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Four Years 

Coimbatore (Tamil Nadu) 

Industry - 0510 Industrial Develooment Support 
Services 

Industry - Development of Small Scale Industries 

Small Industries Develop.nent Or9anisation 
CSIDO) Ministry of Industry 

United Nations Industrial Development 
Organisation ( UNIDO) 

UNDP and Cost Sharing 
Financing 

Within the overall objective of bringing in improvement in the Indian 
"!Xploitation by pumping of ground water for irrigation in the agricultural ' 
sector and also to accelerate ind1.Aotrial growth through improved eauipment 
efficiency; productivity and users operating and maintenance knowledpe, the 
project aimed to establish a Process and Product Research and Development 
Centre at Coimbatore (Tamil Nadul .to assist the small scale 
industry manufacturing , implementing upgrading its product design, 
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for pump sets, motors and diesel engines used for lift 
Irrigation purposes, to modernize and upgrade Its technical status and 
Implement technical training to Manufacturers & Users thereby helping the 
industry to produce a high quality energy efficient product and to bec:ome 
more competitive and help Users conserve scarce energy resources in 
explo!tint:i ground water for irrigation In the agricultural sector. As a 
second effect such industrial modernization will accelerate the small scale 
industry growth through improved quality a.,.surance. quality control and 
productivity leading to new product development for industrial and chemical 
pump units built to international standards so competitive to the export 
market. 

On behalf of: Signature 

The Government 

Executing Agency 

UNDP 

United Nations cMicial exchange 
rate at date of last signature of 
project document: $1.00 = Rs.16.37 

Date Name/title 
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A. CONTEXT 

I. Descriotion of sub-sector 

Agricultural sector consumes nearly 20S of the available electricity 
in the country. The studies conducted on operational efficiency of 
electrical and diesel oump sets used in irrigation indicate that in general 
the oump sets operate at a much lower efficiency than the optimum level. 
Thus energy conservation in agricultural sector has become a matter of 
paramount importance. In pursuance of this objective as well as the policy 
of the Government to accelerate industrial growth through impro\•ed 
efficiency and productivity. a quick indepth study of pump industry was 
made by the Ministry of Industry in June 1987 with a view to exar •• ining the 
existing technology and suggest measures to up9rade the same. The 
Institute of Co-operative Ma!'lagement {ICM), Ahmedabad. had also conducted a 
study of agricultural pump sets operating in the country, and according to 
these reports about 80% of agricultural pump sets are working below the 
optimum levels of efficiency. The study by ICM further pointed out ti"lat 
energy worth about Rs. IOOO crores (Rs. 10,000 million) per year can be 
saved if all the existing faulty pumping systems are properly rectified. 
The major cause for energy drain in agricultural pump sets is the use of 
improper piping system and foot valve with high frictional losses, ~se of 

. sub-standard and inefficient motor/diesel engine and of course inefficie!'lt 
pump and often mismatching of these components. 

2. Host countrv strategy 

The Government of India is concerned with this problem and proposes to 
take various measures for upgrading· the Quality and technology in 
agricultural pump sets. Prompting use of efficient pump sets in the field 
by way of sanctioning loans to farmers for efficient pumping systems, and 
educational and· motivational campaigns to use Quality pumps, ar£ some of 
the measures being taken by the Government. 

There are about 500 units in the small scale sector manufacturing 
agricultural and other pump sets. Small industry produces around 350,000 
pump sets, nearly 50~ of the country's total production. The mair. 
concentration of the industry is in Coimbatore, Raj kot and Ghaziabad. The 
small units continue to produce conventional types of pump and have not 
been a~le to modernise their manufacturing facilities. 

The small scale industries in India on account of their inherent 
disadvantages have also a very weak R&O infrastructure available with them. 
They lack designing facilities, knowledge of improved technioues of 
manufacture and inspection and quality control. Through this project it is 
proposed to give them institutional support by estdblishing a Process and 
Product Development Centre for pumps, motors and diesel engines which will 
not only develop better products and technology but will also provide 
training and library facilities. 

Prior to ongoina assistance 

: There has. been no prior or ongoing a.ssistance from any external source 
to yover the project sub-sector. 
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Institutional framework for develooment efforts in the sub-sector . 

As per Government's policy to oromote develooment of the small scale 
industry CSSil. the manufacture of centrifugal pumos used for irrigation 
ourooses. uoto a diameter of 10 cm x IO cm (4" x 4"). is reserved for the 
small scale sector. Out of the total oroduction of oumos. about 959' are 
within the IOcm x 10 cm range and ere thus manufactured by the small scale 
sector. The oump industry. which started in India is 1920's. is now a well 
established industry meeting most of the traditional demands for fluid 
handling in the country. The total investment in the pump industry is 
estimated at Rs. 350 million and it provides direct emoloyment to about 
25.000 persons. The Directorate General of Technical Development (DGTO) 
has estimated tha the pump industry registered an average growth rate of 
15% per annum during the period 1978-79 to 1982-83 and is poised for a 
steady growth. Firm data regarding the number of units and the number of 
pump sets mal"lufactured in the small scale sector is not available. It is 
estimated that in the country as a whole there are 500 small scale units 
and about 60 units are medium and large scale sector. The main 
concentration of the industry in the SSI sector is in Coimbatore. The 
small units continue to produce conventional type of pumps but most of 
these units '.1ave not been able to modernise their manufacturing techniQues 
to improve their Quality and reduce their costs. Some on-line improvements 
have however been made by a few units. Even though some units in the small 
scale sector are keen to keep abreast with the latest technology, -
facilities to undertake research and development to imorove the design, 
manufacturing process, etc. are inadeQuate. In fact investment in R&O is 
beyond ttle capacity of the individual small scale units. 

The electric motor industry which had only one units in the country at 
Coimbatore prior to 1939, gathered momentum during World War II. Its 
progress remained slow until after 1960 when the industry received a fresh 
impetus due to in~rease in demand of electric motors for industrial and 
agricultural purposes and a number of small scale units sprang up. The 
accelerated rural electrification programme was mainly instrumental in 
increasing the demand for motors in agricultural sector. There are at 
present more than 400 units in the small scale sector (in addition to 34 
units in the organised sector with an installed capacity of 6.8 million 
H.P.). The figures of installed capacity and production of electric motors 
in small scale sector are not readily available but it is roughly estimated 
to be 40% of the country's total production of motors in the ranges 
manufactured by them (upto 15 HP}. About 100 small scale units have 
obtained the ISI mark for their products. 

The diesel engine industry had its origin in India in 1932. However, 
it was only during the first Five Year Plan (1952-1957) that the industry 
got a boost. It maintained a steady growth during the period 1960-73 due 
to "Grow More Food" Programme and irrigation plan. Thereafter particularly 
the SSI sector has been maintaining steady growth. In 1951 there were 800 
units in the SSI sector. The range of diesel engines manufactured in the 
SSI sector mof.tly covers 5 HP to 20 HP engines. Out of the total 
production of diesel engine-operated pumps, 75 to 80% are in the range of 5 
to 20 HP and these are being manufactured by the SSI sector. The 
oroduction figures are 472,000 in 198'l and an esti~ated 529,000 in 1990. 
Therg are however only a few manufacturers m4king engines which give 
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consistent oerfonnance over a oeriod of time. The oresent trend in 
innovation is for oroduction of low wei9ht to power ratio. use of 
alternative fuel. and high fuel efficiency. Besides. design changes for 
use of dual fuel are also being attemoted. It is possible to improve th~ 

curren' oerformance of the SSI units manufacturin9 this item by R&D work on 
design:-material and workmanship. However. if auantity is needed the best 
approach for versatile modern diesel engine, transfer of technology could 
be best. 

It is in an effort to help the small scale sector in the above 
production areas, as a long term objective of the Government for 
upgradation of this industry. that the proposed PPDC for pumps, motors and 
diesel engines is being set up at Coimbatore. Suitable land and buildings 
will be provided by the State Government of Tamil Nadu while the other 
counterpart inputs will be the responsibility of the Government of India. 
The Small Industries Development Organisation (SIOO) within the Ministry of 
Industry will be the nodal agency for the implementation of the project on 
behalf of the Government from i'f:s very inception. The SIDO shall select 
from its own staff or from other origin the comoetent National Project 
Director and the experienced reauisite staff in other disciplines for the 
successful implementation of the Project. To oversee the working of the 
Project, there will be a Project Advisory Committee (PAC} with DC SSI as its 
Chairman. This Committee shall include two representatives of DC SSI, a 
representative each of the Ministry of Industry and the State Government of 
Tamil Nadu, Director SISI, Madras and five representatives from the 
industry/industry associations in addition to representatives of UNDP and 
UNIDO. To ensure that the industry is adequately represented at the PAC, 
the number of its representatives will be increased if considered necessary 
after the commencement of the Project. The proposed institutional 
framework for the PPDC is given in Annex. VII-B. An organization chart for 
the PPDC is given in Annex VII-C. After the commencement of the P:-oject, a 
Society is proposed to be formed to run the Centre. 

B. PROJECT JUSTIFICATION 

I. Problem to be addressed: the present situation 

Nearly one third of land surface in India is semi-arid where rainfall 
is seasonal and erratic. Therefore. development of water resources for 
irrigation assumes great imoortance. Surface water was the mainstay of 
irrigation till almost the middle of this century, but in the last three 
decades the importance of grond water has been realised and now it 
constitutes an important 50urce of irrigation accounting for about 45% of 
ir1 igation potential created in the country. Ground water is exploited by 
lift irrigation employing mostly centrifugal pumps powered either by diesel 
engines or electric motors. 

At the end of tlte Sixth Plan, there were about 9.200,000 pump sets 
operating in the agricultural sector; 4,000,000 pump sets are expected ~o 
be added during the Seventh Plan Period. Recen! field studies have 
indicated th~t ,most of the installed oump Gett operate a low levels of 
efficiency. a"d th'at consideratle saving in pumo sets operate a low levels 
of efficiency:, · and 1.n.lt consUerable saving in energy is feasible. 
Therefore, t,he ' need to evolve a highly efficient pumping system is 



.. 

• 

• 

-6-

occasioned not merely bv a desire for technotoaica! uoe1radation oer se but 
also by the uraent need to conserve hiQh cost and scarce energy resources. 

More than 5~ of the total production of oumos and orime movers is 
carried out in the small scale sector and roughly 40~ of this production 
comes from Coimbatore (in Tamil Nadu) which has earned a name for the 
skills it has developed in electric motor and pump making. Coimbatore hRd 
been a Centre of this industrial activity for quite some time and in due 
course has not only developed an industrial base but also certain degree of 
specialisation in this area. As a result some of the most inexpensive pump 
sets produced in the country are from Coimbatore. 

