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*‘Tforwarded to me on a marked-up copy: of the draft report. . All;

74003 Oliver Street
.?-Chevy Chase, Maryland 20815

‘7¢1301/654 -0374

iz”jf13 June 1991

John P Grant Ch1ef PDOS/PPE S : R
U. S. Agency for: International Development'“"
American Embassy P :

New Delhi 110021

Dear Mr. Grant‘J

Enclosed is a f1nallzed copy‘ofpthe PACER Mldterm Evaluatlon
Report. - I am also" prov1d1ng IRG w1th a 3 1/2" dlskette containing'
'ASCII flles of the report and 1ts annexes. S AR O

}fI have rev1sed the report in response to the m1551on comments“

ﬁlsubstantlve suggestions have been adopted with the following 3f
4;exceptlons (references to old page numbers) r e

"pPp. 8, 38. We are no longer recommendlng that the head of
- ICICI be on ERDAC --"in part because ICICI is already
_Q'represented there.> s : .

Jd'p.,36 " We are impllcitly advocatlng the use of socioeconomicj;
... feasibility criteria instead of energy sector priorities
“«favoring one energy form or technology over another. '

‘ Tables 6-1, 6-3, 7-1: After watching Mr. Seshadri and Mr.
Sambamurti slave all one afternoon over dollars and rupees,

" fluctuating exchange rates, and expenditures made over a .
number of years, I don't dare try to replace rupees with
dollars in these particular tables.

1}'One dlfflculty that has come up is that I have neither a letter-f'

~"quality paper copy nor a magnetic copy of tables 6-1, 6-2, 6-3, and3
6-5. Dr. Sharan delivered those to you after I left: he said he E

~would also include a diskette with LOTUS files of the tables.ij ;
‘have left blank paginated pages in the text, as marked therein, for
the insertion of good copies of these tables.,:-' S A D

The draft tables you sent me are 0.K. except for ‘the underlines you
requested, the extra spaces on Table 6-~5, and the rather obscurely
abbreviated column headings on Table 6-2. The only non-cosmetic
problem is the last, and I have tried to ameliorate that one by -
explaining the.table in the revised text.  Assuming you do have the
diskette, the column headings should be altered to read: Coal, 0il



and Gas, Power Sector;‘New and Renewables, Conversion Technologies,
Fuel Substitution, Energy Saving. Storage Devices. A .

Please let ne know if ou have problems with finding the LOTUS , ,
files or with making these few corrections and inserting the letter- B
quality copies 1nto the enclosed text.\ I apologize for the” ‘
inconvenience. ' S e L

My thanks to you and‘the'rest of the USAID staff for all your help.

3 Sincerely' :
speereny. p~<:?

Ve william R

~.sn¢1;f,
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. EXECUTIVE SUMMARY

The Program for Acceleration of Commercial Energy Research .
(PACER), launched in 1987, is charged with making grants from a
fund of $20 million to mobilize the expertise of the giant
Indian research establishment into helping develop new, promptly
marketable energy technologies. PACER forms consortia between
energy sector manufacturers and either research establishments
or end user industries. It then gives conditional grants,
repayable from revenues, in the event of successful
commerc1allzat10n. at 200%. The project is presently scheduled
to end in 1993.

The present mid~term evaluatlon was commissioned to provide
recommendations on PACER program-on the basis of a comprehen51ve
examination of the design, 1mplementatlon and impacts of the ‘
project. . -

Purpose of the Project: ’ ‘ '
PACER was designed to be a catalytic pro:ect to bring about

operational and organ12ationa1 models that would have a lasting
impdct on the way the energy sector operates. Energy technology
development, commercialization, and research utilization are the
core objectives of PACER, the project also seeks to foster
creative 1nst1tution—bu11d1ng and financial innovation in the"
energy industrial sector

Methodology:

The evaluation was conducted by a four member team between
mid-April and mid-May 1991. The team interviewed USAID staff,-
Chairman and several members of ERDAC/PRC, staff of PACER '
Secretariat and a large number of present and prospective
grantees. It also reviewed documents relating to the program and
its subprojects, covering technical, economic/financial aspects
and procedures relating to project solicitation, appraisal,
approval and progress monitoring. It visited nine of the 12 on-
going consortium projects and reviewed their progress.

Major Findings and Recommendations:

The concepts of PACER are innovative, yet valid and timely -
in the Indian context. The goal and project design have,
however, been difficult to get across to the Indian .
technological and industrial community. First, transferring
expertise from academic research to industry R&D and then into
commercial products is a complex, multi-tiered, and little-
understood process. Second, the consortium idea is a foreign
concept to most Indian businessmen. Third, the mechanism of the
"conditional grant" is novel in India. This has led to a slow
start-up of the program. Despite the initial handicaps, the
dynamic and able staff of the PACER Secretariat, under the ,.’
guidance of DNES, have managed to get the project off to a 910w.




but promising start -- with a quarteér of the funds now committed
‘after three years of operation (out of six budgeted years).

The program has recently gained considerable momentum, but of
the twelve consortium subprojects so far approved, only two have
recently been completed. It is therefore too early to evaluate
.the success of the commercialization objective.

; Because of the long lead time required in many of the
projects, the Evaluation Team has recommended that the project
be extended for a further three years to June 30, 1996 to
complete ongoing projects and to clear and complete new
projects. The Team has recommended a more thorough review of
the economic, technological and environmental considerations
during the project appraisal stage -- and the hiring of external
expertise for this purpose.

Despite deficiencies in forming true consortia, PACER has
had notable successes in bringing organizations together,
especially manufacturers and end-users, and the consortium
concept should be retained.

The PACER concept of conditional grants has assumed a
‘promising place in the venture capital market. The concept of
paying back only if successful has caught on with many
entrepreneurs -- who can thereby avoid the time-consuming red
tape of ordinary financial loans.

More careful evaluations of institutions should be made to
ensure that the firms having easy access to other sources of
financing do not tax limited PACER resources; on the other hand,
these evaluations should also take into account the need for
sizeable grantee contributions in some types of subprojects. A
cap on the maximum amount of funding at $2 million and on the
number of projects that any one organization can undertake alone
have been recommended.

Conclusions:

The real test of success for PACER will come when the
projects now underway get into the commercialization stage and
start making an impact in the Indian energy sector. Since
PACER is envisaged to be self-sustaining, the commercialization
success of the projects and the payback to the revolving fund
is critical to its long-term viability. However, more of the
test will be in how and when and how many entities follow the
organizutional and operational models introduced by PACER.




1.0 MIDTERM EVALUATION

jquestions addressed involved*suitability ofiproject desigﬁ}?dd

.success 1n implementation,~progress and outlook for current

S

prcjects, needs for adjustments,vand general recommendationsifor B

mguidlng the the future course of the project. -,u}irww

Th 'detalled scope of‘work is givenflnﬁknnex 1-A.



:‘ﬁrW,%am59__ an’ nerqygconsultant .formerly Senior Staff A

Scientist at the National Academy of sciences, Washington and
earlier, Senior Fellow at the Center for Strategic and
International Studies, Georgetown University. 'Mr. Banskota 1s

an energy economist and financial analyst at International

Resources Group.‘ Mr. Sambamurti 1s an;energy consultant and was

formerly Chairman of thefCentral Electricity Authority and ex-"‘V :

- Director of Enerqy at th,‘Department of Power.ﬁ Dr. Sharan isfff;'

scientists, engineers, and businessmen.ﬁ “ﬁ’fgf"'




2. PACER BACKGROUND -

2 1 Summarz Descrlption

The Program for Accelerat ‘ of Commercial Energy

}ﬁ:Research (PACER) is a s1x-year prOJect:&1987 1993) funded at a :

consorti




_2 3 2 Component Two lS a program of uncond1t1ona1
grants for researth progects 1n support of Component One

subProject qrants._,:fﬁkg

operations starting about ‘the. middle of 1988

3. OBJECTIVES:: GOALS® AND SUB-GOAL

Energy technolikv f"“”"w"'”’ the“cnmmerclallzat on of

'that development, and the 1ncreased utilizat on of Indian

research capab111t1es are the three maln goals of PACER “To "
‘ achieve these goals, somewhat novel techniques are being

employed' 1ndustr1al 1nst1tutlons (consortia) that are 73

unfamiliar in the 1oca1 context, and financial innovations

'(conditional grants) The effective_use of:theseftechnlques



http:program.of

3.1 Energy Technolody Development

‘narrow* he supply-deman gap.

.‘Commercial1zation

,tMost of the basic research bean conducted'in Indiaj

'occurs 1n R&D organlzatlons not directly concern°d~withr.;

Vcommerclal technology development.u In contrast there are

1Nhat are capable ofﬂ

numerous manufacturlng flrms and user

_conducting approprlate R&D leading‘to new commerclal energyJ

vproducts., Wlthout normal access overnment R&D funds[”thesevjs'

flrms may lack the fundlng to engage 1n’such R&D.i Thus:wa{PACERfl

obJectlve 1sfto asslst in developmentTof5energy'technol gies forr

commercia

i © 3 3 Research*util:zation- Energiiﬁectorﬁ



_,Industrlal Institutlo Bui
The PACER consortlum approach has been de51gned to

prov1de models of collaboration in technology commercializatlon

4 PROJECT ORGANIZATION

he PACER roject Grant - Agreement is betwee_ﬁIndustrial

Credlt’anduInvestment« (ICICI) and theiu'

Un1ted{States of Amerlca acting through thf”Agencydfor‘_

Internatlonal Development (USAID)V The Department of Non-

Conventional Energy SOurces (DNES) of Government of India AT

coordlnates the proaect and guides and oversees its}

1.

'1mp1ementation., Whlle the responsiblllty ofisolio1t1ng"

subprogects and prooe351ngvthem for approvaljis vested;in&ICICI,

_subprﬁjects andﬁactivities under PACERﬁzs



;the responsibility ofxtherEnergydResearch and Development

Adv1sory Committee (ERDAC ioonstituted by DNES w1th the

'Secretaryi t*DNE” as its ex,offic1o Chairman.“ The

v respon51bility for monitoringxsubprojects and disbursing grants'

\o‘make use’ of the‘expertis

available in ICICI'jDNES, and other GOIvministries and

departments and 1nstitutions“involved i energy”R&D through a ;ﬁéf

three-tier administrative system, w1th ERDAC as the#apexibody

The other two tiers ::f;'ﬁﬂw ' ieview Committee (PRC)_ u'

constituted by«ERDAC to-serve asiitsttechnical arm and the PACER

Secretariat workinq staff in the ICICI.i_;tfth.gﬁ,

4 .1 'i""rhe" Uni ted T'States Aﬁ' ency forf International Development

secretariat.



A':zﬁSVEner ‘ Researdh’end’bevelo'nentfidcieof ¥Coﬁﬁit€;éq?fhif“
(ERDAC) Q‘ ﬁ R TR n.~‘ c,m,_-
ERDAC is a- high—level committee 1n charge of general

'overseeing of the progect»and of approvxng major subprojects and

*other Significantgectlon (,Its respon51b111ties include__‘5 

approval ofcpollc1eejand‘operatlonal procedures for the

project'””ubprojectvsolicitatlons, rev1ew and approval

‘mechanisms ti'_ncial mechanisms;*cost sharing ormulas,

-_  monltoring'and eveluetionwprocedures"approval of the annual

‘operating plans and budgets;’rev1ew of the progress of



*(Céﬁbbhéﬁt” ). 'and ‘th other for dealing W1th Re”_arch proJects‘tf7i

Nationa1 Counci1 of Power Ut111ties,.Indian Renewable Energy;fﬁ=ﬁif

Deve;“‘ ent Agency and P“CER'SecLetariat Presently, a11 the

members of PRC: except two are‘also members:of:ERDAc.L;l,Vn‘“

The Industrial Credit and Investment Corporation. of & ..

ICICI is the implementlng agenc ‘for the°project andlthe

home of the PACER Secretariat - whichncomprlses the staff and nﬂ.

