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COUNTRY OR REGION: 

PROJECT TI1LE: 

BUDGET: 

INCREMENTAL COSTS: 

ODS PHASE-OUT: 

COST EFFECTIVENESS2
: 

PROJECT DURATION: 
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Pagel 

PROJECT EVALUATION SHEET 

India 

Substitution of CFC-11 Refrigerant by 
HCFC-123 in Centrifugal Chillers 

us $567,0001 

us $567,0001 

20 MT of CFC-11 

US $28.35 per Kg. ODP saved 

Phase I - 2 years (I 993-1994) 
Phase II - 2 years (1994-1995) 

IMPLEMENTING AGENCY: The World Bank 

NATIONAL COORDINATING AGENCY : Ministry of Environment and Forests 

TECHNICAL REVIEW COMPLETED: YES_L NO 

SECRETARIAT'S COMMENTS 

1. This project will provide technology and facilities for the conversion of a major CFC-I I 
centrifugal chiller manufacturer to manufacture equipment suited for use with HCFC-123 as the 
refrigerant. Technology will be obtained under terms of a technology transfer agreement signed 
in December 1992 and the existing agreement will be expanded to cover the technology for 
HCFC-123. 

2. Phase I of the project will provide the technology and engineering assistance and 
training needed to build and test centrifugal chillers using HCFC-123 as the refrigerant. Phase II 
will conven the production of CFC-11 chillers in the existing facility to HCFC-123 chiller 
production. It is estimated that following the completion of Phase II, 25 HCFC-123 chillers will 
be manufactured per year. 

SECRET ARIA T'S RECOMMENDATION 

1. The project is recommended for final approval in the amount of US $567,000. The 
final grant amount may be adjusted following the results of project appraisal. 

2 

Includes 15 per cent contingency and 2 per cent financial institution fee. 

Determined as the ratio of incremental costs to the estimated annual saving of ODP ($/ODP.,). For CFC-11, 
ODS=ODP 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: 

PROJECT TI1LE: 

BUDGET: 

INCREMENTAL COSTS: 

COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

India 

Conversion of Compressor Manufacture from 
CFC-12 to HFC-134a Design 

us $685,0001 

us $685,0001 

Not determined 

2 years 

The World Bank 

NATIONAL COORDINATING AGENCY : Ministry of Environment and Forests (MOEF) 

TECHNICAL REVIEW COMPLETED: YES_K_ NO 

SECRET ARIA T'S COMMENTS 

1. 125 MT of CFC-12 will be eliminated in compressor manufacturing through conversion 
to compressors operating with HFC-134a. 

2. The objective of this project is to convert CFC-12 compressor manufacturing to use 
HFC-134a as the refrigerant. 

3. The project will be conducted in two phases. Phase I involves the manufacturing of 12 
compressor models in the existing manufacturing facilities for testing. Phase II will entail the 
full conversion for the manufacturing of HFC-134a compressors. Requested costs are for 
Phase I only. 

SECRET ARIA T'S RECOMMENDATION 

1. The project is recommended for final approval in the amount of US $685,000. The 
final grant amount may be adjusted following the results of project appraisal. 

Including contingency (15 per cent) and Financial Agent Fee (2 per cent). 



COUNTRY: 

THE MONTREAL PROTOCOL ON 
SUBSTANCES TIIA T DEPLETE THE OZONE LA VER 

fBOJECT COYER SHEtiI 

India 

PROJECT TlTLE1 Conversion of Compressor Manufacruro from CFC-12 IO HFC-134a 
o .. ii:na 

SECTOR COVERED, 

ODS IN SECTOR (1"2)1 

PROJECT IMPACT: 

2400MT 

18 MT CFC-12, (in first year aJter complellon of Plwc m 
(125 MT CFC-12 considmna Sh.ri"""'• fuU wmplOIISOt" Clplcity 
in 1997/98) 

PROJECT DUJU.TION: 

TOTAL PllOJECT COST: 

PROPOSED OTF FINANCING': 

COST EFFECTIVll!NESS: 