However. the pumos and prime movers manufactured in Coimbatore are 
still of solid. age old • .iesign which consume lar~e quantitiers of metal 
and occupy la!"'~er space. Not only the product is heavy and crude but it is 
also net so efficient. Developments and innovations in this field have 
since taken olace the world over resulting in better designs, use of 
alternative and better material and modern manufacturing processes. This 
has not only brought about reduction in weight and size, and · ccn~quently 
the cost of the pump sets, but also improved efficiency and reliab:lity of 
the product. 

Imorovement of design to achieve energy saving is by itself a large 
area offering immense potential. It has been estimated that by better 
design cf agricultural ;JUmp sets and pumping systems, a tota! saving cf 
Rs.1,000 crores per annum (P.s. 10,000 million) can be effected. 

Tt.e manufacture of agricu!tural pumps and prime movers in the country, 
need to be guided and helped in design and 1T1anufacture of ener~y efficient 
pumping systems. The quality of agricultural pump sets is dependent on the 
Quality cf components such as castings etc. used therein. It may be 
pertinent to mention that India's export of engineering products has not 
kept pace· with the growth in export in several other areas, even though 
there is an immense potentia! and advantages of chei.p labour, space, etc. 
The main reason why this potential is not converted to good account is the 
lack of quality of products to meet international standards. In the case 
of pumps and prime movers, though the product is sturdy, its crude design,. 
~eavy weight, poor finish, and low fuel efficiency , are eome of the 
factors inhibiting their exports. The small scale industri~ need 
considerable developmental inputs to improve their production methods, 
Quality, finish, etc. to match the acceptable levels in the world market. 
Once this is achieved, profitability of many units which are often on the 
verge of si.:!mess will greatly improve. Sickness among the units 
ma'lufacturing these agricultural pump sets and prime movers is endemic 
because of creation of excess capacity and intense competition amongst the 
units. A process and product development centre can help their units 
redesigr. their products, adopt better techniques and reduce the cost of 
production so that th£: total demand for the products can increase. 

2. Ex::>ected end of project situation 

' 

·..:>n successful completion of this proj~ct, about :0-!2 redesigned or 
new de~igns of eff,icient standardized pump sets. t. 6 to e improved or new' 
mctort t. 4 to 5 die~el enqines would be re~esigned or developoed by the 
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Centre. Afte:- the field trials have been conducted t the croducts have been 
found to be of acce:::table aualit)• t also have been co:noared t tested aqainst 
similar models from international world leaders. their designs together 
with manufacturing techniQU~ will be cassed on to the units willing to 
take up their manufacture. This will be the first step to bring out a 
culture different from reverse engineering in which the industries would be 
educated to adopt scien~ific met_hods which would ultimately bring . in (.\ 
awarene~ for manufacturms auahty products and better product designs.'~-.) 
Some government agencies such as NABARO are expected to provide lnarketing 
support to the units manuf~cturing these improved pump sets by arranging 
supplies to the end.,-users. (J 

3. Target beneficiaries 

The target beneficiari~ of this project would be the small scale 
units manufacturing pump sets and their components manufacturers. 
Ultinlate!y the users, namely, the farmers would reap the benefits by using 
such pumps. 

4. Project strategy and implementation arrangements: 

As mentioned ear!ier there were 9.200.000 pumping sets operating in 
these country at the end cf the Sixth f'ive Year P!an and 4.000.0CC 
additional oumoing sets are expected to be installed during the Seventh 
Five Year P!an. It has a!sc been pointed out that about 80% of these 
pump sets are operating at a sub-ootimal level of efficiency. Some action 
has already been taken to rectify the faulty pumping systems. The strategy 
under!ying in soonsoring this project is to upgrade the technology and 
quality of agricultural pump sets so that the in-flow cf sub-standard pump 
sets into the market is gradually reduced. This would also help save 
scarce energy resources. 

The project will be located at Coimbatore. The <.imported machines, 
equipment and supplies, services of experts and fellowships will be 
provided by UNOP and the counterpart staff, services, indigenous equipment 
and running expenditure will be met by the Government of India. The Small 
Industries Development Organisation (SIOO) will be the nodal agency for the 
implementation of the project from the very inception. The project will be 
implemented through training of national staff abroad in related 
institutions and through international experts assigned to the Project. 
The Project Advisory Committee of the Centre which will include 
representatives of industry, will ensure that the industry is kept informed 
about the activities of the Centre so that the industry could make use of 
its sevices. 

5. Reasons for assistance from UNDP/exacuting a;-ency 

It is the Government's decision to seek acsistance from UNOP/UNIDO for 
implementation of this oroject. The reauired expertise in desig:iing and 
developinp energy efficient cumos is not readily available in the country. 
Other cou:itries like Japan. European Community and North America have 
developed ~u~erior technology and design for manufacture of fresh water and 
inciustrial pumo eets. It :nay bP, aloo possibl~ to orsianise Transfer of 
Techno!ogy, from such countriP,!s th1·ough the efforts of UNDP in which not 
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only technical knowhow is expected to be supplied but al~:> deputation of 
experts to the project to train the counterpart staff and help in designing 
and improving the manufacturing technology of these pump sets. It is also 
expected that counterpart staff and others would be provided training in 
advanced countries so that they have an exposure to the state of art 
technology in this field, as prevailing in those countries. 

6. Special considerations 

None 

7. Coordination arrangements 

The entire activity of the project will be co-ordinated with other 
efforts in the sub-sector through the Project Advisory eoffimittee with 
DC(SSI) as Chairman of the COmmittee. This Committee will have 
representatives from the industry and industry associations on it. 

8. Counterpart support capacity 

The Small Industries Oevelopm£:nt Organisation will be the implementing 
agency for this project. SIDO has a net work of SISis, Branch SISis, and 
Extension Centres throughout the country. In addition, a number of Tool 
Rooms and specialised projects/PPOCs with the assistance of UNDP and other 
foreign agencies are being run under its auspices. It has a cadre of 
technical and admi"listrative staff and therefore, it possesses the 
reQuisite expertise to support such an activity. Ttie counterpart budget 
contribution as envisaged will be provided by the Government of India from 
i!s own budget. 

C. DEVELOPMENT OBJECTIVE 

The development objective of the Project is to upgrade and modernise 
the technology and Quality of pumpi'lg sets and prime movers manufactured by 
the small scale sector in the country and used for irrigation purposes with 
a view to achieving op:timum level of their efficiency and conserving scarce 
energy resources in exploiting ground water for irrigation in the 
agricultural sector and to accelerate industrial growth through improved 
efficiency and productivity. 

0. IMMEDIATE OBJECTIVES, OUTPUTS ANO ACTIVITIES 

I. Immediate objective une: 

Establishment of a Process-cum-Product Development Centre (PPDC) for 
servicing and upgrading the technological and industrial status of industry 
manufacturing agricultural pumps, motors and diesel engines used in 
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irrigation, at Coimbatore in Tamil Nadu having the following functions: 

a) To develop and/or improved new design and manufacturing 
technologies for the following pumps: 

I) FIRST ST AGE OF ACTIVITY; 

i) Conventional horizontal centrifugal pump using electric 
motor or diesel engine as a prime mover 

ii) Deep well vertical submersible pumps 

2) SECOND PERIOD OF ACTIVITY 

Elec· -o-monoblock pump for water pumping or industrial purpose. 

i) Centrifugal pumps 
ii) Regenerating pumps (rotary or centrifugal) 

iii) Reciprocating pumps 
iv) Jet Centrifugal pump combination 
v) Submersible pump (deep well and sewage) 

vi) Vertical turbine pump (top motor) 
vii) Non-clog sewage pump (dry well or wet well) 

3) FINAL STAGE OF ACTIVITY 

Special pumps like those used for chemical industry, food 
industry, sewage pump, etc. 

b) To develop and deliver to the industry improved package of 
technology which would include components, products, designs, 
inspection and quality control, quality assurance systems, 
standardised process operations and charts, and other systems 
engineering and technology. 

c) Provide facilities for testing raw materials and non-metallic 
materials and components/products to meet national and 
international specifications/standards. 

d) Provide facilities for proto-type manufacture of imprJved models 
of pumps, motors and diesel engines for testing, demonstration 
and development versus world leader products. 

e) Render consultancy services to improve design, use of standard 
materials, energy efficiency, manufacturing methods and to 
provide modern technology. 

f) Disseminate technological information, market survey results 
and trends and management inputs through seminars, workshops 
and technical information and documentation services. 

g) Impart training in design and manufacturing process. 

h) Conduct research and deveJopment programmes In relevant areas 
in close cooperation with other R&O Institutions and the industry. 
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Activities 

"Pre-Project Activities 
1.i:.1. AcQuisition of land for 

the building of the 
Centm •(see note) 

1.1.2. ACQulsltlon of temporary 
building and its 
modifications for 

housing the nucleus of 
PPDC. 

1.1.3. Appointment of Project 
Di rector & core staff 

Project Activities 

Party responsible 
for the activity 

State Govt. 
of Tamil Nadu 
(TN) 
State Govt. of 
Tamil Nadu, 
Small Industries 
Development 
Organisation( SIOO) 

SIOO 

1.1.4. Drawing up of building Director,PPDC in 
plans for PPDC consultation with 
*(see note) T .N.Govt. & SIDO 

1.1.5. Requisition of eQuipment, Director PPOC in 
both indigenous and to coneultation with 
be !mported (<' ~c. /\.iv'\'..LX. v) SIDO & UNIOO/UNDP 

~1.6. Appointment of Staff(~-:·•{ .i\ .1. ;.' ~IDO/UNDP 
Process ~tmolegy 1.1.7. Introduction & demonsb-;-a-'- 1-•S)PPDC/UNIOO 

.-

.·• 

! .. .- !.:~ /- tion of new designs & · · ·· 
technologies based on 

.... • . 

J .. , 
I 

R&D; provision of 
facilities for prototype 
manufacture of improved 
models of pumps,motors & 
diesel engines for 
testing;demonstration & 
development:modernisation 
of existing industry 
units;improvement of 
techno-economics of 
production of existing 
products;about 10-12 
designs of pumps, about 
6-8 designs of efficient 
electric motors, and 4-5 
designs of diesel engines 
will be developed; to 
render consultancy services 
to approx. 100 units per 
year on Improved design; 
use of improved material, 
better manufacturing methods. 