'management of the day-to-day operations of the project.;

‘4 5 1 ICICI‘Background

ICICI is alfinanclal”inStitutionfinvolved in}assistance for .

the creation andvexpansionkof 1ndustrialienterprxses,



http:zC.ICI.is

“eparate Technology D1v151on respon81ble for ‘development

activities under a Deputy General Manager, who reports directly o
to the Deputy Managing Director/Chairman and Managing Director. L
ICICI also administers the Program for Advancement of

CommercialﬂTechnology (PACT) under a grant agreement signed

4between Government ‘f'Indi

promotion andgadvancement of Indo-U S.‘JOint ventures in T

researchkand‘develop'rn'

- 4:.5.2 PACE" Secretariat

ts_cost is met_i' parttout of grant funds._ It worksgx'”ﬁﬁ

it

The PACER Secretariat receives proposals, evaluates them,f'

‘and submits promising proposals to PRC for discussion and

approval or disapproval ' The Secretariat‘also reworks proposals

~as 1nstructed by‘_he PRC":AI

"ﬁﬂiiThe PACER{Secretariat has a staff strength of four ?*

nia Bombay‘college.; His supporting-staff

» business management



RFPs.; At present the PACER Secretariat 1s inr<hﬂ“"‘*“\

formulating draft RFPs on ethanol from cellulose andﬂon solar

process heating.,r7

”ijéﬁznProject Review Procedures

'”o' ct ‘review involves a detail

1appraisa °by‘the

"Secretariat}Aa review or series of reviews by the PRC, and a f;

"”l a. comprehensive



»ppralsals,' 1t has r“




‘take’ on the flavor of ICICI sL

Ail Procedures in: practic

| 'established role”bsfa:developmentgbank.. While the PACER

'of proposals.mainlyf'f

The PRC ferrie‘ out-its detalled revieNh

_in 1ts meetlngs on the basis}of appraisalfnotes prepared by the'

‘PACER Secretariat

-dwhich form thepagenda-notes for the

meetings. The proposers are called towthe PRC meetings for

presentat1on of their proposalsjand to clarlfy aspects where PRCQ3}

members may have doubts or reservat1ons<_vPRc may accept the

proposals and recommend them for apvroval orzask the proposers

“to modify them if they can be broughfﬁin onformity with PACER;LSl»

-requirements.t The PRC ha" lso been deleqatedffhe power of

-approval of‘Subprojects.costingle ffﬂ

The role of ERDAC n subpro:ect proposal'rev1ew;

‘evolved is mainly confin \to considerlng the recommendationstfuu

of PRC in respect ofﬁeach~proposal durinq its meetlngs.

Although ERDAC project pre-screenlng was not antic1pated in theit

agreement,fsome membersnof ERDAC, especially those serving alsof{;f

on th'*PRC do become involved 1n detailed review of proposals.fﬁ


http:review.of
http:them:.if

‘Twoyhundred forty-three 1nquiries about f nancial

\assistanceshave been received soffar by the Secretariat"ﬁ“pnlyzau;f

small number of these inquiriesﬁhave“represented projects.ﬂff‘

,relevant"o?PACER objectives,and resources, with demonstrated

capabilitv;ﬁf

therpotential gr’ntee.fﬁi

Tablew6:2xshows the relationships of the current projects
pto fuel sectors and energy obJectives. many have relationships-
to a number of sectors and . obJectives.; The first three columns fa
show that one progect is related to coal utilization, three to

oil and gas, eight to the power sector, and four new and

renewable sources of enerqy.; The last three columns show that

_ four projects are related k“‘conversion technologies, four to’3~

fuel substitution,'nine to energy-savinq, and one to energfi ?;

storage.;?3]7”



fPAbERv"ONsoﬁ?TUM?PﬁdJE¢TS;

TTDTAL PACER  DISBUR-
- COST SHARE ~BEMENT
 ;'}u (Rupees. Lakh) |

GRANTEE -

\71. Eng1neers India,De1h1’ Energy'Conservat1nn 1nrf“"

H1ndustan{21nc—a»-

- Thermax,fﬁune, Regeneratlvel

3. Nagadi,lﬂé&EaS‘ ‘:#Cumbustion'control

hark%(1~qlw

- 4. SPIC, Madras

"',Anka} Bé;6da B1b~gasifier puwer gen

,Fluldlsed bed rurnace

<¥W65teheat / des1cant"” o
cooling system.

'Mecon, Ranch el
'Bokaro Steel, Bokaro;

,Vj{fCogen plant with phased
?-};3out aero. Pnglne

: ﬁ;JFRP blades For wind

E~Amorphous Lore
'Vtra‘sfurmer

0:Patson, Baraia

-Deeﬁwcycling battery

ﬂil;Plumaé;ﬁH*deﬁébad,

Fluidised bed gasif1er fiff‘ 
Ve dn a Demo IGEC plant ... "

'12.BHEL, Tiruchi

- TOTAL

TOTAL,million & &
(at exchange rates.or



SR TABLE &-2 .
f AND ENERGY SECTOR ODJECTIVES

GRANTEE FUEL SECTDR ,Ap' “‘f77° ENERGY UBJELTIVES

‘.CDAL OILI~ F’DWER NEW & COMNVER- FUEL ENFRGY STOR’AGE
S HiGAS SECTOR RENEW- SION SUBST.SAVING DEVICES

ABLES TECH. - ITUTION
. NOLOGIES

1. EIL/Hindustan Zinc
Energy Conservatiph;

2. Thermax, Pune;;' o
Regeneratlve burner;

3. Magadi, Hadras S
Combustlon control‘ﬁi

4. 8FIC, Madras i
Fuel rell stacPs

S anur, Barmda
Bio-gasifier gen.

6. Fluidtherm, Madras -
" Fluid.bed fuwrnace

7. Mecan/Bokaro Steel
WH~-based coollng
system

8. Lotus, Bangalore -
Cogen plant with
phased-out aero’
engines

?. FRF, Baroda R
FRF blades-wind gen.”

10.Patson, Baroda o e
Amorphous transform;J

11.Plumac, Hyderabad R
Deep cycling battery,;jy

12.BHEL, T1ruch1
Fluid.bed gasifier B
in a Demo IGCC plant =






**ﬁf;fE  TABLE &3 7'.?; f§];f?“f.Tfo»;ﬁﬂff
VPACER RESEARCH PRDJECTS.  ,m;f_ S DN nl,w

nP“DJECT BEING FUNDED TUTAL,,PAch  DISBUR-=

GRANTEE

t

(Rupees, Lakh)

Pallcy for smuothen1ng

1. TERI I.
R ?of load duratzon curves

*fza 9.,20.9,' ~14.7

.339qsessing efFicxenc1es 18 2”“ﬁ‘.fj
'[fidomestic applxances LT

3. TERI IIT Awistrategies far 1nd1gen-g “A”“’/
s isation of wind aen, -
4. NIMBAKAR -INSTITUTE " Feasibility study,10 MW 2.9 2.8
L e ‘”'k>1b1o~mass pawer station.J*J .
S. I.J.RAJU}&?ASSUCEATééi Dptlmum utllisation of'”t ;
AR SRR natural gas. - v T

‘inCompressed nat. gas for fg{i“'

6. IGIDR | . ,
L 'ﬁtransportat1an sector

iolar process heat o
 supp1y fur 1ndustr1es

7. DR. RAD ASSOCIATES

LfCDgen’plant with phasedf‘

B. ANDHRA UNIVERSITY; "~
R f”nut*aero eng1ne

TOTAL

TOTAL,million %"
(at exchange rates

on the day of sanction)

COST SHARE“V~SEMENT -



'V‘fgisggg§s§4”?kégé‘fah?*"

| oty
1. Policy related studles“
2 Surveys g

3 Technology orlented;
feasibllity studies”

TOTAL

','The composition of thef

 , Categoryfﬁ

{1 Research~1ns‘itutes

,2 Consultants”f

;3 University~”

projects soafar have: been,technically'funded uvyee‘COmponent

Three.‘?7'7'

6. 3 Exgendxtures



. TEBLE &85
o SUMMARY OF PACER FUND S ALLOCATIONS
(F1rst,¢ 1nsta11ments obltgated = % 1a million)

SRR (All amnunts 1n m11110ns of $)
3x3;USAID CDN«f' GRANTEE CDN*‘"V-, f‘ffk,“,ff'
*g{:TRIBUTIDN.&i TRIBUTION - TDTALf R

CATEGORY . .

1.CONSORTIA PRDJECTS o R

2. COMPETITIVE AWARDS j}ﬂ |
PROGRAMME .

3. SUPFORTING ANALYSIS/
OUTREACH -

4.US ST TECH:ASSISTANCEf ?'
5. PROJECT ADMINSTRATIDN

6. PROJECT EVALUATION f;"

TOTAL



foriPhcghifnn_inq

Numerous proposals or™" proaect profiles”\have received someF.A

processing within the”PACER system and await further action.

SOme have been discussedfby the PRC and have been sent back‘to

the secretariat for revision. Others are’ still being processedi&f

w1thin thei'ecretariat prior to possible submission to the PRC.'37

Table 7- l,:ummarizes the progects "in the pipeline "‘w“



http:and.$0.41

:L/Tépié;i;i:P:ojééts}in}the_Pipeliné '

1. Projects Reviewed by PRC, under Formulation/Revision:

‘Rs.lakhs

Participation of R
other firms being*_ﬁg
“facilitated IR

'ﬁffiﬁieﬁﬁy
- lighting -

800 RV s&s {ffoSecretariat ,
~ isolato; S " reformulating

"Secretariat
appraising

"fP?iiﬁéﬁﬁé¢i3§§h¥?ﬁéls;
| ~""” PRC mandated ' 151
‘drying ‘of consultant report
.,bagasse ‘ S TRRE PRV F

- Organization of .~ 1000

,Paddy o
firms under way -

cogeneratlon;

- Development - o222
content under,lﬁ'f*ﬁf““"

PV f!fiwfVSQ?XQVQnicsy
S . review

_ Relative priorigy~,;~ﬁrvww
~ under review :

~Bat£éri j5 “’
bus -

" 'Need suitable ’522-'; ‘{;h
.- .manufacturing unit ‘
~in consortium

Centr. Elac.

7 stirling Endiné§ ::Pr6posa1 being
‘ R ~. . reformulated

SUBTOTAL



ar‘JCOstfﬁ.ldi
‘ff;fRs lakhs o
Recuperative air preheater 113?7O05TT*Q

Vacuum recloser, distribution

Coking technology, Indian

Waste. combustible enri"hmentf

Anerobic digestion of waste o opb»fﬁ"f
CNG kit for. vehicles S i“«’iﬁflbdi@f#;

Pinch technology heat exchanger
networking oo

Solar pond desalination ;1b§if{{g
Mlcroprocessor energ_wmanagement~: 5137}_»f;
Gasification of black liquor i

Methane from molass's,

SUBTOTAL

GRAND 'OTALg(PRC-reviewed and;non-reyienedlg

Table 7 1, some Rs. 35 crores or about $17 millioniig



coﬁéfisl__ _d,the total from these rev1ewed projects would be

some Rs.tld crores or 37 million.

“Inkeither case, the estimates above do not take into
¥”7:a large proportion of projects

,submitted bave;been eventually reJected so disbursements on

e1ther; rev1ewed or unreviewed "present pipeline" proaects t!ﬁ?'.

should be much less than that the figures mentioned

Extrapolating from the admittedly small past experience,,the

amount of the PACER contribution that might realistically be_ﬁﬁh

expected{to be expended on both reviewed and unreviewed pipeline‘

underlined.‘ However, thesege'tim es

expenditures on projects to date_and probablffpipeline projects ;di’

would be $10 13 millionii ,plus;futurehadministrative and

research and policy*study“costs. This‘should 1eave adequate

1eeway to fund;additional unsolicited _roposals as wellgasnRFP-Tf“

generated projects‘within the $20'm1 :1onatota1 budget




.PART TWO: ISSUES, RECOMMENDATIONS AND CONCLUSIONS . '

8. ISSUES

and issue tassoc1ated-w1th the;daiito-day functioning of the ’

Secretariat andﬂthehrest of thevprojeet organization.;,,,aﬁ

8‘1

Issues - PACER ObJectives
: The five PACER obJectives are e ergv%

iechnolo}y‘; .

development. commercialization, res‘arc Ailization. industriall'
IRStlt“ti°n‘b“ilding. and financial innovation.. s '

More detailed descriptions/of'the ub ojects

the discussions below will be;found’in Annexes‘G-Ai nd‘S-B'}fii;?:



- s0: far‘indicate=that the response,from all the sectors has not
been uniform.. There is a general feeling that the powez sector,‘

for example, which was 1dentified as one of the priority sectorsi

in the PP has not been able”to come up With innovative proaects{ -

- perhaps because ofﬁeconomic!u_'straints

erlgidltieS in the;f.'

