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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: 

PROJECT TITLE: 

BUDGET: 

INCREMENT AL COSTS1: 

ODS PHASE-OUT: 

COST EFFECTIVENESS2
: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

The Islamic Republic of Iran 

Conversion of Domestic Refrigerator Production 
Facilities to Phase Out CFC-11 and CFC-12 at: 
(l) Arj 
(2) Azmayesh 
(3) Bahman 
(4) Iran Poya 
(5) Pars Appliances 

us $14,587,800 

Total: US $8,736,278 
Phase I: US $3,648,086 
Phase II: US $5,088,192 

590 MT of CFC-11 and 170 MT of CFC-12 

US $11.49 per Kg. ODP saved 

2 years 

UNIDO 

NATIONAL COORDINATING AGENCY : Department of the Environment 

TECHNICAL REVIEW COMPLErED: YES..1.L NO_ 

SECRETARIAT'S COMMENTS 

1. This project covers conversion of domestic refrigerator production at five companies 
in Iran to alternative technologies based on HFC-134a (refrigerant) and HCFC-14lb (insulation 
foam). 

2 

Including contingency (15 per cent) ond agency programme support costs (13 per cent). 

Determined as the ratio of incremental costs to the estimated annual saving of ODP ($/ODP,.). For 
CFC-11, ODS=ODP 
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2. This project will be implemented in two phases. Phase I includes model redefinition 
at the five companies involved, and conversion of refrigerator manufacturing process at Pars 
Appliances. The duration of Phase I is two years. Phase II will be initiated following Phase 
I. Phase II includes conversion of refrigerator manufacturing process at the other four 
companies. The duration of Phase II is 12 months. 

3. The requested funding under Phase I of US $2,807,300 covers costs of model 
redefinition at the five companies, cost of conversion and one-third of incremental recurrent 
costs for one year at Pars Appliances. The requested funding under Phase II of US $3,915,500 
covers the conversion costs and one-third of incremental recurrent costs for one year for the 
other four companies (Arj, Azmayesh, Bahman, and Iran Poya). 

4. In a previously approved project (Koldair Company), the Government and one of its 
domestic refrigerator and cooler manufacturers agreed to cover a substantial portion of recurrent 
costs and pass on cooler costs to consumers. In this project, the Government of Iran and the 
beneficiary enterprises have agreed to the incremental recurrent cost formulation whereby the 
Fund provides one-third of one year's estimate of recurrent costs with the balance shared by the 
company and its customers. 

5. The estimated cost-effectiveness of the project is US $11.49 per kg. ODP phased out. 
This favourably compares with similar projects approved by the Executive Committee for 
Thailand. In the case of Thailand, the cost-effectiveness was in the range of US $7.8-32.7 per 
kg. ODP saved. 

6. All companies are Iranian-owned. 

SECRETARIAT'S RECOMMENDATION 

7. It is recommended that Phase I of the project costs should receive final approval and 
funding in the amount of US $3,648,086 including 15 per cent contingency and 13 per cent 
support costs. 

8. Phase II of this project is recommended for permission to proceed in the amount of 
US $5,088,192. This amount includes 15 per cent and 13 per cent agency support costs. If 
necessary, costs of individual items may be adjusted accordingly on the basis of prices which 
will prevail at this time. The results of the future appraisal should be reported to the Executive 
Committee. 

9. Given the expensiveness of recurrent costs, it is further recommended that the recurrent 
cost formulation be used for similar projects in the future. 



Project Cover 

Country The lslamle Republic of Iran 

Project Tille Comtersion of domestic refngerator production facili!ies to phase 
out CFC-11 and CFC-12 

Sectors C011ered Domestic Refligeratton f Rigid Foams 

OOS use In Sector 1050 MT of CFC-11 and CFC-12 annually 

Project Impact Phase out of annual consumption of 590 MT of CFC-t 1, and 
170 MT of CFC-12 (Total OOP•757 MT) 

Project duration Phase I 24months 
Phase fl 12 month;; 

Project Economic ife to years 

Total Project Cost Total of capilal cost and one year 1BCUrring cost 
(Ph11$<1> I and II) us $ 14,587,800 

Propwed MF Financing 
Phase I US $ 2,807,300 (exclUding contingency and agency ovedtead) 
Phase II us $ 3,915,500 (excluding contingency and agency ovcmead) 
Total US $ 6,722,800 (excluding contingency and agency overhead) 

