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PROJECT EVALUATION SHEET
COUNTRY OR REGION: The Islamic Republic of Iran

PROJECT TITLE: Conversion of Domestic Refrigerator Production
Facilities to Phase Qut CFC-11 and CFC-12 at:
(1) Agj
{2) Azmayesh
(3) Bahman
(4) Iran Poya
(5) Pars Appliances

BUDGET: US $14,587,800

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

ODS PHASE-OUT: 590 MT of CFC-11 and 170 MT of CFC-12
COST EFFECTIVENESSZ: US $11.49 per Kg. ODP saved

PROJECT DURATION: 2 years

IMPLEMENTING AGENCY: UNIDO

NATIONAL COORDINATING AGENCY : Department of the Environment

TECHNICAL REVIEW COMPLETED: YES _X 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-141b (insulation
foam).

Including contingency (15 per cent) sud agency programnme support costs (13 per centf).

Determined as the ratio of incrementel costs to the estimated anmua] saving of ODP ($/0DP,). For
CFC-11, ODS=0DP
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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 1T will be initiated following Phase
I. Phase II includes conversion of refrigerator manufacturing process at the other four
companies. The duration of Phase IT is 12 months.

3. The requested funding under Phase [ 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.

3. The estimated cost-effectiveness of the project is US $11.49 per kg, ODP phased out.
This favourably compares with similar proiects 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 e iskaric Repablic of lran
Project Tile Conversion of domestic reffgerator produttion fadities 1o phase
3 aut CFG-11 and CFC-12
Sectars Covared Domestic Refrigeration / Righd Foaimns
QDS use in Sector 1050 MT of CFC-11 and GFC-12 annually
Project tmpact Phase out of annual consumption of 590 MT of CFC-11, and
170 MT of CFG12 (Tolsl ODP=757 MT)

Froject duration Phase | 24 months

Phase Il | 12 months 1
Project Econoic ife 10 years f
Total Project Cost Total of capital cost and one year recuming cost
{Phase { and i) US § 14,587,800

Propused MF Financing
Phase |

US § 2,807,300 (excluding contingency and agency overhead)

in the field.

This projfect will phase out an estimated 70% of the use of CFC-11 and CFC-12 for the
production of domestic reftigerators in the Islamic Republic of Iran. The chosen replacement
alternatives are HFC-134a and HCFC-141b respectively, The profect will be implemented in five
major companies which show an important simiarity in products and production processes,
These campantes cooperats already in the field of resaarch and testing. The project will be B
fmplemented In two phases; phase { consisting of redefinition of all current refrigerator models

and the conversion of the production faclifies of one company. Phase | covers the conversion
of the production facifiies of the remaining four carppanies.

The redefinfion of the existing refrigerator modals covers aclivities as research and
development, prototyping, testing, trial manufacturing and adaption, and extensive reflability tests

The conversion of production facilities cavers both refifgerant retated and insulation foam
blowing related installations.

Phase | covers a petiod of maximum two years,

Phase §i UsS § 3,915,500 (excluding contingency and agency overhead)
Total Us & £,722.800 (evcluding contingency and agency averhesd)
Cost Effectiveness Urit Abatement Cost 8.8 S/kg phased out annual ODP

consamplion
Counterpart enterprise A, Azmayesh, Bahman, Iran Poya and Pars Appliances
Implementing Agency LNIDO
Coordinating Ministry Department of the Enviranmernt

e

Project Summary

filer kokpd31 / date; Oclober 7, 1893

printing date: October 7, 1993 / version 3.1

Montreal Protacot

UMD The Islamic Republc of ttan



Domestic refrigeration; conversion of industrial production capacity page 2

Background

Refrigeration subseclor,

The subsector for domastic refrigetation in tha Islamic Republic of ran consists of 30 to 40

manufacturers, of which six to seven companies are responsible for over 80% of the QDS
coosumption of CFC-11 and GFC-12,

