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 PACER/. 87y April 17, 1990

Dr. David J. Jhirad
Senior Energy Advisor o
¢ United States Agency for International
Developnent
merican Embassy
2w Delhi 110 021

Dear Dr. Jhirad :

Eighth Meeting of the
Peer Review Committee for PACER

The Eighth Meeting of Peer Review Committee (PRC)
will be held on Monday, April 23, 1990 at 10 a.m. at the
Department of Non-Conventional Energy Sources (DNES), CGO
Complex, Block No. 14, Lodi Road, New Delhi 110 003 to
consider the agenda enclosed.

We request you to attend the meeting as an observer
and join us for lunch thereafter. Kindly confirm your
convenience.

With regards,

You sincerely,

. Vaid
. Manager
‘PACER SECRETARIAT



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

ERQGRAM FOR ACCELERATION QF COMMERCIAL ENERGY RESEARCH

RIGHTH MEETING OF PEER REVIEW COMMITTEE (PRC)
ON APRIL 23. 1990 AT 10.00 A.M, IN
CONFERENCE ROOM, DNES. NEW DELHI

AGENDRA

1. To confirm the minutes of the seventh Meeting of Peer Review
Committee (PRC) held on February 12, 1990,

2. To consider Consortium Proposals for finanical assistance,

3. To note progress on formulation of proposal for
gsolicitation. B

4. To note the status of proposals under formulation and take a
view on these proposals.

5. Any other item(s) with the permission of the chair.



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

BROGRAM FOR AQQELEEAIIQ&{QE COMMERCIAL ENERGY RESEARCH
: {EACER)

8th PRC Meeting
April 23, 1990
Contidential Agenda Item 1

Minutes of the Seventh Meeting of PRC
held on February 13, 1990

(Copy enclosed)



RROGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH

" Minutes of the Seventh Meeting of
Resr Review Committeo (PRC) held on
E!hl!!l! 13, 2990 at DNES, New Delhi.

fhe Seventh yeeting of PRC was held at 10.00 am. on
Febfﬁ&ry 13, 1990 4in the conference room of Department of Non
Conventional Bher&y SOurceQ ({DNES) , New Delhi ‘under the

chairmanship of Dr. J. Gururaja, Adviser, DNES.

The following members attended the meeting :

1) Dx. J. Gururaja - Chairman
Adviser, DNES ;

2) ‘8hri s. s. Betrabet - Member

3) Shrl V. Bakthavatsalam - Member
Managing Director, IREDA

4) Shri V. Raghuraman - Member
Director (FE) NPC

5) Shri L.R. Suri - Member

Secretary General NCPU

. Leave of absence was granted to Shri N.J:bahave:;,_ngputy
Managing Director, ICICI and S8.P. Sukhatme, Department of

Mechanical Engineerinq, IIT, Bombay.:

| In addition' Dr.P. “H. Vaidya, Secretary PRC, sh¥iB.A.
‘Bhatt, Shri 8.S. Tamhane, Shri V.M. Decdhar (PACER Secretariat,
ngé:)?v:'ﬁ;,,k,w. Beckman, Director, fo:{ce of Technology
'pevg;opqgn;,g Enterprise (USAID), Shri J.R, Meena, P.S.0. and
hsp#}ﬂ;?:n...Gppga Under Secretéry}(DﬁES)_gttpgdequhe meat;pg as

‘invitees/observers.



Dr. J. Gururaja welcomed the members and invitees.to the Seventh
Meeting of PRC. He emphasized at the outset the significance of
detailed d{scuég@on on eaéh;pfoposal/issue; ' This would enable
the PACER Secretariat to gain from the vast experience of the
members who represent various disciplines of energy sector. He
obgerved that if the PRC meeting venue at DNES, Delhi was
1nconveniont; probably it qould be shifted to a more convenient
place, bsay ICICI, Bombay. . He qlso wondered whether the PRC
composition needs to be further broadbased to achieve the above

objective;

While appreciating the work and efforts of PACER
Secretariat Dr. Gururaja observed that there is still a need to
support their efforts with innovative ideas to keep up the
dynamism and tempo of programme implementation. He felt that
there was a need to review whether PACER is progressing as
envisaged. He suggested that members of PRC may help the
Secretariat develop new project ideas and formulate projects.
In this regard he referred to an approach paper on project
formulation under PACER placed on the agenda for the meeting and
stressed the strategy envisaged by the Secretariat. He

highlighted the need for soliciting proposals, identifying

- su;table partners/consortia and orchestrating them to work on the

- development. projects.

Dr. Gururaja further observed that each idea  should
embody a set of objectives, broad work plan, desired outputs and

budget. The expertise :of PRC members and PACER Secretariat
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should be made available to the consortia and guidance should be
provided for proposal submission as well. He desired that by the
end of 1990 one or two such cases be dévelpped in a proactive
manner so as to provide a model. Dr. Gururaja, while Aharing
his experience in energy policy decisions, felt that there was a
néed for well prepared techno-economic feasibility reports. He
mentiohgd DNES' concern over projects which are shelved due to
lack of proper assessment of feasibility and suggested that a few
consultancy firms/experts in private sector may be provided
grant to prepare some such techno-econonic feasibility reports so
as to provide a model. éhri S.S. Betrabet agreeing with the
suggeaation felt that such exercises could be entrusted to
Technical Conﬁultancy ofganisations promoted by All India

Financidl Institutions.” Dr. Gururaja concurred.

Dr. Gururaja also suggessted that a resource group of
competent experts be formed which could act as a thinktank to
help qederate project ideas and provide support to PACER
Secretariat in examining the project proposals in detail before
the review by PRC. In this regard he suggested the following
mode of project formulation. First an idea paper may be prepared
by the Secretariat based on which a quick pre-feasibility report
“ would be made. - After assesing the suitability and desirability
of technology development a professional consultant may be hired
to prepage a techno~economic feasibility report embodying all

‘thé actual details such as project size, location  etc.

AL



Thereafter the PACER Secretariat may go ahead with formulation of
- proaecﬁnthfoﬁaﬁ golicitation of request for proposal. Dr. P.H.
Véidfa mentioned that PACER has. initiated  the financing of
Techno-econohic4tahsibility reports.in a small way by sanctioning

proposal of Nimbkar Agricultural Research Institute (NARI).

Shri L.R. Suri, e#ﬁressed disepﬁdintment over the slow
progress and eventual withdrawal of proposal on Development and
demonstration of 30 MWe AFBC Boiler for power generation by BHEL.
Dr. Vaidya intqrmed that Ahmedabad Electricity Corporation (AEC),
.one of - the co-sponsgors, has ‘withdrawn ffom the proposal.
However, PACER Secretariat had a series of discussion with the
main proposer BHEL and it has shown interest in an  alternative
proposal for retrotittinq old boiler of the same capacity at a
considerably lower c¢oést. BHEL has yet to come back to PACER
Secretariat in this regard as also on the issue of its acceptance
of conditional grant under PACER. shri L.R. Suri emphasised the
importance of the project idea and offered to discuss the iss
with BHEL and Coal India Ltd, 8o that the: propcsal can be
revived and progressed. The suggesstion was welcomed by members
and Dr. Vaidya assured the PRC to follow up the idea with Shri
Suri. Shfi‘Suri' also felt a need for a project in the area of
coal gasification and reduction of NOx emission from  thermal
povwer plants. © Dr. ‘Gururaja pointed out that  with increasinq
évailability of natural gas, urgency on the front of coal

gasification has receded.



Dr. Gururaja felt thaf before appraising the projects
they may be referred to the technical experts at DNES and
elsewhere. _Dr. Vaidya mentioned that PACER Secretariet has
established rapport with DNES and various agencies working in
energy field and cited the example of Proposal on Co-generation
plant based on rice straﬁ from Punjab Agro Industries Corporation
which was referred to Commdr. Narendra S8ingh, (Retd.), Adviser,
DNES and placeduhetore the Committee comments made by him on the

proposal.

shri V., Raghuraman expressed the need to .identity
suitable slots/dockets‘ih the energy sector wherein PACER could -
comfortably fit in. In this connection, Dr. Gururaja cited
ekamples of technology/equipment related to non-conventional
sources of energy (eg. solar thermal water heater industry) which
have not yet taken off. He indicated that problem areas could
be defined and suitable PACER projects could be identiried in

this industry to make it viable without Government subsidy.

The Committee then proceeded to consider the agenda.

Agenda Item 1 & ms.qmm_n_mu_e_u;_imz_w
: : held on Og¢tober 19, 1939.

The Minutes of the sixth meeting of PRC held on October
19, 1989 were confirmed and action taken by the Secretariat on

various Points was noted.



Agenda Item 2 i To comsider the consortium proposal for
~ financial assigtance.

a). Proposal from Gandhi & Assoclates (GA), Gujarat Energy

: Development Agency (GEDA) and IIT, Madras (IITM) for
development of FRP blades for Large Sized Wind Electric
Generators (WEG).

Before taking = up. V}tne proposal tor detailed
discussion Dr. Gururaja brieted the members about the
background end details of his visit to Gandhi & Associates. Dr.
Vaidya mentioned that the proposal was develoned by the

Secretariat in a proacitive manner.

-shri Prafull Gandhi, and Shni‘n,n. Pyneter - partners of
GA, made presentation on activities of GA, its‘pest enpaxiences
and .the evolution of the proposal. Shri Gandhi requested' the
committee to consider the proposal for its full cost ot‘ Rs.40
lacs including market survey and promotional expenses. In this
. context, Dr. Vaildya briefed the PRC about the discussion PACER
Secretariat had with GA whera in it was proposed to restrict the
cost cf the project to Rs 32 lac representing the technology

‘ deoelopment efforts. Dr. N.G. Nair, FRP Research Centre, IITM

+ . presented the technical teatures ot the proposed development.

The proposers mentioned that the blades would suit the existing
55 KW WEGs.

Dr. Gururaja mentioned that DNES would be conaiderinq
in " future 200-300 KW as the size of WEGs !or qrid connection
purposes "and sugqested the proposers to include 1large matching

sized blades in the proposal to which the proposers agreed.



Dr. Gururaja also suggested that proposers should consider the
option of pitch control in addition to stall/tip control
adopted by them. He also suggested that proposers may explore
various spoilers' designs. He further observed that IITH may
study the operational data and experiences of Tuticorin, Gujarat
and other wind farms which are available with DNES for

incorporating them in design features in order to avoid failures.

‘ Mr. R.W. ‘Beckhan enquired about the availability of Raw
materials and the competitiveness of the FRP blades with the
imported ones. The proposers clarified that all the raw
materials are available in the country except large continuous
strand mats required in case of vacuum bag moulding, which is
imported. They further mentioned that price of one set of the
proposed blades would be Rs 2.8 to 3 lacs as against that of
imported set 1is Rs.3.75 lac thus giving GA a price advantage.
Shri Raghuraman enquired about the expected life of proposed FRP
blades, Dr. Nair while explaining various factors affecting the
life, mentioned that with adequate provisions on design and

construction, the blades could last for about 10 to 15 years.

Dr. Gur:iraja observed that the work content of the

| project was satisfactory, However, technical development may be
backed up with market development. The user angle should be more

clearly defined and incorporated. He suggested if GEDA as an ené

user, could assure certain market, albeit subject to GA meeting

the quality/specifications. It was clarified by the proposers

that BHEL has identified GA as prospective indigeneous

manufacturer of FRP windmill blades.



:D:. Vaidya brieted,yhe committee about the discussions
PACER Squétqriat had with propos?rs in  connection with
ad&itiqnal pquect cost of Re 8 lacs representing premarket
survéy'promo;ionallandngb;iqity_expenses. He, whiié accepting
the need .tor proper esse&sment-qnd possible tie-up of market,
gquested that the project must establish firét the technical
parameters and stabilise product quality after which PRC could
consider providing additional funds required for market. survey
and development. The suggestion was accepted by the committee
and it decided to recommend” “the proposal involving the estimated
cost of Rs 32 lacs for approval of ERDAC on ‘'the terms and

conditions mentioned in the note:

Agenda JItem 3 i Io consider the Research Project proposal
' for financial assistance.

a) Proposal from Andhra University for Domestic’ Survey and
estimation of export demand potential for equipment usin¢
renewable sources of energy. coe e

Before taking up the proposal for discussion Shri V.
Bakthavatsalam briefed the members about thgbbackground of the
development of the proposai; IRBDA,( while assessing the énergy

| scenario  in the SAARC countries to@nd é,nqed tof dgvicé;Lﬁbased
- on renewable sources of ehergy‘and }t“yas felt thaf a ,étﬁdy to
. @ssess exact demand potential for sﬁch deviceé in séusp‘ East
. Asian countries fo begip .gith was esgéntial. Dr. Qhruraja

mentioned that the originalﬁ,prppqgal envisaged was an ambitious



exercise and it 1s now pruned down to a modest scale. Dr.
Vaidya indicated that the proposal was revised in consultation
witb the proposers and IREDA sb that the research project could

be completed faster and would be of timely use to IREDA/DNES.

P?ot. K.C. Reddy, Andhra University (AU) presented the
essentials  o£ the proposal and methodology proposed to be
tollowéd. Dr.Gururaja felt that a few more devices should be
included ' in the scobe of the study soc as to make 1t more
comprehensive. Shri V. Raghuraman expressed his reservations
about expanding the scope of the project. He cited the example

~of promotion of Nutan Kerosene Stove in this regard and mentioned
that its commercialisation did not materialise as envisaged. In
view of this he suggested that appropriate strategy to tackle
the problem of commercialisation should be identified by the
proposer. Dr. Gururaja obsgserved that Indian market for
renewable enerqyl devices was dependent mainly on Government
programmes. This has led to limited commercialisation of
renewable energy devices. He suggested that the proposed study
should 1look at two groups of countries viz. SAARC countries
and developing countries seperately and estimate the export
potential with resepect to realities/possibilities existing in

those countries.

Shri Bakthavatsalam stressed negd for a proper
insitutional framework/arrangement for establishing the

linkages in marketing of the renewable energy devices. Dr.

Gururaja suggested that Dr.; T.K. Moulik, IIM, Ahmedabad should

be included on the advisory panel in view of his relevant

experience in the area.



Lookinq at the agricultural scenario in the SAARC
countries  the ‘committee adviged inclusion of plants for
Briquetting of agro-residues as part bt the proposed project.
Tﬁe‘proﬁosérs agreed with the sudqestion. Dr. Gururaja and Shri
v. ﬁéktﬁavatsalam enquired if it was possible to complete the
regsearch project in about 12 months. Shri Raghuraman felt it
would be too ambitious a target. The Committee agreed that the
travel and out of pocket expenses incurred by Prof. K.C. Reddy

while attending the meeting of PRC may be reimbursed.

The committée"aqreéd with recommendation of the PACER
Secretariat to provide a grént of Rs 9.00 lac to Andhra
University to undertake research broject ‘on Domestic market
survey 'and estimation of energy demand botential for equipment
using renewable source of energy viz. improved cooking stoves
(chulhas), solar cooker and heater, biogas systems and
briquetting/pelletipation of agroresidues ; on the following

main terms and conditions :

1. Scope of the Research Project: _
The proposers (AU) would carry out the project and

prepare a report incorporating following aspects :

i) Review of available literature/éthdies/repofts to

identify gaps in the area.

1) Drawihq up ‘ of plhns, strategles and
abproach/mefhodoibqiéé“af the first group meeting in
consultation with a&éigéfy panel and concerned officials

of Government Departments/Agencies.



iii)

iv)

v)

vi)

vii)

Examination of motives, strategies and “attitudinal
changes ot keg factors involved in the introduction and
davpiqpmgpt of reﬁewable sources of energy; development
pattern of new energy systems, products, markets, knowhow
and expertise; the role of social and institutional
factors. including governments 1in the promotion,
distribution and use of renewable sources of energy and

relhted‘equipmént therefor.

Collection and compilation of primary‘ deta as also
secondary data relevant to India, Nepal, Sri Lanka and

Thailand. ° ‘Faking countrywisé "invéntory of existing

‘relevant technologies, availability of resources and

adoptability of new technologieé.

Processing of data, - drawing up inferences with special
reference to technological, commercial and sociopolitical
aspects. ‘

Preparation of draft report which would bring out gaps

and problem areas and also suggest plausible R&D projects
to make the use of renewable sources of energy and
equipment therefor, on a wider scale with necessary cost

effectiveness/efficiency levels.

Discussing the draft report atvgréup meetings of project
team, advisory panel and concerned officials of

Government ﬁepattments/hgencies ‘and finalising the

report after_iacorporqting suggestions/observations of

the experts of the group meeting forum as also those of

ICICI.



v”Final- reconnendatione; ofi-the project report would
’include detailed plan ‘of action to achieve the ' desired results
indicated by tindinqs of the study. " AU * would also identify
conbortiom‘ R&D project(sf’eiongwith proposed members of
consortium.
§gngdgle of Lg_lggﬂ_ng ‘
: nUM A would submit drett report after 12 months of
commencement orv'jtne;” project._““:vhtter incorporating
sugqestions made by ICICI, nU ‘would provide final report

within 2" months atter,receint of comments from ICICI.

AU would submit 10 copies each of draft report . and

the final report.f

4. Aggigtagce

L ICICI would provide a grant of Rs 9 lacs to AU for
undertakinc the project and prepare the reports. AU would

bear any increase in cost of the project.

5,; §_ngg_lg of Pexment
\ upto 50% of the total qrant would be payeble at the

. time of commencement of project,

upto 80% of the total grant 'wonid'*be‘"peyable on
,:submission of draft report to the satisraction of
iICICI {interim disbursement may be considered besed on

. the progress made by AU) and

" balance grant would be payable on submission of . final

‘report to the satistaction‘of’IQICI;


http:report.to

6.

‘Beggxging'ggguiremggt

fAU would provide querterly progress reports to ICICI

ot

’on the lines or the tormat to be qiven by ICICI.

In the event of AU not being able to complete the
project or ebendoni 1t for any reason whatsoever, all the

data collected by AU ‘shall be_ handed over to ICICI.

(a). Any publicatioh'«o£<date{or other information derived

from the work hereunder,’ or any publication releted'to

5the‘;work, shall contein the following legend or its~7

approved-.equivalent :

“The work on which this (Article/Publication) is based
wes supported by a grant from ICICI pursuant to Lthe'7

~Agreement between ICICI and United States of America

‘tor“Proqram for Acceleration of Commercial Enerq}
»hesearoh. The views and information contained herein
hare those of the authors and not necessarily those of
kICIéI. ICICI assume no liability for the contents of

“this document by virtue of the support given."

f{(b)w;Should ICICI agree to AU - making available copies of

';the Report - to third parties at a price, the sale
‘proceed3"thereotr would be shared  between AU. and

ICICI on mutually. aareed terms.
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. Agenda Item & i To discuss the profiles of consortium
: : projects received and take a preliminary
' view regarding theilr suitability for
support.
No. - Proposal & proposers Comments
4(a) Development of an economical PRC noted the discussion
heat setting stenter machine PACER Secretariat had
for synthetic fabric. with the proposers, BTRA
and ATIRA and suggested
.that the proposal may be
developed for consi-
deration of PRC.
- Devrekha Industries
- Manmade Textiles Research
Association
- Himson Group of Industries
4{b) Development of 1.5 KW.Stirling. The main Proposer has
engine with multifuel the technological
capability capability and product
is innovative
- Stirling Dynamics Pvt. Ltd and needs to be promoted
- Murugappa Polytechnic however the proposers'’
= IIT Bombay & Madras financial capabiiities
' . are limited.
‘The proposal should
therefore be devel -
. oped in consultation
with IREDA which is also
considering a similar
proposal and should be
placed for the
consideration of PRC in
due course if  found{
supportworthy.
Agenda‘Item 5 - & To review the progress of projects under

implementation.

-The committee 'reviewed the progress of  projects under

implementation. It was suggested that the progress report format
may be so designed that the targetted progress can be easily

compared with actual performance. . PACER Secretariat clarified

that the quarterly progress report format is reviewed from time
‘to time and appropriate modifications are made. Members
expressed the need for closely monitoring the projects so as to

achieve the goals envisaged at the time of formulation.

77



‘15

To discuss approach paper on project
formulation and selective project ideas for

"developing Request For Proposals.

Agenda Itemfg

'T} pr. Gururaja observed that the approach paper was the
résuit of “interactions PACER Secretariat had with DNES and
others} He requested PRC members to study the paper and forward .

their_commehts to PACER Secretariat.

The committee agreed that the dialogue on various
policies vregardinq project impleménféﬁion would continue and
noted‘ the project ideas for golicitation of proposals qelected
’by the PACER Secretariat in consultation with the Chairman of PRC 
and sugqgsted further processing/data collecton on thesé ideas so

that proposals could be formulated in due course.

‘Agenda Item 7 : To consider the proposal for sponsoring
‘ sixth National Power systems conference to

be held in June 1990 at Bombay .

PRC aqreed with the recommendation of PACER Secretariat to
provide as a co-sponsor a grant of Rs 30,000 towards meeting a
part of expenses for holding the sixth National Power Systems
Conference to be held at Bombay from June 4 to June 7, 1990

subject to the following conditions :

1) A presentation on PACER wotid be made at the Conference.

32) 5 delegates nominated by PICER Secretariat would participate
in the conference free of charge. '

3) PACER Secretariat would receive programme booklet and
proceedings of the Conference free of charge. .

4) The souvenir to be brought out at the conterénce would
indicate PACER as a co-sponsor of the conference.

The meeting concluded with a vote of thanks tvahe Chair.

\



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LINITED

'wmmﬁﬁwmw~

8th PRC Meeting
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Sonfidential Agenda Item 2

ggnggtgigﬁ E:g§g§g1§ ;g; :1ngnc151 agsistance

Project PACER
. cost Assistance
Proposal Proposer(s) (Rs lacs) {Rs lacs)
— —_————
a) Development and Devrekha Indug- 20.00 10.00
demonstration tries
of an energy. MANTRA
efficient heat Himson Group
setting stenter
machine for syn-
thetic fabrics
b) Development and Stirling Dynamics 18.50 9.25
demonstration (P) Limited
of 2KW Stirling Murugappa Poly-
engines with technic
multifuel capa- IIT, Madras

bility

i1



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INIDA LIMITED

»

i'BBQQBAH EQR ACCELERATION OF COMMERCIAL ENERGY RESEARCH

8th PRC Meeting
April 23, 1990

MEMORANDUM FROM PACER SECRETARIAT
PROPOSAL OF

DEVRERRA TNDUSTRIES,
- MANMADE TEXTILE RESEARCH ASSOCIATION
D

AND
HIMSON GROUP OF INDUSTRIES

Project Title : Development and demonstration of an
: L energy efficient heat setting stenter

machine for synthetic fabrics.

Erigcipsi Proposér : Devrekna Industries
Project Cost 't Rs. 20 lacs
Means of financing. ": ' . (Rs in lacs)

Proposer 8 Contribution '
- Devrekha Industries 10.0
. e
PACER Contribution v
-~ Conditional Grant ~ 10,0

20.0

~Prgnos§1»

fTextiles Research Association (MANTRA) .and Himson Group Aof

Industries (Himson), all of them situated in and around Surat,

proposes to develop and demonstrate an energy efficient heat-

: sétting.stenter machine for synthetic fabrics (for sari and dress

: The consortium of Devrekha Industries ~(DI), manmadge



material)“a3fTheVpro§osedfetenter’machine would- employ radiation

heating in a compact multipass machine in place of a convective
air heating in a conventional single pass horizontal large
_ machine, ‘specifically for heat setting function which requires
temperatures ranging from 190 deg C to 210 deg C. It would also
explore the possibility of adopting vertical orientation ’of
stenter and compare it with horizontal design in terme of
operational convenience and ~compactness. The  proposed
development aims at achieving energy savings to the tune of about
in

50% to 60% of the current consumption in case of he~+* ~~t+in~

the existing design of .stenters.

Project Schedule
Development Project ' ¢ July 1990. - June 1992

Commercialisation By December 1992

A. MEMBERS OF THE CONSORTIUM

Devrekha Industries (DI)
(Principal proposer/sponsor)

DI, a partnership firm set up in 1982, is a small scale
industry engaged mainly in manufacture of.‘textile"machinery.
It has developed: and commercialised textile process/machines
which include (i) Process to convert beam dyeing operatioin of
synthetic textile fabric into c¢losed circuit. systenm, {(ii)
Economical beam dyeing machine (iii) Economical low liquor rapid

jet dyeing machine. In all the three cases given above, DI has

achieved material and energy consumption norms far better than

- those existing in conventional process/machines. The energy
,:SEVinqs achieved as a result of the above developments range from
‘ 30%‘to 70% as compared to conventional methods. (Pleeselrefer to

Annexure-I).

l



'A11 the three innovations are successfully commercialised
and“are being used by textile processing houses mainly situated
in ahd“ around Surat. it may be noted that at present a very
large share of synthetic sari and dress materials manufactured
in vthe‘ couatry is made in powerloom industries and processing
houses - of Surat.; There are about 200 processing houses around
Surat. mainly engaged in processing of polyester and nylon fabrics

for sari and dress materials.*

DI is managed by Devendra s. Naik, (age 40 yrs. ) the
Managing Partner. He 1is a technocrat with a diploma ‘in
mechanical engineering. Betore starting his own business, he
worked for Batliboi & Company at Surat, Harish Textile
Engineering at Umargaon, Padmanabh Silk Mill at Navsari, Texprint
Engineering at Bombay and S. Shah & Compamny at Surat in various
capacities viz. Supervisor, Maintenance Engineer, Sales and

Service Engineer for a period aggregating about 9 . years.

After starting his business, Naik has been travelling
extensively to attend various international exhibitions/symposia/
conferences held .in . North America. Western Europe and Japan
primarily to keep himself abreast with modern practices and new
technologies empiofed_in‘textile machineries and processinc. In
recognition of his innovative successful developments mentioned
earlier, he has received International Award (WIPO - world
Intellectual property Organisation) £from UNO in 1988, National
Awards (NRDC) in 1988 and 1985, Hari Om Ashram award from;‘A'vll‘IR.v.

in 1986 and Indian Merchant Chambers Award in 1984.

pN



bI's total income during the year 1988-89, was about

Rs.73 lacs which is estimated to rise. to about Rs 125 lacs in.
1989-90. The cash accruals earned/estimated for the period are‘

Rs.3 lacs and Rs. 12 lacs, respectively. he present qross block,

of DI is about Rs.11 lacs.

Man-Made Textile BeSegch Lssocigtion (MANTRA[
ng-sponso;)

MANTRA is a Jjoint venture of decentralised man-made'

industry comprising power-loan units and processing houSes of

Surat, Government of India and‘Government of Gujarat. Its
operational .as also resource mobilisation 1links .uith : the
decentralised textile units ‘are through five different. co-
operatives as follows :

- The Surat Art Silk Cloth Manufacturers Association, Surat

- The .Surat Vankar Sahakari Sangh Limited;'Surat."A

- The Sasme Co-operative Society timited, Surat

- The Udhna Group Weavers Producers Co-operative Society
Limited, Surat and

- The Surat Jilla Textile Processors Co-operative Association
Limited.

A council of Management which is constituted. of

representatives. of the above contributing organisations and of

both Govt. of India and Government of Gujarat, manages the

affairs of MANTRA.

MAﬁTRA's day-to-day affairs are looked‘ after by its
ngirector, Dr.R.S. Gandhi who worked in textile industry for over
15, years. He has rich experience in consultancy services and
research projects in MANTRA for another 15 years. His trief bio-

data is appended.
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The financial resources of MANTRA are mobilised from
industry through contributions, membership subscription, fees

for services as also by way of grants Erom Central qovernment and

Government. of Gujarat.

vAs on March 31, 1989, MANTRA's membership aggregated 511
comprising 42 patrons, 224 life members, 182 weaving units and 63
.processinq units as ordinaéy members. For the year 1988-89 its
revenue expenditure was Rs.14 lacs and capital expenditure was
about Rs.‘ 39llacs. ‘the total expenditure of\Rsf53~1acs was mét
by contribution, membership ‘subscription and 'service fees
aggregétihg Rs. 24 lacs from indﬁstry and’thé~Governm§nt grant of
Rs;33 lacs. | ‘ ca

MANTRA 1s engaged inffébearch aqtivitieS‘in:the -man-made
textileé«;relptinq to (a) import subétitutibg/export promotion,
(b)’ quality control/cost reduction, (cs gnérdy 'conéervation.
and (d) = pollution abatement. MANTRA also undertakes
training/educapion of personnel and provides technical)testing
service to industry for routine problems of the small scale
textile ﬁnits. MANTRA is approved by Department of Science and
Technology. Ministry of Textiles subsidizes the RéD activiﬁies
of EANTﬁAL

Himson Group of Industries (Himson)
(Co-sponsor ag an gnd-user

_ Himson is engaged in yarn processing, fabric manufacture,
fabric processing and manufacture of textile machinery. Hinson
" had been associated with DI and MANTRA in the past R&D

activities.  The group's annual turnover is about Rs.50 crores.

iIt is'manaqed by S. H. Bachkaniwala, a technocrat with

over 35 years experience (Biodata. appended)
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B. ététément‘g; the Problem
' . After a fabric is woven, it undergoes : extensive wet
processing. Amongst various process steps involved, drying,

finishing and heat setting constitute one’ of the most energy

intensive process steps. At present, these functions are. carried.

out in a hot air stenter“ machine employing convective ‘heat
transfer mode, the heating medium being hot aii. 'The air is
heated bv hot  thermic £fluid which enters the stenter heat
exchangeus at around 280 deg C to 300 deg C. Thermic £luid
heating system includes a heater which burns oil or coal, as also
ground level sump tank, overhead expansion itank’and distribution

system.involving.piping and pumps.

Stenter's functions are normally in the order of drying,
heat setting and finishing. prying and finishing require
tenperature upto 150 deg C and heat setting would require 190 deg
¢ to 210 deg C, depending on the variety of fibre.  Thus,  heat
setting is one of the most»energy intensive‘ of the  stenter

Operations.ﬁ

During heat setting, in order. to enhance the co-efficient

of convective heat transfer, at times steam is also injected in

the air stream. The system is required to. bleed periodically to.

avoid build up of inflamable oil vapours as also to maintain

moisture level in the‘stenter.

The heat losses associated with such convective heat
transfer mode are significant as compared to actually useful heat
.required for heat setting. It is estimated that the energy
losses are of the order of about 97%, of these Amajor losses are

on account of heat exhaust through air and injected steam (about



90%) . 2195@3 refe:‘to Annexure - 2. Recently, some of the heat
settinqyfuﬁctionsiseek to.dé‘aﬁay with steam injection. 1In such
cases V, while the heat exhaust losses in absolute terms reduce
substahtia;ly, ‘it3~éorrespondinq percentage would be about‘ 68%.
Additionqlly the blowgrs consume electrical power th;oughout. the
heat . ée;tihg process in either case, to ensure high furbulence

fbr pbetter convective heat transfer.

Besides, the stenter machines occupy the larges space
amongst all machines in a textile processing house. Its
operatidn, therefore requires attendance over a larger area which

requires higher manpower.

For economical operations, the stenter functions are
distfibﬁted' among individual dedicated stenters. Accordingly,
most of the processing houses carry out drying, heat setting and
finishing in three different stenters. Some processing houses
have two stenters with drying and finishing being carried out in

one stenter and heat setting in the other.

The present proposal seeks to deal with the energy
vihtenSive process of heat setting by developing .én econonical
v stentér dedicated to heat setting, while employing radiation mode
of heat transfer. “since, predrying arrangement before the
fabric's entry into heat setting machine is envisaged, the
sfehter system would not require bleeding of its atmosphere, and

also air blowing is rendered redundant.
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The eiistino'hot air stenter employed for heat setting
have thus the following disadvantages :

- Very high heat losses "in exhaust (90%)

- High electrical power consumption by blowers. -
- High incidence of mechanical break down and preventive
maintenance

- Requirement of large floor space area

- Need for more attendants

Work done so ga;

| A Preliminary draw1nq of ‘stenter ‘for the first ‘phase of
the project is prepared. Studv of various aspects'of-therstenter
design,. ' operations and functions of Jits :components is in
progress. Procurement of second hand stenter} to prepare a

prototype is underway.