1ndustry structure

The technology associated w1th pro:ects approved are of

various kind' While some~ hem (e g., the regenerative:

burner under‘Project 2 and th Hcombustion controlksystem under

ProJect‘3) arevcapable ofv mmediw‘e commercialization, there are

Indian energy priorities.~ Howeveri

progect' participation in energy conferences and seminars,
presentations to exclusive audiences in different parts of
India. The PACER Secretariat has shown enthu51asm and

earnestness in attracting good projects from various energy subff

”'and if the response has?been slower than desirable, it
’cannotibe attributed to the lack of effort of the Secretariat,

Thvﬁquestion of priority in energy areas is beginning to

arise;f“PACER s goals and objectives are very wide ranging but

The objective of making a major

its resources’are limited ’

impact the”ey"k?ﬁ' 'rrore essential to examine any




1mplic1t priorities n the PACER‘selection process.,;éoffar}'

because of the small number of suitable projects identified

ut in the future, 1t seems

reasonable that a policy of”ﬁwell-roundedness";--:within the

overall framework of Indianwnafional priorities —-~wou1d best

suit a demonstration proJect of the modest size of PACER.;(
The next question is. are the goals of PACER served more

effectively by concentrating on a large number of smaller

projects or a preponderance'of high—budget proaects which can

only be a few in number due to budgetary limitations? Should

rough targetsTb!:indicated'fe g., two thirds of the budget to be
reserved for projects costing less than so many millions of
dollars? The consequence of such a policy would be to virtually
rule out any new projects in the coal or larger power plant A
technologies.f A prudent solution might be to- aim for an

equality of shares between big and small projects and give

’ERDAC/PRC the flexibility to make }djustments depending on the

targets of opportunity..;; - o R g
The next question is about‘the selection of organizations.,
Are larger firms more likely to produce timely results of thefdt
deszred quality? Here again there are no universally valid ‘J
answers.rthe quality of company operations (especially regarding
the speed of their decision making process), the commitment of
the top management (financially as well as managerially), the
composition and motivation of the team and the caliber of the

team-leader, and the availability of internal funds and

facilitiesfto carrypout the proJectiare key decision factors.,i“

Bigness by itselftis.no advantage'hafter all, one of the PACER




subpro;ects with‘the slowest startupﬁpattern 1s with two A
organizations which are giants 1n their fields!

Nevertheless, the present restrictions on the size of the
PACER budget may suggest some reasonable pro:ect size limits for

the near term.,fj@f*“ﬂ

8 1 2 ‘commercialization. |
The PACER Secretariat has been successful in ident:fying
entrepreneurs with imaginative engineering design ideas that
show promise of ready commercial sales, 1n particular, the'
oxygen-sensxng combustion control the regenerative burner, and
the fluidized bed for heat treatment'—- all of which seem ‘to be
adapted to specific markets for equipment for small-sca]e

NN

industry.»

The market for electric'power from new_sources like the

biomass gasifier (Proaect 5)“and the aeroexginese(Project 8)

will depend somewhat on attitudes of electric boards,’but the
commercialization potential 1s there.i For the amorphous-core
transformers, the marketdprospects seem good, under a mandated
policy of a fixed market share for the new product. | |

A specific "sleeper" market of great promise 1s that for
the deep-cycling lead batteries (Project 11), 1n the context of
a vast unfilled need for cheap, reliable backup power. :

: There 1s a always a problem in choosing a precise

'definition of commercialization and the connected questions

;related to the selection of pro:ects and technologies during the

VJevaluation'offprojects.5 In many cases, where development =T

'roundwork has already been done’3the logical step is to choose




progects that~can _e;d ‘eloped to full commercialization and

market penetration With the support of a'PACER grant. However, hf'

the phrase "Acceleration of cOmmercial Energy Research" leaves

some ambiguity about:the status that a product or system should

have attained before,itubecomes eligible for consideration under

: ogr '_fIs "development," sufficient,vor must true
"commercialization" be the PACER goal?

This issue?becomes a topic of discussion in the context of

proaects suchias;the one on fuel cells (Project 4), which is in
'no way capable of generating any funds for a considerab]e period

of time,~ While every technology development fund typically

supports some high potential high risk long gestatioh«period‘

prOJects, these pro:ects.should not produce a neglect of other?-
high priority proJects.; In other words, a suitable balance
between "development"'and “commercialization" needs to be |
established.v.v ‘ S o

Then comes the question of energy economics;v

Commercialization plans that do not take into account the S

insights gained by trained energy analyst ?inmfheir studieak L

the history of attempts tovdevelop new nergy technologies rungv,g;

the’ risk of founderi;g on predictable _ec nical and‘m:rketing‘
difficulties --‘especially in the field of renewable energy

technologies.,_Naturally, since some Simplistic methods of

finanCial comparisons may be 1oaded against hlgh—Capital cost‘ff{

renewable and clean technologies, appropriate methods of

comparison:mus ;be based upon life cycle costing, take inth

account the direct and indirect costs of pollution, consider

ecologicalvdamagevin*theishort as well as the long term, take ;Qf
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:1nto'accountssubsidiesyand hidden costs, and consider 1ocal gi

national problems such as shortage of foreign exchange._;;
. The PACER staff does not presently have the competence to
3 deal adequately with such questions' the addition of outside A

iconsulting help from qualified organizations in the early stages *'i“

of the appraisal process 1s indicated (see;‘ection 8 2 below)

8 l 3 Research Utilizationfﬂ“ i

A 1arge gap is widely recognized to exist between the

knowledge and expertise available in research institutions and fi’h

universities and their utilization by the industry.-This

1mpression has been reaffirmed in:many of the conversations the’f'

team members had with a wide spectrum of concerned individualsidl»

‘ At a:national 1eve1 the task of attacking this problem of‘{f”V}
vgenerating indigenous technologies was initially assigned to thef}&'”

CSIR laboratoriesb-- which till recently did not have any

linkage to the marketplace 1n the energy and power seCtors.kiﬂ‘

Even in the relevant engineeringefields,_the motivation of the i

research workers has been publication of research reporLs ratherf.ﬁyf

than the commercialization of engineering prototypes.; The

reluctance of government agencies to fund‘R&D progects in thefﬁ@fﬂ

private sector has further?discouraged a closer'cooperation w1th‘7,

CSIR institutes with industry
There have been a number of contacts between the PACER

Secretariat and R&D 1nst1tutions under Council of Scientific andv y

Industrial Research (CSIR), and cooperation h" been noted thh fA_

"ERDA under the Amorphous Transformer subprogect (Project 10)

However, in practice in most subprojects thelprimary R&D supportl




comes from .n-house‘capabilities

support derives from external institutions, it is mainly in the7

form of?testingy‘mathematical modelin fand yystem engineering

and problem solv1ng during prototype development.

Other ’otential resources, like the universities and the'

Indian Institute of Technology (IIT)fynormally concentrate on
teaching and basic research rather than on 1ndustria1 A

applications.‘ The IITs do, however, have a policy to- encourage‘.

their staff to interact wiéhnthe industry and permits ‘them to
sell their expertise and knowledge through consultancy
arrangements.; They often therefore provide theoretical backup

and analytical and software 1nputs to industry, but they cannot

be expected to take a leadership role 1n the process of

commercialization of technologies.;cIt 1s 1n such backup roles

that they have“been observedft“’figure inbthe ongoing PACER |

studies.;gy

Under such conditions, theﬂlinkage w1th outSide research in

the consortia,progects has beenyweak.

PACERgPupports research directly°’however, under components '

Two and Three;of the pro:ect These progects have served to

foster bonds between the research community and industry -—'if

often only ndirectly.v'A

;in'those cases in which R&D_]Q'N
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The‘PACER concept of bringing together of the manufacturer,

the user and aliesearch organization to undertake a’ prOJect'

ies"ecially in the current Indian

contextmialthough the 1ntroduction of a_certainzdegree of =%fi

flexibllity'm y impiove 1ts¢function1ng.

In the consortium prOJects PACER has qu1te rightly"qut the

emphasis on industrial organizations taking the leading roleiJffi?ff

gaps and find:research organizations and experts to providenthe i

,,..

missing inputs.‘ PACER has now prov1ded‘a new Vpproach to

1nst1tutionaliz1ng these“arrangements fﬁconsortium" ot}jﬁ

Whatever nature -'WhiCh can help tofincrease the frequency of“
such interactions. %f”' s N ‘ i

There have been difficulties in setting up consortia 1n théi;i’

c1a551ca1 sense of the word ‘icompanies.venturing jointly on‘aii

project, sharing‘inve ments¢ i:;:fi“vl'fhf;i°fiv The 2

patternilinstead has beenhfor one consortium member to:act:asffff
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In Component’Two ‘r Three research proJects, incidentally,

' where inputs‘of national.or international experience on

% operational matters would improve the Q

;sjquality of the concluSions, a consortium approach for research

iZQWith Indian or non-Indian membership may be useful.

o One o "the contributions of the PACER program which must be:fp

'?1very highly rated is its emphaSis on bring the users. and

:llmanufacturers together in JOint programs. As in any se]lers

Hgfmarket the role of the userf;n technology development has been
fi?weak in India._ This is’ also true of the energy and power |
;ﬁﬁsectors.; PACER projects have been observed to help bring about
.‘fa change both in the attitude of the manufacturers and of the ;
A;tend—users by making them share the risks of the development |

'iﬂprocess - even though there may be no direct financ1al

:?"involvement of users in many of the Current progects, th91r L

ffinvolvement in testing and operations is of immense advantage in
‘“fthe evolution of market oriented reliable products and systems.ﬁi
iwf As part of the institution-building aspect of PACER, the
'i;desirability of involving a large number of different firms in

;ftthe project maypbe noted ‘ Furthermore, the role of alternative

“favenues of funding for given subproJects and organizations may

ﬁfwell be taken into account

’_8;1 5 Financial Innovation

Conditional grants were used in Indi; in.the PACT programs,'

i,for on ,fbut the idea’ has received muchfpublicity as : result ofi

ﬁfPACER. PACER may fund up to 50* (now informallyp65%) of the

fgtotal cost of a pro:ect or $3 million tnhichever is less.ﬁf




The project grantee promises“to pay back 200% of the PACER
financing upon commercialization of the technology, however, if
the technology does not succeed 1n being commercialized, the ‘

"grantee does not owe anything to PACER.; Essentially, the

'conditional granflis anform of risk financing,_where the grantee:.

