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PROJECT SUMMARY 
l.. The obj ecti ve of tha project is to reduc::e the consumption 
of CFC J.2 in automobile air-conditioning (AAC) through laaka.ge 
.oontrol and recycling. The project would have both technical 
assistance and investment components and be implemented in two 
phases. The first phase would consist of a demonstration project 

.under which 35 recycling machines would be import~d tor providing 
training in AAC, leakage c::ontrol, and.recycling of CFC 12 to about 

• 400.o .technicians working in service workshops in Malaysia; funding 
would also be provided from the project funds for technical 
assistance to the Department of Environment (DOE) to improve its 

··project implementation and monitoring capabilities and for a public 
awareness campaign. The second phase would involve provision of 
recycling equipment, financed from the ozone Trust Fund Grant on 
incremental coat basis, over a per.iod of two years, to about 165 

• authorized workshops around the country. •• 

·'2, The major project issues relate to DOE's institutional 
.:.oapabilities to implement and monitor the project, the Government's 
• interpratation ot incremental costs, financial intermediaries' 
problns in appraising sub-pro.jects• incremental costs, 
Government's disbursement procedures and retroactive financing of 
recycling equipment imported by AAC manufacturers for their 
dealers. These are summarized below, 

(a) DOE'S Montreal Protocol unit is presently severely 
:understaffed. Without immediate staff strengthening, 
which DOE thinks would take about one year due to 
Government's bureaucratic procedures, DOE would not be 
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able to carry out technician training and other 
monitoring and regulatory functions under the project. 
To enable DOE to proceed immediately with implementation 
of the ODS phase-out program, EXCOM may consider funding 
for appointment of three local consultants on contract 
basis for one year on the condition that the Government 
undertake to appoint a Project Manager and three. 
professionals on DOE's staff before the consultant 
contracts run out. The Multilateral Fund (MF) should 
also finance a short-term expert (and computer equipment) 
to assist DOE in drafting procedures and rules and 
establishing computerized data base for DOE's monitoring 
and regulatory activities, 

(bj The Government's fundamental difference with the 
mission is on the interpretation of incremental costs. 
DOE is of the view that all expenses in connection with 
the reduction of CFC 12 consumption should be treated as 
incremental costs and paid for from MF. Tne mission 
considers that while technical assistance expenditure may 
be fully funded, incremental costs of investment 
expenditure should be calculated by deducting from the 
total capital costs the net present value of benefits 
during the economic life (in the case of recycling 
equipment, 5 years) ot the project. 

(c) The two financial intermediaries (Fis) authorized by 
the Government to appraise applications from se:i:vice. 
stations for recycling equipment would like some 
benchmarks to be established for caculating incremental 
costs of individual sub-projects to avoid allegations of 
discrimination from applicants, most of whom would be 
owners of small enterprises. A benchmark of sot 
representing average incremental coats of AAC service 
·stations other than AAC manufacturers' dealers and A/C 
specialty shops, which are highly profitable operations, 
was suggested; it appears to be reasonable. 

(d) ~he Ministry of Finance (MOF) stated that the Bank's 
Special Account procedure would not be applicable in case 
of grant funds; a TrUst Account would have to be opened, 
payments from which would be made by the Accountant 
General on DOE'S authorization. This would delay 
payments to service stations and a simpler alternative 
needs to be found. 

(e) OOE would like grant funds to finance retroactively 
a number of recycling equipments imported by AAC 
manufacturers some time ago to assist in reduction· of CFC 
consumption. The method ot procurement of these 
equipments is not known. 

( l I ) 
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M4.lAYSIA 

RECYCLING OF CFC 12 IN AUTOMOBILE AIR-CONDITIONING 

BACKGROUND 

1. According to information furnished l:>y the Government, 
Malaysia's calculated cons\1.lllption of controlled s®stances amounted 
to 3,741 metric tonnes in 1990 (down from 4,779 metric tonnes in 
1989), representing 0.23 kg per capita. Refrigeration and 
autontobile air-conditioning accounted for the largest share C 48. SI) 
of total ODS consumed in 1989 .. The Government plans to phase out 
ODS consumption completely before 2000. J:n order to meet this 
tar.get, it has prepared two projects, including this project, in 
the first instance, which it wants to implement on a priority 
basis. 

i, Malaysia's country Program states that there are about 5 
million motor vehicles in Malaysia, of which about 1 million are 

• air-conditioned. Each air-conditioned car uses an average Of 2,4 
Kg: of CFC 12 • per year, as compared to about 0, 3 I<g in USA, • 
Saivic:iirig of these cars is carried out by 200 dealers of the 5 
manufacturers of AAC equipment in Malaysia, 500 specialty shops 
which pertorm only air-conditioning servicei and maintenance, and 
2°'00·0 other general service shops, The high cons\1111ption of CFC 12 
in Malaysia is due not only to venting it in the atmosphere at the 

/time of "topping up" but al1J0 to leaJ<;age in the system which is not 
repaired due to expense consideration of the customer (high cost of 
rep_air and low cost of refrigerant) and/or ignorance of the 
t_ec~ician attending to the car in the repair shop. Apart from the 
raQovery and recycling of ere 12, the problems of leakage control 
and public awareness also need to be addx-e111sed in the design of the 
project. 

THE PROJECT 

3, • Qbjactiyas. The objective of the project is to reduce 
th• consumption of CFC 12 in automobile air-conditioning· (AAC) 
tJ:u:,ough leakage control, conservation and recycling, to increase 
public awareness of the environmental problems and to train service 
wo:z::1cshop technicians to perform these tasks in III professional 
manner. 

4, Relationship to country Program. Malaysia has 11®mitted 
to the Executive COUUllittee of the Montreal Protocol (!XCOM) its 
country Program (CP) which proposes elimination of ozone depleting 
substances completely well before the mandated schedule set in the 
Protqcol i.e. year 2000. According to GovarllX!lent estimates, the 
total cost of the projects presently identified for this purpose 
amounts to US$256, 13 million, of which US$2S4, 35 million is for 
investment and pre-investment projects and UB$l. 78 million for 
public awareness and training programs. The projects so tar 
id·entified relate to ODS recovery, recyclig etc., with a view to 
ultimate phase-out, in automotive air-conditioning, commercial and 
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r~~idential system, aerosol system, solvent application, petroleum 
industry and fire extinguisher system. Of these, the Government 
has accorded the highest priority to implementation of two projects 
aimed at reducing the consumption of CFC 12 in AAC and of·halon in 
fire extinguishers; it is now seeking EXCOM's approval for these 
p·rojects and their funding from the Interim Multilateral Fund, 
Simultaneously with identification of ~OS reduction projects, the 

· G,ove:i;-nment has also initiated action to improve the framework for 
monitoring and regulating the import and use of controlled 
substances. DOE has confirmed that control on import of CFC 12 is 
already in force through the "Approved Permit " system and that· 
proposals for tax increase on CFC and duty exemption on imports of 
recycling equipment are under consideration. FUrthermore, drafting 
of regulations for banning aerosols and use of solvents in foam 
making is in an advanced stage. 

s. • , Project Description. The project has both technical 
assistance and investment components and is proposed to be 
implemented in two phases. The technical assistance component, 
w.hich would be implemented in the first phase, would consist of a 
demonstration project under which 35 recycling machine■ ·would be 
il\iported by the Departll!ent of Environment (DOE) • for providing 
training in AAC, including leak detection, and recycling of CFC 12, 
tci . • service workshop technicians in Malaysia. Th• investment 
component would be implemented in the second phase and would 
involve· financing of recycling equipment, on incremental· coat 
ba·sis, over a period of two years, to about 165 authorized 
workshops around the country, 

6, • Technical Assistance CQJDponent. This component amounting 
to US$410,550 would finance the following activities: 

i 
i . 

(a) Training or technicians, This program would be 
organized by DOE but actually carried out ·by the 
technicians of the five 111anufacturers of air-conditioning 
equipment' in Malaysia. Initially, DOE would recruit a 
short-term consultant in automobile air-conditioning and 
CFC recycling from overseas, who would train 20 local 
trainers (four each from the five fflanufacturers of AAc· 
equipment) in Malaysia, These ,local trainers would be 
abla to train, depending on demand, up to 3870 
technicians (two per shop) in different part■ of the 
country in a period of 15-20 weeks, covering 771 of the 
service shops in Malaysia. 