*Note: The land and buildings are already available and could be 
refurbished rapidly to install the designated Director and 
some staff. (see Annex VII-0) 

f. 
,. 

( ~ ' I ' ( ( 
. ,.! . ..J ' t . ~:\ .. ~ L ~ I 
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Activities 

1.1.8 Day to day Quality analysis 
of raw materials & products . 
received from the Industry 
to meet national and 
international specifica­
tions/standards; Quality 
certification;test 
facilities expected to be 
made available to 200 
manufacturing units per 
annum; consultancy 
services to be rendered to 
about 100 units per annum. 

1.1.9 Consultancy services 
rendered and industrial 
enquiries answered; techno­
logical information 
dissemination and 
publication of newsletters, 
market survey results, 
preparation of reports on 
current status of industry 
and future national, and 
international trends; 
organisation of Industry 
R&D collaborative get 
togethers; preparation of 
project/process design 
reports. 

1.1.10 Providing calibration for 
measuring instruments used 
by manufacturers as well as 
providing adequate tooling. 

I.I.II To train personnel from 
industry In design and 
manufacturing process -
training to be of 6 months' 
duration and to cover two 
batches per year of 20 
trainees each (40 trainees 
per annum); and to conduct 
seminars and workshops for 
industry personnel. 

Party responsible 
for the actavaty 

PPDC/UNIDO 

PPOC/UNIDO 

PPDC/UNIOO 

PPDC/UNIOO 

An illustrative work plan showing tentative activities during the first 
year of the Project Is attached as Annex I. A detailed work plan will be 
prepared by the National Project Director in consultation with the CTA ,on the 
latter's arrival and attached to th~ Project OQcument as an annexure. , 
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E. INPUTS 

I. Governtnent Inputs 

(i) Inputs by Government of Tamil Nadu Land 'ind Building 

Land - Cost of developed land measuring 7.5 acres 
Buildings 

- Administrative block with design & development 
office, class room, etc. 1,500 sq. metres 

• Rs.2,500/- per sq. mt • 
- Workshop building - 1,500 sq. metres 

(including test area) o Rs.2,000/- per sq. mt. 
- Car parking,scooter and cycle parking space 

(ii) Inputs by the Government of India 

a) Personnel - salaries and wages 
b) Expendable equipment,cars furniture etc. 
c) Non-expendable equipment 
d) Technical Library 
e) Miscellaneous 

Total of (i) Government of Tamil Nadu inputs and 
(ii) Govt.of India inputs(Rs.8,000,ooo+Rs.30,000,000) 

Total 

Total 

Rs. 750,000 

Rs.?$,750,000 

Rs.3,100,000 
Rs. 400,000 
Rs.8,000,000 

. 
Rs.6,920,000 
Rs.2,000,000 
Rs. 20,000 ,000 
Rs. 580,000 
Rs. 500,000 
Rs.30000,000 

Details of equipment and personnel are given in Annex V and 
Annex VI respectively. 

II. UNDP Inputs 

(i) Project personnel: 

International experts/consultants 

- Experts in product design and development n ~ 
- Consultants in production techniques 

(man uf actu ring) 

- Consultants in foundry /metallurgy I 
pattern making 

- Consultants in quality assurance and 
quality control techniques 

- Duty travel (for 60 expert/consultant m/ms) 

- Mission costs (for mid-term and terminal 
evaluation) · 

( 1) 

18 m/ms 
12 m/ms 
6 rn/ms 

8 m/ms 

8 m/ms 

8 m/ms 
60 m/ms 

s 12,000 

$ 20,000 
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Brief job reQuirements of the experts/cxmsultants' posts are given 
in Annexure VI 

(ii) Training 

Fellowships Total 

Product design and 9 
development(3x3 m/m) 

Production 15 
Technniques(5x3 m/m) 

Foundry /Metallurgy 6 
(2x3 m/m) 

Quality Control 9 
Techniques 

Study tours: 

Study tour by the 2 
Project Director 
and Jt.Oirector 
to observe working 
of similar centres 

(iii)Equipment 

- Expendable equipment 
- Non-expendable equipment 

Total 

.. 
1990 1991 

3 

6 

3 

3 

2 

$ 188,000 
$1,300,000 
$1,488,000 

1992 

3 

6 6 

3 

3 3 

Details of equipment Items with their functions and justification for 
use of UNDP funds for procuring this equipment are given In Annexures V and 
V-A respectively. 

(iv) Miscellaneous: 

- Operation and maintenance 
cost of equipment 

- Reporting costs 

- Sundries 

Total 

$ 15 ,000 

$ 3,500 

$ 11 ,500 

$ 30,000 
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F. RISY.S 

Description of Risk 

I. Factors which may at the outset cause 
major delays or prevent achievement 
of the Project's outputs and objectives. 

a) Delay in acquisition of lanr' 
and/or hiring of temporar~ 
accommodation for the PPDC. 

b) Appointment of Director 
and other core staff 

2. Factors which could over time cause major 
delays or prevent achievement of the 
Project's outputs and objectives. 

a) Design/plan and construction 
of the building for the PPDC. 

b) Delay in ordering and delivery 
of equipment 

Estimated likelihood 

None - Land and building 
are already tavailable. 
To start with, offices 

could be set up and 
redecorated within a 
few weeks. 

-
Low - After MLT visit on 
August 90 the 
availability of quali-
fied Engineers to staff 
PPDC is confirmed 

Low - No construction 
is required to start 
PPDC. Only to set up 
partitions for offices 

Low - Second hand 
equipment could be 
considered for some 
machine tools only. 

G. PRIOR OBLIGATIONS AND PREREQUISITES 

a) Prior obligations 

The prior obligations of the Government are as follows: 

I. Appointment of the Director and other core staff for the Project. 
2. Refurbishing and redecorating existing building for the PPOC pending 

construction of the permanent building of the Centre. 
3. Commitment for the construction of buildings for the PPOC. 

The Project document will be signer1 by UNOP, and UNOP assistance to 
the Project will be provided only upon the Government's written assurance 
that the prior obligations stipulated above have been met to UNOP's 
satisfaction. 
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b) Pre-reQuisites: 

The pre reQuisites of the Government are as follows: 

I) Appointment of staff and orovlsion of other services stipulated 
in the Project document (i.e. Part E -INPUTS- above) in a timely 
manner for the smooth implementation of the project activities. 

2) AcQuisition of land for the PPOC • 

The Project document will be signed by UNDP, and UNDP assistance to 
the Project will be provided subject to UNDP receiving satisfaction that 
the pre-reQuisites listed above have been fulfilled or are likely to be 
fulfilled. 

c) When anticipated fulfilment of one or mere of the prior obligations 
is deemed unsatisfactory or a prereQuisites fails to materialize, UNDP 
may, at its discretion, either suspend or terminate its assistance. 

H. PROJECT REVIEWS,REPORTING AND EVALUATION 

I.a) The Project will be subject to tripartite review (joint review by 
representatives of the Government, executing agency and UNDP), at least 
once every 12 months, the first such meeting to be held within the first 12 
months of the start of the full implementation. The national Project 
Director and/or senior project Officer of the United Nations executing 
agency shall prepare and submit to each tripartite meeting a Project 
Performance Evaluation Report (PPER). Additional PPERs may be requested, 
if 'lecessary, during the project. 

b) A project terminal report will be prepared by the Nationa! Project 
·Director for consideration at the terminal tripartite review meeting. It 
shall be prepared in draft sufficiently in advance to allow review and 
technical clearance by the executing agency at least four months prior to 
the terminal tripartite review. 

2. The project shall be subject to evaluation 24 months after the start of 
full implementation, if considered necessary, one month prior to the 
scheduled termination, and 24 months following termination. The 
organization, terms of reference and timing will be decided after 
consultation between the parties to the project document, plus any 
associated United Nations Agency. 
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I. LEGAL CONTEXT 

The following types of revisions may be made to this project document 
with the signature of the UNOP Resident Representative only, provided he or 
she is assured that the other signatories of the project document have no 
objections to the proposed changes: 

(a) Revisions in, or addition of, any of the annexes of the project 
document with the exception of the Standard Legal Text for non-SBAA 
countries which may not be altered and the agreement to which is a 
pre-condition for UNDP assistance. 

(b) Revisions which do not involve significant changes in the immediate 
objectives, outputs or activities of a project, but are caused by 
the rearrangement of inputs already agreed to or by cost increases 
due to inflation; and 

(c) Mandatory annual revisions which rephase the delivery of agreed 
project inputs or increased expert or other costs due to inflation 
or take into account agency expenditure flexibility. 

J. BUDGETS 

Budget sheets covering Government contribution in kind and UNOP 
contribution follow: 



. ~ 

Project Budget Coverin!l Government rontribudon in Kind 

( in Indian Rupees) 
Country: India I 

Pr~]ect Ho: IttD/88/050 
Projecc·citle: Process and Product Development Centre for Pumps 

Ho tors and Diesel Engin~s, _C:o!mbat~;-~_(Tami 1 tla~~ -~~~-------~ 

10 

11.0l 
11.02 
11.03·· 

11.04 
11.05 

19 

30 

31 
39 

40 

41 

roca1 -----~r991 • 1992 1993 1994 
m/ra Amount m/m Amount m/ra Amount m/ra Amoun c m/m . __ A_m_o-11_n_t 

PRO.JtCT PERSONNEL 

National Project Director 48 
Joint Director. ( 2) · 78 
Dy.Directors/Documentation 213 
'(5) Officer(!) 
Asstt. Directors (9) 
Other Supporting Staff 

378 

280 ,000 
345,000 
835,000 

1,120,000 

70,000 
40,000 

130,000 

160,000 

70,000 
95,000 

235,000 

320,000 

70 ,000 
105 ,000 
235 ,000 

320 ,000 

70 ,000 
105 ,000 
235 ,000 

320,000 

Tech: 38 2,290,000 100,000 730;ooo · · 730,000 730,000 
Others:48 2,0S0,000 100,000 650,000 650.000 6SQ,OOO 

Component total 

TRAIHlNG 

Haincenance of Trainees'salaries 
Component total 

EQUIPHEHT&PREHISES 

Expendable equipment 
and consumables 

6,920,000 600,000 2' 100 ,000 2,110,:lOO 2,110,000 

Salaries of all the trainees, already covered under ?ersonnel 
CompQnenc, ~il! b~ maintained 

-....-....o...;. __________________________________ __ 

2,000,000 500,000 1,000,000 300,000 200,000 

42 Hon-expendable equipment 20,000,000 4,000,000 . 8,000,000, 7,500,000 500,000 
4? Premises a,000,000 s,100,000 2,000,0.on 1c;, 000 ~ 00 ·• 00 ,, 

Jo. ooo, ooo ~ 9 , 600, ooo 11, ooo , ooo R soo. orio • 900 000 50 MISCELLANEOUS - . I I • I. 