'pays back_onlylif successful.‘f

In fact, it is in the area of financing that perhaps some'

of the major achievements of the PACER project have been made.“ﬁ

‘While the ideaéof conditional grants is novel potential

m to be becoming accustomed to the idea. Some see

it as a rapid, red-tape-free loan for development. Alternately,'

it is: looked on by others as analogous to the familiar pattern

of royalties paid under a licensing agreement._ The solid

reputation of ICICI in Indian‘credit circles,,plus the Lh T

familiarity of many potentialngrantees with the PACT program,

has ev1dent1y aided in the,grow1ng acceptance of the PACER
approach. There is also some evidence that despite the ;

‘ conditionality of the grant, some grantees would feel pressedfto?
;ﬁ}make repayment under any conditions to preserve a good credit,WiV
;?irating. The maximum of 50* financing was felt too rigid by |
TGiPACER Secretariat and project developers, and this maximum is in
E ythe process of being increased to 65% Except for some¢ f‘

:ffcomplaints from ongoing proaect sponsors about‘the rigidity of

"ﬁﬁthe 50% rule, the conditional grants, once. e‘plained, seem to be

*[5v1ewed positively., One dissenting comment however, came from a

~i}grantee who feltj;hat the conditional grant was actually an

ffkincentiv to fai because,_then, the grant would not have to be

reference to the possibilities of '}?ﬁ‘
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manipulating theftechnology and the institutional arrangements

so as to give the perception of failure. Although the
pos31b111ty of this exists, the presence in the PACER ptoject of
a strong development bank with extensive dealings in ‘the Indian
_f private and public sector 1s a constraint to manipulation.
-f{:Grantees felt that they could not afford to default on ICICI's

i grant to av01d any negative impres51ons of their company and

_Qi~future possibilities of borrOW1ngs.' i,g

o Increas1ng the maximum amount of PACER financing from 50%

;ff-to 65% however, should proVide enough flexibility to the

= program implementers. vA further 1ncrease ‘in percentage

»l;financing might dilute the value of financial commitment from

‘fiithe proaect sponsors and provide less of an 1ncentive for strong

'gf{éammigmgp; to project success.
8 2 Issues - Program Functioningv‘ | C

| The evaluation team con51ders that the PACER program has
sr.jfunctioned extremely well under a very difficult set of boundary
conditions. The support prov1ded by ICICI management and )
organization to PACER is exemplary and it is hoped that this
k'~will be continued in the future.,u%ﬁ»“‘ o

The startup period was slow' PACER was a new concept and

5that the staff was necess rily on a long learning curve.. There‘

has been a marked change_ofupace recently, perhaps reinforced by
: public awareness generated at the PACER conference in April
4 1990 and there is likely to be a con51derab1e pick-up in the =

,tempo of PACER act1v1t1es in the coming years. It will

Tytherefore be’essential to become more critical in the selection
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'.of projects. The present“resource | \ »
Wlll not be able to cope with thelincreased work and still
preserve quality of decisions and indeed improve them in the
area of energy economics and technology analysis. Indeed, Thevxir
PACER staff are new to the energy sector but have acquired |
knowledge of many of the technologies involved both in fh
conventional and new energy areas.» They discharge their
functions With confidence and have been taking conSiderable
initiative in soliciting proJects.; However,gthey do not have,
nor can they be expected to have, in depth knowledge of the many

technologies and markets they deal with DNES staff have given

a great deal of help in thissarea,:and it is indeed fortunate
that an agency involved in nonconventional energy is proJect

coordinator - but DNES help is necessarily restricted by the

nature of conflicting time demands.””ThecPS must then often

depend largely on literature surve‘ and‘studies for assessing

proposals.‘ Specialists (individuals as;

‘ell"as consultancy

companies, IITs and engineering colleges,mandwresearch

institutions) could usefully‘be retained as consultants by PACER:?

to assist the PRCvandhthefproJect staff in carrying out the

,_One or more

experts,(chosen for ‘heir expertise related to a specifi v;f‘;.

proJect,‘might be given-the aSSignment on a case to case baSis,
or one or two firms might be able to. handle all proposals.fai“

As the discussion above implies, The PACER Secretariat (PS)"

is in dangerfoffbecoming understaffed especially after the

introduction of RFPs., The staff could well,benstrengthaned Withj*

one‘orhtwovmore



addition?hotvndicated new outside consulting serv1ces 1n energy's?"*

'economics andftechnology_”_

““In regard ‘o he researchfcomponents of the project°ﬂgiven

_rthe very wide scopeyof‘activ1ties which Component Three is :

"1iyia11'the pronects chosen by the staff seem tod‘

i;#be consistentﬁw1th the obJectives of PACER Program.f The
ﬁnformulation of the project proposals have generally been ‘_jS

fj;comprehensive and the evaluation by PACER Secretariat

fgfsatisfactory.f There is, however, a; need to make Component Three

tiiof the;PACER Program”zore focussed Those proposals for studies-

‘yﬁand feaszbility reports that focus on areas and systems likely
Qfﬂto lead to pro:ects under Component One (Consortia pro:ects)
.é}should be given strong preference.;flvﬁ | =

Monitoring of the projects is being done regularly but a

iﬁ;closer 1ook{ t?the data and results provided by the customers |
| '"A‘quarter term, a half term and a completion

'ﬂfrev1ewzmight be carried out by a team conszsting of a member of ;:ﬂi

.Qithe:PRC fthe consultant specialist(s) involved in the project

'ffappraisal, and the project staff.;_,.iill »
| The eventual financial'self-sufficiency,‘f;the PACER

program inhthe short as”well as the’long term‘context is an

1ssue worthy of attention.f Unless /FSubstantial part ofﬁtherw

money invested bY‘PACET begins to pay back'fit will havez‘oll

| depend on grants and loans to carry on its'activities. While it

is still too earlyfto‘start talking about the self-sufficiency

fisfnot too early uo,start thinking of a

of the PACERVprogram

f

that would set goals defining a

;long-term%financial“pla

t;PrOJGCtedmtime frame fo the generationfoft nternal funds and

Clthe
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je of its activities '

should be self financed o

One of the'biggest improvements introduced by PACER has -
been to provideyaccess to the private sector to venture capital

qunds for technology development and to do so with an 1ack of

:,f hassle anlhred?tape unknown 1n India This unique style of !

;program'management should in no case be lost under the pressure :

'TVVOE heavieffwork 1oad expected in the future. Both the public andn

"',the private*

vector industries are beginning to appreciate the

advantage”,of sharing the risk of development w1th PACER Its

1mpact as atmodel and 1n terms of technologies actually
commercialized can be far beyond its modest level of capital ‘»“"“

‘ employed - prov1ded the style of its operation and the manner;

of its interaction with the customfrsican be maintained. The

eff1c1ent operation of the PACER Secretariat and the brisk styleiﬁ

‘of ICICI management gives one the hope that this can be done.{ae“ 5

fséj;



9. RECOMMENDATIONS AND ConcLUsToNs

The recommendations presented here are organized in the.
same sequence as in the "Issues" Section, above -- according to :
the five PACER objectives and project functioning.

The Team strongly urges that the following recommendatlons
be implemented as soon as possible and that all projects that
have not been cleared and that are currently in the pipellne
‘should be reviewed and evaluated accordingly.

9.1 Recommendations —-- PACER Objectives

S The following recommendations are made in the fields
;;“of encouraging energy technology development, promoting

- commercialization, making better utilization of research in the‘

}:Aenergy sector, building new institutions in the Indian energy

industry, and innovating in energy-related financial markets.

9.1.1 Energy Technology Development
PACER does not have an established set of priority areas

for the sifting and selection of projects. So far, because the

- number of projects have been below the level of funding
-anticipated, there has not been any real need to establish

. strict priorities.

RECOMMENDATION 1: A WELL-ROUNDED AND FLEXIBLE APPROACH
TO THE VARIOUS FIELDS OF ENERGY TECHNOLOGY SHOULD BE
MAINTAINED, AND NO STRICT PRIORITIES SHOULD BE
ESTABLISHED, AS LONG AS THEY ARE CONSISTENT WITH THE
GENERAL PRIORITY PHILOSOPHIES OF THE NATIONAL ENERGY *
PLAN. :

- One of the most important objectives of PACER is to :
*ymaxlmlze the impact of the $20 million funded under the program,
-~ and it is therefore crucial to take into account in the design

- of subprojects any potential for inducing a multiplier effect.
It is also important to have an optimum mixture of small, medium
and large projects in order to balance potential benefits with
the risks of failure.

RECOMMENDATION 2: THE MAXIMUM AMOUNT OF PACER
CONTRIBUTION TO ANY PROJECT BE LIMITED TO S 2 0
MILLION.

For a maximum multiplier effect, it is 1mportant to spread PACERﬁ,j.
funds among as many organizatidns as possible. RS

RECOMMENDATION 3: NO SINGLE ORGANIZATION BE THE PRIME

CONSORTIUM OR RESEARCH PROJECT LEADER ON MORE THAN TWO »ffﬁ"t'

PROJECTS.

In order that PACER become a catalyst in providing

financing to the small and medium-size manufacturers,,end-users,ei»1

and research organizations, it is important that a strong . i
evaluation be made of the prospectlve grantees, whether PACER

39



funds are absolutely. necessary for thelr proposals and ]f the
project would continue even without PACER funding.

RECOMMENDATION 4: NO ORGANIZATION THAT HAS ADEQUATE
FUNDS FOR PROPOSED SUBPROJECTS EASILY AVAILABLE FROM

ITS INTERNAL SOURCES OR HAS READY ACCESS TO FUNDS

OTHER THAN PACER SHOULD BE GIVEN PACER FINANCING.

THIS EVALUATION SHOULD BE CONDUCTED AT THE PRE-
APPRAISAL STAGE ITSELF, SO THAT COMPANIES THAT ARE NOT:. .
ELIGIBLE DO NOT HAVE TO GO THROUGH THE PROPOSAL AND
APPRAISAL STAGES.

T The PACER program is due to start issuing Request for
. Proposals (RFPs) for technology development and =

fﬁﬁrcommerc1alization areas that have not been covered so far and

_.are critical to the Indian ‘energy sector. It is important that
. unsolicited proposals and RFPs coexist side by side, with the

- RFPs f1111ng in some niches that the unsollc1ted proposals are
- not covering.

RECOMMENDATION 5: THE RFP TOPICS SHOULD BE CAREFULLY
REVIEWED BY THE PRC/ERDAC AND SOME EXPERT SR
INDIVIDUAL/ORGANIZATION SELECTED FOR THIS PURPOSE,
BEFORE THEY ARE PUBLISHED AS RFPS.

The PACER Secretariat, after receiving proposals, ¢goes
through a stringent progect review and appraisal process. S
" Although the process is going fairly well, some of the rechnical

“areas are not receiving the amount of coverage that is :
necessary.

RECOMMENDATION 6: PROJECT APPRAISALS SHOULD INCLUDE
COMPETENT EVALUATIONS OF TECHNICAL, ECONOMIC AND
FINANCIAL ASPECTS OF THE PROJECTS. THE ECONOMIC
ANALYSIS SHOULD INCLUDE METHODOLOGIES WHICH TAKE INTO
ACCOUNT ALL RELEVANT FACTORS RELATED TO CONVENTIONAL
AND RENEWABLE ENERGY TECHNOLOGIES, INCLUDING LIFE-
CYCLE COSTING, HIDDEN COSTS AND SHORT- AND LONG-TERM
ENVIRONMENTAL IMPACTS. A FORMAL LIST OF ORGANIZATIONS
AND INDIVIDUALS BE CREATED WITH EXPERIENCE IN THE
TECHNOLOGY AND ECONOMIC AREAS. ONE OR MORE OF THE
MOST RELEVANT ORGANIZATION OR INDIVIDUAL, CHOSEN FOR
THEIR PARTICULAR EXPERTISE, WOULD BE CALLED UPON TO
REVIEW EACH PROPOSAL APPRAISAL AND BRIEF THE
PRC/ERDAC. THEY SHOULD NOT BE MEMBERS OF ERDAC/PRC
AND THEIR TIME SHOULD BE COMPENSATED.

RECOMMENDATION 7:THE PROJECT APPRAISAL SHOULD INCLUDE
A SEPARATE SECTION ON "ENVIRONMENTAL CONSIDERATIONS".
BECAUSE OF THE IMPORTANCE OF ENVIRONMENTAL ANALYSIS IN
ENERGY PROJECTS, THIS SHOULD BE AN IMPORTANT '
CONSIDERATION FOR ALL PACER-FUNDED PROJECTS.