IMPLEMl:NTJNG ENTElU'IUSE: 

COORDINATING MlNJSTRY: 

lMPLEl\lENTJNG AGENCY: 

APPRAISAL DATE: 

ODS Reduction lnve$tmenl Cost: 
lncrc~anutl Opcrxti.u,u Cost111; 

$685,000 (@ 100% Indian Ownership) 

Not Applicable 

Shrirum Refrigcmllon Industries Lid 

Mini>IT)' of Eovirorul1041 and For""ta (MOnF) 

The World Bank 

Augusl !993 

PROJF.CT SUMMAR\' 

USS 
US$ 

S84,000 
0 

This OTF rcquat is for phasll 11\mding o( a project wbich will 1""'1 tu canvonion of at1 existitte CFC· 12 
refrige111tion ,;ampmsor 111111Ufaclllring facility •t Shrillim llefriJl"'lltiuu lndustties (Shtlram) lltllll HyderanaJ ,., 
• focility which ll:tlll!ufacllll:III eumpn,110111 "P"'•tin11 wilh Ibo,.,.,..,,...,. lleplotinii ••Miief'Wlt Hl'C-l:!41. In 
Phase I, 1200 compleNOl'I will be produced for tost purpose:i. Thi, full project wl\en compll!tod will pro, 1J, • 
!lllijat icdiglll30WI soutco of HFC-1341 compressors for 11SC in lh• pmJuction of non•CFC dolll<:Otic 
refrigerators. Teohnology for HFC·13'1a comp,...,.,r manufo<tu"' has boea transferred b1 Tocum.<eh to 
Shriram 1111.de.r lho lfflrul of an exl11tlnr license agrooment. This prQj..:t is ooe of th~ first nf • """"" of •irruhir 
J>rnj.,.t, undot the Olob&I Refri11en.lian Prqjecl as uppmved by tht! E,ocutivc Comi:nmill"" nf the Multil•t&r•l 
Fwid in September 1992. 

' N« preunt value ot tin! tour ,ean or opcrulag cottll1&vlng1. 



BACKGROUND 

All rofrigeration and air conditioning devi""' =ufactured in lnJi• uso CFCs or HCFC-22 .. tho refrigorant 
worl<ing fluid, CFC-12 i» mainly usod for domestic refrigerators and fr,,._,,..,., wutor coolers, boltlo coolen IUld I<> somo 
e,itent in industrial refrl1eralio~ sysi..ms employing hoth open 1111<1 ... n,i-hernwtic comprussors. Technology for 
manufllC!uring theso comprcssoti lwl bee!l imported. Technolosi"" for upplication of the ru:w non-ODS refrigerant 
(RFC-134&) to replace CFC-12 mWII alw be imported. 

Shriram, a 100~ Indian Qwn,,d compllly, is a major manufactun,r ofh•rm•tie eomp~rs in India willl about 
40'!1i o( COtnmbtCial marl<ct sbare (mollt ;:ompreliliOrs in India an, ~"mmtly p,uduc«J fut .. pti'° U<I<). It manufa<tur"" 
compressors suitable for both air condiliooing and refrigeration applic•fions as well a., for replaccmoot of failed ucita in 
the tleld. During 1992, Shrif!llll produced 48,000 CfC-12 comp-•rs 1t11d 95,000 IICfC•l2 cnmpr""'°"'· p,.."'11 
capacity for CPC-12 compressors is 75,000 unilS per year with• plannoJ production incrca..., by l997i'JS to :.W,000 
HFC-134& unit.1. Shriram is prep11red co owe produclion of CPC-12 ""'"J'llll'SO"' as soon as it can replace uisting 
facilities with those which ce.n produce @mpresso" cupshle of ulilil'.iiti: HFC-l 34a a.s tho rofrigerant wOl'king Huid. 
Shriram has an active license agreement with the larse.<t comp...,..ur rnanuftcttln:t in the world (Tocum,o,n) Wld are i.n 
the proce•• of receiving the needed tecbnolosie.• to f11eilit.to the transi11nn 10 HFC•l'l4a desi11n•. The r.echnolo,iy they 
will l'IXicivc is sp"ifi~ to Tocurru,c:h compr~t dc1!~1isns which havs h<t-<:n moJific:U for oplimum w.e of refrigerant HFC­
l34a. 