Cost Elf!ldilleness Unit Abatement Cost 5.6 $/kg phased out annual ODP 
consumption 

counterpart enterprise Alf, Azmayesh, Ballmsn, Iran Poya and Pars Appfiances 

Implementing Agency UNIDO 

Coordinating Ministry Department of the Environment 

Project Summary 

Thls project will phase out an estimated 70% of the use of CfC-11 and CFC-12 for the 
production of domestic refrigerators in the Islamic Republic of Iran. The chosen replacement 
alternatives are HFC-134a and HCFC-141b reE.pect!vely. TM project Wil! be implemented In five 
major companies which ,;how an Important similarity In products and production ~. 
The<S<l companies coopemte already in the field of researeh and testing. The project will b& 
Implemented In two pl!-, phase I consisting of redelinilion of all current refligerator models 
and the converaion of the production fllcllitles of one company. Phase II covem the 001111eraion 
of the production facilities of the remaining four companies. 
The rede1inffion of the existing refligenl!Or models covera ac!Mties as research and 
development, prototyping. testing, trial manufacturing and adaption, and extensive rellability tesis 
In the field. 
The conversion of production facilities covers both reftigerant related and Insulation foam 
blowing related installations. 
Phase I covers a period of maximum two years. 

file: kokpd31 I date: October 7, 1993 printing date: October 7, 1993 / version 3.1 
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Background 

Refrigeration subscctor. 
The sub-sector for domestic refrigeration in the Lslamlc Republic of 1nm consists of 30 to 40 

manufacturers, of which six to seven companies are responsible for over 80'%) of me ODS 
consumption of CFC--11 and CFC-12. 

Consumption of ODS 
The total 1991 consumption in the subsectar according to the Country Programme was 

esijmated at 350 MT CFC-11, and of242 MT CfC-12, totalling 592 MT, while the total ODS 
consumption of CFC-11 and CFC--12 in 1991 in the Islamic Repubfic of Iran was 2245 MT. More 
recent figures lead to an estimated total ODS annual consumption of 1050 MT for 1,000,000 units 
produced in the sub sector. The Islamic Republic of Iran does not produco any ODS. All ODS used 
in the countiy are directly imported by Ille users. 

Conversion strategy 
For conversion of the produclion fac,Trlies in the domestic reltigeration sector. the nrst step 

is the conversion of five of the largest manufacturers. These are Arj, Azmayesh, Bahman, Iran 
Poyn. und Poro Appliance. Their tot,,! production in 1092 wes 715,000 unlto, while their total ODS 
consumption was 757 MT {CFC-11 MT 589 MT, CFC-12 168 MT). which makes an estimated 72% 
or tne aome~c refrigeration ODS consumption, and around 30'.k ot the total ODS consumption in 
the Islamic Republic of Iran. 

used technologies 
The companies use all the same ODSs, and show a great similarity in production 

methodology. atlfiough differences exist in quarrty assurance, accuracy and product finishing. For 
foam blowing in the insu!allon, CFC-11 with polyurethane and Isocyanate ls used. Glass wool has 
been used in the past in one ease (Iran Paya) but since new production equipment has been 
commis.sioned it is not applied anymore. For the cooling systems. CFC-12 ls usetl. Some 
specialized comPQnents Ike compressor, dryer, and evaporator are imported. 

Chemicals are all seperately procured (ICl, Dow. Bayer, Waco/Plascofaam, Basf). since 
ready made mixes are only useable for a fimlted period of around three months. Companies change 
regularly their suppDers. On various occasions in the past, (westem) suppliers have shown their 
willingness and capability to support the companies through prac:lical assistance and expertise whith 
testing new products or changing production operation parameters. There is no reason to assume 
that this will change, since it serves both the interest of the companies and of the suppfiers of sub 
assembly parts and raw materials. 

The refrigerator models currenUy produced are mostly from foreign design. but adapted to 
the local circumstances. For inslance several models are fit to operate under ambient temperature 
of 48 •c. Slnce the variety of models is Umlted. It is feasible and practical to assume for calculation 
purposes in this project. a standard refrigerator as calculation uniL 

Ownership and lfcencies 
All companies are 100 % nationally owned, either as a pubUc company or a stale company. 

The product models are own modlficalions to local conditions offoreign designs. No 6cansing 
agreements are appBc:able et the moment. One company (Bahman) is planning to start in the 
second quarter of 1994 a licence a9reement with an Italian supplier {Aristo) for new production 
technology and know-how. The models and technology concerned have no relation wit1I CFC free 
refrigerators or related tedmolgy and conversion, but foross on new designs, and production 
methods. The old models WIU be phased out, and conversion of the new models is planned lo be 
canied out according to this documen~ which is aaowed under that agreement. Another company 
Azmayesh has held discussions with Liebherr for ucencing of three different CFC free models to be 
produced in addition to their existing 5 mode!s_(planned mOde! diversification and produclion 
capacity Increase) No definite agreement 1$ signed hOwever. Since the models from Liebherr use 
Cyclopentane as a foaming agent. Azmayesh has decided to invest in the r,;,quired infrastruclllre for 
this. From expert's assessment however. the conversion to HCFC-i41b is judged to be more cost 
effective. The higher cost related to conversion to cyclopentane of the existing 5 mOdels are 
therefore not included in this proposal. Instead, the e<isl are calculated based on the more cost 
effective conversion to HCFC-141b. 

