 

Centre lathe, centre lt. 200 111Dl, sving 400 mm, 
centre dist. 1000 mm 

Centre lathe, centre lt. 175, swing 350 mm, 
centre dist. 600 mm 

Pillar drill, dia 2~ mm 

Bench drill, dia l~ mm 

Double vheel grinder, vhl. dia 400 

Bench grinder 

3.. Heat tre!ltment 

3.1. 

3.2. 

3.3. 

3.4. 

Induction hardening equirment 

Electric soaking turnace 

Electric chamber furnace 

Quenchfng tank for oil and water hardeninp; 

Quantity 

1 

1 

1 

1 

1 

1 

1 

l 

4 

3 

1 

1 

1 

1 

5 

l 

1 

1 

1 

1 
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4 • Other equi 1)11.ent 

4.1. Riveting press (for pliers) 

4.2. Tu:n.bling barrel 

5. Special tooling (for 1 year) 

5 .1. Flat snanners 

5.1.1. Round bar cutting off die 

5.1.2. Forging anvils 

5.1.3. Blanking 
- bed 
- punch 
- ~lster 

5.1.4. Dr, forgi~ die 

5.1.5. Flash trimming 
- bed 
- punch 
- bolster 

5.1.6. Straightener 

5.1.7. Milling fixture 

5.1.8. Milling cutters 

5.2. Combination pliers 

5. 2 .1. Blank.in~ 
- bed 
- nunch 
- bolster 

5.2.2. nrop forging die 

5.2.3. Gauge set for drop forgin~ 

5.2.4. Flash trimming 
- bed 
- punch 
- bolster 

5,2.5. Sizing device 

5.2.6. Straightener 

5.2 ·,. O?-en drill jig 

5.2.8. Milli~ cutter, inner profile 

5.2.9. Fixture tor milling inner profile 

A.'fNEX 3 contd. 

1 

1 

2 

5 

1 
3 
3 

25 

1 
25 
25 

5 

2 

20 

l 
5 
5 

25 

2 

l 
20 
15 

4 

4 

3 

20 

6 
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5.2.10. Milling c·.itter~ outer ~r.>file 10 

5.2 .11. Fixt•.u-e 'for milling outer profile 6 

5.2.12. Jig for boring 2 

5.2.13. Spot drill jig 3 

5.2.14. Riveting bolster and punch 10 

5.2.15. Fixture for slab milling 6 
5. 2 .16. Fixture ft>r dead hole milli~ 6 
5.2.17. Fixture for inner cutting edges profile 6 

5.2.18. Fixture tor outer cutting edges profile 6 

5.2.19. Milling cutters for above 8 

5.3. Pincers 

5.3.1. Blanking 
- bed 
- bolster 
- 'DUDCh 

5.3.2. Drop forging die 

5.~.3. Gauge set tor drop forging 

5.3.4. Flash trimming 
- bed 
- bolster 
- punch 

5.3.5. Straightener 

5.3.6. Sizin~ device 

5.3.7. Open drill jig 

5.3.8. Riveting 
- bed 
- 'DUDCh 

5.3.9. Face milling fixture 

5.3.10. Cutter for face milling 

1 
4 
4 

35 

2 

1 
25 
25 

5 

5 

3 

1 
8 

2 

?. 
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A. DEVELOPMENT OBJECTIVt.S 

(i) To lay the foundation and develop the capability for the 

formulation of future energy strategies to meet the 

increasing demands of ele~tric energy with optimum utilization 

of the input e.nergy forms from the available resources. 

(ii) To develop a comprehensive anderstanding and systems capabilitf 

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 • 
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B • PROJECT OBJECTIVF. 

(i) 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 syste~ with optinum economy 

and reliability • 
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C BACY.r.~0l'!t!> AND ~USTIFICATION . ---------- . 

i) Develomnent Hypothesis: 

The effective formulation of future ener~ strategies for enerry 

conservation and OPtim\DTl utilization of the ~vailable resources, involves 

the ability for economic utilization of ~lectric energy which is presently 

the established fonn of energy. All ott.er resources, such as coal, oil, 

gas, hydro, nuclear, as well as the renewable ones being the input forms. 

The ever increasin~ demands on electric energy and the high rates of 

grovth in this demand highten the need for such econor.lic utilization. 

This requires a comprehensive understa.~din~ of the comolex bulk power 

generation, transmission and distribution systems in order to realise the 

economy and reliability in their present oneration and future planning. 

The nroject-is expected to develo~ the systems ca~ability necessary 

for the operation of the electric power system with optimum econom;y and 

reliability: thus fulfilling the development obiective. 
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ii) P~~~ct Hvnothesi~: 

(i) The project is el(l')ected to develop the systems canability at the 

computerized energy control centre whose function is to control the 

oneration of the nation~! electric system so as to optimize econOJ!tV 

and security. The operation of the system vith optimum machine 

efficiencies. reducinr. the fuel consumntion to minimize the cost of 

nover;and to employ predictive proy,ramrnes for probabilistic forecasts 

of systen: load in the near-tern: futur to enable start-up and shut-dovn 

scheduling of ~eneration units to ontimize oneratinr econoMy; and similarly 

the one~ation of the s~rs'i::.e?!I usinP, "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 oneration vhich is an 

exnected output of the project, instrur.ientl!ll. in ontimizing the economy 

ane security, thus achieving the project obj€ctive. 

.r 
v 

I 
I 
\ 
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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, progra1111&es and application 

of computer status monitoring of system information and 

display, continge::.cy 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. 
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E. PROJECT ACTIVITIES 

The project and the counterpart staff shall carry out the 
following a~tivities: in actual operations. 

Activities related to the output - 'Power Systems Operation Capability' 

(i) calculation of line losses, mo.chine efficiencies and 
fuel costs; compilation of data on generation, hourly 
system loads, weather conditions etc., 

(ii) 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 

(i) To lay the foundation and develop the capability for the 

f orD1Jlation of future energy strategies to meet the 

increasing demand~ of electric energy with opt:har~ utilization 

of the input energy forms from the available resources. 

(ii) To develop a c01Dprebensive understanding and systems capability 

in the electric power industry for the long range conceptual 

planning, design and operation of the national power system 

with optimiZPt1on of economy and security. 
,I 

l' 

I 
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B. PROJECT OBJECTIVES 

(1) To develop the systems analysis dnd 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 opt:lDum economy 

and reliability. 

(ii) 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 • 
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c. BAt:=r.r.~oum> AND ,Tl.JSTIFICATION ----- - . 

i) Develo~ment Hypothesis: 

The effective formulation of future energy strategies for ~nerpy 

conservation and ontimun1 utilization of the available resources. involves 

the ability for economic utilization of electric energy vhich is presently 

the established form of energy. All other resources, such as coal, oil, 

~as, hydro, nuclear, as vell ~s the renevable ones being the input forms. 

The ever increasin~ demands on electric energy e.nd the high rates of 

grovth in this demand highten the need for such econo~ic utilization. 

This requires a comprehensive understandinf: of the conmlex bulk pover 

generation, transmission and distribution systems in order to realise the 

econo~ and reliability in their present operation and future planning. 

The project· is expected to de .relop the systems capability necessl'lry 

for the operation of the electric pover system vith optimum economy and 

reliability; and the planning of the future generation, 

trans~ssion and distribution syste~s for economy e.nd reliability in 

exna.~sion, production and investment: thus fulfilling the developnent 
objective. 



• 

-4-

ii) ~.J!ct_~thesi~: 

(i) The project is exnected to develop the systems canability at the 

CO?ll!'Uterized ener~ control centre vhose function is to control the 

o:leration of the national electric system so as to cptirnize econon~ 

a.~d security. The operation of the system vith optirnUJ:l machine 

ef'ficiencies .. reducinp; the fuel consumotion to minimize the cost of 

nover;and to employ predictive progr8lllr.les for probabilistic forecasts 

of system load in the near-term futur to enable start-lJ!'> and shut-dovn 

scheduline: of ireneration units to ontimize ooe:;.·atinp econoey; and similarly 

the oneration of the syster.i usinp, ··state estimation .. techniques that 

p!"Ocess the system data to project the pro~ability of ecergency 

in the near-term future to permit preve•·ti ve action to optirii ze 

security. constitute the systems capability in ooeration vhich is an 

exnected outout of the project, instrur.tental in ontimizing the economy 

a.~d security, thus achieving the project obJective. 
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(ii) Further t~e nro~ect is extlected to develon certain canability in th~ 

area o~ nlannin~. involvin~ assessment of ~eneratinp caoacity required in 

the future: determination of the size. location and time of the new generatin~ 

installations: the size and location of the interconnections and transmissior. 

lines and their voltage levels: the future oneratin~ costs and investment 

levels and ~~e P~fects of nev technolo~ies, etc.: and the relevant 

nror.r~es are nart of the systems olanning capability, which is the 

expected nroject output. That is directed forvards achieving economy and 

reliability in p.eneration and transmission in meetinp the future needs, 

thus ~eetiny the project objective . 
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(iii) The systems planning capability would imbibe that which would be instru· 
mental in !dentifying for optiDJm economy alternative sources of energy in t.1e 
immediate peak-load, short and long term demands and needs. These would inclu­
de standby power plants such as those with gas-turbine-driven generator3 (com­
bustion turbines) using light oil, for "topping" or emergency peak lt:".dds 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 • 
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D. OUTPUTS 

The Iollo~ing are the expected outputs of the project in terms of capabi­
lities that are reflected in certain programmes mentioned below under each 
capability. 

The systemo operation capability includes che analytical techniques and 
automation technology to improve the system operation in terms of operattons 
planning involving problems of next hour, day and month etc; operations con­
trol involv~ng second by second real time actions; operations accounting and 
review involving post-fact evaluations and post-disturbance analysis. 

(i) Programmes for calculating line lesses, machine efficiencles and fuel 
costs. 

(ii) Predictive programmes for forecasting system load. 

(iii) Programmes for accounting and billing. 

(iv) System security procedures, programmes and a?plication 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 locatiJn 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) 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. 

vi) Performance and stability programmes to check adequacy of 

planned networks/s)stems. 

vii) Long-term dynamic simulation programmes for system behaviour 

analysis to evaluate preventiv~ measures under conditions of 

overloading. 
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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 Qperation Capability' 

(i) calculation of line losses, machine efficiencies and 
fuel costs; compilation of data on generation, hourly 
system loads, weather conditions etc., 

(ii) 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 a~d 
shut-dovn etc. for optimiza'ion of econ~my; 

(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 tvo special courses on systems economic 
operation and reliabil1~y; 



I 
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2. Activities related to the output: 'Power Systems Planning 
Capability' 

( i) c:lata preparation and load shape modelling for 
projecting daily peak loads; 

(ii) 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., 

(iii) data preparation and compatation of production 

(iv) 

costs for future systeru~. by simulation of the daily 
minimum cost economic operation of the syste~; 

planning transmission systems required for future 
expansions, evaluation of investment costs etc., 

(v) evaluation of system performance and stability, 
adequacy of planned networks/systems; 

(vi) analysis of system behaviour to evaluate preventive 
measures wider conditions of overloading; 

(vii) conducting a special course on systems planning. 



l 

.... 

UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP) 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO) 

PROJECT PROPOSAL 

FOR THE DEVELOPMENT OF ELECTRIC ENERGY SYSTEMS mGINEERING 

IN THE UTILITY INDUSTRY 

PROJECT TITLE 

ELECTRIC POWER SYSTEMS ENGINEERH;G TO OPTIMIZE ECONOMY AND SECURITY 

NOTE: 'systems engineering' includes operation, planning and design 

PROPOSAL NO: 2 I 

UNIDO, VIENNA MAY 1985 



) 

.... 

-1-

A. DEVELOPMENT OBJF.cTIVES 

(i) To lay the foundation and develop the capability for the 

f onmilation of future energy strategies to meet the 

increasing demands of electric energy with optillum 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. 



• 

-2-

~. PROJECT OBJECT! VES 

(i) 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 

opetation of the national electric system with opt:lDUm economy 

and reliability. 

(ii) 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. 

(iii) To build up the systems design capability to enable optimum 

design of transmission line and elements for system stability, 

protection, etc • 



• 
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i) ·Develonment Hyr>othesis: 

\'!'he effEctive fonnulation of future enerpy stratep;ies for enerpy 

cons~rvation and ontimmn utilization of the available resources. involves 

the ability for economic utilization of electric enerpy vhich is presently 

the established fonn of energy. All other resources, such as coal, oil, 

p;as .. hydro, nuclear, as well as the renewable ones being the input forms. 

The ever increasinr. demands on electric energy and the hir,h rates of 

p,ro~"th in this demand highten the need for such econonic utilization. 

This requires a comprehensive understandin~ of the cornnlex bulk paver 

p,enere.tion, transmission and distribution systems in order to realise the 

econo~y and reliability in their nresent operation and future planning. 