Technical Library 580,000 140,000 240,000 100,000 100,000 
51 Miscellaneous 500,00fl 100,000 200,000 100,000 100,000 

S9 .Component total 1,080,0flO 240,000 .. 440 ,ooo 200,000 200,000 

99 CR.-\ND TOTAL 38,000,000 10 ,440 ,000 13,540,000 10,810,000 3, 210 ,ooo 
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Project Budget Covering UNDP Contribution 

Countey:- India 
( in US Dollars ) 

Project No: IND/88/052 
Project cicle~·.Process and Product Development Centre for 

Pumos 1 Motors and Diesel Engines Coimbatore (Tamil Nadu) 
Total 1991 1992 1993 1994 ;rm ·r mlii1 ~ m7m s m7m $ m7m l 

10 PROJECT PERSONNEL 

11 Intentational Experts 
11.01 Product De~ign and Development 14 147,000 6. 60,000 4 .. ~2 1 000 I l l:?,000 2 13,000 

Pumping secs -. CTA . · 
11.02 Product Design and Devp.Motors 11 117, 500 3 30,ciOO 3 31,000 3 33,000 2 2 J,ooo· 
11.03 Product Design and Devp. 11 117 I 500 3 30,000 3 31, 500 3 33,000 2 23,000 .. 

Diese 1 Engines 
11.04 Production ·Tachniques 8 87,000 4 42,000 2 :?l,000 2 2 3,000 
11.0S Foundry/Metallurgy 8 87 ,000 4 42,000 2 21,000 2 23 ,000 
11.06 Quality Control Techniques 8 .87,000 4 42,000 2 22,000 2 23,000 

11.99 Sub-total Experts/Consultants 60 643 ,000 12 120,000 22 231,000 14 154 ,000 12 138,000 
15 Duey travel 12,000 2,400 4,400 2,800 2,400 
16 Mission Costs(Evaluacion ~ission) 20;000 - - - 20,000 

---
19 Component total 60 675,000 1? 122,400 22 215,400 14 156,800 12 160,401) 

30 TRAINING 
ll Fe Llowships 
Jl.01 Product design and development 9 51, 150 J 16,500 J 17,250 J l 7 ,401) 

(3:d m/m) 
31.02 Production Techniques(S~l m/m) 15 84,900 & JJ,000 6 J4, son J I 7 I ~ 1)1) 

31.03 Foundry/Hecallurgy(2x3 m/m) 6 33, 750 3 16,500 3 17,250 
ll.04 Quality Control Techniques 9 .45 I 650 3 11,000 J 17 ,l50 J 17,400 

(lxl m/111) 
32 Study tour by the Project 2 15,000 2 15,000 

Director and Jt.Director to· 
observe working of similar 
centres 

39 · Component total 41 230, 450 2 15,000 15 77 ,000 15 86,250 9 5 2 I 2 ()() 
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· IND/88/052 
' i 

-- - -- -- ---

Total 1991 1992 1993 1994 
m7m $ m/rn $ - m7m ~ - m7m $ m7m $ 

40 EQIJIPHENT 

4l Expendable Equipment 188,000 50,000 60,000 40,000 38,00!l 
42 Hon-e~pendable equip~ent 1,300,000 500,000 500,onn 150,000 150,000 

49 Colllponent total 1,488,000 550,000 560,flOO 190,000 1~8,000 

50 MISCELL.UIEOUS 

51 Operation and maintenance 15,000 - - 10,000 5,000 
cost of equipment • 

52 Reporting cos ts 3,500 - - - 3,500 
53 Sundries ll, 500 1,500 4,000 3,000 3 ,000 

59 Component total 30,000 1,500· 4,000 13,000 ll, 500 

99 UHDP Total 2,423,450 551,500 564,000 203,000 199,500 



i\nnc:t i 
um/88/052 

PPDC for ?U111Ds. Motors 3nd Diesel Encines 

Coimbatore (Tamil Nadu) 

Pre-uroject activities 

1. Acquisition of land for the building of the Centre. 

2. Acquisition of temporary building and its modifications 
for housing the nucleus of PPDC. 

3. Appoint<Jient of Project Director 
and Core Staff. 

Project activities 

Phase I 

Visit by CTA{Product design and DeveloP.­
ment) - Puw?S 

Visit by Consultant(Product Design & 
Development - Motors) 

Visit by Consultant(Product Disign & 
Development • Diesel Engine) 

To carTJ out local analysis of the 
State of the Art of the industTY 

Identii'ic~tion of areas of collaOOration with the 
"manufacturers, eid.sting R&D institutions 

and universities. 

Study Tour vithin India and abroad 
of the Director and Joint Director for 
state of the art knov how ;md/or for 
transfP.r of technology 

Finalization of building plans 

Finalization of specifications and 
requisition for e<;·iipment to be 
procured indigenous ~ith UNDP funds 

ConstructiOfl of Building 

- Preoaration of a local cnn~ult~n~ 
study involving aspects of quality 
control, P,rice, exoorts. incentive 
on power tariff and other policy 
decisions at the national level. 

Startintt Date 

Month l 

Month 2 

Month: 2 

Month 2 

Month· 2 

Month .• 2 

Month. 2 

Month. 2 

Honch 5 

Month· 5 

Party responsible 
Duration for the activitv 

2 Months UNIDO/PPDC 

3 months " 

3 months .. 

3 Months PPDC/SIDO 

4 Month·s PPDC/SIDO. · 

2 Honths- PPDC/SIDC 
l month in India 
1 month in Abroad 

2 Months PPDC/State Covt~c 
Tamil Nadu 

2 Months PPDC/CTA 

12 Months PPDC/State of T ~I 

3 Months PPDC/SIDO 



Proiec: 3c:i~i:ies 

rrocurement & install3tion of 
indigenous equipment in temporary 
premises 

R2viev of the progress in the above 
areas. 

Organisation of a national technical 
seminar involving policy makers. 
manufacturer R&D institutions and end 
users to define the various 
aspects of the Project. 

Preparation of first Project 
Perforinance Evaluation Report (PPER) 

Tripartitie Review of the Project 

Receipt of equipment from UNDPJUNIDO 

-2-

?3r::: ":"esponsib le 
St~rtinc ~3tC Dur3tion for :he 3ctivitY 

Honth· 7 6 Months PPDC 

Month 8 

Month 9 

Month. 11 

Month 12 

Month· 12 

1 Honth PPDC 

1-2 days · PPDC/SIDO 

One veek NPD. 

One day 

.. 

UHDP/PPDC/SIDO/ 
UNI DO 

UNIDO/PPDC 

Note: The above is a preliminary Phase-I wor)t plan for the first 12 months of 
the Project activities. A detailed vork plan vill be prepared by 
the National Project Director in consultation vith Cl'A and other 
Consultants at the beginning of the Project, and vill become part 
of this·Project Document. 
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SCJIF:DULE OF REVUl.f5. r.r:!'ORTS AHO E'/1\f.l!,\TTnfl~ 

R1?vievs 

1. 

2. 

J. 

Reoorts 

1. 

2. 

Tripartite reviev 

Hid-term rPviev 

Terminal reviev 

Project perfonr.ance 
Evaluation. report (PPER) 

Project Terminal Report 
• 

Evaluations 

1.. First Evaluation 

2. Tenninal Evaluation 

J. Post Evaluation 

In the 12th, 24th and 36th months 

24 moncns tram commencement 
of the project 

One month before the scheduled 
termination of the Project~ 

In the 10th month and then 2 months 
before each ·il~view. 

Five months before the scheduled 
termination of the project. 

·z4 months after cnmmencement of the 
Project, if considered necessarv. 

One month before the scheduled 
termination of the Project to 
coincide with the Terminal Reviev. 

24 months after the termination of 
the months. 

Dedsion on type and timings of evaluation to be decided during project reviews. 
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Country: 

Date: 

Project No.: 

Proposed Title: 

ANNOTATED FORMAT 

PROJECT FORMULATION FRAMEWORK 

INDIA 

AUGUST 1990 

IND/88/052 

Process cum Product Development Centre for Pumps. 
Motors a;1d Diesel Engines at Coimbatore (Tamil Nadu) 

Estimated duration: Four Years 

Tentative UNDP 
+ cost sharing 
contribution: $2.423.450 

Estimated 
counterpart 

costs: Rs. 38.000.000 

Sources of funds (IPF.SMF/LDCs. cost sharing, others): IPF :,.__ ___ ,..;:.;.......;..___ 

A. Develoorpent problem(s) intended to be addressed by proposed project 

1. At sectoral or subsectoral level (the "macro" level): 
Problem 

Wastaqe of enerqy resources in exploitina qround water for irrioation purpo 

Causes 

Pumps presently used and manufactured in India are of poor efficiency 
and have a low level of reliability which both are attributed to poor 
hydraulic & mechanical design also to poor auality manufacture & as a final 
point lack of maintenance and experience by the users. 

Lack of designing facilities and knowledge of improved techniaues to 
design state of art hydraulics components. 

Lack of improved techniaues of modern machining. 

Evidence 

Excessive energy consumption programme of rectification of about 2500 
pump sets carried out by the Rural Ele:ctrification Commission CREC) in 1985 
in various parts of the country, showed an excess of energy consumption in 
the country ranging from 22.3% in the State of Tamil Nadu to 48. 7~ in 
Andhra Pradesh. The Institute of Cooperative Management(ICM), Ahmedabad 
which evaluated the results of the rectification programme estimates that 
energy worth about Rs.10.000 million Cl.000 crores) per annum can be saved 
if all the existing faulty pumping systems are properly rectified. Higher 
costs of agricultural production. 80% of the existing agricultural pumping 
sets are working at sub-optimal level of efficiency; oumos and prime movers 
manufactured in Coimbatore where the industry is concentrated & which 
accounts for 40% of the total production in the country. are still of solid 
age-oid design. of poor finish and consume large auantities of mett'll and 
o:cu~·~· lar9e soa0e. As a resul~. not onlv is the oroduct heavv and crude 
out it is a!so not so e'!'-'1c1eri<: and has low· fuel eff,1ciency. 
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2. At level sub1ect to solution by the proposed project itself (the 
··micro·· level): 

Problem 

Low efficiency of agricultural pumping sets used in lift irrigation 
manufactured by small scale industry in the country. 

