EP

United Nations
Environment
Programme

Distr.
LIMITED @

UNEP/OzL.. Pro/ExCom/13/30
29 June 1994

ORIGINAL: ENGLISH

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

Thirteenth Meeting
Montreal, 25-27 July 1994

PROJECT PROPOSALS: INDIA



UNEP/QzL..Pro/ExCom/13/30
Page 1

This document includes the following project proposals and the Fund Secretariat’s Comments
and Recommendations:

UNEP

Indian Halon Management and Banking system.

UNIDO

- Conversion of electronic cleaning processes from (DS solvents to agueous
cleaning at ITT Mankapur.

World Bank

- Replacement of CFC-11 blowing agent in polyurethane (PU) foam systems with
low and non-ODS materials at Expanded Incorporation;

" - Conversion of process for manufacture of disposable syringes from EQ/CFC-12
to EQ/Co, sterilisation and direct siliconisation at Hindustan Syringes and
Medical Devices Pvt. Lid.;

- Conversion from Halon 1211 to ABC-DCP portable extinguisher manufacturing
at Real Value Appliances Limited. ’
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PROJECT EVALUATION SHEET

COUNTRY OR REGION:
PROJECT TITLE:

BUDGET:

INCREMENTAL COSTS:
ODS PHASE-QOUT:

COST EFFECTIVENESS:
PROJECT DURATION:
IMPLEMENTING AGENCY:

NATIONAL COORDINATING
AGENCY:

India
Indian Halon Management and Banking System

Phase I (1994-1995) US $230,000
Phase II (1995-1998) US $455,000

US $685,000
N/A

N/A

4 years

UNEP / DIFR

Ministry of Environment and Forests

TECHNICAL REVIEW COMPLETED: YES X NO _

SECRETARIAT’S COMMENTS

k. The project proposes to develop a plan for managing existing stocks of halons in India
(estimated as 2,500 and 700 metric tonnes of halons 1211 and 1301, respectively).

2. The plan seeks to accomplish the following:

(a) Facilitate the transfer of available halons among users for essential use

purposes;

(b} International cooperation to share surplus haions, especially halon 1301;

{c)  Evolve a method for international trade in recycled halons through national

halon banks;

(d)  Identification of essential uses in India and determination of present and future

requirements; and

()  Setting up of halon management and banking in India.
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3. The project will be implemented by the Defence Institute of Fire Research.
4, The project will be implemented in two phases. Phase I (October 1994-

September 1995) includes the preparatory work for establishing the infrastructure of a halon
banking system as well as developing a halon clearing house. It also includes identification and
registration of halons, estimates of future halon needs, and the financial viability of the halon
bank. Implementation and operation of the halon bank and the halon clearing house will be
undertaken during Phase II of the project (October 1995-September 1998).

5. The cost of Phase 1 is estimated at US $230,000 to cover salaries, software, recycling
machines, laboratory equipment, domestic and international travel and workshops.

6. Phase I1 is costed at US $455,000 to cover salaries, handling and storage of halons and
purchase of ABC powder extinguishers. Although there are many applications where the use
of halon 1211 is desirable there are very few essential uses. Therefore, there is no reason to
remove halon 1211 from portable extinguishers to utilize the halon elsewhere,

7. Ten metric tonnes of halon 1211 would be banked in the first year of the bank’s
operation.
3. The Executive Committee will consider a project submitted by UUNDP which would

demonstrate alternative fire fighting systems and develop a sectoral strategy for the phase-out
of halons in India. The strategy will be ready by end-1997.

9. India is a producer of halon 1211. India’s consumption of halons is expected to rise
until end of 1995, according to the country programme of India.

10. At present there is no regulation and regulatory authority in the country for halon uses.

10. Decision [V/26 of the Fourth Meeting of the Parties states, inter alia, "To request the
Industry and Environment Programme Activity Centre of the United Nations Environment
Programme to function as a clearing-house for information relevant to international halon bank
management and further request the Centre to liaise with and coordinate ifs activities with the
implementing agencies designated under the Financial Mechanism to encourage Parties to
provide pertinent information to the above-mentioned clearing-house;” As per this decision,
the role of UNEP as the implementing agency of the project is guestionable.

SECRETARIAT’S RECOMMENDATION

11. The Secretariat recommends that the project should be deferred, until a national halon
phase out strategy is developed. The Secretanat also recommends to request UNDP to address
the needs of establishing a halon bank system while developing the national strategy.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: India
PROJECT TITLE: Conversion of Electronic Cleaning Processes
from QDS Solvents to Aqueous Cleaning at
ITT-Mankapur
PROJECT COST: Incremental capital cost S $1,159,000
Incremental operational saving US $(383,846)
Project preparation cost US$§ 24,000
INCREMENTAL COST: US $799,154
0ODS PHASE-OUT: 36.9 tonnes of CF(C-113 in 1992
4.5 tonnes of CFC-12
2.0 tonnes of Carbontetrachloride
23.0 tonnes of Trichloroethane
(Total ODP = 38&.5 tons)
COST EFFECTIVENESS: US $20.8 per kg ODP saved
PROJECT DURATION: One year and six months
IMPL.EMENTING AGENCY: UNIDO

NATIONAL COORDINATING AGENCY: Ministry of Environment and Forest

TECHNICAL REVIEW COMPLETED: YES X NO_

AT'S C T

1. This project was given permission to proceed at the 12th Meeting of the Executive
Committee. Under this project, the company will eliminate the use of ODSs being used for
cleaning of digital switches and printed circuit boards by converting to an aqueous cleaning
system,

2. After the 12th Meeting, UNIDO had further developed this project and submitted a
revised document. The new proposal requests two additional cleaning systems to phase-out 20
tonnes of trichloroethylene (TCE) and 47 tonnes of methylene chloride (DCM). TCE and DCM
are not substances that are controlled by the Montreal Protocol, The cost of these two systems
is therefore not eligible for funding, Consequently, operational savings generated by not using
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TCE and DCM could be deducted from the total incremental operational savings
(US $383,846}.

3. Although a "study tour” is being included to enable management to choose a
technology, the project is costed based on a pre-determined technology and this cost
(US $32,000) should not be approved.

4. Since the project preparation costs of US $24,000 are covered by the US $74,000,

which was approved by UNIDO for preparation of the solvent sector projects at the Tenth
Meeting of the Executive Committee, the cost of $24,000 is not requested at this time,

SECRET 'S (6)

5. The Secretariat recommends approval of Funding for US $610,160 (capital costs =
US $797,000, operational savings = US $186,840).
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PROJECT EVALUATION SHEET

COUNTRY OR REGION: India

PROJECT TITLE: Replacement of CFC-1] Blowing Agent in
Polyurethane (PU) Systems with Low and Non-ODS
Materials (Expanded Incorporation)

BUDGET: Incremental capital cost US $565,000
Incremental operating cost US §$ 41,000
Financial Agent Fee US $ 18.000
Total cost US $624,000

ODS PHASE-OUT: 72 tonnes (ODP) CFC-11

PROJECT DURATION: 4 years

IMPLEMENTING AGENCY: The World Bank/IDBI

NATIONAL COORDINATING AGENCY: Ministry of Environment and Forests

TECHNICAL REVIEW COMPLETED: YES _X NO_

SECRETARIAT’S COMMENTS

1. This project was given permission to proceed by the Executive Committee at its
Eleventh Meeting. When it was first submitted, the requested funds amounted to US $513,000.

2. The objectives of the proposed project are: (a) to eliminate CFC-11 from pre-blended
polyol systems manufactured by Expanded Incorporation, and (b) to promote phase out of
CFC-11 at foam producers by developing new polyols and systems for processors who normally
make their own blends.

3. This project proposal in addition to two approved proposals in the Polyol Production
Sector should cover more than 90 per cent of India’s needs for new polyol systems (according
to the project documents).

4. The project is divided into two phases:
1) Phase 1

{a)  To set up an application technology centre in a separate building where
development, testing, trials and demonstration of CFC-free foam
systems will be carried out as per end-user requirements under local
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conditions. New polyols suitable for blowing agents, e.g., the
HCFC-22 blend, HCFC-141b, cyclopentane, HFC-134a will be
evaluated.

(o)  This phase seeks to construct a new building to house essential
laboratory equipment in addition to other equipment strictly related to
foam production and foam application, as well as foam testing
equipment,

2)  Phase?

(a)  The existing polyol plant will be modified to produce new base polyols
suitable for production of CFC-free rigid foams.

5. The direct impact of the project is the elimination of 72 mt/y of ODP as a result of
replacing CFC-11 with alternate blowing agent in blended polyol systems manufactured at
Expanded Incorporation.

6. The cost of installation of facilities and construction at US $106,000 is not eligible for
funding.

ECRET T TE
7, The project is recommended for final approval within the framework of the foam sector

strategy for India.

8. Testing equipment provided for in this project should serve the foam producers.
Therefore, future requests for testing in the foam sector should not be approved,

S. Incremental operating costs to be incurred as a result of the use of new polyol systems
by the foam manufacturer should not be claimed by them when submitting future projects.

10. To approve US $502,130 as the incremental costs of the project as follows:

US$
Capital costs (less costs of construction) 407,000
10 per cent contingency 40,700
Operating costs 41,000
3 per cent (capital costs) Financial
Agent Fee 13,430

Total: 502,130
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: India
PROJECT TITLE: ODS phase-out in sterilisation and siliconisation of
disposable syringes and needles {(Hindustan Syringes
Ltd.)
BUDGET: Phase I:  Incremental capital cost  US $639,000
Incremental operating cost US $128,000
Financial Agent Fee US $23,000
INCREMENTAL COSTS: US $790,000
ODS PHASE-QUT: 50 mt/y of CFC-12 and 4 mt/y of CFC-113
COST EFFECTIVENESS: US $14.8/kg (ODP) of CFC saved
PROJECT DURATION: 1 year
IMPLEMENTING AGENCY: The World Bank/IDBI

NATIONAL COORDINATING AGENCY: Ministry of Environment and Forests

TECHNICAL REVIEW COMPLETED: YES X NO_

s ET ?

L. Hindustan Syringes Ltd. is a manufacturer of syringes, needles and IV cannulas. These
products cater to approximately 55 per cent of the market share in India. Export to developed
countries accounts for approximately 20 per cent of the turnover.

2. The Executive Committee considered an earlier project proposal from Hindustan
Syringes Ltd. at its Twelfth Meeting. The Committee gave the World Bank permission to
proceed, but deferred its final decision contingent upon the provision of details on the existing
baseline, revision of operating costs and justification of a transitional period of four years.

3. The objective of the new proposal is to replace the existing sterilisation system with
a non-CFC 12 system, and to install 32 silicon application nozzles. The conversion will phase
out 50 tonnes of CFC-12 and 4 tonnes of CFC-113.

4. The World Bank has not provided informafion on the existing baseline. This
information is deemed necessary for the determination of incremental capital costs.
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5. Incremental operating costs are requested for two years, however, without discounting.

SECRETARIAT’S RECOMMENDATIONS

The Secretariat recommends as follows:

1. To approve the project and to defer approval of requested funds until information is
provided on the existing baseline. Once incremental costs are accurately determined, they could
be approved on a non-objectional basis between meetings.

2. The Committee may wish to consider whether to fund the twenty per cent of production
exported to non Article 5 countries,
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PROJECT EVALUATION SHEET

COUNTRY OR REGION: India

PROJECT TITLE: Conversion from Halon 1211 to ABC-DCP in
Portable Extinguisher Manufacturing (Real
Value Appliances Limited)

BUDGET: Incremental capital costs US $524,190
Incremental operating costs US $268,220
Financial Agent Fee US $23,772

INCREMENTAL COSTS: US $816,182

COST EFFECTIVENESS!: N/A

PROJECT DURATION: 1 ¥4 years

IMPLEMENTING AGENCY: The World Bank/IDBI

NATIONAL COORDINATING AGENCY: Ministry of Environment and Forests

TECHNICAL REVIEW COMPLETED: YES _X NO_

SECRETARIAT’S COMMENTS

1. Real Value Appliance Limited was the largest manufacturer of halon 1211 extinguishers
in India, In 1992/1993, the enterprise began to produce ABC-DCP extinguishers. The
enterprise consumption of halon 1211 dropped as a result to 25 tonnes.

2. The proposal was considered by the Executive Committee at its Twelfth Meeting. The
Committee decided that "The project was ineligible for funding, according to the Indicative List
of Categories of Incremental Costs. However, the project might become eligible if, when
compared with imports, it was more cost effective”.

3. The World Bank has modified the proposal and requested both incremental capital costs
and incremental operating costs.

4. In the calculation of incremental capital costs, the Bank has shown that it will be
cheaper to locally produce the extinguisher’s cylinders and valves when compared to imports.

It is difficult to discern from the project docurnent the actual amount of ODS to be phased out.
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5. The calculation of incremental operating costs is based on reimbursing for lost revenue
resulting from sale of cheaper ABC powder extinguishers versus the expensive halon 1211
extinguishers,

6. The World Bank provided the following explanation for using this (new) method of
calculation of operating costs:

"For Real Value, there is a reduction in the operating costs of about Rs 21 per
500 g cylinder compared to a revenue loss of Rs 11.9 per 500g cylinder. The
conventional methodology would result in an operating cost savings and the
enterprise would therefore receive less than full capital costs for implementing
a project that also reduces its profits, obviously a bad business decision at the
enterprise level. The company must also face a market that 1s accustomed to
halon fire extinguishers and must therefore provide an incentive to the
consumer to purchase a product that has less appeal, hence the reason why
potential savings in incremental operating costs are passed on to the consumer
while the enterprise is required to absorb a reduction in its profits.”

7. The project appears to be near completion and at present the halon used in filling of
the extinguishers has dropped to 25 tonnes or less.

8. It is mandatory that savings and benefits be taken into consideration when determining
the grant amount. Indeed this has been the policy of the Fund thus far.

9. The Executive Committee deferred a decision on two foam projects from Egypt because
their operating savings would exceed the requested capital costs. As a result the Secretariat was
requested to prepare a paper on such projects.

10. The paper was considered by the Committee at its Twelfth Meeting and is being
resubmitted after revision 1o this meeting,

SECRETARIAT'S RECOMMENDATION

11, The Secretariat recommends that approval of the project should be deferred until
operating savings are calculated and taken into account when determining the grant amount for
the project.
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NATIONAL IMPLEMENTING
AGENCY '

NATIONAL EXECUTING
AGINCY

o |

PROJECT COVER SHEET

CCUNTRY . INDIA

PROJECT TITLE . INDIAN HALON MANAGEMENT AND
BANKING SYSTEM

SECTOR COVERED . HALON (FIRE FIGHTING)

OCS CONSUMPTION . 3550 MT. ODP FOR HALON-1211 & 1301, 1991

~ PRDJECT DURATION . PHASE-l, OCT. 94 TO SEPT. 95

PHASE #t, OCT. 85 TO SEPT. 94.

PROJECT IMPACT . RELEVANT FOR PHASE OUT OF 500 MT OF HALON
1211 AND 50 MT OF HALON 1301 ANNUALLY.
DIRECT IMPACT, REMOVAL OF 10MT HALON 1211
AND 10 MT 1301 ANNUALLY FROM THE MARKET.

TOTAL COST : PHASE { - 230,000 USD
PHASE-it - 455,000 USD

PROPOSED GRANT : 685,000 USD

IMELEMENTING AGENCY  : UNEP

1 OZONE CELL, MINISTRY OF EﬁViRON%}ENT AND

FOREST.

: DEFENCE INSTITUTE OF FIRE RESEARCH DELHL.
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1. PROJECT SUMMARY

Halon 1211 and 1301 are having highest ozone depletion patential ie. 3 and 10
respectively. That being tha cass, phase cut of Halons wil result in overali reduction of OD@
in the country. As i is togay and in lareseable futura w0 in kind substitute 8 indentified for

valons. Because of their high efficacy, low toxicily and other properties, they have some
essential uses in power, Defence, aviation, Oil, and other high risk areas. india’s Halon
groduction of 1211 is of recent origin andis depending on import of Halon 1301, However there
is some guantity of Banked Halon in Indla with various users. Productionof Halonshave ceased
is developed countries in Dec. 83, and users for theiressenlial requirement have to depend
n banked Halon by way of redeployment of old Halor Irom non-essential sector. Developed
countries have already taken initiative to set up National Halon Banking system and intema-
tonal co-operation in this field. India’s consumption s relatively low and some quantities are
i1 non-essentialuses. This is due (o lack of awareness o environmental impact and insufficient
iformation on some of altematives for non-essential sactor. The project aims at to develop a
pan for managing existing stocks of Halon In India and.

To facilitate the transter of available Halon trom ong user 1o other to satisfy essential
requirement

To discourage emission to atmosphere

Intlemational co-operation so thal surplus Hakn of one country is made available
other's essential needs specially that of develeping countries. India's need for Halon-
1301 can be met by such co-operation. Ind_ia does not produce Halon 1301,

To evolve method for intemationaitrade in réq-dad Halon through the varicus Nationat
Haton Banks of the World

ldentification of essential uses in India ane Quaniity requirement now and in future
To set the scheme for Halon management :mi banking In India,
Identification of agency, type and setting up india's Halon Banks.

The project is divided inlo two phases.

Phase 1 : Includes the preparatory work for establishing the infrastructure of the Indian
Halon Management and Banking Sysem.

Phase 1 will also include the developrent of a halon cleanng housa lor Indiz
such as specified in the UNEP reccrmmendation for halon banking.
Pnase 2 implementation and operation of Die indian Halon Management and Halor
Banking System based on the findings and conclusions of phase 1.

Phase 2 will also include the continui. n of the cleanng House functionang thes

implementation of recovery and recycting activities in the field based on a

commercially viable organization of tha hialon banking.

)
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2.SECTOR BACKGROUND

India’s Halon sector background relevanto this demonsiration and training project is
descrbed as:

Halon consumgption during 1951: is 750 MTvhich is 550 MT. halon 1211 & 200 MT 1301,
'ndia began using thesa two halons in early 80°and total quantity was importad till 1990 when
onie manulacturar staited production of Halon *11 with 8 capacity of 300 MT per annum and
producing about 50-70 MT per annum. Halon 131 is not praduced tit dale (May 1994). There
are about 25 Halon Extinguisher manutacturerss india and same number ang in Halon system
design and installation. However, most of the rstems on Halons have teen importad in the
past which need refill & repairs service now. Thenajor usars of Halons in comporate sactor are:
Power piants, oll refineries, Raiways, offshore i platforms, Petrochemical Industry, Aviation
induslry, shipping, Banks and Military (Army, Nvy & Alrfarce) and communication, in addition
most of the portable halon extinguishers are » private buildings, Industry and commerce.
According 1o a imited survey conducted by DIR-WWF (India) 1993, and present astimates
there is about 700 to 750 MT of Halor 1301 an@500 ta 3000 MT of Halon 1211 banked with
users/consumers scattered all over the counirylecause of vastness and aiso non-avallability
of information from suppilier and users, the exa: quantities, whers about and condition of the
systems and extinguishers are not known. This roject alsa aims at lo gei these information for
managing of this Halon stock.

India's country programme has been apoved and sectoral group report on Halon
inckided this project 1o be undertaken by Delers Institute of Fire Research, CP indicative list
also included this project. Itis recommended th a halon bank strategy tor refilt, repav and in
cartain cases for naw critical facility be lormuiad.

During a survey, suggestion for estabiishing halon bank was alsa received. A halon bank. | |
company be floated for the procurament, supp!, recyciing and monitoring the Halon stocks.
The funds for this company may be raised though Multifateral Fund except for physical
procurement. Howsaver the type of Halon Bank icincia will be anived al after completion of first
phase of this project.
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National stocks of Halons in Indla are estimated to be 700 to 750 MT of Halon 1301 and
2500 1o 3000 MT ol Halon 1211 and currently distributed throughout the country as in
Table-1. .

TABLE-1
S/No SECTOR HALON-1301 HALON-1211
(in MT) (in MT)
1. Power (NTPC etc) 300 300
2. Qil & Pstro Chemical 150 500
3. Electronics 100 500
4, Defence 160 400
5. Shipping & Transport 50 400
6. Domestic & Private Sector] 50 700

Halon extinguishers and systems are not stable due 10 leakage and inadvertent discharge
ara ragtilatdy amitting out tha gas. Therafora, thay can not be simply stored indefinitly without
on going maintenance.

The problem therefore is managing of this stock of Halon and utilizing for future use when
productioin ceases and supplies from other countries are restricted in india.
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3.PROJECT DESCRIPTION

As per the Intemational protocol, agreement have been made by all Halon producing
developed countries to stop production by Oac. 1933. india and China are only two developing
countries at presant having production capacity of Halons. As per amanded protocal, they aiso
will have 1o cease production by the year 2004 (except for essential uses). it will howaver still
be permitted to refill ihe axisting Haion systems and new critical instaiiations. itis expected that
india's Halon demand will continue for meeting the new and maintenance requiremant if actlon
in properly managing the Halon at varous lsvel is not taken up rdght now. Otherwise the new
production will continue while oid halon Is either discharged, leaks out and remain stocked In
non-essential araas, while one user uses naw Halon the othgr dischargas. One nalion
continues producing new Halon other destroys. This situation may also arisein Indla, The user
in india fodayis ignorant of various altematives, reclying and reuse of Halon. Taking up of this
project is crucial to encourage Halon cansarvation, recyling and realflacation by the formation
of Halon management and Banking system,

. Though pattem of Halon banking may diffar from couniry to country, the goals set out for
this project are to:

® Facilitate gradual reduction and possible stop of Halon production in the country.

(i) Reduce emission of Halon to atmoshphare.
{ii} Utilize existing stock and new Halon in tha ogtimai manner.

{iv)  Evaluate process of recyling of old Halon and procedure develapment for redaploy-
ment.

{v) Educate and train users, consultants, suppliers and fire fighting equipmeant compa-
nies. ‘

(wi) Provide data for preparation of new Codes & Standards and training programmas.
{8) The short term cbjectivas,

Croating the awdreness, by way of seminars, lectures and parsenal contact with suppller
and users of halon extinguisher and systerns, tharaby reduction in use of Halon, also
getting the factuat quantities availatle in india and preparation of assential use criteria,

(b} The fong term abjectives.

Use of recyled halon will reduce dependance on newly praduced halon. Phase | of this
project will also establish the need of recycling, and removalreplacemant of some Halfon
extinquishers by ABC pawder from the market.

. The project will be carried out al Defence Institute of Fire Resaarch. This Instituteis the main
Research and Development laboratory having factiiies for tast/evatuation of Fire Fighting
equipments and chemical i.e. Foams, powder, Halons, water based and Inert gas systems
including explosion suppression systems. institute Is well aware of Montreal Protocol provision
and few sciantists are directly engaged in Halon sector. Institute is a member of country’s task
farce for phase out of QDS substances (Halon sactor) and active member in preparation of
India's country programme. [nstitute is also a member of UNEP, Halon Technical option

"
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commitiga and in regular list of UNEP/IE/PAC, Halon banking clearing houses services.
Institute has done a plint survery of Halon use in Indla (Aug. 93), which has teen & very useful
document for preparation of country pragramma. Delence institute of Firs Research wiil form
a project team of 3 Scientists qualified and having experience over 25 years in the fleid of Fire
Technoiogy.

The team will be headed by Director of institute, and work will be exacutad through Project
Execulor, with two more sclentists. Othar organisations/! ndustry in and out side country will be
associated at various stages such as:

UNEPAE/PAC, France a s Halon bank clearing house services and supply of banking
information of ather countrias,

UNEP Halon Tech Option Commiites. in supply of Information regarding new
aitemative technologies daveloped and being successiully adopted by other coun-

tries.

Oil Indusleis L.e. QISD, ~ For dissemination of infarmation about

ONGC, Indian Ql, Pelrochemicais Haion use at present and furlure,

el Thair codes, standurds and
stocks of Halon,

Fower such as - NTPC, NPC, CEA -~ — 0~

& state electricily Boards sic

Shipping - - -

Aviation - - dg -

Defence - — g6 —

insurance i g 1058 Prevantion - - o -

Asgodation {LPA} and Tanf!

Advisroy committes {TAC)

Bureay of Indian standards - Far supply of codes, manwals etc

(818)

Fire advisors of Home Affairs
Fire Chiets of Metropoinan Cites
Major Halon Equipment Manufacturers & suppliars

Halon banks of other daveicpad and developing countries like China, Denmark,
Mexico, Canada, Holland UK, HARC, USA, Switzerland, France for tha information
like organisation, Operation and resuits of their Halon Bank apetation.

The work will be progressed in close co-ordination with ministry of Environment &
Forests.

"
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4, PROJECT ACTIVITIES
The project plan inciudes the following activiies:
{#) Awaraness Raising:
Four workshops are propesed in Defhl, Bombay, Calcutta and Madras, befere setling out
for project execution. Theseinteractive meetings are axpectad to apprise tha tire protection
cummunity, managers and decision makers in Commaerce and industry about the montreal
Protocaol, India’s stand, Intemational scenaro and input for fast data coliection to the profect
team alther by communication or personal contacts.
{b} information Gathering:
information on quantities heid, surplusif any, age of Halon, its sourca of supplyand next
5 to 10 years requirament elc. from Ingian users, Maion manufacturing activityof twe
firms, Halon extinguiser and system suppliers, maintenance/rafliling agencles et
about their business in the past 5-10 years, their source of import and supplies to users
etc. Information of Halon banks of other countries.
Tech. assesment missions o indian Industry L.e. user, supplier, manufacturer, Fire
fighting equipment and system supplier etc. and collsction of data.
Use of UNEP/IE/PAC Data basa through the facility 1o be instailed undar Institutional
strengthening project already approved by Muitilatral Fund.
{c) Exchange of Scientists:
Visit of Scientists from project & important users to developed countries 1o study the
operation of their Halon bank system and training on reclying equipments.
{d) impon of three Halon Reclying equipment, itsinstallation and estabiishing the quality check,
method for reclyed Halons at DIFR. Training of the operators at reclying centre in india.
(=} Preparatioh of repont
Mechanics of Banking
Liabllity of ownarship
Physical storage f any
Essential uses
Destruction fechnology
Criteria tor impor/expont & supply
intemational co-operation
Specification & standard
{f) Indentification of agency to operatre the Halon Bank
{g} Setting up of Halon bank and iis operation start up.
\, o
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5. PROJECT IMPLEMENTATION PLAN.

Phase |

Inciudes the preparatory work for establishing the infrastructure of the Iindian Halon
Management and Banking System.

Phase [ will also inciude the development of a Halon clearing house for india such as
specitied in the UNEP recommendation for Halon banking.

Work Programme :
a} Reponsiobe wcirkad outon:

- Physical handling of Halons, such as storage, iocally and centralized, Trans-
portation within the country

-~ Estimated need for further recycling machinas
~ Examine potentiai need for destruction of Halons, cost, amount ate.

b} Detailed identification and registration of Halon 1211 and 1301 in india and
astimation of future needs taking into account the transfer of technology {The
project on alternative technoliogy demoenstration is undertaken simultaneousty),

¢} Proposal for organization and operation of the indlan Halon Banking. Special
consideration on the financial viability of the Halon bank and svaiuation of various
muodels for operation and income, including co-operation with other Halon banks.

d) Investigate most cost effective way of replacing portable Halon extinguishers with
ABC powder extinguishers.,

Phase 1]

implementation and operation of the indian Haion Managemsant and Halon Banking
Systam basaed on the findings and conclusions of phase 1

In phasa i1 the operation of the clearing house function of the Halon and its facility and
equipment will be transfered to the identifled agancy on national basis.

In order to genserate the necassary working capital, it s tentatively proposed to obtain
financiai support, so that Halon extinguishers can ba replaced by ABC powder
extinguishers without cost for the owners/users and within some specified limits.

By such an exchange programme approach, it is aimed at coflecting at ieast 10 tons
Halon 1211 during the first year. After that, the sale of tha collected Halon shali finance
the future activity of the bank.

Work programme :

To be determined in datail during and after complation of the phase L

Y

o e S an =+ e
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( owever thé Uhdermentioned modat 5t Halor{Fank 187 Tndla wili be axamined ;

{ii  The major halon users in the courtry such as Defance, Power plants &
ONGC will join togethaer and star: i clearing house activity at DIFR.

(i The cleéring house wili also heip in suggesting suitable method for
conservation of Halons to various users.

(i)  The clearing house will match the two Lo, one who neads the halen and
othar who wants 10 seli the halon.

(ivi  DIFR will take up the work of recycling/regeneration of Halon if needed,
betore clearing/certifying it for reuse by the purchaser of cid halons.

{vi  Alimited physicalbank of Halons wi'lbe maintained at scme central place,
if required, for recycling, testing & redeployment.

(viy  The bank wiil also act as a clearing house functionary of UNEP/E/PAC
Halon banking clearing house end also will be rasponsible for co-
oparation with the Halon banks cs_i other countrles.

The above type of bank choosen for thé} lollowing raasons:

(a) Inindia, Halon users are mainly in Government sector and most of Halon
is banked in Government and Public Sector industries. Therefore &
private organisation may not be &b'e to start the Halon Bank Initially.

(b}  The major supplier of Halon & Haiun systems arg private fire aquipment
companies. These companles haws their business in almost all types «.!
Fire Fighting Equipments & Systsm:s, Haion business may account to be
just about 5 percent of their total output. These companies are not
eftactod by Halon phase out In their business. Also due to bad reputation
of Halon in public and some users and environmentalist, no private sector
companymay liketo take up such pr:a}act where businessis uncertainand
profits are doubtful. Halon produce:s might take up the work at the later
staga once the feasibilily & econa:vic viabllity Is ascertained.

{cy  Production of Malon is stopped irgadvanced countries from Dec. 93. It Is
saan that no Halan producing covnry has asked for production exemp-
tion specially to meet the requiren wr.t of developing countries. HTOC and
TEAP of UNEP feals that there will ‘e sufficient recycled Halon available
ta maet the future requirements of the world for their essential needs.

(d)  Sotarno real Halon repliacement 1@ In sight even In advance countrie.;
and transition substitutas are very.costly.

(8) It is also understood that internatianal Halon banks will trada recyclec
Halon through the Nationai Halons anks who will also be responsible for

\ _ - -
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Halon through the National Halon= Sanks who will also ba résponsible for
cartifying the quality and essentiality of the Halon use for which it being
askasd,

il "

The above mentioned cosditions can be satisfied only when the managemaent of
bank is undertaken by Governrmnt agencies with the support of National Government.

{f) How the Organisation will ‘unction - A MODEL

A consortium is plannadwith the membership from major usars, Fire Fighting
Equipment and system manufadurers, regulatory bodies etc. it wift have a secretariate
run by 2/3 engineers. The usersand consumers will become permanent members and
register their annual requiremeit of Halon with the bank. They will also register their
stock holdings and the quantity hey want to sell out to other usars. Bank secretariate
will mainain all thesa record: as well as act as clearing house for National &
intamational Banks. The bank 4ill aiso have the test facility to certify the quality of

recycled halon and will determbe the critical use for which the demand is placed to
them.

