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Ce document contient les observations et les recommandations du Secrétariat du Fonds
sur les propositions de projets suivantes:

Réfrigération

Conversion de technologies a base de CFC-11 et CFC-12 a des technologies
a base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération commerciale a Ali Felez Co.

Conversion de technologies a base de CFC-11 et CFC-12 a des technologies
a base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération commerciale et industrielle a Nik Boroudati & Hararati Co.

Conversion de technologies a base de CFC-11 et CFC-12 a des technologies
a base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération commerciale a Nik Sard Co.

Conversion de technologies a base de CFC-11 et CFC-12 a des technologies
a base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération commerciale et de mousse rigide a Ouj Bouran Co.

Conversion de technologies a base de CFC-11 et CFC-12 a des technologies
a base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération commerciale dans deux entreprises (Sanaye Boroudati Pajang et
Yakhchalsazi Azizian)

PNUD

PNUD

PNUD

PNUD

PNUD
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. Elimination du CFC-11 et CFC-12 par la conversion a des technologies & ONUDI
base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération commerciale par le premier groupe parapluie moyen de
manufacturiers iraniens dans la réfrigération commerciale

° Conversion de technologies a base de CFC-11 et CFC-12 a des technologies PNUD
a base de HCFC-141b et HFC-134a dans la fabrication de réfrigérateurs a
usage domestique a Niksun Sanaat Co.

. Elimination du CFC-11 et CFC-12 par la conversion a des technologies a ONUDI
base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération a usage domestique par le premier groupe parapluie moyen de
manufacturiers iraniens dans la réfrigération a usage domestique

. Elimination du CFC-11 et CFC-12 par la conversion a des technologies a ONUDI
base de HCFC-141b et HFC-134a dans la fabrication d’équipements de
réfrigération a usage commercial et domestique par le deuxiéme groupe
parapluie moyen de manufacturiers iraniens dans la réfrigération a usage
commercial et domestique

o Plan sectoriel d’élimination des CFC dans le secteur de la réfrigération PNUD
(fabrication)
o Plan de gestion des frigorigénes pour ¢éliminer I’utilisation de SAO dans le ONUDI

sous-secteur de ’entretien (incluant la formation sur les bonnes pratiques de
gestion des frigorigénes, la formation des douaniers et un programme de
récupération et recyclage) premiére tranche
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FICHE D'EVALUATION DU PROJET
IRAN

SECTEUR: Réfrigération SAOQ utilisées dans le secteur (2001): 2 681,1 tonnes PAO

Seuils colt/efficacité dans le sous-secteur: Commercial 15,21 $US/kg

Titres des projets:

(a) Conversion de technologies a base de CFC-11 et CFC-12 a des technologies a base de HCFC-141b et HFC-134a dans la
fabrication d’équipements de réfrigération commerciale a Ali Felez Co.

(b) Conversion de technologies a base de CFC-11 et CFC-12 a des technologies a base de HCFC-141b et HFC-134a dans la
fabrication d’équipements de réfrigération commerciale et industrielle a8 Nik Boroudati & Hararati Co.

(c) Conversion de technologies a base de CFC-11 et CFC-12 a des technologies a base de HCFC-141b et HFC-134a dans la
fabrication d’équipements de réfrigération commerciale a Nik Sard Co.

(d) Conversion de technologies 4 base de CFC-11 et CFC-12 a des technologies a base de HCFC-141b et HFC-134a dans la
fabrication d’équipements de réfrigération commerciale et de mousse rigide a Ouj Bouran Co.

(e) Conversion de technologies a base de CFC-11 et CFC-12 a des technologies a base de HCFC-141b et HFC-134a dans la

fabrication d’équipements de réfrigération commerciale dans deux entreprises (Sanaye Boroudati Pajang et Yakhchalsazi

Azizian)

Elimination du CFC-11 et CFC-12 par la conversion a des technologies a base de HCFC-141b et HFC-134a dans la

fabrication d’équipements de réfrigération commerciale par le premier groupe parapluie moyen de manufacturiers iraniens

dans la réfrigération commerciale

)

Données du projet Commercial
Ali Felez Nik Nik Sard Ouj Deux Premier
Bouroudati Bouran |entreprises| groupe
moyen
Consommation de 1'entreprise ( tonnes PAO) 8,62 26,75 15,06 12,79 9,78 53,85
Incidence du projet ( tonnes PAO) 8,14 25,12 14,35 12,00 9,27 51,60
Durée du projet (mois) 30 30 30 30 30 24
Montant initial demandé ($ US) 97 726 268 158 186 687 111747 136 026| 741925
Coft final du projet ($ US):
Cout différentiel d'investissement (a) 109 500 202 000 118 000 115 000 223 000 586 000
Fonds pour imprévus (b) 10 950 20 200 11 800 11 500 22 300 40 100
Cout différentiel d'exploitation (c) 36 499 91 622 67263 27 375 53 541 115825
Cout total du projet (at+b+c) 156 949 313 822 197 063 153 875 208 841| 741925
Participation locale (%) 100% 100% 100% 100% 100% 100%
Pourcentage des exportations (%) 0% 0% 0% 0% 0% 0%
Montant demandé ($ US) 97726 268 158 186 687 111 747 136 026| 741 925
Rapport colt-efficacité ($ US/kg.) 12,01 10,68 13,01 9,31 14,67 14,38
Confirmation du financement de contrepartie? Oui Oui Ouil Oui Oui
Agence nationale de coordination Ministeére de 1’Environnement
Agence d'exécution PNUD PNUD | PNUD | PNUD PNUD | ONUDI
Recommandations du Secrétariat
Montant recommandé ($ US)
Incidence du projet ( tonnes PAO)
Rapport cott-efficacité ($ US/kg)
Cot d'appui de l'agence d'exécution ($ US)
Coit total pour le Fonds multilatéral ($ US)
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FICHE D'EVALUATION DU PROJET
IRAN

SECTEUR: Réfrigération
Seuils colt/efficacité dans le sous-secteur:

Titres des projets:

SAO utilisées dans le secteur (2001):

Commercial

Usage domestique

2 681,1 tonnes PAO

15,21 $US/kg
13,76 $US/kg

(g) Conversion de technologies a base de CFC-11 et CFC-12 a des technologies a base de HCFC-141b et HFC-134a dans la
fabrication de réfrigérateurs a usage domestique a Niksun Sanaat Co.
(h) Elimination du CFC-11 et CFC-12 par la conversion a des technologies & base de HCFC-141b et HFC-134a dans la
fabrication d’équipements de réfrigération a usage domestique par le premier groupe parapluie moyen de manufacturiers
iraniens dans la réfrigération a usage domestique
(i) Elimination du CFC-11 et CFC-12 par la conversion & des technologies a base de HCFC-141b et HFC-134a dans la
fabrication d’équipements a usage commercial et domestique dans le deuxiéme groupe parapluie moyen de manufacturiers
iraniens dans la réfrigération a usage commercial et domestique
(j) Plan sectoriel d’¢élimination des CFC dans le secteur de la réfrigération (fabrication)

Données du projet

Usage domestique

Usage domestique/

Multiples

commercial sous-secteurs
Niksun Sanaat Premier Deuxiéme groupe | Plan sectoriel
Co. groupe moyen moyen d’élimination
Consommation de 1'entreprise ( tonnes PAO) 16,19 48,95 50,96 389
Incidence du projet ( tonnes PAO) 15,21 47,05 48.87 372
Durée du projet (mois) 30 24 24 48
Montant initial demandé ($ US) 161 517 541 745 604 493 2 500 000
Coft final du projet ($ US):
Coft différentiel d'investissement (a) 118 000 419 000 480 000 4227 000
Fonds pour imprévus (b) 11 800 30 600 30 700 384 200
Cont différentiel d'exploitation (c) 31717 92 145 93 793 350 236
Cot total du projet (a+b+c) 161 517 541 745 604 493 4961 436
Participation locale (%) 100% 100% 100% 100%
Pourcentage des exportations (%) 0% 0% 0% 0%
Montant demandé ($ US) 161 517 541 745 604 493 2500 000
Rapport colt-efficacité ($ US/kg.) 10,62 11,51 12,55 13,35
Confirmation du financement de contrepartie? Oui Oui Oui Oui
Agence nationale de coordination Ministére de I’Environnement
Agence d'exécution PNUD ONUDI _ | ONUDI PNUD

Recommandations du Secrétariat

Montant recommandé ($ US)

Incidence du projet ( tonnes PAO)

Rapport cott-efficacité ($ US/kg)

Cot d'appui de l'agence d'exécution ($ US)

Cout total pour le Fonds multilatéral ($ US)
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FICHE D'EVALUATION DU PROJET

IRAN
SECTEUR: Réfrigération/Entretien SAOQ utilisées dans le secteur (2000): 475 tonnes PAO
(excl. les climatiseurs
d’automobile)
Seuils colt/efficacité dans le sous-secteur: n/a

Titre du projet:

(k) Plan de gestion des frigorigénes pour ¢liminer 'utilisation de SAO dans le sous-secteur de I’entretien (incluant la formation
sur les bonnes pratiques de gestion des frigorigénes, la formation des douaniers et un programme de récupération et
recyclage) premiére tranche

Données du projet Plan de gestion des frigorigénes
PGF
Incidence du projet ( tonnes PAO) 475,00
Durée du projet (mois) 403,70
Montant initial demandé ($ US) 48
Cofit final du projet ($ US): 250 000
Cot différentiel d'investissement (a)
Fonds pour imprévus (b) 5729 098
Cot différentiel d'exploitation (c)
Cot total du projet (a+b+c)
Y o 5729 098
Participation locale (%)
. 100%
Pourcentage des exportations (%) 0%
- (V]
Montant demandé ('$ LIN)) 250 000
Rapport colt-efficacité ($ US/kg.) 14.14
Confirmation du financement de contrepartie? ’
Agence nationale de coordination Ministére de I’Environnement
Agence d'exécution ONUDI

Recommandations du Secrétariat

Montant recommandé ($ US)

Incidence du projet ( tonnes PAO)

Rapport colt-efficacité ($ US/kg)

Cot d'appui de I'agence d'exécution ($ US)

Cout total pour le Fonds multilatéral ($ US)
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DESCRIPTION DES PROJETS

Contexte sectoriel

Consommation de CFC (Annexe A Groupe I) et profil d’élimination

Conformément a la décision 35/37, I’Iran a choisi ’option 2 comme
point de départ, ce qui donne :

- Consommation résiduelle de CFC admissible au financement a la 38°™
réunion (d’apres la décision 35/57, condition B)

- Incidence de TOUS les projets de CFC présentes pour financement a
la 38" réunion

- Consommation résiduelle maximale de CFC admjssible au financement
suite a ’approbation des projets présentés a la 38“™ réunion

Profil du secteur de la réfrigération

- Consommation de CFC déclarée pour le secteur de la réfrigération
en 2001*

- Quantité de CFC a éliminer par des projets de réfrigération en cours

- Incidence sur la consommation résiduelle de CFC des projets de
réfrigération, présentés pour financement a la 38“™ réunion

*d’apres les données communiquées au Secrétariat du Fonds

2 511,5 tonnes PAO

1 708,1 tonnes PAO

1 106,9 tonnes PAO

601,2 tonnes PAO

2 681,1tonnes PAO

977,5 tonnes PAO

1 106,9 tonnes PAO

1. Le Comité exécutif a approuvé 86 projets d’investissement pour 1’élimination de 2 720,4
tonnes PAO de CFC, utilisés dans la fabrication de réfrigérateurs a usage domestique et
commercial. Prés de 31 millions $US ont été alloués a la mise en ceuvre de ces projets. Le
rapport périodique du programme de pays mentionne une consommation de 2 681,08 tonnes
PAO en 2001. La consommation de PAO dans les projets approuvés mais pas encore mis en
ceuvre s’¢éleve a 977,5 tonnes PAO, ce qui laisse une consommation résiduelle de 1 703,6 tonnes

PAO dans ce secteur.

2. Le Gouvernement de I’Iran a communiqué les données suivantes sur la consommation de

CFC dans le secteur de la réfrigération, depuis 1996:

Année 1996 1997 1998 1999 2000

2001

Tonnes PAO | 1 070 3045 2 695 1945 2632 2590
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3. Le PNUD et I’ONUDI ont présenté 5 projets individuels et 4 projets parapluies pour
¢liminer la consommation de CFC dans le secteur de la réfrigération a usage commercial et
domestique, en Iran. De plus, le PNUD a déposé un plan sectoriel d’élimination des CFC dans le
secteur de la réfrigération (fabrication) pour toutes les autres entreprises. Le financement total
demandé s’¢éleve a 5 350 024 $US et I’incidence totale de ces projets est de 603,61 tonnes PAO.

4. Les entreprises utilisent des distributeurs a faible et haute pression pour les opérations de
gonflage des mousses. Elles effectuent les opérations associées aux frigorigénes avec des
pompes a vide, des machines de chargement et des détecteurs de fuite, inclus dans la référence.

5. L’¢limination du CFC-11 et CFC-12 se fera par la conversion des technologies a base de
HCFC-141b comme agent de gonflage des mousses et HFC-134a comme frigorigéne. Les
machines de gonflage en place seront remplacées ou converties selon les équipements de
référence. Toutes les entreprises devront remplacer ou convertir les unités de chargement
industrielles ou portables, les pompes a vide et les détecteurs de fuite pour fonctionner avec la
charge du HFC-134a. Les autres colits englobent la modification, les tests, les essais et la
formation. Les surcolits demandés par les entreprises reflétent le colt plus élevé des produits
chimiques et des composants.

Justification de 'utilisation du HCFC-141b

6. La justification de 1’utilisation du HCFC-141b qui s’appuie sur une analyse économique
et technologique des opérations de chaque entreprise, est fournie dans le document de projet. Le
PNUD et I’ONUDI ont indiqué que les entreprises avaient choisi le HCFC-141b comme
technologie intérimaire, suite a une discussion avec le PNUD sur les alternatives disponibles et
les décisions du Comité exécutif concernant I’utilisation du HCFC-141b comme agent de
remplacement provisoire pour le gonflage des mousses.

7. Conformément aux décisions du Comité exécutif sur 'utilisation des HCFC, une lettre
d’accompagnement du Gouvernement de 1’Iran, endossant I’utilisation du HCF-141b par les
entreprises, a été remise et annexée a la proposition.

Plan de gestion des frigorigénes pour éliminer 1’utilisation de SAO dans le sous-secteur de
P’entretien (incluant la formation sur les bonnes pratiques de gestion des frigorigénes, la
formation des douaniers et un programme de récupération et recyclage) premiére tranche

Sous-secteur de 1’entretien

8. En 2000, le montant total de CFC utilisés en Iran pour I’entretien des équipements de
réfrigération s’¢levait a 475 tonnes, excluant les unités de climatiseurs d’automobile. D’aprés le
PGF, pres de 85% de la consommation de CFC est relachée dans 1’atmosphére a cause des
mauvaises pratiques et du manque d’outils d’entretien. Les équipements de réfrigération, a base
de CFC, faisant I’objet d’un entretien annuel incluent :

a) 1,6 millions de réfrigérateurs a usage domestique (8% du total), avec une
consommation totale de 400 tonnes ( moyenne de 0,25kg de CFC par entretien)

b) 80 000 unités de réfrigération commerciale (20% du total)
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C) 1 500 unités industrielles et grandes chambres froides (représentant la totalité des
unités dans le pays) rechargées deux fois par an, avec une consommation
approximative de 300 tonnes; on estime qu’environ 30% du frigorigéne utilisé
s’échappe lors de chaque entretien

d) 400 camions frigorifiques, entretenus deux fois par an, avec une consommation
totale de 4 tonnes de CFC-12.

0. Il existe environ 8 000 ateliers d’entretien en réfrigération enregistrés et 2 000 ateliers
d’entretien qui ne sont pas officiellement enregistrés. Les 10 000 ateliers d’entretien emploient
quelques 25 000 techniciens spécialisés et non-spécialisés. A ce nombre s’ajoutent 2 000 ateliers
d’entretien pour les climatiseurs d’automobile qui emploient 4 000 techniciens.

10.  Parmi ces employés, on estime a 5 000 le nombre de ceux qui ont re¢u une formation de
base en réfrigération et en climatisation. Les autres ont acquis leurs compétences par une
formation sur le tas ou dans des cours de courte durée, dispensés par des centres de formation
professionnelle. La plupart des ateliers sont de petite taille et emploient 2 a 4 personnes. Pres de
90% d’entre eux ne disposent pas de pompes a vide, ni de détecteurs de fuite.

11. En régle générale, les normes dans I’entretien des équipements de réfrigération sont
médiocres. Le montant réel de frigorigeéne utilisé¢ pour I’entretien d’un équipement représente 2
a 3 fois la charge de I’équipement et le frigorigéne est souvent utilisé pour nettoyer et purger le
systéme. L’état des usines de réfrigération installées a travers le pays est relativement médiocre,
notamment dans les sous-secteurs de la réfrigération industrielle et commerciale. Dans
I’ensemble, les normes d’entretien sont peu €levées et les fuites de frigorigéne courantes.

12. L’Unité de 1’ozone va élaborer et mettre en ccuvre les mesures de controle suivantes :

a) Augmenter les droits ou taxes d’importation sur les SAO, au cas ou les chiffres de
consommation prévus (réduction) ne seraient pas atteints;

b) Appuyer les entreprises de fabrication et d’entretien au sujet des permis exigés
pour les activités d’¢limination des SAQO;

c) Introduire un systéme de permis pour les opérateurs d’entretien des équipements
de réfrigération et de climatisation afin de promouvoir de meilleures pratiques de
travail;

d) Soutenir la formation et les campagnes de publicité dans les média publics et

encourager les différentes branches de I’administration publique a coopérer au
plan d’¢limination des SAO

e) Encourager la participation d’organismes bénévoles et de groupes de citoyens
pour appuyer les programmes de formation.

13.  Le projet de PGF comprend les composantes suivantes :

a) Programme de formation sur les bonnes pratiques en réfrigération, pour un cott
total de 1 138 608 $US;
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b) Programme de formation des douaniers sur le controle des importations de SAO
et des équipements a base de SAO, pour un cott de 229 200 $US;

C) Programme de récupération et de recyclage (excluant le sous-secteur des
climatiseurs d’automobile), pour un cott de 4 361 290 $US.

