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PROJECT COVER SHEET

Tunisia

Ozone Layer Protection through the Reduction of
Consumption of Qzone Depleting Subsiances

All (Refrigeration, foams, aerosols and insGtutional suppori)

Foam: 5BS ty
Refrigeraton: 250 tfy
Aerosol: 230 tiy
Others: 10 vy
3 Years

ODSs PHASED-OUT: 27,000 tons over allowahle
phaseout period

$2.05 million

(508 million allocated at June 1992 meeting}
{51.2% million requested at October 1992
meeting to be added to Bank's Werk Program)

World Bank

Ministire de 'environnement (Agence naticnale
de protection de P'environnement}

August 31, 1952



EXECUTIVE SIAMDMARY QF PROTECT PRESENTATION - FACT SHEET

1.0 Background and Eligibilitv. Tunisia is a deveioping counwvy for the
ourpose of the Montreal Protocol and given its per-capita ODS/ODP consumption of less
then (.3 kg is eligible for assistance {rom the Interim Muldlateral Fund for the
Implemenwizdon of the Monwreal Protocel (Muitiiateral Fund). A Country Program has been
prepared and is presenty undergeoing Snaireview by the Government of Tunisia. A Draft
copy of the Counry Progrem is pen of this proiect presentztion and is to serve a3
reference for jusuficaton of project seisction. Although Tunisiz hes 2 populadon of only
g millionpeople, ithas z very acdve ODS-using sector which in 1991 consumed over 1000
tons of the CDS regulared by the Monrea!l Protocol.

2.0 Proiect Status and Strategv. The Proiect sub-components (thers are 7
sub~components  in all) ocutined in Tunisia’s ODS Phaseout Program form a
comprenensive and integrated block of acuvides for ODS phaseout which must be
implemented ina smategically sound manner and fullysupported by policy and reguiatory
measurss. The sub-components (those already approved and those being presented at
the October 1992 meeting) are to be implemented as part of 2 ¢oherent ODS phaseout

program. Project implementadon, hence ODS phaseout, willbe most cost effectdve upon
the undertzk=n of a national ODS Phassout strategy that is fully funded and supported

by 2 an ODS Phaseour Commintee. Tunisiz was allocated S800,000 (out of 2 $2.2 million
request) at the June 1992 mesting of the Muldiateral Fund to undertake ODS phaseout

projects inthe foam and aerosol sectors. This request isintended to finalize the presently
identified resource requirements for the Nagonal ODS phaseout program.

3.0 Purpose  of Proxggt Presentation.  Each of the Project sub-components
pr..seqted m !hzs proaosei (4 in a.il) are beicw SSGO 000 ILMW

mseurc:s aiiocatcd tc Tumsm to s:’ 05 mﬁhon {down “from the $2.2 million originally
reguesied).

4.0 Rationale for IMLF Funding. Allsub-component costs identfied in the
documentation have been deemed to be valid mcrcmenml costs and are mcmrom ahgx%:lc
for Multﬂateral Fl,mc asszstancc 3 4 ignifica

W__gﬁg_ The cost effe:cnvengss of each pm;c"t snb-compcneﬂts are
excallent and well within generally accepiable ranges for their respective sectors.
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G Precedencs.  Similesproject sub-components have been zpproved forother

counties. There IS 20 imnovamve Or new aspect invelved and the technoiogy issuss are
not significant

£.0 Proiect Sub-Components _and Rational. The following sub-components
zre being presemted for funding (valuss in brackers are the expected cost effectiveness
per kilogram of ODS phased out cver the allowable phaseout period of 1993-2010):

2) Implementetion of Government Acdons $450,000 (Not Applicabie)
(to be added to WB work program)

As per the decision teken 2t the June 1992 meeting of the Executive Committes
of the Multlateral Fund, acdvides relating w government support of ODS phassout
acrvities (referred to as instwdonal swengthening) were eligible for IMLFgrants on a case
by case basis. As per the gudance provided by the EC in document
UNEP/OzL. Pro/ExCom/7/20, Tunisia would be classified as z category 2 country given
its consumpdon of over 1000 ¢/y. The actvides identified as part of this sub-component
(also idendfied in the Country Program) are estimaied t© be the minimum required tw©
carry out the full program of activiies identified in the Counwy Program. It is the
judgement of the Government of Tunisia and of the Bank, as implementng agency, that
these acdvides are required to strengthen ksy ODS phasecut support mechanisms.

