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EnclosediS~final.i~·edc'~py:'·of.th~'·PA~~i:HidtermEvaiuatidn'. ' 
Report. I ,am: als~'providingIRG with a 3'1/2", diskettecoritainiilg 
ASCII files't:);the report and it,s ann'axe·s... .' '. ' '" ' . 

. . ;. '.: .. 
·I have ·revisedthe. report'" in response:to' the .mission comments" 

forwarded to m9 on a marked-up,.cop:V of. the draft report ~ , All'" 
sUbstantive suggestions have beenadopt'ea with the following 

'. exceptions (ref erences to old page, .numbers) : .". ., . '. . ., 
• .•.• j 

' ... , . . . 

pp. 8,38: We are no lon'ger : recommending that the head of 
ICICI be on ERDAC -- in part because ICICI is alre~di 
represented there. 

",' 
p.36: . We are implicitly advocating the use of socioecon~mlc" 
feasibility criteria instead of energy sector prioriti~s 
favoring on~ 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. 

One difficulty that has come up is that I have nei~her a letter- .. 
',quality paper copy nor a magnetic copy of tables 6-1, 6-2, '6-3" and 

'6-5. Dr. Sharan delivered those to you after I left: he said hel 
would also include a diskette with LOTUS files of the tables. '-I 
have left blank paginated pages in the text, as marked therein~ for 
the insertion of good copies of these tables. ' 

. . " . 

The draft tables you sent me are O.K. except for the underline~~ou 
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, Oil' 
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and Gas ,Power Sect~or ,"Ne~an:d'-REmewables, -, Conversion Technologies, 
Fuel, Substitution; Energy Saving, Storage Devices. 

. .,1""'0;",., ", • . . " 

Please let ' me k,now,",{:lr ,'ybUhaVia:'problems' wi ~h finding -the LOTt'S 
files or withmaking"the'se,:few carr,ections and ,inserting the letter
quality copies'into'the,enclosedtext .. ~ I,'apologize for the" 
inconvenience ~ , ,: ' ",", < ' 
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. EXECUTIVE . SUMMARY 
.;'. 

The Program for Acceleration of Commercial Energy Research 
(PACBR),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 
commercialization, at 200%. The project is presently scheduled 
to end in 1993. . 

The present mid-term evaluation was commissioned to provide 
recommendations on PACER programorithe basis of a comprehensive 
examination of the design,impleme·ntation and· impacts of the . 
project. . 

Purpose of the Project: 
PACER was designed to be a catalytic project to bring about 

operational and organizational models that would have a lasting 
impact 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 institution-building and financial innovation in the 
energy industrial sector. 

Methodolo~: 
The evaluation was conducted by a four member team between 

mid-April and mid-May 1991. The team interviewed USAIDstaff, . 
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 slo~ 
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but. promising start with a quarter of the funds now committed 
aft.r 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 consid~~ations 
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 anyone 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 • 
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Scientist::atthe'Nat:Lonal, Academy. of· Sciences~ . Washington .' and 
, ", " :.," ,:.,: '. ',: :". • :.,', , -: ' .:', ,;',: I:: • ,- .", ,- ;>."'. 

earlier, Senior Fellow',at:theCenterf~rStrategic' and. 
I' "'.,'- " \ . ' ..•. . . . ". . 

InternationaiSt·Ud·~.~S>· GeorgetowntJnl~er·sity. ·Hr . . B~riskota is 

an energ,~" econ()mi~t~nd' financial' analyst' at Intex:na-tional 

Resources ,Group. ·HJ:<;sainba~tir,ti:ii:I·;.a~<ene~gY.c·onSU1~.ant and was .:> < 

formerly Chaitm~nof' th .. ·J.:c'e'ntral·El~ct~fcitY :'AuthoritY'and'ex- ." 
./ 

:'; . 

officio Secretary to the·· Government of·.lndlaand· earli'er;' . "; '."" .. ' .' ...... ;' /} ','::: . ',- ; ',.', ". ", <'.' : ..... 
",) > 

Directc,r . of ·E!nergy.~ ~:the,·ri:~p.'ar£lR~n t:, .of Power.. . Dr:~ "Sh~rari is, 

presid~nt of. Dasag, a'n' en~rgy. en~ineeri'ng company 'in."." i. '., 
'swi't~er'i~~di' ;~nd'to~me~'::'ri'~iec'~o~:'c)f '~ngineeri~gat B~ara t HeaVY,." . 

. '. .~ .~. . ,." ,-', : . . " , '. ,,' .', ,'.' ,,' '. . ~'.' . . '.: .' \ ~ 

,~ :. :..:': r',', 'l 
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.1 ~3Evaiuati~n:Methodoloci.i ... :.,'" "':.," " 

"More. '~~'ah'eight~ docume~t~ :.: "in~l~d~ng; ,'pr9j'ect :'d()~~me~t'~, 
',' . .'" . . . .... :.. .>:,.,:,:.'··'~}<·'·'i:·', ";.. .........i: ..... '. '.' 

records'of;.the':PACER . pt'oj'ect~ ':and,docurilents~generated :by.·PACER ." 
, .', '" .. ~" ;: '. '," . ~ ;:~.. ";":j'~ ,. : ,"\:" ..... ,',', 

granteesw~~e':e·,,~~ined>. ". ,', . , . 

. Fi'~t;:~se"e~>irite'r~iews,wer~'carried' .out wifh'r'il~~arit, 
offic~aisof ·.~'he';~~ited:;:st;~t~s'·~n~~nd~~i:"picER,,·'staff'· ~rid; .' 

. , . ". -, : . . .' '" .... , 

, ,.', ',:' .. " ... , .. '"'.::. ........ :.~: .... : .. :' .... " , ,,:,. : ''''': '" ',~~ :.~'.':' ',,', : .•. : .. -." .. '.~.~" ,,'; -':.-:,~: ',/":- ,.,' .. ,'." '" ',. 

members of its,:tltO reviewcommittee·~'~grantees, and independent 
. . •.. '. " " ...• '., ':.- , . '. '.' : .• ' : !. : 1" • ' ;: I ,- .-;; . '.~' • -'., "" '," ',' 

scienti~ts ,~n~it1~,.e,·:r~, .' a, .. nd .. b4~A~~.ssmen.::,:,' ". ' 
• l'.t 

. Site;visit~were·ma'de t~n'ine"ou'~ of. ~2·s~bProjec'ts ana,,' 
'. '" .~. '-. .' ", . . - . .' .' '., ;' " ."', " .' '. '. .:" :~.;,,: .. '.::". " " ; " ,"'.' .,.. . , 

• , ••• ,'. ," " ','_ ".:., . ,'-, ' .. · .. 1.. .... ,_ ," .~~{:~.~>,~.~:~.':;.\ .. ':"" ,',: .'\:" :. ;,,:(":. ''': " 

briefin'gs,: .. :attended,:::ori:two;:out:.'of<eigh~·researchJ.projec~s~ ' . 
. ' :.':~.: <.>:'i::.;;::\,:·"., :': :::<'i:,::~::.,:·' ,."'.<'; :,,";' .•. ,:!;',: 

Details': of <doc:uments reviewed·'':,and,personsvisi ted are given. 
, "', .~ .. J,~: "::\:"'':.:'.'>'''::''''":.~~",;~>;::,,, .. ::.:, .. ~:.\.: .... .' .. ' :.;';' "",,',. '~.:. , ..... /;: ...... ~ :,.:'. "f" : "," .: •• <' 
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2.1 ,Summary Description: 
...... 

'. , 
'. .::, ~ 

• .' • ,I '; \ ", -'"'. :., 'c.', ,:." .. ": ...: .. 

The Program for Acceleration"'of Commercial", Energy, 

"'Re~earch (PACER) is ,asix'~;e~~~~;~3~ct'·(.19'87-1993r .'i~nded at a 

l~vei of·. $20 million.:.'I~;'ma~ri~II .. ~stiilto 'partiallY fund, 

:·;.·thx-~\1gh· cond:i.tional::'g~~nts ,"th~' o~·~~a~':i.ons of consortia' of ' . ,': . ; '~'~ "',:! . ", . , :: '. . .,. . ". . . . . . . : ' - . 1 " 

, __ ,',<",l.,:, " :':':"'/'c':",:>,; "", .. ,: .... "":,'., '::".':':~",.: "',.'_ ~:~',." .".' 

.·'·Indian erigin'eering Imanufacturlng,' firms '. 'and research ins t:itutioiul 

. ",' ~~~j~r;~~~fusi~~ 'to . dl.'~li~~'jn~4, ~';ne"iY-indig~nO~~ ~r~d';cts :. in· 
": the enetgy"'s'ector:,th~t sh6~::ri~ax:'~term comnui!~~lal': p·~omls~ •. " ... 

," .. ,,'. '" " . , 
;1 :: 

',', . 

'" :. 
" " 

'. '2.2 Rationale.: 
.. 

. . . The Project ·falis·:g~hetaily.under' :the:::1983 AID ten'~ 
. .', j ' "",."; '" • , . , ", ~ I . '. . • , • . '.. -" 

'. year strategy' for.r,,~'ea.ic~;!~';~;t~Ch~PlOgY~~~~ioJ~,,~~:·· .... I to • '. 

f~cus~'s on accelera·tirig . the pace of,te~hncil.og:v'developrn~·rit .by. : 
'.' ...,: .....• ". ..: ...•.. ,) .':,',;:; .'/;:,':~~""~;,<:,, ". ' .. :' .. o'?"';:', '; "':,i'" :i.>/ 
str'engthening : the:. connections ·bet.ween~:science,:and· en~erpr1se. ... .. /~:" .•.. '.:. ....• . .:: .... ", . .'. ,.,.,';', ::,>".: ":',i'\'\'L:'" .; .... ).:',:': ... ,:,~;. ......p.;,:/:. t'. 

'~'. '" It· d'er:l'ves;expiicii t;'insp1rat:Lon., ff:om\·a·:.:·iprec~ding :;project,:;~'::PACT 
:,:':, ':':.':\'. ":" "'. ,::,-.,::''::;.,:',.''::,',: ,.:,,;~:"'i"': 'iii }:.'>:.:,:'>'., .;:.:"/.:\:/: ··'>.<:::i, ." . 

: (Program ,for . the.Advancement·o:f· Commex-cial<'Technology), .. ,whi.ch: 
". . ....:...., ·....,:· ...... :: ... :1/·: .. "'.).' ,:::., .. ",;:;>::.. . . ;::;;' :\,<'.';":" ,:.,.'::,''';'' .'. " .. '. ,.,.. . ...• <};.'::.'\, ". 
promoted: U~'S~~Indian' c·onsortia:for:·technology:. development,. . 

' .. ' .. :-.::' . 'c'::;;'. ',' '. ;';':.;;., .... :.:,.;::,.<,:: .• :, .. ··t.· " . 

. , '; 

:~' i~. ~,~.,..:">.~.: i . ,:../ .. 

2 •. 3. compOnent:!{ ... ,' 

' .. , .:.T~~';·?~'A~'~~~<~x-ogramcori$is'ts,·Of/th~e:'e;,comp;orients:·. 
" ' ..... ".:,'.~" "t'·~;: '. ,J ,,~.;.,.,., ".'. ~".~ .,' """" .... ~.- •• <~:.">.,:"::.~J .. :'~:.':~ .. ",~ ,," .. !.,'., .; ,- .. ' 

:':)r:: ";l:-,.< 

". ;:':;';'.: •... ,:. ,:<~ ;::;?:>i.,:\\.: ';""'.. . ... :: "::,:<:..:, .;' . 
2 ~'3 ~"l':Component 'One', <:the;principaJ.i:program,activi ty,:· 

, • ' •• '. ":~., •• "~ t" •••• '. ", ••• ,~ ~".: :""':, '. ".' .', • ,.;' •• 

is the:thf~~t;}~o c~mmerciaiiz~ ·h~ti:':~~ergy technology.":'- . 
~ .. " ': \ , . 

. '.:': ,. '!:.,: : '.:~; ..... , .. ,> .. ' """, '~. {:'.> ....... : "", ,.;'.,'c:.·:· ~'c~·»j/~~ ::,,:,:~::' .;:",' "".", '. . , ;. "~ ... 
mention~4.':abo~e·. ;":-.. i'ilvolving'concii tional ·.·cost~sharinggrants·: to 

, .: { " .. '. i·. ;:. < '~'.', :' • ',':. '".' .. ' • 
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Component Two is a program ~f unconditional 

grant~'fo~ research projects in support.6f Component One 

subpro,ject grants. 
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. ,,' :2 .. 3'~''i:co~pdn'e'~t'Thre~·:i~· ~~p~9gram .. of,unconditionai: .. ' 

grants', .for,··J~ii'c;:.:s~ui{~s';:·:~ther.·.r~~·~afch"c·infor~~tion~l/;:";" ....... . 
. '.'~:~ .. '''~': .. ',:/",'~ ':::',:',', :',':',' ' . 'X, .. ' ": ..... <::, ....~;;: ...•.• ,"':'d' c..,>,,'i·";::. , 

dissemina,tio.~ 'and' .. other:.c.ac tivi ties: relev8rl t,:to ·'.the·· pro j ect~ :' 
.,.'.J ~,'.','.: '.':: •.• , . 

" ' 

.: /':.2~:. 'Chronology :;~';~',>, .' 

· ...... ··••·· .•. ··~hePAcB.taa;~~menti~~~ ... i~ri~~in Auglls t,. 
operatio~~,:st'~rt'ing:"~b~~:~ :th:e",mi~~le"··of·:':I988.' '. " '" '. 

• , J " J'" .. ," • 

\:, "':::=.<:< \. . . ", . ~;~ , 

3 •. OBJECTIVES£'i ~C)ALS 'AND. SUB::'GOALS ~.~. 
",: 

<, '; 

... -..... : .. ".' .... 
"", ,", . .. ', ,;.'.":~,,' . 

,: .•..... ! .. . ;i .... .... ':·:.~::'::::,::S' ;', ' .. ' ", 
'" Energy. technology<, deveiopment"~~· the:.cQmme'r·cializatlbn'of;: 
" ,',::,,:""", "', . ,.' .. ,,: ..... ':: .. ~.,::./ .... ,.',~:.: ""<":';/<~'~'\::;' .. ,·':l':.<"'>'~";<: .:.'.' .. ,.:.-.... "';'.;' :-: .. ',.,".:.;",1-'.: .. ;,." \': ',' 

that.development ,and the. irlcr,eaiaed./'}Jtilizationof 'Indian;',,;. "', 
.,<:;":,-, , . .:,":' 

research. capabilities are the' three 'lnain goals of· PACER> To " 
- - ..... 

achieve these goals, .. somewhat n()yeitechniques are being'., ... 
. . ' -. ' ~'. . . . 

employed: . industrial ins ti tut.ioni:r( consortia) . that are· -,., 

:. ; 

unfamiiia~ in the localcollt~;Ct·~,. ~nd·financ:fiaiinnovations·':··:': 
( conditionai~ran~s )' .: .• 'TI1~'e:~f ~c'tiv:·'<ti~~· :.'Of":'~he's~:: ~ech~~d~e;~'" 
have"become "SUb-gOal~',,· or'pr~~~c{' c)bj~cit~~~~.in·'·:~hemse1ves' •.. · .. 

! ,,' ,_ ~'.: ?>'.. . ..... ·t.' " .:,'.:<.' ~ ;-:,,_, , ,:'., '. ~ , ' 1 . .' '.' .. :,.,' 

The validity of the PACER· approach inust:then,be measured in 
." .... ' ".,,:. .:::': .. :.,: ,":.,:':: .... , .... : ... ',':'.',.~,' .. ', .. ' ... ' ....... ,. 

terms of.,both achievementof'the:three,main goals and the· , 

. succe~s;~Il},de~,~t~~~~'~~Kt~e:bo,n~~G;F~~t?;:e~~J. tl1ese .• goa~~ 
and sup7'goal·s. ,are: called."here')'objectives,,: .:> 

. . .•. '.," .' : ..... \,:".':'·'.'c : .":"'.': ::i~:""';' .,'." :'" .. , .. ",' ... ' .. ' ... ' 

.. ' 

" .: 

.,', :: . .'):~ . 

http:program.of


.-.''1'' 

'.', " .. 
" 

. :' l' :: ~ :'.' ' . " . " 

of " 
"." -.:,,;:'., • j "',' •• :.... .... ': 

:,,:. ";. "'~: ..... , '.;:i;:'~')··:,·.>",'·" .. '.~, .. 'j, 'W"';""';;;'."'.":":, :~.'':'''~ ',: .. ";":.,.t~,:~.: .::'" .:'-'.~'.~, ".:\':: ....... ,. 

the en~rgycsupplYi$h~rtfall 1n Ind1a: ,~tud1esh~veestim~tedc 
'. . •...•• ' .,:;' ;,~/'<,:'::, . ',-: ,,/',' ........ ' ' ' •..... ' .'. .' ...: '< ; jj:';. ':::.' " ~ ....' .. :., '.. ."',' ",' '. 

this to De,,'equivalent;to 1.5% of>·lost Gross '. Domestic: Produ'ct· 

. (GJ)~·;;.:',:'::~ig~k':s··:;.'~bj e~~iV~:'.': i;~"'dev~lo~irig';'n'ew ancS' . i~p~'ov'ed ... ~~'ergy .. 
te~hnOl~~~~~'Is'.t:Ii~~ ··~~essenti.~f··~,rt •. ··~f.a no.tiC>W "'S lOra te!JY .• ~o •.... 
narro~, the: 'su'p~ly-delll~n~ --g~p'.> .,,',;, "..:;' 

, . ,''- ~ , ": ,-, .' . "' . '" lIt .. 

"'.;:',. '. '"I,., ; .... :: .... :.' . " ' 
,": . , ". .':-.~:' ( " " " , ',.:" 

'. ", 
)' .. -'I,," 

, "', 

.... ; . , ! . " 

.' I .' 

, ': '. ~'. ,. ......, ,'. . . ..... .. ;i~ . . .." . '. • ',".: 
, , . : 

research.belnq .-. conducted.'in· India " , :.' ,~ , 

. .,' - . . ... . ' , , ' . ' 

, ":"', ;' ":'! "',- ." " 
occurs :i~;R&'J) organizations notdii:e~tlY c:oncerl,,~~,':>wi.~h 

, .( ,,'.,. 'j': • "',:; . ~ . . , 

., ~'.,:,:, 

comme~cial techrioiogy ·d~ve16pment. '~n; co#.tX'.~st/,ther'eare/:' 
, , ' •..• , , ' t ,. .... ",: ,,';.,' " , ";" ,',' i; 

numer()usmanufacturing firmsandusers:"thatarecapable ,of 

conducting' appropri'a te R&D 'leadi~g "t~ 'n'~~ c'onimerc~al . e~ergy 
• ',.,' ',) 1 . " " ' 

products. . Wi t.hout no~mal a'ccese :.~£d.~'g~V~r~lI\entR&DfUnds".'th~s~·· 
firms may lack the ·-fuIl~ingto;·e~g~:~e:,:'~i.~' ':su~llR&D. ," Thu~', ';. ~"pAhEi . 

.. ," . '" " ';, ';; , ." . '. ' ..' .' ~. ;:' .. ;'" ' . " 

objective is' to'assist::in'd~velop~'ent:of e~erg;,~echndi~gif!s' fOt: 
", I:, .;'..1 "::. ",' "'.'.,';:."',',,"" .' t····-·t ... :~ ,.,.: .. ':' ": ... .' : .. :~.:. ,,-:~~ .. :~~:;/.~ ':-':'~ ;' 

commercializ8ticlIl ~. 

.. . .... , 

j~3 R~se'ar~h·~t~lizati~n.;. 'Energ;·.'sector 
.:. 

'The' c:onsider~b:ie .·sums,~~:p~ri~ed::,::ri:~'dien~~':andi/' . 
,,' , .'. . , ". ....: .. ,':<: . ,::,>,;:~'f:\'~," .'.' .. ?::,: {,,:,::,', . . 

te~hriology~in'~Iridia. c)verthe"pas t" dec a'de s· have developed;&: .. 

fo~mid~~iesCientificinf~a:~~~~i~jf.>~~c~~'ts.~if~~pf~~!I ••. ·.to. ' ..... " 
support,.·policy,initiatives· in India ,iri' recent·, years :to foster , . 

• ' • . . ' " • . ", ' . , , , ,,' " ' ~ ':, ',' ,: '. I '/ . - '" • • .' . . ,', , ': 

the':·i~C:reasih~,:·~ppii-cation .~f.·'~his·.···.r.~sea;bh~capabi{i tY·"fc;::: .. >" 

techn~10!li~~l.deveiop~~hti~ in~4~ try::' .... ... . .' " .•.•. ; '~:::. "<:', 
",'J, , .. 

, . 

.' .... ".': 

" " 

':" ;' 



' .. , ,', f< ", ',.':' ,"..' ",~~. ;'. ,'',':' .. ;" , 

'.j:~;<4 Indust~ial Insti tuti6n~B~~il~rng. " ' .' 

'. ' , .' 

.The PACER consortium approach' has been . d~'signed~.o •... , 
.'" . ). 

provid~ ,models of collab~rat{on. int'echnOlog:y ~c()mmer'cfaiizatioJi 
, , ' " .,".' "':"', . ," ' .. , . , 

as well.' as ,to illCreaSe1:h~'~ikj,lih~OdOr!SU~ces S. The, ~ACER 
consortia ~..;. composed 'of' a. manufacturer.':'.together 'with"! ates-~~rc~>' 

, ",.':~/: .. -,.~,<:".)t·,:~~~~;.,:'~·: ,.~'.'" ,,' ,:~), ~ .::'.' ...... ': .,:::,'". '., ::,~,~:. ,:~ . ':'.;, .. ; "'.': ':'~' ",:. ,.' '.... ';' .. : .. ,.:.'1",:" 
organ~.zati.Oniand/oranend-user. ,,;;,;,.\:repres~~t'·a:new ,kinCl,. 6f" " . 

. ,I. :r'" 

ins tit~ti()ri·:: iri'th~:·industry, •... :; 
.,." ''','<1. ..... '. ", ".~". ,".: 

'" ". ,.' 
,"." . ~ ; .,. 

;' . " ":'.,' 

, :," :,(.,," 

, ":~" .' . 

',', 

:, ," 

,,' ...... ' 

,:,", 

, .', . i :: i:',"'; , '. ,~ \;', '. 1 . ' 

." ~A?E'R' ~·~ovid~s, financ1ng::·in ',the ~C):rm>oi'coridit.~~~nal " 
• '.,::, ••• ,':':."', ::; •..• ~.:~: ...... : •. .:"'. c • .->~:·\:t, .; .... :,"" ..... ,~·.'.:.;l.::.:'.' ... \:·. ' ...... ". ': .. <:'."'~"'~." '.: ""'.':,,;:"",:':>:: .' , ",~.',' ,~: '.' ',;' "," 

. gra~ts:·~if.":a.project;fails.to: 'coinm'ercializE!', ·".thegrariteew()ul'd '. 

not· h~~~···td>re~~~,.'~~ythin·g:;:ii·'it:~jc~eeis;"i·~· WcSUld:;;pa~';'2'O()~" 'Of"'/ 
~,:' .... " ;. ,... '-' ' ... :.. '. ' ;, ' .• , ;.' I.": " '. '. • ': :: - . ". ': :" - •. , • " ' " " ; ~. 

theamoun t.~b~r~o~ecf.· . Ideally,. :.·thi 5;·f or11l"()l'"financing~wi ii.s e.t,,'e .. 
to k,eep' .the '.' p~ogra~::··via'~i~. ··beyb~d .. · -1 t~~ •. :·~;~~,~~ t" pr~ je~·t:··ii'~~.'· , ...•.. ;:....... . 

through: >~ep~yment·~::ft'om:.the-·'gr,an tees .aft'er. USAID;f~nding·)ends • 
..., "" ' ~ .; ,', • .-"".' .... , -. ,:,' l ,,".-: :'" ' ,~'",,' '. ,.' '.~i,:_ ~ ',: .... ,. 

, ... . ,," .. ~ '. , : <.:.' " 
'. ; , .;" .. 

,,' ',' .. ,.".' 
.,'" i ".' ':., 

4. 
- ,,:" ~. , . '.,' 

". ' 

Conventional Energy Sourc~s.(DNES) of Government of India 
, .~. " . . , \;: 

coordinates the project ~ndguides ~ndovers~es'its 

implementation., While, the. responsibfli tY::·Of:~·Olic:i.t:irig· 
'.' 

J- ; 

',: .' 

\ 



',':, . " '," " .. : 
.-,:, ':i','I': "". '. ',' -,:::".::-. 

therf!spo'ns'ibiii t't.of£he'Energy''Researdh 'a.nd Development' 

AdVr~,;f;;i~f~.~t?~.? i (l!~~AC I, >~~~~t:itu~ed' b~ . DNES wi t~ . the .... 
The,' , secretary. ,of ,DNES>as"it:~ .~. ex~officio, Chairma~. 

resj,,,~~!.~ii~~~ . for~';~it:O~i~~SU"prOje"t~ . anddiSl>UrS~~g~rants '.' 
,\ : ': .: . ~, . '. .' , 

is thatof,::i:CIC~,. .,' (" ::: . ,' . 
• • "', "('.. 't' ", i', •• ";. '. \ •• " ,',::: 

.Th~ .. pAcER' 'p~bject '."seeks, to make, use' ofthe,exper1:{~~',';; ", 
- '. \' ".,. " ..... , .. .'.".:,~! . :.~'."'>. -,,':, ',: .. .r.- .' ".' '.> 'j' •••••• ,.' •• :;.,. ",.,i:' ',:; .'~.'<": ~,-".'" 

availabl.e;':ln' ICldi~ ,'DNES/' a~d :'oth:er: 'Go:Imfnist~ies' and . . . ~'~, 
• . , _ ;'.', :-.. • '.'. .' • '., , • '"". ,~ •• J\ ,'. : .' ,\~.: '. ",: "; • 

departments and institution~s" invol.Ved'iri'e~~rgY:'R&D'tlirough.a ';" 

three-tier administrative system, with' ER~A~':a~'the,'~~~x'~O~Y.' 
The other twotiex's:"a~~ :the,p,e~r'Re~iE!W' ~O~l1\it~'ee ". (PRe):'';:;''':',:" 

. " . ",.,'< l:'~,.:."' •. '.; <'.~:'. ~:~,:,,/,' ._, ' .. " . 

cons ti tu te(f::b'Y'~RDAC'. to:':'se~vea~'it's .... technical .. ' arm ,and:th~:\PACER", 

Secretariat.wo:rking,staff :in,the 'ICICI." 
. . " ..... ,"; ,.' . .' 

, ., I." .. ~'. " .' ., .. :>, • 

'.".' ,'-
. ,-' ..... , . ,',. 

(USAID)> ";":', ';, 
". . "",. ' .: ;.'," ::'-

.~ ~":~:"-""!;" :; .. ",~',:,.,-,,:.:.-'." ... ' .... , ." ,.. "~ j"' 

'USAID'sresponsibility f,or the pro'ject 'i's' to 'work, with'" 

DNES ,.t;;p~ogre,sr:a~~mo~itor;#~~;~7()J~~~;.th~()~~ht~.SS~~ff in, ..... ' ", 
the USAID'Office .,of TechnologY;"DevelopmentandEnterpri'se~ ,:iThis. " 

s taffi'~lSO~, f~nctions' as ::~~bri~g~':b'~£~e~~ .I'Il~ian an~'::'u'.:~\":e~:e:~~y"'" 
. ,.:\-,., 

. "I' 

scientis~sand technologists'~i .. " . , 
. ~, , " 

, .. ~: .<: .. '.' " 

''''' .. 



. ,'. -" .' , . :'~" '.,".', . ~ '- .. ':. :'(' 
. 4.;3 Energy Research and Development AdvisorY<Committee 

(ERDAC) 
, , ... 

. . ; 

ERDAC is a'high~level committeE! in 'charge' of: general , 
, :. • .', :. t 

overseei~gof ,the 'project' an.d . bf.a~proVingmajor 's~bPr~ject's and 

other'; ·~i~ni.1:i~ant'actibrii ". Its responsibili ties":inclutie'; 

approval~;~f:;P·~ii.ci~j;·· a~ci.ope~ati.onal· procedures' for ·the· 

proj~cf:.~tibPr·~j·~~'~~,',S'Ol~·~:it~fions ;.' review and approv~l . 
......., ,',\':. " . :.< ,:"'";.' ..... ,',: ", :,!.' ." . . . ':'" :, .', ••..••. ,." . ". ...•. " 

mechanisms';,<'financialmechanisms; .... cost sharing ,formulas r " 
. . ,:.·r :';'l':."~:::';" ' ; .' . . c ' :\.' :,: .. ,: :' ,", . 
• : /. "",: '" t, .... :. ',. . - .. ,"; ": , .•. ,.,:.,.' .,.~ ' •• ; , \ " . , .• , " ." , ", '," '.,.: i.:. 

mon1toringand·:9Valuation·:procedures;approvalof·.·theannual " .. I. 