14. La mise en ceuvre du PGF entrainera 1I’élimination de 405 tonnes PAO de CFC; la
consommation résiduelle (75 tonnes) sera éliminée d’ici la fin de 2010 par la mise en ceuvre de
mesures réglementaires et la destruction des vieux équipements a base de CFC. Le rapport cott-
efficacité du projet de PGF est de 14,14 $US/kg.

15. Le projet de PGF a été déposé par lettre officielle, signée de 1’administrateur du Bureau
de I’ozone en Iran. L’Iran s’est engagé a réduire, d’au moins 50% en 2005 et de 85% en 2007, le
niveau actuel de sa consommation dans le sous-secteur de 1’entretien (475 tonnes), sans autres
demandes de financement pour le PGF.

OBSERVATIONS ET RECOMMANDATIONS DU SECRETARIAT
OBSERVATIONS

Incohérences dans les données

16.  Les propositions du PNUD et de PONUDI (excluant le PGF) avaient ét€¢ déposées a la
37°™ réunion du Comité exécutif. Le Secrétariat avait identifié un probléme d’incohérences
dans les données de consommation de SAO pour le secteur de la réfrigération. Par la suite,
toutes les propositions avaient été retirées. Depuis, le Secrétariat a eu des discussions
approfondies avec le PNUD, ’ONUDI, le Gouvernement de la République islamique d’Iran pour
tenter de résoudre ce probleme. Malheureusement, le probleme n’est toujours pas résolu. Les
propositions ont été présentées a nouveau a la 38°™ réunion. Par ailleurs, ’ONUDI a déposé un
PGF pour I’Iran.

17.  Les premicres discussions sur les données de consommation de CFC dans le secteur de la
réfrigération en République islamique d’Iran remontent a décembre 2000. Quatorze projets de
réfrigération a usage commercial et domestique avaient été présentés a la 32°™ réunion du
Comité exécutif. Plusieurs questions avaient été soulevées au sujet de la liste des entreprises de
réfrigération restantes, de la fiabilité¢ des données sur la consommation de SAO dans le secteur de
la réfrigération et de la nécessit¢ d’une preuve d’engagement ferme a éliminer les PAO. Les
projets avaient été reportés a la 34°™ réunion du Comité exécutif (décision 32/65).

18.  En réponse & la décision 32/65, le Secrétariat avait informé la 34°™ réunion du Comité
exécutif que des consultations approfondies avec le Gouvernement de I’Iran, le PNUD et
I’ONUDI avaient conduit a 1’obtention de chiffres fiables sur la consommation de SAO dans le
secteur de la réfrigération. La consommation de CFC dans ce secteur pour 1999 (1 920 tonnes
PAO), incluant la fabrication et ’entretien, a servi de base au calcul de la consommation
financable résiduelle pour 2000, établie a 1 252 tonnes PAO, incluant 805,11 tonnes PAO pour la
fabrication et 446,89 tonnes PAO pour I’entretien et les PME. Le Gouvernement de I’Iran a



UNEP/OzL.Pro/ExCom/38/37

fourni au Secrétariat une liste mise a jour des entreprises encore consommatrices, avec leurs
niveaux de production et leur consommation de SAO. Le Gouvernement de 1’Iran a confirmé
son engagement de respecter le calendrier d’élimination des PAO et les exigences du Protocole
de Montréal et a remis une liste des mesures spécifiques qu’il prendra pour soutenir son
engagement. La lettre du Gouvernement de I’lran a ce sujet, datée du 19 mai 2001, est
disponible au Secrétariat.

19. Cette information a été présentée a la 34°™ réunion du Comité exécutif en réponse a la
décision 32/65. Le Comité exécutif a approuvé 14 projets reportés depuis la 32°™ réunion et le
PNUD et I’ONUDI ont présenté 14 nouveaux projets dans le secteur de la réfrigération pour une
¢limination totale de 476,6 tonnes PAO. La consommation financable résiduelle était de 328.4
tonnes PAO pour la fabrication et de 446,89 tonnes PAO pour I’entretien et les PME.

20. Immédiatement apres réception de la lettre du 19 mai 2001 indiquant la consommation
résiduelle, le Secrétariat a re¢u un rapport sur la mise en ceuvre du programme de pays de 1’Iran,
provenant de 1’Unité nationale de I’ozone (UNO), qui incluait les données sur la consommation
de SAO pour I’année 2000. La consommation totale de CFC s’¢levait a 4 164,53 tonnes PAO.
Dans le secteur de la réfrigération, la consommation de CFC atteignait 2 634,53 tonnes PAO, soit
714 tonnes de plus que le niveau de consommation indiqué dans la lettre. Le Secrétariat a attiré
I’attention de ’UNO sur ces divergences et a demandé des clarifications. A 1’époque, il n’a recu
aucune réponse. Comme on a pu le constater par la suite, I’UNO avait transmis au Secrétariat de
I’0zone, les mémes données révisées sur la consommation de CFC.

21. A la35°™ réunion du Comité exécutif, le PNUD et ’ONUDI avaient présenté 22 projets
pour ¢liminer 273 tonnes PAO. Le Secrétariat a informé le Comité exécutif dans son document
d’évaluation que d’aprés la consommation résiduelle confirmée par la lettre du 19 mai 2001,
I’approbation des propositions présentées ramenerait le solde de la consommation résiduelle dans
le secteur de la réfrigération a 503 tonnes PAO, dont 56 tonnes PAO pour la fabrication et
environ 447 tonnes PAO pour ’entretien et le secteur des PME.

22. Le PNUD et I’ONUDI ont présenté des propositions de projets a la 38°™ réunion pour
¢liminer un total de 1 078,61 tonnes PAO. En outre, tel qu’indiqué dans le rapport périodique du
programme de pays pour 2001, la consommation de 350 tonnes PAO de CFC-12 sera éliminée
par un projet du sous-secteur de I’entretien des climatiseurs d’automobile qui sera présenté a une
prochaine réunion. C’est la premicre fois que I’Iran mentionne sa consommation dans le secteur
des climatiseurs d’automobile.

23.  Le Secrétariat a demandé des explications au PNUD, a ’ONUDI et au Gouvernement de
I’Iran sur les divergences dans les données de consommation de CFC. L’UNO de I’Iran a
répondu que de nouvelles inspections avaient fourni des données plus précises sur la
consommation de CFC et il a joint une liste révisée des entreprises encore consommatrices dans
le sous-secteur de la fabrication. Il a ajouté que "Tandis que le Gouvernement de I’Iran et le
Secrétariat du FML avaient accepté le niveau de consommation (1,920 Mt) pour le secteur de la
réfrigération en 1999 (sous réserve des clauses contenues au paragraphe 6 de la lettre du 19 mai
2001), les données communiquées par I'UNO de I'Iran pour 2002 et 2001 reflétent la
consommation réelle dans ce secteur. Conformément a la décision 35/57 du Comité exécutif,
I’Iran a choisi I’option 2 pour calculer le point de départ pour la mise en ceuvre de sa
consommation nationale globale et pour la consommation résiduelle dans divers secteurs; un
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montant de 1 075 Mt a ¢été alloué¢ au secteur de la réfrigération (excluant les climatiseurs
d’automobile). Par conséquent, le Secrétariat du FML est prié de procéder a I’examen des
projets individuels et collectifs, présentés par le PNUD et ’ONUDI a la 38°™ réunion du Comité
exécutif. Toutes ces demandes étaient couvertes par le montant de 1 075 Mt distribué au secteur
de la réfrigération".

24. Le Comité exécutif pourrait examiner si les propositions du PNUD et de ’ONUDI pour
le secteur de la réfrigération en Iran sont admissibles au financement, compte tenu des promesses
faites par I’Iran, le 19 mai 2001. Dans ses délibérations, le Comité exécutif pourrait prendre en
compte la condition B de la décision 35/37 "Il est & noter aussi que les montants calculés
représentent le maximum de SAO résiduelles dont le Fonds financera la réduction et que les
directives actuelles du Fonds sur I'admissibilité des projets seront maintenues a tous égards".

La liste révisée des entreprises encore consommatrices dans le secteur de la réfrigération

25.  Le Secrétariat a examiné la nouvelle liste d’entreprises et identifi¢ quelques divergences
par rapport au nombre total d’entreprises qui figuraient sur la liste. En outre, la liste révisée
mentionne que seulement 21 entreprises ont été¢ fondées apres le 25 juillet 1995. Toutefois, en
mars 1999, dans sa communication au Secrétariat, I’ONUDI mentionnait un grand nombre (87)
d’entreprises fondées apres le 25 juillet 1995.

Surcotts d’investissement initial et d’exploitation

26. Le Secrétariat a examing les propositions et identifié plusieurs problémes reli€s aux cofits
des équipements demandés. Des surcolts d’exploitation de 350 236 $US sont demandés pour le
plan sectoriel d’¢limination des CFC dans le sous-secteur de la fabrication dans la réfrigération.
Les niveaux de consommation de CFC de nombreuses entreprises incluses dans le plan sectoriel
sont treés faibles. Le plan sectoriel ne fournit aucun chiffre de production. Le Comité exécutif a
pris des dispositions dans la décision 25/50 pour les cas ou il y a un nombre important de petites
entreprises et ou des informations détaillées sur la structure du secteur de la réfrigération ne sont
pas disponibles. Etant donné le manque d’informations sur la production et la répartition des
produits fabriqués par les entreprises ainsi que sur la composition du pré-mélange de polyol
utilisé, la décision 25/50, en particulier la partie (d) point (i) a (v), a été appliquée.

27.  En outre, il est impossible d’établir la consommation d’une entreprise pour une période
triennale a partir des registres de production et de consommation. Il pourrait devenir difficile
d’identifier les niveaux probables de production (et donc de consommation) dans les années a
venir car il n’existe aucune chaine de production dans ces entreprises ou les produits sont
assemblés sur une base d’unité individuelle. Il semble que de nombreuses entreprises de la liste
se retrouvent dans le sous-secteur de I’assemblage, de I’installation et du chargement des
équipements de réfrigération, selon les directives approuvées par la décision 31/45. Compte tenu
de cette situation, le Secrétariat a avisé le PNUD qu’aucun surcolt d’exploitation ne serait
admissible au financement dans le plan sectoriel pour I’Iran.

28.  Le Secrétariat discute encore des questions reliées aux surcoflits d’investissement initial et
d’exploitation avec le PNUD et 'ONUDI. Le Sous-comité sur I’examen des projets sera
informé en conséquence.
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Plan de gestion des frigorigénes pour éliminer 1’utilisation de SAO dans le sous-secteur de
Pentretien (incluant la formation sur les bonnes pratiques de gestion des frigorigénes, la
formation des douaniers et un programme de récupération et de recyclage) premiere tranche

29. Le Secrétariat a examiné la proposition de projet de PGF en tenant compte de la
consommation totale de CFC dans le secteur de la réfrigération en Iran qui n’a pas été couverte
par des projets appuyés par le Fonds multilatéral et qui s’¢léve a 55,5 tonnes pour le sous-secteur
de la fabrication et a 446,9 tonnes pour le sous-secteur de I’entretien. Ces montants ont été
communiqués officiellement au Secrétariat du Fonds, le 14 mai 2001, par I’administrateur
genéral du ministere de Ienvironnement humain. A partir des données transmises par le
Gouvernement de I’Iran, le Comité exécutif a été en mesure, a ses 34°™ et 35" réunions,
d’approuver 11,82 millions $US (incluant les frais d’appui des agences) pour le financement de
55 projets d’investissement dans les secteurs des mousses et de la réfrigération en Iran.

30. Le Secrétariat a signalé a ’ONUDI que I’examen du projet de PGF ira de I’avant
uniquement si la consommation résiduelle totale admissible au financement pour le sous-secteur
de l’entretien est bien de 446,9 tonnes PAO.

31. Tel que présenté, le PGF ¢éliminera 85% de la consommation totale dans le sous-secteur
de entretien d’ici 2007, excluant le sous-secteur des climatiseurs d’automobile. A ce propos, le
Secrétariat a souligné qu’a sa 37°™° réunion, le Comité exécutif avait décidé que pour les PGF
des pays grands consommateurs, les étapes provisoires ne devraient pas €tre utilisées dans les
ententes d’efficacité a moins que I'usage de CFC dans la fabrication ait été entierement ¢liminé
et que I’accord entraine I’¢limination totale, comme si elle faisait partie d’un plan national
d’¢limination des CFC ou d’un plan sectoriel (décision 37/19). Par conséquent, le projet de PGF
devrait étre révisé pour englober la totalité¢ de la consommation de CFC dans le sous-secteur de
I’entretien, y compris la quantité de CFC-12 utilisée pour 1’entretien des unités de climatiseurs
d’automobile.

32.  Le Secrétariat a demandé a I’ONUDI des précisions sur la base qui a servi a I’estimation
de la quantité de CFC utilisée dans le sous-secteur de I’entretien en Iran (475 tonnes). L’ONUDI
a répondu que d’aprés l’inspection menée pour la préparation du projet de PGF, la
consommation actuelle de CFC dans le secteur de 1’entretien s’éléve a 750 tonnes; toutefois,
d’apres la lettre du Gouvernement de 1’Iran déja mentionnée, la consommation résiduelle de CFC
dans le secteur de I’entretien est d’environ 450 tonnes.

33.  Le Secrétariat a indiqué que 1I’Iran a commencé la fabrication d’unités de réfrigération
sans CFC, en janvier 1997. En 1999, la production de réfrigérateurs a usage domestique sans
CFC atteignait 1,4 millions d’unités. Depuis, la production d’équipements sans CFC a continué
d’augmenter et simultanément, le nombre d’équipements a base de CFC a diminué. En
attribuant aux équipements une durée de vie moyenne de 10 a 15 ans, la réduction annuelle du
nombre de réfrigérateurs serait de 7 a 10%; donc, la consommation dans le secteur de 1’entretien
pour 2002 serait inférieure de 15 a 20% a celle de 2000. Cette tendance devrait se poursuivre
dans les années a venir et conduire a une réduction notoire du nombre d’équipements a base de
CFC encore en service. L’ONUDI a accepté le taux d’attrition du Secrétariat "bien qu’avec une
durée de vie moyenne de 25 a 30 ans en Iran, la réduction annuelle du nombre de réfrigérateurs
mentionnée dans le rapport reste valide".
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34.  La proposition de PGF estime a 10 000 le nombre d’ateliers et a 25 000 le nombre de
techniciens dans le sous-secteur de I’entretien de la réfrigération en Iran. D’apres les données
fournies dans la proposition, le Secrétariat a constaté que le nombre d’unités entretenues chaque
année par ces ateliers et ces techniciens était trés bas, comme 1’indique le tableau suivant par
type d’équipements.

Entretiens annuels des équipements de réfrigération:
Sous-secteur Total des entretiens Par atelier Par technicien
Réfrigérateurs a usage domestique 1 600 000 160,0 6,4
Unités commerciales 80 000 8,0 0,3
Unités industrielles et grandes 3 000 0,3 0,0
chambres froides

35. L’ONUDI a signalé que le nombre moyen d’unités réparées et entretenues dans chaque
atelier dépend de la taille de I’atelier et de son emplacement. Les ateliers font I’entretien des
réfrigérateurs a usage domestique, des unités commerciales et des unités industrielles et des
grandes chambres froides. Dans cette derniére catégorie, 1’entretien de certains équipements est
fait sur place par le personnel technique et parfois il est confié en sous-traitance a des ingénieurs
qualifiés; le total des entretiens reste exact mais la moyenne des installations entretenues est
inexacte (puisque le nombre varie selon la taille de 1’atelier et son emplacement).

36. Le Secrétariat a souligné le rapport cott-efficacité extrémement faible du projet (14,14
$US/kg), comparé au rapport cotit-efficacité de composantes du secteur de 1’entretien dans des
projets approuvés pour 1’Algérie (5,80 $US/kg plus 315 tonnes additionnelles éliminées par le
Gouvernement sans autre assistance du Fonds), le Brésil (3,70 $US/kg), la Malaisie (5 $US/kg),
la Thailande (4,40 $US/kg) et le Yémen (2,72 $US/kg).

37.  Le Secrétariat et ’ONUDI sont en train de finaliser leurs discussions sur les diverses
composantes du projet, y compris la mise en ceuvre de la décision 37/19. Les résultats de ces
discussions seront communiqués au Sous-comité sur I’examen des projets.

RECOMMANDATIONS

38. A venir pour tous les projets.
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38" Meeting of the Executive Committee of the Multilateral Fund for the Implementation of the Montreal Protocol

MULTILATERAL FUND FOR THE IMPLEMENTATION OF THE MONTREAL PROTOCOL
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER

PROJECT COVER SHEET

COUNTRY IRAN IMPLEMENTING AGENCY UND?P
FROJECT TITLE Sector Phase-out Plan for CFCs in the Refrigeration (Manufacturing) Sector in Iran
PROJECT IN CURRENT BUSINESS PLAN Yes
SECTOR Refrigeration (Manufacturing)
SUB-SECTOR All
ODS USE IN SECTOR Baseline (A verage of 1995-97) 2,400  MT ODP (Mfg + Servicing)
Current (2001) 2,268 MT ODP (Mfg + Servicing)
Current (2001) 475  MT ODP (Servicing)
Current (2001) 1,793 MT ODP {(Mfg)
From approved ongoing projects 1,175 MT ODP
From other proposals under consideration 229 MTQDP
From remaining non-eligible enterprises 31 MTODP
From remaining eligible enterprises 358 MT ODP
Net in this Plan 389 MTODP
PROJECT IMPACT 372 MT ODP
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Incremental Operating Costs USss 350,236
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PROJECT SUMMARY

This project will phase cut all the remaining CFC consumption in the Refrigeration (Manufacturing) Sector in Iran upon completion.
The Sector Phase-out Plan will be implemented through four annual implementation programmes and together with the implementation
of the approved ongoing projects and other individual/group projects submitted to the 38" EC Meeting, would result in the complete
phase-out of CFCs in the Refrigeration (Manufacturing) Sector in Iran in four years. The Sector Phase-out Plan will cover the
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sustainable and cost-effective phase-out through a combination of investment, technical support and policy/management support
components. The Refrigeration (Servicing) Sector is being addressed through a separate proposal being simultancously submitted for
consideration at the 38" EC Meeting. The total eligible incremental costs and the requested grant for the Refrigeration (Manufacturing)
Sector Phase-out Plan are US$ 4,961 436.
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consumption as per the agreed schedules.