b) Maintznance of Domestc, Commercial $390,000 (50.25/kg ODS)
and industial refrigeraton systems {to be added to WB work program)

As was suggested by the Muitilaterzl Fund Secretariat, the proposed project for
domesdc refrigeradon maintenancs and for commercial and indusiial refrigeraton
maintenance have besn combined into one project sub-component which is aiso to
include the study on the servicing sector. The commercial and industrial sub-component
has also besn emphasized to a greater extent, therefore incorporating one of the
comments provided by the OORG reviewer. Another OORG recommendaton which has
been adopied is the imporwance of 2 substandal training component in this arez. The
project wilipropose training through the country’s technical schools and willhave a good
geographical coverage, with courses in Tunis, Sfax and Kairouan. The training
component developed within the Tunisian educational system may also provide for
substantial regional benefit as these course and instructor training could be undertaken
on a regional basis. Resources for this sub<component willbe utilized for developing
training courses which willbe added 1w the already existing curriculum and purchasing
recovery/recycling  equipment.

August 31, 1692 2
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tecanica!l and firancial msks of whis projec: have been gready reducsd  given
(ha:r Tabmd (the company which would benedlr from this projecty had decided, ar a
smategic level, not w0 develop 1ts own technology but to rely, as it does now, on the
international suppliers of compressors and oiland to simply adapt its refrigerator designs

to the new refrigerzton systems which are now reaching the market. This applied

snginesring effor: can be underaken immediztely with finzi production conversion to be
completad by the end of 1995, about 2 vears after antcipated [fullscale producton will
have been underizken inmost developed counmies, The 19935-96 objective for productdon

conversion will allow the company to conznue irs export of refmgerators o other
medlierranean  countries.  The engineering set-up for these acdvides and testng

procedure design and deveiopment willtake over | year to finalize. The finzl choice of
technologies wilibe based on the adoped internatonal swandards.  Addidonal technical

supporr willbe sought from the suppliers of the new comprassors

d) ODS Phaseout in the asrosol sector $50,000 (30.13/kg ODS)
(1o be added to WB work program)

This project sub-component is 1o be added to the aerosol sector phaseout
acdvides. These resources are reguired 1o carry out comprehensive in-plant audits and
technology assessments  in order to provide tangible and concretz recommendations on
the availability and suitability of iechnologies and the cost implications. Each consuitation
willresult in a tschnology optons report which willguide the plant owner as to the most
cost effecive opuon for the conversion of the manufacruring operations. This is an
important elemant in ensuring good cost-effectiveness of the ODS phaseout projects in
Tunisiz. This willnot replace the seminar on alternative aerosol acdvites envisaged by
UNDP but willcomplement itby inwoducing hands-on in-plant assessment.

Total: $1,250.000

7.0 Project Implementation. Given the total vaiue of the grant amount (less
than $2.3 million) for the ODS phaseout project in Tunisia, it willbe possible to expedite
both the Fund transfer and project implementation through the Bank’s modified Operation

Directive which requires Country Deparunent Director approval for projects less than $2.5
million.
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Tuenisia
Toiect -Componential: ement
"of Govemnment Actons (nstitutional

Support to all ODS-using sectors
Not Applicable

First 3 years of ODS Phaseout Program

Facilitation and coordination of ODS phaseout projects
and peolicies

$450,000

World Bank

Ministére de l'environnement (Agence nationale
de protecton de !'environnement)



PROJECT SUTMMARY

PROJECT SUB-COMPONENT (a):
DMPLEMENTATION OF GOVERNMENT ACTIONS (INSTITUTIONAL)

The following are the recommended institutional actdons to be tzken by the
Tunisizn Government in order 1o snsure zn effective implemenaadon of the Action