The other area whara bak is planned 1o work is redployment & sale of Haion
withdrawn by Fire Fighting Conpanies from nan essential areas such as asrosel type
and other types of Halon extaguisher on replacement by ABC Powder or others
altemalives. The bank will workas non profitable organisation,

10
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8. PROJECT COST

Phase I Budget:
1. Cost of manpower

3 engineers fully employed with activilies as specified in the work programme

15.000 USD

2 Database for the clearing house function Scftware and hardware for ragistration

and opsration of the ¢learing house : 45.000
3. Racycling machines for damonstration and tralning purpose :

2 Nos. 1211 Recycling machines " 20.000

t Nos. 1301 Recycling machines 50.000 70.000
4, Laboratories equipment for quality control of Halons : 40.000
5. Travel and other project cost (Domaestic cost) 20.000
&, Participation in UNEP Halon banking Coop. {Internalional cost) : 20.000
7. Woarkshops and training seminars : Awareness Raising 20.000

Total cost : USD 230.000

Phase I, Budget

item 1996 1597 1998

Income :

1. Sals of racovared Halons 0 50.000 100.000

2. Financial support from MF : 305.000 1 100.000 §0.000

Oparation cost :

3. Clearing house cost 35.000 25.000 35.000

4. Handling and storage of Halons | 20.000 25.000 - 30.000

5. Cost of 2.000 ABC 250.000 100.000 85.000
powdsr extinguishers

Halon stoek uitimo year

8. Halon collected 10tong 10 tons 1Qtons

7. Halon used 0tons 5 tons 10 tons

8. Stock 10 tons 15 tons 15 tons

1
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Comments :
1.

It is assumed, that recovered Halons can be sold for essential/critical uses in
accordance with guidefines given by MOEF and the Fire Service.

Financial support requested from the Multilaterai Fund or another side.

Cost of the clearing house function include salaries for a staff of 3 persons,
{15.000 USD) office rant and oparation cost of the secratariat (20,000 USD). it
is assumed, that the handling of Halons in the fisld shall be coverad by the users.

Halons will be racoverad either at Fire Service centras or by Firg Equipmeant
servicing and maintenance companies. Halons will bastored on 1 tons cylinders
from ICl elc. The cost will include cost of laase of such cylinders.

As proposed, Halon collection and recovering will initially be based on an
exchange programme, where the halon bank will pay the cost of ABC powder
axtinguishers to be given out free ot charge in return for Halon extinguishers. The
concept has to ba evaluated during phase I




TIME SCHEDULE -~ PHASE |

Project Plan/ Months

Activity 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 #7 18 19 20 21 22 23 24

4, lmportt one X X X

el

. Awareness Raisingix X

. Information X X X X X x X X x
gathefing
. Exchange visils x x X x

recyciing machine
& demo

. Practcal aspect.
Halon Bank
operalion and
report preparation
. identification of
Agency for Halon
Bank operalion

. Setling up of Halon| X X X X X xXx xX X X X
Bank

Activilies for Phase 1l will be given after completion of phase I studies.

JEE———
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20:53 Beo4l 1 3831 2088 EMCH+BERGER ZH  «++ UNEP IEPAC QZooy

[ AG-Umweltheratung Analysen Konzepte
¢ N VI co Forchstrasse 59 CH 8032 Zdrich

Phone +411- 281 2060 Fax+411-381 2068

FAX

Data: 29. April 1994

To: Rajendra Shende
OzonAction Programme Coordinator
UNEP IE/PAC

Fax #: 00331 44 37 14 73

# of pages: 3

From: Wailter Brunner

" Dear Mr. Shende
Enclosed you receive my review of India's Halon Banking Proposal.

I appologize for the iate transmittance dua communcation problems in our office. The
same fax has been sent to Mr. Kaprwan this moming, according to his request yosterday.

As you can ses from the review, | am supporting the proposal. | believe it will ba of great
importance te India to develop a scund bank managing strat&gL However | dig d again
include my commaents about the importance of a strong commitment on the side of India's
governemérit to rafrain from halon production, Furthermore key persons in the fire
protection community as the leading memebesrs of the Def@rice Fire Reséarch Instifuie
should time and again fransmi the appropriate message to the rast of the community.

I hope that | was of help to the decision making process!

Sincaraly

WD e L\y”

Or. W. Brunner

L
‘_[-.]*j ('f



Technical Review

1. Country of origin: india
2. Project title . Project Propasai for indian Halon
Management and Banking System
3, Sector Halon (Fire fighting}
4. Relationship to country progmmmr Project is consistant with
country programmae
5. Technology: In general, the proposal is well written and well

organised. The work intended, espacially the survey of the existing stock, will certainty
be an excellent base for establishing a haion bank management schema, In addition,
bank management is vital for develaping as well as developed countrias and it will serve
to guarantee both the supply of halons nacessary for existing critical installations as well
as to eliminate the need for continued production. Establishing a steering commitiee
appears to be a very good dacision and the intended bread membership is certasnly
helptul for the sventual acceptance of the scheme.

The proposed solution of a clearing houss for the Indian bank management project
during Phasa 1 appears a most {easible approach. In this period the necessary changes
if any far a permanent solution can be evaluated.

Establishing a database of existing instailations with typas of installation and amount of
materfal banked, true and reality-based svaluation of the axpectad essential or critical
uses is certainly worthwhile supporting. When data ara collectad they should not only
contain information on type and amount of halons but aiso infermation about the facility
protected and any other information desmed helpful to astablish criticality or essentiality
of the existing protection instaliation. Information of this kind will certainly help when
allceation of haions have to mada at one point.

6. Environmental impact: The environmaental impact is dependent on the
success of the project in quickly estabiishing a bank management scheme. Tha
projected figurea appear reasonabie. Howaver, tha longtime success does depend on
the willingnaess of tha official agencies of India to stop halon production in the country as
soon as passible,

7. Project costs: The proposed costs sgem to ba essential for the
success of the proposed programme. However the reviewer would like to advise the
project management {0 be cautious in buying recycling equipmemt. The real need for
racycling surpius haion should first be gstablished.

8. implementatian timeframe: Tha proposed time frame appears feasible. The

intantion to start with "awareness workshops” right with the programme start is especially
ussful.

9. Recommendations: The propesal should be approved as proposed.



additional comment: This reviewar would like to add, that, from his
gxparience with establishing a halon banking system in Switzerland, it is extramely
important to give persistantly the right massage 1o all parties involved in fire protection:
The use of halon i going to stap — even if a country does have a 10 year grace pericd
tor additional consumption! Tha establishmant of a working halon bank (by means of a
clearing house as well) was only possible in Switzerland, when tha users and the
manufacturers becama truly aware of the fact, that thera would ba no more newly
produced halon available in a very short time.

Therefore it appears 1o be of crucial importance that government authoritias in india
make it clear to tha fire protection community that India will rely only on recycled halon
for its fire protaction needs and that this halon will only reluctantly be imported from other
haion banks. It is perfactly understood by this reviewer that the avaiiable haion bank in
India at the momant might not be sufficiant to satisfy ail essential needs for the future.
Howevar, thare should be only a very limited number of additional new halonuses,
therefors prolanging the fife of the bank for the already existing critical needs.

The massage 1o the pacple in the marketplace sheuld be that —daspite the existence of a
0 national halon bank and raliance on intsrnational halon banks~ trus modern fire
“protection is fire protection without halon.
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GOVERNMENT OF INDiA
MINISETAY OF ENVIRONMENT & FORESTS

Anit Agarwal

Daputy Secretary {Ozone) e s, dhe e sl
PANYAVARAN BHAWAN, £,0,0. COMPLEX

F.Mo. 5(2)/61/93-1C-1 Wt 2y, wk Feft=1te eod

Dated June 3, 1994 LOD! ROAD, REW DELHI- 110003

Near Mr. Shende,

The MOEF has recommended the following project proposals for
nosing it Lo the Executive Committee for its consideration in the
July mesting, It is to request that necessary action may Kkindly
he taken accordingly.

DIFR proposal on “Indian Halon Management and Banking
Svstem”™ -~ $ 685,000 {(copy of project enclosed).

with regards,

Yours sincerely,

ey N NN

{Anil Agarwal)
Daputy Secretary{Ozone)

Mr. Rajendra Shende

Coordinator

UNEP IE/PAC, Qzone Action Programme
FAX: {33-1140588874

Copy to:

1. Gr. Omar E El1-Arini
Chief Officer,
Fund Secretariat,
Montreal, Canada.fFax No.- 1-514-282-0068

]

File No. 58, 185
3. Project File No. MPP/39/%94-0C




QNIDE Project Proposal for the Multilateral Fund for the implementation of
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the Montreal Protocol Financing

COUNTRY India

PROJECT TITLE Conversion of electronic cieaning processss from ODS solvents to
agueous cleaning at ITi-Mankapur

SECTORS COVERED Solvents

OGS USE IN SECTOR

4,876 MT {ODP-weighted) of DDS solvents in 1991

PROJECT IMPACT

Phase out annual consumption of 36.9 MT of CFC-113; 4.5 MT of CFC-
12; 2 MT of CTC and 23 MT of 1,1,1 trichioroethane (total 48.4 ODP-
weighted MT)

PROJECT DURATION 18 months

PROJECT ECONOMIC LIFE | 10 years

TOTAL PROJECT COST investment {capital) costs, 1354 1,155,000
incremental operating costs/savings, US3S {383 846)
Project preparation costs, US$ 24,060
Total Project Costs, UsS 799,154

OWNERSHIP STRUCTURE 100 per cent indian

PROPOSED MF FINANCING | USS 799,154

UNIT ABATEMENT COST uss 1.39 | per kg of phased-out QDS

CURRENCY CONVERSION Ust 1.00 = Indian Rs. 31.20

COUNTERPART Indian Telephotie Industries Ltd., Mankapur

ENTERPRISE

IMPLEMENTING AGENCY UNIDO

COORDINATING MINISTRY

Ministry of Environment and Forest

PROJECT SUMMARY

This project will phase out the use of CFC- 113/methylene chloride blend (TMC formula);
CFC-12; carbontetracloride and methyl chioroform in the flux removal, precision cleaning and
photoresist development and stripping operations at the Mankapur Factory of the indian
Telephone Industries Limited {IT-Mankapur). The main product of the iTI-Mankapur is digital
switches for telephone systems manufactured under ALCATEL {(France} license. Under the same
roof, ITI-Mankapur produces printed circuit boards, hybrid circuits, relays, metal and plastic
parts, etc. which are used in the assemblies for switches and are separately marketed. The
phasing out of ozone depleting substances (OD3Ss) will be accomplished by replacing the
currently used solvent-based cleaning methods with three different types of water-based
processes: continuous aqueous process for flux removal; aguecus batch processes for metal

and plastic part cleaning and flux removal; and water-based photoresist development and
stripping.

The project will employ commercially available technologies in one of india's largest ODS

consuming sectars. The india Country Programme for the Elimination of ODS has also identified
the sector as a high priority area,

et .. PO eSO
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1. Project objective

The chijective of this project is to phase out the use of CFC- 113/methvlene chloride blend {(TMC
formula);, CFC-12; carbontetracloride and methyl chloroform (MCF) in electronics cleaning operations.
The processes in which ODSs are utilized will be replaced with agueous cleaning processes.

As one of the first projects formulated in the solvent-based slectronics cleaning sector in India,
this project has additional targets. Considering the structure of the Indian electronics industry and
reqguired steps to phase out ODSs in electronics deaning, it is expected that this project will additionally
jdentify and strengthen a focal point which will (also see Exhibit 1 on the next page)k:

¢ Help to increase awareness in the selected electronics industries regarding need for phasing
out ODSs and, for this purpose, coliect and compile technical and technological information.

® Generate information and provide technical support regarding problems associated with
phasing out of ODSs by the electronics industry, which include process development,
materials compatibility testing, reliability testing, cost-effectiveness analysis, technology
selection and drawing up of equipment specifications.

*» Accoumutlate adequate problem solving know-how during the implementation phase of thig
- project so that the projects of a similar nature can be implemented in other locations

in cooperation with the Ministry of Environment and Forest, the Centre for Materials for

Eigctrg}nics Technology (C-MET) of the Department of Electronics (DOE)Y has been identified as the focal
point'.

2, Sector background

The solvents sector is the largest user of ozone depleting substances (ODSs) in India. The size
of consuraption bas been investigated in a number of studies’™. According to most recent information
presented at the Solvents Workshop convened in June 1993 and revised in the first draft of the india
Country Prograrmune in August 1993, in 1991, the solvent sector consumed 100 MT of CFC-12, 300 MT
of CFC-113, 4,000 MT of carbontetrachloride and 550 MT of 1,1,1-trichloroethane (MCF}, Le., a total of
4,876 MT of ODP (ozone depletion potential}weighted consumption, that is 36.9 per cent of total ODP--

weighted consumption in India. The solvent consumption in India in 1991 is given in Exhibit 2 (table)
and Exhibit 3 {chart).

ODS consumption in the solvents industyy is split between electronics, metal cleaning and other
processes such as textiles, pharmaceuticals, pesticides, chiorinated rubber, ete. Cleaning processes used
in the electronics industry consumed in 1991, 150 MT CFC-113, 75 MT CTC and 30 MT of MFC and
included flux removal (printed-circuit cards and hybrid circuits), semiconductor manufacturing,
microelectronic component cleaning, metal and plastic part cleaning and photoresist development and

stripping. The use of ODSs in electronics cleaning in India has been increasing as a result of the
development of the electronics industry.

[1] The Centre for Materials for Electronics Technology (C-MFT) set up by DOE has experts In the various materials
used in the electronics industry covering chemicals, polymers and other related products such as solvents,
cleaning agents etc. and in materialg development and commercialization of the R&D results.

[2] & Report of the Tagk Force on Nadonal Strategy of Phasing out Ozone Depleting Substances, Ministry of
ndustry. March 1992 tupdated March 1993).

b Compiled consumption data, Multilateral Fund Secretariat, March 1993,

€] Solvents Workshop, Couniry Programme Preparatory Meetings Series, 21-25 June 1993, New Delhi.
d} India Country Programme, September 1993,
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Exhibit 1

Phasing out of ODSs in Indian Electronics Industry

The role of a focal point of know-how

{ Phasing out ODSs ]
[__Technological data base __|
|
[~ “Awareness in the sector |
1
I 1
Large enterprise { Small-to-medium enterprise |
- Refability tesling —— Refability tasting
- Frocess development —  Process developmant
—  Technology seleclion ——  Tachnology selsction
~— Equipment sefection ~-—  Equipment selection
e Site prepacation ~— Sife preparation
— Installation — Installation
- Qperator training e Qperalor lraining

OQDS-free cleaning ODS-free cleaning

Note: Genarally, activilies written in italic require axfernal technical assistance and will be
carrigd vut by the Focal point of the secior.

Exhibit 2. ODS consumption in India
(ODP-weighted figures; unconstrained scenario, i.e., no ODS phase-out over the reporting period)

1981 Consumption
Types of ODS = sez;r;-waighted Snggi ighted
NG
Actual, MT ‘
clug T P Actual, MT T ”

CFC-11 1800 1,800,000 14,385 g 0.600 0.000
CFC-12 2850 2,850.000 21577 160 100.000 2.051
CFC-113 320 400 25092 300 321.000 8.583
Halon-1211 1,650.000 12492
Halon-1301 2,000.000

o
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1991 Consumption

Types of ODS All sectors Solvents
QODP-waighted DDP-weighted
Actual, MT T o Achual, MT e vy
cTC 4600 4.400.000 33312 4000 4,400.000 80,238

5501 55.

Sectoral distribution

Aerosols 1100 1100 8.328
Foams 1580 1580 11.862
Refrigeration 1990 1920 15.067
Solvents 4950 4876 38.917

Halons

Source. a} Tentative figures as discussed at the "Sohvents Worlshop, Cotntry Programme Meetings Series,
21-25 June 1993, New Delhi®

bY  Irxiia Country Programime, First Draft, 9 August 1993,

Exhibit 3
ODS consumption in India
1991 fires n ODP-weighled MT
Halons MOF
BRML2ZT% 55 MT, 1.1%
CTS
Asroso 3 Solvents e
1100 MT, B.3% 4 AB7G MY, 369% A400 MT, 50.2%
ISBOMT, 120% 2 R o e CFG-113
. 321 MT, 6.6%
18960 MT, 15.1% CFe-12
100 MT, 2.1%
Refrgeration fcers inchiies aerosdls.

B e Attt N

file=Hi_pd | date=93.06.21

A
version=5.0 release=1994-06-05



INDIA: ITI-MANKAPUR SOLVENT CLEANING )

i Enterprise background

Indian Telephone Industries Limited is a 160 per cent Government of india owned company.
TT1 has six units all over India and manufactures the entire range of telecomnumication equipment and
accessories such as telephones, switching, transmission, satellite, fibre optic equipment. Annual
production of IT? exceeds Indian Rs. 7 billion {about US$ 233 million).

ITI-Mankapur is one of the Jargest units of I'TI employing 2,550 people. The initial investment
in the Factory was Rs. 2,000 million in 1983. The major product of ITI Mankapur, is digital switching
equipment for public telecommunication network. Presently, E-10 B digital switchers under license from
ALCATEL (France) are manufactured. Annual capacity is 500,000 lines. ITI-Mankapur is in the process
of upgrading its main product with QCB-283/CSN digital switcher, also from ALCATEL. Annual capacity
of the new production Iine will also be 500,000 lines.

The manufacturing divisions of ITI-Mankapur are shown in the Fxhibit 4 below.

Exhibit 4
Manufacturing divisions of IT-Mankapur

—— Conneciors —  Printed circults boards
——  Mouklings and machine shop b Hiyrbotied chrcuils
b Buaghiarg

The Factory has two shifts, 7.5 hours each. Total annual working hours per shift is 2,040 hours,
that is the operating duration of the equipment is 4,080 hours per year.

The Switch Exchange Assembly {SEA} Division produces switch assemblies at a peak rate of
about 3,000 cards/day. Required cleaning is basically soldering flux removal and is carried out in two
continuous, 3-zone vapour degreaser {OSL. France, Model Netci-in-Line 18) using an azeatrop of
trichlorotrifluoroethane (C,CLF,, CFC-113) and methylene chioride (CH,Cl,, dichloromethane, DCM}
{TMC blend). Solvent consumption was 27.0 MT in the one year period between 1 April 1992 and
31 March 1993. The CFC concentration of the solvent ts 95 per cent. The total electric power
requirement of each degreaser is about 23 kW (of which 13.5 kW is for degreaser proper and 9.5 kW is

et 00 el eEET Y oA ——————TeTRS Y
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INDIA: ITHMANKAPUR SOLVENT CLEANING 7

for distillator). Annual electricity consumption is 187,680 kWh. Two operators per shift are emploved
at the cleaning stations. A schematic layout drawing of the cleaning stations is given in Exhibit 5.

Exhibit 5. Floor layout of cleaning stations of SEA Division
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The Connectors, Mouldings and Machined Parts, Busbars {CMB) Division uses two cold solvent,
ulmasonicly agitated, batch processing bath degreasers to clean relay parts and connectors (KERRY, UK,
Model Compact 450). A small ultrasonic degreaser backs up the KERRY cleaners. The solvent used is
dichlorodifluoromethane (CCLF,, CF(-12). The respective annual production capacity of the Division
is 2 million connectors and 1.1 million relays and 5 MT of solvent are consumed annually to clean them.
The power requirement of each degreaser is 8 kW vielding a maximum annual energy consumption of
62,280 kWh. The Division employs one operator per shift per cleaning bath. Additionally, the CMB

Division uses annually 20 MT of tricholoroethylene (TCE) in different degreasing processes, mainly
through manual batch operations.

The Circuits Division produces hybrid circuits and printed circuit boards., The hybrid cirenits
unit has an annual production capacity of 2 million circuits to be cleaned (with 75 per cent initial vield,

version=6 0 release=1994.06-05
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annual output of 1.5 million circuits). The residual soidering flux on the circuits is cleaned in a
multistage, cold solvent, ultrasonicly agitated, batch processing bath degreaser with computer-controlled
conveyoer system (Ultrasons Annemasse, France, Model SFR 40). Annually, 2 MT of TMC blend solvent
consisting of frichlorotriflucroethane (CFC-113) and methylene chloride (CH,Cl,, dichloromethane, DCM)
is used. Power requirement of the degreaser is 0 kKW vielding a maximum annual energy consumption
of 24,480 kWh. A smaller ultrasonic cleaner {(VIBRONICS, India) backs up this unit. The power
requirement of smaller unit is 4 kW, yielding to a maximum annual consumption of 16,320 kWwh,
Additionally, 2 MT of carbontetrachloride (CTC) are consumed anmually to perform other cleaning tasks
in a small degreaser (Imeco, India). The Division works on two shifts of 8 hours each and 1 operator
per shift is employed at the hybrid circeuit cleaning process.

The installed capacity of the PCB unit is 26,000 m*/year. ODSs are used in the photoresist
development and stripping operations. The photoresist development is performed in a batch processing
bath using 1,1,1-trichioreethane (CH,CCl,, TCA or methy! chloroform, MCF). Annual solvent
consumption is 23 MT. The power requirement of the developer, including the distillator and the chiller
is 22 kW, giving a mavdmum anrual consumption of 89,760 kwh,

The stripping bath also works on batch processing and uses annually 47 MT of methylene
chloride (CH,CL, or dichloromethane, DCM) as the solvent. The power requirement of the stripper is
7.5 kW, giving a maximum annual consuwmption of 30,60(0 kWh.

Information on solvent use at ITI-Mankapur is presented in the following three tables, thar is
Exhibits 6, 7 and 8.

Exhibit 6. QDS solvent using main equipment at 1TI-Mankapur

PRODUCTION YEAR OF
ACTMITY CAPAGITY PURPOSE PURPOSE PURCHASE
Switching 3000 cardsiday Cleaning of solder fluxes jFrecn cleaning station, 1885
exchange @ 15 hours/day from populated PCBs OSL, France, Model
assembty Netci-inding 18 (2 nos)
Component Connectors: Degreasing of metal and {Utrasonic cleaning 1985
assembly 2 millioniyear plastic parts of relays & |station, KERRY
Relays: conneciors COMPACT, UK, Model
1.1 millionfyear 450 {2 nos)
Hybrid circuits 2 million dircuitsiyear Cleaning of solder fluxes |Multistage ultrasonic 1985-89
fram hybrid circuits cleaners, ANNEMASSE,
France, Model SFR 40
and VIBRONICS, India
Printed circuit 26,000 miyear g) Photoresist a) Development bath 1987
boards development
b) _Photoresist stripping [b) Stripping bath 1987

S
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Exhibit 7. ODS solvent costs of ITi-Mankapur

avount | UNT OB annuar oDs WESTED
GIVISION/PURPGSE PRICE AMOUNT
MTHear | yosig COST, $ MTyear A&dgyt.;f:;?
Switching exchange assembly/ Fluxremoval
Methyiene chloride (CH,CL,, dichloro 37 3.07 113,880 35.150 37810
methana, DCM) and trichloroftifluoroethane
(CFC-113) (TMC blend); 86%
Component assembly/ Cleaning of metal and plastic parts
Dichlorodifluoromsethane {CCLF,, CFC-A2), 5 276 13,8186 4.500 4.500
S0%
Tricholoroethylene (TCE) 20 1.1 22,276 0.000 0.000
Hybrid circuits/Flux removal
Methylene chloride {CH.CI,, dichloro 2 3.07 8,145 1.720 1.840
tethane, DCM) and trichiorotriflucrcethane
{CFC-113) (TMC biend); 86%
Carbontetrachloride (CTC} 2 2.55 5,106 2.000 2.200
Printed cireuit boards
a) Photoresist development: 23 1.44 33,173 23.000 2.300
1.1, 1drichioroethans {CH,CCIL, MCF)
b} Stripping of photoresist: 47 0.85 38,920 0.000 0.000
methylene chloride (CH.CI,, DCM)

TOTALS 136 234 116 68.370 4B 450

Exhibit B. Types and annual consumptions of ODS (and other} solvents used at IT-Mankapur

{Amount used between 1 April 1992 to 31 March 1993)

Purpose Chemioal Compositons e
Cleaning of soldar fluxes from | Mefhylens ehloride (CH,CL, dichioromethane, DCM) and 370
poputated PCBs trichlorotifiuoroethane [CFC-113) (TMC blend); 86%
Degreasing of metal and ® Dichirodifiucromethana ([CCLF,, CFC-12), 50% 50
plastic perts of relays & & Tricholorosthylene (TCE) 20.0
sonnactors
Cieaning of solder fluxes from | @  Methylene chioride (CH,CL,, dichloromsthane, DCM} and 20
hybrid circuits trichiorolrifluorogthane (CFC-113) (TMC blend); 86%
®  Carbontatrachlorida {CTC) 20

8} Photoresist a) 1,1, 1-Fichloroethane {CH,CCL, TCA or methyl chioroform, MCF) 230

development b} Methylene chioride (CH,CL, dichloromethane, DCM) 4790
by Pholoresist skipping
TOTAL 136

RS am——
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4. Project description

4.1 Sector-wide approach

The electronics industry uses a variety of chemical substances in the manufacturing processes
and packaging operations. Some of these include chemicals which are polluting the environment, out
of which a number of them are classified as ozone depleting substances.

Considering this, a broad based programme to enhance the awareness about use of such
substances in the electronics industry, development of alternatives for replacing/phasing out of such
substances etc, is being pursued under the activities of the Centre for Materials for Electronics
Technology (C-MET) of the Department of Flectronics, Government of India. This would be a part of the

overall programme of the Government of India which is being implemented under the overall
coordination of the Ministry of Environment and Forest.

The replacement of ODSs in electronics industry applications with aqueous processes will
require extensive engineering know-how to carry out tasks such as:

Reliability testing

Material compatibility testing and process development
Technology selection

Equipment selection

Purchase of aqueous deaning machines and systems
Site preparation

Installation of machinery

Operator training

LI 2N B BN BN BN BN

Therefore, the overall programme conceived for implementation here incliades awareness of the
industry towards phasing out of these chemicals and taking up activities with the help of industry and
R&D mstitutions to develop substitutes for the actual usage as well as taking up deraonstration projects
with the help of experts in the field and translating the knowledge and experience gained to the other
enterprises of the electronics industry and to the other sectors.

It is, therefore, decided that C-MET of DOE will take part in the project from its start in order to

accurpulate information and experience to assist [Tl-Mankapur as well as other enterprises of the Indian
electronics industyy,

4.2 Description of the IT-MANKAPUR project

As discussed in the section above, the replacement of ODSs in electronics industry applications
with aqueous processes requires extensive engineering know-how te perform a number of tasks. Each
of these tasks, or project elements, is shown in Exhibit 9 and explained in detail below,

4.2.1 Reliability testing, material compatibility testing and process development

Reliability testing, material compatibility testing and process development will be performed by
ITl-Mankapur in close cooperation with C-MET, prior to the purchase of the agqueous cieaning machines
in order to choose the best equipment and to decide if water additives are necessary to achieve the
desired cleaning results. The process development work is to be documented with graphs, charts, and
data showing that the TTTI-Mankapur project has determined that the aqueocus cleaning process is a good
decision. The process development work particularly will be completed prior to ordering the high-
volume continuous operation aqueous cleaning machines for the Switching Exchange Assembly Division.

" T AR
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Exhibit 9. Main elements of the ITIMankapur ODS phase out project

TI MANKAPUR
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| : ©DS-frex cleaning technologies 1

%
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[T1-Marnkapur and C-MET are required 1o complete and docurent reliability testing of agueous
cleaning systems for the CMB and Circuits Divisions prior to ordering the four additional systems. The
reliability tests should evaluate the long term effects of increased moisture inside the electronic
assemblies, parts and components that may be attributed to the use of the aqueous cleaning process.

4.2.2 Technology selection, equipment selection amd purchase of aqueous cleaning machines

ITI-Mankapur will phase out the use of CFC-113/methylene chloride blend (TMC formula), CFC-
12; carbontetrachloride and methyl chloroform in the flux removal, precision cleaning and photoresist
development operations in its three manufacturing divisions by selecting and utilizing the appropriate
agueous processes. ITI-Mankapur currently uses two multi-stage continupus operation vapor
degreasers, four batch operation immersion type ultrasonic degreasers and one each of photoresist
developing and stripping baths which are to be removed and replaced. At the end of the project
implementation, all chlorinated solvents will be eliminated.

There are several technologies and equipment available in the market, and it depends to a great
extent on the type of process and technology chosen for cleaning. For the large scale, high production
applications, there is continuous, conveyor-operated equipment which has a range of controls which
can be included, depending on the amount of labour available for monitoring operations, and the quality
requirements, This applies to both the agueous and the semi-agueous (such as solvent wash/water
rinse) equipment. Adqueous systems generally use water filtration and purification to enable water
recycling and to capture waste stream contaminents. Semi-aqueous systems normally use carbon
absorption or membrane separation technigues to recycle both the water and the solvent streargs. If
the electranic circuit assemblies have high quality requirements, and/or are difficult to dean due to

complex geometries of design, then mechanical assistance through the use of strong, divected sprays
may be reguired.

Considering the cleaning requirements of I'TI-Mankapur, a preliminary selection has been made

in favour of aqueous cleaning technology. However, this selection has to be verified by reliability and
material compatibility tests.

OD%-free cleaning technelogies are implemented by different suppliers using fairly different
hardware and software components and widely varying system integration philosophies. Particularly
when the automatic workpiece ransport systems are included, the cleaning system has to be designed

and built individually. Capabilities of the suppliers and those of their products and systems should be
evaluated in sity hefore the final decision.

Therefore, a study-towr for the project authorities will be arranged to visit aqueous and semi-
agueous equipment and system manufacturers and electronic induastry enterprises which phased out
the ODS's using these systems. 1t is desirable to arrange the timing of the study-tour to coincide with
a technical/industrial fair which would give an across-the-board comparison/evaluation possibility.

4.2.3 Purchase of agueous cleaning machines and systems

Continuous operation aqueous cleaning system

A typical continuous operation agquecus cleaning system is shown in the schematic diagram
given in Exhibit 10. This system includes the following components:

a) Main sub-system includes cleaning, rinsing, drying and deionizer units. Its cost can be in
the range of USS 200,000 to 300,000 depending upon the automation and control
requirements. (In the case of semi-agueous technology, submerged spravs or inert
blanketed sprays are often included in the design, normally as part of the quote.)

S rT——— s
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INDIA: ITI-MANKAPUR SOLVENT CLEANING 13

b) The water filtration and recycling sub-system (waste water treaiment system) can be
integrated into the main sub-system and costs about US$ 50,000 extra.

¢) Computerized work piece transport system which has to be custom-built to match the other
system components and would cost around US$ 60,000,

Exhibit 10. Continuous operation agqueous cleaning system

AUTOMATIC WORK PIECE TRANSPORY 6YSTEM

WORE PIEGE WORK PRCE

TO BE CLEANE CLEANED
CLEANING RINSING RINSING RINSING b BRYING
EPARATO
oL, ETC. WASTE
Wikt DEIONIZER

Batch operation aqueous cleaning systems

The aqueous cleaners to replace the present ultrasonic systems will be smaller than the above
and will be designed for batch processing. The following table shows the capacities and functions of
the batch operation agueous cleaners, As is seen from the table, the non-ODS systems do not aim at
any capacity increase but represent a one-to-one replacement scheme.

The environmental, guality and safety considerations mentioned above are still reqguirements,
however, and equipment design must include these components as needed. There are ranges of guality
and construction materials in this equipment category: therefore prices can vary (for the sizes required
here} between USS 50,000 to 100,000, For this project and using the present capacities as the guide
{please see Fxhibit 11), it is estimated that each cleaner will cost in the region of USS 60,000. Due to
physical location and distance between these cleaners, two water recycling and purification systems will

i e, 00
e, T e
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be instatled; one for the CMR Division and the other for hybrid circuit manufacturing. The total cost
of the two systems is estimated at USS 40,000. (For a discussion of location of equipment and services,
please see section 4.2.5 and Exhibit 13.)

