NATIONS

UNIES EP

(/\\\ Distr.
é’(}’?}) Programme des GENERALE
9/ Nations Unies pour
, : zL. X .
e~ UNEP/OzL.Pro/ExCom/72/11/Add.1
P I’environnement 16 avril 2014
(/ N FRAN
CAIS
\\,\‘A"y"// ORIGINAL : ANGLAIS
%

COMITE EXECUTIF
DU FONDS MULTILATERAL AUX FINS
D’APPLICATION DU PROTOCOLE DE MONTREAL
Soixante-douziéme réunion
Montréal, 12 — 16 mai 2014

Addendum

RAPPORTS DE SITUATION ET CONFORMITE

Ce document est émis afin d’ajouter une section sur les projets soumis a des exigences
particuliéres de remise de rapport.

Les documents de présession du Comité exécutif du Fonds multilatéral aux fins d’application du Protocole de
Montréal sont présentés sous réserve des décisions pouvant étre prises par le Comité exécutif apres leur publication.
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1. Cette section aborde les projets et activités pour lesquels des rapports spécifiques ont été exigés
lors de précédentes réunions, et ceux requérant I’attention du Comité executif. Ces rapports sont
regroupés dans les parties suivantes :

Partie V : Projets de démonstration sur les HCFC

Partie V1 : Rapport de la vérification financiére des plans des secteurs des halons, de la
production de CFC et des mousses en Chine

Partie VII : Plan national d’élimination des CFC aux Philippines (rapport financier)

Partie VIII :  Plan de gestion de I’élimination des HCFC pour le Nigéria (phase I, troisieme
tranche) (plan de mise en ceuvre pour la reconversion des entreprises de
fabrication des mousses dans le secteur de la réfrigération)

Partie IX : Mise en ceuvre du plan national d’élimination des CFC: Volets mesures
politiques et réglementations, République islamique d’Iran

2. Chagque partie contient une bréve description de I’avancement des projets, suivie des observations
et des recommandations du Secrétariat.

PARTIE V : PROJETS DE DEMONSTRATION SUR LES HCFC

Chine : Sous-projet de démonstration pour la reconversion du HCFC-22 au propane chez Midea
Room Air Conditioner Manufacturer Company (ONUDI)

Contexte

3. A sa 61° réunion, le Comité exécutif a approuvé pour la Chine le sous-projet de démonstration
portant sur reconversion du HCFC-22 au propane dans la fabrication des compresseurs pour climatiseurs
individuels chez Midea Room Air Conditioner Manufacturer Company”. Par la décision 71/13, le Comité
exécutif a pris note du rapport intérimaire sur le sous-projet’ et a demandé & I’ONUDI de remettre un
rapport final a la 73° réunion, étant entendu qu’il ne contiendrait que les données préliminaires sur les
colts différentiels d’exploitation (I0C). Devancant la 73° réunion, I’ONUDI a présenté a la 72° réunion
des informations sur les codts différentiels d’exploitation. Un rapport rassemblant toutes les informations
sera remis a la 73° réunion.

Rapport périodigue

4, Le rapport intérimaire soumis a la 71° réunion concernait la reconversion d’une chaine de
fabrication pour la production de climatiseurs individuels utilisant du HC-290 (propane) en tant que
frigorigéne chez Midea Room Air Conditioner Manufacturer Company, achevée en juillet 2013. Les
activités avaient inclus la reconversion de la chaine de fabrication, la certification en matiére de sécurité,
le développement de nouveaux produits et du processus de production, la certification par un vérificateur
de la sécurité, et les activités visant I’homologation du produit et la chaine de fabrication par les autorités
chinoises. Le rapport avait donné un apergu uniquement des codts différentiels d’investissement (ICC) de
la reconversion.

! Document UNEP/OzL.Pro/ExCom/61/32.
2 Document UNEP/OzL.Pro/ExCom/71/6/Add.1
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5. L’information sur les colts différentiels d’exploitation a été fournie dans un tableau montrant les
principales différences de codts pour les diverses étapes du processus de fabrication et d’installation. Les
colts différentiels d’exploitation par unité ont pu étre ainsi déterminés. Le rapport soumis incluait
également un tableau indiquant le temps nécessaire pour des étapes spécifiques du processus de
production - le temps de production supplémentaire entrainant directement une augmentation du co(t de
production. Les colts différentiels d’exploitation par climatiseur sont de 41,95 $US ; pour un niveau de
charge de 1,2 kg/unité (selon la proposition de projet) ceux-ci s’élevent a 34,96 $US/kg d’élimination de
HCFC-22.

6. La reconversion a entrainé quelques économies au niveau des codts différentiels d’exploitation,
en particulier dans les colts se rapportant a I’échangeur de chaleur et au frigorigéne. Quarante-cing pour
cent des colts différentiels d’exploitation se rapportent au temps supplémentaire nécessaire pour
I’installation d’une unité a base de HC-290 (avec approximativement 37 minutes de plus a un tarif horaire
de 34,10 $US pour le temps de travail du technicien, I’augmentation des colts d’ensemble dépasse les
20 $US). La seconde plus importante augmentation (environ 15 $US par unité) est liée a la nécessité
d’isoler hermétiquement les piéces électroniques pour éviter que le gaz inflammable puisse arriver la ou
une étincelle pourrait se produire. Selon les données du fabricant Guandong Meizhi Co, le compresseur
est environ 7,50 $US plus cher qu’un modele similaire utilisant du HCFC-22. Ce compresseur est acheté
auprés d’un site de production reconverti dans le cadre d’un projet de démonstration séparé ; toutefois
aucun rapport sur les codts différentiels d’exploitation n’est encore disponible a partir de ce projet-la.

Observations du Secrétariat

7. Le Secrétariat a demandé si les codts additionnels pour la protection des piéces électroniques
étaient basés sur une production a petite échelle ou une production de masse. Selon le Secrétariat, dans le
cas d’une production de masse de millions d’unités, les codts des piéces tendent a étre essentiellement
déterminés par les colts de matériel. L’ONUDI a fait savoir que les unités sont équipées de boites
électroniques étanches aux gaz qui sont scellées avec de la colle. L’ONUDI a confirmé que les colts
actuels sont liés au démarrage du produit et qu’ils devraient décroitre dans le futur. De plus, ’ONUDI a
fait savoir que la méthode d’application des mesures de sécurité est également en train d’étre
perfectionnée.

8. Le Secrétariat a également cherché a savoir si le compresseur représente une amélioration par
rapport au compresseur a base de HCFC du point de vue de I’efficacité énergétique. L’ONUDI a répondu
que I’efficacité énergétique du compresseur est 2 a 3 pour cent plus élevée que celle du compresseur a
base de HCFC-22 utilisé précédemment. Cette amélioration modérée fait que les caractéristiques
déterminantes du compresseur restent largement inchangées, comme stipulé dans la décision 61/44.

Impact

9. Ce projet de démonstration a joué un role-clé dans la démonstration de la technologie a base de
HC-290 en tant que technologie de substitution pour les climatiseurs de petite taille, en particulier les
appareils monobloc pour le marché des climatiseurs domestiques. Comparé au HCFC-22 ou au
HFC-410A, le HC-290 élimine pratiquement intégralement le potentiel de réchauffement de la planéte
(PRG) du frigorigene en tant que produit de substitution principal du HCFC-22 dans les applications de
climatisation. Le projet de démonstration a directement abouti a I’utilisation du HC-290 en tant que
produit de substitution principal du HCFC dans le secteur des climatiseurs individuels dans le cadre de la
phase | du plan de gestion de I’élimination des HCFC (PGEH) pour la Chine. Dans le plan de secteur s’y
rapportant, actuellement neuf activités de reconversion sont en cours de mise en ceuvre avec une
consommation globale de 3 741 tonnes métriques pour la production d’environ 3,1 millions d’unités/an en
vue de I'utilisation du HC-290. De surcroit, trois fabricants de compresseurs bénéficient actuellement
d’une aide pour se reconvertir a la technologie a base de HC-290 en vertu du méme plan sectoriel. Neuf
autres fabricants d’équipements sont censés se reconvertir a I’utilisation de la technologie a base de
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HC-290 dans le futur. Dans plusieurs projets de reconversion du secteur de la climatisation, le HC-290 est
considéré comme I’unique option possible, mais son utilisation est souvent tributaire de la disponibilité
des kits de production qui doivent étre achetés auprés d’autres fabricants, tout particuliérement lorsque les
fabricants locaux ne font qu’assembler les Kits sur les climatiseurs, les charger et les soumettre a des tests
de qualité. Ces kits ne seront disponibles sur le marché que lorsque davantage de fabricants auront
reconverti leur production et acquis I’expertise nécessaire en matiere de design des produits et de
technologie de la production.

10. Les informations fournies par I’ONUDI indiquent que I’efficacité énergétique du systéme a base
de HC-290 est identique a celle de la technologie a base de HCFC-22. Comparé a la poursuite de
I’utilisation du HCFC-22, I’élimination de 240tm de HCFC-22 dans le cadre de ce projet de
démonstration ainsi que les activités de reconversion au HC-290 en vertu du PGEH (influencées par ce
projet de démonstration) réduiront chaque année les émissions de gaz a effet de serre (GES) de
7,01 millions de tonnes of CO..

Recommandation du Secrétariat

11. Le Comité exécutif pourrait envisager de :

@ Prendre note des informations supplémentaires sur le sous-projet de démonstration pour
la reconversion du HCFC-22 au propane chez Midea Room Air Conditioner
Manufacturer Company en Chine présentées par I’ONUDI et incluses dans le document
UNEP/OzL.Pro/ExCom/72/11/Add.1 ; et

(b) Demander a I’ONUDI de soumettre un rapport final a la 73° réunion conformément a la
décision 71/13.

Chine : Projet de démonstration pour le passage a la technologie a base de HFC-32 dans la
fabrication de petits refroidisseurs/thermopompes commerciaux chez Tsinghua Tong Fang
Artificial Environment Co., Ltd. (PNUD)

Contexte

12. Lors de sa 60° réunion, le Comité exécutif a approuvé pour la Chine le projet de démonstration
pour le passage a la technologie a base de HFC-32 dans la fabrication de petits
refroidisseurs/thermopompes commerciaux utilisant I’air comme source froide chez Tsinghua Tong Fang
Avrtificial Environment Co., Ltd., mis en ceuvre par le PNUD?®. Par la décision 71/15, le Comité exécutif a
pris note du rapport intérimaire sur le projet de démonstration* et a demandé au PNUD de remettre un
rapport final a la 72° réunion, étant entendu qu’il ne contiendrait que les données préliminaires sur les
colts différentiels d’exploitation. Un rapport final sur le projet de démonstration, soumis par le PNUD a
la 72° réunion, est joint en annexe au présent document.

Rapport périodigue

13. La reconversion de la technologie a base de HCFC-22 a celle a base de HFC-32 chez Tsinghua
Tong Fang Artificial Environment Co., Ltd. a été menée a bien avec succes. Le projet incluait un nouveau
design et un développement de produit, des essais en laboratoire et des évaluations de résultats, des essais
de prototypes, des modifications des équipements de fabrication ainsi que de nouveaux équipements, et
des mesures de sécurité et autres pour prendre en main I’inflammabilité du HFC-32. Le projet de

3 Document UNEP/OzL.Pro/ExCom/60/24.
4 Document UNEP/OzL.Pro/ExCom/71/6/Add.1
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démonstration était destiné a évaluer la faisabilité technique et la viabilité économique de la technologie a
base de HFC-32 pour des applications commerciales de climatisation et thermopompes individuelles et
multiconnectées.

14. L’entreprise Tsinghua Tong Fang Artificial Environment Co., Ltd. fabrique annuellement
5 000 unités de thermopompes et refroidisseurs utilisant I’air comme source froide, munies d’une capacité
comprise entre 13 et 60 kW, sur la base de trois différents modéles de 13, 30 et 60 kW, et avec des
charges de HCFC-22 allant de 5,1 a 24 kg. En incluant et en allant au-dela des produits reconvertis dans
le cadre de ce projet, I’entreprise a la capacité de fabriquer chaque année environ 8 000 appareils de
réfrigération de différents types ayant des capacités de réfrigération comprises entre 13 kW et
3 mégawatts et des charges allant jusqu’a 90 kg de HCFC-22.

15. La mise en ceuvre de ce projet a commencé avec la signature du contrat conclu entre le
gouvernement de la Chine et Tsinghua Tong Fang Artificial Environment Co., Ltd. en janvier 2011. Les
trois modeles ont tous fait I’objet d’une nouvelle conception en 2011, non seulement pour prendre en
main I’inflammabilité de la substance mais aussi la possibilité d’atteindre une température élevée en fin
de compression, entrainant des changements de design. La chaine de fabrication a été reconvertie en
2012, comprenant : des modifications dans le traitement de I’échangeur de chaleur, le diametre du tube
passant de 9,5 mm a 7 mm, ce qui a entrainé un certain nombre de transformations dans la chaine de
fabrication, ainsi que I’isolation de la zone de chargement, notamment une ventilation adéquate et des
systemes d’alarme d’incendie pour des utilisations en toute sécurité des gaz inflammables. L’ utilisation de
détecteurs de fuite d’hélium a été introduite dans le processus de fabrication. L’inspection de la qualité, en
particulier I’inspection de la sécurité des systémes électriques, a été améliorée et adaptée a la présence de
gaz inflammable. L’entreprise a formé 230 membres du personnel. Tsinghua Tong Fang Artificial
Environment Co., Ltd. est parvenue a I’acceptation au niveau national en décembre 2013, faisant que la
durée d’ensemble de la mise en ceuvre est de 36 mois.

16. Le budget original approuvé pour les codts différentiels d’investissement par le Comité exécutif
était de 733530 $US. Ce montant, qui a été déterminé avant la décision 66/52 sur les échangeurs de
chaleur, était uniquement basé sur le financement partiel de la reconversion de I’échangeur de chaleur (les
projets ultérieurs ont bénéficié d’un financement intégral pour la reconversion des échangeurs de chaleur).
Le montant total des colts éligibles pour le volet d’investissements était de 745 802 $US. De plus, le
rapport contenait des informations sur des colts considérés comme n’étant pas €éligibles au financement.
Tous les postes budgétaires présentent des codts réels inferieurs a ce qui avait été estimé précédemment ;
toutefois les codts de reconversion des échangeurs de chaleur étaient intégralement couverts par le
budget, conformément aux pratiques actuelles des décisions du Comité exécutif.

17. Le rapport inclut également les informations suivantes sur les colts différentiels d’exploitation
(CDE) : les CDE du modéle de 13 kW étaient de 163 $US/unité (ou 32 $US/kg), les CDE du modeéle de
30 kW étaient de 177 $US/unité (ou 14,8 $US/Kkg), et ceux du modele de 60 kW étaient de 286 $US/unité
(ou 11,9 $US/kg). Sur la base des colts moyens pour les trois modeéles, 65 pour cent des codts
différentiels d’exploitation se rapportaient au colt du compresseur et 35 pour cent a la protection des
composants électriques. Des économies additionnelles étaient réalisées avec les échangeurs de chaleur et
le frigorigéne.

Observations du Secrétariat

18. Le Secrétariat a demandé si les colts se rapportant au compresseur sont susceptibles de baisser
avec I’augmentation des volumes de production. Le PNUD a fait savoir que les prix pourraient beaucoup
baisser en cas d’une utilisation plus répandue, toutefois ces compresseurs resteront probablement plus
chers que les compresseurs a base de HCFC-22. Ceci sera di partiellement a la plus forte pression de
fonctionnement du HFC-32, qui rend nécessaire une certaine amélioration structurelle du compresseur.
De plus, des changements se rapportant a I’inflammabilité (consistant a éviter les sources d’ignition) et les
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mesures destinées a prendre en main la température de refoulement élevée du HFC-32 augmentent
également les colts. En ce qui concerne la protection étanche des composants électriques, le PNUD a
spécifié également que cet aspect comprend plusieurs types de colts liés aux parties électriques du
systeme. En plus d’un boitier électrique étanche aux gaz, les ventilateurs doivent étre de plus grande taille
pour augmenter le flux d’air et doivent résister aux explosions.

19. Le rapport a aussi mentionné que la mise en ceuvre réussie offre un produit de substitution sans
danger pour I’environnement et d’un bon rapport codt-efficacité. Le PNUD a ensuite précisé que ce point
s’appuie sur la comparaison du HFC-32 avec d’autres technologies a faible PRG, par exemple le HFO-
1234yf. Le PNUD a aussi informé que I’efficacité énergétique du prototype a base de HFC-32 était de 3 a
5 pour cent plus élevée que celle du précédent systéme a base de HCFC-22 en mode refroidissement, et
d’environ 3 pour cent plus élevée en mode réchauffement. L’entreprise suppose que d’autres
améliorations dans la conception du compresseur et sa meilleure adaptation aux propriétés du HFC-32,
ainsi que I’optimisation plus poussée du systeme général apporteront de plus grands bénéfices en matiére
d’efficacité énergétique.

20. Le Secrétariat avait posé des questions sur le role des normes de sécurité dans le marketing des
systemes. Le PNUD a indiqué qu’actuellement les nouveaux systemes a base de HFC-32, qui sont
produits en petite quantité, ne sont pas fabriqués sur une base réguliére et ne sont pas vendus sur le
marché. Méme si des acheteurs potentiels sont intéressés par ces nouveaux produits, I’entreprise ne peut
pas les vendre du fait des restrictions dans le cadre des normes actuelles. Il est prévu que les nouveaux
produits soient mis en place et entretenus exclusivement par du personnel d’entretien formé dans
I’entreprise de fabrication, du moins au cours de I’introduction de ces produits sur le marché.

21. Le PNUD a également indiqué que la Norme nationale GB 9237 « Systémes de réfrigération
mécaniques utilisés pour le refroidissement et le réchauffement — conditions de sécurité », I’'une des
normes de base pour la réfrigération en Chine, limite les ventes et le fonctionnement d’équipement
utilisant des frigorigénes inflammables. Cette norme GB 9237 est une version nationale de I’Organisation
internationale de normalisation I1ISO 5149-1993. Le PNUD a par ailleurs précisé que la norme
ISO 5149 est actuellement en cours de révision et devrait prendre effet aprés avril 2014. Le Service de
coopération économique étrangére du ministére chinois de la Protection environnementale est
actuellement en train d’examiner la norme GB 9237, examen qui devrait étre achevé au cours de cette
année.

Impact

22. Ce projet a joué un réle déterminant dans la démonstration de la technologie a base de HFC-32 en
tant que solution de remplacement pour les systemes de climatisation de taille moyenne. Le HFC-32 est
inflammable, mais du fait d’une inflammabilité d’ensemble plus faible que, par exemple, les
hydrocarbures, il offre des possibilités de conception, de marché et de fonctionnement plus aisées par
comparaison avec les systémes a base d’hydrocarbures. Parallelement, le HFC-32 a un PRG équivalent a
seulement 38 pour cent de celui du HCFC-22 et a seulement 35 pour cent de celui du HFC-410A, le
principal produit de substitution du HCFC-22 dans les applications de climatisation.

