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PROPUESTAS DE PROYECTOS: IRÁN

Este documento consta de los comentarios y las recomendaciones de la Secretaría del
Fondo sobre las siguientes propuestas de proyectos:

Refrigeración

•  Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a
tecnología de HFC-134b en la fabricación de equipos de
refrigeración comercial en Ali Felez Co.

PNUD

•  Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a
tecnología de HFC-134b en la fabricación de equipos de
refrigeración comercial e industrial en Nik Boroudati & Hararati
Co.

PNUD

•  Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a
tecnología de HFC-134b en la fabricación de equipos de
refrigeración comercial en Nik Sard Co.

PNUD

•  Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a
tecnología de HFC-134b en la fabricación de equipos de
refrigeración comercial y espumas rígidas en Ouj Bouran Co.

PNUD

•  Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a
tecnología de HFC-134b en la fabricación de equipos de
refrigeración comercial en dos empresas (Sanaye Boroudati Pajang
y Yakhchalsazi Azizian)

PNUD

•  Eliminación de CFC-11 y CFC-12 por medio de conversión a
tecnologías de HCFC-141b y CFC-12 y HFC-134a en la
fabricación de equipos de refrigeración comercial en el Primer
grupo general de empresas medianas de fabricantes de refrigeración
comercial iraníes.

ONUDI
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•  Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a
tecnología de HFC-134b en la fabricación de refrigeradores
domésticos en Niksun Sanaat Co.

PNUD

•  Eliminación de CFC-11 y CFC-12 por medio de conversión a
tecnologías de HCFC-141b y CFC-12 y HFC-134a en la
fabricación de equipos de refrigeración doméstica en el Primer
grupo general de empresas medianas de fabricantes de refrigeración
comercial iraníes

ONUDI

•  Eliminación de CFC-11 y CFC-12 por medio de conversión a
tecnologías de HCFC-141b y CFC-12 y HFC-134a en la
fabricación de equipos de refrigeración doméstica y comercial en el
Segundo grupo general de empresas medianas de fabricantes de
refrigeración doméstica y comercial iraníes

ONUDI

•  Plan sectorial de eliminación de CFC en el sector de refrigeración
(fabricación)

PNUD

•  Plan de gestión de refrigerantes para eliminar el uso de SAO en el
sector de servicio y mantenimiento de refrigeración (incluye:
capacitación en buenas prácticas de gestión de refrigerantes,
capacitación de funcionarios de aduanas y programa de
recuperación y reciclaje), primer tramo

ONUDI
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HOJA DE EVALUACIÓN DE PROYECTO
IRÁN

SECTOR: Refrigeración Uso de SAO en el sector (2001): 2 681,1 toneladas PAO

Umbrales de relación de costo a eficacia en el subsector: Comercial 15,21 $EUA/kg

Títulos de los proyectos:
a) Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a tecnología de HFC-134b en la fabricación

de equipos de refrigeración comercial en Ali Felez Co.
b) Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a tecnología de HFC-134b en la fabricación

de equipos de refrigeración comercial e industrial en Nik Boroudati & Hararati Co.
c) Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a tecnología de HFC-134b en la fabricación

de equipos de refrigeración comercial en Nik Sard Co.
d) Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a tecnología de HFC-134b en la fabricación

de equipos de refrigeración comercial y espumas rígidas en Ouj Bouran Co.
e) Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a tecnología de HFC-134b en la fabricación

de equipos de refrigeración comercial en dos empresas (Sanaye Boroudati Pajang y Yakhchalsazi Azizian)
f) Eliminación de CFC-11 y CFC-12 por medio de conversión a tecnologías de HCFC-141b y CFC-12 y

HFC-134a en la fabricación de equipos de refrigeración comercial en el Primer grupo general de empresas
medianas de fabricantes de refrigeración comercial iraníes.

Comercial

Datos de los proyectos
Ali Felez Nik

Bouroudati Nik Sard Ouj
Bouran

Dos
empresas

Primer
grupo,

empresas
medianas

Consumo de la empresa (toneladas PAO) 8,62 26,75 15,06 12,79 9,78 53,85
Impacto del proyecto (toneladas PAO) 8,14 25,12 14,35 12,00 9,27 51,60
Duración del proyecto (meses) 30 30 30 30 30 24
Monto inicial solicitado ($EUA) 97 726 268 158 186 687 111 747 136 026 741 925
Costo final del proyecto ($EUA):

Costo adicional de capital (a) 109 500 202 000 118 000 115 000 223 000 586 000
Gastos imprevistos (b) 10 950 20 200 11 800 11 500 22 300 40 100
Costo adicional de explotación (c) 36 499 91 622 67 263 27 375 53 541 115 825
Costo total del proyecto (a+b+c) 156 949 313 822 197 063 153 875 298 841 741 925
Propiedad local (%) 100% 100% 100% 100% 100% 100%
Componente de exportación (%) 0% 0% 0% 0% 0% 0%

Monto solicitado ($EUA) 97 726 268 158 186 687 111 747 136 026 741 925
Relación de costo a eficacia ($EUA/kg) 12,01 10,68 13,01 9,31 14,67 14,38
¿Financiación de contraparte confirmada? Sí Sí Sí Sí Sí
Organismo nacional de coordinación Departamento de Medio Ambiente
Organismo de ejecución PNUD PNUD PNUD PNUD PNUD ONUDI

Recomendaciones de la Secretaría:
Monto recomendado ($EUA)
Impacto del proyecto (toneladas PAO)
Relación de costo a eficacia ($EUA/kg)
Gastos de apoyo del organismo de
ejecución ($EUA)
Costo total al Fondo Multilateral ($EUA)
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HOJA DE EVALUACIÓN DE PROYECTO
IRÁN

SECTOR: Refrigeración Uso de SAO en el sector (2001): 2 681,1 toneladas PAO

Umbrales de relación de costo a eficacia en el subsector: Comercial 15,21 $EUA/kg
Doméstica 13,76 $EUA/kg

Títulos de los proyectos:

g) Conversión de CFC-11 a tecnología de HCFC-141b y de CFC-12 a tecnología de HFC-134b en la fabricación
de refrigeradores domésticos en Niksun Sanaat Co.

h) Eliminación de CFC-11 y CFC-12 por medio de conversión a tecnologías de HCFC-141b y CFC-12 y
HFC-134a en la fabricación de equipos de refrigeración doméstica en el Primer grupo general de empresas
medianas de fabricantes de refrigeración comercial iraníes

i) Eliminación de CFC-11 y CFC-12 por medio de conversión a tecnologías de HCFC-141b y CFC-12 y
HFC-134a en la fabricación de equipos de refrigeración doméstica y comercial en el Segundo grupo general de
empresas medianas de fabricantes de refrigeración doméstica y comercial iraníes

j) Plan sectorial de eliminación de CFC en el sector de refrigeración (fabricación)

Doméstica Doméstica/comercial Múltiples
subsectores

Datos de los proyectos
Niksun Sanaat

Co.

Primer
grupo,

empresas
medianas

Segundo grupo,
empresas medianas

Plan sectorial
de eliminación

Consumo de la empresa (toneladas PAO) 16,19 48,95 50,96 389
Impacto del proyecto (toneladas PAO) 15,21 47,05 48,87 372
Duración del proyecto (meses) 30 24 24 48
Monto inicial solicitado ($EUA) 161 517 541 745 604 493 2 500 000
Costo final del proyecto ($EUA):

Costo adicional de capital (a) 118 000 419 000 480 000 4 227 000
Gastos imprevistos (b) 11 800 30 600 30 700 384 200
Costo adicional de explotación (c) 31 717 92 145 93 793 350 236
Costo total del proyecto (a+b+c) 161 517 541 745 604 493 4 961 436
Propiedad local (%) 100% 100% 100% 100%
Componente de exportación (%) 0% 0% 0% 0%

Monto solicitado ($EUA) 161 517 541 745 604 493 2 500 000
Relación de costo a eficacia ($EUA/kg) 10,62 11,51 12,55 13,35
¿Financiación de contraparte confirmada? Sí Sí Sí Sí
Organismo nacional de coordinación Departamento de Medio Ambiente
Organismo de ejecución PNUD ONUDI ONUDI PNUD

Recomendaciones de la Secretaría:
Monto recomendado ($EUA)
Impacto del proyecto (toneladas PAO)
Relación de costo a eficacia ($EUA/kg)
Gastos de apoyo del organismo de
ejecución ($EUA)
Costo total al Fondo Multilateral ($EUA)
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HOJA DE EVALUACIÓN DE PROYECTO
IRÁN

SECTOR: Servicio de refrigeración Uso de SAO en el sector (2000): 475 toneladas PAO
(excluidos los equipos de aire acondicionado de vehículos)

Umbrales de relación de costo a eficacia en el subsector: n/d

Título del proyecto:

k) Plan de gestión de refrigerantes para eliminar el uso de SAO en el sector de servicio y mantenimiento de
refrigeración (incluye: capacitación en buenas prácticas de gestión de refrigerantes, capacitación de
funcionarios de aduanas y programa de recuperación y reciclaje), primer tramo

Plan de gestión de refrigerantes
Datos de los proyectos

Plan de gestión de refrigerantes

Consumo de la empresa (toneladas PAO) 475,00
Impacto del proyecto (toneladas PAO) 403,70
Duración del proyecto (meses) 48
Monto inicial solicitado ($EUA) 250 000
Costo final del proyecto ($EUA):

Costo adicional de capital (a) 5 729 098
Gastos imprevistos (b)
Costo adicional de explotación (c)
Costo total del proyecto (a+b+c) 5 729 098
Propiedad local (%) 100%
Componente de exportación (%) 0%

Monto solicitado ($EUA) 250 000
Relación de costo a eficacia ($EUA/kg) 14,14
¿Financiación de contraparte confirmada?
Organismo nacional de coordinación Departamento de Medio Ambiente
Organismo de ejecución ONUDI

Recomendaciones de la Secretaría:
Monto recomendado ($EUA)
Impacto del proyecto (toneladas PAO)
Relación de costo a eficacia ($EUA/kg)
Gastos de apoyo del organismo de
ejecución ($EUA)
Costo total al Fondo Multilateral ($EUA)
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DESCRIPCIÓN DEL PROYECTO

Antecedentes del sector

Consumo de CFC (Grupo I del Anexo A) y perfil de
eliminación gradual

Conforme a la Decisión 35/37, Irán ha seleccionado la
Opción 2 como punto de partida, con una cantidad de: 2 511,5 Toneladas PAO

- Consumo remanente de CFC admisible para financiación a la
38ª Reunión (según la Decisión 35/57, condición B) 1 708,1 Toneladas PAO

- Impacto de TODOS los proyectos de CFC presentados para su
financiación a la 38ª Reunión 1 106,9 Toneladas PAO

- Consumo remanente de CFC admisible para financiación una
vez aprobados los proyectos presentados a la 38ª Reunión 601,2 Toneladas PAO

Perfil del sector de refrigeración

- Consumo de CFC informado para el sector de refrigeración en
2001*

2 681,1 Toneladas PAO

- Cantidad de CFC a ser eliminada con los proyectos de
refrigeración en curso 977,5 Toneladas PAO

- Impacto de los proyectos de refrigeración presentados para su
financiación a la 38ª Reunión en el consumo remanente de
CFC

1 106,9 Toneladas PAO

* Sobre la base de los datos notificados a la Secretaría del Fondo

1. El Comité Ejecutivo ha aprobado 86 proyectos de inversión para eliminar
2 720,4 toneladas PAO de CFC utilizadas en la fabricación de refrigeradores domésticos y
refrigeradores comerciales. Se ha asignado alrededor de 31 millones $EUA a la ejecución de
estos proyectos. Los datos de consumo de SAO de 2001 en el sector de refrigeración se indicaron
como 2 681,08 toneladas PAO en el informe sobre la marcha de las actividades del programa de
país. El consumo de SAO de los proyectos aprobados pero no ejecutados asciende a
977,5 toneladas PAO, que arrojan como resultado un consumo remanente de 1 703,6 toneladas
PAO en el sector.

