| . Y

United Nations W%
Environment
Programme

Distr.
LIMITED

UNEP/OZL. Pro/ExCony10/33/Rev. 1
11 Jupe 1993

ORIGINAL: ENGLISH

Executive Committee of
the Muitilateral Fund for the
Implementation of the Montreal Protocol

Tenth Meeting
Montreal, 28-30 June 1993

PROJECT PROPOSALS: INDIA




UNEP/OzL Pro/ExComy10/33/Rev.1
Page 1

PROJECT EVALUATION SHEET

COUNTRY OR REGION: India

PROJECT TITLE: Substtution of CFC-11 Refrigerant by
HCFC-123 in Centrifugal Chillers

BUDGET: US $567,000°

INCREMENTAL COSTS: US $567,000°

ODS PHASE-QUT: 20 MT of CFC-11

COST EFFECTTVENESS% US $28.35 per Kg. ODP saved

PROJECT DURATION: Phase I - 2 years (1993-1994)

Phase II - 2 years (1994-1993)
IMPLEMENTING AGENCY: The World Bank
NATIONAL COORDINATING AGENCY : Ministry of Environment and Forests

TECHNICAL REVIEW COMPLETED: YES_X NO_

SECRETARIAT'S COMMENTS

1. This project will provide technology and facilities for the conversion of a major CFC-11
centrifugal chiller manufacturer to manufacmure 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 I
will convert the production of CF(C-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.

SECRETARIAT'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.

Inchudes 15 per ceni contingency and 2 per cent financial ingtitution fee.

Determined as the ratio of incremental costs to the estimated annual saving of ODP ($/0DPy ). For CFC-11,
OD3=0DP
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: India
PROJECT TITLE: Conversion of Compressor Manufacture from
CFC-12 to HFC-134a Design
BUDGET: US $685,000'
INCREMENTAL COSTS: US $685,000"
COST EFFECTIVENESS: Not determined
PROJECT DURATION: 2 years
IMPLEMENTING AGENCY: The World Bank

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

TECHNICAL REVIEW COMPLETED: YES_X NO_

SECRETARIAT’S COMMENTS

1. 125 MT of CFC-12 will be eliminated in compressor manufacturing through conversion
t0 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.

SECRETARIAT’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).



THE MONTREAL PROTOCOL ON
SUBSTANCES THAT DEPLETE THE OZONE LAYER

ERQIECT COVER SHERT
COUNTRY; Indiz
PROJECT TITLE: Conversion of Compressor Manufacture from CFC-12 to HFC-134a
Designs
SECTOR COVERED: Refrigsration
ODS IN SECTOR (1992): 2400 MT
PROJECT IMPACT: 18 MT CEC-12 (in first year after completion of Phase I}
{125 MT CFC-12 considering Shrirum®s full compressor capscity
in 1997/98)
PROJECT DURATION: 2 yeure
TOTAL PROJECT COST: ODS Reduction Investment Cost; Uss 584,000
Licrewoniid] Oporsiing Costs’; uss 0
PROPOSED OTF FINANCING®: $685,000 (@ 100% Indinn Ownership)
COST EFFECTIVENESS: Nat Applicable
IMPLEMENTING ENTERPRISE: Shriram Refrigeration Industriss Lul
COORDINATING MINISTRY: Ministry of Envircamont and Forests (MOEF)
IMPLEMENTING AGENCY: The World Bank
AFFRAISAL DATE: August 1993
e R T e — s 1
PROJECT SUMMARY

This OTF roquest is for phass T funding of 4 project which will lsed to convervion of an existing CFC-12

Il refrigeration compressor manufacturing facility at Shrirsm Refriperution Industries (Shriram) nesr Hyderabad w
a fucility which mwoufactures compreson operating with the mm-cane depleting refiigerant HPC- 134, In
Phase 1. 1200 compressors will be produced for test purposes. The full project when completed will provide o
major indigencus soures af HFC-134a compressors for use in the praduction of non-CFC domestic
refriperators. Techoology for HFC-134a compressor manufucture has boen transferred by Tecumseh to
Shriram under the termws of an axisting license agrooment, This projoct 15 oae of the first of » sories of simalisr
projesta under the Global Refrigeration Project as apnroved by the Excculive Commmittee of the Multilateral

N present vallie of fing four years of operatiag coma/aavings.

