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WCITOJIHUTEJIbHbIA KOMUTET
MHOTI'OCTOPOHHET'O ®OHJA JJ14
OCYIIECTBJIEHMA MOHPEAJIBCKOTI'O [TPOTOKOJIA

CeMbJecsT IIeCTOe COBEIaHUEe

Mounpeans, 9-13 mas 2016 roga

IMPEJJIOKEHMUSA ITO ITPOEKTY: PETUOH

Hacrosmumit JOKYMCHT COIACPKUT 3aMCUaHUsA U PCKOMCHAAIIUN CereTapI/IaTa doHpga 10

CJICAYIOIIHUM ITPOCKTHBIM MPCATIOKCHUAM:

XO0J0IUIHLHOE O6ODVI[OB3HI/IG

e Ilomuepkka W TOOIIPEHHE albTepHATHB XiagareHtoB it ctpan ¢ FOHEII m FOHUJIO
BBICOKOW  Temmeparypodi  okpyxkatomeir  cpemsl  (PRAHA-ID),
PaCIOJIOKCHHBIX B 3amagHo A3uu

e Pa3paboTKa PErMOHAIBHOrO IIEHTpa TEPENOBOrO ONbITa Juis 00yduenus, Poccuiickas Deneparns

cepTudUKaui U JEeMOHCTPAIlUN aJbTePHATHB XJIAJar€HTOB C HU3KUM
MOTCHIIMAIOM TJIO0ATBFHOTO TOTEIUICHUS IS CTpaH EBpombl |
HentpanbHoit Azun

JloKyMeHTBbI, OJrOTOBJICHHBIE K COBEIaHUIO VIcHoHUTENbHOrO KoMHUTETa MHOrOCTOPOHHETO (hOHA IS OCyIIeCTBICHHs MOHPEabCKOro
IIPOTOKOJIA, HE IPEPEIIAoT HU OXHOTO U3 PelleHHnil, KoTopble VcronHuTeIbHbIH KOMUTET MOXKET IPHHATH IOCTIE BEITYCKA JOKYMEHTA.
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JUCT OIEHKHA MPOEKTA - HEMHOT'OJIETHUHM ITPOEKT

PEI'HOH

HA3BAHUE (HA3BBAHMUSI) ITIPOEKTA ABYCTOPOHHEE YUYPEX/JEHUE /YYPEXKJIEHUE-UCTOJTHATEJb
(a) Tlommepkka W TOOIIPEHHWE aTbTEPHATUB XJIAJATCHTOB IS CTPAH C BBICOKOU FOHETII (B xauecTBe
TemnepaTypoii okpyxatomiei cpeasl (PRAHA-II), pacnonoxeHHsIX B 3amagHoit Bexymiero) u FOHNO

Azun

HAIIMOHAJIBHBIE HanuonaneHble Opratsl 10 030HY, HAy4YHO-HCCIEI0BATENBCKHE HHCTUTYTHI
KOOPUHUPYIOIIME 0Tpacib KOHAUIIMOHEPHOTO 000PYI0BaHHS B CTPAaHAX C BBICOKOH
OPT'AHBI: TEMIIEPaTYPON OKpYKaroLleH Cpesibl, MEXAYHApPOAHbIE IOCTABLIUKU
TEXHOJIOTHH, aCCOIMALINH 110 YIPABICHUIO OTOIJICHHEM, BEHTHIISIINCH U
KOHAWIIMOHUPOBAHUEM BO3/1yXa, HAYYHO-MCCIECIOBATEIbCKHE HHCTUTYTHI