2.  El Gobierno de Irán notificó su consumo de CFC en el sector de refrigeración en el
período desde 1996 como sigue:

Año 1996 1997 1998 1999 2000 2001
Toneladas
PAO 1 070 3 045 2695 1 945 2 632 2 590



UNEP/OzL.Pro/ExCom/38/37

7

3. El PNUD y la ONUDI han presentado cinco proyectos individuales y cuatro proyectos
generales para eliminar el consumo de CFC en los sectores de refrigeración doméstica y
comercial de Irán. Además, el PNUD presentó un plan sectorial de eliminación de CFC en el
sector de refrigeración (fabricación) para incluir a todas las empresas restantes del sector. El
monto total de financiación solicitada asciende a 5 350 024 $EUA, y el impacto total de estos
proyectos es de 603,61 toneladas PAO.

4.  Las empresas utilizan dispensadores de alta y baja presión para operaciones de
espumación. Realizan las operaciones relacionadas con refrigerantes con bombas de vacío,
máquinas de carga y detectores de fugas en sus equipos básicos.

5.  La eliminación total de CFC-11 y CFC-12 se logrará por medio de la conversión de
tecnología a base de CFC-11 a tecnología de HCFC-141b como agente espumante y de CFC-12
a HFC-134a como refrigerante. Las máquinas de espumación existentes serán sustituidas o
retroadaptadas según los equipos básicos. Todas las empresas requerirán la sustitución o la
retroadaptación de unidades de carga industriales o portátiles, bombas de vacío y detectores de
fugas adecuados para el funcionamiento con HFC-134a. Otros costos incluyen rediseño, pruebas,
ensayos y capacitación. Las empresas solicitan costos adicionales que reflejan el costo más
elevado de los productos químicos y componentes.

 Justificación del uso de HCFC-141b

6. En el documento del proyecto se incluye la justificación del uso de HCFC-141b sobre la
base del análisis tecnológico y económico de las operaciones de cada una de las empresas. El
PNUD y la ONUDI indicaron que las empresas seleccionaron el uso de HCFC-141b como
tecnología provisional al cabo de deliberaciones con los organismos acerca de las alternativas
disponibles y las decisiones pertinentes del Comité Ejecutivo respecto del uso del HCFC-141b
como agente de espumación sustitutivo provisional.

7.  De conformidad con las decisiones pertinentes del Comité Ejecutivo sobre el uso de los
HCFC, se ha remitido y se adjunta una nota de transmisión del Gobierno de Irán en la que se
aprueba el uso de HCFC-141b en las compañías.

Plan de gestión de refrigerantes para eliminar el uso de SAO en el sector de servicio y
mantenimiento de refrigeración (incluye: capacitación en buenas prácticas de gestión de
refrigerantes, capacitación de funcionarios de aduanas y programa de recuperación y reciclaje),
primer tramo
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Sector de servicio y mantenimiento de refrigeración

8. En 2000, la cantidad total de CFC utilizada en Irán para el servicio y mantenimiento de
equipos de refrigeración fue de 475 toneladas, excluidas las unidades de equipos de aire
acondicionado de vehículos. En el plan de gestión de refrigerantes se informa que alrededor de
85 por ciento del consumo de CFC se ventea a la atmósfera debido a prácticas de servicio
deficientes y falta de herramientas para el servicio. Los equipos de refrigeración a base de CFC a
los que se presta servicio anualmente en Irán comprenden:

a) 1,6 millones de refrigeradores domésticos (8 por ciento del total de unidades) con
un consumo total de 400 toneladas (un promedio de 0,25 kg de CFC por servicio);

b) 80 000 unidades de refrigeradores comerciales (20 por ciento del total de
unidades);

c)  1 500 unidades de almacén frigorífico industriales y grandes (que representan el
total de unidades del país) se recargan dos veces por año con un consumo
estimativo de 300 toneladas; se calcula que en cada servicio se ventea alrededor
del 30 por ciento del refrigerante utilizado;

d) 400 camiones refrigerados, a los que se presta servicio dos veces por año, con un
consumo total de 4 toneladas de CFC-12.

9.  Hay aproximadamente 8 000 talleres de servicio de refrigeración registrados
y 2 000 talleres de servicio que no están registrados oficialmente. El total de 10 000 talleres de
servicio emplea a alrededor de 25 000 técnicos calificados y no calificados. Además, hay
2 000 talleres de servicio de equipos de aire acondicionado de vehículos que emplean a 4 000
técnicos.

10. Se calcula que, de estos empleados, 5 000 han recibido capacitación básica en
refrigeración y aire acondicionado. El resto de los técnicos han aprendido las técnicas en la
práctica o por medio de cursos cortos impartidos en centros de capacitación vocacional. La
mayoría de los talleres son pequeños y emplean entre dos y cuatro personas. Alrededor de
90 por ciento de los talleres no cuentan con bombas de vacío o detectores de fugas.

11. Las normas actuales de mantenimiento de los equipos de refrigeración son por lo general
bajas. Cuando se presta servicio a los equipos, la cantidad real de refrigerante utilizada es entre
dos y tres veces la carga del equipo; el refrigerante se usa comúnmente para la limpieza y el
enjuague del sistema. El parque de equipos de refrigeración instalado en todo el país se encuentra
en condiciones relativamente deficientes, especialmente en los subsectores de refrigeración
industrial y comercial. Las normas de mantenimiento son generalmente bajas y las fugas de
refrigerante son comunes.

12.  La dependencia del ozono desarrollará y aplicará las siguientes medidas de control:

a)  Aumentar los aranceles aduaneros o los impuestos sobre las SAO en el caso de
que no se alcancen las cifras previstas (reducción) de consumo;
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b) Brindar apoyo a las empresas de fabricación y servicio respecto de los permisos
requeridos para las actividades que eliminan las SAO;

c) Introducir un sistema de otorgamiento de licencias para los operadores de servicio
y mantenimiento de refrigeración y aire acondicionado a fin de realzar las mejores
prácticas de trabajo;

d) Brindar apoyo a las campañas de capacitación y publicidad utilizando los medios
de comunicación públicos y alentar a las diferentes ramas de la administración
pública a cooperar con el plan de eliminación gradual de SAO;

e) Alentar la participación de organizaciones voluntarias y grupos de ciudadanos
para brindar respaldo a los programas de capacitación.

13. El plan de gestión de refrigerantes incluye los siguientes componentes:

a) Programa de capacitación en buenas prácticas de refrigeración, a un costo total de
1 138 608 $EUA;

b) Programa de capacitación para funcionarios de aduana en el control de la
importación de SAO y equipos a base de SAO, a un costo de 229 200 $EUA; y

c) Programa de recuperación y reciclaje (excluido el subsector de equipos de aire
acondicionado de vehículos), a un costo de 4 361,290 $EUA.

14. La ejecución del plan de gestión de refrigerantes producirá la eliminación
de 405 toneladas PAO de CFC; el consumo remanente (75 toneladas) será eliminado hacia fines
de 2010 por medio de la aplicación de medidas reglamentarias y de la destrucción de los equipos
a base de CFC antiguos. La relación de costo a eficacia del plan de gestión de refrigerantes es de
14,14 $EUA/kg.

15. El proyecto de plan de gestión de refrigerantes fue presentado por medio de una nota
oficial firmada por el funcionario del ozono de Irán. Irán se ha comprometido a alcanzar, sin
otras solicitudes de financiación para el plan de gestión de refrigerantes, por lo menos la etapa de
reducción de 50 por ciento en 2005 y una etapa de reducción de 85 por ciento en 2007 para el
nivel actual de consumo (475 toneladas) del subsector de servicio y mantenimiento.

COMENTARIOS Y RECOMENDACIONES DE LA SECRETARÍA

COMENTARIOS
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Discrepancia de datos

16. Las propuestas del PNUD y la ONUDI (excepto el plan de gestión de refrigerantes)
fueron presentadas a consideración de la 37ª Reunión del Comité Ejecutivo. La Secretaría
identificó la cuestión de la discrepancia en los datos de consumo de SAO en el sector de
refrigeración. Por consiguiente, se retiraron todas las propuestas. Desde entonces, la Secretaría
ha mantenido amplias deliberaciones con el PNUD y la ONUDI y el Gobierno de la República
Islámica de Irán está intentando resolver la cuestión. Por el momento, lamentablemente, no se ha
resuelto esta cuestión. Las propuestas se presentan nuevamente a la 38ª Reunión. Además, la
ONUDI ha presentado un plan de gestión de refrigerantes para Irán.

17. La historia de las deliberaciones acerca de los datos de consumo de CFC en el sector de
refrigeración de la República Islámica de Irán se remonta a diciembre de 2000. Se presentaron
14 proyectos de refrigeración doméstica y comercial a la consideración de la 32ª Reunión del
Comité Ejecutivo. Se plantearon diversas cuestiones relacionadas con la lista de empresas de
refrigeración restantes de Irán, la confiabilidad de los datos sobre consumo de SAO en el sector
de refrigeración y la necesidad de demostrar un claro compromiso con la eliminación de las
SAO. Los proyectos fueron aplazados hasta la 34ª Reunión del Comité Ejecutivo
(Decisión 32/65).

