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PROJECT PROPOSALS: THAILAND

This document includes the following Executive Project Summaries which were
prepared by the World Bank:

1. Automobile Air Conditioning (MAC) CFC Recycling

2. Refrigeration CFC-12 Recovery and Recycling Project

3. Thai Airways Non-ODS Metal Cleaning



SUBFROJECT SUMMARY
COUNTRY: Thailand
PROJECT TITLE: Automobile Alr Conditioning (MAC) CFC Becycling
SECTOR COVERED: Afzreonditioning/Recycling
ODS CONSUMETION IN SECTOR: tons CFC -12 in 1991
PROJECT DURATIOR : 2 years
FROJEGT INMPAGT: 230 vons per yeesr CFG-12 Phased Out (fo be confirmed)
TOTAL PROJECT COST: USS$1,200,000 (to be confirmed)
PROPOSED OTF GRANT: UBSH00.400 {to ba confirmed)
IMPLEMENTING AGENCY: World Bank

WATIOHAL GOORDINATING AGSENCY: Departnent of Industrial Works {(DIWV)

IROJECT. SUMMARY

1, ‘The project will raduce CPC-12 consumprion through maintenance and refilling
of mobile suromobile alrconditioning (MAC) units, ellminating CFC emissions, by
venting and flushing of compressors and sooling systems during vepalr work and
diminishing leakage of CFC-12 in the operation, maintenance and refilling of MAC
equipment, The subproject will alse permit ths continued operation of axisting
squipment by the use of collected CFC-12 avofding the forced obsvlescence of
compressors still in good working conditions (substitute refrigerants camnot be
vsed in compressors designed for CFC-1Z3.

2. Ihe subprolect shissriwes are %o raduce consumption and amission of CFC-12

from MAC syetems, train servica workshop sperators on the proper systems and
techniques of performing their tasks and provide for the reuse of refrigerant
collected during servicing, thus avolding forced sarly rstizement of unics,

Subpraiect Degeristion

3, The subprofect will, In a first stage, provide training for a core group
of losal techniclans who will becoma the Eralners in the followlng scage of the
subproiect and assist In the installation of about 50 units 4including --CIC
recovery  units, gne centralized vrecycling station and Integrated
recovery/recyeling units. In the second stage, a network of 150 shops will Bbse
established to provide recovery and recycling services. Eligibility of the shops



to receive agslstance will be determinad by DIV and appralsal of each opsration
wlill be carried out by I1FCT. Because of the large number of Individual
operations and the small size of the unita to be installed by shops individually
pwned by differsnt persens or flmms, 1t {s not a practical te calculate the
incremental cost of each individual investment. Average cost and benafic
proejections have basn prepared showing that the grant element In the second atage
of the investment prograw amsunts to 65% of the equipoent cost {(l.e. &n average
of 35% cost recovery is expected). The 530 units includsd in the first stage and
all cthe TA apd training needed for efficlent subproject Implementation are
congidared to be s demonstration/training component eligible for 1002 grant
finaneing,

4, MAC's are charged on the average with 1.0 - 1.2 kg of rvefrigerant CFC-12.
Because of the servlce these units axe subjected to, leakage of the refrigerant
{s high and the loss of CFC-12 is egrimated at 1.2 kg in each service, including
losses during use as wall as venting and careless utilizacion ef recharging
squipment. Thallsnd producas 300,000 cars per year, mast of them equipped with
alrcondirnioning and 70%-80% of the country’s existing car fleet is so equipped.
MACs are used year around in Thalland and maintshance 1s not wary effective.
{CPC-12 balng relatcively cheap, car ownsrs may not object having their cars
serviced much more frequently than in the US and other developed countries).
Because of the year-rvound oparaticon of the MAC uniss, batween 30% and 40X of the
origlnal charge can be recovered when the car iz service ae that it has been
estimated that sach recovery unit will save betwesn 300 and 1,200 kg of CFC-12
per year, and, undsx conditions in Bangkok, about 600kg pur year,
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5. Tha total cost of tha subprojscr Ls estimatead at US$ 1.2 million camprising
TA, tralning and demeonatration component at an estipated cost of USS200,000., The
full cost of the TA/demonstration component plus &5% of the second stage
investment component would be financed by an OTF grant of US$500,000 to the
Governmant of Thailand; the balance of USS$300,000 will be borne hy the
participating enterprises out of their financifal resources or through lcans
recaived at normal commereial financing in Thailand.
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6. The agsumptions used in forecasting the subprcject outcoms arer units
cperacing 300 days per year servicing, on average, =2ix c¢ars per day and
recovering 40% of the MAC charge (about 1.2kg)., Under these conditiens total
volume of CFC recoverad is expscted to be 190 tons annually with all the units
operating, In addition, thers will be savings In the smission of CFCG-12 from
running units due to better maintenance of both MAC equipment and service shop
CFC dispansing appllances; total ODS savings sre estimated to be sbout 250 tons
annually after subproject cowpletion.