The project-is eJC!lected to develor. the systems ca~ability necessary 

for the operation of the electric "?<>Ver system vith ontimUJ:l econoley' and 

relie.~·ility; and the plannin~ and design of the future generation, 

trensr.ission and distribution syste~s for economy and reliability in 

exna.~sion, production and investment: thus fulfillin~ the development 

objective. 
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ii) P~.J~ct _H~thesi~: 

(i) The project is exnected to ~evelop the systems canability at the 

co~uterized ener~ control centre vhose function is to control the 

o":"ler&tion of the national electric system so as to optimize econorn..v 

and security. The oneration of the syste~ vith optimur.i machine 

efficiencies. reducinp. the fuel consucmtion to minimize the cost of 

nover;a~d to e~loy predictive prop,r8JIU!les for probabilistic forecasts 

of system load in the near-term f'utur to enable start-up and shut-do\r.l 

schedulinr, of eeneration units to ontimi ze oneratinp: econoey~ and similar}\· 

the oneration of the syster.i usinF: .. state estir.?ation .. techniques that 

process the system data to project the probability of emergency 

in the near-term future to permit preventive action to opticize 

security. constitute the systems capability in oneration vhich is an 

exnected out~ut of the project, instrt.'l"lental in ontimizin~ the econor.iy 

and security. ;bus achieving the project ob,1ective • 



, 
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(ii) Further t~e nro.1ect is eXTlected to develoTl cert.ft.in canabili~-:v in thE' 

area of nlanninF.. involvin~ assessment of P.eneratin~ capacity re~uired in 

the future: determination of the size. location and time of the nev p,eneratin~ 

installations: the size and location of the interconnections and trans~ission 

lines and their voltage levels: the future oneratin~ costs and investment 

levels .J1ld the effects of nev technoloP,ies, etc.; and the relevant 

nrop,r8l!l!!les are nart of the systems nlanninP. capability. vhich is the 

expected nroject output. That is directed forvards achievins economy and 

reliability in p.eneration anj trans~ission in meet.in;. the future needs, 

thus meet.in~ the ~roject objective. 
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(iii) The ~roject is also exnected to build uncertain capability in the 

area of systeJ!IS. desir,n, includinr desi~n of extra-high voltage systems; 

desi,:m considerations, such as line insulation levels, apnaratus insulation 

levels, lightnin~ arrester duties, etc.; design of circuit breaJo:ers and 

eouinr.ent under ranidly chan~ing volta~es and current; transmission line 

desiroi includin~ design of nev lines; and the study of sub-synchronous 

resonance between the transmission net-vork syste~ and the ~eneratinp. 

machines, etc., vhich is an outnut of the project that vould lead to 

the system desien vith stability and ensure reliability, thereby re!ilizinr 

the project ob.1ective • 



• 
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IV) The systems planning capability would imbibe that which would be instru­
mental in identifying for optinum economy alternative sources of energy in the 
1.1.mlediate 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. 
1bis would fulfil the project objectives in meeting the future energy needs 
with economy of operation and investment • 

-
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The following are the expected outputs of the project in terms of capabi­
lities that are reflected in certain progra11111es mentioned below under each 
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. 

(ii) Predictive programmes for forecasting system load. 

(iii) Programmes for accounting and billing. 

(iv) System security procedures, prograumes and application of computer 
status monitoring of system information and display, contingency 
evaluation for system emergency and alert, restoration strategy for­
Dlllation 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 ~apability includes the generation planning 

involving expansion to determine the time, size and location of 

additional generation ~~its; 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 progranune 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 progranunes for system behaviour 

analysis to evalu;te 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 

conjuncti~n with high frequency componen·s; analysis of inter­

actions between gc~crating machines and transmission systems over 

a large range of frequenc~ 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 ACTTVTTTF.~ 

The project and the counterpart staff shall carry out the 
folloving activities: in actual operations. 

1. 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 conditions etc., 

(ii) 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-do\J!l etc. for optimization of economy; 

(iv) oper~tions accounting for billing, 

(v) maintaining and improving operation reliability, 
application of security procedures, application of 
computerr and telemetric equipment; 

(vi) processing of system data to predict .1erger.cies in the 
near- and long-tenn future; undertaking preventiv~ action; 

(vii) conducting two special courses on systems economic 
operation and reliability; 
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2. Activities related to the output: 'Pover Systems Planning 
Capability' 

(i) data preparation and load shape modelling for 
projecting daily peak loads; 

(ii) preparation cf data on generation and load analysis 
of system reserves, and probabilistic simulation 
to determine the size of nev generation to meet the 
load; calculation of loss of load probability etc., 

(iii) data preparation and computation of production 
costs for future systems, by simulation of the dajly 
minimum cost economic operation of the syster-; 

(iv) planning transmission systems required for future 
expansions, evaluation of investment costs etc., 

(v) evaluation of system performance and stability, 
adequacy of planned networks/systems; 

(vi) analysis of system behaviour to evaluate preventive 
measures under c0nditions of overloading; 

(vii) conducting a special course on systems planning. 
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3. Activities related to output: 'Power Systems Design Capability' 

(i) simulation 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 progra.'11I!le on systems design. 
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PART II 

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. 

(ii) 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 

•ith optimization of economy and security • 
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13. PROJECT OBJECTIVES 

STAGE I 

(i) To provide pr~raratory 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. 
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STAGE II 

(i) 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 optinum economy 

and reiiability. 

(ii) 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. 

(iii) To build up the systems design capability to enable optimum 

design of transmission line and elements for system stability, 

protection, etc. 
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c S!>ECIAL cn~~rn:.HJl.TIC"tY:-

i) It is the objective of the Government to exnlore vays ar,d r.eans to 

utilize the available enerpy resources vith optimum econor.i.v. 

ii) Action has been initiated for the procurement and installation of 

co:Mnuters in the central energ_v control centre and telemetric control 

equinment at all levels of the interconnected re~ional networks of the 

national ~rid and the form.er are exoected to be put into oneration 

from the second ouarter of 1985 • 
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D _Bf\CK~~~')_!~ -~fl) .T~'i'TFI CATIOY~ 

i) Develonment H:~.-. 1c:,,is: 

The effective formulation of future enerr:y strate~ies for enerpy 

conservation and ontimum utilization of the available resources. involves 

the ability for economic utilization of electric enerpy which is presently 

the established form of enerKV. All other resources, such as coal, oil, 

p,as, hydro, nuclear, as well as the renewable ones being the input forms. 

The ever increasinP. demands on electric energy and the hi~h rates of 

P,rowth in ·~his demand highten the need for such econor.iic utilization. 

This re11uires a comprehensive understandinr of the comnlex bulk power 

peneration, transm1s~ion and distribution systems in order to realise the 

economy and reliability in their present operation and future planninr,. 

The nro,1ect -is eJqJected to develo"!"> the systel?'5 ca:!'labili t~: necessary 

for the operation of the electric power system "~i th ontimUT.1. economy and 

reliability: and the planning and desi~ of the future p,eneration, 

trans~ission and distribution syste~s for economy and reliability in 

exnan~ion, nroduction and investment: thus fulfillinP. the develonMent 

ob,1ective. 
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ii) ?.._r_s>}~ct__H~thesi~: 

{i) '!'he project is exnected to develop the systeris canability at the 

co~uterized ener~ control centre vhose function is to control the 

o~eration of the national electric system so as to o~timize econom..v 

and security. The or.eration of the system vith opti~uo machine 

efficiencies. reducin~ the fuel consUI:lntion to mininize the cost of 

uover;and to employ predictive prop,r8lllr.!es for probabilistic forecasts 

of system load in the near-tenr. futur to enable start-up and shut-dovn 

scheduling of ~eneration u.~its to ontimize oneratin~ econor:y: and similarly 

the oneration of the s:rster.i usint: '"state esti~ation·· techni'!ues that 

process the system data to project the probability of emergency 

in the near-term future to nermit preventive action to ontir.ize 

security. constitute the systems capability in oneration vhich is an 

exnected outnut of the pro.1ect ~ instrll!'lental in ontimi zinp: the econoriy 

and security. thus achievinr, the pro.1ect ob,1ective. 
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(ii) ~rther t~e nro~ect is exnected to develo~ certain canability in the 

area of nlanninp. involvinp assessment of ~eneratinp, canacity reouired in 

the future: deterr.iination of the size. location and time of the nev ~eneratin~ 

installations: the size and location of the interconnections and trans~ission 

lines and their volt~e levels: the future oneratin~ costs and investment 

levels and the effects of nev technolopies, etc.: and the relevant 

nro~r8I!!!!les are nart of the systems nlannin~ capability, vhich is the 

exnected nroject output. That is directed forvards achieving economy and 

reliability in peneration and transmission in meetin~ the future needs, 

thus ~eetinp. the nroject objective. 
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(iii) ~e nroject is also exnected to build \lTI certain capability in the 

area of systeMS. desir;n, includin~ desip;n of extra-hi~h voltage systems; 

desi1m considerations. such as line insulation levels, apnaratus insulation 

levels. lii;¢ttninr- arrester duties, etc.; desi~ of circuit breakers and 

eouinr.e~t under ranidly chanp,in~ volte.P:es and curr~nt; transreission line 

desitm includinr; desir:n of nev lines; and the study of sub-s:rnchronous 

resonance betveen the transnission net-vork system and the ~eneratinp, 

machines. etc., vhich is an outnut of the project that vould lead to 

the syster. desivi vith stability and ensure reliability, thereby realizin~ 

the -pro~ect ob,1ective. 

f 
I 
I 
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(iv) As u~-to-date comnuter eouinr.ent is bein~ installed in the cent2al 

enerr.v control centre and reeional control points to provide the operations 

control functions of econo~ic dis~atch and load frequency control. The 

same co!'!Tluters vould also bP used on a tirne-sharinr, basis to undertake 

operations nlannin~, accountin~ and reviev activity. The computers vould 

also nerforn the su~ervisory function. Sophisticated tele~etric eouiPrnent 

is also bein~ installed in the control centres and nrincipal never stations 

and sub-stations for remote sunervisory control. In the nrocess of installatio~ 

and initial runninr.-in dirin~ the project activity the '!>ersonal cadres 

vould be ermi~ned vi th the necessary Y.nov-hov for future oneraticns. ~is 

vould co:'ltri1'ute to the achievenent of the nro.Ject ob,jectives . 
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V) The f.;ystems planning capability would imbibe that which would be instru­
mental in ident.ifying for optiDJ.Jm economy alternative sources of energy in the 
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 loads at ex­
tremely short notices, hydro sources in the short and medium terms and nuclear 
and other sources such as wind and sola~ 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 I 

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 energ~· control centre, capability requirements 
in terms of s3stems 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 l month. 

3. Fellowships for four engineers/specialists in one of the above coun­
tries, at the central energy control ~entre and the telemetric control 
equipment installations for a period of 4 months each • 
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STAGE II (OUTPUTS) 

The following are the expected outputs of the project in terms of capabi­
lities that are reflected in cer~~in programmes mentioned below under each 
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. 

(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 emetgency in near-term and long 
term fut~re. 
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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 generati0n 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. 

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

actions 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) Progranunes for simulation of transients in the study of the 

behaviour of equipment under iapid changes of voltage and 

current. 

ii) Progranunes for study of stress criteria of line insulation, 

environmental considerations of line design. 

iii) Progranunes 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 
paver system, operations and needs 

The project team of consultants shall~over a period of 
2 months, prepare a report based on and including the folloving: 

i) study of the existing paver system and 
its operation; 

ii) system operation vith computer and telemetric 
equipment at the energy control centre, regional 
centres, paver stations, sub-stations etc., 

iii) systems operation, pla.~ning 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 
required etc., 

2. Activities ~elated 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: 'Fellowshins' 

The fellowships for the specialists and engineers shall, 
in general be concerned with the following areas, to be detailed 
and elaborated by the consultants and on their reconunendations, 

i) energy control centre operations; 

ii) power statio~s, sub-stations, transmission networks, etc., 

iii) the computer and telemetric equipment, utilization etc., 

iv) programmes for system operation, planning and design etc., 



• 

-16-

STAGE II 

(PROJECT AC'ITVITIES) 

The project and the counterp~rt staff shall carry out the 
following activities: in actual operations. 