India ti.. made a de<:isio11 to phase out th,, "'"' of Cl'Cs in the r.rnsemnt and fo11111 sootor., in complilll<» with 
ill! obligttlollS under the Montreal Protocol. This project, rcprcsenti•B •=lial tm~inecrlng and minufacturing 
development, is requited IO be OOl!ll)ieled before enterprises can entt!r tho commercial tru1rkcl with non-CFC 
refrigeralors. Commercial production of lhtse non-CFC refriglITTltors wtll not be undel't/llcen until sub=iuent projects are 
d.signod and implemented. Th• rol!llllllrcial production of rofngemlion 11nd foom sy.siems will requiru India 10 me a 
policy dacillion to """"1,,te ind...try to oonv,>rt lo Mrt•CFC toc.hnol"CY, "' i, hcini coo,idered under the ODS Count!'; 
Progmm for flldia, 110w under prepamtion. 

PROJECT OBJECTlVE 

The object of this prajeot is to eliminate tht> use of CFC-12 in compros,or auutufacturing through conversiOII to 
compros,ors operating with Hl'C•l34ll. 

PROJECT UE.~CRJYI'ION 

Phase I involv .. test llWIUfacrutillg of 12 GOmpressor models in existing munufacturing facilities, T•st 
IDHllufwcturinll'. iii 11~1oS1C.ry a:t the designs tranltfcm.-d to Shrinun under their Ue:e:nttc ugroc,meul nnu::t twc adapti:-d to lo<::al 

conditions, In particular, !he compressor motor mu<! b., modified hy Shrin<m to tolerate the l",wer surges Cl>ntmon in 
lndiu, uhoratocy equipment with which to develop ond test the nce.:s,ury dei;isn modifications is included ,n tho Phas<, I 
project """I"'· Existing labomtory facilities and l<Jsl equipment WIii he u.,c'll to the cxient fea.'<!hl• to rnin1rru1,; the 
incremental costs of the project. Sbritatn has a !lllljor d~velopmMt fobowory in which ;ome of th~ calon meta .,,J 
dynamomeler instruments can be coll.l!truetad in lieu of inl!>Orting NimJlur equipment. Tecumseh, the Ind,.,, ln,titute uf 
Technology, !he Central Mcclianical Ena:lnecring Reasoarch lnstinito, •nil the National Chemioul l.ahnratcry ,.,11 su~pon 
Shriram's dcvel<lpmenl activities. 

The Phase I Project plan is as follows: 
a. Obtain tho full technology package for HFC-134 eompr.,.sors from Tecum.•~h including bill of maicn,1,, 

specification• Wld detail drawings, Modify designs as required. 
b. Construe! te•lillll facilities for compressor ovaluation. 
c. Procure Dec(<l!li/U'.Y mAteri&is and components md produce t200 HFC-134• units. 
d. Conduct life Klld reli•hility t<tsts on 12 comprnssor model,. 
e, Field test HFC·l34a compres,ors in domestic r•frigorulors, froezers, anJ :oulcrs, 
f. Prepar• ~ fauihltity a:tudy, eost es:timattt, u.nd r.c-h~ul~ fnr :1 Pha.-.e 2 ptt~je4!t to con~pldel:', ..:nn~ .. ·11 1h< fllant 

to HFC-134a compressor manuCacture. 

The full cost of ?b~ I iii cU5iblo fcu· OTP funding~ dcfinc<l in Item ~b of lh~ Indicative Ll.:t .,t 1 • .... ;,,,,.,., ,,f 
fncnmrentaJ Costs. However1 no opetath:mal cmtn •re included at this dme. Al:ru. tlti:~ are nu tc..'.hnotol!" 1 '-'*''' t : .. r:~ 



included, as these 111'8 already incorporated into tho existing Shrinm-Toc111nsdi lice""" agreement. 