PREPARED BY UNDP in consultation with NOU Iran DATE  September 2002
REVIEWED BY Dr. Hubert Creyf (Foarms), Dr. Lambert Kuijpers (Refrigeration)} DATE  September 2002

Original/22 Seprember 2002/Revised/24 September 2002



PROJECT OF THE GOVERNMENT OF IRAN
Sector Phase-out Plan for CFCs in the Refrigeration (Manufacturing) Sector in Iran

1. PROJECT OBJECTIVES
The objectives of this project are:

a) To ensure timely, sustainable and cost-effective CFC phase-out in the Refrigeration (Manufacturing)
Sector, through development and implementation of a combination of investment, technical support and
policy/management support components.

b) To enable Iran to meet its obligations of phased ODS reductions in accordance with the control schedule
of the Montreal Protocol.

¢) To achieve complete phase-out of CFCs in the Refrigeration (Manufacturing) Sector in Iran within four
years.

2. INSTITUTIONAL FRAMEWORK

Iran ratified the Vienna Convention and the Montreal Protocol in October 1990. The preparation of the Country
Programme incorporating the national strategy and action plan to phase out ODS in line with the Montreal
Protocol control schedule, began i 1992, The Country Programme was approved in 1993, The Country
Programme proposed measures and actions by the government and industry, such as institutional and regulatory
measures, awareness and information dissemination, technical assistance, training and investments for technology
conversions, for facilitating the phase-out of ODS in the varions ODS consuming industry sectors and to assist
them for complying with the country’s commitments and priorities.

Considering the needs of the industry, continued economic availability of CFCs and the overall economy in Iran,
and against the background of the new strategic planming frameworks and adjusted funding policies adopted by
the Multilateral Fund, complete CFC phase-out is now targeted beginning 2007.

The activities related to ozone layer protection and implementation of the Montreal Protocol, are managed and
coordinated through the Ozone Layer Protection Center, within the Department of Environment.

To provide regulatory and policy support for enabling the industry to eliminate ODS, the Government of Iran has
taken the following initiatives and actions:

a) Partial establishing a licensing system for import of ODS from 2002.

b} Ban on imports of certain types of ODS-based refrigeration compressors from 2002.

¢} Active participation in the preparation, implementation and monitoring for projects funded by MLF
d) Formulating guidelines and regulations as necessary for policy implementation

e} Supporting public awareness initiatives for promoting ozone layer protection at the consumer level for
encouraging public involvement.

f) Regular interaction with other ministries and departments, industry representatives and implementing
agencies for information dissemination related to impact of policy measures

g) Promoting information dissemination on the application and use of ozone-friendly technologies.
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3. SECTOR BACKGROUND
3.1 Background of the Refrigeration Sector

The range of products manufactured in the sector includes, household refrigerating appliances such as
domestic refrigerators and freezers, commercial refrigeration equipment such as display cabinets, bottle
coolers, chest freezers, hot and cold water dispensers, visi-coolers, reach-in refrigerators, supermarket
equipment, walk-in coolers and freezers and industrial refrigeration equipment such as cold storage and
transport refrigeration systems and process chilling and freezing systems. The Refrigeration Sector in Iran has
experienced significant growth in the past decade due to the consistent growth in the per capita incomes, the
predominance of the service industry and the relatively low market penetration of refrigeration appliances and
equipment in the past. CFCs are consumed as blowing agents (CFC-11) and refrigerants (CFC-12, R-502, R-
22, etc) in the manufacture of refrigeration and air-conditioning products.

The ODS phase-out activities in this sector in Iran began in 1993. Since then, several investment projects in
the domestic and commercial refrigeration sub-sectors have been approved, several completed and many
under tmplementation.

3.2.  Structure of the Refrigeration Sector

3.2.1  Suppiy Industry

There are two indigenous manufacturers of hermetic refrigeration compressors in Tran, which produce
compressors suitable for domestic refrigeration appliances using CFC-12 technology and are
presently undergoing conversion process. Their combined production is estimated to be about one
million units annually, which meets only a part of the domestic demand, the balance being imported.
The hermetic and semi-hermetic compressors required by the commercial refrigeration sub-sector are
predominantly imported.

Refrigerants and the blowing agents are also not manufactured in Iran and the domestic requirements
are met through imports from producers in India, China, Europe, etc. The chemicals required for
producing the polyurethane foam insulation are also imported from developed countries and supplied
through distributors, indenting agents and systems houses.

The other refrigeration system components are partly produced indigenously and partly imported.
Considering the geography and size of the country, the availability of upstream supplies in general is
satisfactory, however the quality and level of customer service and technical support is quite limited,
mainly due to inadequate infrastructure and due to insufficient availability of trained and qualified
staff.

3.2.2  User Industry

In the domestic refrigeration sub-sector, there are several manufacturers of household refrigerators
and freezers. The large manufacturers and some medium-sized manufacturers have already converted
or are in the process of converting to CFC-free technology with the assistance of MLF. There are a
few medium-sized manufacturers, who are yet unaddressed.

In the commercial refrigeration sub-sector, there are several medium-sized manufacturers, who have
converted to or are in the process of converting to CFC-free technology with MLF assistance. This
sub-sector comprises of a large number of predominantly small and medium-sized enterprises, which
are geographically scattered and with relatively little access to sophisticated technology and practices.
Low levels of investments in plant and machinery and resulting labor-intensive operation characterize
these enterprises.
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Although general awareness about quality assurance, training, environment and safety-related issues
exists, it does not receive much emphasis in practice, due to low levels of operating capital, because
of the low scale of operation and the pressures on profitability exerted by the very competitive
domestic market as well as cheap imports. In gencral, the knowledge of the latest chemicals and
technologies is limited in the enterprises. The industrial and transport refrigeration sub-sectors are
relatively small, and also comprise of similar small and medium-sized enterprises as described earlier,
however most of these enterprises also manufacture commercial refrigeration equipment.

There is a relatively large and fast growing servicing sector comprising of a significant number of
large and small servicing establishments, with predominantly labor-intensive operations.

33 History of ODS phase-out

The overall CFC consumption for all sectors in Iran, as reported by the Government of Iran for the various
CFC consuming sectors, is as tabulated below:

Table-1
iran: CFC Consumption Data for CY 2000
Sector Baseline Consumption Consumption from Consumption
Consumption covered by approved for
(1995-97 Avg.) approved projects unimplemented CY 2000
projects
(ODP MT) {ODP MT) (ODP MT) (ODP MT)

Aerosols 0 0 0 0
Foams 2,133 1,520 728 792
Refrigeration 2,071 2,289% 356* 1933*
MAC 357 0 0 350
Solvents 11 10 0 j 1]
TOTAL 4,572 4,169 1,084 3,085

* Excludes consumption from canceled project IRA/REF/31/INV/070 — Bahranfarr.

The Refrigeration Sector in Iran accounts for about 45% of Iran’s baseline CFC consumption. Since 1993,
until December 2001, a total of 83* investment projects in the Refrigeration (Manufacturing) Sector have
been funded under the Montreal Protocol mechanism, implemented by UNDP or UNIDO. The detailed list of
investment projects approved in this sector till end-2001 is attached in Annex-1. The summary of approved

investment projects 1s as below:

Table-2
Iran Refrigeration Sector - Historical investment project apprevals as of December 2001
Sub-Sector(s) Number of CFC Phase-out | Approved Funding Overall
approved Projects Target (US$) CE
(ODP MT) (US$/kg)
Domestic and commercial
refrigeration 83%* 2,704% 20,652, 308* 10.97

* Excludes consumption and funding from canceled project IRA/REF/31/INV/070 — Bahranfarr.

The Montreal Protocol programme in Iran has addressed predominantly the domestic and commercial
refrigeration sub-sectors, considering the significant contribution of the sector to the overall CFC
consumption in Iran as well as considering the significant socio-economic impact of the sector due its

capacity to generate employment and incomes.
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In addition to achieving the ODS phase-out targets, it has created a degree of awareness among the industry,
of the need for incorporating environmental objectives in their investment and operational decisions. The
technical assistance and training inputs received through the projects have also enhanced to some extent, the
capacity at the enterprise level to address technical and environmental issues. However, the source of the
remaining consumption in the Refrigeration (Manufacturing) sub-sector is by small and medium-sized
enterprises characterized as described in the user industry structure (section 3.2.2) by modest levels of
investments, training, technical knowledge base and awareness available to these enterprises. Moreover, the
enterprises are scattered and difficult to access.

3.3.1 Historical Phase-out Approach

All the projects approved in this sector so far (with the exception of three projects) are individual projects.
From experience in other similar developing countries, the group approach has been proven to be
effective in terms of coverage, cost-effectiveness and CFC phase-out, though it has not necessarily been
fully effective in mitigating the infrastructural barriers, such as technology awareness, technical
assistance, training, etc. due to the relatively limited amounts of resources approved for these activities,
which are considered to be crucial in sustaining the viability of the enterprises and the CFC phase-out.
However, a sector-wide phase-out approach needs to be selected to address the remaining CFC
consumption in this sector, addressing these concerns and considering that:

e Requirement of cost-effective and sustainable phase-out, while addressing the potential socio-
economic impacts thereof,

e A time bound action plan is needed to ensure compliance in line with the Montreal Protocol controt
schedules and in line with the requirement of attaining sustainable, aggregate and permanent
reductions in consumption

e Only the phase-out of CFCs in new products in all remaining enterprises in this sector will primarily
limit CFC use in this sector on a sustainable basis and provide the Government with the control and
confidence needed to assure Iran’s compliance with the Montreal Protocol control milestones

3.3.2  Historical Technology Choices

The large enterprises in the domestic refrigeration sub-sector selected cyclo-pentane technology for
conversion of their foam operations. Most medium and small-sized enterprises selected HCFC-141b
based systems. The choices have been gumded pnmarnly by the scale of operations and costs. For the
refrigerant operations, enterprises of all approved projects in the sector have chosen HFC-based
technology, being the only cost-effective and viable technology available.

3.3.3 Current Status

The breakdown of CI'C consumption in the Refrigeration Sector in Iran for CY 2001 is as below:

Table-3
Breakdown of the CFC consumption in the Refrigeration Sector for CY 2001
Substance Refrigeration Refrigeration TOTAL
Manufacturing Servicing
(ODP MT) (ODP MT) (ODP MT)
Annex-A, Group-I (CFCs) 1,793 475 2,268

The Refrigeration (Manufacturing} Sector has a net unaddressed residual CFC consumption of 386 MT
(excluding projects submitted to the 37" EC Meeting amounting to 229 MT) and the Refrigeration
(Servicing) Sector has a net unaddressed residual CFC consumption of 475 MT, not including the CFC
use in MAC servicing. The following is the current CFC phase-ocut status in the Refrigeration Sector:
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Sector Sub-sector Status

Domestic refrigeration Most of the existing large manufacturers of domestic
refrigerators have completed CFC phase-out with assistance
from the Multilateral Fund. The few remaining medium-
sized manufacturers will complete their CFC phase-out
through ongoing projects and through the Sector Phase-out

Plan
Commercial, industrial and | The enterprises in this sub-sector are predominantly small
transport Refrigeration and medium-sized and scattered throughout the country. So

far several enterprises have been covered under the Montreal
Protocol programme, Many enterprises in this sub-sector

Manufacturing remain to be addressed for CFC phase-out.

Residential and commercial | This sub-sector does not consume CFCs, but predominantly

air conditioning uses HCFCs and HCFC blends, mainly HCFC-22,

MAC There is no indigenous manufacturing activity of MAC
equipment and therefore no CFC consumption in this sub-
sector

Chillers There is no indigenous manufacturing capacity for central air

conditioning centrifugal chillers in Iran.

Domestic & commercial | Comprises of service establishments serving the existing
refrigeration population of domestic and commercial refrigeration
appliances and equipment. The estimated number of such
establishments is about 10,000. A phase-out plan for the
servicing sector is presently under submission.

Residential and commercial | As noted above, this sub-sector does not have CFC

Servicing air conditioning consumption.
MAC A pilot/demonstration programme is under implementation
in cooperation with France. About 326 MT still needs to be
addressed as of 2001.
Chillers This being addressed through the servicing sector phase-out

plan currently under submission.

3.3.4 Future CFC phase-out Action Plan

The Government of Iran plans to address the remaining CFC consumption in the Refrigeration Sector as
below:

e Individual/group projects submitted to the 37" EC meeting in July through UNDP and UNIDO are

proposed for consideration at the 38™ EC meeting: 229 MT

e Sector Phase-out Plan for the Refrigeration (Manufacturing) Sector to be submitted for MLF approval
in the 38™ EC Meeting in November 2002: 389 MT

e Sector Phase-out Plan for the Refrigeration (Servicing) Sector is being submitted for MLF approval in
the 38™ EC Meeting in November 2002: 475 MT

3.4 Survey of the Refrigeration Sector

With a view to reliably establish the CFC consumption in the Refrigeration (Manufacturing) Sector to
facilitate addressing the CFC phase-out in the Refrigeration Sector through a sector-wide approach, the
Government of Iran, through the Ozone Layer Protection Center, requested UNDP to assist them in
conducting surveys of the Refrigeration (Manufacturing) Sector. With the agreement of the Government, a
local refrigeration consultancy firm was identified and retained. The firm and the Ozone Layer Protection
Center conducted the survey during May to September 2002, The survey and identification work covering
enterprises in the Refrigeration (Manufacturing) sector was completed in Early September 2002 and the
remaining CFC consuming enterprises in the Refrigeration (Manufacturing) Sector are now identified and
their verified baseline information obtained.
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3.4.1  Survey Methodology

The survey methodology for the refrigeration (manufacturing} sector comprised of the following steps:

e  Obtaining the lists of enterprises from the Ministry of Industries and Mines and the small industries
guild.
s Physical visits and verification of baseline information at the enterprise level.

Based on the records of registration of the enterprises with the Ministry of Industries and the small
industries guild, lists of enterprises were prepared. As per the local regulations, the enterprises are
registered under the names of their promoters/owners, therefore special emphasis was laid on correlating
the names of the enterprises appearing in previously prepared lists and those previously surveyed.

Most of the enterprises surveyed were physically visited through field trips and plant visits carmnied out by
the consultancy firm and by representatives from the Ozone Layer Protection Center. For the purpose of
obtaining baseline information on the enterprises, a questionnaire developed by UNDP and the Ozone
Layer Protection Center was used. The CFC consumption figures obtained through the survey were
veritied at the enterprise levels through procurement records and with records available with the relevant
government departments through the Ozone Layer Protection Center, to the extent available.

3.4.2  Survey Results

A total of 106 enterprises engaged in manufacturing refrigeration equipment were identified. Most of
these enterprises were located in and around major industrial and commercial centers, such as Tehran,
Esfahan, Hamedan, etc., however they are widely distributed in the provinces. The total CFC
consumption in the 106 identified enterprises for CY 2001, is estimated at 389 MT.

3.4.3  Eligibility and Classification

The eligibility of the surveyed enterprises was determined in accordance with the relevant Executive
Committee decisions. Of the total 16 enterprises, the CFC-based production capacity in 85 enterprises
was established before July 25, 1995. The capacity at the remaining 21 enterprises was established after
July 25, 1995, and these enterprises would therefore not be eligible for funding by MLF.

Out of the 85 enterprises, 60 fall into the category of small-sized enterprises, with a CFC consumption of
less than 5 MT/y. The remaining 25 are considered medium-sized with a CFC consumption of over 5
MT/y. All enterprises are 100% indigenously owned and reported that they were financially viable and
had no exports to non-Article-5 countries. Table-4 below provides a summary of the overall residual CFC
consumption in the Refrigeration (Manufacturing) Sector in [ran:

Table-4

Iran - Residual CFC Consumption in Refrigeration (Manufacturing) Sector

ofenterprises | eigivte | ©PS | ponetgte | 0P

Sub-Sector identified enterprises MT) enterprises MT)
Domestic Refrigeration 13 13 153 0 0
Commercial/Industrial Refrigeration 93 72 205 21 31
Total 106 85 358 21 31

Table-5 below provides a summary of the classification of the eligible enterprises identified, based on
their size (small enterprises with a CFC consumption less than 5 MT and medium-sized enterprises with a
CFC consumption of more than 5 MT):
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Table-5

Iran - Classification of remaining eligible enterprises in the Refrigeration (Manufacturing) Sector

Number of Numbe-r of Number of
elivible small-sized ODS medivm- OobSs
Sub-Sector EIb> enterprises (MT) sized MT)
enterprises enterprises
Domestic Refrigeration 13 0 0 13 153
Commercial/Industrial Refrigeration 72 60 114 12 91
Total 85 60 114 25 244

3.4.4 __ Products manufactured

The surveyed enterprises in the domestic refrigeration sub-sector manufacture household refrigerators and
freezers and are generally better organized.

The enterprises in the commercial and industrial refrigeration sub-sectors typically manufacture
equipment such as chest freezers, display cabinets, bottle coolers, visi-coolers, reach-in refrigerators,
hot/cold water dispensers, etc, serving the users in the hospitality and food service industry. The
enterprises also manufacture process refrigeration systems, supermarket refrigeration systems and
equipment, walk-in coolers/freezers, cold rooms, etc

Out of the 85 eligible enterprises, 55 enterprises consume CFC-11 used as blowing agent for the rigid
foam insulation. The remaining 30 enterprises have negligible or no foaming operations in the baseline.

3.4.5 Baseline Equipment

Based on the responses to the questionnaires, as well as the inputs received from plant visits, the baseline
equipment for the foam and refrigeration operations in the enterprises can be summarized as below:

Foaming: Al 55 enterprises engaged in foaming, use locally made foam dispensers.
Refrigeration: Medium-sized enterprises typically have semi-automatic charging units, vacuum pumps
and leak detectors suited for CFC-12. Small-sized enterprises mostly have assorted charging kits and

vacuum pumps, suited for CFC-12.