23. Le projet de démonstration a directement conduit a I’utilisation du HFC-32 en tant que principale
substance de remplacement du HCFC-22 dans le cadre du plan sectoriel la réfrigération industrielle et
commerciale de la phase | du PGEH pour la Chine, ou actuellement six activités de reconversion avec une
consommation globale d’environ 3 000 tm de HCFC-22 sont en cours de mise en ceuvre en vue du
passage a I’utilisation du HFC-32. De plus, un fabricant de compresseurs est en train de bénéficier d’un
soutien en vue de I’utilisation de la technologie a base de HFC-32. Un deuxiéme fabricant de
compresseurs et six autres fabricants d’équipements se convertiront dans le futur a la technologie a base
de HFC-32. Le HFC-32 a également été identifié comme technologie de substitution dans le cadre de la
phase | du PGEH en Indonésie, ou trois fabricants d’équipements de réfrigération et cinq fabricants
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d’équipements de climatisation sont actuellement en train de se reconvertir pour passer du HCFC-22 au
HFC-32, dans le contexte d’une consommation de plus de 550 tm de HCFC-22. D’autres activités de
reconversion a la technologie a base de HFC-32 ont été approuvées pour la phase | du PGEH en Algérie
(8,3tm de HCFC-22) et en Thailande (1 036 tm de HCFC-22) (le Secrétariat n’a pas encore regu les
rapports de mise en ceuvre montrant que les activités de reconversion ont déja commencé).

24. Les informations fournis par le PNUD indiquent que I’efficacité énergétique est identique a celle
de la technologie a base de HCFC-22. Comparé a la poursuite de I’utilisation du HCFC-22, ce projet de
démonstration avec une élimination de 61,9 tm de HCFC-22 s’ajoutant aux projets ou cette démonstration
a influé sur le choix de la technologie et qui sont actuellement en cours de mise en ceuvre, réduiront
ensemble les émissions de gaz a effet de serre (GES) de 3,94 millions de tonnes de CO, chaque année.

Recommandation du Secrétariat

25. Le Comité exécutif pourrait envisager de :

@ Prendre note du rapport final sur le projet de démonstration sur le passage a la
technologie a base de HFC-32 dans la fabrication de petits refroidisseurs/thermopompes
commerciaux utilisant I’air comme source froide chez Tsinghua Tong Fang Artificial
Environment Co., Ltd. (PNUD)

(b) Demander aux agences bilatérales et d’exécution d’examiner le rapport sur la
reconversion pour passer d’une technologie a base de HCFC-22 a celle a base de HFC-32
dans la fabrication de petits refroidisseurs/thermopompes commerciaux utilisant I’air
comme source froide, ainsi que les informations sur d’autres solutions de remplacement,
lorsqu’elles aideront les pays visés a I’article 5 lors de la préparation de projets pour
I’élimination du HCFC-22 dans les applications de climatisation de petite et moyenne
capacité, y compris de petits refroidisseurs/thermopompes commerciaux utilisant I’air
comme source froide.

Chine : Projet de démonstration pour la reconversion de la technologie a base de HCFC-22 a la
technologie a base d’ammoniac/CO; dans la fabrication de systemes de réfrigération & deux étages
pour des applications d’entreposage frigorifique et de congélation au Yantai Moon Group Co. Ltd.
(PNUD)

Contexte

26. Lors de sa 60° réunion, le Comité exécutif a approuvé pour la Chine le projet de démonstration
pour la reconversion de la technologie a base de HCFC-22 a la technologie a base d’ammoniac/CO, dans
la fabrication de systemes de réfrigération a deux étages pour des applications d’entreposage frigorifique
et de congélation au Yantai Moon Group Co. Ltd.?, mis en ceuvre par le PNUD. Par la décision 71/16, le
Comité exécutif a décidé de prendre note du rapport intérimaire sur le projet de démonstration® et de
demander au PNUD de remettre un rapport final a la 72° réunion, étant entendu qu’il ne contiendrait que
les données préliminaires sur les colts différentiels d’exploitation. Un rapport final sur la projet de
démonstration, soumis par le PNUD a la 72° réunion, est joint en annexe au présent document.

5 Document UNEP/OzL.Pro/ExCom/60/24.
6 Document UNEP/OzL.Pro/ExCom/71/6/Add.1
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Rapport périodigue

217. La reconversion au Yantai Moon Group Co. Ltd. été mené a bien avec succes. Il a été démontré
que les systemes a deux étages, avec I’ammoniac du c6té de la température la plus élevée et le CO, dans
la partie inférieure, représentent des systemes viables pour le remplacement de la technologie a base de
HCFC-22 dans des applications d’entreposage frigorifique et de congélation a grande échelle.

28. La chaine de fabrication a une capacité de 100 unités par an. La quantité moyenne de HCFC-22
chargée dans ces systémes est de 2,5 tonnes. Les systémes de réfrigération de grande taille se concentrent
autour d’un compresseur a vis. La reconversion a inclus la conception de trois compresseurs pour
I’utilisation du CO, comme frigorigéne pour I’étage inférieur du systeme de réfrigération, et trois
compresseurs pour I’étage supérieur pour I’ammoniac. Le systéme de réfrigération a di étre adapté a la
fois pour les pressions élevées a I’arrét ainsi qu’a des volumes plus faibles de frigorigéne en circulation.

29. Pour chacune des trois dimensions, trois prototypes ont été fabriqués, testés et livrés, ayant une
capacité de réfrigération allant jusqu’a 1 mégawatt a une température de -55° Celsius. En plus des
activités de reconversion, des activités de formation des techniciens ont été menées ainsi que des activités
de diffusion de la technologie dans le cadre de la participation a des expositions. La chaine de fabrication
fonctionne au niveau commercial, et les codts différentiels d’exploitation seront versés au Yantai Moon
Group Co. Ltd. au cours des deux prochaines années selon le nombre de systémes reconvertis vendus.

30. La mise en ceuvre de ce projet a commencé par la signature du contrat conclu entre le
gouvernement de la Chine et le Yantai Moon Group Co. Ltd. en mai 2011, et a été conclu par
I’acceptation au niveau national en juillet 2013, faisant passer a 26 mois la durée de mise en ceuvre. Le
projet a utilisé le mécanisme de paiement fondé sur les résultats dans le cadre de sa mise en ceuvre,
définissant I’entreprise comme étant I’exécutant principal du projet de reconversion, responsable de toutes
les activités qui s’y rapportent. Le rapport a mis en avant que le gouvernement de la Chine et le PNUD
n’ont pas été impliqués dans les activités d’acquisition de I’entreprise autrement que par le biais des
paiements par tranche a cette derniere pour couvrir les colts d’acquisition et de reconversion, a des dates
de paiement convenues et lorsque certains objectifs avaient été atteints. Les résultats ont été vérifiés avant
chaque paiement.

31. Le budget initialement convenu pour le projet de démonstration était de 3,078 millions $US de
codts différentiels d’investissement, avec un financement partiel venant de I’entreprise. La liste finale des
dépenses pour les colts différentiels d’investissement s’élevait a 4,1 millions $US, soit 36 pour cent de
plus que le budget initial (cette augmentation a été couverte par I’entreprise, en plus de la part des codts
gu’elle avait initialement accepté de financer qui étaient de 321000 $US). Le principal poste de frais était
la modification des chaines de fabrication pour le compresseur (28 pour cent), la fabrication des
prototypes (27 pour cent), la modification des dispositifs de test pour mesurer les performances du produit
(22 pour cent), et la modification de la chaine de fabrication pour la production des cuves sous pression
(11 pour cent). La nouvelle conception du produit et du processus représentait 8 pour cent des colts
d’ensemble, et les activités de formation et de diffusion de la technologie représentaient 5 pour cent. La
principale augmentation des co(ts de reconversion par rapport aux colts estimés initialement était due a
la fabrication des prototypes, qui a colté pres de 590 000 $US (plus du double des colts prévus a
I’origine). La modification de la chaine de fabrication du compresseur a entrainé une augmentation
supplémentaire des colts de 230 000 $US (soit 21 pour cent de plus que I’estimation initiale). Les autres
augmentations de co(ts importantes découlaient de la modification des dispositifs de test pour évaluer les
performances de produit (13 pour cent d’augmentation) et les modifications apportées a la chaine de
fabrication des cuves sous pression (6,7 pour cent). Le budget approuvé était seulement de 8 pour cent
inférieur & celui demandé par le PNUD dans le projet soumis initialement, indiquant que I’augmentation
des colts n’avait pas été prévue.
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32. Le projet a fait I’objet d’un audit et les sites de fabrication reconvertis ont été certifiés sur la base
de la conformité aux réglementations de sécurité. Des contrats pour la livraison d’environ 60 systemes de
réfrigération utilisant la technologie a base d’ammoniac/CO, ont été signés. Le rapport indique que
I’efficacité énergétique des systemes a augmenté de plus 20 pour cent par rapport au systeme a base de
HCFC-22 existant. Parallélement, les fuites de HCFC-22, qui avaient été importantes du fait de
I’utilisation d’un compresseur ouvert, ont été éliminées.

Observations du Secrétariat

33. Le Secrétariat a demandé quelques informations supplémentaires sur les taux de fuite
caractéristiques des systemes a base de HCFC-22 fabriqués précédemment. D’apres les informations
fournies, le Secrétariat a estimé un taux d’ensemble des fuites se montant a 13 pour cent, soit 320 kg de
HCFC-22 par an par systéme.

Impact

34. Le nombre de fabricants de systemes de cette taille est trés limité au niveau mondial, et le
Secrétariat n’en prévoit qu’un nombre trés restreint si toutefois des projets supplémentaires de ce type se
présentent. Néanmoins, la reconversion éliminera intégralement 250 tm de HCFC-22 par an utilisés dans
le chargement de ces systemes. Etant donné que la technologie de remplacement n’a pratiquement pas de
potentiel de réchauffement de la planéte, elle réduit I’émission de gaz a effet de serre (GES) de
441 000 tonnes de CO, chaque année. De surcroit, la consommation d’énergie des systémes semble avoir
été réduite de 20 pour cent par an, entrainant une économie d’énergie lors du fonctionnement, avec des
émissions réduites lors de la production d’énergie de I’ordre de 50 000 tonnes de CO, par production
annuelle (100 unités), en supposant que ces systémes fonctionnent en Chine.

35. Le projet a également permis de faire la démonstration de la technologie des systemes de
réfrigération a deux étages avec du CO, a I’étage inférieur. Cette technologie convient également a
plusieurs autres applications, parmi lesquelles les systémes d’entreposage et de congélation de petite
taille, et les supermarchés. Le projet a démontré que cette technologie peut principalement étre
développée dans les conditions des pays visés a I’ Article 5 et étre adaptée a celles-ci.

Recommandation du Secrétariat

36. Le Comite exécutif pourrait envisager de :

@ Prendre note du rapport final sur le projet de démonstration sur la reconversion de la
technologie a base de HCFC-22 a la technologie a base d’ammoniac/CO, dans la
fabrication de systémes de réfrigération a deux étages pour des applications
d’entreposage frigorifique et de congélation au Yantai Moon Group Co. Ltd. en Chine
soumis par le PNUD contenu dans le document UNEP/OzL.Pro/ExCom/72/11/Add.1 ; et

(b) Demander aux agences bilatérales et d’exécution d’examiner le rapport sur la
reconversion de la technologie a base de HCFC-22 a la technologie a base
d’ammoniac/CO, dans la fabrication des systémes de réfrigération a deux étages ainsi que
les informations sur les autres solutions de remplacement lorsqu’elles aideront les pays
visés a I’article 5 lors de la préparation de projets pour I’élimination du HCFC-22 dans
les systémes de réfrigération a deux étages pour des applications d’entreposage
frigorifique et de congélation.
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PARTIE VI : RAPPORT DE LA VERIFICATION FINANCIERE DES PLANS DE SECTEURS
DES HALONS, DE LA PRODUCTION DE CFC ET DES MOUSSES EN CHINE

37. Au nom du gouvernement de la Chine, la Banque mondiale a présenté a 72° réunion

conformément a la décision 71/12(b)’ un budget du solde des fonds pour le secteur de production des

CFC, le secteur des mousses polyuréthanes a base de CFC et le secteur des halons.

Secteur de production des CFC

38. Le tableau 1 présente le solde des fonds par catégorie ainsi que les dates d’achevement prévues
pour les activités dans le secteur de production des CFC.

Tableau 1. Avancement du plan de travail relatif aux activités au-dela de 2009 et allocations de
fonds pour le secteur de production des CFC en Chine (3US)

No Catégorie Financement Date
d’achévement
prévue
1 Engagement d’une expertise nationale et internationale pour assurer le 365 505
soutien technique, et organisation d’atelier de technologie sur les 2014
produits de remplacement des SAO, etc.
2 Colts de fonctionnement du China Compliance Centre (CCC) 2996 831 Achevé
3 Activités de gestion des importations et exportations de SAO 455 900 2014
4 Recherche et Développement sur les produits de remplacement des 4 453 200 20
SAO 16
5 Suivi et gestion 224 604 2016
Total 8 496 040
39. Dans la catégorie (1), diverses activités ont été réalisées telles que des consultances, des audits et

des ateliers de formation, notamment [I’évaluation des accomplissements et de [I’efficacité
environnementale de la conformité de la Chine au Protocole de Montréal, une enquéte sur les utilisations
de HCFC en tant que charge d’alimentation, et des services de consultance pour la préparation du rapport
d’achévement de projet.

40. Dans la catégorie (2), le total des fonds a été décaissé pour les colts de fonctionnement du China
Compliance Centre.

41. Dans la catégorie (3), un systeme dédié de transmission des données a été mis en place entre le
service de gestion des importations/exportations de SAO et le service des douanes afin de renforcer
davantage la capacité de la gestion des importations et des exportations de SAO. Approximativement
90 pour cent de ces fonds ont été décaissés.

42. Dans la catégorie (4), le programme de soutien de la recherche et développement sur les
technologies de remplacement des SAO a faible potentiel de réchauffement de la planéte (PRG) est mis
en ceuvre. Neuf propositions ont été sélectionnées pour soutenir ces activités de recherche et
développement.

" Le Comité exécutif a décidé d’inviter le gouvernement de la Chine a fournir : (i) Par I’entremise de la Banque mondiale, & la 72° réunion, un
rapport expliquant pourquoi les soldes indiqués dans le rapport de Vérification de 2012 étaient supérieurs aux budgets approuvés aux 56° et
57°réunions pour les secteurs des halons et de la mousse de polyuréthane, et contenant de I’information sur la résolution du probléme juridique
identifié dans le rapport de vérification remis a la 65° réunion au sujet du transport des halons récupérés vers les banques de halons pour la
récupération et le recyclage exigés par la décision 65/10(i)(ii) ; (ii) Par I’entremise de I’agence d’exécution pertinente, dans les futurs rapports de
vérification financiere requis par la décision 56/13, des données sur tous les fonds provenant du Fonds multilatéral et qui étaient détenus par le
gouvernement de la Chine, incluant des données sur le plan sectoriel Il pour les utilisations comme agent de transformation, le plan sectoriel des
solvants et le plan pour I’entretien dans la réfrigération ; (iii) Des informations détaillées sur les progrés des plans de travail pour les plans
sectoriels et sa proposition sur la maniere d’utiliser les soldes potentiels, aux fins d’examen par le Comité exécutif a la 72° réunion.
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43. Dans la catégorie (5), des fonds ont été alloués pour des activités de suivi et de gestion,
notamment les consultances, les formations, les évaluations et vérifications.
Le secteur des mousses polyuréthanes a base de CFC en Chine

44, Le tableau 2 présente le solde des fonds par catégorie et les dates d’achévement prévues pour les
activités dans le secteur des mousses polyuréthanes a base de CFC.

Tableau 2. Avancement du plan de travail relatif aux activités au-dela de 2009 et allocations de
fonds pour le secteur des mousses polyuréthanes a base de CFC en Chine ($US

No Catégorie Financement | Date d’achévement
prévue

1 Sélection et évaluation des produits de substitution sans CFC et 2 660 000 2016
développement de nouveaux produits de substitution

2 Activités supplémentaires au niveau des provinces relatives aux 3100 000 2016
mousses (renforcement des capacités pour les autorités locales)

3 Service technique pour les entreprises de mousse en vue d’une 1400 000 2015
meilleure application des nouveaux produits de remplacement

4 Suivi continu de I’élimination des CFC dans le secteur des 1 050 000 2016
mousses

5 Autres activités d’assistance technique 713 000 2016

Total 8 923 000
45, Un montant de 6,8 millions $US a été communiqué en tant que solde du plan annuel de 2009. La

Banque mondiale a expliqgué qu’il s’agissait d’un chiffre estimé et que I’augmentation jusqu’a
8,923 millions $US résultait de la cléture de quelques entreprises avant leur reconversion et de certaines
activités d’assistance technique qui avaient été retardées et qui étaient a présent mises en ceuvre.

46. Les activités de la catégorie (1) incluent dix projets prenant en main deux types de recherche :
1) pour développer un agent de gonflage des mousses bon marché avec un niveau zéro de PAO et a faible
potentiel de réchauffement de la planete (PRG) qui répond aux normes des propriétés isolantes des
mousses ; et 2) des recherches sur les formules de polyols prémélangés contenant un agent de gonflage de
substitution afin d’optimiser la stabilité et les performances du polyol et d’améliorer la conductivité
thermique de la mousse.

47. Pour la catégorie (2), les réussites et les enseignements tirés de la mise en ceuvre de I’élimination
des CFC dans le secteur des mousses polyuréthanes seront compilés et diffusés auprés des parties
prenantes en vue du renforcement des capacités au sein des autorités locales, assortis notamment
d’ateliers, de formations, d’activités de sensibilisation du public, de collecte de données et de supervision.

48. La catégorie (3) financera des contrats pour des entreprises de formulation afin de fournir des
services techniques relatifs aux meilleures pratiques pour I’application des nouvelles solutions de
remplacement utilisées par les entreprises de mousse.

49. Dans la catégorie (4), le Bureau de la coopération économique extérieure soutient les quatre
provinces principales, a savoir Hebei, Henan, Shandong et Tianjin, ou se situent la plupart des entreprises
de mousse et des entreprises de formulation, afin de se rendre auprés des revendeurs de produits
chimiques, des entreprises de formulation et des entreprises de mousse pour recueillir des échantillons
d’agents de gonflage, des polyols prémélangés et du produit de mousse final, et pour entreprendre une
inspection des matiéres premiéres utilisées par les entreprises dans leur province respective.

50. La catégorie (5) alloue des fonds destinés au suivi de la mise en ceuvre de projet, aux réunions de
formation, aux activités de publicité, aux activités de vérification, a I’évaluation de projet et a la
commission de projet.
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Plan pour le secteur des halons

51. Le tableau 3 présente le solde des fonds par catégorie et les dates d’achévement prévues pour le
plan sectoriel des halons en Chine.