Causes 

Inadeauate or none R&D infrastructure and poor technology. 
Lack of desi9nin9 facilities and knowled~e of improved technioues of 

management and manufacture of the pumping sets. 
Lack of insoection and ouaiity control facilities. 
Lack of r.11.Jwledge concerning new materials of construction for 

centrifugal Pumps, Motors and Diesel Engines. 
Lack of Quality components used for the manufacture of pumping sets. 
Lack of training facilities for the manufacture of energy efficient 

pump sets, motors and diesel engines. 

Evidence 

Poorly designed low Quality pumping sets and prime movers being 
produced. Wastage of raw materials in the production of the pumping sets. 
Higher costs of production of the pumping sets. Low efficiency and 
productivity causing an annual loss of energy to the tune of approximately 
Rs. 10,000 million (Rs. 1,000 crores). Higher costs of agricult•Jral 
produce due to costly inputs. Low experience is found among users to 
adeQuately maintain or repair their units so, overall efficiency is going 
further down. 

B . Concerned parties/target beneficiaries 

I. Who has identified the development problem and how has it come to the 
attention of UNDP? 

The problem has been identified by the Department of Industrial 
Development, in the Ministry of Industry through a team which was deputed 
to study the problem, and brought to UNDP's attention by the said Ministry 
through the Department of Economic Affairs, the coordinating agency for the 
UNDP programmes. 

In August 1990 technical visits and meetings with Manufacturers 
and Associations have been conducted by Mr. M.L. Tartavc.I. UNIDO Expert. 
Cities as Madras. Coimbatore. Pune were visited for confronting opinions on 
a proposed Process Product Development Centre CPPDC) at Coimbatore for 
pumps and their drivers. (See Annexes I & IA) for list of Industrialists 
and Organization which have been contacted. 

2. What particular group of grouos are intended to benefit from the 
solution of the develooment problem identified above at item A.2 (i.e., the 
target beneficiaries l? If aoorooriate. indicate the bn:akdown of the 
grouo(sl of gender. 

' 
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The target beneficiaries of this Project will be the small scale 
industrial units manufacturing pumping sets and prime movers, and their 
components. The ultimate beneficiaries will be the farmers who will 
benefit from the use of the improved pumping sets which are cheaper· to buy 
and run than those presently available. 

On the basis of interaction with .the concerned organization/bodies It . 
has been found -that- the appropriate-means to ;improve pumps units for 
irrigation and other agricultural needs are not available to date. . So, the . 
urgency of a PPDC to be built at Coimbatore Is very much felt .to lmpi-ove 
the end prod~ct of the srr.all pump manufacturers. ·~ r .. •' 

.•. : • . .-: -: •• •· ·::. ~ .. .-...J: ~ c~. = ~· :·~ .~. . . 

Also, the ·second target to be achieved by PPDC is ·to develop ·new 
pumping units designed" to be .compatible to International standards and . to -·-_.-­
be competitive being of the latest state of .the art by comparison .-::to "-~the --:::: .. 
ones manufactured by world leaders, so, -creating a new opening to -1ndlan 
Pumps Manufactu:-ers toward the export market. · , 

c. Pre-project and end of project stat1Js · 

I. The present or pre-project situation: 

Nearly one third of land surface in India is semi-arid where rainfall 
is seasonal and erratic. Therefore the development of water resources for 
irrigation has assumed great impor:tance. Surface water was the mainstay of 
irrigation till almost the middle of this century, but during the last 
three decades the importance of ground water has been realised and now it 
constitutes an important source of irrigation accounting for about 45% of 
irrigation potential created in the country. Ground water is exploited by 
lift irrigation employing mostly centrifugal pumps powered either by diesel 
engines or electric motors. During 1986-87,the actual power availability 
user consumption was estimated at 148 billion units. The agricultural secto 
consumed about 29.5 billion units or 20% of the power available for 

At the end of the Sixth National Development Plan, there were about 
9.2 million (92 lakhs) pumping sets operating in the agricultural s~or. 
About 4 million (40 lakhs) sets were expected to be added during the 
Seventh Plan Period. Thus a total of 13.2 million pumping sets are 
expected to be operating by the end of the Seventh Plan (March 1990). 
Recent field studies indicate that most of the Installed pumping .. sets. 
operate at low levels of efficiency and that considerable .saving m -energy 
is feasible. During 1985, the REC undertook _rectification of 2500 pumping 
sets In different states which included replacement of suctlonal ,,d,}llvery 
pipes and bends made of RPVC/HDP and replacement of foot valves with more 
efficient ones. Evaluation of the results of rectification programme by 
Independent agencies like the National Productivity Council (NPC) and ICM, 
Ahmedabad showed that the percentage of energy saved In lifting . a -given 
amount· of ·water. ;·varied from .22.3 In :Tamil Nadue to as high ..;as .;48.7 In ~l •• ,,:.~ 
Andhra Pradesh. The major _cause for energy drain in agricultural pumps In · 
the use of Improper. piping system & foot valve with high frlctlonal losses,·. · · 
use of sub-standard/inefficient motor/diesel engine and of course an lneff- < ~ .:-: 
lclent z pump.;:-~Therefore,-:;the~need to evolve a·:~highly ~'.efflclent··~pumplng :~"::;'. 
system ·1s felt riot ·merely ·by .. a ·deal re Of •technologlcal -up gradation ·per :·se - -·: ... ' ?=i-:· ·..:, 
also by ~he urgent '-'eed __ ;~o.conserve high ~nd .~t.~~~ .. ~nergy ... !.!~u~~;'.'";~···,-~- .. > 

. . :.. · ... 
. . , :. ~ .·. . . .. _,... . '. . . " ,•' . . . ..( .· ............ 9., . 

.. -"·~ ... ,..--·· ... 
' - -. -.··--·-· ... ---~ -··---... _,,,.,,..._ .. , _______ ... __ ,.. _______________________ _ 
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More than SOS of the total production of pumps and prime movers is 
produced in the small scale sector and roughly 40S of it comes from 
Coimbatore in Tamil Nadu which has earned a name for the skills the 
industry there has developoed in the making of electric motors and pumping 
sets. Coimbatore has been a centre of this industrial activity for auite 
some time and in due-course has not only developed an industrial base but 
has also developed a certain degree of specialisation in this area. ~s a 
result, some of the most inexpensive pumping sets produced in the country 
are from Coimbatore. However. the pumps and prime movers manufactured in 
Coimbatore are still of solid. age old design and consume large Quantities 
of metal and occupy larger space. Not only the product crude and heavy but 
it is also not so efficient. Developments and innovations have since taken 
place the world over in this field resulting in better designs, use of 
alternative and better materials and modern manufacturing processes. This 
has not only brought about a reduction in weight and size, and conseQuently 
the cost of the pump sets, but also improved efficiency and reliability of 
the product. 

Information of design of the pumping set and the prime mover achieve 
energy saving is by itself an important area offering immense potential. 
It has been estimated that by better design of agricultural pumping sets 
and pumping systems, a total saving of approx. Rs. 10,000 million 
(Rs. 1,000 crores) per annum can be effected (Rs. 7,000 million in 
electricity and Rs. 3,000 million in diesel fuel). These savings are worth 
much more than the actual money saved - the former unblocks scarce 
electricity to operate more industri.es and pump sets and the latter saves 
precious foreign exchange. It is therefore imperative that the 
manufactures of agricultural pumps and prime movers in the country, a 
majority of whom as earlier indicated are concentrated in Coimbatore, 
should receive guidance and help in.. the design and manufacture of improved 
energy efficient pumping systems. • ·· 

The Quality of agricultural pumping sets and prime movers because of 
the poor auality of components such as castings, also does not meet the 
international standards. Though the product is sturdy, its crude design, 
heavy weight, poor finish and low fuel efficiency are some of the factors 
inhibiting their exports. The small scale industry needs considerable 
developmental inputs to improve its production methods, ouality, finish, 
economics. etc. so as to match the acceptable levels in the world marke't. 
Once this is achieved, profitability of many units which are often on the 
verge of becoming sick, will greatly improve. 

Sickness amon~ the units manufacturing these oroducts i~ endemic 
because of creation of excess caoacity and intense comoetition amongst 
them. A proceros and oroduct develooment centre would helo the units 
redesi9n their oroducts. adoot better techniaues and materials and reduce 
costs of oroduction so that the total demand for the oroduction can 
increase for both the internal and the export markets. 
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:z... The situation exoected at the end of the orooosed project: 

At the end of the Project. it is expected that a full fledged orocess 
and oroduct development centre will have been established. which would help 
the industry manufacture improved pumping sets and prime movers. It is 
expected that aoorox. IO new designs of efficient pump sets and 4 to 5 
designs each of electric motors and diesel engines will be develooed during 
the life of the Project. After the field trials have been conducted and 
the products found to be of acceptable auality, these designs together with 
the manufacturing technology will be passed on to the units willing to take 
up their manufacture. This will be the first steo to bring out new 
generation pump units replacing actual reverse engineering & for which the 
industry will be re-educated to adoot scientific methods which would 
ultimately bring in awareness of the benefits of manufacturing Quality 
products and better product designs. The Centre will also assist the small 
scale industry by developing a delivery package of technology to include 
components, products, designs, inspection and auality control systems, 
standardised process coerations, charts and other system engineering and 
technology. The centre will be knowledgeable of the international 
development o'! pumps for different fields of applications & be able to test 
& confirm such new products & be able to design equivalent or better 
product to permit Indian Manufacturers to approach successfuly the export 
rr.arket. The Government will be expected to provide marketing support to 
the units manufacturing improved pump sets and prime movers through 
agencies like NABARD (National Bank for Agricultural and Rural Development) 
by arranging supplies to the end users. 

D. Special considerations: 

I. The Project mainly concerns the small scale sector manufacturers of 
pumping sets and prime movers who will benefit from the settin g up of the 
proposed Centre. The improved designs of pumping sets and prime movers may 
attract investment by private sector in the manufacture of the improved 
products. 

2. Identify any negative impact which the project may have on the 
environment or on particular groups, etc. 

The Project is not likely to have any negative impact on the 
environment or on any particular groups. 

E. Other donors. programmes active in the same subsec•or 

There is no ongoing or earlier Project relatin~ to the subject area of 
this Project. 

There is no duplication with any existing Laboratory Institute or 
Research Centre which are either of limited means on either of a very high 
level of fluid mechanics;none of them is oriented to agricultural industrial 
pumps units develooments or industrial pumps units. 
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F. Oevelooment ob iective and its relation to the countrv prooramme 

To upgrade and modernise the technology and auality of oumping sets 
and prime movers manufactured by the small scale sector in the country and 
used for irrigation ourooses with a view to achieving optimum level of 
their efficiency and conserving scarce energy resources in exploiting 
ground water for irrigation in the agricultural sector. 