Shriram is prepan,d to move quickly to implement the proposed project lllld expccls to start Phase l in April 
1993 and complete all lclting by April 1995. The schedul• is dosigned to accomplish a variety of lifo, relil.bility and 
field tcata in prq>11111tioai fo~ • Ml COll\/OffiOA of th• Sbrinun CFC-12 <<>MP"'"""' munufacturing facililica lo IIFC-134-
compressors under a Phase U project IQ be C<ltnpleted in 1997-1998. 

Thero i• no direct meuure of tho cost effectivenoss of !his projocl, w; it focuses on to.st numul\tctun, or new 
compressor designs. However, tho indirect impact •fter Phase 11 is comploled, would correspond to IS MT per year of 
CFC-12 phaseout, based on present capacity of 60,000 units. 

PROJECT COSTS 

The total projocl cost of US$S84,000 equals the ODS reduction portioq uf thu overall project (investmcnt costs 
plus net Incremental operating costs). 

)nycstmcpl Costs of US$S84,000 include capilal investmont costs for con1pooonts, test facilities, and materials, 
as woll a& production line modificationa. 

Net Incremental Opemtin, Coats, Thar& 11,rt, no incn,mcntal rocurring operating costs ll~iated with this Ph.ascJ 
T project, Hit focu~ on test nu1nufilcture of nt!w r:nmrm~r dai.i1:rns. 

LocaJ Ownership Fraction of 100 91 wa& considered to determine the amount of eligible OTF grant financiqg, 
The total projec& cost wu multiplied by die fraction of local owai::rship lo dc:tcnni.n1J tb'-1 propo"4.:d grant altl(lunt. 

Other Costs. A 15 % continaency was included 10 ensure ndequ:iie funding of project costs following project 
appraisal. An additional 2 91 was added to the gl'IIIII ""!Uest to cover the f;,,, for ,ervices or the tinanctal institulton (rl) 
th•t will appntitlO tho projects and av~ procurcmonl, Jisbursemc-nt uml audits. 

Requested Fundjng. The proposed OTF grant for Shriram is US$68S,OOO. 

PROJECT IMPLEMENT.A TION 

MaJlaeement: MOBF will oversee the irucce•sful implem<11tation of this projoct. Tho project will be carried 
Out &I St,ri,am, 

Schedule 
Obtaia bill of materials, specs and drawings from Tecumseh 
Consullllllcy witb Institutes 
Upgrade lest facililieo 
Upgrade assembly and finishing facilities 
Component proc:urement 
ProcUNIIIE!DI of HfC-134& and polyolaster oil 
Motor design, rcloy and OLP selection 
Assembly and finishing 
Calorimeter and sound test 
Life and field test 

Start 
Jul 93 
Jul 93 
Jul 93 
Sop 93 
Jan 94 
Jan 94 
Jun 94 
Sep 94 
Doc 94 
Doc 94 

ESTIMATED DISBURSEMENT: S0111 in 1993, and SO% in I 994 

TECHNICAL ASSESSMENT 

Complete 
Jon 94 
Sep 94 
Apt 94 
Apr 94 
Oct 94 
Apr 94 

Nov 94 
Doc 94 
Jan 95 
Jul 95 

This subprojoct bas been reviewed by the OORG lechnical reviewer, Dr. L. KuU~t\'I. Tllo project w .. 
•upp<>rte<I, 



AnuexA 

PROJECT SCOPE AND ESTIMATE 
SHRIRAM REFRIGERATION INDUSTRIES 

PHASE l • CONVERSION OF CFC-12 COMPRESSORS TO HFC-l34a 

Cost 

MR1,11)!les n.lS 

COMPONENTS FOR TEST MANUFACTURE 
OF 1200 UNITS (@ 12S0 rupees/unit) 1.35 45,000 

MODIFICATIONS TO COMPRESSOR 
MANUFACTURING LINE 3.21 107,000 

MATERIALS 
Polyolester Oil (1000 kg) 1.05 35,000 
HFC-134a (600 kg) 0.60 20,000 

TEST FACJLITIES 
Calorimeter 1.50 S0,000 
Dynamometer 0.84 213,000 
Noise and Vibration Instruments 0.81 27,000 
CAD/CAM Han!Wate and Software 1.29 43,000 
Refrigeration Test Lab Equipment 0.21 7,000 
Life Test Facility 0.30 10,000 
Field Test Hardware 0.09 3,000 