3.4.6  Baseline Resources

While the owners/management of the enterprises surveyed, are more or less conversant with the need to
eliminate CFCs under the Montreal Protocol, most enterprises do not have the financial or technical
resources to undertake conversions at their own cost. Most of the small-sized enterprises have less than 10
employees. The medium-sized enterprises employ more than 10 persons. While the technicians have basic
skills in refrigeration charging and evacuation, there is a lack of good housekeeping and related practices
and lack of adequate knowledge or training on CFC-free technologies or applications. Most of the small-
sized enterprises do not have well-equipped factories or workshops and lack adequate organizational and
infrastructural facilities.

3.4.7  Summary

The following table summarizes the breakdown of the remaining CFC consumption in the Refrigeration
(Manufactunng) Sector:
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Table-6

Iran Refrigeration (Manufacturing) Sector — Summary of remaining unfunded CFC users/consumption

Sub-sector/Category Number of Enterprises | CFC Consumption (MT)

Eligible enterprises

Medium-sized enterprises (CFCs = 5 MT/y) 25 243.89
Small-sized enterprises (CFCs < 5 MT/y} 30 77.51
Small-sized enterprises (CFCs < 5 MT/y without feaming baseline) 30 36.96
TOTAL 85 358.36
Ineligible enterprises 21 31.21
GRAND TOTAL 106 388.57

A list of all the remaining enterprises in the Refrigeration (Manufacturing) Sector, with their brief
baseline information is presented in Annex-2.

4. PROJECT DESCRIPTION

The Sector Phase-out Plan for elimination of CFCs in the Refrigeration (Manufacturing) sector in Iran will be
implemented through a combination of Investment, Technical Support and Policy & Management Support
components.

4.1 Investment Component

The investment component of the plan will focus on enabling the participant enterprises to physically
eliminate CFCs from their production activities and would comprise of the following elements:

Assessment of the technical requirements of conversion
Determining the scope of international and local procurement
Development of technical specifications and terms of reference for procurement
Prequalification and short-listing of vendors
International/local competitive bidding

Techno-commercial evaluation of bids and vendor selection
Procurement contracts

Site preparation

Customs clearance and delivery

Installation and start-up

Product and process trials

Operator training

e Commissioning and phase-in of CFC-free production

»  Destnuction of baseline equipment

The approach for implementing the investment component in the remaining eligible and unfunded enterprises
in the sector is proposed to be through a combination of individual and group sub-projects as below:

For medium-sized enterprises (CFC consumption more than 5 MT/y)

¢ Individual sub-projects covering 25 enterprises

For small-sized enterprises (CFC consumption less than 5 MT/y)

¢  Four group sub-projects covering 60 enterprises
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This approach draws on previous implementation experience and has been designed based on the size, level of
organization, location and customer base of enterprises concerned and also based on ease and convenience for
execution and management. Given the generally small size of the remaining enterprises in the sector, with
madequate in-house technical capabilities, the need for adequate investments for plant and process changes,
supported by investments on adequate technical assistance, trials and training, is critical and will involve
proportionately larger inputs. It is foreseen that the durations for the sub-projects would be set in such a way
as to ensure that the verifiable annual performance targets as may be required for the Sector Phase-out Plan,
would be more conveniently quantifiable and achievable.

CFC phase-out in ineligible enterprises will not be funded under the sector phase-out plan and is expected to
take place through the control, which the Government will have through policy and regulatory actions. Any
unaccounted or unidentified eligible enterprises will be identified and accommodated within the resources
approved for this sector phase-out plan.

4.1.1 Plant and process investments

Foam Operations

a) New chemicals suitable for the selected alternative technology will be required. These will be
available from existing chemical suppliers. No specific investments are foreseen for handling of raw
chemicals. However, activities under 4.1.2 will assist enterprises for safe handling of the chemicals.

b) The use of new formulations will lead to a marginal change in mixing ratios and increased viscosity
leading to reduced flowability of the chemical mixture. In case of rigid foam conversions, the HCFC-
141b based foam will have an increased thermal conductivity in relation to that produced with CFC-
11, which is being replaced. The existing manual mixing process or low-pressure foam dispensers
will not be able to handle the new formulations without adversely affecting the cell structure and
thereby the thermal conductivity of the foam. Hand mixing is also not recommended from
occupational health and safety standpoints. Therefore new high or medium-pressure foam dispensers
as applicable, of equivalent effective capacity, which will provide a finer cell structure and help
minimize the deterioration of thermal conductivity of the foam, and also minimize the occupational
health and safety risks, will be needed to replace the existing dispensers/hand-mixing process.

c) The HCFC-141b based foam will have an increased molded density with respect to the CFC-11 based
foam, resulting in increased requirement of chemicals. This increase will be partially offset by the
savings resulting from more efficient handling of chemicals due to the new foam dispensers.

Refrigerant Operation

a) Compressors suitable and optimized for HFC-134a/R-404a will be required. These will be available
from existing suppliers.

b) The chemical stability of HFC-134a/R-404a and of the synthetic lubricants compatible with HFC-
134a/R-404a is highly sensitive to moisture and impurities in the system, as compared to that with
CFC-12, The evacuation/charging process for HFC-134a/R-404a and polyolester lubricant will need
to ensure the required level of cleanliness and dryness in the system. To ensure this the following is
proposed:

¢ The vacuum pumps will need to be suitable for use with HFC134a/R-404a. Retrofitting of
vacuum pumps has not proven feasible or cost-effective in the past due to several factors
(unsatisfactory condition, inaccessible suppliers, unavailability of parts, production downtime,
etc) therefore appropriate quantities of new vacuum pumps suitable for the conversion, consistent
with the baseline capacities, will need to be provided.
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o The existing refngerant charging units/kits are not suitable for use with HFC-134a/R-404a and
cannot be retrofitted, and will therefore be replaced with automatic charging units or portable
semi-automatic charging units suitable for HFC-134a/R-404a duty.

¢} The design/sizing of the refrigeration system will need 1o be suitably changed, to ensure the viability
of the process and to maintain the product standards for performance and reliability, such as:

e Reengineering evaporators and condensers, so as to ensure the levels of cleanliness and
contamination that can be tolerated with HFC-134a/R-404a (< 5 ppm)

s ILengthening of the capillaries or changing the thermostatic expansion valve models.

e Use of filter-dryers with finer pores, suitable for use with HFC-134a/R-404a.

d) The existing leak detection is unsuitable for detecting HFC-134a/R-404a leakages; therefore suitable
hand-held leak detectors will need to be provided.

4.1.2  Technical assistance

Technical assistance will be required to be provided through international experts and, when available,
national experts to ensure a smooth transition to the new replacement technology. The experts would need
to be process specialists and their functions will include overall technical supervision of conversion
projects and technical coordination between equipment/chemical suppliers, recipient enterprises and the
implementing and/or executing agency. Their specific responsibilities include:

a) Technical assistance for preparing specifications of equipment to be procured in the sub-project

b) Technical equipment bid evaluation from suppliers during the competitive bidding process

¢) Technical guidance to the recipient enterprise during start-up with the new equipment and process

d) Resolving techmical 1ssues with the phase-in of the new equipment and processes

e) Technical evaluation of the results of production and product quality trials jointly with the recipient
enterprise

f} Technical project commissioning including final technical inspection of equipment and process for
establishing completion and compliance with project objectives such as the destruction of the baseline
CFC-based equipment where applicable, verification of depletion of CFC stocks, and verifying that
the non-CFC production process is in operation

2) Technical evaluation of enterprise reimbursement claims on equipment, raw materials, local works
and other items and certification of the same

h) Technical clearance of project completion, so that the project assets can be handed over and the
project closed.

1} Technical assistance for completion and other reporting requirements.

4.1.3  Product and Process Trials

Trials will be required to validate the new/retrofitted equipment as well as the production process using
the new technology, specifically to establish their performance and suitability for the conversion in
accordance with specifications and project objectives. Trials will also be needed to evaluate and establish
satisfactory end product properties. Trial costs will cover the cost of chemicals, raw materials,
components, consumables and utilities required during site preparation and commissioning.

4.1.4 Application and Process Training

Training will be needed to acquaint the production personnel in the enterprise with the new equipment
and processes. Training will also be required to address safety and mdustrial hygiene issues, such as
flammability, ventilation, and health hazards and to institute the required industrial practices as applicable
to the replacement technology.
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4.2 Technical Support Component

Since the Sector Phase-out Plan will address the entire Refrigeration (Manufacturing) Sector, the industry as a
whole will need to be supported through provision of a technical support component for ensuring that phase-
out actions and initiatives are not only technically sound but also sustainable, and consistent with the
important priorities of the Government, which are to prevent industrial dislocation and obsolescence. The
Technical Support component will assist the Refrigeration (Manufacturing) Sector as a whole, for the
following:

a) Establishment quality and performance standards for the CFC-free products and applications within the
sector,

b) Interaction with the user industry for providing technology assistance for sustainability of CFC-free
refrigeration applications, through technical workshops and meetings

¢) Establishment of a training, certification and licensing program for refrigeration system production
equipment operators and technicians, for sustaining the CFC-free technologies.

4.3 Policy & Management Support Component

The implementation of the Sector Phase-out Plan will need to be closely aligned and coordinated with the
various policy, regulatory, fiscal, awareness and capacity-building actions the Government of Iran is taking
and will need to take in future, in order to ensure that the implementation of the Sector Phase-out Plan is
consistent with the Government priorities, such as promotion of indigenization and decentralized
management. Further, in view of the annual performance-based targets needed to be achieved under the terms
of the Sector Phase-out Plan, the implementation of the Plan would need to be closely and efficiently
managed and will introduce additional coordinating, reporting and monitoring activities.

The Refrigeration {Manufacturing) Sector Phase-out Plan will be managed by a dedicated management unit,
comprising of a coordinator to be designated by the Government and supported by representatives and experts
from the implementing/executing agencies and the necessary support infrastructure. The Policy &
Management Support component of the Sector Phase-out Plan will include the following activities, for the
duration of the Plan:

a) Management and coordination of the Plan implementation with the various Government policy actions
pertaining to the Refrigeration Sector

b} Establishment of a policy development and enforcement program, covering varicus legislative,
regulatory, incentive, disincentive and punitive actions to enable the Government to acquire and exercise
the required mandates in order to ensure compliance by the industry with the phase-out obligations.

¢) Development and implementation of training, awareness and capacity-building activities for key
government departments, legislators, decision-makers and other institutional stakeholders, to ensure a
high-level commitment to the Plan objectives and obligations.

d) Awareness creation of the Phase-out Plan and the Government initiatives in the Sector among consumers
and public, through workshops, media publicity and other information dissemination measures.

e) Preparation of annual implementation plans including determining the sequence of enterprise
participation in the planned sub-projects.

f) Verification and certification of CFC phase-out in completed sub-projects within the Plan through plant
visits and performance auditing.

g) Establishment and operation of a reporting system of usage of CFCs/substitutes by users

h) Reporting of implementation progress of the Plan for the annual performance-based disbursement.

i) Establishment and operation of a decentralized mechanism for monitoring and evaluation of Plan outputs,
in association with provincial regulatory environmental bodies for ensuring sustainability.
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TECHNOLOGY
The selection of the alternative technology for conversion would be governed by the following:

a) Proven and reasonably mature technology

b) Cost-effective conversion.

¢) Availability of the systems at favorable pricing.

d) Critical properties that have to obtained in the end product

e) Compliance with established (local and international) standards on safety and environment,

‘The technology selected would also need to be easily adaptable at the (generally small-sized) recipient
enterprises, which predominantly would be participating in this project. The selection of the technology
would also need to be consistent with the priorities of the Government and industry and to ensure
sustainability of the technology in the long-term.

5.1 Foam Operation

The presently available/emerging CFC-phase-out technologies, for rigid polyurethane insulating foams are:

CLASSIFICATION LIQUID TECHNOLOGY GASEOUS TECHNOLOGY
Low ODP technologies {Interim) HCFC-141b, HCFC-141b + water HCFCs (22, 142b, 22 + 142b/141b
Zero ODP technologies (Permanent) | Water, Pentanes (n, iso, ¢cyclo) HFCs (134a, 152a)

HFC-245%a, HFC-365mfc, HFC-365/227

Interim Technologies

HCFC-22 (independently or in combination with HCFC-142b and more recently with HCFC-141b) based
systems, due to the low beiling point of HCFC-22, cannot be supplied pre-blended and will require
investments in full-fledged in-house blending facilities. HCFC-22 also has residual QDP.

HCFC-141b has a boiling point near ambient temperatures, HCFC-141b based systems are technically mature
and commercially available. They also provide relatively the most acceptable msulation value and energy
efficiency, and the lowest investment and operating costs vis-a-vis other options. No major changes in the
auxiliary equipment/tooling in the production program, such as jig/mold redesign, are needed. However,
HCFC-141b has residual ODP and is also an aggressive solvent.

Permanent Technologies

Pentane based (n-, iso-, cyclo) systems require extensive safety related provisions/investments due to their
flammability. Due to safety considerations, the use of pre-blended systems is not viable and additional
investments for in-house pre-mixing are required. Cyclopentane has miscibility limitations with polyols. The
molded densities and insulation values are still inferior to those obtained with HCFC-141b, The advantages
are their relatively lower operating costs; they are environmentally relatively safe (no ODP/GWP or health
hazards) and constitute a permanent technology. Hydrocarbons are thus, the preferred conversion technology
for large and organized users, where safety requirements can be complied with and investments can be
economically justified. In the present scenario, since most of the enterprises are small or medium-sized,
apphication of hydrocarbon-based systems is not considered feasible.

Gaseous HFCs have been used successfully but cannot been applied widely at the present time, due to cost
and availability factors.
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For water-based systems, the insulation values, density and commercial availability are unsatisfactory at
present. However, these systems have acceptable processing characteristics and are expected to be mature and
commercially viable in the near future, especially for applications where insulation values are nol very
critical. In addition, they are environmentally safe (zero ODP/GWP, no health or safety hazards) and
constitute & permanent technology. Since in the current situation the rigid foam is for insulation applications,
applying water-based technology is not considered feasible.

Chemical and systems suppliers and the appliance industry have extensively evaluated ligqmad HFC-based
systems. Preliminary trials with non-optimized formulations indicate lower molded foam densities, insulation
values comparable to HCT'C-141b and no solvent action. On the whole, liquid HFCs are considered to be the
only potential zero-ODP alternatives to hydrocarbons. HFC-245fa is expected to be commercially produced
beginming the mid-2002. Another candidate, a non-flammable blend of HFC-365mfc and HIFC-227, is also
planned for commercial production in the second half of 2002, Provided that the commercial and availability
considerations are addressed, these substances can be considered to be viable long-term substitutes,

Based on the above considerations, the enterprise will convert to CFC-free systems for their rigid
polyurethane foam operations. Until the commercial introduction of mature CFC-free systems, HCFC-141b
based systems will need to be used as an interim technology, to maintain product standards and acceptability.

5.2 Refrigerant Operation

The alternative technologies for replacement of CFC-12 in small capacity hermetic/semi-hermetic
refrigeration systems are as below:

HCFCs: HCFC-22, Blends
HFCs: HFC-134a, HFC-152a
Hydrocarbons: HC-290 (Propane), HC-600a (Isobutane), and HC290/600a (1: lmixture of both)

HCFCs are not preferred long-term substitutes, due to their residual ODP.

Hydrocarbon technologies though environmentally safe (no ODP/GWP or health hazards) and technically
acceptable, require elaborate safety/monitoring provisions and investments due to their flammability and will
not be suitable for cost-effective and financially sustainable transfer to small and medium-sized enterprises.

HFC-152a has higher discharge temperatures/pressures, is flammable and less stable at high temperatures and
the technology for the same is not widely available.

HFC-134a technology as a replacement for CFC-12 based refrigeration systems, is universally accepted,
especially in small hermetic/semi-hermetic systems. HFC-134a is a zero ODP option. The technology is
commercially available. Hermetic compressors optimized for HFC-134a are commercially available. This
technology is therefore the preferred conversion technology in this project. For low-temperature applications
using R-502, based on similar lines as above, R-404a will be the selected replacement technology.

53 Technology Selection

Based on the selection parameters for the technologies for foam and refrigerant operations described earlier,
the selection of the CFC replacement technologies in the remaining enterprises can be summanized as below:

Sub-sector CFC Consumption (MT) Technology Selected
Foam operation 230.22 HCFC-141b + partial water-based systems
Refrigerant operation 158.35 HFC-134a/R-404a
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5.4 Additional Justification for HCFC technology

The Ozone Layer Protection Center assisted by the implementing agency experts, prior to the preparation of
this proposal, provided detailed briefings to the technical and managerial personnel of the enterprises,
regarding the choice of technology for replacing the existing CFC-based technology, under the project as
below:

1. An overview of the available interim {low ODP}) and permanent (zero ODP) replacement technologies.

2. The techno-economic impact of each technology on the products manufactured, and the processes and
practices employed by them.

3. The possible imphcation of each technology, in terms of its known impact on environment, health and
safety, such as ozone depleting potential, global warming potential, occupational health, fire and
explosion hazards.

4. It was emphasized to them that HCFC technologies are intertm in nature due to their residual ODP and
therefore may continue to adversely affect the environment, though at a lower scale than CFCs.

5. It was further explained that HCFCs use may become restricted under present or future international
conventions and may also need to be phased out at a future date, and any investments required for their
phase-out and for conversion to safer technologies, may have to be borne by them.

The enterprises indicated their preference for selection of HCFC-141b based technology, in their rigid foam
operation, The specific justifications offered by them are: Water-based systems were considered, but are
unsuitable due to the unsatisfactory insulation values, density and other end-product properties, which will
affect their competitiveness. They considered hydrocarbon-based systems unsuitable due to the following:

a) 'The fire, explosion and security hazard and compliance with local safety regulations involved in the
storage and handling of hydrocarbons, in view of their flammability. In the present premises of these
enterprises such compliance is not possible. At the present time, it would not be cost-effective or viable
for them to relocate their manufacturing facilities to ensure such compliance.

b} Since hydrocarbons cannot be pre-mixed in polyols due to the safety hazard they present in transportation,
additional investments on in-house premixing equipment will be required. Considering their low volume
of production, such investments are not economically viable.

¢} In view of safety considerations, additional and continuous monitoring of plant operations by statutory
authorities will be needed. The plant operators will need additional retraining for safety practices. The
insurance premiums will increase. This will add to the burden of recurring costs.