Consumptian of 0DS

The total 19571 consumplion in the subsector according to the Counlry Programme was
estimated at 380 MT CFG-11, and of 242 MT GFC-12, tatalling 582 MT, while the total QDS
consumption of CFG-11 and CFC-12 in 1981 in the [slamic Republic of iran was 2245 MT. More
recent Ggures lead 1o an estimated total QDS annual esnsumplion of 1050 MT for 1,000,000 units
produced in the sub sector. The Isiamic Rapublic of iran does not produce any QDS. All ODS used
in the couptry are directly imported by the usars.

Conversion strategy

For conversion of the preduction fecilities in the domestic refrigeration sector, the first step
is the conversion of five of the largest manufaciurers, These are Ar, Azmayesh, Bahman, lian
Poya, cd Pars Appliance, Their total production in 1992 was 745,000 units, while their tolal ODS3
consumption was 757 MT (CFC-11 MT $88 MT, CFC-12 168 MT), which makes an estimated 72%

of the domestic refrigeration ODS consumption, and around 30% of the tofal ODS consumpiion in
the {skarmnic Republic of lIran.

UUsed technologies

The companies use all the same ODS8s, and show a great similarity in production
methodolpgy, atthough differences exist in qualily assurance, accuracy and product finishing. For
feam blowing in the insulation, GFC-11 with polyurethane and Isocyanate s used, Ghass wool has
been used in the past in one case (ran Poya) but since new producton equipment has been
commissioned it is not applied anymore. For the cocling systems, CFC-12 is uszd. Some
speacisized components ke compressor, dryer, and evaporator are irnpodted,

Chemicals are all seperately procured {ICl, Dow, Bayer, Wace/Plascofoam, Basf), since
ready made mixes are only useable for a Umited padod of around thres months. Companies ¢hange
reguiarly thelr suppliers. On various oceasions in the past, (westem) supplers have shown their
wilingnass and capability to support the companies through practical assistance and expertise whith
testing new products or changing producbon operstion parameters, There is o reason @ assume
that this wilf change, since it serves both the interest of the compantes and of the suppliets of sub
assembly parls and raw matedals.

The refrigerator models cumrently produced are mostly from fareign design, but adapted to
the locat dreumstances. For instance several models are fil to operate under ambient temperature
of 48 °C, Sinca the variety of models is lirnited, 1t is feasible and practical to assume for caloulation
purpesas in this project, a standard refrigerator as calculation unft.

Ownership and licencies

All compandes are 100 % natonally owned, sither as a public company or a state company.
‘The preduct models are own modifications to local conditions of foreign designs. No licansing
agreements are applicable st the mament. One company (Bahman) is planning to start in the
second quarter of 1994 g lconce agreemant with an Hahan supplier (Arfsto) for new production
technology and know-how, The modals and technology concemed have no reletion with CFG free
refrigerators or related lechnolgy and conversion, but focuss on new designs, and production
methods. The old models will be phased out, and conversion of the new maoxdels is planned to be
carried out according to this document, which is allowed under that agreement. Another campany
Azmayesh has held discussions with Lebherr for icendng of three different CFC free models 1o be
produced In addition to their existing 5 modsls_(planned moded diversifivation and production
capaclty increase) No definite agreement Is signed howdver. Since the models from Lisbherr use
Cyclopantane as a foaming agent, Azmayesh has dedided to Invest in the required infrastructire for
this. From expert's assessment however, the conversion to HCFC-{41b s judged to be more cost
effective. The higher cost refated to conversion to cyciopentane of the existing 5 models are

therefore not included in this proposal. Instead, the cost are waleulated baged on the more cost
effective conversion to HCFC-141hb.