. ' .. " ',,:;.> ',:::-'.' :,;:;.:':' ::'".,: :'i<' .,: .. ,.'. .. .,., ' " 
operati~g:plans and',budg~ts ;"',rev~ew, of the>pr()gress. of", , 

sUbpr~j ~ct!a; '. coinnd~sioriirig : s~ udi'es:,and :;"ana'lys es '; arid,': ~poJ~~r1ng, . '. "'. , .~. ". '"".'. ~ :':: i~.· , , " ,.'''" , , , .. ' . ' , .. ,-", .' :~'. ',". 
workshop's:'and :;seminars' •. : ,;, ' . " 

.. 'B~DACwa~Origin~11i,~~~~~2~~d· having 

.," 

, :'. 

a role, in pre,:, .. :: ' 
".':;"" 

',' " 

screerti'ng proposals go:Lllg"to,tllesecretaria t •.. " 
. , ··,·f . . ' ,,' ',' " . : i " ;., . 

'The'secr~tarY::i'~f;-DNES'fs~h~ex~officio: 'chai~nian\'ofERDAC ~ •... ,; '.' 

ERDAC w~s::'~utho~ize~'f~,'cbri'SiS~··.·'Of ·iO'~12·,~e~~~'rsd'~it~'.··'·,: ":.·"':'d,.' 
,., . :""':j>:<'.. ".:.- ...... ." ',: . :-':'::', ',. :r

l
·' .. ' "'r ",.' !:::,.;.:: '.;,.',:":"--' :,',::;\~ .. -.. :~' '. ' 

representation .. fr~m',;tcICI', indust~ial ,esta'blish~erit'~, ':'t'he" "'~"', 
'"'' ',' ,:".: "/", ;', .,:,:~'. .':.,', ," .. :.~ '.J:" :.t.. ,~.:",,:,><,,;,,~, .... ,' 

research'ciomJmliiity:artd'~el~ct;ric~utiii ties. Ins ti €~ tion~ ·ft.clm .• '. 
Whic'b' ~~~be~'~':~"~aYbedraw~'~~ciude thec:nt~ai~ ~le~t'ri~itY,:""··' . 

• r',: 

, :'.,'" ':-;i:~~::··>·''';::.;:''~·'''':'':"'~'~ , " . '.' ': '·"li. 

Authority JCEAh '. Tata:Ene:rgy, Research Institute (TERI).i, . 
. . . 'I," ..' : ,. . ," , . . ' ,.": .. ,,' ',.'" / .•. "",~. . :'.' ,; ,'. i :: '.' .. I:. '; .. 

confedeiat'iorl" of Engineerfng , Irtdustries ':(CEI)~ ,'public and". ,. 

private ~o;er":utifi ties::and', resea~~h':'i~s~it~~icm~ s~~~,·~~;·I·ndi~n. 
:~.' .:.: .. ":: .. ,":'~,,".; .. ~." ·>','.·,;.~·.~~: .. 1'~;;; ;:/"." .... ~~:.; ... :;,:.'; ... ~, .. ,:, ...... > \,:,.:.,"~':".':.::":"'~" -.. :.'!.',- ."",;,' .:: .. L.~~·> .. 

Insti tuteofSci.erice: arid. 'Indian,:Institute:,of:Technology.:'{IIT) /. 
';".' . "~i' ',.' ~~' . .' , .. ,"j~'" ~.' :.,:'; ',' •• :' ';' :;::,'.,.. :.1 .. :-:;, ' :"::: '\:::,: ',' ','., ..... 

,'. . ~. . . 

. '.':: ". ", ,~:.' ' ... ;. .,. :, ' . 

':.:.' " '_-. ,'. <.: ,l' .. :.,' .;. ; ,.:~·;".'t",.: ;',:·.,)~.?i<·,·:·: .. :.,-'·. ~::\ ..... / ... " ' ,; ..... :.:, 
4. 4·Peer,Review:Comnii ttee (PRC) ;';''.;,:':''':>,:':':'<''::1': 

.. " •• ,·~RC\iS!,~p()~~~et·F~~~~rit~·;~M~f~:~,~i~~~'~,~.~.:~i~~,' •. ,. '., .. 
betweentbe. PACER'S ecretaria t' alldERDAC~ "The:' '~PACER: agreement'; . 

':,",.>::, ;;:{'{i.\,',,",,;:~:.: C'" "'/:;', ' ":"'~~':)';".~\'::" ':,:', ,:" ••••• ' ••• :" 'Y ,< ,'; '. '. " 
had . envisaged" two"PRCs,~}'~one',for ,:deallng; wi th:"consorti urn:: proj ects . 

;·,i":·' "".':J .. <;:;:.::.:~.;.~: .. :,.':?)":'::/ . i'\::i .;:. :"":,'::,;';<;'' i' ./,'". :' .,::":'.:: ' " .. ' 

,"l ':>.<'::' :,;. 
,:'.,. 

,i'.· 



>,\ " '. " "','. '.;'.' \1: ~ . ., "'. :: .. ,' . > -; -,', ;~. ~. . . ,': 'f:> .. ' .. ~" 

',,::: .. : .... :.:.:'. : ... ,!.,: ...... ~:~.-<' ,.:' ; .. ::~:;':>~:, «'",,: '".,:. ">'::::":'-,,".',.-',,',' ~'.i. .. _,~':" """"":~':"<"'" -,,' 
. (Component :1) and ,the<otner for dealin'gwith' Researchpiojects 

(~omp;nen·'t"::~I)·::'.· i~ ~~:~~t'i~e','onl; ~n~ P'Re' h~~, be~h' constitu~ed. 
, '; ,.'.: • .')' •• : t .•• • '. "I .• '.': ~ ( ,~" /': "", ", '. " • ~' •• ~.' • 

Its resPollsibili ties '. are to carry' ~tit' a det~dled: 't~~hnical and 

un~Il~l:~l;·.~~~~e";Qf.;tib~':~j·~c ts ·pro~o~eclf~j,l.n~lu~iC;n in tile' •. 
PACER:·:~~.6a~·ed~\on 'appfai:s ai, ~~po:rts. pr~pared by:: the '., PAC'ER," ' 

',,' '. , -,- . '., . ..' '...,. -.," . :" ,,',', 

secr:e~~r{af"~'{;~~d:'~~ke'.·~' ... r.eco~~:eiida~i6ri·<O~:;.them.::tC)·,E~DAC.~'· PRC 

had. been: delegated :powers'<:toappto~e'subpro!jects ~ojt'in~fRs~; 4. 

miiiion', ~:~dbeiow.":·· T~e·:.~~vi~'6r ~.; DNEs ,~'who,is . ~e~ber-secretary'" 

.; 

. • , ' . • . . .' '. " -.f . ~'f" 

OfEiDAC~'furictions ~s;~~~irma~:':o;~th;e' PRC.·.The. membei~' of j?RC . 
",: . ,., 

" .~:., , ".';':"-r" . ",' ", ":;, : ,; :>, ".:,. ':. ~X",!:~>~',:~ , ," 

are drawn from lCICI, National Productivity': Council';' lIT Bombay,_ 

Na tioll~rcourici'L;ofPo~~r':ufri'it'~'~~y~ridf~n ',Ren'~~ahle' EnergY, ... ' 
,. ,. ' ~ '. . - , . . . 

Dev~iop~ent ;Age~~y':·an~. PACE~.' ~~c'l~etaria~ ~ . p·f~~ent'lY,,·.~l{·th~·.",·, 
. . .. ' ... : ...... '.~'.~~;.;.,' , . ~,.' ",.' .. : '.:;. /":-, -(~.,<.'~::.;~' ,,', .', '.' '~. " .;: .' - ,'" .'~~ . .. :>:.-< 

membe;rsi:'hf' PRe,except .', tw(;'~r'e~ ealsc)' memb·ers,.of.ERDAC •. ,' 
.:,l' 

\' .... 
,""::'-'s, .: ,~, ' 

.,' , 
/:''j .. ", •. ,', . 

4.5,The:lndustrial Cr'edit aild Corporation. of" 
.~I,',,~ ,',,!.' :_:-",,:,> <';:".: 

India ·.·Ltd.,·{IC±CI)i 
." ' .. ~: ',,' i' f ' , •• :. , ' • ',1' , ", 

·:I~ICI;i~;·the'implementing,:agenCY·:f!or,·the::proje~t 'and the" 
. . .. ~' .. '," ";'::\' :.>.,':" ,'. '" .. ':, .. ,. .~.',:,~:~?:::~:,.'.':> "'; ,":,.'::::'" """""""<1':';,,.-:". ,:::'::':~"'" :I,.';·:.,~,:,:." 

home of'. thePACER'Secreta~iat --whicbcomprisesttiestaff and: 
': '; ~ :', ' .'~.' ", " ,I" "', I ' ;,,' , i; .:., ". .' :' : . : I' :~, , ' ' • r, . 

"; . , . 

malUlg~ment of! ~he daY-to-daYOpera~i6~~,orthe: 'projec·t:.' ...., 

, • : ", ;' ~I' .-

,', . 

. :;' ... 4~5.1ICICI.BacikgrOllnd .: "' ... ~,~ ..•... 
:'.<,:; :.<, ' ,'" . ,..:,. " .' , ';:, .,..". ..,. ,.,:" ';;';"'\ ,.." :.~.,,:' '. ,;. .', ,.'" 
ICICI.: is,'a .tinaDcial·insti tutiori'i~~().l'ved:' Tri ,assistarice'tor 

,t' : '. .' ' '" . '. '.' ~ .. ". r~' ,<' 

the. ,cre'~:ti()n ~'i~nd. ex'pansi'on"~f"'indus't~fal' ~nterprises , . 
.... ' ....."". ': ...• .".:. ";::,<;:, ':"; .<'\'>:." (.: . . '.. ' 

encouragingttie:participation :hr·· plo1 vatecapi tal in the 

ind~s tr~'a~'. s:e~tor~ > ~nd ;~elP~n~ dev'el~~men~; 'of c~pi tal markets'. 
'L '/ ',1' . ' • 

I' :::'" ,.';' 

:~.c.I¢'J:·is'·aiso'involvedill':6~her:;?d~vel~pment·' activities!,.',: 

incll1di~~~~Q~o~io~ Of"~~cj,nQIQdi~~,Jef,~~~:nt ; training. ' ...••.•.. 
:;, .:' .::'~:·i'~ ':"" :,::-.'-~ ">:<:':~'~','-::.~:.':'" .. r::- '. ',' "", '~:-~'. ::", 'c "'" 

inst:it::utes;:',:entrepreneurships'sna consultancy' organi;;ations .:·:It' 
'.' .,·.·,:,i:: ", "'.',' .'.(.;: ',i"i:h'; . .";\",> ';'1; i'.·: .';' . •.. .' .,~ .. ; " 

'; ~ j;:', " .,' ',-', 

, I •. ·• 

, ~. '.; . " ": 
,'. 

"1', 

.1 

",' " 

j: , ,.~ . 
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. : ,'·,-')Wi?\::;:,·',,'::·:, "'", " .... 
hascl,.:~eparate ',Technology Division responsible for development 

" • , : 0',· ',' ", . .' . 
':-,', . 

activities u.nder a Deputy General Manager, who reports directly 

to' the: DeputYManagingDi~ector/Chairman ,and ManagingDirector,~ 
- "". . ",', ,-." ",,', . .. ., 

,:i:CICI,aiso'a.dmini'sters the'prograJrt'for ,Advancement of' 

comme~~c:ial Techn~lO~Y":' (~ACT'rUllder":a:gr~n t a~ree~en t ,s'igned' ,"'" 
be twe~~:'G'ov~rrllne~'~'."'Of:" India'" arid' <',uSA"~~6" ,'~r~vide. ,.USi~D ',f~~~~"""~~r': 
promoti~n~rid':~ad~~;iiciement:'of.':±ndo;~u'.s:.' ;.J~i~t ',~entures ;irl: '",'" 

• -', ", . . , . -,., . " .. ', -, I I: •• , ." -', . ~ ',. ' ' '. : 

',~ " : .', : >' 

reseat~h;,~nd' cieve:iopment:~ 
. :. ',.'" ~. ,. .: '. . .. .",.' . .... ' .: 

:' ~,.:-" ... 
;" '::" 

.',' . 

;':,4~ 5~;2\~ACER's~cret~r:i.at· "", 
,,' "', ,"" ',' ,,'- "."",,,',:" ::, 

) . '.,". ,:.'~' ',"':'< "":,1)',.,-.::"': "1>:'.>'<·'.,";:' > ."': ;, .'.:~;~.~'," ::;::';'~;»'."' ... ':: ".~'. ',_.', ~','. "., :~ .. '~' " ,". ...., ... ' . 
.. :The':PACER~Secret'ariat,in\the"TechriologyDivision ,of ICICI ' 

: i .; ( • :'. '," ." • ...: •. ' ~ ) : " . I "j' , • ..' ... ,' " .; '. ,~ , ' • • .-." :', .,' l '" 

" ' .. ~':. ~ . . , -. I; . " 

is t'he.,adm.iriistra'tive unit r~sponsl~lEt for' execution of the:',,' 
".;,' :',' /;.' . , .. '. ~. 

!' . 

' . .-. ',,' ",.", ", " 

project:.',>tts costis:met,in~:'part out ,of, grant funds~ ':It w~rks_ 
, . .", .~ :'. ~ >, . .',.': :. ,.... '.~.~ .~ ":;;, : . .','. '''~,<:)}.:,~. , .. : ~' .. ,,:.. , "I. '. .-: • ' • '.' ;." 

in cl'o:~e :6ooper.at'ion~ith,: th~Department of Advisor in DNES. 
. .' • , ,.' .':' I , ,,' . . ~, .. , '.'" • ,.,.. . , . .' 

''l'~e PACERsecretar!at:'receives proposals; evaluates them,: ' 

and 'subm~ ts'pro~iSing.:'pr6pos:afst~:~RC: for d~sctis~ion and':,:'::i,.',',i' 

"" 

. ,!. 

': i"" 

-':'.':,: 
" ... ',. ' 

.. :' i., 

apprC?val ,or,' 'dis~~pro~al." T.heSecretariat ,'also rework~ proposals';' 
: .. ;' . ~. 

as instJ:ucf'ed
L

, by.: the PRe. 
• ' ,.... f, , • ; • • • '. ~ 

: "':~he','PAcik~; sectetarIa t,has',: a."staff str~ngth 'of four 
'. '.' , . .:~ 

profes~loi1~is~Theheadoftbe grbuP'at,theAssista.ntGener~l' 

Man~~;e:~le~el' is;,aneconomist,w£fh:~doctorate in fi'riance,"~~d a 
. . .,,": ',; . '.~~ . .') .' .. ' .-' '" ' . , . 

:.'I'~ :,' •. ,:, " . :~.; ,', ::'" . ~ ...• : .', '. ,. ,,', :,". ,'::-:.:"';.,', . e' .', ... , ':,,' :.' ~ " "'J'''',::.' ,~'" " 

forme~ professot01n~aBombay college~ ~,;H1ssupport1ngstaff. : 

re~re~~~~Z~~~e;t~~e .·inme!'h~h~cala~dc~~m~~~l~.n~i~~e";in~a~d ... 

busin~s:~ m~rii~ierri~'n~)' .'. . . ' , . ' 
, . \ , ~ .~.,.',' , , . '., ',1'. ,1 '. ,:: : . ' " , :': 

,'. 
,,",' .. ' 

. , ~ , 

: rl" 



',"' . ." ... ; 

.. ,' 
" : 

: ".' , \11 

.' .'. PAcBR'fo~lowss'talldar'~ ~oltcifa tion'''meth6~S ,:togettier·.wi~tr. 
1",. .'.'/:"';~:y:,", ..... ,. ':':'~ ... .'\".'" ., ... 1 :';'~' " .,~'.\ :,.,::"'" '. " 

its' 6wri·::. prescribedre".iew . pi.oaess ~ .• ' 
..... "\":;<':;,' ..... ,:, .. ,' ". '",' 

. :.':~. ,. 

. f.' 

; .>, " ; , • .": ~. ; ; - ' " ' ." ~ , ' '\ 

'S<1;'proje'dt:So11citat:iori' M~thods' .. '.:':.' .. " ' . 

. '/'I'1,C~R~~~j ~d~~cili~i ta fio;' ~~t~"d~ envis~lJ'/" 
unsolici't~d.'ptoposalff . arid Requ~st. f'orii6t~~als::',(R~Pf~) • 

, .~, " \. ""';'" : 
"" ' 

'. " ~' . ~ ". .''':' 
'i,' ' 

.. .• ~ .: ,S. ~ .'1 U~soli~i ted .pr"p~~als ...... '..... . 

.' 

. " ~ , "' 

, • • . "'-" , 's.: .• , \ . " . '.' :,.:. ~' '. ; .• ,~'. /',' .1. 

". '" .unsoiicitBcI ,~i"ciposa& hav"l>e~n<initiaiiy r~garded as > 

a s;~~i~litf~~lIa"d.,m~~~oc1<if,7.init~.~iproj~~tii~pi?Di~~ta ~io~ •...••... All 

"'" 

, ", ""I • " ':, • ", '-, • - •• 

subprojects'in the thr~e\'Components have ·so far.been'imple~ented~ 
thr~Ug~:':un~.OliC:ite:J:p~op~~al'~~· ~';:,.":' .. , .• : ,"'. 

. ". .:,<>:.-(,1 ~,~;':,:,.i '~: ..... '. ':':~""":':- ',';.:.:" }:!:.. .. ',:: . \ .. ,i' 
',' . "', 

, ~:., •. ':~'-:. ::' ;, 

.','" .S.l'~2 RFP.~ ~rogran(.'i;'" .,i,· " I . 

. ·',Th~:.s.~~·re·t~ri~t·'·,~~!s·':det~rm·i~ed'·,that:::s~~e· 'ar,eas.:·of:'i.nterest 
,'. > .~; ;1 '}" 1 :. "', " " ,. ": '", ;, . , ... :" ' ;:....... . • .< 'j':.' 

: ',','::":::'''''~'.~':::'»'. ',' .,'j. ;. '.;': .,<.' ..•• '. '"',,,:,> ··: .. ,··:.···""· .. :':~·r: .. ·:·:.::{:;~~:~\·::·~~····" .:.'.:., .', 

have~,not.:been addressed'1n unso11c1 tedproposals~,.'The'PRC 'has 
~. ".( .. \:.:~.',:-. "{''',,~, ,'. ,0,,': ':',_, .. ; .... :'-.... ::.:".: .. , .. ; ... ,.:~,:.::":~:>J".'-:'~~; -:': .,':>. '.:~':':> ,-;" 
therefore recently approved guidelines:.for·,·th~~)ritrp~uctiori .of 

I'''"''':' 

RFPs. ·'.Atpresent, the, PACERSecretaria't. isiri.'the:·prd~ess of' 
-.,',.
"j,' 

formulating draft' RFPs on ethanol f'rom celluf6·se:a~d'~n. sol'sr': 
'",. ,,' 

process heating . .. ' 

'S~:2P:roject Review Procedures· 
;"'. ',' 

, .... 

, . 
• J' : 

';',".'. 

"" 

.. '~~oj~ct review involves a det~iie~"',a'pprais~i::bY the····;. 
. . ': '>"~ ,:.:~I:: '.>': ~ :' " .' ,\'~ 

, ~. 

Sectetar1at, a review or series ~f reviews by the PRC~ ~nd:a 

f~hal'revi~w: by BRDAC. '. The' ~gre'el1\en~\:~h~i~age'd'a':~~~prehe'Jl~l ve .... " 
..... ·"t){·~~:'-·;"'· -> ".' .~' ... -:" ; . "; :::'" ',"". .. ... " ... ~,'.;\, . ',':, ,":, ',',' "':""~' ". ",' " :',,\:'. '. '" ': ... 

" - "",'" 

.~, '.; . 

" 



. "~~:' :~r;.:.1 ': / 'i') " .... : ;./" . .' .... 

pl'o,;edlir~',~'~r,' review ~f 's~bprojects and their approval by 

ERDAC~, 

"': , 

l' , '5~2 .1PACER,Se'cret~riat' . ' .. ,', ' '. ",' : "~: . 
" ' . 
,,' .... 

'.,'. ',.. ;', (" 

, 'The';main:;r~~pon'sibilit'Y,fo'r"evaluat.ing the:proposais and,' 
,;",::'~,;:~:'","::\:";::':',, '" :.,-:,:/~"::;,,,,-_- :/' H ::,,::' /',"',,: 

preparing:detai'led:'iappraisal-:memos .'is,'assumed, by ,the ,PACER:'_, 
':' '. ,,'0:. ': .'. ,', ",' , ',' " '. '\' ,'. ".' ;. :', ! j ,.'~ 'j' .:. ". ." .:.,' ,.:., ,,: ':', ' " ._::, .:" • .- >', :,:. '. ", ; .' ... " 

Secretariat- In order, to facilitate' such "appraisals, ;it, has ,: 
" ". :·,~·.~··:i··_·'·":I' " ,~: .. ::;' ,.,:;~. , 

devisedfofms 'for ',. stibmi~sf6,ri;Of{ proposals for _,both "cc)n-sortium "'-" 
'H,:" ;:',::>~>;:':J' ',<_!,:'~,>,:< ,,', "',, ,'; , 

, -and Reseih:ll'ProJedts • _,I,t> has <:a180 devised ',a-'format for 
" .<- ;':.,., .. ,::.~ .,""',', >; .. :.,\.>"';::.,,' ,;;:.: '\ ' ;~'""l'" 

appraiSal-;.report'whi~hlists:~alri~sseritial:a-specfs to:: be 
'., ' .. ,"'.'" ... ,', " . " . _.,' .' -.' " ." " . , .;..'. 

review~d,:iri:the'-~a~prai~~i'~;t(,,'-~:I1~,~r~:,: th:~ir:::c:orifo~~ity with the 

PACER~eq~i~~~~~:~~n;~~~se}ri",?:~~e:,' ., .'. .. . 
', .... - .' .;' ~ ... : 

. ;,~." 

:,:::' . 

;'~,b~~kgf()unct:, a~di::'~c~P~~iift:i.e~:'~ith~,:'.proposers,;' 
I ", I.: I. , :". '. "." " " • _. ,~.' " ; •. : • " ~'.:;, ~. , ... ""_', ' ", • 

'.' ': ,",1>:,",",. , .... ~.".,.,. -',>" .,' """ ....... :",,~: -.", "',,;.l.~;'?';:\~'>~'.,.:,,:.':~.. ; ,: .... /. " t' ,'. ' /".'"." 

-' 
", 

l .' ~ .'- , 

'" " 

,.,.' . 

,~;-~; s,tatementof:problem-',~he:teCliiiology\fs';expected;to' solve 

. .. . . ~'te"hll;~a'lfea~~r~s~t, t~~propo~:i i" ..•.... ' .. , .' .. "'>" ',. .,",.' 
. , .. ' ,;,.~::,.;:.!.~. _ '. '.'~::~' :""'.~' '~,·:.d\~.::''':··'' ., :', .. , .:- .' . 

;',~; .implementatioil"plari'" .; 
, . .. .' . , .' . . , ~. 

",' ", . 

''';;:;:'cos~,of project· 
-.. ;, ' . 

financing plan ...... 
-'..:;.- ~' ~:~'-.~' -~';, ~ 

business plan for m'arketing th~'p'r~duct' 
- strategic analysis ·in", .. ~,~:~~~;-~i·,:~u~~ne~'~ ,attractiveness ", 

" . ". "'~ " ,',' "", .': " ,:. . .' '. '.: '; ~ ... : ' , ,.,.,;.. ;. " ; . 

. - ,reC:~lIU1lendations, 
~ :' >{:;,,: ". :' , :' .', :',:~~":'. :.: 

1 :.,'. ,':.1 ," ; ...... ··:,~,:f· .... ,:. ,.', ;, .' ' 
, ! f :';' '. • . • . ,',\' • ,,' ,'" '" \ .• ., , I' " " .' ' _, 

~'TheSEtc~et~ti~t Wo~kS',:.~l'oselY with' th'e.' -proposers, in' th~i.>, 
prepar;~i~~'~~~::re~iS'~~~~{ ~he;~,~~~~~i~a.l; __ t-~;~-~{s~"-" "-, '. "\:-:',;:" 

. ':'~;. " ";'<'':::~-:'" . ", , 
',.;, ):;"". 

-, 

...... 
:, .. ;,' 



,'I, .~:.\ '~"._ ':.". ~~, .... ;;'.; ... ,.'.,,. .:.<,:::;::,;" . ":{,. ::'; ~ '. 
" ,i .".':"~': ':'_~" • ~,\ "~':~'l:,'I',:'"":::"",::, :, .', \ .. ·.;C;;.,' ';.f" :' '." .';~>',;. ',::",: 

Proce'dures ; in' p:dictice ; take,. on th~' flavor ,of"ICICI"s' 

es tablishe~ '~~l~,'~S:' a <cf~~e'iok~~~t .~:bEln~·~"'~hil~ : the PACER· 
• '.\0. ", ' ".' '. .' .' 

se~reta;ri~t~'has,t~e~:a~ktiowie~ged.~ap~bili ty . to' t~~~. care" of.~ ,'. 

,. 1 . 

,';,' <: " ." l ·r,'.' 

financial.:an(fihs~ftuti'onai' aspects of thep~oposals.,·i t, 
conti~ue~ ~t~tr~'ga~~':' i:~s~i'f'::~'~ "'~:equirin~j ·gUi·d~nde'. ~'e~~~:~j:ng , 

, i. 
'. ," 

. tec~dclli a~~,~e~IIl">i~~i~~i;aspect~ ~t. ellergYmat~~~sf,:om the . 
. . . ' ·s· :,' ,~. ,", ' 

.'<, :" I . PRC. 
.:", 

:, ,~ .. ' 

",'. " ' . '." .. , ~ 

." 

, ,"~:;5j2'.2p~'~r:'Revie~,'c'omml~t~e, '. . ... " "ii,' 
. '; ',,,: ':::~""->;," ",>::(::' ~ ","""I.','~"'" r'·" ,I, ";",-', "j'. 

The-'PRC "carries' 'out its detailed' review' of propos'als,mainly, 
': , :,;.-, • '.', .. ," .. , .... ,; • 0','/ ,; ..... :' • > .. ",;. , ' , :. ' .. ':~.":'.: ~ ." .::i:: ' . 

. in its irleE!tings'::on,:',t~eb~sis:; 0r~'.llPpraisal'no~es prepared by ,the 

',j ,I' 

PACER se~teta:~irit "~~~hic'il:,form'th~'agenda ~6tesfo~'the 
.' ....• ". "i'i i "; . ,,","':;' ;1':,\,',.,,' • 'ii' :':',',. . ,." ", 

meetings. The proposers'are,called·to the PRC meetings for 
I ,', .,: ".,';' <.; ':' '.:'" .:,;, ',', ,. '. :, " ".:' '.\, , .... ,' .. ' " ' ',' .' '. , .. ': '.: : .. ' 

presentation of . their propos'a'is"'and:;'to' ,clarify.; aspects wher'e'PRC;· 

members m~y :have. d~ubtS: orr;!i~rV~~~clri~ .,",,: p~c ~ay . ac~ePt .t~e ' . '" ,:::, 
'. " ., .,' , '.<".,. ~ •. '. ':":'::,,> :';1, ~ ".:,,' 'J / •••. ~ . ,~", ., .• ,.'" •• f .; "': "'. 

proposals and recommend them: for: approval or ask the proposers,' 
',' •• : ' j' , :, ~. ::..' . " ~ ~ .' • \ • • • ' ':,'. " > 

to 'modify them'if'.theycan'be bicitight', in';,conformi ty"with PACER·.· .. ' 
•. 't,· . ,.... '. """ " , ,: ." '.' ,","'.:;: •. ,', .. '" : ,'.' " , .• '.' :,' , ' •. " '. ' 

requirements'. ' The 'PRC 'has ,"al~o bee~" delegated '::'the power of· ' 
~ , . ' ,~', .J'. '"" ) • ':" , ... ~~.:' ••. '.,... • 

app~oval Of':subprodects,c'~sting'R~;~' '401akhs ·or···tess ~< .:">" 
>-:,' , .:, '. '. " . , ' ~ . 

, '" 
" ':: ~', ': : .. ' ',' i 

~5·.·2: .. '3 <ERDAC\ ,::'.' '" 

~he ,rol'~' ~f:·~~·I)~c',i~.;::~ll~~~:~;ecti, prop~sal::;r~~:i.ew:, as' it 'ha~ 
, • ..'~ .: < ,', • " "",' :' ;. ::,: • '.';"'.:, '; " ';: ,,' ":: " 

evolve4/}.s mainiy'~ ~~~.~i,n~(f'~o):onsideririg', tbereco~mendatio~ul\' 
of PRc,· in' respe~t oi:f'eac'bcpl"op'osal d~ringits meetings. ". 

, . " ' ',., ;.' ." ',,; '; ';';'" .:;,' ' . '.' . 