DI, HANTRA and Himson have arrived at an informal
understanding uhereby' MANTRA would render need based technical
assistance to the proposed project and Himson ‘would provide
support of its manufacturing/infrastructural facilities to

conduct field trials.

C. Technical Proposal

The consortium of . DI, MANTRA andeimson proposes to
develop an economical compact»stenterr for heat settino (of
~ synthetic fabrics) based on radiation mode of heat transfer. The
stenter development would be carried out in tnree stages as
follows :
Stage (1) : Tc try out proof of concept on a conventional

horizontal orientation of stenter machine to arrive

at dwell time of fabric with necessary modification j;?



for radiation heat transfer mode. lt would enable
‘l.the' ﬁroposers to decide-and then optimise stehter
desidn .with"resbect to speed ot.varibps types of
fabrics, time to achieve desired heat setting
temperatures ~on,fabgics as also. stenter passes of
fsbrié :to achieve desired compactness. - To  carry
out "bulk trials . to .verify its reliability and

-efficacy with various fabrics.

Stage 1 Aftef' successful trials of the first stage on a

horizontal stenter, the technology would be adapted
to a cshiabt ydesiqn of vertical orientation of

stenter.’

Stage (iii): ﬁore suitable orientation of the two heat setting

stenter machines would be installed at Himson's
processind house tor bulk trials with various

fabrics and commercial demonstration.‘

The development project would have to address itself to

the following problems as well -

Achieving temperature uniformity on both siaes 6f thekfabric

Optimum clearances between upper heating elements, fabric
and lower heating elements.

_Bnsuring safe operation ‘in events of sudden power

failure or other eventuality of breakdown resulting in
stoppage of fabric movement through the stenter. This is
proposed to be tackled by incorporating compressed air motor
to move the fabric through the stenter. It is &nvisaged
that the motor would be activated on stoppage of £fabric
movement, causing the fabric to move for an adequately safe
length of cloth.

/
/
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- Removal of oil/chemicals from the fabric before subjecting
it to heat setting. . While in case of polyester fabric it
would@ not be necessary, in case of nylon fabric, it is
proposed to he achieved by employing a suitable predryer
which could be: heated by steam/oil.

The main steps involved in the proposed development

project are -
- :Prbcurement of second hand horizontal stenter

- Modification of the stenter to provide for radiation heating
elements/tube banks, in place of the conventional heat
exchangers for air heating. The radiation tube banks would
be provided over and under the fabric, unlike the heat
exchangers normally installed on sides.

- Exploring different configuration of heating elements with
respect to size, shape, material, surface characteristics
and size of fabric passage.

- Optimising' fabric speed/dwell time in relation to heating
medium temperature.

- Pegging on optimum design of stenter with respect to number
of fabric passes together with suitable instrumentation and
controls and fail safe provisions.

- Carrying out trials on bulk fabrics of various types.

- Optimising compact design in horizontal orientation of
stenter in relation to technoeconomic viability

- Exploring adaptation of the above technology 1in vertical

orientation. If its technoeconomics permits, constructing a
compact vertical stenter.

- Taking bulk trials of vertical stenter
D. IMPLEMENTATION PLAN

The proposed development project would be Jointly

undertaken by DI and MANTRA whereas Himson would participate in

field trials and demonstration as an end-user. DI would develop

and engineer the prototype and set-up the demonstration unit with

technical guidance and assistance in technical

A



analysie/interpretation from MANTRA. -~ Himson would provide
facilities for shop floor field trials in its process house along
with necessary support of infrastructure and material. The

entire project would be managed and controlled by DI, both

technically and financially. The proposed development project is;
expected ito»be completed by June 1992, with an implementation“

period of 2 years.
E. QQEI QOF IHE PROJECT
The cost of the proposed development project is estimated

at Rs 20 lacs spread over the implementation period of 2 years as

follows :
Year I Year II Total
(Staqe i) (Sstage ii)
Equipment = 2.5 2.0 4.5
Salaries, wages & 6{5”, 2.0>; ‘72.5
overheads ' S AT
Materials, stores & 1.0 - 10:0. “11.0
consummables o Tates o0 )
Trials, general, l;bff- .flLb : o 2'0
admin., expenses s e E----_
5.0 - 15.0 .20 0
Equipment costf?' brovides for an old ' Secondhand

conventional stenter machine which would be modified for the
'radiation heat transfer mode under stage (i) mentioned earlier,
'non-contact type pyrometer, humidity meter and electrical panel
with electronic accessories., It‘would«include,suitable controls
1and interfacing in respect of temperature~ indicator, thermic

‘fluidvvalve, speed of fabric andsfabric;feeding'arrangement;
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v't The saiaries and wages provide naini&‘ for incidental
labour and supervision cost. The materials cost is on account of
:carbon steel tubes for radiation heating elements/tube banks .ag" -
also distribution headers for thermic f1uid,f stainless steel and#i

mild steel sheet metal insulation, ,clips for fabric etc.‘i

Suitable provision is made in respect of trial runs.v

F. MEANS OF FINANCING
The estimated cost of Rs 26”iéés'€§[’§ro£6§éd to be

financed»as fol.:

‘ \;inliacs)
Proposers’ contribution 1
-pr 10.0°
mcsn_c"oﬁe;i’sumn e
. ConditionaiiGrant'rt iiolo;:

Proposers' Contributionff

DI, the main proposer, would contribute 50% ‘of the
‘jrequirement of funds in form of partner's capital of Rs 10 lacs,
;5to meet a part of the cost of the project. © DI's operations are

‘profitable and has satisfactory order book position. Therefore,
‘sits contribution would be brought in as per the implementation

schedule..

jconditional Grant under PACER
. The main proposers of the consortium R&D : project. have
requested ICICI to provide conditional grant of Rs'io,lacs;out of

the funds available under PACER to meet a part of the'cost of the


http:capital.of
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projeﬁt.' The conditional grant will be repayable on successful
commercialisation of the project. Payment to PACER will be by
way of a negotiated percentage of revenue arising from the

project on commercialisation and iimited to a maximum of 200% of

the PRCER contribution towards the project cost.

G. PROSPECTS
Man made textile industry of Surat is engaged in

processing of synthetic textiles made of nylon and polyester_

filament yarns. It is estimated that these pfocess houses (over
150 in numBer) have aggregate capacity to process more than 1500
million metres of fabrics evey year. Each of the process houses
would have stenter machines for drying, heat setting ahd
finishing of the fabrics. As mentioned earlier while drying and
finishing could be carried out at around the same 1levels of
témperature (130 deg C to 150 deg C), the heat setting function
is carried out at higher temperatures (190 deg C to 210 deg C)
depending on type of fabric. Therefore, most of the processing
houses carry out heat setting funcation in a seperate stenter
exclusively, to achieve better operational economics. If a
process house has 2 stenters, drying and finishing is done on the
same stenter operating at lower temperatures and the other
stenter 1is 6perated at a higher temperatures for heat setting.
Some process houses have 3 stenters and each of the three
functions is carried out in seperate individual stenters. Thus
almost all processing houses with 2 or more stenters haQe an

exclusive stenter for heat setting.



| i‘As ihdicatéd‘earlier, the proposed stenter with radiation
heat trahsféf’ mode, is expected to achieve 50% to 60% energy
savings which in ménetary value would ‘amount to Rs.7.8 lac/annum
based oﬁ oil firing and Rs.3.8 lac/annunm baséd‘on ‘coal firing.
(Annexure"- 2). ABesides('with‘multipASS‘arrangémentt,it would

occupy less space as compared to the conventional stenters.

With the'floufishinq business of decentralised synthetic
‘textilé' industry' 6f' Surat ‘and the reputatiop earned by DI's‘
existing range of products, it would be reasonable to expect
encouraging prospects fq: the ﬁroposed stenter machine after
successful deielopment 'and“demonétration of ‘itsk commercial

prototype.

H. BUSINESS PLAN

The commercial project for manufacturing proposed type of
stenter machine would be underééken By DI. It would alos do its
marketing and after sales Service. It is envisaged that while DI
would have installed capgcity to manufacture upto about 10'
stenters/annum, initally’ DI Qquld' make 2 stenters in the first

year and 3 stenters in 'the ‘second year - of ' c¢ommercial

manufacture.

Once »these stehte§§M§q;§oim as gx§e¢£9d, DI expects to
receive/more orders. itlig gésumed that it woﬁld manufaéfure 5
sténtersvin the third ‘year{‘\7 stenters in the fourth year aud 9
stenters from the .£@£§h year ( and onwards) of commercial
producfion. At the ra;g o: Rs.15 lacs/annhuh,-DI is expected to

earn annual sales income of Rs.30 lacs, Rs.45 lacs, Rs. 75 lac¢s,
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Rs.105"lacs éh§~-R§.135 lacs respectively on acdount of the
proposéd_gtenterQ_ DI's existihg operations are profitabie and
is exﬁectéd to continue to earn profits even after the‘
cohmencement of the commercial production'Of thé new stenter.
Assuming paymenﬁs to PACER @ 5% on sales (of the proposed
stenters), the obligations in resﬁeéf‘df‘the condifional grant
are expected to be dischafged‘during the first six years of

commercial production.

I. STRATEGIC ANALYSIS

~The proposed project has been analysed ig"tefms df
business attractiveness and conéortium strength féétdfs; The
details of analysis are provided in Annexure - 3. It mazy be
observed that the business attractiveness score 1is 37 polats
while the consortium fitness score is 41 points, out of the
possible 60 points each. The aggregate score is thus at 78
points out of 120 points which is above cut off point at 70. The
aggregate score.indicates reasonable success potentiQI 'for the

proposed development priject.

RECOMMENDATION

DI, a partnership firm in small scale sector, has
developed and commercialised textile process/machines with
substantial improvements in energy and material consumption
norms, during the seven years of its operations. DIs Managing
Pérther D.S. Naik, a technocrat himself, has developed his thrae

products successfully with informal consortium arikangement with

%L“

MANTRA and Himson Group of industries.



"The' present propoeal contemplates to employ‘ radiation
mode ot heat transfer to replace convective mode of heat transfer.
in  heat setting stenter machines.‘ thereby 1t seeks to avoid or
reduce the heat losses through air and steam in exhaust as also
glectricity consumption of air bIOWers._) The proposal envisages
savings in energy upto 50% to €O¥ 'bf_ that required in a

conventional hot-air stenter.

We recommend providing to Devrekha. Indugtries {the
proposers), a conditional grant of Rs.10 lacs to meet e part of
the cost of the proposed development project out of funds
available under the Program for Acceleration of Commercial Energy

Research (PACER) on the following main terms and conditions

1. Before availinq of the conditicnal grant, the proposers shall
enter into a-suitable Memorandum of Understanding specifying
their- mutualwriqhts~and obligations to the satisfaction of

ICICI.:

2. The_ proposers aqxee to make payments to ICICI of twic

the .amoupt, of conditional grant disburSed

(a) eaeb‘gf_'ﬁeqotieted¥perceptaqe of revenueé arising from
'the projeot:;(;ihéiudiijo.jo,b,;work"on.‘commercialisation~
Vand/or?f'- o | : |

Ko)‘7by way of payinq 50% of the revenue earned by selling

prototype rurnaces developed under ‘the project.



@) Machinery ‘ or . equipment purchased in whole or in part,

with the conditional. grant shall belong to the proposer
ﬁuﬁ;,Shall nonetheless be clearly identified and used
16ﬁi§ﬂ?for the proposal purposes, unless ICICI otherwise

:ﬁérmiﬁs in writing.

fb)'jThélpfbposers shall not pell, give on lease, licence ;o’

7:f§3ndﬁ¢t; mortgage, chargé or otherwise dispose of the
‘gaid  machinery or equipment except with the prior

- permigsion in writing from ICICI.

The proposer | shall bring in Rs 10 lacs by way  of
partners' capital/cash accruals/interest free unsécured
loans .to meet 5 part of the cost of the project in a
manner and as per a'schedule to be finalised in consultation

with ICICI.

The proposers undertake to bring iu additional funds in

consultation with and in a form acéeptable to ICICI to nmeet

”any shortfall that may arise in financing the project and/or

other requirements.

The proposers shall utilise the conditional grant only in
accordance with the Approved Proposal Budget to be finalised

in consultation with ICICI.

The proposers agree to secure participation of Himsdn Group
of Industiies in the form of specific facilities and support
required for carrying out the field triéls ~ and
demonstration of the proposed heat setting stenter machine

at their premises as indicated in the proposal.

3b?
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‘ Th' proposers agree % to appoint . key persons for

1mp1ementation of the project in consultation with ICICI.

.1ICICI and its authorised representatives reserve the right

,'to carry out technical, financial and legal inspections

durinq the 1mp1ementation of the project.

Ther proposers shall keep ICICI informed about the progress

- of the project by submitting periodic reports in a form and

substance to the satisfaction of ICICI.
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Name

'éﬁaiificdticné::

Desidﬁétidﬁfﬁ

Dr. R.S. Gandh_

B.Sc, B.Sc (Tech), M.Sc., 'Ph.D

Awarded Hon. F.T.A. 'in 1955;‘

_Selected Fellow of Gujarat Science

,Academy in 1987,

'Director, MANTRA, Surat

Dr. Gandhi served textile industry
for over 15 years and has been
working for the research assoclation
and rendering consultancy services
for another 15 years. He has
published a number of technical
papers in  Indian and foreign
journals. He has been an editor of

MANTRA Bulletin and has authored

'1£ﬁo‘7books - viz. "Man-made Textile

Inéustry of Surat" and Instrumental

" Colour Measurements and Computer

Aided Colour Matching for Textiles"”.
Aléo he has been guiding students
for their Ph. D. in South Gujarat

University.



Name

Qualifications : B. Text (University of Bombay, 1951)

H 2 :

- BIQ-DATA QF SHRI §.H. BACHKANIWALA

Surajram Hiralal Bachkaniwala

“Awarded U.N. Scholarship in 1955 for
”Special Studies on Syn;hetic‘?ibres
and Textiles" ana received training
in manufacture and procesing of man-

madé textiles at Leeds® University,

U.K.

'vhderZhis leadership, Himson Group

‘ﬁéé. in laét two decades diversified

‘its  activities

enginering and - ceramics

indigenous and foreign knbw-how.

He was one of the pioneers to moot
the idga of cooperative marketing of

textiles in Surat, which eventually

catalysed rapid’

‘decentrailsed textile industry of
Suratl Surat Textiles Market and
ﬁAﬁTRA' are the. reéultéi of his
_1ncessasant interest and efférfs in

~the marketing and technical areas of

man-made textiles;

n textiles,



Appexure - I
DEVREKHA INDUSTRIBS

(1) cloged cixcuit in Peam Dveing
-C~A prototype was designed and preliminary trials made in

March 1982. .The first unit was commissioned'in August 1982.

It involves an attachment to conventional beam dyeing
machine which enables circulation of dyve liquor in c¢lose circuit.
It results in savings-in Ehermal and electrical energy. While
the total savings depends on the désign of existing conventional
beam dyeing machine, the pay back period for incremental
investment in the attachment ranges from 2 to 4 months only. The

attachment is patented and is known as "Devrekha Attachment”.

For the above invention, DI won Hari Om Ashram Award
through ATIRA in 1988, NRDC Award in 1985 and Indian -Merchants

Chamber Award in 1984,

(11) Economjcal Beam Dyeing Machine

Encouraged by the success of closed circuit attachment,
DI took up modification in conventional beam dyeing machine so as
to reduce m/1 rgtio. The first modified unit was introduced in

February 1985.

The modified unit envisaged m/l ratio of 1:5 to 1:7 as
compared to that of 1:16 in the conventional design. Redesigning
of the unit resulted in reduction of size and dimensions for the

same output. Besides savings 1in space and materials of
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construction, the Economicel ' Beam Dyeing Machine achieved
savinqs of 50% inLthermal and’ 30% in electrical energy as also
50% savings in consumption of chenicals. It also improved
productivity in terms o:’éébitai and labour employed. The
present ‘ \qeneration Aof the Economical Beam Dyeing Machine

requires about 10 hp power as compared to 25 h.p. power required

in the conventionalfdesign.

In the monetary terms the above savinqs aqgreaate at

Rs. 2 5 1ac/annum per machine ot standard capacitv

(111) Economical Jet Dveing Hachine

‘DI manufactured first Jet Dveinq Machine of conventional
type in September 1985. Later, its tirst economical design was
developed in December 1986 .based on square body which was

improvised into round body in June 1987.

The economical design enables dyeing,at m/l ratio of 1:1
on wet fabric basis and results ianavings,of,_70$"in thermal
energy, 50% in. electrical energy, 50% in consumption of

chemicals, 5-10% in dyestuffs and 60% in -space requirement.

Thedlatest‘version of Economical Jet Dyeind Machine being
sold by DI runs with only 10 h.p power as against 30-40 h.p. 1in
- conventional machines. Further development efforts are on to

- reduce the power requirement to 5 hp. Its steam consumption is



around 0.6 - 0.7 ky/kg of fabric dyed as against 2.5-3.0 kg/kg
of fabric dyed for conventional machines. Attempts are afoot to
furthér reduce the gsteam consumption. A standard Economical Jet
Dyeing Machine enables savings of approximately Rs.4 lacs/annum

in energy and colour/chemicals.

DI received International Award (World Intellectual
Property Organisation - WIPO) from UNO and National Award from
NRDC 1n 1988 for the development of Economical 'Jet Dyeing

Machine.



Annexure = 2
DEVRERHA INDUSTRIES

Heat Balapce Calculations and Potential of savings
v‘ A§’”indicated in the ‘Statement of Problem', a predriea

fabric would enter the heat setting stenter machine. Accordinqu

heat balance of the conventional heat setting operation may be

considered as follows :

Input, Mcal/hr

Steam 452  "(5).

Thermic fluid 163 (B)

Cloth entry 3 ()

Moisture in cloth at entfy ‘Negligible

Fresh air ’ 19 (D)
TOTAL ‘-;;;

Output, Mcal/hr

Outgoing cloth 17 (ﬁ)

Evaporated Vapours in exhaust ylb, (3)3
Loss of injected steam in exhaust 452 (Q);
Hot air in exhaust - £25i (ﬁ);
Surface heat losses: f?%} (iiv
Others | ’ :Lé gj)%

. TOTAL 637

Considering normal working load and conditions,  the

. following assumptions would be valid.

Sp. Heat of cloth - 0.4 to 0.5
Production rate - 240 Kg/hr
Ambient temp.. - 30 deg C
Outward heat set fabric - 180 dey C

temp.
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Theoretically One kg. of

cloth would use heat

Actual Heat used by
One kg cloth in M/c.

'i‘x'sp. heat x Temp. difference
1 x 0.4 x-(180-30)

" 60 Rcal/kg

; o"."o"s" ﬁctalf(k“g :

(Heat content of cloth in)-(Heat content of cloth out) (Mcal/hr)

Production.

Conventional Stenter
used Total Heat

Actual heat taken
by the fabric for
heat getting

Heat Exhaust by air/
steam injected

Other heat Lossesﬁa

Heat for process

Loss in Pfocess

»

| (kg/hr)
E - ¢
(17 - 3) { Mcal/hr)
‘ 240 . (Rg/hr)

0.0583 Mcal/kg
58.3 Kcal/kg
0.058 Mcal/kg

637 Mcal/hr (K)

E - C = 14 Mcal/hr (L)
(2.19%) of the total heat

Vemployed.

G + H = 577 Mcal/hr (M)
(90.5%) of the total heat
employed
F+I+J
43 Mcal/hr (N)

(6.75%) of the total heat
employed '

L+N

14 + 43

57 Mcal)hr
x-‘(LQfN)

637 - (14 + 43)



Objective is to reduce losses upto 70%, that would be the
energy savings. However, the scope of the present proposal

envisages energy savings of 50% to 60%.

With the radiation mode of heat transfer the losses on
account of (G) and (H) would be sought to be curbed, as far as
possible in practice. The actual parameters would be arrived at

during the implementation of the proposed development project.

Even if, 50% of the thermal energy losses are saved, it
would result in savings @ 290 Mcal/hr. Considering on an average
20 hrs/day of Stenter operation, it would be equivalent to about
600 kq'of oll savings per day. In monetary terms, the savings
would amount to about Rs. 2,600/day at 50% savings in thermal
~energy losses on the basis of oil as the source of thermal
energf. Taking 300 working dayé/annum, the annual savings in oil
bill would amount to Rs.7.8 lac. If the proposed stenter's cost
is taken at Rs.15 lac, the payback period for the same would be
around 2 years,

Oon the basis of coal firing of thermic fluid heater, with
average coal CV value of 4500vkcél/k§, the annual savings would
Be;ﬁbout Rs.3.8 laq,in thé’¢0a1 bill. Accordingly, the payback

peridd,'on'the basis of coal firing, would be around 4 years.
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Arngxure = 3
strategic Analvels
DEVREKHA INDUSTRIES
Buginegs Attractivensess .

Saleg/Profit Potential

Projected sales and profitability estimates are based
on market potential existing primarily on account of
decentralised manmade textile industry flourishing 1in
and around Surat with scores of processing houses,
quick to adopt such measures as the ones which lend
them competitive edge.

Growth Rate

The growth rate would depend upon the success of the
first few pieces of equipment with significant savings
in fuel bill. As in the case of earlier three
developments of textile processing machineries by DI ,
initial production would be low whi*h would build
up after two years.

Competitor Analysis

At present no company in the country is manufacturing
stenter machines with radiation heat transfer mode for
heat setting function. DI would be the first
commercial venture to make it, Other established
stenter manufacturers could adopt the new design
concept only after the unequivocal success of the
proposed technology is widely accepted.

Opportunity to restructure the industry

In case of successful application of radiation heat
transfer mode to heat setting of man-made textiles
the same may be extended to other varieties of fabrics
as well with suitable adaptations.

Risk Distribution

The propsed product development would find specific
application to the function of fabric heat setting
only.

Special Factors

Commercial manufacture of proposed stenter machines
would not require any special infrastructure/facility.

Total business attractiveness

6/10

6/10

7/10

5/10

5/10



B.

1.

' Consortium Strength (or Fit) Factors

e ————

Capital Requirement

Commercial manufacture of the proposed stenter
machines would require nominally incremental capital
cost which DI can raise comfortably.

Marketing Capability

DI has existing marketing/servicing set up adequate
to meet demand arising from decentralised textile
industry of Surat as is evident from its existing

activity.

Manufacturing Capability

DI ras existing fabrication shops with necessary
equipment/infrastructure which may be further
strengthened to accommodate higher level of
production during later years.

Technology Base

DI's track record in development and commercialisation
of new technology/product is sufficient testimony to
the technology base.

Raw Material

All materials and components required in the proposed
manufacture are readily available indigenously.

Skills Availability
DI , MANTRA and Himson would have necessary technical
and managerial skills.

Total consortium f£it score

The aggregate score of 78 is shown on the identity

8/10

7/10

7/10

6/1v

7/10

———— -

chart

attached herewith. It indicates fair probability of commercial
success.



ANNEX 3 (Contd.)
(Ref. Page 15)

DEVREKHA INDUSTRIES
IDENTITY CHART
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A.Business Attractiveness Pts B.Consortium Fit Pts
1.Sales/profit potential 6 1.Capital needs 8
2.Growth rate 6 2.Marketing strength 7
3.Competitor analysis 7 3.Manufacturing strength 7
4.Industry restructure 5 4.Technology base 6
5.Risk distribution 5 5.Raw materials availability 7
6.Specific factors 8 6.Skills availability 6

X *
37 11
Total score 78

* out of a total of 60 possible points.
q
@ Out of aggregate of 120 possible points p/é



THE iNDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED
PROGRAM FOR ACCBLBRATION OF COMMERCIAL ENERGY RESEARCH

(PACER)
éth ERC Meeting
grll 23 1990

Confidential Agenda I Item. 2(b)

HBHORANDUH FROM PACER SECRETARIAT
' ON TBB PROPOSAL OF
STIRLING DYNAMICS PRIVATE LTD.

MURUGAPPA POLYTBCHNIC
IIT, MADRAS

Development and demonstration of 2 KW
capacity Stirling Engines based on
kerosene/petrol (urban sector) and
biomasa/agrowastes (rural sector).

Project Title

Principal Sponsor ¢ 8tirling Dynamics Private Limited
' Vanagaram Road, Maduravoyal P.O,
Madras 602 102

Project Cost ¢ Rs 18.50 lac
Means of Pinanéing : (Re lac)
Proposer's contribution
= Stirling Dynamice Pvt. Ltd. 9.25
PACER contribution
- Conditional Grant 9.25
18.50

Project Summary :

The consortium comprlalng Stlrllng Dynam;ca Pvt., Ltd. '
(SDPL); Murugappa Polytechnic (MP),- and IIT, Madras (IITM)
proposes to undertake proﬁect on development of 2 l’KW
externally fired, compressed éir operated stirling englnen
.(8E) based on multiple fuels. Theae englnes would cater to two

different market:éegmenté.' In the urban market, 1t would provxde

41X



auxiliary source of pbwerTeubpiy as alternative to portable
gensets and in rural sector 1t would assist in multiple uses such
.as 1rrigat1on pumping and ‘various agrlcultural processing
activities. It is proposed to develop a prototype of Stirling
Engine which could be brought on load quickly, would be compact,
require less ma1ntenanee and would be cost-competltlve alongwith
different types of combustors. Proposers would modlfy available
versions of plunger pumps and alternators for rural and urban
applications respecgively to suit the s8tirling engines and
demenstrate theirv use at actual user's site. The powerpacks
would be supported by systems ‘for control of temperature,

pressure and speed of engine.

Project Sehedule :

Development project ¢ Jyly 1990-September 1991
‘ : (15 months)

Commercialisation ¢ October 1991 onwards

activities

At the: Seventh PRC meeting it was indicated thet the.
prbposed development is innovative and prima facie'enpportwo;thy.
It was agreed that the main proposer has the teenn;cel‘eapability
to design the SE. However, in view of the_ financial and
administrative constraints of SDPL, strengthening of consortium
by inclusion of an organisation with established commercial
capabilities was advised. Proposers while discussing with PACER

Becretariat, agreed with the suggestions of PRC and indicated



willingnéss;to include a company ﬁuch as Thermax Ltd. which is
technology based organisation having established marketing
capabilities in energy sector. IREDA is also considering
asgistance to SDPL out of funds allocated by European Commission,
mainly for setting up commercial plant. 1In view of the above,
PACER Secretariat had discussions with Thermax Ltd. when it wgs
indicated that powerpacks of the proposed size of 2 KW wggld be
out of its purview and it would be only intérested in Bizes above
50 KW based on radiation heat from industrial furnaces. We now
propose to have discusaions with other companies* for the abové
purpose. We propose to stipulate a condition that thé congortium
would include an organisation whiéh would strengthen the

marketing, financial and administrative capabilities.

* Such as Greaves Cotton, TVS éréup,
Voltas, Godrej & Boyce. -
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A conaortiﬁﬁf 6ohbiating‘of‘8£ir1ing Dynamics (P) Ltd.,
Murugappa Polyfecﬁhiéeand IIT, Madras (collectively refered as
proposers) prbbbaeb -té“uhdertake a project on development and

demonstration of 2 KW capacity stirling engines based on

kerosene/petrol (hrbéh sector) and biomass/agro~wastes (rural

sector) at an estimated cost of Rs 18.5 lac. To meet a part of
the cost of the project, the proposers have approached ICICI for
a conditional grant of ra 9.25 lac out of funds available under

Program for Aceleration of Commercial Energy Rsearch (PACER).

A. MEMBERS OF CONSORTIUM

8tirling Dynamics Private Ltd. (SDPL) (Main Proposer), a
new company was set up in 1984 in collaboration with 8Stirling
Inc., USA, who had developed an experimental model of stirling
‘engine (SE). SDPL further déveloped and modified a 5 KW SE
model (ST 5) and sold about 120 nos. of them for irrigation
pumping sets to DNES, These pumps have been installed in
scattered locations all over the country. Maﬁy of these pumps
Are inoperative mainly for want .of. familiarity/knowledge of

operational or maintenance procedure at the user's end.

Kirloskar Cummins Ltd.,  who had indicated their
willingness to associate fhemaelvea with 8DPL in a substantial
Iﬁanner, withdreﬁ their support even after having had association
for over 2 years. As a feéult, the company auffered. a major

setback in financial, administrative and marketing areas.

At present, SDPL is engaged in the followiné business
activities which rely heavily on strong technology base of the

company .
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(a) Engineering 3jobs involving designing, manufacturing aqd

machining;

(b) Maintaining the 5 Kﬁ‘ééirling engines sold around the

country under DNES scheme; and

(c) Indigenising high pressure (750 bar) water pump for metal

cutting/cleanaing.

The company commenced its buaiﬂeaa primarily with the
objective of SE development and commercialisation thereof. 8ince
the new technology could not be mature enough to enjoy adequate

market éatronage, its scale of production remained low.

During the eight months ended on March 31, 1§89, its
turnover was Rs 8.54 lac (previous year, Rs 27.57 lac) on wﬁich
it incurred a cash loss of Rs 9.72 ;ac {Rs 24.10 lac). The heavy
cash losses were on account of low levels of production and
unremunerative price realisation on SEs. the total accumulated
cagsh logses of Rs 50 lac were met maintly th;ough increasé in the

share capital (Rs 28 lac) and accrued and overdue interest (Rs

19 lac).

To improve the financial working, the company has begun
exeéuting profitable job work related to designing, engineering
and machining as mentioned earlier.. Tamilnadu - Industrial
Investment Corporation (TIIC) is preparing a rehabilitation
package which recogniaes the need for promotion of the company's

main activity viz. Stirling Engines.
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SDPL would inform TIIC about the development project and obtain
clearance from them for use of conditional grant for ‘project
specific purpose only in case of sanction. Suitable condition in

this regard is stipulated.

The company, has so far gained valuable experience in
designing SEs. It has achieved commendable capability of
productionising the'SEs, and has identified the problem areas to
be tackled in . technology development and eventual

commercialisation,

Murugappa Polytechnic (y@) {Co-Proposer) established in 1957 is a
privately sponsdred technical institution under the “expansion of
technical education' scheme in the Tauwilnadu State. Located at
Madras, the polytéchnic is managed by A.M.M. Chariities Trust.
MP is an autonomous academic institution offering degrees/
diplomas in civil, electrical, mechanical engineering and
computer science based on its own syllabi. MP has established
facilities' such as library, video/audio/software library,
workshops, production/training centre, automobile technology
laboratory, high technology workshop etc. Besides it has evinced
interest in the development of non-conventional energy sources
through the centre for Development of Rural Technology. It has
working install&tions of water pumging windmills, 'solar cookers,
solar water heaters, solar farm/tea shop, solar water distillary,

5 hp stirling engine test rig etc.



ﬁP' proposes to undertgke testing of the SE to be
deveiopéa B&r SBBLVVAE 'its test rig. It ﬁoula assess the
.paraﬁeters such as efficiency of ‘the combustéfs and engine with
various fuel, mean t;me béfore replacemgnt of major itesm, and
effecq' on frequency of power ‘ sﬁpplf. Basea ‘on the
teating/evglﬁation, it would'assiaé SDPL in modifications of the

prototype.

Indian Instiﬁute of Tedhnolégy, Hadrés (IITH)A (Co-proposer), a
well known technological ihséitution established in 1959 offera
Bachélor, post graduate.Agnd doctoral,'degreés in sévéfal
disciplines of engineé;ing. IITM has the status of a univefgity.
IITM has few advanced research centres and offers industrial

consultancy mervices.

IITH.would maihly help in design of the product from the
market angle, designing the combustors, especially for direct
firing of solid biomass, cohtrol systems engineering and other
problems solving in metallurgy and other aapecté of material
science. Dr. B.V.A. Rao, Applied Mechanics Dept. who specialises
in Condition Based Maintenahce and Tribology fields would ’be

associated with the project.

In addition, consortium would include a financially sound
and technically strong organisation, SDPL with the help of PACER
8ecretariat, proposes to discuss ‘the project with companies
including Thermax Ltd., Asi§ Brown Boveri Ltd. Greaves Cotton.
We propose to put a condition to that effect before the

conditional grant could be availed of.
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B1o-data of key personnel working on the project is

enclosed in Annex A.

