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S THE CONSERVATION, LERKAGE CONTROL AND 3ECYCL1NG OF CFC-12
o AND_- DEMONSTRATION PROJECT IN’
e AUTOMOBILE AIR-CONDIT;ONING SECTOR

PURPOSE S : “f': e - - -_" -
_ . 1. The purpose of this pa@er is to detail the proposal-for
’ financial- assistance: |

Part I} - : to establish a Mational Network of

Recycling {NNR) and collection of
automotive air-conditioning (AaAC).

Part II) for the demonstration and training of
service operators 1in automotive air-
conditioning.

BACKGROUND
2. In 1989,

the calculated consumption of controlled
substances in Malaysia is approximately 477%.3 MT.
Refrigeration and automotive air-conditioning industry
accounts for around 48.5% and constitutes the largest
consumer of CFCs among the other sectors. There are
approximately 5 million cars in Malaysia, of which
about 33% are air conditioned with each unit being
charged an average of 1.2 kg CFC 12. Refilling, with
the same amount, is done once or twice a year. There
are five AAC manufacturers which involves 200 dealers

and more than 2800 air conditioning shop servicing
operators throughout Malaysia.

There exists a positive correlation between the car
population growth and the consumpticn of CFC 12. 1In
establishing the total CFC 12 consumption for the AAC
industry it can be divided inte Original Equipment
Market (OEM) and Replacement After Sale market (REM).
The combined CFC 12 consumption for both is estimated
to be 1951.1 MT in 1990 and it is anticipated that the

- consumptlon would increase twofold (4006.2 MT in the
year 1995) . - ' -
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OBJECTIVE

5.

- installationj

- AAC system leaks "CFC . {Z}_dﬁ}ing ingzallatidhs, )
. Theére is due ™ need to-inmprove’

-operatiohs .and servicing.

maintemsnce and “service technologles_to
reduce em1551on, and at the ‘same tlme

atmosphere, is collected, cleaned and reuse or stored

for destructlon using- approved technologies -and when
substltutes are avallable h

The objéétives of these projects are as follows:-

-National Network of Recyecling (NNR)

5.1 To minimise and eliminate the wastage of the CFC

12 emission during servicing and maintenance.

5.2 To reduce the consumption of CFC 12 in 2AAC
industry.

5.3 To develop National Network of Recycling (NNR)
throughout the country.

5.4 To develop a continuous series of

in-house
training programmas in AAC.

Demonstration and Training

5.5. To create public awareness programmes to eliminate

unnecessary emission of CFC 12 on operators in the
car air-ccnditioning sector.

To train and instill correct installation and

servicing procedures 1in handling recyling
equipment.

To encourage the use of alternative CFC-friendly
technclogy.

5.8. To encourage understanding
problems as a result poor operating practices.

1vehicle.cfc2 180791 LT ' '
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z to -ensure that.
the. ¢rCs which until now is freély dlschaiged into the ~

of the czeone and CFC-



JUSTIFTCATION

10.
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"servicing or topping-up gas—‘

While awaiting the emergence of-alternatlves and
suitable destruction technology, the more immediate
‘solution. 'is -the recycling and recovery of CFC-¥2—and
minimization-stage--6f the said gas, while perfo¥ming

adequate recovery and recycling’ “facilit 1es in. Malay51a
would definitely reduce- the consumption "of CFCs. .The

.refrigeration and~air conditioening sector accounts for

50% of total CFCs consumption.: Based on the study data
of the Working CGroup, the adootlon of this
would in 1991 eliminate need for  consumptionof 394
tonnes per year rising to 130%._tonnes by year- 2000.

The losses fror air conditicners mainly occur as a
result of leaks testing during manufacturing, material
handling, loss during recharge, normal lezkage due to
system deterioration and venting during sevice and
repair. When vehicle air ccnditioners are serviced, tihe
remaining charge is usually vented to the atmosphere.
Approximately 93% of emmission occurs in operation and
service. Servicing and meintenance are the mnajor areas
in which CFC 12 emission can be substantially reduced.
There is also an underlying need to arrest and contain

this CFC until technical facilities are available to
‘destroy’ and render them harmless.

leaks and operating losses can be reduced if the car
operators are encouraged to run vehicle air
conditioners regularly to lubricate the seals. It means
that public awareness can also be raised, by using the

media, on the need to regularly run car for short
periocds.

Many have a limited understanding of the oczone and CFCs
problem and poor operating practices, that a programme
of awareness and the need for trade competence training
is desirable. Training and retraining of car operators
that service automotive ailr conditioners should he
conducted by an experienced consultant together with

local expertise. At the same time consultation from
educationists would be required.

currently there are more than 2500 air conditicning
shops in the country. Out of which, 500 perform solely
air conditioning servicing and maintenance functions
while the remaining also deal with air conditioning
servicing though smaller compared to -its oéverall
business turnover. Presently there are a few: types of.

recovery eguipment selllng in the market, but the main
problem, especially’ for small workshops, is the cost

.and “also the purlty of thesé recovery machines.

The: establisimént of -

measures
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Tl At

T ll."Wlth the Iargest users of CFC_lz in AAC and the largest

-number of serv1ce workshops 1nvolved the establishment ™

of the National ' Network. of Recyllng (NNR) ~

imrmediately reguired. Other_ than £¢~ reduce--and._.
eliminate iYe consunption of CFC 12, .NNR can also

create. public -awareness and 1ntroduce a contlnulng
—_ serles of in-house tralulng

-

is

i

PROPOSAL i .-

12. It is proposed that the industry cooperate with
Department of Environment (DOE) to establish a network
of recycling and collection centres through acquisition
of recyling and coclant saving components and at the
same time propose a series of on-the-job training on

the use and maintenance of these egquipments by local
experts.

13. To establish-NNR throughout the country,
recvyling machines are immediately reguired. The number
and location of NNR will be determined by the
Government together with AAC industry itself using
well-established government and industries mechanism to

identify and install the egquipment and the
training.

recovery and

follow-up

14. cCurrently it has been identified and proposed that the
number of NNRs regquired should be concentrated in
central, northern and southern region of Peninsular
Malaysia and the others in Sabah and Sarawak.
2 mninimum of 200 HNNRs should be established.