Montreal Protocal UM Tha isiamic Republic of iran
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Manufachirers are cooperabing in several technical issuas, apd use each sthars inboratory
faciiies as the need arises. Their efforls are joinsd through the Research Centra {or Home
Appliances. The aclual production quota are indicated by the Ministy of Indusiry, which plays a
major role in coordinatian through its ditectives . In general, the tochnical levet of the management of

the visited enterprises is hgh, but knowledge and in cerlain cases awareness of the conversion
technologies and legal izsues s lavking.

Future developments

The overall unconstrained CFC consumption in the Islamic Republic of lran is projected from
2445 MY in 1991 to 7778 MT in 2010. This comesponds o an annual growth rate of about 6.5%.
The annual growth rate for the refrigeration produdiion s estimated at 12% for the period 1991-
1995, and 4% for 1986 to 2010. These fairly high figures are based on interviews with leading foam
and refriigeratar industries, as well as on population forecasts. The overall economée situation
hawever is kely to cause a somewhat mare modest but still substantial growih rate, Also the

planned expansions of several companies, and the curent trends in production figures, indicate that
the growth In this sector is indeed substantiat.

Project objective

The object of this groject Is to eliminate the use of CFG-11 ang CFG-12 in five domastic
refrigeration industial enterpnses thiough conversion of the produnion capacity te the use of HFC-

134a amxi HCFC-141b.

Project description

The five selected companies show grest sirdlarity in their processes of use of ODSs.
Therefore the project description gives the common factors first, but highiights refevant deviations.
Varous altemalives for replacement of currently used CFCs are consiklered. These are menticned

hereunder, ag well as an assessment of their suitabilty in the islamic Republic of Iren,

Foam

Assessment

Consequences

Pentane

Flanmmable and explosive

spacial infrastructure neaded

HGFC-1420b plus R 22
{60/40)

Flammable and explosive If the
concentration of 142-b exceeds
£3.4%; Toxic. ODP =811

spacial infrastructure needed
spedal protection for heatth essential
Tatarmediste solution®

HCFC-141b

ODP = 011, Tintermediate
solution™ due to ODP value,
Racom, for dev, counfries

almost drop-n replacement. minor
adjustments in production process and
produet dasign required

Refrigerant

Biend of HFC-134a7 125/
1432 4744 1 82%

called FX-70C or HP-B2 or
ageotropic 125/ 1432
50%/50% calied AZ 5O

ODP =0

High pressure, high cooling
capacly polyediester ubncant
needed, increased senstivity for
moist and dut

substantial changes required in praduct
design: motor comprassor, evaporator,
{tubing required eto. therefore not
preferable fur conversion, {only if no
other alternative available)

Propane Expiosive Spedial infrastructure needed
Asphyxiant Special protection for health
Substantial danger when senvicing
HFC-1344 ODF =0

Product design can lamgely stay the
same, adjiustments needed,
Replecemeant of some produckon
equipment, increased manufachidng
process conlrol tequired

Montreal Protaco!
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Cutline of enterprise assessment, and last years perfonnance and consumpticn.
{based on lranfan year March 1582 - March 1893)
Ari Azmayesh Bahman lran Poys Pars
Applances
A good Good Gawmd Models Very modem
knowledge | knowledge | knowledge | fully own and clean
of he 134~ | of 13-4 of {344 developme | faclitles,
a and 141- | and 1410, | and 141-b. | nis; good quality
b. Soma Company Clean plant | small system,
prefiminacy | s planaing | and good evaporator, | Good
foasts have | o use aspect of vary thin &
bsen Cyclopenta | the quality | capifiary of 134a, but
camled out | ne as control, tube, One | no tests yet
inthe roplaceme | Some model done.
labopatory. | ntfor R 11 | experdment | fiidge and | Problems
The imdaw of s for one model 1 expected
company planned conversion | freezer. with the big
Is ready to | expansion done {oh QK plant. modal
il phase aut | of moda! now The freezer to
CFCs, fange chsolete conversion | eliminate R
however under mexlats) willbea 52,
tot 8 licance {new good Therefora,
refrigerator | agreement. | models to | occasion to | conversion
models are | Cyclopenta | be rationaiize | costs related
yet dofined | ne related | Intreduced | and dlean | to this modet
for134a. | costare through production | are not
Clean not Ticancing nes, include in
| plarit. included in | agreement) | Knowiedge | this
Hhis of 1342 propossal.
proposal. and 141-b.
# empl. 800 700 850 820 850
# units 715,000 | 110,000 155,000 120,000 170,000 155,000
# models 5 {only 8 4 2 4
fridge)
CFC-11 589 4] 126 120 103 150
[4T]
CFC12 168 28 29 38 17 48
MT]
Total ODS 757 118 185 188 120 148
ﬁ T
Total 1,050
subsector
Total ODS | 2445
Courtry
e