SALA!Ul'.S rOR PROGRAM PERSONNbL 
3 Engineers for 2 years 1.17 39,000 
Other supporl 0.30 10,000 

CONSULTING SERVICES 3.75 125,000 

TRAVEL 
Tecumseh Technical Labs 0.90 30,000 
Local Users and Suppliers 0.15 5,000 

Subtotal 18.52 584,000 

Contingency ( 15 % ) 2.78 88,000 

Subtotal :21.30 672,000 

Financial Agent Fee {Z % ) 0.43 13,000 

TOTAL 21,73 685,000 



THE MONTREAL PROTOCOL ON 
SUBSTANCES THAT DEPLETE THE OZONE LAYER 

PROJECT TrrtE: 

SECTORS COVE.IUID, 

ODS lN AFFECTED SECTORS (1992): 

PROJECT IMPACT: 

PROJECT DURATION: 

• TOTAL PROJECT COST: 

PROPOSED OTF FINANCING': 

COST EFFECTIVENESS: 

IMPLEMENTING ENTEJ'tl'RISE: 

COORDINATING MINJSTBY, 

IMl'LEM'.ENTING AGENCY: 

APPRAISAL DATE: 

PROJECT COVER SHBl!T 

India 

Substitution of CFC· I I Refrigerant by HCFC· 123 in Centrifugal 
Chillers 

Rofrigoatlo,i ""d Air Co...tilioning 

90 MT p•r year of CFC-11 

36 MT/year in 1!196, after completion of i'hal:es I lllld 11 

Pb..,, I • 2 Y<lllfil (1993•1994) 
Pbue It· l Y"""' (1994-1995) 

ODS Reduction lnv••lment COlll: 
lncreme11tal Operating Cost': 

US$ 
US$ 

483,000 
0 

US$567,000 (US$39 I ,OOO in Plmse I; US$176,000 in Phase [l) 
(@ 1009' Indian Ow00t1hip) 

Not Applicablo 

Blue Star Ltd. 

Mil>i•lry of Environ11W<1t ..,d Forni& (MOEiP) 

Tbb Worl4 Blllllc: 

PROJECT SUMMARY 
This project will provide iechnology and facility for COIWOfllion of Blue Star, • major CFC-It ~entrifugal chiller 

ltW'!Ufaclllrer l~ed IU!IU Bombay, India. ta manufacuturo equipm,:nt suited for U.'l<I with HCl'C-123 as the 
toftill"cant. Technolol)' will be, obtained fr<>m York lnwnulion•l Curp (US) uad.,r ktmll of• t<>ehn<>lagy transfor 
1groeme11t signed in ~r, l992 !o oxpand lho ~istills ag!QCmcnt to cover U.. technology tor HCFC-123. An 
in-house leSI !IICllity will be constru~IOd for prototype !citing tmd quality illSln·•""~· Capacity will be d..volop,d 10 
suppon CWl!o!llen with rubaequtltlt retrolits Of OXIBltng CFC-II cn1ll•r tnlilillation• to HCl'l:-123 refrigerant. 
Manufacturing fac!lilios will also be modified for production of new HCfC-123 centrif\lgal ehillent. Over tlu, life of 
Iha project, deman4 for 540 MT of CFC-11 will be •limin•lod for the cbatiline and 11ervicing uf chillers in latte 
office buildmga Md bot.I• thraualtout India. 

1 NQt pre.cm vt$1UG of tlra, foll! ycan of operating 0011w'uving1 

'lncludco 1~,r, conlingen~y Alld zi. r,oaru;uil inJtiLll\u,n feo. 