18.  En respuesta a la Decisión 32/65, la Secretaría informó a la 34ª Reunión del Comité
Ejecutivo que después de amplias consultas con el Gobierno de Irán, el PNUD y la ONUDI, se
habían determinado cifras confiables del consumo de SAO en el sector de refrigeración en Irán.
El consumo de CFC de 1999 en el sector (1 920 toneladas PAO), incluidos fabricación y servicio
y mantenimiento, fue considerado la base para calcular el consumo remanente admisible para la
financiación en 2000, que se determinó que fue de 1 252 toneladas PAO, que incluyen
805,11 toneladas PAO para fabricación y 446,89 toneladas PAO para servicio y mantenimiento y
PyMEs. El Gobierno de Irán ha proporcionado una lista actualizada de las empresas restantes,
indicando sus niveles de producción y consumo de SAO. El Gobierno de Irán ha confirmado
también su compromiso de cumplir con el calendario de eliminación de SAO y con los requisitos
del Protocolo de Montreal, así como ha proporcionado la lista de acciones gubernamentales
específicas que respaldarán estos compromisos. La carta del Gobierno de Irán, de fecha 19 de
mayo de 2001, respecto de este tema se encuentra disponible en la Secretaría.

19. Esta información fue notificada a la 34ª Reunión del Comité Ejecutivo en respuesta a la
Decisión 32/65. El Comité Ejecutivo aprobó 14 proyectos aplazados desde la 32ª Reunión y el
PNUD y la ONUDI presentaron 14 nuevos proyectos en el sector de refrigeración, con una
eliminación total de 476,6 toneladas PAO. El consumo remanente admisible para financiación se
encontró en el nivel de 328,4 toneladas PAO para fabricación y 446,89 toneladas PAO para
servicio y mantenimiento y PyMEs.

20. Inmediatamente después de recibir la nota del 19 de mayo de 2001 en la que se establecía
el consumo remanente, la Secretaría recibió un informe de la dependencia nacional del ozono de
Irán sobre la ejecución del programa de país de Irán, que incluye datos de consumo de SAO para
el año 2000. Se notificó que el consumo total de CFC fue de 4 164,53 toneladas PAO. El
consumo de CFC en el sector de refrigeración fue de 2 634,53 toneladas PAO o 714 PAO más
alto que el nivel de consumo indicado en la nota antes mencionada. La Secretaría señaló esta
discrepancia a la atención de la dependencia del ozono y pidió aclaraciones al respecto. La
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Secretaría no recibió en ese momento una respuesta de la dependencia del ozono. Tal como se
determinó más adelante, la dependencia del ozono notificó los mismos datos revisados de
consumo de CFC a la Secretaría del Ozono.

21.  El PNUD y la ONUDI presentaron a la 35ª Reunión del Comité Ejecutivo 22 proyectos
destinados a la eliminación de 273 toneladas PAO. En su documento de evaluación, la Secretaría
informó al Comité Ejecutivo que, sobre la base del consumo remanente confirmado en la nota
del 19 de mayo de 2001, la aprobación de las propuestas presentadas llevaría el saldo del
consumo remanente en el sector de refrigeración de Irán a 503 toneladas PAO, que comprenden
56 toneladas PAO en el sector de fabricación y alrededor de 447 toneladas PAO en el sector de
servicio y mantenimiento y PyMEs.

22.  El PNUD y la ONUDI presentaron a la 38ª Reunión propuestas de proyectos para la
eliminación de 1 078,61 toneladas PAO. Además, según lo notificado en el informe sobre la
marcha de las actividades del programa de país de 2001, se eliminarán 350 toneladas PAO de
consumo de CFC-12 por medio de un proyecto para el subsector de servicio y mantenimiento de
equipos de aire acondicionado de vehículos que se presentará a una reunión futura. Ésta es la
primera vez que Irán notifica consumo en el sector de equipos de aire acondicionado de
vehículos.

23.  La Secretaría ha pedido explicaciones al PNUD, la ONUDI y el Gobierno de Irán acerca
de la discrepancia en los datos de consumo de CFC. La dependencia del ozono de Irán indicó a la
Secretaría que estudios nuevos han proporcionado datos de consumo de CFC más exactos y
adjuntó una lista revisada de las empresas restantes del sector de refrigeración (fabricación).
Respondió asimismo que “si bien el nivel de consumo de 1999 (de 1 920 toneladas métricas) en
el sector de refrigeración fue convenido entre el Gobierno de Irán y la Secretaría del Fondo
Multilateral (sujeto a las disposiciones del párrafo 6 de la nota del 19 de mayo de 2001), la
presentación de datos de 2002 y 2001 de la oficina del ozono de Irán refleja el consumo real del
sector. De conformidad con la Decisión 35/57 del Comité Ejecutivo, Irán ha seleccionado la
Opción 2 para determinar el punto de partida para la aplicación de su consumo nacional total y
del consumo remanente en los diversos sectores y se asignaron 1 075 toneladas métricas al sector
de refrigeración (excluidos los equipos de aire acondicionado de vehículos). Por lo tanto, se
solicita que la Secretaría del Fondo Multilateral proceda a examinar los proyectos individuales y
generales presentados por el PNUD y la ONUDI a la 38ª Reunión del Comité Ejecutivo. Todas
estas propuestas cubren las 1 075 toneladas métricas asignadas al sector de refrigeración.”

24. El Comité Ejecutivo puede estimar oportuno considerar si las propuestas para el sector de
refrigeración de Irán presentadas por el PNUD y la ONUDI resultan admisibles para la
financiación en vista de los datos informados por Irán el 19 de mayo de 2001. En sus
deliberaciones acerca de esta cuestión, el Comité Ejecutivo puede considerar oportuno tomar
nota de la Condición B de la Decisión 35/57 “Asimismo, se debe notar que las cifras resultantes
representan las SAO residuales máximas cuya reducción pagará el Fondo y que se debe mantener
en todos los aspectos la vigencia de la guía existente del Fondo relativa a la admisibilidad de los
proyectos”.



UNEP/OzL.Pro/ExCom/38/37

12

Lista revisada de empresas restantes en el sector de refrigeración

25. La Secretaría ha examinado la nueva lista de empresas y ha detectado algunas
discrepancias en la cantidad total de empresas incluidas. Además, la lista revisada indica que se
identificaron sólo 21 empresas fundadas después del 25 de julio de 1995. Sin embargo, la
ONUDI informó una cantidad mayor de empresas fundadas después del 25 de julio de 1995 (87)
en sus notificaciones a la Secretaría en marzo de 1999.

Costos adicionales de capital y explotación

26. La Secretaría examinó las propuestas e identificó diversas cuestiones relacionadas con los
costos de los equipos solicitados. Se solicitan costos adicionales de explotación para el plan
sectorial de eliminación de CFC para el sector de refrigeración (fabricación) por la suma de
350 236 $EUA. Muchas empresas incluidas en el plan sectorial tienen niveles muy bajos de
consumo de CFC. En el plan sectorial no se suministran cifras de producción. En la
Decisión 25/50, el Comité Ejecutivo incluyó disposiciones para aquellas circunstancias en las
que hay una gran cantidad de pequeñas empresas y no se dispone de información detallada sobre
el sector de refrigeración. Tomando en cuenta la ausencia de información sobre la producción y
la distribución de los productos fabricados por las empresas y la composición del poliol
premezclado utilizado, se ha aplicado la Decisión 25/50, en especial la parte (d) (párrafos (i) a
(v)).

27.  Además, no se puede establecer el consumo de las empresas para un período de tres años
por medio de los registros de producción y consumo. Puede no ser posible identificar los niveles
probables de producción (y, por lo tanto, de consumo) en los años futuros dado que no hay líneas
de producción instaladas en aquellas empresas en las que se montan productos en forma unitaria.
Aparentemente, muchas de las empresas incluidas la lista pertenecen al subsector de montaje,
instalación y carga de equipos de refrigeración según las directrices estipuladas en la
Decisión 31/45. Sobre la base de dicho criterio, la Secretaría notificó al PNUD que no hay costos
adicionales de explotación admisibles para la financiación en el plan sectorial para Irán.

28.  La Secretaría aún está analizando con el PNUD y la ONUDI cuestiones relacionadas con
los costos adicionales de capital y de explotación. Se informará del modo consiguiente al
Subcomité de Examen de Proyectos.

Plan de gestión de refrigerantes para eliminar el uso de SAO en el sector de servicio y
mantenimiento de refrigeración (incluye: capacitación en buenas prácticas de gestión de
refrigerantes, capacitación de funcionarios de aduanas y programa de recuperación y reciclaje),
primer tramo

29. La Secretaría examinó la propuesta de proyecto del plan de gestión de refrigerantes
tomando en cuenta que el consumo total de CFC en el sector de refrigeración de Irán que no ha
sido abordado por proyectos con asistencia del Fondo Multilateral asciende a 55,5 toneladas en
el subsector de fabricación y 446,9 toneladas en el sector de servicio y mantenimiento. Estas
cantidades fueron notificadas a la Secretaría del Fondo el 14 de mayo de 2001 por medio de una
comunicación oficial del Responsable Adjunto del Departamento de Asuntos de Medio
Ambiente Humano. Sobre la base de los datos notificados por el Gobierno de Irán, el Comité
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Ejecutivo pudo aprobar 11,82 millones $EUA (incluidos los gastos de apoyo de organismo) para
la financiación de 55 proyectos de inversión para los sectores de espumas y refrigeración de Irán
en las 34ª y 35ª Reuniones.

30.  La Secretaría informó a la ONUDI que el examen del plan de gestión de refrigerantes
puede proseguir sólo sobre la base de que el consumo remanente total admisible para la
financiación en el sector de servicio y mantenimiento de refrigeración es de 446,9 toneladas
PAO.

31.  Tal como fue presentado, el plan de gestión de refrigerantes eliminará 85 por ciento del
consumo total del sector de servicio y mantenimiento de refrigeración de Irán en 2007, excluido
el subsector de equipos de aire acondicionado de vehículos. Al respecto, la Secretaría señaló que
en la 37ª Reunión el Comité Ejecutivo decidió que para los planes de gestión de refrigerantes en
países con alto volumen de consumo no se deberían aplicar etapas intermedias en los acuerdos de
desempeño, a menos que se haya eliminado completamente el uso de CFC para fabricación, y
que el acuerdo deberá originar la eliminación completa, como si fuera parte de un plan nacional
o un plan sectorial de eliminación gradual de CFC (Decisión 37/19). Por lo tanto, se debería
modificar la propuesta de proyecto del plan de gestión de refrigerantes a fin de abordar todo el
consumo de CFC del sector de servicio y mantenimiento, incluida la cantidad de CFC-12
utilizada para el servicio y mantenimiento de las unidades de equipos de aire acondicionado de
vehículos.