‘This grant request preseants the incrementaf custs as addifonal cost that the enterprises
incur in taking the action to phase out ODS, and is &5 such defined as the difference betwsen the
actual cost of the phasa-cut activity ard the baseline cast, The baseline cost Is the cast that the
campardes Incur when staying at the same level of operation, without phasing out ©DS.

With the rapid technology developments, and the expadences with altemative replacements,
it Is not cedaln that the here suggested replacements will be the most prefershle ones st the time of

Montreal Protacat
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actual production facifity conversion. Therafore converslon of anly one company as a trial conversion
exercise is Included.

Baseline cost. The cost for mantaining the same level of operation Is assumed In be zere for all
the companies, Alilough several companies are involved In extenslon of thelr producsion faciifias In
opdar to respond to the increasing demand from the market, these exterded capadities are not
Involvad in the grant raquest. This request is based cn the capadities and production tevels as
analyzed duting July 1893 for the year March 1692 to March 1993, No decommissioning of exising
production capacities Is foreseen.

Discount mte. The used discount rate Is 10%.

Tine harizon. The project activiles for phase 1 will caver a two year parfod, while for recument cost
8 one year paiitd s assumed,

Costs of converslon of the producton faciities which are eligible for grant inanding
comprisa tha following elemants:
f. Incremental costs related to capital goods replacements, including iraining, redefinfiion of
products, facliity {re)construction, Instalistion, stard-up, ete. These are named capital
costs, ‘

. Incremental operating cost for one year, in proportion to the operations such as fabor,
malnbenance, and feedsiock. These are called recurrent costs.
fil. Contingency.

. Capital Goods Replacement
A. Refrigeration system.

The technology for refrigerafion with HFC-134a Is well known. Crificat elements as
compressor and evapaorator are imported.

Whan applying HFC-134a as refiigerant, the system has to be much tleanar and dryer, This
prompts a need for new vacuum pumps, which have to operate for & longer duration and with =
Higher vacuum. Consequently, to malatain produclion capacdy, elightly more singla vacuum pumping
units ars neadad than instalsd at the moment.

The machines to charge the refrigerant have to be replacad for reasans of density changes
and Cf poliution. Some companias have paralist preduclion Gnes fncl sl the lalastruchral
roquiremards) with mom than one charger, Therefor in some companies more than one chamer s
to bo ruplazcod to maintxin capaciy and flexdiiiRy. Since the Jeak defeciors resct on the Cf
molecule, they are tn ba raplaced as well Far onte company (ran Poye), the design of the
refiigerator Is such that a substantialy longer ceplifary tube has to be appiied, leading to specdiat
investment for production and preparation of tids item. Ancther company (Pars Appliances)
produces smaliar serles of a larger model freezer, Bacause HFC-134a Is not feasible s a
rapiacamant, = blend of HFC-134a and R22 cotld possibly be proposed. Since 1 not clear which
would be the prefirred opfion, the acliviies and cosiz related {0 this modsl have been left out of this
praposal. .