No standard, uniform methodology exiStSffor]cérrying-out.a
fair and comprehensive comparison of conventional and renewable
energy technologies, taking into account life. cycle costing and
current and future environmental costs. ‘; S : RR

RECOMMENDATION 8: PACER SHOULD FUND AT A MODEST.LEVEL
A RESEARCH PROJECT TO ESTABLISH AN EVALUATION ' - .
METHODOLOGY TO BE UTILIZED IN ALL EVALUATIONS OF B
SUBPROJECTS. ‘

. The outside adv1sory sources could also be tapped for g
' suggestlons for new PACER proJects. ’ DRV

RECOMMENDATION 9: PACER SHOULD COMMISSION SURVEY
STUDIES TO GENERATE CLASSES OF NEW IDEAS FOR :
SUBPROJECTS.

ERDAC is the apex policy méking‘andyguiding body'to”PACER.

.. Its role and responsibility is to ensure that PACER funds and

. objectives are committed to projects that have the maximum
-. impact on the energy sector, whether conventional or renewable.

RECOMMENDATION 10: THE COMPOSITION OF ERDAC SHOULD BE
EXTENDED TO ALSO REFLECT ENERGY SECTORS LIKE OIL & GAS
AND INSTITUTIONS LIKE CSIR AND THE PLANNING
COMMISSION.

, PACER is seen as being a catalyst in India's energy sector

" by trying out innovative strategies to develop technologies and
~bringing them to the commercialization stage.. In the project

- selection section, we have made certain recommendations -- like

- s8ize limitation, number of projects any organization can

undertake -- that would result in PACER having more of a
multiplier effect.

RECOMMENDATION 11: PACER SHOULD AT PERIODIC INTERVALS,
ARRANGE SEMINARS/WORKSHOPS, NOT ONLY TO FAMILIARIZE
THE INDUSTRY WITH the PACER CONCEPT, BUT ALSO TO
PROMOTE THE GENERATION OF NEW IDEAS WHICH MAY LEAD TO
CONSORTIUM PROJECTS.

9.1.2 Commercialization
Commercialization is perhaps the most important pillar of
PACER. It is specifically because know-how and technologies are
not coming to the commerc1a112atlon stage that the PACER program
was designed. .

RECOMMENDATION 12: THE PACER SECRETARIAT SHOULD GIVE
PRIORITY TO EFFORTS TO PULL IN EXPERTISE FROM ITS '
PARENT ORGANIZATION TO ASSIST IN THE COMMERCIALIZATION
STAGE OF THE CONSORTIUM PROJECTS, ON AN AS-NEEDED
BASIS.
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9.1.3 Research Utilization SO
PACER has three components: consortium progects, research
projects directly releted to consortia, policy studies and
outreach. 8So far, there are no research studies that directly
deal with assisting areas dealt with under consortium projects,
as the project design envisaged.

RECOMMENDATION 13: COMPONENTS TWO AND THREE SHOULD BE
MERGED. ALL RESEARCH PROJECTS BE DIRECTLY LINKED WITH
CONSORTIA PROJECTS, EITHER ON TOPICS THAT ARE BEING
DEALT WITH BY CONSORTIA OR WILL LEAD TO CONSORTIA
PROJECTS.

PACER's strength is in providing funding to projects that

f#afdeal in technology development and commercialization. There are
"~ many policy areas that are valid to the Indian energy sector,

" but there are many other funding sources that fund such

"~ ' projects.

RECOMMENDATION 14: PACER SHOULD NOT FUND ANY POLICY
STUDIES. ONLY CONSORTIUM PROJECTS AND RESEARCH
PROJECTS THAT ARE DIRECTLY RELATED TO CONSORTIUM
PROJECTS SHOULD BE FUNDED.

9.1.4 Industrial Institution-Building
The classical consortium definition has not really been

jgapplied as of now. But we believe that because of the:
- ‘innovative nature of consortia and its importance and timeliness

,ngfin the Indian energy context, the consortia concept has been
e useful.

RECOMMENDATION 15: THE CONSORTIUM CONCEPT SHOULD BE
CONTINUED UNDER THE PACER PROGRAM. CONTINUED
ATTENTION SHOULD BE PAID TO THE MANUFACTURER/END-USER -
COLLABORATION. ‘

9.1.5 Financial Innovation

v The conditional grant is a new concept that PACER
introduced into India. Although project promoters had
difficulty understanding the concept at first, once they did
understand, many were very receptive to the idea. While some
fine-tuning has already been done with conditional grants, for
example, by increasing PACER funding to a maximum of 65%,
caution needs to be exercised.

RECOMMENDATION 16: THE MAXIMUM AMOUNT OF PACER
FINANCING SHOULD NOT BE INCREASED TO MORE THAN THE
PRESENT 65%.

Having a uniform 200% return policy is not fair to the f1rm
that pays back in two years versus one that pays back in 10
years; in other words, the rate of return should take the time
value of money into account. PACER Secretariat should, with
ICICI financial staff assistance, look into setting up a
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categorizat1on of the requlredbreturns accordingrto the payback
period. : - : . = o o T

RECOMMENDATION 17 CONDITIONAL GRANTS SHOULD TAKE INTO
ACCOUNT THE PAYBACK PERIOD ‘

PACER, as env1saged, is a contlnulng organlzation,valthough
USAID assistance will cease, the program: should be -
self-supporting by then. It is not too early to- think about
planning towards self-sustainment.

RECOMMENDATION 18: PACER SECRETARIAT SHOULD DRAW UP'A T
"FINANCIAL PLAN" TO BE SUBMITTED TO PRC AND ERDAC NO
LATER THAN DECEMBER 31, 1991. THIS FINANCIAL PLAN
SHOULD INDICATE THE LIKELY PAYBACK AMOUNTS AND THE
ANTICIPATED PERIODS, AND WHEN IT IS LIKELY THAT PACER
WILL BE SELF-SUPPORTING. AN ORGANIZATIONAL AND

- IMPLEMENTATION PLAN OF PACER BEYOND THE USAID IR
ASSISTANCE STAGE SHOULD ALSO BE INCLUDED, IDENTIFYING ..
POSSIBLE SOURCES OF ADDITIONAL VENTURE CAPITAL FUNDS..

. 9.2 Recommendations -- Program Functioning

o The PACER concepts and objectives are valid and

;jtlmely for India. The slow pace of funding can be attributed

- more to the novelty of the concepts -- consortium, conditional

. grant -- rather than anything else. Moreover, especially after

-~ the April 1990 PACER conference, the program has gained a lot of

.. momentum and the Team sensed a lot of interest in PACER. Time is

.~ needed, however,to complete the on-going projects and to clear
and complete new projects, a large number of which are in the
pipeline.

RECOMMENDATION 19:THE PACER PROGRAM SHOULD BE EXTENDED
BEYOND ITS PRESENT COMPLETION DATE OF JUNE 30, 1993 BY
3 YEARS TO JUNE 30, 1996.

L There is at present a stringent project monitoring process.j -
- Project grantees submit a Quarterly Progress Report. S
Secretariat members make regular visits to project sites.
However, there is the need for some outside monitoring and
evaluation mechanism to be included in the formal process.

RECOMMENDATION 20: THE PRC/ERDAC AND THE OUTSIDE
EXPERTS CONSULTED DURING THE PROJECT SELECTION AND
APPRAISAL STAGE SHOULD BE INVOLVED IN MID-TERM R
EVALUATION OF EACH ONGOING PROJECT.

DNES has played a key role in the evolution and S
implementation of the PACER program and prov1des intensive‘af
guidance to the PACER Secretariat. ‘ el

RECOMMENDATION 21: THE ROLE OF DNES IN THE PACER ’v
PROGRAM SHOULD BE MAINTAINED DURING THE REST OF THE
PROGRAM PERIOD.

a3



 ERDAC meetings have been :nfrequent;'excesélQe 1ap§és of
time between meetings could lead to a delay in the review and
approval of subprojects. .

RECOMMENDATION_22: ERDAC SHOULD HAVE MORE REGULAR
MEETINGS, AT LEAST 4 TIMES A YEAR.

The PACER Secretariat should be‘qommended for their
implementation efforts and their enthusiasm for the PACER
program. The PACER Secretariat is understaffed. This will be
. even more apparent when they start the RFP process, which takes

much time and effort to conduct.

RECOMMENDATION 23: THE SECRETARIAT SHOULD BE
STRENGTHENED BY THE ADDITION OF STAFF (E.G., AN
ELECTRICAL ENGINEER, AN ADMINISTRATIVE AIDE) TO AID IN
SUBPROJECT EVALUATION AND TO ASSIST WITH THE RFP
PROCESS AND THE UNSOLICITED PROPOSALS.
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PROJECT FOR ACCELERATION OF COMMERCIAL ENERGY RESEARCH. (386-0494)‘

lSCOPE OF WORK FOR THE MID TERM EVALUATION

.BACKGROUND

S The ‘purpose of PACER is to develor, introduce, and test operational mode -

for indigenous technology innovation and development in the Indian energy R
sector. To achieve this, PACER provides financial assistance to catalyze the
‘creation of goal-oriented, market-responsive consortia of manufacturers,
research institutions, and/or end-users for carrying out research leading to
the commercialization of energy technologies. Support of up to US$3 million
authorized to co-finance R&D subproject costs of technology development
consortia on a conditional grant basis. If the R&D subproject succeeds, the
promoters repay twice the grant over a period of commercialization; if the R&
subproject fails, the grant is written off. Criteria for consortia eligibilij
are: ‘

- (a) It envisages the development of a new or innovative product or process
: relevant to the Indlan energy sector, ,

EJVKBI,MIt represents a. consortlum of Indian and/or U s manufacturers, researct
J&-w;lnstltutions, and end-users, and ;

:ifIt shows s1gn1f1cant potent1a1 for commerclallzatlon w1th1n a period of
' flve years. SR

- i‘”In addit1on to this maln component of developlng R&D consortia, PACER al
! }1nc1udes two other, closely related components: (1) a competitive awards
component for supporting energy research, and . (2) an ana1y51s and outreach

w, component. The latter component includes project strategy formulation, polic

“analysis, and information dissemlnatlon through training and promotional
activities.

PACER is being implemented by the Industrial Credit and Investment
Corporation of India Ltd. (ICICI) in Bombay under a US$20 million grant
agreement which was signed in August 1987 and which became fully operational
mid-1988. An apex Energy Research and Development Advisory Committee (ERDAC!
comprising distinguished experts from government, academic, private sector, ¢
professional bodies has been set up to provide policy and strategy guidance f
the project. This apex advisory committee, as well as a working-level Peer
Review Committee (PRC) through which R&D sub-projects are screened, are both
chaired by the GOI Ministry of Energy's Department of Non-Conventional
Energy Sources (DNES), which provides operational guidance to PACER.

To date, PACER has approved and funded twelve (12) consortia R&D
- subprojects and nine (9) research studies (including one conference) at a cos
of US$2.4 million. These approved subprojects cover product/process
development in energy conservation, power generation through renewables, and
supporting analytical studies on management and policy in the Indian




power/energy“sector As of January 1991 two (2) consortla R&D subprOJects 'f
five (5) research studles w1ll be completed : AR

STATEMENT OF WORK:
: The first purpose of th1s evaluatlon is to prov1de - for both the Unitec
States Agency for International Development (USAID) and for the Government of .
India (GOI) - a set of specific and feasible recommendations for enhancing e
further the accomplishments of the Project for Acceleration of Commercial '
Energy Research (PACER) during the remaining life of the project. Under
present plans, PACER will continue for at least three more years, and the
recommendations from this evaluation have great potent1a1 for d1rect1y
affecting the future of the project.