15. A series of in-house trairing through the trade
associations and professional bodies such as ASHRAE and
IEM, would be developed in each recyling network. It
is proposed that trained local experts should conduct.
the programme activities. The achivement and progress
of each recovery network to reduce consumpfion and tha
training programme activities should be mnonitored by
the Government. A Government authorization certificate
would be produced at the end of each training course.

16. The Government would develop a monitoring schedule and
checklist activities on a monthly basis. The purpose
of this, 1is to ensure that all NNRs are running
smoothly in their programme to reduce the consumption,
at the same time their in~house training activities and

public awareness campalgns are’ developed and properly
managed. :

T 1jvehicle.cfe 1807 ' ST .



- The tralnlng prqgramme for car
~“technicians in the use and recyclrng of CFC 12 _has_ been

. air- condltlonlng

drawn up (Attachﬂent)

.". There is needd_for' dealérs/operators. Training "in the

maintenance of car air-conditioning Unit znd assistance
is also regqguired to establish ~
demonstration programme -te teach correct servicing
pracedures._ - To.meet these requlrpments-lt 15 proposed

that UN Implemenulng Agéncy send an equipment “servicing

training consultant to Malaysia. It "has also . been
proposed that UN Implementing Agency consult with all
parties in the final form of the training-programmes.

ACQUISITION DESCRIPTION

19.

20.

21.

22,

23,

11/vehicle.cfe2 180791 -—

would be respon51ble for tralnlng arrangenents

The recycling and collection equipment will be acquired
and established by DOE using established government
procedures in accordance with the spesifications
proposed by the Working Group (WG) in consultation with
the industries. The centres are those selected by the
WG. The operators are regquired to enter into an
agreement with DOE or an established expert non-profit
body e.g. ASHRAE to operate and maintain the centres.

It is proposed that the Department of Envirenment (DOE)
or 1its appropriate agent, acts as the foczl point to
ccordinate and determine the specific 1location
distribution of NNRs and to monitor the achivement of
NNR throughout the country. These can be done by DOE
regional offices in the country.

The Government will also determine detailed location
distribution of NNRs and the number should be divided
among AAC manufacturers. Table I shows the number of

NNRs proposed and reguired throughout the country,
according to major towns.

An experienced car air-conditioning consultant be
engaged to consult with and advice car manufacturing
industries and to draw up cdeifalls fer a
demonstration/training programme. )

It is therefore proposed that an UN Implementing Agency
and Ministry of Science, Technology and the Environment
- MOSTE (DOE as Focal Point). jointly organize. an

intensive four-day in-country on-hand training that-

would cover from batches of 50 car dealers/technicians
per day using CFC 12 in their operations. The agency
- It is

a contindous



beage LW

- IMPLEMENTATION AND COST . -

- - allocated for presentation of

— . proposed that—tralnlng wouId be held in.Kuala Lumpur by T

the -end of the year-1991.or early 1992,. .immediately
after ~the acquisition of equlpments and establlshment
local experts wonld-be engaged to continue this on-hand
—retraining .regularly over the next 3 years.

24. An external consultant -would be invited- with é@gh

resource person in demonstration training. Three local

resource persons would be needed =as well in similar
capacilty.

25. This four-day training will enable operators to gain on
hand coaching on egquipment to use, the detection

technologies, care, installation, services, maintenance
of such eguipment.

26. The detailed estimated costs are shown in Table IV. It
is subsequently proposed that a team of local trainers
would regularly visit those centres to provide on-the-
job training in the local language and two further
seriss of centralised training workshops be held to
ensure the availability of a permanent core of trained
personnel in recycling/recovery.

OUTPUT EXPECTED

1. A National VNetwork of Recycling/recovery centres
consisting of 200 equipments.

2. A vyearly recovery/recycle of average estimated
870 tonnes of CFCs contained and prevented from escape
into the atmosphere by the year 2000.

3. A trained 500 recycling/recovery experts,
mechanics/operators and 90 core trained trainers.

-~ .of THetwork (Table JII)._ It 1is also_ proposed"a team of .-

working paper and as & ..



o Table_ 1 : Proposea_@umbel:_é'f‘_ﬂgg_s for AAC_Throughwc'Halay_s_i-a -
|_ _ | - | i Specifi_'g"qj__s;‘.:t_r_ibation [~ 77
| T ! Number of. t . | T lof'}fu_p\s o | '
-] | Existing | - |-v--‘u--_-—-—-.-—-------f_h-—| - V-I'
| State .| service " | Regium | Number of | Humber | "I.
i - i~ "stations | | tozatians | Requfred_ -r |
| ' | Workshop |~ -} Hajor'T_o'-'nI |- |
bt oo b N, IS D S SR
[ I ) (. l = b I
| PERLIS | 30 | MORTHKERN [ 1 - -2 ! l
| KEDASK i 155 | HORTHERN | 3 10 P -
I P.PINANG i 220 | MORTEERN | 3 1 20 | |
| PERAK | 185 [ NORTRERN | 3 | 16 I 1
] SELANGGR } 4350 | CENTRAL | 5 | 45 | ]
| W.PERSERUTUAN | 550 | CENTRAL ] & ! 45 | |
| N.SEHBILAN l 100 | CENTRAL ! 3 | 8 1 !
] MELAKA [ 75 | CENTRAL | 2 | 6 i !
{ JoHor | 220 S| SOUTHERN | 5 ! 16 i I
|- KELANTAN | 70 | EAST CcoasT | 3 | 8 ] I
| TERENGGANU | 80 | EAST coasT | 3 ! 6 L I
i PARANG | 155 | EAST CoAsT | ¢ | 12 | I
| SABAH | 100 | EAST M's1a | 2 I 5 ] l
| saRavaAx | 100 | EAST M's1A | 2 i 5 | !
| LABUAN | 10 | EAST Hesja f 1 ; 2 i }
b _ b e fe e b b |
| i I I I ! |
| TCTAL | 2500 | | 46 | 200 | |
b e e S | e I
_I1pvehicle.cfe2 180791 - - = -