(b) PUrchase of 35 aats of combined recycling and charge 
equipment, along with leak detection equipment, tor 
training purposes. Since the equipment would be imported 
for the demonstration project, its full cost would be 
financed from the MUltilateral Fund. After the training 
program is completed, most of the machines would be 
available for purchase by authorized shopa on incremental 
cost baais, less depreciation, 

(2) 
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(c) Appointment of an expert for about 6 months in DOE to 
draft procedures and rules for technician training, their 
certification, approval of workshops for CFC recycling, 
and establishment of a computerized data l::lase to enal:>le. 
DOE to monitor implementation of the project and carry 
out its regulatory functions. The TA component would 
also finance computer hardware and software. 

(d) Appointment of three local consultants on contract 
basis !or one year to assist the Montreal Protocol Unit 
in DOE, which is extremely short-staffed at present, to 
monitor implementation of the two projects. OOE is at 
present unable to appcint the necessary staff in its 
regular cadres for another year because of Government 
procedures, Recruitment of the local consultants would 
help early start of project implementation for reduction 
of OOS consumption. 

(e) P1.fblic aw1.1reness progi:-am. DOE will draw up a 
comprehensive program, with the assistance of the 
consultant, to increase public awareness of the serious 
environmental damage resulting from emissions of ODS from 
AAC and appeal , to citizens' sense of social 
responsibility to help in its containment and reduction. 

7. Xnvast;ment component. The project'• investment component 
of US$l,072,325 would finance, on incremental cost basis, purchase 
ot: recycling equipment by approximately 1\SS licensed service ahops. 
AAC. manufacturers' dealers and most workshops specializing in AC 
service wo~ld possibly not qualify for financing under this 
component because their profits from CFC recovery over the useful 
life of the equipment (assumed te be 5 years) would far exceed the 
ihi;tial investment. Some AAC equipment manufacturers have recently 
imp~rt•d the recycling equipment for their own and their dealers' 
shops. Only general service shops which service an average of 3 
cars or less per day would qualify for assistance under this 
cQmponent. However, all approved shops uploying trained and 
certified technicians. would be eligible to apply for -funding of 
incremental costs. 

1(: . The two financial intermediaries (Fis), which are likely 
ti:> be involved in appraising sub-projects under this co111ponent, the 
Malaysian Industrial Development Fund (MIOF) and the Bank of 
I~dustry (BIM), expressed concerns about the usefulness of 
cj:J,c:ulating incremental costs baeed on the applicant'• atate111ent of 
average number of AC sarvice performed per day, which they may find 
d}fficult to yerify. Most applicants are likely to understate the 
number of AC clients serviced by them, and profits therefrom, in 
order to qualify for a higher amount ot grant. At the same time, 
the Fis are likely to face allegations of favouritism from 
applicants who are appraised for smaller amounts of grants than 
some· others. In order to avoid these situations, it would be 
appropriate to fix benchmarks to be applied to all applicants other 
than AAC manufactu.rers' dealers and A/C specialty shops, which are. 
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stated to be highly profitable operations and would not qualify for 
the grant. A calculation made on this basis indicates that a grant 
element.of 601 of the cost of equipment would be appropriate for. 
A/C ·service shops referred to above, the remaining amount to be 
provided by the enterprises out of their own resources or borrowed 
from Fis/banks on commercial terms. The two Fis would be able to 
meet any requests for financing on commercial terms the residual 
cost of equipments not met by grants. 

9, Expected outcome gf Project. Enquiries 11ade locally 
indicate that it should be possible to save as much as 40% or 0,48 
Kg•i.from each car coming. to the service station for "topping upw. 
With the installation of recycling equipment and DOE'S proposal to 
res•trict MC operations and use of c:rc 12 to approved workshops, it 
would be possible to reduce OOS consumption by 480 metric tonnes 
(48'0xl) par annum. However, with training of technicians in 
dat'iaction and repairing of leaks and effective enforcement ot 
regulations, it should be possible to achieve reduction in ere 12. 
consumption up to a maximum of 1,200 metric tonnes a year. 

10. Procurement. DOE would follow standard Bank procedurea 
tor procurement of goods. Since the amount involved is small, 
competitive shopping would likely be the preferred procedure. 
Furthermore, since recycling equipment is of recent origin, it 
would· be useful for COE to import equipment for the training 
program from 2-3 euppliers and teat its effectiveness during the 
training period. Regarding import of equipment for MC service 
workshops, because the amounts involved would be small, bulk, import 
.of,·. say, 50 machines at a time through a local dealer, to obtain a 
dil!lcount .for wholesale purchase, should also be the preferred 
alternative. Details would be worked out later with a view to 

. ol::itad'.ning the :best value for money. 

11.. . Disbursementa. According to Malaysian Government 
procedures, grant funds received by the Government are placed in a 
Trust Account with the Accountant General, who makes disbursements 
only on receiving authorizat.ion from a Government department. 
Wh•ile this procedure is likely to work satisfactorily in case of 
disbursements tor programs !or which Government departments are 
responsible, it could lead to frustrating delays in disbursement of 
na11.· amounts to AAC service workshops, whose propoaals for 
r•~:t,pJ:ing equipm,;ant are appraised by the Fis. The Ministry of 
Finance has stated that the Bank's procedure of a. Special Account 
tcf expedite disbursements locally can not be used for grant funds. 
There is need to develop a simpler procedure for disbursement of 
funds. • 

• 12~':: ' J!roject Implementation and Monitoring. The technical 
assistance (TA) component of the project would be implemented by 
DOE,· which is responsible !or formulation, implementation and 
oversight of Government's programs to protect environ:mertt. • Under' 
the project, it would: (a) organize the training program for MC 
technicians; {b) recruit a foreign expert (for about s-10 days) to· 
impart training to 20 local trainers who would be drawn four each 

( 4) 
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tromthe five local manufacturers of AAC equipment; (c) draw up a 
program for training of about 4, ooo technicians throughout the 
country; (d) employ another short-term expert to draft rules and 
procedures for the various programs under the 'I'A component and 
establish a data base for DOE's monitoring activities; 
(e) employ on a one year contract three local consultants to 
strengthen OOE's capabilities to carry out its responsibilities 
under. the project; (fl arrange import of 35 recycling equipment 
with charging facilities and leak detection equipment; and (g) 
mqunt a country-wide campaign of public awareness of environm.ent 
protection, The investment component would be implemented by the 
AAC enterprises themselves, although appraisal of their 

. requirements and initial supervision would be 01u:ried out by the FI 
through which their sub-project was approved. Subsequent 
monitoring of their activities would be carried out by :COE, The 
project ie likely to be implemented in about two years time. • 

•13. • Financial rnterrnadiarios. The Malaysian Inc1u11trial 
Development Fund (MID!") and the Bank Industry· Malaysia (BIM). have 

• been selected by the Government to carry out appraisal of proposals 
t~r grant financing lilUbmi tted by AAC service shops. They have 
agreed, subject to approval of their boards, to carry out this role 
at • 111 fee of 3% of the grant amount. These Fis are sound 
institutions; the Bank has used them in the past for financial 
i~termediation in the industrial sector. As applications under 
this program would be for very small amounts, the Fis may also wish 
to use the services of their subsidiary finance companies, which 
deal with small-scale enterprisea,in suitable cases, This 
procedure would be acceptable to the Bank so long as the Fia accept 
tull responsibility for their subsidiaries. The Fis, directly or 
through their subsidiaries, would carry out appraisal of sub.;. 
projects only after receiving authorization from DOE who would be 
providing them with a technical evaluation ot the project. Since 
apprais.al would determine applicants' eligibility for grant and the 
amount thereof, the Fis would also be willing to consider the 
enterpri1Ses' applications for loan on commercial terms tor the 
equ~pmsnt cost not covered by the grant. After appraisal, the P'Is 
woul.d send the suh-proj sets to the Bank for approval. Only 
thereafter would the enterprise be able to obtain the grant, 

13, Independent Tegtnical Review. Annex I contains an 
independent technical review obtained by MF, 

14, · • Inrolementation Schedule. An indicative implementaticin 
S(?hedule covering various proj-ect activities over the two year 
period is attached as Annex II, ' 

15, Budget and Disbursement Schedule. A detailed indicative 
budget showing all projected expenditures and schedule of 
disbursements and a detailed breakdown of training co•t• is 
att11.9hed as Annex III. 'I'he total coat of the project is US$1,S 
m~llion, of which MF would provide US$1,07 million. and AAC 
workshops/financial institutions would provide US$0,43 million .. 