1. 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, weath·~r conditions etc., 

(ii) forecasting hourly sysl.cu: load for several days into 
future based on the past data and weather-load correlations; 

(iii) preparation of schedules for unit coI:!Illitment, start-up and 
shut-dovn 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-tenn futur~; undertaklng preventive action; 

(vii) conducting two special courses on systems economic 
operation and relia1ility; 
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2. Activities related to the output: 'Paver Systems Planning 
Capability' 

(i) data preparation and load shape modelling for 
projecting daily pefu-. :oads; 

(ii) preparation of data on generation and load analysis 
of system reserves, and probabilistic simulation 
to determine the size of nev generation to meet the 
load; calculation of loss of load probability etc., 

(iii) data preparation and computation of production 

(iv) 

costs for future systems, by simulation of the daily 
minimum cost eco::ol!lic operation of the s::ster:; 

plannir.g transmission systems required for future 
expansions, evaluation of investment costs etc., 

(v) evaluation of system performance and stability, 
adequacy of planned netvorks/systems; 

(vi) analysis of system behaviour to evaluate preventive 
measures under conditions of overloading; 

(vii) conducting a special course on systems planning . 
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3. Activities related to output: 'Power Systems Design Capability' 

(i) simulatic~ of transients and study of the behaviour 
of equipment; 

(ii) transmission line design; 

(iii) study of sub-syY'.chronous resonance; 

(iv) design of protection systems etc.~ 

(v) conducting a special course programme on syste~s design . 
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G. INPl11'S/UNDP 

Sl'AGE I: Preparatory Assistance, DJ.ration 6 nonths 

(i) 

(ii) 

(iii) 

(iv) 

Consultant, ~ syste!Is operation 

Consultant, catpJter systans engineering 

Study ta.Ir, o-io officials at 1 nonth each 

Fellowships, frur specialists at 4 nonths each 

STAGE II: 

(i) Experts 

4 exp:rts, one each in the following fields 

(areas);for 1 year 

- power systans operation and oontrol 

- EXJWer systems planning arrl developrent 

- power systans engineering arxi design 

carp.lter applications to EXJWer system 

operation and telemetry 

(ii) Consultants 

4 oonsultants, one each in the foll-:wing 

areas for 2 nonths each at wtrioos times 

over the project duration 

- nebl.Ork analysis 

- machine - network stability 

- systan protection 

- telemetric supervi.:,....ry systems 

man/nonths 
2 m/m 

2 m/m 

2 m/m 

16 m/m 

48 m/m 

8 m/m 

The above areas to be nure specifically identifierl in the 

stage I of the project. 

r 
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(iii) Equ.iprent 

The major equiprent consisting of the carp.iters in the energy 

rontrol centre arrl the telaretric equipnent at all levels is provided 

by the Govenirent. Certain additional equipnent is foreseen to suwlarent 

the above for effective .inplenentation of the project activities. These 

w::uld include, tentatively, items such as display tenninals, printers arrl 

plotters, analog c:arplter consoles etc. to be specified in detail during 

the preparatory assistance phase of the project (stage I). To m:!et 

the equipnent carp:ment a provision is made to the extent of us $ 80,cro. 
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~u~atic:L: 

:>ri!"<~t:: !='t:.:-:ctio!'l: 

Seconr.n::;r "!:'unction: 

~l."ctor ( r-o\~. cl'"!.s;:;): 

!:!~P c:ass:~ication 

and code: 

';overnr:ent Ir:~lP!:'.(>!ltin.:--

'~odern ~tea!": ~urbi nes f'or S!"':all anc !-!~c: t::"" 
°!'O"ll"er ;-'.tP..tio!'ls 

1 year 

Institutional Develo~~ent 

Arrenc::: !'inistr;· of i::lectric 'Do"ll"er Inr!ustry 

WTI!Y'\ (IO /:,~;r-,) 

Ssti.".':ated fte.rtinr :!"1ate: 
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f... !',.. .. _.'.~. ""'~~~!':' ()!J,.T~~I'.'T:~ 

c 

.. - - - --- -- -- - --- - --- -
i' ~c ~~velo~ the ~over reneration enuinnent ~~riufacturin~ inc~str:• lin~ 

. . ' 11. 

~- ~~rticuJa~ that ~roducinr 5ten.~ tur~ines for s~all a..~r. ~~~iu::-: 

e:~ctric ~over stations . 

~c -ro~ot~ th~ exno~ts of ste~ turbines ~o~ s~all a.~~ ~e~:u.-

e::.e=tric ~o~er station; to develo~inr co:.mtries. 

:i) "'.'r !"~renrthen t~e desif'!l canabilit~1 of the existin;- turhin~ !"'a:mfect;.1rir:'" 

i~::·.:!"try to enable it to desif'!l ?"odern ani'.l hirrh efficienc:r ste?_- turt-:i!'le!' 

io. ~~e ran<"e o~ 3n to ion~ kv for the sl"!all a~d nediur ~over statio;~. 

ii) ':'c strenrthen the ma."1ufacturinr ca:!"ability of the turbir.1? i::~:.:str:: to 

~rc=~ce the turbin~s e!"inloyin~ nodern ~A.?:u~acturinr technolor-:, at 

ac::e"."teble rrnalit:-· and coryetitive costs. 

i) !'e\·e::.c-nMent Hv-nothesis _______ .__. ______ . 

I;. ~eneral, more than f~:, of th~ electric nover p,enere.ted :is nroduced 

by stea- turt>ines. The ma.jority of these are on stea!:! S~!llied f!"or-. boilers 

usinr- fc-ssil fuels (coal. oil a.rid p:as). '!.ie develo~rnent of the pover r.enere.tio:-. 

e~ui~~~;.t industry vhich is nresently nroduc:nr stear- turbines t~at are not 

ver-.· e~~i cient and modern. vould involve up~radinf" the desirJ'l e."'ld l'!anufacturin;­

canabi l: ty of the industry in order to enable i~ to desipn and nroduce 

efficie:-.t r.odern stear. turbines. The nro~osed :nro.~ect has its ob.1ectives to 

stre~~~en th~ desirrn anc manufacturin~ capabilities, vhich vhen realized 

would e-:-!-lieve the develon~ent ob,Jective. 

'I"~~ eXT'ort of the stear, turhines to develo~inr, countries would renuire 

~ro~uc~: -:>n of e~ficient anc modern stea.'!1 turbines in the ranr.es en vi saf"en 

at co~etitive pricP.s and it COl"!parable quality. This vould re~uirc annronriate 

desiPT. a."'ld nroduction knov-hov. The sub,1ect project foresees to strenrthen 

th~~e~ ~~o CP.~abilitier. thP.t vould enablP the realization of th~ develo~~Pnt 

ob.1 ect: \'e. 

ii) ?..rpl_ect Hvnothesis 

The overall efficiency of ste8J!i turbines can be said to be constitutr.d 

by the internal efficiency of the fluid-rotor transfer process, the mecha.nicRl 

efficie~::y relatinr rotor enerpy to shaft enerpy and the volUMetric efficiency 
rela.tin:- to lea.!".a,.{> of fluid. The increased desi~ capabilities reflected 



• 

• 

in the r.oderr. dcsini of the tur~ine includinr the t~"TJe, no~cr ra.'lfe. stea.­

nressure. themod:rna.-.ic cycles. the vane desif!'l. rotor a.'ld shell desi~. 

mRteria.ls. seP.linr:,vibration, ·~tc. and the rnanufacturinr- canability in 

te?T:s of the nrocesses. ouality of machinin~. asser.r.ly, belancin;. a.'1d test:~:­

etc. vo~ld be instrl.l!"!ental in brinr.inr out modern ef~icie~t desirns a.'ld e~~~:~ 

the nroduction of such turbines at cor.narable ouality a.'ld co:"!!'etitive cc~:~. 

thus r.eetin~ the nroject objectives. 

The nro,iect is exnecte:i to re~ult in the follovin: ca!'~rilities as 

out~uts. reflected in the ite~s nresented belov each. 

i) }'}l_r_'.)_! _!':_e_ ~..:<;__i_'""_!! __ C_a_~a._l-_i _l_i_t;: 

ce.~at:l:it? tc· dcsirn the tt:r'!:-ine cycles vit~ hir!-L t!:e!T!al e~~icienc:-: 

within the rP.!:re ~ronosed; 

caoi?.t:l:t:· tr, ~esir:r: turh1ne '!'arts ir.-::ludinr blades. rotr:·r. CP.s:!1~ 

usi:":'" co~ut<?r aided desirn (CAD) •.:here necessary; 

- consicer~tior:s related to sneec, ueirht and cost, etc. 

re~resente.tive desir-ns o~ stear: tur~ines, in t~e ranre anr. ca!'P.citi~s 

re~u:rej. a~!'roved for nrot0tyne ~a.'lufacture. 

ii) ~ur'tfoP "a:mfacturinr: r.ana'tilitv -- -- ----- --------- -- -- -- ------.&-
- ca--a""::!.it:· to !':anufacture the hlades. rotor, shell P-'1d ot:-i~r n?.?"ts at th" 

ref'! ui re'.'! riuaJ i V.r: 

-· CR!'R.t:l:t:• tC' n~se=::hle. includinr d:-•na-.ic balancinr:. etc . 

cana:-i:?.it·: ~er testinr the turbines: 

- re':"!r~s-:!:i~ntive nrotot;.•ne tur1':ines r.anufactured and selected dr.:-;ir:i~ 

re~ea:-~c ~or !'rocuctior:. 

'?r.'? ':"!!"'O.kct a.'ld counterr>P.rt sta~~ she.11 ca!"!':'' out thf' follo•,:inf" 

activities: 

i) Ac_t_i y_i_t_i_e:r;_ _r:_e_l_a_t_ed _t_Cl_._o_t!_~~t!.L'Tle_s_i~-~a.hi lity_·· 

- Turbine therrltl cycle, hent balance calculations. dAta for deterr.ininr 

c~:cle cormoncnts. nerformP.nce criteria, etc. 
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- Aerod~-·na.."lic desini of blades for hi~'!':est efficier:.cies. !llOdern con=e~ts for 

loss-!"ree fluid flov a~d the three di~ensional dPsi;n. reduction c!" 

centrifu;al forces: steer.: velocities, rotative sneeds. internal efficiency 

use o~ Cf~n ( co~nuter aided desini) ~ethods for a~ove. 

- !'lesirr. of turbine ~arts: blades. their nro!"iles. chP-.~re of sectio~ 

con!"ir'.l!'"atio!? alonr lenr.:.h. blade fre~uencies a.~d vi~retion, fre~U'-?!'1':::: r.a!"r::: 

fro~ ru.~nin~-sneeds. stea.-. forces and other stir.~li. resona.~ce. fa~ir'.l~ 

failure. etc .• r.aterials. strenr.th/we:rht ratio conside!"ation. eros:c:: 

resistance. heat-treatnent/stellite s~ieldinr. etc.: desirr. of rot0r 

fo!'"ri!'1;. r.aterie2.s. hearinr~. shaft-tearin7 vibrations. etc.: desi;:: o!" 

bearin~s. bolts, shell, sealinr. etc. 

- s~eed. ~ei~ht and cost considerations • 

De~if'!l 0f t~o nrotot~rne turbines in the ra.~~e and ca~acitie~ re~ui!'"e=. 

ii) .Act~v!ties related to outnut "•!a.nufacturin~ ca'""!F.t·ilit\··· 
. ---- - - - ---- ---- - - - - - -- - --- -- - -- -- ·-- -------- - - --- ~ -

- T1ent:~ic~tion o~ nart~ for nenufactu~in; and t~e ~;oduction e~u:~~0~~ 

reouire~.its nrocure~ent anc installation. , . 

- !'anufa=ture of turbine bledes, use of snecial ern.::".1:ce!'lt. 

- Estetl:shMent o!" str.'>nly/r.anufacture of rotor forrinrs. r.achininr, 

bala."lcir.I"', etc. 

- F.stntlishme!'lt of sunnly of cRstinr.~ for shell: its r.achinin~. P.tc. 

Esterlis!u!le!'lt o!' sunnly of standard uarts such as fasteners. nins. et~. 

a."ld ot~er bou~ht out iteMs liY.e seals. nacY.in~s. etc. 

ft.ss~:-:'bl:r of t"o nrotot~:-ne turt:ines. t?'!ei r testi nr. feed back for dP~i '"'.': 

!"lodi ~: raticin/al te?"at.ion. nrenP..rRtion to release fo?" nro:i~•ction . 

i ) f_x.?~J.t_s_ 

? :'.Jmerts. one each in the f' Jllowini: fields for ;.:> :-·ears: L~ !':.Ir 

- stea.~ turhine desil'T! 

- stea.~ turbine ~a."lufacture 

ii ) ~.C?E.3.u_l_t._ant_~ 

11 Consul tan ts, one each in the followinp; area~, for 3 nonths eRcb. 

a various times durinr: the nro,1ect duration: 

- turbine therr.al cy~les 

- aeroc:mruii c desir:n of turbine blades 

- vihrations in t~rhinr.s 

materinls for turbine blades, rotor and shell. 

l? ~/!"'. 
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A. DEVELOPMENT OBJECTIVE 

(i) To lay the foundation and develop the capability in the areas of 
operations research, systems analysis and systems engineering. 

{ii) 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) T~ develop the systems analysis and synthesis capability and the 
related computer techniques in the operation of the national 
railway freight system • 

(ii) To operate the freight system to opt1m1ze 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 wa~ons available, ~a~imizing 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 f~nctions 
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. 

(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 oroblem. 

(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 opt1m1zation~ types of 
systems, concepts of models, stationary and dynamic modPs, 
general models, application to problems in transportation, networks 
of stochastic flows, net-works of queues etc., computer applications 
and programmes. 

F. PROJECT INPUTS 

1. Experts: 

Two experts in the following fields ,/aceas, over a 
period of 4 months each 

(i) nperational research and systems analysis, 
design of transportation systems. 

(ii) computer applications for transportation system 
design. 

Bm. 
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2. Consultant 

One consultant in the following area for 2 months 

(i) stochastic processes 

2 mm 
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PART B - NARRATIVE 

(i) To develop the man1facturing capability of the machinery irv:lustry. 

(ii) '!.'o streB]then the capability to fabricate prototype equipnent. 

2. PIOJEJ:T OOJEX:TIVES 

(i) To stren:jthrn the man.ifacturi.ng capability of the prototype workshop 
at the Societe Ivoirienne de Tec:hrK>logie Tropicale (SI'IT). 

(ii) To provide assistaoce to the prototype workshop in terms of equiwirv:J 
the cadres with awropriate skills arrl establishing the marufac­
turing operations. 

3. 

(i) 

(ii) 

(iii) 

(iv) 

4. 