- e Teble -II_:'_Irri:larm;;t_i'or\;Sc{'_I_ec_i_Jle of ‘the Project . "7 = - ~
T b= - bate (renyesry T i 0T
- | —Tetal | |-----eeeeomese R kbt h] RLEEEECTRALLLELLI TS .- e R bl |
= = | Project | Projeet | - A |- B =1 c P-.
- l Descriptim l Cost I """"" o ":: """"" Sh TTTTEmT TS E ATt I """" :."“'"" """""" ! V
- - i — (mittiend” | —Start | Corplete | Start | Copletd ] st | copléte |
! R Rl L ] ] e e el ) ] e
| jre s [ @@ Gl @] @] @] &) @) o] @) o]
|-meeeeeens R MR Joeeeeseaeees |-oeeeeeeees [-oeeeseees v B |
| | f I | | I Eoood { b= oo I |
- |Project 1| | I i | I ! { ! -1 I b -
| oi-Jos | I ! 1 t I ! ! b i I ! !
| TRAINING ] 992 | 0.50 |AR/91| L/ ARG/ SRR/ SEP/RL |OTT /91 [HOVrS [DEC/7L | FES/TRIMARSTE HAY /52 | LN/TR |
I | i | | | | | | Il | I i | |
| I ! I ! ! | I ! | { i I | ! |
jproject 11 | I ] I I | | | | | ] ! | | |
| RECYCLING 2 | ! | l b | | | A i | I
| RECOVERY | 2.400 | 0.880 [S2R/91{0CT/1{N0V/91 [DEC/N | JAN/F2 ] AN/ T2 | FE3 /TR [FES/TRWAR/T2 [MAR T2 | APR/T2 PAY /52
| aar) ! | ! | ! i | } | ! } | ! | i
! | | f ! ! { I I | | 1 i I ! I
I I | ! | | ! i | [ | | ! | l |
| | ! | i } | ! I ! | [ | i | |
| i | | ! ! | I i I i i i | ! 1
H | Total jasz | 138 | I | ! | I | | | ! I I I
: ] | [ | } | | ! ! | | i [ ! ! !
Hote:
A : Project Identificatien
B : Project Prearation
t H Project Fudirg
: —1I/vehicle.cfc2 1807 - -



"PROJECT I "

- . lTable III = Estimated.Cost For the-Purchasé

- -~ .. of Recycling and Recovery Machines =
- = "Number of- | Total Estimate
_Average Unit Cost Recycling & — (million)
_ =~ | -Recovery -
. Equipment - S A .-
(MS) . {Us$) Regquired (M$) T {ussg) .
12,000 4444.,40 200 2.4 — 0.9
}
11/vehicle.cfcZ 18071 i -



o A, - pROVECT 41 - - ~

Table. 1V—;-Estimated Expenditure for Four-Days Démonstration

. - —and Retraining-~ln-fountry Training iA™1§91/19%2 . ° 7
B '? --------- T -0 T o=l Total Zstimated |
. [ - — =] Number L Unit - ] Cost — " .
S — ] Subject = | Reguired - | Cost = Jomermceemsmaennnann I
| | . (H3) {-- (8% |-tussy-.|
RERERETETEELREEEPEREETEES R R R Ry CEELFEEEE] PEPESEERY
- 1. Facilities rental (DOE) i 4 "]~ 1,500 | 2,000 | 730 |
! ) S I I [ , |
|2. Training Hall, Meals and | L days | 7,500 | 30,090 ] 131,100 |
| © light Refreshments ] ) | i i |
| I I ! | l
f3. Three local resource | (3ps x 4dy)} 500 | 6,000 | 2,200 !
| persons | 1 | : 1
1 [ ! I [ i
|4. Accomodation for local ] (3ps x 4dy)| 250 ! 3,000 ] 1,100 |
| resocurce person | | . | 1 |
i | I ! ! )
|5. Teaching Haterials {in | (200 ps) ] 50 | 10,006 | 3,650 ]
] different languages) ! ] | ] |
1 i I I ! I
|]6. Misc. and Contingency | | 4,000 ! 4,080 | 1,500 |
, | | ! 1 ! !
[7. ©One automobile air- I (lps x 4dyr|causs?5o 7 | 3,660 | 1,100 |
! conditioning consultant/ | i day) 1 I |
| Experts i | | i I
| I ! I 1 I
|8. Round trip air travel of | ¢1 ps) f(auss4000) j 11,008 | 4,000 |
| two consultants (if from | 1 1 | i
| overseas) | { 1 | ]
| I ! i ! !
|9. Accomodation of one 1 (1ps x &dy)l(aussi20 / | 1,380 | 500 |
| coensultant | ! day} ] | |
| | ! ! | !
3 | | | [N I l
I I | ! ! I
| | i ] 71,v00 | 26,000 |
I | ! | D oo |
: | | | I !
@ 116. Retraining Programme by | | 67,008 | 67,000 | 25,500
% ] 2 experts on circuit | | ] |
| A -} - for 3 years, ] - - | - I l
T i i -TE i |
oG T T ERREREREERES ESREERERE R LR EERI EEPCPEPE !
| TOTAL ] - - B | 138,000 | 50,500 |
¥ el SV VY DU D Do R 1
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TITLE OF PROJECT - -

SERVICING, MAINTENANCE AND RECOVERY CHARGING KIT
FOR PORTABLE EXTINGUISHER (HALON -1211) AND -
-~ TRAINING PROJECT IN HALON SECTORS

PURPOSE

1.

—1mmedlate-subst1tute. — ) . -

The purpose of this paper is to detail the proposal
financial assistance:

Part T : To establish servicing, maintenance,
recovery and recyling centre at all
major Fire Stations with kit charging
equipment.