( 5) 



To: Mr, Va1ery Sm1r"ov 

.. 

Xnt1r1m Multi11t1ra1 Fund for th1 
tmQ1tment&t1on of th• Mcntr••l Protocol 

F,rom: Adrian M, Rowan P,i, conaultent 

MAC Raoyo11ng Projact/Ma1ar•i• 
country Pr0;ra111ma • Ttchnieal Rav1ew 

.AM.EX! 

•rne c0ns1rvati0n, 1,a1<a;1 control and raoyclln; of 
CFC-12 ana oemon$tr&tion orojoct in automobile a1r­
cond1ticnin; 11ctor' Sept, 1911 

M r111u1atod 1 hav1 rilv11w1d the r1fer1no1 cr0J1ct. The "r1t• 
uc cm tni1 croject does not contain• treat detail hewev•r ~=•to, 
th• i~oortant elamenta ar1·eltn1r tcucn1d en er inferred, My 
,comment, on th• ~roject 111mant1? fea1 era important fo11cw: 

'1> '·Pr;Ject Fea1i~i1ity 
Tha technolc;y 1nc1ud1nc acu1oment, Know-now and otr1onn■ l 

Cl"&in1n; m1ter1a1 for mobile air c:onditionint (M~Q! CFC-12 recovery 
and, reoyoline i1 rta<li1y 1v111lbl1 and th• projact. haa th, c:111.r 
1:19tantt11 fol" reouc1n; CFC:•12 con1umi,tion and amila1on• 111 tn• n•&r 
t,rm and pi-oviding I IOUl'CI of IUDDIY of CFC-12 1n th• 1on11r rant• 
w~•n auoh auop11•• w111 noom. 11mit.ed, 

•-·l'h liQl,11 prntnt Geleet 1CM ' 
. . a. 1 rn, procc,1 l portion o-r t"1 • doouMnt. 1hcu1 d b• 

•~o•nd1d to r1oo;n11a \ht tY~ of ■ Quipm,nt reou1r•d for tnia 
proJtct, Th•r• ar, • 11r1at many piec•• 01' aquip1111nt av1i1abl1 from a 
lni.llt1pl1c1ty of m&nuf1cturar1 throu;nout the world to 1e1dre11 t.h1• 
dema.nd. Th11 croJect needs• machlne capablt of r,covery (r11110ving • 

.. th• remainin; r1fr1;1r&nt 1n a MAC 1y1tem); r1cyc11n11 (rtnicvin; oil, 
• 1,ir, wat•r, acid and aolid ciontuin1111t1 thru 1'1ltratjon, di1ti11&tir,n 

•• or beth) ar1e ,.t<:l'l1.ro1 no ( raturn1 n; tn• cl 1an1d r1fr1 ;a rant pll.11 any 
1da1tfona1 r1ciuir10 to the. MAC 1y1taml, For 11faty and MAC 

, performance r•••ona th• m&china muat hava t~I O&D&b111ty ef wei1~1n1 
: t_h• ·rafr-1a•rant ,;har;e to 1naur1 th• ;roper 1111Cun-; haa b•tn int•r~ed, 

t,2 Severa1 1t1ndard1 have bean davelo;ad that 1ddr111 
tna. parformanc• and ••f•t~ of tn••• mach1nts aa w111 11 the c:ond1tign 
cf the r1cycl1d r1fr191r&nt that 11 auitable for rtoh1r1in9 into tht 
MAC ayatema, The Air-condit1on1n;, Rafri11er1t1on tnstitutt (ARl) 

: h11 -oromu1gated St.t.naard 7-40•91 ant.it 1 ed "PeH'ormance of Atf,-1;1,ant 
R1cov1ry, Rec:yc:lint and/or llaelaim llci111cment" wi'lioh def;n,a met:l"IOCla 

•. fer o•t•rm1n1n~ tn, 1ff1ct1v1n111 of in• ma;l"!in• in ramovin9 
contlffl1nanta from tl"lt r1fri9arant. Tl'la Sooiaty of 1utomotiv1 
1n91n11r1 (SA!) n&t 111u10 thr11 standard• that have r,1,vano• to 
th11 proJ1ct, Thty ara •• follOWll 

:;,. . 

SAS Jtlll R1eom11Mtnd1d Garvie• Proo1C1ur• 
tor cont11nm1nt ot R-1~. 
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7. • Frc,Jeet. Schedule, 
. Th• write uc ,u;ge■ta t~at th• aco ma0hina1 w111 ■rrfva at 

t.l\e iam■ t.imfl a1't1r which I tralninf 1,1rogr11T1 would tak.e c,lac■ 
~cn111t1no cl four (41 con11cutiv1 d1y1 wh1r1in SO dlf1'1r1nt 
.technician• weu\d be train1d e•oh day, It wou1~ De inu~h more 
·t1'fici•nt to ••t up a time~ ;naae in ;ro;r1m thlt would etart off 

. with th• arr1va1 01' zs tc eo inechin11 to oa fc11cw■d bY a hand• en 
training pro1ram fer local coaratcr tra1n1rs conducted by expert 
ccn1u1tant.a, Thi; would bl followtd b'f tr-alninll cf 001ratln; 
.technicfana in numb•l"ll to match th• available machine■ ai,d than aftar• 
a month or two cf f1eld ex~•rlenc, that wouid orovlde valuable 
feedbaok 1nformaticn tc eh• local trainer• and cro;ram monitor,, 
another ;roua of ec maoh1nta woijld ~• da1ivered fcl1owed by tl'l1 
apprcpriate operator taohnielan train1no a& 10 on unt11 thl 100 
maohtn11 w•r• 1n plae1 0v1r acproxlmat■lY a eix-montha p1riod, 

• e·, • C:oat l!!f'f'•ct i van•••, e., coat 1fftctiv1n1u 1a net dealt w,tn 1n the prop01al ,, • 
Aa 1nd1c&t1d 1n th• wr1ta uc, by far the 1ar11■t oau•• •f MAO 
1er.vic1na is 111.ks in th• 1y1t1111. D101ndin9 on tl'la tl&csed t1n 
catw1en when tht oar 011arat.0r ru:tlc•• a d11.,rioration 1n t.h• air 
~ond1t1cn1r 111rformanoe and whan 111 d1iiv1r1 th• car to th• ••l"V1et 
c1nt1r ther• may well DI• vary Mall quant1tY of rtfri91rant 
reain1n~ in the ay1ttm and avail1bl1 fer r1;ov1ry, A11um1nt that 
th• av■ raQa char;• r111141ninQ in vthic111 oreaenttd fer 11rvic1 11 10•: 
of.tn• ori;inal cnar;• 01 1,2 kq, cf cPc-1a er ,30 kt• and th• 
r1ccver1 effici1ncy it e1• and tn, r,cnar;, 1ffic11ncy i• a1ac ••• 
ti,1n th• amount of C~C that would~• v1nted if a r1cov1ry Machin• 
~•r• not ua■d wculd b• .,2 1<91 !Hr v11'1lcl1 lll'ViCtd, 

e.2 Th• numt•r cf v1nlcl11 that each reccv,ry macn1n• can'· 
.. lervic• in one day fa !1111it1d riot by th• maohin• c1111<:1 tr bu,: by the. 
·109l1ti,;1 cf de1iv1r1nw car• fer Ml"Vi<:1no to '1111 rnacnin11 and 

. 1nt•~r&t1n9 tna racovary / r1cye11 element into the total time 1:1~•n· 
by ,.tl"I• t•enn1<:1&n for tl'II 1nt1 r• 11rv1c111w procedure, 

&.3 A ac:enarlc that would maxim1za r1covary ~•chin• 
ut111zation woul; l:IO en, wh1r1 w.t:i of th• 200 M&chin11 would ,,rvtce 
f .car• c•r day for 111:C. cf 300 working doy1 ;er r•&r, A111.1111ln9 that 