Tableau 3. Avancement du plan de travail relatif aux activités au-dela de 2007 et allocations de
fonds pour le plan du secteur des halons en Chine ($US)

No Activités Budget
1 Entretien des stocks de halon-1211 et prévention 1500 000
des fuites
Mise en place et en fonctionnement du centre de 1000 000
gestion des banques de halons
Mise en place et renforcement des capacités pour le 1 000 000
centre de recyclage du halon-1301
Amélioration du centre de démonstration du 300 000
L recyclage du halon-1211
Activités pour les banques  ["peveloppement et gestion  d'un  systéme 300 000
de halons d’information pour les banques de halons
Enquéte pour inventorisation et enregistrement des 2 000 000
consommateurs de halons au niveau national
Colts de fonctionnement pour le rassemblement, le 2 000 000
transport, le recyclage et la régénération
Colts de destruction des halons contaminés et des 1 456 397
résidus
Sous-total 9 256 397
2 Assistance technique pour les banques de halons et I’élimination durable 1403 888
3 Mise en place d’un SGI pour les SAO 500 000
Renforcement des capacités
pour la conformité de la | Supervision et gestion des activités de renforcement 700 000
Chine des capacités, notamment des formations et des
ateliers, etc.
Total 11 860 285
52. Le gouvernement de la Chine n’a pas fourni d’explications supplémentaires sur les catégories de

budget pour le plan du secteur des halons ni sur les dates d’achévement des activités individuelles, ayant
seulement indiqué que « du fait de la complexité de la tache, il sera peut-étre nécessaire de la prolonger
au-dela de 2015 ».

Observations du Secrétariat

Données sur le plan sectoriel 11 pour les utilisations comme agent de transformation, les solvants et
le secteur de I’entretien des équipements de réfrigération a base de CFC

53. Au cours de la réunion de la coordination inter-agences qui s’est tenue a Montréal, en
février 2014, le Secrétariat a discuté de la décision 71/12 et a fourni aux agences un modele de
présentation a utiliser pour faire part de leur réaction. Le Secrétariat a également envoyé a toutes les
agences d’exécution des demandes et des rappels concernant les informations se rapportant aux
utilisations comme agent de transformation du plan 1l (Banque mondiale), le secteur des solvants
(PNUD), et le secteur de I’entretien a base de CFC (ONUDI, PNUE et Japon). Les agences ont indiqué
que Chine répondrait a la 73° réunion.
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Rapport de vérification financiére des secteurs de la production de CFC, des mousses
polyuréthanes a base de CFC, et des halons fourni a la 70° et a la 71° réunion

54. Le Secrétariat a demandé des informations sur quatre sujets principaux du rapport de vérification
financiere soumis a la 70° réunion. Aucune réponse n’a été fournie ni a ce moment-la ni dans le cadre des
documents soumis a la 71° réunion.

55. Le Secrétariat a posé le 18 mars 2014 vingt-sept questions en vue d’éclaircissements sur les
données soumises par le gouvernement de la Chine par I’intermédiaire de la Banque mondiale sur les
secteurs de la production de CFC, des mousses de polyuréthane et des halons. Au 14 avril 2014, aucune
réponse n’avait été obtenue.

Interéts
56. Le Secrétariat a pris note qu’aucun intérét n’avait été indiqué dans la documentation.
Production de CFC

57. Les informations sur le secteur de production des CFC ont indiqué qu’une partie des fonds
avaient été décaissés, sans toutefois indiquer ce qui avait été décaissé pour tous les postes budgétaires.
Des informations étaient demandées sur les 4,4 millions $US pour les activités de recherche et
développement sur la base d’un contrat. Ce montant de financement devrait étre justifié selon les
dispositions des contrats conclus et de la fagcon dont ceux-ci se rapportent aux solutions de remplacement
pour le secteur de production des CFC ou pour le secteur de la consommation. En outre, le Secrétariat a
demandé comment ces activités de recherche et développement se rapportaient aux HCFC qui sont
couverts par des accords sépares.

58. Des informations sur des allocations séparées pour le volet suivi et gestion étaient également
demandées ainsi que sur les dates d’achevement respectives pour les différents points pour qu’ils puissent
faire I’objet d’un suivi.

Secteur des mousses

59. La part du budget indiqué au tableau 2 ayant été décaissé sur les fonds alloués manquait
également de clarté ; le Secrétariat a donc demandé a la Chine de lui communiquer les soldes en date de
fin 2013.

60. La Chine a fait savoir qu’il y avait un solde d’un montant de 6,8 millions $US qui avait été
communiqué en 2009, mais que le solde communiqué actuellement était de 8,923 millions $US parce que
quelques sociétés « profitables » avaient fermé avant la reconversion de leurs sites. Le Secrétariat a
demandé pour quelle raison ces fonds s’élevant a 2,123 millions $US ne devaient pas étre restitués au
Fonds. Le Secrétariat a aussi posé des questions sur les valeurs des contrats et I’objectif des contrats
individuels s’élevant a 2,66 millions $US.

61. En ce qui concerne le développement de solutions de remplacement pour les agents de gonflage,
le Secrétariat a demandé en quoi ces projets étaient différents de ceux déja approuvés par le Comité
exécutif, qui prenaient en main entre autre, la stabilité et les performances de formulations de
remplacement au HCFC-141b comme agent de gonflage (y compris les polyols prémélangés a base
d’hydrocarbures). Le Secrétariat a demandé comment les résultats des activités de recherche et
développement payeées par le Fonds multilatéral seraient diffusés aupres des autres Parties. Le Secrétariat
a aussi demandé des informations sur la relation existant entre ces activités planifiées et les plans
sectoriels d’élimination des HCFC pour les mousses de polyuréthane et/ou de polystyréne extrudé (XPS).
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62. Une justification du besoin du renforcement des capacités pour les autorités locales a été requise
du fait de la demande de financement faite quatre ans apres I’élimination. On ne voyait pas non plus trés
bien comment I’inspection de I’utilisation des agents de gonflage sans CFC était un surcodt a la suite de
I’élimination.

63. Au sujet de I'utilisation prévue des fonds en vue du soutien des entreprises de formulation, le
Secrétariat s’est enquis de la facon dont cette initiative impacterait la consommation de HCFC.

64. Le Secrétariat a aussi posé des questions sur les colts du suivi dans le passé afin d’évaluer
I’allocation de 1,05 3$US million par an. De méme, il a demandé a combien s’élevaient les codts
précédents des activités de suivi pour justifier les 0,713 million $US alloué a la formation, a la publicité, a
la vérification, a I’évaluation de projet et au commissioning de projet.

Secteur des halons

65. En ce qui concerne le secteur des halons, le Comité demande depuis trois réunions consécutives
des informations sur la possibilité de transporter des halons contaminés et non régénérés dans le cadre des
réglementations actuelles. Sans la capacité de pouvoir transporter des halons usagés, il ne peut pas y avoir
de récupération de halons. Le document indiquait que le cadre des banques de halons avait été élaboré en
2007, mais on ne sait pas trop quelles activités ont été menées depuis cette date. Le Secrétariat a
également demandé quelles avaient été les activités entreprises depuis la 71° réunion.

66. Au sujet des activités planifiées, le Secrétariat a demandé que les dates d’achevement soient
indiquées pour chaque activité comme cela avait été fait pour les différentes catégories du secteur de
production des CFC et les demandes soumises pour le secteur des mousses polyuréthanes avec CFC.

67. D’autres éclaircissements sur les colts ont été demandés sur les postes de colts suivants : gestion
des stocks et prévention des fuites (1,5 million $US), ramassage et transport des halons (2 millions $US),
mise en place du centre des banques de halons (1 million $US), renforcement des capacités
(0,7 million $US), et amélioration du centre de démonstration (300 000 $US). S’agissant des codts
d’inventorisation des consommateurs de halons (2 millions $US), le Secrétariat a indiqué que des
enquétes avaient été réalisées dans le cadre de la préparation de projet pour le plan sectoriel et qu’il
pouvait s’agir d’un recensement faisant doublon, a moins que des explications indiquent le contraire.

68. De plus amples informations ont été requises sur les colts de la destruction des halons
(1,5 million $US). Une explication a été également demandée sur I’existence de deux montants de codt
pour le systéme de gestion de I’information (SGI) (300 000 $US et 700 000 $US) et pourquoi ce niveau
de financement était nécessaire dans le contexte des autres SGI que la Chine a pour d’autres SAO.

Conclusion

69. Le gouvernement de la Chine, par I’intermédiaire de la Banque mondiale, n’a pas fourni les
informations demandées par le Secrétariat pour lui permettre d’évaluer la fagcon dont les fonds restants
pour I’élimination des CFC, des halons et du CTC seront utilisés en Chine. Le Comité exécutif pourrait
envisager d’examiner si ces comptes doivent étre clos a la fin de 2014 et un rapport d’achevement de
projet soumis a la premiére réunion de 2015 dans le cas ou les explications demandées ne sont pas
apportées. Le Comité exécutif pourrait également envisager de demander les vérifications financieres
pour 2010, 2011, 2012, et 2013 pour les secteurs des utilisations comme agent de transformation du plan
sectoriel 11, des solvants, et de la réfrigération consommant des CFC en vue de la restitution des soldes
non utilisés a la fin de 2014 et de la remise d’un rapport d’achévement de projet a la premiére réunion de
2015.
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Recommandation du Secrétariat

70. Le Comité exécutif pourrait envisager de :

@ Prendre note des rapports de la vérification financiére pour les plans sectoriels des halons,
de la production de CFC et des mousses soumis par le gouvernement de la Chine par
I’intermédiaire de la Banque mondiale conformément a la décision 71/12, inclus dans le
document UNEP/OzL.Pro/ExCom/72/11/Add.1 ;

(b) Décider :

Q) De clore les plans sectoriels se rapportant a la production de CFC, aux mousses
polyuréthanes a base de CFC et aux halons, et de demander la restitution de tous
les soldes restants pour ces plans de secteurs a la fin de 2014 et la présentation de
rapports d’achevement de projet a la premiére réunion de 2015 ; et

(i) De demander que les vérifications financiéres pour 2010, 2011, 2012, et 2013
pour les secteurs des utilisations comme agent de transformation du plan sectoriel
I1, des solvants, et de la réfrigération consommant des CFC soient soumises a la
73° réunion, que tous les soldes restants pour ces plans de secteur soient restitués
a la fin de 2014 et que des rapports d’acheévement de projet soient soumis pour
ces plans a la premiére réunion de 2015.

Partie VIl : PLAN NATIONAL D’ELIMINATION DES CFC AUX PHILIPPINES (RAPPORT
FINANCIER)

Contexte

71. Le Comité exécutif a examiné a sa 71° réunion le rapport sur la mise en ceuvre des activités
restantes dans le cadre du plan national d’élimination des CFC, tenant compte des décisions antérieures
prises au sujet de ce projet et a décidé de demander au PNUE de lui soumettre a la 72° réunion un rapport
financier sur ce plan national d’élimination des CFC en date du 31 décembre 2013, et de retourner les
sommes restantes au Fonds multilatéral & cette méme réunion (décision 71/8(b)). Le présent rapport
répond a cette décision. Le rapport financier a été soumis par le PNUE au nom du gouvernement des
Philippines.

Observations du Secrétariat

72. Le rapport financier indiquait en date de décembre 2013 un solde de 275 987,53 $US ; des fonds
s’élevant a 260 575,90 $US avaient été engagés et le décaissement devrait étre achevé en mai 2014 ; un
solde estimé a 15 411,63 $US sera reversé au Fonds.

73. En examinant le rapport des dépenses ainsi que les engagements indiqués, le Secrétariat a
demandé des éclaircissements sur les points suivants :

@ Ce rapport financier est-il le rapport financier officiel et final du plan national
d’élimination des CFC approuvé par le gouvernement des Philippines ou bien reflete-t-il
les exigences d’établissement de rapport financier du PNUE ;

(b) Une justification du besoin de prolonger les codts relatifs au personnel jusqu’en mai
2014 ;

(© Une explication de la réaffectation de soldes entre différentes lignes budgétaires ;
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(d) Une explication des montants importants des fonds engagés qui ne seront payés
gu’en 2014 ; et

©) La confirmation que les activités du plan national d’élimination des CFC ont bien été
achevées en date de décembre 2013, et que les engagements restants concernent des
paiements en souffrance de ces activités menées a terme.

74. Dans sa réponse, le PNUE a expliqué que le rapport financier avait été préparé par I’Unité de
gestion de projet sur la base des exigences relatives a I’établissement de rapports financiers du PNUE, et
gu’il est a titre indicatif sur la base des estimations des dépenses. La vérification financiére officielle du
plan national d’élimination des CFC est actuellement en cours et devrait &tre achevée en mai 2014. On
connaitra alors le solde véritable du projet et les procédures conduisant a sa restitution au Fonds
multilatéral pourront étre initiées

75. Le PNUE a également expliqué que le gouvernement avait demandé la prolongation des activités
du personnel de I’unité de gestion de projet, tout particulierement pour le personnel chargé des questions
financieres afin de faciliter la cl6ture des livres et des comptes.

76. En ce qui concerne la réaffectation des fonds vers d’autres lignes budgétaires, le PNUE a
expliqué que le gouvernement des Philippines, ayant connaissance de la décision du Comité exécutif
d’achever le projet a la fin décembre 2013, a décidé d’attribuer des fonds pour I’achat d’équipements
d’entretien a distribuer aux ateliers d’entretien de la région touchée par le typhon Haiyan. Ces sets
d’équipement ont été commandés avant fin décembre pour des bénéficiaires identifiés avec I’aide du
bureau régional du ministére de I’Environnement et des Ressources naturelles.

77. Dans I’explication fournie sur les sommes importantes se rapportant aux fonds obligés/engagés,
le PNUE a indiqué que ces obligations financieres dataient d’avant décembre 2013. Les retards de
paiement étaient essentiellement dus aux factures tardives pour les services et les biens rendus en 2013
(par exemple codts des ateliers/formations). Le PNUE a confirmé que des documents étayant ces
obligations avaient été examinés et estimés conformes aux réglementations financiéres. De plus, le PNUE
a expliqué gu’elles étaient en conformité avec la réglementation comptable du gouvernement.

78. Le Secrétariat a encouragé le PNUE a achever en temps voulu la vérification financiére du projet
et d’en fournir au Secrétariat un exemplaire une fois cette tache finie.

Recommandation du Secrétariat

79. Le Comité exécutif pourrait envisager de :

@ Prendre note du rapport financier des dépenses jusqu’a décembre 2013 soumis par le
PNUE dans le cadre du plan de travail du plan national d’élimination des CFC pour les
Philippines inclus dans le document UNEP/OzL.Pro/ExCom/72/11/Add.1 ;

(b) D’approuver la demande de prolongation des activités du personnel de I’Unité de gestion
de projet et des colts de fonctionnement s’y rapportant de janvier 2014 a mai 2014 et de
ne pas imputer des dépenses a cet effet dépassant 31 000 $US ;

(©) De demander :

(i) Au gouvernement des Philippines, par I’intermédiaire du PNUE, de soumettre au

plus tard en juin 2014 un rapport financier vérifié officiellement et diment signé
par des Vvérificateurs indépendants ou accrédités par le gouvernement ;
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(i) Au PNUE, de garantir la restitution de tous les soldes restés non dépensés sur la
base du rapport du vérificateur au Fonds multilatéral au plus tard a la
73° réunion ; et

(iii)  Au gouvernement des Philippines et au PNUE, de soumettre le rapport
d’achévement de projet a la premiére réunion du Comité exécutif en 2015.

Partie VIl :  PLAN DE GESTION DE L’ELIMINATION DES HCFC POUR LE NIGERIA
(PHASE |, TROISIEME TRANCHE) (PLAN DE MISE EN (EUVRE POUR LA
RECONVERSION DES ENTREPRISES DE FABRICATION DES MOUSSES
DANS LE SECTEUR DE LA REFRIGERATION)

Contexte

80. A sa 62° réunion, le Comité exécutif a approuvé la phase | du PGEH pour le Nigéria. Sur la base
de I’Accord conclu entre le Comité exécutif et le gouvernement du Nigéria ainsi que sur la base du plan
d’ensemble de la mise en ceuvre du PGEH, la reconversion de 109 entreprises de mousses pour la
réfrigération, mise en ceuvre par I’ONUDI, devait conduire & I’élimination de 310,2 tm (34,12 tonnes
PAO de HCFC-141b en reconvertissant leurs opérations de gonflage des mousses pour passer a des
systemes pré-formulés a base de formiate de méthyle pour des surcodts d’un montant de 1 759 080 $US.
Par la mise en ceuvre de la premiére et de la deuxieme tranche du PGEH en 2012-2013, I’ONUDI a fourni
une assistance en fournissant des machines d’injection de mousses polyuréthanes a basse pression pour 30
bénéficiaires s’accompagnant d’une élimination totale de 86,35 tm (9,50 tonnes PAQ) de consommation
de HCFC-141b. Toutefois, dans le rapport périodique de la deuxiéme tranche et le plan de mise en ceuvre
de la troisieme tranche, I’ONUDI a fait savoir que le financement approuvé pour le secteur ne suffisait
pas pour prendre en main la totalité de la consommation de 310,2 tm de HCFC-141b comme cela avait été
initialement prévu, et a suggéré de ne fournir une assistance qu’a quelques entreprises.

81. Le Secrétariat a conseillé I’ONUDI d’ajuster la stratégie et de sélectionner des moyens et des
technologies adaptées plus rentables pour assister toutes les entreprises éligibles. A [I'issue de
consultations avec le gouvernement du Nigéria, I’ONUDI a proposé de fournir des machines de gonflage
des mousse a basse pression a 46 entreprises ayant une consommation supérieure a 2,2 tm, et une
assistance technique, y compris une formation a I’utilisation des formulations a base de formiate de
méthyle, des équipements de protection individuel et les codts différentiels d’exploitation a de plus petites
entreprises. De cette facon, le volet du projet couvrira toutes les entreprises bénéficiaires et réalisera
I’élimination conformément a ce qui avait été initialement prévu. Sur cette base, le Comité exécutif a
approuvé a sa 71° réunion la troisiéme tranche du PGEH pour le Nigéria et a demandé a I’lONUDI de
soumettre un plan de mise en ceuvre, le 15 février 2014 au plus tard, pour les reconversions de la
fabrication des mousses dans des entreprises du secteur de la réfrigération, se rapportant a une
consommation de 310,2 tm de HCFC-141b, y compris des informations sur des entreprises couvertes,
I’attribution du financement, les activités a entreprendre et leur calendrier (décision 71/30).