Apart from the fact that the development of agriculture is the 
priority number one of the Government of India. the Seventh Five Year Plan 
soecifically states that as a large number of diesel & electrical pumosets 
used in irrigation are found to be operating at low efficiency. 
resulting in over-consumotion of fuel and electrical energy. efforts would 
be made to rectify the old instaliations and at the same time to guard new 
installations of inefficient pumpsets. 

The deveopment of modern manufacturing technology aimed at in this 
project is an important contribution towards achieving the larger national 
objective of modernising Indian engineering industries. The domestic and 
international competitiveness of Indian engineering goods will be enhanced 
through the application of this technology. which will enhance the Quality 
and productivity of manufactured goods. These are in line with the 
objectives of the Country Programme. 

G. Major elements 

Immediate objective one: 

Establishment of a Process-cum-Product 
Development Centre (PPDC) to assist the 
small scale industry manufacturing 
agricultural pumps, motors and diesel 
engines used in irrigation and their 
components to upgrade the auality of 
their products and to make them more cost 
efficient. 

Success Criteria 

When the PPDC has been 
actually established and 
rendering services to the 
industry as detailed herein 
& producing outputs as 

envisaged. 

a) To develop improved designs and manufacturing 
technology for the folowing pumps (details 
in the Project document): 

I) Conventional centrifugal pump 
using electric motor or diesel 
engine as prime mover: 

2} E lectro-monoblock pumps of 
different types. 

3) Special pumps as pumps for chemical industry, 
food industry, sewage pump, submersible pumps 
etc. (during second stage of the project) 
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b) To delop and deliver to the industry improved package 
of technology which would include components. products, 
designs, inspection and Quality control systems, standardised 
process operations and charts, and other systems engineering 
and technology. 

c) To provide facilities for testing raw materials 
and components/products to meet national and international 
specifications/standards. 

c!) To provide testing facilities fer pumping sets up to 100 kW 
(approx.) with modern instrumentation fer performance 
evaluations and analysis cf results for new national and 
international pumping units. 

d) To provide fac:!ities for protc-type manufacture cf imcrcved 
models of pumps, motors and diesel engines fer testing, 
demonstration and development. 

e) To render consultancy services to improve design, use of 
standard materials. energy efficiency, manufacturing methods 
a.'1d to provide modern technology. 

f) To disseminate technological information. market survey 
results and trends and management inputs through seminars, 
workshops and technical information and documentation services. 

g) To impart training in design and manufactur:ng precess. 

hl To conduct research and development programmes in relevant 
areas in close cooperation with other R&D institutions and 
the industry concerning the latest state of the art for 
pumps of different fields built on the international 
market. On Annex. 4 are suggestions which were drafted 
by the pump manufacturers' Deputy. I have considered 
this listing very realistic and totally in alignment with 
my views after visiting and argumenting with 
Manufacturers. Users and Bankers. It is of the most importance 
for this document to be attached to the Project Formulation 
Framework. 



Outputs 

I.I A report consisting 
of local analysis 
of the state-of-the­
art of the industry. 
information on 
identified areas of 
collaboration with 
manufacturers and 
existing R + D 
institutions, a 
study of related 
policy issues 
(Quality control 
certification, 
standardization, 
incentives, prices, 
exports) and a work 
programme for the 
PPOC. 
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Activities 

Pre-project Activities 

I.I.I. AcQuisition of 
land for the 
building of the 
Centre. 

1.1.2 Acquisition of 
temporary 

building and 
its modifica­

tions for 
housing the 
nucleus of PPDC. 

1.1.3 Appointment of 
Project Director 

and core staff 

Project Activities 

Party responsible 
for the activity 

SI DO/State 
Government of 
Tamil Nadu 

SI DO/State 
Government of 

Tamil Nadu 

SI O O 

1.1.4 Initial visits of UNIOO/PPDC 
CTA and two 
consu I tan ts( design 
and development of 
a) pumps, b) motors, 
c) diesel engines) 

1.1.5 Carrying out PPDC/SIDO 
analysis of 
State-of-the-art 

1.1.6 Identification of PPDC/SIDO 
areas of 
collaboration with 
manufacturers and 
R + D institutions 

1.1.7 Study tour within PPOC/SIDO 
India and abroad 
to preselected 
foreign countries 
by the Director & 
Joint Director 

1.1.8 Preparation of local 
consultancy &tudy on 
related pol icy 
issues 

PPOC/SIDO 



Ou outs 

1.2 PPOC for 
pumos,motors 
and diesel 
engines 
established 
and 
ooerational 
with the 
following 
departments/ 
divisions. 

-1 
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Activities 

1.1.9 Organization of 
seminars for 
oolicy makers, 
manufacturers. 
R + D institutions 
and end users to 
define the 
functions of the 
PPDC 

1.1.10 Preparation of a 
report on the above 
activities 

I.I.II Preparation of a 
detailed work plan 
for the project 
requirements, work 
procedures, space 
and equipment 
reaui rements of 
each of the 
organizational units 
of the PPOC 

1.2.I Drawing up of building 
plans for PPDC 

1.2.2 Reausitior. of eauipment 
both indigenous and to 

be imported 

1.2.3 Appointment of staff 

Partv responsible 
for the activity 

PPDC/SIDO 

PPDC/SIDO 

PPDC/SIDO 

Director, PPDC 
in consultation 
with T.N. 
Government and 
SIDO. 

Di rector, PPDC 
in consultation 
with SIOO and 
UNOP. 

5100/PPOC 

1.2.4 Training of staff abroad 
by international experts 

UNIOO/PPDC 



Outputs 

Qual itv Control 
& Qualitv 
Assurance 
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Activities 

1.2.5 Development. introduction 
and demonstration of new 
designs and technologies 
based on R + D provision of 
facilities for prototype 
manufacture of improved 
models of pumps, motors 
and diesel engines and 
their components for 
testing, demonstration 
and development; 
modernization of existing 
industry units; 
improvement of techno­
economics of production 
of existing proeucts; 
about 10-12 designs of 
pumps, about 6-8 designs 
of efficient electric 
motors. and 4-5 designs 
of diesel engines will be 
developoed; to render 
consultancy services to 
approx. 100 units per year 
on improved design, use of 
improved material. and 
better manufacturing 
methods. 

1.2.6 Day to day quality 
analysis of raw materials 
and products 1eceived 

from the industry to meet 
national and international 
specifications/ standards; 
quality certification. 
test facilities expected 
to be made available to 
200 manufacturing units 
per annum; consultancy 
services to be rendered 
to about 100 units per 
annum. 

Party responsible 
for the activity 

PPDC/UNIOO 

PPDC/UNIDO 



Out outs 

Information and 
Documentation 

Training 

-11-

Activities 

1.2. 7 Consultancy services 
rendered and industrial 
enouiries answered; 
technological information 
dissemination and 
publication of 
newsletters, market 
survey results. 
oreoaration of reports on 
current status of industry 
and future national, and 
international trends; 
organization of industry 
R&D collaborative get 
togethers; preparation of 
Project/Process design 
reports. 

1.2.8 To train personnel from 
industry in manufacturing 
process - training to be 
of 6 months' duration and 
to cover two batches oer 
year of 20 trainees each 
(40 trainees per annum); 
and to conduct seminars 
and workshops for 
industry personnel. 

Party resoonsible 
for the activity 

PPDC/UNIDO 

PPDC/UNIDO 
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H. Pro_iect strategv 

I. The direct recio1ents of the benefits of this project would be staff 
of the centre but this centre will only be an instrument of delivery to the 
target beneficiaries who will be the small scale sector manufacturers of 
oumos. motors and diesel engines. and ultimately the farmers reaping fruits 
from the imoroved Quality of these products. 

2. How the benefits are orooosed to be delivered by the PPDC: 

The PPDC will reach the target beneficiaries by: 

a) Quality assessment of raw materials used in the manufacture of 
pumps. motors and diesel engines. and assessment and 
certification provided for the finished oroducts. 

b) Providing consultation to the industry for improvement of 
existing production technologies and techno-economics of the 
industry. 

c) Information dissemination system to bring to the notice of 
industrialists the new developments in this field at national 
and international levels. 

d) Demonstration of new production processes and technologies for 
smooth technology transfer and continuous incorporation of new 
developments into the fabric of the industry. 

e) Pro_iect reoorts/orooosals preoared which will help new 
entreoreneurs to establish new industries. 

Describe the imolementation arran9ements orooosed for the proiect 

The project will be located at Coimbatore where adeauate space will be 
made available for the oro.iect by the State Government of Tamil Nadu. Its 
implementation will be started with a programme consisting of local 
analysis of state-of-the-art study of possibilities to collaborate with 
manufacturers and existing R and D Institutions, study of some related 
oolicy issues. organization of seminars for policy-makers. manufacturers, 
R and D Institutions and end-users. and sper,ialized study tours and of 
defining the work oro9ramme of the project and the PPDC. While th'! 
imported machinery and eQuipment. services of international 
experts/consultants and training fellowships will be made available by 
UNDP/Executing Agency. the counterpart staff, services, indigenous 
eauipment and running exoenditure for the smooth functioning of the project 
will be met by the Government of India. 

The Small Industries Oevelooment Organ!sation (5100) in the Ministry 
of Industry will be the nodal agency for the implementation of the P roject 
from its very inception. The SIDO will select from its own staff, a 
Project Director and reauisite staff in other disciolines for the 
successful imolementati~in of the Pro_iect. To oversee the working of the 
Prq_iect there will be a Proiect Advisorv Committee comorising 
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reoresentatives of the Government. industry/industry associations, UNDP and 
UNIDO which will meet regularly to review the progress of the Project and 
critically examine the perspective olans of the Project, and provide 
guidance for its sUGcessful imolementation. The Project will be 
imolemented through training of national staff abroad in related 
institutions and locally by international experts. The Project Advisory 
Committee which will include representatives of the industry will ensure 
that industry is informed about the activities of the Centre and can make 
use of its services. Other institutions carrying out R and D work in 
related areas will be invited to co-operate with the PPOC. 