32. La Secretaría pidió a la ONUDI aclaraciones acerca de la base de cálculo de la cantidad
de CFC utilizado en el de servicio y mantenimiento en Irán (calculado en 475 toneladas). Al
respecto, la ONUDI indicó que, sobre la base del estudio realizado para la preparación del plan
de gestión de refrigerantes, el consumo de CFC actual del sector de servicio y mantenimiento
asciende a 750 toneladas; sin embargo, según la nota presentada por el Gobierno de Irán acerca
del mismo, el consumo remanente de CFC en el sector de servicio y mantenimiento es de
alrededor de 450 toneladas.

33. La Secretaría indicó que en enero de 1997 se comenzaron a fabricar en Irán equipos de
refrigeración sin CFC. En 1999, la producción de electrodomésticos de refrigeración sin CFC fue
de alrededor de 1,4 millones de unidades. Desde entonces, se producen en el país cada vez más
equipos sin CFC y, por consiguiente, el parque de equipos a base de CFC ha ido disminuyendo.
Sobre la base de una vida útil media de los equipos de 10 a 15 años, la reducción anual del
parque de refrigeradores sería de 7 a 10 por ciento; por lo tanto, el consumo de 2002 en el sector
de servicio y mantenimiento sería 15 a 20 por ciento más bajo que el consumo informado para el
año 2000. Esta tendencia debería continuar en los años venideros, con la consiguiente reducción
sostenida en la cantidad de equipos a base de CFC aún en servicio. La ONUDI convino con la
Secretaría en esta diminución, “pero como la vida útil media de un refrigerador en Irán es de 25 a
30 años, la reducción anual del parque de refrigeradores indicada en el informe aún es válida”.



UNEP/OzL.Pro/ExCom/38/37

14

34.  Según la propuesta de plan de gestión de refrigerantes, se calcula que Irán cuenta con
alrededor de 10 000 talleres y 25 000 técnicos en el sector de servicio y mantenimiento de
refrigeración. Sobre la base de los datos notificados en la propuesta, la Secretaría tomó nota de
que la cantidad de unidades a las que se presta servicio anualmente con estos talleres y técnicos
por tipo de equipo era muy baja, como se muestra en la tabla a continuación.

Servicios por año de equipos de refrigeración:
Subsector Total de servicios Por taller Por técnico
Refrigeradores domésticos 1 600 000 160,0 6,4
Unidades comerciales 80 000 8,0 0,3
Almacenes frigoríficos
industriales/grandes 3 000 0,3 0,0

35. La ONUDI indicó que la cantidad media de unidades en las que se realizan tareas de
reparaciones y servicio en cada taller depende del tamaño y la ubicación del mismo. Los talleres
proporcionan servicios para refrigeradores domésticos, unidades domésticas y almacenes
frigoríficos industriales/grandes. En el caso de los almacenes frigoríficos industriales y grandes,
el personal técnico realiza el mantenimiento de parte de los equipos en el lugar de
emplazamiento o bien a veces se subcontrata el mantenimiento de los equipos con ingenieros
calificados; si bien la cantidad total de servicios es correcta, la cantidad media de instalaciones a
las que se presta servicio no es correcta (dado que la cantidad varía según el tamaño y la
ubicación del taller).

36. La Secretaría señaló que la relación de costo a eficacia del proyecto (14,14 $EUA/kg) era
extremadamente alta en comparación con dicha relación en los componentes del sector de
servicio y mantenimiento de los proyectos aprobados recientemente para Argelia (5,80 $EUA/kg
más 315 toneladas adicionales que serán eliminadas por el gobierno sin otra asistencia del
Fondo), Brasil (3,70 $EUA/kg), Malasia (5,00 $EUA/kg), Tailandia (4,40 $EUA/kg) y Yemen
(2,72 $EUA/kg).

37. La Secretaría y la ONUDI están por concluir sus deliberaciones acerca de los diversos
componentes del proyecto, incluida la aplicación de la Decisión 37/19. Los resultados de las
deliberaciones se notificarán al Subcomité de Examen de Proyectos.

RECOMENDACIONES

38. Todos los proyectos antes mencionados están pendientes.

-----
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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.

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

2. INSTITUTIONAL FRAMEWORK

Iran ratified the Vienna Convention and the Montreal Protocol in October 1990. '[he 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 in 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 various 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 planning 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.

c) 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. SECTORBACKGROUND

3.1 Background of the Refrigeration Sector

The range of products manufactured in the sector includes, household refrigerating appliances such as
domestic refrigerators and fi'eezers, commercial refrigeration equipment such as display cabinets, bottle
coolers, chest freezers, hot and cold water dispensers, vlsi-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 implementation.

3.2. Structure of the Refrigeration Sector

3.2.1 Supply Industry

There are two indigenous manufacturers of hermetic refrigeration compressors in Iran, 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 nmch 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 general, 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 manulhcture 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.

3.3 History of ODS phase-out

The overall CFC consumption for all sectors in Iran, us reported by the Government of Iran for the various

CFC consuming sectors, is as tabulated below:

Table-I

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 13 0 0

Foams 2_133 1,520 728 792
Refrigeration 2_071 2,289* 356* 1933'
MAC 357 13 0 350
Solvents 11 113 0 10

TOTAL I 4,5721 4,169] 1,0841 3,085
* Excludes consumption t¥om 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 is as below:

Table-2

Iran Refrigeration Sector - Historical investment proiect approvals as of December 2001

refrigerationD°mesticSUb-Sect°r(S)andcommercial approvedNUmberProjects°f83* CFC(oDpTargetPhase-outMT)2,704, Approved(uss)29,652,308.Funding(USS/kg}OVerallcE10.97
* Excludes consumption and funding frmn canceled project IRA/REF/3]/INV/070 Bahranfarr.

The Montreal Protocol programme in Iron 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 fbr incorporating environmental objectives in their investment and operational decisions. The
tectmical 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 infrastmctural 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:

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

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

· 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 guided primarily 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-eft_ctive and viable technology available.

3.3.3 Current Status

The breakdown of CFC 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) 1,7931 4751 2,268

The Refrigeration (Manufacturing) Sector has a net unaddressed residual CFC consumption of 389 MT
(excluding projects submitted to the 37th 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-out 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:

· Individual/group projects submitted to the 37 th EC meeting in July through UNDP and UNIDO are
proposed for consideration at the 38thEC meeting: 229 MT

· Sector Phase-out Plan for the Refrigeration (Manufacturing) Sector to be submitted for MLF approval

in the 38 thEC Meeting in November 2002: 389 MT

· Sector Phase-out Plan for the Refrigeration (Servicing) Sector is being submitted for MLF approval in

the 38 th 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 finn 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:

· Obtaining the lists of enterprises from the Ministry of Industries and Mines and the small industries
guild.

· 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, therelbre 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 earned 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
verified 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 200I, 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 106 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 theretbre 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 Iran:

Table-4
Iran - Residual CFC Consumption in Refrigeration (Manufacturing} Sector

Total number Number of Number of
ODS ODS

Sub-Sector of enterprises eligible (MT) non-eligible (MT)
identified enterprises enterprises

Domestic Refrigeration 13 13 153 0 0
Commercial/Industrial Refrigeration 93 72 205 21 3 l
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 Number of
Number of small-sized ODS medium- ODS

Sub-Sector eligible 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-Il 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: All 55 enterprises engaged in foaming, use locally made foam dispensers.

Refi'igeration: 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 !0 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

(Manufacturing) Sector:
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Tabie-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 enteq_rises(CFCs _ 5 MT/y) 25 243.89
Small-sized enterprises (CFCs < 5 MT/y) 30 77.51
Small-sized enterprises (CFCs < 5 MT/7 without foaming baseline) 30 36.96
TOIAL 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 ofthe 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
· Tectmo-commercial evaluation of bids and vendor selection

· Procurenlent contracts

· Site preparation

· Customs clearance and delivery

· Installation and start-up

· Product and process trials

· Operator training

· Commissioning and phase-in of CFC-free production

· Destruction 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/,/)

· Individual sub-projects covering 25 enterprises

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

· 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
inadequate 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 ff)reseen 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 tbr 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 fiowability of the chemical mixture. In case of rigid foam conversions, the HCFC-
14lb 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 heaIth 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.

Refi'igerant Operation

a) Compressors suitable and optimized Ibr 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.

Iran Refrigeration &_ctor Phase-out Plan (24 Septemher 2002) Page l O



· The existing refrigerant 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 tbr HFC- 134a/R-404a duty.

c) The design/sizing of the ref?igeration system will need to be suitably changed, to ensure the viability
of the process and to maintain the product standards for performance and reliability, such as:

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

· Lengthening of the capillaries or changing the thermostatic expansion valve models.

· Use of filter-dryers with finer pores, suitable for use with HFC- 134aJR-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 lbr preparing specifications of equipment to be procured in the sub-project
b) Technical equipment bid evaluation from suppliers during the competitive bidding process
c) Technical guidance to the recipient enterprise during start-up with the new equipment and process
d) Resolving technical issues 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 l_)r

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

g) Technical evaluation of enterprise reimbursement claims on equipment, mw 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.

i) 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 industrial 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 tile entire Refrigeration (Manulhcturing) Sector, the industry as a
whole will need to be supported through provision of a technical support component tk,r 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. Thc
Technical Support component will assist the Refrigeration (Manufacturing) Sector as a whole, for the
tk_llowing:

a) Establishment quality and pertk)mlance standards for the CFC-tYee products and applications within the
sector.

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

c) Establishinent 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 ammal 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.

ri'he 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 various 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.

c) 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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5. TECItNOLOGY

Tile selection of the alternative technology/hr conversion would be governed by the following:

a) Proven and reasonably mature technology
b) Cost-efi_ctive conversion.

c) Availability of the systems al 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 fa, ttFC-365mfc, HFC-365/227

Interim Technologies

HCFC-22 (independently or in combination with HCFC-142b and more recently with ttCFC-141b) based

systems, due to the Iow boiling 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 ODP.

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 insulation value and energy
efficiency, and the lowest investment and operating costs vis-h-vis other options. No major changes in the
auxiliary equipment/tooling in the production program, such as jig/mold redesign, are needed. However,

HCFC-14lb 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,
application 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 unsatisihctory 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 not very

critical. In addition, they are environmentally safe (zero ODP/GWP, no health or safety hazards) and

constitute a 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 liquid HFC-based

systems. Preliminary trials with non-optimized formulations indicate lower molded foam densities, insulation

values comparable to HCFC-14 lb 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

beginning the mid-2002. Another candidate, a non-flammable blend of HFC-365mfc and HFC-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-_¥ee 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 tbr 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 (hlmixture of both)

HCFCs are not pret_rred 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.