Part IX : To develop training and demonstration of
service operations at recyling centre.

Part I11 = To set up a Central Recyling Plan (CRP)
at Central Fire Training Scheool (7FTS).

BACKGROUND

2. Halon have been used widely in Malaysia. The
installations of fire fighting portable extinguishers
using BCF (Halon 1211) and fixed installations (Halon
1301) have normally been reguired by the Fire Services
Department (FSD). Tnese major uses of halons which are
used to protect enclosures that house highly sensitive
electronic, computing and telecommunications equipment
such as aircraft engines, computer suites, sub-
stations.

3. In 1989, Malaysia’s calculated comsunption of
controlled substances is 4779.3 MT of which halocn
constitute 7.& percent or 43545 MT.  Althoudgh the
quantity of halons used especially for new
instaltetions are relatively small, they have a-® high
percentage Ozone Depleting Potential (ODP). -

4. 'Théréfore,"as a proportion of. the-fotal ODP; fthey

contribute a significant proportlon and there are no




5.

OBJECTIVE | -

The objective of these projects are as follows:

Establish §ervicinq -~ Recovery Centre (SRC})

5.1 To minimise and eliminate the dischafge of Halon
.+ 1211 -contained ' in - the existing -portable
extinguishers during servicing and maintenance.

5.2 To reduce the consumption of Halon 1211.

5.3. To develop Halon Services Centre Wetwork (HSCN) at
the major fire stations. .

5.4 To develop a continuous series of in-house

training.

Demonstration and Training Scheme

5.5. To create awareness programmes to eliminate
unnecessary emissicn of Halon on operators.

5.6 To advise and teach correct servicing and
maintenance procedures in hariling recyling
facilities.

5.7 To encourage the use of alternitive friendly
technology.

5.8 To encourage understanding of the Ozone Depleting
Substances (0ODS) problems as a result poor
operating practices.

Central Recvling Plant (CRP)

5.9 To recover and recycle all extinguishers not
servireable and be replaced by CO, fire
extinguishers or withdraw from use.

5.10 To facilitate the storage point for the proposed
: National Halon Bank (NHB) for reusable stock &and
contaminated stock awaiting destruction. T

5-11 To establish the Central Fire Training School
. {(CFTS) at CRP. -



- 77 JUSTIFICATION

6.

10.

fl/halen.ctfch

tonnes or 80 percent to dissipation of contents held

.under pressure 1into ~the atmosphére,  accidental

discharge during training-and fire extinguishment. The
total installed capacity of Halon 1301 is estimated to
be between 12,000-20,000 tonnes whose effect to the

ozone layer is very high and will have to be closely
mornitored.

Halons are emitted during training, testing, servicing,
raintenance, accidental discharge and leakage, as well
as during fire fighting.

The more immediate solutions appear to be the
recycling, especially of Halon 1211 and minimization
stage of the gas, while performing servicing and
maintenance. These recyling facilities would
definitely reduce the consumption of Halon 1211 and it
.5 believed that this portion of consumption

sonstitutes more than 60 percent of the total Halon
1211 consumptions.

The losses from Halon 1211 portable extinguishers
mainly occur as a result of leaks testing during
manufacturing, material handling, loss during recharge,
normal leakage due to system deterioration and venting
during sevice and refill. There is need to ensure that
the 2000 tons of Halon 1211 now contained in their
system 1s not discharged into the atmosphere and
stringent control will have be to introduced.

Many have a limited understanding of the ozone
depleting issues and problems currently faced due to
ineffective control that a programme of awareness and
the need for trade competence” training is desirable.

raining and retraining of operators that servicgi
should be conducted by an experienced consultant._
together with . local expertise. At the . same |

- time consultation from educationists would be required.

Currently most portable extihghiéhers'are serviced byi

private companies, individuals using wvarious forms of

“equipment. Almost invariably they are discharged_ _or’
“the contents are lost in the process. Practically, .all.
. halon 1211 portable extinguishers-can 'and will.be~—
.regulated at -the fire -stations over the next 10-20
_ years provided ‘kits’. are made -available.

There are 600,000 to 800,000 of portable extinguishers
"(Halon 1211) installed all over the country, equivalent
-to about 2000 tonnes of bottle capacity of portable
‘halon 1211 extinguisuers. Average _replacement
- requirement per servicing and maintenance could be 100



'az.' With a large number of portable extlngulshers ‘and the

number of installations -involved, the establishement of
the HSCN is immediately required. Other than to reduce
and eliminate "the consumption of Halon 1211, HSCN can

also create public awareness and 1ntroduce a contlnulng
serles of in-house training.

PROPOSAL . - . _
13. It is proposed that the users cooperate with FSD and
" DOE to establish a network of recyling and collection
centres through acquisition of recyling and at the same
time prcpose a series of on-the-job training on the use

and maintenance of these equipments by local experts.

14. Currently it has been identified and proposed that the
number of servicing centres regquired should be
concentrated at the major fire stations will facilitate
this operation. Approximately 50 HSCNs should be
established. The specific number and location
distribution will be determined depending on the number
of recovery facilities approved by the Fund.

15. A series of in-house training would be developed in
each recyling network. It is proposed that trained
local experts should conduct the preogramme activities.
The achievement and progress of each recovery network
to reduce consumption and the training programme
activities should be monitored by FSD and DOE. A
Government authorization certificate would be produced
at the end of each training course.

16. The Authority concerned would develop a monitoring
schedule and checklist activities on a monthly basis.
The purpose of this is to ensure that all are running
smoothly in their programme to reduce the consumption,
at the same time their in-house training activities and

public awareness campaigns are developed and properly
nanaged.

17. It is proposed that a Central Recyling Plant (CRP)
can be set up at the Central Fire Training Scheol
(CFTS) . The cost of such "a plant is expected o’ be
M$1.5million or _US$0.6million. All extinguishers not
serviceable would be replaced by CO or withdrawn from
use and sent to the CRP for recovery and recyling. The
process will include purification and removal_of
contaminants. It is proposed that Halon Bank for
storage of Halon 1211 -be set up for refllllng of Halon

71211 still in use %r are requlred to be used 1n certaln
cr1t1cal sectors.