Ressrulnecion of Grane Tunding



7. Recovary and recycling squipment have an sconomically useful 1ifa of five
years., Oppertunity cost of forsign exchange lnvestments Iin industry is assumed
to be 12X, Using Chig rate discount To future benefick and gssuming that the
shop prica for virgin and recycled CFC-12 ia USS3.00 kg and 2.0/kg, respectively,
an average recovery and/or recycling unit would be entitled to a grant equivalent
to 65X of the inltial cost of the recavery/recycling umit.



SUBFRUJECT SUMMARY
COUNTRY: Thailamd
PROJECT TITLE: Refrigeration CFC-12 Recovery and Recycling Project
SECTOR COVERED: Refrigeration/Recycling
ODS CONSUMPTION IN SECTOR: tons CFC-12 in 1391
PROJECT DUBATION: I years & months
PROJECT IMPACT: - 30 tons per year CFC-12 Phased Qut
TOTAL PROJECT COST: US$ 500,000 (to be confirmed)
PROPOSED OTF GRANT
IMPLEMERTING AGENCY: World Bank

HATYONAL COOBRDINATING AUENCY: Department of Industrial Works (RDIW)

ERQJECT. SUMMARY

1. Subprojeer aims at redusing CFC-12 consumption in refrigeration, mainly
during the operaztion, maintenance and refilling of household and othex
refrigerators and recovering che CFG-12 refrigerant, malnly when compressers have
to be raplaced or repaired by remcving from the refrigerator cabiiner. The
subprofect will also permit the reuse of collected CFC+12 to refill compressors
during their useful life in refrigerators ownad by the publie.

2. The subproiect ablgctives are to redusa CFC conmumption, traln refrigerater
gservice operators to avoid CFC losses and to reuse CFC collected during

zalntenance work., Thalland produced abour 1.1 household refrigerators in 1990
with an average refrigevant charge of 0.17 kg «f CFC-12 per unle resulting in 2
consumption of sowe 200 tons of CFC-12, (Nearly four times as much CFC-11 is
used in waking the polyurathane insulating foam needed in the refrigerator
cabinets). Some loss of CFC-12 occurs during manufacture but it 1s not
significant in g well run factory. During the life of thas refrigerator, leakage
in the coursa of norssl use of household refrigerators and losses in servicing
them f{s estimatad at 400-309 tens annually of CFC-12,

§G§EEB§&G'€ Eggg;ig;ign

3. At present, whan a refrigerator has lost its cooling capacity, it may be
serviced on aite or takenm to a vepalr shop where the refrigsrant system Lis
openad, rhe ramaining CFC-12  discharged to the atwosphere to eliminate



contaninants from the system and new refrigerant, 60-80 recovery/recycling unita
would be wused to cellect approximately 50% of the original change. During
recycling, dust particles are £iltered out and water iz eliminaced but ather
contaninants (e.g. lubricating oil) are not separated.

Lot gnd Einaneing

4. It has been estimated that the saving in the recharging units with recycled
CPC-12 will cover operating costs (mainly electric powsr and additional labor
cost} so that the Initlial cost of the recovery (re¢ycling unive, installation,
zpaves and leak detectors {5 approximately aqual to the incremental cost, Total
subproject, including TA and training is estimsted at US§0.6 million.

Subprolecs Qutcome

5. CFC savings are estimared at 30 tons annually on the basis of the recovery
and recyeling of 60Kg of CFC-1Z by each unit servicing ebous 750 refrigerators
per year,

6. The oxact ameunt of OTF financing will be determined ar appraisal.



PROJECT SUMMARY
COUNTRY: Thailand
PROJECT TITLE: Thal Alrways Non-ODS Hetal Cleaning
SECTOB GCOVERED: Metal Cleaning/Selvents
ODS CONSUMPTION IR SECTOR: iIn 1991
FROJECT DURATION:
PROJECT TMPALT: 10 tons per vear QDS (to bs confirmed)
TOTAL PROJECT COST: U5 100,000 {to be confirmed)
PROPOSED OTF GRANT:
TMPLEMENTING AGENCY:

NATIORAL COORDINATING AGENCY: DIV

ERQJECT SUMMARY:

1. Tha subproject aims &t eliminating rthe use of 0D (CFC-112 and
1.1, 1trichlorcethane} by new nen-0ODS technolagies., The asubprojecr will be
implemented by DIV at the national lesvel and the Aviation Board.

2. The subpreject objectives are to sliminate use of OUS in the company’s mectal
cleaning operarions and the Introduction of a new rechnolegy.

Subproject Degoription

3. Thal Alrvays uses 3.5 tons/year of CFC.113 for precision cleaning of radar
and precision insvyuments, and 4.3 rons/year of 1,1,1 trichlorosthane (TCA) for
high pressuzre steam spray cleaning and during of engive parts during normal
repair and maintenance work.

SosT 2pd Financing

4., Cost of the equipment is estimated at US$60,000 including tools, spares and
training, and subproject cost {3 estimated to be US§120,000. Benefits from the
saving of 0DS will be determined during appraisal and net increment cost - about
USSL .1 millien - will be financad hy cha OTF.