5.3 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 summarized as below:

Technology Selected ]

RefrigerantFoam operationoperationSub-sector CFC Consumption230.22158.35 (MT) HFC-HCFC-141b134a/R-404a+ partial water-based systems
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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 fur replacing the existing CFC-based technology, under the project as
below:

i. 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 implication 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 interim in nature due to their residual ODP and
therefore may continue to adversely affect the enviromnent, 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-14lb 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.

c) 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-14 lb (+ 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.

6. 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: USS 4,227,000
Contingencies: USS 384,200
Incremental Operating Costs: USS 350,236
Total: USS 4,961,436
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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
lYrces, 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 calculating the incremental costs of the sector-
wide approach as compared to the individual project-to-project approach are as below:

a) In the 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).

7. 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 USS 13.35/kg/y. This has been calculated from the net incremental project costs of USS
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 is USS 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 Ozone 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 Ozone 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 Sector ODS (USS)
ongoing projects Phase-out Plan Consumption

(MT)
2002 0 0 0 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 j 0 0 0

TOTAL I 1,404 * ] 389j 1,793 I 0 I 4,961,436

· Including 229 MT for individual!group projects submitted to the 37h EC meeting in July 2002 through UNDP and UNIDO, forconsideration 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 lbr 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

c) 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 lbr the 25 medium-sized enterprises through individual sub-projects.
e) Selection of the small-sized enterprises for group projects

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

g) One 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 fuur-year period, the Govermnent of Iran, through UNDP, will request the disbursement of the 2003
funding at the second Executive Committee Meeting of 2003, against satisthctory 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 Govermnent 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 Refrigeration (Manufacturing) Sector in Iran
Annex-3: Increnmntal Costs
Annex-4: Cost-efl_ctiveness Calculations
Annex-5: Environmental Assessment

Annex-6: Draft Agreement
Annex-7: Technical Reviews
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ANNEX-I

Iran - Approved Investment Projects in the Refrigeration (Manufacturing) Sector

(As of December 2001)

ODP

No Agency Title ODS Phas_l Grant C E Approval Status
Out (USS) (USS/kg) Date

] UNIDO xtn ATmayesh. Bahman. Iran Poya and Pal's Appl 757.0 757.C 8.906.39( ] 1.7') Nov-1992 Completed

2 UNIDO vlovaHed Home Appliance Co 70.0 711.{i 607.735 8.68 Nov-199; Completed

3 UNIDO )ars Machine Manufacturing Co. 62.0 62.C 608.60 _ 9.82 Nov-199; Completed

4 UNIDO _oresranRefrigeraturMfg Industries 94.0 94.C 615.018 6.54 Nov-199; Completed

5 UNIDO ]adooklndustriesCo 18.5 18.5 373.83_ 20.21 Nov-199; Completed

6 UNIDO :ariz Iran 109.(I 109.C 612.504 5.62 Nov-199; Completed

7 UNIDO 'ars Monark Co 18.5 18.5 369.93 c 20.0C Nov-199; Completed

8 UNIDO 51ectrogteelCo 120.0 120.1; 898.15 [ 7.48 Dec-199 c Completed

9 UNIDO fakh Chavan Mfg. Co. 41.8 41.8 527.802 12.63 Dec-199<_ Completed

l0 UNIDO fakh Saran Co. 34.0 34.C 458.66 _ 13.4c_ Dec-199 c Completed

Il UNIDO [agrossllCo. 34.0 34.C 444.85_ 13.08 Dec-199f Completed

12 UNIDO _obouhi Refrigeration 30.4 30.4 237.84_ 7.82 Nnv-199_ Completed

13 UNIDO fazd Arg, Yazd Sardin & Sheiwin 62.2 62.2 743.99( I 1.9fi Nov-199_ Completed

14 UNIDO _hcrkateSanayeeEmerson 45.8 45.8 343,87] 7.51 Jul-]99f Complmed

15 UNDP Zoroughmanesh Co. 35.8 35.8 399,80__ I J.17 JuJ-199f Completed

16 UNDP rahvich Garm va Sard Co. 2(I.5 20.5 278,65 c 13.5c_ Jul-199t_ Completed

17 UNIDO Misard,Pardis,Mohebi,JalalTadeh,Meilx)d,Tagarg.Shahab 42.5 42.5 309,96( 7.2c_ Jul-199( Completed

]8 UNDP vlova]edsarmaCo. 77.6 77._ 816,69_ ]0.52 Jul-199[ Completed

19 UNIDO _herkate Broudati Ghandil Iran 27.5 27.5 335,42 _ 12.2C Jul-199c_ Completed

20 UNDP 5]ectrogharghMazandaranCo. 28.2 0.C 301,71. _ 10.7C Nov-199_

21 UNDP ¢ardkaran Industrial Mfg Co. 25.3 0.C 155,40 _ 6.14 Nov-199(

22 UNDP <.hozestanTechniqucCo. 9.6 0.C 132,041 13.75 Nov-J99 c,

23 UNDP :-IectroSardAznaCo. 18.7 O.C 191,061 10.22 Nov-199_

24 UNDP 3ehsarmaCo. 34.5 34.5 455,59 _ 13.21 Jul-199_ Completed

25 UNIDO _aiwan Sannat Co. 14.9 O.C 200,70t_ 13.4') Nov-199[

26 UNIDO ';herkateSanaayecTou}idyBardCo. 16.4 0.C 205,52 f, 12.53 Nov-199_

27 UNIDO vlinavandRefligerationCompany 13.4 0.C 176,77_ 13.1S Nov-199q

28 UNIDO :orouzan Yakhchal Company 16.7 0.C 192,704 11.54 Nov-199_

29 UNDP ;adak Refrigeration Industries 17.3 0.(i 258,93_ 14.9') Jul-200(

30 UNDP 1aleh & Negin Co. 23.6 0.C 322,30_ 13.6( Jul-200(

31 UNDP VIHSeyed Salaki Co. 9.8 0.C 141,59( 14.45 Jul-200(

32 UNIDO )artou Sard Tawan and Himalia 36.1 0.C 377,544 10.4e Jul-200(

33 UNDP 3aharanfarr Co. 0.O 0.£ ( N/A Jul-200( Canceled

34 UNDP :ereidooni Refrigerant Industries 10.4 0.C 157,454 15.14 Jul-200(

35 UNDP ¢anaye Part 8.2 0.(7 114,77( 14.0C Jul-2001

36 UNIDO Fakran Mobbarad Co. 9.6 0.C 119,864 12.4_ Jul-2001

37 UNDP )jan Cooling Industries 7.5 0.C I 10,862 14.78 Jul-2001

38 UNIDO Fehran Shirak Co. 20.5 0.C 202,83_ 9.8S Jul-2001

39 UNIDO )onyayeMojdehCo. 15.4 0.C 191,02( 12.4C Jul-2001

40 UNIDO Z.arifan Mashad Co. 22.0 0.C 200,55( 9.12 Jul-2001

41 UNIDO Xlovin Enjemad Co. 10.1 0.1. 138,702 13.73 Jul-2001

42 UNIDO _.osh_l Industrial Group 18.6 0.C 203,96( 10.9') Jul-2001

Iran Rcfrigeration S_.ctorPhase out Plan (24 September 2002) Page l8



Annex-I

Iran - Approved Investment Proiects in thc Refrigeration (Manuthcturinl_) Sector (Cont'd}

43 JNIDO Avaj Sarma Co. 15.7: 0.( 176,477 I 1.6 Jul-200]

44 JNIDO Arjah Boroudat Co. 27.4 0.( 209,425 7.6, Jul-200]

45 JNIDO Gasso Co. 11.'_ 0.( 158,232 13.5_ Jul-200 I

46 JNDP ¥akhchaisazi Yazd Co. 30.( 0.( 248,646 8.2( Jul-2001

47 JNDP Rczvan Co. 13.2 0.( 182,]82 13.8( Jul-2001

48 JNDP Electro Ara Co. 13.( 0.( 178,784 13.7.' Jul-2001

49 JNDP Boloorin Yazd Refrigerator Co. 20.5 0.( 212,320 10.3( Jul-2001

5(I JNDP _armaye Sepahan Co.l 10.8 0.( 148,525 13.7_' Jul-2001

51 5NDP Mersun Co. 11.8 0.( 162,891 13.8( Jul-200 I

52 3NDP ]deal Sardsir Co. 16.2 0.£ 187,907 I 1.6( Jul-2001

53 JNDP Darsa Sazan Co. 20.C 0.( 212,845 10.6z Jul-2001

54 JNDP _eno× Sanaat Co. 10.2 0.( 140,036 13.7-' Jul-2001

55 JNDP gepmld Afroz Co. 12.6 0.( 172,881 13.7.1 Jul-200 I

56 JNDP gakhchalsazi Anzabi Co. 10.1 0.C 138,935 13.7_ Jul-2001

57 JNDP general Industries 31.1 02] 428,197 13.71 Jul-200}

58 JNDP .2haynar Khazar Co. 16.8 0.C 191,092 11.35 Jul-2001

59 5NDP _lanzad Co. 19.8 0.C 199,627 10.0k Jul-2001

60 JNDP _ana Commercial Co. 11.4 0.C 156,286 13.71 Jul-2001

61 JNDP 3olsarma Co. 28.3 0.(_ 230,066 8.12 Jul-200 I

62 3NDP _hagayegh Boroudat Co. 10.0 0.(] ]37,985 13.8( Jul-2001

63 :3NIDO _,riz Pouyayeh Sanaat 7.6 0.(1 86,365 I ].3_ Dec-2001

64 JNIDO faghouabli Bazdid Vahdat (Isun) 10.5 013 131,605 12.52 Dec-2001

65 JNIDO 3oma Sanat Arak 8.0 0.(1 108,238 13.52 Dec-2001
66 JNIDO garma Gostar Co. 9.3 0.(I 100.38_ ]0.7(5 Dec-2001

67 ]UNIDO 3ardintous Co. 10.3 0.0 145,87! 14.1_ Dec-2001

68 UNIDO _,bbaspour Co. 9.7 0.0 144,201 14.8') Dec-2001

69 UNIDO ¢ard va Garaln Iran 8.4 0.0 125,35( I 14.92 Dec-2001
i

70 UNIDO )afreshMohamedNaJari(JahanName) 9.3 0.0 139,97( 15.05 Dec-2001
71 UNIDO gherkate Taavoni (Khorsandi) 5.4 0.0 82,10_ 15.21 Dec-2001