There is need for training of technician operators in
the maintenancé of portable extinguishers unit .and
assistance is also required to . establish a
demonstration programme to teach correct servicing
procedures. - To meet these requirements it is proposed

that UN Implementing Agency send an.equipment servicing -

training consultant. It has also been proposed that UN
Implementing Agency consult with all partles 1n the
final form of the tralnlng programmes. -

ACQUISITION DESCRIPTION

19.

20.

2L1.

22,

The recycling and collection equipment will be acquired
and established by FED using established government
procedures 1in accordance with the specifications
proposed by the Working Group (WG) in consultation with
the users. The centres are those selected by the FSD.
The operators are required to enter into an agreement
with FSD or an established expert non-profit body e.qg.
MFPA to operate and maintain the centres.

It is, therefore, proposed that the FSD acts as the
focal point to coordinate and determine the specific
location distribution of HSCNs and the number should be
divided among service centres. Monitoring the
achivement of HSCNs throughout the country can be done
by FSD and DOE regional offices in the country.

A local experienceca Halon services person be engaged to
consult with and advice manufacturing industries or

users and to draw up details for a demonstration/
training programme.

It is therefore proposed that an UN Implementing Agency
and Ministry of Science, Technology and the Environment
- MOSTE and FSD as focal point jointly organize an
intensive two-day in-country training that would cover
100 technicians. The UN Implementing Agency would be
responsible for training arrangements. It is prcposed
that training would be heid in Xuala Lumpur by the
middle or the end of 1992, immediately after the

acquisition of_equlpments and establlshment of network
(Table I). .-



23.

24.

25.

26.

: IHPLEM'E_N—';ATION AND .COST

Two external c&onsultants would be invited with each
allocated for presentation of working paper and
resource person in demonstration training. - Three local

resource persons would be needed as speakers- in local
context. ) ) :

This - two-day - training will ehable. operatbrs

representatives to discuss alternative technologies

with experts. The experts will be available to discuss
with individual industry, how each of these

tecrnologies and information might be applied in their
operations.

The detailed estimated costs are shown in Table II. It
is subsequently proposed that a team of local trainers
would regularly visit those centres to provide on-the-
job training in the local language and further series
of centralised training workshops be held to ensure the
availability of a permanent core of trained perscnnel
in recyling/recovery.

At the moment, 50 units of recycling eguipment are
neeazd immediately. The detailed estimated costs are
shown in Table III. The submission of these figures
are based on information gathered and these cost
estimates may vary from time to time depending on
economic factors and also taking intoc consideration the
possible facility changes.

QUTPUT EXPECTED

1.

2.

3.

A Halon Service Centre Network of Recycling/recovery
census consisting of 50 equipments.

A vearly r gqxery/recycle of average estimated 3900
tonnes of €EEs contained and prevented from escape into
the atmosphere by the year 2000.

A trained 500 recycling/recovery experts, mechanics/
operators and 100 core trainéd trainers. i —_
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TABLE II :

Equipment rental

Conference Kall,
tea break

Lunch

Three local resource

person
Twoe session chairmen
Organizing comittee

Accomodation for local

resource person
Proceeding

Miscellaneous and
contigency

Two halon consultant/
experts
travel

two consultants

Accomodation of two
consultant

Establishment of a

demonstration programme

and equipment

ESTIMATED EXPENDITURE FOR TWO DAYS

of

IN-COUNTRY TRAINING31R-HAL0N SECTOR

- - |
Number I~ Unit
Required | - Cost -
- ! “(MS)
e ama - (R
2 1 8,000
T |
2 days {-.15,000
!
|
(3ps x 2dy.| 500
l
{
(2ps x 2dy) | 500
!
(2 times) i 1,500
I
{(3ps x 2dy)] 500
1
_ }
(700 ps3 | Z0
|
. 4,000

(2ps x 2dy)|(ausss500 /
i day)
|

I
{2 ps) I(&USS&QOU)

f
!
(2ps x 2dy)|(3UsSS100 /

| day)
i
3 ](auss30000)

| Total Estimated
| " Cost.
o e
| (HS$) . | (US$)
EESREERI EOEPEREE
16,000 | 5,930
. 1 -
30,608 | 11,111
|
!
3,000 | 1,113
f
|
2,000 | 740
|
3,000 | 1,111
|
3,000 | 1,111
|
{
3,600 | 1,111
i
4,000 | 1,481
|
|
5,400 | 2,000
|
|
!
10,800 | 8,000
}
!
1,080 | 400
|
]
240,000 | 90,000
|
|
i
s oo
| 321,280 [124,106
| ]




" “Table III :

Estimated Cost For the Purchase_

S "~ of Recycling Machines and to

Set” Up Central Recycling Plant

T ) i - .- Total Estimate .|
Average Unit Cost Number of (million} -~
- Recovery , - -
(M$) (USS) Equipment (M$} (Uss)
80,000 29,629.60 50 4.0 1.5
Central
Recycling
Plant
1,500,000 {555,555.60 1 1.5 0.6
" TThalen.ctck - _ 4_ =7 . -
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- T EXECUTIVE -SUMMARY .- | T

This country programme paper” is preparéd to inform'the

Executive Committee of-the Interlm Mult11ateral (EXCOM) - -

establlshed under the Montreal Ploboco: on SubstanceS"

That Deplete The Ozone Layer, on thg'programme of
activities and project proposals o reduce énd
subsequently: eliminate emission of d%one depleting
substances (ODS) in Malaysia. '

i

2. The paper presents the background and current

status con the consumption of ODS together with the
Institutional and Policy Framework, the actions taken
by the the Government and Industry, Implementation
Strategies, Future Action Plans, Timeframe and Budget

to implenent the action plans.