Alternative oroiect strateQies and/or implementation arrangements 

No other strategy /implementation arrangement was considered advisable 
for the present project other than to request UNDP/Executing Agency 
assistance for the setting up of this Centre. The reQuired expertise in 
designing and developing efficient pumps is not readily available in the 
country. Other countries like Japan, Italy, France, Sweden, Denmark and 
West Germany have developed superior technology and designs for manufacture 
of fresh water pump sets. It is believed that it could be desirable later 
to organise Transfer of Technology from such countries through the efforts 
of UNDP/UNIOO by which not only technical knowhow is expected to be 
supplied but also deputation of experts to the Project to train the 
counterpart staff and help in designing and improving the manufacturing 
technology of these pump sets. It is also expected that counterpart staff 
and others selected would be provided training in advanced countries so 
that they have an exposure to the state-of-the-art technology in this field 
as prevailing in those countries. 

I. Host country's commitment 

I. The Small Industries Development Organisation (SIDO) in the Ministry 
of Industry, Government of India will be the implementing agency for the 
Project. While the land and buildings for the Project will be provided by 
the State Government of Tamil Nadu. the other counterpart inputs including 
staff, indigenous eQuipment. services and running expenditure for the 
Project will be the responsibility of SIDO on behalf of the Government. 
The Government will meet its counterpart obligations as envisaged in the 
Project document. 

2. There exists a well established arrangement under which counterpart 
staff trained under the Project will remain in their posts for a fixed 
period of three years after their training. 
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J. ~ 

Description of Risk 

I. Factors which may at the outset 
cause major delays or prevent 
achievement of the Project's 
outputs and objectives. 

a) Delay in acQuisition of land 
and/or hiring of temporary 
accommodation for the PPDC. 

b) Appointment of Director and 
other core staff 

2. Factors which could over time 
cause major delays or prevent 
achievement of the Project's 
outputs and objectives. 

a) Design/plan and construction 
of the building for the 
Centre. 

b} Delay in ordering and 
delivery of eQuipment 

c) Delay in assigning 
international personnel 
to the project and training 
fellows as envisaged. 

Estimated likelihood 

None (land is already 
available with existing 
building) see Annex 3. 

Low - (this is confirmed 
after M.L.T. August 
visits to Coimbatore, 
Madras & Pune 

Low C same as above} 

Low (same as above) 

Low 



I. Skeleton Bud9et 

Personnel 

Sub-contracts 

Trainin~ 

EQuipment 

-1 
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K. INPUTS 

National inouts 
(in Indian Ruoees) 
USSI = Rs. 16.37) 

6.920.00G 

22.000.000 

External inouts 
(in US Dollars) 

675.000 

230.450 

1.488.000 

Premises includin9 testing 8.000.000 

Library 

Miscellaneous 

Totals 

5ao.ooo 

500,000 

38.000.000 

30.000 

2,423.450 

2. Comment on any prooosej inouts which may raise oolicy issues on which 
headauarters guidance is sought (e.g. high eauioment component. payment of 
local and recurrent costs. incentive payments). 

None 

Person(s) primarily responsible 
for this formulation framework _________ _ 

Signature 

Name 

Title : 



Project Budqt!t Cov!,!i(lg UNDP C9(l~~1bu.cicm 

Countey!' India 
( in US Dollars ) 

Project No: IND/88/052 
Project title~· Proceos and Product Development Centre for 

·Pumos 1 Ho tors and Diesel En sines Coimbatore (Tamil Nadu) 

Total 1991 1992 1993 19~4 
mTnl s ii17iil--S- m7m s n:.1m $ mim--·-·$-

10 PROJECT PERSONHEL 

l1 International Experts 
11.0l Product De~i3Q and Development 14 147,00() 6 60,000 4 .. ~2,000 i 2 22 ,ooo 2 23,000 

Pumping sets - CTA 
11.02 Product Dasign and Devp.Hotors 11 117 I 50() J 30,000 3 31,000 3 33,000 2 2 3,000 
1 l.03 Product Design and Devp. 11 117,500 3 30 I 000 3 31, 500 3 33,000 2 2 31 000 .. 

Diesel Engines 
11.04 Production ·tachniques 8 87,000 4 42,000 2 22,000 2 23,000 
11.0S Foundry/Metallurgy 8 87,000 4 42,000 2 2:?,000 2 2 J ,000 
11.06 Quality Control Techniques 8 .a1,ooo 4 42,000 2 22 ,000 2 23,000 

11.99 Sub-total Experts/Consultants 60 643 ,000 12 120,000 22 231,000 14 154,000 12 138,000 
15 Duty travel 12,000 ~.400 4,400 2,800 2 I 41)0 
16 Mission Costs(Evaluation ~ission) 20;000 - - - 20,000 

19 Component total 60 675,000 ~~ 122,400 22 235,400 14 156,800 12 160 I 41)1) 

30 TRAINIUG 
ll Fellowahipe 
ll.Ol Product design and development 9 5 l, 150 3 16,500 3 17,250 J I 7 I 401) 

( l:d m/m) 
ll .02 Production Techniques(S~J m/m) lS 84,900 6 Jl,000 6 JI.. 500 l 1 7 1 ~ '"' 
Jl.Ol Foundl")'/Hetallurgy(2x3 m/m) 6 JJ,750 J 16,500 J 17, HO 
ll.04 Qcality Control Techniques 9 .45, 650 l . 11,000 3 l 7, 2 so ) 17,400 

{3x3 m/m) 
)2 Study tour by the Project 2 15,000 l 15,000 

Director and Jt,Director to· 
observe working of similar 
centres 

39 · Component total 4l 230, 450 2 15 ,000 15 77,000 15 86 ,250 9 sz '200 
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UID/88/1)52 

Total 1991 1992 
--. 

1993 1994 
m/m $ m/rn $- m/m !; m/m $ - m/m--l-

40 EQIJIPHENT 

41 Expendable Equip111ent ]f8,000 50,000 60,000 40,000 )8 I ()(}I) 

42 Non-expendable equipment 1,300,000 500, ()()() 500,onn 150,000 l 50 , ()()() 

49 Component total 1,488,000 550,0llO 560,000 190,000 188,000 

50 HISCELL.\NEOUS 

51 Operation and maintenance 15,000 - - 10,000 5 ,01)0 
-cost of equipment • 

52 Repordng costs 3,500 - - - 3,500 
53 SWldries 11,500 1,500 4,000 3 101)0 3 ,000 

59 Component total 30 I 000 1, 500· 4,000 13,000 l l , 500 

99 UNDP Total 2,423,450 551. 500 564,000 203,000 199,S(l() 
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LIST OF Efll'IPMHNT 1'0 UE Jl110VT DEU DY UNDP 
NON-EXPEND}~ni.i~ EQUIPMENT 

~NF.X V 

---------------------------------------------------------------------------------
I • ~ §URFACE (1ACl1 l N l NG §5. ll:!§f:f-C I 1 ON filiQf: 

GI ty Mn11u fL'C ture1• npp t•n IC• 

r::ntt1nntn 
us • 

na1nl\ r I·:. 

9.No. 1..aame of eq1..li p mo." t 

-----------~---------------------------------------------------------------------
• 

l. CAl>/CAM 3l> Sur·fm:o M 111 ing 
Mac II 1 ne Set 

l 1!11) ,, 1;11;t 

2. XVZ 8c Angla ·meu.\al1t•lng 
nqu i pma11 t e fJff t 

~JI) I) l;I (;\ 

, 

3. l>le Slnldng tuo J.a Set 
3 1)1)1) 

• 

". Jlg borln!iJ mac:ltina Set 
61\'l l)l)i:) 

~. Copy milling mc1.c:hi11a Sm t '"' 1;11'"' 

6. Cnmpresaut• g< F'11m1111l\ th-; flip l 11'>1 Sot 
5 1;,1;u;1 

'1 Spat•k Erosion machine 9G! I; 55 000 
, . _____ .... _ 

000 
·rat al 

313 
-----------------------·----·-·-·-··-·····-·-·---··------------·------------------------------
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------------------------------------------------------------------------------··--
11. tlOTOR WINDING §!J.QE. 

s.1·~0. I·~""'" of equipmu11t 
C;ity Mn11u r ,.c: t uret• "fJIJ I' 0 IC , 

l~• t: l mt' tff 

nenuu-1-:• 

ua • 
---------~-----------------------------------------------------------------------

t. ""''to "'lndlng mt\c:hinn 

~. ln1pre9n'-'ti<>fl Equipmo11t 

3. llt\k ing Ovon 

'I • I 1ec:h an i c: l\ 1 Ac: c: Po l «'! r 1'.\ I; h·m 
£1t1·ailgth t1111tar ((-1 •· h~ut1.+> 

s~t: 

Set 

s~~ 

Bat 

3. lHt•e 9o11.uge ~. ro1.111cln11>nn tont;nr, 
I1111ulatlo11 thit:l•:111.rnu tcirnl;1.~1·, 
Mlr.:ro Ohin mater rntgit~U, 
Other toulu 8c f.\CC:t!!'.Hi1~11·h>n Elet 

30 ~oa 

20 000 

~ 000 

~ eoe 

~ •!u;1~1 

-------
65 ~)~)l:"t 

Total ---------------------------------------------------------------------------------
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11 I. 

·---·-·---------------·-·--·- -· ··--·-···-·-"··--·---···· ..... -·------·----..&------------- -· --------- ·- .. ··- .. -
GI t)' MMnll f l\C hwer "PJll'C111. U~1nl\l'I·:" 

F." t l "'"' t• S.Uo. t·~a"'" cir aqulpnmnt:. 
us ' 

------------~7--------------------------------~----------------------------------
l. Compu tnr 1 aed hm t t n~J f m·~ l 1 t. ty 

to test IC F.nglm!s uf 1~1H1•1H:ls 
uptu 301:."u) rpm n11d r;l\pnc:ll;iuu 
'from l to 11 I::'"· lnc::1'.1di111~ 
C\CCCfUllCJt"iU9 

Sot n•:• '''~'' 
'!')I' 1)(11) 

Total ··--------------------------------------------------------------------------------
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------------------------------------------------~--------------------------------
l 'J. EY11f. JEST lN§_ EAC ILi I IE§ 

Namn of . the uqu i1>nm11 t 1;11:y l11mll r "'c turar 
rtppt•crn. Rttni..-1'1-:n 
E11tl1114' te 

uo •· 
S. l·Jo. 