Although ERDic project:pre-screening was. not anticipated in"the 
. ',,' ~','." '.',' " . - . , ,-

agreement"some:memb'EU:'S~:,of BRDAC,· especiaiiy . those se~ving::·also. 
,0,,'. • "'.' , , .' ' .', '/,', . ., :.:,,' • 

.. ' ~ .' ~. .... ; . ' 

onth,~, .• ".>PR:~::,.~.)::d.()b.~Collle":i.~~~~~~~,in~eta~l~d revi:~~of' pr.,~)p~Sals •.. 
- ':"i' ,'.' 

, ',<., :',.','f"J' 

,: .r; 

~.' '" --, 
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6. CURRENT'. PROJEC,TS' 
",:':" 

"\ . 

'.' 

''l'~8.:<h~~d~~d~;f6r~~-t~i~~·illq~iri~S. ab~'utfinandial 
" ". " ',;'. ,- I: :.. < • """ \ :' : ~ :,,' '. ' • '. 

assistanci~; ha,;ebeen:re'ceive:d;'so':;f~~' by the secI'e',ta~i.af.:·:;· Only a,. 
• < , ,. ~ ~ '. ...,~', ' •• ' , , '.: ': • .":' - ) • _, .' 1, • • .' . , .;':. \ ".' • 

sDiall\~\1mber, ·Of· .. ·the~e·::lnqllirie~/have repr.e~~n·ted:·projedtj~· 
,.' ."., .. , .' '" 'i" - " "., .. ,." .... ', .'. " 'I: . , ;:' ",,' . :'1' : ........ '. . .'.' ,'.') . 

relevan t~:'t6:' PACER ,obj ~c'tivesand"~re~ources, with'demori~;~i-a ted .. ; .... : .}.,; ... :.'.: . .-.<: .. :.: .... ,: .. \::.' .... , .. "'; .. /.." '., 
capabili tY'by' the potential grantee • ' .. ; 

,.' .~.' .: .. ~,;';. :.' " ;' - '. • • • '',,- J • -

. '. ' ~,: 
.; 

·.·6,~i<~onsord.apro·ject·s.··.: ... ,.:.~., ':'. .; . 

. Twelve.p~~~~~t~~. ha'~J::'~een' app~:~ved~'O;f~:r ,'ofwhich': ~ix . 
• ,. ~ .. , .j -'" ,,- .";'~ ;···I'."'~' ",,~'(" ', .. , ':' ...... ",': ~,' •. : 

have actha1iy.·started::~p.· ()f:tho~e~'ix,'tw6:are .classified~s 
,:, .j ,. ' .... :. • ~ .;. ,..:,.' . ''. • .: .' . .'":'.....,, ",,: ". .' ,., -i. -. ' '', . '. ,.~. :.-

"ompl."t~~;'''~ii~.?o~ra,:e,~~I1;~~''~..\<.: ". ' ..... ,'. .' ". . ..... ' . 
. . , Brief.characteristics·of',;currerit·: proje'cts are. ~ummariz'ed: i'n" 
. ·,.:>.i;·.·:,·":. :>... :.. >':;<.:;':" .. ':~",\ .·:I'i, .• :·; '. ,.... .,.: 

Table 6-1~·,:.'More':"detailed' inforination.isgiven. in . Annex 6-A·.'· 
, . , " " 

'" :~. :' ~ : 1 " , " ,:, ::' . . "',.' , ".', r ',' :,:- " . , , 

Tabl'e'\6~2"sh'ows: the ~ relationships 'of. th'e' q'~urrenf, p'rojects' 
'", ':, 

to.fue~sectors·anden~rgy objectives:.manYllaVe :r~lationships 

to a number of sectors and .0bjectives,.·.The'first ttlree columns 

show ~hat one projectisr~lated to:coal'uti,lization, three to 

oil a,nd, gas, . eight to .. the:power sec~·.~r, ~m.d four new and 
, ., .. ~ 

renewable sources'ofenergy ..The·.last .three· columns show that 
. . ' r. ," , ''''<'' " 

four ·projectsar~.relit~·ci :i~'c~ri~ers·ion.t~chn010gieS' iour.to:· 
,',:;'-.'," ,'. 

storage. 

1".,"" 
, .... ' ..•. 

, ~' ": 1: . l ",..' 

, " i" 

. '. 
", ... 
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ToT~L. PACER DISBUR
. COST, SHARE -SEMENT 

(Rupees!' Lalch) 

. 1. Engi neers:'lndra~Del hi' '.' Eil'~f'g'y;C~n5ervat{on i ri;' . 
Hi ndustan'Z'i nc·. '. '" ,mi'lli ng •. :' .' ', .. 

. ; ..•.. ,", ~. ~~/ ' . . 1-;," 

2. Therma~, •. p'un'e:' , Reg~'1erC:lti~~': bL\rner' , 
., ' ;": ~:'.; ". ~ , '., . .,., .. 
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3. Nagadi .,IVlaclras.',: 
" " .': ':. ";, .. .':. ," . ,",,' \. 

',' .c.omtiu~,~f'9n,.c:ontl~6~ .. ,' '.' 

.' 'Fuet'}'·~el'l·~:t~~ks '(1~51~~JY " :. 21(.1. 
" . . ,:-. : " , . '~ : '. ;. : ',' ~ . ; .' " 

4. SPIC,·M~d~"'as,·.': 
• 5. Ankur,Ba~~~a':': ":,: 

1 • , ,.,:' 

Bio~9~~i·f i er'. power gen."~ .. 2? ' . 
:'/ • , ;J .. ;.,; 

~.,';' 

. " . . ;.: ~, ) : .. ' " 

:'i::6~': Fl ui·dther.ri;' M~dt~s ·...·:.)Fl uldfsedbed ':f ur.na'c:e 
~ '. 0<' .. •• '. 

. ', 
.82···· 

.,,, . 
. . . 
~Jasteheat I desi c:an't: .. 
c:oolingsystem 

, " 

. '. Cogen plant ~Jith phased', 
. OL\tael"'o. engihe;·'<;':;"".,;,.~,,: 

; :' <:;'::.-:' .. ,','/' 

38 

,7.5 
. ,"',' 

·4 : "::'3.78 , 

;.' , 

',';: .. ', 

:. . ", ~ ".)'" 

,,, .:', .... 

55 

.• ~,. •. 5 
... :-". ~. \' ,I ... 

·,l~ .. I 

I 

i 
3, •. 6 '! , 

", " l 

! 

t. 

I 

FRP,' bi ades,'HJr "winei 
,. 

. 12. BHEL, Ti'ruchi<" 

TOTAL 

:,' .,'':-:>.':''. 

Aml:lI;'pho~'s' i:O~£3' 
"tr'ahsformer' ; 

.. " ",;; .<:" 

>~eepc:yC:l :Lng battery 
" " 

"'1=1 ui:di sed bedgasi·fi er 
in a 'Demo IGCC plant 

; 1 ~ , 

.", . 

":,1" 
',1 :', . 

<' •• ",' 

TOTAL, mi 11 i on; !Ii '. "',,;' , ............•... ' ..... ' 
(at eHchange rates,:.on. ,:the::'daY· 

.;"". . -;< .t::·~ . 

, ,,' -. 

.. 12(10, ,',550 

,', '" 

i' " 

" 
'. ::' ."" 
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TABLE 6-2 
: .; FUEL.: AND 'ENERGY. SECTOR OBJECTIVES 

, ',''..' 

,'- :",' 

i 

I 
" ! 

! 
I 

GRANTEE SECTOR'· ENERGY OBJECTIVES .! 

COAU O'IL'" POl-'JER NEW &COJ'.1VER- FUEL ENE.RGY· 
,'. ',,:GAS .' SECTOR RENEW- S I ON SUBSr. SAV I NG 

\. 

:" .0' ABLES TECH. ITUTION 

" : 

1. EIL/Hindustan Zinc 
Energy Conservation 

2. ThermaK, Pune 
Regenerative bu~n~r 

3. t-Jagadi, r·1adras:. .' 
Combustion.~6ri~~o~ 

, ;" . ,., 

<"" " 

4. SPIC, Madra,s,,'" 
Fuel cell ~ta~ks 

5. Ankur, Baroda 
Bio-gasifier gen. 

6. Fl ui dtherm, 1"1adras 
Fluid.bed furnace 

7. Mecon/Bokaro Steel 
WH-based c:ooling 
system 

B. Lotus, Bangalore 
Cogen pI ant \I,i'l:.h 
phased-out aero' 
engines 

9. FRP, Baroda 
FRP blades-wind gen. 

NOLOGIES 

x 

x 
'.' 

, ",,' 

··x .' 
"':- . 

.'," ,1'," •. 

·.·x ,." ,x 
', ... ,i' ',:: 

.: ': ' 

',-: .' 

x 10.Patson, Baroda 
Amorphous transform. 

, .' ',.' . 

11.Plumac, H~~erabad 
Deep cycling battE?ry 

12.BHEL, Tiruchi 
Fluid.bed gasifier 
in a Demo IGCC plant 

x 

x 

'j 

STORAGE 
DEVICES 

, I 

" . 
" 

I. .. 
.. ,~. "'/' . 

.1, 

.1' . 
I 

'j , 
.... , ,I 

x 

" ". I 



6,.2 Research Projects 
:. ~ 

':,'," . 
.. , 

proje,c.ts,have::been~approve(f of which two 
. -, . ~'<.' . ,. - - , . '-," • 

Eight'research 

~e~n, ~o"i>ieted and tile <I~afts. (,f.:thr,~e su~mi H~~; 
summary.descriptionof::these":proJects~:is;,, given',in .. Table '6~3 ~ 

More· .irif~;ma 1:i~n ..•• i~ ·'~.i~e~:i~(l\.';n~~.6"B~'· 

. :',-

have 

',',,! >':,- .• ;' <",~.·: .. ·:::::)f.·:~~:.>:::i L: .\ .... ' ~.~ ..... ,;".., :::.>."; ~':" .. \.'-;:" ...... , .. ,:.'.l: '~::'"'''' 
An, 'analYSls::by':types"and"':lnsti,tutlons,: 

. , ..... ). " ~.'.;.:,.:.: ".~":~;":' '''.~: • ,"'-:".~'} ':,:;',':',l'. '; ... ~, • '<', 

,,',.-

19"';iven ·i'n Table:: 6 ... 4' 
'," '.'~ . 

below. 
. '.' • • rf ;:~.~. :.' '" 

','0, 

,','"' 

.. '.' 

','. 



"'\, 

':, 
" 

GRANTEE 

'. ;;-

1. TERI 

TABLE'6~3 
PACER RE~EARCHPROJECTS.: 

',' 

'\.' ',' 

",,'. 

p"ROJECTBEING. FUNDED.>' 
. ',' 

.... ,' 
" .' ., ,', 

",:, ,: ;, .':' 
',,', >" 

I 
.~~ I 'c;, 

"," "i ' ... ,' 

J ':','."",. ,'J' 

TOTAL;' PACER D I SBUR~ 
. COST "" : ,SHAnE "'. -:-SEMENT, . 

(Rupees, Lalch): 
'. ,:' ~,:':" t • :~) • .', ; .. : 

'pol i,c:Y forsmootheni ng,·,:.i20.9, '; 20.9. 14.7 
'i;;of,l oad, dLlrati on C:LI~ves .' , I 

~~ . '" I 

, '. ',:, Assessi ng' e{fi c:i enc:i es:"·lS.:25'.lS. 25 11.35 I 
d6mestic:applianc:~s' " ,:' ".:: 

2. TERI II: 

. '. . 
", ,'" 

::"'~t.rategies forindigen.;.o .' 2 •. 31 . 2:.31.> ',::,2.31 
isation of wind gen. ; . '. ,.,:' ',' i:·. 
Feasibility stUdy, 10 MlaJ·'2.9' 
bi o-:-mass power stati on ~.:. 

3. , TERI 

4. N I I'lBAKAR:,I ~~:~,,!~T~': 
': .. i,,·';· 

. .... , . . :,. ~ '. . 

.,', .. \ ',',;', 

5. I. J. RAJ'lJ' 8c'AssdciATES opt i mum LIt iii sat ion o·f 
,<' ... , ';,:' nat'(,ral gas • 

. ,;'. .": ~ .~ 

6. IGIDR 
;,,:,:,' ' 

7. DR. RAO 'ASSOC I ATES' .' ., ",' ' 

.~;:. 
" : 

, ':j~ ~ " 

, : ... ": " :': " '., ,:. '~:' , - .-

S. ANDHRA UNIVE~~ITYi 
,';" 

TOTAL 

.', ,,', :,' 

.... ' 

,? : 

. . " , " ' , 

C~mp:ressed nat ~ gas for 
tl"ar'lspo'rtation" sec:tor 

: 'i, ., 
;.S,oia'"",, proc:ess. heat 

.:. 'sLlpplyfori ndLlstri es 
I',. , '.,' , , " • , 

,. ," ~_l 

4. 

. Cdgen:'pl a'nt ~Ii th phased: 9;' 
" OLI t· ;,aer o~ eng i n e, : '~~ ;'::,,:,. 

. ,. 
':,' 

" 

,:4.5 

.. , 
9" ;' 

" '. 
, ·:.1 

·.··3~2' I 
, . - I .' 

! 

2"~6 I. 
i:' 

".5 i 

I 
I 
i 
I 

I . 
! , 
I 

I 
I 

, I 
I 



.TABLE':':6~'4 :: ,:ReSearCh: ~r~~ ~~t~A~~iyzed;: ." 
. . . ;.'.':; :,1 ':.,' ,: .. , < .:: ';', '. . '". '; ": . ' :. ~: . 

. ' .. ': 
. ' .',:: ~~ ~ . .' , ',; ,', . 

. N()~.: ", .' Amount ::',' Amt;. 
($000), ;' • ',,1 

", , , 

2.' Surveys .. 

3. Technology oriented 
feasibili ty studies' 

TOTAL 
•• t,", 

.I ",0 

The 

. i. ~,' , 

1. Researc~Iristitu t,es ,,' 
.':. :.; .... ;';\.1:; ..... ' .. ';. 

!,' -

,'. 
",:.,J. __ . 

·.,.is '. 

-, ." 

.. ;/.'", 

,.2 '0:.'., 
"',' , 

,,' ! 

'100·" "·'415 
, .' '~:. ;: 

., :, 

',', 

,,'307 . 

',',' 

'49 

.30 

····.1-2 .' 

:.,' " 

100 

'74' 

13 

3 •. uni~"e·~~:itY." " .. ,'17 
" . . , .. ,,' , ~ ~ ", . 

,55.:. 

53 :13 .'. 

. ' .. ' TOTAt,', .:""., . '. ,··':,100<:' ·,ioo,. 
" : ", .!~.; ~ . ' , ; i':'" ~ : \< 

,::.,'; '" >:,'~;'/: ,,':':";:,; ,,' 

.--------------------------------------~-------------------------..' . .~. . '.! ~ ... ~\., ..' . . ;', ~.'" .;, .. , " ." ."..... . { . .( ; " 

, '.~ ... ' 
:t, . '-. : , 

.Al'thOugh::,th~ : categbry.· 1'lrE!sea~cti~, ,:~ppe'ars·t·6~horre~~~nd 
naturaily: ··~:~'·"c~~~JIl~;ht·::~;~,;:·.~f.",'~ic~~/,',·:~ti~·~:~~cti.'c:~",~~ " ex~~ii':for .,.' . 
the 'Lotus" ~u~~~'~~:~'~t,( in'~;'~~~ii~~:d: for~)' '~~,~~i\ of~~·e./research:: 
projects so~f arh~# ~~Bc~nt:e.~~n£c!'H~ .fi1n~!d~dei';~~~pori~nt. .. ~ ... 

. ' "::.':~>;:~ :. 
" .:; Three. 

. ,'" : .. 
. ' .. ',;'; . 

"j , 

6.3 

l,', 

been',:obl~ga ted 'so; f aI', :in;tbJ:'.e~ ,,'i~s,t~;l~~e~~~; '.,::,,',~~:~1~::6~5: . shows,' ; 

the allocations of fU~dSObiigated.tci::the:;;thr'~~ccsrO~~nellts ',and 

otheraC~~~ities a~~~ci~~ed wifh'~t'i~~ ~~'~j!~;~:~"; , ";",,"'c, 

: ~.;:. !;;.' . ,',: ,"": '.:-' . .' \' ':. ;'::"/ :: . .">: :',.t' '~':' ' 

• ,~;: < 

1 " 
., ".' " . 

" !,' 
. ..0: ~':,~ ::.::_" ". , " 

" " " 
.. : . "',;', : . , ",,' 

-'", .;,' 

. ',·,·l~f, 
,- ~ ;: , .... ,' ", ',,; -, ..... \ 



TABLE 6-5, 
SUMMARY OF PACER FUND ALLOCATIONS 

(Fii'"st.3 installments obligated=' !Ii 1(1 millior,) 

:CATEGORY 

.' .. 
',,' 

1.CONSORTIA PROJECTS 

2. COMPETITIVE AWARDS 
PROGRANI"IE 

. ..' 
" " 

" J. 

3.SUPPORTING ANALYSISI 
OUTREACH 

4.US ST TECH ASSISTANCE 

5.PROJECT ADMINSTRATION· 

6.PROJECT EVALUATION 

TOTAL 

".', 

JAil'.~ou~ts i~ millions 
... US~ 10 CON";' , "(;RA~nEE CON-: 

TRIEcUTION.. "'1RIEcUTION 
. , 

,.?5' 5.5 
• • ~. L 

', •. '0.5 

"",' 11 

2.5 

,'1~'35" 

'1- : 

. ,. ". 
," : "..: ;; .. ~"<. . " I' " 

.': .:'" ~ 
(1'."35 ' 

", ... " 
. \/1 ", ", ,'" . __ " 

; ," 

lb,: ':'. 
",', 

,':, ' 

-',.,',,' 

. .' '~ 

; :,' ",' :. ~.", 

:." :. 

'.".' " 

, .. ', 

_,J 

1,'" 

.... ,; 

" : ,c.' 



.
" ,'. '\),",; ~.~:'.f,',i;". "f; . .', .' 

~ .: .:. ',. 

", out of this'tc"t;~l,'~~:duh{:a~thori~~d;' the ::PACER grant 

funding actually .~~i. ~~Jf~~;a#~r,ov~da~~~~~o~~(~roj .. cts· 

aggregate to. $5.,14:~il.ii6n~:·c6~pri~ing :$4. 72"mif'iionfc)r", 

.... , 

." .:' ",. :.",,. '.>;':':.~:,:~:~:.\<.',~ .... ,.,,:','.":.', .. ',:., ...... : .... '.-.,., .. :~' :',. :,- "~" .. .>: "i.' '-'. 

consortiumproj'ects:' (seeTabi~'6;;"1) ,'and'O$O~41fc:,r research (see ,,>, ,":,,::; ::>:"'.,,,. ;,';:'>' <:::'( " , , 
Table 6-3) .:;:,'(Tht{';nimmation:"discrepancY ls>du'et'o't8urtding:~:: : ,.' 

. " .. " '. . ' ."' '\'" : . " . ' " . 
\", 

off). .: ....... ", ,') 

'. ~:'" 
.. ' 

.;,". ,,",; . 

7.· PROJECTS': IN ,PIPELINE' 
" 

'., , \ ..... 

L." .:' 

..!: 

,'., ·;:'.'~;······~'~r;'.'; :'.',' ~ ~·~·.,:t '1."', '. ',,: 

A s:igni'fi~an't':Zlumber,,~f 'proposals, ~'re :no~'being' ~orasidered:'" 
"".t • ,,'_ " . '. ,:,~.~,.,~: • • • _I'. • "~>,,'" 

.' .'.", ::! ,i ,.;-, 

for PACER 

,,', ' 
"'.1" 

7. .1' "pipeli'ne" :' pr~j~ctsDllta,,'" '" ':"., ' " " . 

Numeroii's pr~pos~lS' ~~;~~~':pr()Ject'profii;~~ ',~""have 'recei ve~.;som~ 
.;,' ., .... 

processing wi'thin . the PACER system a.-rid:; awai tfurtheraction. ' 
,'., " '. ,i '.". "'''j . : ~ 

Some have' been 'disciul'~ed" by, th£!' PRC 'and hav'e been. sent.': back"to 
• '··'.1 • ',~ . ,. """";",' .' " '\ ~ , • . . '" • , • 

the. secretariat for'revisiC:m. 'Others are stili 'beirigpJ~o,cessed: /. 
. " " .', ;- ,,',i' . . '.. <'. ....... ' .... , . 

within'the> secret'ariatprfor' to possible submission to the PRc.-' 
",;', :"; " . I ~": I 

Table 7';';'l'suinmarizes .the projects "in the pipeline'.'''':'':' 
, .. .' . 

l'.; 

.. i·,·· .. 

.:!' 

-'-' 
:'-.!. 

: .,' • y 

. '".; 

,.' 
L • : " .:, ~ I 

.. ',~ 

:. . . 

http:and.$0.41


.\'. 

Table. '':'1"Projects in the Pipeline 
' .. I·h. 

" '.' 

"':""'. 

1. proje~~t~~evf~wed by'·~~C\:·~tiderv'F.~tmulation)~evisi6ti:'. 
~ ~ ./'. .\ < ':, '; .' • , '., • .' ~ , , ~ • , i ' > 

, .,,',.> 

,'.' .. '" 

. '.',,". :.'~ ':; ,;'" / .:'; 

pr()POsal::··:r~irlll:·I,.D'?<.·.··· 

Effici~nt·' \.B:SE~r:' 
lighting" 

;:. '; 

SOOKV,,"" ,3 .. 

isolators' 
'. .' ' . 

Briquette ··.A~\m'Fuei~ ... 
, .. ' ~ , " .. 

" . ..... '.~ 

. .... 
. ". 

FBC~ . . . ·'Sika'· 
:drying:of 
bagasse . 

'<",'. 

Paddy . punjab'" 
cogeneration' .... :,<.;.' '. 

• ' . :';'···.i' ~ ',,, 

PV 
. ".:' <.1>;'\'::. "','. , .... :.,.'.:.' 

, Suryovonics" , 
, ~: • ,"'. «' ':;'~::' ';': •• 

' .. "" . 
. ':' . 

. ' . 
, " '. " 

: ", '" ;,.> 
'·"<z , ,. 

",". 

J:.:par:ticip~t:i.oll·.of· .i 90 .,', 
',other.firms·being· ' 

facilitated' . 

. Secretariat 
reformulating 

Secretariat 
appraising 

S2 

'50 

PRC mandated . .... ::3.51: 
consultant report· " 

Organization, of 
.... firms' under, way 

Development 
content under 
review 

"'; 

1000" ' 

222 

" .' 

I,;' 

", 

, .,' ,. 

Battery 
bus ' 

. ."., 

Relative priority 
under review 

52 
.'" ~ . ," 

·BHEL'.,'··. . , 
"-: .'. 

Centr .Eie~'·~· . 
,:' " 

,'.' "<'.'.: . ,,;'. :' '." 

Need suitable 
·'.manufacturing unit 
'in consortium 

Proposal being 
. reformulated 

524 

'1S" 

, . ---- . 

. ' . , ~ .. 

"' .. ( contin\led .overleaf) .. , ." . 

, .\ , .:: ,:' .~, .... ,. , 

""" 

,',' . 

',i! ,'" • 



, , .... 

• • ; •. '~'~ 1" • 

Recuperative'Sir'preheaters 
.. . '. \ " 

",,) .. J. ' , , ,- . \ 

Vacuum recloser, distri}Jut'ion' 
.' "'., ., ·.M ,. 

"", ,I "','. ,' .. -'.~ .: ',«,,: 
Coking technology, Indian;, coal " 

, :--~ ....: \ "., :l", K : '. 

Waste combustible' enifchiri~nt:'>" " 
. " ,.', . ~ . 

. e.· .. !'" 
" 'I 

"," 

,"j 

"'" 

Anerobic digestion ,of' wast,e 
" ;.' , 

':0.,. ... 

CNG kit for vehicles 

, .,' 

Solar pond desalination ~'; ::',:.'.; 
",' :' _ ;., 

Microproces sor:'energy'~'a'iuigeme~ t' ;::' 
" .;,. ,,' . :.:-, ". ' 

',' " 

.','" . " '," , ~ ·.i. 

.,": 

" 

" • < ' -.-,' 

'. ~ \, 

'", " ',.SUBTOTAL , ,." ~ "', ':,' 
,.'.'.' 

, ,,' .1,: 

. ,,' : ~ ',:,::,">,' ';, :: :'.'i">'~ 
GRAN~.'T6T~h:·:( PRt-re~t~~~d~hd:Jloii~~~viewed): ; 

:,~ " 

• ~. ~:--" ,t. 

,: :"',",.', ;", -': .< .~" :": 
'" J 

, ':;'. 

' .. ' ~ 

Disbursement 

v' :" 

",'" . i ,". 

,Cost' ' 
'.: ',' 

Rs, .:~la~hs 
",700, ,"; 

'30. 

600: , 
'.. .. ;'., ," 

'100 

150 

187 " 

',,220 :"" 
., .... , .. -.:., 

',:850:"; 
" -:'.:" 

'" .t:· 

3145 ' 
;': ,:'. 

estimatedmaxiinum PACER'~ontribution'of65%) , w()uidbe, 'from'" 
. . . ',I ' 

'\ ~.: 

Table,7,71isome Rs. 35, croresor about '$17Jilillion~, Su~:h.,:a, :,:: 
".', .J.,:. , 

,.,'." • ,.;. • .... ,,', :';:,.' J 

level of: disbur'sement,would exhaust the prese'ntPACER,funding ~ ,.' 
, " .,.:..,' .... ,:';"'.,:'.':'/', ' . .-<.):.: .<' :.r>'.:.··.. " ...... ' "': ~' .. //',.!.::::: .. ' ·''':'·"·'·'.:~::<':I' .. J .. ~.~.<. :", .... '\,~'.:.:':.'.';,' .' 

Anai terna t~v~ guidel~,ne, ,migh ~ be ,.toconsfder::·()nlY ,'th'e pr()j~cts. 
:- : ... ~ : '., >:""':"':'.':'.~,:'".,"'~'" ,'. ' .... '. :,!.';":'"'. - ,", "/; :,":",':'·· .. ;':1 .. ':~',·, ,.', " " ,' ... ', "~" '. 

that"ha~ta' ~ireadyi.",1I1dergone, PRC .. review.".At' a/65% '~PACER· ,," 
l.:.:',:: .. ': ' .. ';!':'; .......... '''; " .. " ... :~.,.,:,,-:., .. ;"J;.~~~.:': ·.I~':~;:_::'.':·' "'.;, .'.~, .:,' .. ,::: ',';-' .• ' ...... "'i," 1< 

j :~" '.':' : ,':.' :. , '·1 \. ' • ,,;" '. ; • ..-, ' ,:~ :: ~ : . 

",",:I~' '; "2i '3' , ' ' .'.;' ,,' 
',", 

.,," 



some Rs/. 14.crores,or $7 million. 

I~eit~~r,case,theestimCltes above 'do not take into 
" . 

account:~:that.,in 'thep8st·,· a large . proportion of projects' 
'.< '- ' .. ,. .:','. • " -, " .. '.: ',. :':", ,', : ~. ,', f ' .-':" :. < .'. • , ',:,: ". i; '. : '.' '. 

submitted:h"V:e:.bee·n"~ventuallY'i. rejected,'" so disbursements on . 
• ' . '1 •.•. , •. ,' 

either'teviewedor .unre'~iewed:·"~reseritp:i.peline"pr~jects!, 
-,'.:- " . ) .:. '.p-

should be much l'ess:thanthat;~h'e'figures: m~n tioned" , .. :. 

Extrapolating from:'t;headmitte¢!ly sma'll past ,experienc'e, .:the 

amount of . the PACER coritributi~n ,that·, might:r'eallstic'allyb'e . . ' :,'. ' . ',' '-',' .: ", 

expected to be exp~nded on both'reyiewed andunr~vlewedl>ipeline 
. ' • " !' • ). 

pr~jectS?;7~neglecting allfutuJ;8·pfoPo·sals· and:.the'cu~rent '.'. . ( . ; .. ' . :' . i: .' . '" >, ',,' • "'. , • . : ' ': • \' " ~ '" '" '. .-

plans foX-projects to be let.;th~·oughRFPS"~~~~\1ldbe:some. $8 

million. ','. ',' .... : .. 

" ."" :'. 
. ..... 

, . " 

"'.; :,. 

wi tll"~~re s tringerit:'pi6ject ·review,<~-..~.:~ssugge~ ted bel~w: 
in the. Rec~mrit:~nda~·i~~is;··:.·(·~·ec·.~:i.6~: 'g')' ;'.:~~·:':.i t····m{gh t' ·~e·:··~s:~i~a'ted:·'tha t:· . 

'''.:;;'';;: . ,'. : :.' , . .;, ,.;' '. , .. ,' .. ~, . 

actual:PAcERgrant~ 'to'all' proj-~:b:fs' tio~~;·.~inc:LUd~dln··the . p1pelirie 
woulda~6u~t~~;'a~~ut'$5'~iiii'~~., ..·.i'" ::. :...,';,:--' i..' .: 

"'-,~:,:' "':··:":·'\ .. ~h., .,-.. , .. '~. 