.,,avery aerv1oe 1nop wou1d work 1ix c•y• per w••l< with a f,w holiday, 

.J:11<•n 01o1t, Under t.his 1cenar10 ,32 ks• of Cl'C•U wc1o11cl 1:1• ••lva1•cl 
from each of aeo,ooo car, r11u!tins 1n recov,ry of 111,2 tonn•• of 

'·r1fr111•rant. par year. n. 1p1,111r1 tr.en that ant.tci;1tec:1 aavint of ,,,_ 
.tonn•a 1n tn• firat y1ar of c01rat1cn (para,raph a) i• cver1t1t1d, 
Th• coat 11vtn; howev,r i1 still au~atanti&1, If on, KS of c,c-12 
oe.ta su,a.s,oo than tn1 115 tonn11 recover1d would r11ult 1n a 
f1noncial 1avin9 of $U,S.3A&,OOO ~•r year, Thin ;rovtc:11ns tna 
!ntarim Mult11at1r11 Flolnd would cover th• capital co1ta of the 
mach1n••• th1a monetary 1avin1 woul~ mere tnan off11,: the ••rvioa 
eent,r• 01:1,ra.tin; coat• and if ;ovtrnmtnt ac:1:to:"1 1a 1nit1&ted t.o 
inorea•• th• priot of n•w CFC•!i tnan th1 reeovtry activ1t~ wou1d 
b1cofflt quit, ~rofitaCle and 1,1d to maxi~llffl w•• of ~h• 1;u;prnent. 



I. ' 

• . • --:;t 

• ~•it11 ·:' ' 
. s.~ The coat of rtc=overy ~•chin•• shown In ilDle III 11 

adaouat• to obt&1n tht prop1r type of equipment and th• neoa,eary 
apart• providint th• tov,rnmant forte•• an~ imi:,ort. dut1•• or ralatad 
~•~•• on thi• aqui=ment aa cart of tht1r Nat1ona1 Ozone Poticy. 

" .. ; T&blt. tr· "Implementation $Cl\$Clul• of th• ProJec:t· lhOWI t1m• 
. frame• for three &ctivit1•• i.e. A-~roJect ?d•nt1f1catlon a-,roJ1ct 
,r,par1t1on and ¢-ProJ10t Fundin;. int document 1 have revieweci 1, 
11'1• proj11:t. ident1f1catlon portion oF tll11 acl'ledu1a, It mat b• tht 
intent to- ampl11y th• proJtot deacri=tion content inc1ud1nt th• ar•M. 
~ h•v• 1ug911t•d 1n th• Projtct Praparstion pl'I•••· • 

;_ ·': '. :, in any cu, • MAC recovtry / r1oyc1!n9 proj•ct in Malaya1an·e1n. 
be botn tff1ctent and 1f11Gt1v. and can ttrve aa an exc•llent . 
int.roduot1on tc • country pro;ra!Mltl a.i111td et th• timely phaa• Cl.It cf 
ozcn• dtDl•t1nc 1ub1tanca1. 

~M~~p;z -
1n1'in••rina con~lt.ant 
238 Park Foreat 11vd, 
En;l1wcod, fL 34113 • 

fAX &13•470-3913 
Ph, 113•47!•82,, 
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ANNEX11 

MALAYSIA 

AUTOMOBILE AIR-CONDITIONING CFC RECYCLING PROJECT 
I NOi CAT IVE IMPLEM_E_NT_A~T_I_O.N~EDU."'LE=----

. .. 
First Pti~se - Demonstration 
ProJect .• 

f, . • : ;. 

{a) :i\!lsiStance to DOE­
Consultant In Systems 
arid Procedures 

(b) ~ l<ical Consultants ; . ., . 

•' l 

(c) training of Local Trainers 
\by foreign experts 

'i .. 
(d) (TraJi:ling of Technicians 

' ,. -;<; 

(el '.Pµof)c Awareness Program 

Se~ond'Phase - lnvestm~ 
1 !·: ' t • . : . 

Purchase. of Recycling 
Eqtifpment by service shops 

1992 1993 1994 

September '92 • February ' 93 I 
September '92 - August ! 93 

February 

March - June 

September '92 December 194 

April 193: - September '941 

~" is-: 

• ' 

'. 
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• ANNEX 111 

M.).LAYSIA 
•.. ; ' 
', ;·AUTOMOBILE AIR-CONDITIONING CFC RECYCLING PROJECT 

INDICATIVE BUDGET 

' ' !':BUDGET ITEMS 
'' 

' , < : • : ' 
Phase One - Demonstration f>roject 

I) Emplo~rnent of Expert In. DOE 
for procedures, l'egulatlons and 
data liase ( 1 ) ' • ' 

II)· Employinent of 3 consultants (2) 

111) Computer; and software 

Iv) Tralhlhg' o'f local trainers (3) 
. , .... ,:·1 

v) · Trafnlng:·of technicians (3) 
l .. . 

vi) lmport:;eif'recyc(lng and leak 
detection :equipment for 
demonstration project (4) 

' ·:·· ·o, I 

vii) Pubilc a¼areness campaign 

Phase T~o -· Investment 

I) Flnanclr,t\J. of recycling and 
lead detection equipment 
by enterprises ( S) 

: ~ . ' ' 

Financial foter'medlar.les Fee (6) 

PROJECTED 
EXPENDITURE 

(US$ 1000) 

12 

36 

4 

43 

9il 

201 

20. 

643 

19 , 

DISBURSEMENT 

1992 

a 

12 

• 4 

43 

26 

201 

5 

39 

1 

SCHEDULE 

(US$'000) 

Calender Year 
1993 1994 

4 

24 

,68 

, 10 

389 215 

12 6 . 
' ,,., · .. ·-. 

I .. ,, 

(i,: @ :l:.15$24,000 p.a. 

. ' 
.. -. 

1,072 339 507 226 
• 

(41 a usss, 1so 
(S) • ·Average· financing 'of 165' A/C 

Recycling equipment 8 3893 prt 
equipment 

. 

" ·" 

'i 

" 

; 

' 

(2) , ~iM;S36,000 US$14,400 
. . M$30,00Cl US$12,000 

•. M$24,000 US$ 9,600 
, 3 i • see:· Attac~ment 1 {6) @ 3% of grant for recycling equipment, 
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• 
ATTACH1'1ENT i 

•• MALAYSIA 
~ ; ' 

.f • MONTREAL PROTOCOL - ODS PHASE-OUT 
AUTOMOBILE AIR CONOITIONING"CFC 12 RECYCLING PROJECT 
PHASE 1 - DEMONSTRATION PROJECT - TEDINICAL TRAINING 

Part 1 • 
5 Days Training of 20 Local !10bila 

A/Ccnd Ittiners by Cpnsultan! Exp9rt 

1; : ·~c;c.omodation 
:, 
•\, •, . 
:~ & US960 x 15 persona~ 5 days 
~-~ usseo x 4 persons x 5 days 

(Gover run!!!'n t. Off ic:er - G , □) 
. . 
i • • . 

2 J '; D!!t i l y Allowance 
!, • >, 

' ·.'.rper ·te<,11m} - @ US925 Y. 15 persons ~ 5 
• • & us•as x 4 <G.OJ x s 

3 ; : Air t~ave l - II US$ I OC> x 15 per 1u:ins; 

4, -i¢ommittee/Seeretariat Staff 
' .. ' 

' . - 'Allo .. arnce Ii ussao :.-'. Ii:! peraons 
- Meeting.@ US$50 x 3 times 

:: "'.' .0 t. l·u,,r • 

5 ,: ' Facilities/Equipments 

,::\5.;f Hot•l iConfsrence Room, Equip11ent.a, 
services, secratariat ream, stationary, 
backdrop logo 

& US!il,500 ~ 3 d~ys 
~ ·t '.>: 1 
! :•:S,E Mobil• A/Ccnd Training Cantre 

. . 