B. STATBHBNT OF 'I‘BE PROBLEM

In Ipd1a, while most of the urban centres have power
supply, ‘Ehe‘ reliability ﬁhereof in terms of continuous
availability is poor, barring very few exceptions. Therefore,
recent times have witnessed growing trend of installing ;mall
capﬁive powerpacks based on Inte;nal Combustion (IC) engines
‘uaing petro/kerosene as fuels by small commercial setups as also
cumparatively affluent households in urban and rural sectors.,
The power requirement of such units is of the order of 1-2 KWw.
In the rural sector for water pumpin§ for irrigation as also

drinking p1-_ose from‘deep wells/canals diesel sets upto 5 hp

capacity are widely used.

The engines of the gensets upto 5 KW exhibit several
drawbacks. The ‘overall energy efficiency of these gensets is
very poor (11%). The combustion being internal, is not complete,
hence the exhaust of the gensets consisting of unburnt
hydrocarbong, particulate matter and carbon monoxide pésea a
poilution . hazard. It also leads to wastage of precious fuei.
The noise of these engines is loud, hence the work atmosphere is
greatly affected. The main drawback of these engines ;s that
though they are available in a very compact form, they consist of
mére than 750 éomponents and parts. This leads to a complexity
,ih'mgnufacturing as also the maintenance of the engine. Due to
thé‘léﬁall 'size of the piston cylinder, the reboring after the

service life of the samé is difficult/ruled out.



These factors coupled with the gap between demand and
supply of Electricity have led to the need for auxiliary ' power
supply based on kerosene/petrol as fuels by small commercial set
ups as also comparatively affluent households in urban and rural
sectors and biomass/agricultural residues tor rural sector.
research is going on worldwidg to (a) improve the performaﬁce/
design of I.C. engines and (b) to evolve viable ‘élternatives
thereto. as regards (a), the technology has reached more or
less, a plateau and no further improvements apart:from materialsa

selection seem possible.

Externally fired engines opérating with air as a working
fluid have been known for the last two centuries. (However, the
present versions have evolved from the models built by Robert

'stirling. John Ericsson and some contemporaries in the earlier
half of the ninéteenth century.) A note on historical evolution
of 8tirling Eﬁginqs (SEs) is &nclosed in Anﬁex B. SEs have

certain advantages over IC engines.

(a) Due to the external firing of fuel, the combustion of the

fuel iszgompleté and extracts its full calorific value (cv);
(b) It also lends itself to any type of fuel /heat sodrée;'x

(c) Due to very iess number of components with simpler design,
the"mqintenance is  easy and it would:haveweghal ‘orA even

longer. longer Mean Time Before Failure (MTBF).

Research on the SEs has been in progress ' for various

appiiéaﬁibna. Automobiles hﬁihg SE has been a major field.

574



-10°

However, 8B is not suitable to be used in cars with the present
level of technology due to non-quick startup and higher weight.
Due to these reasons and deyelophent in IC and CI engines, the SE
research was abandoned. It is only after the World War II that
SE has bgen thought of as viable alternative for power

generation)

SE -as available tdday has various drawbacks mainly owing
to (a) ~ higher "wéight ~ which 'is a disadvantage in
mobility/portability and 'invoives higher material cost, (b)
improper designa of combgutpr. ’(6) lack of efficient heét
recovery sysfem which leads to poor overal} efficieﬁcy, (d) very
slow start-up and (e) 6peratipng at lower pressure. } A;ll these
shortcomings ‘need to be removed before a commercially viable and

techno-economically feasible alternative could be evolved..

Work done go far

SDPL has designed/developéd and produced around 120 SEs
with a capacity of 5 hp for irfigation pumping applications.
These were supplied to various end users through DNES. It has
helped establish thg technical feasibility of SEs. SDPL has
acquired and improved the technology‘and is now capable of
prototyping different configurations of SEB-. The prqducfion
experience has enabled SDPL to analyse various market segments
and their respective needs. Based on this experiencg, SDPL has
"built a crude laboratory model of SE which has demonstrated the
viability of the new, compact configuraﬁion. The officers fron
PACER Secretariat visited SDPL's workshop .and witnessed the

operations of this model with 0.6 KW power output.

4%
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TECHNICAL PROPOSAL,

e ———————r

SDPL, MP and IITM Jointly propose to deeién. develop and

construct 6 prototypes’ ef'stirling Engines of 2 Kw neminal

capacity. This design would be compact, twin cylinder and with a

vee 'eenfiguratioh. These woﬁld be capable of providing 2 Kw

mechanical power oﬁtpﬁt‘aﬁd when connected to an alternator would

generate 1.5 KW of electric pwer. The engines would be developed

mainly for two market aegments :

(a)

(b)

(a)

Urban~Ma}ketﬁi These would prov1de an auxlllary source of

power- which would be operated in case of fallure of grid.

eupply. Bere the SEs would be based on keroeene/petrol/LPG
as fuel and coupled w1th alternator for generating A. c /D, C.

power.

Rural Market : These would be used for varxoue operationa

1nclud1ng water pumplng from deep welle and agrlcultural
proeeaalng. In the demonstration, the SEs would be coupled
with specially deelgned plunger pumps sultable for 1lifting
water from depths - below 30 m. systems for another end
user/agro operations such as thrashing, cutting, etec. could
later on be designed and demonatrated. These SEs would be

based on mainly LDO/blomaas/agrlcultural residues as fuel.

The project would involve -
Designing and developing a new type of configuration of a
compact size (SE). This- .would lead to deciding _the

selection of materials for crankshaft, cylinders, pieton and

.various subcomponents. The engine would have compressed air

(upto 10 bar) as.workiﬁg fluid and specially designed heat

exchanger.

Sk
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(h) Deaigning ~ and conntructlng easy to use and maintain
combustors'gsultable for various fuels viz. (i) solid funls
11ke r;ce hnak/straw, plant leaves/twigs and various
agriduiﬁurai resigues and (ii) liquid/gaséous fuels ,like‘
kerosene, petrol, LDO, LPG, biogas and'producer gas. The
‘maln airm’ here is toenahle quick start, amenabiiity to

chqnges in load and stability in operations.

(c) Designing suitable end use application systems based on-
modlflcatlons/adaptat;ons of alternators and pumps available
in market and finallsxng the specifications so as to
facilitate_ suh-contracting their production for commercial

operation.

(d) Designing and developing cost effective control systems for
monitoring/controlling the critical parameters such as
temperature of source, pressure of working fluid, speed of

the 8.E., frequency of pover generated etc.

(e) Aséembling of 6 prototypes'for various purposes, testing of

these and installation/demonstration at actual users' site.

It.( is proposed to design comhustors with 70-80%‘
efflclency and an engine w1th 20& effxclency. These would result
.in ' an overall efficiency.of 16%. Typically, a 2 KW mechanical‘
output S8E would consume l'lit/nr. of" Keronene (as against
. this portable gensets -of equivalent capacity consume J1.4
- lit/hr.) and be capable of running upto 24 hrs. at a stretch.
- The proposed ASE zwould.be capable of starting in' less ' than &

minute while operating on kerosene/petrol as fuel. It is
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proposed to design engine speed control system based on (a)
governors and (b) pressure relief valves to ensure the power
supply at 50 Hz. It would also have a fuel cut off.device in the
absence of flame and automatic fuel consumption control device.
The gB would have a potential life of atleast 10,000 hrs. and a
mean time before major repairs is expected to be about 2000 hrs.
It is also proposed to design at a later stage co-generation
systems based on the cooling water and exhaust heat nhich would
" enable generation of hot water at about 80 deg.C. for specific

users.

The main stages in development of syst ems and powerpacks

_based on SEs are as follows :

a) Design finalisation for the prototypes in all espects. In
the beginning, the configuration as detaileq in schematic
diagram in Annex B would be considered which would be

suitably modified.

-

(b) Mechanical design of major engine components and sub-

assemblies and finalise their specifications.
(c) Design of control system and other support system.
(d) Construction of 6 protetypea and assembly.

(e) Endurance tests and simultaneous performance evaluation by

independent ageneiea;
(f) Field trials of atleast 2.prototypes at actual users.

(g) Refinements and modifications based on the analyeie of field

data and retesting of modified versions.

bl
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(h) Fxnalisation rof specifxcatlon w1th regard to materials,
mechanlcal draw1nge, tolerances, productxon processes,
1nupect1on procedure and dee1gn of jlgs, firtures, tools,

d1es and patternu.

(i) Productionising and test marketing.,

D. IMPLEMENTATION PLAN

As  SDPL has acquired a capability in designing SEs, it
proposes to take up the reaponeibility of alli the teohnology
development in the proposed project. SDPL would co-ordinate the
implementation of the project. It would asgociate in finallaing

productionising arrangements and standardising the final product

and help in marketing them.

MP, being an academlc -institution having well equipped
high technology laboratories, would assist in testing of the SEs
in laboratory and on the field. MP would asaist in design of
speed control system, MP would suggest modifications ih the 8Es

based on the performance and endurance trials.

IIT, Madrae would lend support for finalisihg the‘product
design which would help increasing the acoeptance 1n both rural

and urban aeotors of market.

MP and IITM would also assist SDPL in design of combustor
‘for direct firing of solid biomass, control systems engineering
;and' tolving problems in materials selection, manufecturiug

prooess etc. .
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The bar chart indicating implementation plan is enclosed,
in Annex C. The project would be completed in 15 months.
Fourteenvpersons.lncludxng engineers (3), Draftsmen (2), skilled
technié?a@b ((6) and support staff (3) would be wofkiqg on the

~ Project at SDPL.

E. COST OF THE PROJECT
The coat of the proposed Project is estimated at Rs 18.50

lac as follows :

{Res lac)

Year 1 Year 2 Total

""" (3 months)
Equipment 4.00 1.00 5,00
Materials, stores & 1.20 0.30 1.50
consummables -
Salaries & wages 4.00 1.00 5.00
Travel 0.75 - 0.75
Data procesaing 3.00 1.00 4.00
& consultancy
General & Administrative 1.00 0.65 1.65
Others 0.60 - 0.60 -

14.55 3.95  18.50

Equipment include various dies, jigs, fixtures, tools, paﬁtefna

and moulds, technical information books and papers.

Salaries and wages are for SDPL manpower as detailed in the

implementation plan.

Data processing and consultancy charges include software deaign

charges for enginé design and external consultante charges, ) &;5f¢
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General and administrative expenses include charges for freight,

transportation, communication and field testing.
Others include labour contracte and miscellaneous charges.
F. FI!IARCIAI. PLAN

. The cost of the proposed development pfbjéct eétimatedcét

Rs.18.5 lac is proposed to be financed aﬁyfqlioﬂs :

(Rs in lac)

. Proposers’ contribution - SDPL 9,25
Conditional grant under PACER 9.25
18.50


http:eitimated.at
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Contribution from 8SDPL :

Though SDPL has accumulated a cash loss of about Rs.50
lac it has taken corrective stepg to improve wbrking. SDPL has
undertaken indigenisation of hiéh pressure water pumps -~ (750
bar) for use in cutting, cleaning applications for M/s. TTG
Machinery Manufacturing Co. Ltd. and proposes to manufacture
these pumps which have attractive profit margins. SDPL aléo does
speciality engineering  jobs involving design, manufacturing and
nmachining of import substitute itéms. These activities would
help the company improve its operations. SDPL's contribution
wculd be nqinly in the form of services of its employees (Rs 5
lacs) who at present are underemployed. Balance requirement of
Re 4.25 lacs would be raised from relatives and friends who have
agreed to provide funds specifically for the development
project. We propose to obtain an undertaking from SDPL that TIIC
or any other 1lending institution would qot have any charge
whatsoever on the assets to be created ‘under the proposed
development project. |
Conditional Grant under PACER

It 1is proposed to provide a conditional grant of Rs.9.25
lac out of funds available under PACER. ' The conditional grant
would be repayable after successful commercialisation of the
‘products developed. Paymentas to PACER would be a negotiated
percentage of revenue arising from the project on
commercialisation ofbthe atirling-engines and limited a maximum
of 200 éercent.of'the PACER contribution towards the project

‘cost.

5!
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G. . PROSPECTS

. f£§_Jﬁ§fkgt¢for portablesgenaets of capacities upto 2 KW
is incfééqiﬁg:ﬁatna~faat?pgde.’ It is estimated that the Fotal
" demand ifof.!generating sets upto 2 KW would be in the range of
1,39,00 noﬁ.ﬁ in 1969-90. It was estimated that the growth rate
of demand,fér Portable Gensets would grow at a rate of 15% every
year. However, the two portable genset manufacturers have
barely achieved 50% capacity utilisation in 5 years., The
projected gap between demand and supply of power is expectea to
rise. The genset demand,  however, does not consider the vast
rural market mainly. for water pumping and various agricultural
processing operatidn. The S8E would not replace the Portable
Gensets and would take up a little share of market. As the
gensets are commercially developed and lot of research effort has
gone in product development to make it user friendly. 1In view of
the experience of portable genset manufacturers in urban market,

it is felt that concentration of rural market would lead to

better prospects. The market forces demand that the SE has to

have such features that makes its use most easy and satisfies the
user's needs most effectively. SEs can be -built in various
éonfigurationa making possible their. uses for several purposes
other than. power generation as well. Some of these have been

illustrated below :

a) Use as Heat Pump : SE when operated reversely by means of
eiectrical motor operates as an heat pump. The atmoéphgric
heat is upgraded to about 90 deg.C temperature. After proper
research, suitable products for grain, tea, coffee drying
could be designed. The main advantage would be non-use éf

Chloro-fluoro Carbons.



b)

c)

d)

19

Use for Refrigeration : The SE operated by electrical energy

but not reversely (as in heat pump) can lead to cédlihg down
of the head even to sub zero temperatues. This is based on
the principle of adiabetic cooling where heat is pumped in

the cooling water.

Use of Solar Energy : Research on SE in Japan is mostly
concentrated on this aspecé. - As the heat source is external
to the engine itself, use of solar energy is possible.
Parabolic dish solar concentrators would be required whe;e
concentrations as high as 1000 times is achieved. This heat
can be concentrated on or trénaferred through a heat pipe to
the hgating head. Thus, the operating cost would be
practically nil. Similarlf, use of radiation heat from

industrial furnace could also be made.

Use in automobiles : Although the slow start feature is not

desirable in autbmobilea, with the poséibility of start up
within a minute would lead to a better acceptabiliﬁy. The
cars based on SEs would make most efficient use of fuel and
would have less difficulties in negotiating slopes as they
would not need change of gears (the RPM of SE would adjust

with load).

Thus, with the ongoing research, the prospect for

commercialisation of SE is bright.

61
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H. BUSINESS PLAN

Based on projection of demand for generating sets of
" nominal capacity of 2 KW and mize of proposed operations of the
main proposers there would be no difficulty in marketing them.
The stress would be on rural market where the portable gensets
have not penetrated a great deal and the SEs with agrowasteé
‘would have more acceptability. The projections of profitability
are based on a modest sale of 500 engines of 2 KW shaft power
output in the beginning at an ex-factory price of Rs 16, OOO’each.
The 1level of product1on would be ra1sed over next few years.
Estimates of prof1tab111ty is enclosed in Annex D. The estimated
cost of setting up production plant with an installed capacity of
6000 SEs p.a. is Rs 280 lac. In the beginning, SDPL proposes to
manufactu;; the SEs itself and market them through reputed
agepcies. We would be stipulating a condition that an
organisation which is strong in finance and marketing shall be
included in the consortium, hence, the marketing would be eased.
Aftef a few years, it may decide to license the technology to

othera in India and ahroad.

I. STRATEGIC ANALYBIS

The proposed technology development is likely to cﬁange
the power genset market significantly although not so much in
terms of market share but due to its expansion in thé rural
sector. The consortium to take up the development project is
technologically sound and would be strengthened with a suitable
oganisation to take up the commercialisat§on. The proposed

project was analysed for success in commercialisation on two
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' types of £actofs Giz; buéineaé attractiveness (score of 38 out of
60) and consortlum fltneaa (score of 43 out of 60) totalllng to
81 out “of 120 indlcating brlght chancee for success of the
technology development in commercialisation. The analysis is
presentediin Anhe?73;;

RECOMMENDATION

The technology of stirlin; Engines ia'known for long and
it is proposed to bring out powerpacks based on it. These being
more efficient than I.C. engine based gensets, are attractive
propositions for the urban user. The rural markets' response for
the efficient, rugged irrigétion pumps and agro processing
application based ‘on Stirling Engines is likely to be
encouraging. The consortium is well geared to take up the
challenge of designing, developing and testing. We propose to
help SDPL identify a aultable organisation which would strengthen
marketlng capabilitiea of the. consgortiunm. We, therefore,
recommend providing‘ a conditional grant of Rs.9.25 lac to the
consgortium consisting of Stirling Dynamics (P) Ltd., Murugappa
Polytechnic, and 1IIT, Madras and a suitable commercial
organisation to meetlé part of the cost of the proposed project
out of funds available under Program for Acceleration of
Commercial Energy Researgh on the folloﬁing main terms and
conditiohs.:

1. an ofganisatiop which is sound financially and has a track
record in successfully commercialising tgchnological
products/procé;ses, which would be willing to enter into an
agrreement for PACER assistance shall be inducted in the

consortium,

b7t
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Béfbté availing of the conditional grant, the proposers shall

enter -

(a) gntér into a Memorandum of Underatanding specifying their
mutual righte and obligations to the satisfaction of
ICICI;

(b) obtain from Tamilnadu Industrial Investment Corporation
and - working capital lenders their consent to the

proposers undertaking the development project and

(c) give an undertaking that Tamilnadu Industrial Investment
‘COrporation or any other lending organisation or creditor
'shall  not have any charge whatsoever on the assets to be

created undef the proposed R&D pProjects.

The proposer who commercialises the technology agrees fo make
payments to ICICI of 200 per cent of the conditional grant
disbursed as a negotiated percentage of revenues arising from

the commercialisation of the project.

(a) Land, machinery or equipment purchased in whole or in
part with the conditional grant shall belong to the
proposers but shall nonetheless be clearly identified and
used only for the proposal purposes, unless ICICI

otherwise permits in writing.

~(b) The'proposera shall not sell, give or lease, licence to

conduct, mortgage, charge or otherwise dispose of the
said machinery or equipment except with the prior

permission in writing from ICICI.
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6.

7.

9.
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The_ main proposer shall bring in R8.9.25 lacs to méet a
part of the cost of the project in a meanner and schedule

to be finalised in consultation with ICICI.

The propoaera'updertake to bring in additional fun&s in
consultation with and in a form acceptrable to ICICI to

meet any shortfall that may arise in fainancing the

‘Project and/or other requirements.

The proposers shall utilise the conditional grant only
in accordance with the approved Proposal Budyet to be

finalised in consultation with ICICI.

The proposers agree to appoint key. péraona for

iﬁplementation of the project in consultation with ICICI.

ICICI and its authorigsed representativea reserve the
riaht to' carry “out ‘technical, financial and legal
ihﬁpécaéiohs during’the implementation of the project. '

The projosers shall keep ICICI informed abéﬁt the
progress of the project by submitting periodic reporta in

a f&fﬁfhha’hﬁbstéaée7£6 the satisfaction of ICICI.

MR R [ ‘4
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;ué gote on Stirling Engines

A st1r11ng Engine (SE) is a mechanlcal device which
operates on a cloaed Hegeneratlve thermodynanic cycle with eyclic
compression -and equns1on of the working f£luid at different
temperature - levels, i The flow is controlled by volume changes
and' there is a net ﬁonveraion of heat to work or 'vice versa.

SEs are oftenxrefered~§s hot-air/hot-gas engines.

A. Brief Higstory

-Although the flirst inatances of the open cycle air engine
go as far back as 1649 when an atmosphefic fire-wheel was built
in France, the truly w?rking model of open cycle engine was built
in 1807 by Sir Georgd Kayly, an aeronautical engineer. Robert
Stirling invented thé‘closed cycle regenerative engine in 1816.
Contemporaneouslg wltw stlrllng,’ Swedish inventor John Eri;asgn
1ntroduced open-cyle, regenerative air engine. Ali £hgae
developmenta faced uimitationa on‘ the account of lack of
sultable materlals. tThe early eng1nes were moatly used for
dr1ving vent1lat1ng fahs and water pumps. In the m1d-n1neteenth
'century, the InternallCombustlon (1C) eng1ne was 1nveneted wh1ch
jwas thoroughly researched wor)u over. This, coupled w1th

hdevelopment of electr1b motor led to be SE being sidelined.

Phillips Reaea#ch'naboratory (PRL) continued ‘the reésearch
con :SE and.concentratefl:-on.miniaturisation achieved through = very
: §

~‘high working fluid gressurea with an objective to provide a

small, quiet, thérmaﬁly activated electric power generator for



radios in areasvwﬂere electric power was not available., PRL
research led to the development of rhomblc dr1ve and roll-sock
gseal whlch resulted in slngle multlple cyllnder SEs. Philllpa
granted licences Qf the technology to General Motors, Ford
Motors,. United Stirling AB Sweden and West German consortium of
MANf,and'MWM ~ In 1?77, U8 Department -of Energy embarked . on a
geven year. proqramne for development of automotlve Stirling
Englnea (370—1480 KWW by allocating $ 180 M. The research on SE
ial going on worldwi?e with stress on aolar‘energy especially in
Japan. No commerciah level product has yet come out so far.
B. Technical Details|

© As mentioned earlier, a ‘Stirling Engine is a device
operating on cyclic bolume changes of the closed circuit working
fluid. We dencrlbe;belon, first the ideal cycle viz. Stirling

Cycle and. then the practlcal cycle.

Stzrlzng Cycle \SC),' an idealised thernodynamic cycle is similar
to the Carnot cygle. As 1lluatrated in Figure 1, conslder a
.cyllnder conta1n1ng two vnposed pistons with a regenerator whlch
is a packed wzre-mesh which alto rnately releases and absorbsg
‘ heat. One of the two volumes between the regenerator and the
élatona im called expanslon apace and is waintained at a h1gh
_temperature Tmax. The other is called compression space and
__malntalned at low temperature Tmln. In the ideal cyclevit is
_aaaumed that ,there. is no thermal conduction .in longitudinal
direction,;,pistons émove with friction and without any leakage
. loas of,the working,jluid.. There are four processes in the cycle

and are described witlh reapect to Figure 1.

B2
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Process 1-2 E v The compressxon =~ 8pace Piston which 13 at oute:

dead polnt moves to ‘the’ 1nner dead point. The working fluid, all
of wh1ch is - 1n the cold compressxon space is compressed
1sothermally as hept Qc 13 abstracted from the cyllnder to the

surrounds.

Process 2-3 ;‘ Here, the compresalon apace cyllnder continues to
‘move towards the 1nner dead Point but' the expansion cylinder
starts mov:ng to 1te outer dead 901nt,. as a result, keeping the
volume constant. i,The worklng fluld passes through the

regenerative matrix and heat transfer to the working takes place.

Process 3-4 : .The Txpaneion spacé cylinder continues to move to
its outer-dead point} the other’ cylinder is steady. As a result
of expansion, heet'Qe is 1sothermally transferred from external

heat sources at tmax to the working £1u1d.

Process 4-1 : In thlﬂ phase,‘ both pistons move, resulting in a
constant volume but heat from the work;ng fluid is trasferred to

the regenerat1ve matrax.

The‘Fiyure 1 Hescribes the oYCle on P-V and T-8 diagrams.
It ‘is clear that if the temperature gradient Tmax-Tmin is kept
high the efflclency Would be high. BEfficiency is defined ag =

(Tmax-Tmin) /Tmax.

Practical cCycle : The asaumptions in : the Ideal cycle as

described above are not posalble to be ach1eved in reallty. In



FIGURE 2
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Stirlihg cycle as prime mover and as cooling engine. In both prime movers and
eooling enginey the compression process occurs at temperature T,.,. The expansion process
occurs at a temperature of (3) T, in the prime mover, and (b) T, in the cooling engine.
Heat is suppliept at » high temperature to produce useful work ia the prime mover. Heat is

abstrasted|to refrigerate. in the cooling engine, and a et input of work is required.


http:refriserate.An

addition} ;there are eeveral mechanical and design disadvantages

llke dead epace (1.e.ﬁ volume of cylinders which is not swept by

the pletons), ‘ylmperfectvheat transfer between the regenerative
matrix ehdvggrkxng fluid.. heat losses from the body of the walls
of eyliheeg‘ete,; aeéa reeuit, the relative efficiency defined as
ratie | ef. aetuel ithermal efficiency ideal efficiency is
eﬁbetentialiy. lower than 1. a value in excess of 0.4 is

considered as well designed machine.

The SE deeign exhibits various mechanical difficulties
such as materials avallablllty/selectlon of diee. 'Varieue
configurations of SEs are possible. SDPL, baeed on its
experience of 5 hp SEs, has evolved a model which is based on two
cylinders arranged fperpendicularly. The propoeed SE is as
described in Figure 2. The benefit of thxs arrangement over the
single cylinder arrangement is the compactnese and the simplified
alignment. The rating of the SE can be increased/decreased in an
- operating range by variations in the preeeure of the working
fluid. A SE with working fluid at atmospheric pressure capable
of generating 1 KW power could give 2 KW power with the raised

pressure of 7.5 bar.

‘C., Other Uaea of 8t1tl1ng Bngxnea

(i) As Refrigerating: Machines :

we descr;be thxe use w1th reference to the P-V- and T~-S

fdlagrams (Figure 3), - The' 'SE for‘refrxgeratlon application runs

like in prxme mover operation. The only dlfference being that

_the temperature of heat eupplied from: external eource during

&7
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expansxon is- lower tHan the temperature at whlch heat is rejected
from : the same durlng compression. As described on the  P-v
diagra@3 iniFigure‘3g “the work of compression (Area 1-2-5-6) is
the eameﬁeakfdr‘prime-over mode. The work of expansion (Area 4'-
3'-5-6) éfbrcfefrigeéation mode #a leas than the compression work
and work;eQuiValent ﬁo area 1-2-3'-4' from the external source is
necesaary to drive the cycle. During transfer from compression
apace to .expan81on . 8pace in process 2-3' the working f£fluid
experxencea a decreaae in temperature and a corresponding
xncreaae <dur1ng probesa 4'-1. . The coefflcxent of performance

'(COP) is defxned as the ratio of heat lifted to work done.
COP = Tref (Tmin-Tref)

(ii) Heae‘ggmﬁ :

The SE in heat pump mode operates 11ke the refrigeration
mode, the only dlfference be1ng both Tref and Tmin are increased.
Unlike the other applications, in the heat pump mode, Tmin.is the
temperature at which heat is rejected from the system and is a
useful product. Thue Trnin ie aboke the ambient temperature and
heat is supplied to6 the cycle .at Tref. A comparison of
refrigeration mode a@d heat pump made is given in Figure 4, In
both the cases work from external source equivalent to area - l1-2-
3'-4' on the P-V_dieg;am is essential to drive the cycle..

heat rejected/work done

COP (heat piimp)
. : Trnin/(Tmin-tref)

Reference : St1r11ng Engines
' G: 'Walker, Clarendon Press (1980)

" R%
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Slhth;qdeunhutp;mpmdnrchpn’ ting machine. (a) beat pump. (b)
relrigenaling machine. When openating as a heat pump 'or refrigerating machine, the
expansioh process occurs ot a temperature less than that for the compression process, and a
net inpud of work is required. In the heat pump, expansion is at atmospheric tempzrature,
and the Heat rejected during compression, at a high temperature, is the useful output of the
cycle. Injthe refrigerating machine, the heat supplicd, during expansion at a low tempera.

- ture, is the useful refrigerating capacity of the cycle.

aq

Pas

I



1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)
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Finalization of design -
nf systems components

Manufacture of tools,
dies & fixtures

Component machining
Assenmbly of first proto-
types and testing at
factory

Finalisation of system
components and
auxiliaries

Testing of prototypes in
different applications

Analysis of data, system

refinement

Industrial system package
design

Manufacture/assembly of
prototypes

Independent field
testing, data analysis
and modifications

Finalisation of design/
drawings and projections
for commercialisation

Report preparation
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Annex D
(Ref page
(SDPL-MP-ITTM)
A PROFITABILITY PROJEC'II_‘I‘ONS;
Sales 1 ' 2. v v l3 - 4 5
Quantity 1000 2000 qqodf 4000 %4006
value 160.0 ' 320.0  480.0  640.0  640.0

Materials, stores 78.0  153.0 225.0  288.0- 288.0
and consumables Sl R ; ' : v

‘tilities 7.0

Salary & Wages 40.0 43,0 50,0  -55.0 60.0

12,0 15.0. " 15.0

Repatr & maintenance _57&0 :iQ;Q. le{U ,15;O¢.J ‘15;0
Factory supplies ]12,b 15,0 '201@ 20,0 20,0

Royalty-PACER 6 3.2 as 8.9 -
(l% ,(l%) ‘ (l%l (2%) L

Selling Expenses 15.0 . 20 [0 25;0 0.0 30.0

Total cost . 160,6 ‘25352" 348.8  431.9  428.0

Profit before Interest (0.6 66.8  131.2 '208 1 212.0°
and Depreciation L I sl e . S

Preerest : 2900 31,00 303 -_'28‘."8 30.0
Depreciation - x48;2 %;Q;él‘  §2;6: 551610  ;;1.4

Operating proflt/ @??;81 ;78;§; ﬂisjiié i?O.G

(loss)

Net cash accruals, (29.6;  .35.8 - 100.9. 179.3°  182.0



Annex E
SDPL-MP-IITM

{Ref Page )

Strategic Analysis

The success of any R&D project on commercialisation is a
very critical matter for the decision making by the top
management . If a reasonable estimate of probability of
commercial succeas of an innovative product is available before
cciamiting large amsunt of funds on the R&D project, the decision
making is greatly facilitated. This is possible to a certain
extent by analysing certain factors pertaining to the proposed
business itself and to the strength/fit of the consortium which
would undertake the development. We discuss below 6 factors each
from both these class of factors to assess the probability . of
commercial success.

Score

A. Business Attractiveness Factors

a) Sales/profit potential

The product shows promise especially
in rural market. It may take few years

to enter the urban market. 7/10

b) 'Growth rate
Market growth depends entirely on the
initial acceptance which can be achieved

ﬁith an agrasive marketing at least in

the beginning 6/10



c).

d)

e)

£)

COhggtitor Analysis
The competition in mainly from

portable gen-gets. However, ag ’these

have not yet entered rural market. (which -

8Ee have done) and the share of market
sought is very little, competition is not

expected to seriously affect the product,

Opportunity to Restructure

Presently the pumping and agricultural
Processing operations are doﬁe mainly by
grid supply. Therefore there would be a
great scope - for réatructure of the

industry.

Rigk distribution

The pProposers have concentrated or

rural market and on a few operation

required in agriculture, However, urban

market option is.exieting and risk is-

relatively djstributedﬂ

Special factors

8Es would utilige non-conventional
fuels and are expected to be energy
efficient.l They are, therefore, likely
to receive subsidies and concessions,

Total Business Attractiveness

7/10

6/10

--5710



a)_

b)

c) .

d)

e)

COnébrﬁidm Strength/Fit Factors

Cagitél reggirement/availabilitx
éoymercial project, though invol@ing

sizabie capital need, would be taken by a

atrengthened consortium. However, such

- an organisation needs to be idecntified.

In house marketing capability

The organisation to be selected would
have a well established marketing set up
hence the marketing aspects would be

eased.

In house manufacturing capability '

SDPL has established itself even with

a meagre capital availability and now
possesses good capabilities in achieving

quality of the production.

Strength of Technology Base
SDPL  has acquired an ability of

deveioping the SE with various designs.
It has evolved the product and is the

only company to have done so.

Raw materials availability

The stress is on indigeneous
abundantly available and cheap raw

materials.

6/10

6/10

8/10

.8/10

8/10

%



f) Skills. avallabilltx
SDPL has the essentlal techn1ca1

' background. », The consortlum would be
strengthened by an organlsatlon T with

administrative,: f;nancla1‘ and marketing ,

skills, 7/10
: fetal consortium fit score 43/60

Total - 81/120

S=====

The score of 81 is represented as § on the identity chart
in Annex E (contd) thCh 1ndlcates fair probab111tv of commercial

success .,
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-(Ref. Page

{Contd.)