(i) 

(ii) 

SPOCIAL a:H>IDERATICNS ~ 

.Agro products process.ID:J a00 the marufacture of machinery required I 
for the above is on high priority. 

There is an urqent neErl to provide iimEdiate assis'Ance in the area 
of marufacture of prototype equipnent. 

F.quiprent up to a maxim.ml of US$ 30,000 for deronstration p..iq:oses 
is considered for provision, as an eY.ceptional case. 

In view of the tine required for the skill developn=nt a d.Jration of 
6 JYDnths is foreseen. 

BACKGRXND AND JUSI'IFICATICN 

Developnent Hyp:>thesis 

The prototype worksoop, for effective marrufacture of prototype 
equipnent, wculd require good marufacturi.ng capability. The maru­
facturing capability is constituted by skilled cadres a00 awropriate 
equiprent, a00 the orqanizational nethc:rls, etc. The project has its 
objectives, essentially to train the personnel inpartin1 the 
necessary skills a00 establish the marufacturing operations, trus 
rreeting the developrent objectives. 

Project HypC>thesis 

The project is expected to provide the necessary harrls-on-job 
activity in the marufactur.ID:J processes a00 fabri-::ation met.h::>ds, 
as required in the prototype manufacture over a p~riod of 6 nDnths, 
thereby providil'Y::J' the marufacturing capability in tent1S of skills 
...m.ch is an expected ootp..it of this project. 
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The prototype marufacturing capability is deperdent ui:on an 
adequate runber of technicians with the necessary skills; and 
awropriate machinP..ry and facilities for the prc:d.lction of the 
prototype equiprent. It also re:}Uires personnel equipped with the 
necessary methods arrl organizational knaN-how. 

The persormel tius equipped with the necessary skills, the 
machinery ard facilities established and together with the organi­
zational kn:w-how which are all the expected wtp.its of the project, 
~ld be inst.J:l.lirelltal in developing the marufacturing capability 
of t."le prototype workslnp thus rreeting the project d:>jective. 

5 • PR.:\JECl' OOl'PUI'S 

(i) 

The folllJWi.ng are the expected rutp.its of the project, in which 
the manufacturing capability is reflected: 

An adequate nurrber of teclmicians and other cadres equipped with 
the necessary skills, for the marufacture of prototype equiµrent, 
including manufacturing processes, such as sheet metal fabrication, 
welding, machining, assanbly, etc. 

(ii) The prototype workshop with the a:wropriate equiprent and facilities 
,,nd effectively established marufacturing operations, including 
organization of r<M materials, tooling, etc. 

6. P:mm::T l\CTIVITIES 

(i) 

The project expert together with the camterpart staff shall 
carry rut the following activities: 

Activities related to rutp.it: 'Cadres equitpe:l with skills' 

- training the workers, supervisors ard other cadres in the manu­
facturing prcx::esses such as sheet metal work, welding, machining 
ard assarbly, inspection and quality control, etc.; 

- training a few technicians in the preparation of operation layruts 
for the maruf acture of ccmponents of prototype equiµrent in the 
shop including machine andtcx:>l selection, raw material size 
selection, sequence of operations, etc.; 

(ii) Activities related to the rut:pJt: 'Workshop e pipped with machinery 
and facilities and established manufacturing operations' 

- Identification of the additional machine tools and other 
equiprent and tooling, their specification etc, required for the 
prototype works}'x)p; 

- Procurement, acceptance and installation of the equipnent in 1he 
prototype shop and inspection, etc; 

- Organization of rCM mau...dal stores, tcx:>l crib, test floor, etc; 

- EstablishiJl3 the fabrication, machining am asserbly operations. 
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Pro.JEX::T INFU1'S: 

Goven'lrent/S!Tr lnpJts 

- Provision of rCN material stock; 

- Provision of tools as required; 

- Office space with off ice equiprent; 

- local transp:>rtation. 

UNIOO Inpits 

- International expert 

Mechanical engineer, specialist in machine US$ 
tools, with extensive experience in prototype 
manufacture and managenent of a w.::>rkshop, 
including organizing training, 6 m/m 44,800 
(4 m/m in 1985 at US$ 7,350 arx1 
2 m/m in 1986 at US$ 7, 700) 

- F.quipnent 

Selected. machines arx1 other equiprent, tooling, 
~rksoop hard tools, etc. 30,000 

- Final report 200 

'lUrAI. IN."Vl'S 75,000 

POOPOSED EVALUATIOO 

'Ille evaluation of the project will be carried rut by the 
Governnent arx1 UNIOO in tenns of the ma.r.Jfacturing capabilil:y 
that is ao:iuired by the 'WOrkshop, reflected. in the fabrication 
of the prototype equiprent. 

ENVISAGED FOI..I..G1 UP 

No folla-1 up activity is foreseen. 

10. PmJEX:T OORKPLAN 

A tentative workplan will be disrussed arrl prepared by the expert 
during briefing at WIDO which will be oonfii:me.d within two weeks 
after cannenciBJ duty at Port-Ba.let. 
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PART B - JIARRATIVI! 

1. Obj~tiTeB 

Dttelopaent ObJecti"!!_ 

To assist the Republic of' C..eroon iD the deTel.opaent and 
strengthening of local. design and aanufacturing capability in the 
Capital Good• Sector vi th a riev to achieTe accelerated self' -reliance. 

Project ObJectiYe 

To assist the "F.cole Sup6rieure des Sciences EcoraOBtiques et 
Ccmaerciales de Douala (F.SSEC)" and/or similar institutions such 
as the llational Centre tor Studies and !!lcper:iaentation in .Agri­
cultural Mechanization (CDEEMA) in identif'yir;.g existing designs 
of selected capital goods for local design/adaptation. 

To draw up a progr-e to train local engineers and engineers from 
subregion in the design of selected capital goods. 

To assess the existing protot;ype aanufacturing capability and 
identity the assistance re~uired to strengthen it. 

Tr> identity aanuf'acturing establishments vhere th~ machinery of 
~pproved designs can be aanufactured. 

2. Special Conside:rktion 

The project is expected to proTide preparatory ae•istance to identify 
the needs in tel'lls of design and 11&11ufacturing capability in the 
capit41 goods aec-tor, in preparation of a project 1'll.ly in line 
rith the progrmmae of the Industrial DeTelopaent Decade prepared 
Jointly by the Econcaic Ce1111isaion tor Africa, the O.A.U. and Ul'1DO. 
Which also 1111pports the Lagos Plan of Action to assist in the 
acceleration ot self'-reliant and aelf'-austained industrialization 
of Atrica. 

'l'he aasiatance is an ad-hoc assignment of high-lnel experts whose 
sen-ices are urgently required to ad.rise on the f'ol'llUlation and 
other epecitic questions related to the preparatinn and implementation 
of an industrial project ln th• area of deTeloiaent and strenghtening 
of lncal design capability tor the progressiye local aanutacture 
of selected capital goods. 

'l'be aboTe assistance is in accordance with the criteria llade under 
the proYiaiona of the Special Industrial Sen-ices, 

3. !actground and Juatitication 

UIIDO i• •••iatiag the African Region through the "Ecole Sup6rieure 
dee Science• Bconcaique• et C:C-erciale• 4e Douala" in C•el'OOll 
:l11 training &D4 upgracting ot stills :ln proctuct:lr .s engineering and 
production •anac .. ent. 

!he pm-po•• ot this :laportut regior:&l. pJ'OfP" .. e is to improTe 
production proce•.e• and pJ"oduction technology. 
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It has beccae, hoveTer, obYious that there is a need to supnlement 
the aboTe aentioned progr ... e through a progressiTe progra1111e 
which will strengthen the indigenous design capability, reinforce 
existing prototype aanuracturing capacity and transfer or proTen 
design to existing industrial aanuracturi~ enterprises ror the 
benefit or the African subregion. 

There a'!"e a great nlmlber or existing aetalwork.ing manufacturing 
units in the region which work tar belov capacity. In order to 
augment utilization or installed capacity and expand it in the 
future, iJlprOTed product quality and diTersi:tication of production 
progr ... es are essential inputs to overccn.e this seTere short­
ccn.ing. The programme will strengthen the indigenous design 
capability and contribute to the diTersification or production 
progrmmnes and to the progressiTe increase or the local manufac­
turing content and thus reducing imported equipment and machinery • 

In order to errectiTely fonaulate the project to ia~lement the 
above, preparatory assistance is needed to identify the T&rious 
elements. The present project is directed towards this purpose. 

Project Outputs 

Phase I - Preparatory Assistance Phase 

As a result or an asses•ent carried out by tvo UlfIDO consultants, 
an adriser fl"Olll ARCEDEM (Regional Af'rican Design Institute in 
lligeria) and a U1fIDO start aission to Cameroon followed by a 
aission of a GoTernment official f'rCll4 Cameroon to UBIDO to finalize 
the Phase II project,the following outputs are expected.: 

Identified institution/institutions in Cameroon aost suitable 
tor development or the programme. 

Capital goods identified which are most suitable for design 
adaptation and local 11&Duracture. 

Assessment of existing prototype aa.nufacturing capability and 
specification or additional input requirent.nts in terms of 
equipaent, aanpover and training. 

Assessaent of local and subregional training needs for the 
design deTelopaent prognmme. 

Integrated three 7ear iaplementation programme with detr.iled 
specifications tor all inputs and outputs. 

5. Project Activities 

(i) Field study' or the existing institutions and suitable 
products and tor the assessaent existing desi.ai and manufac­
turing ca~abilities, oTer a period or l 1/2 month&. 

{ii) Identification ot institutions tor prog~e dnelopaent, 
selection ot suitable products tor design adaptation and 
asses .. ent or existing capabilitie• and identification of 
technical aasiatance needs. 

(iii) Preparation or the progftllllle tor tbe iapl .. ~ntation of the 
technical assistance OYer a period ot 1 •onth (including it .. ii).l 

( h) Finalizt.tion ot the report with OoTennent representatiTe 
(2 weeks). 
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Counterpart still including adainiatratiTe support aerrices, 
physical facilities (buildings and equipaent) • OperP.tional expenses 
including traTel expenses within the country. 

(b) UIIIDO Inputs 

The expert aerTicea are recommended tor subcontracting US$ 

(i) Coat ot subcontract tor the aerTicea ot design and 
production engineer, including halle ottice support 

(ii) Govermaent otticial mission to Vienna 

(iii) AdTiser frca ARCED!M 

(iy) UlflDO start mieeion 

'l'OTAL 

1. Proposed Enluation 

45,000 

2,000 

1,000 

2,000 

-~Q.!222 

The eftluation of the report will be carried out by the GO'rerment 
and UIIDO. Bu~j on ttis aaaes•ent ot the scope ot tb.e second phase 
ot the project will be deter11ined. 

8. ~Tb!§ed P'ollov-up 

A technical aaaistance proJect is toreaeen tor the deYeloJBent ot 
local design cap&bil:it7 tor progreasiYe 1UU1Utacture ot aelected 
capital goods. The project rill be tonaulated based. on the recomaen­
dationa ot the present project report. 

9. Project Vortplan 

A detailed workplan rill be prepared b7 the leader ot the sub­
contractor' a expert te11JB at UKIDO. 



PART C - CLEARAlfCE AM> APPROVAL 

PROPOSAL SUBMI'l"l'ED BY: M. Delos, Head Date: 
Engineering Industri~s Branch 

PREPARED BY: 

CLEARED BY: A.A. Vassiliev, Director Date: , DiTision of Industrial Operations 

APPROVED BY: s. lldam, Cl'.ier, IDDA Date 

A. Hacini, Director Date: 
DiTision or Policy Co-ordination 

ConTertib,.e Currency: US$ 50,000 , Other: 

Source of Funds: SIS 

Date PAD Requested: 



r 

. ~ 

~UNIOO .OJEC ... BUDGET/REVISION 

J C::iUNTRY 14. PROJECT NUMBER AND AMENDMENT 15. SPECIFIC ACTIVITY 

Ren. of' Caaeroon l 31 • 9, A. 
10. PROJECT TITLE 

?repar&tory Aesistance in the DeYelonment of Local Deei~n Ca~ability 
tor Pro~eesi•e !:Deal Manufacture of' Selected Capital n.~ooc.=....::d~•-------' 

15. 
INTERNATIONAL EXPERTS 

!functional titln requirld eiccept tor line 11·50I 

11-01 ---------
02 _______ _ 

OJ ____________ _ 

04------·------· 
05 - ----------

06 ------------· 

16. TOTAL 
f---- - - -- --

m /m 

·---- -·--
·----- ._ -----+---

------+-- -- ----~-- ---

$ 

17. 1985 
m/m 

---·---+- ·--·- -- -

·--~-···-- ----

-- ---- -·. ·----. -- ----· - ______ __.,___,_ ____ . -

$ 

07 - ·--------- ·- ·---- -

08 -------------- - ---·-

09 

10----- ---- --+---·- ----+-----------~· 

11 - ----~-------~-· -- - --·--+---· --- --+-· -----· ·-

12 ____ _ 

13 ___ _ 

14 - ------ ·-----

15 ---------

16 

I 1 50 Short term consulten19 

I 1·99 Sub-total-International eicperts• 

21. REMARKS 

• If more than 16 eicperU are requir~ chec'. here rJ and attach continuation sheet 1 A. This sub·total must include _.11 experts. 