Montreal Protocol UNIOO ihe \s1amic Republic of !ran 
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Manufacturers are cooperating in several technical issues. and use each others laboratory 
tadiities as the need arises. Tirnir efforts are joined through the Research Centre for Home 
Appfiances. The aciual production quota are Indicated by the Minisuy of Industry, which plays a 
major rote in coordination through its diceciives. ln general. the technical level of the management of 
the visited enterprises is high. but knowtedge and in certain cases awareness of the conversion 
technologies and legal Issues is lacking. 

Future developments 
The overall unconstrained CFC consumption In the Islamic RepubLic of Iran is projected from 

2445 MT in 1991 to 7776 MT In 2010. This corresponds to an annual growth rate of about 6.5%. 
The annual growth rate for the remgeration production is estimated at 12% forttte period 1991-
1995, and 4% for 1996 to 2010. These fairly high figures are based on interviews with leading foam 
and refrigerator indus!Jies, as well as on population forecasts. The overall economic situation 
however is fikely to cause a somewhat more modest but still substantial growth rate. Al$o the 
planned expansions of several companies, and the current trends in production figures, indicate that 
the growth In this sector is indeed substantial. 

Project objective 

The object of this project Is to eliminate the use of CfC-11 and CFC-12 in five domestic 
refrigeration industrial enterprises through conversion of the production capacity to the use of HFC. 
134a and HCFC-141b. 

Project description 
The live selected companies show great similarity in their processes of use of ODSs. 

Therefore the project description gives the common factors first. but highlights relevant deviations. 
Various attematives for replacement of currently used CFCs are considered. These are mentioned 

hereunder, as well as an assessment of their suitabir<ty in the Islamic Republic of Iran. 

Foam Assessment Consequences 

Pentane Flammable and explosive special infrastructure needed 

HCFC-142b plus R 22 Flammable and exploslve if the special infrastructure needed 
(60140) concentration of 142-b exceeds special protection for health essential 

63.4%; Toxic. ODP "0.11 "intermlldlale solution• 

HCFC-141b ODP "0.11. "Intermediate almost drop-in replacement minor 
solution• due to OOP value. adjustments in produc!lon p(OCO$$ and 
Re com. for dev. countrtes product design requfre<I 

Refrigerant 

Blend ofHFC-134a/ 125/ ODP=0 substantial changes required in product 
143a 4144 f 52% high pressure, high cooling design: motor compressor, evaporator, 
called FX-70 or HP-62 or capacity polyeolester lubricant (tubing required) etc. therefore not 
aseotropic 125 / 143a needed, Increased sensitivity for preferable for conversion. (only if no 
50%150% called l'\Z. 50 moist and crut other attemative available) 

Propane Explosive Special infrastrucb.Jre neede<l 
Asphyxiant Special protection for health 

Suretantial danger when servicing 

HFC-134a ODP =0 Product design can largely slay the 
same, adjustments needed. 
Replacement of some production 
equipment, increased manufacturing 
process control required 

Montreal Protocol UNIDO The Islamic Republic of Iran 
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Outline of enterprtse assessment, and last year$ performance and 000sump1iart. 
(based on Iranian year Mar<:h i 992 - March 1993) 

Ali Azmayesh Bahman lranPoya 

A good Goad Goad Models 
knoWledge knowledge knowledge fully own 
oflhe 13+- of 134-ft of 134-e developme 
a and 141- and 141-b. and 141-b. nts; 
b.Soma Company Clean plant &mai 
preliminary lspf:anning and good ev.iporator. 
msmhaVe to use aspect of very thin 
been Cyclapenta lhe quality capllary 
carrled out neas comroL tube.One 
lnlhe replaoeme Some model 
laboratory. ntforR11 experiment ftldge and 
The lnvlew of s for one model 
company Planned conversion nezer. 
1s ready to expansion done con Ola plant 
phase out of model now The 
CFCs, range obsolete conversion 
however under models) Will be a 
not al licence (new good 
refrigerator agreement. models to occasion to 
models are Cyc!openta be ratlonallze 
yet defined ne related Introduced and clean 
fur 134-41. cost are thrOUgh product!on 
Clean not liceneing lines. 
plant. !ncluded in agreemenl) Knowledge 

this of134-a 
proposal. and 141-b. 

#empt 600 700 650 820 

# units 715,000 110,000 155,000 120,000 170,000 

#modelS 5 (only 5 4 2. 
fridge) 

CFC-11 589 90 126 120 103 
(MTJ 

CFC-12 168 28 39 36 17 
(MT] 

TotalOOS 757 118 165 156 120 
(MTJ 

Total 1,050 
subsector 

Total ODS 2.445 
Country 
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Para 
Appllarlc;,s 

Very modem 
andclean 
fac:llitle,;, 
good quality 
sy&tem. 
Good 
knowledge 
of 13411, but 
no tests yet 
done. 
Problems 
expected 
with the big 
model 
freezer to 
el!mlnate R 
12. 
Therefore, 
eonverston 
C0$\1il related 
to this model 
are not 
include in 
tills 
proposal 

850 

155,000 

4 

150 

48 

198 

This grant requeet presents the incremental ,;o;,ts as additional cost that \he ent~ 
incur in taking the action to phase out OOS. and is as sucll define<l as the difference between the 
actual ccst of the p~ut aciMty and the belleilne cost. The baseline cost Is the cost that the 
oompanles Incur when staying at the same level of operation, withOIII: phasing out ODS. 