¥ Includes 13% wontingency and 2% fnanchal instiucion feo



BACKGROUND

All refrigeration and air conditioning devices munufactured in India use CPCy or HCFC-22 as the refrigerant
working fluid, CFC-12 iy mainly used for dumestic refrigerators and froezers, water eoolers, bottle coolers und to some
extent in industrial refrigeration systems smploying both apen nnd semi-hermetic comprussors, Tecknology for
manufacturing thess compressors has been importad. Technologies for application of the sew aon-QDS refrigerunt
(HEC-1344) to replace CFC-12 must aleo be imported.

Shriram, a 100% Indian owned company, it & major manufaciurer of hermetic compréssors in India with about
40% of commexcial market shace {most compressors in Indis sre cwirenity pruduced fur captive wie). It manufacturcs
compressors suiteble fur both air conditioning and refrigeration applicutions as well ax for replscement of failed upits in
the fisld. During 1592, Shoram produced 48,000 CFC~12 compressurs and 85,000 HCFC.22 compressors.  Prisent
capasity for CPC-12 compressors is 75,000 uaits per year with a plannad production incraase by 1997/95 to 500,000
HFC-134a units. Shriram is prepared W eoase production of CFC-12 comprassors as soon ws it can replace existing
facilities with those which can produce compressors capshle of wilizing HFC-134a as the refrigevant working fluid,
Shriram has an active licenss agréament with the Iargest compressor manuficturer in the world {Tecumseh) und are in
the process of receiving the needed technologies to facilitets the trunabion to HFC-134a desigms, The technolopy they
will moceive is specific to Teoumsch compreasor designs which have been modified for optimum use of refrigerant HFC-
134a,

Indis has made & dacisiog to phase out the use of CFCY in the refrigemnt and foam sectory io compliance with
itz obligations under the Montrsal Protocol. This project, representing essential engineering end munufusturing
development, is required 1o be completed before vnierprises oan enter the commercial murket with non-CFC
refrigerators. Commernial praduction of these non-CFC refrigertors will not be undertakien until subsequent piojects are
designed and implemented. The commersial production of refngemtion and fosm systems will require India 1o make 2
polioy decision to mandate industry to comvert 1o a0aCFC fechnningy. ax is haing ennsidersd under the QDS Country
Program for India, now under preparation.

PROJECT OBJECTIVE

The object of this project is to eliminats the use of CFC-12 in compressor manvfacturiag through conversion 1o
comprassors operating with HFC-134a.

PROJECT DESCRIPTION

Phase I involves test manufaciuring of 12 compressor models in existing menufacturing facilities. Test
manulucturing is peoessary as the dosigns transferred to Shriram under their lieense ugrooment pwat be adapied to logal
conditions. In particular, the compressor motor must be modified by Shrirsm to tolerate the power surges common in
India. Laboratory equipment with which to develop and test the secessary design modifications is included 10 the Phase |
praject scope. Existing laboratory facilities and test equipment will be used 10 the extent feasible o minimu2s the
incromental costs of the projest. Shriram bas & major development lehoaiory in which some of the calonimeter and
dynamometer instromants ¢an be constructad in livu of importing similur syvipmunt. Tecumseh, the Indian Inviiute of
Technology, the Central Mechanical Engineering Reasearch Instinge, wnd the Mational Chemical Laborstary will support
Shriram’s development activities,

The Phase I Project plan i as follows:

a. QObtain the full tachnology package for HFC-134 compressoes from Tecumseh including bill of malenals,
specifications and detail drawings. Modify designs a3 required.

b. Construce testing facilities for cawpressor evaluation,

&. Procure necesuary materials and components and produce 1200 HFC-134a units.

d. Conduet life and relisbility tasts on 12 compressar models,

e. Field tegt HFC-134a compressors in domestic refrigemiors, freezers, and coolers,

f. Prepare a faamibility study, cost estimate, und schedule for o Phase 7 project to completely contert the plunt
ts HFC-134a compressor manufacturs,

‘The full cost of Pbuse [ ix eligible fov OTF funding ax defined in Itom b of the Indicative List -t an poinex af
Incremental Costs. However, no operstional costs are included at this dme.  Also, there gre ao tochnalogy e ¢ fves



included, as these are aiready incorporated into the cxisting Shrirsm-Tecumseh license agreement.