Rit1re!lhman t ( Op1m ing Cere110ny) 

~ US$10 M 50 guest. inclusive cf 
par tic ipant1, 

1 

$US 

4,SOO 
1,eoo 

l ,B?S 
500 

I 1500 

'9¢>0 
150 
10(1 

II ,'500 

200 

500 

• 

. ' 
~~~ .• ~·. .. • -,~ --~--~-- -- . 

. ; 



• : 

, ;,< ·o:, 

6':Z· . WDrking Junr:h•a and tea brt!'aks 
(I USl;cl'f) )I 40 P9r" w.oqa M 5 cJ;;1ys 

7; :pi'oap.araticm 0,f Instruction Nateri•l• 

•'7 .1 Development cf Mat•rials ,(Sl:;at.ionery/ 
paper/bag l 

- (ii us•as )( 40 p9r5ons 

'7 :·a Trli.nslation Sarvices 

·7 ;s Pr in ting Doc:umen t 

- Docc1lll<lln ti teaching m.id:.•r ia la 
iUS$0,3 M 150 pa.gall M 40 

- Photoatate 1u1.c:hine lre!'nl:) 
I! US$30 >< 5 day11 

Video t111:ua/ea5s1ttt111lfilm 
GIUS$10 )( 30 pea 

8. •• Tr'anspor ta !:.ion 911!11"'v ;i,c1M1 <Bus> 

:<!!U§tSO · :,c 3 day11 trip '•.' 

9. ) f'.liper Prea,m ta !:.ion by Loc:a l Resourca 
.Persr.ons (Privat.e/Gov•rnment> 

~ : : " 

10. i • cci'i!Wl tant Exp1tr t ' . ~~- • •; ;., 

10'.1 Air Trav&l @ US1i4,000 

' ·10,.2· Accomodation i ustaoo M e day11 

. 10,3 Fuod I USfSO • 8 days 
. :: 
( iol't.- Fee (! US$900 :,c 10 days 

11 , ! t1iil.~•l lanmous 

12. 

't • • 

• :l : ·; .. 

,; Cofitigwncy . ClOlt. I 

TOT A'L 

G R A N D T O T A L 

e 

1,000 

400 

• 1 ,eoo 

150 

300 

150 

:mo 

4,000 

1,600 

e,ooo 

us•3a,7B5 

3,978 
• 

US$42,663 

• 
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Part t1 10 Hours R~tcaining Fer Technician 

' C:o•t for Train•r ancl Bovarnment Off1c:erQ (8.0) 
· C:'cord ina tar ·: ··,,,. ', 

. j-.'1 Hotel a USi60 x 5 perr.on;; ·x 3 tim1111 
x 11 days 

1,2 Oaily Allowan<:a (Par teamJ 
@ USS50 x 20 persons x 10 waeks 

x 4 day11. 
@ USS50 Y. 2 persons (G,Ol x 10 times 

x 2 days 

2.·: tr.avel Expen­

Air trave-1 
·0 USt100 x cO pE>rsonll x 2 times 
~ uss100 x a parsons <G.Ol x 2 times 

:2,2 c.-r 
@ USt50 >< 20 person~ x 6 times 
~ ussso "2 persons (G,Ql x 2 times 

3, .:<nocu1111Pnt and Material Facility Coat ' • 

' -!3:>1 Station11ry/ba9 
'· \, . <l! USf.5 >< It ,000 ·titchn i.c ian111 

3',,z Pr in ting document!! 
<l! usso.::a x ~.oco 

. tL:3 Certi1ic:ate/mailing 
~ uss1.s ~ 4,ooo 

4, ' Piper Presentation by Government Official 

'(i iUSi100 >< 2 j:lll'r'150l'<!S ({LO> 
; • :' ,' 

l'I isce 11 anao,.u;. 

TOT AL 

6 . j Ccn ~igency 

Part 1 

Total c:ost 

Say 

3,600 

40 ,ooo 

2,000 

4,000 
400 

8,000 
200 

6,000 

soo 
400 

l.19$80,000 

e,eoo 

US11137,300 



PROJECT COVER SHEET 

COUNTRY OR REGION: MALAYSIA 

CALCULATED ODS CONSu11PTION: 3741 TONS I ,23 Kg per capita) in l.990 

PROJECT '·TITLE: HALON CONTROL, RECOVERY AND RECYCLING PROJECT 

PROjECT rruRATION: 2 Yrs. 6 Mths. 

SECTORS COVERED: FIRE PROTECTION 
: . .' ,:\ /' 

PROJECTED ODS PHASE-OUT FROM PROJECT: 450-600 TONS PER YEAR 

PROPOSED BUDGET: US$ 772,500 

IMPLEMENTING AGENCY: WORLD BANK 

NATIONAL COOR.DINATING AGENCY: DEPARTMENT OF ENVIRONMENT/FIRE 
SERVICE DEPARTMENT 

PROJECT SUMMARY 

The 'prOrject aims at reducing drastically Halon 1211 through the 
installation of recovery/recycling units and gradual substitution 
of portable Halon fire extinguishers with other non-ODS media 
(CO2;, chemical powders, etc,). The Project also aims at the con­
trolling and initial phasing down o!! 1301 Halon use. The instal• 
lation. of a recycling unit to supply the needs of essential users 
will ;require previous steps in identifying users and registering 
existing installations and stocks. 

The 'Project wlll be implemented by the Fire service Department. 
General supervision on environmental aspects and regulations will 
be the responsibility of the Department of the Environment which 
is seriously understaffed. This issue is being addressed to by a 
separate project being presented to the ExCom simultaneously with 
this one. • 

. t'. :; }., 
There are no outstanding policy issues in this Project. 
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PROJECT 'REPORT 

'.· MALAYSIA - HALON CONTROL~ lU!COVE:RY ANO RECYCLINQ PROJECT 

t t f; t ., BACKGROUND 

·" •. :1.01 The Government of Malaysia ratified the J,fontreal _Proto-
,, col on Substances·that Deplete the Ozone Lay.er (MP) in 

November 1989 and a study on a National Program to 
Reduce and Eliminate the ConsUlllption and Emissions of 
ozone Depleting ,Substances was produced in Oec11unbe;-
1991. 

: ·, 1. 02 Total consumption of ozone cl111pleting substances (ODS) 
increased, in terms of their ozone depletion potential 
(ODP), from l,689 tons in 1985 to 4,779 tons in 1989 
and dropped to 3741 tons in 1990 after a customs regu~ 
lation controlling ODS imports was issued in November 
1989. As shown in tal:lle l shown below consumptic:,n, of 
Halons also increased rapidly betwean 1985 arid 1986,:. 
and then gradually decreased through 1988 and dropped 
abruptly in 1990, • 

Ta.);,le 1. Halon consumption in Malaysia 

:By weight [tone) BX OPP in Jmliv tons • 
., 

• ·; •: ''. • Halon Halon 
· •• • : : ,. •' .,.1 ... 2..,.1..,1 ____ _.1,.,J..,.o...,;i. __ T,.· "'o.,.t,,_a .. 1 

Haicn 
1211 

Halon, 

1985 • 
1986'' 
l.987 
1988' 
l.9'-89 • • 
1990'' 

71 
150 
198 
270 
246 

• 70 

56 
120 
101 

38 
60 
13 

127 
270 
299 
308 
306 

86a 

213 
460 
594 
810 
738 
211 

1301 Total 

560 
1,200 
1,010 

380 
600 
133 

773 
l', 660 
1,604 
1,190 
1,338 

356a 

: ·. ::·· :,, . 
a ::tfii:lUding a small volume of Halon 2402 which has an ODP of.6, 

;..:)~.:, '. • . . . • ' 

:" ,-::•11•. 03· In Malaysia, Halon 1211 is used mainly in portable fire· 
• · -~., -· · extinguishers and Halon 1301 in fixed installations.-

, 'It has been estimated that there are batwean 600, ooo·· 
and soo,ooo portable extinguishers containing about 
2000 tons of Halon. complete inforution on the nUlllber: 

• and contents of a~l fixed installations is not known•· 
many units are imported as a package or as parts of-' 
joint venture proj·ec:ts - but "banked 11 Halon 1301 i~- • 
thought to lie in the range of 12,000 - 20,000 tons. 
There is no production cf Halona in Malaysia: they are 
imported mainly from the OX and the USA. Most of the.": 

2 

I 



• ·.P.4 -• ,~,... 
demand for portable extinguishers is met 1:,y sight loeal ·: ·, • 
!ire equipment manufacturers who sell their products 
through dealers who also offer maintenance service to 
the users. Fixed tire fighting systems are generally 
installed by independent contractors or by foreign 
suppliers of large plants. 

'objective of the Project 

2.01 The objective of the project is to eliminate tha ·need 
for further imports of halons and to reduc, drastically 
their use and their discharge into the atmosphere from 
existing installations. The project relates to the 
overall 00S phase out considered in the proposed coun­
tr1 Program presented by Malaysia to the MP EX Com, 
wh eh aims to eliminate the use of oos. 

2.02 Institutional Aapegts 