With !he rapid tec!mology developments, and tile experiences with altema\ive replacements, 
it Is not certain that the here suggested replacements wiD be the most preferable ones at the lime of 

Montreal Protoeol UNIOO The lslamlc Republic of I ran 
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actual production facility conversion. Therefore converslon of only one company "" a trial conv«slon 
exercise Is Included. 

Bueline cost. The cost for maintaining the same level or operation Is assumed In be zero for 11111 
the compenles.. ~h several companies are illvolv<,d ln extension of Mr p,odudioo fadillas In 
mdar to n,spond to the lncreaslng demand l\'om Ule ITllllket, th- extended capadties are not 
Involved ln Iha gnmt request This n,qUest ill baaed 011 the capacities and production le>lels as 
analyzed dudnQ July 1993 for the year Maroh 1892 to Mardi 1993. No decommsslon!ng of existing 
p«)ducllon capadlles Is foreseen. 

Dlsc:ount nrte. The used discount rate Is 10'Ki. 

Time bo!Wln, The P!01e<:t adivllles for phase I will cover a lwo year period, wbJ1e for recummt cast 
11 one year ()lllod Is 8$$Ulll8CI. 

Costs of eonven;lon of the production faciilies which are eUglble for grant lnandng 
comprise 1114 following elements: 

I. Incremental costs related to cal)ttlll IJOO(ls replacemenls, lncludlng tralm,g, redetlnllton of 
produds, AieUJty (re)conslruction, lnstalla1lon, start-up. etc. th- are named capital 
com. 

II. Incremental oper.,ling cost for one year, In propot11an to 1f1e op4ll'81lons &11ch as labor, 
~. and foedstook These an, called recumlllt costs. 

111. Condngency. 

I. Capital Goods Replacement 

A. Retiigere!ion t;;y$tem. 

The technology for refrigera!ion with HFC-134a Is well known. Critical elements as 
compressor an<I evaparaw are Imported. 

When applying HFC-1348 as refrigerant, the &)'Stem haa to be much cleaner and dlyer. This 
promp1s a need for new vacuum pumps, whlc;h have to operate fbr a ~er duration and wlllt a 
hlgher vacuum. Con$equeolly, to maintain production capacity, allgblly more slng!e vaauwn pumping 
lllll!s ma needed than installed at the moment. 

1M machines to charge the ~have ID be replaced fOt reasons of density change$ 
and Cl pollUtlon. Some companies have parallel prodtldlon lina (Ind. aD tha ln&aslructural 
roqulrementc) wlll'l lllOl'S than one cha!ger. Therefor in some companies ll'IOl'S lhen one charger has 
to bo n,placod to maintain capacity and ~- Since the 1-k ~ teac::t on 11w Cl 
inolecule, they are tll be replaced as wea. For one company {Iran Poya), Ille design Cf 1M 
reft1gerator t,s euch that a subslan1ially longer ceplJlaJy tllbe has ta be applied, lea(ing ID spedel 
Investment for p«)duction and preparation of this limn. Another company (Par,s Appliances) 
p«)duces smaler series of a larger model fl'eezer. Because HFC-13411 Is nat feasible as a 
replacement, e. blend of HFC-134a and R22 could possibly be proposed. Since it is not Clear which 
would ti. Ille pcafened oplion, the adMti'IS and cosm relQd to ti. model have been left: out ot fhls 
proposaL 

B. f'oamlJYS!llm 

The teehno(Clgy far ereaUng the lnsuls.llon with HCFC.141b • the blowing propellant Is Well 
lcnawn and tested. The same production faelllties can be 11$ed. with chang.s of eome parts like the 
blowing nozzle ete. Due ID Increased volume, the utilization of HCFC...141b can remain 10 to 15% 
lower titan that of R 11. Attention has fl> be It/en ID the overall lnlluldon capacity, Gild po$Slbl<!I 
de,;lgn consequences hereof haVe lo be evaluated during the product redefinlllon aclMties In phase 
I. 
The above mues...., a!Splayed in an ovem<lW In Annex C. 

C. Model Redetinltton 

The redel!nlllon of the current reft1gerator models covers an activl11es to assure that the new· 

Montreal Proloeol UNIDO The Islamic Repub&e of Iran 
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models are on the same leVel or tundlonality and rnGabllily as the non converted models. several 
,;tages In this process are essential: • 

Design, calculation and drafting 
Protofyplog 
Funcllonaity and l)Olfomffln<:e t0$1lng 
ProdU<;:tlon slmuta1lon and trial ruM (lesling for producabllll.y) 
Reid testll for endurance and relablllty 
External problem solvlng co11$Ultaru:y. 