BACKGROUND 

All rofrigeralion md air condilioomg dcvi°"' IIWlllfactured ln India use CFC, ot HCFC-22 as tho rofrla-t 
work:ing fluid. CFC-12 i1 mainly iw,d for domesbc refrigeraton and fr"""""'• watet coole"', honlo ouolers and lo"°""' 
utent III indlistrial rofrigoration $Y5lems cmployins holh open ana ~erru-hermetic compressors. Wator chillers in India 
provide comfort coolillg ia botell, offico building•, ho"l'it.J, and oth•r lu<g• ,trnctures. Chillo,-,; arc also fOIUld in tho 
industrial sector, particularly ill textilo manufacturinx wht,re climAtc conlrol i• important. Lllrau capacity buiWinr 
chillllnl are aeo.erally of the cenlrifu&al type and U5" CFC-based refrigern.nts (mostly CFC•! I and CFC•l2, with limited 
use of CPC·l 13 and R·SOO). Technology for llW\Ulacturins th""" compressors hM been imjlOrterl. Tochnologies for 
applioatio" of Ibo ,iew 110a-OC>S refrig.,,..,, (HFC 1340) 10 repl•"" Cf/t' 12 m ... , .1.., bo impor1..d. 

Blue Star COmn!flliced prod11etion of Ccntrifuaal Chillcn in 1985, using CFC-I I as tbc .-.:friieranl, 1111der liCOII.H 
from York Illtcraalicmal Corporation, USA, Thi• •:=menc will continue until Yo'1< bu fully d.,v,topcid the appllcalion 
of HCFC-123 as a subslltut<> rafrisC1'111lt for CFC•I l in Ccnlrifui:al Chilldrs. HCFC•lll ha,; •lready 1-11 well prov"" 
with• feiw hlllldred machines ht operation ill USA and elscwben,. 

India bu made a decision to phase out 11w Wie of CFC• in th~ n:frigenmt 1111d foam =tors i.a oomplia.aco with 
its obl!eationa under the Montreal Protocol. Thi• prqjoct, '"l'""""'lini •"""nlial enaineerina and irumu!actufllll! 
development, is required to be completed befo"' tho entl!rprisa <in Mtcr the comnuorci,I market wilh non-CFC chillers. 
Commercial production of these 0011.cFC cbillers will 1101 be underukr.11 lllltil a subsequent project i• <1e,;igned a.ad 
impl~mont.4- 11,i,o will roqm India to mob• policy decision to 11..,ul.11D u1dw,«1y to G<Wvoit 10 uoo-Cl'C tc,chno!ogy, 
as is beins C011Sldered Wider the ODS Country Pro~n,,m for India, now under preparation. 

PROJECT OBJECTIVE 

The ollject of this project is to eliminate thlS use of CFC·l 1 in l!UlllllfllClllring Centriful!lll Chiller& lbrouah 
CM.venrian to tho USO of HCFC· 123 rcfrigenm1. 

PROJJ!C'l' DESCRJPl'ION 

This two-phase ptojeot will sHmin•le Blue S1&r's 1184 of CFC•! I as a refrigerant in Centrifugal Chill•ra by 
convettillg itB product line to HCPC·123. Pbase I wm provide tile know-how and •nllineenng .. stS1mce ma ttliining 
needed to build and lc6t/evaluatc> Ceulrifugal a,m.,. usins HCFC-123 "" refriJerant. Pha,i., If will provide f<>r 
modUicaliom of production flcilitiu to lll&l!Ufacturc of HCFC-123 C<ll!trifilgal Chillolll. At till! conclusiun of Plui>c II, 
Blue Star will have the capability of C011Verting about 23 Btu .. Sw- mado chllleni per year, operating in th• lidd. from 
CFC-II to HCPC-123. 