HOCJIEJHUE OTYUETHBIE JAHHBIE O INIOTPEBJIEHUUN OPB, KOTOPBIE PACCMATPUBAIOTCA
B PAMKAX ITPOEKTA

A: JIAHHBIE B COOTBETCTBUM CO CTATBEM 7

| I'Xoy | HE IIPElyCMOTPEHO |
B: JIJAHHBIE IO CTPAHOBOI CEKTOPAJIbHOM ITPOI'PAMME
| I'Xoy | HE IPEAYCMOTPEHO |
Motpednenue I'’XPY, koTopoe NMPoOAOIAKAET 0TBEYATh KPUTEPUSIM (PUHAHCHPOBAHUSA HE IPELYyCMOTPEHO
(B Tonnax OPC)
PACHPEAEJIEHUE B COOTBETCTBHUH C ®dunancupoBanue (10171, IMosTanublii 0TKa3 (B
BU3HEC-IIJIAHOM HA TEKYIIIUU I'OJ CIlIA) ToHHax OPC)
(a) 821 000 -
HA3BAHME ITPOEKTA:
Hcnonr3oanne OPB nHa npeanpustuu (B TorHax OPC): HE MPEyCMOTPEHO
OPB, koTopbIe IIaHUpYETCs CHATH ¢ MPou3BoicTBa (B ToHHaX OPC): HE IIPEyCMOTPEHO
OPB, xoTopsle IIaHUPYETCS BBECTH B MPOU3BOACTBO (B ToHHax OPC): HE IIPEJyCMOTPEHO
JnurensHOCT poeKTa (B Mecsax): 18
[epBonauanbHas 3anpouieHHas cymma (ot CIIA): 750 000
OxoHuaTenbHBIE pacxoasl Ha mpoekT (moimt. CIIIA):
JlomoTHUTEIbHBIE KaNIUTAIbHBIE PACXO/BI: 700 000
Henpensunennsie pacxoabt 0
(10 %):
Pacxoasl Ha COBMECTHOE 450 000
(huHAHCHPOBaHHE
Pacxompl Ha IPOEKT, UTOTO: 1 150 000
MectHast cobcTBeHHOCTS (%): HE MPEAyCMOTPEHO
OxcnopTHast coctaistromas (%): HE IIPEyCMOTPEHO
3anpomennsiii rpanT (o, CIIA):
IOHEII 375 000
OHUJIO 325000
3anpomeH kI TPaHT, HTOTO: 700 000
3arparnas s dexruBaocts (nosur. CIIIA Ha kr): HE MPEAyCMOTPEHO
BcnomorarensHble pacxos! yupexaeHus-ucnonautens (ot CLIA):
FOHEII 48 750
IOHUJ10 22750
BcnoMorarenbHbIe pacXoIb 71 500
YUPEKICHUS-UCIOIHUTENS, UTOTO:
Hroro pacxomoB Ha poekT 11t MHoroctoponHero donaa (momt. CIIA): 771 500
Cratyc sxBuBaneHTHoro gouna (JA/HET): JA
Ipenycmotpen renepaibhbiii rpaduk koHTposs npoekta (JA/HET): HE TIPETyCMOTPEHO
PEKOMEHJAIIA CEKPETAPUATA ‘ WHauBuayanbHOE pacCMOTPEHUE
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OIIMCAHHUE ITPOEKTA

Cupasounas naGopMarys

1. IOHEII B xaduecTBe BEeAyLIEro yUpeKI€HUA-UCIIOIHUTENSA MPECTaBUIa Ha pacCMOTpeHHe 76-To
COBEIIaHus 3arpoc O (PMHAHCHPOBAHWH [IEMOHCTPAIMOHHOTO IMPOEKTa IO MOIICPKKE W TOOLIPEHHUI0
aNbTEepPHATUB XJIAJAAreHTOB JUIA CTpPaH C BBICOKOM Temmeparypoil okpysxkatomieil cpenbl (PRAHA-II),
pacmoioXKeHHbIX B 3amamHoir Asuu, Ha oOuryr cymmy 771 500 momn. CHIA, cocrosimyrmo u3
400 000 monn. CHIA mmioc BCIOMOTATENbHBIE PACXOAbl yupexaeHud, coctapistomue 52 000 mom.
CIIA mna FOHEIL, m 350 000 momn. CHIA 1oIfOC BCIIOMOTATENBHBIE PACXONbl  YIPCIKIACHUH,
coctapistomue 24 500 g FOHW IO, kak 0110 yKa3aHO B IEpBOHAYAIBHOM 3aIpoce.