Annex B detlllls 1ha aclMl!es duling this pm,si!, as well as the related costs (ex taxes end 
duties). The equipment needed for the lrlal runs during modol redefinition Is capital equipment. Eac:h 
eompany wll need 11 fuU set for l'9BSOllS Of tlexlb!lib'. All.er model redefinition. this equipment wll be 
used for producllon conversion, but Is not c:oonted In the tables a second time under the beading 
pcwudlon conversion. Since the convffllon to Hf'C.134a is most complex, de,rc!opment and tAlslioO 
activities w!1I be largeiy detennlned II!( 1hese acttvllles. 

o. ConvC11$1Ql1 

Within the framework of the project, pe!$Ql1nel f!om the emeipdses wtll be trained In (among 
olhe111) the folowlng topl()G: 

management and prodUdicn control 
qu111'Ly 11$SUf11DC8lnnilafiontnCOIIVfflli0n 

As common pradlc:e, modl6ca1lonB tn the product Ines w!I bo canlod out during evenings 
and weekends causlng no loss in regular produc:tlori. Cost for lramiport and insurance of capllal 
~ulpment ls Included In lhe budgeted allocdons for respedive items. 

II. Recurrent co:!<t. 

The eu1Tent models wtll require the follOWing modlications: 

Modlfleallon Descnpllon US$ 

Compressor With All cornpc'MSOlll are Imported. Various tvl'es of 5 
polyolester CQmpre,.solll are available on 1ha matkel Af. the moment 

ll'l0SIJr COmc,nlSSOlll mad< Goldslar, Malsushlla, and 
oantoss are used. It is esl!m.ited that the buy In price of 
the oornpl'nsorWlll raise by at least 10 $. On top oflhat, 
lllCl'eUed care has to be taken In handing cotnprl)S$0r& 

during fflge asembly. 

Condenser modfflcallon Minar modllicallons expected, most eoet encountered in 1.5 
lncraased handing, deaning and dzylng, protoo11on plugs, 
etc. 

Increased length capDlary Neg(. . 
tube 

Evaporator modlllcallon E.vaporakln; are hrqx,rted. Minor modiflca!!ons expected, 
most cO&t encountered In Increased handling, clelullng 

us 
and drying, protsdlon plugs, etc. 

New dryer for HFC-134a AD dryers are Imported. The ones suitable fOf HFC-134a 1.5 
will 00St .SS more. 

HFC-134a cltarge Repla<:ement of R12 by HFC-134a. Price increase per 2 
chaige of app.. 350 g is at the moment 1.5 $ 

New faamlng agent Replaoement or R11 by HCFC-141b. Ptlce Increase per 5 
HCFC-141b charge of app. 700 g is at the moment 5 S, but less 

charge needed. 

TOTAL 16.5 

Montreal Protocol UNIDO The Islamic Rep<tbtic of Iran 
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In these pnces lhe estimated labor cost for increased handUng end quality control are 
included. taxes end duties are exduded. 

Reeumnt Cost 

page7 

R.e<,urrent Incremental cost are p,,,1iy dependent on the plf¢e dffl'er- between the ODS.. 
to be ph:affd out, and their replacements. 

In !his project document It is propo;;ed to dMde the recurrent cost for the Cf.lR'eot level of 
produclion equelly between the manuraauiers, the customen;, and 1he Multlla1eral Fuad. The total 
duration for calCUl:allon of the rec::uR"ent cost is for one produellon year, e.g. the number of unlls 
eurrontly prod""8d In one year. 

No Incremental savlllgs are f01'll$8en to be encountered. The manufacturing and assembly 
process is not lkely to change subsmntially bringing other savings or costs, apart fi'om the cost 
alraady account.ed ta each part In the above table. No addlll011al costs for eneqiy or water eto. are 
foreseen. 

Ill. Contingency 

Contingency fund (15 % of the total project bUdget). The 1ilnd b proposed to cover 
unforeseen lilXpen$e$ which might be incum!d during the project lmplemenlatlon. pmt:hue or small 
tes11nQ 1nstnurnm1,t Whose needs will be <>a!.1$ed by the converted proeess, mlscelaneous expe11$$$, 
etc. 

Project cost 

An overv!!IW' of the whole CCllting of the project is presented In Annex A 

The pmject Is divided In two phases: 
Phflo I: redefinition of an rel)fgerator models, and conversion oflhe production facilities of one 
ente!prtt:e, 
Phase II: converalon of the production facOi!les or the remelnlng fourenteqxlses. 

The talsl prof/Id IX)$( ls US$ 14,587,800 

IIM/llltment cost of US$ 2.780,300 include capital lnveslmoot cost for modilk:allon of manufacturing 
fac!ltles, materials, and testing equipment, training and collSllllanc.y for modificalions. 