However, in order to provide these recommendatlons, the contractor must
first evaluate comprehensively the design, implementation, and 1mpacts of the’
project. Accordlngly, developlng thls "status report" constltutes the seconr?
purpose of. the evaluatlon. : v . , Dl o

‘f,Speclflc Issues and Sample Questlons To Address,

- The evaluatlon w111 focus on five (5) speciflc questlons about the PACEE
_project. These five questions are listed below, along with a number of -
possible sub-questions for each. While these represent the main concerns of
- USAID and GOI at the present time, the contractor's first task will be to
review this listing and to develop a final set of evaluation questions and
sub-questions. . _

Question #1 - Is the DESIGN of the PACER project appropriate to address
.effectively the four guiding prem1ses whlch encouraged USAID and the GOI _
to proceed with the project? :

The idea of developing consort1a of manufacturers, research institution«
and/or end-users to promote R&D is new for Indla, and thls "consortla" concey-
nils based on four important premises: . :

T I The flrst prem1se is that science and technology have not had the expect:
- "take off" effect in India because a culture of technology innovation has not!
‘‘taken hold. 1Indian laboratories, for the most part, support minor adaptatioi
~and assimilation of imported technology. When technology innovation has tak:
place, regardless of its quality, it has often been in isolation from the
commercial and industrial sector and has, as a result, been irrelevant to th:
demands of the marketplace.

2. The second premise is that the time is ripe to promote technology
innovation. The presence of a large pool of skilled human resources, an
increasingly sophisticated enterprise community, rapidly growing markets for
more technologically advanced products, and growing concern with the local a:
global environment indicate that the requisites for successful encouragement
technology innovation are in place. Recent reforms in the policy and
regulatory environment, geared toward increasing India's competitiveness in °
world market, are also favorable to technology innovation.

L 1-R=2 .




3. The third premise is that technology innovation requires greater
interaction among scientific institutions, commercial enterprises, and
end-users. This has the mutually beneficial impacts of (a) increasing the
relevance of science programs by adding a market-driven focus; (b) increasinc
the competitiveness of enterprise by introducing technologies that reduce cos
and improve quality; and (c) accelerating the rate of commercialization by
preparing the end-user market.

4. The final premise is that, in order for market-driven R&D interactions tc
be successful, the institutional infrastructure to facilitate the process mus
be in place. Research-sponsoring organizations must be capable of setting
research priorities, allocating funds in a manner consistent with those
priorities, overseeing a review process that ensures the quality and relevanc
of sponsored research, and stimulating public awareness and discussion of
important R&D issues.

If effective in the energy sector, the concept of using consortia to
promote development of goal-oriented and market-responsive technological
innovations could be adapted to other sectors. However, this concept must
first be validated in the context of the above premises. Possible
sub-questions include:

* What are the various consortia models examined by PACER?

* Is there any- one (or more) consortia model more sultable for encouraging -
commerc1al R&D than other models?

* How approprlate is PACER'S evaluation of the f1tness of consortia while
appralslng proposals? -

* Is the concept of using consortla for encouraglng ‘energy R&D a feasible o
concept for India? D

* What has been the overall response/general reactlon to PACER
(e.g., number of 1nqu1r1es, number of groups meetlng with ICICI)?

* What are the attitudes of pro:ect part1c1pants in regard to technology
development consortia, and how likely are they to participate in future
_consortla? . _ ,

* What are the attltudes of other, potent1a1 partlclpants, and how 11kely
are they to partlcipate 1n future consort1a° S

* Is there any ev1dence that others are emulatlng the consortlum concept?

* Is there any ev1dence of 1ncreased GOI 1nterest and encouragement for ti
consort1um concept? N col , \

* Why aren t ‘more consortia be1ng formed (e g., 50% promoter s contributlt
complicated ‘and time-consuming procedures, 1nsuffic1ent flex1b111ty)?

* How can consortla best be encouraged? i




| Questlon #2 - How well has the PACER de51gn been IMPLEMENTED’

The initial pro:ect plans ca11 for a.wide array of activities to be
accomplished under PACER. Consortia are to be formed, priorities established
RFPs issued, proposals received and reviewed, subprojects funded, etc.
Fundamental questions here include whether the integrity of the project conce
has been maintained during implementation, whether PACER has the potential tc
set the energy R&D agenda for India, and whether timely progress is being mad
in the necessary activities. Possible sub-questions include:

* Has the concept of PACER been modified during its implementation?

* If so, why, with what consequences, and what lessons can be learned fron
these modlfications?

* What needs to be done to move PACER to "center stage" in the Indian ener
arena? o e 3 ,

“hvﬁ‘Have areas for R&D support been 1dent1f1ed?

'.* How well do these R&D emphases mesh with" Indla s energy needs and
»prlorlties° : o .

* What are the roles and contributions of the: ERDAC and the PRC?
* How well is the sub-proJect approval process working? Is there a need t
adjust the frequency, scheduling, and/or competenc1es of the two main
‘groups? , , _
* What 1s ‘the quality of 1nteraction among ERDAC DNES, ICICI, and USAID? b

* Have annual operating plans been prepared and implemented? If not, how
could this be done? S ‘

* Has an. effective data collectlon and monitoring system been designed an¢
operated? oo

* Has the RFP process been implemented?
* How effective and appropriate 1s the RFP. process in the Indian context?
#‘How effective is the peer rev1ew process?

* Are the proper types of consortia R&D subproJects and energy research
studies being funded? , v

* How rapidly are these subprojects and studies progressing?

* What. efforts are 1nvolved 1n creatlng and maintalning these R&D
subprojects and studles? oE e ;

* How effectively are pro:ect managers interacting w1th project
participants? . : . AT L _




A Have useful pollcy analyses been undertaken?

* Has there been 1ncreased 1nformat1on dlssemlnatlon and/or pub11c
discussion. on issues of 1mportance to energy technology and energy
research? : L a0 _

Question #3 = What are the current and expected ACCOMPLISHMENTS of the two (¢ -
consortia R&D subprogects and the f1ve (5) research studies completed to date"

Subprojects and research stud1es are not belng done simply for: the sake
testing the consortia concept.. Each activity 1s expected to produce tangible
benefits, either immediately or 'in the not-too-distant future, for India's
energy sector. P0551b1e sub- questlons 1nc1ude'

* What types of subpro:ects and studles have been completed to date?

* What has been the quallty and relevance of the research that was
sponsored? . U

2 \

* How well d1d each subproJect perform in: relatlon to 1ts orig1nal proposcit
obJectlves? : . _ R : "

* What speclflc benef1ts7h ’e been forthcomlng from these efforts? E

* What 1s the potent1a1 for'these beneflts to prove flnancially profltable
to the consortla members? M , .

* To what extent and in what ways'wlll these benefits help Ind1a to achie‘
1ts energy sector goals? e e : : , }

*'How do these benef1ts relate to ’1n1tia1.1nvnst"ents?

* Is there any ev1dence that these.beneflts willlb’ sustalned?

" Question #4 - Based on: progress to date, is it llkely that ADJUSTMENTS w1ll k
necessary 1n the project s completlon date, fundlng levels, or. both?

To date PACER has not expended funds proportional to the time it has be:
operating. Given that all proJects, especially those with complex :
organizational arrangements, require reasonable start-up times, what can be
predicted for the remainder of PACER? Possible sub-questions include:;

*-Whatihave been the.expenditures to date?

"k How does this compare to or1g1na1 plans? » _
H’* Is 1t likely that a’ proaect extensxon and/or a budget adJustment w111 be
, necessary tokaccompllsh_PACER s obJectives?




;Question #5 - What RECOMMENDATIONS can be offered to 1mprove PACFR for future
;years? S

As noted earlier, the main purpose of this evaluation is to provide a se

.. of effective and feasible recommendations to improve PACER even further. All

activities by the contractor should be aimed at developing and refining these
"recommendations.‘ To guide this process, possible sub-questions include:

* How can PACER be improved in each of these areas?

* What exactly;should be.done to implement each of these recommendations?

EVALUATION METHODS

This evaluation requires three separate types of data: (1) original plar
for the PACER project, (2) qualitative perceptions of knowledgeable informant
of the progress and impediments to date, and (3) whenever possible,
quantitative data documenting the acccomplishments of PACER to date. The
following sources of information are suggested for the use of the evaluation
team:

(a) Available documents such as:

PACER Project Paper

Descriptions of projects approved with PACER funding

Status reports on each project approved.

Descriptions of proaects currently being developed or in the
"pipeline"

PACER brochure

* Semi- annual reports of PACER.

* * *» *

»

‘(b) Visits and 1nterv1ews-w1th knowledgeable personS’such as:

* USAID, including the relevant technical office and other offices;

* GOI's Department of Non-Traditional Energy Sources (DNES);

* Industrial Credit and Investment Corporation of India (ICICI);

* Members of the project's Energy Research and Development Adv1sory
Committee (ERDAC);

* Members of the project's Peer Review Committee (PRC);

* Consortia members, including private firms, research, institutions,
and academics;

* Potential consortium members who have not JOlned a consortium,

* Other informed experts in the field o :

(e) Secondary analysis of data from the project S data collection and
monitoring system and from other sources.gp

It is ant1c1pated that data will" need to be collected 1n three separate
geographic locatlons. Delhi, Bombay and Madras. o




“Z;REPORTS

USAID requlres frequent contact dur1ng this evaluation; regular

Tf"discu551ons will be held among the lead analyst, the Chief, PPE (or his

" designee) and other USAID offices. 1In addition, a "story conference" will be
held immediately upon completing all field work - but before beginning any
writing - to discuss the emerging findings, to consider additional data whict
might be needed, to suggest possible further analyses, and to discuss best
presentations of the findings and recommendations.

All raw data from the study, including copies of all data-gathering
instruments and any compiled data sets, will be provided to USAID. Informati
from any confidential interviews will not be required to be made available.

The prescribed format for the evaluation report to be submitted to
USAID/India includes the following:

1. Executive summary (covering main findings and recommendations)
2. Table of contents
3. Body of the report (with one chapter/section devoted to project

background and status, evaluation issues and methods, evaluation te
and time schedule). The rest of the report should be devoted to
‘major issues, recommendations, and conclusion.

4. Annexures

5. References

. RELATIONSHIPS AND, RESPONSIBILITIES

Two Indian energy experts will be contracted via separate purchase orde:
to work with two American experts as a four-person team. The team will have
composite in-depth expertise in (a) energy technologies, (b) research and
demonstration (R&D) efforts, (c) the approaches and operations of USAID, and
(d) evaluation expertise. R h

Team Responsibilities
The team leader w111 take the 1ead and
1. finalize the protocols before the team leaves on 1ts fleld trlp,

2. flnallzetthe spec1f1c respon51b111t1es of each team member w1fh regards
report wrlting, ' o ,

- -

3. flnallze and submlt to USAID a draft:report 2 days before the
presentation; . N : :

4. complete and submit the f1na1 report wlthln ten days of receiv1ng USAID
wrltten comments. R PV Sk

}1;745‘,



2ﬁ5The contractor wxll-f f?WV*Jflsu*“‘

focus on aspects as a551gned by the team leader,k

B OIS S

. prov1de historlcal perspectlve of PACER pro:ect to the team,
3. | act as a 11ason for contacts wlth GOI and energy groups, and
4. contrlbute to the productlon and rev151on of the draft and final reports

USAID off1c1a1(s) wWill also accompany the team, .as and when required,
resource person(s). with observer status malnly to. expedlte -and facilitate the
‘evaluation work. The contractor: will: receive techn1ca1 directions from Mr.
N.V. Seshadri, the Pro:ect Offlcer, TDE. RO 5 : .

PERFORMANCE PERIOD ;77'

This evaluation w111 begln 1n m1d-Apr11 1991 and be.. completed by the end
of May 1991. ‘Within ‘this time’ perlod, approxlmately 24 working days-are
required- from each team member._ In general the follow1ng schedule w111 be
followed: RS IE S S . B

In U. s;~vf :

Rev1ew background materiaIS«and
1dent1fy add1t10na1 data needed

In Indlav

Study of addltJonal documents,
br1ef1ng and work plan ER

Dlscus51ons and 51te v1sits j{~s‘.