In view of the above, the enterprises selected HCFC-141b (+ partial water) based systems for their rigid foam
operations as the conversion technology, which will ensure quick phase-out of most of the ODP, while
maintaining products competitive and the properties at acceptable levels.

INCREMENTAL COSTS
6.1 Summary of incremental costs

The incremental capital and operating costs for the Phase-out Plan are calculated based on the guidance
provided by the various Executive Committee Decisions and precedents and agreements reached with MLF
during recently approved similar projects in this Sector. The basis and detailed calculations for the various
cost elements are presented in Annex-3. The total costs worked out are as below:;

Incremental Capital Costs: US$ 4,227,000
Contingencies: USS 384,200
Incremental Operating Costs:  US$ 350,236
Total: USS 4,961,436
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7.

6.2 Economies

The incremental costs of the Plan are budgeted on the basis that the sector-wide phase-out approach will result
in economies through adoption of cost-effective execution strategies and also through dynamics of the market
forces, while providing the Government with the flexibility and the resources to align its policy and
regulatory actions with the technical actions, for ensuring a timely, systematic and sustainable phase-out.
Some of the salient provisions of the economies considered for caleulating the incremental costs of the sector-
wide approach as compared to the individual project-to-project approach are as below:

a) Inthe investment component, budgets for technical assistance, trials and training are reduced to reflect the
savings in the group/sector-wide approach, consistent with prior agreements for similar projects.

b) Only those enterprises with significant or meaningful foaming baselines have been considered for
supporting the foaming operations.

c) The proposals for replacing the baseline CFC-based equipment have been based on functionality rather
than eligibility alone, resulting in savings in the overall costs of the replacement equipment, in accordance
with prior agreements with MLF on similar projects.

d) To account for the impact of market forces in shaping the incremental operating costs, projected price

differentials are considered only for foam chemicals and refrigerants (and not for other components).

COST EFFECTIVENESS

The Cost Effectiveness (ratio of the total incremental costs to the net ODP phased out per year post-project) of
this project works out to US$ 13.35/kg/y. This has been calculated from the net incremental project costs of US$
4,961,436 and the total CFCs (reflecting the net ODP value after deducting the residual ODS of HCFC-141b)

amounting to 372 MT, to be phased out upon completion. Details are provided in Annex-4.

8.

FINANCING

The total requested grant funding i1s US$ 4,961,436.

9,

IMPLEMENTATION
9.1 Management

The overall management of the Plan will be carried out as described in Section 4.3, by Government of Iran,
with the assistance of UNDP as the implementing agency and UNOPS as the executing agency.

The Qzone Layer Protection Center within the purview of the Department of Environment will be responsible
for monitoring of the implementation of the Sector Phase-out Plan. The Ozone Layer Protection Center will
be responsible for tracking the promulgation and enforcement of policy/legislations and preparation of annual
implementation plans and progress reports to the Executive Committee of MLF, with the assistance of UNDP.
The Qzone Layer Protection Center with the assistance of UNDP would conduct an annual independent audit
for verifying CFC consumption levels including spot checks and random visits and supervise implementation
activities.
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9.2 Performance and Disbursement Schedule

ODS phase-out target (MT) Remaining Disbursement
Year From approved From Sector Total 1Sect0r O]?S (US$)
engoing projects Phase-out Plan Consumption
(MT)

2002 0 0 4 1,793 2,500,000

2003 300 0 300 1,493 1,250,000

2004 400 100 500 993 750,000

2005 500 200 700 293 250,000

2006 204 89 293 0 211,436

2007 0 0 0 0 0
TOTAL 1,404 * 389 1,793 0 4,961,436

* Including 229 MT for individual/group projects submitted to the 37" EC meeting in July 2002 through UNDP and UNIDO, for
consideration and approval at the 38" EC meeting.

9.3 Funding Arrangements

Upon approval by MLF of the Phase-out Plan, the Government of Iran, through UNDP, requests the
Executive Committee to authorize disbursement of the 2002 funding, the implementation plan for which, is as
below:

a) Establishment of operational mechanism for management and monitoring of the Phase-out Plan.

b) Formulation of detailed terms of reference and work plans for various activities under the Technical
Support and Policy & Management Support components

¢) Establishment of an operational mechanism for participation in the Phase-out Plan and for obtaining
phase-out commitments from enterprises.

d) Initiating CFC phase-out activities for the 25 medium-sized enterprises through individual sub-projects.

e) Selection of the small-sized enterprises for group projects

f)  One workshop under the Technical Support Component for technology assistance to prospective
participant enterprises in the sector,

g) Omne workshop for public awareness and information dissemination under the Policy and Management
Support component.

Since the average duration for completion of a sub-project is expected to be about 18 months, the phase-out
activities initiated in 2003 will not produce results until mid or end-2004, contributing to the reduction of
consumption starting 2005. Since complete phase-out under this Sector Phase-out Plan is to be achieved in a
short four-year period, the Government of Iran, through UNDP, will request the disbursement of the 2003
funding at the second Executive Committee Meeting of 2003, against satisfactory reporting of activities
carried out in 2003. The funds for 2004, 2005 and 2006 will be transferred to UNDP at the first meeting of the
Executive Committee in these years, for the amounts listed in the table above, upon approval of the annual
implementation plan and upon confirmation by Government and UNDP that the agreed reduction targets and
relevant performance milestones of the respective preceding years have been achieved.

10. RESULTS

This project will eliminate the use of CFCs in the Refrigeration {manufacturing) Sector in Iran

ANNEXES

Annex-1:

List of Approved Investment Projects in the Refrigeration Sector in Iran

Annex-2:  List of Remaining Enterprises in the Refrigeraton (Manufacturing) Sector in Iran
Annex-3: Incremental Costs

Annex-4: Cost-effectiveness Calculations

Annex-5: Environmental Assessment

Annex-6:  Draft Agreement

Annex-7: Technical Reviews
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ANNEX-1
Iran - Approved Investment Projects in the Refrigeration (Manufacturing) Sector

{As of December 2001)

o ODP - Grint | CE..
| Agency DS |Phased| 1100y - | (USS/Kg) |
S R St s Out N R LI s
1 [UNIDG  |Af. Azmayesh, Bahman, Iran Poya and Pars Appl. 757. 757.00 8,906,390 1877 Nov-1993 Completed
2 UNIDC Movalled Home Appliance Co. 70. 704 607,732 8.68 Nov-1997 Completed
3 |UNIDO [Pars Machine Manufacturing Co. 62.0) 624 608,605 982 Nov-1997 Completed
4 [UNIDO |Lorestan Refrigerator Mfg Industrics 94.00  94.0 615,018 6.54 Nov-1997 Completed
5 [UNIDG  [Gadook Industries Co. 18.5 18.5 373,838 20.21[ Nov-1997 Compileted
6 [UNIDO [Fanz Iran 109.0p  109. 612,504 5.62) Nov-1997 Completed
7 [UNIDO  [Pars Monark Co. 18.5 18.5 369,939 20000 Nov-1997| Completed
8 [UNIDO [Electro Steel Co. 120,00  120.0 898,159 7.48 Dec-1999) Completed
9 |UNIDO [Yakh Chavan Mfg. Co. 41.8; 41.8 527,802 12.63| Dec-1999( Completed
10 [UNIDO [Yakh Saran Co. 3400 34, 458,663 1349 Dec-1999| Completed
11 [UNIDO |Zagross II Co. 3400 34.0 444,858 13.08 Dec-1999 Completed
12 [UNIDO [Sobouhi Refrigeration 304 304 237,847 7.8 Nov-199§( Completed
13 [UNIDO [Yazd Arg, Yazd Sardin & Shervin 622 62.2 743,990y 1196 Nov-1998 Completed
14 [UNIDO  [Sherkate Sanayee Emerson 458 45.8 343,873 7.51 Jul-1999 Complcted
15 [UNDP  Foroughmanesh Co. 358 35.8 399,803 1E170 Jul-1999) Completed
16 [UNDP  [Tahvich Garm va Sard Co. 20.5 20.5 278,659 1359 Jul-1999| Completed
17 {UNIDO  |Alisard,Pardis,Mohcbi,Jalalzadeh Meibod, Tagarg,Shahab 425 42.5 309,966 729 Jul-1999 Completed
18 [UNDP  Movaledsarma Co. 77.6 77.64 816,098 10.520  Jul-1999 Completed
19 {UNIDOQ (Sherkate Broudati Ghandii tran 27.5 27.5 335423 12200 Jul-1999 Completed
20 tUNDP  [Electro Shargh Mazandaran Co. 28.2 0.0 301,715 10,700 Nov-1999
21 [UNDP  [Sardkaran Industrial Mfg Co. 253 0.0) 155,405 6.14 Nov-1999
22 {UNDP  |Khozestan Technique Co. 9.6 0.04 132,041 13.75 Nov-1999
23 [UNDP  [Electro Sard Azna Co. 18.7 0.04 191,06t 10.221 Nov-1999
24 JUNDP  Behsarma Co. 34.5 34.5 455,593 13.21)  Jul-1999 Comptleted
25 (IUNIDO [Saiwan Sannat Co. 14.9 0.01 200,709 13.47 Nov-1999
26 [JUNIDO |Sherkate Sanaayee Toulidy Bard Co. 16.4 0.0y 205,529 12.53] Nov-1999
27 [UNIDO Minavand Refrigeration Company 13.4 0.0 176,777 13.19 Nov-1999
28 [UNIDO [Forouzan Yakhchal Company 16.7 0.0 192,704 1154 Nov-1999
29 UNDP  [Fadak Refrigeration Industries 17.3 0.4 258,937 14.97  Jul-2000
30 UNDP  {aleh & Negin Co. 23.6 0.0 322,309 13.66  Jul-200
31 UNDP  MH Seyed Salaki Co. 9.8 0.04 141,590 14.45  Jul-2000
32 [UNIDO |Partou Sard Tawan and Himalia 36.1 0.0 377,544 1046 Jul-200
33 UNDP  [Baharanfarr Co. 0.0 0.0 L N/Al Jul-2000{ Canceled
34 UNDP  [Fereidooni Refrigerant Industries 10.4 0.0 157,454 15.14  Jul-2000
35 JUNDP  |Sanaye Part 8.2 0.04 114,770 14.000  Jul-2001
36 UNIDO ([Takran Mobbarad Co. 9.6 0.0 119,864 1249 Jal-2001
37 UNDP [jan Cooling Industries 7.5 0.0 110,863 14.78  Jul-2001
38 UNIDO [Fehran Shirak Co. 20.5 0.0 202,836 9.89  Jul-2001
39 UNIDO  [Donyaye Mojdeh Co. 15.4 0.0 191,020 124 Jul-2001
40 [UNIDO  [Zarifan Mashad Co. 22, 0.0 200,550 9120 Jul-2001
41 [UNIDO  [Novin Enjemad Co. 10.1 0.0 138,702 13731 Jul-2001
42 UNIDO [Roshan Industrial Group 18.6 0.0 203,960 10.97  Jul-2001
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Annex-1
fran - Approved Investment Projects in the Refrigeration (Manufacturing) Sector (Cont’d)

ol Asocy cra s (S | | s
43 UNIDO  |Avaj Sarma Co. 15.2 0.0 176,477 11.61 Jul-2001
44 [UNIDO  |Arjah Boroudat Co. 27.4 0. 209,425 7.64 Jul-2001
45 UNIDO  [Gasso Co. 11.7 0. 158,232 13.52) Jul-2001
46 {UNDP Y akhchaisazi Yazd Co. 30.0 0.0 248,646, 8.29 Jul-2001
47 |UNDP Rezvan Co. 13.2 0.0 182,182 13.80 Jul-2001
48 |UNDP [Electro Ara Co. 13.0 0.0 178,784 13.75 Jul-2001
49 UNDP IBoloorin Yazd Refrigerator Co. 20.5 0.0y 212,320 10.364 Jul-2001
50 UNDP Sarmaye Sepahan Co.l 10.8 0. 148,525 13.75 Jul-2001
51 [UNDP IMersun Co. 11.8 0.04 162,851 13.808 Jul-2001
52 [UNDP Ideal Sardsir Co. 16.2 0.0 187,907 11.60 Jul-2001
53 [UNDP Parsa Sazan Co. 20.0 0.0 212,845 10.64 Jul-2001
54 [UNDP Zenoz Sanaat Co. 10.2] 0.0 140,036 13.73 Jul-2001
55 [UNDP Sepand Afroz Co. 12.6 0.0 172,881 13.72 Jul-2001
56 [UNDP Y akhchalsazi Anzabi Co. 10.1 0.0 138,935 13.76] Jul-2001
37 [UNDP General [ndustries 31t 0.0 428,197 13.77 Jul-2001
58 UNDP Ghaynar Khazar Co. [6.8 0.0 191,092 11.37 Jul-2001
59 |UNDP Hanzad Co. 19.8 0.0 199,627 10.08 Jul-2001
60 UNDP Sana Commercial Co. 114 0. 156,286 13.71 Jul-2001
61 [UNDP iGolsarma Co. 28.3 0.0 230,066 813 Jul-2001
62 [UNDP  [Shagayegh Boroudat Co. 10.0 0.0 137,085 13.800  Jui-2001
63 UNIDO  |Ariz Pouyayeh Sanaat 7.6 0.0 86,305 11360 Dec-2001
64 [UNIDO  |Yaghouabli Bazdid Vahdat (Isun) 10.5 0.0 131,605 12,53  Dec-2001
65 [UNIDO  [Borna Sanat Arak 8.0 0. 108,238 13.53(  Dec-2001
66 [UNIDO  |Sarma Gostar Co. 9.3 0. 100,384 10.7%  Dec-2001
67 UNIDO  [Sardintous Co. 10.3 0.0 145,879 14.16]  Dec-2001
68 [UNIDO  |Abbaspour Co. 9.7 0.0 144206 14.87)  Dec-2001
69 [UNIDO  [Sard va Garam Iran 8.4 0.0 125,350) 14.9%  Dec-2001
70 [UNIDO  [Darvesh Mohamed Nazari (Jahan Nama) 93 0.0x 139,97 1505 Dec-2001
71 [UNIDO  [Sherkate Taavoni (Khorsandi) 5.4 0. 82,107 1521 Dec-2001
72 |UNIDO  |Alborz Nishabour Co. 16.00 0. 189,669 11.85( Dec-2001
73 [UNIDO  Bouran Saaz Karaj Co. (Kohsar} 9.6 0, 120,526 12.55 Dec-2001
74 [UNIDO Moradi Co. 6.4 0.0 82,40( 12.88)  Dec-2001
75 UNDP IAlireza Abdulrezazadeh Co. 7.7 0.0 116,646 15.15  Dec-2001
76 LUUNDP Havasaz Mfg. And Industrial Co. 24.5 0.0 252,294 10.30  Dec-2001
77 UNDP Sarma Fan 20.8 0.0 267,075 [2.84 Dec-2001
78 UNDP Sanaye Broudati Maleki 17.9 0.0 215,052 12.01] Dec-2001
79 [UNDP Sain Electric Co, 11.2 0.0y 152,024 13.57  Dec-2001
80 [UNDP Mehran Sard Co. 17.7 0.0 144,715 8.18  Dec-200t
81 [UNDP Fehran Sardsazi Industrial Co. 15.5 0. 125,244 8.08 Dec-2001
82 [UNDP KGarm Iran Co. 11§ 0.0y 153,447 13.000  Dec-2001
83 [UNDP [Parto Shiva Sanaat 239 0.0 283,948 11.88 Dec-2001
84 UNDP (Ghotb Jonoub Industrial Group 14.64 0.0 170,125 11.65 Dec-2001
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ANNEX-2
Iran - Indicative List of Remaining Enterprises in the Refrigeration (Mfg) Sector

Group I: Enterprises with CFC consumption > 5 MT/y

Domestic Refrigeration Sub-sector

B CFC Censumption (MTfy) Baseime Eqaipment L
:'-; S : e CFC_—_I_I CFC12 | Total “Fo “ Refrigeration’ -
1 Arak Taqgsooz IArak DR 14,0 314 17.14 LPD 1 5ACU, 2VP, 1 LD
2 [Barin-e-Fars Shiraz DR 15.00) 5.00 2000 2LPD |1 SACU, 6 VP, 1 LD
3 [Bayatak \IAhwaz DR 12.00 4,00 16,000 2LPD {SACU,6VP ILD
4 [Boroudati Garam Shiraz DR 7.0 2.00 9.00 LPD 1 SACU, 2VP, 1LD
5 {amali [Tchran DR 4.95 0.95 5.90¢ LPD 3MCK,3VP ILD
6 Majlesi (Majic Coal) Tehran DR 5.08 1.33 6.41 LPD daMCK,2VP 1 LD
7 |Sahar-e-Bakhtar Urumich DR 11.5 3.000 14.50 LPD I SACU, 4 VP, 1LD
8 |Sanaat-e-Sard Tchran DR 10.27 3.71 13.98 LPD I SACU,5VP,2LD
9 [Sanaye Boroudati Vahid Tehran DR G.00 3.0 12000 2LPD {1 SACU,2ZVP, 1LD
10 [Sardsir Tehran DR 4.42 1.2(] 5.62 LPD 3MCK,2VP,2LD
11 [Sorena [Tchran DR 8.00 25 10.50 LPD 1 SACU, 4 VP, 1 LD
12 [Tajhizat Ashfazkhaneh [Tehran DR 7.04 1.84] 8.88 LPD 1 SACU,3VP, 1 LD
13 [Zafar Boroudat \Garmshahr DR 10.00 3.00/ 13.0 LPD 1 SACU,4 VP, 1 LD
Total (13 enterprises). - i T T