, Tne:extremely speculative natur;e:,of, ~uch' e~timat~s:mtist 'b~ 

underliri~'d.· . However ,these es ti'm~~~~:"~~ui(r im~iy'::t~~t, t·ot~r:··, ., , 
., , . _ '.,',' . , ":" .. _ .\;.~;_.: ~'l;.'_.; ~,;,,< .. ~,,:: . .", .' ",'.. . 

expenditures on projects.to 'date:an(fpt~b'able"pipeliriepr()jects 

would be.$10~13 'miliion·-:·"Pl~si~;f~r~:'admirli~st~~tive and:"~' .:, .' 
.... ,:~ ". . .. ' :.': '. ,~.:' ?~,' .. , '-."( ' .. ,,':::,~ .. ,."", :"',.' '.. '~' r ,'.,.. .' '. " ,':> 

research'andpolicy::s.tudY c'asts.·' This 'should 'leave adeqiiat~ 
'."r .! -.", 

leeway~'tofun~ additionaj ,unsolicit:ed proposalsOas'well,:,as RFP~ 
", " "', .,',.;, .... 

>." 

generated:,p~ojects, within' the $20' mitiio~"" total' budget:.~ 
", .,.-, 

:. ':"\.,-

'. ','::: 

','"., . '~ 

',.' ' 

, ~ . " . 

~... . . ~', ,"~ 

, -°1, 

!. 
, ;~', 



'. ~." .. ,' 
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. ~ ,". 

\~ 

8. ISSUES ,.'1' i 

.,' .... :~ .. ~ ... ,: '.'.': 

l:~~ues,exami'ned;,dUringthe',midt~rm '~v~'i~~~ton ,included both 
'. ,.',,, ';!.:~-;~:':'<"<:'.~: ;/. ~.'.:. '.:~'\;' > "j' :;,., .:: .!. '. :'., ,~;'.::' ";r:·:.;~ ";. <.;;: ,<; :~:,/:.>.';:.:' "." '.,:' .. : '. ': '., ':!':",,: "'~::"" . ~"'~.~'. ': .. ": ;<.>. " "."/ ',.' . .~ , 

the' status::and' outlook":,for,the;:PACER : objectives ' (see Sect'ion 3)' 
~.: ,~< :,~' "'-,.,;;., ' ••••••• :' •. :": ~".:: .' >/', .... \ ::.,: :." ", " ; ,.::' ':l".~;.\,,>:"":~" ~ .: 

and iss~es, associated wi ~h ,,the 'day-,to~day functioning of the" 
" .' 

secretariat"'a,n4:the',r~st'Of ,th~,p;oj'e~torg~nization. ',' 
'.', ' .," :t:' '.' . ,: ~:\~.:;';,'. );/' "', ' , 

':- .:;' • t. ,,', . ,.' " \' 

t ,.'. ",:,.,' .; ;;: .. : ..... .,:'::" 
l< 

PACER Objectives '\", ,',: 
.' :, 

• ":" • ,; •.• :, "~1 " • • • 

':,';,'The'fivePACER objectives are,en~erg;':.tec~iiol~gy, ,,', 
' ... ; 

;.' 

development;c~mmercialization,research~~'ti:lizatio~, industrial' 
, '~"'.; . "-".' ,'" . '::.,:~': ',.' .::;. .:."~'.:"<':~,<~'>.:;'.', );' :, ..... '. . " :. ",: -:. ,:. .. 

insti t'ution~building, and financial:,j.iirlo~·~'t'i~n .:~ : " ~' , 
, '. ;" .: ::' '" . ',., . .... ":.. . .... , '.~ '~'.,:.; \:':':". '.;:.~>.~}<~,~, . ,,~>~, '~r:t~,. ,.~ ...... "',:" '.:.' ~ r,. . '. 

Hore'detailed descriptionsof;;,t~e' :subprojects mentionedih:. 
':~:'; .. ".:.:'.'{:. - ," :".,,'~.',.,~,.'- '<":~'::'" .; .. , .... >.:~~, ,.:' ,,< .. :.<,.:,.:,"'.::~,.'::~'::;:(»' -,:j:,:"~""',.(.,,,'''.;>,?:.:~> ... . :':":'-":::'~'" ':.,'~',,>' ,,' ,,~:.>.~>.' :~,;-~,/,.;.,.,:".:-

the discussions,belowwillbe,'found in .. Annexes'6-A ,and· 6~B :') 
. • , ":' . : ,'. ".' " • ' ' '!, ~ . ~, ',,;;'," ". . . . '. 

' .... ' : '. ' '~ .. , ., 
:- :'" -,' " 

'. ',' 

" , ' ;1 

':"/8:~1~1'E~'ergt,Techriolo9;"'D~~~lop'ment~' ' , , '" '" 
'" ' ~ .' .. \ "?' c • , " " . ' ,": , .: ,', • " ',' '. ", I,'." .' "'. '. ':, _ ~ .'.; ',"'~ ::; : '" 'f:', ' '. . 

,'!'he i:onc:e~t anif pi~cedures of!PAc~R>:'are;, hove l;:~rid' some~hat 
, "'.' .\' "''::(~''',' " ••.. :~': '.1' " "',~,::,~:.~,~.""::!,,, > .... ,'~.!:-.' :".-'::. ", ....•• :: .. ,;;,>~', '.'-;,:' ">, ... ~(.", 

unconvtm tional' arid.'ithas;'tak~ri'ifime:>fo 'percolate down to R&D , 
,', ,",:::,>;!!:: ::',? <,>':"/""';-':>".' ': ::;' " : ,,', ,,' , 

institutions:' and,'iridustry~:"The, 'expectationwas.'·that PACER would 

be able~o::,attr~'ctpropC;sa:1S with ease'fr'~m:the very start~, 
",-'" ' ';:.~".::: '\.t' ",,, ~.,.,' ~ ;. .' ... ,\' . 

This h~s,."not' happened."! ,Tbe' ,PAC.ER se.creta~i·a:t", under the' gui,d~nce, 
'::-

of ERDA~;andPRC had>to,devise techniques'ofinformation,~ ,',h " 
":'~!;(., ~<;," :",.'" .~. ~ ,,;,~~ ! ..• : .J' , \,' " "'.' . """;',:.:, :. :.'. .-.' ,,':' "'; ., ..... . ,":. '.'.::.... I.., • 

dissemination ,and 'pr6je'ct,solidi tation.< ; The ,;projectsappr"o~ed " 
';. .<.:>~~",.,.; ;.'.';'.:.~.y> < . .:: .... :' ..... ",.,' ':>'.: .. > ...... , ':." ::, (:. >,"'.::.::.: ";. ' .' .... :;',,,:~':', ..... ,; .... ~.:,.: . ":</,' i.'·,."-" ~~, .. " .< . 

,', .. : ".~,,:. . 
~,' ':;, . ,'~ ~ , 

, " ., ,.' : .. , :-, 
,.,'. : .'~ '. ' 

',' , .. " ,':: 
, .,.' 

','.) . 
• '.1:' 

.• ' . ~ • • i ". : 

,'. ,', .\", . 
", I. 

"', 
.;., ·i' I ,j; , "',' 



. >:';' ...... , .• ';' .•. , ,,' 1:,:,~~:w:(;·,:.J·,:,\X:t,}(:(iY.:(·, :'. ?;~:;,~,,:,~::;:,::;,,!,; .·\~~·~::?·~::·':'N;r·~!c.,: ,:.' .. ' .. ' . 
·sofar>1·nd1cate. ,that the' response' from 'all the sectors has not . ., " .... ,,, -, "'. . , 

',:, ' 

been' uniform. . Ther'eis 'a geneJ:al'fee11ng that the powel:' sector, 

for. exainpie ,wh~ch wasideritified. as ··one.of the' priority sectors 
..•• , ,'.' .... > '. .... 

'of 

in the.·fp,· has" not·be~ri'able.:to·ctimE;upwi'th innovative' projects 

perh"l's becauseo~,e~,o~~~i;'. ~~~~ ~raint~o,,;igidi ti~S ' t".th~( 
industry·struc'ture>. . . ....... . 

. ' Thet~c'imtiiogy~L~sso~i~ted'~i th:,'prOjects~p~r~ve~l'a~'e of, 
, ';"::', .' l, ' .j' ',.." 'I., ~~ 'r; "'; .: ...!... . f' , ' ,"' .. ", ", . I', 

var~oulJ>k~~~~.;.,::·::while some"of:'the:m~ (e.g., the' regeIle'~~~l.ye .">' 
burner, und~~~;pr():j~C£2.·' iUl'ci'th'e:',,;c6mbuiiition' ~onf~()i ':. sy~te~tind~r ',:. 

. . ". " . .'. "' .. '. . '.' . -' .. ' , : 

Proj ec~3 )"::·a;~~·c~P~~i~"of~.':im~edl.'a ~~:.~~mmercialii~ ti'6n ,'there are 

others ·'(··e:'~·g.·,·:the··cfuel,.,ce'i~ .. un~e~··pro·j·ect '4 'an~;t'~~" ':PFB gaSif'~'~r 
under . Pt~j~ct'l;) :~~~bll~:'~iil :.:tak~: '~iiri~':~o':comm~-~cilaiiz~~ .: . '., ':, "." >i 

. ':.',' : .. ~.::-;,,:' ,:~'."~!<.,." "-'- ~,.:"~".:',-"~: :~-"~. ,.- '~"'q' :~;" "/ )~,," ""',., • • • /; .•.• " •••••• , 

Furtherm~te,' •.. technologi'es inv.ol ving "geographical or>f~edstoc'kJ" 
'. s,. ,',' "".;.': " '",,,-., -I., . ~:l' " ,.> :,q -, .' ' .... : • .' " 

limit~ti~:~s '(:~.g~,:win~>·fUel·'Cell:s'):m~;, .. nOt:.fi~'· well: into : ..... ' ,. 

Ind~an •. ener~i;~do~i~ie~ ..•... !H~1Hi~.!;~ii;(r;11.'.~h~i~!~ice·.·of •.• i.... ..... . 
proJects:and:·the:,varietY',of :t~chnologiesbas:beenencouraging.: . 

. •. ';,"", .'~:' •• ,)! ,.',,: .... '.""~' .. :: ';_ ',. '.J.>-, ','C',', '~>,'-.,:::.,,_.... -,.,' ...... ~. "'!, ",-:', 

Th~ ,~kCER'secretariat' ha:~'organiz'ed 'nume:r~~s promot'ional 
: ' '" ., ..• :' • .,:, .:':" .; .' :., .. : • • ': "J' ".'. ; ", • .;~ ',' 

activities ·t.o. dissemiruite'·')informat1o~:';reiating:t.o ':the·PACER: 
. . . ': : ;,". ,'-. ; .' , .' .... -~, . ,'.. '. '.'.' . 

",' 
project: participation in energy: conferences and seminars, . ". .~. .' '. ", . . . 

~ .:' 

presentation's to exclu~iveaudieric~s:in different partEI' of 

India. The PACER Secretariat has,shown enthusiasm and 

earnest.Ioess ~ in ,attractil'lggoocfpr~j~cts . from' var1()usenergysub7 . 

secto~~i,~:. and:lf ,'~he 'response'~~s:'been slower than. desirable, it 
, ,J;,>', "" : " ,:" 'I, ,-': .i ... ' '.' ':. ; . .', -;:'. ,':, - ;': ".' ';.' , ••• ,,' 

cannot;~be attrIbuted't~ ':the lack::~.feff~rt' of the Secretariat •. 

The,Q\le'st1on ofpr:i.'ority·'in energy areas is beginning to 
. " , ;' . ""I" . 

arise. :PAC'E~"'~'goalS and;obje.~tives a~every wide ranging but 
. '. .. . '~ .. 

;:'-, " .' . I.:':' ,; . . . '" '" , ,-,.. .' " .. ,." •. , . . 

its resp~rces.'are ''iiin1ted.:/·The· objecti,.,e,·of'making, amnjor'· 

impact~he~~f'~~e' m~k~~~:{t"" ~i~';:the~.·~~re·~·ss~riti~i .• to .' exalRin~ .'any 
. ',. '~:":i.':.~,'._'~"~"::":~;';/""':":":' ':,.:_ ,".;" ~<':'i'" ... ~; .... v- •• ~,"<:;. ::. ..;., ..... " ; ." 

-:. ,' .... ' 
-;:". 

, .'." 

." ," ,,. ., •. ,.' c, 
, . 

. ", .) :~, . ,.' 
.' ~ . ' 



:-.; .::\;,';j';. ::_:";',~:!,.:\ -'. . " ," ' 

"/ , " ,',',' ,.' .... 

implicit:,prior£tie~"in:t:lu!:>'PAt:ER:selectio'Il' pr6c~ss~sofar; 
: >:':" :",' ". : -" ,,,;' .::-' .:, .-, :-';,. :";": ':~, ,';' :- .. " :', \' .. 

becau~eoi,the,smali,numb'erofsui table ,projects . identified, 
• ',,',:, •• ' " " .-,' ',' ' . "1, 

this pr'~ble~has' :beenin,abeYance'.~.',B~t: :in'the. future,ft;,.seems; 
. .' ~,.:':,' . ~ , '. ',~: .. ,\"",:".' - -. '.",. "/:: .. : ".. ""', """,". ~~" ,: ,'.:;'. """ 

reasonable ·thata"pol:i:cy'C>f: "well-roundedllessi'~~:"w:i.thinthe: 
, ,.' ;.', , ':,.'.:':,';~.';\;,'. ',';.>: ... ,.' :." "'" ,.f·. 

ovel~all . framework 'of Indfan·.national . priorities··;....;. would best' 
, , ..... , ",," '.....', ' ' , 

suit a demonstr,ation ~rojecto~ ,;'th'eme:;d~~t si~e~ofPAcER. 
,. .~ 

The n~xt. question,fs:'a:~e'the goais of, PACER served more 
'.' . , ;,'." :., ':,. '. ','" " 

effectively,byc6ricentratingon'a large number of smaller 
, " ,~ ',:!. 

projects. or a '~preponder~nceot'~high':'btidget projects 'which can' 
" J ' • • • , ': " : ~'.' ",' • • 

only be' a:few in:'nuiriber' dueto'budgetary' limitations? Should 
, • • \. ~ .. ' , ... ", I . .' ~ • .' " J 

rough',t~rgets:be','i.ndicat~d: 'e'~ g .,>'two . thirds :of.,thebudgett·obe 
",' " ',l' < • , .. ", ',' " '\., ,,',. , ",'.' 

" ',:' :':' , .. , '" 

reserved forpr6jects cost:itig:lessthanso manym:lllions of . 

dOllar~;" T~eC~nSequeric~ ~Of'~~:~ch~a ,'POliCY would'be . to, virt~allY 
rule out'any.newproj~cts inc:,~b~' CO~l' or lar'geJ/ power Plant'" 

techno'~o~ies~:: : J\";r~~ent 'SOljtio~",m~ghtbe ,to aim for 'an·' 

equaiit'YOfSha'res' 'betw~e~'~ig:~'rif"~mallprOj~~t~',and ~ g~ve 
, , ' ',"', • , " '~. ,:~ I .' .' . " '., I" '.':,:, ~ " ,1. ~: 

ERDAC/~RC::the fie~ibiiity 'to makead:justmentsdepending, on the 
: .' '~' .' " ': ' , ",' '. ~ . . . 

targets.o'f opporturii ty •.. :, 
";, , 

,'" .. : :' ~ ".' . 

The next question is.abdut· the'selection'of,organizations. 
;", .... '., 

, .. ' , ' ",' .. ,I i , ,'" ~,' . ,'" ," " . , . ., . . 

Are larger firms more likely to produce timely;results of. the ; 
, '. '. ~. ':;. 

desired quality? Here againthereare,no'universally valid· 
: ' .. ~, ,.'. ~' , 

allswers: the<quality of. company ,operations' (especially regarding 
, ' '. -'., . . '. '. - :-".' .' ' \' 

the speed'of 'theird~~ision making process}, 'the commitment of 
~. . 

the top management' (financial1Y'as well, as managerially), the' 
" "" ' 

compositioll:,and'Jnotivation of the team and 'the caliber' of· the' 
", ' '- ' ~ ;! '. ; , ,', ' 

team-ieader, ':and the.'.~vailabilitY. of internal funds ariel 
,I,' 

faciliti~s.:t~ c.~;rYout the projec't ar.·ek'ey:decision' fact6rs., 
,', ';':~',: I' ' ,';, :':t..;- '>;:' : ; ,';' .'~' ;,:"",~~.:r!::,.' ,:,'J:.!,:; '~" : , .... :., " ./,. ,",' ) " :,',;:~ 

Bigness bY'·it~elf/is',.no . advantage : after' :a11, ,one' of,. the PACER 
'. i, ';r~' .'~ ·i\'·,·:. "" ."" " ",\;~,r. ';.'<' 

. :' 
• t, 

.: " 27 
',',J,'"" 

" 
, '/', 



, 
'i, 

.::: ':;'''; (··':-:~::···"·:'::;·~-~;~;;·:·~;:':-·::·'~:·:Y":= .. ·":':-:::)/:.:., ;~"~':;:~'::::':~ ';·.:.··:)~',.'lf~·:;:·" T,. "', "'/I}.':~~:.:(:"::- : '. :·.<,).:,"'~7'·· '" 
subproj'ects ':~i th:'" the Sl'o~~st start'uppatte'rn"is wfth' 'two 

organization~ which aregiant~in th~ir fi~lds'l 
" Nevertheless ~', the present ,restrictions on the size of :the 

PACER budget 'may suggest; some 'reasonable project size limits for 
, . " ;-

. ~.' . 

the near,term. , .,'.: 

',"j 

: 8 ~1. 2':,' Conllnercialization .. 

The PACERse'cretariat' has been Buccessfulin identifying 

entrepreneurs, 'wi'th'>':i'maginati va engineer,ing design~deas' tha,t 
.... , 

show promise ::of'ready comme~cial saies;, in particular ,the' 

oxygen-sensingpombus ti~ncon trol,;,'~he regenerative burner, and,' 
" ,',",.",',,' ,.,,;';:\>, "'.;: ':,," ' , " :!" 

the fluidize? bed,forheat,treatment-- all of which seem,<to be, 
, ." 

adapted to speciffc m~rkets, for e'quipment for sma11"':scal.e 
" . 

industry. ' 
, , 

, , ~"'"' 

The market forelectric,,'power from new sources like the" . '" .. :. , "', ,',' ,';' 

biomass gasif'i~r (Project :Sf:and 'the ,a~roen~ine's:'" (ProjectS) 
,.' ' • " I. • ,<, 

will depend somewhat o~ att'itudes'of el~ct'ric:board's, but the , 
' ..... 

commercialization potentia1'is'there. 'For'the'amorphous-core 
" "', "" -

" 

transformers, the market prospects seem go~'d, under a mandated 

po1ic~ of a fixed market share for the new product. 

A specific "sleeper" market of great promise' is that for 

the deep-cycling lead batteries .' (P,roject 11) ,; ,in the colLtext of 
" " 

a vast unfilled need for cheap~'r~liable'backuppo~er. 

, There, is a always a problem in choosing a precise 

definition of commercialization and the conrlected questions 

,related to the selection of projects and techno1ogiesdurin~. the 

': .• '2S' :", ' 

<,-";'. '.': " 



~', ,', " ·::T .. ", :.' , , , ~ .. 
" '.. 

projects 'th~t:;~ati,:~l:~~v~16p~d"~ofult(c'o~~~'rcializatic>n, and 
'. ' :" -' '}:~ i: • ' 

market 'penetra ~'iori"with, ,t'he: suppor't . of" ~ fAdER ,~~ant.' However, 
.' .. ; f. '". , .' . : ,1<:;<'; 1 ' 

the phrase, "Acceleration df,'CommerCialEnergy R~search'! leaves' 

some . ambigUit;;~~,?U~~hest" t;'s~hata~~odu~t or' ~YS tem ~hoUld 
have attained before':ltbecomeseiigible for consideration.under 

• P >.,; . 4- ":. ".: ;,',' '. ' ',' ',' ! , • ' , ... 

the PACER program! Is'''developinent~'''' s:ufficient, or ~ust 'true 
, . "',:" . " , . ". " . 

,'- " 

This isstiebecoIlie~a top:l.c:of discus~ion in the 'context'of 
'. .-. ",' " . ' . . ' . '.' 

projects:stic~·~s·the,~ne.:on ~uei cells:'(Project 4), which is in 

no way~apable'of,gelleratf~g'anY'funds fora'c~nsiderab];e period 
, . i. • ' 

of time. "While:every' technology development, t'und typically " . 
" '. ,";,-; 

supports's'6me"higl{potential ~'.high',',risk, l~ng-gest'ation-period ' 
.' " f ~'. '. '. • ",\" '" .-.! . ' ,,'- ..,.. . ...", " " - \ 

project~;' th~se pro~e6f~)~hOuld~ot ~rod~~e·a neglect'of\9th~~ 
'.',' . 

high prfor~'ty projects'~ ';:rn··other words, ,a'~uitable,balance 
,;', '. 

between ','development" ,arid ~"comrn~rcializationn needs to be 
, " ".' '" . '. - , 1. 

established.' 

Then comes the' question: of en~rgy, economics ~" 
. . ' ~",:';' 

Commercialization, plans that '~o 'not.,take,~~to~cc:O\1rit the 

insights gained bytrained':enex'gy anali~ts:~,intheir'studies: of' 

the history of attemp~s"'t6de'~~10P:' rie~,~eri,e:~gY"'technoiogi~s:'~.:n~ 
the" risk, Of,foullderin~' ',~~:,p~edictabl~.·".'i~~~n1~~l'.'t\nd~"~~ritetiil~," 
difficultie~'--~",especi~liY'in'the' 'fl~id:~'f'r~n~~a~ie:e~eZ:~y""" 

" ,,-' , '. ,. " -.' . ' ;,./ 

technol'og"if!s .::Na~Ural1y,':,:sinc~soJlle sim~listic methods:' of:, 

financialcomparison~maybe'loaded against high-capital cost 

renewable, and clean technologies, appropriate methods of 
;r; }:.,'.... , . 

", 

comparison'm\l~tbe based upon life cycle costing, t~ke,into:','" 
,. • ',., . • ' • . J 

. \."-., 

http:Natural.ly


. ':;::,:.'o:::,;}!~~..:;s:'.~,~;i'":{:~',:l'·;/;r}:~,;x~::~~;r ':j":;::'i';;:".::;' '}::';:":\~):\ ~:':;L'.;},(("~~::"1-?.' ~.' "~':.: .. 
into ac'count:subsidies' and hidden costs ,arld~on~id~r local' . 

'.' '.' '.i. ", . . . , 

national problems' ~~Ch as shortag~of . fore'ign exchange. ' 
. . . '.' 

ThePACE~. st~f'f.·do~s not presently have the com~'~tence to' 

deal adeqUately~itl{ 'stich que~tions~'"the' "~'dd~ti~n of' outs'i~e" 
. I".: I" .' .,' • ",',.:." " '. ". . :';" 'w" • 

consul ting,help ·f~om. qUalifi~d ,or'ganiz'a tions in the "ea~l.y stages' " 
:""" \. ;"':... ,.;-', 

of the .apprai~ai;piocess, :Ls'indicated . (see';section:a.~ .below) •• ' 
. " '" .... :,.. .,:. .: .. : .... 

> ;' 

',,' . 
, ... ,-

a .1. 3'. Research Utilization 
'.. .. . ! I ~ 

A la~~e gap is wideiyrec.o:g~iz~d.'to .exi's't. be't~een' the ". 

knowledge 'and 'expertise available . iri.resea:rchinstltutions' and 
. _:'. ..'.: I,'" 

universiti~s .and,.their·utiliza'tion, ~y ,t'he 'indusirY.'This 
, .,. ,,, <'.",,';', .'. '. . '.' , , ...... , .... ', .' 

impressi~n~asbeen're'aff'irmed'in"mariY' of . th~ , conversation~the . 
teammem~e~s'ha;d'wi ~ha;wide s~ectrum of concerned indi'vidu~l.s'.," 

.' • •• ,,' '.' I :.' '" • ' ' '.', .' • " ~, ' • , .' 

A.t':~ria-tionallevel, thet.as·~ of' attacking this problem of ' 
:" .. \ " .,:", " 

gener~tin~'indig'enous technologi"eswas . initially' assigned ,to the ',; 

CSIR :'l~borat'ories -- which till recently did not have any, 

linkage'~o the marketplace int~~ ene:rgy ~nd power sect~~s ~ . 
•. ,' "". .' • ' . . , " . ,i ":' ~"_'; ( ••. ~" (.::~,~:, '" , \' 

Even .in> the relevant' engineeiing:fields ," the motivation' of the " 
" ~.'< ,," "~' '<:. ~ '. ~.: . ':','::_: "<! !. h ..... ,: ' .,.' • _': •• \ 

research workers has beenpubl!cat1on.of ,research reportsrathet' 
" :1'. . ", ','... , ,",.. . '... . 

than the' commercializati,Oll' of'~_ enginee~ing; prototypes ~ ;.' "The" ",_ .' '. 

reluc:ta~ce of government 'agenci~s to,f~nd R~D;proj'ectsin' th~' ." 

pri v~te ····sector has' f'~r~~et' "di~;c~u~~g~d ·~'~lose;;.i·,'~b;~pe~a~iorl, with 

CSIRi~s~itu~e~"lfith ind~stry.\,;i. ,"".' ':': ",.:',.,." '. 

There have been:~~ number of . contacts bet~eeri. the PACER' 

Secretariat and R&D institutions' under 'counci:i' ~f·· Sclen'tific and 
, ~;\' . 

Industrial Research; (CSIR) , . and cooperation:~as.b~en noted'wtib 

.. ". ',-

.', .: . 
,.' , 

, ... ' .... 

~ " 
, '.', ,,; ,: ;,,: 

,,' ,', . 



supp~rt: deri~es: frome~terrial in~tituti'6ns, ":Ltis 'mainlY in the' 
, t',. '. '.' . ":" ,:., :'1' ~. . "':,' , . t, ,.' , • ' , '.' " 

form of tejtiri~~,mathem'atical"in()d~ling"':and~ystem engineering . . . " .: ....... " . ", " ':\'.' '), '. '.' ' . '" ' ", " . 

Indian Ihstitute "of'~Techrioiogy; (IITY/ normally concentrate: o.~ 
'- . .' . ~ , , . ';', '. " . :'~" )..... ; 

teaching . and'ba's,icrese'ar\~hrather than on industrial :". . 

applicati()ns. The, IITs' do,:'hc>weve:r,,~av~ a policy to encourage 

thEdx-s'taff 'to interact w:i.th,the:'i~lC:iustrY and, permits them ~o 
. .I :.c,.': ' , .; ~ 

sell their expertise" and'knOwiedge~throUghCOnSUl tancy 
.' """',i'. ", . 

arrangements. " ' Theyofte~: t~erefo~e 'provid~theo:retical backup 
'. .,' '. . 

'. ",': 
and 'analytical and"software:"inputs to::,industry "but they "cannot 

be expected to' take:'~ ,leadershi~ 'role, in 'the process of 
" ..... (. ,', . 

commerciali zat:lon 6ftechnc,iogies. ';::i:t ,is' in such backut' roles . ' , , .." . 

that theyhave:beert observed ,t()figu£e.in,the ongc):l.ngPAcER , 
" .. ' -: .(:. ' , ' .: ," :,1 :,' :", .... 

. '. '~"., , 

studies'. " 
.' ; 

, 'Under"s'uch ,condi tions,', ,the linkage ' with outside research,. in " 
• ' '.,' " ' '. ' '. -', , .' ~ > ~ , • , , " _,''- ": '. • ' " • ", • , : ',,~ ," " • 

I ~, " ' • ' , ' •.• 

the ,c~riscirtiaprojects':ihasbeen'weak~,. > '~ , 
, ,,' '. . '; ~.,. ',',. ,,' ," '."1 " c , • , ' :' 

PAcEIL~uppoii~te'~ea~ch d'itectlY:;:howev~r, under components 
, ' " ~" ," ;'.,,' ',. '.,~. t, ~. .' ' • , ' <'J' : :: ',_ .' , . " J'. ; 

, .,' 

Two azidThree,:, :~fthe' proj~ct. "These' projects have served to . -, ' .,. ~ .', '.., :.' , ,.::-." ; ~< ,: . ':, <'. " " " 

foster:bo'nds,::'between" the .research:'commu~:i.tY . and industry -';',if, 
• • ~ ,:' >' .: '~ , 

often ,only:~iidirectlY'~ 

\ . ' ,> 

',' . :. 

" , 

. ',I,' 

", '/.. .~". ',.', 

';';;. ' 
".' .J •• ,'_' 

. ,.,' i~ 

, .". 