Exhibit 11. Comparison of present and proposed batch operation agueous cleaning systems

B Capacity (tank size in mm) of each | Comesponding capacity (tank size
Location No, stage of the present ultrasonic in ram)} of the proposed aqueous
systems using CD8's systems
Component assembly 2 300x4501350 300x400x400
Hybrid circuits 1 4505320350 300x450x350

4,2.4 Purchase of agueous exposure and stripper units to process dry-film photoresist

Presently, ODS-solvent processed dry-film photoreist (DFPR) is used to transfer circuit pattemns
on copper-clad circuit boards. The proposed aqueous processed DFPR is less efficient than the present
system. As is shown in Exhibit 12 below, it requires 25-30 per cent more time, that is there willbe a 25-
30 per cent reduction in productivity. Considering the actual annual production outrput of 26,000 m?,
an additional DFPR exposure/development capacity of around 10,000 m? (which is slightly more than
30 per cent of the installed capacity) will be required to raise the outpul capacity of the non-ODS
process to that of the ODS-solvent using process. The estimated cost of an automatic developer with
an annual cutput capacity of around 36,000 m? is UUSS 100,600.

Exhibit 12. Comparison of different development technigues

Process name ODS-selvent process Agqueous process
1 IExposure time Serting 7-9 for clear copper Setting 8-10 for clear copper
2 |Development time 30% of break point 5% of break point

To complete the phaotoresist processes, an aqueous stripper will also be needed. Such
equipment with an annual capacity of 26,000 m? will cast USS 130,000,

4,2.5 Site preparation and installation of machinery

Exhibit 13 gives the site schematic of the TTFMankapur factory and the location of cleaning units
and deionized water plants, The initial observation follows:

a) Deionized water supply:

Ground water is the only water source at [TI-Mankapur. The quality of the virgin water,
however, is not suitable for use in agueous cleaning operations. It contains dissolved and

suspengded solids and has a very high pH (alkaline). Therefore, water treatment, that is
deionizing, is necessary.

uing
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Exhibit 13. Site plan of ITI-Mankapur Factory
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Presently, two dejonizing plants are exaployed in the Factory. DI Plant #1 with a capacity of
1 m®/hr, feeds the Hybrid Circuits. DI Plant #2 has a capacity of 5 m* /hr and supplies the
Connector and Metal Parts plant. Both Dl units work at full capacity and cannot allocate any
DI water to new cleaning equipment. Furthermore, the new equipment will be installed far
from any fresh water piping ané drainage. The D] water requirement of the new cleaning
equipment is estimated at 5-6 m*/hr. With the physical locations of the new equipment, it
seems very difficult to distribute DI water from one plant. Therefore, it is planned to huild
two new plants to supply the degreasers in SEA and CMB plants, and to increase the capacity

of the DI plant supplying the Hybrid Circuit plant so that it can provide for the aqueous
developer and stripper equipment,

Water recycdling and purification:

1t is targetted that BO per cent water recycling and purification will be achieved across the
new processes. Again, due to the physical location of the equipment, one-point water
processing is impossible. Depending upon the requirements of the actual equipment, it is
expected that at least three water treatment units will be required: one for the SEA plant,

one for the CMB plant and one for the PCB production. The cost of the first one is estimated
at USS$ 50,000 and the latter two at USS 20,000 each.

Waste water drainage:

Unfortunately, the proposed aquecus cleaners have to he installed at locations without water
drainage. Therefore, highly complicated and costly drainage systems will have to be
constructed. This separate drainage piping, however, can have an advantage. That is, the
waste water from different equipment containing different effluents (such as sponefiers and

surfactants from automatic cleaners, stripped film from film stripper, ete) can be kept
separate and treated individually.

Waste strean: treatment;

Al the Factory, waste streams from the following processes are treated:

PCB plant:

s electroless copper plating line
electroplating line

tin lead plating line

copper etching line

* e e

MB
gold plating line
electroless nickel plating line
electroplating line
tin lead plating line

o0

Effluents from the above-mentioned lines are processed in 4 holding tanks, 4 reaction tanks
with strirrer and pH controller, chemical dosing tanks with automatic dosers. There is also
a combined neutralization tank for final pH adjustments.

Alr pollution is controlled by 6 scrubbers.

The above facilities are just adeguate to treat the existing quantum of effluents. Therefore,
the additional {or different) pollutants from the proposed agueous processes must be
separately treated. USS 30,000 is allocated for this purpose.
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¢) Electric power requirements:
The electrical power requirement of ITI-Mankapur is obtained from two sources: U.P, State

grid and Factory's captive diesel electric generator. Exhibit 14 and 15 give the details of
amounts and costs involved in different electric power sources.

Exhibit 14. Electric power requirements and costs

Consumption, KWh Unit cost, USSAKWh Total cost, USS
Grid power 24,000,000 0.074 1,784,815
DG power 750,600 D.332 248,130
Total 24,750,600 2,033,755
Average 0.082
Exhibit 15. Cost of diesel electric generation at ITI-Mankapur

Investment uss 1,700,000
Annual depreciation at 10 per cent Uss 170,000
Average annual output KWh 750,000
Unit depraciation cost US$kWh 0.227
Unit fuel cost USSkWh 0.07
Unit lubrication cost US$HKWhH 0.005
Suhtotal US$HEWh 0.302
Unit maintenance cost at 10 per cent of production cost UB%KWh 4.030
Total per unit cost USHKWh 0.332

The electric load of present CFC-based cleaning egquipment is given in Exhibir 16.

Exibit 16, Installed electric load of present cleaning systems
Unit Total hours/ Annual
Dedsion Equipment Qfy | power | powser aar fatal,
w | okw | Y KWh
SEA O8L: multi-stage automatic cleaner 2 135 270 4080 | 110,160
8EA OSL: CFC distllator 2 a5 18.0 4080 77.520
cwvB KERRY: ultrasonic vapour degreaser 2 80 160 4,080 65,280
PCE ANNEMASSE: uftrasonic vapour degreaser with 1 640 60 4,080 24 480
robot conveyor
PCH VIBRONICS: ultrasonic vapour degreaser 1 4.0 40 4 080 18,320
_ £cR DUPGNT: film developer 1 4.0 40 4 080 16,320
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o , Unit Total hours/ Annual

Divsion Equipment ity | power | power ear fotal,

kW | okw | Y KWh
PCB 18C: distiltator for deveioper 1 12.0 120 4,080 48 960
PCB I18C: chiller for developer 1 60 60 4,080 24,480
PCa $5C; film stripper 1 75 7.8 4 080 30,600
TOTAL 1015 414,120

The proposed aqueous equipment will require much more power which is estimated at
400 kW. aithough the present infrastructure, that is, the distribution transformer and diesel
electric generator, will be able to handle the added load, a number of cables will have to be
replaced to carry the heavier currents.

The project includes funding to prepare the sites for the equipment installation {total
USS 45,000). This funding is for electrical supply and plumbing to ensure safe installation of the
equipment. Modifications are necessary to the cleaning areas so that the process flow of the new

equipment is uninterrupted in times of high volumne cleaning. Techmical staff of the equipment
manufacturer will help in the installation work.

5. Justification for selection of alternative technology

In the solvents sector, especially in the case of electronics ceaning, there are many options to
the use of ozone depleting solvents. Usually the choice of the altemative cleaning process is dependent
upon the type of market served by the solvent user {or equipment manufacturer). Most commercial
applications have more flexbility in the use of new technology, because of the inherent need for
cormmercial entities to maintain their competitiveness in the world market. However, many
erganizations build products known for their high degree of reliability for use in military aircraft,
satellites or other difficult professional (industrial and commerrcial) operations. These organizations
spare no cost to enswe that products made by their organizations are dependable and reliable.
Considering the high reliability requirements of ITI-Mankapur products, the migration to non-ODS
cleaning should be planned and evaluated extremely carefully.

Switching from CFC cleaning applications and other uses of chlotinated solvents 1o water-hbased
processes is the most practical for organizations that prefer 1o eliminate organic solvents from their
cleaning processes. The use of aqueous cleaning processes requires the availability of ample quantities
of water and the ability to treat the effluent so that the waste from the cleaning process does not
contribute to environmental damage. Changing to aqueous based processes also requires that the
materials used in the production of the product are not damaged by water or agueous based residue.

In this project, the use of agueous based processes is chosen because the efficient use of water
as a soivent will not damage the environment and because water is a plentiful and inexpensive resource
in Mankapur, Other alternatives require that the cleaning by-product, whether it is contaminated water
or an organic solvent, be further processed before the cleaner can be reused or retumed to the

environment. However, the use of photoresist development and stripping processes will require
treatment of waste stream.
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6. Project costs
{Unless otherwise noted, all costs in this section are economic, rather than financial costs.)

The incremental recurting costs are included in this project. Incremental costs are offset by the
reduction in cost for the ODS solvents and cost of waste disposal. The costs of utilities and of solvents

may differ between this project and other projects in India. These costs were evidenced by receipts
from each of the companies.

Finally, the cost of acquiring the necessary environmental permits is included as part of the
project.

Total project costs:

As described below and presented in detail in the relevant annexes (Annexes 1,2 and 3), the total
project cost is US$799,154. Because there are no non-ODS investment costs associated with this
project, the total proiect cost equals the ODS reduction portion of the overall project. The total project
incremental cost of US$799,154 was calculated as the economic capital costs minus the net incremental
recurrent savings for four years discounted at 10 per cent plus the project preparation costs.

Investment {(capital) cost (see Annex 1):

As detailed in Annex 1, the total investment cost is US$1,159,000. Major components of this
cost include the purchase and installation of two continuous operation agueous cleaning systems
(US$ 400,000), four batch processing agueous cleaners {US$ 240,000}, three water recycling systems

(USS$ 90,000), cne DFPR exposure and development unit (US$ 100,000), one film stripper (US$ 130,000),
as well as other related costs.

Incremental operating costs/savings (see Annex 2):

If the project was not undertaken, the annual operating cost, exclusive of tax, would be
U5$277,842. 1f the project is implemented, the annual operating cost will be US5156,750, resulting in
an annual incremental operating savings of US$(121,091). Given an equipment lifetime of 10 years and
a discount rate of 10 per cent, the net present value of the first four years of incremental operating
saving is US$(383,847). A more detailed breakdown of operating costs is provided in Annex 2.

Revenues:

This project will not provide ITI-Mankapur with any incremental revenues.

Local ownership ratio:

Local ownership fraction of 100 per cent was considered to determine the amount of eligible MF
grant financing. since the total project incremental cost should be multiplied by the fraction of local

ownership to determine the proposed grant amount, total proposed MF financing is equal to total
project incremental cost, i.e., US$799,1353.

file=iti_pd | date=93-06-21 version=6.0 | release=1994-06-09
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Contingencies:

A 10 per cent contingency has been included in all calculations.

Breakdown of total project costs:

The breakdown of total project costs is given in Exhibit 17. Although the economic life of

the project is 10 yvears, the incremental operating costs (or savings) is calculated for a period of 4
years.

Exhibit 17. Breakdown of total project costs

Description of cost 10 year peried, US $ First four years, US$
Investment (capital) costs 1,159,000 1,155,000
NPV of incremental operating (savings) {744,058) {383,848)
NPV of incremental operating revenues a 0
Total costs 414,944 775,154

Unit Abatement Cost (UAC) (see Annex 4);

As shown in Annex 4, the UAC for this project is US$1.39 per ODP-weighted kilogram of ODS
phased out per year. This number is detived from an annualized incremental cost of capital of

USS 188,569, first vear incremental annual operating savings of US$(121,091), and phasing out of 48.48
MT (ODR-weighted} of ODS per year.

Proposed MF Grant:

The proposed MF grant for this project is US$5$763,899 and was calculated as follows: First, the
total investment cost of US$1,159,000 was added to the net present value of the incremental operating
savings over the first four years of the project, which is US${383,846). To the resulting total of
US3775,154 project preparation costs of US324,000 was added to find the total costs US5799,153. This

swn was then multiplied by the 100 per cent Indian ownership ratio of ITI-Mankapur to yield the the
same grant amount of US3799,154.

7. Financing plan

MF funding is a grant and is limited to the incrementat cost as calculated above, Any costs not
covered by the MF funding as calculated above must be financed by other sources. A financing plan to
cover all project costs will be included giving terms and conditions of other loans.

ST
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8. Project implementation

Management

‘The Ministry of Environment and Forest (MOEF) will oversee the successful implementation of
this project. The project will be carried our at the ITI-Mankapur in cooperation with C-MET of the
Department of Electronics. UNIDO will also provide technical assistance to the project during its
implementation.

Procurement

Project procurement will comply with the UNIDO procurement procedures. These are described
in the related UNIDO documents.

Disbursements

Fund dishhweserments will comply with UNIDO financial procedures. These guoidelines are
described in the related UNIDO documents. The schedule for disbhursements will be decided upon at
the beginning of project implementation.

Audits

For auditing, UNIDO's proiect evaluation and review procedures and project financial
management data will be used.

Schedule of activities

The project roadmap is given in Exhibit 18,

Exhibit 18. Project roadmap

Aciivity Description Responsible Timing
1 | Approval of the project Muttilateral Fund Start
2 | Make a datailed project work plan IT-Mankapur, UNIDO § 10Q
Arrange the study-tour UNIDO, ITI-Mankapur 1Q
Disouss cleaning technology & equipment
4 | Technioal discussians iﬁfﬁgﬁixﬁfﬁgﬂiﬁxﬁ IT-Mankspur, UNIDO | 10
study towr
5 Cany ufztmliabilily and matetials Evais.@m tha efiecﬁvaness of different non-ODS M-Mankapur, G-MET, 20
compalibility lests clearing lechniques UNIDO
5 | Select technology Z‘;@;‘;"a? d:ifgg‘:ﬁg"fqﬁﬁﬁi‘xﬁi T-Mankapur, UNIDO | 2Q

Version=5.0 | release=1994-06-05
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Activity Desoriplion Responsible Tening
. a . Prepars bidding documents, invite bids, evalusle
Carry out international bidding, . N L
; bids and hold commercial negoliations based on the
d . 5 UNIDO, ITi-Manka 3Q
7 ;f:dm N v! aﬂi’ﬁ:ﬁ " selected fochnology, seloct equipment and sign the pur
contract(s)
Design modificstions of the site | Enginesring design of ufiiies {(water and eleciricity}, Mary
8 and faciliies piping and civl engineering. m apur 3@
8 | Prepare faciities Construction fTI-Mankapur 4Q
Praparation/procurement of kecal | Procure or maks in-house the locally stipplied LM 4
10 equipmant and machinery aquipment and machinety kapur Q
11 | Technical rsining Training of technical slaff ebroad andlor in india T-Mankapur, UNIDO | 4Q
Acceplance {ast, installation and |
12 commissioning of scuiprent Ml-Markapur 5Q
3 Staftniﬁ?g new clsaning ITI-Mankapur 5Q
14 | Evaluate the processes UNIDO, ITi-Mankapur | 5Q
15 | Evaluats the project UNIDO, {Th-Mankapur § 64

9. Reanired regulatory actions

No regulatory actions, other than routine permitting, are required to implement this project.
Under the existing agreement with the UNDP, equipment and machinery imported as part of this project
will be exempt from import duties levied by the Government of India.

10. Results

Direct Proeject Impacts

The project will eliminate annually 48.48 MT of 0ODSs (ODP-weighted) at the ITI-Mankapur
Factory.

Indirect Project Impacts

As far as the Indirect effect such as the transfer of technology to other enterprises in following
projects is coencerned, this project will have a big impact. The project design has been made to
maximize this impact. Particularly, the involvement of C-MET of DOE will ensure the successful
repetition of phasing out projects in the Indian electronics industry.

Otherwise, assuming a successful transition to aqueous cleaning in YTI-Mankapur, the quality
and performance of IT1-Mankapur products will remain unchanged. Assuming that a grant is provided
to cover the incremental costs, there is unlikely to be any impact on product price. Absent a change in
quality or price, consumer demand and production levels are expected to be unaffected by the project.
The environmental impacts associated with this project are discussed in Annex 3.

o iiiinn i —— A . 0 R
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Overview of anmexes

Annex 1: Breakdown of investment (capital} costs.

Armex 2: Breakdown of incremental recurring cosis/savings.
Amnex 3: Breakdown of incremental revenues (benefits).
Annex 4: Calculation of unit abaterment cost (UAC).

Annex 5: Environmental impact assessment (EPA)

A i

A ——————— —
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Annex 1. Breakdown of investment {capital} costs
e . . Unit cost, Tolal

Description of cost item Unit uss ity cost, US$
1.0 | Training and engineering
1.1 | Material compalibility, process development and reliability | week 400 30 12,000

testing (LOCAL)
12 | Study-tour week 4,000 8 32,000
1.3 | Consultants: material compafibility studies, installation weei 10,000 2 20,000
assistance, follow up, efc. INTERNATIONAL)

1.4 | Project monitoring missions week 5,000 2 10,000
2.8 | Continuous agueous cleaning system
2.1 | inline aqueous cleaning machines nos 200,000 2 400,000
2.2 | Water filtration and recycling equipment nos 50,000 1 50000
2.3 | Installation costs {slectrical, piping, efc.) nos 25000 1 25,000
3.0 1 Batch processing agueous cleaning sysiems
3.1 | Aguecus cleaning machines nos 60,000 4 240000
3.2 | Instaliation costs {electrical, piping, etc.) nos 5,000 4 20,000
3.3 | Water filtration and recycling equipment nes 20,000 2 40,000
4.9 | Aqueous photoresist exposure and development system
4.1 | Aqueous DFPR exposure and development equipment set 100000 1 100,000
4.2 | Aqueowus slripper equipment set 136000 1 130,000
5.0 | Miscelianeous
5.1 | Waste treatment set 340000 1 30,000
5.2 | Transportation: shipping and insurance set 50000 1 50,000
TOTAL INVESTMENT COSTS 1,158,600
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Annex 2. Breakdown of incremental operating costs/savings
Unit Pre-projpct Post-project
Description of costitemn Unit | cost, City total cost, tolal cost,
Uss Uss Uss
A. | Solvent/media costs per year
Al | CFC-113Methanoi kg 3.072 39,000 119,825 g
AZ | CFC12 kg 2.800 5000 14,000 g
A3 | CTC kg 2553 2,000 5,106 0
Ad | MCF kg 1.440 23,000 33,120 0
A5 | TCE kg 1.110 20,000 22,200 0
AS | DCM kg 0.850 47,040 39,950 o
A7 | Water @ 80% recyaling m3 0.100 30,000 o 3,000
Sub-total 234201 3,000
B. | Electricity costs per year
B1 | Current systems (100 kW, 2040 kwh | 0.082 414,120 34,041 o
hriyrishift, 2 shifts)
B2 | Agueous cleaning systems (400 kKW, kWh | 0082 § 1.632,000 G 134,150
2044 hriyearsshift, 2 shiffs)
Sub-total 34,041 134,150
C. | Water treatment costs peryear
C1 | Regycling costs 10000 1 1] 10,000
C2 | Labour costs (processes using ODS's) wim 400 24 9,600 a
C3 | Labour costs (non-ODS processes) wim 400 24 o 9,600
Sub-total 2,600 19,600
TOTAL PRE-PROJECT COSTS/YEAR 277 842
TOTAL POST-PROJECT COSTS/YEAR 156,750
TOTAL INCREMENTAL SAVINGS/YEAR (121.081)

Annex 3. Breakdown of incremental benefits

For this project, there is no incrementat benefit,
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Annex 4. Caleulation of unit abatement cost

A QDS phase out

Al Average use of CFC-113 based solvent per year MT 36.80
A2 | ODP of CFC-113 1.07
A3 ODP-weighted CFC-113 phase out (A1°A2) MT 3948
Ad Average use of CFC-12 based solvent per year MT 4.50
A5 | ODP of CFC-12 | 1.00
A6 | ODP.weighted CFC-12 phase out (A4*AS) MT 4.50
A7 Average use of CTC based solvent per year MT 2.00
A8 | ODPofCTC | 1.10
Ag | ODPweighted CTC phase out {A7*AB) MT 220
A10 | Average use of MCF based solvent per year MT 23.00
A1l | ODPofMCF 0.10
A12 | ODP.weighted MCF phase out (A10°A11) MT 230
A13 | Total CDP.weighted phase out 48,48

B. Annualized capital cost

B1 Total investment cost from Annex 1 Uss$ 1,159,000
B2 | Equipment iife Year 10
B3 Discount rate : B % 10
B4 Annualized capital cost (8170.1627) Uss 188,569
C. Annual Incremental operating savings from Annex 2 : Uss (121,091)
D. Unit abaterment cost

D1 Annualized capital cost per kg QDS phased out UsSSkg 389
D2 Annual incremental operating savings per kg OD$ phased out USSRy -2.50

{CIA13*1000}
D3 | Unit abatement cost {D1+D2) USSkyg 1.39
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Annex 5. Environmental assessiment

In the proposed agueous cleaning systems, deionized water will be used to ¢lean electronic
parts without the aid of additional ¢leaning agents. Therefore, this method of cleaning does not
pose an environmental hazard. The waste water effluent from both the aqueous system and the
wet-media blasting system will be filtered and deionized by a wastewater recycling system. The
solid waste generated during resin column and filter maintenance will be treated or disposed of
properly off-site,

It is unlikely that the project will have an adverse environmental impact. ITi-Mankapur
will have o obtain permits from the necessary authorities prior to installation of the cleaning
equipment.
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TECHNICAL REVIEW ~ UNIDD INDIA PROJECT
Technology

{a) The chosen approach, agueous cleaning is as safe as, or
safer than other alternatives such as semiagqueous, tarpense,
hydrocarbons, isopropyl alcohel, ete. %¥hile semi aqueous

technology is mentioned, all cost estlmates are based on
agquecus technology.

(o) If the right technology §s chosen, it should be
appropriate throughout the operating - lifetime of the
eguipment. The ‘ten (10) year 1life time used in cost
estimate is short 1f the equipment iz properly maintalined,

{c} Feasibility of transfer te India.

(1) 8ince this is a gavernment project, any import
autherization, licensing agreement, permit or any othex
regulatory approval, should not be an obstacle.

(1) 1Insufficient information.

{(11i) The Indian Government: - appsars to have settled on
agueous cleaning technology. No information Iis
provided on how it reached this determination, Was a
n¢ clean option considered such as low solid fluxes for
¢ircuit boards? Are water based fluxes to be utllized?

{i1v}  Ho comparative cost data iz provided. Indina
should " have ruled out the modification and use of
existing cleaning eguipment  before proposing
replacement with new processes. Existing conveyor

systems should be sultable for incorporation into any
in line automated system.

Environmental Impact

{a)} The proposed substitute procssses to be considered hava
no ozone depleting potential. The potantial for genexating
global warnming gases from additives (surfactants, buildexrs,
rlnse agents} or from semlaqueous cleanexs LIs possible but

minimal. Perflorocarbon rinse aqents should be ruled out
due to high GWP and cost.

{b) Health and safety considerations
addressed. Considering the hazardous
used in current cleaning operations,
carbon tetrachloxide, ete., this

were not directly
nature of solvents
methylene chloxide,

ominsion may be
understandable. Depending on the cleaner ¢hosen, zome
additives have potential health impacts, such as the
surfactant glycel ether. Some semlagueocus clesanexs also

have pafety and health considerations that must be addressed

[ r——
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$f guch cleanexs are ultimately proposed.

Project cCost

{a) PBince no speclilc praduct, manufacturer, unlt capacity,
per formance specification, or other supporting documentation
is provided, no in-depth review of cost estimates can be
made., Such justiflcation should be provided before project
costs are approved. The proposal estipated costs axe more
Lhan_ adegquate

e to convart tChe manufacturing processes

ijdentified <to alternative cleaners, strippers and related
aquipnant.

(b) Yes. While this review is not made based on an on-site
knowledge of the manufacturing facility described, knowledge
of pslmilay facllities would indicate the presance of
existing equipment, conveyors and utilitiee that could be
incorporated into this project. The propossl appears to be
based on the decisiocn that all equipment and modifications
are necessary and cannot utilize exlsting eqguipment and
utilities,. Do the manufacturers of the existing eguipmant
already have retrofit design packages? Many do and this

option shounld be ruled out before new aguipment is
authoxized.

{c) Cosk of equipment

(1) Ho. The evaluator is not familiar with the lavel
of Jjustificatlion required at this point in the funding
process., The cost estlimates appear inflated to take
care of any unforseen contingency or other objective of
the grant reguestor. approval of any grant funds should
be predicated on more detatled justification and
suapporting documentation to includs reasons for
choosing a speclfic manufacturerts product.

(11) The potential for utilizing existing
has not been adequately addressed. For example, has
the potential for using some 0of the new HCPFC blends
been consldered as drop In replacements for CPC's in
the existing in-line degreaser? If not, why not?

sgquipnent

{111} The grant request appears to provide adeqguate
funds for any foreseen or unforseaen contingency. .

{iv) Previocuasly di=zcussed.

{v] Ne.  Dilsposal or reutilization of existing
equipment 1z not addressed,

(vii} Depending on the equipment model chosen, the
potential for Increased manufacturing capaclity could

occur desplte claims that only existing capacity will
be malntalned.



(4)

{5}

{d) .g8ince this is an Indian Government project, any
training of the technical staff that cannot bas conducted on-

site by the egulipment manufacturex, should be at the expense
of Indla. The World Tours (1.3 Study-Tour) proposed to
oxient, evaluate, and select the appropriate technology
should be more than adequate to satisfy any out-pf-country
training reguired. Expenses related +to on-site training

should be 4 speclflication of the eguipment purchase package,
not & sepayrate line itan.

(e}

(i) Operating coste for energy, power consumptlon,
and raw materials are estimated to be significantly

higher than existing uses. The magnitude of the
difference needs scrutlny.

{ii} HNot addressed

{i14) Yes. <The cost savings by switching to aqueous ox
semiagueous cleaners is not adequately addressed. The
curzant costs of hazardous. waste disposal 15 not
addresned. The curxent raw materlal cost of
chloxinated solvents is significantly less than the
cost of such materials in Eaurope or North Amerlica.
Much greater savings have accxued t¢ comparative
changes {n this country. U, 8, companies report a pay
back on investment in the 1-3 year time Eframe. BY
Indiat's estimate, the only bensfit to be dexived is the

elimination of the use of huge gquantities of oZzonae
depleting substances. .

Yes. The goal to eliminate the use of chlorinated solvents

by the wyear 2000 i3 not In keeping with goals of the
Montreal Protocol.

Recommandations

(a) This obviously 1g a needed project, Since great
beneflts wlll accrue to Indla by makling the proposed
changes, more of the cost should be borne by India. Tho
estimated costs of capltal eguipment appears high. Any
project approval (equipment ' purxchase} should only be

approved after a cost effective evaluation of competing
processes has beon completed.
{(h) Other

1ina item costs proposed should be explained.
Line item 1.2 is to be accomplished by government employees

_and, therefore, should neot be an addltlional charge. Line

ftems 1.4 and 1.6 should be part of the
price, Line item 1,7 would appear
international travel. Is this necessary?

equipment purchase
to fund additional






THE MONTREAL PROTOCOL ON
SUBSTANCES THAT DEPLETE THE OZONE LAYER

COUNIRY India

SECTORS COVERED Rigid Foams

QLS CONSUMED IN SECTOR 1,280 MT of CPC-11 (1991}

PROJECT TITLE Replacement of CPC-11 hlowing agent
olyurethane {(PU) f£cam systems with low and non-
DS materials.

PRGIECT RECONOMIC LIFE 1¢ Years

FROJECT DURATICN 4 Years

PROJECT IMPACT 45€ MT QDS psr annum

PROPOSED BRUDGET Incremental Capital Cost Us83 565,000
Incremental Operating Cost Uss 41,000
Total Project {Cost Uss 606,000

FROPCSED OTF GRANT Uss 524,603

UNIT ABATEMENT COST uss 6.29 per kg opg?

IMPLEMENTING ENTERPERISE FEXPANDED INCORPORATION

IMPLEMENTING AGENCY THE WORLD BANK/IDBI

NATIONAL COORDINATING MINISTRY OF ENVIRONMENT & FORESTS

AGENCY {MOEF)
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PROJECT SUMMARY

In this project Expanded Incorporation would install laboratory &
testing eguipment and establish demonstration facilities for
applications development of new foam systems in close cooperation

I with foam processors, primarily in the rigid foam sector. The
enterprise would use in-house technology to develop new polyols and
systems for the production of ODS-free rigid polyurethane (PU) foams
under Indian conditions. This would enhance the early phase-out of
CFC-11 consumption in rigid PU Foams used in household refrigeration
insulation, thermowares, sandwich panels and general insulation rigid
PU foams manufactured by various companies using polyols supplied by
Expanded Incorporation. After the application technology is
gstablished, the enterprise would modify present polyols sultable for
CFC-free rigid foams using alternative blowing agents and alsc meodify
and relocate the blending plant teo manufacture (C(FC-free blended
polyols. Expanded Incorporaticn would then phase out CFC-11
consumption by manufacturing the new blended polyol formulations for
use with new alternative blowing agents. This project would provide a
local source of essential materials and technolexyy with which
industry would reduce CFC-11 usage in India by about 436 MT per year
i by 1998. Project scope and c¢ost have been revised taking into account
comments from MFEC in November 19923, The proiect is part of 4GOI
strategy in the foam sector to support competitive roles of threse or
more existing private sector pelyel/foam systems suppliers to the
many diverse foam industries throughout India. The project would also
provide foam formulations at cost effective prices and would lower
overall incremental costs in the foam sactor.

TECHNICAL ASSESSMENT: This subproject has been reviewed and supporied by QORG technical reviewer Dr, M.
Juffs, His comunents are attached.

T

in

I/ The project was considered by the MFEL a2 their November 1993 meeting and was given permission to praceed, This OTF requast

is for finanging eligible incremental capinai and operating costs.

2 Indirect UAC 10 be added to 2l end-user profects using Expanded’s fowm sysioms.
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FROJECT OBJECTIVE

The objective of this project is to eliminate CFC-11 from pre-blended
pelyel systems manufactured by Expanded Incorporation by promoting the phase ocut

of CPC-11 at #nd users through development and demonstration of new polyels and
systems for rigid foam processors.

SECTCOR BACKGROUND
The Indian foam industry consumed 1,280 tons of CFC-11 in 199%91.
Tahle-1

{matric tons}
CDE8 Consumption in Foams, 1591

Category CFC-11 CFC-12 CFC-1313
Polyurethane Foams (PUF}
Flexiblie Moulded 150
Flexible Slabstock Foams 40
Rigid PUF
Refrigerator Insulation 500
General Insulation 2490
Thermoware 220
Integral Skin Foams 20
Phenolic Foams 2Q 20
Thermoplastic Feoams 70 280
Misc. 10
Total 1,280 280 20

Three ©r more existing private sector firms (Expanded, Manali, and UB
Products) supply most of the system formulations and materials to the foam
industry in a highly competitive marker with rapidly changing technology.
Government strategy in the foam sector is to support the ability ef these firms
to maintain their market presence in the transition to non-ODS foam systems and
to support the ability of these foam system suppliers to service the many diverse
foam industries throughout India, including the small scale sector who are not
wall served by importing suppliers.

Unconstrained demand would lead to an expected ODS use of about ten times
the current consumpticn in year 2010, The sector consists of about 235
enterprises. About 20% of these companies are large or medium sized and have
relatively sophisticated manufacturing eguipment. The remaining enterprises
operate small scale units and are technically and chemically unsophisticated.
The support of the chemical suppliers would be crucial in reaching and educating
this group.

ENTERPRISE BACKGROUND

In 1983, Expanded Incorporation, a 100% Indian owned company, became the
first foam systems producer in India. Today Expanded is the largest producer of
rigid PU foam chemical systems in India and is dependsnt entirely on its own in-
house technology. The company has been highly successful in developing and
manufacturing various types of polyols and formulations for such diverss
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industries as refrigeratoers, building roof spray, and packaging. The plant is
located at New Bombay (30 Km North of Bombay! and has an annual production
capacity of 2,400 MT of systems. It employs a staff of 50, and is the only plant
of its type in India, designed to produce polyurethane polyols based on propylene
oxide, polyester polyoels and amino peolyols. Expanded Incorporation has about

ane-third of India’s foam systems marvkat. It also exports abour 15% of its
polyel production to Middle Hast consumers.