3. Prelimmary assessment have shown that Malaysia
consumed 3274¢:7 metric tonnes of ODS in 1990 which
represents (.23 kg per capita. Malaysia has initiated
the process to reduce and eliminate CFCs and Halon from
automobile air conditioners, refrigerant, solvent
cleaning, aerosol propellant, foam manufacturing and
Halon for fire protection well before the time schedule
mandated. The target date set for complete elimination
of CFCs and Halon usage 1is the year 2000.

Implementation of these projects is scheduled to begin
in 1992 and 1993.



o The tétal cost of- the- scheduled - projects is
US$257.70 million of which US$255.74 milliom is for.

™S

investment and pre-investment p‘rojec:cs and‘U_S$i'.96
'millior} for public awarengss- and training programmes.

5. ~ The Government of Malaysia is jseeki'r_lg for
- financial support from the Interim Multilateral Fund
_(MLF:\- under the Montreal . Protocol to finance thess
programmes and projects in line with decisions of the

meeting of the parties in London, 1990.
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- OBJECTIVES . = —— =~ e -

__ The objecfive.of.tpis?paper—is-fﬁ present to éhe @XéOM_the'
progrémmééiactivities and ‘project proposals undergakén by

-Maléysiavip coméiiance‘dith-the §r6#isions of the Montréél
Protocol oé_Substgnéés That Deplete thé-OZOﬁé Layer. In line
with the “provision of Article 5, paragraph 1 of the
"Protocol, %alaysia is sgekiﬁg financial support to carry-out
the prografmmes, activities and projects to eliminate the use
of ODS. :

BACKGROUND

Malaysia acceded to the Vienna Convention and the
“ontreal Protocol on 29th August 1989, which came into force
in Malaysia on 27th November 1989. By the decisions of the
meeting of the parties to the Protocol, Malaysia has been

granted status as a developing country operating under
Article 5, paragraph 1 of the Protocol.

The Interim Multilateral Fund as established by the
meeting of the parties of the Protocol came into operation
on lst January 1991. The purpose of the fund is to provide
financial and technical cooperation to developing countries
which are parties operating under Article 5 paragraph 1 of
the Protocol. Under this provision, Malaysia is eligible for
financial support.té phase out 0ODS in line with <the
obligations to the Vienna Convention -and the ‘Montreal
Protdéol.: -




- CURRENT STATUS ON THE USE OF ODS . = .. ~

Malaysia does not produce any éont:plléd substanceés but
imperts 1its -needs mainly:.ﬁ;om developed - countries.
Preliminary trade estinmates éf the calculated weiﬁhtéd
consumption in 1986 .0f the coné;ollea substances was 3840
MT. Studies have shown that the Tomsumption in 1989 was 4211
‘MT which represents 0.29 kg. c%nsumption per éapifa. When
Malaysia became a party in Novenber 1989, internal processes
were initiated to minimise the use of CFCs and Halon. The
cuscoms buty (Amendment) (No{BS) Order 1989 to monitor the
import and use of CFCs and Halon was introduced in December
14, 1989. DPreliminary figures obtained through this
regulation indicated that in 1990, 3740} metric tonnes of

CFC’s and Halons were consumed which represents 023 kg per
capita.

Figure 1 shows the different types of CFCs and Halon
used in the Maiaysian market in 1989. The refrigeration and
car air-conditioners sector were the main users compared to
the electronic, foam and aerosol sectors. Studies on the
-consunmption of CFCs and Halon show that there was a decline
in consumption in 1987 and 1988 which can be attributed to
the slow~down in the economy which adversely affected the
motor-car and construction industries. The dramatic increase
in foreign investments in the electronic industry in 1989

and 1990 especially by multinational companies, increased



~~——= the. cénsump€éép. of LQFC; ‘especially as cleaning: ;élvents.’
. L,f.;:_ During~the same period -there was a decline in the use of -
. -- CFCs fdr'aerogol propellants bécause-of'thé increased use of .
" "Liguified Petrolelum-Gas (LFG) as a substitute. The decline - -
in the use of CFCs as a refrigerant can be attributed to the
inéfease in usége of HCFC 22 (which is not a controlled
- ' substénce.-during_—the transition period) and mnethyl
chloroform which is used as a cleaning solvent in the small ~
and medium scale industries. - - -

INSTITUTIONAL FRAMEWORK GOVERNING CONTROL SUBSTANCES

In pursuance of the objective to reduce and eliminate
the consumption of CFCs and Halon, Malaysia has established
an institutional framework to oversee the programmes being
undertaken to meet this objective.

A National Steering Committee on the Ozone Layer (NSC)
set up in 1985, whose members include ministries, government
agencies, organisations representing the various industries,
major suppliers of CFCs and Halon, universities, consumer
associations and other non-governmentail organisationé.
Figure II shows the organisational structure of the National
Steering Committee. The NSC has convened a number of
meetings to formulate strategies and control measures in

order to comply with the provisions of the Protocol. The




—f'-Departmeﬁflof Environment~(DOE} under the Ministry of.

—“Science, Technology and the “Environment is the focal point

" _ "dixectly involved in.the implementation of the-provisions of

the Protocol withr the various committees under thé NSC being
~:lrequnsib19'for specific issues. B - -

T

-

f‘I"'O‘l"slr(.’l‘b.’'FE‘._'é!sldl“..l‘ioRK, REGULATORY SYSTEM AND INCENTIVES SCHEMES

-

Malaysia has made known its position in the wvarious
environmental meetings of its commitment to the global
concern of mankind on the protection of the ozone layer.
Malaysia as a party operating under Article 5, paragraph 1
of the Protocol has been given a ten-year grace period
before it 1is required to 1initiate actions to reduce the
consumption of the controlled substances. Due to the pro-
active role of M.laysia on environmental issues, the
Government has already started the process to define the
policies and regulations which are necessary to restrict the
use of the controlled substances, way ahead of the time
frame granted.

The Government has initiated, among others, the
following strategies and measures.