)

(SDPL-MP-IITM)

IDENTITY CHART_

Attractiveness Fitness
gcore’: . score
120 % % % & A % A % K R A R A KX R R R R R R AR A R A 120
x x X . &
110 *--- LB L2 - * 110
% % % L4 ®
100 = - - ® —— X 100
. ®x ®x ® ®x ®x ® M
90 ® R P » -* - ® 90
% ® ] ® ® ®
80 * *- L R D * 80
] ‘R ® Xk =& ] ® ®
70 ‘*;é:*é;=====*2:==a==*=======*=======*=======*===*-—--70-cut of
- R R ® ® ® ® R R .
60  Aua: * N * 60
R % ¢ * ® ® ® R %
50 - - Ree L J T . P 50
] ®  d ®  d ® | ®
40 . T ® ————en —— ® —— 40
' ® *x ' L o® ®
30 ] ® R ] ® ® 30
‘R ® ® ® 3 ®
20 = ——— LT -t 20
® ®x ] 3
10 » * - * 10
* ' ® . =
o XA A K K K & XA & X &R R . A KA A K KX K & X kK kR Kk ® X 0
................................................... i
A.Business Attractiveness Pts B.Consortium FPit Pts
l.Sales/profit potential 7 1l.Capital needs 6
2.Growth rate 6 2.Marketing strength 6
3.Competitor analysis 7 - 3.Manufacturiag strength 8
4.Industry restructure 6 4 .Technology bhase 8y
5.Risk distribution 5 5.Raw materials availability 8
6.Specific factors 7 6.Skills availability 7
*®
38
Total acore 81

* Out of a total of 60 possible points.
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| THE INDUSTRIAL CREDIT AND INVESTMENT CORPORI™ION OF INDIA LIMITED

ERQGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH
| ARACER)
8th PRC Meeting
| April 23, 1990
Conidential Agenda Item 3

HOTE FROM PACER SECRETARIAT
ON FORMULATION OF PROPOSAL FOR SOLICITATION

At its 7th meeting held on February 13, 1990, Peer Review
Committee (PRC) noted the ‘Approach Paper ' on Project
Formulation' as also six project ideas for solicitation of
proposals selected by the PACER Secretariat in consultation with
the Chairman, PRC. The Committee - suggested further
processing/data collection on these ideas so that proposals could
be formulated in due course. Accordingly, PACER Secretariat has

initiated steps on various project ideas.

A brief note on project for development of AMORPHOUS
MSTAL ALLOY CORE TRANSFORMER 1is enclosed.

g7



THE mnusmm. 'CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED
© PROGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH
{PACER)

‘8th PRC Meeting
April 23. 2990

NOTE ON EORMULATION OF PROPOSAL FOR SOLICITATION
AMORPHOUS METAL ALLOY CORE TRANSFORMER

TECHNOLOGY - BRIEF DESCRIPTION

One of the major problems faced by the power sector in
India relates to transmission and distribution (T&D) losses. The
average T & D losses in Indian utilities during 1986-87 were
estimated at 21.5%. Distribution transformers form an integral
part of T&D system and reduction in core losses in transformers
would result in conserving energy even though these losses may
be a }small percentage of total T&D losses. T&D losses
particuiarly assume significance in rural . electrification
requires wide distribution network. By March 1989 about 78% of
totul number of villages were electrified and about 76,000
small distribution transformers (of upto 100 KVA size) wefe used
for the purpose during 1988-89 alone. Thus there is enormous
pdtential for gaQinq energy by reducing coie lossésv in

transformers.

At present transformer cores are being manufactured from
cold rolled grain oriented (CRGO) steel. _.Stacked cores are
formed by using profiles stamped out of sheet metal on presses.

Amorphous Metal Alloys (AMAs) now offar as new mate:ial for

70"



transformer:. gorea\;becgqse‘og-theirrbetter,magnepic properties.
AMA Core Transformer’(ACTi#éan*réduce ééré 1685 by 50% compared
to conventional CRGO core transformers. The initial investment
in .ACTs is expected to be about 30% higher than conventional
transformers, however, the additional cost could be recovered

within short spah of time.

'ﬁhén'uolteh alloys are solidified :-rapidly (cooling rate
- 1,000,000 ~ deg ‘c/sec) ctYsthls*éhnndtrrdim:hnd their atomic
structures remain amorphous, 1ikeﬁthgsglo£,glgss. The amorphous
metal alloys are made by rapidiy éoliaifyind mixtures>ot iron,
nickel, ' titanium, molybdenum or chromium‘with elements such as
carbon, . phosphorous, boron or silicon. The resultinq materials
have characteristics ﬁafkadly different from those of their
crystalline counterparts. Some amorphous alloys have low melting
points teamed with high strength and hardness. Others offer ease
of magnetization and relatively high resistivity. Still others

combine easy magnetization with flexibility.

As structure of AMA is amorphous 1like that of ¢glass
the bonding force between the atoms °'is significantly 1less.
Thereforé' it réquires- less énerqylfor oriénting then during
madnetisation-demaqnetisation cyclés. This ix the main principle

beﬁind reduction of core losses in ACTs.

AMA is manufactured in the form of thin ribbontor 0.025
mm thickness bivmelt spinning process. The material is extremely
hard and is.difficult to cut or shear. This property of material
.éallsv for special design of core and also special equipnent for

cﬁtting and processing of core assembly.

A\
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The technology development for manufacture of ACTs has

mainly two components as follows :

a) Development of process for manufacture of AMA material.
This would involve development of various compositions of
AMAs and processes to manufacture them.

b} Design, fabrication and testing of ACT.

It has been envisaged to pursue component ‘b at
present. Component ‘a’ would require basic. research work,. large

amount of resources and would involve long gestation period.

STATUS OF DEVELOPMENT OF TECHNOLOGY

At present AMAs are manufactured on commercial scale by
Allied Metglas Products and Mark Metals,both from USA; Vacuum
Smelzek, West Germany: and by a Japanese company. AMAs are
commonly known in trade as Metallic glasses {Metglas) or ‘Amo

Metal' (Landed cost in Bombay is about Rs.100 per kg)

ACTs, at present are being manufactured by General
Electric (GE), Westinghouse etc. Japan has also started

producing such transformers.

mmnmmmmmmmmm

{In India)

In 703 Dr. (Prof.) T.R. Anantraman started research on .

rapidly solidified metals which he is continuing at .Thapar
Corporate R&D Centre, Patiala. However his effort is confined
to developing various alloy compositions at laboratory level.

Usha Amorphous Metals Ltd (UAML) has been recently promoted by
Usha Rectifier. Delhi for manufacture of AMAs. To develop the
market for AMAs, UAML. has taken up developmeht and promotion of
ACTs on the forst phase of its market seeding programme. So far,

it has attempted development of 25 KVA ACTs.



;Electrical Research and Development Association (ERDA) ,
Barodalvrhas developed d single phase . 10 KVA distribution
transformer with AaMA core"in co-operation with 2 local
transformer manufacturers. - The prototype transformer is
presently -being field tested: by  Gujarat Electricity Board.
Corporate - R&D Centre, ,BHEL.has also developed,a prototype ACT.
Crompton  Greaves Limited, Bombay has. also -initiated. steps to

develop ACT.

PROBLEMS TO BE TACKLED *
Problems = to be tackled in the development. of ACT can be
categorised as follows :
1) Design constraint:
2) Manufacturing/Production problems
3) Testing aspects

4) Repairs and maintenance aspects

1. ‘Design copstraints : The physical properties of AMAs such as
high hardness, 1limitation on width of ribbon etc. mainly pose
design problems. As the material is hard to cut?orgshearfit is
difficult to form laminations for core with conventional‘tooling.
As a result the AMA transformer cores 'can‘ nave following
confiqurationsA: a) cut core b) distributed gap core c) Torodial
core and d) cruciform core. Of the above confiqurations
distributed qap core has better properties. The desiqn stage

also has to take into consideration manufacturing, testing,

maintenance problems.

* The discussion is restrlcted to design and fabrication of
ACT from AMA Strip
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2.
" a) Modification of process for manufaééﬁ:é to'suit 3 phase

‘aistribution transformers

b) Selection of process ror_cuttind AMA ribbon from various
féasible alternative means such aé 1) giaphite edge tool

' '11) high speed cutting wheel 1ii) plasma arc etc.

¢) Absence of standards for Jigs, fixtures, gauges tool@ngs
etc required rpr production

d)',The'"conventional annealing ovens will not be suitable to
éarfy out specigliséd annealing. ' The specialised
annealing ovens required for namufacre of ACTs ake not
vavailable presently.

3. Testing agpects : In order to compare core losses with those
of conventional transformer accurate instruments. will be
required whichvcould include equipment to anélyse distorted
wave farm. It may also be necessary to design suitable
test methods for ACTs.

4. Repairs and maiptepance : Data on these aspects is hardly
available. Repair cosis are expected to be on higher side
as it would amount to reopening of core. in order to replace
defective coil.

Milestones to be achieved and parameters of poerformance to be

aimed at: | '

Major milestones to be achieved include following ;
1) " Design of 100 RVA AMA core transformer -
2) Design (Develop specificafions) and manufacture/procure-

zoblens invelved ia manufecture of ACT are ag follows !

mgnt of tooling, annealing oven, c¢oil winding equipment
aetc. :

914



3) Arrive at an appropriate economical processes for cutting

AMA ribbon.

4) Develop techniques-for forming core-on:.:mandrel, opening
up of core, core lacing (forming of the distributed gap
joint). ’ ‘ ' . S

5) Develop appropriate method of testing.

Principal parameter of performance of ACT is core loss.
The core 1loss in ACT should be aimed at 70% of that of a

conventional transformer.

Alterpative Routeg :

ACTs can be manufactured from AMA ribbon (0.025 mm
thickness) following the steps mentioned earlier. As the
thickness of the ribbon is small it is difficult to handle this
material. Process of forming core on mandrel induces stresses
in the core which are to be relieved by annealing under magentic
field. Annealing is a critical step in the manufacture of ACTs
" as the process has to be carried out as per the predetermined

heating and cooling cycle. (Refer Annexure-B)

Alternatively one can start with bunched strips (0.13 mm
thickness) which are supplied in the form of ~ut sheets according
to the requirements of the transformer manufacturers. These
strips can be used for manufacture of stacked core transformers.
The process for manufacture of ACT is simplified by using bunched

strips as annealing is avoided in this route. (Refer Annexure—-C)



. Estimated Cogt:
Based on the discussion with the experts in the field the

cost of development of AMA core transformer (starting £from
bunched strips) is expected to be about Rs 30 lac. The cost of
equipment required for the project such as coil winding machine,
coil cutting machine, annealing oven, testing equipment would be
in the range of Rs. 7 to 10 lac. Expenses towards salaries,
wages, materials etc would form remaining part of the cost of the

project.

Potential Application Area:

puring the year ended December 31, 1989 about 90,000
transformers of upto 250 KVA rating were produced. Considering
that nearly one lac distribution transformers are added to the
system every year, lntroduction of ACTs in the country will
result in considerable saving of energy. About 2-3% of the total
electric energy consumed in rural areas goes to keep transformers
energised. ACTs thus offer an appropriate solution for
distribution programmes.

NOTE pDuring the discussions with ERDA, Baroda and Usha
Amorphous Metals Ltd. (UAML), New delhi for compiling
information on the subject PACER Secretariat received
indications about their interest in approaching 'PACER
for development projects in the field. ERDA has also

submitted a profile of project for development of ACT
(63 KVA - 3 phase). (Refer Annexure-D)




This writeup is prepared by S.S. Tamhane based on visits

and discussions with following : (Name’ of the persons
contacted in bracket)

1.

Electrical Research ‘and Development Association, Baroda

.(Shri R.H. Buch, Director . and shri U.cC. Trivedi,

Sr. Engineer)

Usha Amorphous Metals Ltd.
(shri Mahesh Gidwani, General Manager (Projects)

Indian Institute of Technology, Bombay
(Dr. P.K. Rao, Dr. A.R. Rulkarni, Dr. N. Vemkat' Ramani)

Crompton Greaves Limited
(shri N, Naik, Design Engineer)

References : - Machine Design, April 1984
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Annexure-A

PROCESS FOR MANUFACTURE OF ACT

 Proéess for manufacture of AMA core transformer includes

followi@q steps :

iy

ii)

iii)

iv)

v)

vi)

vii)

Winding of core on mandrel from bulk reel. The tension

in ribbon during winding is an important parameter.

Cutting of core to form strips. Tﬁe cutting can be done
by g¢graphite edge tool or high speed cutting wheel of
green carborandum or even by plasma arc.

Cut strips are picked up in samll bunches and are then
wound around a dividable mandrel.

Core 1is formed by driving a wedge between the 3 parts of
madrel (ie by forming process) usihg forming pressure of
about 10,000 kgf.

The core is annealed according to a designed time
temperature cycle under inert atmosphere and magnetic
field. The annealed core is wrapped up with insulating
cover. | |

The core is reopened from distributed gap joint and coils
are inserted.

Opened layers are folded back to form joint



IERS INVOLVED IN MANUPACTURE QF
DISTRIBUTED GAP ACT EROM AMA RIBBON

| AMORPHOUS METAL
L BULK REEL .

LCORE WINDI NG
[CORE CUTTING
[CORE” RF\/\/INDING |
[CorE FORMING

CORE. AN NEALING

‘CORI; INSULATING COVERI

PRE COIL [ INSERTION]
' [CoRE LACING
CORE COIL ASSEMBLY;?
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Alnnexure-C

STARTING FROM BUNCHED STRIPS (POWERCORE)

|POWER CORE BULK REEL|
AMINAT N
[Lav ION curt gl [

STACKED CORE ASSEMBLY |

'|EDGE PROTECTION

|

REMOVE_ 0P v_oke | i
=
[CO_IL-INSERTIQN | AR MF
REYOKING | NﬂM N
CORE-COIL~ASSEMBLY |

L



ANNEXURE =D

. PROJECT PROFILE

Consortium R&D Project’

1, Proposer : Name

Add;eqs

Telex
Telephone
Gram

2. Name & Designation of
contact person

3. Co-sponsors in the 1.
consortium

2,

. Electrical Research & Development
_ Association

Post Box No.760,

Makarpura Industrial Estate P.O.,
Vadodara 390 010

0175-425 ERDA IN

42613, 43182

ELECSEARCH

! Dr MS Padbidri-
Deputy Director

Electrical Research & Develoment
Association

Gujarat Electricity Board,
Race Course Circle,
Vadodara 390 007

. Tel. No. 323481

Telex No.: 0175-264Gram : GUJELBOAR

Contact person : My VJ Ambwani

)

Executive Director(:::RD'

Patson Transformers Pvt. Ltd.

C/o. Voltamp Transformers Pvt.Ltd.
N.H.No.8, Maneja

.VADODARA

Tel No. 42478, 42011
Telex No. 0175~277 Gram : VYOLTAMP

Contact person : Mr. L.H. Patel, M.D.

Power Control Equipment Co.,
5/12, BIDC, Gorwa Industrial Estate,
Vadodara 390 016 -

Tel. No. 320922 .
Telex-No. . - . Gram: POWERLITE
Contact person : Mr. S.C. Patel, M.D

jol*


http:Telex.No

5. Ashok Transformers Pvt. Ltd.
Road No.12, Udhyognagar
Udhana 394 210,
Dist. Surat
Tel. No. : 88591, 88592
Telex No. : - - Gram.: MACTOOLS

Contact person : Mr. P.R. Vakil, M.D.

Information on current operations :

- ERDA is a coLOperativeTR&D“ipbtitutloﬁ“

- GEB is the endwuser:

= Other 3 participants are transformer manufacturers in
small scale sector ‘

- Annual reports/balance sheets attached

- Partial list of projects dompleted-attached Armen T

Information on Project

a) Title ! _Development of Distribution Transformers
' using Amorphous Magnetic Alloy
b) Scope :

To develop cost effective designs of 3 phase distri-
bution  transformers using  amorphous alloy with
appreciably reduced losses and to manufacture 25 Nos.
63 KVA 3 phase transformers for detailed evaluation and
fielditrials before commercialisation.

Phase I : To design and carry out laboratory evaluation
of various designs to arrive at a bosfheffectiyu

~solution
' Time schedule : 2: years

Phase II : Tb manufacture 25 transformers : 6 mdnths
" Phase III: Reliability/Life/Field evaluation : 2% years
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c)

d)

Innovative content

i) -Optimisation of annealing - several parameters in

- the process are variable €.g. temperature, time
duration, temperature steps, magnetic field etc,
Process optimisation from the cost effectiveness
angle to achieve maximum reduction in losses will
be the objective. ‘

ii) Technique for producing’ "power" core - presently
available amorphous material is in thin foil resul-
ting in problems in core cutting, core coiling, hand-
ling, structural stability etec. Converting this
foil into stratified composite by temperature, press-

‘ure etc. to facilitate further processing will be
the objective,

iii) oOptimised core coil configuration - presently availa-
: ble foil poses difficulties in following conventional
core coil confiqurations. Several approaches will
be explored and evaluated tn have simpler manufactur-

ing process. '

Use of product/Competitive merits

There are above 8,00,000 nos, distribution transfor-
mers in service and about 1,50,000 transformers are'getting
added every year. These are used primarily in rural and
also in urban areas. As these are kept energised 24 hours
a day and 365 days a year, ‘the energy lost due to core
losses is approximately 150 MW. Introduction of transformers
.Wwith amorphous alloy will reduce these by at least 100
MW, This is equivalent to 450 MW of installed capacity.

~ At present these transformers  are expected to be
costlier compared to the conventional one but reduction
in price of amorphous alloy as well as improved design
+ manufacturing process is expected to make them quite
competitive, -



-4 -

e) - Present Status & Brief Review of Work Done

) International Status

ii)

Amorphous magnetic alloy is Eommercially produced
by ‘ Allied .Signals, USA who hold the world patent
rights and supply the materials to all countries,
In USa, development of this material for distribution
ttaqsformers has been pioneered by EPRI (Electrical
Power Research Institute) and US Govt, through General
Eiéétriq. and Westinghouse. Approx. $10 million have
been invested for manufacture and field trials. Besides,
éever&l Japanese firms (Toshiba, Dahein, Osaka ete,)
are ‘also working vigorously in this field.

National Status

Distribution transformers are ‘mandféctured in
India mainly in. the 'Small Scale sector. ‘Hardly any
devélopment work has been done for using amorphous
material for distribution transfdrmer by the small
Scale sector till recently, |

ERDA with 3 of the docal transformer manufac-
turers have developed a prototype single phase, 10

~kva, 11 kv/0,24 kv successfully. The unit has been

tested and 60% reduction in core losses has been
achieved,

--This transformer is now undgtgoing"fiéld trial .
by GEB, ’ ’ “

£) " ggjorrsﬁeps'involvedi

1)

2)

‘ Import - amorphous alloy for design optimisation and

also for 25 nos. transformers for field trial

Design optimisation by evaluating various core=«coil
configurations, yoke sections, annealing paratmers



g_)

h)

i)

1

Development of techniques of converting into compo-

3)
f site of 'thicker section for ease in subsequent proce~
" ssing. ' '
4) 'Laboratory evaluation
5) Manufacture of 25 nos. transformers
6) - Fieid & long term laboratory evaluation
Estimated expenditure Rs.55 lakhs
Break-up: please see: Annexure.f
Duration 5 years

Allocation of development work amongst participants

l.

Import + Purchase of Raw Materials: Transformer Manu-

facturers
Jigs/figures/Tools & Machinery : -do-
Tésting equipment + facilities ¢ ERDA
Manufacturing of Transformer " : Transformer Manu-
facturers
Testiné, measurement, field .
evaluation ¢ ERDA

For 25~nps§ZTtaﬁ$fof@er$'p:bvgding GER

facilities. for-field trials®™

Financial exposure of each cO-sponsor

Rs.28 lakhs will be contributed by the 3 transformer manu-
facturers who are co-sponsors. Balance Rs.27 lakhs required
as conditional grant from PACER.



k)

-6 -

Project Management and Control

Project Monitoring

Committee, consiéting of represen-

tatives/nominees of following will monitor and control
the proejct: : '

N e

[ S

ICICI - PACER
Patson Transformers Pvt,Ltd.

Power Control Equipment'éog

Ashok Transformers Pvt. Ltd.

Gujarat Electricity Board

'Elect:iéal Research & Development Association

Tentative plan for commercislization of tedhnology:

A.

Manufacturing Capacity:

.a)_Capécity

b) Cost of project

c) Schedule of implementation

3rd year
-4th year
5th year

‘.3rd~yeat
. 4th year
Sth year

B. Licensing of Technology

1200 nos./year in
3 ratings

Capital cost: Rs.31
lakhs ,

300 Transformers
- 600

-1200

d) Project sales & profitability:

- Rézl;zucrore
Rs.2.4
- Rs.4-8

= No licensing envisaged.
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ANNEXURE-T .

TYPICAL PROJECTS UNDERTAKEN
‘Sponsors indicated in bracket)

" Quality improvement of transformer oil manufactured in small scale sector

Evaluation of fast delerioralion in properties of indigenous transformer oif in
slorage '

Desludging of energised power transformer

. Study of impulse breakdown characteristics of transiormer on

Evaluation of epoxy-8B staga glass cloth
Evaluation of qualily of ethyl antioxidants for use in transformer oil
Délennirialion ol thermal endurance profile of DMC/SMC

Establishment of temperature classilication of wood flour filled phenolic mould-
ing materials used in swilchgear industry

Evaluation of effect of unireated indigenous filiers on epoxy castings
Determination of oplimum drying cycle for PT colils
Development of flame relardant paint

Evaluation of indigenously manulactured enameueo wires ang aevelopment of
quick quality control tesls :

Evaluation of enamelled wire and Impregnating compduhd compalibility
Functional life tet evaluation of distribution transformer design
Development of distribution transformer using amorphous alloy steel
Impulse withsland capability of HT molor coils

Study of heat transfer and radiator designs for power translormers
Failure study of distribution transtormers

Investigation into effect of frequent swilching on average Lile of lungsten fila-
ment general service lamps

- Study on train lighting lamps under slationery and vibration conditions

Partial discharge in XLPE cables due 1o moislure absorplion

Development of 10A drop oul luse element

{Gujarat Govi.)
{Industry Group)

(Utitity)

(Presented at
CIGRE)

(Industry)
{Industry)

(industry Group)
(indusltry Group)

{Industry Group)

{Industry Group)
(REC)
{Industry Group)
{Industry)
{Induslry)

(ﬁaﬂways) .

(Railway)

(Industry)

:W



23
24
25
26

27

28

29

Reliability studies of power s'ation auxilliary drive motors

'Swilching surge measurement on distribution leeders

Swilching surge e"ect on transformers with dilferent number of HT coils

Study of harmomc vollage distortions in 132KV grld supply system and 25KV
traction supply system

Determination of maximum safe operating lemperalure of E91 grade
aluminium busbars

Evaluation of quality and salety aspecis of domestic swilches, thwee pin plugs
and sockels, GLS lamps, ballasts and starters

Improvernent of salely and reliability of switches, plugs and sockels.

. (Utility Group)

(Utility)
(Ulility)
(Rallway)

(Industry Group):

(0sST)

(DST)



"ESTIMATED PROJECT COST

" Phase''I
.i. ﬁaw Matérials»
Amorphods'metal for 8 designs 4.6 Tons'
3 Nos. each B Q@ 1.5
' Lakh/ton

Aluminium/copper, Bushings, structurals
etc. (Different core coil configuration
yoke sections, aluminlium copper- etc, will
be tried :

2. Machinery
Annealing Furnace
Coil winding machine

Core cutting machine

Jdigs/Tools /Fixtures

For core cutting
" winding
" coil winding

3.

4. Testing Facilities
Cables, lugs, MCB , relays etc,
Amount chairgeable for this phases for
using existing facilities for measure-
ment and testing e.gq. voltage, current
power, waveform, Partial discharge,
impulse

Short circuit testing

dditi 1 ui
5. oﬁghﬁggieseq ipment

Manpower
Labour for COre,'c@@lg,éégémblj;gﬁc;
Scientists/Engineers: for evaluation/
testing etc. - ST '

* ANNEXURE 17

Rupees in Lakhs

6.90
3,50 10,40
3.00

8.00

1.00 izgqo
0.25

0.50

1.00

3,00 4.75

0.25 0:25

1.25° -
2,25 3,50

4



Pnase II

1. Raw Material

Amorphoué.alléy 5 Tons @ 1.5 -7.50
: . E Lakh/ton : '
‘Other materials | 4,00
2. Testing
Chargeable tothis phase 0,50
3. Manpower
Labour for manufacturing 3.30
Scientists/ﬁngiheeré ‘ 1.50:
R Totaikz
Phase III
Travel for monitoring etec. ' | 1.00
Testing faéilities thargeable to this e
phase ' ’ ©0.50
Purchase of portable CT/PT, Metering '
sets 1.50
Manpower fSJSDQ

Total. =

Phase II -

Rupees in lakhs

Phase I fzz'f3},4b"

116.80
Phase TII - - - 6.50

54,70

say, '+ . '85.00 Lakhs..

11i.50

0.50

4.80

"1"6086

|

6.50



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

» LA
8th BRC Meeting
April 23, 1990

Qen:iﬂgn&isl Agenda Item 4

NOTE FROM PACER SREGRETARIAT
REVIEW OF PROGRESS OF PROJECTS UNDER FORMULATION

a)
b)
c)
d)
e)

£)

g)

h)

1)

)

Bropogal

Development and Demonstration
of 30 MWe AFBC Boiler

Solar thermal power plant
with stretched membrane
concentrator and stirling
power pack

Development of enchanced
capacity 3 ton pay load
battery bus

Development of 200 KW
horizontal axis wind
electric generators

Solar powered stean
generating system for
brocess industry

Demonstration of solar
pond for low grade heat

Commercial R&D of parabolic
dish collector decentralised
volar thermal power

Building of prototype
10 RVA, 440 V Aero turbine

R&D of industrial and
domestic gas flow meters
and domestic multifuel
gas stove

Development of Electrode
and Membrane Cell process
for chloralkali industry

Main
Broposer

BHEL, Trichy

BHEL, Rudrapur

BHEL, Bhopal
BHEL, Hyderabad

KSCST, Bangalore

Deejay Hatcheires

Bangalore

PAIC, Chandigarh

Manamar Enginesrs
Chandigarh

Total Energy

Systews
Bangalore

CECRI, Karaikudi

1950.00

78.00

52.00

20.00

18.00

3.30

575.0¢C

2.75

6.00

524.09



‘ ' 4 (a), (b) (c)
and (d)

Proposals of Bharat Heavy Electricals Limited (BHEL)

PACER Secretariat has been pursuing with BHEL its various
congsortium R&D proposals. However BHEL is yet to indicate its
willingness to accept Conditional Grant which is a major
constraint. The issue was discussed with Shri Ramachandran,
Executive Director, Finance, BHEL who had mentioned that he
would discuss ‘with the concerned Director(s) and seek Board's
approval for conditional grant. We still await the.communication

in this regards from BHEL.

An outline of each propbsal from BHEL is enclosed.



. »
Propeoaal

Proposer

Brief description
of the project

CoSt,pf the project
Duration

Status

Agenda Item 4 (a)

Development and demonstration of
30 MWe AFBC boiler

Bharat Heavy Electricals Ltd.
(Trichy) BHEL,
Ahmedabad Electricity Co. Ltd.

BHEL has developed the Atmospheric
Fluidised Bed Combustion Boilers of
steam generation capacities 10-15
t/hr for the process Steanm
generation. Based on thig
éxperience, they have designed 13165
t/hr., 65 atmosphere pressure systen
equivalent to 30 MW for power

generation. The design hags been
Studied by Tenesse Valley Authority
(TVA), USA. The technology is

Suitable for the high ash Indian
coals,

Rs 1,950 lacs
4 years

PRC, at its first meeting had cleared
the proposal for further development..
PACER Secretariat sent the detailed
application form to BHEL. BHEL
recently sought clarifications
regarding the terms and condéitions of
the assistance under PACER, which
Were provided. AEC has informally
conveyed itg inability to a380c¢iate
Wwith the bProject., BHEL hasg agreed to

identify any other suitable
consortium member such as Indian
Aluninium, Calcutta Electricity
Supply Co. ete. Who may be interested

in the development of thie technology.

BHEL has simultaneously initiateqd
Steps to instal a 30 MWe AFBC boiler
in place of the stoker fired boiler
in an existing power plant with ninor
changes 4in the balancing vduipment .
The estimated cost of this repoweriag
Project is aboyt Rs 4-5 crores. mhig
development would be undertaken by
BHEL with itg oWwn source of f.inance.



ST -
Proposal

Proposer

Brief description
of the project

Cost of the project
Dufation

Status

Agenda Item 4(b)

Solar thermal power plant with
stretched membrane concentrator,
and stirling power pack.

Bharat Heavy Electricals Ltd.
{Rudrapur’ BHEL

The proposer intends to import the
stretched membrane concentrator,
controls, tracking systen and
stirling power pack from U.S.A. and
install & 15-20 RWe demonstralbion
unit at Rudrapur. Based on the
triels and tests on this a 50 RWe
stirling power pack system would be
designed and commercialised.

Rs 90 lacs
2 years

PRC had cleared the proposal at its
first meeting for further
development. It was clarified to
BHEL that as the project would result
in a commercial product, the proposal
would be considered in consortinm R&D
category wherein the sponsor would
bring in 50% of the finance reqguired.
BHEL would be submitting the propusal
after clearence from its Managemeht
and identify a member of consortium
(a US company).

Despite our request to provide a
revised proposal based on the above
appruvachk, BHEL continues to pursue
the idea of securing research award
(i.¢.80% grant) towards the cost of
the project, PRC may discuss this
issue and provide guidance for
processing the proposal.



Proposal
Proposer

Brief description
of the project

Cost of.Préject

Duration

Status

Agenda Item 4(c)

Development of enhanced capacity 3
tonnes pay load battery bus

‘Bharat Heavy Electricals Ltd, Bhopal

It is envisaged to develop 3 tonnes

- pay load truck keeping the gross

vehicle welght at 8 tonnes. The
average speed of the vehicle would be
50 Kmph and would wuse 40 hp motor.
The battery would deliver 144 V at
300 AH and would require charging

after 75 Rns. The proposgal also
envisages development of c¢hopper
controller, chasis and FRP Dbody.

These the vehicle would be tested by
a public utility such as DTC or BEST.

Rs. 52 lacs

One year

During the fourth meeting of PRC the
profile of the project was <cleared.
PACER Secretariat had discussions
regarding the inclusion of the public
utility as an end user in the
consortium as also the possibility of
including battery/light commercial
vehicle manufacturer as well. The
detailed proposal is awaited.



Co a
Prdposal.'
Proposer

Brief description
of the project

Cost of Prdjeét :

Duration

Status -

‘Development of 200 KW Horizontal Axis

Wind Electric Generator

Bharat Heavy Electricals  Ltd.,
Hyderabad

Project envisages development of 200

KW Horizontal Axis Wing Electric

Generator with pitch control.

feature. The machine is expected to
be a gear-box mounted type with Fibre
glass Reinforced Plastic blades. The
project involves selection and design
of various subsystems and components,
design of systen of software,
procuremsnt, fabrication of
components assembly and field testing
of total system.

Rs. 90 lacs

2 years

At its 3rd Meeting of ERDAC it was

indicated that the proposal could be
developed for consideration for
support under PACER. Accordingly a
detialed form for PACER assistance
was sent to D\LEL. Officers of PACER
Secretariat visited and discussed the
proposal with officials cf BHEL,
Hyderabad. Detailed proposal is

still awaited.



Proposal

Proposger

Brief description
of the project

Cost o:5th¢;pfdjéct«

Duration:

Stat@s

Agenda Item 4 (e)

‘Solar powered stean genérating gystem

for process industry

Karnataka State Council for Science
and Technology (KSCST), Bangalore
I1iSc, Bangalore

The project envisages development of
solar powered steam generating system
of 500 kg/hr size for process
industry. Project involves
development of various components of
the system indigenously which include
metal absorber, absorber coating

.collectors, tracking mechanism, etc.

Rs 18 lacs (likely to be increased)
Not indicated

At the first PRC nmeeting, it was
indicated that the project may be
considered provided a suitable
entrepreneur 1is vready to join as
consortium member who later could
commercialise the systemn. KSCST is
stiil ir the process of identifying a
suitable entrepreneur/manufacturer
and user industry in order to form a
consortium. Officers from PACER
Secretariat caliied on Shri M. S, Ranma
Prasad, Director, CREDA, KSCST at
Bangalore and had discussion on the
project.