Plan to phase out the use of ODSs in the country {earty 1993). They comprise five
key elements (estimared cost in brackes):

1. Creation of en Ozone Commirtes (25 the main coordinzton body) for
implementation of the Acton Plan (8240,000 for 2 3-year period)

2. Monitoring svstem for ODS use by substance and end user sector. (860,000
ior monitoning sysiem implementation through Direcdon des Statistiques)

3 Inmoducdon of regulatory measures. (860,000 for policy work and regulatory
anajivses)

4. Introduction of an ODS licensing system and acereditation system for
refrigeration technicians. (360,000 for system implementation)

5. Informadon disserninadon (330,000 for public awareness activities)

As the most important first step, the Governmen:, in associaden with the
ODS-using industry, should ser up 2 commines for the implemenmton of the Acton
Plan. The overall obiectves of the committee are to inidate and faciiitate the

implementation of the Action Plan. This impiies that the committee shall be
responsible  for:

- monitoring of ODS use;

- idendfying, evaiuating and arranging for the implementation of projects in the
kev user sectors, namely refrigeration, foam and aerosels;

- adminismadon of projest support from the Interim Multilateral Fund;

- appoingng consultants when appropriate;

- assisting the ANPE on preparaton and-formulation of regulatory measures
and advising on adjustments hersw;

- negotiaing agresments on ODS conservation, bans and other policies with
the user indusmies, heostng seminars and distributing information on ODS
issues and project results within the user sectors;

- arranging information dissemination and awareness campaigns for the
general public,

e e e ey e e e
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(OCTOBER 1992)

T SUB-COMPONE VER SHE

Ttsnisia

ommercial and trial Refnceranon Vst

Refrigeration (Maintenance)

Refrigeration (Maintenance): 150 ty

Implementation: 3 Years
Duraton: 17 Years

ODS Reducdon of 100 vy

$450,000 (S0.25/kg ODS phased out over allowable
phaseout period)
(3100,000 allocated at Iune meating)
(8390,000 requested at October mesting)

World Bank

Ministere de 'environnement (Agence nationale
de protection de l'environnement)
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PROJECT SUMMARY
PROJECT SUB-COMPONENT (b):
Maintengnee  of Domestic. Commercial and Industria

Purpose. Obiectives and Benefirs of the Prolect: The purpose of the projest is to
improve the servicing procedures for domestic refmigeradon, to increase awareness
of the ozone issue among service personnel, 2nd to conserve the use of CFC-12
through recovery and recveing and by adopting nimogen {or other inart gas) for
flushing and purging (thersiore eliminartng @ poor maintenance pracdes), The
objective willbe achieved through a study, training program, technical assistance,
and investment in eguipment. The project wilibe carried out over a thrse-vear
period at a cost of $490,000. The expecied benefits are in the order of 100 vy
reduction in ODS consumpdon and 2 significant reducdon in the nadonal
incremental cost of ODS phaseout.

Broiect Elements:The projest comprises the following elements:

a) Aninidal gudy describing the present refrigeration service sector (domeste,
commercial and indusmial and evaluating the links berween them)and giving a2 more
detailed plan for the actua! training, regismaton of service workshops, number and
education of employess, tvpe of repairs based on z seres of interviews (number
and age of units services, use of CFC, reason for recharging, where repairs take
place, ew.).. On the basis of the smudy, a detailed pian for the actual training shail
be prepared.

D) 2 grzining program comprising in the educadon of 2 number of Tunisian
insguctors (Tain the trainers) and in the development of three courses in Tunisia
aimed at teaching adequate ODS handling skills (durlng maintenance, in-field and
in-plant servicing and recovery/resycling). The training program should be coupled
with the issuance of an QDS leense/cartificate as proposed under Government
Actions. Itis planned to employ two teams of instructors, each comprising ons
professional refrigeradon tschnician and one skilled service worker. The instructors
shall recsive exiensive taining in servicing (especially leak tesding, recharging and
recvcling techniques), partly at a technical school in Tunisia and pardy during 1
month waining abroad at the insdrution of the advisor or eguivalent, The training
programs willbe incorporated into the Country’s technical training schools for
refrigeradon technicians and service technicians for refrigerated fishing vessels.