Shriram is prepared to move quickly to implement the proposed project and expects to start Phase [ in April
1993 and complete all testing by April 1995, The schedule is designed to accomplish a varicty of lifs, reliability and
field tests iu preparation for 4 full convorsion of the Shrirum CFC-12 compressor manufacturing Tacilitics to HFC-134a
compressors under a Phass 1T project 1o be completed in 1997-1998.

There it no direet measure of the cost effectiveness of this project, as it focuses on test manufacture of new
compressor designs. However, the indirect impact ufter Phase 11 is completed, would correxpond to 15 MT per year of

CFC-12 phaseout, based on present capacity of 60,000 units.
PROJECT COSTS

The total project cost of USES84,000 squals the ODS reduction pontion of the overall project (invastment costs
plua net incremental operating costs).

Investment Costs of US$584,000 include capital investment costs for components, test facilities. and roaterials,
as well as production line modifications.

Net Incremental Operating Costs. Thers wre no incremental recurdng operating costs ussociated with this Phase

T project, as it focuses on lest manufacture of new cvmprassar desigms.

Local Ownership Fraction of 100% was considered to determine the amount of eligible OTF grunt financing.
The tots] project cost was multiplied by the fraction of local owacrship 1o determine the proposed grant amount,

Other Costs. A 15% contingency was included to ensure adequute funding of project costs following project
appraissl. An additional 2% was added to the grunt request 1o cover the fes for services of the financial institwtion (F1)
thut will appruise the prajects and oversss procurcment, disbursement and audits.

Requested Funding, The proposed OTF grunt for Shriram is US$685,000,

PROJECT TMPLEMENTATION

Managament: MOEF will overses the successful implementation of this project.  The project will be carnied
out &t Shriram.

Schedule Start Complete

Obtain bill of materialg, specs and drawings from Tecumseh Jul 93 Jan 94

Consuitancy with Institutes Jul 93 Sep 94
Upgrade test facilities Jul 43 Apr 94
Upgrade assembly and finishing facilities Sep 93 Apr 94
Component procurement Jan 94 Oct 94
Procurement of HFC-134a and polyolester oil Jan 94 Apr 94
Motor design, relay and OLP selection lun 94 Nov 94
Assembly and finishing Sep 94 Dec 94
Calorimeter and sound test Dec 94 Jan 95

Life and field test Dec 94 Jul 95

ESTIMATED DISBURSEMENT: 50% in 1993, and 30% in 1994

TECHNICAL ASSESSMENT

This subproject has been reviewed by the QORG technical reviewer, Dr. L. Kuijpers, The project was
supponted,



Annex A

PROJECT SCOPE AND ESTIMATE
SHRIRAM REFRIGERATION INDUSTRIES
PHASE1 - CONVERSION OF CFC-12 COMPRESSORS TO HFC-134a

Cost
M Rupees  SUS

COMPONENTS FOR TEST MANUFACTURE

OF 1200 UNITS (@ 1250 rupees/unit) 1.35 45,000
MODIFICATIONS TGO COMPRESSOR

MANUFACTURING LINE 320 107,000
MATERIALS

Polyolester Cil (1000 kg) 1.05 35,000

HFC-134a (600 kg) (.60 20,000
TEST FACILITIES

Calorimeter 1.50 50,000

Dynamometer 0.84 28,000

Noise and Vibration Instruments 0.81 27,000

CAD/CAM Hardware and Software 1.20 43,000

Refrigeration Test Lab Equipment 0.21 7,000

Life Test Facility 0.30 10,000

Field Test Hardware 0.09 3,000
SALARIES FOR PROGRAM PERSONNEL

3 Engineers for 2 years 1.17 39,000

Other support 0.30 10,000
CONSULTING SERVICES 375 125,000
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 (2%) 0.43 13,000