Rapport de situation

82. L’ONUDI a présenté le plan de mise en ceuvre confirmant que 45 entreprises ont été recensées
pour bénéficier d’une aide dans le cadre de la troisiéme tranche, avec une consommation totale de
130,15 tm (14,32 tonnes PAO) de HCFC-141b pour un montant de 645 172 $US, entrainant un rapport
codt-efficacité de 4,96 $US par kg. La mise en ceuvre du plan révisé a démarré en janvier 2014.
L’acquisition des équipements a commencé et les offres sont en train d’étre évaluées. On prévoit que les
équipements seront livrés en juillet 2014 et I’installation, les essais, la formation et la mise en service
seront réalisés en aoQt 2014.
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83. Le plan a également indiqué que I’assistance technique pour les petites entreprises afin de prendre
en main les 93,7 tm restantes de HCFC-141b devrait étre dispensée lors de quatriéme tranche en utilisant
le financement d’un montant de 193 908 $US. Une formation ainsi que des équipements de protection
individuelle seront alors fournis.

Recommandation du Secrétariat

84. Le Secrétariat du Fonds recommande au Comité exécutif de prendre note du plan de mise en
ceuvre de la reconversion des entreprises de fabrication de mousse du secteur de la réfrigération au
Nigéria soumis par I’ONUDI, contenu dans le document UNEP/OzL.Pro/ExCom/72/11/Add.1.

Partie IX: MISE EN (EUVRE DU PLAN NATIONAL P’ELIMINATION DES CFC: VOLET
DES MESURES POLITIQUES ET REGLEMENTATIONS, REPUBLIQUE
ISLAMIQUE D’IRAN

85. En septembre 2004, le PNUE a signé un mémorandum d’accord avec le gouvernement de la
République islamique d’Iran pour 100 000 $US pour la mise en ceuvre du projet sur la « mise en ceuvre de
projet du plan national d’élimination des CFC : volet des mesures politiques et des réglementations »
(IRA/PHA/41/TAS/161). Le PNUE a transféré 90 000 $US a la République islamique d’Iran et, jusqu’a
présent, seulement 30 000 $US ont été comptabilisés par le gouvernement bénéficiaire. Depuis septembre
2008, le PNUE a assuré de facon constante et réguliére un suivi auprés du le gouvernement, réclamant
une comptabilité des 60 000 $US par le biais de lettres officielles et d’échanges avec les fonctionnaires
gouvernementaux durant des missions dans le pays et en marge des réunions régionales/internationales.

Observations du Secrétariat

86. Répondant a une demande d’un rapport actualisé sur la question et sur les mesures que le PNUE
devrait mettre en place pour éviter que ce méme genre de situation se répéte a I’avenir, le PNUE a fait
savoir que lors d’une réunion sur le PGEH pour la République islamique d’lran qui s’est tenue a Téhéran
le 2 mars 2014, le PNUE et I’Unité nationale de I’0zone (UNO) ont informé le PNUD, I’ONUDI et le
gouvernement de I’Allemagne (coopération bilatérale) sur cette question. L’UNO est en pourparlers avec
d’autres départements gouvernementaux pour définir une voie a suivre. Afin d’éviter que ce genre de
situation se reproduise dans le cadre du PGEH, le PNUE a demandé I’ouverture d’un compte bancaire
spécial du gouvernement pour y transférer des fonds pour la mise en ceuvre d’activités futures. Au-dela du
cas de la République islamique d’Iran, le PNUE a pris également les mesures générales suivantes pour
éviter de courir le risque que cette situation se reproduise :

@ Depuis 2008, le PNUE a introduit un rapport financier supplémentaire pour chaque
paiement de tranche ;

(b) A partir de 2014, de nouveaux accords juridiques ont été élaborés pour la mise en ceuvre
des activités avec les gouvernements et autres partenaires stipulant le décaissement de
paiements en tant qu’avance de trésorerie pour couvrir six mois d’activités. Les
paiements suivants ne seront effectués que sur réception d’un état financier acceptable et
de rapports périodiques faisant preuve du taux de mise en ceuvre exigé ; et

(© Aucun nouvel accord ne sera signé avec un gouvernement tant que les conditions des

accords en cours n’ont pas été intégralement satisfaites et les activités achevées de
maniere satisfaisante.
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Recommandation du Secrétariat

87. Le Comité exécutif pourrait envisager de demander au PNUE de présenter a la 73° réunion un
rapport de situation sur ses discussions avec le gouvernement de la République islamique d’lran sur le
paiement non comptabilisé de 60 000 $US pour la mise en ceuvre du plan national d’élimination des
CFC : volet mesures politiques et réglementations.
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1. This section addresses the projects and activities for which specific reports were requested in
previous meetings and those requiring the Executive Committee attention. These reports are arranged in
the following parts:

Part V: HCFC demonstration projects

Part VI: Financial audit report for the halon, CFC production and foam sector plans in
China

Part VII: National CFC phase-out management plan in the Philippines (financial report)

Part VIII: HCFC phase-out management plan for Nigeria (stage |, third tranche)

(implementation plan for the conversion of foam manufacturing enterprises in the
refrigeration sector)

Part IX: Implementation of the national CFC phase-out plan: policy and regulatory
component, Islamic Republic of Iran

2. Each part contains a brief description on progress, and the Secretariat’s comments and
recommendations.

PART V: HCFC DEMONSTRATION PROJECTS

China: Demonstration sub-project for conversion from HCFC-22 to propane at Midea Room Air
Conditioner Manufacturer Company (UNIDO)

Background

3. At its 61 meeting, the Executive Committee approved for China the demonstration sub-project
for conversion of room air-conditioning (AC) compressor manufacturing from HCFC-22 to propane at
Midea Room Air Conditioner Manufacturer Company'. Through decision 71/13, the Executive
Committee noted the interim report of the sub-project® and requested UNIDO to submit a final report to
the 73" meeting, on the understanding that it would only contain preliminary data on incremental
operating costs (IOC). In advance of the 73" meeting, UNIDO has submitted to the 72" meeting
information on the IOC. A report combining all information will be provided to the 73" meeting.

Progress report

4. The interim report submitted to the 71° meeting, related to the conversion of one production line
to the manufacturing of room air-conditioners using HC-290 (propane) as refrigerant at Midea Room Air
Conditioner Manufacturer Company, completed in July 2013. The activities had included production-line
conversion, safety certification, development of new products and of the production process, certification
by a safety auditor, and the activities to obtain certification for the product and the production line by the
Chinese authorities. The report had provided insight only into the incremental capital cost (ICC) of the
conversion.

5. The information on the 10C was provided in a table showing the main cost differences for various
steps in the manufacturing and installation process. As a result, the IOC per unit could be determined.
The submission also included a table with the time needed for specific steps in the production process;
additional production time is directly linked to an increase in production cost. The I0C per air

! Document UNEP/OzL.Pro/ExCom/61/32
2 Document UNEP/OzL.Pro/ExCom/71/6/Add.1
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conditioner is US $41.95; at a charge level of 1.2 kg/unit (as per project proposal), this amounts to
US $34.96/kg of HCFC-22 phase-out.

6. The conversion has led to some savings in 10C, in particular in the cost for the heat exchanger
and the refrigerant. Forty-five per cent of the 10C is related the increased time needed for installation of
one HC-290 unit (approximately 37 minutes more at a rate of US $34.10 per hour of technician time, the
overall cost increase is above US $20). The second highest cost increase (about US $15 per unit) is
related to the necessity to seal the electronic parts to avoid the possibility that flammable gas could be
present where sparks could occur. The compressor is about US $7.50 more expensive than a similar
model using HCFC-22, based on data from the manufacturer Guandong Meizhi Co. This compressor is
purchased from a production facility converted in a separate demonstration project; however, no report
about 10C is available from that project yet.

Secretariat’s comments

7. The Secretariat queried whether the additional cost for the sealed electronic parts was based on a
small-scale production or a mass production. In the view of the Secretariat, for a mass production of
millions of units the component costs for parts tend to be dominated by the material costs only. UNIDO
advised that the units are equipped with a gas-tight electronic box which is sealed with glue. UNIDO
confirmed that the current costs are associated with the product initiation and are expected to decrease in
the future. In addition, UNIDO advised that the methodology for applying the safety measures is also
being refined.

8. The Secretariat also queried whether the compressor presents any upgrade in energy-efficiency as
compared to the HCFC-22 compressor. UNIDO replied that the energy efficiency of the compressor is
2 to 3 per cent higher than the previously used HCFC-22 compressor. With this moderate improvement,
the defining characteristic of the compressor remains largely unchanged, as stipulated in decision 61/44.

Impact

9. This demonstration project has been instrumental in the demonstration of HC-290 technology as
an alternative for small-sized AC systems, in particular mono-split systems for the residential AC market.
HC-290 almost entirely eliminates the global warming potential (GWP) of the refrigerant as compared to
HCFC-22 or HFC-410A as the main alternative to HCFC-22 in AC applications. The demonstration
project has directly led to the use of HC-290 as a major alternative to HCFC-22 in the room AC (RAC)
sector of stage | of the HCFC phase-out management plan (HPMP) for China. In the related sector plan,
currently nine conversion activities are under implementation with an aggregated consumption of
3,741 metric tonnes (mt) for the production of approximately 3.1 million units/year towards the use of
HC-290. In addition, three compressor manufacturers are currently being supported to convert to HC-290
technology under the same sector plan. Another nine equipment manufacturers are supposed to be
converted to HC-290 technology in the future. HC-290 is considered in several conversion projects in the
AC sector as one possible option, but its use depends often on the availability of production kits to be
purchased from other manufacturers, particularly when local manufacturers only assemble the kits to air
conditioners, charge and quality-test them. These kits will only become available on the market once
more manufacturers have converted their production and gained the necessary know-how in product
design and production technology.

10. Information by UNIDO indicates that the energy-efficiency of the HC-290 system is similar to
that of HCFC-22 technology. As compared to the continued use of HCFC-22, the phase-out of the
240 mt of HCFC-22 under this demonstration project together with the conversion activities to HC-290
under the HPMP (influenced by this demonstration project) will reduce the emission of greenhouse gases
(GHG) by 7.01 million tonnes of CO; every year.
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Secretariat’s recommendation

11. The Executive Committee may wish:

@ To note the additional information on the demonstration sub-project for conversion from
HCFC-22 to propane at Midea Room Air Conditioner Manufacturer Company in China
by UNIDO contained in document UNEP/OzL.Pro/ExCom/72/11/Add.1; and

(b) To request UNIDO to submit a final report to the 73“meeting in line with
decision 71/13.

China: Demonstration project for HFC-32 technology in the manufacture of small-sized
commercial air-source chillers/heat pumps at Tsinghua Tong Fang Artificial Environment Co., Ltd.
(UNDP)

Background

12. At its 60™ meeting, the Executive Committee approved for China the demonstration project for
HFC-32 technology in the manufacture of small-sized commercial air-source chillers/heat pumps at
Tsinghua Tong Fang Artificial Environment Co., Ltd., implemented by UNDP?. Through decision 71/15,
the Executive Committee noted the interim report on the demonstration project* and requested UNDP to
submit a final report to the 72" meeting, on the understanding that it would only contain preliminary data
on the 10C. A final report on the demonstration project has been submitted by UNDP to the 72" meeting,
and is annexed to this document.

Progress report

13. The conversion from HCFC-22 to HFC-32 technology at Tsinghua Tong Fang Artificial
Environment Co., Ltd. was successfully completed. The project included product re-design and
development, laboratory testing and performance evaluation, prototype testing, modifications of
manufacturing equipment as well as new equipment, safety and other measures to handle the flammability
of HFC-32. The demonstration project was to assess the technical feasibility and economic viability of
HFC-32 technology for unitary and multi-connected commercial AC and heat pump applications.

14. The Tsinghua Tong Fang Artificial Environment Co., Ltd. manufactures 5,000 units annually of
air-source heat pumps and chillers with capacities between 13 and 60 kW, based on three different models
of 13, 30 and 60 kW, and with HCFC-22 charges between 5.1 and 24 kg. Including and beyond the
products converted in this project, the enterprise has the capacity to manufacture around
8,000 refrigeration units of different types annually with refrigeration capacities between 13 kW and
3 megawatt and charges up to 90 kg of HCFC-22.

15. The implementation of this project started with the signing of the contract between the
Government of China and Tsinghua Tong Fang Artificial Environment Co., Ltd. in January 2011. All
three models were re-designed in 2011, which not only addressed the flammability of the substance, but
also its characteristic to reach a high temperature at the end of the compression, resulting in design
changes. The production line was converted during 2012, including: changes to the processing of the
heat exchanger, reduction of the tube diameter from 9.5 to 7mm, which led to a number of changes in the
production line; isolation of the charging area, including adequate ventilation and fire alarm systems for
safety uses of flammable gases. The use of helium-leak detectors was introduced into the production

3 Document UNEP/OzL.Pro/ExCom/60/24
4 Document UNEP/OzL.Pro/ExCom/71/6/Add.1
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process. The quality inspection, in particular the safety inspection of electrical systems, was upgraded
and adapted to the presence of flammable gases. The enterprise trained 230 personnel. Tsinghua Tong
Fang Artificial Environment Co., Ltd. passed national acceptance in December 2013; this leads to an
overall implementation time of 36 months.

16. The original budget for ICC approved by the Executive Committee was US $733,530. The cost
was determined prior to decision 66/52 on heat exchangers, and was based on only partial funding of heat
exchanger conversion (subsequent projects received full funding for the heat exchanger conversion). The
total eligible cost for the investment component was US $745,802. In addition, the report contained
information on cost considered ineligible. All budget items have lower actual costs than previously
estimated; however, the heat exchanger conversion costs were fully covered by the budget, in line with
current practice of Executive Committee decisions.

17. The report also included information on the 10C as follows: the 13 kW model experienced 10C
of US $163/unit (or US $32/kg), the 30 kW model had I0C of US $177/unit (or US $14.8/kg) and the
IOC for the 60 kW model was US $286/unit (or US $11.9 /kg). Based on averaged costs for the three
models 65 per cent of 10C are related to compressor cost, and 35 per cent to the sealing of electrical
components. Incremental savings were achieved with the heat exchangers and the refrigerant.

Secretariat’s comments

18. The Secretariat enquired whether the costs for the compressor are likely to fall with increasing
production volumes. UNDP advised that indeed the price may way fall with more widespread use;
however, the compressors are likely to remain more expensive than HCFC-22 compressors. This would
partially be caused by the higher working pressure of HFC-32, which leads to a need for some structural
enhancement of the compressor. In addition, changes related to the flammability (avoiding ignition
sources) and measures to address the high discharge temperature of HFC-32 also increase cost. Regarding
the sealing of electrical components, UNDP specified further that this item contains a number of different
costs related to electrical parts of the system. In addition to a gas-tight electrical box, the fans are to be
enlarged to increase air flow and must be explosion-proof.

19. The report also mentioned that the successful implementation provides an environmentally safe
and cost-effective alternative. UNDP subsequently clarified that this statement compared the HFC-32 to
other low-GWP technologies, e.g. HFO-1234yf. UNDP also advised that the energy-efficiency of the
HFC-32 prototype was 3 to 5 per cent higher than that of the previous HCFC-22 system in cooling mode
and about 3 per cent higher in heating mode. The enterprise assumes that further improvements in
compressor design and better adaptation of the compressor to the HFC-32 properties, as well as further
optimisation of the overall system will provide further energy-efficiency gains.

20. The Secretariat had questioned the role of safety standards in the marketing of the systems.
UNDP advised that currently the new HFC-32 systems are produced in small quantities, not produced
regularly, and are not being sold in the market. While potential customers are interested in these new
products, the enterprise cannot sell them because of the restrictions within current standards. It is planned
that the new products are installed and maintained exclusively by factory-trained servicing staff, at least
during the introduction of such products into the market.

21. UNDP advised further that the National Standard GB 9237 “Mechanical refrigerating system
used for cooling and heating — safety requirements”, one of basic safety standards for refrigeration in
China, restricts sales and operation of equipment using flammable refrigerants; this GB 9237 is a national
version of the International Standardization Organization’s (1SO) 5149-1993. UNDP informed further that
ISO 5149 is currently in the process of revision and is expected to take effect after April 2014. The
Foreign Economic Cooperation Office of the Ministry of Environmental Protection in China is currently
reviewing the GB 9237 standard and is expected to be completed during the year.

5
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Impact

22. This project has been instrumental in the demonstration of HFC-32 technology as an alternative
for medium-sized AC systems. HFC-32 is flammable, but due to a lower overall flammability than e.g.
hydrocarbons it is easier to design, market and operate as compared to hydrocarbon-based system. At the
same time, HFC-32 has only 38 per cent of the GWP of HCFC-22 and only 35 per cent of the GWP of
HFC-410A, the main alternative to HCFC-22 in AC applications.

23. The demonstration project has directly led to the use of HFC-32 as a major alternative to
HCFC-22 in the industrial and commercial refrigeration (ICR) sector plan of stage | of the HPMP for
China, where currently six conversion activities with an aggregated consumption of approximately
3,000 mt of HCFC-22 are under implementation towards the use of HFC-32. In addition, one compressor
manufacturer is currently being supported to use HFC-32 technology. A second compressor manufacturer
and another six equipment manufacturers will convert to HFC-32 technology in the future. HFC-32 has
also been identified as an alternative technology in stage | of the HPMP in Indonesia, where
three refrigeration and five AC equipment manufacturers are currently converting from HCFC-22 to
HFC-32, with an associated consumption of more than 550 mt of HCFC-22. Further conversion activities
to HFC-32 technology have been approved for stage | of the HPMP in Algeria (8.3 mt of HCFC-22) and
Thailand (1,036 mt of HCFC-22) (the Secretariat has not yet received implementation reports showing
that the conversion activities have already commenced).

24. Information by UNDP indicates that the energy-efficiency is similar to the HCFC-22 technology.
As compared to the continued use of HCFC-22, this demonstration project with a phase-out of 61.9 mt of
HCFC-22 together with projects where it has influenced the technology choice and which are currently
under implementation will reduce the emission of GHG by 3.94 million tonnes of CO, every year.

Secretariat’s recommendation

25. The Executive Committee may wish to:

@ Note the final report on the demonstration project for HFC-32 technology in the
manufacture of small-sized commercial air-source chillers/heat pumps at Tsinghua Tong
Fang Artificial Environment Co., Ltd. in China by UNDP contained in document
UNEP/OzL.Pro/ExCom/72/11/Add1; and

(b) Request bilateral and implementing agencies to consider the report on conversion from
HCFC-22 technology to HFC-32 technology in the manufacture of small-sized
commercial air source chillers/heat pumps, together with information on other
alternatives, when assisting Article 5 countries in preparing projects for the phase-out of
HCFC-22 in small and medium capacity air-conditioning applications, including
small-sized commercial air-source chillers/heat pumps.

China: Demonstration project for conversion from HCFC-22 technology to ammonia/CO,
technology in the manufacture of two-stage refrigeration systems for cold storage and freezing
applications at Yantai Moon Group Co. Ltd. (UNDP)

Background

26. At its 60™ meeting, the Executive Committee approved for China the demonstration project for
conversion from HCFC-22 technology to ammonia/CO, technology in the manufacture of two-stage
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refrigeration systems for cold storage and freezing applications at Yantai Moon Group Co. Ltd.’,
implemented by UNDP. Through decision 71/16, the Executive Committee decided to note the interim
report on the demonstration project® and to request UNDP to submit a final report to the 72" meeting, on
the understanding that it would only contain preliminary data on 10C. A final report on the demonstration
project has been submitted by UNDP to the 72" meeting, and is annexed to this document.