PROJECT DESCRIPTION

This project would set up and operate an application technology center at
Expanded Incorporation (Fhagse I). It is considered to be compulsory for a poivol
manufacturing enterprise in India bte promote and establish CFC-free technology
among end-users of polyol systems. The application technology center would be
installed in a separate building attached to the pregent plant where development,
testing, trials & demonstration of CFU-free foam systems would be carried ocut an
per end-users requirement under local conditions, New polycls suitable for
blowing agents such as HCFC-22, HCFC-141b, cyclopentane, and HCFC-134a would be
avaluated. Following successful development trials and tasting of OD§-free rigid
foam systems, the existing base polyol plant would be modified by installing
necessary sgquipment to produce new base polyols suitable for the production of
CFC-free rigid foams (Phase II}. Since the elimination of CFCsz from blended
polyols systems 1is entirely dependent on phase out programs of final foam
processors, the enterprise would firsc modify & reinstall one of the thres
existing blending stations in a new building block. Subsegquently, the other two
existing blending stations would be modified for total phase cut of CFC from
blended polyol systems manufactured at Expanded Incorporation.

Key project elements are explained and justified as follows:

New polyols & systems would bhe developed in the laboratory and small
quantities of new wmodified polyols ({E0+P0 based) would be produced in a
laboratory scale autoclave reactor. Subsequently the formulations would he
vrested in a high pressure f{caming machine employing alternative blowing agents.
Multi Easy Froth would be used for pre-blending alternative blowing agents {e.g.
cyclopentane, HCFQ-22/142b, HFC-l34aj.

Special foaming eguipment would be used f[or demonstration & training

PUrpoSes. Molds & fixtures would be used to evaluate and demonstrate the
applicaticon technology. Demonstrations would be made to manufacturers of
thermoware, sandwich panel and other insulation applications. Special

arrangements will need to be made to test cyclopentane use for refzigerater foams
while gimple molds would be fabricated in-house for other applications. Such
testing egquipments is not available at Expanded Incorporation and off-site
testing process is laborious & btime consuming. Three main testing devices
namely, thermal conductivity meter, universal testing wmachine and closed cell
content meter would be installed in the laboratory for spot evaluations, testing
% demonstration of resultant CFC-free foams. Additional flcor space would be
constructed on adijacent land {at Expanded Incorporation expenge} to install all
the new laboratory equipment invelved in Phase-I. Also, a small ethylene oxids
rank needed for the second stage of plant modification would be installed and the
modified pre-blending stations would be relocated there. The additional
construction would not increase plant capacity. Safety issues relating to usge
of cyclopentane in Expanded’s facilities would be in conformance with local
regulation and will be addressed through use of consultants with expertise in
nandling of flammable petroleum products. The cost of these consultaticons will
be born by Expanded.
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JUSTIFICATION FOR ALTERNATIVE TECHNOLOGY SELECTION

In the rigid polyurethane foam sector there is still gicbal uncertainty on
the identity of a preferred alternative to CFC-11. However, there are currently
three main options for CFC-free systems in rigid PU insulation foamg,

a. CrC-11 = 50% CFC~11 or HCFC-141b
b. CFC-11  » HOFC-22 or HCFC-22/142b, HFC-134a
<. CFC-11 » Pentane or Qyclopentane.

In addition, compounds such as perfliourcalkanes, HCFC-123, fluorinated
ethers and 2-chlorcpropane, have bsen suggested but have limited availability
and/or are not toxicologically proven to be safe, Option a) also called the
vliguid" solution employs technology that is closely related to the existing use
of CFC-11. The final step in this progcess is not yet decided although HFC-134a
and hydro-carbons have received the most attention. The second opticn, the “gas*

solution, utilizes a gaseous mixture of blowing agents. It requires high
pressure eguipment, "Easy Froth" blending and adjustments in formulation and
handling. The final step in this process 18 seen as the introduction of

{gaseous} HFC’'s. Hydrocarbon (Cyclopentane) technology was intrxoduced recently
in Germany. Its flammability characteristics reguire major attention to safety
conditions and extensive upgrading of facilities as well as the support of a
technology supplier experienced in the handling of f£flammable blowing agents.

The acceptability of alternatives by the end processors would be decided
by esasy availability of local raw materials and production technology at
aconomical cost, simple designed molds, fixtures and peripheral equipments (as
rhere are large numbaer of small procassors), and very importantly for foreign
partners of local companies on whose recommendations the local companies would
adopt suggested alternatives. 50% CFC reducticon technology adopted by some
developed countries in initial stage of CFC phase out is not very attractive
under Indian conditions as major ¢hanges would bhe zalled for in final product
degign and may prove expensgive. In this case there is also a disadvantage of not
being recognized as 100% CFC-free products. In view of the diverse selection of
alternative blowing agents Expanded Incorporation would develop and manufacture
polyols to be used with HCFC-22 mixtures where possible. Such technolegy ccould
bhe adopted economically for less critical f{oams, particularly for thermowares.
The enterprige would also manufacture blended polyol systems using HCFC-141b and
cyclopentane as an alternative blowing agent.,

PROJECT COGBTS

Project Costs {Annex A}, total US$e0s6, 000, of which US5486,000 1ig estimated
for completion of Phase I and US$120,000 for completion of Phase IT.

Incremental Capital Cost
The total incremental capival cost for this project is USSS863,000.

Financial Agent Fee:

A 3% finmancial agent fee of US3$Li8,000 has been added to the regquested OTF
grant.

Incremental Operating Cost

Incremental operating costs are to be incurred for rumning the davelopment
testing program and include incremental staff and material costs. These are
estimated o be 541,000 for Phase I only. Incremental operating costs for Phasze
II can not ke determined until a clear technology choice is made by refrigerator
manufacturers with respect to insulation efficiency and blowing agent type.
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Unit Abatement Cost (UAC)

The unit abatement cost for the project is estimated at $0.29/kg, based on
the uge of 456 MT per vear ODS by Expanded and its customers.,

Proposed OTF Grant

US5624,00C is reguested in OTF financing based on 100% Indian ownership of
Expanded Incorporation.

Economic Rate of Return [(ERR)

Since the project entails an initial investment only with ne c¢ash flow, the
ERR for the project is undefined.

Financial Rate of Return

Financial rate of return is undefined at present.
Implementation Schedule

T@e implementarion schedule iz jllustrated in Asneyx B.

Required Regulatory Actions

Required regulatory action for the succegsful implementation of this
project is the permigsion and NOC to install an Ethylene Oxide storage tank
adjacent to the present plant.

birect Project Impact

The direct project impact would be realized during Phase II onlv. By the
end of Phase II an annual average of at least 72 ODP weighted MT of CFC-11 would
be eliminated as a result of replacing CFC-11 with alternate blowing agent in
blended polyol systems manufactured at Expanded.

Indirect Project Impact

The impact of the Phase I would be realized at the foam processors level
as a result of direct efforts put in by Expanded Incorporaticn during Phase I &
IT. An estimated annual average of 3184 ODP weighted MT of CFC-11 would be
eliminated.

Environmental Assessmant

This project would net result in any additional emissions, effluents or
wastes being produced at Expanded Inaarporac;on plant. Installation of Ethylene

Oxide storage tank in Phase II would ryequire clearance from environment &
sxplosive departments of Government of India.

Changes in Project Scope and Coat Due to QORG/MFEC Comments

The technology employed uses ethylens oxide (EQO) in the formulation for
which the enterprise is developing its own technology. EQ is used by several
other interynational suppliers, ilancluding Mitsui {Japan). The design ingludes all
necesgary safety provisions for handling flammable EO.

Following previous OORG/MPEC review, the project capital cost was reduced
by $58,000 by elimination of a large mould and jig for full scale testing of
flammaible blowing agents {(e.g. oyclopentane}. It is gongidered bo be more cost
effective to transfer the responsibility for these tests to the refrigerator
manufacrures who choose flammable techneology.
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A $41,000 cost {included in previous capital cost estimates) for
demonstrating performance o©f non-0DS technology at small scale industrv
facilities was considered to be a Phase I incremental operating cost. The project
was supported by OCRG Reviewer Dr. M. Jeffs following his review of a previous
nearly identical project proposal and feasibility study in August 1993,

The following modifications are based on the recent recommendation of OORG
rgvieway,

The implementation schedule was accelerated by 1 vear,

Safety igsues related o cyclopentane will be resclved in consultation with
qualified comsultants.



PROJECT COST SUMMARY
Expanded Incorporation

Annex A

S0B-TOT
. * {j’ﬁg
CAPITAL COSTS
Phage I
Lab autoc¢lave reactor 12,000
Testing and Control Equip. 53,000
Blending and Mixing 70,0060
Moulds and Jigs 10,000
High Pressure Foam Machine 142,000
Training 12,000
Installation of Facilities & 106,000
Structure
SUB-TOTAL 405 000
Phaege IY
30,000
EO Storage Tank
‘ . 26,000
Blending Station
o . 52,000
Piping and Installation
108,000
SUB-TOTAL
®2,000
Contingency {10%)
INCREMENTAL CAPITAL {OS8TS 565,000
INCREMENTAL OPERATING COSTS 41,000
TOTAL PROJECT cosT 606,900

Dutics ang taxes have been exchuded from ai project costs.



Annex B
IMPLEMENTATION SCHEDULE
Expanded Incerporation
From To
Phase I
Building Construction 30-94 2Q-85
Procurement 1Q-95 2Q-9%
Bench trials and testing 20-94 2Q-95
Demonstrations at Expanded Lad and 2e-85 20-97
at customer location
Phase II
Plant Modification 3Q-95 4Q-96
Commercial production of 10-98 1Q-97

modified polyols and
systems

* Modified schedule to refect OORG review.

c\wpSlnaimehiexpand 6/7/94
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The enterprise is a polyol / formulation manufacturer serving a
range of mainly rigid polyurethane foam applications. Henca, in
line with world trends, it has to considar a range of COFC 11
raplacenent options. There iz no such animal as Ya preferred
option" ag refaerred to on page 4 and I would commant that some
sections of the oftan repeated "Justification for Altsrnative
Technolegy Selection" section are bacoming outdated. For
axanpla, HCFC 123 has not baen considered for sams years.

The enterprise is developing its own polyol technology and the
reviewer considers this is to bae a natural and supportable
development in a country such as India with ites univeraity /
ingtitute culture and specific market neaeds dictated by factors
such se <limate which can be met by home grown tachnology.

A range of transitional and zero ODP technologies are listed.
Transitional (HCFC) tachnologies are the norm in tha construction
induatry in developed countries and are nescessary in the
intermediate tarm.

The use of HCFC 22 is proven for some applications such as steel-
faced panels but the enterprise 1s aware of limits in domestic
refrigerators and freezers bacause of insulation loss due to
dirfrusion through plastic liners and be aware that its low
boiling poeint (-41°'C) ¢ould rendar 1t especially problematic to
use in hot cliimates.

The enterprise has listed cyclopentane as an option for sone
applications, in line with global trends and notes on P4 that the
support of an experienced technology supplier is required. There
ie no evidence in ths remainder of the project of tha
identification of this partner nor of adequate training to handle
cyclopentane. This is a significant deficiency.

Note - cyclopentane is not a low boiling blowing agent as stated
on Page 3. 7

The technologles listed, with the exception of HFC 134a for
domestic refrigerators and freezers, are generally cost
effactive.



ENVIRONMENIAL IMPACT

Zerc ODP alternatives are listed as wall as HCFCs giving the
enterprise experience in developing robust formulations. In tha
case of cyclopentane there should be knowledge built up of the
VOC ragulations in the regions in which the technology is to ba
applied to ensure that these are compliad with. The technology
partner issue ralating to cyclopentane is noted above. There
shiould alge be further detailing of measures (extraction,
nitrogen purging, leval datactors etc.) to ensure safe handling
of cyclopentane on the entaerprises’ premises.

EROJECT cOaT8

It is necessary for a polyol / formulation manuracturer to have
in-house facilities for trial manufacture of foam using
production type eguipment and its subsequent testing. The range
of blowing agents necessary for CFC 1l replacement Jjustify the
purchaaea of the specified polyurethana processing equipment. The
testing ecuipment should normally be on the complement of a
polyel / formulation manufacturer but with CFC 11 it was prokably
not necessary to demonstrate the technology to the many small and
medium sized enterprises which Expanded Incorporation sarves.

The UAC is low but ag the enterprise is an intermediata in the
supply chain no ODS at the end user are actually phased out.
Care should be taken in subsequent (foam manufacturer) projects
that capital ltems are not duplicated.

IMPLEXENTATION TIME SCALR

This appears to be leismurely and the end customer is likely to
be demanding CFC frea chemical systems well before 1897. If this
timetable 1is adherad to the enterprise might find itself
uncompetitive.

RECOMMENDATION

Approved with nodifications to include further infermation on the
acquiring of expertise, particularly on safety issuesg, ralating
to cyclopentane.

Cther conments - note thase on inplementation timescale.

QORG Technical Reviawer Dr. M. Jaffs (MD 152)
Date Review Completed May Jlst 1934






THE MONTREAL PROTOCOL ON

SUBSTANCES THAT DEFLETE THE OZORE LAYER

COUNTRY

SECTORS CCOVERED

ons CONSUMED IN SECTOR
PROJECT TITLE

PROJECT ECONCMIC LIFE
PROJECT DURATION
PROJECT IMPACT
PROPOSED BUDGET

PROPOSED OTF GRANT
UNIT ABATEMENT COST
TMPLEMENTING ENTERPRISE
IMPLEMENTING AGENCY

NATIONAL COORDINATING
AGENCY

silicon carrier.

e ——

India

Sglvents

LOOMT CFC-12: 19MT CFC-113 (1391)

Conversion of Prooess for Manufacture of
Disposable Syringes from EO/CFC-12 to  BEO/CO,
Sterilisation and Direct Siliconisation

7 Years

1 Year

54 MT ODS per annum

Incremental Capital Cost uss  &39, 000
Incremental Operating Cost Uss 128,000
Total Project Cost UsSs 767,000

uss 790,000
USS 3.37 Per kg ODS

HINDUSTAN SYRINGES AND MEDICAL DEVICES PVT. LTD.
THE WORLD BANK/IDBI

MINISTRY OF ENVIRONMENT & FORESTS
(MOEF}

TECHNICAL ASSESSBMENT: This subproject has been reviewed and supported

by QORG technical reviewer Art Fitzgerald. His comments are attached.

P— e e e e wemmom

PROJECT SUMMARY

This project will phase out CFC-12 currently used in combination wicth
Ethylene Oxide for sterilization of syringes, needles and other
disposable wedical devices manufactured by Hipndustan Syringes. It is
proposed to replace the 12/88 EQ/CFC-12 sterilization gas mixture with
a 10/90 EO/CO, gas mixture and to replace silicon CFC-113 spravers
with pure silicon sprayers. To accomplish thess objectives, new higher
i pressure sterilization chambers will be installed Lo assure
satisfactory sterilization with EQ/C0, and special silicon sprav
nozzles will be installed to eliminate the need for CFC-113 as a

i

s — S e e e

The project was considered by the MFEC at their March 1994 meeting and was given permission to

proceed, This OTF request is for financing eligible incremental capital and operating costs.
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PROJECT OBJECTIVE

The objective cf present project 1is to  install  carbon  dioxide
{CO,) ~ethylene oxide (EQ) sterilisers to replace the current CFC-EQO system and
replace nozzles for siliconisation of syringes by a medium cother than CPC-113.

SECTOR BACKGROUND

India’s various disposable medical device manufacturers are consuming about
19 MT CFC-113 per year for the purpose of siliconisation and block testing of
nesdles and siliconisation of disposable syringes. CFC-113 is used ag a delivery
agent for silicon. This quantity will continue to grow unless new facilitjies
which do not use CFC-113 are installed. In 1395, CFC-113 consumption is expected
to reach 40 tons for these applications at a growth rate of 20% per annum. The
sector alse consumes approxXimately 100 mt/y of CFC-12 in CFC-E0 mixture for
sterilisation, CFC-12 is used as a dilutant primarily to reduce the explosion
risks involved with the use of EO.

ENTERPRISE BACKGROUND

Hindustan Syringes Ltd. has been in the fisld of medical devices since
1887. ?he eniterprise capacity for devices is 90 million syringes, 135 million
needles and 3 willion IV cannulas. The utilization of plant capacity is around
100%. The ¢ompany products cater to approximately 55% of the market share in
India. The technology employved at the company’'s facility originates from South
Korea, Japan, Taiwan and Germany. The export market accounts for roughly 20% of

the turnover. The exporus are Lo the developed countries. The company is 100%
Indian. ’

PROJECT DESCRIPTICH

The enterprige will replace existing sterilisation eguipment which is
incompatikle with the pressure fluctuation demands necessitated by the C0,-ECQ
cechnelogy. Sterilisers using CO,-EQ mixtures are available in the World market

and the technology is well proven. The main capital sguipment consists of three
imported sterilisers and 32 new siliconization spray nozzles.

JUSTIFICATION FOR TECHNOLOGY SELECTION

The enterprise has examined variocus technologies. The alternative opted
for sterilisation technology has been found to be the most cost-zffective and
well proven. The chosen technology is in commercial use with manufacturers of
similar preducts in the developed countries. Pure silicon application nozzles
have recently become commercially availaple and have been chosen to completely
gliminate the need for solvents in this service.

PROJECT COST

The project incremental cost of USS$767,.000 has bkeen calculated as the.
sconomic capital cost plus the net incremental recurrent costs for 2 years. plus
10% contingengy on capital cost.

CAPITAL COSTE

Capital cost iz U53639, 000 including handling, installation charges and 10%
contingency. Taxes and duties are excluding (Annmex A).

INCREMENTAL RECURRENT COSTS

Net incremental operating cost of US5564,000 per vear undiscounted for 2
years amounts to US$128,.000 {(Annex ).



BENEFITS

There will be no benefits ro the enterprise by changing the existing CFC-EO
steriliser and replacing silicon applicators.

OTF GRANT: The regquest for 5790,000 includes project costs of §767,000 plus a
1% financial agents fee of $23,000.

LOCAL OWNERSHIP, Local ownership of 100% was considered tao determine the amount
of eligible OTF grant finanecing.

UNIT ABATEMENT COST
Uss 3.37 per Kg. QDP/Year
FINANCIAL AND ECONOMIT ANALYSIS

Since thers will be ro savings to the enterprise, financial internal rate
of return and economic rate of return are not applicable.

PROJECT IMPLEMENTATION

The implementation of the project is scheduled as illustrated in Bnnex B.

DIRECT PROJECT IMPACT: This project will phase out S0 mt of CFC-12Z annually
after one year from the date of order. It will also pave the way for additional

phase out of & mt of CFC-113 which would eventually be covered under Phase II of
the project.

INDIRECT PROJECT IMPACT: The enterprise can export its products to developed

countries where restricticns have been imposed on products that contain ODS or
are manufactured with ODS.

Changas in Project Scope and Costs Due to OORG Comments. Enterprise has agreed
to investigate use of HCFC solvents and non-00S alternatives as part of the
rechnolegy selection process for siliconisation.



PROJECT COST SUMMARY
Hindustan Syringes

Annex A

SUB-TQTAL
: Uss
CAFPITAL cosSTH
3 - am3 Bterilization Chambers 297,000
32 - Silicon Application Nozzles 256, 000
Clearance and Installation 28,000
SR ~-TOTAL 581,080
Contingency {10%} 58,000
INCREMENTAL CAPITAY, COSTS 639,000
INCREMENTAL OPERATING COSTS 128,000
TOTAL PROJECT COST 767,000

Draties and taxes have been excluded from all project costs.



Annex B
TMPLEMENTATION SCHEDULE
Hindustan Syringes
From To
Procurement & Installation 30-94 40-54
Startup 4094 1Q-85




Annex B

INCREMENTAL OPERATING COST
Hindustan Syringes

The new sterilization process employing CU/EC will operate ab pressure
4 times greater than that currently used. Larger (20%) chambers will also be
required to accomplish comparable rates of praduction, Consequently the total
weight of gas required at a given production level will increase in proportion
to the molecular weight, pressure, and chamber volume as shown below.

Current - ODS Non - ODS

Bage Yeaar

3983 1993
Syringe Production {(million units/yvear} 108 105
Ga;; Composition 12% EO 10% EO
88% CFC-12 90% CO,
Avg. Molecular Waight of Gas i1i.z 44
Total Chamber Volume {(m3) 15 18
Chamber Pressure (KN/cm?2 aba) 50 200
Cycles per Year 300 200
Gas Consumed (metric tons) 56.82 107.92 ¥
Gas Price (USS/metric ton) 3111 2222

* Gas consumption projected for current production using non ODS gas as per
calculation below.

MT Gas/year = S6.82 x (44/111.2) x {18/15) x {200/50) x {900/900) = 107,92
Incremental Operating Cost per vear = {167.92 x 2222} - (56.82 x 3111} =
564,000

The incremental costs regquested are for_ 2 vearg onlv on the basis that by
1997, Hindustan Syringes will have reduced their operating costs and/or

increased their prices sufficiently to sustain profitability at current levels
without further assistance from the Multilateral Fund.

cAwpSDimimeh\hindusta 6/7/94
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nourrhem Northarn Telecom Tob.: (905 566 3000
toiccom Limited Tolex: 06 960348
Cox: (9051 275 1143

3 Raburt Spock Parkway
Missssaugs, Untano
Canada L4Z (8

Executive altices

FOR DELIVERY BY FAX
June 2, 1994

Naimeh Hadjitarkhani
The World Bank
Fax: 202-477-7352

Dear Ms. Hadjitarkhani:

As requested I have reviewed the latest proposal for Hindustan Syringes (your
fax of May 25, 1994).

The technology as now proposed eliminates CFC's in the needle manufacture
and, as I recall, a reduction in operating costs has also been attained.

1 offer my approval of the proposal as it now stands.

Sincercly,

AW iteds

A. D. Fitzgerald
Director, Environmental P'rojects
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Scope

Hindustan Syringes produces various medical devices and uses CFC -
12 in combinaton with ethylene oxide to sterilize needles and
syringes, and CFC-113 as a carrier of silicon for their lubrication.
This project proposes to corwert the CRG-12 using process to a
process that uses carbon dioxide in combination with the ethylene
oxide. The project also proposes a small study to find alternatives to
CFC-113 in the lubrication of the needles and syringes.

Recommendation

The proposal to convert the sterilization process to carbon dicxide
rather than CIC-12 is supported. The Fhase 2A, exploration of
alternatives to CFRC-113 in siliconisation of needles and syringes is
also supported, however it is recommended that this study also
include a review of the applicaton of bridging chemicals such as
HCHC solvents (see comments in Technical soundness below).

Information is adequate to provide a fundamernta] understanding of
the manufacturing processes, especially when combined with
knowledge of similar manufacmnng processes elsewhere that the
reviewer has,

Techniral soundngass

A mixture of gasses is needed in the sterilisation process w reduce
the potential of explosions from ethylene oxide ~ carbon dioxide
should serve this purposa, It is understood that Hindustan will
proceed with direct siliconisation of the syringe barrels but that an
alternative carrier solvent is required to siliconise the syringes and
that the study proposed in Phase II, Part IIA would identify the
most appropriate alternative. The reviewer i$ aware that at least

one North American manufacturer of syringes and needles has opted
for an HCFC solvent as an interim means of providing the carrier for
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the silicon. Moreover, a representative of DuPont has indicated that
hvdrocarbon based solvent . blends are in’advanced development

stages which may offer an appropriate Jong term alternative to the
CEC-113 that is murently in use

Lessons from experience

The approach proposed is logical and will see an early phase out of
50 tonnes of CFC-12 using techmology that has little risk of failure,
Given the availability of HCFC solvents and the ‘developments that
appear 10 be taking place in the chemical industry, the proposed
FPhase [A study for an altermative carder solvent in the

siticonisation process is a sound approach that should lead to

selection of the most appropriate technology.

Environmental issues

There do not appear 10 be any significant environmental issues

associated “with the switch to carbon .dioxide as t&m explosion, .

suppressant in the sterilisation process.

Safety issues
Appropriate engineered controls will be required for the carbon
dicxide-ethylene oxide system.

Cost effoctivenass

The cost of converting to the alternative sterilisation process is based
on quotations for the needed equipment. Requested money includes
incremental operating costs reflecting the differences in gas

requirements, Unit abatement costs, at USD 3.89/kilogramume,
appear reasonable, -

Other

No additional comznents.
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THE MONIREAL PROTQUOL ON
SUBSTANCES THAT DEPLETE THE OZONE LAYER
REVISED PROJECT COVER SHEET

COUNTRY India _

SECTOR COVERED Fire protection/Halon

OoD8 USE IN SECTOR 550 tons Halon 1211, 200 tons Halon 1391, and 135
tong CPC-12 in 1991

PROJECT TITLE Conversion from Halon 1211 to ABC-DCPE in
portable extinguisher manufacturing

PROJECT DURATION 1 year and & months

PROJECT IMPACT Phase-cut 142 tons Halon 1211 and 35.% tons CFC

12 in first year {1995-%6} and 800 tons Halon
1211 and 200 tons CFC-12 in the vear when
operating at full capacity.

UNIT ABATEMENT COST U85 0.47% per kg OLS

TOTAL PROJECT COST Incremental capital costs U5$524,190
Incremental operating costs US$268,220

P

PROPGSED OTF FINANCING Incremental capital costs Usss24,190
Incremental operating costs US3268,220
Total Us§792,410
Financial Agent Fee uss 23,712
Total OTF request 188816, 182

COST EFFECTIVENESS 0.475% US$ per kg

IMPLEMENTING ENTERPRISE Real Value Appliances Limited

NATIONAL COORDINATING AGENCY Ministry of Environment & Forests

IMPLEMENTING AGENCY Worlid Bank/IDBI

F— =

i
f

PROJECT SUMMARY

This project will phase-cut 800 tons of Halon 1211 consumption, annually
when in full capacity operation, in the production of portable
extinguishers by converting the manufacturing line to suit the alternative
ABC-DCP. In case of Halon 1211, the components of the portable extinguisher
were externally socurced but with ABC-DCP it will be necessary to
manufacture the components in-house due to cost and quality considerations.
While a full-fledged technology transfer agreement for this conversion
project is not reguired, certain capital equipment will have to be
imported.

Apart Ifrom incremental capital costs, this project also involves a
significant incremental coperating costs due to the switch-over from Halon
1211 to ABC-DCP. However, the incremental operating costs has been claimed
for a lower-than-actual annual consumption of 142 tons of Halon 1211 (the

largest consumption level of the enterprise in the past) and only for the
first two vears of operation.

This halon phase-out project is presently oangoing. The project was
launched in November 1992 and is expected to be cowpleted by March 1885
provided the OTF grant is approved in principle by the Montreal Protocol
Executive Committes in July 1994. This project has been identified as one
of high priority prejects in the India country program.

TECHNICAL ASSESSMENT: This project has been reviewed and supponed by OORG reviewer, P. Di Nenno. His comments are
agached, Confirmation of project design and rationale for inchuding value manufacture are discussed herein.
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PROJECT COBJIECTIVES. The aim of this prodest is to redesign the portable
extinguisher production unit to suit use of ABC-DCP and to convert production
line for manufacture of ABC-DCP portable extinguighers.

SECTCR BACKGROUND. For purposes of fire protection, the ozone-depleting
substances Halon 1211 and Halon 1301 are used as extinguishing agents in
portable extinguishers and {ixed systems respectively. In portable extinguishers,
a small guantity of CFC-12 is also used as a propelliant. The present and future
demand of the three ozong-depleting substances along with theiry ODPs has bean
given in Table 1.

TABRTE 1
(Cons!
T— — g e e b ]
Type Units 1991 1996 2002 2005 2010 “
Halon 1211 ons 550 1,058 1,500 1,750
Onp 1,659 3,150 4,500 5,250
Balon 1301 one 200 340 500 200
oLp 2,600 3,400 6,000 g, 000
CFC-12 oDs 135 262 378 437
oop 13% 262 375 437
—_— e o

In the organized sector, there are only a few manufacturers of portable
extinguishers and therefore of Halos 1211 consumers. Real Value Appliances
Limited is the largest Haleon consumer and based on forecast from the Country
Program it is estimated that by the year 1996 its share of the total country’'s
consumption would be more than 50%.

ENTERPRISE BACKGROUND. Real Value Appliances Limited was incorporated as &
private limited company in July 198% and subsequently became a public limited
company in May 1992, The enterprise is 100% Indian owned and had a turnover of
US4 9.44 million for a 16-month period in the yvear 1592-33, and it employs around
150 people. The manufacturing unit is located in Bhor in Maharashtra (Western
Tndia! with its head office in Bombay. It has 20 branches all over the country
to suppert the aggressive marketing strategies in prometing its portable
extinguisher as a user-friendly product.

Real Value commenced operations in September 1889 with the manufacture of Halon
1211 portable fire extinguishers and soon became the largest consumer of halons
in India. In about three years, the enterprise sold over 300,000 units of the 500
gm Haleon 1211 portable extinguisher. The enterprise imported Halenr 1211 from

ICI-UK. The quantity of halons consumed from the time of commencement of
production till date is given in Table 2.

TABLE 2
__{tons) _ _
Year Consunpiion
Halon ABC l
1989-80 70.23 Nil i
18%0-31 142,60 Hil
1991-%82 39.40 Nil
1982-283 24 .80 12%

note: Indian fiscal year ends on March, 31 and split yvear designations refer to
fiscal years.

since the enterprise was dependent on the import of halons, it had te formulate
its strategies with regard tc halon phase-cut based on international trends.
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Wwich the assistance of the overseas halon supplier, ICI-UK, the enterprise
identified that ABC-DCP was the appropriate alternative. Given that its line of
business was critically dependent on the availability of halons, the enterprise
launched its phase-out project after the country became a parcy to the Protocol.

PROJECT DESCRIPTION. The enterprise will convert from the use of Halon 1211 to
ABC-DOFP in their portable extinguisher manufacturing facility. The conversion to
ARC-DCPE in the facility is egsential for the country, ag the price ¢of imported
ABC-DCP portable extinguisher is significantly higher than the price of the
indigengusly-manufactured product. (Annex 3)

With Halon 1211, most of the components of the portable extinguisher are imported
or sourced locally. It is only the assewmbling and filling operations which were
carried out by the enterprise. However, the same method cannot be adopted in the
case of ABC-DUP. Importing the components such as the valve and the cans for the
ABC-DCP portable extinguisher is not possible since this will make the product
prohibitively expensive and scurcing the components locally does not give the
required quality standards. For instance, the indigenous manufacture of valves
for a 0.5 kg portable extinguisher is Rs. 24.40 while the cost of imported valve
without duties is Rs. 104.0. Even without duties, the imported cost is four times
that of the indigenous costs (Annex 4). Hence it is required to establish a
production line for the manufacture of the cans and valves in addition to the
assembling and f£illing operations which are to be adapted te the ABC-DCP in lieu
of Halon 1211.

Sinee the expertise for the manufacturs of components {can and valve) was not
readily available within the enterprise, in the first phase of this project only
the design o©f the components were undertaken by the enterprise while the
components were sub-contracted locally. This ensured that the enterprise was
aware of problems associated with the components manufacture, especially with
regard to achieving quality standards, and took time to decide on the eguipment
specifications that will be required to manufacture the components within the
arterprise. During this phase, the enterprise installed a trial
(relatively-inexpensive and logally-sourced} powder filling machine in order to
determine the exact specifications of the machine that will ke reguired fox
full-fledged regular operation.