The institutions participating directly or indirectly 
in the Project are; DOE, the Firs Service Department, 
under the Ministry for Housing and Local Govarmnent, 
the Malaysian Standards Board and the more than 100 
fire equipment manufacturers and installati6n and 
service contractors who are members of the Fire Protec­
tion Association, which has as one of its aims to 
encourage technical education and training tor its 

,..;, : ,,; ; ' 

members• employees. The Association is also one of the 
·participants in the rso Consultative committee. •. 

:~ ;: ., ·:i :. ; 

2,03 The Fire Service Oepartmsnt (FSD) was established more 
than 35 yea;-s ago and has a long tradition as a well 
managed public service organisation. It supervises the 
operations of 131 fire stations and the Central Firs 
Training School (CFTS), Another 30 stations will start 
operating before the and of the year and 20-30 1110r11t are 
plann$d tor entering into service in th• .next thr.ee 
years. 'l'he main Kuala Lumpur fire station has a statt 
of 150, major stations have 100 (capable to turn out,at 
·least 4 tire engines simultaneously) and other stations 
can turn out 3 engines, The FSD responds to an average 
of 15 1 000 fire calls per year. 

2.04,CFTS, located at Kuala Kubu Baru ( 57 Klll by excellent 
road trom Kuala Lumpur), has a campus of 20 acres and 
appropriate installations for the training courses but 
additional facilities a.rs being planned at & coat of 
US$ 17 million to meet expected growth of needs, The 
school is providing training courses not only to i'SO 

. personnel • but also to ■tatt from other Government 
agenc~es., port • install~tions and· petroleum 
companies,'l'he Training Division of FSD has a staff of 

• 150. 

3 

'·' 
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~: ·;,. 05 The Construction pei-mits tor all buildings are ·1aau•d ·"' 

• •·· • • by local authorities subject to prior review of plans. 
and specifications by tho local PSD authority (or the 
FSD headquarters in the case of large installations) 
and after the building is completed the fire safety 
installations are checked, All portable fire extin­
guishers require an annual visual check up by the 
appropriate local fire station, If cylinders are dented 
or otherwise damaged or the fire extinguisher have lost 
weight, the equipment does not receive an inspection 
sticker and is retired from service . 

• Prdj'Eibt P11oription 
'jJ~· ··;'; :~ . 

• Th:e• :Project will be consist of four components as described 
·belo~: 
'. ;' ''.t:-"· ' ,, 

: • ~ ' 
, '·>·. 

•"'· :· ;... Institutional strens;tbening 

:~t( .li.06 The rso is a well .organized institution and· it has 
capable staff but it will require strengthening to meat. 
the additional work demanded by the preparation, imple-

. mentation and monitoring of Halon control and phase 
·out activities, It will ba indispensable to provide the 
initial capabilities reguired through the contracting 
of a well qualified local senior engineer to fill the 
position of fixed - term Project Manager on halon. 
phase out activities and the engaging of consulting 
aervices for specific de.sign tasks, An Administrative 
Assistant will also be required on a fixed term con-· 
tract for the effioient implementation of the project. 
~he FSD capacity to carry out its functions in th•· 

·preparat1n, implementatin and supervision of Halon 
control and phaae out actions will be enhanced l:ly th.a 
installation of computing and photocopying facilities 
that have also been included in the project scope. . 

::s.~•; ·i qemonstration Training component for Halon 1211 
; : .. • ' ' 

; '·; ., •• 2. 07 This component will include: 

a) 

'' 

The establishment of recovery/recycling centers in 
7 major fire stations located in different areas 
of the country; this will permit verifying the 
suitability ot the details of the aelacted design 
parameters and obtaining practical axparienca on 
their operations 

Technical assistance (TA) to be provided by two 
international level experts who will assist in the 
preparation and training of 12 FSD officers on 
halon recovery and recycling as well as on updated 
fire safety and alternative firefighting technolo-

4 
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gies. 'l'hey'wculd also assist in the start up and. 
the running in of the 7 demonstration centre. 

c: ... • ,r.'NJi1·.._1.,.1._.1,I .. mp.i;. ~l.12eJllm'9e.1Jn.i.t.sa.i.t ... 10!,/.n1.L-s2.t;,;ai.:g,;1;a~o.:.f.__.H..,a .. 1.,o,..n.._.1..,21,,;1s.1......,.c .. o,.m ... n..,,o,.,n.,e,..n..,.t 

,}f:,~Joa 'l'his component :will comprise 'the insta.lla.tin of up to 
48 recovery/recycling centres, 33 of which will be 
located at majdr fire. stations throughout the country 
and the balance at government, port and patroleum 
installations. :(OU.ring projeet implementation, the FSD 
may shift the 'installation of a given centre from a 
fire station to a suitable axisting maintenance shop, 

'' .·.,• 

• if it finds it advisable to do so,) This component will 
include training courses for each group of 
:recovery/recycl:ing centers being implemented and tech­
nical assistance to be provided by a qualified senior 
engineer. A central recycling/ halon storage unit will 
also be aet up ;at this stage, 

o. Halon 1301 control, :Raooyary and Racycling cowonant 
2.09 In the prasent'.project, the setting up of ths reguiara-· 

tory system, t~a establishmant of a qualified mainte• 
nanoe and service network and the training of qualified 
personnel will be first undertaken, A specialized 
laboratory for rapid analysis of used Ralon 1301 has 
also been considered at this stage. The establishment 
of a recycling unit at CFTS has been included in a 
second stage because of the need to detel'llline first the 
type of systems that will be installed in substitution 
of existing ones, to identify essential uses of Halon 
1301 which catjnot be shortly eliminated and to define 
the appropirate design for the Halon 1301 recycling 
plant. These aptions should be nevertheless immediately 
undertaken because prompt phase out of this ozone 
depleting substance is of the greatast urt;enoy. Diti­
burssment for the recycling plant will be aubjeot t0 
the satisfactory completion of those previous steps. 

COST ANP EXPEC'l'ED OUTCOME OF THE PROJECT 
3,01 The total oost of the Project ia US$ 771,500 as 
• shown in the attached cost estimate (Annex 1), summa­

~ized below US$ 86,000 will be used for institutional 
strengthening, US$ 97,33!5 tor a demonstration/training 
component and the balance for the implementation of 
Halon 1211 and 1301 investment projects 

I, 

5 
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• 3 ;02 :The expected reduction of Halon 1211 discharged into the 
atmosphere resulting from the implementation of the project 
ia estimated at 150-200 tons per year (450-600 tons in terms 