Progress report

217. The conversion at Yantai Moon Group Co. Ltd. was successfully completed. It has been
demonstrated that two-stage systems with ammonia on the higher temperature side and CO, on the lower
side are a viable replacement for HCFC-22 technology for large-scale cold storage and freezing
applications.

28. The converted production line has a capacity of 100 units per year. An average quantity of
HCFC-22 charged in these systems is 2.5 tonnes. The large-scale refrigeration systems centre around a
screw compressor. The conversion included design of three compressors for the refrigerant CO, for the
low-stage of the refrigeration system; and three compressors for the high stage for ammonia. The
refrigeration system had to be adapted both to higher pressures at stand-still as well as to lower volumes
of refrigerant circulating.

29. Three prototypes for each of the three sizes were built, tested and delivered a refrigeration
capacity of up to 1 megawatt at -55° Celsius. In addition to the conversion activities, training of
technicians activities were carried out, as well as technology dissemination such as participation in
exhibitions. The production line is commercially running, and the I0C will be disbursed to Yantai Moon
Group Co. Ltd. during the next two years depending on the number of converted systems sold.

30. The implementation of this project started with the signing of the contract between the
Government of China and Yantai Moon Group Co. Ltd. in May 2011, and was concluded by passing the
national acceptance in July 2013, putting the implementation time at 26 months. The project used the
performance-based payment mechanism in its implementation, where the enterprise is the key executor of
the conversion project, responsible for all activities related to the conversion. The report pointed out that
the Government of China and UNDP were not involved in the procurement activities of the enterprise by
any means other than payments to the enterprise in tranches to cover the cost of procurement and
conversion, at agreed payment dates and when milestones have been achieved. The performance was
verified before each payment.

31. The originally agreed budget for the demonstration project was US $3.078 million of ICC, with
partial funding by the enterprise. The final list of expenditures of ICC amounted to US $4.1 million or
36 per cent more than the original budget (this increase was covered by the enterprise in addition to the
originally agreed share of the cost of the enterprise, i.e. US $321,000). The main cost items were the
modification of production lines for the compressor (28 per cent), the manufacturing of prototypes (27 per
cent), the modification of test devices for product performance (22 per cent), and the modification of
production lines for pressure vessels (11 per cent). The product and process re-design amounted to 8 per
cent of the overall cost, and the training and technology dissemination to 5 per cent. The main increase in
conversion cost as compared to the original estimate was due to the manufacturing of prototypes, which
was about US $590,000 (more than double than the original cost). The modification of the compressor
production line led to a cost increase of another US $230,000 (21 per cent higher than originally
estimated). The other main cost increases were due to the modification of test devices for product
performance (13 per cent increase) and modifications to the pressure vessels production line (6.7 per

5 Document UNEP/OzL.Pro/ExCom/60/24
6 Document UNEP/OzL.Pro/ExCom/71/6/Add.1
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cent). The approved budget was only 8 per cent smaller than the budget requested by UNDP in their
original submission, indicating that the cost increases were not foreseen.

32. The project has been audited, and the converted manufacturing facilities have been certified for
compliance with the safety regulations. Contracts for the delivery for about 60 refrigeration systems
employing the ammonia/CO, technology have been signed. The report informs that the energy efficiency
of the systems increased more than 20 per cent compared with the existing HCFC-22 system. At the same
time, the amount of HCFC-22 leakage, which had been substantial due to the use of open compressor, has
been eliminated.

Secretariat’s comments

33. The Secretariat requested some additional information on typical leak rates of HCFC-22 systems
as previously manufactured. From the information provided the Secretariat estimates an overall leakage
rate of 13 per cent or 320 kg of HCFC-22 per system per year.

Impact

34. The number of manufacturers of systems of this size is very limited globally, and the Secretariat
expects only very few if any additional projects of this type coming forward. However, the conversion
will fully eliminate the use of 250 mt of HCFC-22 per year in the charging of these systems. Since the
replacement technology has virtually no GWP, it avoids the emission of GHG by 441,000 tonnes of CO,
every year. In addition, the energy consumption of the systems appear to have been reduced by 20 per
cent, leading to energy savings in operation, with a reduced emissions in energy generation in the order of
50,000 tonnes of CO, per annual production (100 units) per year, assuming these systems are operated in
China.

35. In addition, the project allowed the technology of two-stage refrigeration systems with CO, in the
lower stage to be demonstrated. This technology is also suitable for a number of other applications,
among them smaller-scale storage and freezing systems, and supermarkets. The project demonstrated that
this technology can principally be developed under and adapted to Article 5 country conditions.

Secretariat’s recommendation

36. The Executive Committee may wish to:

€)) Note the final report on the demonstration project for conversion from HCFC-22
technology to ammonia/CO, technology in the manufacture of two-stage refrigeration
systems for cold storage and freezing applications at Yantai Moon Group Co. Ltd. in
China by UNDP contained in document UNEP/OzL.Pro/ExCom/72/11/Add.1; and

(b) Request bilateral and implementing agencies to consider the report on conversion from
HCFC-22 technology to ammonia/CO, technology in the manufacture of two-stage
refrigeration systems, together with information on other alternatives, when assisting
Avrticle 5 countries in preparing projects for the phase-out of HCFC-22 in cold storage
and freezing applications with two-stage refrigeration systems.
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PART VI: FINANCIAL AUDIT REPORT FOR THE HALON, CFC PRODUCTION AND
FOAM SECTOR PLANS IN CHINA
37. On behalf of the Government of China, the World Bank provided a budget for the balance of
funds for CFC production sector, CFC polyurethane foam sector, and the halon sector to the 72" meeting
pursuant to decision 71/12(b)’.

CFC production sector

38. Table 1 presents the balance of funds by category and the planned completion dates for activities
in the CFC production sector.

Table 1. Progress of work plan for activities beyond 2009 and funding allocation for the CFC
production sector in China (US$)

No. Category Funding Planned
completion date
1 Recruitme_nt qf national and international expertise for technicgl support, 365,505 2014
and organization of the technology workshop on ODS alternatives, etc.
2 Operation cost for China Compliance Centre (CCC) 2,996,831 completed
3 ODS import & export management activities 455,900 2014
4 Research and development on ODS alternatives 4,453,200 2016
5 Monitoring and management 224,604 2016
Total 8,496,040
39. Under Category (1), a variety of activities, such as consultancy, auditing and training workshops

have been carried out, including of the assessment of achievements and environmental effectiveness of
China’s compliance with the Montreal Protocol, an investigation of HCFC feedstock uses, and consulting
services for the preparation of the project completion report.

40. Under category (2), total funds have been disbursed for operation cost for the China Compliance
Centre.
41. Under category (3), a dedicated optical data transmission system has been established between

the ODS import/export management office and the customs office to further strengthen the capacity of
ODS import and export management. Approximately 90 per cent of these funds have been disbursed.

42. Under category (4), the programme to support research and development on
low-global-warming-potential (GWP) ODS alternative technologies has been carried out. Nine proposals
were selected to support these research and development activities.

" The Executive Committee decided to invite the Government of China to provide: (i) Through the World Bank, a
report to the 72" meeting explaining why the 2012 audit report indicated balances higher than the budgets approved
at the 56™ and 57" meetings for the halon and polyurethane foam sectors, and information on the resolution of the
legal issue identified in the verification report to the 65" meeting with respect to the transportation of recovered
halons to halon banks for recovery and recycling requested by decision 65/10(i)(ii); (ii) Through the relevant
implementing agency, in future financial audit reports per decision 56/13, data on all funds from the Multilateral
Fund that were being held by the Government of China for disbursement to final beneficiaries, and the interest
accrued from those balances held by the Government of China, including data on the process agent Il sector plan,
the solvent sector plan and the refrigeration servicing plan; (iii) Comprehensive information on progress related to
the work plans for the sector plans and its proposal on how to use potential balances for the consideration of the
Executive Committee at the 72" meeting.
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43. Under category (5), funds are allocated for monitoring and management activities including
consultancy, trainings, evaluation and verification.

CFC polyurethane foam sector in China

44, Table 2 presents the balance of funds by category and the planned completion dates for the CFC
polyurethane foam sector.

Table 2. Progress of work plan for activities beyond 2009 and funding allocation for the CFC
polyurethane foam sector in China (thousand US$)

No. Category Funding | Planned completion
date
1 Screening and evaluation of CFC-free substitutes and development of | 2,660,000 2016
new substitutes
2 Additional provincial foam activities (capacity building for local | 3,100,000 2016
authorities)
3 Technical service for the foam enterprise for better application of new | 1,400,000 2015
alternatives
4 | Continue monitoring of CFC phase-out in the foam sector 1,050,000 2016
5 | Other technical assistance activities 713,000 2016
Total 8,923,000

45, An amount of US $6.8 million had been reported as the balance in the 2009 annual plan. The
World Bank explained that this was an estimated figure and the increase to US $8.923 million was a
result of some of the companies closed down before their conversions, and some of the technical
assistance activities that were delayed are now being implemented.

46. The activities in category (1) include ten projects addressing two types of research: 1) to develop
a low-cost foam blowing agent with zero ODP and low global-warming-potential (GWP) that meets foam
insulation property standards; and 2) research on pre-blended polyol formulas containing alternative
blowing agent to optimize the stability and performance of the polyol and improve thermal conductivity
of foam.

47. For category (2), success and lessons learned from implementation of CFC phase-out in the
polyurethane foam sector will be compiled and disseminated to stakeholders for capacity building for
local authorities, including workshops, training, public awareness activities, data collection, and
supervision.

48. Category (3) will fund contracts for some systems houses to provide technical services for the
best practices for the application of new alternatives used by foam enterprises.

49. Under category (4), the Foreign Economic Cooperation Office supports four key provinces,
namely Hebei, Henan, Shandong and Tianjin, where most of foam companies and systems houses are
located, to visit chemical dealers, systems houses, and foam enterprises to collect samples of blowing
agents, pre-blended polyol, and final foam products, and to undertake inspection of raw materials used by
the enterprises in their respective provinces.

50. Category (5) provides funding for the monitoring of project implementation, training meeting,
publicity activities, verification activities, project evaluation, and project commission.

Halon sector plan

51. Table 3 presents the balance of funds by category and the planned completion dates for the halon
sector plan in China.
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Table 3. Progress of work plan for activities beyond 2007 and funding allocation for the halon
sector plan in China (US$)

No. Activity Budget
1 Halon 1211 stock maintenance and leakage 1,500,000
prevention
Halon banking management centre establishment 1,000,000
and operation
Establishment and capacity building for halon-1301 1,000,000
recycling centre
Upgrade and improvement of halon-1211 recycling 300,000
Activities for halon demo canter - -
banking Developme_nt of management information system for 300,000
halon banking
Inventory investigation and registration of halon 2,000,000
users nationwide
Operation cost for collection, transportation, 2,000,000
recycling and reclamation
Disposal cost of contaminate halon and residues 1,456,397
Sub-total 9,256,397
2 Technical assistance on halon banking and sustainable phase-out 1,403,888
3 Establishment of overall ODS MIS 500,000
Capacity  building  for
China compliance Supervision and management for capacity building 700,000
activities including trainings and workshops, etc.
Total 11,860,285
52. The Government of China did not provide any further explanation on the budget categories for

the halon sector plan nor the completion dates of the individual activities as it only indicated that due to
“the complexity of the task, it may need to be continued beyond 2015”.

Secretariat’s comments

Data on the process agent I1, solvent and CFC refrigeration servicing sector

53. During the Inter-agency coordination meeting held in Montreal, in February 2014, the Secretariat
discussed decision 71/12 and provided a format for the agencies to use for the response. The Secretariat
also sent requests and reminders for information to all implementing agencies with respect to the process
agent Il (World Bank), solvent sector (UNDP), and CFC servicing sector (UNIDO, UNEP, and Japan).
Agencies indicated that China would respond to the 73" meeting.

Financial audit report on CFC production, CFC polyurethane foam and halon sectors provided to
the 70" and 71% meetings

54. The Secretariat requested information on four major topics in the financial audit report submitted
to the 70" meeting. Responses were not provided at that time nor in the submission to the 71 meeting.

55. The Secretariat provided 27 questions of clarifications on 18 March 2014 on the submission of
the Government of China through the World Bank on the CFC production, the polyurethane foam and the
halon sectors. As of 14 April 2014, no response has been achieved.

Interest

56. The Secretariat noted that no interest had been provided in the documentation.

11
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CFC production

57. The information on the CFC production sector indicated that some of the funds had been
disbursed but it did not indicate what had been disbursed for all budget items. Information was requested
on the US $4.4 million in research and development activities by contract. This amount of funding should
be justified further in terms of the contracts issued and how they relate to alternatives to the CFC
production sector or for the consumption sector. Moreover, the Secretariat enquired how this research and
development related to HCFCs that are covered under separate agreements.

58. Information on the separate allocations for the monitoring and management component was
requested as well as the respective completion dates for the items so that they could be monitored.

Foam sector

59. It was also not clear how much of the budget indicated in Table 2 had been disbursed of the
funding allocation; therefore, the Secretariat asked China to provide the balances as of the end of 2013.

60. China had reported that there had been a balance of US $6.8 million reported in 2009 but that the
balance was actually US $8.923 million reported because some “beneficial” companies had closed before
their facilities had been converted. The Secretariat enquired why these funds amounting to
US $2.123 million should not be returned to the Fund. The Secretariat also enquired about contract values
and purpose of the individual contracts amounting to US $2.66 million.

61. With respect to the development of alternative blowing agents, the Secretariat enquired how these
projects were different from those already approved by the Executive Committee that addressed, inter
alia, the stability and performance of alternative formulations to HCFC-141b blowing agent (including
hydrocarbon-pre-blended polyols). The Secretariat asked how the results of the research and development
paid for by the Multilateral Fund would be disseminated to other Parties. The Secretariat also requested
information on the relationship between these planned activities and the polyurethane and/or extruded
polystyrene (XPS) HCFC phase-out sector plans.

62. A justification for the need for capacity building for local authorities was requested given that the
funding was requested four years after the phase-out. Moreover, it was not clear how the inspection of the
use of non-CFC blowing was an incremental cost following the phase-out.

63. Concerning the intended use of funds to support systems houses, the Secretariat enquired how
this would impact on HCFC consumption.

64. The Secretariat also enquired about the costs for monitoring in the past in order to assess the
allocation of US $1.05 million per year. Similarly, a question on the previous costs for monitoring was
requested to justify the US $0.713 allocated for training, publicity, verification, project evaluation and
project commissioning.

Halon sector

65. With respect to the halon sector, the Committee has requested information concerning the ability
to transport contaminated and un-reclaimed halon under current regulations for three consecutive
meetings. Without the ability to transport used halon there could not be any halon reclamation. The
document indicated that the framework for halon banking was developed in 2007 but it is not clear what
activities had taken place since 2007. The Secretariat also asked what activities had been undertaken since
the 71% meeting.

12
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66. With respect to planned activities, the Secretariat requested that completion dates should be
provided for each activity as had been done for the different categories of the CFC production sector and
CFC polyurethane foam sector submissions.

67. Further clarifications of the costs were asked for the following cost items: stock maintenance and
leakage prevention (US $1.5 million), collection and transportation of halon (US $2 million), the
establishment of the halon banking centre (US $1 million), capacity building (US $0.7 million), and the
upgrading of the demo centre (US $300,000). Concerning the costs for an inventory of halon users
(US $2 million), the Secretariat indicated that surveys had been conducted through the project preparation
for the sector plan and this would constitute double counting unless otherwise explained.

68. Further information on the cost for disposal of halon (US $1.5 million) was asked. A clarification
was also sought as to why there had been two costs for a management information system (MIS)
(US $300,000 and US $700,000) and why this level of funding was needed in the light of the other MISs
China has for other ODS.

Conclusion

69. The Government of China, through the World Bank, had not provided the information requested
by the Secretariat in order for it to assess how the remaining funds for the CFC, halon and CTC phase-out
in China are to be utilized. The Executive Committee may wish to consider whether these accounts
should be closed at the end of 2014 and a project completion report submitted to the first meeting of 2015
in the absence of receipt of any requested clarifications. The Executive Committee may also wish to
request the financial audits for 2010, 2011, 2012, and 2013 for the process agent Il, solvent, and CFC
refrigeration sectors with a view to the return of unused balances at the end of 2014 and the submission of
a project completion report to the first meeting in 2015.

Secretariat’s recommendation

70. The Executive Committee may wish:

@ To note the financial audit reports for the halon, CFC production and foam sector plans
submitted by the Government of China through the World Bank pursuant to decision
71/12 as contained in document UNEP/OzL.Pro/ExCom/72/11/Add.1;

(b) To decide:

(i) To close the sector plans for CFC production, CFC polyurethane foam and halon,
and to request the return of any remaining balances for these sector plans as at
the end of 2014 and submit project completion reports to the first meeting of
2015; and

(i) To request the financial audits for 2010, 2011, 2012 and 2013 for the process
agent Il, solvent and CFC refrigeration sectors to be submitted to the
73" meeting, and the return of any remaining balances for these sector plans as at
the end of 2014 and submit project completion reports for these plans to the first
meeting of 2015.

13
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PART VII: NATIONAL CFC PHASE-OUT MANAGEMENT PLAN IN THE PHILIPPINES
(FINANCIAL REPORT)

Background

71. The Executive Committee considered the report of the implementation of the remaining activities
under the NCPP at the 71* meeting, taking into account earlier decisions made regarding this project and
also decided to request UNEP to submit to the 72" meeting a financial report on the NCPP as of
31 December 2013 and to return the remaining funds to the Multilateral Fund (decision 71/18(b)). The
present report is in response to this decision. The financial report was submitted by UNEP on behalf of
the Government of the Philippines.

Secretariat’s comments

72. The financial report indicated a balance of US $275,987.53 as of December 2013; funds
amounting to US $260,575.90 have been obligated and disbursement is expected to be completed by
May 2014; and an estimated balance of US $15,411.63 will be returned to the Fund.

73. In reviewing the expenditure report as well as the indicated commitments, the Secretariat sought
clarifications on the following:

@ Whether the financial report constitutes an official and final financial report for the NCPP
endorsed by the Government of the Philippines, or whether this reflects UNEP’s financial
reporting requirement;

(b) A justification for the need for staff costs to be extended to May 2014;
© An explanation on the identified reallocation of balances between budget lines;

(d) An explanation on the large amounts of obligated funds which will be paid only in 2014;
and

(e A confirmation whether activities for the NCPP had been completed as of
December 2013, and that the remaining obligations are for outstanding payments for
these completed activities.

74. In its response, UNEP explained that the financial report was prepared by the Project
Management Unit (PMU) using UNEP’s financial reporting requirement, and is indicative based on
estimates for the expenditures. The official audit of the NCPP finances is currently ongoing and is
expected to be completed by May 2014. At such time, the actual balance of the project would be known
and processes leading to its return to the Multilateral Fund could be initiated.