) technical assistance fTom an insttution which has already developed a program
on proper servicing pracuces. The advisor shall prepare the preliminary study,
propose a waining plan, organize instwucton abroad, suggest teaching rnatenals,
and monitor the project at regular intervals;

d) invesynent in equipment and necessary training materials, including a number of
CFC recovery and recycling machines to be placed at the larger service shops and
used for demonswration during the treining programs.

et
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(OCTOBER 1992)

T SUB-COMPONE]! R

Tunisia

Refrigeradon (Production of domestic refrigerators)

60 ty

3 Years
Reducdon of ODS consumption by 60 t/y

$360,000 ($4.10/ky ODS Phased Oup)

World Bank

Ministidre de 'snvironnement (Agence natonale
de protecion de !'environnement)



I’ROJ’EC’I‘ SYB-COWPONE\'T {C)

] Technoiogy in the D“ﬁcumon of Demcswc Refrigerators (A New Technology
vestment et

Purpose _of the Proiec:: The purpose of the project is to familiarize Tabrid, the
largest Tunisizn domesdc refrigerator manufacturer, and refrigeration technicians
with HFC-134a technology znd allow testing of new refrigerator models in time for
| acrual procucton. The objective is achieved through engineering assistance and an
investment project. Today, severzl intermnational manufacturers produce limited
series of refrigerators emploving HFC-134a as refrigerant, and itis generlly
foreseen tha: the major producers in developed countries willconver: fo HFC-1342
technology within 1-2 years. As & consequence of this development, the
refrigerants, lubricants and components for HFC-134a technology willbecome
generaily available. Reguladons and marke: forces in Tunisia’s primary export
markets willforce the Tunisian refrigerator psoduccrs to adopt ODS-free
refrigeration circuit tachnology for the expored units by 1996 or perhaps even
eariier. A period of 2-3 years wiilbe required for redesign, prototype producton
and tesung before full scale commercial producton of the new refrigerators can be

commenced. Hencs, a project dasigned to support the testing of new refrigerators
is recommended,

E;Q ect Eiements: The p*mge.. comprises the following elements:

0 u for review of the detailed proiect program, monitoring of
progress and evaluation of the results obtzined;
- an jnvestment proiec: to cover equipment and operational expenses fora

developmenr and test facility at Tabrid for new refrigerator models with HFC-134a
refrigeradon girguits.

The .project willbe carded out in the following phases:

- phase A: derailed planning: work pian, list of eguipment, and detailed budge:
for investment and operational expenses to be preparsed by Tabmd with support.

- phase B: design. development and procurement: development of new
refrigeraton circuit design for 2-3 refrigerator models with support from compressor
manufacturer(s).- Setting up of testing facilityand procurement of testing
equipment and refrigeration circuit components.

- phase C: prototvpe production and testng: testing of producton of
prowotype (s} in small series (5-10 units), steady state performance testing, energy
consumpton and refiability tesdng, and adaptation for production. Qualiry

| monitoring of rafrigerants, Jubrication ofl,and circuit components,

-
e

This project is proposed to stamt 1Q1993 in order for Tzbnd to commence

Augusr 31, 1852
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Tunisia

Proiect  Sub-Component  (dYy: Technical Semijnars,
nsuitation B ut o i
erosol

Aerosol

Aerosol: 230 ty

1-2 Years

Elimination of 230 vy ODS.

Intoduction of new/alternative technologies.
$350,000 (3300,000 aliocated in June 1992)
(350,000 requested in October 1992)
(30.05/kg ODS phased out over allowable phaseout
period)

World Bank

Ministkre de 1'environnement (Agence nationazle
de protection de [’environnement)
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PROJECT SUB-COMPONENT (D)

i Purpose of the Projecr: The purpose of the projest is to assist the aerosol
products manufacturers in sslecting the most appropriate CFC fres technology.
Backeground: The aerosol indusiry in Tunisiz used 230 tons of CFC in 1991 for the
production of aerosol cans. This corresponds to 21% of ol ODS consumption.
The CFC serves as propellant for the active ingredient in the product.