Conrldeptial
Proﬁosai'
Proposer

Brief description
of the project’

Cost of the project
Duration

Status

Agerida Item 4 (f)

‘Demonstratiou of solar pond for 1louw

grade heet.

Rarnataka Stats Council for Science
and Technology (KSCST), Bangalore and
Deejay Hatcheries Pvt. Ltd.,
{Dee jay), Bangalore.

Project envisages construction of a
solar pond of 20m % 20m (400 sg. n)
size adjacent Lo ihe incubators.,
Project would involve settinyg the
pond into operation after developing
3 zones nam=ly storage, gradient and
surfsce zones, The project involves
study of variation temperature of
pond during the year and study effect
of rain, wind etec. on the performance
of solar pond.

Rs 3.5 lacs
2 years

At the second ERDAC meetiné it was

indjcated that the above proposal may

be developed considering the scope of
the concept for wider application iu
rural cconomy. KSC3T was accordingly
requested to provide detailed
proposal. KSCST later informed that
there was a change in Hanagenment at
Deejay and hence it may take some
time to formulate the proposal.
Officers from PACER Secretariat
called on Shri M. S. Rama Prasad fto
discuss the =tatus of formulation of
the propesal. It was inforaed that
Deedjay has some reservations about
the solar pond technology and would
like to study effect of salt content
in th# pond on Lhe neighbouring soil
before taking up the proposal.

In order to oxpedite formulation of

proposal ot salar pond, BLCER
Secretariat has discuszed the concept
with Venkateshwara Hatcherieg Pvt.

Ltd, to forw a consortium with R&D \

institutes 1like I.7.Sc. or TERI. The
reply to the same is awaited.

d



, 5
Proposal

Proposer

Brief description
of the project

Cost
Duration

Status~

Agenda Item 4 (q)

Developnent of parabolic dish
collector decentralised solar thermal
power station.

Punjab Agro  Industries Corporation
Ltd. (PAIC),
Lajet Energy Co. - (USA)

Project envisages development of
parabolic dish collector, tracking
system and stirling power pack for
decentralised power generation plant
of 1-5 MW capacity.

Rs 575 lacs
2 years

PRC at its first meeting reviewed the
profile and its comments were as
follows :

Proposer does not have R&D background
and engineering base. The data on
life of the plant is not avaiiable.
Some development work has already
been carried out by Lajet but such
systems have not been proved to be
commercially viable, Suitable
stirling powerpacks need to be
developed for this capacity end clear
perception of market in India is
necessary.

PACER Secretariat conveyed these Lo
the proposers and has rot received
any communication from PAIC on the
proposal.



Confidential Agenda Item 4 (h)

Proposal Building of prototype 10 RVA, 440 Vv
aeroturbine
Proposer.< Manamar  Engineers and Consultants
o Chandigarh and CES Pvt. Ltd., New
Delhi
Brlef.description ‘ Proposers would build an aeroturbine
" of theiprgjept,,' with standard design and materials of
R constructin. Proposers would carry
out tests, generate data and
demonstrate use of the equipment for
water pumping and agyricultural
processing operations,
Cost of the project’ " Rs 2.75 lacs
Duratibn‘
Status; PRC, at its third meeting reviewed

the proposal and asked the PACER
Secretariat to assess the scope of the

R&D project and examine its
innovative content after discussion
with proposers. Accordingly, the

representatives of PACER Secretariat
had discussions with the proposers at
Chandigarh. PACER Secretariat
representatives clarified the
procedural aspects of the scheme and
the need for further information on
the proposal. They also enquired
about the innovative content as &lso
into the possibility of expdndxng the
8cope of the proposal in order to
deVelop aeroturbines having lower cut
in speeds and higher avallaolllty in
various geographic regions of India.
Subsequently, form of applicatin for
PACER Secretariat was sent te  tle

proposers. Propsers feel that they
would first build the prototype anad
then, based on trials on it, they

would provide data and informatiom

hecessary to process the propousal.

After requesting propusers to send

certain basic information on the

propoqal in order to process it there

is no further commuulcatlon fron

them.

In view of this we recommend tha! the

above proposal may not be pursued. ?b
)



contidentiel

Proposal

Proposer

Brief description
of the project

Cost of the project

Status

Agenda Item 4 (i)

R&D of industrial and domestic gas flow
meters and domestic multifuel gas
stove.

Total Energy Systems, Bangalore

The project envisages development of
domestic gas flow meters where gas is
supplied through pipelines to
consumers. The project also
envisages development of a new burner
for domestic gas stove having
multifuel capability.

Rs. 6 lac

The main proposer is unable to form
consortium with a suitable co-sponsor
and research institution. The
proposer has also not provided «
detailed project report.

In view of the above, we recommend
that the proposal may not be pursued
further.



Confidential
Proposal

Proposer

Brief Description
of the project

Cost of the project
Duration

Status

Agenda Item 4 (j)

Development of Electrodes and
membrane cell process for production
of caustic soda and chlorine.

Central Electro-chemical Research
Institute (CECRI), Karaikudi

It is proposed to develop composite

cationic exchange nenbranes
indiigenously and modify the
electrodes suitably. The project

envisages 10 KA capacity, monopolat
and bilpolar nembranes and 72 KA
monopolar membranes.

Rs 524.09 lacs
3 years
After the first P«C Meeting, PACER

Secretariat asked for clarifications
on the details of consortium members

especially the manufacturer, who
would commercialise the technology
later., Detalls of actual WOI K
envisaged were also regquested. The

proposers have not yet sent the
clarifications or reply to subsequent
reminders, Officers of PACER
Secretariat have alse visited the
institute and had discussion with the
officials onn the propesal. It was
indicated that the revised proposal
would be sent which is still awaited.,



Registered Office:
163, Backbay Reclamation
Bombay 400020

The Industrial Crédit & Investment Corporation of India Limited -

Phone: Managerhent 245115
General 242535

Grams:; CREDCORP Bombay
Telex: 11 3062 10C IN

A

PACER/ '3‘\%'(;1}';_“ August 17, 1989

Dr. David Jhirad

Senior Energy Advisor

Office of Energy

U.S. Agency for International
Development

Room 508, SA 18

Washington, D.C. 20523

U.S.A.

Dear Dr. Jhirad:

Meeting of the
Lttee for PACER .

The Fifth Meeting of the Peer Review Committee (rxu)
will be held on Tuesday, August 22, 1989 at 11.30 a.m. at
the Department of Non-Conventional ‘Energy Sources (DNES),
CGO Complex, Block No. 14, Lodi Road, New Delhi 110 003 to
consider the agenda enclosed.

WHe request you to attend the meeting as an observer
and Join wus for lunch thereafter. Kindly confirm your
convenience.

Hith regards,

Yo sincerely,

N ’ :
o
P. H. Vaid

_.Manager
PACER Secretariat

.Encl.:



THE INDUSTRIAL CREDIT AND‘INVESTMENT‘CORPORATION OF INDIA LIMITED

ERUGKAY E ggcsgskgrzo OF COMMERCIAL ENERGY RESEARCH

!PACER!
FIFTH MEETING OE PEE R REVIEW COMMITTEE
ON AUGUST 22, l 9 AT 11.30 A.M.
LI QONFERENC DNES, NEW DELHI
AGENDA
1 To conrarm the minutes of the fourth PRC Meeting held on

June 28, 1989.

2. To ‘discuss ~£hé:bﬁpoﬁeorpiumf proposal for. financial
.assistance.

3. To consider the Research Project Proposal for finanéiél.
assistanCe.

4. To' discuss the pro:ilus of. ReSearch Projects rucuived

and ‘take a preliminary view reqarding their suiQability

for support.
5. o review the progress of'projeéts under implementation.

6. Any other item ﬁith thé‘bérhission of the Chair.



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

239&353 FoR ACCELERATION OF COMMERCIAL ENERGY RESEARCH
- . (PACER)

2th PRC Mesting
August 22, 1989
Agenda ;;gm 1

~ Minutes of the Fourth PRC Meeting
“+held on June 28, 1989

'(cbpy enclosed)



IRQoNAN POk WW ENKRGX msmn

Pt Bapioy fhe fourch Mesting of
Jine 8. 1908 Bt TCICE Sontay I8

The tourth nmeeting of the PRC was held at 10- 30 em on

June 28, 1989 in the Conference Room of The Industrial Credit and:

?

Investment Corporation of India Limited, (ICICI),' Bpmbay under

the Chairmanship of Dr. J. Gururaja, Advlser; Department of Non-

Conventional Energy Sources (DNES).

The tqllowing members attendaed ;he meepith

- J,,

ta,

"Dr. J. Gururaja . ' . . "Chéirmen

Adviser, DNES

Shri S.S. Betrabet = Member

Adviser-Technology
ICICT

shri V. Bakthavatsalam

'Hembef7“
Managing Ditrector, ’

. IREDA

' Dr.S. P.Sukhatme N -hﬁneibét_

Professor, Deptt. ot

. "Mech. Engg.

IIT, Bombay

Leave of absence was qrantud to the tollowing two

nembers ot PRC Shri V. Raghuraman, Director (Fuel Bfticiency),w

- NPC and Shri L.R. ouri, 39cretary General, NCPU,



"'Alstpresént at the meeting were :

Shri A. J. Advani )

Dr. p.u,,ygiaya]; 5;

Secretary,. PRC ¥

shri B.A. Bhatt ) PACER Secreariat
-shri V.M. Deodhar . )

. Shri s.S. Tamhane )

shri S. Padmanabhan USAID, Delhi.

Dr. J. Gururaja welcomed the members and invitees to

the 4th Meeting of PRC.

Agenda Item 1 : To confirm the minutes of the Third PRC Meeting
held on March 27, 1989 T e ‘

Minutes of the third meeting of PRC.held on March 27,

1989 were confirmed. PRC also noted the action taken onv*points '

arising from the minutes of the PRC meeting.

Agenda Item 2 3 To discuss the congsortium R&D proposals for

financial assistance.

a) Proposal of Funjab Agro Industries Corporation Ltd.
(PAIC), ICB Limited and PRM Energy Systems
(Stuttgart Inc., USA) for demonstration plant of a
4 MWe (net delivered) co-generation of power (2.5
MWe) and process steam (8 t/hr) based on controlled
conbustion technology employing paddy straw/husk as
tiie fuel. .

Shri Gokul Patnaik, Managing Director of PAXC presented
an overall view of the proposal and Mr. Kelton Grubbs of PSH
illustrated the technical features of controlled combustion
technology with the help of slides. The presentation was
followed by discussions at length involving clarifications and

explanations on various points raised by members of PRC.



The PRc decided to recommend the propoeal for approval to

ERDAC subject to .the tollowing observations and ‘suitable

moditications
1) ,‘Piibr 'to importing the required Turbo Generator (TG) set
. 'hdvinq ' condensing turbine with intermediate  steam

extraction facility, indigenous availability of such
gquipment with respect to its cost, delivery schedule and
performance levels/parameters may be thoroughly explored

and compared to the proposed imported equipment.

11) Arrangement and mechanism for proéurement{ collection
dtorage and assured supply_of fuel (i.e. rice straw) mayt

be scrutinised;

i11) To ensure proper acquisition/absorption, assimilation and"
further development of technology, a suitable memorandum’
of understanding which would be bilateral or tripartite
as necessary, may be executed .betore the first

disbursement of proposed counditional grant.

iv) The cost of the project under various heads - of
expenditure and reasonableness thereof may be closely

_ reviewed;

V). . PACER gec:etgriat .may obtain and care:gliy"egamineﬂfthe

Dgtdgged‘rrdject,kepgrt,(DPR) on tﬁe propohal from PAIC;

‘vi) :To help satistéctory-imblementation'of the project and
running of the proposed demonstration plant, a suitable
4

Project Management Committee hay be constituted with a 90%

representative/nomineae of PRC/PACBER Secretariat as a



vii)

viti) ”

2b)

TETsmast gaY 1O TACMSM

"Ia"“the event of any shortfall in the means of - financing

linéludihq that ”arising due to DNES ' not a;ldwing the

grant of Rs. 145 lacs to be utilised for the}“project,

PAIC_ shall make the shortfall good in form of

équj.tyﬁ/quas_j. equity funds and;

PﬁCER Sécrbtariat may depute ’ its oficaréw”toj\visit,°
existing operating plent(s) ‘' of PRM Energy -systems

‘abroad to assess the status of development and suitability

of the proposed t . Y.

Proposal of Southern . .chemical Industries Corporation
Limited (SPIC) and 5..C Science Foundation (SSF) for
development and demonstration of - solid polymer
electrolyte fuel cells (SPEFC) stacks in the range of 1
to 5 Rw

A brief presentation on ‘the proposal was given by Dr. S.

Parthasarathy .and Shri V. Venkitakrishnah‘ of SPIC Science

Foundation. The PRC. decided to recommend the proposal for

approval

to ERDAC subject tovsuitable modifications keeping in

view following observations :

- 1)

ii)

The proposal includes establishment of a full-fledged
electrochemical 1laboratory. - The 1laboratory eduipment

which is general and non project-specitic'maytbé*femoved

‘from the scope of the project, with a consequential

reduction in the cost of R&D project;

Scope for materials development in the proposed project

may eXplored.



2¢)

'Proposal of ‘Nagadi Coneultente Private Limied (NCPL),
.. Micro. Controls and TI Cycles for development ant

‘denonetration of low cost combustion control syeten
based on oxygen eeneing. ' .

i

A

briet precentetion on the propo-al “was qiven by

Dr. Rrishna V. Prasad and shri T. Jayaraman of NCPL.

SeCretariet

Consultants

The’

PRC ‘agreed with the recommendntion .,of : PACER
to pfovide' to the »fconsortium otfx‘ Necedi

Private' bimited; Micro Controls and I cycles a

conditional grant of Rs. 4 lacs to meet a part of the cost of’ the

proposed development scheme out of the funds ' available - under

PACER on the following main terms and conditions : -

3,

Before availing of the conditional .grant, . the

proposers shell enter into a Hemorandun ot

Understanding specifying their mutual rights end

obligations to the setistaction of ICICI.

The pronosere gree to meke payments to ICICI ot

_twice the amount of conditional qrant disbursed a8

a negotiated percentaqe of revenues arisinq from

the project on commercialisation.

(a) .

Machinery or equipment purchased innwhole'Orwin part .

with ‘the conditional qrent shall Selongﬂ‘to "the

proposers but shall nonv. .eless ..be.-. clearly
1dentitied and used only for the proposal purposes,

unless ICICI otherwise permits in writing.



P i3(b) LThaiproposers shall not 8ell, giVe on lease, licence
4 T I e o ey N4 ot ey e
dy e Letor conduct,v;«mortgage, charge.or otherwisa dispose

w...0ff the said machinery or equipment except with the

prior permission_in writing from ICICI.

Tf)v.&t,- X255 Lrmrymese SR .
Nagadi consultants Private Limited ahall bring in’

Rs. 4 1acs by way of cash accruals/unsecured loans °

to meet a Lpart‘of the cost of the project in a

- manner and as per a schedule to.be_‘tinalised ;n

- ‘consultation with ICICI. .

The proposers undertake to bringiin,aditicnal funds,
in consultation with and in-a form acueptable to
ICiCI to meet any shortfall that may arise in

financing the project and/or other:-requirements ..

Tne proposera shall utiliae the condit10na1 grant

only in accordance " with the Approved Proposal

Budget to be flnallsed 1n consultation with ICICI.

The proposers agree to secure participation of TI Cycles
in the fotm of specific fac111ties and support required

tor carrying out the project at their ‘premises as

"indicated in the proposal.

E"I'he ‘proposers . agree to appoint key persone for'
‘implementation of the project in. conaultation wlth

"ICICI.


http:permission.in

ICICI and  its authorised roprelentatives reaerve '
the riqht to carry out technical, financial and
’loqal inlpections during the implementation of ‘the

B8ddor

10. rho‘;broposérs‘shall”keeo ICICI informed about the
’proqtess of the project by submitting perio@ic
reports-in a form and substance to the satisfaction:

of ICICI.

Proposai of Nimokar Agricultural Research Institute

(NARI) for Techno-economic. teasibility project for setting up a

10 MWe biomass based electric power station in a taluka in

Maharashtra. 'After a brief presentation‘on the project given hy
Dr. Anil K. Réjvanshi* " the pﬁc discussed the proposal at length.

Obsorvotionsvot the PRC are as follows :

'i) ~The scope of the project could be expanded so as to
iQentity some more Talukas in the different parts of
Maharashtra state to ensure replicability of

similar facilities to generate power,

_Yii) To examine . the possibility of reduction of

expensen towards travel

iii)~Tha ~ study should identify congortium members for
!inol implementaion of the project for setting wup

10 MWe power plant based'on biomass coﬁbustion.

B



iv) ’NARI‘ ;puld prdanise a workshop for presentation of
R R e 1
dr&tt repor%.

The. PRC. agreed .with the recommendation of  tho PACER

Secretariat to provide grant to NARI - to undertake tho,ng’gggrqh

project to study techho-economics of setting up a 10 MWe.

biomass based: electric- power.stations ithahgrashtxa,u subject to

following : - .

a)  The  terms of'réfeiénéeﬂéhbuid”"béﬁféViSéd:iHWidrder
. to take into consideration observations méaeybj!tﬁe

PRC and also to indicate specific stéps involved.

b) The = cost of thei'broject*“may " be finalised by

PACER Sécretériet'hattér taking into’ cohsiderétion

" additional expenses required fof"hbidihg""the"

workshop as also observations made by ﬁhészCw ‘in

respect of travel expenses.

Agenda Item 4 : To discuss profiles of proposals for™

£

consortium R&D and to take a preliminary vie
regarding their suitability for support.

R

" 'fhe PRC discussed in detail various aspects of weach

Propdghl ‘and the comments made were as follows:

No.. " Pproposal & Proposer(s) Comments

;. d4(a) Development of heat pump As Balmer Lawrie & Co. is not
e assisted air-to-air de- in the field of manufacture
humidifier and air to " of compressorsg, the PRC felt

water geyser that the proposed consortium

- Balmer Lawrie and does not have suitable

Co. Limited and background to take up such

National Chemical R&D project. Hence, the

Laboratory project was not considrred
supportworthy. In this

connection, PRC observed that
rtain R&D work on__ heat




4(b),

4(c)

4(4)

4(e)

"= Fluidtherm

Development. of
continous fluidized bed
furnaces for heat
treatment R
Technology
Pvt. Ltd and 11T,
‘Madras

Conversion of bullock and
human energy to elaec-
trical energy through
generation of compressed
alr :

= Fluidomat Ltd.

-Devélopment of enhanced

capacity 3 ton pay load

battery bus

= Bharat Heavy.
EBlectricals Ltd.,
Bhopal

Research én develop-
ment of industrial and

© domestic gas flow meters

and domestic multifuel
gas stove

= Total Bnergy Systems

at TIT, Madras _and IISc

Bangalore. - PACER

‘Secretariat was advised  to

contact the above insitutes
and - explore the possibility
of developing a  revised
proposal with suitable

" conwortiun hembers’

The proposal may be developed
for consideration by PRC.

In. vieﬁ“ of

uncertain

" prospects for commercialiga-
tion as also - the work
accomplished at other
organisations such as NITIE,
Bonmbay and Murugappa
Polytechnic. PRC considered

the proposal not supportwor-
thy.

The scope of the R&D project
to be considered under PACER

assistance may be restricted

to development of improved
chopper controller. The PRC
indicated that the proposal
may be developed further
accordingly.

The PRC indicated that the
scope of the project may be
restricted to development of
domestic gas stove - - and
domestic gas flowmeter. In
view of the request of
proposer for research award
the aggregate cost of the
project may be pruned down
to bare minimum, The PRC
considered the proposal
supportworthy subject to
observations/modifications
suggested by the PRC.

1@4



4(f) . Development of 40-275
L KW power generation
aystem based on bri-
quettting. and gasi-
fication of biomass .
regidues. ¢ ;. ... W
- Tata Energy Research
Institute and Solar
Sciences Consulancy
(P) Ltd.

To discuss

regarding their

The committee discussed in detail various

the profiles

received and to

suitability for support

The PRC felt that until the
results of the proposal from
Ankur Energy and Development
Alternative are known,
support to such proposals may
be deferred.

of research projects
take a preliminary view

aspgcts of

each proposal and PRCq comnments were as follows.

PR

No.. . Proposal and Proposer (s)

5(a) Developmentof a compu-
terised total energy audit
and management software
package for cement indus-

, tries
- Consultancy Development
Centre

5(b) Development of compute-
. rised Energy Manageanent
System for monitoring,
optimizing and controlling
energy usage in industry
" = Tata Consulting
Engineers

5(c). Project for policy on use
of Natural gas in transport
industry
- Indira Gandhi Institute

of Development & Research
0il and Natural Gas
Commission

Comments
In view of the inadequate
innovative content of the
proposal the PRC considered

it not supportworthy.

In view of the inadequate
innovative content of the
proposal, the PRC considered
it not supportworthy.

The PRC was of the opinion
that the institute has a
capable and dedicated group

of regearchers and adequate
infrastructural support
including computers and
related facilities.
Therefore the cost of the
proposal could be suitably
reduced. The PRC considered

the proposal supportworthy.



*5(qQ)

.5(e)

5(f)

5(g)

5(h)

An extended field
experiment on diffusion
of fluorescent lamps in
the domestic and
commercial sector and to
assess its impact ob the
utility system
- Lawrence Berkeley
Laboratory, Phillips
India, Indira '
Gandhi Institute of
Development & Research
Bombay Electric Supply
and Transport
Undevrtaking.

Programme for inter-

action of planters and

energy researchers

- fTata Bnergy Research
Institute

Study of coconut residues
for energy usage
- IIT, Bombay

Technology options for
solar thermal systems in.
India

- Dr. Rao Associates

Estimation of export
demand potential for
Renewable sources of
energy in the developing
countries .

- Andhra University

— S Vs Vs ans? St?

+Jighting, -

In view of the wide and
universal scope for energy

conservation in the field of
it was felt that
the actual field experiment

of adequately representative

size involving N
reasonable cost may be
supported by more than one
funding agency/source as’
follows @
- Energy conservation Fund .
- DNES ' e
- DESU
-~ DEDA and
- PACER

~ The proposers may also
contribute to financing the
project cost alongwith the
above agencies/sources. The
PRC indicated that the
proposal may be developed

further accordingly.

The proposal was deferred

“'for consideration

The PRC considered the
proposal supportworthy
subject to closer gcrutiny
of cost. .

The proposals wWere deterfed
for consideration at the”
next meeting of PRC.



Agenda Item 6 : 'To note 'proébéhls not qualifying ‘for assistance
' f*‘ ‘under. RL_ER )

Py l‘ )

PRC notbdlthe«pfoposals noﬁ qualifyind-£Jp -assistdngeunder

PACER.’

Agenda Item 7 ¢ To [pote  the status’ of  profects .. under
gormulg ion ” : :

PRC noted the current¢sta£us of projects under: formulation. -

Agenda Item 8' i 'Any other item with the permission of Cuair'

1(})# héﬁé diséhsged the request for financial assistance
o fﬁo.:ihﬁerhatibn@l Horkshop on Physics of Solar
energy from Indian institute of Technology, Delhi

»tom*bé held in February 1990 at the IIT and felt

‘ that such requests may not be entertained under

PACER.
NEEO R Dr. P H. Vaidya, Secretary, Peer Review committeu B
reported T PRC the“‘ progzess made in

implementation of the ‘varlous PACER proposals

RSN

ganctioned egrlier which was noted.

The:méetiﬁq éoﬁéiu@édﬂw{th‘a'voté of thanks to the Chair.


http:not~d-dthe-,pkoposals-.nc

THB'iNDUSTRIAL,CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

PROGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH
, (PACER) - o

5th PRC Meeting
o August 223, 1989
onfid a1' Agenda Item 2

CONSORTIUM PROPOSAL FOR FINANCIAL ASSISTANCE

o Project PACER
Proposal Proposer(s) cost contribution
(Rs.lacs) {(Rs. lacs)
a) Development. of Fluidtherm - - 82.00 '31.00.
- continuous Technology Pvt. : ,
fluidized bed Ltd.
furnaces for IIT., Madras
heat treatment TI Diamond Chain

Ltd.



TBE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

PROGRAM FOR ACCELERATION OF COHMERCIAL ENERGY RESEARCH

(PACER!
5th PRC Meeting
. August 23, 1989
‘contidential ” . Agenda Item 3 fa)

MEMORANDUM FROM PACER SECRETARIAT
ON THE PROPOSAL OF

FLUIDTHERM TECHNOLOGY PRIVATE LIMITED,

INDIAN INSTITUTE OF TECHNOLOGY, MADRAS
AND

TI DIAMOND CHAIN LIMITED

PROJECT TITLE :  Developnent of enerqy  efficient
continuous type fluidised bed heat

treatment furnaces.

Fluidtherm Technology Private Limited
132, III Main Road

Ampattur Industrial Estate

Ambattur

Madras 600 058

PRINCIPAL PROPOSER

Rs. 82 lacs

..

PROJECT COST

MEANS OF FINANCING
(Rs. in lacs)

Proposer's Contribution

~ Fluidtherm Technology Pvt. Ltd. 41

PACER contribution

- Conditional Grant 41

£
3]



BROPOSAL = SUMMARY

The Consortium of Fluidtherm Technoloqy Pvt. Ltd.
{FTPL), Madras, Indian Institute of Technology, Madras (IITM) and
7T Diamond Chain Limited, (TIDC), Madrus proposes to undertake
project to develop energy efficient continuous type Fluidised Bed
(FB) furnaces for various heat treatment applications. The
prohosal envisages mainly development of 3 'different types of
continuous FB furnaces viz a) continuous Sealed quench furnace,
b) Rotary retort furnace and c) End heating furnace. These
furnaces are not manufactured in the country and have following
features: 1) higher‘thermal efficiency, 2) Smaller in size 3)
Shorter start-up time and 4) Lower initial capital cost as also
maintenance cost. The design, development and fabrication would
be co-ordinated by FTPL while IITM would help in defining
process parameters for various heat treatment processes. Rotary
retort furnace would be set up and demonstrated at the premises
of TIDC (user) while the other two furnaces will be {nstalled at

the premises of FTPL.

PROJECT SCHEDULE

Development of Furnaces : October 1989 - November 1991

Commercialisation : December 1991 onwards



‘A, MEMBERS QF THE CONSORTIUM

'Fluidtherm Technology Private Limited
(Principal Sponsor) :

FTPL, a private limited company promoted by N. Gopinath
in 1985, 1is engaged in the manufacture and marketing of batch
type fluidised bed (FB) furnaces of various sizes ranging from S
‘kg/batch to 1500 kg/batch at Madras, for applications such as
heat treatment of gears and automobile components and tools and
moulds as well as oxidation of superconducting materials, FTPL
has so far supplied more than 20 FB furnaces to various
organisations including Mahindra and Mahindra Ltd., Hindustan

Motors Ltd., Premier Automobiles Ltd. etc,

As' at June 30 1989 the equity capital of FTPL was Rs 4
lacs and reserves and surplus stood at about Rs 21 1lacs. The
total income of FTPL during 19 months period ended January 31,
1989 amounted to Rs. 86 lacs (Rs 54 lacs on annualised basis) on
which it earned operating profit of Rs.ll lacs (Rs 7 lacs on
annualised basig). During the five months ended June‘30,' 1989
FTPL's turnover was Rs 53 lacs on'whiqh it earned operating
profit of Rs 8 lacs indicating substantial improvement in its
operations. For the period of 14 months ending March 31, 1990
the company's turnover is estimated at Rs. 175 1lascs with

operating profit of Rs. 39 lacs,



-In  July 1985>FTPL developed and fabricated a laboratory
scale furnace unit and adapted FB for heat treatments such as
carburising, nitriding etc. The first full-scale commercial FB
furnace was launched in May 1987. Thereafter FTPL has developed
and cohmercialised FB furnaces for plastic and paint stripping
and thermal shock testing as also equipment such as quench
cooling -curve test facilities, silicon carbide heaters and

methanol/acetone vapourisers. Details of products and processes

developed and commercialised by FTPL are provided in
Annexure = A.

Manufacture of important subassemblies and final assembly
of the furnaces as also testing 1s carried out at the
establishment of FTPL. FTPL has two work sheds with total area
of more than 800 sg. mts at Ambattur Industrial Estate, Madras
where facilities for welding, metal working, material handling
(automated pulleys) etc have been provided. The other

subassemblies and parts are procured from local fabricators.

FTPL is managed by a Board of Directors comprising 5
members with N. Gopinath as Chairman. Gopinath (37) a
graduate in commerce, has over 13 years of experience in the heat
treacsent industry in the field of manufacturing, marketing,
errection gnd commissioning. The day to day activities of FTPL
are carried out by 5 Managers, 12 Engineers, 10 technicians and
10 other supporting staff under the overall guidance of N.

Gopinath.



Ingtitute of Technology, Madras :

(Co-sponsor)

The Indian Institute of Technoloagy, Madras (IITM),
established in 1959 has a humber of well equipped laboratories in
the fields of Science and Technology and activities of the
Institute encompass chiefly 13 departments and a few advanced
research centres. The Institute has a Centre for liaision with

outside agencies for Industrial 'Consultancy and sponsored

research activities, which provides specialised assistance to

industry. Bach assignment 1is routed through the concerned

department.

Debt. of. Production Engg. and machine tools section of
IITM headed by Dr. R. Rrishnamurthy, will be associated in the
development work. Dr. Krishnamurthy (48) has doctorate in the
field of surface engineering and has over 2§ years of experience
in ihdustry a8 also in teaching and consultancy. He has

published number of papers in the field.

Dept. of Production Enag. is currently engaged in over 12
assignments from companies such as Widia, Fluidtherm, etc. FTPL
at present is developing ‘boronising process in FB furnaces' with
IITM. This process imparts very high surface wear resistance and
hardness and is employed for tools and dies. TITM has identified
process parameters of the process and trials are conducted at

FTPL on laboratory scale continuous sealed quench furnace. The

4
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metallographic inspection and other tests such as friction and
Wwear characteristic of boride layer testing are conducted at IITM
and chanqes\ in process parameters are suggested to improve and

refine the procuss.

Chain Limited (TIDC) :

(Co~-gponsor)

TIDC, a subsidiary of Tube Investments of India
Limited, has facilities at Ambattur, Madras for manufacture of
. industrial roller chains. TIDC has collabcration with Diamond
Chain Company, USA. As on December 31, 1987 the equity share
capital of TIDC was Rs. 68 lacs and reserves and surplus stood at
Rs. 318.70 }acs. The sales turnover of the company for the year
ended December 31, 1987 was Rs. 1128.5 lacs on which it earned an
operating profit of Rs. 45 lacs. TIDC is managed by a Board of
Directors consisting of 7 members including M.V. Arunachalam as
Chairman. The company has ongoing relations with FTPL and is
interested in developmént of continuous rotary retort FB furnace
which would be useful for heat treatment of various components of

chains such as roller pins, bushes, connecting links etc.

B.  STATEMENT OF THE PROBLEM

Heat treatment of metallic components is an essential
step in metallurgical and mechanical industries to get required

structures and properties. Success of heat treatment operations



depunds upon stringent control over atmosphers as well as '

temperature. Fluidised bed offers a better solution to this
problem as it fulfills most of the requirements. Fluldised beds
have excellent heat transfer characteristics and offer precise
;emperature éontrol and temperature uniformity. These advantages
led to development of fluidised bed (FB) furnaces in early 70's
mainly in Russia and East Europe. The development of FB furnaces

further picked up after oil crisis.

The FB furnaces can be used for various heat treatments
processes such as hardening, tempering, marquenching, ‘wire
patenting, tool steel processing, carburising, nitriding etc.
The details of the principle of operation of FB furnace and its
advantages are explained in Annexure - B. 'Comparison of power

consumption in FB furnace with that in conventional furnace 1is

provided in Annexure - C

The FB‘furnaces can be categoriséd on various bases such
as a) continuous and batch type, D) externally heated, submerged
combustion type, internal combustion “ype c) electrically
heated, oil/éas fired, biomass fired, wood wéste fired etc.
Batch type furnaces in general are used for smaller production
s 'ales ie upto 100 kg/hr whereas continuous type of furnaces are

used for high production volumes.