75. UNEP also explained that the Government had requested for the extension of the PMU staff
particularly those related to financial matters in order to facilitate closing of the books and accounts.

76. With regard to the reallocation of funds to other budget lines, UNEP clarified that the
Government of the Philippines, cognizant of the Executive Committee’s decision to complete the project
by end of December 2013, decided to allocate funds for the purchase of servicing equipment to be
distributed to service shops in the region affected by the typhoon Haiyan. These sets of equipment were
ordered before the end of December for beneficiaries that were identified with the assistance of the
Department of Environment and Natural Resources regional office.

77. In explaining the large amounts for obligated/committed funds, UNEP indicated that these
financial obligations were made before December 2013. The delays in payments were mostly due to late
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invoices for services and goods rendered in 2013 (e.g. workshop/training costs). UNEP confirmed that
they had reviewed supporting documents for these obligations and found them to be in order with
financial regulations. In addition, UNEP explained that these were consistent with accounting rules and
regulations of the Government.

78. The Secretariat encouraged UNEP to ensure the timely completion of the financial audit of the
project, and to provide the Secretariat a copy of this once the exercise is completed.

Secretariat’s recommendation

79. The Executive Committee may wish:

@ To note the financial report for expenditures until December 2013 submitted by UNEP
for the National CFC phase-out plan work plan for the Philippines as contained in
UNEP/OzL.Pro/ExCom/72/11/Add.1;

(b) To approve the request for the extension of the Project Management Unit staff and its
associated operational cost from January 2014 to May 2014 and not to accrue
expenditures exceeding US$31,000 for this purpose;

(©) To request:

(i) The Government of the Philippines through UNEP to submit the official audited
financial report duly signed by an independent or Government accredited
auditors no later than June 2014;

(i) UNEP to ensure the return of any balance that remain unspent based on the
auditor’s report to the Multilateral Fund no later than the 73" meeting; and

(iii)  The Government of the Philippines and UNEP to submit the project completion
report to the first meeting of the Executive Committee in 2015.

PART VIII: HCFC PHASE-OUT MANAGEMENT PLAN FOR NIGERIA (STAGE I,
THIRD TRANCHE) (IMPLEMENTATION PLAN FOR THE CONVERSION OF
FOAM MANUFACTURING ENTERPRISES IN THE REFRIGERATION
SECTOR)

Background

80. At the 62" meeting, the Executive Committee approved the stage | HPMP for Nigeria. Based on
the Agreement between the Executive Committee and the Government of Nigeria as well as the overall
implementation plan of the HPMP, the conversion of 109 refrigeration foam enterprises implemented by
UNIDO was intended to phase out 310.2 mt (34.12 ODP) tonnes of HCFC-141b by converting their
foaming operations to methyl formate pre-formulated systems at an incremental cost of US $1,759,080.
Through implementation of the first and second tranches of the HPMP in 2012-2013, UNIDO provided
assistance through providing low pressure polyurethane foam injection machines for 30 beneficiaries with
a total phase-out of 86.35 mt (9.50 ODP tonnes) of HCFC-141b consumption. However, in the progress
report of the second tranche and the implementation plan for the third tranche, UNIDO informed that the
funding approved for the sector was not sufficient to address the whole consumption of 310.2 mt of
HCFC-141b as originally planned, and suggested to assist only some enterprises.
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81. The Secretariat advised UNIDO to adjust the strategy and select more cost effective ways and
suitable technologies to assist all eligible enterprises. After consulting with the Government of Nigeria,
UNIDO proposed that it will provide low pressure foam machines to 46 enterprises with consumption
above 2.2 mt and technical assistance including training on the use of methyl formate-based formulations,
personal protection equipment and incremental operating costs, to smaller-sized enterprises. In this way,
the project component will cover all the beneficiary enterprises and achieve the phase-out as originally
planned. On this basis, the Executive Committee approved, at the 71* meeting, the third tranche of the
HPMP for Nigeria and requested UNIDO to submit an implementation plan, no later than 15 February
2014, for the conversions of foam manufacturing in enterprises in the refrigeration sector, related to a
consumption of 310.2 mt of HCFC-141b, including information of enterprises covered, allocation of the
funding, activities to be undertaken and their schedule (decision 71/30).

Status report

82. UNIDO submitted the implementation plan confirming that 45 enterprises have been identified to
receive assistance in the third tranche, with a total consumption of 130.15 mt (14.32 ODP tonnes) of
HCFC-141b at a cost of US $645,172, resulting in a cost effectiveness of US $4.96 per kg. The
implementation of the revised plan has commenced in January 2014. The procurement of equipment has
started and the bids are being evaluated. It is expected that the equipment will be delivered in July 2014
and the installation, trial run, training and commission will be conducted in August 2014.

83. The plan also indicated that the technical assistance for the small enterprises to address the
remaining 93.7 mt HCFC-141b is planned to be conducted in the fourth tranche using the funding of
US $193,908. Training and personal protection equipment will be provided.

Secretariat’s recommendation

84. The Fund Secretariat recommends the Executive Committee takes note of the implementation
plan for the conversion of foam manufacturing enterprises in the refrigeration sector in Nigeria submitted
by UNIDO as contained in UNEP/OzL.Pro/ExCom/72/11/Add.1.

PART IX: IMPLEMENTATION OF THE NATIONAL CFC PHASE-OUT PLAN: POLICY
AND REGULATORY COMPONENT, ISLAMIC REPUBLIC OF IRAN

85. In September 2004, UNEP signed a Memorandum of Understanding with the Government of the
Islamic Republic of Iran for US $100,000 for the implementation of the project on the “Implementation of
the national CFC phase-out plan: Policy and regulatory component” (IRA/PHA/41/TAS/161). UNEP
transferred US $90,000 to the Islamic Republic of Iran and so far only US $30,000 has been accounted for
by the recipient Government. Since September 2008, UNEP has been consistently and regularly following
up with the Government requesting an accounting of the US $60,000 through official letters and through
discussions with Government officials during missions to the country and in the margins of
regional/global meetings.

Secretariat’s comments

86. Upon a request for an updated report on the issue and what measures would UNEP need to
establish to avoid a similar situation in the future, UNEP reported that during a meeting on the HPMP for
the Islamic Republic of Iran, held in Teheran on 2 March 2014, UNEP and the National Ozone Unit
(NOU) informed UNDP, UNIDO and the Government of Germany (bilateral cooperation) about this
issue. The NOU is in consultation with other governmental departments to identify a way forward. To
avoid a similar situation from re-occurring under the HPMP, UNEP has requested the establishment of a
dedicated Government bank account to transfer funds for the implementation of future activities. Beyond
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the case of the Islamic Republic of Iran, UNEP has also taken the following overall measures to reduce
the risk of such a situation re-occurring:

€)) Since 2008, UNEP has introduced additional financial reporting against each payment
tranche;

(b) As of 2014, new legal agreements have been developed for implementation of activities
with governments and other partners that would release payments as cash advances to
cover six months of activities. Subsequent payments will only be made on receipt of an
acceptable financial statement and progress reports demonstrating the required rate of
implementation; and

(c) No new agreements will be signed with a government until the conditions under the
current agreements have been fully met and the activities satisfactorily completed.

Secretariat’s recommendation

87. The Executive Committee may wish to request UNEP to provide a status report on its discussions
with the Government of the Islamic Republic of Iran on the unaccounted payment of US $60,000 for the
implementation of the national CFC phase-out plan: Policy and regulatory component to the 73" meeting.
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Executive Summary

Demonstration project for HFC-32 technology in the manufacture of small-sized commercial air-source
chillers/heat pumps at Tsinghua Tong Fang Avrtificial Environment Co., Ltd. was approved by the 60" Executive
Committee meeting at a funding level of US$1,229,336.

This demonstration project was successfully implemented, and established the suitability of HFC-32 technology
as a viable replacement for HCFC-22 as a refrigerant in the manufacture of commercial air-source chillers/heat
pumps at Tsinghua Tong Fang Artificial Environment Co. Ltd.

The project activities includes product redesign and development, manufacturing equipment modifications and
additional equipment, safety and other measures to handle the flammability and high discharge temperatures of
HFC-32, laboratory testing and performance evaluation, product trials, prototype testing, production line
conversion, technical assistance and training.

The successful completion of the demonstration project contributes towards promotion of this technology for
unitary and multi-connected commercial air conditioning and heat pump equipment and enables cost-effective
conversions at other similar manufacturers in this sub-sector.

1. Introduction

In 2007, the 19™ Meeting of Parties of the Montreal Protocol agreed on accelerated phase-out of HCFCs. To
achieve the compliance goal, China is implementing HCFCs phase-out sector plans in Industrial & Commercial
Refrigeration and Air-conditioning (ICR) sector from 2012. The Tong fang project was established as a
demonstration earlier in 2010 for preparation and support of the sector plan implementation.

The Executive Committee approved the Tong fang demonstration project in the 60" meeting in 2010 at a funding
level of US $ 1,229,336. The project’s implementing agency is UNDP. The national agency implementing this
project is Foreign Economic Cooperation Office (FECO), Ministry Of Environmental Protection, China.

The objective of this demonstration project is to establish the suitability of HFC-32 technology as a viable
replacement for HCFC-22 as a refrigerant in the manufacture of small-sized commercial air-source water
chillers/heat pumps at Tsinghua Tong Fang Artificial Environment Co. Ltd.

As a result of the conversion project, about 61.9 tons of HCFC consumption will be phased out, reducing
greenhouse gas emission by 170,000 tons CO2 eq.

1.1 Background

The Industrial and Commercial Refrigeration and Air Conditioning (ICR) Sector in China has experienced
remarkable growth in the past two decades, averaging at about 12% annually, due to the steep growth in the
demand for consumer, commercial and industrial products, resulting from rapid overall economic development.
This sector includes several sub-sectors, namely: compressors, condensing units, small-sized air-source
chillers/heat pumps, commercial and industrial chillers/heat pumps, heat pump water heaters, unitary commercial
air conditioners, multi-connected commercial air conditioners, commercial and industrial refrigeration and
freezing equipment, mobile refrigeration and air conditioning equipment and refrigeration and air conditioning
components and parts. The 2008 estimated HCFC consumption in the sector based on field surveys was about
42,000 metric tonnes.

Small-sized commercial air-source chillers/heat pumps are typically used in commercial establishments such as
hotels, restaurants, shops and offices, both for cooling and heating, with low energy consumption and no water
use. The self-contained design requires no separate plant or machine room. With the current emphasis on energy

2



conservation and environment protection, the market for these products experiences rapid growth. Based on data
from field surveys, the production of such small-sized air-source chillers/heat pumps in 2008 in China was about
110,000 units, with a total HCFC-22 consumption of about 1,200 metric tonnes in about 12-15 enterprises.

Tsinghua Tong Fang Artificial Environment Co. Ltd. was established in 1989 and is located in Zhongguancun
Science and Technology Zone, Beijing. The enterprise is a state-owned company, specializing in research and
development, manufacturing and sale of the environmental products and systems. In the air conditioning field, the
company actively carries out research and development of environmental control products, green construction,
energy efficiency in buildings and renewable energy technologies. The enterprise employs 554 persons, which
includes 84 managerial staff and 81 technical and research staff. The enterprise has five national product
inspection centers, laying the foundation for sound research and development in this field.

Tsinghua Tong Fang Artificial Environment Co. Ltd. is the national leader in heat pump technology. The
enterprise comprises a unique amalgam of industry, academia and research, and is abreast of the latest scientific
progress on technology and environment.

Tsinghua Tong Fang Artificial Environment Co. Ltd. currently manufactures a range of heating and cooling
products, with production capacity valued at about US$ 3 billion and manufactured on six production lines for
various products as tabulated below:

. . Refrigeration | Installed Actual ETEGE rlelEe22 ..
Production Line Products Capacit Capacit roduction refrigerant | consumption Application
pacity pacity | p charge (kg) | (2009-tonnes)
Water-source 154 _ 3000 kw 207 %
Water/ground source heat pumps . Heating/cooling in
heat pumps/chillers hGround-source 120 - 3000 kW 700 units 29 75 26.9 large buildings such
eat pumps as offices, malls
Chillers 400 - 2000 kW 54 80 hotels ' '
Large air-source heat ¢, 260 -500 KW | 700 units 34 75 2.55
pump/chillers
Medium air-source Heating/cooling in
- Scroll 60 - 200 kW 1500 units 399 40 15.96 medium-sized
heat pump/chillers o
buildings
Heating/cooling in
Small air-source heat g 10-60 kW | 5000 units| 4073 15.2 619  |Small commercial
pump/chillers spaces up to 1000
sqm
Air handling units C_entral s_tatlon . 2000 to 20000 5000 units NA NA NA L_arge an_d r_ned|um
air handling units | cum/hr sized buildings
Fan coil units Various sizes 340 - 2380 5000 units NA NA NA _Sm_al! buildings and
cum/hr individual spaces
Total 107.31

Of these, one production line with a capacity of 5,000 units annually (as highlighted above) is for manufacturing
small-sized commercial air-source chillers/heat pumps in the range of 10 to 60 kW. This production line was
installed in 1999. The total production in 2009 was 4,073 units, with HCFC-22 consumption of 61.9 metric tonnes
at an average HCFC-22 charge of 15.2 kg per unit. These units are manufactured in three models/configurations
as below:

60KW 30kW 13 kW

Unit Configuration

HCFC-22 charge (kg) 24 12 5.1




This product range (small-sized air-source heat pump/chillers) has been selected for this project considering the
relative small amount of refrigerant charge volumes, allowing flexibility for selection of alternative technologies.

1.2 Technical Choice

Some of the zero-ODP alternatives to HCFC-22 currently available for this application are listed below:

Substance | GWP Application Remark

Ammonia 0 Industrial refrigeration and process | Flammability and toxicity issues. Material compatibility
chillers issues. Regulatory issues.

CO, 1 Supermarket refrigeration in a | Major redesign of system components needed.

secondary loop and in stationary and | Investment costs are prohibitive
mobile air conditioning systems
Hydrocarbons | <15 | Small-capacity domestic and | Flammability issues. Not widely used in large capacity
commercial refrigeration equipment | systems

R-32 675 | Small and medium-capacity | Single component refrigerant. Mildly flammable. Higher
commercial refrigeration and air | working pressures than HCFC-22. Higher refrigeration
conditioning applications capacity per unit charge. Main component of R-410A

R-134a 1,300 | Domestic, commercial refrigeration | Not efficient in low-temperature systems and industrial
medium-temperature applications refrigeration applications. Needs synthetic lubricants

R-407C 1,520 | Most air conditioning applications Properties closely match R22. Temperature glide,

synthetic lubricants needed, slightly less efficient than
R22. Non-azeotropic mixture creates issues.
R-410A 1,710 | Most air conditioning applications Near azeotropic blend of R-32 and R-125. Higher
pressures, better cooling capacity, low temperature
glide, high GWP, synthetic lubricants needed

R-404A 3,260 | Low temperature applications High GWP, less efficient at medium temperatures,
synthetic lubricants needed
R-507 3,900 | Low temperature applications Azeotropic non-flammable blend of HFC-125 and HFC-

143a. Refrigerating capacity comparable to R-502.
Good heat transfer characteristics at low temperatures

Tsinghua Tong Fang Artificial Environment Co. Ltd. carefully considered and applied the multiple factors and
concluded that R-32 technology is most suited for application to its heat pump products, due to its expected
technical performance and significant potential benefit with respect to global warming impact as compared to
HCFC-22 (i.e., direct impact through adoption of low-GWP substance compared to HCFC-22 and indirect impact
due to potential energy efficiency gains through system improvements). In addition, the enterprise had also
carefully studied the international regulatory and market scenario, and noted that R-32 may potentially have wide
acceptability in this particular market segment.

2. Project Implementation

The project was approved by 60" Executive Committee meeting in 2010 at a funding of US $ 1,229,336. The
project implementation started at 2011, the conversion project was completed by the end of 2012, and all the
progress milestones required were reached and verified by the end of 2012. The project successfully passed
national acceptance in December, 2013.

According to the project implementation plan, the following activities were carried out: Product and process
redesign, Conversion of production lines, Prototype production trails and testing, and Processing and safety
training, etc.

2.1 System, Components and Process Redesign
Three models (60kW, 30kW and 13 kW) of R32 systems redesign was completed in 2011, The redesign work

included design and calculations, simulation and control software, remodeling of the compressors, expansion
valves, finned tube heat exchanger, water-side heat exchanger, unit structure, electrical systems, prototype
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manufacturing, test runs, compilation of production process, blueprint and complete bill of materials. Two Kinds
of design proposal was designed, one is liquid injecting cooling, and the other is air-supplying enthalpy-adding
The redesign program passed evaluation of sector experts’ team in October 21.
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2.2 Conversion of the Production Line

The production line conversion is composed of Heat Exchanger Processing, Sheet Metal Processing, Product
Assembly, and Quality inspection, testing and finishing, etc. the whole conversion was completed by the end of
2012.

2.2.1 Heat Exchanger Processing

Due to the lower charge and higher pressure with HFC-32, the finned tube diameter was reduced from 9.52 mm to
7 mm. Accordingly the finned tube punch dies and tube expander changed either. The tube straightening/bending
machine (fin threading) was modified. A new brazing line for the heat exchanger suited for HFC-32 was
introduced. Since HFC-32 is flammable, the grease left on the heat exchanger was removed for fire safety. For
this, degreasing and dehydrating equipment was introduced.




@7 vertical tube expanding machine @7 tube bending machine

2.2.2  Sheet Metal Processing

The sheet metal processing dies changed, including dies for end-plate hole punching and dies for end-plate rim
bending and dies for rim bending.

o PR ! :
Die for end-plate hole-punching Die for end-plate rim-bending Die for rim-bending

2.2.3 Product Assembly

Due to the flammability of HFC-32, the charging area was isolated, with adequate ventilation, fire safety and
alarm systems and explosion-proof fittings. The existing Halogen leak detectors cannot be used with HFC-32,
because it contains no Halogen. Therefore Helium leak detectors were introduced.

il j‘n m e

-

R32 charging room R32 units assembly line
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2.2.4 Quality inspection, testing and finishing

The safety inspection of electrical systems was enhanced by introducing appropriately sensitive devices
with protective features. The inspection area was isolated with adequate ventilation, fire-safety and
alarm systems and explosion-proof fittings. The existing test rig for HCFC-22 based products can be
used with R32, and it modified such as test room ventilation and fire-safety, high-pressure sensor and
sensor for monitoring HFC-32 concentration levels.

Assembly line inspection modification:




'R32 products operating testing room

Testing equipment for electronic safety
performance

room modification:
- '1. ]

\

i
Explosion-proof lamps

Explosion-proof exhaust fans

Explosion-proof motor




Explosion-proof pressure sensors xplosion-proof RH testers

2.3 Prototype production trials and testing

A pilot-level quantity of the selected models was subjected to prototype production, trials and testing to establish

the process and fine-tune as needed and establish product performance through testing.