B. Foams gystem

The techniology for creating the Insulaion with HCFC-141b s the blowing propeliant Is well
kriown and tested. The same production faclliies can be used, with changes of some parts iKe the
hiowing nazzia ete. Due to increased volume, the uliization of HOFC-144b can remaln 10 to 156%
lower than that of R 11. Attention has to be given to the overnfl insutation capacity, and possitie
degign coneaquances hersof havs to be evaluatad during the product redefiniion activities in phase
L
The above lssues are displayed In an overview in Annex C.

C. Model Redefiniion

The redefintion of the current refiigerator models covers alf activities to assure that the new*

Montreal Protocol UNIDG The istamic Republic of lean
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madels are on the same leve! of funclionalty and rekabiity as the aon converted models. Soveral
stages in this process are essential:

- Desiga, calcolabion and drafting

Prototyplng

Funclionality and porformancs testing

Production simulation and tdal runs festing for producabifity}

Feid tests for emxiurance and refiablity

Extermnal problem sobving consultansy.

L 20 T S |

Annex B datalis tha activities during this phase, as well as the related costs (ex taxes and
dutias). The squipment needed for the trdal runs durdng mode! redefinftion ks capital equipment. Each
sompany will need a full set for reascns of fiaxibdty. After model redefinition, this equipment Wil be
used for production conversion, but Is not counded Ia the tables a second time undar ths heading
production conversion. Since the conversion to HFC-134a & most complex, development and tasting
activities will be largely determined by these activities.

£, Conversion

Within the framewsrk of the project, persunnel from the enterprises will be treined In (ameng
othars) the following topics:

- rmanagament and production conitrot
- quafkly assurance In miafion to conversion
As coramon practice, modiieations to the product Enes will bo camied out during evenings

and weekends causing no loss in regulsr production, Cost for transpoit and insurance of capital
equipment Is included In the budgeted allocations for respacive items.

fi. Recurrent cost

The current models wAll require the following modifications:
— s e TGO r

Modification Description uss ﬂ
Commpressor with All compressons are imported. Vatious types of 8
potyolester compressars are avellabla on the market. At the moment
mostly enmpressors matk Goldstar, Matsushita, and
Dandoss are used. it s estimated that the buy la pice of
the compressor will raise by at kast 10 5. On top of that,
increased care has to ba taken in handiing compressors
ducing fildge assembly.
Congenser modification | Minor modifications axpected, most eost encountered in 15
increased handing, cleaning and deying, protection plugs,
el
i increased length capilary | Negl. N -
tuba
Evaporator modification Evaporatars are imposted. Minor modifications expacied, 1.5 |
most cost enconntered (n increased handiing, ceaning
and drylng, protaction plugs, ete.
New dryer for HFC-134a | All dryess ere Imporied, The ones suftable for HFC-1344 1.8
will cast 5% more. .
HEC-134a charge Replacement of R12 by HFC-134a, Price incregse per 2
change of app. 350 g is at the momant 1.5 $ )
Maw foaming agent Raplacement of 11 by HOFC-141h. Price increase per 5
HCFS-i41b claarge of app. 700 g is at the moment & §, twt less r;
charge needed.
TOTAL 18.8
Mantreatl Protacol O UNIDO
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in thesa prices the estimated labor cost for increased handling and quality contral are
included, taxes and duties ace excluded. ‘

Recurrent Cost

Recurrent Incrementat cost are parlly dependent on the price diferences between the ODSs
to be phased out, and their replacaments.

In this project document & Is propased to divide the recumrent cost for the current level of
production equally between the manufacturers, the customers, and the Multilateral Fund, The total
durafion for calealation of the rectrrent cost is for one production vear, e.g. the number of unlts
currently produced in one year.