,JkFB furnaces have been developed‘and commercialised in a
reﬁ advanced countries. At pfesent FTPL is the only company in
India to develop; design and manufacture ‘batch type' FB
furnaces. The indigeneously manufactured continuous FB furnaces
are .not available in the country at present. The continuous FB
furnaces are preferred over conventional furnaces mainly fgr

thei; following advantages over conventional ones :

a) Its . thermal efficiency is .higher cthan that of

conventional furnace:

.b) The size of continupus'FB furnace is almost 1/3rd of

,that‘6£Aconveptioﬂa1-continuéﬁé'furnace
e)’ It ' takes a shorter. start-up time and attains g teady

state faster.
d) The initial capital cost is lower

"é) It is more versaltile ~and fléxiblq as it can be used

fo: variety of applications.

J 'On' the basis of its experience in development and
commercial production of batch type FB furnaces, FTPL proposes
now to undertake development of continuous type of FB furnaces

for heat treatment.

The main problems -to be .tackled in succfessful
_ development of continuous FB furnace include, stability of

fluidised bed, design of transportation system process control



inétrﬁﬁéntétion, preparéd atmdsphere systems and huating systemsl‘
These problems also exist in case of development of FB furnaces
such as sealed quench !urnaces, ’oil fired furnaces, coil wire
.furnaces, rotary and oscillating hearth furnaces. It may be
noted that transfer of technology or know-how for manufacturu of

these furnaces would require payment of large sums to théf

collahorator as fees and royalty of about Rs. 50 lacs for egch

type of furnace. Thus indigenous development of these furnaces':

wéuld be a significant achievement.

ﬂgﬁk done go far : As a part of experimental set up for gstudy on
fluidised bed boronising, FTPL has developed laboratory scale
continuous FB furnace with ‘transportation hood'. The hood is
used for transfer of components heated in laboratory scale FB
furnace to quench tank under inert atmosphere.' The hood moves
on rollers over a guide plate. The FB furnace, quench tank and
transportation hood together constitute continuous FB furnace.
FTPL has initiated conceptual design work of proposed furnaces to-

be developed.
C. TECHNICAL PROPOSAL

FTPL and IITM jointly propose to develop continuous FB
furnaces for heat treatment.  FTPL would design, fabricate, test
and commission the furnaces whereas IITM would provide necegsary
' support for development of heat treatment processes on continuous
FB furnaces. TIDC would provide necessary facilities and

support for demotration of one of the furnace prototypes (i.e.

rotary retort type). ' &\L'

\



The project envisages deéiqn, development and

fébriqafion of. toliowing 3 different types of continuous FB

furnaces;;::

a)h” sealed quench furnace;
'b) rotary retort furnace; and

cf. end heating furnace (for forging application)

Additionally FTPL ﬁroposes to develop and fabricate few
other subsystens such as travelling hood, oscillating
hearth/fixtgre, endogasv‘generator, quench  vestibule, quench
tanks and indirect oil heating subsystems. with these
subgystems, FTPL can dehopstrate 3 more tyﬁesAof furnaces as

follows. :

a)  batch mode of operation’ of sealed quench furnace
'b)  oil fired furnace

¢) - oscillating hearth furnace -

.The specifications of each of the furnace prototype to

developed are given in Annexure - D.

The development of continuous type FB furnacés would

involve development of various furnace support systems. which

include :

i) Computerised process control systems
i1) Prepared atmosphere systems

1i1) Transportation systems



‘a). Travelling hood
1 b)‘ ‘Quench vestibule
c) Walking beam and
'd),b Scroll

iv)  Alumina recovery/cleaning systems and

v) Heating systems

The main features and other details of development  of

each support system are provided in Annexure - B

FTPL aiongwith IITM would refine various heat treatment
p:océsses for application in continuous FB furnaces. IITM would
pfovide éupport for defining process paranmeters as also it
would help standardising process by metallurgical analysis of
heat treated componments(test samples). IITM would provide its
report on micro hardness profile, metallographic examination.
consistency of results over number of trials as also with respect

to location of charge in the fluidised bed.

In order to further enhance the usefulness of continuous
FB furnaces, FTPL also standardise processes for Ferro Oxy
nitrocarbonising which imparts corrosion resistance to the heat
treated coﬁponentsr FTPL proposes to undertake the above powers
development is association with College of Engineering, Pune.
As regards quenching in continuous FB furnaces. FTPL would seek
consultancy services from R.W. Reynoldson, an Australian citizen

experienced in Kinetics of heat transfer in FB furnaces.

\AC‘K



- The main stages in development of these furnaces
include :

This would mainly involve identifying various process
parameters to be achieved in e¢ach furnace and deciding
épecifications of standard components and subsystems.
be;ailed drawings would be prepared for various

subsystems.

b) Planning of procurement and production of materials:

A detailed plan for procurement of standard components and
subcontracted items would be prepared. The schedule for
inhouse fabrication of important components and final

" assembly and testing would be finalised.

¢) Subassembly contracting: The procurement plan would be
executed by giving contracts to various suppliers,

fabricators to get materials. .

d) Assembly: Assembly of each furnace would be carried out
by FTPL at its facﬁory. » It would involve welding of
various components and subassemblies and other related

work.

e) Testing and commissioning: This is the most important
step wherein each furnace would be tested and
commigsioned after its ésﬂembly. IITM would play major

-

role by specifying process parameters and assessing



success of process. Components will be tested after heat
treating them in trial runs. Necessary modifications in
furnace hardware would be’ carried out before final

‘éommissioninq.'

FTPL would instal and commission rotary scroll furnace at
the premises of TI Diamond Chain Limited and it would be
available for demonstration to prospective buyers. The other

types of furnaces would be demonatrated at the premises of FTPL.

D. IMELEMBNTATION PLAN

The proposed project would bp carried out jointly by FTPL
and IITM. As detalled above FTPL would mainly carry out design
and fabrication of furnaces whereas IITM would provide necessary
support in testing heat treatgd components and advising on
process parameters. A bér chart representing plan of
implementation is .provided in Annexure - F. The development

project would be completed in 26 months after its commencement.

The fabrication of importent components such as diffuser
and final assembly would be cerried out at the establishment of
FTPL where necessary facilities have been provided. IITM has
well equipped laboratory with most modern testing equipment for

X-Ray diffraction and metallography.

The project would be carried out by 2 design engineers, 1
process metallurgist, 5 technicians and 1 materials officer under

the overall guidance of N. Gopihath and S. Dilip, Director.



Dillip is a metallurgical engineer and has 13 years of experience
in production activity ofiwhich 7 years in production’ 6: heat
treatment equipment. The activities at IITM would be coordinated
by Dr. R. Rrishnamurthy who would be assisted by 1 M. Tech.

student.

E. COST OF THE PROJECT

The cost of the proposed scheme is estimated at Rs 82

lacs as follows which would be incurred over a period of 26

months.
(Rs in lacs)
Years
1 _-_;-- 3 Total
(2 months)
Equipment
- Furnace prototypes 20.90 8.00 - 28.90
- Attachments - 17.30 2.00 - 19.30
(subassemblies) : 4
- Laboratory equipment 9.30 - 9.30
Salaries and wages 2.60 3;60 0.50 5.70
Materials, stores and 4.35 2.15 6.30 6.80
other consumables :
Utilities 0.50 0.50 0.50 1.50
Travel 0.20 1.80 0.50 2.50
Data processing 0.50 0.50 - 1.00
Consultancy 3.00 - - 3.00
Others 1.80 1.80 0.40 4.00
60,45 19.35--- 2.;6----;;:66




Equipnment include 3 FB furnace prototypes (namely
continuous sealed quenéh furnace, end heating furnace and rotary
retort), subassemblies/attachments (in order to demonstrate heat
treatment procesées and other types of furnaces e.g.oscillating
hearth furnace would be demonstrated by developing oscillating
fixture) and laboratory equipment. Laboratory equipment mainly
includes micro hardness tester, oscilloscope, orsat apparatus, a

laboratory model high temperature furnace etc.

Salaries and wages are provided for 2 senior engineers,
1 metallurgist, 1 materials officer and 5 technicians.
naterials, stores and consummables inclﬁde alumina, gases,
methanol, quench oil, salts, electrodes for welding and jigs and
tools. Utilities have been considered for manufacture,
commissioning, demonstration and trials. Travel azcounts for
foreign and domestic travel. Foreign travel expense of Rs. 2
lacs account for 2 trips to USA for meeting with consultants and
1 trip each to Far east and USA for promotion of products

totaling to 35 mandays.

Consultancy is‘ sought in areas of (a) Heat transfer
while quenching in fluidised beds and (b)  Ferritic OXY
nitrocarburising an application area in these furnaces. A few
consultants have been 1identified all over the world and the
estimate herein is based on the general figure for metallurgical

congultancy of US$S 25 per working hour. The terms of reference
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considerinqﬁ Fluidtherm's design strength will be restricted to
pasic concept and after treatment analysis of results {trouble

shooting). The estimate ig for 100 full time consultant days.

F. MEANS OF FINANCING
The cost of the proposed development project estimated
at Rs. 82 lacs is proposed to be financed as follows :

(Rs. in lacs)

Proposer's contribution

- Fluidtherm Technology Pvt. Ltd. 41.0‘
Conditional Grant under PACER 41.0
82.0

contribution £ .4 FIPL : During the 5 months period ended June
30, 1989 FTPL's cash accruals amounted to Rs. 8.40 lacs. The
cash accrvals of FTPL during the next two years of operations are
expected co be about Rs. 40 lacs and Rs. 60 lacs. Based on these
projections the company is expected to meet its contribution
through cash accruals. We propose to stipulate a condition that
FTPL would contribute to the proposed project in the form
of interest free unsecured loan, in the event of shortfall in

cash accruals.
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conditional é;ggg under PACER : It is proposed to provide
conditional grant of Rs. 41 lacs out of funds available under
PACER. The conditional grant will be repayable after successful
commercialisation of the éontinuous FB Furnaces. Payments to
PACER will be a negotiated percentage of revenue arising from the
project on commercialisation including job work and limited to a
maximum of 200 per cent of the PACER contribution towards the
project cost. The proposers would also pay 50% of the revenue
earned by selling prototypes daveloped under the project toward
raepayment of . conditional g¢grant. We are stipulating suitable

conditions in this regard.

G.  EROSEECTE

At present there are only 6 major manufacturers of FB
furnaces in the world including FTPL. Others include Schwing, W.
‘Germany; Procedyne Corpn., USA; Fluidfire, U.K.: CanEng,
canada and Komastu, Japan. Thus FTPL is the only manufacturer of
FB furnaces in India. The cost of an imported FB furnace is
almost 2 to 3 times that of FTPL's equivalent furnace. (eg for a
particular type of batch type FB furnace Procedyne Furnace Rs.
14.50 lacs - 1985 prices, Schwing Furnace Rs. 23.61 lacs - 1986
prices and Fluidtherm Rs. 7.87 lacs - 1989 prices). The FTPL
y¢u1§ have price advantage over imported FB furnaces. 1t may be
noted again that products of FTPL are exempted from sales tax as
also 100% depreciation can be claimed in the year of installation
as they are classified as energy saving devices.

/)wL
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Heat treatment process is an important step in
manufacture of automobile components or parts of machine tools to
get . certain properties in metal. Heat treatment furnaces are
essential equipment in automobile industry (and automobile
anciliiaries), machine tool industry, plastic industry, tool and
die industry and engineering industry in general. The typilcal
components which can be heat treated in continuous FB furnaces

include gears, qrank shafts, valves, engine components,

fasteners, turbine components, press tools, extruders, die

casting moulds and cutting tools.

In the recent years automobile industry has grown
rapidly. The average growth rate of automobile industry is
expected to be about 10% during the eight plan period. With the
implementation of phased indigenisation programme to be
undertaken by various automobile manufacturing units and its
ancilliaries there would be increasing demand for energy
efficlent continuous fluidised bed furnaces. In addition it
would be aconomical for such units to go for continuous type of
heat treatment furnaces as the rate of production in  these

units would be higher.

It is expected that the energy consumption in case of the
proposed furnaces to be developed under the project would be
significantly lower as compared to conventional furnaces for

gimilar heat treatments (please refer to Annex-C).
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Based on growth in automobile industry and other
induatries mentioned above there would be good demand for heat
treatment equipment. FTPL proposes to manufacture and market
rotary retort, oscillating hearth, sealed quench, end heating,

gas fired continuous FB furnaces in that order after development.

H. pusipgos PLAN

FTPL proposes to manufacture various types of
‘continuous FB furnaces after their development using existing
manufacturing facilities, at Madras. FTPL proposes to
manufacture 10, 13, 18 and 22 continuous FB furnaces in the 1lst,
2nd, 3rd and 4th year of commercial operations respectively, FTPL
would require additional investment of Rs. 65 lacs for
commercialisation, of which Rs. 35 lacs would be required to
build an additional workshed together with necessary equ., at on
existing plot and Re. 30 lacs would be required for increase in
working capital. The company proposes to raise gsuitable term
loan from Bank to meet a part of the cost of the commercial

project.

The ' operating resﬁlts and profitability in respect of
commercialisation of continuous FB furnaces by FTPL are provided
in Anpexure = G. The turnover of continous FB furnaces is
expected to increase from RS. 100 lacs in the 1st year to Rs. 350
lacs in the dth year of commercialisation. The pfoject is
' expected to earn operaing profit of Rs. 8 lacs in the 1lst year of
‘ operation which would increase to RS. 43 lacs in the 4th year of

operation.
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In addition to the above FTPL expects to sell some of
the proﬁotypas of continuous FB furnaces after their development
and. huccessful Qemonstratién to interested users under the
project. The company is expected to pay 50% of the income
derived from above sale towards repayment of the conditional
granﬁ. The company also proposes to undertake job orders for
heat freatment of various comnconents during the course of
demonstration of these furnaces. These two aspects have nct been

"taken into account for projecting operating results of the

commercial project.

I. SIRATEGIC ANALYSIQ

The proposed project has been analysed in terms of °
business attractiveness and consortium atrength factors. The
details of analysis aie provided in Angé;ggg; H. It may be
observed that the business attractiveness score is 42 while the
congsortium . £it score is 45 each out of the possible 60 points
score. The aggregarte score worka out to 87 points which is
above cut-off points of 70 points. The aggregate score indicates

good success potential for the proposed development project.

RECOMMENDATION

FTPL 1s the first company to develop and manufacture
batch type continous fluidised bed furnaces for heat treatment
and various other applications in the country. The company lhas

&
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good. track record of development. - It has ongoing projects for
development of processes with IIT, Madras. The proposed
development project of FTPL would result into development and
commercialisation ,;t more versatile energy efficient heat

treatment furnaces at economically attractive cost.

We recommend providing to consortium of FTPL, IITM and
TIDC a conditional grant of Rs. 41 lacs to meet a part of the
cost of proposed development scheme out of funds available under
the Program for Acceleration of Commercial Energy Research

(PACER) on the following main terms and conditions :

1. Before availing of the conditional grant, the proposers
shall enter into a Memorandum of Understanding specifying
their mutual rights and obligations to the satisfaction

of ICICI.

2. The proposers agree to make payments to ICICI of twice

the amount of conditional grant disbursed

{a) as a negotiated percentage of revenues arising from
the project including job work on commercialisation

and/or

(b) by way of paying 50% of the revenue earned by selling

prototype furnaces developed under the project.

(ﬁL.
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{a) ﬁa¢n1néry or equipment purchased in whole or in part
ﬁiﬁh the conditional grant shall belong to the
propoéerﬁ but'shall nonetheless be clearly identified

-+ and used only fog the proposal purposes, unless ICICI

otherwise permits in writing.

(b) The proposers shall not gsell, give on lease, licence
to conduct, mortgage, charge or otherwise dispose
off the said machihery or equipment except with the

prior permission in writing from .ICICI.

The proposer shall bring in Rs 41 lacs by way of cash
accruals/interest free unsecured loans to meet a part of
the cost of the project in a manner and as per a schedule

to be finalised in consultation with ICICI.

The proposers undertake to bring in additional funds in
consultation with and in a form accepable to ICICI to
meet any shortfall that may arise in financing the

project and/or other requirements.

The proposers shall utilise the éonditionbl qraht only in
accordance with the Approved Proposal Eudget to be

finalised in consultation with ICICI.

The proposers agree to secure participation of T? Diamond

Chain Limited in the form of specificl faéilitiés and



10.

aupport,‘:eqnired for carrying out the demonstration of
rdt@#yivretbrt FB furndce at their premises as indicated

in tﬁe proposal.

- The proposers agree to appoint key persons for

implementation of the project in donsultatioq with ICICI.

ICICI and its authorised repreaentatives reserve the
right to "carry out technical, financial and 1legal

inspections during the implémentation of the project.

‘The proposers shall keep ICICI informed about the
progress of the project by submitting periodic reports in

a form and substance to the satisfaction of ICICI.
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Annexure - A

FLUIRTHERM TECHNOLOGY PRIVATE LIMITED.
INDIAN INSTITUTE OF TECHNOLOGY, MADRAS

AND

II DIAMOND CHAIN LIMITED

(List of products/processes developed and
commercialised by FTPL)

(Ref. Page 4)

Rroduct/ Hhen Ho. of

Brocess commercigqlised = units sold Sale
(Rs. in lacs)

Fluidised Bed May 22 80

Batch Type 1987

furnaces

In line/batch Early 6 12

vapour 1986

Degreasers :

Methanol/Acetone Mid 6 3

Vaporiser 1987

Quench cooling Mid 1 2.5

curve test -

equipment

1987



Annexure = B

PLUIDTHERM TECHNOLOGY PRIVATE LIMITED,
INDIAN INSTITUTE OF TECHNOLOGY, MADRAS
AND
TI DIAMOND CHAIN LIMITED

(Details of principles of operation of
FB furnaces and advantages of using FB furnaces)

{Ref. Page 8)

The Principles of operation of FB furnaces :

. Fluidisation occurs when a stream of air or gas is
passed upward through a bed of finely divided particles. At a
certain velocity, the particles separate and float on a cushion
of the fluidising air or gas. When the velocity is increased,
bubbles form and as they rise through the bed, they cause rapid

mixing of tl.e particles in all areas of the bed.

When fluidised, the bed behaves just like a liquid. It
is buoyant and 1light objects float while heavy objects sink.
When heated the fluidised bed becomes an excellent media for heat

transfer.

Aluminia is used as the fluidising media. Mixtures of
Air, Ammonia, Nitrogen, LPG and many other gases are used as the
fluidising gas as well as the heat treating atmosphere. The gas

reactions take place in the bed itself without need for a gas
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,"Ahf alloy retort is used as the container and a special
alldy distributor system ensures -uniform fluidisation. The bed
'is heated by gas or electriéity externally and in some cases
internally. The components are immersed into the bed and lifted
out when the treatment cyclé is complete, usually with the ﬁelp

of a hoist.

ADVANTAGES
LOW OPERATING COSTS

The heat transfer rate (4 to‘ 25 timeshﬁfaste;u than
convection/radiation furnaces) cuts down cycle times. Larger
tonnage can be processed in smaller furnaces. When a FB furnace
is not in use it can be switched off even overnight, :.the bed
retains most of its heat and only needs incremental-heeting the
next day. Thereforé its idling is unnecessary which in turn

results in saving of energy.

the need for effluent treatment and diqusqlv_dqgg_;not
arise and precleaning expenses reduce. All these ,gnd,'gther
features 1like low maintenance, no fume handling, lowéfm LPG
storage, no gas generator etc., _ggqb%ne to‘yieldsan _operating
cost per kilo that is 50% to 70% of copvqntionqi heat tgegﬁment

equipment (See enclosed cost Sheet).



There are no moving parts like fans,conveyors, etc. as in
conventional furnaceé and hence no attendant maintenance
problens. Soot formation does not pose problems as the soot
~ deposits on the particles are burnt off at the bed surface. The
alumina particles‘ are inert and do not require vrectification,
regeneration or monitoring. Such features built into Fluidised

Bed Furnaces make them maintenance free equipment,

CLEANING

Precleaning and drying of components required for
processing in atmosphere and salt bath furnaces are not required
when using ¥Fluidised Bed Furnaces. 0il and moisture on the
components and Jjig simply vaporise without the hazard 'of
explosion. Some alumina which adheres to cthreads, blind holes

and the like cén be easily washed or klown off.

QUALITY

The high degree of temperature uniformity (3 C. }
causes extremely uniform heating of all componenta, even in very
dense loads. Distortion isg reduced by the bed buoyancy and

uniform heating of components.

During case treatments non uniform case depths do not
occur. The component surfaces are centinually exposed Lo fresh

reactive gases under pressure and are scrubbed by the particles

W



By
which:aISO temoﬁa'carbon build up on edges and corners, Once the
parameters are set, consistent quality is obtained, as long as

the process is operated;

EOLLUTION EREE

Fluidised Bed Furnaces are not poisonous, do not attract’

the provisions of health and pollution laws and are safe for
those operating them. Effluent treatment and disposal equipment

are not required.

LOW CARITAL COST

Fluidised Bed Furnaces cost less than equal capacity,
vacuum, sealed quench and pit type furnaces and even salt baths
(when effluent treating and safety equipment costs are added) .
one furnace performs many processes hence additional furnaces for

specific low volume applications are not required,

EASE OF OPERATION

Fluidised Bed Furnace operation is simple and safe. It
involves only setting the desired temperature and §as flow (done
automatically in certain models) and immersing the components.
At the end of the cycle, the components are lifted out and the

furnace is switched off while waiting for the next batch.

The advantages of fluidised bead furnaces over

conventional furnaces can be summarised as follows :

" 1. High heat transfer rate - hence shorter cycle time and
faster attainment of steady state.
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Flexibility to switch on/off - hence no *idling' energy
consumption, as there is high heat ratention;

The same furnace can be used for variety of heat treatments;

High degfee of tenmperature unitoimity;

Minimum downtime, as no precleaning and minimum post
cleaning:;

There is no loss of material due to scaling;

Lower running and maintenance cost; and

'There are no furnace burnouts as also there are no explosion

hazards;



Enclosuwe 4o Annexwv&-B

Epclocure do Anneawie-B

FLUIDTHERM TECHNOLOGY PRIVATE LIMITED
HEAT TREATMENT

HEAT TREATMENT CUST SHEET™™™

TREATMENT ": CARBURISING
FURNACE - :  MODEL 1000.60/9) (CN) Max Temp 1050 Deg C
COMPONENT WEIGHT : 225 KGS / LOADS. .COMPONENTS : GEARS
FIXTURES WEIGHT : 75 kG5 TEMPERATURE : 950 Deg C

o GAS FLOW RATE : 1IM3/Hr
START UP TIME "1 1.5 Hours (after night shut down)
RECOVERY TIME s 0,75 Hours
TREATMENT TIME ¢ BOOST - 1.50 Hours

DIFFUSE -~ 1.0 Hour

FLUIDISING GAS
“TOTAL CYCLES/DAY = &
TOTAL LOAD/DAY = 900 KGS

DURING RECOVERY 1 N2 - 100%

DURING BOOST :  AIR - 86.0%
LPG -~ 14.0%

DURING DIFFUSE t N2 - 100%

COST CLASS!FICATON
Tosis are divided Into varlable costs and fixed costs
A. VARIABLE COST - (In Rs.)
a. Furnace Start up

(Cost of heating up the furnace

to operating temp - Once a day) . - 48.40
b. Processing Cost :

Durlng Recovery and Treatment

Electricity - 300.00
Gas - 906.60
B. FIXED COSTS (3 shifts basls) .
c. OxIde Consumptlon - 51.00
d. Jigs and FlIxtures - 44,00
e. Maintenance - 197.08
fo Wages - 24.00
ge Depreclation - 350.00
1921.08
* TOTAL ROAD / DAY 900 KGS.
TOTAL COST / KG Rs§.2,13

NOTE : Above flgures are on the basls of actual trlals conducted
at the Fluldtherm Plant working for 2 shifts only. 1f operated
for 3 shifts the varlable costs and the tonnage wiil rlse and the
revised cost per kilo processed wlll be Rs.1.86/Kg

. ’6{(#
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FLUIDTHERM TECHNOLOGY PRIVATE LIMITED

INPUT FORMULAE AND ASSUMPTIONS

b.

Ce

d.

€.
1,

h.
le

FURNACE START UP = Start up time x Max KW x Electricity cost

2

START UP GAS =  Since fluldisation by alr
\ L Blower Motor KW x Start up time

HEAT TREATMENT | = ((Recovery time x Max KW) + (Soak time x
‘ELECTRICITY | Power loss In KW)) x Unit cost of electri~
clty. )

HEAT TREATMENT = Flow per hour x Rate per CF x Hrs/Cycle
GAS :

OXIDE CONSUMPTION = 3 Kgs x Rate/Kg
JIGS AND FIXTURES =  Rs.44/- per day

MAINTENANCE = 7% of Furnace Price
(Parts & Labour)

250 days / year
Wages - Hours per day x cost per hour:

Depreclation =  Furnace Price

8 years x 250 days/year

Cost of Electrl- =  Re.1.00/KW hr
clty -

Oxlde Consurption =  0.5%/day
Cost of Jigs and = Rs.11000/year
Fixtures

Oxlde Rate/Kg =  Rs,17.00
- Work days/year = 250 days
Depreclation - 8 years

Perlod .

Nitrogen cost; - Rs.9.00
M3

Ammonla Cost/ =  Rs,.12.86
M3 '
LPG Cosl/M3 - RS.ZO.W


http:Rs.20.00
http:Rs.t12.86

1.

3.
‘O

Annexure = C

FLUIDTHERM TECHNOLOGY PRIVATE LIMITED,
INDIAN INSTITUTE OF TECHNOLOGY. MADRAS
AND

TI RIAMOND CHAIN LIMITED

(Comparison of power

Fluidised Bed Furnaces an

consumption between
d Conventional Furnaces)

(Ref. Page

OMP ON OF POWER CONSUMPTION

Process under consideration

case depth

Sealed quench
Rotary scroll
End heating

Continuous gas carburising

8)

Carburising

1 MM.

(in KW/Kg.)

Fluidised Bed Conventional

0.65
0.84
0.80
" 0.30

1.60
1.57
2.60
2.20



Annexure - B

ELUIDTHERM TECHNOLOGY PRIVATE LIMITED.
INDIAN INSTITUTE OF TECHNOLOGY, MADRAS

(Specificationa
proposed to be dev

Types

CONTINUOUS FURNACE
IN CONTINUOUS MODE

(IN BATCH MODE)

ROTARY RETORT -

(OSCILLATING
FIXTURE)

END HEATING
EURNACE

(OIL FIRING
MODULE)

AND

TI DIAMOND CHAINS LIMITED

(Ref. Page 11)

Hot Zone Size

300 mm dia x
600 mm deep
4 chambers

300 MM X 600
®x 1 chamber

450 mm dia

X 900 mmL

Retort x 2

(Hardening and
tempering)

Suits any one
chamber of the

continuous
furnace

450 mm diax300
deep

. Will be used on
Rotary retort
furnace with
retort removed

of the Furnace Prototypes
eloped)

Batch/Hourly
Capacity

100 kg/hr.
carburising
0.6 mm

1050 deg v,

100 kg/batch 1050 deg C

100 kg/hr

Hardening

2 mm thick
chain 1link
plates

950 deg C

a5 Kg/hr.

of 2mm thick
chain 1link
plates

48 bars of
25 mm dia/
per batch.
Output 1 bar
every minute

1200 deg C

can heat 1200 deg C
upto 500 kg/
hr of 16 dia

bars

Temperacurs

950 deg C
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Annexuxe =~ B

ANDIAN INSTITUTE OF TECHNOLOGY, MADRAS
AND

Iz D
{(Main Features of Development of Support Systems)

(Ref. Page 11)

1. cComputeriged process contyrol gpystems:

The process control can be basically done with.the help
of Programmable Logic Controller (PLC) which consists of CPU and
input/output modules. The PLC controls the process on the basis
of pre-programmed path of control which is effected by sequential
switching of various outputs. The extension of this system is to
uge a Personal Computer (PC-AT type) loaded with actual process
software. The programme for computer can be much more detalled
and flexible than PLC software, thus the scope of control is
vastly extended. The main area where the work i1s needed is
development interface between PC and PLC. The PC based control
system would be able to control operations including
loading/unloading of furnaces, switching furnace temperatures
with 'respecﬁ to process time, auto correction/compensation for

time 1lost ‘due .to interruptions, power failures etc. and data

logging.

2. Prepared Atmosphere Sygtems:
The cost of Nitroqén, - especially in 1low temperature

treatments is somewhat high and 1low cost systems currently
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available for ponvehtional‘furnaces are sought'to be adapted for

o :
usé for FB furnaces. In these cases, different gas mixtures are

uséd directly (such as Nitrogen/Methanol gystems) or are used

after they have reacted in a separate gas generator (1ike Endogas

and Exogas - both mixtures of LPG and Alr).:

The development aspectsvror adapting this system for use

jn FB furnaces includes vaporisation and super-heating of

directly used 1iquid/gas mixtures in equipment that do not cause

sooting and which have an accurate flow and outlet pressure

"
control.

Modification of standard endogas generator would be

carried out for following purposes @
(a) Trapping water vapour;
(pb) Boosting pressure from 5 Kpa to 30 Kpa:;

(¢) Installing cold gas atmosphere gsensors and

(d) Developing gsoot traps.

3. Transportetion Svstems:
The project envisages development of 4gollowing

transportation systems for continuous type FB furnaces

(a) ' Travelling hood
{(b) Quench vestibule
(c) Walking beam and
(d) Sscroll
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a) Travelling Hood: An inverted hood that travels on rails is
used for carrying components to furnace chambers and tanks.
Though similar system exists in case of plating plants,
certain modifications would be carried out for adopting it

for FB furnaces.

b}’ Quench - Vestibule: In cases where complete heat treatment
cycle 1is carried out with one FB furnace and one quench tank,
then the travelling hood is not needed. FTPL proposes to attach
FB furnace and quench Lank together and entire top portion to
cover with steel box (vestibule) with three doors. A pusher would
be synchronised with the furnace door which would be used to
transfer the components. The components would be transported in
vertically stored position (vertical repose) instead of

horizontal repose.

c) Walking beam: This system is used in 1long rectangular

furnace wherein fixture which holds component is transported
with the help of walking beam mechanism. This system is
widely used in conventional furnaces which would be modified

to achieve 1lift of about 800 mm instead of 200 mm.

d) Scroll: This 1is a pert of rotary retort furnace which is
partially submerged in FB. The components are conveyed from
one end to another with the help of hellical baffles. The
main developmental work involved is immersion of retort in

fluidised bed for faster heat transfer.
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4. Alumina Recovery/Cleaning Systems:

Components which have been processed in FB furnaces tend
to have alumina particles adhering to’phem;‘ It is necessary for
downstream processes to remove this alumina and also to recover

the removed alumina for re-use in the béd. g

The first stage is the racovéry_ot ‘drag out' alumina
from the quench oil or salt. This is soﬁghé to be achieved by
traditional tiltration.- The development aspect lies in that the
alumina particles ére extremely tiny {(o.imm diameter) and on line
filtration will slow down the velocity of the oil flow (velocity
being critical for the process). This system has to be modified
for localised cullection of alumina away from the main thwignd a
batch wise independent filtration system. Prior to this, to
reduce the drag out itself, a simple cam operated jig shaker
mechanism would be developed to shake to Jig wile 1ifting the

charge so as to drop the drag out alumina into the bed.-

5. Heatlng Svgtenms:

Current FB furnaces employ 1nd1req; elecgrig, resistance
heating where the container is heated externally by electric
elements. The rationale for developing alterhéte s}stehﬁ are :

a) Reductign of input energy;

b) Xlternate heéting sources (gas/oil) when electricity 1is

scarce.
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"In thé first system, the electric elements would be
immersed into the bed without increasing the diameter of the
chamber which will increase the gas flow considerably (thereby

offgetting the energy saving).