Proiect Elements: The projest comprises the following elements:
- technical support for indivicual in-plant consultatdons on CFC-fres options for

individual manufacrurers;

- investment protects o financs the cost of aerosol plant conversions (there
are 15 to 20 producers) where these cannot be shown to be paid back by
operatonal cost savings within two years.

The project willbe carried out in the following phases:

- phase A: consultatons: an ingoduciory seminar giving information on CDS-
fres acrosol product optons. This willbe supplemented with individual
consultadons  with the manufacturers on the technical options that are most
appropriate and cost-effective for their specific application.

: 1ct] =g: investment in
new 2erosol producuorz faciliries mciudmg safery or modmcaﬁan of existing facilides.
The financing opdon is available for the existng duradon of phase B.

The project shall be started immediately in order to maximize ODS phaseout early
in the overall phaseout program. The planned duration of the project phases is in
the order of 1-1.5 years. The project willenable complete eliminaton of the

L prasent consumption of 230 tons/year of CFC as aercsol propellant.

e e e e e e e

w: heitmieia\prosia mp
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Counrry progremg TUNISIA
-REVIEW OF THE EXECWHVE PROJECT SUMMARY
TUNISI4 - ODS PRASECQUT PROJECT

s
=

Project Presemation to the Mtﬁiﬁﬁml Fund, October {992
Tmplerentation of Governmem Actions
Maintenance of Refrigeration Equipment

Engineering Assistance Projec: on Swilch to AHernative Technologies
ODS Phaseout io the Aerosol Sector

N

Kuijpers, LIJM (OORG)
Eincdhoven, 1992 05 31
RWR.570.LK.92220 .k

RE-REVIEFW OF THE PROPOSALS
L Relovance

The material given in the Executive Summary and the separate Project Summaries pressws
a clear and conase descripticn of the project sirategy. In this review only the wo refriger
ation preiects will bz dealt with.

Tt is clear that the domestic refrigeraticn industry aims at a rapid conversion to HFC.134a,
in particuler for those products that are exported, Howsaver, for reliabiiity of production, Tt
shouid be asked whether it would make sense 1o produce two types of refrigerators in paralief,
one on CFC-12 and cne on 1ITC-134a, rather than to cornpietely switeh production to

HFC-134a. After my cpinion. this would be the only logical approach, which would aveid
H -

prediems in producussn.

‘The estimates oz the consumption of CFCs for refrigeration are that the majoricy of CFC.12
is used in OEM and servicing of domestic refrigerators, and a refatively small portion in
commercal and smail indusirial refrigeration. Bowever, taking mto account the HCFC-22

consumaption for refrigeration, being of equal magnirude compared to the one of CFC-12,the
commuercial/ indusinial sector is imporiant from a point of view cf improving knowledge on

regofits, but also on recycle and recovery, actually comparable o the domestic refrigeration
S&fcing sector. . : S

The proposal on the conversion of the domestic refrigeration manufacturer has not been
changed comparsd 1o the propesal submitted to the Fund zarlier this year; this regards the
project stages and the totai {inancing involved (USD, 360,000 defined. in the specifications).

It 15 2 good proposal that it guarantees the development and testing of HFC-13542 refrigerator
designs. The suppert from 2 compresscr mannfacturer is stated 12 be required (which I agree
10), although, so far, no concrete proposal for the suppert -and possible financial impi-
cavions- are given. This should be worked out as soon as possidle in the first phase of the

Feojecl. .
As mated in my eariier review, carrying out this project does not necessarily imply thar

commerdal production can start direcdy after this stage. Additional changes in the pro-

ductien surroundings or in the production proeess might be necessary, which would require
2 certain financial investment.