'" ':.', 

,.,-

, " 

, ~ , 
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.. '~":: ';;~:.;,t ;:'/::'<:" ':_ :',.,:;;~. '<: '('.~ :'i.:'~"'~:', ..::: :",>;,:' ':-, :-,l,!"/ ::;:-:,: ":."I·.:t:~ >', \:< /."-: :,:':;:'~~ ~';. ):'~, >_' f.'.:': ,./ :. :-:-,::,:,: ... -:',: ';,~;~ ',~~ .. :l·\', 
.' .': .... ',;8:~1;.~f:Indus6:ial~,Iristitution~Buil'ding·.' " 

" ~'-.. ~"',",,:,:: .~". -,' ",:.:'~ , . .. - . ,.-,:'~,.,,'." " ' ," 

The .PACER. 'concept'of .bringi:ngtogether of the manufacturer, 
;. ',: ,.:" .' ~. , .:: 

the usera~d:a',researchorganization touridertakea:project 

make~ •. ~.·~r~a~d~ai()f,·~e~sei .. esP~Ciail.~'in ;t~ec~~~~:tIndian ... , .. 
conte~'£)alth~tigh:; the:i.ntrod~ct~~Il,.ot'·a: certain'd~greeof'" 

,,,.;,:' ",,::,.,.<':.: .. ',::, " . . ',: : ... / ",'.;':):',' ';, ',:""" -- ':'f ~, 

flexi'bilfty . may improve its .. functioning:.··..·, .. 
, - ;.' . . :' ~ 

Intheconsortiumpr::o:jec~s', PACER . ha~ .·quite~rightlYPut.· the:' 
., ",-;'., 

emphasis on·ind.ustri,alorganizations taking:the ·,t~adind role . ... '. 
" 

The' industrialfirm's.musttypicallyidentify>their. kno':'iedge I". i 

• , :::.' 'f '. ,.', , .' ." .' ',' " • ' .. '.',., \' :~ -' '. 

gaps andfind·t~searCh;organizations~n(i'·~xpertst·o·pr.ovide the 

, .\'-: 

. " , . ':, '. ' '.' ~' . , 
_ ~.,' , " I ... ' 

missing iripu~s. ' PACER' has now provided.anew'<approach 'to ,':,' 
:, " ~",. ".: ' -.,,;' , . ,.:t 

institutionalizin'g these arrangements"'-~:,under,~~ "consortium". of 
, " ., " '." '." '" , .. , . 

whatever nature --wh'ich·.~:~n·h~I.Ptoiri·~~e~s~ 'the frequency Of<'/-",,',' 
" . ." . 

such inter~ction~. ';, . 

classical. sense of .. the:word:L~ cOJllP~riie~ventu~in~'j~intlY 
: '" : . . ' " ". ~r~:'1 ;( :.' ' . . ~' . "",' < ,'. :. ;. • :. ",' .'". ,_', :>~, ,,", ,'. ' ... \.', ': ".';'·:t! ' ....... , .' . '":: ': .:_." -' . ", ~ ..... ,'. " ,~ .. ~ " 

project,' sharing:,inve's~ments:anc1 profits 'or losses ~.' The. . ..... , 

patte~n~"inste'a~,<has:~;~~~ ·i6~"one co~sor~~u~.member'to .. ~·C:t.,as'. 
the en~rep~~neti;,':;~;~hii~;th~ "other one (s)' acts as' ~':guinea pig 

, • • : , ,: • '. ~,' " ~, J , ' •• '. .' '. ' ''-' ~,. • ' • ,I , 

(end-us~r)'\or:~' consui~l~t., (research institution.)' 
, ,:, "~' " • - , I' .' '. . " . • • . ' 

In summary,-:·creating::·a pseudo~researchorganization s'imply' 

for the .~~~~·.~:Of·,!~til~i·l.ti;ri~g·::the condi tions.;~et;~c;~·n:::'f'o~:a··PACE~: ' 

sUbPro;e~f·;mCly.someiimesh~·t, .be'either '·pos~'j,bi~.~:r:.·d~·~~rabi;~· •... ' ", 
:. "", ,~, ',' _ "'. " .' ,,'; .. ',," - ~ :." ." ,,:': "," ,.... ~ .' ~ ".:. :-

If atwomemb~;~' dorisorti urn· hasadequa te "'te~h~ical and:scientif ie 
, t.,,: ; ;. :'.' . ' :"", , ., ",' , , '. ": .... '", . 

• . ~, ;'. \~ '.:. ,. :~I:' '-t":;, r-.:: ' 

expertise: .and:;:fulf1·11s ()thercriter'i~,f6F::bbt.ainingPACER·. 

suPPor~,fllein;~usion~fa ~~ird memb~;·#a;'Ii,,~oilltii.s~.\· 
.,- l--t ' ": r' 

. ,:,,' 
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~,' ' " " ',' , " . ,," 

",In c~fupo~erit''r~():~i;'/Three;research projects, incidentally, 
, .~ .' . , ., 

where.irip~t~:Of,~ational."o~ :internatiorUll ~~P'eriehce on 

'tedmic~i: ,'" economic',' ()i·,,~'~~ration~l; "mat te'r~,wotild :1n.prove the " , .. ", '," ,', ,,' "" " 

.~ ; :," ,.' 
qUality"o~'the concl~~ions~',aconsortium approach ,for research 

. ,-' '.,' 1 , , ~ " ' 

, '.,," " .", '..' . '" 

,wi~h" Indian, ,or 'n~n,~I'ndian membership',may be' useful. 

'"One of'< the :contributi~ns'ofthePACER:prOgram which must" be 
,~; ',' . '.. ' " "...' 

: 'very highiyrat~d"i'~' i ts,emph~sis'ohbring ~he' users, and , 

mantifactri~:~rstogetber in 'Joi~~pro'grams,.'· As in any sel:le:ts' 
" , ,'.., " . " .. ,' ' ....... , 

,'market, ,the :role '~f',th£{·us'e,J,::i'~ "technology,d'evelopmerit ,has b'~en 
" ',';' ",,' '.",;'., ' ' '.:' .',... ' .. ; ''', ',' , ," ' 

: weak in:i:rid~~'."ThiS is;':also'tru~>cif the 'energy ~nd power 
.' " 

;.' 

,,:',sectors.: PACER;:p~o;jects 'ha've ,been ob~erved,t~"helP bring 

ai,ch~rige bothfn the 'attitude of the manufactii'rers and of 

'p~oce~s ,~- ,~ven' th~~gh "'there' m~y be ,nodire~t financial 
.," . " " ,' .. " .... '; •. ' , , ' . 

abqut 

the 

iDvoivementof, users .. in m~ny'Of ,the~.ctirrentP~ojects, their 
.~:.',; ',' -.' . ',., . ~r .... '; ',",. . " '. 

,; , ' . ( , " \, . ,~ 

involvement ,in testing, and operati6ns'is:'of immense advant'age, in 
I ,', " ~ I:: t . • " . • " , .. ' .' " ~ . ':: : •• 

th'e 'eVolut~~n 'Of marke~~oriented· ~~liable pr~d~cts and systems • 
\ :.';. .' 

i~\~part: ot ',' th~ iris,t;i tution-building a~pect 0.£ PACER, the 

,de,sirabilitY:,o'f 'i~v()lv'ing :'a large number Ofd:i.f,ferEmt firms, in ' 

, t'heprojec'{:~:a~)~' noted'. 
. . ',','. . ,,1' '." " 

. ' : . , 

,Furthermore, the,r61~of alterriative 

a:~erities~f,'fund.ing, for,: given subprojects and organizations may 
. ' ,. ~': ,: ' 

'~8 ~ 1'.:5 Financial Innovation' ., 
", 

'" 

","/.'E0n,d~itional grants were used in' In<ii~: i~"the ' P~?T' progr~ms, 
i,::f~J:, one,/:but the idea has receivedmuch,~PUbii~itya~ ':a,l:~suit of 

'PACER:' PACER may fund up to 50%, (now' in~~rmail; ,:65%")::'~f" ~he . 
. >:,::.'?::,:._ '; . ," , .', "..... . , . '.":." ',', .c" ," 

total cost of, a project ,or' $3, million;';':;. .. whic:heveris' les's' .. ' 
,,:'<'. ' , ,:,'" ,\"', 

.,,' 
,,': "'" 

r~' ',' ' 
.> ,. 

, '; ~ 

", ' ...... ' 



financing upon commercialization of, the technology: .however, if 
"'., • ,','. I' • 

the technology does not,succee~in. being cOmn\erciali~ed, the 
, : " ; ," '. .r-:· . 

grantee does ,rto~.:owe:anYt'hing.t(),PACER~ .. E:~seritiallY, ... the . 
. ,' " ......... : .. ' ,', .. , '," :" '-.:, '" , . , . 

conditional grant :'is '; a:::formOf . r:isk'fi~~ncing, ~,wher~ ; the grantee 

pays b~CkorilY·~·f'.successful~.':: """':, , ",' , '::".'./, . 
: ', .... '. .~" \ ':~: ", .~ :' \ <, '. ',~ . . . I' ,_ • " :<: . 

In f'~rit;it is ,in" the: areaa,ffinancing thatl?erhaps: some 
, . ;' 

ofthem~j~r achie~ements. of the PACER' project' have been 'mad$ .i,:, 
" ",'" - .' :', ", ,." .',' '.' . 

Whil.etheidea'Of'\·~·~~ndit:i.onal' grants is novel;, potential."" 
, .' . ,~ . . 

,". ";. . . 

Some see granteesjle~m~':to be' becoming accustomed tC), the idea. 
:"., '",.' 

it asarap:i.d, 'red-tape-freeloan ,for devel()Pnient~ "Alt'ernately, 
- ' , ".:," :;':' . :.' . ~ 

it· i~ "looked on. by others as 'allalogous .. to' the' fa~iliar '.~atterri: 

of royalties paid under a licen~i~g~gree'inerit'~' The>s'olid'" 
. '," 

reputation of ,ICICI in Indian ct~dit·circies,'pl,us:"the. 
~ '{ .. 

familiarity of. manypoteritial' 'gran'teesw:i.th ,the" PACT pr.ogram, 
, . '" ) . . ....., 

.. ;. ,-," 

has evidently a.ided :inthe,growi'ngacceptanc;:e' of 'the PACER' 
, '. " "'~! . . ',' ":.' ,. -, ." , ' ,: '. " ";' ~ " -". ' .. ', •. f .,0' 

, ,'" ,'. . ,. , 

approach./Tller,e is also some evidence . thatdesp~te .• ,the 
.' ';" ", _, ", .", ,', '. :', . ..', .> : .:" .. <, ", ,", .'!.' -'. f'., . 

condi tionali tyof"the'grant,some g,rantees ",ouldfeelpressed to 

'make re~ayment under any conditions, to preserve a ,good .credit.' 
,. 

;;'rating.' . The maximum of 50% financing was felt too rigid by 

PACERiSecretariat and project developers, and. this maximum is in 

~hepro~~ss of being in~re~sedto 65%.E~~ept.f6r~ome 
. .' . ','.' '. ' 

, " ',,~ . 

compla:i.nt~from'ongoinO project'sponsors,about'the'~igidity of 

~'he 50%'rule ,'the "co~(ii.~iona{' ~rants, o'nce, e'~~:~~ined,. seem to be 
-:. '" ";,'.' 

v'iewed' positively':',.: One dissenting comment, however, came. from a 

' .. gra~teewho felt;,thatthe conditional grant was actually ,an: , 
. "« • . < .; ~ f" ." :, ",:, !' " ." . '. . 

incentiv~toifailbe~ause,then, the grant would not have to, be 
~:.,' ~' ".': \ .' .. ~~~' . . !" /, ' .,'" . ' . 

,', , ' 

:-•. paid, off~·,.Thiswas.a reference to the· possibilities of· 
.. : .. ',', ,'.' .'!' . .; '," ,,' 

, '.:,'" ., ;,,'.' ,",'. ":.' -:: .': ::',:,:' , -, "', .,' - . . '.,< ' 
, ; , ~, .; 
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: ".' ,'.' :'.' ~': . ,,' .'. '," ., , .. ".; ;. ~' .'. ' .' ..'" .',', '." ,: ' :. , " "::,' .. ,' " .. " " " "-: '. " 

manipula ting ,the, .', techn'ology, , and 'the 'ins t i til tional,a'rrangemen ts 
• ',",.. •• :'. j '.:' '::-:. "- ' • '. '," ;' , ,',' ': ,.' • 

so as t~,1give :'\h~ ~ercePti~n Offkflure • ;Alth~ugh the 
: \; ,~ , 

possibi11 ty of this exists, the: 'presence in the PACER pI'eject of 
" •. ' '! • ,. • • ', .. , 

, ' , 

a strong',d~\'ei6pm~nt,'b~rik" 'with' ~~ten~ive .deai~ngs'i'n<; the Indian 
. ~ .,:', " 

"I. " 

priyate~rid ~ublic '~ector';is a"cons~raint to'manipulst:ion. 

Grantees :f~ltthatth~yco\lld '~()t af'ford to default",ozi ICICI 's 
• '" ' ..... ' • .; " • " ~ '" ", ' ! - ' " ,.' • '-,' , ., • ') , 

grant, to avoid any negative impression~ of their 'co.mpanyand 

fututepossibilities of borrowings~ 

Increasing the maximum amount of, PACER financing', from' 50% 
. "., , -. 

to 65%, however, should provide enough'flexibilityto the 

program implementers. 
~ . .. ', .. ' ,":. '. 

'A furtner1ncrease 1n percentage . , ", . 
. 'r ~. 

; fillancing might dilute the value of fi~anclal' "c,om'niitment from 

the ptoject sponsors and provide ,less of an:,incentive for strong 
". " 

--,commitment to project success. 

,8.2 Issues Program, FunctIoning' 
, ~:~ 

, , The evaluation team' ccmside~s that 'the PA¢~R: program, has 
". ,1,' 

, functioned' extremely ,wellunder'B very:diffic~h-t~et of' b~undary 
: . ' . ~ . ~' . '." . 

" ", 

conditions. The support pro"idedbYICICI,JIlan~gement and 

organization to PACER is exemplary ,and it i,s : hoped that this 
. ,~' , ,.. , 

will be continued in the futur~. 

The startup perioq'was ','s,low: PACER, was a new concept and 
, ". ,""" ,~~ ,:; ~·,t··,<·' i; " : ' 

that 'the staff was ,nt!'~~'fI;~:fi.1Y: tin a long, learning curve. There 
, ", " " "::::?""'+'::~:;:::' ::,',' ,',:", :-:~, , " 

has been a marked chang'e', ~of, 'pace recentl'y, perhaps reinforced by 

public awareness gene~~~:~~:"'at the PACER confe~ence in April 

1990 ,and'ther,~ ,is likely to be a considerable pick-up in, the 
, , ' 

tempoofPA~B~~~ctivities, in the coming years. It will 

therefore be, e~~-entialto., become more critical in ,the sele'effon' 
" \ 

/ ", 
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.. .. 
with increased:work will not be able to .cope. the and still ,. 

preserve quality of decisions and indeed improve them in the 

area of energy ,economics 'and technology analysis~ Indeed . The 
, . ' .. 

, , . . . . , . . 

PACER staff, ar,e'n.ew:to,the ' e'nergy' sect~r but have acquired 

knowledge of '~any" ~~, thetechnologi~sinvolved both' in ".' 
" " :'" . -

." 

conventional and'newenergya~e~s •. They discharge their 
:" .-."' , ,. ,lj . 

functions with confidence and 'have been.taking,~onsiderable 
•• ,." -:,.' '" ,j • 

. .' 

initiativein·sol~citing'p~o~~cts. However" theY,do not: . have, . .' ".' 

nor can they be' expected to'h~ve, in depth knowledge of the litany 
\,'," .. ". ,,',', '-, .,..' . 

technologies ~ndmarkets'th~Ydeal w~th. '·.DNES' ~taff'bave giv~n 
'. . . 

a great deal of help in this area,:' and, it is indeed. fortunate 
.. ' .r ;-.. !" <, ;,' ". - .. ' 

thatan,agellcy involved Iii nonconvent1onafenergy.is proj~ct, 

coordinator<-~but·· DNESh~lp .:is, 'necessarilY"'re~trictecl by the' 
• ,', -',' • :'. • , .•. ,'j: .~ .• ;':' ' ,'. ~:.'.' 

nature of confl~cti'ng,time';deman~S.·· :,Th~ (,~S:~~~t ~h~n~ft~n,' .. 
depend largely oh' 'literat~re'su~~elt:i:a~d' studies forass'~ssing 

.' ' n," t· <, ·:' .... 4 •• 

proposals ~ ,'specii~lists:'(indi vicl\'ulls:~as :welf,as ~orisultancl'< . 
, ",_. , • .•.• " ". f _ •. ; "" , 

.. 

",", , 

institutions) could usefully be'retained,,8s 'co'nsultants bY.,PACER ' . , :", ,,' . -, .. ~.' .' . >~'" , .. , , ' ", , . , " .' . '. " . 

to assist ,the PRC aniLtiie:proj'ect:staff-in-~arrying, out' the:', 
..... ',', \' , ' 

technical .. eval ua tiori': '~~,:'proposal~; received.-·,:;'olle or, mo~e 
, " " ' \ .. : .', , '.. . '. "./! .,..' . ~:. / ,:' . .' • ',':" '. 

".: .' ' " ~ 

experts, chosen for~:,theirexpert:Lse related·· to. aspe_c~ffc.'; . 
-:'; .. ,'( ',' :'"",. ~', "::;,:~ .... ,:~\,,:.:~<~,:~.:,,~.: ".... ,... . . >';,,:" '. ':: :.: '~·.1' 

project.," 'might b'e:gi:ven the assignment on ,a case to case::'b~sis, 
, . , .,' ," ~ , '," , 

,< .... ! '.. " •. ' 

or oneor£wo:firms might ,be able to handle all; proposals:." 
• , t'" ,. '., 

", . . ''-,' 

As· thedisc~ssionabove implies; The'PAc,ERs~c.retaria,t,(p~) 
i ' '.' 

is in c1anger:ofO:becoming'understaffed; .esp~~lal-lyafter.the, 
! ,'" .. ~' i . -. ,'. ! ": ;. : " ' ..... .'. ': " ~ . • ' : ' .• 

introdu~tion:O:f' RF,PS '~ •.. ' The', st~~f:COUld W~;lfbe:':'~trengthe~e:d with 

one ot" t~~ ~~~~~-hgin~ers . and',',addi tion~l support 'help'" . 7~,:l.n 
.'. \ '- ". " .. ~' / .- .:,..; .' '. ~ , ~. . ' 

", . , 
. ,. ,. '. '. .. " -', . ' , , '. :,:. !.: ~ ~ .", ' 

" " .... 
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addi:ti~~';to:, indidated'·:rie·~:'~htsi~dec~n~'hltirig(~ervice~<in energy . '" 
ecoriomi~s andJe~l!hol09Y. . •... ,...... . • ..,. .. .... ... . ............ . 

,:',' '.: •• .: ' ~! • 

, ,':, In"'regard.,'·to'\he·res.earch :~~mponents·of. the/~roject:·. given' 
...... :,,", "< ' .. ,.: .... ".:.:, ;,;:~ ~'.:"''.-': ... :-'' ,. ' ...... > ,';,: ' . -:" -... :" ,'", .',! ', ....... : .. ~. 

',~' ., ... :~ .. :.,',,' ':-:, .:; ;.: .. ,. " ~. ;".','", ;.;. "'~". "': ,'.' <'" ", ,,:,:,-,," I ' .. ~. ,.' ,; ·f'. , 

. th.~ery"wid~'s~o~e 6~activities~whia~'C6mpon~nt Thtie is 
, • • "",.,.' '- . ,:,.. ., • i ," ; .' "" ~ , , '"I ..... ;, . " .'. ' '.' , ":'. "' ,: .: ','. , ' 

,plarined.·to,suppor,t/ail~ the ',ProJects' ch~sen' by'thestafi seem to 

" ~e '. :~o~siJ'~~~tWi'th:~h;':~~j'~~tives' ~f', PACE~·'~~Ogra~: •.. ;~~ • ' 

'.','. 

.. '~.. .." " ':" .... .' . " . . '.',' . . . , . 

. for~ula~ion· ofthe'project:ip'r'oposals' h~v~'.generallY' been, 
'" . . " , 

.'.:. : . 

. 'comp~~.i~·nsiveand';cthe·ev~luat~'~11 bYPACER"secretariat'< 

.' "satisf~C:tor';.,' There is~ ho~ev~~., a;"need to make compo'n;ent Three 
. " ,! • . . . .'~ ,-;' . ' ". '." . ' . • 

of th~:"~ACER' Prog~am more foc~ssed. Thosepropo~als for stiidie~ 
a~d fe~sibili ~y ·r~po~'f'~:.th~t"fO'~US on·. areas and ·iiystems likely 
, '. : . :' '. '-," .... :. .; , .' '.' .'~ :' ,':.: .... '... '. .", "'., ....' , '" .. ~. ," <L" 

.tC) leaf:! to: projects~un~ercomponent one'.:'(consortiaprojects) 

,- , 
:. " .... ,:: ;,',' 

'Monitoring of:':,tbe pr,ojects isbeih.g,done regulal:'ly but,S: 
.. , 

,closerlookat'the"data ;'and ,results' provided. by the '. d'tistomers. . " , . "':~':, ,:. ;.' .... _. ' ,...." , ' 

maY,:,be bette~:A quarter term"a ha'!f'\erm;a~d a completion.:, 

" revie~ migh t,bec'arried, .ou t by' a ·team'c~nsi!d~i~~f.Of; :'~i ~~mb~t' of 
",', .:"." 

, .' the:'PRc'/'t~e"co~~ulta'nt spec~aiist (s) inv~iv~d ,in the, proj~ct 
····.apprai~al ,and:: th~ projec'tsta,ff~' 

,·t:", ".:;, I" ,,> " 

The 'eventualfin~ri'ci~'l ~elf~sufficieildy':of .the PACER 
. " ,;' ,. <.'. '. -... • :-..... ,: '/;','" • . .' " ,'::,. -.:" . , 

, -:-, "" ,,' .~ ~ ". '.,' ','::," . ~ ,:': . .' "' ..... ' .. '" .,.':.:.~'.'" .. ': ':":, ,,')' ";~:' •. : " 

program in the short .. as.wellas. the long term 'context"is an,', 
, ,":'" ,.' " ,," , .•.. '. '. .: f'.' ',:. '., ',' ..•.. ', .'. 1,'", •• , 

issu~';.w()rthy. ·of a~tenti'on'~:' 'unless'.''':' sUbstahtial. p~rt.,~f:thf! 
• , ,,", ':. •• .,. • r \ • ~ ••• f,., •. ' '.': " . 

morieYinvest'ec~r'bYPACER'b'e'gins :.'to 'pay back,?it wiii'have~6;" 
" • : . , • ," ,.,.'. ' " ;",,: ''', " ','_. .: . • ., " , . i'. ,,:',' >.~:'.I ." 
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should' be' self,,;fina'nced. 

Oneof::the;biggest improvements introduced by PACER'has 

been to:,pr~O;i~~~~~ce~s ,toth.~pri'/ate sector ,to ventur~'capital 
, funds"'fo'r<',t~'c~n.oio~yde\TelOpmeJlt :.~nd t~d9"SO' Wi~h'~~"iack' ,'of; 

hassle and-'~ed.'.·~a'pe·',unknown i:n""IncHa~' : Thi's ~niquest'Yle' ~f 
" I •• ' , , • • ' • ' :, ~ 1 :_. 
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. : ~, '. - '; .. : :" ( . 

commerc£alizedcan b~faf beyond its' lI\ode~t,<ievel of, capital 
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9~, RECOMMENDATI()NSANO CONCLUS:i:ON~f;' 
'," .. 

. ,','; 

The recommendations presented here are organized in the 
same sequence as in the "Issues" Section, above -- a6cording to 
the five PACER objectives and project functioning. 

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

9.1 Recommendations -- PACER Objectives 
The following recommendations are made in the fields 

of encouraging energy technology development, promoting 
commercialization, making better utilization of research in the' 
energy 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 
maiimize 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 affect. 
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 $ 2.0 
MILLION. 

" .: 

" • :-. < 

For a maximum multiplier effect, it is important to s~~e~d' PACE~" 
funds among as many organizations as possible. 

, , 

RECOMMENDATION 3: NO SINGLE ORGANIZATION BE THE PRIME 
CONSORTIUM OR RESEARCH PROJECT LEADER ON MORE THAN TWO 
PROJECTS. 

In order that PACER become "a catalyst in providing . 
financing to the small and medium-size manufacturers,end~usersi 
and research organizations, it is important that a strong, '. 
evaluation be made of the prospective grantees, whether PACER" 
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funds are absolutely necessary' for their proposals 'and, l.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. 

The PACER program is due to start issuing Request for 
Proposals (RFPs) for technology development and ' 
commercialization 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 filling in some niches that the unsolicited proposals are 
not covering. 

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

The PACER Secretariat, after receiving proposals, goes 
through a stringent project review and appraisal process. 
Although the process is going fairly well, some of the technic~l 
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 
ENV I RONl.f ENTAL 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 N9T 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. 

...... 
. ,' :" 
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·No standard, uniform methodology exists for carry!ng out a 
fair aud comprehensive comparison of conventional and·renewable 
energy technologies, taking into account life' ,cycle costing arid 
current and future environmental costs. ' . 

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

The outside advisory sources could also be ,tapped for, 
suggestions for new PACER projects. " 'i 

. , . 

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

,' .... 

ERDAC is the apex policy making and guiding 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 T6 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 
size limitation, number of projects any org~nization 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 commercialization 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 
PACER has three components: consortium projects, research 

projects directly related to consortia, policy studies and 
outreach. So 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 
•.. ··.·deal 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 

.,. a'pplied as of now. But we believe that because of the 
innovative nature of consortia and its importance and timeliness 
in the Indian energy context, the consortia concept has been 
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 
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 firm 
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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categorization of the'requ:lred f~ttirns .. ·ac~,o~d£rig.tO'th,~ ·paY~a9k·.· 
period. . . ',; '. . ! • .' • 

..... :., .. ;. . ;;". 

RECOMMENDATION 17: 'CONDITIONAL 'GRANTS, SHOULD TAKE' INTO 
ACCOUNT THE PAYBACK PERIOD . 

• " I"~ '. -:,:.:":( ,'f. 

PACER, as envisaged;';:, is a continuing organizat:i.on;'~ltb'o~gh 
USAID assistance will ce~s~~ tb~ program should be. . . 
self-supporting by then. It i~ not too early to think about 
planning towards self-~ustainm~nt. 

RECOMMENDATION 18: PACER SECRETARIAT SHOULD DRAW UP A 
"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 
ASSISTANCE STAGE SHOULD ALSO BE INCLUDED, IDENTIFYING .. 
POSSIBLE SOURCES OF ADDITIONAL VENTURE CAPITAL FUNDS. 

9.2 Recommendations -- Program Functioning 
The PACER concepts and objectives are valid and 

timely 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 
ueeded, 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. 

There is at present a stringent project monitoring process. 
~Project grantees submit a Quarterly Progress Report. 
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 
EVALUATION OF EACH ONGOING PROJECT. 

DNES has played a key role in the evolution and 
implementation of the PACER program and provides in~ensive 
guidance to the PACER Secretariat. 

RECOMMENDATION 21: THE ROLE OF DNES IN THE PACER 
PROGRAM SHOULD BE MAINTAINED DURING THE REST OF THE 
PROGRAM PERIOD. 
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ERDAC meetings have been infrequent;·excessive lapses of 
time between meetings could lead to adelai 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 commended for theil' 
implementation efforts and their enthusiasm for th~ 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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Ann~x1~A: :Evaiuati6n Scope of Work 
'. "", 

. . " . 

~O~MER~±AL~NERGY'RESEARCH: (j86-0~94) 
'," . 

, ' :SCci~E'OF WORK FORTHE,'MID..,.TERM EVALUATIoN .... 

,BACKGROUND' 

Th~purpose of PACER is to develo~, int~oduce, and test operational mode 
for indigenous technology innovation and development in the Iridian energy 
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 Rf. 
subproject fails, the grant is written off. Criteria ~or consortia eligibili 
are: 

(a) It envisages the development of a, new or innovative product or process 
relevant tO,the Indian energy sector; , 

, (ti) It ~epre'sents a consortium of I'ndian a~d/orU:. 5 • manufacturers , researct 
, ," 'institutions, and,end~users; and, ,', ;,,' , 

" 

. :( 

'{d) It shows~ignifid~nt potential for commercialization within a period of 
," ,,' five' years. 

" .' 

, In addition to this main com~onent of developing R&D' consortla, PACER aJ 

", 

'includes two other, closely related components: (1) adompetitive awards 
component for supporting energy research, and (2) an analysis and outreach 
component. The latter component includes project strategy formulation, polie 
analysis, and information dissemination 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 whicb 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 confl~rence) at a COf 

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 pol~cy in the Indian 
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power /energy'sector.' As'Of'J~~Uary,,'i9'9f,t~o '\'2)~ c()'nso~;~i~'R&D ,,' sUbP~ojects~' 
five (5) research studiesw'ill be,completed. 

STATEMENT OF WORK: , 

The first purpose of this evaluation is to provide - for both the Unite( 
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 potential for directly 
affecting the future of the project. 