_ The second system is indirect oil heating. The main
prqblem in this system lies in that the sulphur ih oil reacts
with the nickel in the container and melts it at very low
temperaturas, Two alternate systems to overcome this would be
developed by way of special coatings and another by way ?f
disposable radiant tubes. The third system is of immersed oil
heating where An oll/gas burner fires directly into the bed.
This system is well known in heating of large chemical vats and
swimming pools and would be modified for use in FB furnaces. The
fourth and the most significant system is the use of LPG/air
‘miktues for fluidisation which themselves combust i the bed for
heating up. Thus the total electrical ener?y is expected to
reduce by 663 as it is needed only to maintain the bed

temperaturaea.
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FLUfDTHERM TECHNOLOGY PRIVATE LIMITED,

INDIAN INSTITUTE OF - TECHNOLOGY, MADRAS
AND

I DIAMOND CHAIN LIMITED

(Schedule of Implementation )
STAGES
|. DESIGNING

2. PLANNING
3. SuB (aNTRAC-T""q'

4. ASSEMBLY
S. TESTING
- 6. CommMmISSIONING

Annexure ‘P

PROTOTYPE S,

HLATING SYSTEMS,
PROCESS CONTROL INSTRU~—
“-MENTATION

26
6
5
18
é
4
5
4
Yo — 3
g .
4 3 2
3 —
2 2
3 4 .
.} 2 !
1 .
ROTARY  END SEALED OlL FIRED FURNACE
Re-;aﬂgg HEATING ?:f;;‘:tfws AND OTHER gPBASSEMBLIES
OSCILLATING SucH A
HErR T QUENCH TANKS , YESTBULE

M



7.
8.

10.
11.

12'

- 14.

15.

ELUIDTHERM TBCHNOLOGY PRIVATE LIMITED,
ZNDIAN INSTITUTE CF TECHNOLOGY, MADRAS
AND
II DIAMOND CHAIN LIMITED
(PROJECTIONS OF OPERATING RESULTS)

(Ref. Page 20)

(Rs. in lacs)

a-G

Years after commercialisation

(1) (2) (3) (4}
Sales (Quantity) (Nos.) 10 13 18 22
(Value) 100 150 200 350
Materials, Stores, 9ompohenta 58 87 116 221
Utilities 3 5 6 11
Salaries & wages 3 4 5 6
Repairs & maintenance 1 2 2 ’4
Factory supervision and .

Admn. overheads 2 3 6 - 11
Selling expenses 7 11 14 25
Royalty @ 3% on sales 3 4 6 _',11
payable to PACER ,
Interest ‘ 11 |17 16 19
Depreciation 7 10 10  10
Total production cost - 95 143 181 328
Opgrating profit/loss 5 7 19 32
Provisionitor taxation 1 2 10 17

. Profit after taxation 4 5 9 15
Cash accruals (10 + 14) 11 15 19 25

{0
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 §§§;215535 TECHNOLOGY PRIVATE LIMITED,
INDIAN INSTITUTE OF TECHNOLOGY, MADRAS
AD ,

II DIAMOND CHAIN LIMITED

STRATEGIC ANALYSIS
(Ref. page No.20)

Thae success of commercialication o¢f the technology
depends on proper demonstration in the proposed project. It is,
therefore, essential to assess the probability of successful
commercialisation through analysis of various factors. We
provide analysis of 6 such factors each from two catagories
relating to (a) the type of business (b) fitness of consortium
to take up the project.

A. BUSINESS ATTRACTIVENESS

1. Sales/profit Potential

The internal rate of return works out to aboﬁt 31% and
the proposed project would contribute siqnificantly to

the profit of the company. 8/10

2. Growth Rate

Considering growth in automobile industry and ancillary
industries as also indigenisation program of various
automobile manufacturers ¢growth rate of 12-15% is

expected for heat treatment furnces. v “17/10

3. Competitor Analysis

FTPL would be pioneer in commercialising the continuous
FB furnaces in the country. At present FTPL 1is the
only manufacturer of FB furnaces. It will, however
face compatition from conventional  furnace
manufacturers as also new FB furnace manufacturers, and
hence PFTPL will have to make extra efforts for

marketing. 6/10

A



opportupity to Restructure the Industry

FTPL has already made significant progress in marketing

""FB - furnaces (Batch type) and will have dominant
~position in the market for FB furnaces. FTPL will have

good opportunity to price other entrants in FB furnace
market. . .

Risk Distribution

Development of continuous FB furnaces would lead to
possibility of developing a set of new applications of
these furnaces as also other types of appliances (eg.
wire annealing furnaces).

Special Factors

At present FB furnaces are categorised as energy saving
devices and are exempt from sales tax and are eligible
for 100% depreciation. :

CONSORTIUM STRENGTH (OR FIT) PACTOR::

C tal Requirements

FB furnaces are mainly fabricated and then assembled.
Fabrication work is generally carried out through
vendors. Manufacture of continuous FB furnaces would
not require large investment and can be financed out of
FTPL's cash accruals.

Marketing Capability

FTPL has existipg set up of marketing with 1 Marketing
Manager and 3 Sales .Engineers and has represencatives
in major cities in the country. The existing set would
be strengthen to market continuous FB furnaces.

Manufacturing Capability

FTPL has necessary facilities, and skills to
manufactuvre important (key) components of FB furnaces.
Other standard parts are made as per requirement
through local fabricators. '

6/10

7/10

7/1
8/10

7/10

<
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‘Technology Base

FTPL constantly upgrade its skills in heat treatment
procers technology in association with IITM and college
of Engineering, Pune and other comsgsultants.

Raw Materials Availability

Raw materials required to manufacture FB furnaces
include mnild steels, allov steel structural sections
{all fabrication items), standard electrical and
mechanical components such as solenoid valves, motors,
PLC3, etc. which are easily available.

Skills Availability

FTPL and IITM botr have necessary managerial and
technical skills. i

Total- score

8/10

8/10

87/120



ANNEX H (Contd.)
(Ref. Page 20)

TECEROLOGY, PRIVATE LIMITED,
IERIAN Il!III!I!.gih?IEEBQhQQIL.!L!Bl!

TI DINOND CHAIN LIMITED

IDENTITY CHART

Attractiveness : Fitness
score : score
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A.Business Attractiveness " pts B.Consortium Fit Pts
1.Sales/profit potential 3 1.Capital needs 7
2.Growth rate 7 3.Marketing strength 8.
3.Competitor analysis 6 3.Manufacturing strength 7
4.Industry restructure ~ 6 4.Technology basge 8
5.Risk distribution "7 5.Raw materials availability 8
8.Specific factors 8 6.Skills availability 7
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42 45
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THE INDUBTRI‘S”CﬁﬁDIT‘AND INVESTMENT CORPORATION OF INDIA LIMITED
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THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITEI

'

mmw OF COUMERCIAL ENERGY RESEARCH

5th PRC Meeting
M&Lm
Confidential ~ - Agenda Item 3 (e

MEMORANDUM FROM PACER SECRETARIAT
ON THE PROPOSAL OF
I.J.RAJU & ASSOCIATES

(Revised Proposal for Research Projeét)

‘A . research project proposal of I.J. 'Réju and Associatéé
{IJR), New Delhi on ‘optimal utilisation of hathral’gas in India‘
was discussed at the secohd meeting of Pecr Review Committee
(PRC) held on October 27, 1988. PRC indicated that IJR may
submit the revised proposal for the resaarch pro:ect explainlnq
the precise scope of the research pzoject in view of the various
~ studies being carried out by'Planning'Commissioin, ONGC and other
qévernment institutions/agehcies. Similarly the project should
address itself to specffié areas keeping in mind the need for
identifying appropriate technologies and end, users of gas. PRC
also indicated that it may be necessary to identify end users;

of such a research project.

At its 3rd meeting ‘held on March 27, ,1989 PRC considered
revised proposal of IJR and.its comments were as follows :
PRC agreed with recommendation of PACER Secretariat to

"place the proposal of I.J. Raju and Asgociates before ERDAC for

/@é



éonsidéiﬁéionnaaﬁd appfdéal for a'suitable ahount of ¢grant ‘for
the ‘:ésearch -Project.on optimal utilisation. of natural gas in
India, subject to examination of cost of project and scope of the
study taking into consideration the time frame of 20 vears for

projections.

.PACER“Secfetgriat subsequently conveyed decision of PRC
to' ISR qg'é}gé it‘hgldwdiscpsgions with the consultant. The
researchih;égj;éﬁ ‘prép;sal of}iJR éftér incorporating changes
keeping in mind obsé}?ationg méde by the PRC is now again placed

before PRC for its consideration and approval.

IJR, now, proposes to undertake a research project on

optimal utilisation of natural gas in India which includes study
df factors affecting development of market for use of gas in

various sectors and status of technology and capabilities of

o
{1

equipment manufacture for utilisation of natural gas. T

projection of availability of natural gas would be wWorked ou
with respect to time frame of 20 years. The total cost of the

resaarch project is estimated at Rs 4.32 lacs and IJR has
requested for grant ‘of an equal amount underAthe Progrqmme for
Acceleration of Commercial Research. We propose to provide IJR a

grant of Rs 4.32 lacs out of PACER funds.

———— t— —— ———

BACKGROUND .

. IJR was promoted in 1987 by i.J.Raju (Raju), a chemical
engineer and other professiénals for undertaking consultancy
assignments and providing advisory services in the fields of
managenent and fechnology. IJR provides a range of consultancy

services includina identification of business opportunities,

ct



techno-economic viability ‘studies, financial management,
organisational structure, marketing and distribution, industrial

engineering ete. .

Raju is a post graduate.chémiqal engineer and fellow of

management (IIM, Célcutta)f,and,’hgs professional consultancy .

experience of over 14 years. Pripr to promoting IJR he was-

General Manager of management: consultancy division lof S.B.
Billimoria & Co. The activities of IJR are carried out by é team
of 7 experienced professionals including Raju. IJR alsé avails
services of outside technical experts on project to project

basis.

IJR has carried out about 20 consultancy assignments for
various organisations in India and abroad. Some ‘of the clients
of IJR include Ballarpur Industries Limited, Triveni Engineering
Works Ltd., Luz International Inc: USA and World Bank. The

assignments carried out by IJR in the area of ‘energy includ . cost

benefit analyses of solar thermal power projects in Punjab and

Gujarat, potential and economics of gas turbine in India, market
survey for industrial steam turbine, etc. - We have gone through

some¢ of these studies and are satisfied about IJR's capabilities.

Reserves of natural gas in the country increaqedﬁ rapidly
after the discovery of oil and gas in Bombay high.‘. The gas
reserves increased almost 16 times from 68 billion cugic metres
(bem) in 1974 to 1,100 bem in 1988 whereas production §f natural
gas increased only 7 times from 2,040 million cubic metres (mem)

to 14,400 mem in the corresponding years.

7t



-In. . the recent years, considerable analysis has been
' carriea .out on éconqm;gs of utilisation of natural gas only in
the utilitf and'fertiliser sectors. As a result, government
policies for utilisation of natural gas have undergone é gradual
trahéformation. Wwhile the priority for use of heavier fractions
of natural gas as feed stock for petrochemicals and LPG remains
unchandéd ‘the priorities for the use of lean gas (i.e. methane
rich qas) which constitutes about 75% by volume of natural gas,
?have been changed. It is we11 accepted by now that utility power
genergtion using hatural gas as fuel in combined cycle plants is
economical option and has high priority. The above change was aj
result of various studies conducted by Government as well as
private agencies. Such studies provide a background for
carrying _out banalyses in other sectors such as transportation,
domestic, non utility power .generation, co-genration, etc. The
need for conducting study by an indetendent consultant on
optimal utilisation of natural gas in India has also been

indicated in various seminars.

In view of the above there is a need to carry-out a study
on optimal utilisation of natural gas with respect to various|
parameters which include a) possibility of utilisation of natural
gas in different sectors apart from utility and fertilizers, b)
availability of new’reserves of gas and depletion of gas after
dﬁe in the next few years, ¢) evaluation of alternatives for
local utilisation against transmission of gas, d) economic
cost-benefit analysis and e) identification of technologies
required for us¢ of natural gas. The need for such study has
pfimafily been felt because of certain drawbacks in the
methodologies tf earlier gas utilisation studies and improper

assessment of economic value of gas.



PROPOSAL
IJR earlier, in September 1988, submitted proposal to

conduct a research project on optimal utilisation of natural gas
in 1India. The scope of the research project envisaged in the
original proposal included review of availability of gas over the
hext 10-15 years, identification of exteat of potential use of
gas in various sectors, developing methodology for economic cost-
benefit analysis, analyéis of economics of utilisation and
conducting sensitivity analysis of optimal utilisation
pattern. The proposal was discussed at the second meeting of the

PRC held on October 27, 1988. The comments of PRC on the

proposed IJR were as follows :

(1) It would be necessary to collect more information about
similar studiies being conducted in other organisations such

as ONGC, Planning Commission etc.

(2) The study should address itself to specific areas keeping in
mind the need for identifying appropriate technologies and

end users of gas.

{3) Though such a study by a private consultant could be useful,
it would be necessary to reformulate its scope and ascertain
properly the methodology to be adopted and also possible.

users of the study. 5

PRC directed PACER Secretariat to discuss the proposal with
the proposer and place before the next PRC, the revised

version in the light of the above observations.

Accordingly, IJR submitted a revised proposal to

undertake research project on optimal utilisation of natural gas

v



in India. The ‘scope of the revised reseafch ptd}ect» also
includes, in additioh iﬁo _the scope envisaged in ofiginal
proposal, analyses of . impediments to development of
compercial markets for use of gas in non-utility power
generation, . 'co-generation, industrial, trahsport and domestic
sectors, 'analyses of capabilities of indigenous technology and
equipment manufacture for use-of natural gas in above sectors
based ~onl-detailed’fie1d survey-including study of managements'
attitude for such use, analyses qf investment required to develop

qas‘mafkets in the above decentrhlised sectors,

As indicated at 3rd PRC meeting the projgctions of
availability of natural gas aé alsb oﬁher estihates would be

worked out with respect to time frame of 20 years.

The research hrojeéﬁ would be carried out in one phase as
against in two phases as envisaged earlier. The project involves
substantial increase in.field work from 22 man days to 90 man
days . and would cover about 100 different organisations instead of
26. The research project is expected to require 145 man days of
the project leader and 230 man days of a consultant. The project
would be conducted within 6 months after ité commencement and
draft reﬁort would be‘presented at a workshop to be organised és
part of the project. IJR would submit final report 1 month after
receipt of comments on draft reaport. A steering committee méy be
set up - to finalise the exact scope of the project, detailed
methodology and planning of the study, to review the progress of
the project and to discugs.and finalise the draft report,
Annexure A prgvidqs data on the revised research project

proposal.



The total ‘cost of undertakinq the research project is
estimated at Rs 4.32 lacs which includes professional fee of Rs
3.17 lacs and out of pocket expenses of Rs 1.15 ‘lacs. The

details of the estimates of‘costs are provided in Annexure - B.

The terms of reference indicating scope of the project,
schedule of agsignment, compensaton etc. for undertaking the

project are given in Annexure C.

- . The outcome of the research project is aexXpected to be -

used as an input for discussions and formulation of policies on
utilisation of natural gas in future. The report on the project
may be useful to various government agencies, ONGC, GAIL,. and
various industry associations such as FIcCI, ASSOCHAM, CEI etec.
The report based on the research project is expected to provide

basis for debate and analysis on the subject.
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We recommend to provide IJR a grant of Rs 4.32 lacs out of
PACER ~ Funds lto undertake the research project on optimal
utilisation of natural gas in India.. The project would be

carried out as per the Terms of Reference mentioned in Annexure C.



Annexure - A

I. J. RAJU & ASSOCIATES

Data on the Revised proposal
.- £to conduct research project on
optimal utilisation of natural gas

Man~days efforts
- Project leader
- Consultants

Total time required
{weeks)

No. of organisations
to be contacted

Manpower requirement

= Project leader

- Consultants
Total cost of research
project : (Rs)

- Professional fee

= workshop and out of pocket

expenses

Total

Revige

145
230
24

100

3,17,000
1,15,000



I. J. BAJU & ASSOCIATES
(Details of Cost Estimates)

A. Man-Day Costs
Estimated Man-Days

Project Leader Consultant
° Detailed planning of the study
{Delhi) s 3 6
° Initial discussion with PACER
Secretarjat (Bombay) 2 2
° Secondary Research
-~ Delhi 8 15
~ Outside Delhi 2 5
{Dehradun, Bombay)
° Development of Methodology &
Framework for Economic
Analysis (Delhi) 10 10
e Collection of Technical & Cost Data

and Discussions with the various
Organisations & Field Survey ‘
- Delhi : 10 20 .
- Outside Delhi 20 40
{Bombay, Ahmedabad, Baroda, Madras, }
Rajahmundry, Hyderabad, Kanpur, Dehradun, etc.)
(60 irterviews by a team of 2 persons)

° Data Analysis (Delhi) 20 40
° Draft Report Preparation (Delhi) 10 2n
° Discussion & Presentation of |

Draft Report (Delhi/Bombay) 5 10
° Additional Analysis (Delhi} | 10 15
° Report Finalisation (Delhi) 5 12
°  Contingencies (Delhi/Others) 15 30

°  Project Coordination (Delhi) - 10 -



B2

Proposal Preparation &

Pre-study effort (Delhi) 15 5
Total ' (Delhi) 115 180
(Outside Deihi) 30 50

(Total) 145 230

Man-Day Costs
Man-days Man-day rate Cost

Rs. Rs.
Project Leader 145 1000 145000
Consujtant 230 750 172500
Total Rs. 317500
Say Rs. 317000/~

(Though our man-day rates were revised upwards from April 89, we
are using the same rates as indicated by us in our original
proposal of September 1988 and thus this study will be carried out
by us on cost basis without any profit margins because of our
interest in this subject),

B. Out-of-Pocket Expenses

i) Travel Cost

No. of
man vislts Cost
Rs.
Visits to Bombay for discussions with
ICICI durlng the study & secondary
Data Collection 4 10,000
Travel for Data Collection & :
Discussions during field su:vey .
-~ Dehradun 2 1,000
- Bombay/Ahmedabad/Baroda 2 7,000
- Madras/Rajahmundry/Hyderabad 2 8,000
- Kanpur/Lucknow 2 2,000
- Others 2 3,000
31,000
Say Rs. 30,000



i)

iil)

iv)

v)

vi)

B3

Out Station Stay Cost

No. of man days
of oustation- stay

-° Visits for Bombay for meeting

- .with -ICICI . 4

° °Fleld Survey outside Delhi 60
(60 interviews @ 2 Interviews
per day by a team of 2
consultants)

® Secondary Data Collection,

outside Delhi 7
° Discussion of Draft Report
at Bombay R 5
° Others &'Contingency' 4
Total . ' 80
Average cost of stay per
man day stayed outside Delhi Rs. 600 .per -
(Lodging, Boarding, Conveyance ~ man day - - -
etc.) ‘ ‘

Total cost of outstation stay

Local conveyance in Delhi including
- visits to Chaziabad, Faridabad etc. o
Rs. 800 per man month x 12-1/2 man months -

Report Preparation ( 5 copies of "
Draft Report & 10 coples of Final Report)

Typing “ Rs. 4,000/~
° Photostat & Bindlng : .~ Rs, 3,000/~

Computer Time

Miscellaneous (Telex, STD Telephone,
Books etc,).

Cost

48,000

10,000

® Presentation Material ©  Rs. 3,000/- .7_1‘0’,0>00

10,000

7,000

Total 'Rs. 1,15,000

7 d



B4

C. TOTALCOST(Man-day Costs & Out-éf-Poc'ket Expenses)

A,

iv)

"

vi)

Man-qay costs

o"t of ‘Pocket Expenses
i)
iy

Outstation Travel costs

Outstation stay cost

- Local Conveyance

Report Preparation

.Computer Time

Miscellanéous

Rs.

30,000/~

Rs.
3,17,000

48,000/

10,000/~ "

10,000/-
10,000/~

7 19@/,:' .

kTot;il (A

1,15,000

& B) Rs. 4,32,000

(Rupees Four lakh thirty two thousand only)

f‘}z‘7= Agg/;l



Annexure - C

I. 3. RAJU & ASSOCIATES

Terms of Reference for undertaking the research project

on-optimal utilisation of natural gas in India

1. Scope.of the research project:

The consultants (IJR) would carry out the project and prepare

a report incorporating following aspects:

1)

ii)

Review of availability of natural gas in the next 20
years and indicate locations of gas reserves. This review
would include aspects such as present and future
availability of gas in the country, present commitments
of gas, preseﬁt and proposed netwrok for transmission and
distribution of gas, compositions and calorific values of
gas from various parts of the country, availability of
lean gas after extracting LPG and petrochemical ' feed

stocks and transportation costs of gas.

Identify the extent pf poténtial use of gas in Avafious
sectors. . This.wbuld call for geview.of }ikely»deﬁaﬁd for
gas for installed capaéities of varioﬁs‘péssib1q  user
sectors, production technologies available ﬁith user
sectors to use gas, avgilability?~ of ‘alternative
feedstock, feasibility and hence potential for use of gas

in user sectors.


http:Scope.of

s C2

iii) Economic analysis including evalua§ion of exteht to which
the output of the user sectors are tradeable or non-
tfédeable{ devising. methodology to arrive at economic

ivé}ues“of gas use in va:fbus"sectors,' working out
"éébﬁomic cost from the nation's poipt of view, study of
trehds in internatioqal prices of gas and other fuels,
study §f lite;cycle économic costs of alternative
methods of production in various user sectors working out
‘imputed economic values of gas in user sectors, cost of
’tfaﬂsmission and distribution, arriving at economic
policy for utilisation of gas énd sensitivity analysis
and study of cost associated with develdpmenti of a
national gas grid. The economic analysis would also
" focus on likely scenario of gas fields and transmission

net-works.

2. Schedule of assignment:
The congultants would submit the dfaft reporﬁ«within 6 months
after receipt of sanctionvletter. The dréft report would be

presented at a workshop to be organised as part of the project.

Final report would be submittgd 1 month'after receipt of comments

‘on draft report from PACER Secretariat.

3. Copies of the report:
The consultants would_submitfiorcopies of the draft report

and 10 copies of the final'report.

4. Compensation:

The consultants would charge a sum of Rs 1,72,500 towards

compensation for undertaking the study.



Cc3

Schedule of Payment

F-Upto 50% of the total compensation would be payable

at the time of commencement of the project.

-Upto 80% of the total compensation would be payable
on submission of draft report to the satisfaction of
ICICI (Interim disbursements may be considered based
on the progress feports subnitted by ﬁhe

consultants)

- balance 20% of the total cémpensation would be
payable on submission. of final report to the

satisfation of ICICI.

In  the event "of IJR not being ablé to éomplete} the
project or abandoning it for any reason whatéoéver, all

the data collected by IJR shall be handed over to ICICI.

Any publication of data or other information derived from
the work hereunder, or any publication related to the
work, whall contain the following legend or its approved

equivalent :

"the work on which this (Article/bublication) is based

was supported by a grant from ICICI pursuant to the

Agreement ‘between ICICI and United States of America for
Program for Acceleration of Commercial Energy Research.

The views and information contained herein are those of

“the authors land not necessarily those of ICICI. 'ICICI



(b)

assume no liability for the contents of this document by

virtue of the support given."

Should ICICI agree to IJR m@king available copies of the
Rebort to third pgrties at a price, the sale proceeds
thereof would be shared between IJR and ICICI on mutually

agreed terms.



THE INDUSTRIAL'CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

PROGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH

(PACER) -

Sth PRC Meeting

Auqust 22, 1989
Confidential Agenda Item 3(b)

MEMORANDUM FROM PACER SECRETARIAT
ON THE PROPOSAL OF
INDIRA GANDHI INSTITUTE OF DEVELOPMENT RESEARCH

{Proposal for Research Project)

Indira .Gandhi Institute of DeQelopment Research (IGIDR),
Goregaon,. Bombay, set up by the Reserve Bank of 1India (RBI)
conducts studies on various issues of significance to economic
development. IGIDR proposes to undertake 2 research project on

fuel substitution by natural gas in the transport sector. The

total cost of the research project is estimated at Rs.4 lacs and
IGIDR has requested for a grant of equal amount under the Program
for Acceleration of Commercial Energy Research (PACER) . We
propose fo provide IGIDR a grant of Rs. 4 lacs out of funds
available under PACER. |

e — LA

BACKGROUND

IGIDR, a registered society set up by RBI in 1987, aédpart
of the commemoration of RBI“s golden jubilee, for the study of
isaués relating to econonic development aims at promoting the

L
7



study of and conducting research on development (its economic,
technological, social, political and ecological aspects) with a
broad perspective, to gain insight into the process of

development and alternative policy options.

IGIDR is located at Goregaon, a weétern suburb of Bombay.
on a ‘14 acre site. The institute*s campus is spacious and
impressive. It consists of office buildings for research and
administrative staff, seminar rooms of different seating
capacities, an auditorium with 500 seats, a library, a computer
centre, a cafetaria and housing for staff. The campus also has a
guest house cum hostel for visiting scholars and students.
IGIDR™s 1library has a collection of over 4,500 books and it
subscribes to about 200 periodicals/journals. The institute has
11 personal computers and a mini computer at its coméuter

centre.

IGIDRs Governing Council comprises eminent experts with
shri R.N. Malhotra, Géverhor, RBI as chairman. Annexure - A
provides a list of members of the Governing Council of the
institute. The activities of the IGIDR are carried out by about
20 faculty members, 7 Research assistants and about 15 supporting
staff under the guidance of its Director, Dr. Kirit-Parikh. Dr.
Kirit Parikh is a post graduate in civil engineering from 1IIT
Khéragpﬁr and has a doc;orate in the subject from Massachusetts
Institute of Technology, USA. He has a wide research and
academic experience in the fields of Energy, water, agriculturé
studies, development policy, food, planning models and technology

policies.

N



IGIDR 'has carried out research mainly in the areas of
methods of planning, alternative strategies of development, food
policy,.energy systems studies, and technology assessment. The
Institute conducted a seminar on applications of high temperature
supefconductora in power sector in July 1988. Under energy

systens studies IGIDR is pursuing research in following fields:

a) Energy conservation

b) »011 and natural gas model for India

c) vTechnology assessment of application of superconductiv1ty
; in power sector

d) Rural energy, national grid‘and power system

NEED FOR THE RESEARCﬁ PROJECT

India, like many other oil importing developing
countries, is facing the problem of maintaining a delicate
balance between pressing needs of meeting the necessary energy
requirements of different sectors of economy and maintaining a
healthy desirable balance of payment position of the country.
The single largest factor disturbing the balancing act has been
the increasing imports of crude oil and middle distillates. The
experience ‘of the last decade suggests that a well conceived
sectoral approach which may logically fit into the matrix of
overall strategy t» mitigating the problem could prove to be

effective in terms of both time and cost.



Share of middle distillates particularly diesel in the
total consumption of petroleum products is about 40%., A study
indicates that consumption of middle distillates would grow to
about 70% by the turn of the millennium. With 10% growth in
heavy traffic, the transport sector alone is expected -to

constitute about 80% of diesel consumption.

The recent trends in discoveries of oil/gas indicate that
increasing gquantitites of natural gas resources are struck.
Natural gas has emerged as a viable substitute for different
petroleum products in various sectors. It is contemplated that
compressed natural gas (CNG) can probably be a feasible
substitute fuel for diesel in transport sector which forms a

major bulk of middle distillates now being consumed in India,

Systematic studies, which could indicate potential for
and mechanics of substitution of fuel by nqtdral gas in transport
sector along with plan of action and .related resource
requirements, have not been carried out in fhe country. Thus
there is need for such a study which would provide Government
with the pqlicy guidelines and information on the role of various
agencies on the one hand and identify infrastructural

requirements.



RESEARCH PROJECT PROPOSAL :

IGIDR proposes to undertake research project on. fuel
substitution by natural gae in transport sector.” The main

objectlves of the project are

a) to examine economic : feasibility and extent of

subetitutiop of pet:oleﬁm baaed fuels in transport sector

by natural‘gea;,

b) -to "analyse varlous poiicy options to acnleve deslred

':level of substltutlon of petroleum fuela, 'end

c) to preparetdetai;ed blanwof action to achieve the desired

';reaults:indicateq by theﬂresearchipgojeotQ

The research ' project would identify potential . for
subetituoion”of fuel in transport sector under different sets of
domestic and‘international’environments on account of variations
in oil prices, refinery margins, user habits etc. The project
would also identify policies which would lead to a desired level
of 'subatitution.v The research project would bring out various
infrastructural requirements such as feeder pipe linea, Vfuelling
stations “and in&estment needed as also env1ronmental effecta
_after 1ntroduct10n of vehicles using Compressed Natural Gas (CNG)

as‘fuel;

s



The‘major etepe-involvéd in the project are as follows :
"a) Development of theoretlcal framework for the study,
Hl"Data collectlon and proceeelng,
c) ‘Surveye and lab tests, if necessary;
d) Analyele and report preparatlon, and

e) Preparatory work ‘for consortium projects.

All the activities except laboratory tests and - surveys
would be carried out at IGIDR. The laboratory teete and eurveye
may be needed to measure pollutants from natural Zgae vis-a-vis
conventional fuels, vehicle movements, user habits etc. and the

same would be carr1ed out at other eetabllshed laboratorles.

The “reeearchlprojeot wouldalso involve interaetions with
various agencies like 'Planning’:ConmiESion,‘ ONGC, GAIL, etc.
dealing in natural gas, government departments and experte . in

thlB area for technlcal coneultatlons.

The research project would be carr1ed out by 1 research
fellow and 3 other reeearch aseoclatee under the overall guldance
of Dr. Jyot1 Parlkh, Senior Profeseor and co-ordlnator of Energy
"Syeteme Studies and Technology Aseessment. Dr. Jyotl -Parikh
:is a post graduate in physics and has Ph.D. in the field. from
:Unlver51ty of Maryland ’ COIIege Park, . USaA. She has‘3vast

resea..ch experience in energy modelling, technolong~ and3



environment. She has worked at the International Institute of
Applie& Systems Analysis for about 8 years on energy problems of
the developing countries. She has also developed Eﬁergy demand
model for India for the Planning Commission.. She has also served
as a consultant to various international agencies such as the US

Dept. of Energy, EEC, UNIDO, UNESCO etc.

The research project is expected to lead to development
of a suitable consortium R&D project related to CNG’ based
automotive system. IGIDR would identify suitable members of
congortium for the R&D project. The proposers would present its
draft report on ;he research project at a workshop to be
organised within the scope of this proposal. The probable
pérticipants at the workéhop would comprise representatives from
Planning Commission, Ministries of Petroleum and Industry, ONGC,

GAIL, DNES, PCRA, vehicle manufacturers, etc.

The 'proposed research project would be completed within
12 months after its commencement. A bar chart indicating majér
steps involved and time required for each step is provided in
Annexure - B. The terms of reference indicating scope of the
research project, schedule of assignment, compensation etc. for

undertaking the_project are provided in Annexure - C.



" The - total cost of the reseéréh~pfojebt-is’,estimatéd at
Rs. 4 lacs as follows :

(Rs in 000's).

‘Salaries and wages o ,~;Qo;
_Travel andlqommunicationf“ :}80,@
.Data processing ' ';2°%“
E#ternal consultants and | A86;
Laboratory tests :
‘Literature, Journals efék ~é§0?
.Workshop expenses | . 25::
Administrative overheads ¢6§5‘
400,

IGIDR has requested for grant of Rs. 4 lacs unler PACER.
' RECOMMENDATION

IGIDR is a vreputed .development research institute
prémoted by' RBI, conducting research in the areas of policy
.analysis, strategies of development, energy systems, technology
assessment, etc. The proposed research project is expected to
lead to formulation of conéortium R&D project for utilisation of
natural gas  as fuel in transport and iﬁdustry .sectoré} which

in turn can - revolutionalisze these sectors.

We recommend to provide IGIDR a grant 6f Rs. ”4 laésl out
of funds available under PACER to undertake research project on
fuel substitution by natural gas in transport séctor as per the

terms of reference mentioned in the Annexure = C.