- National Policy'Framework- - = -

- - )

(v}

(vi)

Inygéiprs in new industries aré ‘encouraged to-
promote investmént in ozone friendly CFC’s
and . technolog—ies~ especially mnon-Haloén
fechnologiesmandﬁalso to use subéiitutes or

new alternatives.

Tc monitor the -use of controlled substances:

To enicourage the existing industries to use

substitute or new alternatives.

To discourage further investments relating to
the production and use of the controlled
substances.

To encourage universities, related industries
and research institutions to cari: out
research on resource development of
alternatives to CFC’s and ozone friendly
technologies which can be aprlied to domestic
needs.

To promote educational and public awareness
prcgrammes related to ozone protection.



Regulatory and Conitrol Measures

TO'Enéoufagé Maiaysia's.parficipatidn in
in£érnatibnal_cdnventiéns énd—mé;tiﬁés.to be
leé_-to - contribute effectively €0 the
Sbjectivesléf the Protocol. - -

(i)

(i1)

The Customs Duty (Amendment) (No. 35)-0;der
1989 came into force on 14th December 1989
for the purpose of updating import inventory

and to monitor import-export of controlled
substances.

The followinc draft regulations have been
proposed:

(a) Customs f{Prohibiton of Imports and

(Montreal Protocol) (CFC’s and
Halon) Order 199

Export)

()} Environment Quality (Use of CFC’s and

Other Gases as Propellant and Blowing
Agent) 199_



(iii)éApendmeﬁt to tﬁ; Environmént"Quality Act
.- T -~ — -7 (EQA) 1974 may be necessary to. regulaté. . and
- prohibit to use of controlled substances.” .

Incentive Schemes

The Gcﬁernment is consideting preposals fogj tax
reduction and 1import duty exemption for acﬁﬁVities
related to the reduction of coﬂsumption ;of the
controlled substances. '

ACTIVITIES PERTAINING TO THE REDUCTION OF ODS UNDERTAKEN
BY THE GOVERNMENT AND INDUSTRY

Six Working Groups (W.G’s) of different user sectors

namely solvent, Refrigerant, Car Air-Conditioners, Foam,

Aerosol and Halon with the Department.of Environment as the
co-ordinator was formed in July 1990. Members of the these
W.G’s are to outline and prepare individual sector plans for
reduction of'ODS strategies, substitution, phase-out,
veluntary compliance, inventorying and documentation of

technological costs both investment and incremental cost.




The W.G's have-submitted-tﬁé%r reporf*td thgrbovernment

for-verification and-apﬁrev%lvaogethér with these re@drts,_
“the study _undertaken by the canadian International
D;Qelopﬁent Agency (CIDA),. and the administrative and legal
measures instituted .by tﬁg‘ébvernment, the National étudy on

ODS is expected to-be completed by chﬁber 1991. The
Nafional Study based on the reports and recommendations of
the W.G’s would identif§ specific plans for the reduction of
CFC’s and Halon. The W.G’s have submitted their ~project

proposals to the Government for financial consideration
under Multilateral Fund.

In addition to the regular meetings and consultations
between the Government and the industries concerned, there
is close co-operation between them with regards to

participation in public awareness programmes, workshops and
seminars.

IMPLEMENTATION STRATEGY

The Role of The Government

Malaysia’s commitment to the protection of the ozone
1ayér is evidenced by the control measures it adopted to
reduce and eliminate the consumption of CFC’s and Halon. The
Customs Duties (Amendment) Order of .1989 to monitor the

- import of the controlled substances is the initial measure.

Other laws and regulatlons on restriction of -usage "and
mandatory elimination of ODS are being finalised.



The‘Covernment 1s«$tudy1ng proposals to prov1dE‘tax_
rebates and exemption "for- ‘individual corporations .and

- industries for activities rerated‘to the reduction in: the -

usage of ODS.

The National Study with the cooperation of CIDA and the
private sector 1is in the final stages of -completion. The
action plans and strategies p?oposed by the National Study

would accélerate the process Gf eliminating completely the

consumption of ODS. :

-

The Role of Industry

The six W.G’s set-up by the related "ser-sectors have
given voluntary support in working towards the objectives of
the Protocol. The reports submitted by these W.G’s would
form the basis for report preparation ~f the HNational
Strategy on the Protection of Ozone Layer to be adopted by
the Government. An accelerated reduction and elimination is
likely in the use of CFC’s and Halon from automobile air-
conditioners, refrigerant, solvent c¢leaning, aerosal
propellant, foam manufacturing and Halon for fire

protection, with the cooperation of the industries
concerned.




- ACTION PLAN=PROJECT INVESTMENT AND -PECHNICAL ASSISTANCE

L3

several CFC’s réduetion'projects thaf9can;be implemented
immediately. These projects can satisfy the ériteria‘sét for

financial wassistance such as technoiogiegf-that are

commercially available, cost-effective, énvironmentaliliy

sound and has short and long term-solutions fcr reduction of .
ODS. These projects (in order of priority) would bring
immediate effects in minimising emission of CFC’s and Halon.
Activities pertaining to these priority érojects which can
be categorised under Investment and Pre-investment and

Public Awareness and Training Program are as follows:-
Investment and Pre-investment Projects

Automobile Air-Conditioners

(i) Recycling and Recovery Equipment
(ii) Introduction of coolent saving components
(iii) Research and Development

(iv) Manufacture of HFC 134a Air-Conditioning System

Halon Elimination

(i) Phase~out of Halon in Petroleun industry

The W.G’s set-up by thé_ﬁ§§r~sectors bhave ddentified



-~ (ii) - Manufadture of_¢o, cylinder and valve _- - -

i:CiQ) Central‘Rgéycling‘Qlant . :

e am me—

Cii{):—Recovery and charging kit for Halon 1211 -

4v) ._Halon 1211 extinguishers phase out by -1999

r

f(vii)

,(Vi) Haion Naticnal Data Bank

Alternatives in Telecommunication Exchanges with
assistance from UNEP/SIDA

Commercial and Residential Refrigerant

(1)

(11)

(iii)