However, for a rapid involvement in the HFC¥34a production a first stage of testing and
developing is necsssarv, so that this project should be considered a the first step required.
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3 Maimenance of Damesria, |

The project has twe windews, one or Somestic ‘@nd ome for the other rafriperation sectods.
1. The high consurnption in the demesuc sector is mnly dus o methods of bad practics,
!

nlne urhee 3 ; “ ~hase ot . P se . .
(B IOLECRAL BN (I Sany g JERHCefl SnnAnecs T O kit oL g
may be sormewhat fughj is a very importanr aspect and I agres 1o the project concepr
The 50 tons indicated which will be saved per year, mainly stem from improved pracuces
and not so much [rom the use of recovery equipment Recycle and recovery equipment
will reduce CFC-12 emissions by an esimated 200-300 kg per piece of equipment (sop-

sed that 25 recovery apparatus can cover 30% of the naucnpal service operations).

t counld be useful to vse the recovery equipment alsc in those workshops thar service
commercial refrigeration {although 2 iot v% be done con-site). However, more insight is
then nesded in the infrastrucure.

2. Also in the ¢comumercial and smail industriad sector the training of the service enginesrs
is the most important aspect. It is difficult wo decide whether there is a correlation be-
tween the servicing of domestic refrigerators and other refngeration squipment. If this
is so, efficient use of training scheduies in recovery and recvcling could de decided upon.
It s not clear 1o me whether the commercial secior does not have a nesd for investments
in additicnal recovery eguipment, which ¢ould also be used for servicing HCFC.22
equiprment, and how experienced thev are in retrofitting (some of the firms must be &x-
periencsd in HCFC-22 equipment).

After my opinion, it is correct that the project centers on the servicing sector as &8 whele,

More efficient use of training material and recovery equipment might be possible, in case both

the doemsuc and the commercial refrigeration sector are interlinked.

- b .
S ¥

4, Soncinding Remarks g
N . fe £ A

After myv opinion, both refrigeration projects proposed for Tunisia can effectively contribits’ ey

to a reduction in CFC consumption,

"mded T . : oo

1. that certainty is obtained about the suppért from a compresser manufacturer in the
HF(C-134a conversion, and that one realtzes that it concerns a testing and developroent
proiect here, which has to be [ollowed by a next -commercializing- step (where commier-
cial production might need additional investments).

2. that the study (which has alrzady been approved) which aims at an invesugation of the
servicing structure, the pracuices etc. provides more clarity about the link betwaen the
domestic and commercial servicing sector (which might not be present) at short notics.

In this way training resources and recovery gquiprpent can be used as effectively as pos-

. side #1
ot , g
Kuogpers, LIM ;
31 Avgust 1992 .
P.S. This is a re-review of the Tunisia project proposals, the earlier raview can be found 2s
RWR-570-LK-92265-1k /2, dated 9 June 1992,
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Technical Director
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Shreveport, LA 71137.8888
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Tuntsia - Aercsol Sector, Incremental Cost of the Project

In reviewing the incremental c¢ost of the Tunisia Aerosol Project, I offer the
fallowing:

The expense of $£27%5,000 USD for new eQutpmeﬂt and plant modifications is
appropriate, The $10,00C USD for project support which {nvolves the hosiing of
saninar/audits is a1$o zopropriate,

Under "technical assistance using outside experts,” significant savings can be
accomplished as follows:

Present Proposal Reads:

One visit of one week for planning.
Commente-Agres to 310,000 USD expense

Three visits of three weeks (sentnars/audits)

Comment~-Three visits of one week each would be sufficient. Cost could be
reduced from present $%5,T00 USD to 330,000 USD.

Three visits of one week {audit) at a cost of $20,000 USD for foliow-up
Comment-«No follow-up should be necessary {if the three one-week seminars were
given in a conclusive fashion and {f market conditions were discussed and
allowed to bring the CFC conversion to completion,



Contingencies:

Presant cost is $7C,000 USD; shouls be changed to $50,000 ush. Expenses ang
personnel for the seminars/audit 15 preagictadle,

Summary

Lost Savings:

’With more efficient pianning of seminers and audits, time and money can be
saved over present estimates. The savings from this recommendgation would be
$60, 000,

Recommendatinn:

The final budget alipcation for the Tunisian serosol sector should be
350,000 uso,