Commercial Refrigeration Sub-sector

1 [Adis Technique Tehran CR 4.20/ 2.10 6.30) LPD BMCK,2VP, 11D
2 |Baradaran Jamali Golpaygan CR 2.94 2.78 5.72 LPD 3BMCK, 2 VP, 1 LD
3 Charmahali (Arvin) Hamedan CR 5.62 6.85 12.47) LPD 4 MCK,2VP, | LD
4 |Esfahan Yakhchal Fsfahan CR 7.66) 3.27 10.93 LPD 5SMCK,2 VP, 1 LD
5 |Momtaz [Tehran CR 3.81 1.37 5.18 LPD BMCK,3VP,2LD
6 |Rad Sarma Tehran CR 3.92 118 5,104 LPD 3 MCK,2VP, 1 LD
7 |Sarmasazi Alborz A badan CR 6.59 2.29 8.88 LPD 4 MCK,2VP, 1 LD
8 |Steel Behnaam Tchran CR 7.8 3.37 11.17 LPD 4 MCK, 3 VP, 2LD
@ [Super Technique Tehran CR 4.92 1.0% 6.01 LPD PMCK,2VP,ILD
10 [Taavoni Pars Shova Hamedan CR 3.5 2.50H 6.0 LPD 3MCK,2VP,2LD
11 [Tolidi Sanati Amin Fsfahan CR 5.70/ 1.60) 7.30) LPD UMCK,3VP, 21D
12 [Tolidi Sanatl Ehsan Esfahan CR 4.30 1.60) 5.90 LPD MMCK,2VP, I LD

1 Bahsard [Tehran CR 2.0 0.96] 2,56 LPD

2 [Barfak Tehran CR 1.15 0.50/ l.65 LPD

3 Bell Tehran CR/IR 0.23 1.17) 1.40 LPD

4 XChekad Lorestan Khorramabad CR/IR 0.17 0.34 0.51 LPD Assorted

5 {Daryush Hoshangi [Esfahan CR 2.00 1.68 3.68 LPD MCK, VP, LD
6 [Eftekhan Tehran CR 2.55 1.25 3.801 LPD

7 [Electro Alvand Tehran CR/IR 0.19 0.17 0.36 LPD

8 {Electro Bahar Tehran CR 0.36] 0.22 0.58 LPD
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Annex-2: Indicative List of Remaining Enterprises in the Refrigeration Sector {Cont’d

Group 11: Enterprises with CFC consumption < 5 MT/y (with foaming baseline}— Cont’d

ol b im0 0 CFC Consumption (MTYy) | Baseline Equipment -
Ne . oonb o Location' . | Sub-sector- - 1. - o T T e s .
[ e coopin e e CFCW1E | CRC-120 | Total | Foam: « |- . Refrigeration
9  |Elcetro Marjan Tehran CR 1.16 0.19 1.32 LPD
[0 |Electro Pars Tehran CR/IR 0.85 2.05 2.90 LPD
11 |Electro Saicd Shabestar CR/IR 1.8 2.50 4.30 LPD
[2 |Electro Shahab Tehran CR/IR 1.44 1.32 2.76| LPD
13 [Kolon Nik (Nikpeiman} Mashhad CR/IR 1.50 1.2 2.70] LPD
14 |lran Goudarz Tehran CR 1.09 .98 2.47 LPD
15 [Keyvan Sanandaj CR/IIR 1.10 1.5 2.60 LPD
I6 [Kian Sanaat [Khomeinisha CR 3,65 0.8 4.51 LPD
17 [Keohrang [Esfahan CR/IR 2.30 2% 4.50 LPD
I8 |Mehdi Sourt Tchran CR/IR 0.32 1.18 1.5 LPD
19 [Mehr Esfahan CRIR 1.13 .75 288 LPD Assorted
20 Milad Sarma Tehran CR 1.9 0.9 2.86 LPD MCK, VP, LD
21 Mir Ahsani [Tehran CR 0.47, 0.23 0.7 LPD
22 Nobakht [Tehran CR 1.02] 0.56 1.58] LPD
23 [Pars Noo Tehran CR 1.56| 0.41 1.97 LPD
24 [Saeigheh Lorestan CR (.33 0.15 0.48 LPD
25 [Sana-¢-sard Naeem Tehran CR/IR 1.69 2.00 4.6 LPD
26 Sarmasazi Jonoub lAbadan CR 3.18 0.94 4.12 LPD
27 Shaheen [Tehran CR 2.42 1.44; 3.86 LPD
28 [Super Automatic \Arak CR 2.00 1.0 3.000  LPD
29 [Tagarg Sanaat Esfahan CR 3.1 1.55 LPD
30 [Ychganch Tehran CR 1.43 1.19 LPD

1 |Adel Mirzanejad |Ardebil CR/IR 0.0 2.1 2.10 N/A

2 |Atlas IMashhad CR/IR 0.00 3.00 3.004 N/A

3 [Ebtekar Tehran CR/R 0.00 0.31 0.31 N/A

4 |Electronique Tehran CR/AR 0.0 0.48 048 N/A

5 |[Goudarzi Tehran CR/IR 0.0 0.87 0.87 N/A

6 [Iran Freezer Tehran CR/IR 0.00 1.12 1.12 N/A

7 |lran Sanaat Tchran CR/AR 0.0 0.92 0.92 N/A

8 [ahan Sarma Tehran CR/IR 0.00 1.5 1.504 N/A

9 [Jam Tehran CR/IR 0.0 2.02 2.02 N/A

10 [Khavaran [Tehran CR/IR 0.004 2,19 219 NA Assorted
11 [Kiaei [Tehran CR/IR 0.00 1.5 1.50 N/A MCK, VP, LD
12 [Mehdi Vafaye Esfahan CR/IR 0.0 217 2.17] N/A

13 Mostafa Daghigh [Babol CR/IR 0.00 0.27 0.27 N/A

14 [Negin Tehran CR/IR 0.0 1.70) 1.704 N/A

15 [Nemmonch Tehran CR/IR 0.00 0.48 (0,48 N/A

16 |[Nesar Tehran CR/IR 0.0 2.00/ 2.00; N/A

17 [Safan Tchran CR/IR 0.1 0.700 0.704 N/A

18 [Sahand Tehran CR/IR 0.0 2.1] 21N N/A

19 |Sanaye Sardogarm Iran Hamedan CR/IR 0.0 0.90 0.90 N/A
20 [Sard Mezan Tehran CR/IR 0.00 1.38 1.38 N/A
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Annex-2: Indicative List of Remaining Enterprises in the Refrigeration Sector {Cont’d)

Group I11: Enterprises with CFC consumption < 5 MT/y (without foaming baseline) — Cont’d

s i CFC Consumption (MT/y) " Baseline Equipnie
1 : : (C-11 | CFC-120. ) Total oax " Re
21 [Tehran Sard Tehran 0.00 0.57 .57 N/A
22 [Toloo [Tehran 0.00 0.49 0.49 N/A
23 [Yakhrizzangharb Hamedan 0.00 1.84 .84 N/A
24 [Zarnn [Ardebil 0.00 1.18 i.18 N/A
25 |Zarin Noo |Ardebi! 0.00 [.16 E.16) N/A Assorted
26 [Yakhchalsazi Tavana (Electro Toos) Mashhad .0 .42 0.42) MCK, VP, LD
27 [Farmad Sarima Tehran 0.0 0.80) 0.8
28 iAlvand Sabzevar 0.00 0.3 0.3
29 Hadi Tamadon Nejad Hajroud 0.0 1.5 1.50
30 [Taavoni Tolidat Sanati Sepahan |Esfahan 0.00 1.00y 1.0

Group 1V: Ineligible Enterprises

1 |Arman iTehran CR 2.19 0.73 2.92 LPD
2 |Arshak Gharapetian Tehran CR/AR 0.0 0.66 0.66]  N/A
3 |Azar Sard [Tchran CR 1.53 0.48 2010 LPD
4 [Baharan [Tehran CR/IR (.00 0.13 0.13 N/A
5 [Baradaran-e-Khalifi [Tehran CR/IR 0.0 2.11 211 N/A
6 [Binaled Shargh Mashhad CR/IR 0.00 2.00 2.00 N/A
7 [Electro Omega [Tehran CR/IR 0.0 0.38 0.38 N/A
8 |Esfandani [Tehran CR/IR 0.0 0.8 0.80 N/A
9 (Ettehad Tehran CR/IR .00 0.71 0.71 N/A
10 {Iran Tekno Qom CR/IR 0.0 2.05 2.05 N/A
11 Vahan Boroudat Tehran CR/IR 0.0 0.50 050 N/A Assorted
12 [Kaktoos Tehran CR/IR 0.00 1.37) 1.37 N/A MCK, VP, LD
13 [Novin Tehran CR/IR 0.0 0.49 049 N/A
14 [Sanaye Boroudati Amir [Tehran CR/IR 0.000 2.5 2.50 N/A
15 [Sepahan Takee IEsfahan CR 1.3% 1.17 248 LPD
16 |[Shayan Tehran CR/IR 0.00K 2.7 2.7 LPD
17 [Shazaidi Refrigeration Esfahan CR 1.88 1.15 3.03 LPD
18 [Tak Tehran CR/IR 0.00/ 0.60 0.6}
19 [Toochal [Tehran CR/IR 0.00 0.800 0.804
20 [Top Tehran CR/IR 0.00 0.801 0.804
21 [Zarren Sarma IArdebil CR/IR 0.00 2.16 2.16
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Annex-2: Indicative List of Remaining Enterprises in the Refrigeration Sector (Cont’d

Summary
nterprise Size/Cat Indlcatwe Number | - CFC Coasumptmn MT y
O T P i - 1"_CFC-11 SCFC-12 :
Medium-sized (CFCs > 5 MTly) 25 175,22 64.67
Small-sized (CFCs < 5 MT/y} with foaming 30 44.09 3242
Small-sized (CFCs < 5 MT/y) without foaming 30 36.96
Ineligible enterprises 21 24.30

KEYS FOR TABLES:

DR: Domestic Refrigeration HM:

Hand-mixing MCK: Mznual charging kits
CR:  Commercial Refrigeration LPD: Low-pressure foam dispenser SACU: Semi-automatic charging units
IR:  Industrial Refrigeration HFD: High-pressure foam dispenser ACU: Automatic charging units
VP: Vacuum pumps
1.0 Eeak detectors
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A. Incremental Capital Costs

Investment Component

Domestic Refrigerathon

Cost Head | Cost (US$)
Foam Operation
IFoam Dispenser 60,000
Trials 2,00
Technical Assistance 2,00
Training 1,000
Sub-total (Foam) 65,000
Refrigerant Operation
IAutomatic charging stations 15,00
'V acuum pumps 5,000
ILeak detectors 2,600
Trials 2,000
Technical Assistance 2,000
Training 1,000
Sub-total iRefriierationi 27i000
Number of enterprises 13
Total (13 enterprises) 1,196,000
lAdditional cost for 3 foam
iispensers and trials at USS
62,000/foam dispenser
[Total (Domestic Ref) -

Commercial Refrigeration

ANNEX-3
Incremental Costs

Cost Head and
Enterprise Fyvpe

Tenterprises &5 M CEC

Smialksized enterp

No foaming
baseline

Hand-mixing
baseline

Dispenser
baseline

No foaming | Hand-mixing
baseline

Foam dispenscr

baseline

Dispenser

baseline

0
Trials 0
Technical assistance N/A N/A 2,000 0 N/A
Training N/A N/A 1,000 0 N/A

Sub-total (Foam

Refrigera

1 | terprise) <

Number of enterprises

N/A

12

Charging units N/A N/A 4,000 2,000 2,000
Vacuum pumps N/A N/A 5,000 2,500 2,500
Leak detectors N/A N/A 2,000 1,000 1,600
Trials N/A N/A 1,000 1,000 1,000
Technical assistance N/A N/A 1,000 1,000 N/A 1,000
Training N/A N/A 500 500 N/A 500
Sub-total (Refrigeration)

N/A
Total (all enterprises) N/A N/A 930,000 240,000 N/A 1,290,000
Total (Commercial) - B 2,460,000

Iran — Refrigeration Sector Phase-out Plan (14 September 2002) — Page 24



Annex-3: Incremental Costs {Cont’d)

A. Incremental Capital Costs {Cont’d)

Investment Component (Cont'd)

Domestic Refrigeration (A) 1,382,000
Commercial Refrigeration {B) 2,460,000
Sub-total 3,842 000
Contingencics (10%) 384,200
TOTAL (US$) 4,226,200
Non-investment Component

See notes 385,000
TOTAL (US$) 385,000
Summary

Investment Component 4,226,200
Non-investinent Component 385,000
TOTAL INCREMENTAL CAPITAL COSTS (US$) 4,611,200
B. Incremental Operating Costs

Incremental Operating Costs (see notes}) 350,236
TOTAL INCREMENTAL OPERATING COSTS (USS$) 350,236
C. TOTAL COSTS

Incremental Capital Costs including Contingencies 4,611,200
Incremental Operating Costs 350,236
GRAND TOTAL INCREMENTAL COSTS (USS) 4,961,436
NOTES & CLARIFICATIONS

Incremental Capital Costs

Foam Operation

1. The following considerations are involved in calculating the budgets for foaming equipment.

Enterprise type Baseline Replacement Cost (US$) | Funding (USS) Remarks
Small-sized No foaming |None 0 0
LPD Medium-pressure dispenser 30,000 30,000| 0% contribution
Medium-sized |LPD High-pressure 60 lit/min 60,000 60,000 0% contribution

2. The budgets for trials, training and technical assistance (total TTT) for the foam operation are based on US$ 5,000 per

enterprise with a foaming baseline.

Refrigerant operation

3. Regardless of the baseline, trolley-mounted semi-automatic portable charging units are propsed for all enterprises in the
commercial refrigeration sub-sector. One such charging unit is proposed for each small-sized enterprise and two units for
each medium-sized enterprise. For the domestic refrigeration sub-sector, one automatic charging unit is proposed for

each enterprise.
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Annex-3: Incremental Costs {Cont’d)

3. Two vacuum pumps and two hand-held leak detectors are proposed for each medium-sized enterprise. One vacuum
pump and one hand-held leak detector is proposed for each small-sized enterprise.

4. The budgets for trials, technical assistance and training for the refrigerant operation (total TTT) are based on US$

2,500/enterprise.

Incremental Qperating Costs

Feam Operation

Domestic Refrigeration

Before Conversion (US$) After Conversion (US$) Net Incremental
Item Unit Oty Rate Amount Qty Rate Amount Cost (US$/yr)
Foam Chemicals Kg 788,400 2.50 1,971,000 827,820 2.67 2,210,279 239,279
Subtotal 1,971,000 2,210,279 239,279
Less savings due to more efficient processing of chemicals (5%) (110,514}
Incremental operating costs/year for foam operation 128,765
Incremental operating costs for foam operation (6 months) 64,383

Commercial Refrigeration

Before Conversion {US$) After Conversion (US$) Net Incremental
Item Unit Qty Rate Amount Qty Rate Amount Cost (USS/yr)
Foam Chemicals Kg 406,400 2.50 1,016,000 426,720 2.67 1,139.342 123,342
Subtotal 1,016,000 1,139,342 123,342
Less savings due to more efficient processing of chemicals (5%) {56,967)
Incremental operating costs/year for foam operation 66,375
Incremental operating costs for foam operation (NPV for 2 years @10% annual discounting) 115,493
Refrigerant Operation
Domestic Refrigeration
Item Unit Quy. Price Differential hetween Modifying Net Incremental
pre- and post conversion Factor Cost (USS/yr)
(US$/unit) (if applicable)
Refrigerant Kg 34,670 3.00 (.90 84,942
Incremental operating costs/year for refrigeration operation 84,942
Incremental operating costs for refrigeration operation (6 months) 42,471
Commercial Refrigeration
Item Unit Qty. Price Differential between Modifying Net Incremental
pre- and post conversion Factor Cost (US§/yr)
(US$/nnit) (if applicable)
Refrigerant Kg 30,000 3.00 0.90 73,500
Incremental operating costs/year for refrigeration operation 73,500
Incremental operating costs for refrigeration operation (NPV for 2 years @10% annual discounting) 127.890

Summary of Incremental Operating Cosis

Sub-sectors DR CR Total
Foam 64,383 115,493 179,876
Refrigeration 42,471 127,850 170,361
Total 106,853 243,383 350,236
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Annex-3: Incremental Costs {Cont’d

Basis and Considerations

1. Incremental operating costs claimed pertain only to the cost differentials between foam chemicals and
refrigerants, as it is foreseen that these differentials would exist throughout the duration of the project due te
continued economic availability.

2. Incremental operating costs are not claimed on account of cost differentials for other components, such as
compressors, condensers, evaporators, capillaries or expansion devices, etc., as it is foreseen that these cost
differentials may not apply throughout the duration of the project.

3. The increased costs on account of molded foam density increases in rigid foam with HCFC-141b based systems with
respect to CFC-11 based systems as calculated as recommended by OORG and adopted by Executive Committee
Decision 31/35. For commercial refrigeration sub-sector, in order to apply the density increases, the distribution of
products manufactured by relative CFC consumption, is assumed to be equal among the five product classifications,
namely, display cabinets, chest freezers, visi-coolers, vending machines and walk-in-coolers.

4. The net savings on account of more efficient handling of chemicals due to the introduction of a new high-pressure or
medium-pressure foam dispensers are calculated at 5%.