After the completion of this phase, investments on an imported powder £illing
machine and for the in-house manufacturing facility for the can and the valve
will be undertaken. Certain compeonents such as the pressure gauge will have to
be imported as it wiil not be possible to manufacture these high-quality gauges
cost effectively at the enterprise’s scale of production. In installing the
powder filling machine and in the manufacturing facility, the enterprise will not
recuire know-how from the developed countries.

Halon 1211 extinguisher production line has a maximum capacity cof around 2
million unit per annum (taking a capacity utilization of 8%5%). This translates
to around 800 tons of Haleon 1211 annually at full operation. Therefore, the above
ape-pep facilitcy has been designed to phase-out the same tonnage of Halon 12131,
Since thig is an on-going projest, small gquantities of Halon 1211 and CFC-12 have
already been phased out using the trial capital equipment,

JUSTIFICATION FOR ALTERNMATIVE TECHNOLOGY SELECTION. ABC-DCP is an accepted
alterpative to Halon 1211 for portable extinguishers. However in terms of
sffectiveness in fire protection, ABC-DCP is nobt superior to Halon 1211.

ARC-DCP is a recognized alternative by the UNEP Technical Options Committee
{Halon sector) and has been included in the India Country Program.

PROJECT ¢OST (all costs are provided inm US§ and the exchange rate used in all
conversions is Rs. 31.50 per USS§).

Incremental capital costs. The incremental capital costs of U55524,1%0 comprises
capital costs and expenses in project management. (Annex 1).
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Incrementcal Oparating <osts, In the ecaiculation of the incremental operating
cogts, operationt with Halon 1211 is used hs the baseline and this is compared
with ABC-DCP operation. Since the revenue margins in Halon 1211 operation is
significantly higher than the ABC-DCP operation, the incremental operating costs
is the profit margin which gives a net loss to the enterprise. The revenue during
palon 1211 operation is compared with that of ABC-DCP operation and the net
incramental cperating cost due to the changeover is tabulated for the first four
years of operation. It is te be noted that in the calculation of the incremental
operating costs the consumption of Halon 1211 has been assumed to be
lower-than~actual quantity of 142 tons {the maximum the enterprise has achieved
in the past). In practice, by 19%6, through this project the enterprise is
expected to phase-out well over 50% of the estimated Halon 1211 consumption that
is forecast in the India Country Program for 1996.

The incremental operating costs for the first four vyears of operation are
1154134, 110 each year. However, the request for OTF grant is only the incremental
operating costs for the first two years, which totals up te US$268,220. (Annex
2}

Incremental Operating benefits. There are no incremental benefits to this
projecc.

TOTAL INCREMENTAL COSTS OF THE PROQJECT. The total incremental capital cost for
the project is summarized below:

Incremental capital costs : Us§ 524,180
Incremental operating costs H Uss 268,220
{two years not discounted)

Tatal : uss 792,410
Financial Agent Fee: : uss 23,772
Total OTF redquest: : Uss 816,182

Therefore, the total OTF reguest is US5816, 182.
LOCAL OWNERSHIP FRACTION. The enterprise is 100% locally owned.

CONTINGENCIES. Provision for contingencies has been included at 10 percent of
rhe incremental capital costs.

UNIT ABATEMENT COST. The unit abatement costs or the annual cost required to
phase-cut cone kilogram of ODP ton is given as

C{F} + {OC-08/R)
a I e T

In this case, C, the capital cost {incl. contingencies} is US5524,120. The net
operating costs at the assumed lower consumption level of 142 toans year, OC, is
US$134,110. The ODS phased out is 142 tonsg of Halon 1211 and 3%.5 tons of CFC 12
{taken at a lower-than-actual level}. Therefore, W - the annual ODS reduction at
the first year of full operarion expressed in ODP units - is 461.50 tons. C(F)
is evaluated as US3SB%,300 where F is the capital recovery factor. The unit
abatement costs is therefore svaluated as 0.4755 USE per kg.



FINANCIAL HEALTH OF ENTERPRISE:

This project commenced in November 19293 and is expected to be completed in March
1995. Alvhough, the enterprise was put to a great deal of incenvenience due to
the conversion from Halon 1211 to ABC-DCP, the management ensured that a healthy
financial performance was maintailned. A comparison of the last four years
financial performance as it appears in the enterprise’s annual report is
provided in Table 3.

TABLE 3
~ {Rs. million)
Particulars 1283-90 1980-51 1521-92 1982-53
{8 months) {18 months)
Equity Base .55 2.49 2.490 76.50
Share premium - - - 1L.2.70
Turnover 3.38 7.57 3.43 142.50
Brofit afrer tax 1.65 4 .86 5.81 30.50
Gross Block 1.42 9.73 17.17 20,00
e = =1

note: change of Fiscal year in 1951

FINANGCING PLAN. The OTF grant for this project will fund the incremental capital
cost and the inecremental operating costg for the first two years at
lower-than-actual consumption levels. The investment will be undertaken only
after the OTF grant is approved in principle by the Montreal Protocsl Exeacutive
Committee. If this approval is obtained by July 1335, the investments are
expected to be undertaken Ly Decenmber 1924 so that the project could bhe completed
by March 1895.

PROJECT IMPLEMENTATION. This on-going proiject commenced in November 19%3 and is
expected to be completed in Harch 1935, {duration of around one year and six
months) . The past and expected future schedule of the implementation is give
below:

Phase I (November ‘&3 - September ’94)

1. Developing new vaive design 10 weeks
z. Redesigning and adapting cans
to new screw-on valves 12 Weeks
3. Moulds for powder releage 12 weeks
assemply
4. Sourcing and installation of trial
powder £illing machine 10 wesks
5. Cesigning can and finmalizing process 12 weeks

{pressure testing, welding &
powder coating)

Phase II [September ’3%4 - Maych <98}

&. Sourcing and installation of can 15 weeks
processing plant

7. Sourcing and installation of wvalve 15 weeks
manufacturing plant

8, Installation of the imported 15 weeks

powder filling machine

REQUIRED REGULATORY ACTICNS. It would be reguired for the Ministry of Finance,
Government of India, to waive the duties/taxes for all equipment supplied for
this project as these are considered transfer payments rather than true economic
COSES.
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RESULTS. In the first yvear of operation {13%5-96}, this project will phase-out
142 tons of Halen 1211 and 35.5 tons. of CFC-12. However, this s a
lower-than-actual c¢onsumption taken for the purpose of the calculation. In
reality, by 19396, this project will phase-out more than 50% of the country's
congumption of Halon 1211 as forecasted in the India Country Program. On
achieving full capacity operation, the project will phase-out 800 tons of Halon
1211 and 200 tens of CFC-12.

ENVIRONMENTAL IMPACT ASSESSMENT. Being a powder, the alternative ABRC-DCP will
not reach up to the atmosphere and hence will not damage the ozone layer. The
powder will alsco not cause any pollution at the surface level.



Annex A
BREAKDOWN OF TINCREMENTAI, CAPITAL COSTS
e e e Aol e 8l bl e e e —— e —
Costs
Particulars Excl, Tawxes/Duties Taxes,/Duties

Uss 000 Re, Mill. Uss 009 Ra.Mill.

CAPITAL EQUIPMENT

Powder Filling Plant 79.27 2.50 27.74 0.87
value Manufacturing Plant 92.14 2.93 .63 0.21
F Can Processing Plant 297.78 9.38 5%.37 1.74
Total 554.30 17.46 85.74 2.83

EXP. IN PROJECT MANAGEMENT

Exp. during pre-appraisal 3.1% 0.10
Exp. during appraisal and
post-appraisal 3.37 .16
Total 6,35 .20
SUB TOTAL 476 .54 15.01 59.74 2.83
CONTINGENCY (@ 10 Percent) 47.658 1.50

u TOTAL 524.1% 16.51 8%.74 2.83
= o S e

Notes te the breakdown of incremental capital costs

1. Capital eguipment

An imported powder filling plant will be required for the project. This will
cost US879,270. The duties payable for the procurement will amocunt to US$27, 740.
The cast of the powder filling plant will be entirely incremental.

For the enterprise Lo convert to ABRC-DCP from Halon 1211 portable
extinguishers, it will be required to establish a valve manufacturing and a can
procegsing plant within the enterprise. If this were not done, the valves and the
processed cans will have t¢ be imported to meet the required guality standards
and these are prohibitively expensive (Anpnex 4). For instance, an imported valve

for the 0.5 kg can will cost RS. 104.00 (excluding duties) while the indigencusly
made valve will cost around Rg. 24.40,

The walve and can manufacturers in the countyy do not have the equipment
to supply the regquired quality and are more expensive. For example, a one kg can
costs Rg. 62.83 when scurced leocally, while made in-house it will cost around Rs.

5%, Not only will there be a redugtisn in costs bur also a significant
improvement in quality.

Therefore, the enterprise will have to establish a can progessing and valve
manufacturing plant in order to be able to supply the portable extinguishers of
regquired guality and at an affordable price. Being a change induced because of
the phase-out of halons, the investment on the can and valve plant is considered
as incremental for the enterprise. The cost of the valve manufacturing plant
excluding taxes/duties would be US5893,140, while the c¢ost of the can
manufacturing plant excluding taxes/dutieg would be around US$297,780.



.- 8 -

Documents supporting the prices for rhe above capital sguipment have been
tabulated under the last section Supporting Documentation., However, the
guotations and estimates have not been included due to large veolume and will be
provided on regquest.

2. Expenses in project management

Expenses incurred due to proposal preparation include tours to Delhi of the
senior management, the finanece and technical managers of the enterprise in the
pre-appraisal stage. This amounts to US$3,i70. Similar such expenditures are
foreseen during the fund disburzement stage with the local financial insticution.



Annex 2

BREAXDOWN OF INCREMENTAL OPERATING COSTS

i

Particulars T to V

1985~-96 to 19398-89
Halon 1211/Raseline Operation

Estimated consumption of halons in tons

e e i d

{hased on demand or egquipment
F Capacityl : 142.00 u
Humber «f 500 gm halon extinguishers
{7000} 358,40
Material cost per 500 gm extinguisher: Rs.
Halon 1211 112.50
Valves 16,40
Cans 18.80
CFC 12 22,40
Nitrogen 0.1a
Other raw matarials 11.00
Total material cost per 500
axtinguisherxr 181.20
] Salaries & wages per 500 extinguisher £.80
Advertising cost per 500 extinguishexr $1.00
Establishing and overhead cost per
500 gm extinguisher 18.10 i
Cost per 502 gm extinguisher 256 .10
Selling price per 500 gm extinguisher 278 .5¢
Het revenue per 500 gem extinguisher 22.4¢0

Total net revenue in the prod. of halon

extinguishers

T

{Rg. million} 7.95
(000 USs) 292 .44




Annex 2
1285-96 Lo 1998-9%9
Particulars I to V ABRC-DCP Qperations
Number of 500 gm ABC-DCP extinguishers Rs., 385.00
Material cost per 500 gm extinguisher: Rs.
ABC-CDP 29.00
Valves 11.8%0
% Cans 28.90
r Container welding, etc. 1.40
Nitrogen 0.20
Pressure gauge 9.1¢0
Gun assembly 5.60 ﬂ
Other raw materials 16.7¢
Total material cost per 500 gm
extinguigher 102.80
Salaries & wages per S00 extinguisher 21.30
Advercising cost per 500 extinguisher 51.00
i Establishing and overhead cost per
i 500 gm extinguishsr 52,90
Cost per 500 gm extinguisher 235.00
Selling price per 560 gm extinguiszher 245.50
Net revenue per 500 gem extinguisher 10.80
Total net revenue in the prod. of ABRC-
DCP axtinguishers {(Rs. million} 3.73
| (000 USS) 118.33
S — e i—
199598 Lo 1998-99 “
Particulars I to V Incremental Operating Costs
Due to Changeover
Tocal net revenue in the prod. of halon
extinguishers {(Rs. millionl} 7.95
{*00C UsS$) 252.44
Total net revenue ip the prod. of ABC- {Re, million} 3.73
DCP extinguishers (' 000 US5) 118.33
Net Incremental operating costs
incuryed due L0 changecver (Rs., million) 4.22
{000 USs) 134.11
— —_ e — —

Notes to the breakdown of incremental operating cogts:

In these tables, the Halon 1211 operation is used as a baseline and is
compared with ABC-DCP operation. The incremental operating costs due to
changecver 1is the preofit margin between Halon 1211 operation and ABC-DCP
operaticn which gives a net loss to the enterprise. This is evaluated as the
difference in the revenus gtreams due to the two operations. Herg the 500 gm
portable extinguisher is used fox operating cost comparigon. Since the enterprise
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makes several sizes, this standardization for the sake of comparison was found
to be necessary. .

Material cost

The cost of Halon 1211, valves, cans, CFC 12, nitrogen and miscellanecus raw
materials have been taken at 1952-93 prices in the halon operation. The cost of
BRC-DCP, valves, cans, container welding, pressure gauge, gun assembly and other
raw materials have also been taken at 1992-93 prices. The present imported price
of ABC-DCP is Rs. 58 per kg which has been assumed for the first three vyears of
operatiocn.

Salaries and wages

The manpower regquirement for the ABC-DCE operation will be significantly
more than the halon operation since the activities of can processing and valve
manufacturing are alse inciuded in the ABC-DCP operation. Since the enterprise
has already started on this project, the salaries and wages included are actual
censts during Halon operation and the present ABC-DCP operation.

Advertising cost

Simjlar advertising costs for the halon product and the ABC-DCP product ars
agsumed. In the first two years {(1992-93), the advertising cost for the ARC-DCP
product are assumed to be the same.

Establishment and overheads

The agtual establishment and overheads for the Halon operation in the last
vear of production and foxr the ABC-DCP operation in the first year of preduction
have been included. These costs for the ARC-DCP operation are significantly
higher because of the different plants.

Selling price

The 1992-93 actual selling prices of the Halon extinguisher and the ABC-DCP
gxtinguisher are used in the calculations.

Net revenue per extinguisher

Thig is evaluated as a difference between the selling price and the cost
price of the eaxtinguisher. The net revenue per halon extinguisher is
significantly higher than the ABC-DCP extinguisher as depicted in the table,

Total net revenus

The total net revenue is determined as a product of the number of
extinguishers sold and the net ravenus per extinguisher. This is done for both
the halon operaticn and the ABC-DCP operation.

Incremental operating costs due to changeover

the difference in the revenue in the halon operation and the ABC-DCP
speration is considered as the incremental operating costs dus to changeover.
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Price comparison between imported and indigenous portable extinguisher

1.

PRICE OF IMPORTED ABC-DCP PORTABLE EXTINGUISHER
1 Kg Portable extinguisher : 30.30 DM or Rs. 552.97

2 Kg Portable extinguisher : 39.395 DM or Rs. 729.08

Quotations from Jokel., Germany. The above prices do not include import

duties {98.% %) and handling charges (3 %j.

2.

PRICE OF INDIGENQUSLY-MANUFACTURED ABC-DCP BPORTABLE EXTINGUISHER

1 Kg Portable extinguisher : Rs. 424.090

2 Kg Portable extinguisher : Rsg. 558,00

The above prices do not include excise duty, sales tax and selling expenses.

{Note:The price comparison has been ghown for the high wolume sizes of

portable extinguishers, one kg and two kg. The comparison for the 0.% kg is not
shown as this is not a common size in cther countries and therefore the imported
price is not available. However the same price differential will hold for the

entire size range.)
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Cosc comparison between imported and indigsnous valve manufacturing

1. IMPORTEL CO8TS
valve for 0.5 kg portable
extinguisher : Rs. 104.00 excl.duties
{guotation from Muzzoni, Italy)

It is to be noted that thea impert duties are 98.5% and handling charges are
3%. These have not bkeen inciuded in the above figure.

2. IN-HOUSE MANUFACTURING COSTS

valve zosts for ¢.5 kg portable extinguisher

Material costs : Rs, 16,40

Salaries and wages ! Ra. 2.00

Eatablishment and

overhead coste : Rs. 6.80
Tetal : Ra. 24.40

B

3. ADDITIONAL COSTS IF IMPORTED

Additional cosn'par G.5 kg portable
extinguisher by importing:

Valves : Rsg. 104.00 - Rs.24.40
Cans : Ra., 78.60 or U3§ 2.53
Production Production Additional coste
{tons} {* 000} Uss

Year L 142 284 718,520C

Year II 142 284 718,520

Year IIT 142 284 118,520

Yeaxy IV 142 284 718,820

4. COMPARISON WITH INCREMENTAL CAPITAL COSTS FOR VALVE MANUFACUTURING
Incremental capital costs for valve : USS 93,140
manufacturing

Annual Increase in incremental recurring costs
due to import of valwve : USS$ 718,520

5. JUSTIFICATION

Since the amnual increase in incremental recurring costs is significantly
higher than the incremental capital costs for a valve manufacturing plant,
request for a valve manufacturing unit is justified. It is to be noted that the
imperced price of wvalve usged is without import dutieg. If included, this will
only further justify the case.

¢\wps Bnaimeht 1 - 1H.PRI.OG/A07/94
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Memorandum

Date: Juge 3, 1994
To: Naimeh Hadjitarkhani

Dept/Div: SA2CT 24410

Room G-3079

The World Bank
From: Phil DiNenno @ /é--
Subject:

I approve of the India ODS Project as proposed. Complete documentation in
accordance with the OORG Format for Technical Reviewers will be forwarded early next

week.

TOTAL. P.B82-82
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1. Inwaduetion
This project was reviewed and supportad with a request for more information
reganding valve sourcing. The sdditianal inforrsation was provided; the praject was

Bupported via & letter on February 15, 1994 This review represents x re-ceview of
thﬁwmb%pmju!pmm y e

2,  Technology Assessraent

Conversion of Halon 1211 to Class ABC, Dry Chemical Powder (DCP) ix & safer
and environraentally sound ODS reduetion technology. Dirset replaccment of 1211 with
DCP in all spplications is not possible; bence, it Is important 10 ansure that the OD§
replased (Falon 1211) is not used {n other epplicetions.

The project makes uss of proven, reladvely sixple, sals technojogy. It appears

that the local enterprise has solved any cutstanding problems related 1o valve design and
manufasturing. Therefore, thore 2 lttle tachnical risk associatsd with the project and no

neced for technology Ueepsing agreements,
The proposed conversion to ABC/DRCP cost-eficetve teahinalogy:

3. Environmental Impact

Dty chemical powder is a zero ODP and dose 10 2er0 GWP substance. There is
little sovironmental impact causad by the changeover.

4 Project Costa
The project costs sppear reasoneble.
Qpﬁfnfﬁm&:
Cosis essochated with a new ‘can processing” plent at $297.78K are new o
this proposal. Besed on the deseription ip the proposal which fdentifies

these costs on the badis of the quantity of locally manufactured cylinders, it
appears reascnable.
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Operating Costs: X

All of the opesating cost estimates appear ressonable. I question the
utility, in genesal, of refmbursing for ‘lost revenue” based on the higher sale
price of 1211 portebles versus ABC es, This difference s more than
doublo the net revenuo of production. Note thgt fy the near

- future there will be 10 1211 portubles to sell; henee, the funding of "lost
revemue® baied on the fadicad cost of ABC/DCP extinguishers seems
unraasonable. I undarstand that this point is wall undesstood and such
“cosia" are allowed,

Tizneframe
The proposed hnplementation thoeftame is aggressive but attainable,

Recormmendaton

I recommend approval of the project a2 proposed,

TOTAL P.&3/R3
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THEE MONTREAL PROTOCOL ON
SUBSTANCES THAT DEPLETE THE QZONE LAYER

COUNTRY India

SECTORS COVERED Rigid Foams

ODS CONSUMED IN SECTOR 1,280 MT of CFC-11 (1881}

PROJECT TITLE Reglacement of CrC-11 blowin agent
pelyurethans (PU) foam systems with low and non-
ODE materials.

PROJECT ECONOMIC LIFE 10 Years

PROJECT‘DURATIQH 4 Years

PROJECT IMPACT 456 MT ODS per annum

PROPOSED BUDGET Incremental Capital Cost Uss 865,000
Incremental Operating Cost ﬂsg 41,000
Total Project Cost Uss 646,000

PROPOSED OTF GRANT uss 624,000

UNIT ABATEMENT COST USS 0.29 per kg opg?

IMPLEMENTING ENTERPRISE EXPANDED INCORPORATION

IMPLEMENTING AGENCY THE WORLD BANK/IDBI

WATIONAL COORDINMATING MINISTRY OF ENVIRONMENT & FORESTS

AGENCY {(MOEF)

PRCJECT SUMMARY

In this project Expanded Incorporation weuld install laboratory &
testing eguipment and establish demenstraticn facilities for
applications development of new foam systems in close cooperation
with foam processors, primarily in the rigid foam sector. The
enterprise would use in-house technology to develop new polyols and
svatems for the production of 0D5-free rigid polyurethane (PU} foams
under Indian conditicns. This would enhance the early phase~out of
CEC-11 consumption in rigid PU Foams used in household refrigeration
insulation, thermowares, sandwich panels and general insulation rigid
PU foams manufactured by various companies using polyols supplied by
Expanded Incorporaticon. After the application technology is
astablished, the enterprise would medify present polyols suitable for
CFO-free rigid foams using altermnative blowing agesnts and also modify
and relocate the bklending plant to manufacture (FC-£free blended
polyols. Expanded Incorporation would then phase ocut CFC-11
consumption by manufacturing the new blended polynl formulations for
use with new alternative blowing agents. This project would provide a
local source of esgential materiazls and technology with which
industry would reduce CPC-11 usage in India by about 456 MT per year
by 1998. Project scope and cost have been revised taking into account
comments from MPEC in November 19%3. The project is part of G0I
strategy in the foam sector to support competitive roles of three or
more existing private sector polyel/foam systems suppliers to the
many diverse foam industries throughout India. The project would alsgo
provide foam formulations at cost effective prices and would lower
overall incremsntal costs in the foam sector.

TECHNICAL ASSESSMENT: This subproject has been reviewed and supponted by OORG technical reviewer Dr. M,
Jeifs. His cumments are attachad,

1/ The project was considered by the MFEC at thelr November 1993 meeting and was given permission o processd. This QTF request

15 for financing ¢ligible incremental capital and operating costs,

37 Indirect UAC to be added to all end-aser projects using Expanded’s foam systems.
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PROJECT OBJECTIVE

The cbjective of this project is teo =liminate CFC-11 from pre-blended
pelyol systems manufactured by Expanded Incorporation by promoting the phase out
of CFC-11 at end users through development and demonstration of new polyols and
systamg for rigid fcam processors.
SECTOR BACRKGROUND

The Indian foam industry consumed 1,280 tons of CFC-11 4in 1391,

Tabls-~1

{matric tons)
QDS Consumption in Feams, 1891

Category Cre-11 CFC-12 CRC~113
Polyurethane Foams {(PUF}
Flexible Moulded 160
Flexible Slabstock Foams 40
Rigid PUF
Refrigerator Insulation 500
General Insuiation 2490
Thermowars 220
Integral Skin Foams 20
Phenclic Foawms 20 20
Thermoplastic Fcoams 0 280
Misc. 10
Total 1,280 280 29

Three or more existing private sector firms (Expanded, Manali, and UB
eroducts) supply most of the system formulations and materials to the foam
industry in a highly compstitive market with rapidly changing technology.
Government strategy in the foam sector is to support the ability of these firms
to maintain their market presence in the transition to non-0DS8 foam systems and
to support the ability of these foam system supplisers to service the many diverse
foam industries throughout India, izsluding the small scale sector who are not
well served by importing suppliers.

Unconstrained demand would lead to an expected ODS use of about ten times
the current consumption in year 2010, The sector consists of about 235
enterpriges. About 20% of these companies are large or medium sized and have
relatively sophisticated manufacturing ecuipment. The remaining enterprises =
operate small scale units and are technically and chemically unsophisticated.
The support of the chemical suppliers would bhe ¢rucial in reaching and educating
this group.

ENTERPRISE BACKGROUND

In 1983, Expanded Incorperatiocn, a 100% Indian owned company, became the
first foam systems producer in India. Toeday Expanded is the largest producer of
rigid PU foam chemical systems in India and is dependent entirely on its own in-
house technology. The company has been highly successful in developing and
manufacturing various types of polycls and formulations for such diverse
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industries as refrigerators, buillding roof spray, and packaging. The plant is
locvated at New Bombay (30 Km North of Bombay! and has an anmual production
capacity of 2,400 MT of systems. It emplovs a staff of 50, and is the only plant
of its type in India, designed to produce polyurethane polyols based on propylene
oxide, polyester polyols and amino polyols. Expanded Incorporation has about
one-third of India’‘s foam systems$ market. It also exports about 15% of its
polyol production to Middle East consumars.

PROJECT DESCRIPTION

This project would set up and operate an application technology center at
Expanded Incorporation {(Phase [}. It is considered to be compulscry for a polyol
mapufacturing enterprige in India o promote and establish CFU-free technology
among end-users of polvol systems, The application technology center would be
installed in a separate building attached to the present plant where development,
resting, trials & demonstration of CFC-free f{oam systems would be carried out as
per end-users requirement under local conditions. New polyels suitable for
blowing agents such as HCOFC-22, HCFC-141b, cyclopentane, and HCFC-l34a would be
evaluated. Following successful development trials and testing of ODS-free rigid
foam systems, the existing base polyol plant would be modified by installing
necesgary equipment to produce new base polyols suitable for the production of
CFC-free rigid foams {Phase II). SBince the elimination of CFCs from blended
polyols 'systems is entirely dependent on phase out programg of final Efoam
processors, the enterprise would first modify & reinstall one of the three
existing blending stations in a new building block. Subsequently, the other two
existing blending stations would be modified for total phase out of CFC from
blended polyol systems manufactured at Expanded Incorporation.

Xey project elements are explained and justified as follows:

New polvoels & sgystems would be developed in the laboratory and small
guantities of new wmodified polyoels (BO+PO based! would be produced in a
laboratory scale autoclave reactor. Subseguently the formulations would be
tested in a high pressure foaming machine employing alternative blowing agents.
Multi Easy Froth would be used for pre-blending alternative blowing agents (e.g.
cyclopentane, HCPC-22/142b, HFC-1341) .

Special foaming equipment would be used for demonstration & training

purposes. Molds & fixtures would be used to evaluate and deamonstrate the
application technology. Demonstrations wouid be made to manufacturers of
theymoware, sandwich panel and cother insulaticon applications. Special

arrangements will need to be made Lo test cyclopentane use for refrigeravor foams
while simple molds would be fabricated in-house for other applications. Such
testing egquipments is not availlakle at Expanded Incorporation and off-site
testing process is laborious & time consuming. Three main testing devices
namely, thermal conductivity meter, universal tescing machine and closed cell
content meter would be installed in the laboratory for spot evaluations, testing
& demongtration of resultant CFC-free foams. Additional floor space would be
constructed on adiacent land {at Ezxpanded Incorporation expense)l to install all .
the new laboratory squipment involved in Phase~I. Algo, a small ethylene oxide
tank needed for the second stage of plant modification would be installed and the
modified pre-blending stagions would be relocated there. The additicnal
construction would aot increase plant capacity. Safety issues relating to use
of cyclopentane in Expanded’'s facilities would ke in conformance with local
regulation and will be addressed through use of consultants with expertise in
handling of flammable petroleum products. The cost of these consultations will
be born by Expandsd.
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JUSTIFICATION FOR ALTERHATIVE TECHNOLOGY BELECTION
In the rigid polyurethane foam sector there is still global uncertainty on

the identity of a preferred alternative to CFC-11. However, there are currently
thres main options for CFC-free systems in rigid PU insulation foams.

a, CFC-11 » 50% CFC-11 oy HOPFC-141b
. CFC-11 > HCFC-22 or HCFC-22/142b, HFC-134a
a. CPC-11 » Pentane or Cyelopentans.

In addition, compounds such ag perflourcalkanes, HCFC-123, fluorinated
ethers and 2-c¢hloropropane, have been suggested but have limited availability
and/or are not toxicologically proven to be safe. Option aj also called the
*liguid" solution employs technology that is closely related to the existing use
of CFC-11. The final step in this process is not yet decided although HFC-134a
and hydro-carbons have received the most attention. The second option, the "gas"

golution, utilizes a gaseous mixture of blowing agents. It requires high
preggure sguipment, “Easy Froth" blending and adjustments in formulation and
handling. The final step in this process is seen as the introduction of

{gasepus) HF(*'s. Hydrocarbon (Cyclopentanel technology was introduced recently
in Germany. Its flammability characteristics raquire major attention to safety
conditions and extensive upgrading of facilities as well as the support of a
technology supplier experienced in the handling of flammable hlowing agents.

The acceptability of alternatives by the end processors would be decided
by easy availability of local raw materials and production technology at
sconemical cost, simple designed molds, fixtures and peripheral squipments (as
there are large number of small precessors), and very importantly for foreign
partners of local companies on whose recommendations the local companies would
adopt suggested alternatives. 50% CFC reduction technology adopted by some
developed countries in initial stage of CFC phase out is not very attractive
under Indian conditions as major changes would be called for in final preduct
design and may prove expensive. In this case there is also a disadvantage of not
being recognized as 100% CFC-free products. In view of the diverse selection of
alternative blowing agents Expanded Incorporaticn would develop and manufacture
polyols to be used with HCFU-22 mixtures where possible. Such technology could
be adopted economically for less critical foams, particularly for thermowares.
The enterprise would also manufacture blended polyol systems using HCFC-141b and
cyclopentane as an alternative blowing agent.

PROJECT COSBTS

Project Costs {(Armex &), total US$606,000, of which US5486,000 is estimated
for completion of Phase I and US$L20,000 for completion of Phase II.

Incremental Capital Cost
The total incremental capital cost for this project i1s US§S65, 000,
Financial Agent Fee:

A 3% financial agent fee cf US$18, 000 has been added to the requested OTF
grant.

incremental Operating Cest

Incremental operating costs are to be incurred for running the development
testing program and include incremental staff and material costs. Thess avre
estimated to be 41,000 for Phase I only. Incremental operating costs for Phase
11 can not be determined until a clear technology choice is made by refrigerator
manufacturers with respect tc insulation efficiency and blowing agent type.
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Unit Abatemant Cost (UAQ)

The unit abatement cost for the project is estimated at $0.29%/kg, based on
the use of 456 MT per year ODS by Expanded and ite customers.

Propoged OTF Grant

U8S$624, 000 is requested in OTF financing kased on 100% Indian ownership of
Expanded Incorporation.

Hoonomic Rate of Return (ERR)

since the preoject entails an initial investment only with no cash flow, the
ERR for the project is undefined.

Financgial Rate of Return

Financial rate of regturn is undefined at present.
Implementation Schedule

T@e implementaticon schedule is illustrated in Anmex B.

Required Rsgulatory Actions

Required regulatory action for the successful implementarion of this
project is the permission and HOC to install an Ethylene Oxide gtorage tank
adjacent toc the present plant.

Direct Project Impact

The direct project impact would be realized during Phase IT only. By the
end of Phase II an annual average c¢f at least 72 ODP weighted MT of CFC-11 would
be eliminated as a result of replacing CFC-11 with alterpate blowing agent in
blended polyol systems manufactured at Expanded.

Indirect Projsct lmpact

The impact of the Phase | would be realized at the focam processors level
as a result of direct a«fforts put in by Expanded Incorporation during Phase I &
Il. Aan estimated anmual average of 384 ODP weighted MT of ¢#C-11 would be
eliminated.