Sharing observatlons and plann1ng
for the report S ,

Team report wrlting/consolldatlon

Debrleflng and feedbackfhn the report e

Rev151on/f1nalization of ‘the’ report

(for Group leader) e AR S ' & N »
NOTE: For team leader, ‘the- workdays‘“illbeFélﬁdays,"5:days,more;than:the
' other team members._p<1< B R S e



f‘onx DAYS ORDERED

Team leader A 'V“;27 days
Amerlcan energy expert" f S . 24-days.
‘Indian’ energy. speclallst%#lﬂ ST 24 .dayst
Indlan energy specmallst #2' S 24 days

| SPECIAL PROVISIONS T

A, iDUTY poswf R
: ff'New Delhl, Bombay, and Madras._ ;.‘ '
CB. 1‘LANGUAGE REQUIREMENTS AND OTHER REQUIRED QUALIFICATIQNS

'v}}}ACCEss:To CLASSIFIED INFORMATION

‘7ﬁ;cOntractor shall nochave access to any Government classified materla]

)

>1:LOGISTIC SUPPORT

: ,EEACSA food and recreatlon only .3L"‘5’;' 'd_‘ ' S,

“fwoax WEEK,ﬁ

35900 3/13/91 et"’




n -*{Am‘;efx '1-B: Data Sources for Evaluation

1 B 1 Documents'

LA PACER Pro:ect Paper Cle
'*:ZD.TPACER Project Appraisal reports PR
¢. .Project Progress reports R
;d. Project Implementation Letters
S . e. PRC Meeting Minutes :
. £. ERDAC Meeting Minutes ‘.- . L TR
‘g.. TERI "Future Themes And Dlrectlons for PACER"4”~“

1 B 2 Vlslts.

' -"J.-,"."'/:_»'Delhl‘

& BHEL 0
d.Ramakr1shnan,>K. Dlrector.

”b Department of Non-Conventlonal Energy Sources (DNES)
Gururaja, Dr. J. Advisor. e
~ . Meena, Jai Ram Principal Sclentiflc Offlcer.
,f,Sharma, R.K. Secretary. . :

. IREDA i ' AL
’Bakthavatsalam, V; Managlng Director.;;;ﬁf‘

'?ng Tata’ Energy Research Instltute f”ff
. jPachaurl, Dr. RaJendra K Dlrector.?’

e "USAID . o ,“ S
”'?Beckman, R.W. Director, TDE. =~ -
- Grant, John Chief,. PDPS/PPE J\:*““
- Hendricks, Michael : S

. -'Seshadri, N.V. - Program Specialist.
" Tran, Elyssa. T

Bombay

a. Bombay Suburban Electric1ty suppljx,ff.fuiiﬁf
SlShOO, M.L. Chalrman*w«. RS E I

b ICICI/PACER Secretarlat,wf SRS R
',Advanl, A.J. Deputy General Manager.
~ Bhatt, Bharat. . LA e
Deodhar, V.M. i

v Tamhane,,SanJeev.xgg- E SRS -
-~ - Vaghul, N. Chairman & Managlng Director._f‘;,.r AR
- Vaidya, Dr.,B'H.A As91stanc General Manager.fa SR R




V—lc.

anfe.~Other Organizations .

- IGIDR R R : o
.:isparlkh Dr.,Jyoti K.; Senior Professor.
-,;parlkh: Dr Kirit Director._,,ﬂﬁ s

”IIT, Bombay R I AL
;,ukhatme, Dr. S P. Professor of Mechanica QEngineeringéfig

'Z}Betrabet s.S.- (Member,‘ERDﬁcy;pgﬂ"‘

'wﬁPune"

b ERDA

.,K: Thermax lelted R ‘
~“Q:Josh1, Dr. N. D. Director, R&D

;;b Trinity Forge Ltd. Vv'fc'“‘iﬁ5y. , : I
‘jBasu,_Jagadish c., Chalrman and Managing Director

ch.,National Chem1ca1 Laboratory %,~‘ IR
;Patwardhan, Dr. - V.S.  “Assistant. Director, Chemical
o Engineerlng D1v151on ;%ftﬁ'"x-_p B

fiBaroda.;iffh‘ i
b;:a.'Ankur Sc1ent1f1c Energy Technologies ‘

.Jain, Dr. B.C. Managing D1rector.
E.Jain, N C. Director. - B

*rlMurthy, Prof.; .S. Director.l_5w&7w3
,”Padbidri, Dr. M S. Additional Direc or.

e Gandhif'nd Assoc1ates‘“;x
,D;Punater,.m B. Partner.« 3

uf;d Powerlite : ‘
'*.;Patel s.C. Partner.

‘j e. Voltamp Transformers Limited
~Mahajan, S. K. Assistant Manager

';vdeerabad:

‘a. BHEL . - L
Basu, K. Deputy General Manager.,_‘
Lahiri, K.C. Executive Director. . ‘
Ramakrishnan, N.N. Deputy General Manaqer.
Ramani, N.V.S. Manager (Gasification) X

I"b;jﬁyderabad'Batteries Limited
‘;DPrasad, Dr. A. J.. Chairman. ‘

c”ﬁDr..Rao Associates
;}Prof ML Ramakrishna,




Na:%ﬁadras;

‘a. ENMAS Process Technologles B

-~ N. Chandrasekaran.

Ratho, Loknath.

'b Fluidtherm Technology

. ‘Gopinath, N. Managing Direcf°r

“c. Nagadi Energy Systems.

:JfJayaraman, T. Director

",Tlruchchlrapgalll:

‘Prasad, Dr. Krishna V.. Managing D1rector."‘

d. S&S Power Switchgear Limlted f"a*'.wv :~a
Balakrishnan, G.N. Management Accountant
Madhavan, K.S. President.
Shah, Atul S. General Manager - Marketing.;
Surendra, Lf: Manager Exports. S

SPIC Sc1ence Foundatlon

BHEL : ‘
Ananthakrishnan, R. Manager. RKRE
Arunachalam, Dr. S.A. Deputy General Manager.,»;;
Malarkkan, K.M.V. Addl. General Manager. SR
Manivannan, T. Senior Manager/CCDP. - =
Narayanan, A.V. General Manager. . T
Srivastava, Dr. S.N. Senior Manager._

Washington, D.C.:

USAID

Archer, Robert Deputy Chief, Energy and Infrastructure,
Office of Development Resources

Ichord, Robert Chief, Energy and Infrastructuxe, Office of
Development Resources 4 . s

Jhirad, Dr. David Senior Advisor, Office of Energy -

Padmanabhan, S. Senior Energy Analyst EPIC Program ﬁf',L'







' Project completion: October 15, 1990.°




Annex 6-A: Details of Clrrent Subprojects .

i y_are br1ef‘descr1ptions of th "éhgfééﬁi&iﬂ

'approved PACER progects

PROJECT ‘1 =~ ENGINEERS - HINDUSTAN (UDATPUR)

T1m1ng and Cost5°

5 The origlnal date ofvcompletlon of thls project wasAOctober

1991 - actually the agreement;p”_’never been 51gned because of‘

dlsagreemenfs betweenAthe consort1um members. PACER support is'

pdlsagreement will ever be"“




PROJECT 2.©

- THERMAX - TRINITY (PUNE) .

Timing a“d?Costs.ffJf~*-“tq

'fhe“tiginal date of completionlofﬁthis project was Octobe

1990 --factual completionbdate cannot bp estimated. Total

proJect.cost‘was Rs

”116 lakhs PACER support was Rs. 8 Jakhs,;
f;.5 lakhs were rep rted expended as of 31 March :

1991,

Development and commercializationlofn;'regenerative burner

system that would increase energy efficiency in the forging e

1ndustry;_ fby rapid cycling of air and combustion gases in an

oil fired furnacelthroughaa heat-retentive_small-pebble medium.

The pro ‘ct_would fill angempty marketfniche in smaller

forging operationsrl

Application‘ to: the glass, aluminum,“and

ceramic 1ndustries areqa possibility.

Comments° -s'77”v

ERIRLENAS

Prototype and early fieldstests under production conditions i'

on furnaces at Trinitylnorge £ onsortium member)fwere reported

_successful In later field trials, which“were handicapped by 57*‘

“labor problems; the burner failed to achieveienergy saving

;_according to ffigibf

goals, possibly ow1ng to‘airzintake problems

reports from the usertf[A’conference 1s planned soon between ,‘QV

ICICI and the consortiumitoyplan for,theiinstallation of n”w)

»field tests



to be found‘v_ '”‘

i o)
Tining and Cgstsiff"

'nf'complet1on of the project was

The proJect was flnlshed 81x months behlﬁd _fﬂ'

'7:Comment5°'f =

Thls 1s PACER s»1n1t alysuccess story The technology is

*r_developed, Nagadi-has alreadyisold one unlt; -an ;PACER has

W"-recelved 1ts?first payment




Technologyidevelopment fs in the totality of thejsysrem and

in the retrofit The theoretical concept 1s nothing new.p The

'potentia fuel sav1ngs from using the combustion control systems

is reportedﬁto be approx1mate1y 5% although the end user Brakes

R

India reported sav1ngs as high as 13%v’

Commerc1alization has started;w1th one unit already sold

‘Nagadi plans to sell 88;un1ts during_the 91 92 fiscal year,i'

‘which might be p0531b1e with some good marketing._ Their first

customer is very pleased w1th the results,_and is almost

The developers do not seem

committed to buying tw: more~un1ts;3

to have very»goodtmarketing skillsflhowever.; The marketing and

financ1a1 plans ave not been well thought out

kuThe sponsors are a smallubu51ness,,and PACER funds were

critical 1n proceeding with theydevelopment?of Combcons..

ghiThe‘consortium approachehas workedivery’well here, except

that thevfirst user pulled out for 1ack of commitmentyg.In this

there are elementf of a truewconsortium whe.

members share the financial risks as”‘ell as the rewatds.

iBesides Nagad1:Consultants,:Micro Controls has put in Rs‘0ﬁ5

lakhs of th’ total $4“031akhs contribution from the sponsors.a,;chﬁff

‘r;gnE?'ssue is, should the’PACER Secretariat be more involved

Qin the'commercialization phase of Lhe projects? The question 1s.755b'

k-'being”able to balancektime commitments between promoting

1proaect Tversus ensurin' proJects already underway are .

_successfu




~'PROJECT 4% SPIC. (MADRAS).

leming and Costs'}bi

',estlmated at Rs Zlicf;

fuel cells (SPEFC)

stacks 1nﬁthe range

fof the technology,



’3f;.Commerc1allzatlon would depend on the cost of fuel cells

" and also the cost of fuel used

h‘Pgd@?é**s?JANKﬁﬁfkhAgonA)“" o

-,lemlng and Cost5°ff*57f‘“d5f"

The proJected end of the prOJect and the beglnning of“ e

'commerc1allzation 1s March 1992f °The proJect seems to be on‘d

'schedule. The total project,cost‘%stRs.,29 lakhs, of whxch |

""}To develop'a;SOOQKWe powe kgeneratlon syStem based on

'”iblomass gasiflcation

Comments'”

Technology*development co 1sts of sca ingjvp from a 100 xw

wood ga51f1er, des1gn1ng and 1nsta111nq an'automatlcvfeed system

and an: automatic”controhvﬂv -em.

easible.

'f@;‘COmmerclalizatlon 1ooks very'f iAnkurhhas already

'sold 40 unlts of thelr'48Twaand a few unlts of th31rN100 xw

there is a demand for larger capac1ty

3 ga51f1ers.g The Rs 7000/KWh'generat1ng cost looks promising. -

The Sponsors °f thiS'PrOJect are not reallyimem ersﬁof a

'1consortium. Both companles are owned by Dr

ERDAC approved it as a spec1a1 case




\‘. .

catalYSt 1n this proJect, : since Ankur

'1wou1d not ha e'been able to 'onduct this proaectiwithout outside

"consortium“\invorder to”satisfy the rules for grantees.

2 The spoisors of the proaect complained about the L
rigidity of PACER funding rules.t They felt that PACER should
1make distinctions between a) small vs..large business b) the o
group s ability toltinance c) lower 1n1t1al capital investment';"
versus higher royalty upon commercialization.' This is a w?hv‘

critical issue that needs to be examined in further detail.wmg 4

3 The sponsors also felt that a conditional grant was

perhaps a motivation to fail 1n that‘ifﬂthe product could not7

be commercialized then the sponsors would not have to pay backﬂv

.anything to PACER.‘ Perhaps PACER can build in stronger

incentives to pay as well as to pay on time by staggering,the‘?}'j.