'-0"'"" FS 83'.~..., <. 12.831 Pert 1 

• Pl\r,r ' 

18. 19. 20. 

m/m s m/m 
r s m/m \ s 

- ·--·-· -+-------·-- ·--~-~~j~· 

··f·--
---- ----+--- - - - ··- - _____ .,_ ______ .. -

I 
t -

·• 



~\ 
~ UNIDO • PROJECT BUDGET/REVISION • Pll<; f ] 

14 PROJECT NUMBER 16. TOTAL 11. 1985 118. Tg l:io ---------·-------

----,.,,m l S m/m f S mlm I S m/m [ S m/m s 
OPAS EXPERTS Uunct1onal 111i11 rtquored) 

12-01 

12·02 - ·- - . ---

12·03 --

• 2-99 Sub-total-OPAS expertsb 

I .,.OMINIS1RATIVE SUPPORT PERSONNEL 

! 13-00 Clerks. wcretariet. drivers 

13-SO Freelance interpreters lnon-UNDP projects) 

13-99 Sub·total-Adminiur1tive support personr•el 
~- - .. - - - - - -------

UN VOLUNTEERS llunctional titles required) 

14·01 

14-02 -- -- ---

14·03 -

14-04 --------------

14-99 Sub-total-UN Volunteersb 

1 !;-00 Project tr.vet 
IBOO Other per10o-•n•I costs ----
- _ l•n_ctuc11n9 l)Nl_DO su1~f M~uio~ c_ousl 

I NATIONAL EXPERTS (functional lilies required) 

11-01 --~t __ expertjof f icial 

11-02 .Adviser fran AK:EDEM I - - - -
I 11.03 ___ _ 

17 .04 - - --- - - - - - -

17.05 

l 7.99 Sub-total-National eicperub 

1~99TOTAL-PERSONNELCOMPONENT 

! i I I 
I \ 
I 

l 
\-

t 
- t 

I 
I 
I 

l 
I 

\ 

l 
l - -2, 000 

2,000 

1,000 

2,000 

2,000 

1,000 

I 
I 

, I . I J' 1 
, I 

I ' I 
j l I I 

: l : ; 
5,ooo I 5,ooo __ ·_ 

b11addotoonat1nd1v1dual budget lines are rtquired. check here 0 anc1 a11ach cont•nua\oon sheet 1A. ThPse sulHornls must oncludP huc1qet lin~s listed on page IA. 

Fo•m FS 8J'l'lev.4·4.dd.1 12.83> 

' 
I 
I 
I 

_ j 



~ UNIDO • PROJECT BUDGET/REVISION 

j16 TOTAL -, 

f ""oJemuMOER j ~·m ~ - 45~ 000 I 
I 

SUBCONTRACTS 

21 ·00 Subcontr.cts 
.. . 

T ··AINING 

J 1-00 lr.dov1du1I fellow1h1pS 

32-00 Study tours; UlllDP group tra1n1ng 

33-00 In-service training 

34-00 Non·Ullil>P group training 

35-00 Non-UNDP mHt•ngs 

•39·99 TOTAL-TRAINING COMPONENT 

EQUIPMENT 

41 -00 E11pend1ble equipment 

42-00 Non•11pend1bl• equipment 
- - - - - ---

43-00 Premises 

49-99 TOTAL-EQUIPMENT COMPONENT 
- - - ---- - -

MISCELLANEOUS 

51 ·00 Sundries 

55·00 Hosp1tahtv tno-.·UNDP projects) 

56-00 Suppart costs ICC and DC projects only) 

59-99 TOTAL-MISCELLANEOUS COMPONENT 

SURPLUSIOEFICIT 

81-00 Surolu1/0el1c11 tADM/FS use only) 

99-99 PROJECT TOTAL 

c COST SHARING IUNDPllF''" projects only I 

c NE"'." UNDP CONTRIBUTION 

-- +-

_j .... 
- I 

--- t' 

I 
l 
I 
1 

I 

.. 

j ... 

! 

50,000 

17. 