However, in order to provide these recommendations, the contractor must : 
first evaluate comprehensively the design, implementation, and ,impacts of" tht' 
project. Accordingly, developing this "status report" constitut~s the seconr 
purpose of, the ,evaluation. " ' " " ' , 

',Speciit~~Issues and Sample Questions To Addre~s 

The evaluation will focus ori five (5) specific questions about th~ PACEt 
project. These five questions are listed below, along with a number ~f 
possible sub-questions for each. While these represent the main60ncerns 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 arid 
sub-questions. 

Question #1 - Is the DESIGN of the PACER project appropriate to address 
,effectively the four guiding premises which encouraged USAID and the GOI 
to proceed with the project? 

,"j ", 

The idea of developing consortia of manufacture~s,research instittition! 
and/or end-users to promote R&D is n.w for, Iridia, and this "consorti."conce! 
is based on four important premises! ' ' 

1. The first premise 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. Indian laboratories, for the most part, support minor adaptatiol 
and assimilation of imported technology. When technology innovation has takl 
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 al 
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. 
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3. The third premise i~' that c technology innovatiori 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) increasin~ 
the competitiveness of enterprise by introducing technologies that reduce cos 
and improve quality; and (c) accelerating the rate of dommercialiiation 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 infra~tru~ture to facilitate the process mus 
be in place. Research-sponsoring organizations must be capable of ~etting 
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 anyone (or more) consortia model more suitable for encouragin, 
commercial R&D than other models? 

* How apprd~riate is PAC~R's evalu~tion o~ th~ fitness of consortia while 
appraising' proposals? ',' , ',' 

* Is the concept of using consortia for eri~ouraging energy R&D a feasible 
concept for India? 

* What has been the overall response/general reaction to PACER 
(e.g., number of inquiries, number of gr~up~ meeting with rctcI)? 

* What are the attitudes of project participants in regard to technology 
development consortia, and how likely are they to participate in future 
consortia? 

* What are the attitudes' of-other, potential participants, ,and how likely 
ar.e they to participate in, future consortia? 

* Is ,the~e any evidence that others "are er.nu1a ting the consortium concept? 
,.:':" . 

* Isthere'any' evidence of increased GOI:'interest and' encouragement. for tl 
consortiumC~oncept? ~ 

* Why ~ren't' more consortia bein~ for~ed(e.g~, 50~ prom~ter'scon~ributi( 
complicated and time-consuming proceduresi insuffici~nt flexibility)? 

" . . ",'" 

* How ~a~:~~nsortia best be encouraged? 
, , ' 
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Question #2 - ~oww~ll ha~ the PACER, des~~nb~en IMPLEMENTED? 

The initial project plans call 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 conc~ 
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 modifications? 

* Whatn~eds to be don~ to mov~ PAC~R to "center stage" in the Indian ener 
arena? 

* Have areas for'R&D suppOrtbeertidentified? 

* How well do these~R&D emphase. mesh with 'India's energy needs and 
~rioritiesi - ' 

* What are th~roles and contributi6ns of theERDAC and the PRC? 

* How weil is the sub-project approval process ~orking? 
adjust t~e:frequency, scheduling, and/Or,com~eiericies 
groups? 

Is there a need t 
of the two main 

* What is, the quality of interactici'il among ERDAC, DNES, ICICI, and USAID? 

* Have annual operating plans b~en ~f~pared and implemented? If not, how 
could this be done? " ,,' 'r 

" 

* Hasan effective d~tacoll~ction~and monitoring system been ~esigned an~ 
operated?, 

* Has theRFPproces,s;-b'een implemented? 
" 

* How effective anel appropriate is th~ RFP proce~s in the Indian context? 
, 

* How effective iS,the peer review process? 
.' I " 

* Are the proper types of conso~tia ·R&D subprojects and energy research 
studies being funded? 

* How rapidly are these' subprojects and studiesprogr'essinq? 

* Whateff~rts. a~e' involved in creating and m~lintaining th~se R&D 
subprojectsiand ,studies? .';- , , " 

* Howefie6t~~~lY are ,project ~an~~ers~interaciid~' with p~oje~t 
participants?':, ,r' " " " 

';", 

" ,l'-A-4 
.': >. 
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... Have' us'eful policy analyses beenundertakeh? 

... Has there ,been 'increased information dissemination and/or PUblic 
discussion oh issues of importance to~nergy,technology and ~nergy 
research?'. . . . . 

Question #3 ~What are the curient and expected ACCOMPLISHMENTS of the two (: 
consortia R&D subprojects and.' the five ( 5)' research studies completed to date 

Subproj~ct~~nd~esearch~tudi~~ are not being done simply for the sake 
testing the ~onsortiaconcept.Each activity is expected to produce tangible 
benefits, ei~her immediately orin~h~.not-too-distant future, for India's 
energy sector~ ~ossible sub-questioniinclude: 

... What types of subprojects .and studies have been, comple,~ed to 'date? 

... What has been the" qua.li.ty and' rel~va'nce of the' research that was 
sponsored? "', .:'. 

* How well did each s~bPr~ject perform in 'relationto its or.i~inal propose . . ".' '. objectives?' ", ,. . 

... What· specific benefit's have. bee~ f6ft:hcorn~ng £I' om'. :these I!fforts·? 
,.~',\' " ,. ',:' , ;,~.:: '::',: . '" ' ... ~.~ ';'. ~, . 

:II What is;'the'potential' for·'th~se benefi ts ,t.o pr~~~:: financially profitable 
to thecons()rtia. members?; ;' .. ;' .' \. "~" 

" ",. 

... To. wha texte~tandin Wh~t ~#.Ys will"'theseberiefi ts,:, help India. to aehie' 
its energy·seotor goals? .' .: 

( . . .' . ,.' '" 

, .. ,:' " 

* How do these benefits relate to:tlle initfal:'inve~tments?'" '.' 

that":th:ese;,;be~e·fit~:;'wil·1·:b1;·'s·~~·taill~'c1?:.:..... ... Is there any evidence 
'. ,',.: ..... '.", "," 

Question #4.;';' Based on· progress to date, is it likely that ADJUSTMENTS will k 
necessary in ~he:project's completion date; funding levels, or both? . 

To date PACER has not expended funds proportional to the time it has bel 
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:: 

* What have been the expenditures to date? 

* How. does this compare to original plans? 
"", } . 

* Is it likely that a project extension and/or a b.~d.get.adjustmentwill b" 
necessary to accomlllish ·.PACER' s objectives?;'; .. , .,', .' 

" ,,' , -.: 
, .. ~ . ,'C- . ' . 
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Qu'estion #5~What RECOMME'NIlATIoNS, can be- offered to improve PACER for future 
. years? 

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 require. three sep~rate types of data: (1) original pla~ 
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 projects currently being developed or in the 

"pipeline" . 
* PACER brochure 
* Semi-annual reports of PACER. " 

(b) Visits and interviews with 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 Advisory 

Committee (ERDAC)i 
• Members of the project's Peer Review Committee (PRC)~ 
• Consortia members, including private firms, research, institutions, 

and academics; 
* Potential consortium members who have not· joined a consortium~ 
* Other informed experts in the field. " ' 

(c) Secondary analysis of data from the~~~~ect's data collectiori and 
monitoring system and from other sources.·' ." 

It is anticipated that data will needt~b~ collected in three separate 
geographic locations:, Delhi, Bombay~nd·Madr~s. 

; ,~. 
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REPORTS 

, USAID requires frequerit contact during this evalu~tion; regular 
discussions will beheld among the lead analyst, the Chief, PPE (or his 
designee) and other USAID offices. In addition, a "story conference" will bf 
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; !nformatj 
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. ERecutive 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 tF 
and time schedule). The rest of the report should be devoted to 
major 'issues, recommendations, and conclusion. 

4. Annexures 

5. References 

. RELATIONSHIPS AND.RES~ONSIBILITIES 

Two Indian energy experts will be contracted via separate purchase ordel 
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 oP,eratlons of USAID, and 
(d) evaluation expertise. 

Team Responsibilities 

The team leader will take the lead and 

1. finalize the ,protocols 'before thet~a~~le~v~s ~n its fi~ld' trip; 
" ~. 

2. finalize the specific respon.sibili ti~s' 'ofeachteam~ember with regards 
report wri ting; , ',~ , " , 

3. finalize andsubmi t to' USAIDa~r~ft, '.report ,2' days before the 
presentation;:: 

.;: 

4. complete and' submit the.,final report 'wfthin: ten days of receiving USAID 
wri tten comments.,' 

" " .-\ 

. 1'.,- I,. 

',,-.' 
e ;:, 
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. 'The ':coritr~c:tor ,will":' , . 
1. focus on aspects as assigned by the team leader; 

provide hisforical perspective' of, PACER project,'to the ,team; 
,';' \ 

2. 

3. 
, , , 

act as a liason for contacts with GOl"and en,ergy groups; and 

4. ,contribute to the production and revision of ,the draft and final reports 

USAID official (s) will also accompany the; team, ,as and when required" as 
resource person(s) with observer status ,mainly:':'toexpediteand fa'cilitate the 
evaluation work. The contractor·will receive'technical·directions from'Mr. 
N.V. Seshadri, ,the Project ,Office~~ TDE. . 

• \,> 

«" ", 

PERFORMANCE PERIOD 
: . " , . 

This evaluat1.onw,ill, begin, i'nmid':"AP~il 1991 and be ,completed by' 'the end 
of May 1991.: 'lU thin :this·time: period,approxima'tely 24 working days 'are 
required' from each 'team member / ,In' general', ,the ,following schedule wiil' be 
followed: ',:,':--,,' ",' , " 

~ . , .. ' . . 

NOTE: 

". 

;', 

Activi ties/Ta,sks ': 
,',.,., 

In U.S. 

Review background material's'arid 
identify additionaldata;rieeded 

In India, .. ,' 

.', 

Study of additional documents,i, 
.,,:';, ,;." 

briefing and work plari' ' , 
" . 

Discussions and site visiis 
.) ! 

.... 

Sharing observations ~ndp~art~in~' 
for the report " ,', :.' :. "" '" 

. " .. ,," 

Team report wri ting/cori~olidatioir' ,;, 
." , .... , '. ". ~, ".~ . 

';',::, 

Debriefing :,and feedbackon"the'report 
, ".', ',' , .. "'.' ,'.. ',.,',. 

, " ". ',,. ~" ,'. 

Revision/finalization o'tth~,'report " 
(for Group l~ader) : ,',.' ' ',' , 

.' :.' ~ .. '" .' 

" ~: 
r.: .,' 

, ,;", 

.02 
,": 

~, ," 

:",' . 
'!, ., '~". 

'",11' 

':,"'0' 2 
! :-: • 

,,' 

01 

03,:, 

• 'J :,' 

',.,' , 

For teamle~'der~the workdays ,will be 27 days, 3: days. more : than the 
other: team.members .• ' " , 

':.,' <, . ,; .'_ .. ' 
.' '-, . 
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;;i,~ :WORK ' DAYS " ORDERED 
f~~·/>·····':·'\·:··:·,· ," , 

':,-, ',' 

"i';': Team leader " , , 
,Ameri,cari energy; expert,:'.':',;::., 
Indian'energyspecialis~#l: 
Indianenergyspe~ialis£ ,#2" 

'.i'; .. 

SPECIAL PROVISIONS 

A. ,DUTY POS~ 

NeW"D~lhi, Bombay, and Madras. 

B. LANGUAGE REQUIREMENTS AND OTHER REQUIRED QUALI~ICATIO~S 

", ,-" 

'. ACCESS ,TO CLASSIFIED IrlFORMATION, 
',':.' 

contrac,tor shall ri6t',haye access to,any Governm,ent classified material 
.~ : i '. "j: ,;', " : '. '.' • 

LOGISTICSUPPORT":, " 
I',' 

~'. 

.' ~ '.' . 
WORK:WEEK, , ,,' , 

'.t ',;;'. :'. :, ,j" "~t.:,:; '. /.:, ," 

,:::',: "" .' 'AsiX":d~Y work week ',is author,i~~~ for, the:'fieid work,. 
'. ;, 

,~ , .. : .... , 

,. ' . 1\ .. :" ,_ 

',' ~ , 
"< .. 

, ,"; 
.... :;1 

: ' .~ 

~ '" 

" ',~ l 

','i' 

; " ", . 
, , 

, " 

•••• " 'r 

l-A-9, _. ;". 
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- Annex l.~B: 'Data Sources. for'Evaluation 

l-B":l.' Documents: 
. - ," .' 

",a. '",PACERProject Paper 
·b. PACER Project Appraisal reports 
. C~' ,Project Progress reports .', . 

:.: ' 

''1.' . 

'. 
'.' :d.Project Implementation Letters 

.. ,e. 'PRC Meeting Minutes 
P.,. '~.' 

:-/ . ,.':" '. f. ERDAC Meeting Minutes'/ '., 
.. g. TERI: "Future Themes And 'Directioris for'PA.CER ".i, . . ' 

l-B-2;Visits: 

'i'Delhi: 

a. BHEL 
Ramakrishnan,K . Director .. ',' . 

. b •. Department of Non":Conventional Ene~gy'sou·r)~~.s;" (D~ES); 
Gurura~a, br. J. Advisor~ .... . '., , 
Meena, Jai .Ram Principal scientific' off:ic~~!.:i: .. "'. 
Sharma, R.K. Secretary. 

c. IREDA 
Bakthavatsalam, ~V • Man'aging Director ..•.. . ' ~ :.: , " -,' -

d.~atiEnergYResearc~~Instituta 
,Pachauri, tiro Rajendra:K. Dir~ctor.; 

. '. 

·e~USAID 

. Beckman, R. W • Director, .. TDE. 
Grant, John Chief" PDPS/PPE 
Hendricks, Michael 
Seshadri;·N.V •. Program 
Tran, Elyssa~' . 

Bombay: 
. ".' 

b. ICICI/PACER~~cr~taria~ ..... . 
Advani, A.J .·Deputy'Geperal'Manager. :.' 
Bhatt, . Bharat. ....... . . ' .. 
Deodhar, V. M. "', ,"< :. ,,', 

. ',' 

~ " 

" t,' 

Tamhane ,Sanjeev •. : :\' . . . . ." .' 
Vaghul, N.· .' Chai rman' & Man8:ging·Director;~."·. 
Vaidya, Dr<P • .H.:Assistari'c .. General 'Manager. 

. , . : .. ' . ~.' . , " 

. ','" 

" .. ' 

I" -

) 

. '. 

. ,~ . .,: 

-: ," 

.~ . 

" ." 

"." ...... 
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""1','-
',' " 

;:.' ", 

C.:'IGIDR, "', ", ,,", ,'", '. , ', " ' 
:P~rikh, Dr~ Jyoti K.~ SeniorProfes~or~ 
,Parikh, Dr.' Kiri t' ~ , 'Dir'ector., .' , 
;" ." ", 

.;", . 

. : ~: 

, ;:;d~.IIT, Bombay' " ,'",. ';', " 
:.Sukh'atme , Dr. S. P. 'Professor< .of·.Mechl:m:i.c·~lEngineering ;:. " 

:,e'.':()therOrganizat:i.o~s ," 
Betrabet, S. S. ,,(Member; , ERDA-C) 

, " 

Pune: ' 

'a:' T~ermax Limi ted, ',,', " 
, Joshi, Dr. N. D. Director ( R&D, 

'~ " 
-.',' 

. - .~', :. 

b. Trinity Forge Ltd~'" " ",~, "'" 
'. Basu, \J:agadish'C: "'Chairmanarid: Managing Director', 

'. ;.... . ... " .• ".. 'i." "", . "': 

.. \' .' 

·c. National Chemical'Laborat.c,'ry".' ' ,,'; ";" 
Pa twardhan ,Dr. V .S .',' As~'is tan t, Di'rector, ChemfcaL 

, , ,Engineering Divisiori" , , ",,'.; , 
-." 

, Baroda:" " . ". 

, ' 

,', a~Ankur Scientific Energy, Technologies.' : 
,Jain, Dr. B.C. Managing Director ~', ',,:.-
Jain, N. C:~'" Director. ",': ' 

~ . : ,': . - ' 

b. E~DA, 
'Murthy'; Prof. S. s. 
·padbidri;Dr. M.S. 

.'~ .' " . 

'Director. ," 
Addi tionalDirector·~ , . ". . 

c'~ Gandhi:allCi Associ'ates ',':", 
Puna t~r ,)1. B • ,Partner.' 

" '.' ',' 

, ,d. powerli te 
~Pa~~l, s.c. Partner. 

e. Voltamp Transformers LimiteJ 
Mahajan, S.K. Assistant Manager' 

Hyderabad: 
'. 

a. BHEL 
Basu, K. Deputy General Manager. 
Lahiri, K.C. Executive Director. 
Ramakrishnan, N.N. Deputy Genp.ral Manager. 
Ramani, N.V.S. Manager (Gasification). " 

, ' , 
", , , 

b~ Hyderabad Batteries Limited 
Prasad, Dr,. A.j~' Chairman. 

',./ ' 

. . , ' 

: ' 

'c ~:: Dr .'Rao Assoc1a tes : ", ,<,1',,:.,, , 
'Rao'~ " Prof .,~ ,,·R.amakri,shna, Chief' Consul tan t . " 

• ~"',:.' .~, "~'".I ~';':: ','j • , " ' " ' .• " " .' •• '. ' • \ I 

, .. ~.: :, 

, ;.' 



' .. 

" Madras: 

a. ENMAS Process Technologies 
N. Chandrasekaran. 
Ratho, Loknath. 

b. Fluidtherm Technology, 
Gopinath, N. Managing Direc~or 

c. Nagadi Energy Systems 
, 'Jayaraman, T. Director , " 

Prasad, Dr. Krishna V . Managing Diiecto;r'~ 

d. S&S Power Switchgear Limited 
Balakrishnan, G.N. Management Accountant. 
Madhavan, K.S. President. ' ' ' 
Shah, Atul S. General Manager - Markt3ting~" 
Surendra, L. Manager Exports. " ,.' '" " . 

e.SPIC Science Foundation 
'V.P. Parathasarathy, Director of Research 

Tiruchchi~appalli: 

BHEL 
Anan thakri shnan, R. Manager. ' ,', " 
Arunachalam, Dr. S. A. Deputy General Man:~ger .. 
Malarkkan, K. M. V . Addl. General Manager. :'''" 
Manivannan, T. Senior Manager/CCDP. ~~' 
Narayanan, A.V. General Manager. , 
Srivastava, Dr. S.N. Senior Manager.:' 

Washington. D.C.: 

;.; , . ',~ 
~: " 

USAID 
Archer, Robert Deputy Chief I Energy and Infrastr'i~ture, 

Office of Development Resources ',' , . 
Ichord, Robert Chief, Energy and Infrastructure, Offi~e of 

Development Resources '~ , 
Jhirad, Dr. David Senior Advisor, Office of Energy 
Padmanabhan, S. Senior Energy Analyst, EPIC Program' 

. ,~ 'f~ . 

, ' .. ; ~; 
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A:'sani'p'ie',:pr()j'edt:',Re~iew~;,Cas-e 
t .;.>.,,' .... :: ..• , ..... :>: ,., ':.' ;.:#:~ ... ':. " ... ~ ..... '.:-... _ ,.' , .. ,>C..f:~." ". 

• w· ••• 

:" 
. . , ,',' 

.: ::~ .. :,., , : ':~<' .. ;., ',:' " .'" . : '.' 

'.' Th~,,::f()lid~iI1~',1san ,.' ~Xa'~'pl~'6f, th~~focess':"~f re~l~~, 
.} ... ' ."<'.;: " ",.', "'\:.,~~,,': .'~,-·,l .. ' ',' ~".-<,,',,l .. ,:. . :."~>-",." .'f .',' :;' ,'1::'~" o':"j;" 

'i'1.itlst:rated:by:pr~j~ct::4 reiating, t~ the, 'developme,rlt ,and" "":,,,' ,', 

d"~:~~Il~f~a;ti6ri:Of:alo~;?~'()s'h;'c~m'bu'~~:i:6~~ ~on~¥b'i' ':;~y's~~m~. ,',., ",' 

" ',The project was ,,\~;~d~'i~ed:~~ a" p~~file,,).)y, the PACER"'" 

Secretariat .', -It ~~'~' SUb~~:tte~~~;; ~RCfo~:':'re-view~'~>' ~~$P'~C 
• ,:.,:',', .. ;.' \.' ._,". '. • ••.. , ::'.'.' •• '" i."'" " •. :: .••• ' • ;,.' 

recommended deve161)Jn:~nt "of, the profileas\'~ pf6ject ~:' • 'The''' . . . ' . . " . ',,', ' .' .'. ;'" ,. 

.... 

,.; ,', .'.,. 

when> th~:p~op~sers 'm~de~, presentation'~ 'The proposal was' 
~. :~,.:~,~?~~:;;:,:",:.-;;,.:~., .,.', . ,) , -'. , \, ",' . '. , . 

acc·e'p.ted·,b~, PRc.' A:s the. project cost'~ias' within, the delegated 
~ , , " . ' . " . . . . " \ , " '.' ' . .: . 

power'~.:ic)fPRCthe project'was" sanc'tioried 'by PRC,'~lnd' reported .. to 
,':. ..t" .,' ".' (.., '" ."',' . " ." ',.' 

. ',,' ~ , . "'. " ;:. 

ERDAC,. ,This' project has sincebeeIl , ~9inpl.etei:f.,The'.~alenda~ :',of 

ev~~ts in • respect ,of· this proj'ect 'is, as'follo~!S :" 
,. " .. ' 

,,, 
, ,.,' 

". ' '. ~ ", . 
. . . :<·:i<. '.~. , . : , . . '.1 • "'> 

'Date 'of Profile: February 1.~,. 198~.:" ,.~.,>,' ., 

R~vi~'w, of • Profile by 'PRe :.'March::29','f~89'(:3rd "PRC, Meeting) , 

. ·.~~.~ie"p::··.·::::::::i .an.d.a:Sr~V~1'bjp~f:.J~~~".28·-i •• ~.~·~··~·(~.th 
" ,., .' "'.} •. :;. • II'~. • c' • . ".;' " 

-, ;.:: I'~s~eof '~anc'tion"letter' g~'·':P~C·ER<'Secre't~tiat:.~tily~,:26,,' 
• '.' • '" It ' ,.'. t):' ... ' -' 'f' ; .' ~': ' .'. ". ' ' ", ~ . " . . . ' " ';.', . -- . , 

, .:\ .. ,~, ..... '. '."':.,' .! . "',:~"; .' • • .'. ':. ,.~ 

'<:,,;(·1989 ' ,-" , " ',' 

signing,of ',Agreement forpACER;~~~ist::~~Ce'r:'oi:'t~p~r ,,21,·i989 
".\:'. ",':./;: ~:,: '\-... ". ,'. " .':,,',,~,. -." . " 

~ ., ~ . 

com~encement:, No"emberf;~ ,'1989)':,' " 
.. , .. ,.~" ~~':_' ",/A,;- ',' ·'i~./\\ . .-; .~'~;: '.' '., ... :' . 

",".'". ' .' .. 

"p'i'rst','dlsbursement:, Nov'e~be'i:-""'3;:,i98~f':';":;:" 

. ~ .. : .·~e~~~rdisbUr~e,.~~~ :F~~.~~~i:Y{ 1~;~. 
:" "'.' .',< 

}~1V~ -,",' ,: 

- . 

.r :, 

\:' . ~ 
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:, '.' .' . -: J' ~_ ',: 

projec~c~om~ijtio~: 6c~obef-15~ 1990,' 
" " 

. " ' 
" .' .... ,'. 



.. \ . I., 

<\i. "AnneX'6-A:DetailS'Of'CUrreri~:;'S~bPrOjects 
""', ,,' 

'.:' ";' .... :: .. 
.' . ~ , 

.: ~ . '.' 

,," 

;.. . ',' ,.: 

The':'fOliO~rng>are ·:b~.ief descriptlon~ .~,.~, til~ .currentlY .:.:' 
.", •• ':;1',>, ,.',~, " ,". . '. ''., ~. '" " '., ••.• . '.:.,',>.', '\ \ ,-, ' •.. , : I·r :'. 

approJed P'ACER'" '. 
.. ~~ .. ', 

, .. ,; , 

, : . 

. ~'. 

!." .' 
,';' ' 

't· 

·The.iorigin~~ .date. o"t:cornpleti~l1oithi~,project: .was .October 
> " .'. -.' • :. • .. " ~ , ~.', 

1991.-·-·act:ua'ilytheagr~enu~:nt ,ha~in~ve~ be~n stgned b~c~useof 
, ,'.. , .. ,' , . I ': .' • '.. : . . • ~ ..: . • • :'. ' .,' . ' . . ._ • 

::;"::.;;.'" 

disagreernentsbet~~eri ~the~c6ris6~~iu~~~~ber~.p~CER,sup~6~t~is 
'. . . ", ,:~ .. , . 

supposeitobe ;Rs. 
t': ,. -',;, ,-' '.' 

" 

'.': :.;: I': 
. ";.', .. ' 

';'", 

" Goal ::,>, , '. ...... 

,r· .. 

Deve16prnen t . and ~oriim~rcial :izatiori"'6f~'~'new ·soit~~lre·-.· '. 
~ , . .: ..... .:.,~./.: ~~' .:,';:. ".:. : ..... , ;_ :' - ... '.<.;" :':-' ',1 '~,:' ':, :;: ;',",: .:.: .. ,:. '.': ~.,~ ~,.::,,: ~ ,:' ',"::'> ;~:~. :~ " , ;' ,: ~::::': ,: .~t· . /";'; ,' ..... :\.,~ ',; ';';, .~' .:. 

hardware;'c'onfiguration that :.will. optinilzeparaJ1leters-;()f 
'. ; , .:':' ,. . . . : . ::-'. ; '" ; .:, ~ . ,; : . 

proces~es'l iJU!' . ~egrin'dirig' a f tar :the"two iriit:i.~l';o·re, cirushings ~: .. 

The pr~'~o;ty~;e"wo~~d"t~e~be"~~~l~d:':up' '~Ii'dti'~~d'in' Hindu~t~'n' "~fnd .. 
, , ' .. '" .... :,.; ", :'.' ..",' , ':: ".':" " , '.; " ',' ',. ~ . ,: ... \:" '.?," ,".' .' .... ,," I. .;'", '.' ':: '~;',I·':.' .. : ' 

Ltd. 's"o.ther plants: andrnar,ket'ed.to" 'oifhe'r<min,ingo~era t.ions ~"" 
.,', 

:.:' 

'. ~ ... ; , 

<.f .' 

.... . : .. , 
. .'!; 

; :; ' ... 
, ,~, ,': " 



PROJECT2,:~~- ,THERMAX-'TRINITY ,(PUNE): 

.', 

, ' ' .... 

Timing' and Costs:" 

. ~.' . 
.,',.'.< . 

The:':o~.~gi.~~ldate",~f! completion::of:thisPI:ojectwa,s ,Oc,tober;",:< . .... ., , ' "" .. ~ ( ..' ' .. , 

1990 -- ,~ct\1at"'com~ieti~ri'da te c~rmot'::be~stiJn~ted'.;,Total""" ' 
• '.; -,', !' ••• : "". • '. - .: .'''. ',.)., " ,..' • ..,' '.'~. 

project,:cost·W~SR~:.'16;,:iak~s~. 'PACER support was Rs.8' l!i:khs r : ': ~.; >,.' "..: . l' '. ~ , '" ::,0:" '. '. 

of whichRs:~'::7 ~,5' lakhswere reported expended ~'as' of '3fi
March, , 

'." : , .' ",' ",' . " .!>. . .. ~ "'"'' .. . . . . ' . 

1991. .'.: . " 

Goal: " : " ': "'; ',:~ , ,: ' 
..... ' 

~'" 

Developm~nt ~~d'cc:)mmerciiali~'a~ibn'. of: 'a're~enerat'i~~; burner', 
. ..". . . ' , !: : '. ~ ., . . . , ::,';, •. . .. "',". " -". .:,.' 

system that, would increase,:energy::'effi6:i.ency',in .thefd'rging 

industfy, ~,~'~; r'a~id",cyciirig: ,0;\ air': an~'~d~b~~ti~n'ga~es,{ti',:~n 
oil-fired,"iu~n~~e;,:,t'~r'o~g~' ~'·",heat~reten~lv~ ":s~a1-l.-~e~bl~· medium'. 

Th~',pr~ciuci"wO'Ul(f:'fi{f"~n.:,~~~~y"mar~~:t:'n~'~'~e, "'in, ~mal'l:~r';;' 
forging 'ope'r~ticins~' ,A£pii'ri~ti~nJ;,io :,',the', gla~s>aluminu~,"~nd~<' 

,:,;~:<:',':: ',:,'i ~"<><,/, : >': ','" ,'", ,,' , ','," 
ceramic' iridustries'ar,e' :;a:,:possibility~!:" " . 

, .' ' ': . ::., , . ': ,'. .' ,.:~. " 

" , . "" 

. ,", 

, ' ',' '. '. ~ ,. ,;I!. 