Nao incremental savings are foreseen to be encotntered. The manufacturing and assembly
ptocess i not kkely to change substantially bringing other savings or costs, apart from the cost
aiready accounted to each past in the above table. No additfonal costs for energy or weter etc. are
foreseen,

i Contingency

Contingency fund (15 % of the tots! project budget). The fund is proposed to cover

unforeseon expenses which might be incumred during the project Implementation, purchase of simal
testing instruments whose neads will be caused by the convarted procass, misceflaneous expensas,
ete,

Project cost

An overview of the whole costing of the project is praseﬁiad In Annex A

The project is divided In fwo phases:
Phase |: redefinlion of all refigerator madels, and conversion of tha production facifities of one
entarprise,

Phase li: conversion of the produclion faclities of the remalning four enterprises.
Tha tofel profect cost ks USS 14,587,800

Invesiment cost of US$ 2,760,300 include capital investmant cost for modificaion of manufacturing
facilties, materials, and testing equipment, training and consuttancy for modifications,

The recurrent operating costs associated with this profect are 100% caused by increased price of
impaorted patts for each refrigerator, and their handling during further production and assambly. For 2
ona year pestod these cost total fo 11,797,500, which is based on actual production Hgures.

it ls proposed to request the fund for one third of these ¢ost. The termaining fwa thinds Wil be
aqually split between compardes and thelr clients,

Local ownarship fraction of 100% was consldered the amount of efigible grant financing. The total

profect eoat was multiplied by the fraction of locat ownership to determine the praposed grant
amount.

Other cost: A 15% contingency was Included to ensure adequate funding of profact costs following
project appralssl. Executing agency’s overhead Is 13 %.

Requested funding:

The proposed grant for phase | and phase 1L is: US$ 6,722 800 (not Including eontingency and
sgency overhead).

Maontreal Protocol UNIDG The I1stamic Republic of lran
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Project implementation

The project will be coordinated by the Department of the Environment.  The impiementation
will be canied out by UNIDO. UNIDO as execufing agency has the necessary experencs snd
capatifities for the suctessful implemantation of profects on the anterprise level, Upon the approval
by the Multilatemst Fund the profects fund will be ransferred to UNIDO. A cespactive project
allotment docurment witl then be Issued by UNIDO finandal section. Any substantive or financial
deviation is subject to approval by the Executive Committee and the Depariment of the Environment
{f required).

For the Implementetion of phase |, milestones are set hereunder.

s b kb b b holddishdishidirt drohobaad)
Sign the projact, receive funding

i
Make a detalled projact workplan 11 | i

[+
——r
~
[~

gy

pnitial training of management
First redesign of models

Y [
e it

Protoypes and testing

1

4

4
Seiection of equipment + inst. 't
iTrial Production 3
4

3

5

Refabiity test
Final redefinition of models

Purchase, instafiation end
commissioning (Pars A)

11 From start of production to full

onversion of prod, facifiies.
The ahove schedule presents a worst case scenario, 1 is Ekely that earfier complefion of acfivities
will fake placa.

ETE T IO TR R8N

e
]

Substantive and financiel reporting will be in accordance with the Muldlateral Fund requfirements,

Muanfreal Pratocol LUMIDO The istamic Republic of lran
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Annex A: Cost breakdown.
. . Parg
AT Azmayesh | Balmman | [ran Poya Appliances
w empl. J&20 6043 T8 [31e w20 S50
unis produceciyr. TR T10,2004 155 006 120,000 170,500 160,000
P odeis. 2115 {enly fndge) B S i A
FC-IM LA ) S0 178 130 65 130
CECT2[MT i frs 25 35 38 ¥ EL3
otal O0% TMTTAL 737 LS 53 159) 1505 198
otal Subscetor/yr. 1,650
Total DS CotmtryAyT. 2445
roject cost speaification
{Wodel Redefinitoon
Design, ealeuletion, and drafting R s
Prototyping | =220,6001: 200w e 6,000
i Prototype testing pax T SO QOO 201 HRO00f st en
Trial production equipment §2=r DOOpEaE i 1410008 s8] 14,0008 20t “ﬂﬂ#@ﬂ
# units/company LU A S O S S % :
Tzl producton (100400 valte/modelfs e el £ O i A A0,