m.'r' 

~~~~~~~~~~~~~~~~~~~~~~~~- -~~~~~~~~~~-~~~~~~~--

c For 1nformat•on only - nor for PAO •npUI 

Fo•m·Fs, R3'R9'14'A<1d.2 12 831 

~ 
1985 

I 
$ mlm 

: 45,000 
I 

l 
I 

I 
I 

I 

l 
I 
I 50,000 I 
I 

I 
I 
: 

• PllGF ·1 

... 
19. 20. 

m/m l $ $ I 
' 

mlm 
I ! 

-
I 
I I 

I 

I I . 
.=i 

I 

I 

I 

I 

I 
I 
I 
i 

I 
I 

I 

I 
I 
I 
I I 

I 

' i 

I ; 

i 
' I 
I ' _J 



• 

• 

U1'ITED JIATIOIS DEVELOPM!ll'l' PROGRAMME (UIDP) 

U1'I'TED JIATIOJIS I1'DUSTRIAL DEVELOPMERT ORGAIIZATIOJJ (UlHOO) 

tJr:.DO 

VIDllA 

PROJECT PROPOSAL 

FOR THE 

DEVELOPM!ln' OP' METAL WORialf G DmUSTRY 

PROJECT TITLE 

ASSISTAJfCE Ill TH! REPAIR AID MAIIITDAlfCE OF WATF.R REGULATORS 

PROPOSAL 10. 27 

MAY 1985 



Ulfl'l'ED WATI01'§ IJDUSTRUL MfELOPMAT Q8GAl!IZATI01' 

PRO..T!CT PROPOSAL 

PART A - BASIC DATA 

COUITRY/RmIOII: Saaa1ia 

PROJECT IUMBER: 
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GOVERIIMDT COl'l'RIBUTIOll: In kind 
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PROGRAMME COMPODIT CODE: 31.9.B. 
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PART B - IIARRATITI: 

1. OBJECTIVES or 'l'B! PROJ!CT 

A. Deyelopaent ObJect~••• 

(i) To proYide appropriate industrial inputs to agricultural deTelopaent 
in order to increase agricultural production and labour productirlty. 

(ii) To increase the capability ot loc&l induatriea tor the tut~e 
aanutacture ot new n.ter regulation equip1ent included in the 
irrigation deTeloiaent plan. 

B. Dlllediate Objec~!!.!!_ 

(i) 'l'o upgrade the repair and aaintenance capabilities of local 
engineers and. technician• in the repair and 11ainteDaDce of 
water regulators • 

(ii} Upgradicg the aanutacturing capability of the Foundry and 
Mechanical Workshop to enable thea to produce the water 
regulation equipaent. 

2. SPICllL COllSmERATIOW 

(i) Irrigation ia on high priority. 
(ii) Scla&lia has l:iaited experience in the ,,..ter distribution ayatea. 

{iii) '!'here is an urgent need to pro-ride :baediate aesistance in the 
areas ot repair and aa:intenance ot the water regulation equipaent. 

(iY} Equi:paent up to a aaxillum ot $ 30,000 tor deaonstration purposes 
is considered tor proTision, ae an sceptional case. 

3. BAcmROUID .AJD JUST~ICATIOI' 

In Saulia there are aore than 8 aillion hectares or cultiTable 
• land and only lea• tban one •illion are utilized. 

Irrigated agrfoultural areas traa Juba and Shebelle riYer•, the 
o~ source, account tor 30 percent only ot agricultural products 
while the remaining 70 percent come tram rainted areas • 

.A«ricultural export i• in aecond place to lh'eatoek in the 
national eeonaay. 
Land and vater departaent which is part ot the Ministry ot 
.Agriculture, plan• the construction, operatfon and repair and 
aaintenance of all water regulators in the irrigation network. 

Lack of well planned irrigation eylt•• and bad water unagement 
led to the poor distribution ot water re10Urcea and resulted, 
•ong other thing•, in Ter'Y lov crop :rielda. 

Varioua aeaaonal strems flood the Y&lle:r• ~d Join the ocean 
without proper r.ontrol. 



• 

• 
.. . 

- 3 -

During the last decade, Sc:malia 1111ffered drought which caused 
casualitie• in li•e stock, natural grazing and crop failure. 
'l'hia resulted in hMTY financial loHes and the C0111lt!7 bad to 
i:aport 30 r-ercent of ite need• or grain. ~elt-sufticiency 
plar.s were set back. '!'his situation could be remedied through joint 
ettort8 ot the Go•ernment and the farmers to raise production 
to aeet the needa or a rapidly increasing population. 

A rev years back •me foreign contractors tried to execute a 
project ~or repair and constnction or water regulators but: 
did not succeed because of lack or foreign currency, delay or 
the proj~t start, high operation cost and the technology 
adopted was not transferred to the locale. 

'!'he Iational !"&I'll Machinery and .Agricultural Serdcee Agency 
(OWAT} b&Te been making some water regulators and irrigation 
gates tor saae ;rears now. They still ,io whenever contracted tor 
it. '!'hey de, Te1'7 little repair and aaintenance work. 

The Foundry and Mechanical Workshop was the only unit tbat did 
eoae good repair work on these regulators and are still doing 
eo, inepite or all the technical and financial ditficultiee 
they are racing. Tbe7 lack technical ekille and practical 
experience and field repair equipment ae the foundry ie 
located in Mogadiscio which ie at least 60 ta troe the nearest 
irrigation project. 

The agricultural de.elopaent plan includes the following 
three irrigation projects: 

(a} The Bal.ad flood irrigation pMject on Shebe1la RiTer 
has been completed and ie in operation. 

(b} The first pbase ot Fanole Dea and Juba RiTe~ bas been cOlll­
pleted and the second phase is on the way. 

(c} The Bardere n.. (Juba RiTer} 1'easibility 1tudy vas caa­
pleted and soon thewoject iJlplementation will start. 

These three projects vill add aore burden on the roundry 
tor r~pair and aain~enance ot water regulators. The problem 
is going to be greater, and sincere and serious aeasuree J1Ust 
be undertaken to equip the Foundry and Mechanical Workshop to 
cope with the increasing need tor repair anl maintenance ot 
these water regulators. If this ie neglected the consequences 
can be daaaging to the irrigated agricultw&l. sub-sector • 

PROJECT OUTPUTS 

(a) !quip and orgii!lize a unit tor repair and aaintenance or water 
regulators in the irrigated projects. 

(b) Vell trained cadre• and field technicians able to ensure 
repair and aaintenance or water regulators. 
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5. · ·PRO.TEC'l' AC'l'IYITDS 

'!'he project and counterpart •ta:r:r shall C&r'J'7 out the :following actiTities: 

(i) Procurment and installation o:r equipaent. 

(ii} Organization of study tour• and fellovabips including the progralllllle. 

(iii} Dellonstration "O?aethoda, technique• and proceasea a• required 
for repair and aaintenance of water regulator•. 

(h) Dmonetration o:r aanutacturing processes auch •• sheet aetal fabri­
cation, welding, etc. , and quality control tor aan·.ifacture of water 
regula~ore. 

6. PROJECT IIPUTS 

(a} !Xpert in aanufacture of water regulators 3 a/m 

(b) Study tour 2 a/a { 2 engineers, l aonth each) 

(c} Pellovehipe 8 •I• (Ji technicians, 2 aonths each) 

For study tour and tellovehipa it is rec01111endej to •end participants 
to Sudan and/or :F«ypt. Both countries have extensive and long experience in 
irrigation wort.,·maaufacture and repair of water regulators and other 
water control meaeures. 

(d} Equipaent (see annex I) 

GoTermaent Inputs 

(a) Counterpart ~taff 

(b) Industrial 1£Dd adllinistrative premises 

(c) Miscellaneous operating costs 

(d) Material and CCllpODente for repair and aaintenance of water regulators 

(e) Office equip1ent and aupplies 

7. PROPOSED EVALUATIOI 

An eTaluation mi,sion could be sent from the headquarters before com­
pletion of the project. The eTaluation would be in tems of repair and 
aainte~ce capability acquired by the workshop, reflected in the 
actual equiiaent repaired. and-maintained. 

8. DVISAGED FOLLOW UP 

lo follov up is envisaged. 

9. PROJECT WORKPLAI 

A detailed wortplan and progrume will be prepared by the expert 
during the first 2 veets in the field. 

10. PROJJ!CT BUDG!T 

'!'be project "'14get is given in annex II. 
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PART C - CLEARANCE AND APPROVAL 

PROPOSAL SUBMI'.M'ED BY: 

CLEARED BY: 

• 
APPROVED BY: 

• 

I. Delos, Bead 
IO/ERG 

A.A. Vassiliev 
Director, DIO 

S. Ndam, Chief 
Co-ordination 
Unit for IDDA 

A. Hacini 
Director, DPC 

Date: 

Date: 

Date: 

Date: 



ANN~ - I 
- (i) -

'>Oi·:AJ. t A: 

Proposed Machinery and F.quinrnent 

EXPENDABLE 

.1. 2 3 4 I 

ITEM DESCRIPTION No. cHT· cosT us I 

1. Mechanics Aa&orted Toole, Spannere, File•, Vices 

Back Saw, chie•le, etc It eel• leoo , 
2. 1'rille - SSS and Motric 5 Dor., .500 

'· Grindi~ Disc& t in di• I 6 100 

It. Grinding I>iace 12 in dia 12 '°° 
Sub total U& Dollar• ' 1,300 

Sub Total non- expandable Equipment 26, 300. 

Total ):;quipment ' 27.600 

"i•cellaneoue and 8J>are pane 2,400 

Grand Total US Dollare ' 30,000 

-····· ···--···········-----=··--··--·••&a•---······--· ···--·····=-·-····· 
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ANNEX - I 
- (ii) -

contd. 

SOMALIA: Assistancl' in Repair and Maintenance of Water Regulators. 

I 

ITEM 

I 

2 

3 

4 

5 

Proposed Machinery and Equipment 

NON-EXPENDABLE 

2 

DESCR T PT ION 

Arc welding unit with all standard equipment 
and accessories 

Gas welding and cutting unit with 2 empty oxy­
gen cylinders and 2 acetylene set of torches, 
ganges, hores, etc. 

Portable Diesel engine generator and accessor­
ies 

Pick up car tobe used as mobile workshop 

Hand Electric Drill gun 1/2 H.P. with standard 
equipment and accessories 

6 Hand Electric grinder 6in- Portable with 
accessories 

7 

8 

9 

10 

Metal folding work tables 

Power reciprocating saw 1/4 in 

Blacksmith tools-set,anvils, electric hearth 
and hood etc. 

Pedestal grinder, double ~nded 12 in wheels 

Sub Total Non-Expandable 

3 

NO. 

2 

2 

l 

l 

2 

2 

2 

l set 

1 

us $ 

4 

EST. COST 
C/F US $ 

1,200 

2,400 

10,000 

8,000 

l ,000 

600 

120 

700 

1,500 

800 

26,300 

l 
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@luNIOO .,R10JECT BUDGET/REVISION • PAGE 1 

Ann II 
3 COUNTRY 4. PROJECT NUMBER AND AMENDMENT 5. SPECIFIC ACTIVITY 

Soma 1 ia 31.9.B 
----10. PROJECT TITLE 

Assistance in Repair and Maintenance of Water Regulators 

18. 19. 20. 17. 16. IS. TOTAL 1985 INTERNA ilONAL EXPERTS 
Cfunctional titln reauired ucept for line 11·50) r;,,/m I 23.: 50 I :m L23~o_f :m_:_ __ s ---~-=--~-- s 

m/m s 

Manufacture of Water Regulat_ors _ _l ____ 3 __ --!-11·01 -----
02 _____ _ 

---+-----!-- ~-----4-------------

03-------------~· -----1-----+- - --l--------1-- ------·1------+---------+-----+--

04 ~ +-----+--------J-------+-

05--------------- ----+--

06 ----~---+- --+- ~- ----- -

07 -----· 

08--------------
09-------------- 1---

10 ~---+------+----1--- ----+----+-----

11 ------l-------J-----+------+----+---------+----+-------11-----1----
12 _______________ _ 

13 _______________ _ 
-----+------! ~-----+--------J-----+------· 

14 -------- ---+------- --·----k ---·--l--------

15 -----~---- ,__ ____ _ 

16 ---------------+-- --+----· - ------+------+----- ----~-----+----

11-50 Short term con!_ultents __ ·------!-- _____ ---1- -+- ---+---------- ----------·-4-- -- ·-- ---·+---------1------ _.,__ ___ -

11-99 Sub-total-International experts• 3 23,250 3 23,250 
21 REMARKS 

• If more than 16 experts are required check here 0 and attach continuation sheet 1 A. This sub-total musr include ell experts. 

• "...., <S 83/Rev.• (2 &3> Pa" 1 
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UNIDO 

OPAS EXPERTS tfunct1onal t1~les rtquiredl 

17-01 

12·02 

12·03 

'2·99 Sub-total-OPAS '"pertsb 

AOMll\llSTRATIVE SUPPORT PERSONNEL 

1 J.00 C_lerks. secreta6M,_dri_~rs __ 

1 J.SO FrHlanc. 1nte•1>reters (non-UN DP projects I 
- -- ---·-------. --

1 J.99 Sub· total-Administrative sul)l)Ort l)lrsonnel 
--- ----- --- -------
Ulll VOLUNTEERS (functional titles required) 

14-01 - --------------__ .. 

14-02 ---· 

14-03 

14·04 ------------- -- - - -- -

14-99 Sub· total-UN Voiunteersb 
-- --- --- -------

1 S-00 Project tr.-.el 

-15-oo Other l)lrsonnel costs 
loncluc11ng l,!_~~00 ~t_1~~ in_issi~~ c~~~!.!_ __ _ 

NATIONAL EXPERTS (functional titles required I 

17-0t ----

17-02 -- . --- ___ .. ___ _ 

17-03 -- ----

17-04 

17-0S 

17-99 Sub·total-Na11onal tlli>ertsb 

1~99TOTAL-PERSONNELCOMPONENT 

• PROJECT BUDGET/REVISION 

16. TOTAL 
17. 

m/m 
,--~-~--

- -- _ __J.._ ____ - -- ----~ 

.. r--- -----------. -----· -----1 
--- -- - -- --------t-- -----
_____ .. _ - I-

--- ----~ 

____ 1,_. ___ J50 

1985 
m/m 

·- -1 
I 

-~ 

l 

·---------·---!- .... 

1 3 

l. 
I 
j 

i 24,000 3 

18. 

s 

750 

24,000 

• 
19. 

m/m $ m/m 

~ 
I 

I 

... ·- -1--

l 
·-··1-.-· 

. . 

---- ----+----

I- ... 

I 

b11 add•ttonal ind1v1dual budge! lines are required. check here 0 and auach continuation shee11A. These suh·totals must include buc1get lines listed on 1)1198 1A. 

c ....... _.., CC' O"'t a ... 4 ;.'\"1'1, I? q·H 

.L ---- --- - - ·--·-----·-

PAGE 7 

20. 

s m/m s 

r -
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~ ~ UNIDO 

4. PROJECT NUMBER 
"" 

16. 
TOTAL 

PROJECT BUDGET/REVISION 

17. 18. 
1985 

• 
19. 20. 

--~/,;; ----·s---- ----;;,,-;-· - . ·-s-·--- - ·;,:,1;;; - --- __ i ________ ---;.-;;·- - S m/m ~ 

PAGE J 

----1 
SUBCONTRACTS I I l 
21 ·00 Subcontracn 
-- - ---- --- ---------- -

TRAINING 

31-00 Individual fellowshiPS 

32·00 Studv tours: UNDP group training 
~- ---- ------- ---- - -- --------

33-00 ln·service training 

34·00 Non·UNOP group traini~~ _ _ __ -·· 

35-00 Non-UN OP mM11n91 

•39-99 TOTAL-TRAINING COMPONENT .._ __ --- --------------
EQUIPMENT 

41·00 Eicpendable equipment 

42·00 Non-eicpend1blt equipment 

43·00 Premiws 

49-99 TOTAL-EQUIPMENT COMPONENT 
---~- -

MISCELLANEOUS 

S 1 ·00 Sundron 
- -·----

55·00 Hosp1tahtv (non·UNDP projtclll 

56·00 Supp0rt Cotll ICC and DC projtcll only) 

5999 TOTAL-MISCELLANEOUS COMPONENT 

SURPLUS/DEFICIT -l 
81·00 Surplus/Oelic1t IAOM/FS use only) 

- - -- -- - -- ---- --- ---

99·99 PROJECT TOTAL 

c COST SHARING IUNOP/IPF pro1ects only I 

c NET UNOP CONTRIBUTION 

c For 1nlormat•on only - nor for PAO input 

~ "~ ~c; .. , "~'1'1? 1'1 A:\1 

. ~-t----~-~~~~~ -. ------8 

2 

------~---

--

12 I 21, ooo 
----+-- ·- - - - - - -

3,700 
---~t-- -- ------~-- ·---

- --+-- -- 26. 300 

30,000 

-- - --- -- ---- -

' I . -t 
I 

I 
l 75,000 

12 

' 

I 
I 
I 

16,800 

4,200 

21, 000 

3,700 

26,300 

30,000 

75,000 I 
r 

I 
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UJIITED llATIOllS DEVELOPM!R'I' PROGRAMME (UIUP) 

UlfITED 1'ATIOllS I1'DUSTRIAL DEVELOPM!ll'l' ORGAllIZA'f:i.:01' (UWIDO) 

UWIDO 

YIZlllA 

PROJECT PROPOSAL 

FOR 'l'BE 

D!VELOPMDT OF METAL VOIUCillG IlmUSTRY 

ASSISTAlfCE TO METAL VORICTllG IIIS'l'rrtn'E OF TABRIZ 

PROPOSAL 1'0. 28 

MAY 1985 
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WITED NATICNS DEVElDPMENT PKXilW+1E (UNDP) 

wrrm NATICNS INOOSTRIAL DEVEJ.OPMENI' OIQNIZATICN (UffiX)) 

Title: Preparatory Assistance to ~tal'WOrking Country: Islamic Rep..lblic 
Institute of Tabriz of Iran 

l'lllrber: 

Primary FUnction: 

SecoOOary Fbocti.on: 