Bhl• Star hu approa,lbed York lnlmlalional Corporation for tra111fcr of know-how for producing H CFC- 123 
C<mlrifupl Chilleni ill uidia lllld pbasiua out their current range of Cl'C-I 1 Chillers. This would also enable Bl'"' Stllr 
w offer rekufiUing uf Ibo CPC•ll Chili- .,..,,..,..,1y upenuing iu the fid<I to work wi1h HCflC•l23. ln pumnt uf !hi, 

objeetivo, Bluo Star bJIB already made a paymcnl of US$l00,000 (in Docembor 1992) for lie.,... f.,., for PIAA•, 
Drawings, Spccifica.tiom Shew and Bngmeori•ll lnstructions for tlie Sch:ction, converai011 from CFC· I I to HCFC • 123 
and manufiicture of Centrifugal Liquid Chlllt!fl using HCl'C-123 as rofrigerant instead of CFC•! L 

PROJECT COSTS 

Tho total project cost of US$ 483,000 equals lhe ODS reduction p<l<1ion of Ille overall project (inv.,,tm.-nt c0&L• 
plus 001 iacnomcnllt.l upcmui.nj; """"') for P- I .,,u II. 

Investment Cm!$ of USS483,000 i.acludo capital inveetm<nt eo.,'t.< for lesl facilitie., m&terials, and n>txl,fi,&11011 
of manufal:l\lrillr facilities. 

N9~fllmet!IA1. OJ:l!'rating Cosui. There are no increm•nta! rceurrin~ operating costs associated ., i:h th,• 
project, 

Local OwnentbiR Fraction of 100% was considered to det~~ the amount of eHgihic OTF Stant fo,an_ ,nc 
The tot.'11 projoct cost was multiplied by lhe fraciion of local own«ship to detennine the proposed grant •""""'' 



Other Cpsls. A 1.S l' COlllill,ency - di;o included to OIISIJl'e •dequate limdia~ of prujlWI cosm followlna 
pt0jecl appnital. An additinntl '29'..,.. ,.dda,I ,,, !ho amnl _,,.t to <•ovcc ti... f.., to, """''"°" of the fimuici.t 
ilutitul«ll'.\ (l'I) lblll will 1ppraiso tho pn,jeola '4d oversee proc.......,n\. Jisbw-s<omtnl ll!ld •udit•. 

BS!i'lffle!il Pw<liPII• 'l1tc prupu,,o<I OT!' snm• for Stu• Star 1, IJS$'67 ,000. 

PROJECT IMPLEMENTATION 

Management1 MOBF will ovoneo lho ,ucc ... ful lmplemonlution of Ibis prnject. The projeol will be carried 
out Ill B1111 Star. 

Schedule 

TECHNOLOOY t'aANSFBR 
BNGINEEklNO 
CHll..l..aR TIISTlNO FACJUTIBS 
CONVERSION OF PRODUCTION LlNB 

ESTIMATED DISBURSEMENT: SO~ la 1993, and SO!G ill 1994 

TECHNICAL A.SSES$.MENT 

fil!ll 

Dec 91 
Jul Ill 
Oct 93 
Mar94 

<;;vmelete 

Apr 93 
Doc 93 
Mar94 
Apr !lS 

Thu &11bproject baa been t!S\fiewed by !he ()ORO teeluu<,al reviewer, Dt, L. Kuijpel'll, The project wu 
... ppurtod. 



Annex A 

Blue Star Chiller Project 
Project Scope and Estimate 

Phase I and ll Conversion or CFC-11 Chillers to HCFC-123 

Phase I 

Technology transfer 
l"rototypc testing facilitie:i and equipment 
Engineering 
Training 

Subtotal 

1S% Contlngency/2% FI Fee 

Subtotal 

PhaseU 

Modification of existing facilities 
to HCFC-123 design 

Design engineering 
Training 

Subtotal 

15 % Contingency/2 % Fl Fee 

Subtotal 

TOTAL 

Co~"t 
(US$ 1,000l 

With contingency 
Project Ccm and Fl Fee 

1()() 

134 
90 

.....2 

333 

120 
24 

J 

150 

483 

333 

3!>1 

150 

.16 

176 

567 