Annexure -~ A

INDIRA  GANDHI' INSTITUTE OF DEVELOPMENT RESEARCH

(Members pfithefGovéfﬂing Council)

Chairman

Shri R.N. Malhotra
Governor - )
Reserve Bank of India

Members

Dr. Sukhamoy Chakravarty
chairman, Economic Council
Government of India
Professor

Delhi School Economics

Dr. M.S. Gore
Professor
Tata Institute of Social 801ences

pr. P.K. Iyengar
Director B
Bhabha Atomic Research Centre

Dr. D. T. Lakdawala

Director, Sardar Patel Instltute for Economlc
Research

Director

Center for Maintaining Indian Economy

Dr. Kiirit Parikh
Director

Indira Gandhi Institute of ‘Development Research

Dr C. Rangarajan
Deputy Governor
Reserve Bank of India



Annexure - B

——-—--—————-—-—_-—_—

(Bar chart 1nd1cat1ng steps 1nvolved and time requlred)

Developwent of theoretical framewsrk

Data collection and processing -

Surveys and tests

Analysis and prel. report
==_‘

Data processing (Final)

- C— s |

Final report and workshop

 Bar Ghart for' the Besearch Study Project

.#Identifying R & D Consortium/prep. work: for:Consortium project.



Annexure - C

INDIRA GANDHI INSTITUTE FOR DEVELOPMENT RESEARCH

Terms of reference for undertaking research project

on fuel substitution by natural gas in transport sector

Scope of the Project

Indira Gandhi Institute for Development Research

(IGIDR) would carry out' the research project on the

foliowing broad guidelines:

b.'

Examine econqmié feasibility and extent of

~ substitution of petroleum based fuels in transport

sector by natqral gaé;}. under different sets of

domestic and international environments on account of

variations in oil prices, refinery margins, user

habits, etc. ;

'_Idéntify and analyse policy options to achieve desired

1

level of substitution dfvpetroleﬁm fuéis by naEural

‘Gas;

Identify various details of infrastructural
requirements like feeder pipe lines, fuelling stations

and investment needed;

Conduct  study  of , envirohménta1v effects _\after

"¢ introduction of vechicles using:Compréssed Natu:él Gas

(Cﬁc); and

Organise a workghopjy?ereatﬂtheidra§t~repo:t would be

presented and‘diééhéﬁeglhefqge prépa;atiOn ;éf- final

report.



‘I’Final recommendatlons would be in -the nature of report

which would include detalled plan of action to achieve the

desired results 1nd1cated by flndlngs from above. IGIDR would

also identify a consortlum R&D project alongwith proposed members

2.

of consortium.

Schedule of Assignment
IGIDR would submit draft report one vyear after

commencement of the proyect. After incorporating
‘suggestlons made by ICICI, IGIDR would provide final report

w1th1n 3 months after recelpt of comments from ICICI.

K COples of Report
v IGIDR would submlt 10 coples earh of draft report and

" the fipnal report.

‘Assistance

ICICI would provide a jrant of Rs 4 lacs to iGIDR for

-undertaking the pProject and prepare the reports. IGIDR

would bear any increase in cost of the project.

Schedule of Paxment

upto 50% of the total grant would be payable at the

time of commencement of project.

upto 80% of the total grant would . be payable on

‘submission of draft report to the satlsfactlon pof

ICICI (interim disbursement may be considered'based on

 the progress made by IGIDR) and

balance grant would be payable on submlsslon of f1nal

report to the satisfaction of ICICI.



5.

eEortlng Regu:xement
IGIDR would prov1de quarterly progregs reports to

ICICI on the lines of the format to be given by ICICI.

In the event of IGIDR.not being able to complete the
project or abandoning it for any reason whatsoever, all the

data collected by IGIDR shall be handed cver to ICICI.

{a)- Any publication of data or other information derivéd

from the work hereunder, or any publication related to

the work, shall contain the following legend.or its

approved equivalent :

"&he work on which this }Article/Publicatiqn) is based
was supported by a grant from ICICI pursuant to the
Ag;eement between ICICI and United States of America
for Program for Acceleration of Commercial Energy
Research. The views and information contained herein
are those of the authors and not necessarily those of
ICICI. ICICI assume no liability for the contents of

this document by virtue of the support given.”

(b) Should ICICI agree to IGIDR making available copies of
the . Report to third parties at a price, the sale

proceeds thereof would be shared between IGIDR and.

ICICI oh_mutually agreed terms.



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

PROGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH
‘ (PACER)

Sth PRC Meeting
, August 22, 1989
Confidential ' Agenda Item 4

l.b; g8 oF | ‘_ .

» ) Project
Pfoposal»f - Proposer (s) Cost
' ‘ (Rs lacs)
a) Programme for inter- Tata Energy Research. ~ 5.70
‘ radiation of planters Institute A
and energy researchers,
b) Technology options for Dr. Rao Associates. .',25.00
Solar Thermal Systems ‘
in India
c¢) Estimation of export Andhra University - f&';SS-OO-
demand potential Ffor o . . I
Renewable sources of
energy in the
developing countries
d) A Study to further/ shri s. Datta. 1.25

promote aims and obj- Advisor/consultant
ectives of PACER



‘THE' mnus'm:m. cnsnrr AND INVESTMENT conpounon OF INDIA LIMITED
EBQEBAH EQB ACCELERATION OF COMMERCIAL _ENERGY &E_E___ﬂ
{PACER)

1) Proposer - .

2) .. Name of the .contact
person

-3) Information: on current
operation

5&5 PRC Meeting
August 23, 1989
Agenda Item d(a)

‘Pata Energy Research Institute

7. JdJor bagh

New Delhi 110 003

TLX : 031 61593

Phone : 619205, 615032 690503
Gram : TERINST 110 003 ‘

Smt. Nalini Ranganathan
Information services

Tata Energy Research Institute
(TERI) 1is a research 1institute
working 1n -all areas of energy
including renewables,
biotechnology, Rural energy.
TERI conducts research studies
to evolve/suggest policlies to
the government also. It
conducts training proarammes for
goverament officials on energy
subjects. It also runs training
programmes on behalf of UNESCO,
UNESCAP, EEC etc. It undertakes
projects sponsored by
organisations such as DNES, DST,
EBC etc.

4) ,Intormation on Research Proposal

a) Project title

\b)" Scope of the project:

¢) "Innovative content

Programme for Interaction of
Planters and Energy Researchers
{PIPER)

The proposal envisages formation
of a. network (PEN) which would
organise seminars/conventions,

publish newsletter coverinem
areas of new enerq,
technologies; organise field
trials of selected

:quipment/systems developed by
research institution etc.

The plantations use large
amount of energy and at the sanmne
time waste a 1lct of biomass

- regidues. The planters are not



.4)  significance. of the
project

.e). Present status

r).Hajor'stébs?involved

g) .Cost of project

) ocpuration:

-aware- 'of * new technologies for
proper utilisation of energy as

well as in the field of
plantation practices. The
proposed project would pave way

“for the interaction.

Plantations of cardamom, tea,
coffee, tobacco, cashew, coconut
arikenut need energy for various
operations such as drying. Use
of energy-efficient drying,
wood/biomass gasification, solar
air heating which are under
research in various institutions
is likely to result in
significant daving of energy.
The propoused project aims at
increasing the interaction of
planters and energy researchers.

Planters are using coal and wood
a8 sources of ehergy and the
huge dmounts of residues from
plantation contributes largely
to the pollution. Whereas the
research institutions do not
have 1live experience and data
for testing of the equipments
developed due to lack of
linkages.

(1) Formation of a network for

' effective interaction among
the planters

{(2) Publication of newsletter

. covering areas of new
enerqgy technologies common

. to researchers and
- planters.
{3} Organisation of
seminars/conventions on
regional national and

international levels.

(4) “Information  and product

exchange with other
countries.

(5) Organisation of field
trials of selected
equipment/systems developed

- by research institution at
selected plantation.

Rs. 5.7q

.

lacs
ety Al

o
v

3 years '’



Comments - :. (1)’ Proposers have mentioned that Planters Energy
o v "Network has been existing for two years -at
- Bodhinayakanur, Tamilnadu. TERI has started
publishing the news-letter.
.{(2) It appears that out of project cost of Rs. 5.70
h lac, Rs.3.70 lac has been already incurred.
(3) The proposal does not appear supportworthy.



THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

EROGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH
: SRACER) .

- SthrnpRC Meeting
August 22, 1989
Senfidatial Agenda Item 4(b)
1. Proposer - name, addreas.' : Dr. Rao Associates (DRA)
telex and telephone. . . Plot 30, Road 5§, Jubilee Hills

~Boclety’

Hyderbad 500 034 AP
Telex: 0425-6444
Phone: 238892

Grams: DOCRAO

2. Name and designation of- Dr. M. Ramakrishna Rao
contact person for the Chief Consultant
proposed research
proposal .
3. Intornation on current " DRA, established in 1986, is a
.operations . L registered consultancy
agency in non-conventional
energy sources and
instrumentation. DRA
undertakes preparation of
project reports, (feasibility
studies, design and

organisation of educatinal
programmes in science and
technology, supply of
instrumeints arrangement for
technical collaborations, etc.
‘DRA has carried out in 1986
feasibility studies for
egtablishment of power plants
by renewable energy sources in
Andhra Pradesh for NEDCAP.

4. inrormation on Research
Proposal .

Potential Assessment
Identification on technology
options and development of
commercialisation strategies
and plans for golar' Thermal
Systenms in India.

(a) Project titlé

Ale


http:Inrmation.on

(b)_Scope, off the Praject _ The scope of the project would
i“incTude. folléwing “:+ ..

)

2)

assessing current status of

‘Solar Thermal Systems in
India and elsewhere and the

potentlal existing for’

exploiting the Solar
~ Thermal Systems; .
reviewing  the existing
indigenous technologies,
-it6d-. .select : . appropriate
technology : and ° broad

3)

specifications for R&D and
to indicate plans for
commercial production in
different parts of the
country.

developing i strategies,
plans and programmes for
promotion,  'exploitation,
commercialisation . and
develop promotional

‘packages for popularisation

and effective use.

helping in conservation of

4)
conventional energy,
thereby prolonging its
availability for putting it
* to productive use.
~(¢)'Innovative Content: Not indicated
(d)Used of research’ The report based on research

project 1s expected to enable

planners, promotional organis-
ations and manufacturers to
develop appropriate programmes
to tap abundant solar energy
and use it within an accept-
able cost thereby conserving
conventinal energy and using

it for more - prductive.
purposes.
.(e) :Present status®’ DNES has taken up multi-

dimentional activity for dev-
elopment field demonstration,
training and extension of
solar Thermal Energy Systems
and Devices. The effort of
DNES has resulted in popular-
ising the use of low tempera-



(t);Hajo:'eﬁeps inGe1§eq'

gléxetiﬁa;ed e?pendiﬁure

~h) buration .

1), project management
and control.

‘ture devices and experimenta-
tion - of medium and high

temperature devices. However,
there exists a gap in
gathering information pertain-
ing to actual fileld and end

" uge requirements, the adequacy

of the performance data under
actual field conditions,
strateglies and plans to make
it commercially viable and
implementing the systems in
large number as - per the
requirements of the use:s.

1) Current status study

2) Potential survey

3) Identification of
technology options '

4) Suggesting pilot projects

5) Development of promotional
progranmes ’

6) Future strategiles, plans

"~ and programmes

7) (Details of each steps are
provided in the Annexure).

Rs 235 lacs, which is made upas
under ,

(Rs in lacs)

Professional Charges 8.40
Cost of surveys & visits 7.30
Data processing 2.90

Purchase of literature 1.00
and reports ‘
Organisation of seminars 2.00
and workshops

Reports preparation 1,40
Overheads 2.00
2500

u qonths

Project would be carried out
‘by one full time specialist, 2

part time specialists, 4 field
officers and 2  supporting
gtaff under overall guidance
of Dr. Rao.



‘1)

2)

Cost of the - research
project is on much ‘higher
gide

Scope needs to be defined
clearly :

Impressions  of PACER

Secretariat on repots
prepared by DRA are not
satiafaqtory. :



RE. Rae Associatas

(bete}ls ofzmajor’steps-invelved)

| BHEASE'= I
'mnmmmm

i) Collection of all information on Solar Thermal Systems and
‘ to  carry out clagssification and categorisation (such as
smal, nedium and large systems).

~11) collection of relevant information on commercialisation,
g development, use and its economies of Solar thermal Systens.

iii) Identification of Solar Thermal Systems installed in India
in the psst, installation plan in the future and collectin
of data on its usage, pertormsnce and cost benetit. :

PHASE II

ROIENTIAL SURVEY

i) Carrying out demand survey to identity the ,betential
existing for Solar Thermal Systems. R

ii) 1Identification of Systems and devices where there exists
potential for installation of Solar Thermal Systems which
will replace the existing conventinal systems or strengthen
and support it.

i1ii) Identification of operational requirements, tield’conditions
and requirements of appropriate Solar Thermal Systems.

RHASE III

IDENTIFICATION OF TECHNOLOGY OPTIONS

1) Identificatin of technlogies available tor Solar Thermsl
Systems.

ii) carrying out comparative analysis of commercially availsble
- Solar Thermal Systems which fits into the requirements
- identified under potential survey.

iii) Identificatoin of further development needed in the
available Solar Thermal Systems to make it commercially or
otherwise viable and usable.

;v)} Suggesting necessary desiqn and development to make the
Solar Thermal System economically viable for use.



' SUGGESTIONS FOR PILOT. PROJECT

1) Identification of commercially available systems which could
be installed under pilot project for performance study.

i11) suggesting improvements in Solar Thermal Systems and
recommsnding to manufacturing firms to fabricate under pilot
‘project scheme basis. R

BHASE V.

BLAN FOR QQMHEEQLALIﬁAIIQﬂ

1) Documenting all designﬂ‘and:déVB+opm§ncnxggtptes OL ' 1mproved
systems/devices. o S o .
PR LI ; Lot AR Piye .
ii) . Suggesting suitable plans for . identifying’ potential ent
repreneurs, training them and helping them to set wup
industries to manuacture the systems/devices. o
iii) Suggesting suitable plans to appropriate authorities . for
- rendering all possible help in manufacturing the system on .
commercial basis and establishing initial market. . .--
BHASE VI

DEVELOPMENT OF PROMOTIONAL PROGRAMMES

-Developing suitable Human Reéoutce Developﬁent Programme to

1)
develop appropriate capabilities to ensure success of the
programnme.

'11) Developing appropriate programmes to popularise it and make
it commercially viable.

iii) Identifying suitable subsidy/grant/loan for = adaption by
Government Departments/Financial Institutions to promote the
Solar Thermel Systems. ; o it

EBASE VI

. ‘EUTURE STRATEGIES, PLANS AND PROGRAMMES

1)
11)

1i1)

L)

Identifying the plans and brogrammeé“uﬁdqf;ﬁtﬁ’_Five Year
Plan for Non-Conventional EBnergy. :

- Developing a five year plan within theiffa¢ewak:6£ 8th Five

Year Plan.

Working out future strategies, _plans and programmes ‘tor
congideration by planners for the future. 5 year plans upto
3000 A.D.

Developing Sectorial Plan for Solar Thermal Systens.

A

"



"THE;INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED
" EROGRAM FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH

1. Proposer-
2, ‘Name and-‘designation

of contact person' -

3. (a)/Project Title

(b} Scope of ‘the -
project

(¢) Innovative ' content

idf(Uééfotvthis research
‘project

5th PRC Meeting
August 22, 1989
Agenda Item 4 (c)

Afidhra University
Waltair 530 003

‘Tel: 54871, 54572

Dr. x C. Reddy

Professor of Economics

Andhra University ‘ .
(Presently Consultant, ' Research
and Information System for the Non-
Aligned and Other Developing
Countries (RIS) R
40-B Lodi Estate

New Delhi 110 003)

Estimation of export demand
potential for renewable sources of
energy in the developing countries.

The project envisages study of
existing technologies related to
renewable sources of energy in the
country. Specific items of non-
conventional energy would be
selected for the purpose of Phase -
I of the project. The project
would study present availability of
resources and adaptability of new
technologies. Demand for the new
technologies would be estimated,
keeping in view the present state
of the art, substitution
possibiulities with other sources,
social adaptability, economics and
financial cost, etc.

The project would help in the effi-
clent use of the traditional
sources of energy and thus
economise their use. At present
there 1is no data on export demand
potentiel for renewable sources of
energy in the developing countries.

The project is expected to make
economies of south to achieve
collective self-reliance in the
field of energy and promote south-
south. co-operation.

9951:



. {e) ‘Present status

(£) Major steps,
involved

o

k]

.The proposer has made selection of
‘products for the study under the
_proposed project which include (a)
“improved chullahs, {b) solar

cooker/heater and (c) biogas.

-1) Bstimate consumption of ’non-'
- 4+ commercial energy '

‘2) Estimation of eneregy imports

3) Estimation of demand for above-
.. mentioned products in 4 selected
. countries

.4) Develop a peérspective plan about

demand and supply of raw

. materials, technologies and
. resources —
"5) Attempt to identify  possible
- projects and  provide. .co-
operation ~ in the form of
"consultancy : L

6) Rs 56 lacs, made up as follows :

‘(Rs in lacs)

Salaries and wages ‘ 8.0
Data processing 5.0
Travel

- Within the country 4.0
- Abroad N “7.0
Workshops and seminars - v8;d'
Printing and stationery 2.0

Expenses to be incurred in other
countries (1USS = Rs 17)

Data collection . 3.4
Commissioning of projects “'5.1
Travel and conveyance " 6.8
Oth¢r- 1.7

17.0
Total 51.0
Add : 10% overhieads 5.0

Grand Total :56.0



h)ibutapioOn;;

'fi’?réjébt ﬁaﬁaqemenrf

4. Comments’

j18‘month$

The proposed research project would

. be carried out by 2 fellows,. 4

‘@search associates, 3 research

issistants, 1 programmer and 2
upporting staff under the overall

juidance of Dr. Reddy.

.) IREDA has indicated its
willingness to sponsor/co=
sponsor the project .

2) Proposer has requested Rs. 17
lace out of Rs 56 lacs in the
form of foreign exchange.

1



THR  INDUSTRIAL CREDIT AND INVESTMENT CORPORATION OF INDIA LIMITED

RBQQBAH. EOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH

Proposer's name,address

telegram and telephone

“Name and’ Designation'

ot ‘contact’ person

Intorpetion -on..current

. operations

Into;mation on proposal

a) Project title

p)'>Sco§90914§§e‘projegt

" 5th PRC Meeting
August 22, 1989
PR T . 4(d)

“'Sankaracharyya ~Datta
.. AMdviser/Consultant

T7-D, Ashoka Apartments

- 111, Southern Avenue

Calcutta 700 029
Telephone No : 423194

As  above. Formerly Chief
Executive of Ahnedghad
Electricity Co. Ltd. Biodata
of S. Datta and his associats
B Boge are enclosed

‘ ,N_.A. |

A study to turther/promote
alms and objectives of PACER.

;= To formulate strategies to

publicise and popularise the
PACER schenme,

- To work out approaches for
contacting potential clients
for PACER,

= To identify strategies/steps
for inducing the genuine
researchers and manufac-
turers to undertake suitable
R&D projdécts °~ qualifying
under PACER, and

- To 1identify the range of .

equipnment and processes
within the broad aims of
PACER with a priority 1list
which might evoke easy
response from the potential
developers.

qx
99g



c)  bdignificance of , . , .
research project - The study might help focussing -
the- efforts of PACER
Secretariat in operating the
scheme more effectively.

d)  Present. status o 'S. - Datta has . only
e S o conceptualised the: study
‘proposal at present.

Ae);.Hajor4§tppa,inyolﬁngq:_' ‘(1) ©  Prepare 'a = structured
o oo ' ¢ i ‘questionnaire for
researchers, manufactu-
rers and end users in
the country.

 (i1) After receiving
- responses on the basis
of the above

. questionnaire, classify
* the information suitably.

{111) Conduct interviews with

: a representative cross
section of the above
respondents.

(iv) Derive inferences in
SR relation to the. scope of
the study project.

(v) P “mare the study
xte. ’

(Rs lacs)

“'f).""Cost’ of the research : ~Fees for the’

" project | consultants/associates 0.80
T Travelling, boarding/
lodging and interview-
ing expenses - 0.45
Total 1.25
. L {1 & |
" @) Duration™ About ¢ months



S. Dafta

ADVISOR/CONSULTANT
Bio-data
Name : -t Sankaracharyya Datta
Address ' :
Teleﬁh,o','_é :

Education (acadeniic and professional) :

B.Sc.; Bachelor of Electrical Engg. (Jadavpur); Chartered Engineer &
Fellow of the Institution of Electrical Engineers (U.K.); Certificate
of Industrlal Engineering awarded by North-Eastern County Education
Board of U.K.

Training :

Two years post-gravuate pracucar traming with C.A. Parsons (now
NEI Parsons) of U.K. on manufacture, factory assembly and test and
site erection and commissioning of large-sized turbo-generators and
auxiliaries. Also, three months practical training with A. Reyrolle
of U.K. on assembly and test of high voltage switchgear of all types
prevalent in the 1950s and protective relays.

Attended the following courses :

(1 3-Tier Senior Executive Programme on Management Develop-
ment conducted by the Indian Institute of Management,
Ahmedabady .

(2) Finance for non-financial Executives conducted by Admini-
strative Staff College, Hyderabad;

(3) Management by Objective conducted by Administrative
Staff College, Hyderabad;

) Organisation Development and Organisation Change conducted

by Administrative Staff College, Hyderabad.
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[2]

lndustrlal and Buslness Experience 3

' 1955-57 Assistant Englneer 'in product development engineering with

C.A. Parson, U.K. in Electrical Research Dept.

1957-85 Wlth the Managing Agents of Ahmedabad Electricity Co.,

- Ltd.  (1957-61) and with the Ahm_edabad Electricity Co.
- Ltd. (1962-85) In various capacities till retirement in June

1985,

1957-61 - \Vith Killick Industries Ltd. (Mg. Agents of Ahmedabad Electri-

city Co. Ltd.,, Bombay Suburban Electric Supply Ltd. and

" Surat Electricity Co. Ltd.)

As Convenanted Assistant was responsible for :

()]

(i)

(iii)

(iv)

1962-71 :

(i)

: va'ppraisal of capital development schemes on generation,

transmission and distribution of the three electricity com-
panies for feasibility, economic viability and phasing of
proposed investment and resource allocation;

assist in short-term and long-term finance raising and cash

- management;

study and assist in formulation of annual capital and revenue
budgets, review and formulation of personnel policies; and
study and assist in formulation of electricity tariff proposais
of the undertakings vis-a-vis profitable operation for three
forward years.

As Head of an independent Administration Dept. of Ahmeda-
bad Electricity Co. Ltd. (AEC) at Bombay and Secretary
to the Company's Board of Directors was responsible for

review of prevaili_rig policies in dialogue with site management
of AEC and evolving considerations for policy changes where
necessary and new policy formulation where none coded
before, in all aspects of Company management that re'quire
Board"s‘ approval prior to Implementation. This embraced
areas of human resources, financial resources, relations
with the Central Government and Gujarat State Government,
tariffs and related matters;



(i)

(iii

(3]

briefing Company's non-executive Chairman on agenda for-
mulation, on Important occurrences and their ramifications
to the Company, on annual general meetings & Chairman's
review to members;,
) liaison with Managing Agents (till March 1970) on matters
- pertaining to finance raising.

1971-85 : Posted to and operated from site lLe. Ahmedabad as : the

were ¢

(1)

single Deputy Chief Executive (1971-78); the sole Chief
Executive (1978-82) in charge; and in charge of growth
areas (1982-85) with the designation of Chlef Executive
(Projects & Development).

On posting to Ahmedabad from Bombay in 1971 my Objectives

to effectuate smooth transition from an agency-managed company

“to an independently working company under the management

(2)

of a supervisory Board of Directors where none of the Board-
members were whole-time directors of the Company;

to professionalise all services and cadres of the Company for
efficient and professional executive tnanagement.

Objéctive (1) was achieved by :

(a)

(b)

(3]

re-defining responsibilities and accountability of the Chief Exe-
cutive to the Board, delegation of authority to the Chief Executive
commensurate with that of an independently functioning company,
restructuring organization and re-aligning reporting relationship
of executives down the line to the Chief Executive;

creation of adequate infra-structure at site for carrying out
the financial responsibilities of an independent company, handling
of major legal responsibilities and personnel responsibilities
especially in the important area of human resources development,
and establish and maintenance of effective liaison with Siate
Government madchineries, financial institutions and banking frater-
nity;

actions initiated in 1972 culminated in the registered office
of the Company being transferred to Ahmedabad in 1975.



(4]

Objective (2) essential to the functioning of an independent company
subject only to the supervision, control and superintendence of a truly
supervisory Board was achieved by

() carefully selecting and inducting a professionally qualified
| Company Secretary, a Financial Controller and a Personnel
Manager and developing and supporting these services by
recruitment and staffing their departments with professionally
qualified incumbents; )

(i) re-orienting reporting relationship and departmental attitudes '

inter se the existing departments;

(iii) re-vamping" the old Purchase Department to incorporate
inspection function and stores control function and re-naming
it as Materials Department for wider responsibilities;

(i)  re-grouping the existing major technical departments as
Generation Division and Transmission & Distribution Division.
Heads of these divisions were encouraged to re-draw their
departmental structures to reflect more intensively planning
and supervision content of organized group activities with
emphasis on co-ordination among groups and readily available
support and resources to working groups. Introduction of
systems approach in the areas of maintenance and plant
management. This has rapidly enhanced the plant availability
factor so vital a requirement in the power industry for
improved capacity utilisation.

Objectives (1) and (2) were set in 1971. By 1975 Objective (I) was
fully realised and Objective (2) was in a highly developed stage for
fulfilment. The Company was ripe for further modernization. The
logical development of AEC to this satisfactory stage was reflected
in its sound financial working. In the power industry it enjoys reputation
for consistently high capacity utilisation of 73%-76% year after year
against a national average of about 350%. AEC has also won plaudits
for successful project management within an earlier set time-limit.
The Company, therefore, decided to undertake more projects and diver-
sify its activities based on its inherent strength of trained manpower,
professional capabilities and developed management resources.

%
77
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- As Chief Executive (Projects & De\)elopmént)"from 1982-85
my résponsibilities included :

(- ;commlsslomng of a second 110 MW Power Project wlthln a declared
- target of 42 months; and . S

(2)  identification, laying the foundation of and déveldpihg organization

for diversification activities on appropriate lines as distinct
business proposition.

Objective (1) was achieved within the target date by organ-
izing all aspects of project management on sound lines, anticipating
slippages of all agencies (consultants, manufacturers, sub-contractors,
erectors) and evolving ti'mely contingent plans. The twin aims of time-
management and cost-management consistent with quality engineering
were fully realised. After a minimum teething trouble of three months
the availability factor of this newly commissioned Unit rose to over 85%.

For Objective (2) it was recognized that the Company's
basic strength lay in its human resources and professional capabilities
and the fulfilment of new business should be with least capital outlay
and the gestation period shortest. Business potential has, therefore,
been identified in rendering following services to the power Industry
in particular and to the organised process industries also:

(@) Maintenance management services 2

Approach, systems and methods of modern and proven maintenance
management have been fashioned after those of an U.S. based
collaborator, M/s. Catalytic Inc. who have specialised over past
30 years on maintenance management of power and process
plants. They have long duration maintenance contracts with
power stations in USA, both nuclear and fossil fuel-fired stations
and process industries like refineries, petro-chemical complex,
fertilizers, etc. in U.S. and abroad.

It is recognized that there is a major need for sound maintenance
services organized on modern lines. Therefore, the business
of AEC can fill a major gap while realising major business oppor-
tunities.



(b)  .

(0

(3]

‘Power Plant Retrofit and Plant Revamping :

‘Apart from its own capabilities which have been augmented
- substantially association has been established with a leading

U.S. firm of Architect Engineers in this field as also with a
leading consulting engineering firm in India. AEC is also negotia-
ting to acquire the experience of a leading U.S. Power Utility
with major coal-based generation stations, who have gone through
similar phases as the power industry in India and who by system-
atic approach have improved their plant availability to over
95% and capacity utilisation (indicated by plant load factor)
to over 80%. This specific knowledge, systéms and methods
are sought to be acquired through a joint venture.

Due to the persistent record of low capacity utilisation year
after year the country's power industry, it is anticipated, will
welcome sound efforts by reputed and knowledgeable sources
who are capable of offering not only diagnostic reportsand recom-
mendations but who can also demonstrate results by implementing
its own recommendations. Business potential in this field is
substantial. Besides, this type of business also serves to render
a timely service to the sorely tried power industry in the country.

Power Project Management 3

Based on its own experience and successful management: of
its own power projects AEC will market this capacity to others
undertaking power projects.

From 1963 to 1985 I had been a permanent invitee to AEC

Board meets in various capacities viz. Board Secretary, Deputy Chief
Executive, the Chief Executive and the Chief Executive (Projects
& Development).

On 30th June 1985 | retired from the regular service of

the Ahmedabad Electriclty Co. Ltd. after 28 years of intimate associa-
tion with this performance-oriented Utility in the country.

Effective 1st August 1985 AEC retained my services as

a part-time Advisor/Consultant in specified fields.



(7)

Other Assignments ]

1979-83

A 0OROLRE

‘1086

1087
to-date

Caléutta '

State Electricity
lember Gujarat/Consultative Council

An aopointment under C1 16 of the Electricity
Su'lml,v' Act N :’Lq480 .

Mémher, Governing body Gujarat Energy Develop-
ment Agency, a State.level Agency for develop-

~ment of alternate energy in Gujarat State.

" Chaired a State level Committee on Cauces for
. the failure of Digtribution Transformers in

Gujarat Electricity Board's system,

Vember, State Committee on level and reguire-~ -
ment of training of technical personnel
engaged in the generation of electricity in

Gujarat Electricity Board's Power Stations.

Consultant on the nsnel of Tate Consulting
Engineers, Review of Peasibility Study Renorts
of Fower FProiects, nremaration of 3tudv Revnorts

on firancial and organisational asnects of

husiness incidental to Ttility omeration.

Consultant to the Confederation of Engineering
Industries (Eastern Division) on nrevaration
of a Report on the Energv Policies in India
for submission to the Govt of India,

Consultant to Mukand Iron & Steel for a

Feasibility Study Report on the business vros-

pects on Power Plant Construction Activities
and allied husiness in India; Assisting Fukang
to organise for entry into such business,

Current activities 2 On organisational agpects
of energy congervation work among grouns of
energy consuming organisations;




B.N.BOSE
.Consul tant

Name

Technical
Qualifications

Professional
Fembership

Professional
Exverience

1946 - 1948

1948 - 1050

1951 - 1956

Bio-data

BARINDRA MATH ROSE

Bachelor of Electrical Engineering from
University of Calcutta, 1946,

Fellow of the Institution of Engineers (India);
Fember Central Board of Irrigation and Power,INDIA,

10R6 -
to-date

1083 -
1986

1081 -
1083

1980 -
1981

1078 -
1979
1977 -
1078
1972 -
1977

Consultant to the Central Electricity
Authority, Govt of India,

Director, Durganur Proiects Ltd., a
Govt of West Bengal Undertaking with
Thermal Power Stations and Coke Oven .
Plant,

Consultant to NEI Projects (India) Itd.,
for the establishment of 2 x 500 W
Rihand Suner Thermal Fower Station,

Fember (Overation) Central Electricity
Authority & Ex Officio Addl Secretary

to the Govt of India,

Adviser and Head, Projects Engineering
Divisoonn of Bharat Heavy Electricals
Ltda, (BHEL),

Fember (Generation) U.P. State Electricif
Board

Chief Engincer (Thermal Construction
Fonitoring), Central Electricity Authy,
General ¥anacer, Kanpur Electricity
Sunoly Administration and Chief Engineer
U. P, State Electricity Roard.

Joined U,P,S,E.B, in 1956 as an Evecutive
Engineer,

Graduete Aporentice at Associated Electrical
Industries (AEI), UK,

Asst Resident Electrical Eneineer, M/S Merz
and Melellan, U.K,

~ Besident Engineer ¥/S Nerz &AMclellah,.Indiaq

9y
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THE INDUSTRIAL CREDIT AND INVESTMENT CORPORATION
: OF INDIA LIMITED

PROGRAM FOR ACCELERATION %g COMMERCIAL ENERGY RESEARCH

2th PRC Meeting
August 22, 1989
‘Confidential Agenda Item 5

Progress of «nroaects" under implementation

Note would be placed on Table,