Direct SURXJrt 

Institution .9..Iilding 

Sector: (Govt. Class.): .Metal'WOrking i.OOustry 

Ulration: 6 llDnths 

(UNDP class. arrl code}: 3530 Irrlustrial services arrl instit-.itions 
3521 Marufacturing irrlustries 

SUl:rsector: (Govt. class.): 

(UNDP class. arXi code) : 

Government Inplenenting Agency: 

Executing Agency: 

Estimated s~ 

Govemm:mt Inp..lts: 

l.NDP Inp..its: 

.ApprovP.d: 

Resident Representative on behalf 
of the United Nations Developnent 
Programne 

Ministry of Heavy Irrlustry, IDRJ 

l.NIOO (IO/ENG) 

In kirrl 

us $ 110,000 

Date: 
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PAR!' I 

This projec': shall be the instrument (t..~"?rein referred to as a plan 

of operation) envisaged in article I, paragrapi 7 of the .Agrearent between 

the Goverrrrent of Iran arrl the United Nations Developnent Programne signed 

by the parties on 6 October 1959. 

PAR!' II THE PRlJEX:T 

(i) To pratote the developrent of fabricated metal prcrlucts arrl machinery 

i..rdustri.es tc:Mards achieving a higher degree of self-reliance in 

the sector. 

----1 -

(ii) To strengthen the mmufacturing capability of the general metal~rkin;J 

aro machinery irdlstries. 

(i) To assist the Industrial Developnent am Reno'..ration Organization (IDRO) 

to assess the existing rnarufacturing capability of the metal\l.Urking 

aro machinery irdlstries am analyse their needs for strengthening 

't this capability. 

(ii) To identify the activities of the Metal~rki.n:J Institute of Tabriz to meet 

the above needs aro to provide the required i.Mustrial services am 
training to stren;Jthen the marufacturing capability of the industries 

in teD'!\S of engineering design, tool engineeri.nc-,manufacturing processes, 

production koow-how, etc. 

C. SPEX::IAL CCNSIDERATIOOS 

(i) The Goverrment of Islamic Replblic of Iran has placed a high priority 

on achieving an increased degree of self-reliance in the iroustry. 

.r 
r . 
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(ii) The increased self-reliance in autarotive and other transi::ort 

equiprent imustries and the basic machine tool and other 

machinery imustries is directly related to int>roverl intra-

and inter-imustry linkages both in capital equiprent and cc:rtp:>nent 

transactions with the metal1N0rking and machinery imustries and 

within the latter, which is depen::ient on its marufacturing 

capability. 

(iii) The present project has its oojective to provide preparatory 

assistance to identify the needs as to in what areas and hCM 

to provide these inµits into the metalwork~ and machinery 

ird..lstries at the grass nx>t level so as to realize t.J-ie self-reliance 

in the said i.rrlustrie.s. 

D. BACKGR'".lJND AND JUSI'IFICATICN 

In the µiblic sector, urrler the Imustrial Develop!Ellt arrl 

Renovation Organization (!DID) there are abC1.lt 110 factories (atploying 

alxut 17,000 people) rut of which 25-30 units are in the autaootive sector, 

15 - 20 in the machine wilding, 30 - 35 in the general metalworking and 

metallurgical sectors and the rest in other related areas. 

As Tabriz is an important centre for irrlustrial activities, the 

Goverment had established a metalworking institute. '!he b.lildings arrl 

sare (ilysical facilities are ready, b.lt a 1N0rk programne is yet to be 

elaborated. 

(i) Developnent HypC>thesis 

To increa..o:;e the self-reliance in the fabricated metal p:rOOucts and 

machinery i.rrlustries, it involves strengthenin:J the marufacturing 

capability of 'd'le irdustry e.~li~ it to p:rOOuce the necessary carp:>nents, 

sub-assamlies, systems and higher errl-products inclu~ machinery etc. for 

suwly within the ird.Jstry and to meet the derived danaro fran other metal­

woikin;J and non ~tal 1N0rkin;J irdlstries, at catp?titive prices and catp3.rable 
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quality so as to rreet the needs of the user sectors. This wa.ild denarrl 

strengthening of the marufacturing capability in tenns of enjineering 

design, productivity an:l quality. 

The project has its ooject.ive to provide preparatory assistance to 

identify the needs arrl the teclmical assistance IBJUired which is aimerl at 

strengthening the manifactuD~.~ capability that wa.ild contrihlte to the 

developnent objective • 
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\ii) Project B;ypothesis 

The project is e.rpected. to provide assistance in assessing 
the existing level or aanufacturing capability, the present aanu­
racturing operations and tuture potential.,in the identification of 
the needs of the industry in teras of products required, th~ 
problem areas, etc., and to specify the areas where the aanufacturi~ 
capability in terMs of product design, tool design, aanufacturing 
processes, production techniques, etc., is inadequate, and to arriv~ 
at the required actiTities or the aetal working institute to prorlde 
the necessary training and aerrices in the aboTe areas; thus con­
tributing to the achievement of the project objective. 

E. PROJECT OUTPU'l'S 

'· 

The expected. outputs of the project are: 

(i) Products and aanufacturing operations of the aetal vort.ing 
and aachinery industries identified. (including future potential pro­
ducts for indigenous 11&Dufacture} • 

(ii) Assesment of the existing 11&11ufacturing capability in the 
industry, together with identified areas where the capability is 
inadequate in relation to existing operatinns as well as f'uture 
products foreseen. 

(iii) Weeds specifi1~ in tenas of training, and technical services 
that could be prorlded by the aetal working institute of Tabriz to 
the industrial establishments in order to oTer~ome the capability 
constraints. 

(iv) Study tour for two senior officials for tvo aonths each. 

(v) Prograa:ae of actiTit:r for the metal working institute of Tabriz, 
in the specific areas identified.. 

(Ti) Detailed inputs in te:rmr of facilities identified for provision 
to the institute caapris.ng of the equi:s-ent, instrumentation, etc • 

PROJECT ACTIVl'rIES 

The project staff together with the counterpart staff' shall 
carry out the following actiTities: 

(i) Activities related to output 'Products and Manufacturing Operations': 

- field surve:r of tbe existiiae; aanufacturing operations and products; 

- excination of the imported products; 

- identif'icat•on of' products tor iaport substitution. 

(ii) Activities related to output 'A•se11aent of !Xiating Manufac­
turing C&;pabilltr': 

- tf eld atud;r of selected aanufacturiag establiahllent•; 

- aaaea•ent of the niatiag aanufacturing capability in tena1 of 
etilla, equiiaent, ..... ent, etc.; 

- identification of area• ot expertise requh-ed, Yitb reference to 
aclditional products ot potential • 
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(iii) .lcti'rities related to 'Reeds of Training and SerTices': 

- identification of are~• of aesistance to industrial establi•bments 
in te:nas of training and aerricee. 

(iT) .A.ctirlties related to 'Stud): Tour': 

- a stu~ tour to be undertaken by two eenior officials for a period 
of two aonths tv Tisit "-5 deTeloping and industrialized countries 
and UIIIDO projects to eecure infomation and exchange experience. 

{T) Activities related to 'Pl'ogrme or ActiTit1': 

- formulation of ~rog~e• of actiTity for the •et&l working 
inll'titute including those for: 

- initial identification or needs/actiTities; 

- continuous di~oatic analysis; 

- programing and scheduling of de11<>nstration, instruction, etc.; 

- activities related ~o product design, aan~facturing processes, 
operation la;routs, methods, production techniques, tools, jigs 
and fixtures, 11&terials, inspection and quality :ontrol. etc. 

{Ti) ActiTities related to 'Inputs and Facilities': 

- identification of physical facilities, equiJlllent, etc.; 

- identification of personnel requirement. 

G • PRC>nC'l' mPUTS 

{a) GoYerment Ihputs 

~ounterpart staff including ~dllinistratiYe support serYices, 
physical facilities, operational expenses including internal 
tr&Yel within the country. 

{b) UIDP Inputs 

The expert ser...ices are foreseen for subcontracting 

( i) Cost of subcontract for the HrYices of 
experts in the areas: 

- production engineerilag 

- de~ign and deYeloiment 

- industrial training 

Hoae office work (1 aontb) 

Subtotal 

m/m 

3 

3 

3 

(ii) Study tour ( 2 officiala, 2 aontb• each) 1' 
(iii) Miscellaneous 

TOTAL IIPUTS 

US$ 

25,650 

25,650 

25,650 

15,050 

92,000 

17,000 

1,000 
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H. PREPARATION OF THE WORKPLAN 

The workplan shall be prepared by the leader of th~ team of 

expP~ts 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 

respe~tive 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 agreed 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: iistry of Heavy 

Jndustries, 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 i~dividual establishments may be effectively 

co-ordinated. 
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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 Ill 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 repurt shall be prepared by the inter­

national staff in accordance with the established rules and terms 

of reference. 
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A N N E X I 

PROJECT BUDGET 

Budget covering UNDP contribution is presented in Annex I • 

• 

• 
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@luNIDO -OJECT BUDGET/REVISION " PAGE l 

3 COUNTRY J"· PROJECT NUMBER AND AMENDMENT 15, SPECIFIC ACTIVITY 

ISLAMIC REP. !RAN 
~~--~-~~~~~--.i 

A N N E X I 

10. PROJECT TITLE 

PREPARATORY ASSISTANCE TO METAL WORKING INSTITUTE OF TABRIZ 

15. 
1985 - . - ·- -- . --INTERlllATIOlllAL EXPERTS 

flunct•onef titl" niquired except for line 11·501 s 
16. TOTAL 17, 

m/m 

18, 

m/m s 
70. 

m/m · r 1--- - ···- .. -· 
m/m 

-------------
$ s 

19. 

s m/m 

11-01 ----+--- . -- ·-----~------- ---+------ -------·-· 1-
~2 -4- ----+--------- -...l...------- .. •-- ·-- --1-------f.-.-·---. ------ -t--·-·······-· 

03 ·---1--- ----4---------1----· -------4---·-·-+--·· ---------· _ .. ···-----+--------~-'--- --- --

04-~~----~-~------~- ----+- -----1-·--------~-------4----------4-·- .. ----- - --- - -- ----

05------------------+- -----+------+------ ----+----·---- -+-------·-·I---·---~----

()6 ________________ _ 
·+--------~- --·----···-·--'-···-----+---- .. ---- ... 

07 -~--~~----------- ----+-------~ ~---·-+-----+--------1--- - ------

08 ·---1-----1 I --1--·-·--t--·---1-------1 I ·------~------~-----·-
09 1------ ····-·---~----- ·----+-------·--

10 --- ~- ----'---·-------+---·- -·-~--------·-~---~-------'----·~ ~ 

11 -+------~---+----------+-----l--------+------------+-----+-----

12 -- ~------.... -------+-- -----· -·--- ------- --·--·-------------+----------
13 -- ---------~- ·--- ··-··~---·- .. -·------- -+------------- , __ -···--- -~---

14 '-----~-------~- ------- - -- -·-·+ --------·- ------1--- ---- __ L ____ --
1 

15 -------4--------+---------- ------~-- ------r--·---------
16 --· ---------- -------------~------ -__ ... ----- --- . ·- --·- - ·+- --· ··--- -f-------· 

11-50Short term con1ultents -~----··- 4-------- ------------
11-99 Sub-totef-lnternltionll experts• I 

21. REMARKS 

•If more than 16 experts are ,.Quired check here 0 end attach continuation 1hfft 1A. This sub·totll mu1t include all experts. 

"°'"''FS 8J/R..,,.4 12.831 Pan 1 
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PROJECT BUDGET/REVISION • 8 UNIDO 

(4. PROJECT NUMBER j1&. TOTAL j11. 1985 11e. 119. I 'o ----·----· --·-·--
m/m 

OPAS EXPERTS lfunctional totl.s required) 

12·01 ----------- ---·-------- --

12·02 

12·03 

'2·99 Sub-tot .. -OPAS e11pertsb 

ADMINISTRATIVE SUPPORT PERSONNEL 

13-00 ~Jerks. secretaries. dri_ve_ri _ 

13-50 FrHlanc. interpreters lnon·UNOP projects) 

13-99 Sub-total-Administra1ive suPPOrt personnel 
f----· - - . --------···---- -

UN VOLUNTEERS (functional titles required I 

14-01 -- --- ·- --------------··-

14-02 -· -----

14-03 

14·04 .. ------·--·· -----·-·-

14-99 Sub·total-UN Volunteersb 
-----
1 !".-00 Project tr..,el 
1 &00 Other -pe-rson--n-e.,..l _c_o_n_s _______ _ 

___ hncluc:tin9 ':'".'l~_O_u_a!!_ m~H!C!~ c~~'-'-'--· 
NATIONAL EXPERTS (functional titles required I 

17-01 --· 

17-02 --

17-03 -- ---·-·- --

17.04 

17.05 .. ---- -· -

17·99 Sub·total-Nation1I e11per11b 

1~99TOTAL-PERSONN~~COMPONENT 

s m/m s m/m 

I 
I 
I 

j 

I 
I 
I 
I 

j 
' • 
I 
l 
I 

I 

s 

b11 add•t•on1I 1ndividu1I budget lines 1re required. check here 0 and auach continuation sheet 1 A. ThPst sul"10111ls mull inclucfe bucfqet ltnt1 listed on paqe 1 A. 

m/m 

I 
I 

I 

s m/m 

! 
I 

l 
l 
I 

I 

I 

s 
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4. PROJECT NUMBER 16. TOTAL 

1~---­ ---- rr·m1;-r-----+----s 
SUBCONTRACTS 

21·00 Sut>-=ontracn 

TRAINING 

31·00 lnd1vodual .. llowthiPI 
~-

32·00 S1udy tou"; UNDP group training 
- - -- -- -

33-00 In-service training 

34·00 Non·UNDP group training 

-~·00 Non·UNDP 1n!9t!_ng1 

• 39-99 TOTAL-TRAINING COMPONENT 
1-- -· --- -- ------ -- --------

EQUIPMENT 

41·00 E11pendable equipme~_t_ ___________ ... 

42·00 Non-eltpendablt equipment 

43·00 Premises 

49-99 TOTAL-EQUIPMENT COMPONENT 
- -- ----- -- -- - - -- -
MISCELLANEOU~ 

51-00Sundries 

55·00 HosP•tahtv lnon·UNOP projects) 

56-00 SuPPOrt costs ICC and DC projects only) 

59·99 TOTAL-MISCELLANEOUS COMPONENT 

SURPLUS 'DEFICIT 

92,000 

4 17,000 

--------

4 17,000 

-----·- -- ----- -

---+---. 

1,000 ---r-- . 

_J ___ 

J 1,000 

81-00 Surp•usl~!i~~ l~~~_!!'.S_us! c:>_n~yl ________________ ----• _ --~- -
I 

99-99 PROJECT TOTAL 110 ,000 
c COST SHARING IUNOPllPF projects only) 

c NET UNDP CONTRIBUTION 110 .ooo 
cFor 1nformat•on only - nor for PAO input 

11. 18. 
J9815 

mlm i s 

l 92,000 

4 17,000 

4 17,000 

I I 1,000 

I I 1,000 

' 110 ,000 

l 110.000 I 

• PllGF J 

19. l ?O. 

mlm s mlm s mlm s 

I --'--------- _____ ____J 
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UNITID NATI<:fiS INDJSTRIAL DEVFl.£1lMENT CRiANIZATICN (UNIOO) 

Title: 

Nunt>er: 

Preparatory Assistan::e to Autaootive 
Irdustries Groop 

Primary F\m:tion: 

Secorrlary F\Jncti.01: 

Sector (Gell.rt.. Class) : Autarotive Irdustry 

(UNDP Class. an:i Code) : 

SID-sector: (Govt. Class.) 

(UNDP Class. an:i Code) : 

Ca.mtry: Islamic Rep.lb~ic 
of Iran 

Duration: 6 nnnths 

Govermelt InJ>letenti.n:J .Agency: Ministry of Heavy Industry: Industrial 