5. The calculation of incremental operating costs is based on the following assumptions and chemical costs:

Rigid foam
e  Cost of baseline CFC-based chemical system:  US$ 2.50/kg {Basehine ratio - 100:43:143)
e  Cost of HCFC-141b based chemical system: USS 2.67/kg (New ratio - 100:26:145)

Refrigeration
e  Cost differential for refrigerant; USS$ 3.00/kg

6.  All amounts rounded off to the nearest US$ 1.00
7. The calculations exclude all taxes/duties and growth.

Non-investment activities

The breakdown of the budgets for the non-investment activities (over a 4-year period) is as below:

Component Activity Basis Budget (US$)
Sector Quality and product standards Technical consulting @ 60 man days 45,000
Technical Technology workshops 4 workshops 40,000
Support Licensing/certification program Legal/technical consulting @ 50 man days 25,000
Policy and Management and monitoring 100 days/year for 4 years (400 man days) 40,000
Management Policy development & enforcement | 100 days/year for 4 years (400 man days) 40,000
Support Training and capacity-building 10 workshops (US$ 7,500/workshop) 75,000

Awareness programmes 8 workshops and information dissemination 80,000
Verification and certification 100 days/year for 4 years (400 man days) 40,000
Total 385,000
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A. ODP Impact of the Project

ANNEX-4
Cost-Effectiveness

SUBSTANCE obDP CONSUMPTION (KG) NET ODP (KG)
CFC-11 1.00 230,220 230,220
Substitute: HCFC-141b 0.11 153,481 {16,883)

CFC-12 1.00 158,350 158,350
Substitute: HFC-134a 0.00 142,515 0
Net ODS Phase-out 371,687
Remaining ODP Consumption in the sector 16,883

B. Cost-effectiveness Calculation

PARAMETER/COST HEAD UNIT TOTAL

Total Project Costs
A. Incremental Capital Costs US$ 4,227,000
B. Contingencies (10% of A) US$ 384,200
C. Incremental Operating Costs US$ 350,236
D. Total Project Costs (A + B+ () USS$ 4961436
Adjustments to Project Costs
E. Adjustment for non-Article-3 ownership Uss 0
¥, Adjustment for export to non-Article-5 Us3 0
(3. Adjustment for technological upgrade Us$ 0
Net Project Costs
H. Net Project costs (D - [E + F+ G]) US$ 4,961.436
0ODS Phase-out
I. Total ODS phase-out Kg 388,570
1. Net ODP phase-out ODPKg 371,687
Cost-effectiveness
K. Cost-effectiveness (H/J) US%/kgly 13.35
Eligible MLF Funding US$ 4,961,436
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ANNEX-5
Environmental Assessment

HCFC-141b has an ODP of 0.11 and GWP of 630, which are considered acceptable for rnigid polyurethane foam
application. HCFC-141b is considered non-flammable as a liquid and moderately flammable as a gas (7.6% to
17.7% in air by volume), and is considered safe in applications where the exposure level is less than 500 ppm on a
8-hour time weighted average basis, which is marginally lower than the existing technology. The smog potential
of HCFC-141b is about ten times that of CFC-11, although with an emission rate of only about 3% during
production, this is not an issue. No changes in the current occupational safety practices are envisaged.

HFC-134a has zero ODP and GWP of 1,300. For this application, this is considered acceptable. HFC-134a is non-
flammable, and has been extensively tested for toxicity, and is considered safe in applications where the exposure
level is less than 1000 ppm on a 8-hour time weighted average basis, which is the same as that for CFC-12, the
existing technology. Therefore no changes in the current occupational safety practices are envisaged in this
project.

This project thus uses environmentally safe and acceptable technology
The enterprises participating in this project have obtained the necessary statutory environmental clearances for

their present operations. Additional clearances if any, for implementing this project, will be obtained as and when
required from the relevant competent authorities.
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ANNEX-6
Draft Agreement

1. The Executive Committee approves in principle a total of US$ 4,961,436 in funding for the phased reduction
and complete phase-out of CFCs used in the Refrigeration (Manufacturing) Sector in Iran. This is the total
funding that would be available to Iran from the Multilateral Fund for the complete elimination of CFC use in the
Refrigeration (Manufacturing) Sector in Iran, by 31 December 2006, The agreed level of funding would be
disbursed in installments as indicated in Table-1 and on the basis of the understanding set out in this agreement.
By this agreement, Iran commits that it will eliminate its total CFC consumption in the Refrigeration
(Manufacturing) Sector in accordance with the phase-out target and CFC consumption limits as indicated in
Table-1 below:

Table-1
Disbursement Schedule and Control Targets for CFC Consumption
and Phase-out in the Refrigeration (Manufacturing) Sector in fran

Parameter 2002 2003 2004 2005 2006 2007 Total
Annual CFC Consumption limit in the
Refrigeration (Mfg) Sector (ODP MT) 1,793 1,793 1,493 993 263 0 N/A

Annual CFC phase-out target from on-

going projects (ODP MT) 0 300 400 500 204 0 1,404

Annual CFC phasc-out target in the
Refrigeration (Mfg) Scctor Phase-out 0 0 100 200 89 0 389
Plan{ODP MT)}

Annual Funding Disbursement

Tranche (US$) 2,500,000 | 1,250,000 | 750,000 | 250,000 | 211,436 0 4,961,436
Agency Support Costs (US$) 280,039 | 140,019 84.011 28,004 23,685 0} 555,758
Total cost to Multilateral Fund (US$) | 2,780,039 | 1,390,019 | 834,011 278,004 | 235121 0| 5,517,794

2. The phase-out of CFCs achieved in the Refrigeration (Manufacturing) Sector in excess of the specified target
for a given year will contribute to achievement of the phase-out targets in subsequent years.

3. The Executive Committee also agrees in principle that the funds for the implementation of the annual
programme for any given year will be provided in accordance with the disbursement schedule in Table-1 for the
exact amount listed for that vear and on the basis of the implementation programme for the vear, subject to the
performance requirements contained in this agreement. The Executive Committee will strive to ensure that funds
are provided at its second meeting in the preceding year. The funding installments for 2004, 2005 and 2006 will
be released subject to:

a) The confirmation that all agreed phase-out targets and consumption limits for the previous year have been
achieved;

b) The verification that the activities planned for the previous year, were undertaken in accordance with the
annual implementation programme.

4. The Government of Iran agrees to ensure accurate monitoring of the phase-out. The Government of Iran will
provide regular reports, as required by its obligations under the Montreal Protocol and this Agreement. The
consumption figures provided under this agreement will be consistent with Iran’s reports to the Ozone Secretariat
under Article 7 of the Montreal Protocol.
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The Government of Iran also agrees to allow independent verification audits as provided for in this agreement,
and in addition, external evaluation as may be directed by the Executive Committee, to verify that annual CFC
consumption levels correspond to those agreed and that the implementation of the Refrigeration (Manufacturing)
Sector Phase-out Plan proceeds as scheduled and agreed in annual implementation programmes.

5. The Execcutive Commiitee agrees to provide Iran with flexibility in using the agreed funds to meet the
consumption limits indicated in Table-1. The Exccutive Committee has the understanding that during
implementation, as long as 1t is consistent with this Agreement, the funds provided to Iran pursuant to this
Agreement may be used in the manner that Iran considers will achieve the smoothest possible CFC phase-out,
consistent with operational procedures as agreed between Iran and UNDP in the Refrigeration {Manufacturing)
Sector Phase-out Plan as revised and as indicated in the annual implementation programmes. In the Executive
Committee’s acknowledgement of the flexibility available to Iran in achieving a complete CFC phase-out in the
Refrigeration (Manufacturing) Sector, it is understood that Iran is committing to provide the necessary level of
resources as may be required for the implementation of the plan and for achieving the consumption limits
indicated in Table-1 above.

6. The Government of Iran agrees that the funds being agreed in principle by the Executive Committee at its 38"
Meeting for the complete phase-out of CFCs in the Refrigeration (Manufacturing) Sector are the total funding that
will be available to Iran to enable its full compliance with the reduction and phase-out as agreed with the
Executive Committee, and that no additional Multilateral Fund resources will be forthcoming for any related
activities in the Refrigeration (Manufacturing) Sector. It is also understood that aside from the agency fees
referred to in paragraph 8 below, the Government of Iran, the Multilateral Fund, and its Implementing Agencies,
and bilateral donors will neither request nor provide further Multilateral Fund related funding for the
accomplishment of the total phase-out of CFCs in the Refrigeration (Manufacturing) Sector in Iran.

7. The Government of Iran agrees that if the Executive Committee meets its obligations under this Agreement,
but Tran does not meet the reduction requirements cutlined in Table-1 and other requirements outlined in this
Agreement, the Implementing Agency and the Multilateral Fund will withhold subsequent tranches of funding
outlined in Table-1, until such time as the required reduction has been met. It is clearly understood that the
fulfillment of this Agreement depends on the satisfactory performance by both the Government of Iran and the
Executive Committee of their obligations. In addition, Iran understands that with respect to all calendar year
targets beginning with 2004, the Multilateral Fund will reduce the subsequent tranches and therefore the total
funding for Annex-A Group-l substances in the amount of US$ 11,200 per ODP MT of reductions in
consumption not achieved in any year, unless the Executive Committee decides otherwise.

8. UNDP is the Implementing Agency for the implementation of this Phase-out Plan, which will be completed
by the end of 2006. A fee of 13% (for the first US$ 0.5 million) and 11% (for the amount in excess of US$ 0.5
million) been agreed in accordance the relevant Executive Committee Decisions as indicated in Table-1. As the
main implementing agency, UNDP would be responsible for the following:

a) Ensuring performance and financial verification in accordance with specific UNDP procedures and
requirements as specified in the Refrigeration (Manufacturing) Sector Phase-out Plan;

b} Reporting on the implementation of the annual implementation programmes to be included as part of each
annual programme starting with the submission for the 2004 annual implementation programme prepared
in 2003;

¢) Providing verification to the Executive Committee that the control targets listed Table-1 and the
associated activities have been met;

d) Ensunng that technical reviews undertaken by UNDP are undertaken by appropriate independent
technical experts;
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e) Assisting Iran in preparation of annual implementation programmes, which will incorporate achievements
in previous annual programines;

f) Carrying out required supervision missions;

g) Ensuring the presence of an operating mechanism to enable effective, transparent implementation of the
programme, and accurate data reporting;

h) Verifying to the Executive Committee that CFC consumption phase-out in the Refrigeration
(Manufacturing) Sector has been completed based on the schedules listed in Table-1;

i) Ensuring that disbursements are made to Iran based on agreed performance targets in the project and
provisions in this Agreement;

j) Providing assistance for policy, management and technical support for implementation of the Sector
Phase-out Plan, as and when required.

9. The Government of Iran also commits through this Agreement, to permanently sustain the reductions
indicated in Table-1.
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TECHNICAL REVIEW.

1.Country:
lran.

2.Project Title:
Sector phaseout plan for CFCs in the refrigeration (manufacturing)

sector in lran.
3.(Sub)Sector:
 Refrigeration. Rigid foam.

This review only covers the foam part.

4.CP-Relationship:
Iran ratified the Vienna Convention and the Montreal protocol in 1890,
The CP was preparad in 1993 with the aim 1o eliminate OSD, whereby
priority was given to the foam and refrigeration sectors.
The Ozone Layer Protection Center supervises and coordinates phaseout
offorts through the adoption of the strategy formulated by the National
Ozone Committes, in cooperation with the conguming and supplying
industries, and heiped by the implementing agencies.

- Complete phaseout is now foressen early 2007.

5. Technology:
in order to eliminate the remaining ODS in the refrigeration manutacturing
sector, this project foresees a combination of investment, technical
support and policy, and managing componantes.
Under the first hoading, and for the mediumsized enterprises, individual
subprojects covering 25 companies are foreseen, which can be spilt up
into domestic (13 units) and commercial refrigeration (12 units).
The small enterprises count 2 group subprojacts, respectively with 30 and
25 companies, the latter group having no foaming baseline.
in all projects, CFC 11 will be substituted with HCFC 141b The
iustification is acceptabie (as mentioned in 5.4}, It 1 15 considered as an
interim step to a zero ODS solution.
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The technical changes, as explained under 4.1.1, as well as the technical
assistance (as clarified under 4 1.2, 4.1.3 and 4.1.4) are correct.
The policy and management support componant should foresee further
information to the eligible companies as to inform them when a technically
and economically zero ODS technology i3 available in iran.
6. Environmenta) Impact:
" HCFC 141b has an ODP and a GWP of 0.1 (vs 1.0 for CFC 11). The
' smog potential is about ten times the one of CFC 11, The emission
legisiation of lran must be consulted, and the workplace concantration
© must be monitored and kept below the legal value.
7.Project Costs:
~ Both ICC and 10C can be accepted as presented,
8 !g}é ismentation;
Can be accepted as presented, but ten quarters seem rather long.
Q‘Reizommandagig;
It is recommended to accept the projoct.

Propared by Dr. Hubert Creyf, UNDP Foam Sactor Reviewer,

Date: 082502, ! /



oject Propasst Reyiew -

Country: IRAN
Firm Various
Type: Refrigeration (Manufacturing) Sector Phase-out Plan
Date: September 2002
RTU-UN/Pav-LK-20338-dl
Scope

The plan under review covers the conversion in Iran of the reraining CFC consumption in the minnifacauring of all domestc and
commercial relngeration waits (it exciudes the servicing sector). Only the refrigeration pan bes been yeviewed.

1. Project Objectives and Institutional Framework
No comments regarding this description. The (existing) legisiation is adequately described.

2. Description of the Refrigeration Sector

The dascription of the background and the structure of the refrigeration soclor are dear, 3.2.1 “Bupply industry* and 3.2.2
“User Industry” give a good overview. in fact, the domeslic manufacturing sector to date only deals with a fow medium sized
manufacturers, the commercial seclor deals with a large number of small and medium sized manufacturers, The QDP
tonnes (and CE values) given in the tables 1-2/3 are clear. 1t Is useful Information to leam that the nel refrigaration
consumption for 2001 is 1933 ODP lonnes (exduding servicing): a large amount of CFCs has already been addressed in
approved projects (about 75%). The conclusion is correct {from the figures given from the sutvey that are confinning) that a
"nat” consumption of 385 OOP tonnes (of the consumption in refrigeration in 2001} still needs to be addressed via projects
{or a sectoral plan for manufacturing), where a small portion is ineligible. Table 2 gives an adequate description of the
historic project information, whers the domestic and commercial sectors had 2 funding level of US$10.97/0DP kg.

The description of the historical approach (and technology choices) in phasing oul as given in sections 3.3.1 and 3.3.2 does
not raise questions. The current stalus as presenied In section 3.3.3, particularly regarding the CFC phase-oul is adequale.
it is ussful information to leam that enly 20% of the total consumption are for serviving. Chapter 3.4, ssctions 3.4.1, survey
methodology, and 3.4.2, survey results, do not reise comments. Looking at non-eligibifity and elfigibility is correctly
interpreled. Tables 4 and 5 give brist descriptions of the companies concemed (emall-sized and medium sized companies),
which is supported by sactions on "products manufactured”, *baseline equipment’, baseline resources’ ste. Annex 2, which
presonts a list of the companies lo be addressed, including with baseline information, is in order.

3. Project Description

The plant and process investments material given here is identical to the malerial given in separate projects before. A brief
explanation Is given why vacuum pumps cannot be ralrofitted (although the list does not really explain issues), which Is
accoptable. It can be assumed {although there may be exceplions) that the existing refrigerant charging kits are not suitable
for HFCs. Undsr "refrigerant operation’ par! ¢ it is mentioned “upsizing the condensers and reenginesring evaporators and
condensars, so as to ensure the levels of cleanliness...”. The first is enginesring for product parformance, the second has
to do with the manufacturing process. This needs to be comrecled (as far as experience from camparable projects is
soncarnad, this can sasily be reworded or changed).

The tachnical assistance is the important issue. One can assis! companies via national consuliants and experts, but it
should be emphasised that one needs lo make provisions that the companies do not stick to the use of CFCs (if they are
cheap and available); in fact the small companies ars comparable 1o small servicing companies whers the sama issua plays
an imporiant Tole.  This implies destruction of old equipment, national monitoring, and soma kind of certification of the
manufacturing people and the produtts,

Project: IRAN Refrigeration Manufacturing Sector Phasecut Plan 1
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This is explicity mentioned under “technical support component” point ¢ “.._sustaining the CFC free lachnologies®, The
important issue is the question *how can braining and certification guarantes that the non-CFC operations become
“sustainable’. This is pertinent and is -as mentionsd- addressed in section 42,

No comments o the management component descripion.  This management could indead be part of the system that
guarantees that operalions are CFC hes, and one should attribule to this management component a clear reporting
requirement on all kind of phenomeana {verification of OFC phase-out, reporting system of CFCs and substitutes ofc.).

4, Technology

The summary of the selection of the altemative technology for conversion is brief and adequate. The proposal gives a short
overview of the refrigerant candidates for domesticfcommercial refrigeralors, 1.e. HCF-134a, HFC-1524, propane and
isobutane and their mixture (1:1). In fact, only, HFC-134a [R-404A) and isobutane are globally valid options for new
equipmant; it is acceptable that the proposal mentions that flammables are not suited for the SME operations considered
here. The choice for HFC-134a (R-404A) i acceplable,

5. Environmental impact
The refrigerant HFC-134a (R-404A) proposed has no ODP and acceplable other environmental characteristics,

8. Project costs

The foliowing to the project costs:

Incremental capital and operating costs and conlingencies etc. amount to USS4.832 miftion, with a CE of 13.00/kg ODP. If
this is compared to the cost effeciiveness of historical approvals for medium or small commercial and domestic firms, being
about US$10.97 {ses Annex Tin the proposal), one can observe thal the CE value in this proposal is about 16% higher,
which is rather difficult to explain in generel terms (mainiy dus to costs for foaming equipment),

No comments to Annex 1 and Arnex 2. The values mentioned in the Surmmary of Annex 2 are consisisnt,

Costs given per company for domestic refrigeration manufacturers {US§27.000 per company, Annex 3} and for small and
medium sized enlerprises in the commercial sub-setiar {LS38,000 and 13,500 per commercial rafrigeration cumpany for the
refrigerant operation presentsd in Annex 3) are acceptable. The calculation of operational cosls on the basis of tha chamica
only is acceptable {Annex 3). No comments to the cost sffectiveness caiculalion,

Costs for quality and product standards consuitaricy are acoeptable {it cannot be judged whether it shoud i be more than
US$500 per day}; the same applies to the policy component (it cannot be judged whether it should be US$100 per day).

7. implementation time frame (disbursement schedule)
No comments. The draft agreement cannot bs commentsd to,

8. Recommandation
The conversion project Is supported whera it concerns the entire project concept (for the refrigeration compenents) and the
various slements, both invesiment and non-investment activities.

Eindhoven, 02 08 25

Kuijpors, LIM
Choxt-generalinaject wrndp753
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FROM : UNDP PHONE NO. : 889821 8738864 May. 26 2802 @3:11AM Pl
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»-

Ref: ............ S Islamic Repub“c Of Il'ﬂll
DALC e vrsrrerereemmnarissssonpasns Department of Environmeont

In the name of God

Momreal Protocol Unit~ ,
. United Nations Develt:opment Programme .
- 304 Bast 45™ Street o
New York NY 10017

Dear Sirs

The Govcrnmeut of the Islamic Repubhc of Iran hereby requests UNDP to subrmt pro;ects
listed below to the 37% Meeting of the Bxecutive Committee of the Multilateral Fund for the
Implemenmmn of the Montreal Protocol.