Environmental Aspessment

This proiect would not result in any additicnal emissions, effluents or
wastes being produced at Expanded Incorporation plant. Installation of Ethylene
Oxide storage tank in Phase IT would reguire clearance from environment &
axplosive departments of Governmment of India.

Changes in Project Scope and Cost Due to OORG/MFEC Comments

The technology employed uses ethylene oxide (E0) in the formulation for
which the enterprise is develcoping its own technology. EO is used by several
other international suppliers, including Mitzui (Japan}. The design includes all
nevessary safety provisions for handling flammable EO.

Following previous OORG/MEEC review, the project capital opst was reduced
by $58,000 by elimination of a large mould and jig for full scale testing of
flammable blowing agents {e.g. cyclopentane}. It is considered to be more cost
affective to transfer the responsibility for these tests to the refrigerator
manufactures who choose flammable technclogy.
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A 341,000 cost (included in previcus capital cost estimates) for
demonstrating performance of non-0DS technology at small scale industry
facilities was considered £o be a Phase I incremental operating cost. The projsct
wasg supported by CORG Reviewer Dr. M. Jeffs following his review of a previous
nearly identical project propesal and feasibility study in August 1993,

The following modifications are based on the recent recommendation of CQRG
reviewsr,

The implementation schedule was accelerated by 1 year.

Safety issues related to cycliopentane will be resolved in consultation with
gualified consultants.



PROJECT COST SUMMARY
Expanded Incorpoaration

ax A

SUB-TOTAL
- ’ uss
CAPITAL COSTS
Phage 1
Lab autoclave reactor 12,000
Tegting and Congrol Eguip. 53,000
Blending and Mixing 70,000
Moulds and Jigs 10,000
High Pressure Foam Machine 142,000
Training 12,000
Installation of Facilities & 106,000
Structure
SUB-TOTAL 40%, 6040
Phage IT
30,000
EOQ Storage Tank
26,000
Blending Station
. 52,000
Piping and Installation
LE8, 4600
SUB-TOTAL
52,4000
Contingency (10%)}
INCREMENTAL CAPITAL COSTE 565,000

INCREMENTAL OPERATING COSTS

TOTAL PROJECT COST?

41,009

606,000

3 Duties and taxes have been excluded from all project costs.



annex B
IMPLEMENTATION SCHEDULE
Expanded Incorporation
From To
Bhase I
Building Construction 30-94 20-98
Frocursment 1Q-95 20-95
Bench trials and testing 20-54 203-95
Demonstrations at Expanded Lab and 2085 20-97
At customer location
Phase II
Plant Modification 3¢~-95 4Q-96
Commercial production of 13- 56 10-37

modified polyols and
svatems

* Modified schedule to refect OORE review.

eiwpS\naimehiexpand 6/7/94
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The enterprise is a polyel / formulation manufactursr serving a
range of mainly rigid polyursthane foam applications. Hence, in
line with world trends, it has to consider a range of CFC 11
replacenent coptions. Thare 13 no such animal as "2 prefarred
option® as refarred to on page 4 and I would commant that sonme
sectiona of the often rapeated "JYustification for Alternative
Technology Selaction" section are becoming outdated. For
exarmpla, HCFC 123 has not hesn considered for some years.

The enterprisge is daveleping its own polyol technology and the
reviswer considers thizx iz to be a natural and supportable
developmant in a country such as India with its university /
institute culture and specific market needs dictated by factors
such as climate which can be mat by home grown technology.

A range of transitional and zerc ODF tachnologies are listed.
Transitional (HCFC) technologles are tha norm in the construction
industry in developed countries and are necessary in the
intermediata term.

The use of HCFC 22 is proven for some applications such as steel-~
faced panels hut the entarprise is aware of limits in domestic
rafrigerators and freezers because cof lnsulation loss due to
dirrfusion through plastic liners and »a aware that its low
boiling point (=-41°C) could render it especially problematic to
use in hot climatem.

The enterprise has listed cyclopentana as an option for sone
applications, in line with giokal trends and notes on P4 that the
support of an experienced technology supplier is required. There
ie no evidence in the remainder of the project of thas
identification of this partner nor of adequate training to handle
cyclopentane., This iz a significant deficiency.

Note — cyclopentane is not a low boiling blowing agent as stated
on Page 3. :

The technologies llsted, with the exception of HFC 134a for
domestic refrigerators and fraszers, are generally cosat
effoctive.



THE MONTREAL FROTOCOL ON
SUBSTANCEES THAT DEPLETE THE OZ0UNE LAYER
REVISED PROJECT COVER SHEERT

COUNTRY
SECTOR COVERED

ODsS USE IN SECTOR

PROJECT TITLE

PROJECT DURATION

PROJECT IMPACT

UNIT ABATEMENT COST

TOTAL PROJECT Q08T

¥

PROPOSED OTF FINANCING

CO8T EFFECTIVENESS
IWMPLEMENTING ENTERPRISE
HATIONAL COORDINATING AGENCY

IMPLEMENTING AGENCY

Iindia
Fire protection/Halon

550 tons Halon 1211, 200 tong Haleon 1301, and 135
tons CFC-12 in 1991

Conversion from Halon 1211 to ABC-DCP in
portable extinguisher manufacturing

1 year and & months

Phase-out 142 tons Halon 1211 and 35%.5 tons CFC
12 in first vear (1995-96) and 800 tons Halon
1211 and 200 tons CFC-12 in the year when
operating at full capacity.

USS 0.475 per kg QDS

Incremental capital costs US$524, 190
Ingremental operating costs  USS268,220

Incremental gapital costs U845524, 150
Incremental operating costs US$268, 220
Total US§792,410
Financial Agent Fee Uss 23,772
Total OTF reguest . US$B16,182

0.4755 US§ per kg
Real Value Appliances Limited
Ministry of Environment & Forests

World Bank/IDBI

imported.

Thisg project will phase-cut 800 tons of Halon 1211 consumption, amnually !
when in full capacity operation, in the production of portable
extinguishers by converting the manufacturing line to suit the alternative
ABC-DCP. In case of Halon 1211, the components of the portable extinguisher
were externally sourced but with ABC-DCP it will be necessary to
manufacture the componsnts in-house due te cost and quality considerations.
While a full-£fledged technology transfer agreement for this conversion
project 1s not reqguired, certain capital eguipment will have to be

Apart from incremental capital costs, this proiject alse invelves a
significant incremental operating costg due to the switch-over from Halon
1211 to ABC-DUP, However, the incremental operating costs has been claimed
for a lower-than-actual amnual consumption of 142 tons of Halon 1211 (the
largest consumption lesvael of the enterprise in the past) and only for the
first two years of operation,

This halon phase-cut project is presently ongoing. The project was |
launched in November 1993 and is expected te be completed by March 1985
provided the OTF grant is approved in principle by the Montreal Protocol
Executive Committee in July 1%9%4. This project has been identified as omne
of high pricrity projects in the India country program.

TECHNICAL ASSESSMENT: This project has been reviewed and supported by OORG reviewer, P, Di Nenno. His comments are

attached. Confirmation of project desige and estionale for including value manufacture are discussed herein, “

ll

ps— i

S o S R

PROJECT SUMMARY
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PROJECT OBJECTIVES. The aim of this project is to redesign the portable
extinguisher production unit to suit use of ABC-DCP and to convert production
line for manufacture of ABC-DCP portable extinguishers.

SECTOR BACKGROUND. For purposes of fire protection, the ozone-depleting
substances Halon 1211 and Halon 1301 are used as extinguishing agents in
portable extinguishers and fixed systems respectively. In portable extinguishers,
a small guantity of CFC-12 is alasoc used as a propellant, The present and future
demand of the three ozone-depleting substances alomngy with their ODPs hags been
given in Table 1.

TABLE 1
(tons)
T ———
Type Units 1991 1896 2002 2008 2010 ”
Halon 1211 ons 550 1,050 1,500 1,780 2, 100
QP 1,650 3,150 4,500 5,250 6,300
Halon 1301 DS 200 340 560 840 1,060
QLB 2,000 3,400 &, 08064 8,000 10,0600
CFC~12 Qes 138 262 378 437 525
ODP i3t 2862 a7s 437 %325
e

In the organized sector, there are only a few manufacturers of portable
extinguishers and therefore of Halon 1211 consumers. Real Value Appliances
Limited is the largest Halon consumer and baged on forecast from the Country
Program it is estimated that by the year 1996 its share of the total country's
consumption would be more than 50%,

ENTERFRISE BACKGROUND. Real Value Appliances Limited was incorporated as a
private limited company in July 1982 and subsequently became a public limited
company in May 1992. The enterprise is 100% Indian owned and had a turnover of
Ugs .44 million for a lé-month period in the year 1882-93, and it employs arcund
150 people. The manufacturing unit is located in Bhor in Maharaghtrz (Wegtern
India} with its head office in Bombay., It has 20 branches all over the country
to support the aggressive marketing stratsegies in promoting its portable
sxtinguisher as a user-friendly product.

Real Value commenced operations in September 1889 with the manufacture of Halon
1211 portable fire extinguishers and scon became the largest consumer of halons
in India. In about three vears, the enterprise sold over 800,000 units of the 500
gm Halon 1211 portable extinguisher. The enterprise imported Halon 1211 from
ICT-UR. The quantity of haleng consumsd from the time of commencement of
production till date iz given in Table Z.

TABLE 2
{tons)
SRS ] -
Year Consumption
Halon ABG
198990 T0.23 Nil
1290-91 142.006 Nil
1391-9%2 38,00 Nil
1382-93 24.80 125
i S e e e et e

note: Indian fiscal year ends on March, 31 and split vear designations refer to
figcal years.

Fince the enterprise wag dependent on the import of halons, it had to formalate
its strategies with regard to halon phase-out based on international trends.
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Wwith the assistance of the overseas halon supplier, ICI-UK, the enterpriss
identified that ABC-DCP was the appropriate alternative. Given that its line of
busineas was critically dependent on the availability of halons, the enterprise
launched its phase-out project afrer the country became a party to the Protocol.

PROJECT DESCRIPTICON, The enterprise will convert from the use of Halon 1211 to
ABC-DCP in thelr portable extinguisher manufacturing facility. The conversion to
ABC-DCP in the facility is essential for the country, as the price of imported
ABC-DCP portable extinguisher is significantly higher than the price of the
indigenously-manufactured product. {(Annex 3}

With Halen 1211, most of the components cf the portable extinguisher are imported
or sourced locally. It is only the assembling and filling operations which were
carried out by the enterprise. However, the zame method cannot be adopted in the
case of ABC-DCP. Importing the components such as the valve and the cans for the
ABC-DCP portable extinguisher is not possible since this will make the product
prohibitively expensive and sourwing the compenents locally does not gilve the
required ¢uality standards. For instance, the indigenous manufacture of valves
for a 0.5 kg portable extinguisher is Rs. 24.40 while the cost of imported valve
without duties is Rs. 104.0. Even without duties, the imported cost is four times
that of the indigencus costs (Annex 4). Hence it is requirsd to establish a
production line for the manufacture of the cans and valves in additien to the
assembling and filling operations which are to be adapted to the ABC-DCP in lieu
of Halen 1211,

Since the expertise Ifoy the manufacture of components {can and valve) was not
readily available within the enterprise, in the first phase of this project only
the design of the components were undertaken by the enterprise while the
components were sub-contracted locally. Thig ensured that the enterprise was
aware of problems associated with the compeonents manufacture, especially with
regard to achieving guality standards, and toock time to decide on the eguipment
specificatiens that will be required to marufacture the components within the
enterprise. During this  phasse, the enterprise installed a trial
(relatively-inexpensive and locally-sourced) powder filling machine in order to
determine the sxact specifications of the machine that will be required for
full-fledged regular operation,

Rfter the completion of this phase, investments on an imported powder filling
machine and for the in-hcouse manufacturing facility for the can and the valve
will be undertaken. Certain components such as the pressure gauge will have to
be imported as it will not be possible to manufacture these high-gquality gauges
zogt effectively at the entsrprise’s scale of production. In insraliing the
powder £illing machine and in the manufacturing facility, the enterprise will not
require know-how frowm the developed countries.

Halon 1211 extinguisher production line has a maxisum capacity of around 2
million unit per annum {taking a capacity utilization of 85%). This translates
to around 800 tons of Halon 1211 annmually at £ull operation. Therefore, the above
ABC-LCP facility has been designed to phase-out the same tonnage of Halon 1211,
Since this is an on-going project, small quantities of HYalon 1211 and CFC-12 have

already been phased out using the trial capital equipment. -

JUSTIFICATION FOR ALTERNATIVE TECHNOLOGY SELECTION. ABC-DCP is an accepted
alternztive to Halon 1211 for portable extinguishers. However in terms of
effectiveness in fire protection, ABC-DCP is not superior teo Halon 1211,

ABC-DCP 1is & recognized alternative by the UNEP Technical Options Committee
{Halon sectoy) and has been included in the India Country Program.

PROJECT CO8T (all costs are provided in US$ and the exchange rate used in all
conversions is Rs. 31.50 per USS).

Incremental capital costs. The Ilncremental capital costg of US3$524,190 comprises
capital costs and expenses in project management. {(Annex 1}.
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Incremental Operating costs. In the calculztion of the incremental operating
costs, operation with Halon 1211 ig used &8 the baseline and this ig compared
with ABC-DCP operation. Since the revenue margins in Halon 1211 operation is
significantly higher than che ARC-DCF operation, the incremental operating costs
is the profit margin which gives a net loss to the enterprise. The revenus during
Balon 1211 operation is compared with that of ABC-DCP operation and the net
incremental operating cost due to the changeover is tabulated for the first four
vears ©f operation. It is to be noted that in the calculation of the incremental
cperacing costs the consumptiorn of Halon 1211 has been assumeéd to be
lower-than-actual gquantity of 142 tons (the maximum the enterprise has achieved
in the past). In practice, by 18%6, through this preject the enterprise is
axpected to phase-out well over 50V of the estimated Halon 1211 consumption that
is forecast in the India Country Program for 19%96.

The ingoremental operating costs for the first four years of operation are
US8134,110 each year. However, the reguest for OTF grant iz only the incremental
cperating costz for the first two years, which totals up to USS268,220. (Apnex
2)

Inaramental Operating benefits. There are no incremental benefits to this
project.

TOTAL INCREMENTAL COSTS OF TERE PROJECT. The total incremental capital cost for
the project is summarized below:

Incremental capital costs : UBg 524,180
Incremental operating costs : USE 268,220
{two vears not discounted)

Total H USs 792,410
Financial Agent Fee: : B8s 23,772
Total QTF reguest: H 88 816, 182

Therefore, the total OTF request is US$816,182.
LOCAL OWNERSHIP FRACTION. The enterprise is 100% locally owned.

CONTINSENCIES. Provision for contingencies has been included at 10 percent of
the incremental capital costs.

OUNIT ABATEMENT COST. The unit abatement costs or the annual cost required te
phase-out one kilogram of ODP ton is given as

C{F} + {CC-OS/R)
a = mmemeescaccwa—a-aas

In this case, €, the capital cost [(incl. gontingenciesg) is USS$524,1%0. The net
operating costs at the assumed lower consumption level of 142 tons year, OO, is .

U85134,110. The ODS phased out is 142 tons of Halon 1211 and 35.5 tong of CFC 12 |

{taken at a lower-than-actual level). Therefore, W - the annual ODS reduction at
the first year of full operation expressed in ODP units - is 461.50 tons. CIF}
is evaluated as USS8S5,300 where F ig the capital recovery factor. The unit
abatement costs is therefore evaluated as 0.4755% USS per kg.



FINANCIAL H OF B PRI

Thig prodect commenced in November 1933 and is expected to be completed in March
199%, Although, the enterprise was put to a great deal of inconvenience due to
the convergion from Halon 1211 to ABC-DCP, the management ensured that a healthy
financial performance was maintained. A comparison of the last four years
financial performance as 1t appears in the enterprise’s annual report is
provided in Table 3.

TABLE 3
{Rg. million}
e e T e T ey
Particulars 18BS9-80C 1950-91 1881-92 1882-83
{8 months) {16 months)
Equity Base 1.55 2.40 2.40 76 .50 i
Share premium - - - 112.70
Turnover 3.386 7.57 3.43 142.50 W
Profit after tax 1.8%5 4.88 5.81 30.50
Gross Block 1.02 9.73 17.17 S0.00

: -- o ——
note: Cchangsa of %;scaf year in 13991

FINAKRCING PLAN., The OTF grant for this project will fund the incremental capital
oot and the incremental operating costs for the first two vyears at
lower-than-actual consumption levels. The investment will be undertaken only
after the OTF grant is approved in principle by the Montreal Protocol Executive
Committee. If this approval is obtained by July 1998, the investments are
expected to be undertaken by December 1594 so that the project could be completed
by March 1935,

PROJECT IMPLEMENTATION. This cn-going project commenced in November 1923 and is
expected to be completed in March 19%5, (duration of around one year and six
months) .  The past and expected future schedule of the implementation is give
below:

Phase I {¥ovember '$3 - September ‘34)

1. Developing new valve design 10 weeks
2, Redesigning and adapting cans
to new screw-on valves 12 Weeks
3. Moulds for powder release 12 weeaks
agsembly
4. Sourcing and installation of trial
powder £illing machine 10 weeks
5. Degigning can and finalizing process 12 weeks

{pressure testing, welding &
powder coating}

Phase II {(September '3%4 - March °’3%)

&, Sourcing and installation of can 1% weeks
processing plant

7. sourcing and installation of wvalve 15 weeks
manufaccuring plant

8, Ingtallation of the imported 15 weeks

powder filling machine

REQUIRED REGULATORY ACTIONS. It would ke required for the Ministyy of Finance,
government of India, to waive the duties/taxes for all equipment supplied for
this project as these are considered transfer payments rather than true economic
cCosts.
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RESULTS. In the first vear of operation {1995-98}, this proiect will phase-out
142 tons of Halon 12311 and 35.5 tona. of CFC-12. However, thig is a
lower-than-actual consumption taken for the purpese of the calculation. In
reality, by 1996, this project will phase-out more than 50% of the country’'s
consumption of Halon 1211 as forecasted in the India Country Program. On
achieving full capacity operation, the project will phase-ocut 800 tons of Halon
1211 and 200 tons of CFC-12,

ENVIRONMENTAL IMPACT ASSESSHMENT. Being a powder, the alternative AHC-DCP will
not reach up te the atmosphere and hence will not damage the ozone layver. The
powder will also not cause any pollution at the surface level.



Costs
Particulars Exeol . Taxes/Duties Taxes/Duties
88 Qo0 Rs. Mill. Uss o0 Rg . Mill,

CARPITAL EQUIPMENT

powder Filling Plant 79.27 2.50 27.74 0.87
Value Manufacturing Plant 93.14 2.93 £.63 0.21
Can Processing Plant 287,78 9.38 55.37% 1.74
Total 554,30 17.4¢ 88.74 2.83
EXP, IN PROJECT MANAGEMENT
Exp. during pre-appraisal 3.17 0.19
Exp. during appraisal and i
post-appraisal 3.17 $.10
Total 6.35 0.29
suys TOTAL 476.54 15.01 89.74 2.83
CONTINGENCY (& 10 Percent} 47.65 1.50
TOTAL 524,19 16,351 89.74 2.83
e e e S —— m%ummmm

Notes to the breakdown of incremental capital costs
1. Capital eguipment

An imported powder £illing plant will be required for the project. This will
cost U8357%,270. The duties pavable for the procurement will amount o USS527,740.
The cost of the powder £illing plant will be entirely incremental.

For the enterpriss to convert to ABC-DCP from Halon 1211 portabls
extinguishers, it will be required to establish a valve manufacturing and a ¢an
processing plant within the enterprise. If this were not done, the valves and the
processed cans will have to be imported to meet the regquired gquality standards
and these are prohibitively expensive (Annex 4). For instance, an imported valve
for the 0.5 kg van will cost Rs. 104.00 (excluding duties) while the indigencusly
made valve will cost arcound Bs. 24.490.

The valve and can manufacturers in the country do not have the equipment
to supply the required gquality and are more expensive. For example, a one kg can .-
comats Bsg. 62.83 when sourced locally, while made in-house it will cost arcund Rs.
55, Not only will there be a reduction in costs but alse a significant
improvement in quality.

Therefore, the enterprise will have to establish a can processing and valve
manufacturing plant in order to ba abla te supply the portable extinguighers of
required guality and at an affordable price. Being a change induced because of
the phase-out of halons, the investment on the can and valve plant is consgidered
ag incremental for the enterprise. The cost of the wvalve manufacturing plant
excluding taxes/duties would be U5593,140, while the cost of the c¢an
manufacturing plant excluding taxes/duties would be around USS$297,780.
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Documernts supporting the prices for the above capital equipment have been
tabulated under the last section Supporting Documentation. However, the
guotationg and estimates have not been included due to large volume and will be
provided on request.

2. Expenses in project management

Expenses incurred due to proposal preparatvion include tours te Delhi of the
senior management, the finance and technical managers of the enterprise in the
pre-appraisal stage. This amounts to US$S3,170. Similar such expenditures are
foregseen during the fund disbursement stage with the local financial institution.



Annex 2

BREAKDOWN OF INCREMENTAL OPERATING COSTS

Particularsg I to V

Halon 1211/Baseline Operation

Bgtimated consumption of halons in tons
{based on demand or eguipment

capacity): 142.00
Number of 5¢0 gm halon extinguishers
{r000) 358,490
Material cost per 500 gm extinguisher: Ra.
Halon 1211 112.50
Valves 16.40
Cans 18.80
CRC 12 22.40
Hitrogen 0.10
Other raw materials 11.00
Total material cost per 500
extinguisher 181,20
Salaries & wages per 500 extinguisher 5.80
BRdvertising vost per 500 extinguisher 51.08
Establighing and overhead cost per
500 gm extinguisher 18,10
Cost per 500 ym extinguisher 256,18
Salling price per 500 gm extinguisher 278 .80
Net revenue per 500 gem extinguisher 22.40

Total net revenue in the prod. of halon
extinguishers

e e e e "

{Rg. million} 7.85
{000 USS) 282,44
—




Angex 2
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1995-96¢ to 1%98-5%
Particulars I to V ABC-DCP Operations

Number of 560 gm ABC-DCP extinguishers Rg. 355.00
Material cost per 500 gm extinguisher: Rs.

ABC-CDP 29.00

Valves 11.80

<ans 28.30

Container welding, etc. 1.40 q

Nitrogen g.20

Pregsure gauge .10

Gun assembly 5.60

Other raw materials 18.70
Total material cost per 500 gm

extinguisher i02,8¢
Salaries & wages per 500 extinguisher 21.30
Advertising ot per 500 extinguisher 51.060
Establishing and overhead cost per

500 gm extinguisher 59.80
Cost per 500 gm extinguisher 235.00
Selling price per 500 gm extinguisher 245.50
Net revenue per 500 gem extinguisher 10.50

Total net revenue in the prod. of ABC-
DCP extinguishera

e e

{(Re., million) 3.73
(000 USS) 118.33
T

Particulars I Lo V

-

1985-98 to 1998-39
Irncremerital Cperating Costsg

Due to Changeovear

Total net revenue in the prod. of halon
extinguishers

(Rs. million}! 7.85
{(* 000 UsSE) “52.44

Total net revenue in the prod. of ABC-
DUP extinguishers

{Re. million} 3.73
{000 USS) 118,33

Net Incremental operating costs
incurred due to changeover

(Re. million) <£.22
{-o00 1Uss) 134.11
et e

——— ——

Notes to the breakdewn of incremental operating costs:

compared with ABC-DCP operation,

In these tables, the Halon 1211 cperation is used as a bageline and is

The incremental operating cocsts due to

changeover is the profit margin between Halon 1211 operation and ABC-DCP
operation which gives a net loss to the enterprise. This is evaluated as the
difference in the revenue streams due to the two operations. Hexe the 500 gm
portable extinguisher is used for operating c¢ost comparison. Since the enterprise
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makes several sizes, this standardization for the sake of comparison was found
to e necessary. .

Material cost

The cost of Halon 1211, valves, cans, CFC 12, nitrogen and mizcellaneous raw
materials have been taken at 19%2~93 pricves in the halon operation. The cost of
ABC-DCP, valves, cang, container welding, pressure gauge, gun assembly and other
raw materials have also been taken at 19%2-93 prices. The pregent imported price
of ABRC-DCP is Rg. 58 per kg which bas been assumed for the first three years of
cperation.

Salaries and wages

The wmanpower requirement for the ABC-DCF operation will be significantly
more than the bhalon operation since the activities of can processing and valve
manpufacturing are alsc included in the ABC-LCP operation. Since the enterprise
has aiready gtarted on this project, the galaries and wages included are actual
coats during Halon operation and the present ABC-DCP operation.

Advertisging cost

Similar advertising costs for the halon product and the ABC-DCP product are
asgsumed. In the first two years (199%92-%83;), the advertising cost for the ABC-DCP
product are assumed to be the same.

Establishment and overheads

The actual establishment and coverheads for the Halon operation in the last
vear of production and for the ABC-DCP operation in the first year of production
have been included. These costs for the ABC-DCP operation are significantly
higher because of the different plants.

Selling price

The 19%2-93 actual selling prices of the Halon extinguisher and the ABC-DCP
extinguisher are used in the calculatigns.

Net revenue per extinguisher

This is evaluated as a difference between the s=lling price and the cost
price of the extinguisher., The net revenue per halon extinguisher is
gignificantly higher than the ARC-DCP extinguisher as depicted in the table.

Total net revenue

The total net revenus is determined as a product of the number of
esxtinguishers sold and the net revenue per extinguisher. This is done for both
the halon operation and the ABC-DCP operation.

Incremental operating costs due to changeover

The difference in the revenue in the halon operation and the ABC-DCP
operation is considered as the incremental operating costs due to changsover,



Annesx 3

Frice comparison between imported and indiéénﬁug portablie extinguisher
1. PRICE OF IMPORTED ABC-DCP PORTABLE EXTINGUISHER

1 Kg Portable extinguisher : 30.30 DM or Rs. 552.97

2 Kg Portable extinguisher : 39,85 DM or Rg, 729.08

Quétations from Jokel, Germany. The above prices do not include import
duties {98.5 %) and handling charges (3 %}.

2. PRICE OF INDIGERQUSLY-MANUFACTURED ABC-DCP PORTABLE EXTINGUISHER
1 Kg Portable extianguisher : Rs. 434.00
2 Kg Peortablie extinguisher : Rs. 558.00
The above prices do not include excise duty, sales tax and selling expenses.
{Note:The price comparison hasg been shown for the high volume sizes of
portable extinguishers, one kg and two kg. The comparison for the 0.5 kg is not

shown as this is not a commeon size in other countries and therefore the imported

price iz not available. However the same price differential will hold for the
entire size range.)



Annex 4

Cost comparison between imported and indigencus valve manufacturing

1.

IMPCRTED COSTS

Valve for 0.5 kg pertable

extinguisher ; Rs. 104.00 excl.duties
{gquotaticn from Muzzoni, Italy)

It is to be noted that the import duties are 98.5% and handling charges are

3%, These have not been included in the above figure.

2.

IN-HOUSE MANUFACTURING COETS

Valve ooats for 0.5 kg portable extinguisher

Material costs 3 Res. 15,40

Salaries and wages : Rs. 2.00

Establishment and

overhead costs ; Rg. 6.0¢
Totai : Ra. 24.40

ADDITIONAL COSTS IF IMPORTED

Additional ccxt'per 0.5 kg portable
extinguisher by importing:

Valves : Rs. 104.00 - Rg.24.40
Cans : Rg., 72.60 or USS 2.53
Production Preductian Additional costs
{tons) {000} ussg

Year I 142 284 718,520

Year 1T 142 284 718,520

Year II1Z 142 284 718,524

Year IV 142 284 718,520

COMPARISON WITH INCREMENTAL CAPITAIL COSTS FOR VALVE MANUFACTURING

Incremental capital costs for wvalve ; USS 23,140
manufacturing

Annual Increase in incremental recurring costs
due to import of valve : UBS 718,520

JUSTIFICATION

Since the annual increase in incremental recurring costs is significantly

higher than the incremental] c¢apital costs for a valve manufacturing plant,
request for a valve manufacturing unit is justified. It is to be noted that the
imported price of valve used is without impert duties. If ineluded, this will
only further justify the casge.

¢\wps Linaimeli 1<1H, PRI06/07/594
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1. Intraduction

This project wes reviewed and supported with a request for more infucroation
ragarding valve sourcing. The sdditicnal inforyostion was provided; the praject was
supported again via s letter on Fabruary 15, 1994, This review represents & re-coview of
the re-submnitied project proposal.

2. Technology Assessnent

Conversion of Halon 1211 to Class ABG, Dry Chemical Powder (DCP) i a sater
and environmontally sound ODS reduetion tachnology. Direct replecement of 1211 with
DCP in all spplications is not passible; bence, it Is important to easure that the ODS
replaced (Malon 1211) is not used in othar applications.

The project makes uss of proven, relatively siraple, mfs techinology. “‘%

that the Jocal enterpriss has slved any oustending problems related to valve design
Wmmngguwwmmuwmmmnaam

menufacturing.
need for technology Ucsnsing agreements.
The propesed conversion to ABC/DCP contefiective tedhinology.

3.  Environmental Impact

Dry chemical powder is a saro ODP and alase 1o 2er0 GWP substsace, There &=
litde savironmental impact caused by the changsover,

4.‘ Project Costs
The praject costs appear ressoable.
Capiol Con
pmsociated with 2 new "can proess at $257.78K ars new to
g::mwnk mem.mm%a%wmmm

theus coxts o the hagls of the quantity of locally manufactured eylfinders, it
Rppears Teasonabie.
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All of the opsrating cost estimates appeat reasonsble. I question the
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of 1qu& This difference is more than
doubils the net reverue of production. Note thst in the near
- future theye will be no 1211 portables to sell; benes, the funding of "ost

revenue® based on the reducad cost of ABC/DCP extinguithers seems
unseasonebla. 1mmmmmmmmnmmmm

“eoats” are allowed,

Tineframe
The proposed implementation thoeframs is aggressive but attainable,

Recommendation

I recommend approval of the project a5 proposed.

TUrAl P.8383

"@3{)4.0&:@ THEMINOW B WHES:TT b, &1 NOC



oo
Tolagram : FARYAVARAN,
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m H
Telsphone :
Fvee (fipendie)
Telex (bilingual) : W-s8188 OOK 1N
Fax : 4380878
mex gy

aafeew g ax ywew
GOVERNMENT OF INDIA

Anil Agarwal MINISTRY OF ENVIRONMENT & FORESTS
Daputy Secretary (Ozone) wafree wem, We e wits whrirew
PANYAVARAN BHAWAN, C,0,0. COMPLEX
F.No. 5(2)/61/93-1C-1 Wt Oy, wf follante oo}
Datad June 3, 13384 LOD! ROAD, NEW DELHI- 110003

Near Mr. Shende,

The MOEF has recommended the following project proposals for
posing it to the Executive Committee for -+its consideration in the
July meeting., It is to requesat that necaessary action may kindly
bhe taken accordingly.