----------------------------------------------- ·----------------------·---~-------
1. Computerlnad pe1•for111lmt-:r~ 

tn9tln9 ff!lai\lty ·fur p1.1m1n1 
U f 1 ';) t t> lf.U;J I:: I" 

2. NF'SH 1"estlng Ft'cillt)' Nll;l1 

heating t-. cooling "'""-""flft;· 
mP.ntu 

3. Nolne Lavel 111e~n1.11•tng 
lnc.1tr1.1111e11t9, F'•d lni:\cl~ 1.iRt\ld11g 
·fiU:ility; F'l'P.l~l!1'\Ull lll~IHJllll}l;f.:WlJ 
~mt flcu·111mtm·n cir dt·r·re1·1ml: 
1·anga11, Jet teuttng '·fac:i 1 l I:)' 

8(l I.; 

Elnt 

St.11.i 

a 1' 1:11:11;, 

51!1 (I (' 1;1 

31:1 1:11;i1:1 --------
l hi' l\11!1~' 

Tc1te. l ---------------------------------------·------------------------------------------
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v. gLEC!RlCAL t1QTOR/f'Ul1E' essf.MBLY §s. !S.§!. W:!Qf. 

-------------------------------------------------------------------------------·--
Name cf the equipnmnt GI l:)' 11nnufnc tUl'tW "pp1•011. Rftm•t•I·:• 

f.• t t nil' te 
u~ • s.un. 

-------------------------·-----·-·-····------·--------------------·------------------···· --
l. Comp1..";er hutd ttrn t bed (lewd 

test) (l kW tu 25 kW CD.paclty) B~t 

2. Cnmpu t:er l sed tent b~d ( spm1d 
lat'C1Ut!) (l lo:W to 2~) l::N c:n.pc"r.:it)•) But 

3. D)•fHUnlc: anlmlC:irl',l tn-'\c:hlne 
Computerlee'd vil>t•Dtl<m sl.g1rnhwu 
"'"''1 yner U(\t t 

'\. llytll'au) h: p1·<~nn/pul J.e)•n, 
O~<'rln9 "us1J1mhl)' 10 l:n, 'f~1;lw1mntm1·, 
,,.t;o1nmtch, templ!l'~l;Ut'I!? ·sennurs ate:: not 

!J. Mumory One: 111 u'11.:ope, EI .,11: I; 1• .l fl cat i c111 

~' ol:het• facilt.tlmi,llot: npr.il; 
I n!lpm; t l (.lll r.q1.1l111111m I; ( 11li;il1 1:1.1r1·i,,n I: 
y,uu1·ce + hu.t\t 11m1si11g (H\pr.•nJ) Uc~t: 

(,. fumc:hr.>lc 1;:lv1.111tHJI' + 111.'li111:;1 luvnl 
111ea. nu 1•umm 1 I; r. 

7. L~l:ha, drilling, 1·1flldln9 nl;1:. 

Hf.Pt 

!Jr-t I: 

5';'l r;11~1:1 

3~1 01)(1 

l 1) (11'1' 

s 1:1 1~(11) 

21:1 •'.!(''' 

0 (1(11~1 

!\ (11)1) 

----·· ······--
13(1 ('(H) 

Total --•-•• -------------···---•·•-•-•• --·--~,.··-------•••"'-r•------·-••------·-•·--·--- ••--- •• -- ------•• --•• -· 
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VI • ROJODYNAt1 l C. MACH I NE. l)ES l Gt:l REEARJ11EN1 

---------------------------------------------------------------------------------Git)' MilrH.I f ac tl111n1• 
f'lpp1•011. R1rn1..-d:7' 

E • t l nil\ t e 
llF.; • s. Uo. I·~"""' of equtpmcm t 

---------------------------------------------------------------------------------
l. C:AUI> file: ll I ti en •• 3 to li fii t PI; t. cm 

, .. 1th LAN tiafhu.o·e - ntandard<FF.:M 
ate> ~ cu~tom m~d~ 

2. Data. Ctmtret/ l.ibrnr)' 1·11 t.., J.ib7' 
nataiorl~ a.cc:fUIB trwnd11l'l (•H:iU.tlen 

But 

Beet 

75 (11)1;1 

1 ~l!t 1:11~1;1 

-----··--
22~ 1~u:1~1 

Tc>tl.'1 ------------------------------~-----------~---------------·----------------------
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Vtl. MATERIAL. §i ~gMEONENT 1™, bBf! 

-·-·------------------·----·-------·---·-·--·-----·-·-·---··----------------------------------
c;p;y Mllllll ('l'C h.11·•1· App ,.cu. n"m" l'l·: • 

9.Uo. Ui\n1e of equlpm~mt Ent t n1n t et 
IJR t 

---------------------------------------------~-----------------------------------
t. St.;re?nn t'nalynlu nnd tentln~1 . 

f~cillty fur nt.9.tlonr:H')' ~-I l'CJl;.'9.tl11g 

fflomentu St~t 

2. Doi\r l ng teat l n9 f .\\C: l lt t lfrn., ~.:llJJ•:\ l 
tP.n t: l ng ·r l\C: t l l t t cm, Tms t f nr,J • 
'"ll.li pmen t ·for ma tew i"' J s !\I) ,;d" n t 
Qrun!.'ltlll, ,.,nnr, co1•1•unnion g.1 
c:uvf t"ticm Ont 

l ')1;1 (ll!H!t 

11:11:> 1-)1)1) 

-·-------
~1:11~ m)I) 

TCJtll l ---·------------------·---···~·--·-.. ··-········-······-·---·---·-··-·---·-----·------··---------------------·-· 
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'./11 l. TRAINING Qf. EERSONNEl.. 12Sf.'f\FUMENT 

-----------------------------------------~--------------~------·-------·-----------
Iii t)' ML\m.1 f "c turar t'\pp1•011. Rnn11ll'l·:11 

9.Uo. N.:lml1 of equipment E"ttm11h1 
us • 

---------------------------------------------------------------------------------
1. AL\ftitortum ·ft.\r·Htl) rf1'1·nont1, ;vc·, 

Vidr.o f•roJectnr, Ul='H, SP, F'•.1l:il ir. 
1.utdreRt1 9)'9tem etr:, Cl~an t'('Htm 

'fl1r 4,;1 µersam1 Ni tll a 11 «~hc.w!! 
tet\chin9 cddn. ~ - Snt 

~. Dlf·rere11t typa o·r rmc:(mt: c:k!!:iilt~rHJd 
1n.1mpn c1f vi\rlulnJ ci11H,c:.ttt~H ·rur 
R tud )' ~ iU1!Uflllh 1 )' pt'.!\(:: I.: l C !'.l t ll I f 'fl!H'ffll I: 
typR 0 f rm: en t dell i 911nd "r; !d 11~1 l Ci! gl 
3 pha!la mnl:cll'R of c:<l'p•~c 1 (: t rm l.IJ> l:r.1 
11 lo., for stud)' and i\lH3fJmhl}' pr~ctic:n Sttt 

01) Q(;ll) 

51!' ~(;II) 

--·-----·-
l 1\''.I 1;1r,u;t 

Tutnl ---------------------------------------------------------------------------------
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' ---------------------------------------------------------------------------------
IX (;LECIR I CA\... MOTOR ~HAMP 1 NC39 fil!9f. 

&lty l1nnt.1 f-c tur•r Approic. Rttm""'~• 
s. Na. Nanut a·f equ lpman t Entim"t" 

us • 

-----------------------------------------------~---------------------------------
1 • r;nooucT 1 m~ 

Sheet cutting m<l'chinP. 
f.llanldng f'rena 
Notching nt<f.chlna 
l>eburrlng F'rcca11'!i t.ru~ 
Anne,,.llng 
01'. l dis l 11~ /Varnish l ng 

:?.. lNSF'ECT ION 

Profile Projector 
Coat ln9 Jldc:~:nenn (:1,~u~e 
Electroinagnatic TaDtcw 

Er>• t l "'"' F••ame 
Jt\ta1•lamlnor f<(!11lutanc:f• To11l;m• 
Stack Fae t•:>r Taa tar 

Bat 
75 ~u~1i1 

Sat ~ll\ '~'''' --------
l 25 i:"tll\ll\ 

1'utal ------------------------------·---------------------------------------------------
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:<. filJRFACE. TECHNOLOGY, DlYlSlOti 

---------------------------------------------------------------------------------Ar'P rem. 
EM t t nil!' te 

us f 

RRn1•r•i:• 

9. Uo. NL'mff of aqu l pnutn t 
~ty Mm\\..\ f •C tur•r 

----------------------------------------------r----------------------------------
l. 9urf"ce Rou9hnm19 mluu1twomen t 

i\lld analyala 

2. Surf~c:e 9rlntli11g, 11011f.ll.11r;,i, 
b\.wnlshing

1 
lapping 1n;11.1::tdnen 

3. Chc?mlt:nl 1>1•ocfftndn~l or nurff\t:l~ll 
< Q l f!t: t rop lat i n9 €~qu I pmP.!11 I; at c: > 

touidlnlng facilities> 

I\. Plasn1a1. Coating' equlprnnnl.: ., 1 2 ':' ':n:n:1 
~nt --------

5. t1odurn Paint lno· p.roccHnurn 1 2 1:1 1!11!11\1 

lutal ---------------------------------------------------------------------------------
30 SUF.:FACE MACIH tH Nl3 ~~ I N~-lt~·r.::c rr (JI-~ SHllP 

11UTOI~ \"1 ND l NB Stll1P 

313. 000 
'65 ~U)~I 

1. 
Il. 

II t. 
l v. 
v. 

VI. 
vu. 

Vll 1 • 1x. 
x. 

11 ~ I EH UAL crn·mUS 1 m ~ Etm l NE L.A [l 
F~flW TEST1N8 FACILITIE9 
EU!.CTRICAL MtJTUH/PUMP t)SSFJ·IF.ll.Y ~( TEBT Blll'W' 
1unoDVl·lAH 1 c; MACH J t·n:. UEB 1 HI·~ 1)1~.PARll'IE.IH 
111\TEIHAL. '.~ CUMf-'t.ll·ml·H H;:8T U\B 
TnA UH Ul~ Of:' f'f:HSlll·~l·ll~l.. UF.P"Hl ME.NT 
El.F.C TR 1 CAL MOHJl1 ST Al·IP I 1 .. 1139 !:111CW 
sunFACE lECHl·!Ql_OGY I.> l 'J 1 H l uu 

TUT AL 

51;1 &;11;1 •!' 
1 b t;1 1;u;u;t 

13~ 1;t1~c.:1 
225 1)1!11!1 

• 2•)1-) 1)i:)1~1 

t 1:11o) (;I (;I (I 

123 1:"'"' 
120 C!1'!"' -- ... ----·--·· 

l ,488, 000 . ................ .,.. 
•inclusive of appro~. 10% towards the cost of 

insurance and freight. 
tnTE :The list of eauip~·1ent is subject to revision or modification H 
· considered n~cessary. 