72 UNIDO \lborz Nishabour Co. 16.0 0.0 189,66_ 11.85 Dec-2001

73 UNIDO 3ouran Saaz Karaj Co. (Kohsar) 9.6 (1.0 120,52( 12.55 Dec-2001

74 UNIDO '/ioradi Co. I 6.4 0.0 82,40( 12.88 Dec-2001

75 UNDP l Xlircza Abdulrezazadeh Co. 7.7 0.(1 116,64( 15.15 Dec-200l

76 UNDP tavasaz Mfg. And Industrial Co. 24.5 0.0 252,29 z 10.30 Dec-2001

77 UNDP ;arma Fan 20.8 0.0 267,07-' 12.84 Dec-2001

78 UNDP ganayeBroudatiMaleki 17.! 0.0 215,05.1 12.01 Dec-2001

79 UNDP gain Electric Co. 11.; 0.0 152,02L 13.57 Dec-2001

80 UNDP Mehran Sard Co. 17.' 0.0 144,71' 8.18 Dec-2001 i
I I

81 UNDP Tehran Sardsazi Industrial Co. 152 0.0 125,24z 8.08 Dec-200

82 UNDP (}ann Iran Co. 1I.l 0.0 153,44; ]3.00 Dec-200

83 UNDP Parto Shiva Sanaat 23.! i 0.0 283,94f 11.88 Dec-2001

84 UNDP Ghotb Jonoub Industrial Group 14.1 0.0 170,125 11.65 Dec-20011

h'an R_frtgeration Sector Phase-out Plan (24 September 2002) Page 19



ANNEX-2

Iran - Indicative List of Remaining Enterprises in the Refrigeration (Mfg) Sector

Group 1: Enterprises with CFC consumption > 5 MT/y

Domestic Refrigeration Nub-sector
CFC ConSump_t0n _T/y) Basetifie Equipment

No
CFC-i2 Refrige_fioa

1 &.rak Taqsooz Arak DR 14.0C 3.14 17.14 LPD I SACU, 2 VP, I LD

2 garin-e-Fars Shiraz DR 15.06 5.00 20.00 2 LPD I 8ACU, 6 VP, I LD

3 Bayatak Ahwaz DR 12.06 4.00 16.00 2 LPD I SACU, 6 VP, I LD

4 goroudati Garam Shiraz DR 7.06 2.00 9.00 LPD I SACU, 2 VP, I LD

5 lamali Tehran DR 4.95 0.95 5.90 LPD t MCK, 3 VP, I LD

6 Vlajlesi (Majic Cool) Tehran DR 5.08 1.33 6.41 LPD _MCK, 2 VP, I LD

7 5ahar-e-Bakhtar Urumich DR I 1.56 3.00 14.50 LPD t SACU, 4 VP, I LD

8 ganaat-e-Sard Tehran DR 10.27 3.71 i 13.98! LPD [ SACU, 5 VP, 2 LD
9 ganaye Boroudati Vahid Tehran DR 9.0C 3.01 12.004 2 LPD [ SACU, 2 VP, I LD

10 3ardsir Tchran DR 4.42 1.21 5.62 LPD _MCK, 2 VP, 2 LD

1I _orena Tehran DR 8.0fl 2.5( 10.5( LPD [ SACU, 4 VP, I LD

12 Fajhizat Ashfazkhaneh Tehran DR 7.04 1.8_ 8.81 LPD [ SACU, 3 VP, I LD

13 _afarBoroudat Garmshahr DR 10.0(i 3.0( 13.0( LPD I SACU, 4VP, I LD

r0tal(i_ eii{e_'rr_ ] s,2_ 34.6_ $_;9_

I _.dis Technique Tehran CR 4.26 2.1( 6.3( LPD _MCK, 2 VP, 1 LD

2 3aradamn Jamali Golpaygan CR 2.94 2.7t 5.7_ LPD t MCK, 2 VP, I LD

3 2harmahali (Arvin) Hamedan CR 5.62 6.81 12.47 LPD l MCK, 2 VP, I LD

4 Esfahan Yakhchal Es_ahan CR 7.66 3.27 10.9: LPD i MCK, 2 VP, I LD

5 Vlomtaz Tehran CR 3.81 1.37 5.1f LPD _MCK, 3 VP, 2 LD

6 *,ad Sarma Tehran CR 3.92 1.11 5.1( LPD ._MCK, 2 VP, I LD
7 garmasazi Alborz Abadan CR 6.59 2.2_ 8.8_ LPD l MCK, 2 VP, 1 LDm
8 3reel Behnaam Tehran CR 7.811 3.37 I 1.17 LPD l[ MCK, 3 VP, 2 LD

9 guper Technique Tehran CR 4.92 1.0_ 6.0] LPD _MCK, 2 VP, I LD

10 Faavoni Pars Shova Hamedan CR 3.50 2.5( 6.0( LPD _MCK, 2 VP, 2 LD

1I Folidi Sanati Amin Esfahan CR 5.70 1.61 7.3( LPD I MCK, 3 VP, 2 LD

12 Folidi Sanati Ehsan Esfahan CR 4.30 1.61 5.9( LPD I MCK, 2 VP, I LD

Group II: Enterprises with CFC consumption < 5 MT/v (with foaming baseline)

1 3ahsard Tehran CR 2.00 0.9_ 2.9{ LPD
2 3arfak Tchran CR I. 15 0.5( 1.6_ LPD

3 3ell Tehran CR/IR 0.23 1. l; 1.4( LPD

4 Yhekad Lorestan Khorramabad CR/IR 0.17 0.3z 0.51 LPD Assorted

5 3aryush Hoshangi Esfahan CR 2.00 1.6_ 3.6_ LPD MCK, VP, LD
6 Efiekhari Tehrm_ CR 2.55 1.2: 3.8( LPD

7 Electro Alvand Tehran CR/IR 0.19 0.1; 0.3{ LPD

8 Electro Bahar Tehran CR 0.36 0.2_ 0.5f LPD
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Almex-2: Indicative List of Remaining Enterprises in tire Refrigeration Sector (Cont'd)

Group 11: Enterprises with CFC consumption < 5 MT/y (with foamin_ baseline) Cont'd

[ ; { CFC Consumption (MT/y){ BaselineEqulPmeut
No I I _tion {Sub-sector i I 1

9 Electro Marian ! Fehran CR 1.16 0.1{ 1.321 LPD
10 Electro Pars ' Fehran CR/IR 0.85 2.0_ 2.9( LPD

I I Electro Saied 3habcstar CR/IR 1.8C 2.5( 4.3( LPD

12 Electro Sh_dlab Fehran CR/IR 1.44 1.3; 2.7( LPD

13 <:olon Nik (Nikpeiman) dashhad CR/IR 1.5C 1,2( 2.7( LPD
14 [ran Goudarz rehran CR 1.0t) 0.9_ 2.07 LPD

15 Keyvan _anandai CR/IR 1.lC 1.5( 2.6( LPD
16 <.ian Sanaat (homeinisha CR 3.65 0.81 4.51 LPD

i
17 Kohrang :_sfahan CR/IR 2.3C 2,2(! 4.5( LPD
18 X4ehdi Souri ['chran CR/IR 0.32 1.181 1.5( LPD

19 Vlehr :_sPahan CR/IR 1.13 ].75 2.8t LPD Assorted

20 Milad Sarma ['ehran CR 1.9C 0.96 2.8( LPD MCK, VP, LD

21 Vlir Ahsani rehran CR 0.4'_ 0.23 0.7( LPD

22 Xlobakht ['chran CR 1.02 0.56 1.5t LPD

23 Pars Noo [ehran CR 1.56 0.41 1.9_ LPD

24 gaeigheh -orestan CR 0.33 0.15 0.4f LPD
25 gana-e-sard Naeem [ehran CR/IR 1.6q 2.00 4.6_ LPD

I
26 Sammsazi Jonoub hbadan CR 3.18 0.94 4.121 LPD

27 Shaheen I'ehran CR 2.42 1.44 3.8( LPD

28 Super Automatic 5rak CR 2.0< 1.00 3.004 LPD

29 l'agarg Sanaat _sFahan CR 3.1< 1.55 4.651 LPD
30 Ychganeh rehran CR 1.4_ 1.19 2.62 LPD

Group 1II: Enterprises with CFC consumption < 5 MT/¥ (without foaming baseline)

I _del Mirzanejad _.rdebil CP,JlR 0.(1( 2.10 2.10 N/A
2 _,tlas Vlashhad CR/IR 0.0( 3.00 3.00 N/A

3 Ebtekar Fehran CR/IR 0.0< 0.31 0.31 N/A

4 Electronique Fehran CR/IR 0.0( 0.48 0.48 N/A
5 Doudarzi Fehran CR/IR 0.0< 0.87 0.87 N/A

6 [ran Freezer /ehran CR/IR 0.0( 1.12 1.12 N/A

7 Iran Sanaat rehran CRFIR 0.0( 0.92 0.92 N/A

8 lahan Sarma I'ehran CR/IR 0.0C 1.50 1.50 N/A

9 lam rehran CR/IR 0.0< 2.02 2.02 N/A

10 Khavaran rehrm_ CR/IR 0.0< 2.19 2.19 N/A Assorted

11 Kiaei rehran CR/IR 0.0C 1.50 1.50 N/A MCK, VP, LD

12 Mehdi Vafaye Esfahan CR/IR 0.0[ 2.17 2.17 N/A

13 Mostafa Daghigh 3abol CR/IR 0.0( 0.27 0.27 N/A

I4 NegJn Fehran CR/IR 0.0[ 1.70 1.70 N/A
15 Nemmoneh rehran CR/IR 0.0( 0.48 0.48 N/A

16 Nesar Fehran CR/IR 0.0( 2.00 2.00 N/A

17 Safari Fchran CR/IR 0.0( 0.70 0.70 N/A

18 Sahand Fehran CR/IR 0.0( 2.11 2.11 N/A

19 Sanaye Sardogarm Iran _lamedan CR/1R 0.0( 0.90 0.90 N/A
20 Sard Mezan Fehran CR/IR 0.0( 1.38 1.38 N/A
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Annex-2: Indicative List of Remaining Enterprises in the Refrigeration Sector (Cont'd)

Group Ill: Enterprises with CFC consumption < 5 MT/y {without foaming baseline) Cont'd

cfc
;J; J

21 Fehran Sard Fehran CR/IR 0.01 0.55 0.55 N/A

22 Foloo Tehran CR/IR 0.01 0.4c_ 0.45 N/A

23 fakhrizzangharb Hamedan CR/IR 0.01 1.84 1.84 N/A
24 5arin Ardebil CR/IR 0.0[ 1.18 1.1_ N/A