" 'Name of Profect - Type of ODS Ops oDns Implementing
- | Consumption Phase-out Agency
IR L ' (ODP-MT) {QDP-MT)
Group (Pajang, Azizian) CFC.{}, CFC-12 9.79 9.28 | UNDP
All Felez CFC-11, CFC-12 8.62 8.14 | UNDP
-| Nik Boroudati & Hamratl CFC-11, CFC-12 26.75 25.12 | UNDP
[ NikSard ' _CFC-11, CFC-12 15,06 14.35 { UNDP
A Niksun Sanaat___ CFC-i1, CFC-12 - 16,19 15.21 | UNDP
Quj Bouran CPC-11, CFC-12 12.79 12.00 [ UNDP

oDSs coﬁsumptlon Data

1. Thc ODS consumption figures of the projects have Bccn vatlidated by the Ozone Laycr
Protection Unit of Iran, our national ozone umt

2, The ODS consumption data have been retained in the records of the Ozone Layer
Protection Unit for reference and/or future verification.

3. The Govermment has been advised by Ozone Layer Protection Unit that the agreement
to the projects indicates a commitment to ensure that the validated ODS phase-out
. figures will realize a sustained reduction from

Other Actions
4. Tt is understood that in accordance with the relevant guidelines, the funding received
for a project, would be partially or fully returned to the Multilateral Fund, in cases

Environmental Research Center, Pardissan Park. Hemmat Highway, PO. Box 14665/159
Tehran JRAN Tel 9821-8261116 Fax: 9821-8261117 e.mail : Ozone@Accir.com
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Ref . vrvcmmrrirersstonsorsnnrinians Ysiamic Republic of Iran
Department of Environment

In the name of God
where technology will be changed during implementation without informing the
Multilateral Fund Secretariat and/or without approval from the Executive Committee.

5. Ozone Layer Protection Unit undertakes to monitor closely, in cooperation with the
‘customs authorities and the environmental protection authorities, the imports of CFCs
and to combine this monitoring with periodic plant visits, for checking unauthorized

use of CFCs,

6. Wherever applicable, Ozone Layer Protection Unit will cooperate with UNDP to
- conduct safety inspcetions and keep records of fires arising from conversion projects.

HCEC. Justification

7 In line with Decision 27/13 of the Executive Committce and in recognition of Article
2F of the Montreal Protocol, the Government of Iran:

i:) 'Has reviewed the specific situations involved with the projects mentioned above as
- well as its HCFC commitments under Article 2F.

{i) Has nonetheless determined that at the present time, the projects need to use HCFCs

for an interim period with the understanding that no funding would be available for
future conversion from HCFCs, for the enterprises;involved. '

“Yours Sincereiy
Dr. Yousef Hojjat

Natiomj}r and

Deputy Head of Department of Environment

May 22,2002

Environmental Research Center, Pardissan Park. Hemmat Highway, PO. Box 14665/159
Tehran.IRAN Tel 9821-8261116 Fax: 9821 8261117 e.mail } Ozone@Accir.com

- ™ . o



TO : PHONE NO, : BR431260266004 MAY. ©.2082 1:23FPM P 7
FROM : OZ0NE OF - (CECIRAND PHONE ND. @ 8@38B21 3261117

Refil /. 5 88 D

i , Islamic Republic of Iran
Date,, ) Mayr.... Lee 2

Department of Environment
Human Environment Affair

In the name of God
| sovernment Note of transmittal of investment projects to the executive committee of
the multilateral fund for the implementation of the montreal protocol

‘I he Government of the Islamic Republic of Tran requests UNIDQO to submit the project(s)
sted in Table 1 belcw to the Executive Committee of the Multilateral Fund for the
nplemeuntation of the Montrcal Protocol for consideration at its 37" Mecting.

i getion 1z ODS Consumption Data

'The ODS consumption figures of the projects has/have been validated by the National
Jrzane Unit (NOU).

1'he consumption du‘a have been mtamed in the records of the NOU for reference and/or
Cilure VCrl[lbdtlUIlo '

“he Government has been advised by the NOU that the agreement to the projects indicates
: commitment to ensure that the validated phase out figures were realized and yielded a
sustained reduction from the 2001 consumption of 53.85 ODP tonnes for the refrigeration
isetor, P

.‘able 1: Projects Submlitted to the 37" Meeting of the Executive Cummilice by

|INIDO e
Mﬁ?« :ct Title/Sector | Type of | Consumptio | Amount to
ODS n (ODP be Phased
Tonnes) , Out (ODP
(2001) Tonnes),
I (2004)
Rel| igeration Sector .
Pha ing out CFC-11 by conversion to HCFC-141b CFC-il 53.85 51.60
anil CFC-12 to HFC-134a technology in the &

man ufacture of cominercial refrigeration equipment | CFC-12
at 1.1e first medium size wnbrella group of Tranian
Coinmercial Refrigeration Manufacturers (Steel
W ¢k Co., Abbas Ali Nazari & Share Holdérs
“Y qhnoosh Co.”, Sard va Garm Sazi Pars Sasan
Cec., Momlaz Gharb Co. and Sard Sozan Kavir

| Ke:nan)

{ Tan - 53.85 51.60

Ozone Office-Environmental Research Center-Pardisan Park-Hemmat Highway-Tehranran  PO.Box 14665/159
Fax: {+ 98221) 8261117 Tel: (+9821) 8261116 - e.malilt i Dacci m
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Dates 5 1 B Py Islamie Republic of Iran

Department of Environment
Human Environment Affalr

In the name of God
Scution I Other Relevant Actlons Arising from Decision 33/2

It i+ undeorstood that, in accordance with the relevant guidelines, the funding received for a
pru ect would be partly or fully returned to the Multilateral Fund in cases where
teclinology was changed during implementation of the project without informing the Fund
e - retariat and without approval by the Executive Committee;

Tt National Ozone Unit undertakes to monitor closely, in cooperation with customs

au torities and the env ironmental protection authorities, the importation and use of CFCs
ar: to combine this monitoring with occasional unscheduled visits to importers and

rer: picnt manufacturing companies to check invoices and storage areas for unauthorized
us: of CFCs,

‘I, » National Ozone Unit will cooperate with the relevant implementing agencies to
ounduct safety inspections where applicable and keep reports on incidences of fires
reiulting from conversion projects.

i :tion III:  Projects Requiring the Use of HCFCs for Conversion

I line with Decision 27/13 of the Executive Committee and in recegnition of Article 2F of
I Montreal Protogcol, the Government

hiis reviewed the specific situations involved with the projects; Steel Work Co., Yakhnoush
€ ., Sard va Garm Sazi Pars Sasan Co., Momtaz Ghurb Co. and Sard Sazan Kavir
K rman Co. as well as its HCFC commitments under Article 2I7; and

b 13 nonetheless determined that, at thé présent titne, the projects needed to use HCFCs for
s interim period with the understanding that no funding would be available for the future
¢ nversion from HCFCs for the companies involved.

Ozone Office-Environmental Research Center-Pacdisan Park-Hemmat Highway-Tehran,ran  PQ.Box 14665/159
Fax; (+ 9821) 8261117 Tel: (+95821) 8261116 e.mail: Qzoneollice@@aceit.som
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R"rozi‘, 136_ . Islamic Republic of Iran
Date:.b-! tr kol Department of Environment
Human Environment Affair

In the name of God

Net ¢ and signature of responsible Officer:

4

Date: ¥ May 2002

D i gnation:

Or,2aly Head of Be Depar? menal_Ear Human
a/ Be Ozone MNaZional!

E i veronmenl A€air an
Eryecl Lireelor

v ephone:_ (¢ 782/ Bes W /&
bae (r982/)826 W17

_Eenail _Qporne D Aacelr. Cont
f ‘ Gzone Office-Envircnmental Research Center-Pardisan Park-Hememat Highway-Tehranran  PG.Box 14665/153
Fax: (+ 9821) 8261117 Tel: (+9821) 8261116 e.mail; Qzongofiiceaceit.com
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Government Note of transmittal of investraent projects to the executive committee of
the multilateral fund for the implementation of the montrea] protocol

The Government of the Islamic Republic of Iran requests UNIDO to submit the
project(s) listed in Table 1 below to the Executive Committee of the Multilateral Fund for
the linplementation of the Montreal Protocol for consi deration at itg 37" Meeting,

Section I: DS Consumption Data

L, The ODS consumption figures of the projects has/have been validated by the
National Ozaone Unit (NOU).

2 The consumption data have been retained in the records of the NOU for reference
and/or future verification, :

3. The Goverament has been advised by the NOU that the agreement to the projects
indicates a commitment to ensure that the validated phase out figures were
realized and yielded a sustained reduction from the 2001 consumption of 48,952
ODP torines for the refrigeration sector.

Table 1: Projects Submitted tg the 37 Meeting of the Executive Committec by
INIDO

* ’roject Title/Sector Type of Consumptio | Amount to

oDs n (ODP be Phased
Tonney) , Out (ODP

‘ (2001) Tonnes),

y < 2004

r | tefrigeration S tor ( ;

N hasing out CFC-11 biy Conversion to HCFC-1411 CFC-11 | 48.953 47.049
Py

ind CFC-12 g HFC-1 3da Technology i the

Hanufacture of Domestic Refrigeration Equipment CFC-12
i the First Medium Size Umbrella Group of ‘
I anian Domestic Refiigeration Manufactijrers

HMohammad Zadeh Industrial Group, Kavit Yazd

‘i irma Co, , Sarshar Braudat Co, “Sonya™) / Dom.

s
I itald | 1 | 48.952 [47.049 j
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In the name of God

fiotionTl:  Other ltelovant Actions Arising from Decision 33/2

i It is understood that, in accordance with the relevant guidelines, the funding
received for a project would be partly or fully returned to the Multilateral Fund in
cases where technology was changed during implementation of the project without
informing the Fund Secretariat and without approval by the Executive Committee;

3, ‘The National Ozone Unit undertakes to moniior closely, in cooperation with
customs authorities and the environmental protection autheritios, the importation
and use of CFCs and to combine this monitoring with occasional unscheduled
visits to importers and recipient manufacturing companies to check invoices and
storage arcas for unauthorized use of CFCs.

| The National Ozone Unit will cooperate with the relevant implementing agencies
to conduct safety inspections where applicable and keep reports on incidences of
fires resulting from conversion projects.

iisction N Projects Requiring the Use of HCFCs for Conversion

In line with Decision 27/ 13 of the Executive Committee and in recognition of

Article 2F of the Montreal Protocol, the Government

1) has reviewed the spcciﬁc situations involved with the projects; Mohammad
Zadeh Industrial Group., Kavir Yazd Sarma Co. , Sarshar Broudol Co.
“Sonya” as well as its HCFC commitments under Article 2F; and

at the present time, the projects needed to
understanding that no funding
from HCFCs fot the

(i)  has nonetheless determined that,
use [ICFCs for an interim period with the
would be available for the future conversion

companies involved. -
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" ame and signature of responsible Ofticer:

Designation: 0_\ Date: L’ Mﬂy 2002
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Ref0[1/7;46 Islamic Republic of Iran
Date:..f.£. 5 p fnz...z.ﬁp 9 Department of Envi_ronme_ant
: Ozone Layer Protection Unit

In the name of God

38th Mecting of the Executive Committee of the Multilateral Fund for the Implementation of the Monireal Protocol

GOVERNMENT NOTE OF TRANSMITTAL OF INVESTMENT PROJECTS TO THE EXECUTIVE
COMMITTEE OF THE MULTILATERAL FUND FOR THE IMPLEMENTATION OF THE MONTREAL
PROTOCOL .
PROJECT(S) OF THE GOVERNMENT OF THE ISLAMIC REPUBLIC OF IRAN

The Government of lslamic Republic of Iran requests UNIDO to submit the projects listed in Table
1 below to the Executive Committee of the Multilateral Fund for the Implementation of the Mantreal Protocol
for consideration at its 38th Meeting.

Section I; ODS Consumption Data
1. The ODS consumption figure of the projects have besn validated by the National Ozone Unit
(NOU). :

2 The consumption data have been retained in the records of the NOU for reference and/or
future verification.

3. The Government has been advised by the NOU that the agreement to the project

indicates a commitment to ensure that the validated phase-out figure was realized and yielded a
sustained reduction from the 2001 consumption of ODP tonnes for the refrigeration sector

Table 1: Projects to be Submitted to the 38" Meeting of the Executive Committee by UNIDO

Type of ‘ Amount to be Phased
Project Title/Sector oDs (coc'ggtfrmos ::2). Out (Oagoz?nnes).
. (2001)

Refrigeration Sector
Phasing out CFC _ 11 by convertion to HCFC_141b CFC-11, | s0.96 48.87
And CFC _12 TO HFC-134a technology in the manufacture | CFC~12 '
of domestic refrigeration equipment at the first medium sized
umbrella Group of Iranian Domestic Refrigeration
Manufacturers Fanavar Novin Persia Co., . , .

B . Milad Khorram Co., Babak Ind. Co., Arminco Co.
Total

Section Il Other Relevant Actions Arising from Decision 33/2
4, It is understoed that, in accordance with the relevant guidelines, the funding received for a

project would be partly or fully returned to the Multilateral Fund in cases where technology was
changed during implementation of the project without informing the Fund Secretariat and without
approval by the Executive Committee;

Projects of the Government of the Islaniic republic of Iran Date: (Page 1 of 2)

Environmental Research Center, Pardissan Park. Hemmat Highway, PO. Box 14665/159
TehranJRAN Tel 9821-8261116 Fax: 9821-8261117  e.mail : Ozone@accir.com
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Islamic Republic of Iran
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In the name of God

38th Meeting of the Executive Committee of the Multilateral Fund for the Implementution of the Montreal Protocol

5. The National Ozone Unit undertakes to monitor closely, in cooperation with customs
authorities and the environmental protection authorities, the importation and use of CFCs anq to
combine this monitoring with occasional unscheduled visits to. importers and recipient
manufacturing companies to check invoices and storage areas for unauthorized use of CFCs.

6. The National Ozone Unit will cooperate with the relevant implementing agencies to conduct
safety inspections where applicable and keep reports on incidences of fires resulting from
conversion projects.

Section Ili: Projects Requiring the Use of HFCs for Conversion

T. n tine with Decision 27/13 of the Ex Com and in recognition of Article 2F of the Montreal  Protocol, the
Government
(a) has reviewed the specific situation involved with the projects: Fanavar Novin Persia Co.,
: ~ Milad Khorram Co., Babak Ind. Co., Arminco Co. as well as their HCFC
commitments under Article 2F; and
(b) has nontheless determined that, at the present time, the projects needed to use HCFCs for an
interim period with the understanding that no funding would be available for the future conversion from
HCFCs for the companies involved.

Name and signature of responsible Officer :

Fereidoun Rostami < (2175 }‘ﬂ‘“\/t‘

Designation; Ozone Office Manager
Date; 18 September 2002

Address:
Environment Research Center, Pardissan Park. Hemmat Highway,
Ozone Layer Protection Unit
| PO. Box 14665/159 B
Tehran - IRAN '
Telephone: +98 21826 1116
Fax: +98 21826 1117
E-mail: Ozone@accir.com
Prajects of the Government of the Islamic republic of Iran Date:_j¥.9.02 (Page 2 of 2)

Environmental Research Center, Pardissan Park. Hemmat Highway, PO. Box 14665/159
Tehran.IRAN Tel 9821-8261116 Fax: 9821-8261117  e.mail ; Qzone@uccir.com
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FROM : OZONE OFFICECIRAND PHONE NO. @ BB9821 8261117

GOVERNMENT NOTE OF TRANSMITTAL OF INVESTMENT PROJECTS

TO THE EXECUTIVE COMMITTEE OF THE MULTILATERAL FUND
FOR THE IMPLEMENTATION OF THE MONTREAL PROTOCOL

PROJECT OF THE GOVERNMENT OF THE ISLAMIC REPUBLIC OF IRAN

The Government of Iran requests UNDP to submit the project(s) listed in Table 1 below, to the Executive

Committco of thoe Multilateral Fund for the Implementation of the Montreal Protocol for considoration at
its 38™ Meeting,

Section I1: ODS Consumption Data

1. The ODS consumption figure of the project has been validated by the Ozone Layer Protection Center,

2. The consumption data have been retained in the records of the Ozone Layer Protection Center for
reference and/or future verification.

3. The Government has been advised by the Ozone Layer Protection Center that the agreement to the

project indicates a commitment to ensure that the validated phase-out figure would be realized and
would yield a suctained reduction from the CV 2001 consumption of 2,268 ODP MT for tho
Refrigeration Sector.

Table 1: Project Submi - h ti mumitt
Project Tlue Secwr/Sub-Svcior ODS Phuse-vut Luplemendng
(ODP MT) __Agency

Sector Phase-out Plan for CFCs in
the Refiigeration (Manufacturing) | Refrigeration Sector
Sector in Iran (excluding Servicing) 372 UNDP

Sccton II: Other Relcvant Actlons Arising from Declslon 23/2

4. It is understood that, in accordance with the relevant guidelines, the funding received for a project
would be partly or fully returned to the Multilateral Fund in ocases where technology is changed

during implementation of the project without informing the Fund Scerctariat and without approval by
the Executive Committee;

5. The Ozone Layer Protection Center undertakes to monitor closely, in cooperation with customs
authoritics and the environmental protection authorities, the importation and use of CECs and to
combine this monitoring with occasional unscheduled visits to importers and recipient manufacturing
companics to check invoices and storage areas for unauthorized use of CFCs,

6. The National Ozone Unit will cooperate with the relevant implementing agencies to conduct safely

inspections where applicable and keep reports on incidences of fires resulting from conversion
projects.
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Scetion IIl:  Projccts Requiring the Use of HCFCs for Conversion

7. In line with Decision 27/13 of the Executive Committee and in recognition of Article 2F of the
Monircal M'rotocol, the Government

(i) has reviewed the specific sitiations invnlved with the recipients/participants in this project, as
well as its HOFC commitments under Article 2F; and

(ii)has nonetheless determined that, at the present time, the project needs to use HCFCs for an
interim perind with the understanding that nn fimding wonld he availahle far the futira
conversion from HCFCs for the recipients/participants involved.

Signature:
Date: 25 September 2002
Name: Dr. Yousef Hojjat

Deslgnation: Deputy Head, Department of Environment
Telephone: 98-21-8267991
Fax: 98-21-8267990

Emall: ozone@accir.com