Developrent an:i Fenovation Organization (IDOO) 

Executing .Agency: United Nations Irdustrial Developrent Organization 

Estimated Starti.n:J Date: 

Goverment Inp.its: In kirrl UNDP Inp.its: US $ 122,000 

Ag>roved: 

Resident Representative on behalf Date: 
of the United Nations Developlent Progranme 
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PARI' I: 

This project shall be the instrument (therein referred to as a plan 

of operation) envisaged in article I, prragrai:ti 7 of the .Agreerent between 

the Goverrment of Iran am the United Nations Developnent Programne signed by 

the prrties on 6 o:tOOer 1959. 

PAR!' II: THE PRlJEX:T 

A. DEVEWPMENI' CB.JEX:TIVES 

(i) To prat0te the develqment of aitatotive industry to achieve a higher degree 

of self-reliance in the sector. 

(ii) To stren;Jthen the marufacb.lrin;J capability in the aitatotive industry, in 

particular heavy duty catp0nents in the prctluction plants am coop::>nent 

prcxiuction in the ancillary irdlstry. 

(i) To assist the Irrlustrial Developnent am Reoovation Organization (IDRO) 

to assess the existing capability in the a.itatotive industry am analyse 

their problens in relation to production of heavy duty CXl1p)l'leflts in the 

plants and a.ixiliary ccnqx>nents in the ancillary units and identify their 

needs for strerqthening the marufacb.lriRJ capability. 

(ii) To draw up a programne of activity to meet the alx>Ve needs to develop the 

prod.tction of er¥Jines, gear lx>x and axles and other <XJ!lX>nents; 

(iii) To chart rut the activities for an autatotive testing and R + D facility 

a.iJred at providiRJ assistance to the ird.tstry for acr..elerated devel~t. 
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C. Sm:IAL CXR;IDERATICNS: 

(i) The Goverrm:mt of Islamic P.eµ.iblic of Iran has placed a high priority 

on achievin:J increased self-sufficierq in the aitatotive i.rdlstry. 

(ii) The engines and transmission elarents includin:J gear box and 

axles are at present critical i terns. 

(iii) 'lt'.e present project has its objective to provide preparatory 

a;sistance to umertake an in-depth analysis of the main prob1Em5 

of the autatotive ird.Jstry so as to identify a oa.irse of action for 

accelerated anelioration of the constraints and identify the technical 

assistance needs to be provided thrrugh an i.rdlstrial project. 

D. BACKGIU.r..a:> AND JUSTIFICATIOO 

Uooer the '.Autan:>tive Irdlstries Grrup' of the Irrlustrial Developrent 

and Renovation Organization (IDro) there are several plants producing 

passenger cars, pick-up vehicles, mini-ruses, m:>tor cycles, including 

plants for IXJWer trains, axles, frares/chassis. Apart fran these there 

are private cx:rtp:>nents marufacturing establishrrents in the ancillary 

i.001.lstry. IDOO is also considering establishrrent of plants for engines, 

ge;u- box and autalotive axles. '1'1e industry faces many prob1Em5 related 

to quality, cost of production,design and test.in:]. 'Ihere is an urgent 

need to identify the problans, critical oonstraints and to etbark on a 

progranme of accelerated developrent to realize the goals of self·-reliance 

in the autatotive irrlustry. 

(i) Developrent H}p?thesis 

To increase the self-·reliance in the autarotive industry it involves 

strerx]t.hening of the marufacturing capability of the plants prodlci~ the 

major heavy duty items including engines, transmissions, axles etc. as well as 

the capability of the establishnents producing canponents in the ancillacy 

in:b~stcy, enabling them to prodlce the products at CXitifetitive prices 

and cx::ripU'able quality. This would ~ire strengtheni~ of capability of 

the imustry in tenns of design of the catp:>nents, prrouction techniques, 
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nethcrls, quality oontrol, etc. arrl the physical production facilities 

with the appropriate p::!..ant arrl ir.ach:inery ard testing facilities with 

the necessary EqUipnent. ltlwever, it needs an initial in-depth assess­

rrent o~ the existing capability arrl an analysis of the prd:>lems arrl 

constraints; aril identification of the areas of needs of technical 

assistance arrl the activities arrl m:xie of inplerrentation of the provision 

of sich assistance. '!he present project has this as its objective which 

1N00ld lea'.i to the realization of the develoµrent objective • 
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Project Hypothesis 

The project is expected to provide assistance in assessing 
the existing manufacturing capability of the automotiv~ industry 
in terms of production of heavy duty items including the engines, 
gear box and axles as vell as ancillary components and to clearly 
identify the J•roblems and capability constraints in terms of 
design, manufacturing processes, production techniques, quality 
control, cost of production etc., and to arrive at the required 
programme of action to overcome these constraints and ameliorate 
the problems together vith establishment of physical facilities 
such as for testing, Rand D, and training etc. The assessment, 
analysis and identified areas for technical assistance, which 
are the expected outputs of the project would be instrwnental 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) Existing products of the automotive industry, imports, potentif.l 
products for indigenous production identified, future demand, 
approximate investments etc. Existing manufacturing operations 
in tht plants producing hP.avy duty components and ancillary 
establishments identified, existing industrial infrastructP ~e 
analysed. 

(ii) Existing manufacturing capability assessed, together vith 
clearly identified areas where capability is inadequate in 
relation to exi~~ing products and those foreseen for future 
production. 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

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 tvo months each. 

Programme of action formulated for assisting/establishing 
plants for ~he production of heavy duty items, namely engines, 
gP.ar boxes, axles etc. and assisting the ancillary automotive 
industry. 

Progri1U11e of activity drawn-up for testing and Rand D facilities, 
design and production training facilities as identified ane 
forese.?n. 

Advice and assistance to plant management on immediate 
production, testing and R and D problems. 
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(viii) iJetailed inputs for facilities identified in terms of personnel, 
equipment and future programmes. 

F PROJECT ACTIVITIES 

The project staff together with the counterpart staff shall carry out the 
folloving activities: 

(i) Activities related to output: 'Products and manufacturing 
Operations' 

- field survey of existing plants and establishments a.~d 

identificati0n 0f 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 pr0ducts, their volume for domestic 
production, and approximate investments. 

- Identification of existing and additional industrial 
infr1:1.structure. 

(ii) Activities related to output: 'Assessment of existing 
manufacturing capability' 

(iii) 

- field ~tudy of selected manufacturing plants and establishments. 

- assessment of the existing manufacturing capability in terms of 
skills, equipment, management etc., 

- identific~tion of the problems and areas of capa~ility 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 automotLe 
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 tr~ining etc. 
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{iv) Activities related to output: 'Study Tour' 

- org~,izing h study tour for four senior officiuls responsible 
for the production and performance of the automotive plants 
for tvo months ea.ch; to visit plants similar to those 
envisaged and UNIDO projects and study their operations in 
4 to 5 countries; identification of the plants etc. 

(v} Activities related to output: 'Progr811111le of Action' 

(vi) 

(vii) 

- 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/nev plants. 

Activities related to output: 'Progrrurur.e of Activity for facilities' 

- drawing 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. 

- programmi .. g and scheduling of demonstration, instruction etc. 

Activities related to 'Advice and Assistar • .! to the pJ ant 
management' 

- Pinpoint actual production problems. 

- Advise on immediate and long-tenr. solutions for the above. 

- Assist in testing and R and D problems • 
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(~iii) 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 

of experts in the areas: 

- automotive engine production 

- gear and gearbox production 

- Axle production 

Home office work (1 month) 

m/m 

3 

3 

3 

US$ 

25,650 

25,650 

25,650 

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 

H. PREPARATIO~< 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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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 

representatives and internal informal discussions shall be 

conducted in accordance with the agreed established procedures. 

K. INSTITUTIONAL FRAMEWORK 

. \ 
11 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 Hanageme11t 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-ordinat~d. 

H. 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 III: SCHEDULES OF MONITORING, EVALUATION AND REPORTS 

A. TECHNICAL RE\'IEWS 

B. 

The project will be subject to periodic technical review in 

accordance with the policies and procedures established by UNDP for 

monitoring the project • 

EVALUATION 

The project will be subject to evaluation, in accordance with the 

policies and procedures established for the purpose by UNDP. 

C. ~QPORTS 

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 I 

• PROJECT BUDGET 

Budget covering UNDP contribution is presented 

in Annex I 

, 
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fttl UNIDO 
... 

"""OJECT BUDGET/REVISION • PAGE I 

3. COUNTRY , ... PROJECT NUMBER ANO AMENDMENT ,5. SPECIFIC ACTIVITY 

Islaaie fteD.of Irati Annex I 
10. PROJECT TITLE 

'!>reparatory Aaaiatanee to Automotive Induatriea Orou~ 

15. 16. TOTAL 1'7. ftA rB. 

~--,-- S m/m ~i''-- S m/m 1·-·--s . 
s 

INTERNATIONAL EXPERTS 
I functional titl" required exceot for line 11 ·SOI m/m 

20. 19. 
----.,-------· --· .. 

m/m 1 S 

11-01 
-------------~-

·-____ .._ _____ _ 
------ -+-------· 

- ______ .__ .. _____ . 
···--- ----·-: L =t ----lr------+------------4----+----- ________ ,.. ___ --!--------·-----/..-----+--·------. ---

------------+------ ---· . ~-----+--

: I I 3 1-1 ---r--·--_;-==-~= c-~~:=--=--.-. 
06 -- . -1------ --+-------- -- -

07------------------+----t-------r---~--t---------+----1---

08-------------~----+---.......,f------.._---+--- -----·---1------- ---·--·t--- ... +-----·- ---

09 -----+-------·i ----+--- --------r----r---
10 --+-- --+---------- -+--··- --+-------- -- ·-+------- -+----------

11 -----+---- -+----- --------·-+---··_. I- -----

12 ·-f -+-- -+ ··•--- --- ---·----

13 _ ~-------+------f--- - --J-------·-+ -i-----/..--------

14 -+-- ---- ·-----------+--- .... -· -- . -·-·····. -- ----·· 

15 ·------.------+----------+- --· .. _.. ___ _ 

16 ___ -- -- ----·-··--------- -- ·---· ---- ·---------·-···-·-· --

11-50 Short term con1ulten11 ------ --+-·--------/..-----·--·---+- --- - -- -- -------- -· t . 
11·99 Sub-totll-lnternltionll exper11• 

21. REMARKS 

•If more than 16 experts are required check here 0 1nd 1n1eh continu1tion sheet 1A. This sub-total must include all e>eperts. 

Fnr"''F"«; R'.llAttv.• 12.83) P••1 1 - --··· ----- ... ...:-:_ 

--··----j--.----~----- ·-· --
I __T __________ -

-··-- . ·-- ·--

i ·-·-
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,4. PROJECT l'llUMBER 116. TOTAL 111. 1985 118. 119. 120. -- --
,___ ;;;1;;; -r-- ---, I I I I m/m I s I m/m I s I m/m I s I m/m l s __ 

OPAS EXPERTS Clunction•I titles requiredl 

12·01 -· 

12·02 

12·03 

'2·99 Sub-totel-OPAS upertsb ------------ ...._ __ ·-·--·•-· -· -·--·---· -- ---- ---- --- ---------------
AOMll'\llSTRATIVE SUPPORT PERSONNEL 

13-00 C::lerlu, .-=!•_t•ri91,_drive_, __ _ 

13-50 FrMl•nC9 in19rpre19rs inon-UNOP projectsl 

13-99 Sub-totel-Administrltive support personnel --~ ·j~~-~ ~-- ~~-- . 
UN VOLUl'llTEERS (functionll titles required I 

14-01 --- ------- ------- ---- -- . 

14-02 --------- -··--------·--·-···--··--······-

14-03 -- ·----- --

14.04 ---·-- . 

14-99 Sub-tot•l-UN Volunteersb -----
1!>-00 Project trmvel 
16-00 Other-personnel costs ----·· ----- · 
____ C1ncluc11ng llN!_D~ ~t.•!'. m~H~«?~ c_osul __________ _ 

NATIONAL EXPERTS (function•I titles reauiredl 

17-01 -

17-02_. 

17-03 ----- . - --· 

17.04 

17-05 

17·99 Sub-tot•l-N•t•On•I ••i>erisb 
f-- ·- - - . -·- --- --- .. -- . --

1·~99 TOTAL-PERSOl'\ll'llEL COMPOl'llENT 

b11 acld1tion•I individu•I budget lines••• required. check hl!fe 0 and attach continuation sheet 1 A. Th~se suh·totals must incluc1e buc1qet Ii net listed on page 1 A. 

~,.. "" ... .,_ ......... , , ... 0"\' 
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4. PROJECT lllUMBER 

SUBCONTRACTS 

21-00 Subcontracts 

TRAINING 

31-00 lndiv•du1I hll0W1hiPS 
I- - . -- -

32-00 Studv tours; UNOD 9roup tr1inin9 .___ - - - -- . - - ·--- . - --- - - -
33-00 In-service tr11nin9 

34-00 Non·UNOP group trainon9 

16. TOTAL 

'- -~-,,;,- ,---- -- . s 

92,~00 

8 28,000 

-------

~-__()()_ Non·Ul\IDP "'!'hn!l'I _ ------- -- ~- ---~ 

•39-99 TOTAL-TRAINING COMPONENT . -~ __ _l_ ____ - _ 28 ,ooo 
EQUIPMENT 

41-00 hpendable equipment 

42-00 Non-expendable equipment 
t-- - --- ... - --- .--- -·- -- --

43-00 Prem•ses 

49-99 TOTAL-EQUIPMENT COMPONENT 
- - - - --- - --- - - - - --
MISCELLANEOUS 

5 1 ·00 Sund"" . ----~- -- - 2,000 
55·00 HO\P•tahty lnon·UNOP projects) 

-~-· 

56-00 SuPPOrt cons ICC end DC projects on•y I 
- - -- ··- ---·- -

59-99 TOTAL-MISCELLANEOUS COMPONENT 
. - - - -- - - -- - -- - -

... _______ 2,000 
SURPLUS/DEFICIT 

81-00 Surp1uslOefic11 IAOMIFS use only) -- .... --- . - - ------ --- - -- .... --- . --· -- --- -~ 
99-99 PROJECT TOTAL 

c COST SHARING IUNDP/IPF projecu only I 

c NET UNDP CONTRIBUTION 

j 

I 
122,000 

122,000 

cFor 1nlorm1t•on only - nor for PAO input 

r ..... _ r~ o,.a,... •·Art~?,., .. ,, 

17. 
1985 

18. 

m/m s 
l 

92,000 

8 28,000 

8 _ 28_,000 

2.00~" I 

2,000 

122,000 

122,000 

m/m 

• 

I 
l 
I 

19. 

-s mfm 

PAGI' J 

20. 

s m/m s 

i 
i 