25 Satin Noo Ardebil CR/IR 0.0( 1.1_ I.l_ N/A Assorted

26 J(akhchalsazi]a_ana {ElectroToos) Mashhad CR/IR 0.01 0.42 0.42 MCK, VP, LD
I

27 i:annad Sarma Tehran CR/IR 0.0( 0.8( 0.8(

28 1_lvand Sabzevar CR/IR 0.0( 0.3( 0.3(

29 tadi Tamadon Nejad Jajroud CR/1R 0.0( 1.5( 1.5(

30 raavoni Tolidat Sanati Sepahan Esfahan CR/IR 0.0( 1.0( 1.0(

Group IV: Ineligible Enterprises

I _tralan Tehnm CR 2.19 0.72 2.95 LPD

2 _trshak Gharapetian Tehran CR/IR 0.00 0.6( 0.6( N/A

3 _zar Sard Tehran CR 1.53 0.4_ 2.01 LPD

4 3aharml Tehran CR/IR 0.00 0.12 0.12 N/A

5 3aradaran-e-Khalifi Tehran CR/IR 0.00 2.11 2.11 N/A

6 3inalod Shargh Mashhad CR/IR 0.00 2.0( 2.0( N/A

7 Electro Omega Tehran CR/IR 0.00 0.3_ 0.3_ N/A
8 5sfandani Tehran CR/IR 0.00 0.8( 0.8( N/A

9 5ttehad Tehran CR/IR 0.00 0.71 0.71 N/A

10 ran Tekno Qom CR/1R 0.00 2.05 2.05 N/A

1I lahan Boroudat Tehran CR/IR 0.00 0.5( 0.5( N/A Assorted
MCK, VP, LD

12 <.aktoos Tehran CR/IR 0.00 1.3'; 1.3'; N/A

13 qovin Tehran CR/1R 0.00 0.4_ 0.4r_ N/A

14 ganaye Boroudati Amir Tehran CR/IR 0.00 2.5( 2.5( N/A

15 gepahan Takec Esfahan CR 1.31 1.1'; 2.4( LPD

16 _.hayan rFchran CR/IR 0.00 2.71 2.71 LPD

17 ghazaidi Refrigeration )Esfahan CR 1.88 1.15 3.02 LPD
18 Fak Fehran CR/IR 0.00 0.6[ 0.6( HM

19 Foochal ['ehran CR/IR 0.00 0.8[ 0.8[ HM

20 Fop fehran CR/IR 0.00 0.8( 0.8[ HM

21 Z_arreaSarma \rdebil CR/IR 0.00 2.1( 2.1( HM
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Annex-2: Indicative List of Remaining Enterprises in the Refrigcration Sector (Cont'd)

Summary

indicative Number

Medlum-sized (CFCs _ 5 MT/y) 25 179.22 64.67 243.89
Smal]-slzed (CFCs < 5 MT/y) with foaming 30 44.09 32.42 76.51
Smal]-slzed (CFCs < 5 MT/y) without foanling 30 0.00 36.96 36.96

Ineligible enterprises 21 6.91 24.30 31.21

KEYS FOR I'ABLES:

DR: Domestic Refrigeration HM: Hand mixing MCK: Manual charging kits
CR: Commercial Refngemgon LPD: Low-pressure l_am dispenser SACU: Semi-amomafic charging units
IR: Industrial Refrigeration HPD: 1ligh-pressure foam dispenser ACU: Automatic charging units

VP: Vacuum pumps
I D: Ieak delectors
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ANNEX-3

Incremental Costs

A. Incremental Capital Costs

Investment Component

Domestic Refrigeration

Cost Head I cost(ESS)
Foam Operation
roam Dispcnser 60,000

Frials 2,000

Fechnical Assistancc 2,0(}0

Fraining 1,000

_ub-total (Foam) [ 65,000

Refrigerant Operation
_.utomatic charging stations 15,000

Vacuum pumps 5,000

Leak detectors 2,000

frials 2,000

fechnical Assistance 2,000

l'raining 1,000

*mb-total Refri eration 27 000

Number of enterprises 13
total (13 enterprises) 1,106,006
A.dditional cost for 3 foam

]ispcnsers and trials at USS
52,000/foam dispenser 186,0011

Commercial Refrigeration

Sma!_slzed _t_r p_s I _ MT _Fcs)Cost Head and ;<

Enterprise Type No foaming I Hand-mixing I Dispenser No foaming Hand-mixing I Dispenser
baseline I baseline [ baseline baseline baseline I baseline

Foam dispenser N/A N/A 60,000 01 N/A 30,000
Trials N/A N/A 2,000 01 N/A 2,000

Technical assistance N/A i N/A 2,000 01 N/A 2,000
Training N/A [ N/A 1,000 0 N/A 1,000

Sub-total (Foam) I N/A I N/A I 65,0001 0 I N/A i 35,000

Charging units N/A N/A 4,000 2,000 N/A 2,000
Vacuum pumps N/A N/A 5,000 2,500 N/A 2,500
Leak detectors N/A N/A 2,000 I 1,000 N/A 1,000
Trials N/A N/A 1,000 1,000 N/A 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 [ N/A I 1375001 8,0001 N/A I 8,000

Number of enterprises ] N/A N/A I lzl 301 N/A I 30

Total (all enterprises) i N/A [ N/A [ 930,0001 240,000 I N/A I 1,290,000
Total (Commercial) - B _ 21460_000
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Annex-3: Incremental Costs (Cont'd)

A. Incremental Capital Costs (Cont'd)

InvestmentComponent(Cont'd)

Domestic Refrigeration (A) 1,382,000I
Commcrcla] Refrlgeration (B) 2,460,000 I
Sub-total 3,842,000 j
Contingencies (10%) 384,200

[TOTAL !USS) 4,226,200

Non-investment Component

See notes 385,000
TOTAL (USS) 385_000

Summary

Investment Component 4,226,200 J
Non-investment Component 385,000
TOTAL INCREMENTAL CAPITAL COSTS (USS) 4,611,200

B. Incremental Operating Costs

lncrememal 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 Opcrating 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 J Baseline I Replacement J Cost (USS) IFunding (USS) I Remarks

Small-sized No foaming None 30,0000 30,00_LPD Med um-pressure dispenser 0% contribution

Medium-sized ILPD IHigh'p ressure 60 lit/min I 60,000 J 60,0001 0% contribution

2. The budgets for trials, training and technical assistance (total TIT) for the foam operation arc based on USS 5,000 per
enterprise with a foaming baseline.

Refrigerant operation

3. Regardless of the baseline, trolley-mounted semi-automatic portable charging units are proposed 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: Incroncntal 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, teclmical assistance and training for the refrigerant operation (total TTT) are based on USS
2,500/enterprise.

Incremental Operating Costs

Foam Operation

Domestic Refrigeration

Before Conversion (USS) After Conversion (USS) Net Incremental

Item Unit qty I Rate J Amount q_, I Rate J Amount Cost(USS/yr)

Foam Chemicals Kg 788,400 J 2.50 J 1,971,000 J 827,820 J 2.67 J 2,210,279 239,279

Subtotal [ 1,971,000 I I 2,210,279 239,279
Less savings due to more efficmnt 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 (USS) After Conversion (USS) Net Incremental

Item Unit Qly I Rate I Amount Qty J Rate J Amount Cost(USS/yr)

Foam Chemicals I Kg 406,400 I 2.50 I 1,016,000 J 426,720 I 2.67 J 1,139,342 123,342

Subtotal J 1,016,000 J J 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 RetYigeration

Item Unit Qly. Price Differential between Modifying Net Incremental
pre- and post conversion Factor Cost (US$/yr)

(USS/unit) (if applicable)

Ret?igcrant Kg 34,670 3.00 0.90 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)

I (USS/unit) (if applicable)

Refrigerant Kg 30,000 J 3.00 0.90 73,500

Incremental operating costs/ ear for refrigeration operation 73_500
Incremental operating costs for refrigeration operation (NPV for 2 years (W10% annual discounting) 1277890

Summary qf lncremental Operating Costs

t Sub-sectors DR J CR I Total /

;_rimgeration 64,383 l15,4931 179,87(_42,47 127,89q 170,361[
[rotal 106,853_ 243,3831 350,236_
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Annex-3: IncrementalCosts (Cont'd

Basis and Considerations

1. Incremental operating costs claimed pertain only to thc cost differentials between foam chemicals and
refrigerants, as it is foreseen that these differentials would exist throughout the duration of the project due to
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 thc 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-1 l 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
· Cost of baseline CFC-based chemical system: USS 2.50/kg (Baseline ratio - 100:43:143)
· Cost of HCFC-141b based chemical system: USS 2.67/kg (New ratio - 100:26:145)
Refrigeration
· Cost differential for refrigerant: USS 3.00/kg

6. All amounts rounded offto the nearest USS 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 (USS)
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 (USS 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 I 385_000
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ANNEX-4
Cost-Effectiveness

A. ODP Impact of the Project

SUBSTANCE ODP 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 I UNIT TOTAL

Total Project Costs
A. Incremental Capital Costs USS 4,227,000
B. Contingencies (10% of A) USS 384,200
C. Incremental Operating Costs USS 350,236
D. Total Project Costs (A + B + C) USS 4,961,436
Adjustments to Project Costs
E. Adjustment for non-Article-5 ownership USS 0
F. Adjustment for export to non-Article-5 USS 0
G. Adjustment for technological upgrade USS 0
Net Project Costs
H. Net Project costs (D [E + F + G]) USS 4,961,436
ODS Phase-out

I. Total ODS phase-out Kg 388,570
J. Net ODP phase-out ODP Kg 371,687
Cost-effectiveness

K. Cost-effectiveness (It/J) US$/kg/y 13.35

Eligible MLF Funding USS 4,961,436
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ANNEX-5
Environmental Assessment

IfCFC-141 b has an ODP of 0.11 and GWP of 630, which are considered acceptable tbr rigid polyurethane foam
application, ttCFC-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 itCFC-141b is about ten times that of CFC-II, 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.

ttFC-134a has zero ODP and GWP of 1,300. For this application, this is considered acceptable. }IFC-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. Therelbre 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 USS 4,961,436 in funding fur the phased reduction
and complete phase-out of CFCs used in the Rel¥igeration (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
Refi-igeration (Manufacturing) Sector in Iran, by 31 December 2006. The agreed level of iBnding would be
disbursed in instalhnents as indicated in Table-I 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 lbr CFC Consumption
and Phase-out in the Refrigeration (Manufacturing) Sector in Iran

Parameter I 2002 ] 2003 [ 2004 I 2005 [ 2006 I 2007 Total
Annual CFC Consumption limit in the
Refrigeration (MIR) Sector (ODP MT) 1,793 1,793 1,493 993 293 0 N/A

Annual CFC phase-out target fi"om on-
going projects (ODP MT) 0 300 400 500 204 0 1,404

Annual CFC phase-out target in the
Refrigeration (Mfg) Sector Phase-out 0 0 100 200 89 0 389
Plan(ODP MT)

Annual Funding Disbursement
Tranche {USS) 2,500,000 1,250,000 750,000 250,000 211,436 0 4,961,436

Agency Support Costs (USS) 280,039 140,019 84,011 28,004 23,685 0 555,758

Total cost to Multilateral Fund (USS) 2,780,039 1,390,019 834,0tl 278,004 235,121 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 year and on the basis of the implementation programme for the year, 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
armual 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 Executive Committee agrees to provide Iran with flexibility in using the agreed funds to meet the
consumption limits indicated in Table-1. The Executive Committee has the understanding that during
implementation, as long as it 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 38h
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 Multilateml 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 Iran does not meet the reduction requirements outlined 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-l, 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-I substances in the amount of USS 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 USS 0.5 million) and 11% (for the amount in excess of USS 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;

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

d) Ensuring 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 programmes;

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 Govermnent of Iran also commits through this Agreement, to permanently sustain the reductions
indicated in Table-1.
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T_ A -.