HGJ'II/I IIPOCKTA

2. MHorHe CHUCTEMBI KOHIUITMOHEPHOTO 00OpynoBaHWsI He Ha ocHOBe I'X®DY-22, moctymHble B
HACTOSIIIEE BpEMs B CTPaHax C BBICOKMMM TEMIIEpAaTypaMH OKPYKalOIIEH Cpeabl, OCHOBaHbI Ha
XJIaJJareHTaX C BBICOKMM TMOTCHIMAIOM TJO0ANBHOTrO moTeruieHus. [Ipu mogo0HBIX TemmepaTypax
9HeprodGHEeKTHBHOCTh TAaKMX CHCTEM KOHIUITMOHEPHOTO OO0OpYAOBaHWS CHIDKAeTCsA. TakuMm oOpazom
MMEETCsI HEOOXOAUMOCTh B ICMOHCTPAIIUU PaOOThl CUCTEM KOHIUIMOHEPHOTO 000PYI0BaHUS HAa OCHOBE
XJIaJ]ATEHTOB C HU3KUM TOTEHIIMAJIOM TJI00AJIEHOTO MOTEIUICHUS, YTOOBI PENIMTh MpoOJIeMy cIpoca Ha
Takhe CUCTEMBI B CTPaHaxX C BBICOKOH TEMIIEpaTypoil OKpy»Karomield cpelbl. DTOT MPOESKT HAIlpaBlieH Ha
JanpHelIee pa3BUTHE YCIEXOB, JOCTUTHYTHIX B XONI€ IEMOHCTPAIIMOHHOTO MPOEKTa MO TOIEPKKE U
MOOMIPCHUIO AJIBTCPHATUB XJIAJAr€HTOB C HU3KHUM IMOTCHUHAJIOM rI100aJIbHOr0 MOTEIUIEHHUS B OoTpaciin
KOHAMIIMOHEPHOTO OOOpYIOBaHHUSA JJs CTpPaH C BBICOKOW TEMIIEPATypoOll OKpY)KAMOMEH Cpemsl,
pacronoxkeHHbIX B 3ananHoit Asun (PRAHA)', i pacimpeHie moTeHIMaIa 3aHHTePECOBAHHBIX CTOPOH B
00J1aCTH MCIIOJIb30BAaHUS XJIAJJaTCHTOB C HU3KUM IOTCHIMAIOM TJIO0AJIBHOIO TOTEIUICHUS B OTpaciiu
KOHIMIIMOHEPHOTO 000pYyM0BaHUsI ISl CTPAH C BBICOKOW TEMIIEPATYPOH OKPYKAIOIICH CPEIIbI.