Vrequired returns according to the payback time., It 1s not

B fma“"ially fair to charq"’y' a zoox rate for a project that is Tam

‘ able to make the full return in 3 years versus another projectt?ﬁ:n.

rthat might take 10,years or more.

4 Wood as a fuel always presents the problem of

deforestation._ However, wood fuels are w1dely used under anyf

xcircumstances, an the promotion of wood plantations andzpore

rational management of forest resources present viablejoptions.;u‘



http:according.to
http:order,.to

'Q{fTiming and Costs'Vt'

The progect is scheduleddfor completion 1n‘0ctf1991

Rk of which the PACER

vcontinuo s:fluidized bed heat treatment

”furnaceswanditheir uxiliary‘syStems.”%fwfa’:'-u“ :

CommentSfi el ‘ .
FLUIDTHERM is a company wh1ch was formed to develop and

, commercialize a new technology for heat treatment“furnaces based

_on fluidized bed systems. The concept has many advantages but

‘there are as yet only a few companies around the world engaged.?y

in 1ts design and manufacture.,With the drive,"th:husiasm and”

commitment of its founder)fFLUIDTHERM has been able to make a

remarkable breakthrough in the marketplace*ingless than four

years since its form"tion and sold about 60 furnaces.i"

The PACEREproiec }1s a continuationvof product development

ﬁyrand?commercialization _ctivities of the}compan::!It attempttlt‘,'f

7fﬂimprove the iperatinnal flexibility andqreduce“the operating”“Qf“’

'“costs of the presenthintermittent furnaces by designing a system

which willflna

Vsuch furnaces to be operated‘continuously


http:project.is

‘vthaot1c. There has been a fa1r amount‘of turnover of englneers -

Jlnﬁthe f1rst phase wh1ch has delayedithe progect but*we were

'”told that a good team of several englneers and process'

tspec allsts’has,n'w’settled dow lfA professor from IIT Madrask‘

v acts as .as-a part

1me techn1ca1 adv1sor to the team. There Wanif;:ga

1'an ac 1den which damaged the equlpment and necessxtated a 3-,5“”‘

‘rede51gnyof‘the’system but FLUIDTHERM appears confldent that the

CP can be commlss:Loned ‘soon,:

‘ The project 1s ultlmately 11kely to succeed but 1t may take

:1na15de51gn than presently ant1c1pated

Project 7 -- MECON - BOKARO (RANCHI, 'BOKARO)

?ﬁziﬁigg and Costs°”f

The or1gina1 date of compuetion for thls project w s

f-January 1992 the agreement has'not been signed yet but &

;PACER support 1s scheduled7thih ‘



http:be1evolved.on

Development of a 15-kw de51ccant cooling system that

utilizes waste heat.;fyalbi}

Comments:

Project 8 -~ LOTUS.

Ti ning and Costs.k;”“"*

: The original date?of completion for this project was

‘October 1990;{

Delays are reportedl ‘dueﬂtofobtaining licenses

L and permlt: 7 Qe ; . i
| PACER support 1s budgeted at“Rs. ‘"Jidffﬁhi¢ﬁ 335'i3 L

dfilakhs have been disbursednas offMarch@3ll



Commentsw

: The technical Vituation 1s this.f the alternator system ;{

itself is}reportedly working,;but the n01se problem has,

necessitate_{getting IISc help in redesigning the air 1ntakes

and constructing an acoustic enclosure. B

PROJECT 9: FRP BLADES (BARODA) -

Timing and Costs'ﬁl ﬁﬁlif o .
The progect is schedules to be completed in April 1992.

PACER support is scheduled at Rs.»16 lakhs...,.:

taliglarge size w1nd electric generators. ffﬁ'f“”

i&.57Comments.;?

Technology development involves process'and manufacture of

“*ffill meter iong FRP blades with built-in air,brake,iystem-f Ga“dhiif

JiAssociates has previously developed blades up to 4 5 meters long

i.for c°°un9’,tower fans. ”fﬁii,jfzgf‘

‘Commercialization potential 1s questionable, since the‘only-v

\customer definitely identifiedffoffarifor the product is GEDA,i‘;?

;state organization. since GEDA has' stll,jnot given a firm

Wémmitment to buying the FRP bla_ ;andhl ASSOClates has n°t Q?

;started the progectf“ This project was- approved in April 1990 ;ﬂp



lPACER funds are essential for this project. Gandhi
Associates has an annual turnover of only Rs. 36, 15 lakhs

(annualized) and would not have been able to undertake a Rs. 32

i&lac proJect.v

“ The ponsors were enthu51ast1c about the condltional grant K

'or payment. if“g

.7and hetassoc1ated ‘erms and condltlons'

' One issuehls whether having a. sole poss1b1evbuyer}"

'?governme‘t agency at that, 1s enough totlabel a product as -

u"commerciallzable"”

PROJECT . 10: PATSON' (BARODA) ..

'_I‘mug._aud_@_ste R TR -
| Jh"'ost is estlmated at Rs 4 8 milllon. PACER cond1tiona1 |

'grant 1s Rs 2 4 m1111on._ The balance Rs 2 4 mllllon w111 be
.shared by Patson Transformers Ltd and its assoclates.,The,
pro:ect started in September 1990 and is scheduled for

l;completlon 1n August 1993. Fleld testlng will be done for 2

'years from March 1993 Commerclallzation w111 start from o

September 1993.

an demonstratlon ofhcost effectlve 3 phase 63



ﬂPommenrs

The?proposal'ls,to make 25 prototype trans ormers of

- dlfferent 51zes One‘transformer of 25KVA has already been

'ffon pro‘eedlng‘WIth4the project Though the formalltles are

'fstlll to be”compﬁet,d”lthey do not expect any difficultles 1n B

completing,the'project."" o

PROJECT 11:. PLUMAC, HYDERABAD

Tihing and Costs~ ‘
kThe project 1s scheduled to‘

’total costfwill be Rs ‘55" lakhs, of wh1ch PACER w111 contrlbute

.Rs. 25 1akhs'




Thisfis nothafconsortium project. Piumacjis'afwholly owned
subsldiary of Hyderabad Batterles leited.
The proJect sponsors and management are extremely

qualified,,and thls 1ncreases the confidence of the Evaluation

Team 1n the probable success of the project.

important 1s hav1ng a consortium to developlng a technology and**?%'
commerciallzing it? In thls case, t1me and effort were

apparently spent 1s try1ng to package the proJect to meet the

consortium requlrements of PACER. _'9'j;

PROJECT 12: BHEL. (TRICHY) =~ " ..

umg_arﬂ_CgsLa' - S B | SN
The cost is estimated at Rs 120 mlllion. PACER contributiondi

will be Rs. 55 m1llion as conditional gran<.and BHEL will

provide the balance Rs. 65 millionhlfThe‘R&D proaect w111 start ;‘

in July 1991 and is- scheduled:to be completed in June 1994 (36

months) t“ommercializatii“;is expected to begin 1n July 1994.’_>




Comments'fff!fT”””iw

The proposal wastapproved recently at the 6th ERDAC |
meeting.z The MOU and the agreement for conditional grant are‘x
expected to be signed shortly. BHEL has already established an
18 TPD PFBG pilot plant in Hyderabad, which has been test run vréﬁ
for an aggregate 1000 hours with different kinds oficoals.b BHEL

- proposes to scale uo from this plant the deSign for 150 TPD

fijf[can only materialize in the long term;

PFBG.f BHEL has already been operating the 6 2 Mw CCPP at Trichy
using gas from an experimental fluidized bed gasifier.~ The,
proposal is to retrofit this power plant to the proposed PFBG.,
| The site for the PFBG 1s earmarked o

This is the biggest prOJect 1n terms of cost and commitment
of PACER Grant and would require close monitoring.‘ The
technology development proposed 1s 1mportant from the point of
view of coal utilization in India. BHEL could probably have a

funded the project with 1ts own funds or. R&D funds from the

Government.. This progect does7ﬁ 'fit into the consortiumﬁr;

concept.! The association of IIT-M'is‘for assisting in

>mathematical modeling and 51mu1ation and testing.-- the-main R&D

support is from Within BHEL‘i

BHEL s commercialization“strategy env1sages_bu11d1ng nine .;

15- or 30-MW IGCC plants | "year 2000fundlperhaps, in ;f

addition‘?PFBG-fired gas turbines as a topping‘yycle for old

small steam power plants and PFBGs to substitute for natural gas

‘on- these concept

E:'in existing CCPPs.1 Commercialization base

landeACER repayment is

“linkedtto(total sales revenue from~a ncertainupatternﬁof,‘ﬁ


http:materialize.in

future plant orders éfThe CCPP at Trlchy,‘
PFBG, does propose to continue to generate electriclty and feed
;n1t 1nto Tamil Nadu power gr1d Since power from it is v' ‘ |

"V9howevert BHEL gets only 45 palse per Kwh as tariff

iffconsistent w1th the pr1c1ng pol1cy followed for absorbing power,”;

59from other new sources such as w1nd power. yy.~*:~;*“~n~

"d‘Several 1ssues may be ra1sed"7”"?; . "
vfwfl Should such maaor proJects be funded by PACER? ,f\‘
f2 Should organizatlons such as BHEL receive PACER

a551stance?

3 How relevant and important is the consortlum approach in

whlch have 1n—house R&D

the case of organlzatlons suc_“as'BHEL,

fcapability?

4 It is -

in the case of suchymajorpproaects?”

.Vmore definltive repayment plan

retrofitted w1th the




b: Comnents on Conplated Ressarch Profects

Technology Development)forﬁSolar Therma1~Process Heat

Medium Temperature'Ran

| ehe Ffea51bility study" 1chlfits in
"verva l;w1th;Component Three goals The technological and
:?economi' _spects of medium temperature process energy
applications have been examined from the p01nt of v1ew of
freplacing coal by solar energy us1ng vacuum tube parabolic‘l;
hcollectors. The capability of the Indian Industry to de81gn and

pbuild such systems has been studied the costs of indigenous and

imported components estimated and the economic boundary

,conditions’for the viability of the solar system has boen‘ |

ined v s a-v1s coal In the absence of an universally o
baccepted methodology for comparing fossil and clean (renewable)
Zenergy technologies, standard methods have been used for the y,
V‘economic analysis which may need to be reexamined | ‘

e The report will form a solid base for formulating a RFP
’afproposal for building one or more demonstration plants as a part.

of- the commercialization program from whichksuitable Component

‘Two research projects may also result The’results will also*be |




The cost of the study appears'reasonable and the results

cost-effective.gfff;

6-B.2 Techno-economic Assessment of Compressed Natural Gas in |

'1mplemented,‘1t couldtl,

quantity of d1ese1 fueljby natural gas, 1eading to a sav1ng of

'foreign,exchange and_,he reduction of pollution from over 120000”,

;buses.,

A technology revie was done to establish that 1ndigenous

videvelopment of a conver51on kit was p0351b1e and that the safety .
‘~Trisks and fire hazards were no higher than 1n petrol or diesel
»gbuses.,A calculation model was. developed to examine the extent
-Lof substitution under various p0551b111t1es, taking the relevant
: ;costs and regional linkages into account The results showed f.i
;%that the substitution of diesel by CNG would be the most B
ﬂ“appropriate solution under Indian conditions and conversion of .
diesel buses 1n urban centers the best way of doing that The

”1cit1es where such buses could be introduced were identified and

‘f;discussion were heldﬁw1th 1ndustria1 organizations interested 1nr

'participatirg 1n a demonstration pro:ect Adequate information

ffﬁha'ibeeniprovided to examine the p0551b111ty of formulating a o

'RF ,for a demonstration pJJject The report should also be sent'
:to other concerned ministries and government agencies and

fattempts should be made to 1nvolve them in the consortiumf‘or‘*5



http:buses.in

'OJeCt' Suggestlons regardlng government

';pollcles:onlgas'pr1c1ng should also be conveyed to the concerned

'mlnlstrles for thelr con51derat10n.J

 appears reasonably prlced and results qulte