1,Count_:

Iran.

2. Pro i_..ectTitle;

Sector phaseout plan for CFCs In the refrigeration (manufacturing)

sector in Iran.

3.(SublSectOr:

Refrigeration. Rigid foam

This review only covers the foam part

4
Iran ratified the Vienna Convention and the Montreal protocol in 1990,

The CP was prepared in 1993 with the aim to eliminate OSD, whereby

priority was given to the foam and re_geration sectors.

Tl_e Ozone Layer Protection Center supervises and coordinates phaseout

efforts througll the aOoptioN of the strategy ¢ormulated by [h_ Natior_al

Ozone Commiffee, in cooperation with the consuming and supplying

industries, and helped by the implementing agencies.

Complete phaseout is now foreseen early 2007

5_Tec_nolo_3v:

In order tO eliminate the remaining ODS in the refrigeration manufacturing

sector, this project foresees a combination of investment, technical

support and policy, and managing componentm.

Under the first heading, 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 subprojects, 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

justification is acceptable (as mentioned in 5.4), If It is consiclerecl as an

interim step to a zero ODS solution.



FJpagt \* _rab£c_2_

The technical changes, as explained under 4.1 1, as well as the technical

assistance (as clarified under 4 1.2, 4,1.3 end 4.1.4) are correct

The policy and management support component should foresee further

information to the eligible companies as to inform them when a technically

and economically zero ODS technology is available in Iran.

6. EnVironmenta mpact:

HCFC 141b has an ODP and a GWP of 0.1 (rs 1.0 for CFC 11). The

smog potenhal is about ten times the one olr CFC 1t. The emission

legislation of Iran must be consulted, and the workplace concentration

must be monitored and kept below the legal value.

?.Project ts:
Both ICC and lOC can be accepted as presented,

8,tmDiementation:

Can be a_ed as presented, but ten quarters seem rather long.

9, ReCOmmendation:

It is recommended to accept the project.

Praparecl by Dr. Hubert Creyf, UNDP Foam Sector Reviewer,



Country: IRA_4
Firm: Various
Type: Refrigeration (Manufacturing) Sector Phase-out Plan
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Seope
'n_c plan oz_cr _evicw cove;ts tb_ co_vcrsion in [tan of thc ecm_ini_g CJtC cgnsv3nption m thc rt]mlu£actm_ng 0£ ali doIimst_c a_d
coj_ial i_igerataca_ amts (it ¢xcludes the selwjcing sector). On]), the/_frigcrahon prat baa been rcv]©vv_do

1. Project Objectives and Institutional Framework
No comments regard_g this desoriplfon. The (exieting) legislationis adequately described.

2, Description of the Refrigeration Sector
The desc_ of the backgroundand the structureof the refrigerationseofer aredeer. 32.1 'Supply indusl_' and 3.2.2
'User Industr_ give a good overview. In fact, the domastiomanufacturingsector to dale only deals with a few mediumsized
manufas{urem,the commercial sad:erdeals with a large _ of small and medium sized manufacturers, The (}DP
tonnes (and CE values}given in the tables 1-2,'3are clear_ tt la useful lnferm_._onto lean thai 03e net refrigeration
consumptionfor 2001 is 1933 eDP fences (excludingsavicing); a large _nt of CFCs has already been addressedin
approvedprojects(about75%). The canciusionis correct(fromthe figuresgiven from the sulvey ths_ere oo_l_rming)that a
'r_f cor_sumptJonof 389 COP formes (of the consumptionin refrigerationin 2001) _11needs to be addressedvia projects
(or a sactoral plan for rnanufacturirlg),where a small posen is Ineligible. Table 2 gives an adequate descdp_donof the
historicproject Infotma_on,where the domesUcandcommercialsectorshad a fundinglevel of US$1097tODP kg.

The descrip't_onof the his{eric,al approach(and tochnok)gychoices)in phasingoul as Oh/anin sections3.3.1 and3.3.2 does
not raisequestions. The c_rent s{a_JSas presenJedin section3.3.3, pa_cularly regarding the CFC phase-out is adequaie.
It is usatul informationto learn lhal oniy20% of the total consump[ma_e for se_ioing. Char 3.4, sec_ons3,4.1, survey
methodology, and 3.4.2, survey results, do not re/se comments. Lo(_kingat non_ligi_ity and eliglbility is correct_
interpreled. Tables4 a_l 5 give briefdescdplJonsof the companiesconcerned (_nali-sizedand madam s&ed companies),
which is supportedby secIKmson 'products manufactured','baselineequipment',baseline resources' etc. Annex 2, which
presentsa listof thecompanies ['obe addressed,including withbeselirieinfo,,ma!Joe,is in order.

3. Project Descrtp'_lon
The p_antand processinvestmentsma_sdalgivenhere is iden_calto the materialgiven in separateprojects before, A brief
explsD_on Is given why vacuum p_mps casnot be ret:o!itted (atttlou_h_heh_i does not _eally explain issues), which is
acoeptabie,ttcan be assumed (althoughthere maybe aXcepSons)Ihat Ihs existingrefrigerantchargingkits ere no[ suitable
for HFCs. Under *refrigerantoperation' par[c il is mentioned'upsiztngthe cendensers and reengineeringevaporators and
condensers,sDas to ensure _ levelsof deaniinese..,.", The first tsengineeringfor productperformance, the second has
[o do with the manufacturingprocess, This needs to be corrected (as fa_ as e_.pedancefrom comparable projects is
ooncerned,thiscan aasiiybe rewordedorchanged).

The t_nmcal ass[stanceis the _pertant issue. One can assL__mpar_s via ne!tonalconsultants _ expe_, but it
sho_d be emphasisedth_ one needs to make provisiormthe! the companiesdo not stick to the u_eof CFC$ (if they are
cheap andavallal_e); in fact _e _ companiesare comparableto smeltservtci_ companieswhere the same issue plays
an import3! role. 'Thisimplies destruction of old equipment,naeenal moniledng, and some kind of cartiflcatA)nof the
manufack_ringpeopleandthe products.
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This is exp_it_ men_r,,ed _m4er'technical supportcompor_nt' point c '...suatalr_ingthe CFC flee techr',c4ogies".The
important issue is the question 'how can training ar,d certificationguarantee that {he non-CFC operations bec_me
'_dst_n_b_e'. This is poignant andis -a_men_ad- addressedin sec6o_4.2,

i'_ comments to {he rnanagen_nt component deseflp_on. This managementcoutd indeed be part of the system that
guarantees that operations are CFC f_ee,and one should attribute to this management component a clear repo_ng
mquimrr_nt o_la_tkind of ph_e (¥ori_cat';onof CFC phase-out,_opo_ngsystemof CFCs a_d subsidies eta.).

4. Technology
The surr_ary of '[hese{scan of the altemalivetechnologyfor conver_n is briefand adequate. The proposal gives a short
overview of the refrigerant candidates for domesticJcomm_c_atrefTige_atols,I.e. HCF-134a, HFC-152a, propane and
tsobutaneand their m_ture (1:1). In fact, only, HFC-134a (R-404A) and isob_ano a_e gfoba_lyvalid options for new
equipment;it is acceptablethat {heproposal mentions that flammablesare not suited for the SME operations considered
here. The choicefor HFC-134a{R-404A)is anceptable.

5. Etwironmental impact
The refrlgorantHFC.-134a(R.404A)proposedhas no ODP andacceptableotherenvironmentalcharacterislics.

6, Project costs
The followingto the projecl costs:
{horemenlalcapital aridoperating costs and contingenciesotc. amoun! to US$4,832million,wilh a CE of 1R00/kg aDP. If
this is comparedto the cost effectivenessof historlcaJapprovalsfor mediumor smallcommercialand domestic firms, being
about US$10.97 (see/V',r_ex lin the proposal},one can observe thai the CE value in this proposal is about 16% higher,
wh_-..his ratherdt_uti to explainin general [arms(mainlydueto costs for foamingequipment).

No con"_rentsto Annex 1andAr_ex 2. The valuesmentionedin the SummaryofA_nex 2 are consistent.

Costs given _ company for do_o refrigerationmanufacturers(US$27,000per company,Annex 3) and for _]natland
mediumalZedenterp_sesin _ commercialsub-sector[US$8,000and f3,500 per_rcial rofrigeralioncompany for the
refrigerantoperalionpresentedin Annex3) areacceptable.The calCU{a_)onof operationalcosts on the basis of _e chemics/
only is acceptable{Annex 3). No commentsto the coalaffec_eness ca_culatisn.

Costs for qualJlyand producl standardsconsultanoy_ ac,oeptabie{it cannot be judged whether it d_ould it be more than
U85500per day); the same appliesto the policycomponent(it ca'motbe judgedwhetherit should beUS$100 per day).

7. Implementation time frame (disbursement _chedule)
No comments.The draftegreemen!cannotbecommentedto,

8, Recommendation

The conversionproJec!ts supported where il concernsthe en_e p_ojectconcept (for the refTigerattoncomponents)and the
variousdements, both i_vestmentandnonqnveslrnenl_s,

c/__m / ' Kuilpers,LJM
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