The """'-'ffWlt operating co$l$ associated wi1h this prq!ect are 100% camed by incnasecl price of 
imported parts for each refrigerator, and thelr handling during further production and assembly. FOi' a 
one year peifod these cost total to 11,797,500, whiel'I le ba$ed on actual produc:ticn figures. 
It Is p,oposed to request the fund for one third of tJ1(ISe cost. The temainilll1 two lhll1l$ wlU be 
equally split b9l:Ween compenles and their clien\$. 
Local CIWlllmlhlp fi:action of 100% - considered the amount of elglble grant tlnandng. The total 
project costwas multipfied 11:{ lhe fraction of local ownership to detarmlne the proposed grant 
amount 

other CO$I::. A 15% contingency WllS Included to ensure adequate funding of project COStll following 
project appralsal. Executing agencys overhead Is 13 '!ii. 

Requested funding: 

The proposed grant for phase I and phase II is: US$ 6,722,800 (not Including cor,tingeney and 
agency ovemead}. 
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Project impfemC'lntation 

The project will be coordinated by the Department of the Environment- The implementation 
will be earned out by UNIDO. UNIDO as e1<ecu!ing agency has the necessary experience and 
capabilities for the SUCCe$$!UI Implementation of projects on the enterprise level. Upon Iha approval 
by the Multilateral Fund the proJe¢1:'$ fund will be tntnsferre<l to UNIDO. A respeclive project 
allotment document will then be issu<ld by UNIDO financial section. Any substanuve or financial 
deviation is subject to approval by the Executive Committee and the Department of the Environment 
(if required). 

For the Implementation of phase I, milestones are set hereunder. 

ign the project, receiva funding 1 

ake a detallod profect wonq,lan 

nitial training of management 

electlon of equipment + inSt. 

elab!lity test 

inal redefinition of models 

urchase, installallon end 
mmissioning (Pan, /Ii') 

rom start of production to full 
nversion of prod. facllltles. 

The above sehedule present$ a worst case scenario. tt is 6kely that earlier complelion of aclMties 
will take place. 

Substanti\te and financial reporting wlR be in accordance with the Muffilateral Fund requirements. 
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Domestic refrigeration; conversion ofindustrtal production capacity page 9 

Annex A: Cost breakdown. 

Arj Azmayesh Bahman Iran Poya Pars 
Appliances 

ern.pL .,.,,v 60 7= 651 82l g.,, 

; \llllts pt:od.uceuryi. I l)~vvv I l0,001 155,0VI 120,000 170.(XJI l60,vuu11 

m-0dels. 21 5 ( ocly fridge s 5 4 

,h,•lllMlJ•J•· 5ij> 91 12( 12( 103 1so I 
~r<..· l .,,_., .l'YT· 168 2 3' 36 17 48 

40tJll VU.) lH"''"J.'.J"'• 157 ll lu5 IS lll 198 
,J.ouu Subse:etoclyr. l,050 

Otlll v..,., ._,.,wmyiyr. l,44> 

~rojeet cost ,;pecifica.tion 
,nodel Redef'mition 

l.JCSlgn. C8.1t.\,1o+.14tl00. and oraning ·:t£·~:..,..~:::+6;s()~;,~~~~~ ~t;."'!"~~":Q~~~-;,;~ .. ~fti.~. ""~;.<gQ!l 
P:roto!Jping -~~i~~l:!t~.;:¥·•:.: ... ·.-::?7~-~- =-::.:.::~"'::20,~; ... --~..:::~~!8;.00~. ~~¾i$'4'1 ;OQQ 

Prototype temll$ ~-;.;;~:~-~:.+.Q;" __ . ..::::?~~.;:f£\la!'~ :::::~;::.+9 ... ~~;;:,f,:: ~:;.~;;:;?J¾-.,QY.:\. ~::"'"'Z,-":1~ 

Trial productiml equ,.pment ~-~-11 • 'f'~li.,:-:::t-2:"t•A.1,_;~ ,, '?;~~, ............ 
# tmitslcoznpany i;.:;~~~-z..~-=~~- ._.,.:;:;::::~-- ·•«~----.;:•....... _ ~~~2::;.:.::3-,_ ~-

1 mu p,~aon (lw-400 umts/""""'l)i""-". •• • :; ,~:.::::-::.':.17_.. --'''i'.!714 ..... ·,~"':"i:,;;t7P.;\/\I!. ,r;: 
Tcsti.tlg ror endurance anc. ~, ...,, __:-,;$«},...'!."!!-. ;:=;---.:..!:t.:~ ...... 1.J!.MC::.i-=..::w-;.w~ . .i·;:::._z~~U 

E>.."temzu rroo1em. i)Qlvmg t,.;Qo,~ancy ' .. , .. ~~+Y)/~. ~~~~~:z.s:..7-:::::?'3.{:F~ ~~'l~ 
, OUIIS -'..:::::,::::.>,. ., ,·-""~:??.~-'-'-' '"".'..:;_;i,5.Y.i~:cf .'.;,':3;>,1/~;6.<f! ",,::'~~):_1;;,;\ll,. 
:v'l,l)d~ B.edatinition 