DIFR proposal on “Indian Halon Management and Banking
System”™ - % 685,000 {copy of project enclosed).

with regards,

Yours sincerely,

m_______

(Anil Agarwal)
Deputy Secretary(Ozone)

Mr. Rajendra Shende

Coordinator

UNEP IE/PAC, Ozone Action Programme
FAX: (33-1)40588874

Copy to:

1. Dr. Omar E E1-Arini
Chief Officer,
Fund Secretariat,
Montreal, Canada,fFax No.~- 1-514-282-00868

2, File No. 58, 165
3. Project File No. MPP/39/94-0C
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Qﬁim Project Proposal for the Multilateral Fund for the Implementation of

=

the Montreal Protocol Financing

COUNTRY lrretia

PROJECT TITLE Conversion of electronic cleaning processes from ODS solvents to
aqueous cleaning at ITkMankapur

SECTORS COVERED Solvents

ODS USE IN SECTOR

4 876 MT (ODP-weighted) of ODS solvents in 1991

PROJECT IMPACT

Phase out annual consumption of 36.8 MT of CFC-113; 4.5 MT of CFC-
12: 2 MT of CTC and 23 MT of 1,1,1 trichioroethane (total 48.4 QDP-
weighted MT)

PROJECT GURATION 18 months

FROJECT ECONOMIC LIFE | 10 years

TOTAL PROJECT COST investment {capital) costs, US$ 1,159,000
Incremental operating costs/savings, USS {383,846)
Project preparation costs, LSS 24 000
Total Project Costs, USS 799,154

GWNERSHIP STRUCTURE 100 per cent Indian

PROPOSED MF FINANCING | UsS 799,154

UNIT ABATEMENT COST Uss 1.39 | per kg of phased-out ODS

CURRENCY CONVERSION | USS 1.00 = Indian Rs. 31.20

COUNTERPART indian Telephone Industries Ltd., Mankapur

ENTERPRISE

IMPLEMENTING AGENCY

UNIDO

COCRMNATING MINISTRY

Ministry of Environment and Forest

This project will phase out the use of CFC- 113/methylene chloride blend (TMC formula);

PROJECT SUMMARY

CFC-12; carbontetracloride and methyl chioroform in the flux removal, precision cleaning and
photoresist development and stripping operations at the Mankapur Factory of the Indian
Telephone Industries Limited (ITi-Mankapur). The main product of the iTI-Mankapur is digital
switches for telephone systems manufactured under ALCATEL {France) license. Under the same
roof, ITi-Mankapur produces printed circuit boards, hybrid circuits, relays, metal and plastic
parts, etc. which are used in the assemblies for switches and are separately marketed. The
phasing out of ozone depleting substances {ODSs} will be accomplished by replacing the
currently used solvent-based cleaning methods with three different types of water-based
processes: continuous agqueous process for flux removal; aqueous batch processes for metal

and plastic part cleaning and flux removal; and water-based photoresist development and
stripping.

The project will employ commercially available technologies in one of india's largest ODS

consuming sectors. The india Country Programre for the Elimination of ODS has also identified
the sector as a high priority area.

4 myrrdmmtosommpemmnpm ettt P A
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i. Project objective

The ohjective of this project 18 to phase out the use of CEC- 113/methylene chloride blend (TMC
formula), CFC-12; carbontetracloride and methyl chloroform (MCF) in electronics cleaning operations.
The processes in which ODSs are utilized will be replaced with agueous cleaning processes.

As one of the first projects formulated in the solvent-based electronics ¢leaning sector in India,
this project has additional targets., Considering the structure of the Indian electronics industry and
required steps to phase out ODSs in electronics cleaning, it is expected that this project will additionally
identify and strengthen a focal point which will {also see Exhibit 1 on the next page):

# Help to increase awareness in the selected electronics industries regarding need for phasing
out ODSs and, for this purpose, collect and compile technical and technological information,

® Generate information and provide technical support regarding problems associated with
phasing eut of QODSs by the electronics industry, which include process development,

materials compatibility testing, reliability testing, cost-effectiveness analysis, technology
selection and drawing up of equipment specifications,

* Accumulate adequate problem solving know-how during the implementation phase of this
- project so that the projects of a similar nature can be implemented in other locations

In cooperation with the Ministry of Environment and Forest, the Centre for Materials for

i‘*}ecr;fglmx:s Technology (C-MET) of the Department of Electronics (DOE) has been identified as the focal
point’™,

2, Sector background

The solvents sector is the largest user of ozone depleting substances (0ODSs} in India. The size
of consumption has been investigated in a number of studies™. According to most recent information
presented at the Solvents Workshop convened in June 1993 and revised in the first draft of the India
Country Programme in August 1993, in 1991, the solvent sector consumed 100 MT of CFC-12, 300 MT
of CFC-113, 4,000 MT of carbontetrachloride and 550 MT of 1,1,1-trichloroethane (MCF), i.e., a total of
4,876 MT of ODP (ozone depletion potentiallweighted consumption, that is 36.9 per cent of total ODP--

weighted consumption in India, The solvent consumption in India in 1991 is given in Exhibit 2 (table)
and Exhibit 3 (chart).

ODS consumption in the solvents industry is split between electronics, metal deaning and other
processes such as textiles, pharmacewticals, pesticides, chilorinated rubber, ete. Cleaning processes usedd
in the electronics industry consumed in 1991, 150 MT CFC-113, 75 MT CTC and 30 MT of MFC and
included flux removal (printed-circuit cards and hybrid circuits), semiconductor manufacturing,
microelectronic component cleaning, metal and plastic part cleaning and photoresist development and

stripping.  The use of ODSs in electronics cleaning in India has been increasing as a result of the
development of the electronics industry.

[1} The Centre for Materials for Electronics Technology (C-MFET) set up by DOFE has experts in the various materials

used in the electronics industyy covering chenicals, polymers and other related products such as solvents,
¢leaning agenis ete. and in materials development and commercialization of the RED resulls,

{21 a} Reportof the Task Force on National Strategy of Phasing out Ozone Depleting Substances, Ministry of
Indusery. March 1992 (updated March 1993}
b Compiled consimmprion data, Multilateral Fung Secretariat, Mareh 1983,
<} Solvenis Workshop, Country Programme Preparatory Meetings Series, 21-73 Jung 1953, New Dellil.
dp India Country Programme. September 1503,
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T
Exthibit 1

Phasing out of ODSs in Indian Electronics Industry

The role of a focal point of know-how

i Phasing out ODSs |

{__Technological dats base |

| Awareness in the sector |
]

]
Large enterprise ] Small-to-medium snterprise |

—— Reliability testing —— Reliability testing

— Process devslopment —- Process development

—— Technology ssisction - Tachnology selection

— Eapipment selecion —  Equipment selection

- Site preparation - Sife preparation

- {nstaliation -— Instatiafion

— Operator training - Qperafor frafning

“— ODS-free cleaning — QDS-free cleaning

Nofe:  Generally, aclivities writfen in ifafic requirs external fachnical assistance and will be
carriad out by the focal point of the secfor,

Exhibit 2, ODS consumption in India
{ODP-weighted figures; unconstrained scenario, i.e., no ODS phase-out over the reporting periad)

1991 Consumption
Types of ODS All sectors , Solvents :

Actual, MT ODP-weighted Actual MT ODP-weighted

MT % ! MT %2
CFC-11 1800 1,800.000 14.385 H 0.000 0.000
CFC-i2 2850| 2.850.000 21577 100 1006.000 2.051
CFC-113 320 342.400 2592 300 321.000 6.583
BulkTotal 0o ¢
Halon-1211 850 4,650.000 12.492 ] 0.000 0.000
gaipgzﬂ 30 200 2&2&70‘00 $§.1 42 0 9.000 0.000

m
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1991 Consumption
All sectors Solvenis
Types of ODS " -
ODP-weighted ODP-weighted
Actual, MT MT % Actual, MT T %
cTe 4000 4,400,000 33.312 4000 4,400.000 0.228
MCF 550 66.000 0.500 £50 55.000 1.128

Sectoral distribution

Asrosols 1100 1400 8.328
Foams ' 1580 1580 11.962
Refrigeration 1890 1990 15.067
Solvents 49501 4876 36.917

Halons _ ?5 3662 27.726

Sourcs: a}  Teptative figures as discussed at ihe "Solvents Workshop, Country Prograrmms Meetings Seties,
2925 Jutwe 1593, New Delhi”

b} India Gourtry Programme, First Draft, 9 August 1693,

Exhibit 3
QDS consumption in India
1951 figures n ODPweighted MT
Halong MCF
SRML27T% 755 T, 1.4%
Agrosol Salvents i I 2 5
110G MT, 5.5% 4876 MT, 369% 4400 MT, 80.2%
Foam
1560 MY, 12.0% CFCA113
3 MT,65%
1980 MT, 15.1% CFe-12
100 MT, 2.1%
Hefrigaration figure ndudes aerpsos.
s, " aassnsssssmmusie A T —————— " ooeeteosoooemsass—]
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3, Enterprise background

Indian Telephone industries Limited is a 100 per cent Governient of India owned company.
IT1 has six units afl over India and manufactures the entire range of telecommunication equipment and
accessories such as telephones, switching, transmission, satellite, fibre optic equipment, Armual
production of ITI exceeds Indian Rs. 7 billion (about USS 233 million).

ITI-Mankapur is one of the largest units of TTI employing 2,550 people. The initial investment
in the Factory was Rs. 2,000 million in 1983. The major product of ITI Mankapur, is digital switching
equipment for public telecommunication network. Presently, E-10 B digital switchers under license from
ALCATEL (France) are manufactured. Annual capacity is 500,000 lines, ITI-Mankapur is in the process
of upprading its main product with OCB-283/CSN digital switcher, also from ALCATEL. Annual capacity
of the new production line will also be 500,000 Iines.

The mapufacturing divisions of [TI-Mankapur are shown in the Exhibit 4 below.

Exhibit 4

Manufacturing divisions of IT-Mankapur

and final E-108 systoms — Conneclors e Priried citoults boards
- Mouldings and maching shop b pigboricd cireniibs
e B3 IS VRIR

The Factery has two shifts, 7.5 hours each. Total annual working hours per shift is 2,040 hours,
that is the operating duration of the equipment is 4,080 hours per year.

The Switch Exchange Assembly (SEA) Division produces switch assemblies at a peak rate of
about 3,000 cards/day. Required cleaning is basically soldering flux removal and is carried out in two
continuous, 3-zone vapour degreaser (OSL, France, Model Netci-in-Line 18) using an azeatrop of
trichlorotrifluoroethane (C,CLF,, CFC-113) and methylene chloride (CH,C1,, dichloromethane, DCM)
{TMC blend). Solvent consumption was 37.0 MT in the one year period between 1 April 1992 and
31 March 1993, The CFC concentration of the solvent is 95 per cent. The total electric power
requirement of each degreaser is about 23 kW (of which 13.5 kW is for degreaser proper and 9.5 kW is
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for distillator). Annual electricity consumption is 187,680 kWh. Twe operators per shift are employed
at the cleaning stations. A schematic layout drawing of the cleaning stations is given in Exhibit 5.

Exhibit 5. Floor layour of cleaning stations of SEA Division
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The Connectors, Mouldings and Machined Parts, Busbars {CME} Division uses two cold solvent,
ultrasonicly agitated, batch processing bath degreasers to clean relay parts and connectors (KERRY, UK,
Model Compact 450). A small ultrasenic degreaser backs up the KERRY cleaners, The solvent used is
dichlorodifluoromethane (CCLF,, CFC-12). The respective annual production capacity of the Division
is 2 million connectors and 1.1 million relays and 5 MT of solvent are consumed annually to clean them.
The power requirement of each degreaser is § kW vielding a maximum anmual energy consumption of
62,280 kWh. The Divislon employs one operator per shift per cleaning hath. Additionally, the CMB

Division uses annually 20 MT of tricholoroethylene (TCE) in different degreasing processes, mainly
through manual batch operations.

The Circuits Division produces hybrid circuits and printed circuit boards. The hybrid circuits
unit has an annual production capacity of 2 million circuits to be cleaned (with 75 per cent initial vield,
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annual output of 1.5 milion circuits), The residual soldering flux on the circuits is cleaned in a
multistage, cold solvent, ulfrasonicly agitated, batch processing bath degreaser with computer-controlled
conveyor system (Ultrasens Annremasse, France, Model SFR 401 Annually, 2 MT of TMC blend solvent
consisting of trichlorotrifluorcethane (CFC-113) and methylene chloride {CH, (1, dichloromethane, DCM)
is used. Power requirement of the degreaser is 6 kKW vielding a maximum annual energy consumption
of 24,480 kWh. A smaller ultrasonic cleaner {VIBRONICS, India) backs up this unit. The power
requirement of smaller unit is 4 kW, yielding to a maxivmum annual consumption of 16,320 kWh.
Additionally, 2 MT of carbontetrachloride (CTC) are consumed annually to perform other cleaning tasks
in a small degreaser (Imeco, India). The Division works on two shifts of 8 hours each and 1 operator
per shift is employed at the hybrid circuit cleaning process.

The installed capacity of the PCB unit is 26,000 m*/year. ODSs are used in the photoresist
development and stripping operations. The photoresist development is performed in a batch processing
bath using 1,1,1-trichloroethane (CH,CCl,, TCA or methyl chloroform, MCF). Annual solvent

consumption is 23 MT. The power requirement of the developer, inchuding the distillator and the chiller
is 22 KW, giving a maximum annual consumption of 89,760 kWh,

The siripping bath also works on batch processing and uses annually 47 MT of methylene
chloride (CH,CL, or dichloromethane, DCM) as the solvent. The power requirement of the stripper is
7.5 kW, giving a maximum annual consumption of 30,600 kwh.

Information on solvent use at ITI-Mankapur is presented in the following three tabies, that is
Exhibits 6, 7 and 8.

Exhibit 6. ODS solvent using main equipment at ITi-Mankapur

PRODUCTION YEAR OF
ACTIVITY CAPACITY PURPOSE PURPOSE PURCHASE
Switching 3000 cards/day Cleaning of solder fluxes | Freon cleaning station, 1985
exchange @ 15 hours/day from populated PCBs Q81 France, Mods!
assembly Netci-in-ine 18 (2 nos)
Component Connectors: Degreasing of metal and |Utrasonic cleaning 1985
assembly 2 millionfyear plastic parts of relays &  istafion, KERRY
Relays: connectors COMPACT, UK, Model
1.1 millioniyear 450 (2 nos)
Hybsid circults 2 million circuits/year Cleaning of solder fluxes | Mulistage ultrasonic 1585-89
from hybrid circuits cleaners, ANNEMASSE,
France, Model SFR 40
and VIBRONICS, india
Printed cirouit 26,000 mPyear g} Photoresist a) Development bath 1987
boards development
b) Photoresist stripping |b) Stripping bath 1987
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Exhibit 7. ODS solvent costs of ITI-Mankapur

DIVISION/PURPOSE amount | | annuaL | PR WEGHTED
MTvear | (ceng | COSTS MTiyear Agf;:;f
Switching exchange assembly/ Flux removat
Methylene chioride (CH,CL, dichlore 37 o7 113,680 35180 37610
methane, DCM) and trichlorotrifluorosthane
(CFC-113) (TMC blend); 86%
Component assembly/ Cleaning of metal and plastic parts
Dichlorodifluoromethane (CCLF,, CFCA2),; 5 2.76 13,816 4500 4500
80%
Tricholoroethylene (TCE) 20 1.1 22276 0.000 0.000
Hybirid circuits/Flux rermoval
Methylene chioride (CH,CL, dichloro 2| 307 8,145 1.720 1.840
methang, DCM) and tichlorobrifluorosthane
(CFC.113) (TMC blend); 88%
Carbontetrachlonide (CTC) 2 255 5106 2.000 2.200
Printed circuit boards
a) Photoresist development: 23 1.44 33173 23.000 2.300
1,1, 1-trichtorosthane (CH.CCL, MCF)
b) Shipping of photoresist 47 085 38,820 0.000 0.000
methylene chloride {CH.CI,, DCM)

TOTALS 136 234 116 86.370 48.450

Exhibit 8. Types and annual consumptions of ODS (and other} solvents used at ITF-Mankapur
(Amount used between 1 April 1992 to 31 March 1983)

Purpose Chemical Compositions Amﬁ?;;:fd‘
Cleaning of solder fluxes from | Methylena chioride (CH,Cl,, dichioromethane, [ICM} and 7o
populated PCBs trichlorotriflucrosthana (CFC-113) {TMC blend), 86%
Degreasing of metel and #  Dichlorodifluoromethane {CCLF, CFC-12): 8% 50
plastic parts of relays & ®  Tricholoroethylene (TCE) 200
connectors
Cleaning of solder fkixes from | @  Methylene chioride (CH,Cl,, dichloromethane, DCM) and 20
hybrid circuits trichiorofifiuoroathana (CFC-113) {TMG blend); 86%
®  Cabontstrachiorids (CTC) 20

a} Photoresist g 1.1,1-richloroathane {CH,CCL,. TCA or methyl chloroform, MCF) 2390

development b} Methylens chioride {CH,CL, dichloromethane, DCM) 470
b} Photoresist stripping
TOTAL 138

e ——_
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4. Project description

4.1 Sector-wide approach

The electronics industry uses a variety of chemical substances in the manufacturing processes
and packaging operations. Some of these include chemicals which are polluting the environment, out
of which a number of them are classified as ozone depleting substances.

Considering this, a broad hased programme to enhance the awareness about use of such
substances in the electronics industry, development of alternatives for replacing/phasing out of such
substances etc. is being pursued under the activities of the Centre for Materials for Electronics
Technology {C-MET) of the Department of Electronics, Govertiment of India. This would be a part of the
overall programme of the Government of India which is being implemented under the overall
coordination of the Ministry of Environment and Forest.

The replacement of ODSs in electronics industry applications with aqueous processes will
require extensive engineering know-how to carry out tasks such as:

Reliahility testing

Material compatibility testing and process development
Technology selection

Equipment selection

Purchase of agueous cleaning machines and systems
Site preparation

Installavion of machinery

Operator training

Therefore, the overall progranmme conceived for implementation here includes awareness of the
industry towards phasing out of these chemicals and taking up activities with the help of industry and
R&D institutions to develop substitutes for the actual usage as well as taking up demonstration projects
with the help of experts in the field and translating the knowledge and experience gained to the other
enterprises of the electronics industry and to the other sectors,

It i, therefore, decided that C-MET of DOE will take part in the project from its start in order to

accumulate information and experience to assist [TI-Mankapur as well as other enterprises of the Indian
electronics industry.

4.2 Description of the ITFMANKAPUR project

As discussed in the section above, the replacement of 055 in electronics industry applications
with aqueous processes requires extensive engineering know-how to perform a number of tasks. Fach
of these tasks, or project elements, is shown in Exhibit 9 and explained in detail helow.

4.2.1 Reliability testing, material compatibility testing and process development

Reliability testing, material compatibility testing and process development will he performed by
ITi-Mankapur in close cooperation with C-MET, prior to the purchase of the aqueous cleaning machines
in order to choose the best equipment and to decide if water additives are necessary to achieve the
desired cleaning results. The process development work is to be documented with graphs, charts, and
data showing that the ITI-Mankapur project has determined that the aqueous cleaning process is a good
decision. The process development work particularly will be completed prior to ordering the high-
volume continuous operation agueous cleaning machines for the Switching Exchange Assembly Division.

version=6 0 | release~1994.06 05
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|

Exhibit 9. Main elements of the ITF-Mankapur ODS phase out project

Tt MANKAPUR
| 1 i |
[ Switching Exchange Division | | CMB Division i { Circuits Division !
l I ! i
[ Switching exchange assembly | ( Component assembly | i Hybrid circuits ! | Printed Clrouit Boards |
[ I | [
. y Deareasing of metal and plastic parts of Cleaning of hybrid cirouits for saldering aiPholoresist developrment
Cleaning of huwes from populated PUE's relays & connectors fluxes b)Stripping of ph mg;::m

|

|

i ]

Vapour degreaser; ‘| Methy

| [
Process development, matenal Process development, matevial Process development, material
compatibility & refiabiliy tesling compativiiity & reliability testing oompatibiity & rellabiity testing
I |
( Technology selection | | Technology selection i | Technology selection i | Technology selection |
| | | |
Setection of agueous ciesning machines Selection of aqueous cleaning machings Selection of agueous cleening mashines s:%&mmm eﬁg’fg};‘ﬁ
| E [ ]
{ Site and facility preparation ] ] Site and facility preparation ] | Site and facility preparation | { Site and facilty prepasation |
| i | |
[ instaliation anc commissioning | [ instaliation and commissioning | | Instaliation and commissioning | I Installation and commissioning |
| E | E
[ Operator training ] | Operator training | | Operator training | | Operator training ]

i I i |

! CDS-fres cleaning technciogies ;
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ITl-Mankapur and C-MET are required to complete and document reliability testing of aqueous
cleaning systems for the CMB and Circuits Divisions prior to ordering the four additional systems. The
reliahility tests should evaluate the long term effects of increased moisture inside the electronic
assemblies, parts and components that may be attributed to the use of the aqueous cleaning process.

4,22 Technology selection, equipment selection and purchase of agueous cleaning machines

ITI-Mankapur will phase out the use of CFC-113/methylene chloride blend (TMC formula), CFC-
12; carbontetrachloride and methyl chloroform in the flux removal, precision cleaning and photoresist
development operations in its three manufacturing divisions by selecting and utilizing the appropriate
aqueous processes.  ITI-Mankapur currently uses two multi-stage contimious operation vapor
degreasers, four batch operation immersion type ulirasonic degreasers and one each of photoresist
developing and stripping baths which are to be removed and replaced. At the end of the project
implementation, all chlorinated solvents will be eliminated.

There are several technologies and equipment available in the market, and it depends to a great
extent on the type of process and technology chosen for cleaning. For the large scale, high production
applications, there is continuous, conveyor-operated equipment which has a range of controls which
can be included, depending on the amount of labour available for monitoring operations, and the quality
requirements. This applies to both the agqueous and the semi-aqueous {such as solvent wash/water
rinse) equipment. Aqueous systems generally use water filiration and purification to enable water
recycling and fo capture waste stream confaminants. Semi-agueous systems normally use carbon
absorption or membrane separation techyigues to recycle both the water and the solvent streams. If
the electronic circuit assemblies have high quality requirements, and/or are difficult to dean due to

complex geometries of design, then mechanical assistance through the use of strong, directed sprays
may be required.

Considering the cleaning requirements of ITI-Mankapur, a preliminary selection has been made
in favour of aqueous cleaning technology. However, this selection has to be verified by reliability and
material compatibility tests.

QDS-free cleaning technologies are implemented by different suppliers using fairly different
hardware and software components and widely varying system integration philosophies. Particularly
when the automatic workpiece transport systems are inchuded, the cleaning system has to be designed
and built individually. Capabilities of the suppliers and those of their products and systems should be
evaluated in situ hefore the final decision.

Therefore, a study-tour for the project authorities will be arranged to visit agueous and semi-
agueous equipment and system manufacturers and electronic industry enterprises which phased out
the ODS's using these systems. It is desirable to arrange the timing of the study-tour to coincide with
a technical/industrial fair which would give an across-the-board comparison/evaluation possibility.

4.2.3 Purchase of agueous cleaning machines and systems

Continuous operation aqueous cleaning system

] A typical continuous operation aqueous cleaning system is shown in the schematic diagram
given in Exhibit 10. This system includes the following components:

a) Main sub-system includes cleaning, rinsing, drying and deionizer units, Its cost can be in
the range of US$ 200,000 to 300,000 depending upon the automation and control
requirements. {In the case of semi-aqueous technology, submerged sprays or inert
blanketed sprays are often included in the design, normally as part of the guote.)

file=iti_pd | date=93-06-21
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b} The water filtration and recycling sub-system (waste water treatment system} can be
integrated into the main sub-system and costs about US$ 50,000 extra.

¢} Computerized work piece transport system which has to be custom-built to match the other
system components and would cost around USS 60,000,

Exhibit 10. Continuous operation aqueous cleaning system

AUTOMATIC WORK FIECE TRARSPORT SYSTEM

WORK PIEGE WORK PIECE
TO BE CLEANED Eomamas CLEANED

RINGING ¥ RINBING R

O, ETC, WASTE

TAP 3
WATER 3

DEIONIZER

Batch operation agueous cieaning systents

The aqueous cleaners to replace the present ultrasonic systems will be smaller than the above
and will be designed for batch processing. The following table shows the capacities and functions of
the batch operation agueous cleaners, As is seen from the table, the non-ODS systems do not aim at
any capacity increase but represent a one-to-one replacement scheme,

The environmental, guality and safety considerations mentioned above are still requirements,
however, and equipment design must include these components as needed. There are ranges of quality
and construction materials in this equipment category: therefore prices can vary {for the sizes required
here} between USS 50,000 vo 100,000. For this project and using the present capacities as the guide
{please see Exhibit 11}, it is estimated that each cleaner will cost in the region of USS$ 60,000, Due to
physical location and distance between these cleaners, two water recycling and purification systems will
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be installed; one for the CMB Division and the other for hybrid circuit manufacruring. The total cost
of the 1wo systems is estimated at 153 40,000, (For a discussion of location of equipiment and services,
please see section 4.2.5 and Exhibit 13.)

Exhibit 11. Comparison of present and proposed batch operation agueous cleaning systems

Capacity {tank size.in mm} of each Cefreéyehtiiﬁg capachy {iank size
Location No. stage of the present ultrasonic in mm) of the proposed aqueous
sysiems using OD8's systemns
Component assembly 2 300x450x350 3004002400
Hybhrid cirouits 1 460320x350 300x450x350

4.2.4 Purchase of agueous exposure and stripper nnits 1o process dry-film photoresist

Presently, ODS-solvent processed dry-film photoreist (DFPR} is used to transfer circuit patterns
on copper-clad circuit boards. The proposed aqueous processed DFPR is less efficient than the present
system. As is shown in Exhibit 12 below, it reguires 25-30 per cent more time, that is there willbe a 25-
30 per cent reduction in productivity. Congsidering the actual annual production output of 26,000 m?®,
an additional DFPR exposure/development capacity of around 10,000 m? (which is slightly more than
30 per cent of the installed capacity) will be required to raise the output capacity of the non-0DS
process to that of the ODS-solvent using process. The estimated cost of an automatic developer with
an annual output capacity of around 36,000 m? is US$ 100,000,

Exhibit 12, Comparison of different development technigues

Process name ODS-solvent process ' Agquieous process
1 [Exposure fime Setting 7-0 for clear copper Setting 8-10 for clear copper
2 {Development time 30% of break point 50% of break point

Te complete the photoresist processes, an agueous stripper will also be needed. Such
equipment with an annual capacity of 26,000 m?® will cost US$ 130,000.

4.2.5 Site preparation and installation of machinery

Exhibit 13 gives the site schematic of the ITI-Mankapur factory and the location of cleaning units
and deionized water plants. The initial observation follows:

a} Deionized water supply:

Ground water is the only water source at ITI-Mankapur. The quality of the virgin water,
however, is not suitable for use in aqueous cleaning operations. It contains dissolved and

suspended solids and has a very high pH {(alkaline). Therefore, water treatment, that is
deionizing, is necessary.

Bt es———————= A s a
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Exhibit 13. Site plan of I'TI-Mankapur Factory
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Presently, two delonizing plants are employed in the Factory. DI Plant #1 with a capacity of
1 m®*/hr, feeds the Hybrid Circuits. DI Plant #2 has a capacity of 5 m®/hr and supplies the
Connector and Metal Parts plant. Both DI units work at full capacity and cannot allocate any
DI water to new cleaning equipment. Furthermore, the new equipment will be installed far
from any fresh water piping and drainage. The DI water requirement of the new cleaning
equipment is estimated at 5-6 m*/hr. With the physical locations of the new equipment, it
seems very difficult to distribute DI water from one plant. Therefore, it is planned to buiid
two new plants to supply the degreasers in SEA and CMB plants, and to increase the capacity

of the DI plant supplying the Hybrid Circuit plant so that it can provide for the aquecus
developer and stripper equipment.

b) Water recycling and purification:

It is targetted that 80 per cent water recycling and purification will be achieved across the
new processes. Again, due to the physical location of the equipment, one-point water
processing is impossible. Depending upon the requirements of the actual equipment, it is
expected that at least three water treatment units will be required: one for the SEA plant,
one for the CMB plant and ope for the PCB production. The cost of the first one is estimated
at US5 50,000 and the latter two at US$ 20,000 each.

¢} Waste water drainage:

Unfortumately, the proposed agueous cleaners have to be instalied at locations without water
drainage. Therefore, highly complicated and costly drainage systems will have to be
constructed. This separate drainage piping, however, can have an advantage. That is, the
waste water from different equipment containing different effluents {such as sponefiers and
surfactants from automatic cleaners, stripped film from film stripper, etc.) can be kept
separate and treated individually.

d) Waste stream treatment;

At the Factory, waste streams from the following processes are treated:

PCB plant:

& cleciroless copper plating line
electroplating line

tin lead plating line

copper etching line

L 2N R

:

gold plating line

electroless nickel plating line
electroplating line

tin lead plating line

Effluents from the above-raentioned lines are processed in 4 holding tanks, 4 reaction tanks
with strirrer and pH controller, chemical dosing tanks with automatic dosers. There is also
a combined neutralization tank for final pH adjustments,

Air pollation is controlled by 8 scrubbers,

The above facilities are just adequate to treat the existing quantum of effluents. Therefore,
the additional (or different) pollutants from the proposed aqueous processes must be
separately treated. USS 30,000 is allocated for this purpose.

il
|
I
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e} Electric power requirements:

The electrical power requirement of ITI-Mankapur is obtained from two sources: U.P. State
grid and Factory's captive diesel electric generator. Exhibit 14 and 15 give the details of
amounts and costs involved in different electric power souzces.

Exhibit 14. Flectric power requirements and costs

Consumption, KkWh Unit cost, UISSAWH Total cost, US$
Grid power 24,000,000 0.074 1,784,615
DG power 750,000 D.332 249139
Total 24,750,000 2.033,75%
Average 0.082
Exhibit 15. Cost of diesel electric generation at ITFMankapur

fnvestment USE 1,700,000
Annual depreciation at 10 per cent Uss 170,000
Average annual output kWh 750,000
Unit depreciation cost USSAWhH 0.227
Uinit fuel cost USS$AWh 0.071
Unit lubrication cost US$KWh 0.005
Subtotal USSKWh 0.302
Unit maintenance cost at 10 per cent of production cost USSKWh 0.030
Total per unit cost USHKWhH 0332

The electric load of present CFC-based cleaning equipment is given in Exhibit 18,

Exibit 16. Installed electric load of present cleaning systems
Unit Total hours/ Annual
Division Equipment Qty | power | power oar total,
wo | oww Y KWh
SEA O8L: mutfi-stage automatic cleaner 2 13.5 27.0 4,080 | 110,160
SEA OSL: CFC distillator 2 95 190 | 4,080 77,520
CMB KERRY: ultrasonic vapour degreaser 2 8.0 160 4,080 85,280
PCB ANNEMASSE: ultrasonic vapour degreaser with 1 80 80 4,080 24 480
robot conveyor
PCB VIBRONICS: ultrasonic vapour degreaser 1 4.0 40 4 080 16,320
PCB DUPONT.: film developer 1 440 4.0 4,080 16,320
R e es .. — b rreTTTEYETTTETEYYTE T SO S ———————————————————— i— A————o
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Linit ‘Total hours/ Annual

Division Equipment Gty | power | power year total,

kKW kw KWh
PCB ISC. distiilator for developer 1 12.0 12.0 4080 48,960
PCB ISC: chiller for developer 1 6.0 6.0] 4,080 24,480
PCB ISC: fim stripper i 75 7.5 4080 30,600
TOTAL 105 414,120

The proposed agueous equipment will reguire much more power which is estimated at
400 kw. Although the present infrastructure, that is, the distribution transformer and diesel
electric generator, will be able to handle the added load, a number of cables will have to be
replaced to carry the heavier currents.

The project includes funding to prepare the sites for the equipment installation (total
US$ 45,000). This funding is for electrical supply and plumbing to ensure safe installation of the
equipment, Modifications are necessary to the cleaning areas so that the process flow of the new
equipment is uninterrupted in times of high volume cleaning. Technical staff of the equipment
manufacrurer will help in the installation work.