Testing for enditrance and relizbility el A 000 SRR A O G0 FEA P00
Fiternal Probiem Solving Laensultancy baoo G s 20,0008 s R 0Dal
>wls B A0 00 s B |

Miodel Redefinition
Fatal 1,665,300
4§radactian Conversion
Vawwmmpump (4,000 3) 24 96, 28 116,000 29) 116,00 241 SED0USERRRLE
Reftigerant charger (/0000 39 v ; T 0000 G v 70,000 b
Lok detzctor (10,000 35 0,000 2 20,6008 10,000 10,0008
Capilary tmbemach. modification (| WPER s B reees
Foms maching modifications (30,000 3 1| 30050 T 30 550 I I0%0 130,000 s O
I Taining ol produclion salt 10,000 10,000 16,500 10,0000
Extemal Problem Solviog Consuliancy 16560 T& 00 16,000 B0 2
otals T61.0000 TEZ,0004 (872000 357 00 2z
roduction Coaversion o
‘To tal 1,125,000
Recurrent Cost (for one year) (18.5 3 per uni)
Tstomears E05 000 EIVENT 00 333,000 $80,000]
Compnorcsts 605 O EE 3 880, 533,000 $80,000
MulGlaters] Fund G050 $31,500 250,000 533,000 3 R 0,0
Total for 1 year production. LE13,60% 13571500 1,550,500 3.5G3,000 2,640,000
[‘i‘atai Recury, Cost| 11,797,500

{for one yexr)

fal RIC 1
Oﬂlﬂhmm.{ Fid 3,932,508 | (for one year)
IProject Total: 114,587,800 | Model Redefinition, Preduction Conversion, Net Incresrual Resurrent Cost {1 yr).

Total Finance

Multilateral Fund 6,722,800 Model redefinition, Produstion Conversion, % Net lucremental Reeurrent Cost (1 1),
s Model Redehimbion 5 companses (1,665 300) plus Producton Convermoun Pars
inan

Tg{a;’}fnse ICE: 2,3{)7,3[}(} Appliances (262,000 plus 4 Net Incrementzi Resurrent Cost Pars Appliances

ME LRE0,000)

rotal Finance Phase 11 3.515,500 Production Conversion of four companics, Net lner. Ree. Comt at Jeve] of 1952-199

3
ansial pra&ncﬁuni

NE. Al higures are gaven wilhout contingency and Agemcy overhead
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Annex Br Overview activities and costing for Moedel Redefinition.