of their OOP), in additon to the savings resulting from the 
stoppage of consumption by new users. The Project will also 

. ,,J!ltrengthen the capabilites of the agencies, institutions and 
private enterprises to deal correctly with the country's ODS 
'phase out programs and to create conditions which may facil-

• itate exports of equipment appropriate for use in other • 
.countries . 

• ;. /· 

3:d3'copies of independent·technical reviews • are atta.ched as 
' \:Annex 2. 

IV·_INFORMATION ON NATIONAL AGENCIES RESPONSIBLE FOR THE PROJECT 

4~df The project will be implemented by FSD in accordance with 
··._DOE guidelines and rei,;ulations. For this purpose, qualified 

professionals will be engaged by FSD under fixed term con-
. '-tracts to assist in the adapation and strenqthening of the 

FSD to carry out its new responsibilities. The descriptive.' 
information of FSD and its training facilities has been 

..... given in paras 2.03 7 2.04 above. The Project is scheduled 
'"to be implemented in 30 months (Annex 3), Procurement. -of . 
• equipment and consultancy services will be made followinq 

' :' • <aank. quidelines. 

4,0A. The World Bank will make to proceeds of the Ozone Trust Fund 
(PTF) grant available to the Government of Malaysia and 
provide. as needed for the implementation of the project by 
FSD, following procedures to he agreed upon by the Govern-' 

. ment and the Bank. Disbursements will be made in parallel to · 
P.rogress in execution of the Project as shown in Annex 3 . 

. :·.~ .. ·:, . : 
4.'0_3· The project will be monitored by the FSD in all the aspects 

related to fire safety and protection and to the enforcement· 
of regualtions pertaining to those activities while DOE will 

·be in charge of the environmentald asp;ects and of the 
.,fulfilment of all the obligations derived frodm the environ­
·~ent protection laws and regulations. Reporting requirement 
Will be agreed upon by the Bank and DOE. 

• l :• ~: 

4:,.0~·. JlOE is understaffed and will have to face a continual in-
, ,creasing load because of the country's rapid economic growth• 
, .. a;nd .the expanding concern about the protection of the envi-
. tonment. No assistance to strenthen DOE has been included. 
'. i;n the Halon Control, Recovery and Recycling Project because. 

such assistance is being considered in another project being· 
aubmitted to the Ex Com in parallel to this one. • • 
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MALAYSIA 
HALON CONTROL, RBCQVERY AND RBCYCLING PROJECT 

PROJECT COSTS 

Exchange rate used: l US$ equal 2,50 M$ 

• p ~t ':X .: ~~:ii~:~~~~~ 
; . 
' ·.' .,,,,,1 

l Senfor engineer 
3Q.;'i!\'.onth, 3.000 MS/month 

l .1\dminstrative assistance 
36 )llonth, 1. 800 M$/month 

'l'rav~:t.: ,expenses etc • 
1 Pho.tocopying machine 
Comput'er 
- 2 : P,~,j printer, moclern 
Software,:etc 

.i~<->; 
,, .. ,, 

Tota:r,s:. 
' i - • 

In Local 
currency 
US$ 

36,000 

21,600 
10,000 

6,400 

10,000 

84,000 

PARt';t!\ H~lon 1211:. 
•• •Demonstration and Training 

; ,\ .,, '. 

•. ·•1 ' , 

Trafrifng, 12 officers 
15 ,.~ats:, M$ 30/day 
7 4lilll\RPStretion centers 
7 unitsi, each US$ 5~050 
Set:ilit 'and install,. 
Tachni'cal assistance. 
l ,inst:r:iuctor, 
30.: day~, 500 US$/day 
l a.en1or enc;iineer · • 
3X7Ti:iays, soous$/day 
'l'ravef'.cost 
Allowance, 45 days, 
l25lui3.$/d 
r.oc&f'd· '.Consultancy l"ees 
Miacel.Ianeoua 

.,._.,•t1- ; 

2,160 

6,000 

B,160 

In Foreign 
Currency 

US$ 

10,000 

10,000 

35,350 
·700 

15,000 

10,500 
16,000 

9,625 

89,175 

Total 

US$ 

94,000 

--·····-· ·--~, ..... :- ·-.... ·-·~ •,,, T O --••-~,<< 

97,335 
I 
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PART .C ': HALON 12 ll: 
IMPLEMENTATION 
COMPUNENT 

Training Courses for each 
group,>of 10 centers 
5 da:rs'.! 30 person, 4 groups 
30 M(lper.day pr person 
Tex~):)'oo)ts.etc 
120,,perso:il, each 100 M$ 
Tra;!:piir:s, ' 5 days, 8 hours 
- 4/'c;troups; M$ 50 pr hour 
RunnXn~f in of equipment 
-: l.Q; h:c;urs, M$ 50 pr hour 
Trii\'e,l :etc, M$ 400 pr center 
Est·~bli:shment of 48 centers 
eac,\h ;j;)qso US$/center 
.Technical'. assistance 
- +': :i;ns,tri.tC:tor, 10 days 

l.Q. days·, 500 UB$/days 
Trev.el cost 

- Al,lql<fance, l 0 days 
cetit.ral recycling unit 
Ce~ti~l storage facility 

. . : 

! ,_' 

' .,. '· 

In Local 
Currency 

US$ • 

7,200 

4 I 800 
3,200 

8,000 
6,400 

29,600 

In Foreign 
Currency 

US$ 

242,400 

5,000 
4,000 
·1, 250 
6,000 

Total 

US$ 



. 
• • • 

In Local 
currency 

US$ 

In Foreiqn 
Currency 

US$ 

'l'otal 

US$ 

PART D1; HALON 1301 PREPARATION RECOVERY AND RECYCLING 

setup ,of regulation by DOE 
Quality control system 

co'S:t • 6ii' registration of 
hal<>nJ.301 extinguishing 
systeihc 

Training and demonstration 
faciJ:ity 

Te~hn'idal assistance 
- : i: ,;s~rilor engineer 

' J,07,c)ays, 500 US$/day 
- :trrit;ial 'cost . 
~. Al1iowarice (Subsistancel . ,. . 

cci~~~itancy Services 
',•.: ,, .. '. . 

. Eduqil¢ion and Training 
100',person, 5 days, 
30 M$'/day 
'1' . ; 

t~~c~~rs, 
s:: days, 6 courses, 50 M$/h 
Text ~ooks, 30 MS/person 

it~ '; • ' 
I.ab:. ~quipment, 
"'..da~chromatograph, 
. . . ,•·i. l 

'd~i'iriders for cirdculation 

•·i ,: s: 
• Wo:t1f~, PART D 

. ,_ ., I 

4,000 

30,000 

4,000 

6,000 

4,800 
1,200 

8,000 

8,000 

66,000 

3 

5,000 
4,000 
1,250 

10,000 

25,000 

150,000 

15,000 

210,250 

173,000 

276,25(! • 
-. . . .. 

.. :.:. ·:.;·7::-~.--~_:i:· 
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SUMMARY 
' 

Compb~ent A, Institutional 
strengthening 

·~·-,'' . 

coiitp(:i)i~nt B, Demonstration/ 
Trainin9 for Halon 1211 

', '' : 
:.; .: l 

compQnent c, Implementation 
stagi!•''f:or Halon 1211 

\~ii j! 
Comp!)n:ent D, Halon 1301 
Contri:J'l, Recovery and 
Redyeiing 

.·t~•I: ·: 
Sub,):otals ·~ ",' / • ; . 

Pli¥~i~al Contiugencies and 
Unf<ireseen Price Changers a] 

·•:-. :·>· . i 
'• .. 

Tti~~li 
aJ';i',:~~ittimated at about 5% for 

;: ::t~reign exchange costs of 
•.~· • , . 
• '; r;1,:·· ~; 

::r~; : 

:~f;.i::•,;,! 
\:';t. 

:;:· '\ ·,· 
,, 

.\~;:. 

In Local 
Currency 

US$ 

84,000 

8,160 

29,600 

66,000 

187,760 

4,865 

192,625 

local currency 
implementation 

In 'Foreign Total 
currency 

US$ UBS 

10,000 94,000 

89,175 97,335 

258,650 288,250 

210,250 276,250 

568,075 755,835 

11,600 16,665 

579,875 772,500 

costs and 2 • 5111 for. 
components. 
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1cf·INCORPORATED 
./:·( 

'id Mr, Conald Brown 

Sudhakar Kesava~ 

. Novermber 7, 199,1 

'~A~M 

su'eJECT : Review of Malayala'a Cowtt!Y Programme and Two ozone Projects 

Attached fa our review of the material on Malaysia you sent us. Please call Laura Tlalye at 
(21:)2} 646-SOS!i or me at (202) 646-6070 If you have any questlona. 
• "\ ss;; 

·; •;;· :'­
: .:. :~; 