1,665,300 row 
~rodnction Conversion 

VOOUUIDpump L•.000 l) 2< 96,VV\ 29 111>,0V\ ,: l!6,00 2! 96/JO :,;:;;::1;\ :?:l:~11,."'le 
Rcm><mmt charger (,.,,~ >) ' ! I ,v,w,. 0 ! I 70,.JV\ ,:~ '"." w;. ; 

u:aK =w:ior L•0.000 li) I IU,uvc . 20,0,.,._ I 10,vv- I lv,W\. ?#~ :!_ 
Ulpma.t;t uu,ca>aOll. lion I 2.5. •··• 

toam ~••= (3u,vw ~) ,v.vv 3UN'VVI 30,w, 
~~: "' ~~······ ••. u,w1mg 01 p1=uetiO!l staff 1.0.ooc 10.0 ..... 10,w 

., •••• _~--·-
External nl.lU,em ,;,,u,:vmg Coc.sw.tanoy lQ.VU\ 10,w, lo,vw l O:JJQU ~~~ • ~ 

,otalS 162,IN' 262,0V\ 182.uu, 2,J JJO ~-;:~:2.~2,'!)Qf) 
rod.uetion (.;OD.Ven100 

1,125,000 row 
Recurrent Cost (£or ono year) (16.S S per wiit) 

vustome.rs 1h ov,,vvc . >»,WI ~OV,WI 

Compml.lcs¼ ov,.vv, ¥ ? 0<:>0,VU\ 935,WI ----~-
.r.;J.ww.atenu r W1U V3 6U.'.>,Ul!I o;,Z.:,O( O<>U,UU\ 93>,uO !~E ...... «-~. 

1otal tor l yur p,=uon.. l,81:5,0v, 2,$~7.~"" 1,980,0v< 2,805,WI 2,640,000 

i'otal Recarr .... ost 11,797,:,uu (for one Y=) 

oi..1 rue t:rom 3,932,500 (for one year} 
Multilateral Fand 

l'roject Total: 14,587,800 Mod¢l Redefinition. Production Conversion, Net Jncm:n:ntal R«uuent Cost (I yr.), 

I Otal Finance 6,722,800 1-'lodel redefinition, Prodm:tion Conversion, ¼ Net ln=□enw Recurrent Cost {I yr.) 
tv1ultilateral Fund 

Total Finance Model Redefinition 5 cornparues (l,665,:JOO) plus Prod>JchOn Couvemou Par, 

,MF Ph:ise I 
2,807,300 Ap,li=cos (262,000) plus ¼ Net lncremen'::tl R.eocrreot Cast Pars Appliances 

(880,000) 

lrotal Finance Phase IT 3,915,500 
Production C<>nveaiQa -0f fou:: com.pa.rues. Net lno:r. Rec. Cos; at level ot 1~9Z-1993 

annual prodru:tiar 
-NE. All figures are given without contmgencJ arid A2,en0 overhe.ad ···-· 
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Domestic refrigeration; conversion of industrial produclion capacify page 10 

Annex B: Ovffl'View activities and costing foe Model Redefinition.. 

Activity Explllmli<>n eostper Unit Cost for 21 Uo.its 
.. 

Oe$ign. cakulation and Estimated l mlm o[ full time combined Dcaftsman eoSU 17.300 
draf\ms: local expertise of ccgine,< aJ>d drat'tsmc1' 800 $ {Canu 300 

pc< model. S) 
Senior Engineer 

oosts 1800 S (eams 
WOS), 

per mlm 1,300 S 

Prototyping 4 proo,twe• per model (mcl u;p. ftilutt:s lOOQ S 84.000 
ere.) eo,t in<;luding labor etc. 

Tatmg protocypes for Estlmatcd l wee\: per model, cost includa 1000 S 84,000 
fllnctioll&li,:y and - of ~-t. ""llt'SY• libot, lq)O(li,,g 
petfonnancc(botscom ete. 
tuts) 

P\ltcU$0 of trial f11ll 5 factories: eaclt 570.000 
C<{Uip,nent: I va,:uumpump 4.000 

l i<:frig=nt oharger 70,000 
!leak- 10,000 
l foam macl!l,,e modification 30,000 

Total 114,000 

Te,iting for Trial l'.1ln$ of SO to 100 llllits per model ;;oo s 600,000 
ptoducabitity (If the depending on model dim:m:ices. 
d<>oi;;,:,. om bo produced Cost of material Md labor. 
•echnical1y/ccouomi~all 
y or sboald be odo.pt<d) 

Te,itmg of trial .,._ 12 nwath test of 50 lO 400 UDiu per 100 $ 200,000 
ptodu.ction results for model. cost eovcr tnu::isport. in.ttalla.tion, 
cndurano¢ and que.tiom:iaires and data ~g ell>. 

reliability 

External consultancy Ammled tour dity• po, model for dcoi;;n 20,000 100,000 
and devotopment, selection :md pur¢hlle 
of equipment, trial ~OIi sct-<ip 
ctc.(toW 18 w .. ks) p!IIS gc=I. issuu: 
:; mlm (split missions) 

1,665,300 
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Domestic refrigeration; convee,lon oflndus!Iial production capacity 

A11nex. C: Overview i::osting capital goods t"(;piaccmc::JL 

All pri~s ate including ~$$00es , iastalla:tiou and comroinfoning. tampon, i.nsur.mc.e etc. 
B¢tweeo. brackets are the numbet'S cf units llliCady covered in the model rcdenniti<>ll phase. 