Activity Bxplanation cost per Uit | Cost for 21 Units
Diesign, caleutation and | Estmated 1 mém of full tme combined Dirafisman conts 27,300
drafting loca] expertse of snginser and drafismen 800 £ (earns 300
por model. 4]
Senior Engineer
costs 1800 § (ecarns
8005},
perw/m 1300 S
Brototyping 4 prototypes per mode) (inct axp. failures 1000 8 84,000
ete) cost inaluding labor eta,
Tasting peototypes for  { Estimated 1 week per muodel, cost includa 1000 § 84,000
functionality and use of squipinent, ensegy, labos, reporting
performarce (hot room | ete.
tests)
Purchase of trial tun 5 factories: each ST 000
oquipment: 1 vacummpump 4.000
1 efrigecant charger 70,000
i leak detestor 18,8
1 foam machins modification 30,000
Total 114,000
Testing for Tral mes of 56 to 100 units per wadel 300 % 600,000
producability (f the depending on model differences.
design czn bo prodused | Cost of material and tobor.
techrdcallpfeconnmicall
¥ or should be adaptsd)
Testing of trisl 6-12 moath st of 30 1o 400 units per 10903 200,000
production results for model, cost cover wanaport, installation,
eondurance and questionneires and deta processing cte.
reliability
External consultancy Asvarned four days per moded for design 20,000 100,000
and development, selection 20d puarchase
of cquipment, wial produzten set-up
etc (total 18 weeks) plus genemal fssues:
5 m/m {eplit misgions)
1,665,300
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Ansex C: Overview eosting capital goods replacoment.
All prices are including sscessories , installation snd commissioning, waaspos, insurance ste.
Hetwveon brackes are the numbers of vnits alecady coversd in the model redefnition phase.
Explagation Cast per
Unit
Vacuum To maintain production capasity, mare pumps -, - 4,500 540,000
pumy incl. readed thun wstalled at the moment, sines the uew
2cc. time peqguired for emptying the system is joags:
(3mm HG)
Total vaits (140-5} = 133
Refrigerant The same types are used i varons factories, 70900 210,00
charger Total vaits 3-5p3
Leak detector | The existing Jeak detsctors trigger on e €1 molecule, 10,000 70,000
aud are therefore not uwsable. A fady moderswe,
standand leakdetector has been assumed s replscement,
Total units {12-3y=7
Capillary The design of Iran Poya is such that a vexy long 25,000 25,000
tube machine | capillary tube is geeded, which can not be series
modifcation | prodneed on the existing squipment without
modification.
Foam The foan plowing sgent R-11 ezn ansily be replaced 30,000 130,000
meehine by HCFC-141b. Adjustménts have to be mads 1o
modifieation  § speoizl parts like nozzles and the Hke. Pressures and
sharge are within the range of noraal adiustment of the
equipeient. Existing molds can be used. The fasulation
capacity is slighdy less, ests on prototypes will have to
show if subctantisl redefinition of models is required,
and if ather prodostion equiptnent has to be modified
a5 2 consequence of thet,
Total {10-5)=5 wmits
Training of To obtain the same kevel of pujection as currently 20,060 50,000
produstion encutmntered, personnel has to ba wained in mew
persounal progedures, quality chesks 2nd housekeeping, Mainly
because HCFC-134b is extremsly dirt- and mofsture-
sengitive,
7-10 days per company
2.5 wfm (split missions)
Ext. Probiem solving External Consultancy, assunsd to be 3 20,000 80,000
Conqultaney | weeks per company in split missions: 4 m/m
1,125,000
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Annex I3 Coloaietion of Unit Abatement Cost

A QDS Phase owt Total MEF

Project portion

Al Average use of CFC 11 per yoar MT 589

A2 Q0P of CFC 11 100

A3 ODP.woighted CFC 11 phase ot (A1*A2) MT 589

A4 Avesage wse of CFC 12 per year MY 163

AS ODP of CFC 12 1090

Ab QDP weighted CPC 12 phase out (A4*AS) MT 158

A% TOTAL ODPeweighted phasc-out MY 157

B Annpslired capital cost

Bl Total investment cost (molel redefiniton + Us s 2,190300
ﬁ peaduction conversion)

B2 Egquiprment life Year 10

B3 Discount mte Y% 10

B4 Asgpualized capital cost (B1* 0.1627) Us s 453982
i

< Anrmual ingrersents? rectmyent gost [#5:3 11,797,500 | 3,932,500

D Unit Abatement cost

m Arnmualized capital cost per kg ODS phased out | Shkg 08

(B4/47*1000}
m Anronal fseremental reetrzent cost per kg ODP ke 15428 5.19
phased out ({C/AT*1000)

D3 Unis abatemment cost {01402} Sy 161 5.8

¢ = CCCRF HQC.OF) = Bt + G
M.ODP AT AT

¢ Uit abatement cost

cc Incresiental capital costs (including all onc-time cots such as taining, installation, freight cto)
CRF  capital racovery factor

o0 incrementsal anous] operting costs

05 inerezsentel anaual operting savingslbenefsts

M mass of OIS pot released per vear 25 2 result of the phascout sction

ODP ozons deploting pottatial of the ODS
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