Three types of HFC-32 air-source chiller/heat pumps including 13kW, 30kW and 60kW were built in 2011.
. — - r——" | i

O BkW 30kW ~ 60kW
The prototypes were tested by Tong Fang in 2011 and tested by third party test institution (Hefei General
Machinery & Electrical Products Inspection Institute) in Feb 2012. The results of the test were qualified.

2.4 Process and safety training
Process and safety training were provided to the manufacturing, installation and maintenance personnel. It was
verified that the internal technical acceptance were completed and technical commissioning and relevant

personnel training were finished.

Tong fang Co. has organized 37 times of technical commission and personnel trainings under this project. Totally
23,202.5 class hours training were taken and 1454 persons/times were trained.




2.5 Management

The project was under the overall management and coordination of the Foreign Economic Cooperation Office,
Ministry of Environment Protection of China. UNDP was the implementing agency for the project, which
provided international coordination and technical assistance.

The project employs the Performance-based Payment (PBP) mechanism in its implementation. Under the PBP
mechanism, the enterprise tasked to carry out the conversion would play the role as a key executer, which is
responsible for all the activities related to the conversion. The procurement was organized fully in line with the
marketing principle ensuring cost-effective and timely installation of equipment for R-32 based
manufacturing operations.
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FECO and UNDP were not involved in the procurement activities of the enterprise by any means other than make
payment to the enterprise in tranches for the costs of procurement and conversion, at agreed payment dates given
in the payment schedule, and when milestones prerequisite for the tranche have all been achieved on time.

Before each payment, FECO invited independent experts to verify whether the performance for each milestone
that the payment depends on have been satisfying. The verification reports were submitted and accepted by
UNDP as the main supporting documents for requesting the installment of payment.

During the projects implementation, FECO and UNDP organized 4 verification missions combined with
monitoring and evaluation at Tong Fang factory - once in 2011 and thrice in 2012. The experts group included
technology experts and finance experts, FECO staff and UNDP staff as well. The experts team traced the project
implementation situations, evaluated the project technical issues and progress, and verified whether the
performance for each milestone that the payment depends on have been satisfying. Each verification activity was
carried out in a process of planning, preparation, data confirmation, technical material checking, on-the-spot
investigation, result confirmation and conclusion.

3. Outcomes

The project has been completed and has successfully passed national acceptance in December 2013. The
production line is commercial running, and the 10C will be disbursed to enterprise in the next 2 years according
to new products sales quantity. The suitability of HFC-32 technology as a viable replacement for HCFC-22 as a
refrigerant in the manufacture of small-sized commercial air-source water chillers/heat pumps at Tsinghua Tong
Fang Artificial Environment Co. Ltd. was established

The following are the salient outcomes of the project.

= The enterprise completed the redesign of system, components and production process in 2011.

= The performance test rig was modified to meet the requirements of testing products with flammable
refrigerants in 2011.

The prototypes were manufactured, tested and adjusted in 2011.

Training, technology communication, and advertisement were finished in 2012.

Equipment for modification of heat exchanger and sheet metal processing was procured in 2012.

Product assembly line and testing facilities converted and verified in 2012.

Technical commissioning was completed successfully and relevant personnel were trained in 2012.

The project successfully passed national acceptance in December 2013

4. Technical performance

R-32 has ODP of 0.

R-32 has GWP of 675, about a third of that of R-410A.

R-32 is a mature refrigerant with a large knowledge base on its properties.

R-32 is produced domestically and has assured commercial availability as reasonable prices.

R-32 is a single substance with good heat transfer capacity, volumetric refrigerating capacity and theoretical

energy efficiency.

= For the same refrigeration capacity, the charge quantity for R-32 is 60-80% of that of R-22 depending on the
application.

= The actual efficiency of R32 system in this project is 3%-5% higher than former R22 system, and the
performance efficiency will grow along with optimizing in deeper application and promotion of compressors
and other accessories.

= The cost of system is over 20% than R22 system, but the cost will reduce along with large-scale applications
of R32.

= The R32 compressors of this project were supplied by several compressor companies in China. The

compressors were redesigned and modified based on R410A, and the performance has potential to be
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promoted.

5. Project management and monitoring

5.1 Project progress

The project was implementing smoothly according to the program schedule, and was completed by the end of
2012. It successfully passed national acceptance in December 2013. The capacity of the production line has been
converted to use substitute refrigerants and is capable of manufacture the converted products.

Each of milestones was achieved and verified, the details are as follows:

Milestones Status

FECO and the enterprise signed

st - -
1™ | Signing of the contract contract in January 2011

2" | Completion of designs of products and pass the evaluation of experts Finished in October 2012

rd . T
31 Completion of the test facilities Finished and verified in April 2012

4™ | Prototypes are built and tested

5" | Completion of conversion heat exchanger and metal plate process Finished and verified in December

6" | Assembly line and delivery inspection process are completed 2012

7th Technical commissioning completed successfully and relevant Finished and verified in December
personnel trained 2012

5.2 Conversion cost
Total Project Costs

The total contract amount with the enterprise is US$ 1,122,870, including ICC US$ 733,530, and I0OC US$
389,340.

Incremental Capital Costs

The actual incremental capital costs for conversion was US$ 830,344.71, among which US$ 733,530 was funded
by the MLF, and the US$ 96,814.71 was co-financed by the enterprise.

The details of ICC are as follows:

No Cost Head | Actual cost (US$)
System, component and process redesign
1 Redesign Product redesign 21,313.82
Software Outsourced simulation and control software 13,071.90
sub-total 34,385.72

Prototype testing

2 Prototype materials | Cost of materials/process for 3 prototypes 34,596.34
Testing Third party laboratory testing 17,017.72
sub-total 51,614.06

Production line conversion-

Dies for 7 mm diameter tubes 80,065.36
3 Heat exchanger Modification of tube bending machine 5,538.24
processing New vertical tube expanding machine 208,428.10

Degreasing furnace -
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Die for end-plate hole-punching 1,895.42
SI‘Dhr?)ecteggierfgl Die for end-plate rim-bending 561.27
Die for rim-bending 2,941.18
Suction gun Helium leak detector 74,017.65
Charging room isolation/fire protection 84,542.11
Product Assembly | Two R-32 concentration sensors 56,045.75
R-32 automatic charging machine 70,261.44
Refrigerant recovery machine for R-32 8,006.54
Quality inspection, | Testing equipment for safety performance 10.294.12
finishing and testing | Two R-32 concentration sensors T
sub-total 602,597.17
Prototype production trials and testing
4 Testing Modification of performance test rig 45,751.63
Isolation of test rig room/fire protection 57,189.54
Trial production Cost of trial production for 3 units 20,958.54
sub-total 123,899.72
Process and safety training
Manufacturing Trgir_ling for 233 manufacturing personnel for 86
5 training hours 17 848.04
Installation and Training for 86 installation and maintenance B
maintenance personnel for 30 training hours
sub-total 17,848.04
6 Contingency for enterprise 0
TOTAL 830,344.71
ICC for enterprise Total fund by MLF 733,530
Co-financing by enterprise 96,814.71

Incremental Operating Costs

The agreed total incremental operating costs calculated for one-year duration amount to US$ 389,340.
The production line is commercial running, and the 10C will be disbursed to enterprise in the next 2
years according to new products sales quantity. The data of 10C is preliminary value.

The cost for the baseline HCFC-22 based two-stage systems are summarized as below:
1. HCFC-22 price is US$ 2.20/kg

2. HFC-32 price is US$ 2.94/kg
3. HFC-32 charge quantity for the three models is 16 kg (for 60 kW), 8.4 kg (for 30 kW) and 3.5 kg (for 13 kW)

. Incremental Costs/Savings (US$/unit)
Incremental Operating Cost Source 60 KW unit 30 KW unit 13 KW unit
Compressors 236.00 118.00 96.00
Finned tube heat exchangers (19.00) (9.50) (4.50)
Tube-in-tube/plate heat exchangers (13.50) (6.80) (3.10)
Refrigerant (5.90) (2.90) (1.00)
Electrical components (ex-proofing) 88.40 78.20 75.60
Net costs (savings) 286.00 177.00 163.00
Agreed 73.93 45.75 42.13
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Incremental Operating Costs

Amount (US$)

60 kw unit: US$ 151.19/unit X 1,858 units/year 280,917
30 kw unit: US$ 75.56/unit X 858 units/year 64,827
13 kw unit: US$ 32.13/unit X 1,357 units/year 43,596
Total 389,340
6. Impact

The project was completed and 61.9 metric tonnes of HCFC-22 usage was phased out. Over a 15-year life-span of
the refrigeration systems manufactured by the enterprise and covered by this project, direct and indirect emission
reductions amounting to about 170,000 CO2-eq tonnes will be achieved, thus contributing to protection of both

the ozone layer and the climate system.

The successful implementation of this demonstration project provides an environmentally safe and cost-effective
alternative for enabling replication of this technology in similar applications in this sub-sector in China.
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Executive Summary

Demonstration project for conversion from HCFC-22 technology to Ammonia/CO2 technology in the
manufacture of two-stage refrigeration systems for cold storage and freezing applications at Yantai moon group
co. Ltd. was approved by the 60" Executive Committee meeting at a funding level of US $ 3,964,458.

This demonstration project was successful completed, and established the suitability of Ammonia/CO2
technology as a viable replacement for HCFC-22 technology in the manufacture of integrated two-stage
refrigeration systems for cold storage and freezing applications at Yantai Moon Group Co. Ltd.

The project covers product redesign and development, production line conversion, process tooling modifications,
testing and performance evaluation, product trials, prototype testing, production line conversion, technical
assistance and training, to convert one production line of capacity 100 units annually.

The successful completion of the demonstration project contributes towards promotion of this technology for
replacing two-stage HCFC-22 based refrigeration systems in cold storage and freezing applications and enable
cost-effective conversions at other similar manufacturers in this sub-sector.

1. Introduction

In 2007, the 19™ Meeting of Parties of the Montreal Protocol agreed on accelerated phase-out of HCFCs. To
achieve the compliance goal, China is implementing HCFCs phase-out sector plan in the Industrial & Commercial
Refrigeration and Air-conditioning (ICR) sector from 2012. The Yantai project was established as a
demonstration earlier in 2010 for preparation and support of the sector plan implementation.

The Executive Committee approved the Yantai demonstration project at the 60™ meeting in 2010 with a funding
level of US $ 3,964,458. The project’s implementing international agency is UNDP, and implementing national
agency is Foreign Economic Cooperation Office (FECO), Ministry Of Environmental Protection, China.

The objective of this demonstration project is to establish the suitability of Ammonia/CO, technology as a viable
replacement for HCFC-22 technology in the manufacture of two-stage refrigeration systems for cold storage and
freezing applications at Yantai Moon Group Co. Ltd.

As a result of the conversion project, about 250 tons of HCFC consumption will be phased out, reducing
greenhouse gas emission by 1.66 million tons CO2 eq.

1.1 Background

The Industrial and Commercial Refrigeration and Air Conditioning (ICR) Sector in China has experienced
remarkable growth in the past two decades, averaging at about 12% annually, due to the steep growth in the
demand for consumer, commercial and industrial products, resulting from rapid overall economic development.
This sector is categorized into several sub-sectors, namely: compressors, condensing units, small-sized air-source
chillers/heat pumps, commercial and industrial chillers/heat pumps, heat pump water heaters, unitary commercial
air conditioners, multi-connected commercial air conditioners, commercial and industrial refrigeration and
freezing equipment, mobile refrigeration and air conditioning equipment and refrigeration and air conditioning
components and parts. The 2008 HCFC consumption in the sector was about 42,000 metric tonnes.

The industrial and commercial freezing and refrigerating equipment sub-sector (including compressor condensing
unit) covers applications widely used in food refrigeration, industrial refrigeration systems, fruit and vegetable
preservation, food processing and infrastructure construction projects. With improving living standards, the
demand for food processing and cold storages infrastructure is increasing at an annual rate of over 10%. Due to
sustained economic development, oil and chemical industry, energy, construction and other infrastructure-related
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investments are rising rapidly, enhancing the demand in emerging market. The demand for industrial refrigeration
equipment in pharmaceuticals, mine freezing, water dams and coal-bed gas liquefaction is also expanding. The
current and potential demand for large-scale low-temperature freezing and cold storage equipment in all these
fields is significantly high. In recent years, the average annual growth rate of large-scale industrial freezing and
cold storage equipment has been over 15%. The total HCFC consumption in this sub-sector during 2008 was
about 4,000 metric tonnes, making it one of the largest sub-sectors in the ICR sector.

Yantai Moon Group Co. Ltd. was established in 1956, specializing in manufacturing of air conditioning and
refrigeration products and engineering design, installation, commissioning and technical advisory services in the
areas of frozen foods, food processing, industrial refrigeration, central air conditioning and fruit and vegetable
preservation technologies. In 1998, Yantai Moon Group Co. Ltd. was listed on Shenzhen Stock market. The
enterprise has independent intellectual property rights for some models of its refrigeration compressor
manufacturing technology. Yantai Moon Group Co. Ltd. is located in the Shandong province and employs 2,989
persons, of which 640 are technical staff. Yantai Moon Group Co. Ltd. focuses on self-reliance in technology
development, but at the same time also has many partnerships with international companies, to bring the latest
technologies into the Chinese market. Yantai Moon Group Co. Ltd. offers integrated systems for Freezing and
cold storage equipment, Industrial refrigeration systems and Central air-conditioning equipment etc.

In 2009 Yantai Moon Group Co. Ltd. manufactured the following HCFC-22 based integrated refrigeration
systems:

. Evaporating temperature Quantity HCFC consumption
N Pl L (°C) (Nos.) (metric tonnes)
1 | Water Chillers +2 190 N/A
2 | Brine Chillers -15 320 N/A
3 | Low-temperature secondary inlet -25t0 -40 120 N/A
4 | Low-temperature two-stage -35 to -55 100 250

Of the above, the last, namely, two-stage low-temperature refrigeration systems (highlighted above), each with an
average HCFC-22 charge quantity of about 2,500 kg, is the target for conversion in the current project.

1.2 Technical Choice

Some of the zero-ODP alternatives to HCFC-22 currently available for this application are listed below:

Substance | GWP Application Remark
Ammonia 0 Industrial refrigeration and process | Flammability and toxicity issues. Material compatibility
chillers issues. Regulatory issues.
CO, 1 Refrigeration in a secondary loop and | Major redesign of system components needed.

in stationary and mobile air | Investment costs are prohibitive
conditioning systems

R-404A 3,260 | Low temperature applications High GWHP, less efficient at medium temperatures,
synthetic lubricants needed
R-507 3,900 | Low temperature applications High GWP. Azeotropic non-flammable blends of HFC-

125 and HFC-143a. Refrigerating capacity comparable
to R-502. Good heat transfer characteristics at low
temperatures. Synthetic lubricants needed.

Comprehensive considering technical factors, commercial factors, health and safety factors, and environmental
factors, Yantai Moon Group Co. Ltd. selected a combination of Ammonia/ CO, in a cascade design as the
technology of choice for its low-temperature two-stage integrated refrigeration systems, considering the favorable
environmental and thermodynamic properties of these two alternatives.




1.3 Technical Solution

The NH3/CO2 cascade refrigeration system is constituted by two separate refrigeration circuits; the high
temperature circuit and the low-temperature circuit. The low temperature circuit with CO2 as refrigerant is used
for the actual cooling. The high temperature circuit with NH3 as the refrigerant is used to condense the CO2 of
the low temperature circuit. The two circuits are thermally connected to each other through a cascade condenser,
which acts as an evaporator for the high temperature circuit and a condenser for the low temperature circuit. After
absorbing heat from the brine in the CO2 evaporator, the refrigerant CO2 in the low temperature circuit is
compressed in the CO2 compressor, which increases the enthalpy of CO2. The discharged CO2 refrigerant from
the compressor rejects the heat to NH3 of the high temperature circuit in the cascade condenser. Then the cooled
CO2 refrigerant is throttled by the expansion valve, and enters the CO2 evaporator. The heated NH3 in the
cascade condenser is compressed in the NH3 compressor, which increases the enthalpy of NH3. The discharged
NH3 refrigerant from the high temperature NH3 compressor unit flows into the NH3 condenser, in which NH3
rejects the heat to the cooling water system or air cooled condenser. The relevant schematic is as below:

high-temperature cycle CO, cascade | high-temperature cycle NH;
condenser---------m--t-m--agestoo-t-oooTo-oooooo- :

Oil separajofr

¢02 g gratqrCO,compressor; NH; compressor

| NH,gas-liquid separator

Nl-i3liquid recei
i

CO,liquid recei\/;er iNHathrottIe valve

CO, pump feat exchang

co, throttle valve

Co, evaporator

—I NH, condenser

Fig 1. System schematic

As the characteristics of CO, are different from conventional low-temperature refrigerants, the key points of this
technical solution are as follows:

= Develop intermediate-pressure compressor with CO, as the refrigerant;

=  Design and manufacture mid-pressure vessel for higher pressure;

= Develop CO, heat exchangers which match large unit volume refrigeration capacity and high latent heat of
CO..

= Design and develop heat exchangers of the low-temperature side which can withstand high pressures and low
temperature;

= Develop fully automatic, safe, efficient and reliable control system for the refrigeration system.




2. Project Implementation

After the project was approved in 2010, FECO and UNDP signed the Project document in January 2011, and the
Contract between Yantai Moon Group and FECO was signed in May 2011. After one year and a half period of
implementation, the conversion project was completed by the end of 2012, and all the progress milestones
required were reached and verified by the end of 2012. The project successfully passed national acceptance in
July, 2013, and the production line is commercial running now.

According to the project implementation plan, the following activities were carried out: Product and process
redesign, Modification of production lines, Modification of test devices for product performance, Manufacturing
of prototypes, Personnel training, and technology dissemination, etc.

2.1 Product and process redesign

The project completed redesign of NH3/CO, cascade refrigeration systems with twin-screw compressors by
November 2011, including design of CO2 compressors (see the table below), design of system components in the
CO2 refrigeration system, and modification of the existing product lines of compressor and pressure vessels,
design of test devices for CO2 refrigeration system, design of user demonstrations for the early users of NH3/CO;
cascade refrigeration systems.