El.s"Plaaation COS\ per 
Unit 

Vacuwn To mn.inuin production e.tpacity~ more pump). ~• .- 4,000 
pump in.cl, ncC®d than ~Ued &t th¢ moment, sin~ tl),: ,;cw 
,cc. time ro'l"ll"d for emptying the system is longs, 

(3mmHO) 
Totol unit< (UO--S) m 135 

R<lfrigorant The sa.mc typq am med in various factories:~ 70.000 
charger Total ucit< (S-S,:3 

L,:;ak dt!teetor The existing leak detectors tri-S,&et' on the Cl molecule, 10,000 
and ate thcRforo not usable. A fairly moden.11:, 
st.mdmd lwcdetecu>r bas been a=od as rcpl.scement. 
Total units (12-Sl--'7 

Capillluy Th,; design of Iran Poya is such that a vecy long 2s.ooo 
nib<i niacbine oapills.ry blbe ii needed. which can not b: K'ries 
rnodifica.tion Fodne..:!<>n~eexistingcqu.ipmentwi!boot 

modification. 

Foam The foam plowing agent R-l l C>U> """1ly be ropl.aeed 30,000 
msohinc by HCFC-1411>. Adjustments have to be ,,,.a,, to 
modification speci&l parts lil.:c non:les and the like. Pr=rcs and 

cI:w:ge are within lht> range of normol adj.-ont of the 
equipment. Existing molds can be used. The insulation 
capacity is slighlly l=. \CSU on prototypes will ha~e to 
show if substantitl redefirurion of models is required, 
and if otb« pt~on equipment 11.u to be modified 
.. a oonscquonoo or that. 
Total (10-S)mS uclt. 

Ttaiwng of To obtain du: same level 0£ rejection as eutrently l0,000 
prvduoti.on encountered. personnel bas to be trained in ne-w 
personnel prooodures. quality checl::s end housekeeping. Mamly 

because HCFC-13-lb i• e>.1:temely dirt- and moisrure-
;ensiti:11c. 

MO days per ecmpany 
25 m/m (split missions) 

Ext. Problem solving Extemlll Consultancy, assumed to be 3 20,000 
Coo$Ul,.noy weeks per company in $?Ht m:i$$ll)ns: 4 m/m 

. 
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. 

540,000 

210,000 

70,000 

25,000 

150,000 

50,000 

S0,000 

1,125,000 
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Domestic refligerdtion: conversion of indusmal production capacity 

Annex. D: Culculatian uf Unit Abatement Cost 

A 

Al 

A2 

.AJ 

A4 

.A:s 

A6 

Ai 

B 

Bl 

Bl 

B3 

B4 

C 

D 

Dl 

D2 

D3 

ODS Ph>se out 

A vert1.ge use of CFC 11 p¢r year 

OOP of CFC !I 

ODP•w•ightod CFC l! pb..se out (Al'A1) 

AVOnlge use of CFC 12 per year 

ODPofCFC 12 

ODP weig:htcd CFC 12 phase out (M• AS) 

TOTAL ODP-weightcd phase-out 

Amlu:Jiud capit>l CO$t 

Total inv-ont cost (model =lefiniti<>u + 
ptt,d.uction con.version) 

Equiprnet>t life 

Discollll1 n,.te 

Allnualized "'-pitnl oost (Bl' 0.1627) 

Anaual incrementsl reeutn!:ll.t eost 

Ulllt Abati,mcnt eost 

Annnali?'M capital cost per k:g: ODS phased out 
(B4/A7'1000) 

A.ttnual incremontal recurrent cost pa kg ODP 
phased out (C/A7• 1000) 

Unit abatement cost (DI +D2) 

• CC.CRF +roc.OID 
M.ODP 

la.+ Q 
A7 A7 

c Uait aba.temeut co.st 

Mr 

MT 

MT 

MT 

MT 

us s 

Year 

% 

us$ 

USS 

~ 

~ 

$/kg 

p:,ge 12 

Toto! MF 
Pnljcct portion 

589 

·l.00 

589 

168 

1.0-0 

163 

757 

2,790.300 

10 

10 

453,982 

11,797,500 S,932,500 

0.6 

15.48. S.19 

16.1 5.8 

CC Inoffil>Cllta.l .,.pital collto (mcluding all on~• cots $\lCh u training, insta114tion, frolgbt ""'-) 
CRF capital recovery factor 
OC lnorcmeutel =ual operatiog costs 
OS inoremontel ,um,w operating savings/benefits 
M mass of ODS not released per yea:r u a result of the ph!-soout action 
ODP ozone depleting p<>tenti,,.l of the ODS 
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