Comments:' . "" ,',. ' 

I ',' 

protot'ype ' and',e~rlY;field"tests 'under pr()dti~tion, condi t'iolls,' 
• ' •• "",, .' • ,'. ;.'~"- ;'.'''':",';: ',',: •• ,:,.,.":' •• :: •••• ,' '-' .'~ ',":".:"." '.:.: ,": ' •• :- •••• -'". p ,'/",'.,' ••• ~.'" 

on furnaces at ',T~in'i ty ;:'For~~">(a:!~onsortiu~ ,member):we~~:~~'~o'~ted', ' 
successfUl.,' In ~~~t~;~' ~i:~l~~tr'ia~s, 'W~iCh, we~~:' h~~diCaPI)ed ,bY' '~., 

'f' (, • '... ",," ,,'. 

" 

goals, possibly ()wing,"t()"ai'r~'lltake pr()ble~s<-'~ according, to " 
, " 

reports from the user'.> Aconf'erence'isplanned',soon' between 
-:' "".': ':..:-. 

ICICI 

• t .:. 



,:,.' 

, ;~;'s~~~~.the, i~~lllr~~;'"r~{¥~iO~s~£:j~~hthe ,~ngi.~i.~ ring .. 

firm"arid~'t'tre', end, us'er"appe~r,'~o6d';,-~!:'whil'~' the~Tl~i~eering fir~, 
- \' '. , : ~ '.,' 

bears "the:' bu'f,den of' the'f"1rtanc:L:al' 'in~e~tnient~', t~e~~d~tlSe~.has:;> 
'':' oJ .• :,,':; 

been willing to devote valuClbI'e:produc:tion'fime ' and ,materials, to 

the '" te~tfi,' belieVing,iha~""'th~:>P~O~~s~ :'WOikS'i~other;' cot.int'~~esi 
;< :" ',,"-:,': •. , ..... ',' ' •.. ~.-;.~- •. "-> ". ',' ,. "', .. ' '",,;.;: .. ,", '" -';" ''''. ,-, .'" .• ;.:: ...... .', ' 

and, could also' be'·~ffectiveher,e.",>,·'·' , , 
,,:.,,','.';.,; l' .',' .,'" (,' 

A 'problfun,has'ii'ri~en in: 'commerc:i'aiiz'a tiori::, The'dl1~x~,111 not 

• be .. abi~'to~afk.et'fheti~i;'~edSYS tern .:'~n~ .dc~~~~es "HI', liave 

t~befouIl(L;, ",:':' " 
,,\ ".:: 

, " ;,. '.\ ~: . 

PROJECT3:"NAGAOi "CONSULTANTS, (MADRAS)' " i 
','."' . 

, , 
,'" .' 

.. ',' . " 
.".' .".1 

' ... i. 

Timing a:ndCosts: : , 

" The:,.,o~'i~:inai 'dit~':"Of~O~pi~~ipn:~f ,th~ ~roject was' 

octob~rl.k;"199b,: " The"pr~j~ct'was-j:ini'shed • six'rnonthsbehind 

:',' 

. . -' .,.. ,'.. " ), ',..... "(" . ," /' '.' .; "" .... ;~. ,) 

sChedu:i~:~, ,'mairiiy \.dtieto;(ia~~{ qua~'t~r,- p~essures,'~nd ::Lncrea'se'tri.-
. . ' ". .' . . , ",' '. " ~ . ~ . "'" " .' .,' , " 

number '~~\:del1lollstra tio,n::'~:i'~es. ' :~otali !pJ:'cij~c t, ,cqs t~,wereR's,~ ::'8 " 

'lakhs',>·d~,';,;it~::,~~:i~~,p~'"",~,s'~~p~,f~:d."~Y piC~R.,. :,:"":,;,, "~: ,,::}:" 
,_ • • /'0",;',' 

-":'-1 ,'f .... ' 
" ' 

,J' . . ~ .', . 

',', . 

Goal :,~ 
"<>:.: ;' ",: ~ ,"::;, .<~; <"': ,,' ... .'~.,~ .. '~:.-, " ,'" , .. 
. ,:To', deve'lop· and demonstrate' 'low, dost~,ombus'tlon control' 

.-;, ' "i,'" '. ",.,~;;~:lf.::.>/.·':i';:.:<.·.}._:~-:· ~ \:..;;:,:.:. ... 1 ' . .'\,.-~.?;~~ .. ~.: :<'\ ,'::"':. . , 

,system:b~sed' on ,oxyge~sen!J'ing~: . " 
',:' -', '" , :'::;"""", ;:;:;:':;:'i;:\!; ',' 

';., '!.' 

Comments: ' ',< .': 

" . ~.~. • 0,; ',: ~::.>', 

ThisisPACER',~, fiti tiai:s\J(:ce'~s<story~ 'The": tech~oiogy,is 
" .' .:. "." ! .. i .... ,'.~, .:.:.. .. ;: ... ':'~:, .... ', .. :","\ .. :~:":"':~>"~"~ .. ,~ .. :;:>.: ',', ,: ... ~.>'., 

developed, Nagadi';has' 'already., sold . one: urii~, 
..... , ,.' ': ,,:',..._'" _,I ",' - , 

received its :first, pay~ent. "" '''':' ,",:;;, 
"." .. ' 

:\ ~.: ' 



:';~,~dB~:hi}~Y.·,:dJ~e;i'6~~e~'f/'r'~in" the totaiit'Y"'of "fA~" sy~te'm' and. 

in there~rgfit.: "The theor.eticalconcepf: is nothing' nl~w. The 
.: .. :. /'<, 

'potentia'i~.fuel .' savings fromusi~g' t~e c()mbustion control systems 

is, re~o.r.:t'ed'~\o· beapproxima tely '5~ ;.: ,although the end-user Brakes 
' .. ' , 

"",.-, 

. ',', ;' 
: ".,' ~' '. '.t, 

'.' Coniin~r~iafizati'on:: has ,"started, ,"wlt:h6rieunit alreildy sold. 
r " •• ' I • • ~ ." I • j'. . . , . . " ': ," ' :.:-' 

. Nagadi ; plans to' seli '8lf~nits' du~irig:'the91~92fiscal" yea'r~. 
. ' ", . .' ",' '.' .' , " " 

',' . 

, . 
',' ',-

which,.might 'be possible' with·some.goodmarketing. 
, ".' '.: ,,'. . "'; " " • .'<~;. ;" . '," ~ 

,The!ir ,first< 
: ",', 

customer,ls ,very ple~sed. with ; the . resuits~'an'd 'is almost. 
. " \ ',,'. ,"." "", ..... :"'", ',;' '! l: 

committed .'tobuyingtwo:more: .. unfts. 'Thed~velopers:cionotseem< 
'.: "";,\; :::::~/:'<", ',.":: '.:>. " :'.: i; . /' ." . i" .' 

to have, very good', rriarketlng Skllls,' howe.ver.;, The' marketlng' and 
. \ , :', t,·:. OJ •• ;,:. '\:,," ;',. .' ",~ •• ::': • • • • '),' :. • • I.,. . 

financial.; prr~~···!ha.ve.n~t:b,e~n;:,~~l~ .:th~~~;~t. ",~u~ ' .. 
The :.~spcms:ors .~re'Cl·small busine~s, and PACER ftinds,:wei:'e:' 

,.... ,,' :' .\ ... ' " " . .' f:-" ,.'.:. . ! •• : ,:; ",' I. '.' ~'. ':", . 

cri~ica:i· in" proc,eedinq ·;with,·the:c1ev·elopm!3nt .. of Combcori·s.> 
• . I • '. ;~' • ~ ~.'. 

The. cons~l~tium' appro'~~h has 'wo~ke(fvery w~i 1. here;' . except· 
," "', '" , i"' • 

,',." )',J, _,.' .....• ,'( .. :,~,.: ..• ,::~'. '. ,'\" . .', ,.~. ",.:"'" 

that th~.~tirst user: pulled out forlack, of.commltment . . ', In this, 

project, ·fhere":aree·lem~'n·ts.:i~fa.·tru~e·,d()ns~~tium·. ~~·~~e.:.:.th~·· 
. -. . ' . 

members. share' . the f inaricial','risks7 a's 'we 11,', as the. re~ards ., ,? 
- \...... " ., ..... " '.,' '-.' 

: ,.: 

,--,',. 

r< ' .. , 

Beside'S'N~g~di:'consul~ants ,Mi'croc~ritf6l~':'has' put' i~Rs.'O :~5' 
., ". • • '. • '".' , ';, :.' •• " ; : •• ; '. ~ '.. • ......:.. • ' , 1, • : • " '. '. • •• ; _..' ", • '., ' • '.. ., • '.' • 

""" " ,'t • • :". 

lakhs of.'th·e'total "$4~O:'lakhsb~ntribution from the', spo~s~rs .~".:, < 
",'.-- '. .' ,-' . "', . " .. 

> '.' , t·,', - , 

'one"lssu'e is should th~'~~ACER Secretariat be more. in~olved 
, ";". ;' .. '. . .' '. . , ,.' . '". 

in the c~~m~'rci~iii~tionphas~.of. i:h~ projects? 'The question: is . 
, .' ~!' c ' ".:" •• ' '.": •• '. .~. '.,' • • < ',';';' •• 

. "_. . . "", . , " . .: 'I;. '~ , '," y':' . '. _ .. .:.. . 

being able, to: balance time' commitments between'. promoting· 
, '~. ',' ~ ,,'r', : .... : ,> ....... .' ."." .:' < ': .' < • .!. ' .~. ", 

·prpje6ts'.v~r~u~ensud.~~"pr~ject~ •. already .. u.riderway·'are 
. ~ . ,.:: ,"' ~ :-, . . . " 

'successful'~' . 
, ',' T.-·'· 

.. 
. ' 

• ~ • ,", 1 

.<. 



(,\':~! ,<, ,. " .~.',','- \ ~'" 

"PROJECT,,4::,i'SPIC, (M~DRAS:" 
" .: ... \ ...... {'. ,:'.' .,. 

,', 

......... "" 

TiminqandCosts: 
" ... '~." 

~/ '.:. " .', 
, ... ,: " 

. 'The subproject wasscheduledt~startin::.O~tober '1989 and 
:-> c • ~.:::) : :,-;'" .. .,' • ,,' ';' .' '.1 I , ...... "-

expec ~ed.to. be comple6~d'iri':~1~ 9'2;',' ~omrnef'di~li ~~ tionwas 
~ .. " " . , . '.""" . .. " 

expected to start:/~ 1~.94..~he;t~t~1\~O$~}ftliel'roject ,Is 
esfima{ed 'at:: Rs. 21.'OmllliOn' of which'SPICwill" 'c})~tribute 

• >: '. " ~, . , , " •• 'j , :"'. '. ,'-', 

Rs .li:.'·O:,l1liiff6n,~rid:.~A'C~R' ' co'rlditional- gr,ati{"~fll beRs.l0~' 0 
• , • J } , • • ~ '. ',. ~ " .' , , , '.' " .; 

mi ili9n:~ "'>,\"i ;'h, 
" " ", "', .. '" , 

,:; .' 

" .' 

::s~,:~~r::'~two' di~b,tir.~~Jl\~~ts 't:'?'gr~gating'Rs~5,.5' mili!c)n' have 

been' ~~d~.:, ., •. , An,' e~~E!nd,~'hufe";<o~ ,Rs:.5.~.93 ~illion has,':.been', incur'red ,\', 

up • t()'::31.3 .1991~ . .,;,<,' 

, (\< ,. , 

, " 

Goal:" ,', . "", . ",' '. ">';' .. :::',': . " ".,' . 

"'D'~~e~6pmentand 'demol1strati6~~"O'f<'~~lit1 ,polymer· electrolyt'e'," 
. " , '.' """., ',. ''',.':' .. ', ~ . 

fuel c~ll.s .',(SPEFC) .' ,sta:cksiri'th~rarig~·'of:i··t6.,5'Kw. The .', 
,:, .... t;' .. '. : ".".,' '~" ::" . 1 ,', '. "><~'~>?",~:::, .. ;,>:' ·'·:~'.F ::' '~"':"::""\';<:.,'" ':.;:, ": :! : .. ;:,~,,' ,':~.',":'~ ::::i" f ,", 

demonst,ration unit·,will.pe,·set dp,:in,"the"exis,ting', chloralkali 
• '~,; .. : ,I • • • ~ I ••. ,"~ ", :,'::'\ "'.' , .... '~, ... "~:';' ., .... , ... :;:.' •. .'., I."'.,," , .. ~. 

unit of' SPIC'at . Manali near:'Maidr,as ,~wliere. 'supply~io'f:hydrogen' is . 

avai·;able'. ori~· a co~ ti'ri\loUs'basis; •.... A'f£~r:., s~~cessfuid~'mons'tr:a ti6ri 

.' •. <,'. 

. of .. the?~~Clm010gY;.SP,I;ipj~P()~:~~~t~ko*~r~i~ii~eth~pr~'duct,:·· . 
.... . ,.~:. " '. . . ~. '. 

". ' : :', " ." :~, .".',. , .'1< . '., .. '.(' 

" . '. ; ~ '" . ~',.' , 
.:. -:' ',;':l\" ". 

", ':':~U:'/:';': c ••• ~. ;. • ~> /;,::;' . , ; .' 
•• : . 1 . , ..':" . '. , ,~ . : . , • ' . ' 

.: ,\>,"~.,/~~,,'~?~~~l'~,dl3:S ,f,::~~r~c~,:te'db,Y, ,S~,F.:~~;.'~h: bE!~n .'. tes~~d," ' 

satisfactorilt~~t.the~e~ntrefor Electiocbemical:sy~t~ms and,: 
~ .," '." ...... . " .. '" 

" 1 ,:;:~, ':;';l:;,:li~ ;-. "',' ~ '; .~ ,.:- > ,".,.' '.": ',\.' ,.:. 

, Hydrogen"Rese'ar,ch! (CESHR) " Texas, A&M University. ',' E'fforts; to', 
,:.. ... :.<:: .. ::.'~._, "" ::,_,\, ~.,,;: .: .. : .. ~ ;.', ," ,:' '" " <'" '. '/f' :".~:" . ,::.' .. : ,.:'.' " ' 

sc'ale:up'electrode.and design s,tacks .. are:"in progress~:' There .... , 

haJ.l:~:1~)~"~:~'~eia!tln ·procurem~nt')andim~~:t .. · of.m~te~i~ls. ~ue 
to,;re,cen~ly_,iinposed;<import restrictions. :::., ' ,'. 

, ; i' ~ .: . ': :.;: .... '. ( ':' '~i.'< '. ' . , .' ... ,., '.'~ , . ,-t',' " 

':::.~1;, ~, <.':," ,,;:,'. ~'. '1,":' 
; . 

'; ""~ ,.: 

. ,-

.' ,'. ~. ' 

. ~ .' . 

, , '!l} 
, ," :",:'b' 



".,..... . ':., 'J"' 

'comrnt;:rcdalizationwould depend on the cost of fuel cp.lls 

and also the 'cost ,of ,fuel used. 

", ' 

, ',,' ,:"; 

" j ". I 

~' . ' . : .. ", " 

"', . .;: 

PRO'JECT5 : .ANKUR '< (BARODA) 
, :.' ~ '" '.' 

... ";' ,.\. 

., . 
"\ ' . ,,:. 

. Timing and Costs: 

The projected erid of the'proje~t anii" the·begi~n:i.ng of 
'" ,...'. ," . " ;'. ' 

, '.,' ", 

comniercializationis March. 1992 >.The.pr~ject ::seem~, .to·: be:on . '. ' ~ . , . " 

schedule. 
, " ',' ".- ~ ,'. , .... 

'PACER is disbursing Rs.' 'i4'~ 5 .'lakhs. 

, ,', 

',;:: 

Goal: ' 

;'To develop a 500 KWe', pc;w'er;gener~tion':' ~~stem·t;'~sed on 
_ ~ • , ' ,.". ' • • : .~ •• , • , ',".. " L' ", '. , . ' " 

.bib~~SS gasifiC:Clt~~n. '"c' ..•• """,. ' "', 

," 

, '.\ ; .. 
'. '.,' 

, Coniments:: 
,,''i'.'' . " .. 

: TechnOlogY'de.veloprnent. con"si~t~:.?·f scalirig<up from'a ,100 KW 

wood gasifier, :':designing~hdi~'~'tall:tnq an~~~f~m~ticfeed' system 
"-" . ,: " " . ".' ':" .' .~~ " '. '.. ~ . ;,' 

and an:automat{c:'c6h.troi- s'ystem. " '"" 
, • >", ",' '.'. " I 

, Co~~~~cd.a!'izat·ion:,iook~(.~erY·fe·~sib'le~: Ankur ,has alre'ady, 
... . ',,' ," . ", "'.' -- " '.:. ::':1' '. ',', ' r' ' .. ,'~, • ., :. ::,' ' 

sold:40 u~i tsof ,their48~'.·Kw·' and a, few units of~' th'eir.·:'lOO·, KW 

woo~' ~a'~~fier'.:/Th~Y kno~~:the~eis'" a ~emancl for larger 'c~'pacity 
• C , " "" '. ,", .t' ,: , ., '.: ';. 'A",' , 

gas·i.fier·~.' TheRs:~7000/KWh'gel1e~atfngcost', looks.~romising. 
< '.' ,','" '.' ' , " :';,: • : . ' . ." ": ' .. ~ ;,:, "'. '. ", , ,:' ""~ , , ' ' '.", I ' • ',.: • ~ " ',". " .", 

·Th~sponsors' ofthis'p~oje~t·a'r~".~ot.·really,,~~mb~ts;Ofa· 
.'. ' , ::' .:~::" .. ' , ~ , . '.'; " ' 

consortium ~ Both, comp~nies a.re'owned by' ~r .•.. B~·c;.' Ja~ri/ and" .' 
" :.~~, -'., ; , " . .. 

ERDAC approved it as·aspecial case. 
': 'J' " .' 

"', '. . :, 



, ;' : . ~ , 

. "':PicER::~as::~':'frtieca~~'lyst"i~':,,~his .project:,,:· sinc~:"'Ankur'.'· 
';~, .. '<~' :' ... .!'" .. ,; ,":, ",1,., ' :" ... ',"" 

~6uldnot:haV':e":be'3n ablE!" io"conduct ,this., pz:oject wi'th()utou't~'ide 
;~i~a~~'~~i b~'~~fn~.~:isom~::<i~:~~~~:.'': .'", '.,"" . " " , . 

,'.". ' ';", '. .' : ", " ," "," . 

:,; •. ;. "." ..... ; ' .... ~ .. , ,.:":'.'" "." .. l",. ,,' . "," " .:', ", ',.'. ,'. ' .::.; ,'" '~'.' " 

'.' . ",,'1.> How'.1mportant 1S the .. consort1umapproach? Th1s.proJect 

:;.',> is an',~xam~l~'::Of" 'on~':~with":ailthe right" ingre~ie~~s "for,PACER,'-: . 
. ':',' "-,,'. '. ' . 

" . ' ... '( , 

'"excep~ that:.-::~ ili~'hefinal:proJectform~ . ond. tt'ing' ari,;·e~ii'i~r· 
." ~ • .' .' • • ,,' ,'j ',' + " ',', • .:.'.,,",:; :.,.' , • .', .: • " ", ' ':::. :' '.,;., "", ',", • 

prQvisio~ ;":fot,·a·power<s·ector:'end;"user. ~~a corisortium', was not 
'. ' . ."-:; ;~. ' .. ,'" : > , .... , .. ,:.<';.' .. ,.:.. "I .:'·I·"'·:":>':~·'" ,',-':' ,": .. ':: .. ~:,,}:'.~,:;.' . ' .. : :,".', ", .. ' -'. ',.;,,' ,", 

needed·~ '. Ho~eve:r~ "~ff.or.ts '-w~re'subsequentlymade to cdn~truct '8 
~- !;. :' . ..''','',:',.; 1',_,:, :':' .... :' .';':.:'.>"~'''. " .... .!~ ",',,' i... 1 ' ," ',.' :'" . ,.' j',. ". .' 

, ,~: 

IIconsort:i.umllin'~rciertosatisfy."therul'esfot grantees. 
., '~" . ':. ',,; :' . . . , . ' 

;,'- , 

2 •. The' sponsors of the'proj,ect" complained . ~bout the 
.' ,. , ',! ' . 

rigidity Of~PACER:fundingrUles ~ . They felt"that PACER ~hould 
• ...'.....' , • " " "", ". , '. • • , < ." • " ~.' , 

. ' . ~.' " ,,' .' , 

make distinctionsbetweeri,. ~I" am'allvs. 'large, busines·s ,bj:'the 
. .: '..' , 

group's ability to,f:l.nance c) lower:initial-'capital investment 
, '. ',' 

versus' higher royalty' upon' :commercialization. 
;. . -. - ',.,.'~,:, 

This is a' 
" ~ '..' " 

cri tica:t:issue that :I'le~ds:to :beexanlined in further detail~ 

3 .The.sponsors ~iso feit .that a conditional grant' was~, .. " 
. ~ : {. 

perhaps a m~tivcltioll to'fail,: in that'i'fthe.prod'uctcouldnof 
.' <" , ." .-

be commer~i~liz'edthe~"the 's~onsc)rs,wouidnot 'hav~t'o(pay·.back' . 

anythi'n'g, t():P~CER. . perhap~: ,'~iCER'; can;build'in~tronger' 
~ ". . 

} , ~., . " ~. ~; 

incenti'ves"to pay as·well'as.to pa·y·.~n lime by staggerin~L,the, 

required returns accordi.~~'to : the payback time.:lt '. isn~t: '<,. 

financially fair. to ~charge a 200% ratefo~ a"projectthatis":'-: 
, :." '. ;,<" '. ,,"," ': . , , . 

,,', 
ableto,make.thefull:return{I!,3 years ~t!rsusanother project 

. ·'r·.-: ......... : 
.' ,~: ~ ..... ;>. " . ". . ". ':' "'\ ' " . , r; ';" 

that might't;ake ·'10 · .. ·y.ears:or~ore . 

. 4~Woodas afuel'~lw'ays presents the problem of •. 
. "'" ", ," . , . , 

,; .".'-. 

" ,:'; ," . 

"'" 

deforestation'~ ,However, . wood . fuels 
. ,:;-- .. 

are widely usedunder;,any 
" . '~';:-~"">~.".: '\ 

wood 'plantations ~1I1d:'m~rfa"" 
.. J: 

circums tance~~. 'and ·,'the promotion of 
. . \ ~ , , 

':. . ~ ',~ '.' 

rational' m~z{agement·· of forest resources.·presen:t viable' optio~s. {" 
'.' '.~ ,'<~" " '. ::. I ' • ." .' ~ .: _ ," , , •• • :' J,. • • I' ", 

" i " r' .~',' :: '. ,'\ ' '., . :;, " ' • , • 

• ", -I'" • ';.': 

. ,~. ' 

,'J, ~> -~ 
',' ", 

',", 

http:according.to
http:order,.to


" j. 

...... ,'''. 
'.':' ,'I. 

Goal: 

.. , 
" . 

'" , ~. ; 

"" 

',",t 

,' .. ' 

'" " 

',', 

.", 
, , 

.: " 
, '" 

.~ , . '. ' 

, ..... ,: :.-" 
.', , , 
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FLUIDTHERMis,a company which was formed:to,develop.' and, 
. . '.:':','. ' -', 

>" '-':,': .. -: 

commer,cialize a new technology' for .heattreatment'furxlaces: based, 
, . .'., :'J" """,. I:: '. '»:., '.' ..... , .. ',' .. " 

onfluid1zed. bedsyste~s'~ The concept ,has:nuiny ~c1vanta~~sbut ' 
" ,: '. ::',-

there areas yet only a few 'companies · arouhd'·~be. ~orl~;engaged 

ini ~s design ~Jld::~~nufactur~. :wtth' thedr~ve ~',.ent'~us~~~~ and. ,. 
, '. " . ': .:., 

commitment olit~ 'founder,,'FLUIDTHERM h'as :'been able ,to make a" . 
j . '!' <, '" , '.- • .:' . ,.' 

i( " 

remarkable, breakthrough' in th~'marketpiace' inles's',' th'an four': " . '.,. .'" . . . ..,,, ; . . ~.: .. ';' , " " ,'. , . 

years since':lts'formation, and 'sold about 60 ,'furnac:es: ,~"'" 
, ' ' " .',' '. " ',; .. ), , ' , .' . ~ ',:,' 

" The'PAcER<::'pr~j'ect:isa contin~ation ~f, product" deyelopmen~ . 
'. ,', '.·,)I.:~'/":~" ...... ~ ... ; ... .'.','./ . '. ,', ' .', "',' ..... \, .. , ",' . ;-.,".. '. ',' ';':, 

" a~d' ,comm~rcia~·~,~B:,ii.o~;;:~~ti~i ti~s of thec~JII~~El'nj:~::,It ~t tempt's<to"> 

';. i~~~6~·e,·~he::opef.tioii~i'·'fl;exibility and :~edhce'the'::oper~ting';: , 

, 1', .~. " I. 

" ; '.l';"',;,.:.:i.,>,,~',':"', .• ' " ',: 'j ':<;:,::ii: ...• . 

costs of the).preserit intermittent furnaces by.:: designing a system ... 

WhichWilfe~~~l~<su:c'~'furnaces to be opera'ted"c'ontinuous,iy~, ", .... 
-.,' 
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http:project.is


i" '. 

: . .',-,." 

, ,~" r ':: ,," " '~" 

The.:"owner: ~t.'FLuI~Tl{'~iMi;s'a:~'unu~~a~··""~ntrepreneur 'who 

····withou(an~~/~or~:{;.t'echnicai··e:ducati~rl'~eems .. :to, h~ve mastered 
'.' '"., ,.' __ , " 'd, <,: ", 

.·: •. tn~·,·~·~;~·i~J:~:'Of.'·:·~·furnace an~:the':'i~;~~ic:~cies'of . fluidization. 

'~iS'~~~kin~\:;~'eth~d~'appear unconv~'ritio'~'~i 'and>'solutions .appear 

to:'he··eV~l~'~~:~nthe. ~hOP floo'~'i~~":~' "pr~ces~' of· "solving by 
, '. /,'.(, '.;' ,,",. i" . " . . \' 

. ~()lingii· .. ·:For.;ari:,;industrial pl'ant"the c6ndi,tioris . appeared rather' 

Chaot.ic.··:Th~r~.·'h~s b:e~~ ~. fair' am~:t'~t:':o'f't:li~dover 'of . engineers': 

,in,;ihe.first pha~e' w~iCh' has:: delayed': the~;oject· bub~~~were. 
~ . : >.. ,", " .' .'. :." ""': ", t.; ;,.,' 

told'th~'~a good :fealnof'several< Emgi~eets and' process' 
,< I' '. " ' .' '" • • ... '. ",'. : •.•. • j •... , 

specialists has:'how ~ettled' do~n,/A piofessC;;r'f~~m lIT Madras :: 
'0 i,,','. • ~- "J.' , .... , ' , :., -,. " , 

acts·'as:a~apa~'f. :timetechnical:advi~or to the team." There' was 

anac:~;ident"~h:ichda~aged the equipment and necessitated a 
" ,., " ." , ' . . .. ' 

>":" 

redesign ':d'f.,.the r system but FLUIDTHERM appears confident that the 
,.,', '"'. 

". n~w filrna.~e can' be commissioned soon. 
" ... ",,';-; .-

"'r'" .', i' / \ . 
,"l'lle<;projectis ultimately:likely to succeed but it 'may take 

~ E' 

.·long'e;:·to:'·get· to.;the.fin~l:;desigrl'thanp1:'F.ls·tmtlY anticipatecj . 
• '.'." - . -,'j ,.,'~. ,,' "," ,,:- .• ",' •• -;<,: .~ ;.' :-/, .•.. ':.: .. "'. "' . .' ,,'., . ,<>", ...... : ... ';, .•. ', 

: ,:', "-

. , ' . . 

'Proje~t 

\ . .;', , 

BOKARO"{RANCHI, : BOKARO) 
.... '. ""',,' < 

. ' . . . 
.." 

',; . 

" . :', 

... Timihg and Costs:'.'" 
.' ',' 

The original date,:.;:of 'completion. for. thisproj'ect~a~;:, " 

1992. , ... , the.agreeme'hr:.:A~\s:riotbeen signed'yet".b~'t" 
,. - '.'" ,- . ;',,_1 - .' " 

", ",,-

signing' 
, :. 

'. ·eXpected' shc)r.tlY,~ "PACER support .. iss.ch~duied at-Rs. '., .. . "'" -: "::i.· ,',,:/<." ~::.'., ','. '., <. . . ,··t·.·:, :;,'. '. 

. . ~. , . 