Project of driveline retrofitting and replacement
cof large central plant (LCP)

Change tools and dies for residential system

CFC disposal and recycling centre

CFC 113 of Solvent Reduction

- (1)

(ii)

F(1ii)

Degreasing - semi-aqueous alternatives on-line
systen

Metal cleaning - agueous surfactant

"Precision cleaning - application fqr high-tech

piece part and hardware




‘Conversion of CFCs in Aervsol System- . - -

- - T A, L B Ll

-

o rm— -

- (i) Design of produéts to packaging componeht T

(ii) ’Cohfiguration—plaﬁt and accessoriés

.{iii) Safety needs and necessary approval

CFC EFlimination in Petroleum Industrv‘

(1) Recovery and Recycling before phase-out
(ii) Complete phase-out of CFC 12 before 1995

(iii) Complete phase-out of HCFC 22 before 2010

Public Awareness And Training Projects

Public awareness promotion campaigns and on-the Jjob
training programmes have been proposed. These training
programme will be conducted in automobile air-conditioners,
refrigerant, CFC solvent <c¢leaning sector, aerosol

manufacturing and Halon Sector. -

Project description, costs and time schedule for start-

up and_completioﬁ is shown in Table I.



- TIME FRAME AND ACTION PLAN FOR Pmafsme-oug*_-*onsm. -

. p— 2 —_—

Table II, shows the time-frahe and”a brief description . -
of the action ﬁlans}thatmhave been undertaken and the
pfoposed action plans;up to lhg yeéf 2G00. A-fevigw of the

strategies, policieé iand “control -measures in anticiéatéﬁ -

when the National S?udy is completed and the cost of

compliance and technical cpticns are determined.

To date 23 potential sub-preinvestment projects and 5
training programmes : :have been identified (Table 1). A detail
description of the prigrity_ projecis and the training
activities that need urgently to be considered for financial

suppert by the Multilateral Fund is shown in Appendix I and

II. It has been proposed that the implementation of these
projects should begin in 1992 and 1993.

BUDGET AND COSTS

Table I, shows the proposed cost of each project
component and cost-effective measures to be undertaken.
Total cost of investment and preinvestment proijects 1is
Us$255.74 million. The cost of Fublic Awareness and Training
Programmes is US$1.96 million. Hence the total cost -of the
projects proposed is US$257.70 million.



These cost effectlve measures to be undertaken and- the

capital costs are- “based on the 1nformatlon gathered and

~estimated may—vary and have-to be adjusted  when- detalled

_CONCLUSION - , . -

figures are available. N - . T

Malaysia, being a party to the Protocol has initiated

mneasures towards promoting international cooperation in the

pursuit of protecting the global environment. Malaysia has

participated actively in the three (3) meeting of the
parties; Helsinki 3-5 May 1989, London 20-29 June 1990 and
Nairobi 10-21 June 1991. Malaysia has given strong support
in thz establishment of the Interim Multileteral Fund under
the Montreal Protocol and has been a number of the Executive

Committece since its inception in 1990.

Malaysia has also been active in Asia and the ASEAN
region in addressing environmental issues. Malaysia has

organised and actively participated in the following

~conferences on environment.

o} The Langkawi Declaration on the Environment

adopted by the Commonwealth Heads £ Government in
October 1989 ’



o

The- Kuala Lumpur Actord oM ".Enviromment - and
‘Development issbed at the-Fourth ASEAN Meeting of
Ministers .on Environment in Kuala Lumpur, June
. ..1990. Both these meetings voicéd strong support
,for_tﬁe global effort'ihlthe prptection-of the

ozone layer;.

The 20th ASEAN Economic Ministers Meeting in
October i9é§ agreed that ASEAN should accede to
the Montreal Protocol as a regional grouping. This
agreement, in principal, paves the way for further
cooperation in environmental issues in terms of
harmonising approaches and strategies for more

effective controcl

In February 1990, Malaysia with the cooperation of
UNEP organised the i1nternational Symposium on
‘Tropical Ozone in Penang. Malaysia was amongst the
first developing countries to participate in
international programmes on National Study
approach in order to seek solutions to reduce and
eliminate CFC’s and Halon

ASEAN Officials Meetiny on Environment (ASOEN) in

February 1991 had identified cooperation on R&D
studies on ODS



~The Government ._of Nalay51a fully support the global

-r-effart to. reduce and eventually el&mlnate ODS._The efforts

by bilateral, multilateral and UN Agencles to 1n1t1ate
'projects to reduce and ellmlnate ODS is strongly supported
by Malay51a As a party operatlng under Article- 5, parag:aph
1, Maiay51a needs financial and technical support to augment.-
internal espec1ally from,-the 1mplement1ng agencies which

have the necessary expertise and financial resources.

The Executive Committee’s support in providing the
necessary finance for projects to reduce and eliminate ODS
in Malaysia would contribute greatly to the achievement of
the objective of the Protocol.

I} /nikfozone, jop(miti) 031091(1015)
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A : T Projeci igentiiicatiocn . -
S : Projezt Freparetion - ) T L

c : Project Funding -

t2) = .Planned - - _‘ :
{(b) : Actual
- obo - . -
L No. of Car Air Conditioner Manufacturer = §
G No. Raquired = 7S6.8 HS32,000
3

No. Required = 500 & HS2¢0,00C
¢ {
No. Required = B20 a8 H$300,000

3 Ho. of heroscl Manufacturer = &
6 Ko. of Service Dealers = 200
Z; No. of times Training and Seminar are expected to be conducted = 17
8 Ho. of times Training and Seminar are expected to be conducted = §
v No. of times Training 2nd Seminar are expected to be conducted = 6§
10 Ho. of times Training 2nd Seminar are expected tu be conducted = 1
LA

No. of Petroleum Industry = 7
i2 . . -

No. of recovery charging kits required = 50
13 . - - ’ -
_ Ho. of existing Halen 1211 to be phased out = 800,000

‘Cucrency rate :  MS$S2.7 = UssST.0 I .