Peanuzanms npoekra

3. OcCHOBHOE BHHMMAaHHE B paMKax TIIpOCKTa YACIACTCA MOOCTHXKCHHIO MCCTHBIX PACUYCTHBIX
MapaMeTpoB, pa3paboTKe MOJIENIeH OIICHKH PUCKOB, CBSI3aHHBIX C XJIAJAATCHTAMU ¢ HU3KUM MOTCHIIAAIOM
rII00aJbHOTO TMOTEIUICHHST B CHUCTEMaX KOHAWIIMOHEPHOTO OOOpYIOBaHWSA, W OOMEHY 3HaHUSMHU U
TEXHUICCKUMU T1aTGopMaMu. UToOBI 00eCIIeInTh JOCTHKCHIE MECTHBIX pacUeTHBIX apaMeTpoB, OyAyT
MPOaHAIM3UPOBAHbl M ONTHMHU3MPOBAHbBI MPOTOTHIBI, pa3paboraHHble B paMkax PRAHA-I, a Tarxke
OyJIyT TpPOTECTUPOBAHBI XJIAJATCHThI C HU3KUM IMOTCHIIMAJIOM IJIOOATBHOTO MOTEIUICHUS (2 UMEHHO
I'dy-32, R-290a u cmecu 'PO) u mpoaHANM3UPOBAHO BIUSHUE YTEUEK W IIpollecca Iepe3apsakd Ha
paGoune mapaMeTphl COCTABOB C BBHICOKHM THCTEPE3HCOM”. By/IeT OpraHm30BaHO TPH OOYYAIONIMX
ceMHHapa IS pa3pabOTKH MPOTOTHUIIOB, IPOBEICHBI KOHCYIbTAIUN MEXK/Ty MECTHBIMU IPOU3BOIUTEIIIMU
KOHJAMIIMOHEPHOTO 00OPYIOBaHUS U MOCTABIUKAMHU TEXHOJIOTHH, a TaK)K€ OPTraHU30BaHbI TIOCEIICHNS Ha
MECTe COOTBETCTBYIOIINX MPOMBIIUIEHHBIX ¥ HAyYHO-HUCCIIEIOBATENbCKIX IIeHTpoB B Kurtae u Taiumanze.

4. B xome corpymHudecTBa ¢ MECTHBIMH WHCTHTYTaMHU W MEXAYHAPOIHBIMH TapTHEpaMu, a
UMEHHO, SIMOHCKOW acconuarued OTpacid XOJOAWIBHOTO W KOHAWUIMOHEPHOTO OO0OpYMOBAHUS U
Kuraiickoil accoruarueii OBITOBBIX 3JIEKTPOIPUOOPOB (KOTOPHIC pa3paboTaii MOAETh OIICHKH PHUCKOB
qutst ximagareaToB A2L u A3), Oynet pazpaboTaHa MOJENb OIICHKH PUCKOB, IIpUEMJIEMasi B COOTBETCTBUH
¢ mabJoHAMU UCHOJb30BaHHMS M PaOOYMMHU YCIOBHSMH B CTpPaHaX C BBICOKMMH TEMIIEPATypaMu

YrBepxkaeno Ha 69-m coBemianuu s peanmsammu FOHEIT u FOHUO (UNEP/OzL.Pro/ExCom/69/19).
OKOHYATENbHBIH JOKJIAJ [0 3TOMY HpoeKTy cozaepxutcs B fokymente UNEP/OzL.Pro/ExCom/76/10.

TeMmmepaTypHblii THUCTEPE3UC — 95TO pA3HHIA TEMIEPATYP MEKAy TeMIICpaTypol HACHIIICHHOTO Mapa |
TeMIepaTypoil HACBhIILIEHHON KUAKOCTH IIPU MOCTOSSHHOM JaBJICHUU.

3
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OKpyXatomeil cpembl’. B Xoje WMCHBITAHMH M U yIpPaBICHHS HPOEKTOM OYIyT HCIONB30BATHCS
KOHCYJIbTALIUOHHBIE YCIYTH.

Brouker nmpoekra

5. [Ipeamnonaraemeie pacxobl Ha MPOEKT MOIPOOHO yKa3aHbl B Ta0mmie 1.

Ta6aumna 1. [lpenmoJiaraemble pacxoabl HA MePONIPHUATHS B paMkax npoekTta (o CIIA)

Onucanue Yupexne 3anpoc |CoBmectHoe| HToro
HHE ¢uHAHCUPOB| pacxoaoB
aHue
IToaroroska moipoOHOro mIaHa paboTel IOHNJ10 30 000 30 000 60 000
Amnanu3 nu3aitaa mporotunoB PRAHA-I; FOHEII 355 000 50 000 405 000