, ; 

http:be1evolved.on


",', . 
" , 

! :'~ 

Goal: '" 
:, < 

Development, of a', 15-kw desiccant co()lino- syste~ that 

utilizes waste ,heat.' .',,' , 

',:,' , , : ~ . ' 

'.: , 

. . ,~: .. : 

Thecon~tr'~cti6~;,,()f:,:;;a,: prot~~:lr'pe:Cie:si~~ant,:c~oling ,: sistem': is' 
. ',' -. . "i ~:- :",::' " .' " '. ' " y -.1 ,.', ' -" :" • " ..; 

reportedlyunde~way at', Ranch:t~:<" 
~- '/,' . 

, ., 

, ,,', , ;'-' 

" -,' 
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L9TUS' "';': :NAI/:: (BANGALORE): I 

f.'r 

, , 

. ',' 
" , 

',' . <',. 

,,~:', : l.: 

'. '. ~ ':., ~ 

.. , .~, 

and permi ts'~ , . " . ;< ,"': : 
',(, 

' .. ' " ' 

I: " .-

PACE~ support ,is,.budgeted a~'R~.,7.:::1akhs;, ~f: w~lch'i:~:'6 
" 

',0 0'':;.'' "-. , .. 

lakhs have been disbursed;:as 
, ~; 

........ 

, ,~ 

,.-,,: . 
. '.,. 

" ;', : :.,' 

' .... , . , :. 

, " 

. conver~':l.on' ofphased+ou taircraf t."engines and,incc)l'pora tion 
.", ' ,",:",::,":>,"::,':;':'':i'':'',;::''':.: ,'" ,>' '.,.,':' , ',\":,, " 
in anautom'ated system that ;,cogenerates' ,1000 KVA:·ofelectrici ty ~ 

'. . " .,,:' -" <" '~::. ':' .. " ' ,.,. : . '. . 

and, 600kg/h~;,;c~f steam> 'FJ~isare:natura'l 'gas ·or methane from: 
, :]'.. '..' ',.'.,' . "'''. . ". . . 

:,; . . .... 
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:,', .. 

Comments': 
... 

,', 
1"':" ..... 

Tbe:teclulical.sit1l8tlo11.is this ('the alterllator' sy'stem 

i ts~lf .. is'\.repor~e~iy'workirig; "; btit:;the" noise' proble'm' has" 
: ... :::. ;. ".: :,~ , ." 

necessitat'ed"gettil'ig IISc"'help"~in redesigning the .air,intakes 
• I . ,I, >' . '" . . " '. . ~, o': . ' 

!', . ," •. ; 

and constr,ucting:~n a~ous.tic'enclbsur~. 
::.,-:; 

': ::.' <' : '.~' ,'. " .; '. 

'," .•• <, ', .. .. " 
I,,' 

'. ""'<,-, 

PROJECT 9 :FRP' BLAo'ES '(BARODA) . '. , . '. '. 
".' " 

1:'_ 

: " \! ..... ; 
,;, -, 

Timing and Costs: . 

The,;prc)ject is 'sched~les 'to be completed in Apti~ 1992. 
t! ",;' .' .' ,:; j ~ • • • 

PACER support is scheduled at Rs.16 lakhs . 
. - ~ 

'" . 

Goal:, -:; . 

. ;', .. ' 

" : ',:' T~ ,devei~'~'Fiberglas~Reiriforceci Pla~tics'.{FRP) blades f6~\ 
. , "l~rg:e·s~z~·Wi·~~'~~l~c·tri'c:g·~n~r~tors. . '" . """ '\" ";,, .; ':' " 

: '. . '. ,', . " , ' . ; . . . .' ,. • t, .~ •. '. '.' './ , • 

. :,'" 
.. ',.' . .~, 

c:,' '.:', 

" '"": ',' ," :. ".' 

Comments:' ~, .' 

':. . '.,.:-' 

:. T~chnolog'y de~elo~~ent involvesproces~:',a~d manufactur,eof, 
.~, • • '.' ": ~ •• >I • • , , L .. j 

... ,', , ' 

11' meter .·l~ng.F~p blades :,''':1. th, bull t~':i.n air 'brake ',' ~Ystem.: . ,Gandhi ' 
• " ~ . \ , ,-'.' -.~: !-, • " '. ' 

"Associa tesb~s:'~reVious ly~eveloped, bla~'e,s, up 'to', 4. 5Dl'~te±slong 

for '. ~ocii.irig"fo~er·:"f aris '~'" .. ' ... : : . 
" ",. 

, I" • 

"",;. 

,commercialiiation potentiC!l'is·qu~stiona'ble;: since't:he'only 
.' '" • ,! '. ,,'. ',<;'_ ,"' ". .. >- • '" ". • 1 ',,' 

/c~st~merdefini~e'lY identifi~,d ~ofar:for~he~pl:O'duct' 'i'sGEDA, .8' ,' . 
• ~. ' , ~'.,' , . - :. " • 'I , ' . ',~ 

~:" state. organization. .' SincE!:;GEDA',ha~stiii';:not'given a firm 
. ':' ,." .. ".';. ". ',-. : . ~ .,' . ""'. . ' ',. '." .. 

;,' ", ~'., .. -.' 

,', 

·c~~:l.tment· to buying ,the;·FRP'bla'dta's(,·>Gandhi,Associates has not 

".~'tar~~d the~pr~j~:~'~>;'"Thi~:;proj~~t\'~~~:~ppro~ed in April 1990" 
" . . ,. .' ,. , ,.".. , ~, .' ..", .' : '. ' '.' - ..... 

and was due to ,sta~t:ln;M~y,'i990.' .' .. ,.,' \'", 
• : -'. • • ~ , ". • , > .', ' .. ', 

. ,", .. ,', ' 

.' .. ' ~ 

.; . . , :, ...... ':'\ (A 1 ~ \Q\ ,,, 



PACER funds are essential for this project. Gandhi 

Associates has an annual ~urnover of only Rs. 36.15 lakhs 
, " 

(annua~i~e~)and:would not have been able tound~rtake aRs. 32 
.. 

\:' / '~i . 

. ,' : .' .. ~ ":'" . l; " \ 

:,The;::sponso~s wereenthusiasti'c about'the conditional grant 
. ~. . '. 

me~~~riisJri/~nd the associat'ed, terms ahd;'c~nd:itlonscf6r payment. 
. . . ',' <, .;., - , -.,'. ;~', , " . ., ,. , " ": ' . 

"()n.~', issue:is whe~her hav~r:tg ,a s'ole"p,o~sible' buy'er, ,a;' 
governm;l'1~: ','~ge~cY'attha t ,?is:enough':, ~~1 abe La ,prodU~ t as 

>',-:<' . 
'ico~mer'cIaliz~blell ... ' ;. ",' 

" ". 

.' ' t', '., 
, , .,i ' 

". ,', 

;. .. "';" . 

The, bost1s e~tlmated at Rs.4 .8miliion. PACER ccindition,al 

grant",is"Rs.,2.4 mii'lion. Theb~lanc~Rs.2.4 million will be 
, -, ~ 1 .. , 

sha,redby Patson' Transformers. Ltd and its associates'~The 
. .' . . 

pr~:jects'f~rteci in September 1990 and is scheduled "for 

completi~~ ,in August 1993. 
"/ 1: ,': ,;" 

Field testing will be done for' 2, 
, ;. " 

year~:jro~March 1993. Commer~cializationwi-ll start from 
" ".'" 

, ... ,.r", .: 

Septemb~.r 1993. 
,j: 

. " " 

;- • 'I "J ., ' , > ,:'. ; • " ' 

, : '. :.'. ~ • .' , • io<" • 

. : ', .. ,';. '. :\'.{; , 'r., '-": 

"':D~v~loPJt\~nt: .·a~Ci~demonst~at:i6~·Of, co~t..eff~cti ve' ;3' phase 63' 
. . ' " :" .. ,;" <-""'~, :~: ,:'"_ '. ". ,t~~,' "'~i::.' " .: .~ '.';. ," " 

'KVA amorphous' core distribil'tion' "transformers in order, ,to reduce 
.... ,.' '. . " :., . I'; .; :.~ .' . ., ' -'. , ." • :;": • 

/'O:"66rel;;';~e,~,'~nd';;iIn~rove the . eff:i.ciency'oftheidistributiv~·': . 
. . ~ ');.," . ." , ; - . ~' .. ," . , ) ," . i:': 

"! 

" .' ,., 

.:, .,;. 

, ,',.: 
,', f .; " 

. ' .. ,' ," 

' .. ,'. . : ~'. ":. 
. , 

,;. . .... 6-'A-];2 '. ';', 

, " 

'~" 



L' 
'., ., ': .~ .. ; 

" :' ~.: '," 
'" I. 

'.:,',' ' 

: ::,Th~>ptoposal :f.s"to,make,25prototYPEi trarisforme'~s of ' 
. ';:' . . . ,." ,. ,.'" .f,'· .. , I .... ,:.:.:" " 

diff'~rent si~es, :i'Qn~ t:ransformerof', 25KVA,has:~1~eady beerf 
, '.: f .. ; i' " .; _:-' .', ".' ":,'.: .,.: '..' I' '/ • , •• ".,., '1, . " : .. ' )-

built and is'i'eady'foi';testin'g" at ,ERDA. '" ' 
• • , .' .:,~', :, ;.'.' • ,'., <. • .: ~ I, , • ", • .'~ ... ' ' -' .••. ". '~ .' ..' 

- ,,' ',' ,.'",' ,', 

This:<is ito important project ,from the poiilts':of view of 
",', ' 

energY':con~~'~:va~ion,';and',r~,li:ab:ilitY'of •. "powersupply~\ ,'. Tli~': 
. . " . "' .. ,: '.". , .. ", .... """.1'. ':'" .' ,'r .',,' 

: ".',", 

. , . ! .~" ; ,.,. . : ' .. ; '. 

"proposets':>a:re' 'a\~~'~·tof ,:enterpiisitig'e'ritr~prene~r~ "and, ate" keen 
'.: ,',.~... ;,. "", \ " ".; ."-' , ",' >.' r·,··.· : ',,' ,.: .'. -- .• ' - '.,.;.". .,', '";,, ,: : • " ':~', 

on' 1)'~6~eeding.:with~he':~r6j~ct. 'Though the 'formaiitiesare ' 

" 

'-.<:' 
.' .,' 

PROJECT'11:" PLUMAC';'>HYDERABAD ' 
':,':, ", 

, ,'~> 

,', ,>,':,. 

Timing 
• : I'" ;: , " 

'", " ' ,j.~' 

The pr'oject i.s~Sch'edul~d·;.t9 :be:""completed' Septen:tber 'l99:L ' .. , The 
, .,' • ; .. :. ! " ~<' '. ,~' •• ~" • " • 

total ' •. co'st:~·will·· 

,Rs.,251akhs~ 

".;.' 

.;; " :: Goal :'~: ' -," 
\ '. '.,: 

, ,.To'deve16p' 'deep .Cycilfhg. ieEld;acici,'b~tt~ties~ 
. ~. .~ >": _ ~ " ":' . !'" .' . ';' ". r •• . ,'; .; .".:. "'>:. '(, .. 

'; ,\. :'~ .. 

'.' :,. . :-. ',". 

, ' .. ' ,B~thth'e"technoiogy:' .. d~~elopmei1 t and 'commer'cf~li za,t iori 

. a~ pe,cts':;'h:~Y~ 'b'e~'n'~'v~r~'~,~ii> ~;~bU~ht'oti't"i;': t~i~': '~r6 j ec t . '. . , '; , 
.' .:.. " ': :'.\~ <.,: ' .", , . 

'Desp1 tethe'.',increasedco~t, Deep Cycling Lead : Ba t teries have the 
, . ' • . . ': ' .::" '. .. '..":" . ' ,!', "." . :, . r·' ;' . . ",: 

~, , '. " 

~dvan~ages;thatare sought by many' ~lients,o~Plumac. 
.' ~ r 

, ',6~AP13:." " 

:: .. :' " . ~:," 
, " \ !:; ~n' '" • .., . 

.. . ' . ;' .. 
;, ," )',-1 

::."', 
" ,: . 

:" .... 
~ . '0 . 

,",', 



, - ': , '. . 
This is not a consortium project. Plumac is a wholly owned 

subsidiary of Hyderabad'BatteriesLimited~ 

The p~oje~t"s~onsors and ,management ar~ extremely 
, ,~. ,., I." , 

qualified, ~nd ,t:hisincreases 'the confidence of'the Eval,1l8tion' 
. 'I:" ':1', ,"', ,;,;',- , .. ", . '.,., 

Team in th~' prob~bi;e:~ucb'es'sof;the'proj~ct. 

"pr6'j;e~tstZ~~:'UP'hElS~een~problematic"" , Althotigh::th,e', :" 
" . '.- " . , ... , . "',' : .. " ~ , ' " . '.' . , -~" 

',' " 
, .;, 

project'·, was' 'appr6ved'iri'A1l9tst:;1990;, a'consortium ag~eement. has, 

still n~~,be~ri'::'~;'~~~d~"",:~hl.'~i~S :~ven'm6r'~'::PUZ~l~~9~ ,giv~ri, th~t" 
. '. " ~' , " ' " . ,. ',' , ' ' 

Plumac is;, a'"Wholfy' owned ~ubsidiary' of; HBi.~' 'one issues is; how 
. ': ";',, '. ,', .' ',' ' ,,' ... , 

important' iShavin~ a consortiumdto:' developi'n~ a technology and "'" '; 
':"': " ... ' ',; .-,' ,' .. ," ';','" . ":',,,1 , : 

commer~ialiZing·:i. .. t?In this c~se, tim~ 'and"',,effort were 
'.' . ~ 

appare~tly,spent is trying, to:paCkage'the<;,~~ojectto meet tl?:e' 
, , 

consortium requirements ofPACER~,,: 
" " 

" , , " 

',', I L 

j' , 

Timing and'Costs: 

<," • 

)". 

;:. 

, ,'.' 
" 

,"j 

'.: :" 

,'., ' 

, . ",;:: 

" 

, " 
" '", 

",' ,'," 

The cost' is ,estimated at:Rs .120:~million.·. PACER cont':ribution 
, .... '. ~' ,: 

will be Rs.55 million ascondi,tiona.l, gra,nt,:and BHEL will ;:',', 

provide the balance Rs. 65 mi~l'iO~'~,~' 'Th,e R~b" project will star,t' 

months). i conunercializati()Jl' is;'Jaxpec~edto' be~in in July :1994~, 
, ,\,' • " , ',:" ' .' :,' ,:' " \ v', • , ' .~': 

" ' 
., ,;' . ",,: 

1,.-",:- '~ '" 

'\, 
" ~, .,"', 

,", 

,';:' "."'", 

, . ~ .. ' ~ . " 

. " 

:, ~. 

'-.' ;. , ',~. ' 

, , 



" .' .. 
;.; .' 

Comments: ,'.:- .',," 

. The proP~s~l>1faS ap~~'oved recently, .at,th'~ 6th' ERDAC . 
J, "j' .• ,' . '/ 

meeting ..':t'h~ .. Moti,arid the agJ:'eement fo.r. conditi()~al:.grant< are 
,',.:". 

expected to be"signed' shortly~ ':.BHEL ha's already:established .an 
, " ,. , ", • . I' -. . :'.; .i'" 'f, , ;'~," ,. ' '. '. ';, (.! ' 

,,' ,~',.; : '. ; ~ . 

18 TPD:PFBG p11ot;pl"ant in'HYderaba~hwhich h~s.' b'~en:t~st"run 
.. '.'" ': ,,"".,," "",:' . ~' ,"'-': .' ",}' 

for'an"aggregate,,1000hourswith'different kinds' of 'coals .'BHEL 
, .' '. -: .' , "" ',;, -. 

p~op~sesto;'~'C~l~': l.ip, from this ,plan tthe " desi~ii for' 150 . TPD:' 
. " . . '.'; '. " .' . ,., " 

., " I -:' ". ~ 

PFBG.. BBEL' has already been oper~ting:t,he., 6.-2 MW' ccpp' at .Tr.ichy 

using gasfrom'an experimental fluidized bed gasifier. The 
, , . 

proposal,isto<retrofit this powerplarit ,to the proposed PFBG.' 

The site, for ,the PFBG is earmarked. 

This is the, biggest project in'terms of· cost and commitment 

of PACER Grant and, would r~quire close monitoring. The 

technologyd~velopment<proposed is important from the point of 

view of coal'utilization in India. BHEL could probably have 

funded,the projec:t~'wi th its' own funds or, R&D funds from the . 
, '.,' ., .... "' .' . ',' " 

'," 

Govermne'nt.This project doe~ not' \"fit' into the consorti.um·:!· 
'.' "l ,'" ,"" 

concept • The association. of"IIT-M'is'forass1sting in.' 
...... 
. :. '" 

.'-., " ": " 

". BUEL 's com~ercia;Liz'~ti~n 'sttategy envisa'ges : building nine 

or. 30-MW . IGCC· Pl~~tS·:~~,:'t~~\ye~~ '2000'a~d,'p;e';haps:J :in ".'." .' 
, .' "', '-'" .. ' .... " ..... "~'~,7:-"",'.',' .::, .. ,.~"- .... ,' .. ;., .~.,: ' 

15-

additioIL,PFBG-fir~d gas'turbine:s:as'~ t~pping,cycle for old 
, • .'".', 'j , ', ... :,!,:'" ' '. 

smal;l's~eam powerpl~~t~"and, PFBG~ to sUb~tit\lte for natura~ g,~S . 

in 'existing Ccpps~, ,'.' 'Commercialization bas~don' these conce~ts 

,ca~, ~nlYinateriali~eirithe long terni~,;d(i:::,PACER' repayment:i~'." 
. . . " .' , ", , ,- :' .. ' ' . ~' , ~',', . '; . , 

" . c . < '. ,.! : ':: . ,~, '. '. ',., '.'" 
: linked.tototal.sales ,reven.ue fr.om;,ari;u~certai~pattern:"of' 

;,.,' ,;' 
..,"," ' 

• 'j 

.. . 
_:;,., ", .. : ..... , . ;.! ,: 

http:materialize.in


.', -:. " _:,. .. ': t. ~ ,. , , , ) , ,', .J,' ' 

It" ' 

future plant orders..·The :CCPP at Trichy/:'retrofitted with the 
" " 

PFBG, does propose. to continue to generate e'lectricity and· feed 

it into Ta~il, N~,du.powe7~' grid '.,; Since power . from it, is 

·.·'Intermit:tEmt:', h6wever>'BHEL~ :getsonly 45 paise 'perKwll as ·tariff 
',' "'"/,::;,',,,, ::';~':: '::> ' ~".: ,~,<":" .. ' .' '. . " 
,· .•.. ·(compared.to,:·RfGl. 20.· .it pays for. the power' they'·procluce. 'from" . 

~ .'" >.' ' ,-., 'r' i , ,,':' '.;:' . , . " . ,,' , . ' .. 

:::'iTNEB).i::·:'~~'~BL::~ili'not ~.ncltide .this "'loS!;";'pr'oduc:in~J'~:~"eliue' in. 'the 
.. , '; " ) .' ',;' ,'_: ..... :, ~. ",. : -'> ,,/, ' .,~ ..... :, ,- ' > " ,... .: " " , , .' ,", • ...., 

,:,':dipayrrt~ntpiaii,,-~unless. the S'tariff 'were ,:.to be ,:laterrevised '., 
",7: . :;'.:",',. ...... ,;" .' .c,·."~':. ": \: '. ·t.~, <','; . :.... • ' ,.":',. ':'.. . :-'. ,.': ...... ::"~ ".'~ 

" froJQ' otlier'newsources such., 'aswind . pow~r~' ; ..... ,. 

Several issues may be raised: 
• • I" 

,t, .'.' ," 

... ,,:.';t •• Sh~uld such major ,projects be· funded by.~' PACER? 
". '. " '.:' . ~ . ·i) . 

. 2. Should organizations':",s\ich. as' BHELreceiv'ePACER 

." , . ," .• ' "t.· - ,', ::: .. 
, ',' ',' 

assistance? " " ,-.,."; '. ' 

. 3. 'How ;reievantand impo~~antis' the:consortium ,approach in . " ... ,'. .':.:.; 

the case' of'organizatio~~ ··s\f~:h;{:~s: BHEL,<which have in-house R&D 
!:~':::., . ,,','., .: .,,"' ;'.', ~ .. ;,~" ,:'; >';::."~' .: .. ; ',;,'~' , 

. capabilI'ty? . . /;c , , 

in . , r .. 
, '-'. r 

,', ., :' 

. '. ;.;:' ., 
" , 

, ...•. 

:'." .. 
'. -,. ,', . " '. . .', ", 

":' ...... 

.' " 

. '. ~.~ ~'. " 

.', ~',. " j ." 
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.' • ,·;<.'LAnne* 6~B :'commentson:c()mpi;~;.t'ed Re~e~rch pfoj'ects 
''", '-.' ~ '.," ... .,: ", ." '. .' . : ,.' '. . 

'> ' 

.!',' 

"', , 

'," :.' 

'. " 
',J •• "\.' 

-.''.., 

",.: .. ' ,", 

" " ,,_ , .... / :~'" ",:,,>"'>., ,,'~:'j :,1., _ " ," .. ,~;':" 
6-B .1',' Technology Development for' Sola'r: Thermal Process, He"t' .. , 

".'I'~·.'·:-.. '::·;.' ',';'.'! ,~): ' ". ""'~ :,,~~::" "." . 

Applica t1bIls 'i~{ Medi~m'T~mper~ tU~~Ra~g·~. . . 
• ' ,:, : ,_ .'; , ; ~ .I", .. ,: • , ' ' • ~'.: ' - , '> ' " .: ' : : ; ",..,. ' ", . { :' . . ... ' , .. ' r ;,:. : ',::" 

.' " " '.::',: ':: :,' ,~: ' ';;" ~ " ' "':\ ;. . .' 

':"',., 
".: / 

."Tllis'is a' compreh~nsive' fe.asibility studY', ~hich fits in 
, ' . ;'. ',," .' " 

very:weit: w~th':'Gc;>mpOri~nt'Three goal~ .. : The. t~ch~~togicai> and' 
;_1." ::' '. ,': :', :": _: .: ',"', " '" '. " ' , ',' " ',' _," ¥ " ',,' -: ~ .:.' " '. : " ' 

econornid,',a'speCts'of medium temperature' pr'ocess 'Emergy~ . 
" ,: .::\ '.'., .' '/. 

applications have beEmexaminedfrom the: p'~:i.nt· of vi~w of " 

replacing coal by solar ,energy' using vacuum. tube' parabolic" .' ,.," , .. ' , 

collecto~s~. The c~pabili ty of the Indian tndtisb:oy ·~o desig~ and 

build :such systems has been studied ,the cO,s.tsof. indigenous. and 

impo'rted.compone~ts estimated and the econontic boundary . . ' 
"'j 

conditions'for:t:h'e viability of . the solar 'system has . been 
, ' , . ',l:" 

,.~." .,' , " 

'def~#'~d·.~'~s.-a":vfs coal. In, th~ abse·nceofa~:~nivar~allY.::· • 
accepte(i rne.thodc:hogyforcomPdring fossil and:cleari·(renewablel 

. ~ .. , ." .. , . 

. ene~gy~,techhologies, , standard method~ have been' used for the 

economic~~~lysisw&i~h may need to beree~amined. 
", .. 

The. report will form a solid base f~r.formulating a' RFP ...... 

proposal for' building one or.~'inore deinonstration,plants as: a part: 

of the commercialization progfam,f~omwhfcl1s~:i.tabie Comp~nent' 
, '. ' . {, , " . , ' - , " ~ '. :~. ,,' '" '.: .. ~ 

. Two: researchprojects.may 'also' 'result~The'r'esults,will Ell~o:be 
~'_ .~"~' "< , . ',.' '.,."'.'::,:,~'" ':, ' ,~',,:, _ t' ',.'_',;.',~ .' 

usef~lf,or ' •. ONES in' formulating ;their.'s tra tegy.:regarding ..... , 

. ·in~en~i~~,s····'~~d/~~·.· .. SUb~'.id+'e~.·.·~:~r:'l~r~mo'f~rig'.~a·{~~ch~()~O;gy,"~~,i,Ch:'~'···· 
wili'~a~e.energy'~nd;':reduce:pC;li~tiJn:. , '." 

, . • " ,--' " " ' -' ., , l' _. , " ;' ;: ' ~ ; " " ' , 

-'.; '~ 

"k·. ",1 

'. " ': ~'-;, '"" 
,,',' 

, (: 

. ~ . ,', 



,:.,' 
"",', ' 

,'~~', " ,:' " 
.1 , .... 

, ,Th~' 'cosl:"of'thp.' study appears ,'re~~onable and the results 

cost-effe6tive~', 

, , ' 

, " 

6-B'. 2 Techn6~economic Assessme'nt 
. " " ' 

of cornpres,sed Natural Gas' in " 
;T~a?SpJI':t':sector:, iiri "~ndta;.~,"" 

, ,,:;::": "',,:,t:,,:':' 

".'. 

, , 
, '. '. 

',"'-, ' 

'.;,i'hi.s study al~,6"fi,ts',inw~1{with'the gO~lls'ofCo~ponent, 
j,... .,'.' j '/,,' . 

Three're'search: :pr6jects~'-.:'If 'its r;ec'ommerid~ tionsaJ:e 
:' "; • ':,;: -,,:<:':- , ). . '; , . 

implemEmteci,,' i t<cou.ldleidt'c/,thu :~~bsti tut:1onof a, substantial 
- . . '. ",': .~ .:: .... ': >,: : ',1' ,::. , ••••. , 

quantity"of,diesel "fue(by n~t~ral:,:gas'~ leading to a saving of', 

foreigri'exchang~ and'\heredGctic)I'l 'of pollution from over, 120000" ' 
I l ".' '.'.' ," "'\' 

,buses. .' '.'. 
. .... 

'I'.; 

'A', t~,chriolOgyr~~;rew,:was,dorie,t~ estabiis'h that incUgenous 
",.' .": 

.:." 

development<:of:' aCo,riversionk'i.t':wcls po~sibleand that the safety 
" .', ':,,; , "'~, ':, .. ,.... , , .. ' . . . '; 

, ' , 

ri~ksahd~fi~eh~z~rdsw~r~ ~~~hi~~e~'t~~~ i~ 'petrol or di~sel 

buses,. 'A' c~lculation' mod~l was'de~eloped to examine the extent 
,.- . . ': ' ", 

of substitutio~ under variousPossibil:i.t~e~, taking the rel~vant 
, " 

,,;costs, and regional linkages into ac~ount. The 'results showed '. ,",.' .': :' ... 
, " 

that'thesubsti tution of diesel by CNG, would; be the most ;, 
, , " .' .';' . '- . ,"" 

approp~iate solution under'Indian ,c'o'nd:1tions,and conversi~nof ' ' . .,. , .. , ',' . 
. ' . . -. ' 

dies~l buses in urban centers ',the~e's,t waYOfdo1ng: that.'~Th'e 
• ; :" ' •. _ ~ ,c 

, ,c:i.ties' 'where SUCh"bu~e's,~ouidbe :'-intr6duced werei'dentified:',and 
'I ,< "'.> ~~ :. " 

disctissionwere'held with industrial organizations interested'in 
" " . '" ",' " .. ';' , . ." . 

participati11w 'i'~'a, c1~~cm~t~a.tionproject. Adequate information' 
, . ': ' ~; .' _" ,,',' " " :,' " '. ,r ,,' .: \ ,; . . I • ': I 

".' ,'hasbe~n:<pfovided to 'examine,th'~,possibility of formulating a 
, ,'.,' .. , .. ; ..... ,' ,""- ',' . 

, : ; .. 
" ,: .... ,. 

~:RFP\f~r,~ demonstration pi~j~ct.The report should also,~esent' 

',:'" "';-~o"ot:herconcerned ,min'is tri:es, a~d' ,'governmen~ 'agenCies "a~d":; " 
","" " ' ",' ';"',' ,j ..' , 

.:.a~te~Pts ,should, be made to i'n~olvethem,1~"'the':,con~:orti\1Jn"fOr' 
,', 

,,', , ,,' " 

<!'~; , . .. " . 
. ',' 

"",: ,i"', ,~,6:~,~'':'' 2 
; ", 

:" ,." ,', ( 

,,\, . 

http:buses.in


, .. :.1 I.'" .,<',,::," :~~:'I > ' , ., •• " •• '- :. ••• ~ • 

'. ,'... ',.,'., ,':',:, ", ' .. :. ', .. -:.~ ... '::""" '.',~ ':" .(~ ',:" ",-:,,:':' ;,~-";,~~,.'~,,::.,,:;:. , :. '; ,,', 

irnplern'en't'ing; theproj ec t .~ , "Sugges t ionE!' 'reg at:d i n~rgoverrll~'en t 
'" • , • , • I';': ,:;i . ,.. .:~' ' ~ ,,' '. ' , . .; !'. ' I I 

POli~'~~s o,n ·'g~s"pricing;. should al~o ,beC~~~~ye,d;·.to 'the concerned, 
..... , .. {. " 

rnin~~tries for their 6cirisid~r~tio~:; 
·.f' 

::.The:·~project appears reasonablY' priced and. r~sul t~ quite 
.' ". ',: 

. ," " 

cost~effecffve> 

. ' , ,'./: 

>- ',' 
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