TOTAL 2173 685,600



THE MONTREAL PROTOCOL ON
SUBSTANCES THAT DEPLETE THE QOZONE LAYER

COUNTRY:
PROJECT TITLE:

SECTORS COVERED:

0DS IN AFFECTED SECTORS (1992):
FROJECT IMPACT:

PROJECT DURATION:

- TOTAL PROJECT COST:

FROPOSED OTF FINANCING™:

COST EFFECTIVENESS:
IMPLEMENTING ENTERPRISE:
COORDINATING MINISTRY:
IMPLEMENTING AGENCY:
APPRAISAL DATE:

D s S S

PROJECT COVER SHEET

India

Substitution of CFC-11 Refrigesant by HOFC-123 in Centrifugal
Chillers

Rafrigsnation snd Air Conditioning
90 MT par year of OFC-11
35 MT/year in 1996, after completion of Phases | and I1

Phase I - 2 years {1993-1994)
Phase If - 7 years (1994-1995)

ODS Heduction lnvestment Costy UJss 483,000
Incremsental Operating Cost': Us$ ]

US$567,000 (US$391,000 in Phase |; US$176,000 in Phase ID)
(@ 100% Indian Ownership)

Not Applicabla

Blue Star Lid,

Ministry of Environment and Forestsa (MOEF)
Thes World Bank

Anguai 1993

PROJECT SUMMARY

This project will provide teohnology and facility for conversion of Blue Star, » mujor CFC-11 centrifugal chillar
manufacturer located pear Bombay, Indis, to manufacuture equipment suited for use with HCFC-123 es the
rofrigerant. Technology will be obtained from York Internutions! Corp (US) under terms of & technolagy transfor
sgreemant signed in Decomber, 1992 to sxpand the existing agreement to cover the technology for HCFC-123. An
in-house test facility will be constructed for prototype festing and quality sssurance. Capacity will be daveloped 10
support customers with nibsequent vetrotits of existing CFC-11 chiler 1nstaliations to HCFU-123 refrigerant.
Manufacturing facilitics will also be modified for production of new HCFC-123 centrifugal chiliers. Over the life of
the project, demand for 540 MT of CFC-11 will be eliminsiad for the charping and servicing of chillers in large

! Mot presens valus of firm four yoars of gporuting costs/ssvings

* Includea 15% sontingency and 2% Rnancial instiution fee,



BACKGROUND

All refrigeration and air conditioning devices munufactured in Indis use CFCs or HCFC-22 as the rofrigersat
working fuid. CFC-12 iz mainly used for domestic refrigerators end freezers, water coolers, bottle voolers sod ks soms
extent in industrial refrigeration systems employing both open and semy-hermetic compressors. Water chillers in India
provide comfort cooling in hotels, office buildings, hospituls and other lucge structures.  Chillers are also found in the
industrisl seetor, particularly in taxtile manufacturing whers climate control fa importanl. Large capacity building
chillers are generally of the centrifugal type and uss CFC-based refrigernts (mostly CFC-11 and CFC-12, with limited
use of CPC-113 and R-500). Technology for manufucturing these compressors has been imported. Tachnologies for
spplication of the new non-0ODE refrigeruat (HFC 134a) to replace CPC 12 muat ulso be imported,

Blue Star commenced production of Centrifugsl Chillers in 1985, using CFC-11 sy the refrigerant, under liconse
from York Intemnationsl Corporation, USA. This agreement will continue until York has fuily developed the spplication
of HCRC-123 as & substitute refrigerant for CFC-11 in Centrifugal Chillers. HCFC-123 hias already besn well proven
with & faw hundred machines In operation in USA and elsewhere.

Indin has made a decision to phass out the use of CFCs in the refrigerant and fosm sectors ia compliancs with
its ohligations undec the Montreal Protocol. This project, representing essential engineering and manufacturing
development, is required to bs completed before the eaterprise can anter the commercinl market with non-CFC chillers.
Commercisl production of these non«CEC chillers will not be undertsken until % subzequent project is designed and
implemented. This will require Tadis to sk a policy decision to pumlds dastsy to convert o aoa-CFC techoology,
&5 is being considered under the ODS Country Progrsmr for India, now under preparation.