The three specifications of CO2 screw compressors for the project are as below:

Model Theoretical displacement (m3/hr) Status
LG12R 152 Design completed
LG16R 300 Designh completed
LG20R 600 Designh completed

The details of redesigns are as follows:
The refrigeration system design parts:

= Design of screw compressor rotor profiles and structural design of compressor

= Design of high pressure vessel matching with CO2 screw compressor units

= Design of pressure vessels for high pressure, high-pressure low-temperature and other components matching
with NHs/CO, cascade refrigeration system with twin screw compressors

= Design of electric control and application software control

= Design of performance tests

= Design of demonstration for the first user of NH3/CO, cascade refrigeration system

The process design parts:

Design of casting and forging manufacturing process for CO2 screw components;

Design of CO2 screw compressor shell strength test device;

Design of strength test device for CO2 pressure vessel of high-pressure low-temperature;

Design of machining process includes design of CO2 compressor housing, rotors, oil pump parts and tube

sheet of heat exchanger;

= Design of the welding technology of CO2 pressure vessel of high-pressure low-temperature, shell and tube
heat exchanger;

= Design of CO2 finned tube air cooler for high pressure and low temperature process including design of outer
shell sheet metal process and expanding tube process;

= Design of product assembly process, including assembly, pipe connections, air tightness testing
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= Blank manufacturing of CO2 compressor components, including design of casting model, casting box,
forging dies

= Design of CO2 finned tube of high-pressure low-temperature fin dies, dies baffle for punching, and half of the
stamping dies for baffle;

= Design of special high-strength alloy machining tools for the high-strength components such as CO2
compressor housing, special measuring tools and special inspection equipment tools, including design of
special cutter for compressor rotor machining, a variety of special boring tool and milling cutter for
compressor shell processing, special boring tool for tube plate holes, fin-hole punch, as well as the design of
special measuring tools and detection tools for machining process

= Special process equipments for CO2 compressor and high-pressure low-temperature CO2 pressure vessel,
including fixtures for all kinds of mechanical processing, positioning fixtures of welding and expansion joint,
working sleeves matching with the products and station apparatus for turnover and store of parts;

= Design for modifying product line of the existing conventional refrigeration system, including processing
arrangements, products site planning and special equipment layout for the added CO2 compressors and high-
pressure low-temperature CO2 pressure vessels
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Fig 4. System structure

The technical programs were partly supported by university research institutions, and all the technical programs
were passed internal assessment.




2.2 Modification of production lines

The production lines modification is composed of two key parts, compressors producing lines modification and
pressure vessel producing line modification.

2.2.1 Compressors producing lines modification

The former compressor producing lines are at designed working pressure is 20 bar and the CO, compressor
designed pressure is 50 bar. So the producing line were modified according to the high pressure requirements, and
some dedicated devices were manufactured or procured and installed in the producing line, including high-
strength processing tools, cutters, compressor cast models and cast boxes, etc.

- Fig 5. Compressor housing cast model and rotor cast box

Fig 6. Compreésor tooling and cutters

Totally 44 cast models (16 for shell, 6 for rotors and 22 for other) and 44 cast boxes (16 for shell, 6 for
rotors and 22 for other) are manufactured based on the new technical renovation. The processing tools
and the cutters have been purchased and positioned in the compressor product line, including 49 sets of
tools and 13 kinds of cutters that, more than 16000 sets of cutters, cover all processes of compressor
manufacturing.

2.2.2  Pressure vessel producing line modification

As the former manufacturing lines of the pressure vessels was below the pressure of 20 bar, the relevant
parts of vessel producing lines were modified, including production process link of the added high-
pressure low-temperature CO2 pressure vessel, such as CO2 oil separator, CO2 liquid receiver, oil
filters, suction filters, tube processing and welding for shell and tube heat exchanger, oil cooler, cascade
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heat exchanger, CO2 regenerator, heat exchanger for defrost, tube expander, welding and assembly for
CO2 shell and tube evaporator.

As materials of tube sheet and cylinder for the CO2 pressure vessels of high-pressure low-temperature
are different from the conventional components materials, the corresponding process equipment and
control were added during production and test process, such as welding, expanding joint and inspection.
The strength test and air tightness test were built for the high-pressure low-temperature pressure vessel.
And the test environment of cold shock in the low temperature was also built up. Welding equipment of
stainless steel container and high-pressure low-temperature vessel were added, as well as welding test
plate and assessment method of high-pressure low-temperature vessel.

Fig 9. High pressure test equipment for CO2 vessel

2.3 Modification of test devices for product performance

As a new refrigeration system, the high temperature refrigeration system can be tested in the existing
performance test laboratory after product commercialization, while the product test device of the CO2
refrigeration system requires new facility construction.

The modification of test equipment was completed in 2012. The test devices of CO2 compressor
housing strength and air load were added.




Fig 10. Testing equipment

2.4 Manufacturing of prototypes

Prototype assembling of two types of compressors and manufacturing of sample products were finished

in 2012. Two types of prototype compressors have been assembled and sample products were also
manufactured.

1 (.‘zlmsllr
L

Fig 12. L20R800 compressor and system




The performance parameters of prototypes are as follows:

Fig 13. Prototype

&

LG12R (152.4 m3/h)
Tc Refrigerating capacity(kW) Power (kW
Te -5 -10 -15 -20 -25 -5 -10 -15 -20 -25
-55 90.6 110.7 123.8 139.1 182.3 77.1 59.4 45.4 39.4 34.3
-50 118.8 140.0 160.3 181.6 227.8 80.3 62.3 48.2 414 34.9
-45 156.1 182.4 207.6 226.3 273.0 69.1 56.1 46.8 404 32.7
-40 199.6 234.7 262.7 288.9 69.7 57.2 48.4 38.9
-35 255.8 291.7 318.6 346.3 66.0 54.1 41.9 334
-30 312.6 351.6 379.5 412.4 57.7 47.1 35.3 25.3
-25 372.1 425.9 454.3 488.2 55.6 39.3 26.9 14.3
LG16R (603.8 m3/h)
Tc Refrigerating capacity(kW) Power (kW
Te -5 -10 -15 -20 -25 -5 -10 -15 -20 -25
-55 358.8 438.4 490.4 551.3 722.5 305.6 235.4 180.0 156.2 135.8
-50 470.8 554.5 635.0 719.4 902.8 318.1 247.0 191.1 164.0 138.4
-45 618.6 722.6 822.5 896.6 1081.6 273.7 222.1 185.3 160.1 129.7
-40 790.9 929.8 1041.0 11445 276.3 226.6 191.8 154.0
-35 1013.7 1155.9 1262.4 1372.2 261.7 214.4 165.8 132.2
-30 1238.5 1393.1 1503.5 1634.2 228.8 186.7 139.7 100.4
-25 1474.4 1687.6 1799.9 1934.5 220.4 155.8 106.6 56.8
LG20R(803.1 m3/h)
Tc Refrigerating capacity(kW) Power (kW
Te -5 -10 -15 -20 -25 -5 -10 -15 -20 -25
-55 477.2 583.1 652.2 742.3 972.5 406.5 | 313.0 | 2394 | 2104 182.7
-50 626.1 737.5 844.6 956.8 1200.7 423.0 | 3285 | 254.2 218.2 184.1
-45 822.7 961.1 1093.9 11924 1438.5 364.0 295.4 | 246.5 213.0 1725
-40 1051.9 1236.7 1384.5 1522.2 367.5 | 3014 | 2551 204.8
-35 1348.2 1537.4 1679.0 1825.0 348.1 285.1 220.6 175.9
-30 1647.2 1852.7 1999.7 21734 304.2 248.3 185.8 133.5
-25 1961.0 2244 .4 2393.9 2572.9 293.2 207.2 141.8 75.6
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2.5 Personnel Training

The personnel trainings were carried out during project implementing, and the trainings are including design,
production, marketing and debugging. The following personnel were included in the training:

= Related designers, technicians.

= Production management persons, manufacturing workers.

* Product application engineer.

= Technician for installation and debugging, equipments maintenance personnel.
= Related user operators, equipment administrative personnel.

Yantai Moon carried out a total of R&D personnel training 4 times, manufacturing personnel training 4
times, the marketing personnel trainingl times, product application engineer training 3 times, the user
training for equipment administrative personnel and equipment maintenance personnel 2 times. 734
persons were trained.

-
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Application engineer training Equipment maintenance personnel training
Fig 14. Training

2.6 Technology Dissemination

Yantai Moon carried out several activities in technology dissemination to promote market. The details activities
are as follows:

= Technical communication with engineering design companies, introduction of product, and promotion and
recommendation plan.

= Technical communication with construction companies, product promotion and recommendation, and
application technology.

= Application promotion in relevant industry associations.

= Organize product release conference, and display product and application technology.

= Communicate with government environmental protection departments to enhance publicity campaign.

= Advertisement and promotional brochures.
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= Participate in exhibitions, such as International Refrigeration Exhibition in China, Chinese Fisheries
Exposition, and Chinese Food Processing Exposition; display the product and application technology.
= Provide free technology, debug and maintenance to users of the demonstration project.

Totally, 13 times of technology exchange and products exhibition were organized and participated, such as Fujian
Food Processing Exposition and Chengdu cold storage construction conference etc.

Fig 14. Technology Dissemination

2.7 Marketing

The producing line is commercial running. The NH3/CO2 cascade refrigeration systems have come into the
markets, and about 60 units of refrigeration systems sales contracts were signed.
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Fig 15. Running NH3/CO2 system in customer

3. Outcomes

The project has been completed; it has successfully passed national acceptance in July 2013. The production line
is commercial running, and the 10C will be disbursed to enterprise in the next 2 years according to new products
sales quality. The suitability of Ammonia/CO2 technology as a viable replacement for HCFC-22 technology in
the manufacture of two-stage refrigeration systems for cold storage and freezing applications at Yantai Moon
Group Co. Ltd.is established.
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= The product and testing lab designs were completed in 2011. The tools and process equipment for the pressure
vessel production line were installed.

= The design of key components and the production line were completed in 2012. The conversion of the
production line was also completed in this year.

= The high pressure test equipment for CO2 vessel was completed in 2012. The prototype building and testing
equipment were completed. Training and technology dissemination are finished.

» Training, technology communication, and product promotion including advertisements were completed in
2012.

= The project was audited by the National Audit Office in the first quarter of 2013.

= The financial and performance verifications, including the milestone verifications and the final verification,
were completed.

= The producing line is under commercial production. The NH3/CO2 cascade refrigeration systems have come
into the markets, and about 60 units of refrigeration systems sales contracts were signed.

4. Technical performance

= The normal range for large-scale low-temperature industrial refrigeration applications is between -35°C to -55
‘C, and this is exactly the best operating evaporation temperature bracket for NH3/CO2 cascade refrigeration
system, in which the NH3/CO2 system will has great efficiency.

= NH3/CO2 cascade refrigeration system technology can effectively address the toxicity exposure issue of
ammonia. Comparing with the pure NH3 refrigeration system, the new systems use NH3 and CO2 cascade
system and the toxicity is reduced greatly. The new system only use one tenth of quantity of the old system’s
NH3. Besides, HN3 is only cycle operating inside the refrigerating unit at the machine room which is
separated from persons in the operator access area. And CO2 (non-toxic) is cycle operating inside the tubes
from machine room and operator access area.

= Compared with normal refrigerating systems (R22, NH3), the system with CO2 as refrigerants can exert great
efficiency in low temperature conditions. But in normal temperature condition, CO2 has some problems such
as low efficiency, high pressure, large volume of system, and high cost.

=  NHB3/CO2 cascade refrigeration system technology can overcome the disadvantages of pure CO2 system and
toxicity of NH3. Furthermore, the energy efficiency is promoted more than 20% compared with the old
system.

= The system can be used at any normal climate conditions and produce low-temperature from 0°C to -55C.

= Most of the large-scale low-temperature refrigeration systems use open-type compressors and open system
design, with a significant amount of leakage and low recovery rate of refrigerant during maintenance, thus
annual consumption of HCFCs in servicing for such systems is very high. Thus, replacing HCFCs in such
applications gains high priority from an environmental standpoint.

5. Project management and monitoring

The project was under the overall management and coordination of the Foreign Economic Cooperation Office,
Ministry of Environment Protection of China. UNDP was the implementing agency for the project, which
provided international coordination and technical assistance.

The project employs the Performance-based Payment (PBP) mechanism in its implementation. Under the PBP
mechanism, the enterprise tasked to carry out the conversion would play the role as a key executer, which is
responsible for all the activities related to the conversion. The procurement was organized fully in line with the
marketing principle ensuring cost-effective and timely installation of equipment for NH3/CO2 systems
based manufacturing operations.

FECO and UNDP were not involved in the procurement activities of the enterprise by any means other than make
payment to the enterprise in tranches for the costs of procurement and conversion, at agreed payment dates given
in the payment schedule, and when milestones prerequisite for the tranche have all been achieved on time.
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Before each payment, FECO invited independent experts to verify whether the performance for each milestone
that the payment depends on have been satisfying. The verification reports were submitted and accepted by
UNDP as the main supporting documents for requesting the installment of payment.

During the projects implementation, FECO and UNDP organized 4 verification missions combined with
monitoring and evaluation at Yantai Moon factory (i.e., 25 November 2011, 19 February 2012, 18 June 2012 and
6 December 2012). The experts group included technology experts and finance experts, FECO staff and UNDP
staff as well. The experts team traced the project implementation situations, evaluated the project technical issues
and progress, and verified whether the performance for each milestone that the payment depends on have been
satisfying. Each verification activity was carried out in a process of planning, preparation, data confirmation,
technical material checking, on-the-spot investigation, result conformation and conclusion.

The project also passed national audit in March, 2013.
5.1 Project progress

The project was implementing smoothly according to the program schedule, and was completed by the end of
2012. It successfully passed national acceptance in July 2013 and national audit on site in March, 2013.

The capacity of the production line has been converted to use substitute refrigerants and is capable of manufacture
the converted products. The converted products came into markets and have been put into use by users in Yantali,
Weihai, and Dalian, etc. The market has expressed interest.

Each of milestones was achieved and verified, the details are as follows:

Milestones Status
s | i FECO signed contract with the
1% | Signing of the contract enterprise in May 2011
y De3|gns_of products and perf(_)rmance test lab; Finished and verified in November
2" | Installation of process equipment and tools of pressure vessel 2011
product line; '
Cast models and cast boxes;
31 Completion of high pressure test equipment for CO2 vessel; Finished and verified in February
Manufacturing of components of CO2 high-pressure low- | 2012.
temperature vessel for performance test equipment;
Positioning of special tools and special cutters for compressor
product line;
4™ | Installation and debugging of performance test equipment; Finished and verified in June 2012.
Prototype assembling of two types of compressors;
Manufacturing of sample products;
Reconstruction of rest device, and purchasing and manufacturing of
test tolls of compressor product line;
5" | Reconstruction of pressure vessel product line; Finished and verified in July 2013.
Training, technology communication, advertisement and project
verification.

5.2 Conversion cost
Total Project Costs

The total contract amount with the enterprise is US$ 3,698,236, including ICC US$ 2,490,936, and 10C US$
1,207,300.
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Incremental Capital Costs

The actual incremental capital costs for conversion was US$ 4,188,630, among which US$ 2,490,936 was funded
by the MLF, and the US$ 1,697,694 was co-financed by the enterprise.

The details of ICC are as follows:

Actual cost
No. Cost Head (US$)
Product and process redesign
System System redesign
Process Process redesign 32,130.95
1 Miscellaneous Documentation and research
Compressor Compressor redesign 166,666.67
Software Heat exchange analysis software 93,133.14
Certification Testing and certification 49,019.61
Sub-total 340,950.37
Modification of production lines
Compressor parts casting model 148,962.42
Compressor parts casting box 39,491.17
Tooling for CO2 compressor 192,900.29
Compressor Measuring and inspection tools 19,117.65
CO2 compressor machining tool 500,578.38
CO2 compressor casing test device 78,675.59
Co2 compressor air load test device 180,392.16
Equipment for stainless steel parts 110,351.31
Tooling for stainless steel containers 16,425.16
2 High-pressure testing of CO2 vessels 57,026.14
Testing for CO2 U-tub
Tooling for CO2 U-tube 134,836.60
Pressure vessels Develqpment cost fo.r CO? U-tube
CO2 high pressure air drying system 13,316.99
Magnetic flaw detector for CO2 vessels 6,045.75
Universal shock testing for CO2 vessels 5,555.56
Impact testing for CO2 vessels 3,594.77
Low-temperature test room 79,084.97
Welding test plate for CO2 vessels 39,183.01
Sub-total 1,625,537.91
Modification of test devices for product performance
Test devices Materials and installation of test devices
Pressure vessel parts Components of pressure vessels ten types
Instruments 74 different test device instruments
3 Software Test software and debugging 910,926.47
Consumables Refrigerant and lubricants
Commissioning Test device commissioning
Sub-total 910,926.47
4 | Manufacturing of prototypes
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CO2 compressor Four sets/specification x 2 specifications 344,207.24
Pressure vessels Matching pressure vessels and parts 365,867.65
Pressure vessels System pressure vessels 377,366.38
Ammonia system High temperature ammonia system -
Controls Electrical and other controls 32,065.48
Sub-total 1,119,506.75
Personnel training
Training Training for about 300 persons 62,847.88
Sub-total 62,847.88
Technology dissemination
Workshop Technology dissemination workshop
Communication Technology communication 128,860.46
Events Participation in exhibitions
Sub-total 128,860.46
Contingencies For enterprise 0
Sub-total 0
TOTAL 4,188,630
ICC for enterprise Total fund by MLF 2,490,936
Co-financing by enterprise 1,697,694

Incremental Operating Costs

The agreed total incremental operating costs calculated for one-year duration amount to US$ 1,207,300.
The production line is commercial running, and the 10C will be disbursed to enterprise in the next 2

years according to new products sales quantity. The data of 10C is preliminary value.

The cost for the baseline HCFC-22 based two-stage systems are summarized as below:

No. Item Cost (US$)
1 Low pressure screw compressor units 21,250
2 High pressure screw compressor units 14,779
3 Condenser 8,853
4 Siphon tank 1,338
5 High-pressure liquid receiver 2,470
6 Intercooler 1,853
7 Low-pressure cycle barrel 3,706
8 Canned motor pump 1,176
9 Piping and auxiliary materials 9,750
10 | Valve 4,368
11 | System control cabinet 3,176

Total 72,720

The cost for the NH3/CO2 cascade systems to replace the above would be as below:

No. Item Cost (US$)
1 NH; screw compressor units 15,000
2 Condenser 8,852
3 NHj; liquid receiver 1,030
4 NH; oil receiver 250
5 CO, screw compressor units 15,808
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6 CO, condenser evaporator 5,206
7 CO, gas-liquid separator 3,294
8 CO, Low-temperature cryogenic pumps 2,030
9 CO;, liquid receiver 2,470
10 | CO, heat exchanger 3,118
11 | CO, auxiliary heat exchanger 2,059
12 | Heat exchanger for defrosting 1,765
13 | Heat source pump for defrosting 1,471
14 | Auxiliary cooling units 4,426
15 | Piping and auxiliary materials 6,338
16 | Valve 7,794
17 | System control cabinet 3,882
Total 84,793

6. Impact

The project was completed and 250 metric tonnes of HCFC-22 usage was phased out. Over a 15-year life-span of
the refrigeration systems manufactured by the enterprise and covered by this project, direct and indirect emission
reductions amounting to about 1.66 million CO2-eq tonnes will be achieved, thus contributing to protection of
both the ozone layer and the climate system.

The technology route is innovative, the resulting product has significant advantages in terms of environment
friendliness and energy efficiency, and the safety performance is greatly improved. Thus, the market prospect and
competency of the products are sound. The project has been a good demonstration and promotion of advanced
HCFC alternative technologies in the industrial and commercial refrigeration sector.
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