5. Justification for selection of alternative technology

In the solvents sector, especially in the case of electronics cleaning, there are many options to
the use of ozone depleting solvents. Usually the choice of the alternative cleaning process is dependent
upon the type of market served by the solvent user (or equipment manufacturer). Most commercial
applications have more flexibility in the use of new technelogy, because of the inherent need for
commercial entities to maintzin their competitiveness in the world market. However, many
organizations build products known for their high degree of reliability for use in military aircraft,
satellites or other difficult professional {industrial and commercial) operations. These organizations
spare no cost to ensure that products made by their organizations are dependable and reliable.
Considering the high reliability requirements of ITI-Mankapur products, the migration to non-0ODS
cleaning should be planned and evaluated extremely carefully.

Switching from CFC cleaning applications and other uses of chlorinated solvents to water-based
processes is the most practical for organizations that prefer to eliminate organic solvents from their
cleaning processes. The use of aqueous cleaning processes reguires the availability of ample quantities
of water and the ability to treat the effluent so that the waste from the deaning process does not
contribute to environmental damage. Changing to aqueous based processes also requires that the
materials used in the production of the product are not damaged by water or aqueous based residue.

In this project, the use of agueous based processes is chosen because the efficient use of water
as a solvent will not damage the environment and because water is a plentiful and inexpensive resource
in Mankapur. Other altematives require that the cleaning by-product, whether it is contaminated water
or an organic solvent, be further processed before the cleaner can be reused or returned to the

environment. However, the use of photoresist development and stripping processes will require
treatment of wasre stream.
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6. Project costs
{Unless otherwise noted, all costs in this section are economic, rather than financial costs.)

The incremnental recurring costs are included in this project. Incremental costs are offset by the
reduction in cost for the ODS solvents and cost of waste disposal. The costs of utilities and of solvents

may differ between this project and other projects in India. These costs were evidenced by receipts
from each of the companies,

Finally, the cost of acquiring the necessary environmental permits is included as part of the
project.

Total project costs;

As described below and presented in detail in the relevant annexes {Annexes 1,2 and 3), the total
project cost is US$799,154. Because there are no non-ObS investment costs associated with this
project, the total project cost equals the ODS reduction portion of the overall project. The total project
incremental cost of US$799,154 was ealculated as the economic capital costs minus the net incremental
recurrent savings for four years discounted at 10 per cent plus the project preparation costs.

Investment {capital) cost {see Annex 1)

As detailed in Annex 1, the total investment cost is US$1,155,0066. Major components of this
cost include the purchase and installation of two continuous operation agqueous cleaning systems
(USS 400,000, four batch processing agueous cleaners (US$ 240,000), three water recycling systems

{US$ 90,000), one DFPR exposure and development anit (USS 100,000), one film styipper (USS 130,000),
as well as other related costs.

Incremental operating costs/savings (see Annex 2)

if the project was not undertaken, the annual operating cost, exclusive of tax, would be
US5277.842. If the project is implemented, the annual operating cost will be US$156,750, resulting in
an annual incremental operating savings of US$(121,091). Given an equipment lifetime of 10 vears and
a discount rate of 10 per cent, the net present value of the first four years of incremental operating
saving is US$(383,847). A more detailed breakdown of operating costs is provided in Annex 2.

Revenues:

This project will not provide ITH-Mankapur with any incremental revenues.

Local ewnership ratio;

Local ownership fraction of 100 per cent was considered to determine the amount of eligible MF
grant financing. since the total project incremental cost should be multiplied by the fraction of local

ownership to determine the proposed grant amount, total proposed MF financing is equal to total
project incremental cost, Le, US$799,133.

fie=hi_pd | date=83 06-21
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II

Contingencies:

A 10 per cent contingency has been included in all calculations.

Breakdown of total project costs:

The breakdown of total project cosis is given in Exhibit 17, Although the economic life of

the project is 10 years, the incremental operating costs (or savings) is calculated for a period of 4
years.

Exhibit 17. Breakdown of total project costs

Description of cost 10 year period, US § First four years, US$
Investment (capital) costs 1,188,600 1,158,000
NPV of incrementa! operating (savings) {744 056) (383,846}
NPV of incremenial opetating revenues 0 0
Total costs 414 944 775,154

Unit Abatement Cost {UAC) (see Annex 4):

As shown in Annex 4, the UAC for this project is US51.39 per ODP-weighted kilogram of ODS
phased out per year. This number is derived from an annualized incremental cost of capital of
USS 188,569, first vear incremental annual operating savings of U$%(121,091), and phasing cut of 48.48
MT {ODP-weighted) of ODS per year.

Proposed MF Grant:

The proposed MF grant for this project is U$$763,89%9 and was calculated as follows: First, the
total investinent cost of US$1,159,000 was added to the net present value of the incremental operating
savings over the first fouwr years of the project, which is US$(383,846). To the resulting total of
US$7735,154 project preparation costs of US$24,000 was added 1o find the total costs Us5799,153, This

sum was then multiplied by the 100 per cent Indian ownership ratio of ITi-Mankapur to vield the the
same grant amount of US3§799,154,

7. Financing plan

MF funding is a grant and is limited to the incremental cost as calculated above. Any costs not
covered by the MF funding as calculated above must be financed by other sources. A financing plan to
cover all project costs will be included giving terms and conditions of other loans.

= i S s T LA o —
O A R A e
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8. Project implementation

Management
The Ministry of Environment and Forest (MOEF) will oversee the successful implementation of

this project. The project will be carried out at the ITI-Mankapur in cooperation with C-MET of the

Department of Electronics. UNIDO will also provide technical assistance to the project during its
implementation.

Procurement

Project procuremnent will comply with the UNIDO procurement procedures. These are described
in the related UNIDO documents.

Disbursements

Fund disbursements will comply with UNIDO financial procedures. These guidelines are
described in the related UNIDO documents. The schedule for dishursements will be decided upon at
the beginning of project implementation.

Audits

For auditing, UNIDO's project evaluation and review procedures and project fimancial
management data will be used.

Schedule of activities

The project roadmap is given in Exhibit 18,

Exhibit 18. Project roadmap

Activity Desoription Responsible Timing
1 | Approvat of the project Multiatersl Fund Start
Make a detsiled project work plan {T-Mankapur, UNIDO 10
Arrange the study-tour UNIDO, ITiMankepur | 10
Discuss cleaning technology & equipment
a | Technical discussions ﬁﬁﬁ:ﬁgg&ﬁﬁgﬁ;ﬁ;ﬁxﬁ IT-Markapur, UNIDO | 10
shudy tour
5 Carry osxt faﬁabgiiy and materials Evakf_aie the e’{fecﬁvemss of different non-0DS T-Mankapur, C-MET, 20
compelibility tests cleaning lechniques UNIDO
6 | Select technology Finalize the oplimuim dleaning technology & prepare M-Mankapur, UNIDO | 20

the list and specifications of equipment and materigls

srere————
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Activity Desoription Responsible Timing
. ) i Prepare bidding documentz, invile bids, evaluate
’ mﬁ mma!mw bidding, bids ar:d kol commercial negotiaions based on the
T | including evaluation and soct oaui 4 sian the UNIDG, H-Mankapur 3Q
commerciai negofiations selscled lechnology, select aquipment and sign
contrack(s)
8 Design fpf:diﬁ(:aﬁms of the site Efzgme{mﬁ. ineori dasign.oi ﬁm‘ fiies (water and eleciriciy), ITi-Mankapur 3Q
and faciities piping and civil engineering.
8 | Prepara faciities Construction {Ti-Mankapur 4Q
1 Pregmﬁmfmm’sm of bocal Mra or make m&?usa the locally sunplied Tl-Mankapor 40
eguipment and machinery equipment and machinery
11 | Technical fraining Traiing of lachnicel etalf abrosd endior in India M-Mankapur, UNIDO 4Q
19 | Aeceptance lost, instaliation and TH-Mankapur 5Q
commissioning of equipment
13 Start ulilizing new dleaning ITh-Mankapur 5Q
processes
14 | Evalute the processes UNIDO, ITi-Mankapur | 5Q
15 | Evaluate the project UNIDO, ITk-Mankapur | 6Q

9. Reguired regulatory actions

No regulatory actions, other than routine permitting, are required to implement this project.
Under the existing agreement with the UNDP, equipment and machinery imported as part of this project
will be exempt from import duties levied by the Government of India.

10.  Results
Direct Project Impacts

The project will eliminate annually 48.48 MT of ODSs (ODP-weighted) at the ITI-Mankapur
Factory.

Indirect Project Impacts

As far as the indirect effect such as the transfer of technology to other enterprises in following
projects is concerned, this project will have a big impact. The project design has been made to
maximize this impact. Particularly, the involvement of C-MET of DOE will ensure the successful
repetition of phasing out projects in the indian electronics industry.

Otherwise, assuming a successful transition to aqueous cleaning in ITl-Mankapur, the quality
and performance of ITl-Mankapur products will remain unchanged. Assuming that a grant is provided
to cover the incremental costs, there is unlikely to be any impact on product price. Absent a change in
quality or price, consumer demand and production levels are expected to be unaffected by the project.
The environmental impacts associated with this project are discussed in Annex 3.

s —— —
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Overview of annexes

Annex 1: Breakdown of investment (capital) costs,

Annex 2: Breakdown of incremental recurring costs/savings.

Annex 3: Breakdown of incremental revenues (benefits).
Annex 4: Calculation of unit abatement cost {UAC).

Annex 5 Environmental impact assessment (EPA}
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Annex 1. Breakdown of investment (capital) costs

Description of cost flem Lnit Hﬂg ggat, Qty c o:;,} QSI%
1.0 | Training and engineering
1.1 | Material compatibility, process development and reliability | week 400 30 12,000

testing (LOCAL}
1.2 | Sudy-lour week 4,000 8 32,000
1.3 | Consultents: material compatibility studies, instaliation week 10,000 20,000
assistance, follow up, etc. INTERNATIONAL)

1.4 | Project monitoring missions week 5,000 2 10,000
2.0 | Confinuous agueous cleaning system
2.1 | In-ine aqueous cleaning machines nos 200,000 2 400,000
2.2 | Water filtration and recycling equipment nos 50,000 50,000
2.3 | Installation costs (electrical, piping, ele.) nos 25,000 1 25,000
3.0 | Batch processing aqueous cleaning systems
3.1 | Aqueous cleaning machines nos 80,000 4 240,000
3.2 | installation costs (electrical, piping, efc.} nos 5000 20,000
3.3 | Water filtration and recycling equipment nos 20,000 2 40,000
4.0 | Agueous photoresist exposure and development system
4.1 | Aquecus DFPR exposure and development equipment set 100000 1 100,000
42 | Aqueous stripper equipment st 130000 1 130,000
5.0 | Miscellaneous
51 | Waste treatment set 30000 1 30,000
5.2 | Transporiation: shipping and insurance set 50000 1 50,000
TOTAL INVESTMENT COSTS 1,159,000
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Annex 2. Breakdown of incremental operating costs/savings
Unit Pre-project Post-project
Description of cost item Unit cost, Oty fotal cost, totel cost,
Uss Uss uss
A. | Solvent/media costs per year
Al | CFC-113Methanol kg 3.072 39,000 118,825 )
A2 | CFC12 kg 2.800 5,000 14,000 0
A3 | CTC kg 2553 2,000 5108 Q
Ad | MCF kg 1.440 23,000 33,120 4]
AS | TCE kg 1.110 20,000 22,200 0
AB § DCM kg 0.850 47,000 38,950 0
A7 | Water @ 80% recycling m3 0.100 30,600 0 3,000
Sub-total 234 201 3,000
B, | Electricity costs per year
B1 | Current systemns (100 kW, 2040 kwh | 0.082 414,120 34,041 0
hr#yrishift, 2 shifts)
B2 | Agueous cleaning systems (400 kW, kWh 0082 ¢+ 1,632,000 4] 134,150
2040 hriyear/shift, 2 shifts)
Sub-total 34,041 134,150
C. | Water treatment costs per year
C1 | Recycling costs 10000 1 0 10,000
C2 | Labour costs {processes using ODS's) wim 400 24 8,600 4]
C3 | Labour costs (non-ODS processes) wim 400 24 G 2800
Sub-total 9,600 19,600
TOT‘AL PRE-PROJECT COSTS/YEAR 277,842
TOTAL POST-PROJECT COSTSIYEAR 156,750
TOTAL INCREMENTAL SAVINGS/YEAR {121,001

Annex 3. Breakdown of incremental benefits

For this project, there is o incremental benefit.
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Annex 4. Calculation of unit abatement cost

A, ODE phase out

Al Average use of CFC-113 based solvent per year MT 36.80
A2 | ODPof CFC-113 1.07
A3 | ODP-weighted CFC-113 phase out (A1"A2) MY 3u.48
A4 Average use of CFC-12 based solvent per year MT 4.50
A5 | ODPof CFC-12 1.00
AB | ODP-weighted CFC-12 phase out (A4*A5) MT 450
AT Average use of CTC based solvent per year MT 2.00
A8 | ODPof CTC 1.10
AS | ODP-weighted CTC phase out (A7"AB) MT 2.20
A10 § Average use of MCF based solvent per year MT 23.00
A11 | ODP of MCF - 010
A12 | ODP-weighted MCF phase ouf {A10"A11) MT 2.30
A13 | Tatal ODP-weighted phase out 458.48

B. Annualized capital cost

B1 Total investment cost from Annex 1 Uss 1,158,000
B2 Equipment life Year 10
B3 Discount rate % 10
B4 Annuglized capital cost (B1"0.1627) LSS 188,569
. Annual incremental operating savings from Annex 2 UsSS (121,091)

D. Linit abatement cost

53 Annualized capital cost per kg ODS phased out US3/kg 3.89

D2 | Annual incrementat operating savings per kg ODS phased out US$kg -2.50
{C/A1371000)

D3 1 Unit abatement cost (D1+D2) US$kg 1.39

o o ettt et —
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Annex 5. Environmental assessment

In the proposed aqueous cleaning systems, dejonized water will be used to clean electrenic
parts withowut the aid of additional cleaning agents. Therefore, this method of cleaning does not
pose an environmental hazard. The waste water effluent from both the agueous system and the
wet-media blasting system will be filtered and deionized by a wastewater recycling system. The
solid waste generated during resin column angd filter maintenance will be treated or disposed of
properly off-site,

It is unldikely that the project will have an adverse environmental impact. ITI-Mankapur
will have to obtain permits from the necessary authorities prior ta installation of the cleaning
equipment.

Y — ——
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{2)

TECHNICAL REVIEW - UNIDO INDIA PROJECYT

Technology

(a) The chosen approach, agueous cleaning is as safe as, or
safer than other alternatives such as semiagueosus, terpenes,
hydrocarbons, isopropyl aleohol, etc, while semi agusous

technology is mentioned, all cost estimates are based on
agueous technology.
(b) If the right technology s chosen, it should be

appropriate throughout the operating- lifetima of the
equipment. The ‘ten (10) yeaxr 1life time used in cost
estimate is short if the equlpment is properly maintained,

(c! Feasiblllty of transfer to India.

{1) Since this is a government project, any lmpert
authorization, licensing agreement, permit or any other
regulatoxy approval, should not be an ohstacle.

(11} 1Insufficient information.

{11i} The Indian Government  appears to have settled on
agueous cleaning  technology, No information is
provided on how it reached this determination, Was &
no clean option considered such as low solid fluxen for
circult boards? Are water based fluxes to be utilized?

{iv) . No comparative cost data is provided, Indis
should " have ruled cut the modification and use of
existing cleaning egquipment  before proposing
replacement with new procasses. Exlsting conveyor

systems should be suitable £or incorporatlon into any
in line autowated system,

Environmental Impact

{a) The proposad substitute procusses to be conaldered have
no ozone depleting potential. The potential for qenerating
global warming gases from additives (surfactants, builders,
rinse agents} or from semiagueous cleaners is poszible but

minimal. Parflorocarbon rinse agents should be ruled out
due to hlgh GWP and cost.

{b} Health and safety considerations were not directly
addressed, Congidering the hazardous nature of solvenls
ugsed Iin current cleaning operations, methylene chloride,
carbon tetrachloride, ete., this omission may Dbe
understandable. Dapending on the cleanar c¢hosan, some
additives have potential health impacts, such as €he
surfactant glycol ether. Some semiagueous cleaners also
have safety and health considerations that must be addressed

L



3}

1§ puch cleaners aré¢ ultimately proposed.

project Cost

(a) Bince no specific product, manufacturer, unit capacity,
performance speclfication, or other supporting documentation
is provided, no in-depth review of cost estimates can be
made. Such justiflication should be provided before project
costs are approved. The proposal estimated costs are pore

& to convart the manufacturing processes

fdentified to alternative cleanexrs, atxippers and related
eguipment. .

{b) Yes. While this review is not made based on an on-slte
knowledge of the manufacturing facility described, knowledqge
of asimilar facllities would indicate the presence of
existing egquipment, conveyors and utilities that could be
incorporated into this project. The proposal appears to be
based on the decision that all equipment and modifications
are necessary and cannot utilize existing equipment and
utilities. Do the manufacturers of the existing equlpmant
already have retroflt design packages? Many o and this

option should be 2xuled  out retfore nev equipment ia
authorized,

{c) Cost pf egquipment

(1) No. The evalvator is not fawiliar with the level
of justification required at thisg point in the funding
procass., The cost estlmates appear inflated to take
care of any unforseen contingency or pther objectivae of
the grant reguestor. Approval of any grant funds shouléd
be predlcated on more debtalled Justification and
supporting documentation o  include raasons for
choosing ‘a specliflic manufacturer's product.

(11} The potentisl for wutillzing existiang equipment
has not been adequately addressed. For example, has
the potential for using some of the new HCFC blends
been consldered as drop 1In zeplacements for CFC's in
the exlsting in-line dagreaser? If not, why not?

{111} The grant reguest appears to provide adeguate
funds for any foremeen or unforsegn contingency.

{iv} Previously discussed.

(v} No.  Disposal or reutilization of existing
eqguipment i1s not addressed,

{(vii} Depending on the equipment model chosen, the
potential for increased manufacturing capaclity could

occur desplte clalms that only existing capacity will
be malintalined,.

s



{4}

{5}

{8} -8ince this is an Indian Government praject, any
training of the technical staff that cannot be conducted on~
site by the equipment manufacturex, should be at the expense
of India. The World Tours {1.3 study-Tour) proposed to
exient, evaluate, and select the appropriate technology
should be more than adequate to satisfy any out—-of-country
training required. Expenses related to on-site training

should be & speclification of the egquipment purchasge package,
not a separate line item. '

{a}

(1) Operating costs for energy, power consumptilon,
and raw materials are estimated ¢to be signilflecantly

higher than existing uses, The magnitude of the
difference needs scrutiny.

{18} Not addressed

($1%) Yes. The cost savings by switching to agueous or
semiagqueous cleaners (s not adequately addressed. The
current copts of hazardous. waste disposal 1s not
addressed., The current raw materlal cost of
chlorinated solvents is significantly less than the
cost of such wmaterials in Burapes or North America.
Much greater savings have acexrued to comparatlive
changes in this country. U. 8. companles report a pay
back on investment in the 1-3 year time frame. BY
India's estimate, the only bhenefit to be derived is the

alimination of the use of huge guantities of ozone
depleting substances. ‘

Yes, The goal to eliminate the use of chlorxinated solvents

by the year 2000 is not in keeping with goals of the
Hontreal Protocol.

Recommendatlions

{a) This obviously 1is a3 nesded project, Bince great
benaefits will acecrue to India by making the proposed
changes, more of the cost should be borne by India. Tha
estimated costs of capltal eguipment appears high. Any
project approval (equipment ' purchase} should only be

approved after a cost effective evaluation of compsting
processes has been completed.

{b) Other 1line i{tem costs proposed should be explained.
Line item 1.2 Is to be accomplished by government anployees
amd, therefore, should not be ap additional charge, Line
‘itenms 1.4 and 1.6 should be part of the equipment purchase

prica. Line item 1.7 would appear to fund additional
international travel. 1Is this necessary? .



THE MONTREAL PROTOCOL ON

SUBSTANCES THAT DEPLETE THE QZOME LAYER

CQUNTRY

SECTCRS COVERED

CDE CONSUMED IN SECTOR
PROJECT TITLE

BFROJECT ECONOMIC LIFE
PROJECT DURATION
FROJECT IMPACT
PROBCSED RUDGET

PREOPOSED OTF GRANT

UNIT ABATEMENT COST
IMPLEMENTING ENTERPRISE
IMPLEMENTING AGENCY

NATIONAL COORDINATING
AGENCY

India e

Ssolvents

LGOMT  CFC-12; 1oMT CFC-113 (19913

Conversion of Process for Manufacture of
Disposable Syringes from EQ/CFC-12 to EC/CO,
Sterilisation and Dirsect Siliconigation

7 Years

1 Year

54 MT QDS per annum

Incremental Capital Cost Uss 39,800
Incremental Operating Cost UsSs 128,000
Total Project Cost Uss 77,000
Uss 780, 000!

Uss 3.37 Per kg 008

HINDUSTAN SYRINGES AND MEDICAL DEVICES pvT. LTD.
THE WORLD BANK/IDAI

MINISTRY OF ENVIRONMENT & FORESTS
{MOEF)

silicon carrier.

This project will phase cut CFC-12 currently used in combination with
Ethylene Oxide for sterilization of syringes, needies and other
disposable medical devices manufactured by Hindustan Syringes. I is
proposed to replace the 12/88 EQ/CFC-12 sterilization gas mixture with
a 10/%0 EO/CD, gas mixture and to replace silicon CFC-113 spravers
with pure silicon sprayers. To accomplish these objectives, new higher
pressure sterilization chambers will be installed to assure K
satisfactory sterilization with BO/CO, and special silicon spray
nozzles will be installed to eliminate the need for CFC-113 as a

TECHNICAL ASSESSMENT: This subproject has been reviewed and supported

by OORG tachnical reviewer Art Fitzgerald. His comments are attached.

e s e e

PROJECT SUMMARY

1

The project was considered by the MFEC af their March 1994 meeting and was given permission 10

proceed. This OTF request is for financing eligible incrementat capital and operating costs.



PROJECT OBJECTIVE

The objective of present project iz to install carbon dioxide
{C0O,) ~ethylene oxide (EO} sterilisers to replace the current CFC-EQ system and
replace nozzles for siliconisation of syringes by a medium other than OFC-113.

SECTOR BACKGROUND

India’s various disposable medical devige manufacturers are consuming about
19 MT CFC-113 per year for the purpose of siliconisation and block testing of
needles and siliconisation of disposable syringes. CFC-113 is used as a delivery
agent for silicon. This guantity will continue to grow unless new facilities
which do not use CFC-113 are ingtalled. In 1995, CFC~113 consumption is expected
to reach 40 tons for these applications at a growth rate of 20% per annum., 'The
sector also congumes approximatrely 100 mt/y of CFC-12 in CRC-EQ mixture Ffor
sterilisation. CFC-12 is used as a dilutant primarily to reduce the explogion
risks involved with the use of EO.

ENTERPRISE EBACKGROUND

Hindustan Syringes Ltd. has been in the field of medical devices since
1957, The enterprise capacity for devices iz 90 million syringes, 128 million
needles and 3 million IV cannulas. The utilization of plant capacity is around
100%. The company products cater to approximately 55% of the market share in
tndia. The technoclogy emploved at the company’s facility originates from South
Korea, Japan, Taiwan and Germany. The export market accounts for roughly 20% of
the turnover. The exportsg are to the developed countries. The company is 100%
Indian. ‘

PROJECT DESCRIPTION -

The enterprise will replace existing starilisation squipment which is
incompatible with the pressure fluctuation demands necessitated by the CO,-EO
technology. Sterilisers using CG.~-EO mixtures are available in the World market
and the technology is well proven. The main capital egquipment consists of three
imported sterilisers and 32 npew siliconization spray nozzles.

JUSTIFICATION FOR TECHNOLOGY SELECTION

The enterprise has examined various technologies. The alternative opted
for sterilisation technology has been found to be the most cost-effective and
well proven. The chosen technelogy is in commercial use with manufacturers of
similar products in the developed countries. Pure silicon application nozzles
have recentiy become commercially available and have been chosen tc completely
eliminate the need for solvents in this gervice.

PROJECYT COST

The proiect incremental cost of US$767,000 has been calculated as thé.
economic capital cost plus the net incremental recurrent costs for 2 years, plus
10% contingency on capital cost,
CAPITAL (0OSTS

Capital cost is US$63%,000 including handling, installation charges and 10%
contingency. Taxes and duties are sxcluding (hnpex A .

INCREMENTAL RECURRENT COSTS

Net incremental operating cost of US$64,000 per year undiscounted for 2
years amounts to US$128,000 {(Annex C).




BEMEFITS

There will ke no benefits to the enterprise by changing the exigting CFC-ED
steriligser and replacing silicon applicators.

OTF GRANT: The request for $730,000 includes project costs of §767,000 plus a
3% financial agents fee of $23,000.

LOCAL OWNERSHIP. Local ownership of 100% was considered to determine the amocunt
of eligible OTF grant financing.

UNIT ABATEMENT COST
US55 3.37 per Kg. ODP/Year

FINANCIAL AND ECONOMIC ANALYSIS

Since there will be no savings tc the enterprize, financial internal rate
of return and economic rate of return are not applicable.

PROJECT IMPLEMENTATION

The implementaticon of the project is scheduled as iliustrated in Annex B.

DIRECT PROJECT IMPACT: This proiject will phase out 50 mt of CFC-12 annually
after one year from the date of order. It will alsoc pave ths way for additiconal
phase out of &€ mt of CFC-113 which would eventually be covered under Phase II of
the project.

INDIRECT PROJECT IMPACT: The enterprise can export its products to developed
countries where restrictions have been imposed on products that contain ODS or
arse manufactured with 0DS.

Changes in Project Scope and Costs Due to OURG Comments. Enterprise has agreed
to investigate uge of HCFC solvents and non-ODS alternatives as part of the
technology selecticn process for silicenisation.



PROJECT COST SUMMARY
Hindustan Syringes

SUB-TOTAL
) Uss
CAPITAL CDSTS
3 - &m3d Sterilization Chambers 297,000
12 - 3ilicon Application Nozzles 256,000
Clearance and Installation 28,000
S0B~-TOTAL 581, 000
Contingancy {(10%) 58,000
INCREMENTAL CAPITAL COSTS 639,000
INCREMENTAL OPERATING COSTS 128,400
TOTAL PROJECT COST® 767, 000

Duties and taxes have been excluded from all project costs.



Annex B
IMPLEMENTATION SCEEDULE
Hindustan Syringes
From To
Progurement & Installation 30-94 4Q-24

Startup 40~%4 1Q-95




Annex B

INCREMENTAL OPERATING COST
Hindustan Syringes

The new sterilization process employing C0,/EQ0 will operate at presgure
4 times greater than that currently used., Larger (20%) chambers will also be
required to accomplish comparable rates of production. Consequently the total
welght of gas regquired at a given production level will inecrease in proportion
to the molecular weight, pressure, and chamber volume as shown below.

Current - ODS fNon - OD8

Base Yaay 1993 1593
Syringe Production {(million units/year) 105 105
Ga; Composition 1Z% EO 10% EO
88% CFC-12 90% O,
Avyg. Molecular Weight of Gaa 1i1.2 44
Total Chamber Volume {(m3} 15 18
Chamber Pregasure (KN/cm2 abs) 50 200
Cyeles per Year 00 300
Gas Conisumed (metric tons) 56.82 107,52 ¥
3as Price (US$§/metric ton) 3111 2222

¥ Gas congumption projected for current production using non CD2 gas as per
calculation halow.

MT Gas/year = 56.82 x {44/111.2) x (18/15) x {200/50) x ($00/%00) = 107.%2

Incremental Operating fost per vear = {107.92 x 2222} - (56.82 x 3111} =
564,000

The ineremental costs requested are for_2 vears onlv on the basis that by
1997, Hindustan Syringes will have reduced their operating costs and/or )
increased their prices sufficiently to sustain profitability at current levels -
without further asgistance from the Multilatsral Fund,

cliwp3 imaimeh\hindusta 6/7/94
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northom Northern Telacom Tot.: (905] 566 3000
felecom Limited Toiox: 06 960348

ux: | 278 1143
3 Raben Speck Parkway Fome: (905
Missrisasaga, {(lat
Caneda 42 3CB

Executive ollices

FOR DELIVERY BY FAX
June 2, 1994

Naimeh Hadjitarkhani
The World Bank
Fax: 202-477-7352

Dear Ms. Hadjitarkhani:

As requested 1 have reviewed the latest proposai for Hindustan Syringes (your
fax of May 25, 1994).

The technology as now proposed eliminates CFC's in the needle manufacture
and, as I recall, a reduction in operating costs has also been attained.

1 offer my approval of the proposal as it now stands.
Sincerely,

A. D. Fitzgerald

Director, Environmental Projects



“e-AD. FitzGerald = 416-5656-5346 (ESN 386-304%) Lo for Darz

I .
- .
‘;;J - - 1
H g
. .

Hindustan Syringes produces various medical devices and uses CFC -
12 in.combination with ethylene oxide 10 sterilize needles and
syringes, and CFC-113 as a carrier of silicon for their lubrication.
This project proposes to convert the CRG-12 using process to a
a process that uses carbon dioxide in combination with the ethylene
g oxide. The project also proposes a small study to find alternatives to

s. _ CFC-113 in the lubrication of the needles and syringes.
Recommendation

The proposal 0 convert the sterilization process to carbon dicxide
rather than CI'C-12 is supported. The Phase 2A, exploration of

b alternatives 1o CFC-113 in siliconisation of needles and syringes is
CE also supported, however it is recommended that this study also
I include a review of the applicaton of bridging chemicals such as
vE HCEC solvents (see comments in Technical soundnass below).

e

Information is adequate to provide a fundamental understanding of
the manufacturing processes, especially when combined with
knowledge of similar manufacturing processes elsewhere that the
reviewer has. ]

Technical soundness

A mixrare of gasses is needed in the sterilisarion process 1o reduce
the potental of explosions from ethylene oxide — carbon dioxide
should serve this pumose. It is understood that Hindustan will
proceed with direct siliconisation of the syringe barrels but that an
alternative carrier solvent is required to siliconise the syringes and
that the snudy proposed in Phase II, Part lIA would idenvfy the
most appropriate alternative, The reviewer is aware that at least

one North American manufacturer of syringes and needles has opted
for an HCFC solvent as an interim means of providing the carrier for
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?;” the silicon. Moreover, 4 representative of DuPont has indicated that
hydrocarbon based solvent blends are in advanced development

stages which may offer an appropriate long term alternative to the
CFC-113 that is carrently in use

;?3%!;
B
Lessons from experience
= The approach proposed is logical and will see an early phase out of
b 50 tonnes of CFC-12 using techunology that has little risk of failure.
Given the availability of HCFC solvents and the developments that
e appear 10 be taking piace in the chemical industry, the proposed
' Fhase HA study for an altermative carrier solvent in the
ot siiconisation process is a sound approach that should lead to 1
i selection of the most appropriate technology. ) '
5 There do not appear t be any significant environmental issues
%2 associated ‘with the switch to carbon dioxide as the explosion .
o ~ suppressant in the sterilisation process.
i ,
l:' Appropriate engineered contrals will be required for the carbon
dioxide-ethylene oxide system.
) The cost of converting to the alternative sterilisation process is based
'* on quotations for the needed equipment. Requested money includes
2 incremental operating costs reflecting the differences in gas
7 requirements, Unit aha‘!:ement OSts, at USD- 3.8%/kilogramume,
i appear reasonable,
Other 3 .
b No additional comments.
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