PROJECT OBJECTIVE

The ahiset of this projsct is to eliminate the use of CFC-11 in manufasturing Centrifuga} Chillers through
conversian to the use of HCFC-123 refrigerans.

PROJECT DESCRIPTION

This two-phass project will sliminate Blue Star's use of CFC-11 a5 2 refrigerant in Centrifugal Chillers by
canverting its product line to HCFC-123. Phase | will provide the know-how and eagipeering assistance #nd maining
nesded to build and test/evaluate Centrifugal Chillers using HCFC-127 us refvigerint. Phase {I will provide for
modifications of production facilities to manufacture of HCPC-123 Centrifugal Chillers. At the conclusion of Phase 1,
Blue Star will have the capsbility of converting about 25 Blus Star mads chillers per ysur, operating in the field, from
CFC-11 to HCFC-123,

Riue Star bas approsched York International Comporation for transfer of know-how for producing HCFC-123
Centrifugal Chillers in India snd phasing out their current range of CFC-11 Chillers. This would ulso ensble Blus Star
w offer retrofittiag of the CPC-11 Chillors cupently uporating i the ficld to work with HCPC-123. In pursuis of this
objective, Blue Star has already msde & payment of US$100,000 (in Decomber 1992) for licenss fer for Plans,
Drawings, Specifications Sheels and Enginesring Instructions for the seleetion, conversion from CFC-31 to HOFC-123
and manufaciure of Centrifugal Liquid Chillars using HCRC-123 as refrigernt instead of CFC-11.

PROJECT COSTS

The tota] project cost of USE 483,000 equals the ODS reduction portion of the oversll project (invesiment costs
plug oot iocrements] opemaling costs) for Phuves [ wmd 1.

Investment Costs of U§3483,000 include capital investment costs for test facilities, muterials, and maxifivation
of manufacturing facilities,

Net Incremental Opemting Costs, Thers gre no incremental recuiming operaling costs associated with thus
project.

Local Orvwnership Fraction of 100% was considerad to determine the smount of eligible OTF grant N g
The total projact cost was multiplisd by the fraction of local ownership 10 determine the proposed grant ameunt



Other Costs, A 15% contingency waz alsa included to ensure sdequate funding of project costs following
project appraisal.  An additional 2% was addad tn the grant request (0 cover the fee for services of the Anancial
institutions (FI3 that will appraise the projects and oversee procurement. disbursement and anditx.

ted Funding, The proposed OTT gnmt for Blus Star s 15$367,000.
PROJECT IMPLEMENTATION

Management: MOEF will overses the succesaful implemontation of this project,  The projeot will bs carried
out at Blua Star.

Schedule Stary te
TECHNOLOGY TRANSFER Deg 92 Apr 93
ENGINEERING Jul 93 Dec 93
CHILLER TESTING FACILITIES. Oct 93 Mar 94
CONVERSION OF PROUDUCTION LINE Mar 94 Apr 95
ESTIMATED DISBURSEMENT:  S0% in 1993, snd S0% in 1004
TECHNICAL ASSESSMENT

This subproject has been reviewed by the OORO technical raviewer, Dy, L. Kuijpers, The project wax
supporied,



Annpex A

Blue Star Chiller Project
Project Scope and Estimate
Phase I and II Conversion of CFC-11 Chillers te HCFC-123

Cost
(US$ 1,000)
With contingency

Phase I Project Cost  and FI Fee

Technology transfer 100

DPrototype testing facilities and ¢quipment 134

Engineering 90

Training -2

Subtotal 333 333

15% Contingency/2% FI Fee a8

Subtotal k1|
Ehase IX

Modification of existing facilities

to HCFC-123 design 126

Design engineering 24

Training 6

Subtotal 150 150

1% Contingency/2% FI Fee 26

Subtotal 176

TOTAL 483 567