::;:(>;: 
:}t]; • 
', '\•~!!-

; ,,, ... •. 
, ' 

, ,,. . 

A~lrii,ms • 
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ProJecfNo, 2: •Servicing, Malntenanu and Reoovery Charglnlil Kit for Port1ble Exllngulahet (Halon 
1211) and Training Project In Halon Sectora• 

• '· • •• n,e Gavemment of MafaY8ia proposed the above project oonslstlng of US$1.5 mllllon for !O • : 
recovai;y/racyoling machines, US$0.EI million tor a central recycling plant, and US$0.2 million for • 
demon~ration and training. All of thesa components apply to Halon 1211. This review fo~es on three • :' 
key 'areas:' (1) the price and assumed number of recycllng machines; (2) the Justification for a central , 
recycllng plant: and, (3) the Implementation arrangements. 

·:' • 1 ' 

Price-and.Number of H1lon 1211 Atcycllng Machin•• 

• ':_ ·, J.he docwnent estimates that· each Halon 1211 recycling machine will coat apprax!mately . 
US$~~.~Q,' Average costs of existing machines In the Unltad States are more in the range of the . 
uss1~1QOO .to uss1s,ooo. Even If transponation, Insurance,. and lnatallatlon costs ara lncludad, the 
proposed price appears to be an overestimate. 

';f:: '.,(·.:.: . ' ' ! . 
• ·• .• ; The document states that 50 machines are needed to ·achieve the estimated 300 tons of halon 

emlulohs reduction by the year 2000. Clarification on how this figure was derived will ~ instru0tlve. . , . . . 
;;: .. if,·· I 

JU~!ftcitlon tor i Central Aecycnn11 Plant 
. ,. . . ., 
'.. The document Indicates the need for a central recycfing plant to recover and recycle Halon 1211 

from;iix'tlnguishers that are not Hrviceable. The type and capacity of recyctlng equipment tor the central 
plani: [s'.~ aascrlbed. Furthermore, It la not clear why a cent~ recycling plant la needed In vlaw of the ' 
fact. tf\at,60 recovery/recycllng machines are being procured, 'TI1ere ls no comparatiYe evaluation ol a 
central :plant vil-a•vi• recovll"J/recycling machinee. ' • 

·•A, '.National Halon Bank to caprure the ret.1$able atOCk 01 halon Is also proposed. The reusable • 
stoo~}ifou\d pra,umably be r1cycled at the ctntral plant. A National Halon Bank may not be neC1111ary 
alnce 'residual Halon extracted and recycled from defactlva exttngulshara could be used to refill empty 
extlngul~~ra. ' 

' .. ' ' 

lmplementlltlon Arran111m1nt1 
:~~~>··:~_~;.: . : 
' ~ 'Toe d~ument proposes to locate the 11111'1/lce and recovery centers at fire stations. 'Ae stated In 

the docum,em. m01t portabfe 1211 extinguishers ara serviced by privat9 comparnea or lndMduall, Usually 
these private compani8$ Inspect extinguishers on:11te and replace those that may require repair with new 
ones. Rapalr takes place at the companies' repair shops, The project proposed require& the portable 
extlng_Ull!h~ra to be taken to fire atat10ns tor maintenance ar,d recovery of the halon. This may be 
Impractical as fire stations do not typically engage In such activities. Another option to be con.slderea ta' 
to equlp.~i.trng Mrvice companies and contractors wllh auch recycling equipment. Additional qµestlone • 
.on 1n:,p1,n1ant111on arrangements Include: • • . 

;:~:! ~-~ ~: > ' 

• 
• 
• 
• 

Are ihe Fire Sel'\llces Oepartment and COE the 'Joint-owners' ot the equipment? 
Would there be regulations mandating procedl,!res to sal'lllce portable fire exttngulsheni? 
Which lnatltutlon would perform me monitoring funetlon? 
How will the lira stations staff the recycling centera? 
Which technicians would receive training? Will Iha fire stations' depute their staff ? 

• .•• • F,irjally, tl'le document mentions the 1J11e of Halon 1301 In paragraph e; however, the equipment • 
charactenstlcs for bOth the recycling machillff and tl'le central recycling plantS are directed to portable • 
Halon 121_1 Gxtinguilhers, Recycling equipment for recycling Halon 1301 11 commercially avaffable, The 
project does not discuss the posslblllty of recycling Halon 1301, • 



ANNEX 3 

• 1 •• ' 

'Mb,IiAYSIA - HALON CONTROL ltECOVBU AND RECYCLING PROJECT 

PROJECT DISBtlllSEMENT SCHEDULE 
A. Instltytional Strenqtheni,nq 

organization Worl<, contracting .... 
Consulta.nts and Preparation ot Regulations 

·~:., ;'. '.i ' . ' 
B, Demons:tratiop / Training Component 

for .Halon 1211 

Tra.fh,:,ng_: .... . • ........ : .............. . 
• Eva.l.\J..&l::;ion . .•..•..... ; . , .• , .•.• , .•.• 
Insta:llation of seven Demonatration 
Recovery I Recycling Centers., ..... . 

. 'I ' 

,•;:;- i)' -~--; 
c. J;mp!ementation of the Halon 

1211.:Recovery l Regyclinq Component 

Tra~ritp·g .. ................... , ..... , . ; . 
Inst'.i:tlation of· Recovery / Recycling ~, .• . 
Cent:dri-S ;: • •. , •.•• , •. , 11 •• , •••••••••••••• 

central Recyelinq / Storage Facility 
J!;; i:· ;~ . 

D. Haion- i30l Preparation. Recovery 
and. Recycling component • 

--:,' 

Establishment of DOE Regulations 
andicQu'ality Controls .........•..•... 
Inv~ntorying and Registration of 

• Hat''7Ti :1301 Systems •..•..•.•..•.••.•. 
TraiUi'ng . .. •- ....................... . . -~ ..., ' . ' 
LiCensinq ........... ~, ...........•.• 
Central Recycling/ Storage Facility 

July 1992 - Dec 1992 

Aug 1992 - Sep 1992 
Jan 1993,.• Feb 1993 

Oct 1992 - Mar 1993 

Apr 1993 - Mar 199~ 

Mar 1993 • Jun 1994. 
Mar 1993 - May 1993' 

Aug 1992 - Dec 199~ 

Oct 1992 - Sep 1993 
Feb 1993 • Jun 1994 
Sep -1993 - Sep 1994 
Mar 1994 - Dec 1994 



• 
-- .-""'., '••-:',-'- ........ ~ ,,._.___. .. 

':.;·t , .. 

MALAYa~X '.:. HALON CONTROL RECOVERY AND BECYCLII 
.,-.1 

' •: '. 

PROJECT DISBURSEMENT SCHEDULE 
(US$) 

lL Institutf~n!l Strengthening 
';.~(~;\., •;:. 

Organiza.~fd.17-: Work, Contracting .••• 
Consultants:,:and Preparation of Regulations 

; ;,(,::· .!'. 
B. Demonstr•t:fon t Training component 

for Halon :,i:311 
', "';; : : 

Trainindj~~ .... i;i .. , .................... . 
EvaluatiPn-.:·~ 1 

••••••••••• , ••• ,, •• , ••• • ~~--- . In.:.tallatio.n of seven DemonstratJ.on 
Reooveri''.l :Recycling Centers .......• 

.c. Imple~~n~~t':i.'on ot the Halon 
1211 Recovery I Recycling Component 

• I~:!!i~fif~~-~r£i11~;;;y • i • i;~;~il~g • etv\r~rs 
Central ltecypling Facility 

.,~ .. : 

i<.~).~- ~.:' 
D. Halon l,;01 ,;p·reparation, Recovety 

and Recyc l insr Component; 
•• '.;f•:~f .. ! • 

Establisfuneii:t of.DOE Regulations 
and Quallti! ,Control ................ . 

\. .-'' • Inventor.yl,n9, and Registration of 
Halon 13.Ql; :s_ystems .......... , , ••• , •• 
m • • .,, , .,.raJ.n1nq~• .. , ..• : ........... , ..•.. , ...... . 
Licensinii~<:T-., .• .................... . 
CentraL.~ecitcling / Storage Facility 

. ft .• '·:, 
.. -,,. 

Totals· 

-· .. 
... 

... 

-~ -·· • • 

ANN'l!lX,4 

llil 

3,000 

4.6,000 

22,200 
157,900 

6,000 

s 
,3,000 
37,000 
28,000 

303,100 

309,775 

46;175 

7;-400 
94,750 -

: . 
12,000 
• 7 i 0'00 

173,000 

340,325 

': 