OINITHMU3ALVS AN3aifHa; UCTIBITAHUS HOBBIX
XJIaJIAaTeHTOB; U aHAJIM3 BIIMSHUS YTEUKU U
nepe3apaaKy Ha paboTy albTepHATHBHBIX
BapHAHTOB C BHICOKHM YPOBHEM CKOJIBKEHUS
HapamusaHnue noreHyana Hay4Ho- IOHN 0 120 000 100 000 220 000
HCCIIEI0BATENBCKOTO CEKTOpa U CEKTopa,
3aHMMAIOIIerocs pa3paboTKkaMH, pu pa3paboTke
AIBTEPHATUB XJIAJIATCHTOB C HU3KUM MOTEHIHAIOM
r106aNbHOTO NOTEIUICHUS

PaspaboTka u peamu3aius MOACTH OIICHKH PUCKOB TOHEIT/ 80 000 120 000 200 000
IOHNAO

Vmpasienue npoekToM FOHEIT/ 70 000 - 70 000
IOHHU 0

MexnyHapoaHasi TEXHUYECKas KOHCYJIbTaTUBHAs FOHETl/ 60 000 - 60 000

rpymmna 10131%01(0)

PacmpocTpanenue pe3ynbpTaToB MPOEKTa FOHEIV/ 25000 150 000 175 000
IOHNAO

OTYEeTHOCTh M TOKyMEHTAIIHS TOHEIT/ 10 000 - 10 000
IOHNAO

HToro pacxonos 750 000 450 000 1200 000

6. [Ipoekr Oyzaer peanu3oBan 3a 18 mecsies.

3AMEYAHUA U PEKOMEHJAIIUSA CEKPETAPUATA
3AMEYAHUSA

7. Cexpetapuat c yaosiuerBopenuem ormetui, uro FOHEIT u FOHWU IO nmoaroroBuinu npeasioxeHue
M0 TPOEKTY Oe3 MpeIBapUTEeILHOr0 (PMHAHCUPOBAaHUS CO CTOPOHBI MHoroctopoHHero ¢oHma. OmHaKo,
CekperapuaT TaKxXe OTMETHJI, YTO MOATBEP)KIAIOIINE IMHChMa IO MPOEKTY eIle He OBIIN MOJydYeHBl, U
nonpocus FOHEII ux mpenocTaBuTs.

8. [Ipu paccmoTpenun npeaiokeHus o mpoekTy CekpeTapuaT yuuThIBall ABa AEMOHCTPALIMOHHBIX
IIPOEKTa IO MIPOU3BOJCTBY KOHIULIHMOHEPHOro obopynosanus B CayaoBCKoW ApaBuu, IpeICTaBICHHBIC

3 A2L — 310 YMEpPEeHHO BOCIIAMEHSIOIINNCS XJIaJareHT, KOTOPhIA BO BpeMs HCIBITaHUU Ipu Temnepatype 60°C u
masnenun 101,3 xIla geMoHCTpHpyeT pacmpoCTpaHEHHE IUIAMEHH C MaKCHMaJbHOW CKOPOCTBIO TOPEHHS
<10 cm/cek. A3 — 3TO CHJIBHO BOCIUIAMEHSIIOIIMICS XJIaareHT, IeMOHCTPUPYIOLIMN PACIPOCTPaHEHHE TIIAMEHH
BO BpeMs ucnblTanui npu Temmeparype 60°C u gasnenun 101,3 kIla.

4
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IOHU/IO u BcemupHbiM GankoM® Ha paccMoTpeHme 76-ro COBEIIAHHS, M JOKIaX O 3aBepIICHHH
peanu3aluu  IeMOHCTpAMOHHOTO mpoekta PRAHA-I°, mpencraememmbiii FOHEIT u IOHUJIO Ha
paccMoTpeHue 76-ro COBEIIAHMUS.

9. B mpoekre OyayT HCIIONB30BaHBI HMPOTOTHIIBL, pa3pabOTaHHBIE B XOJE peau3allud IPOEKTa
PRAHA-I; wucnbitanuss u paboOTBl 1O oOIleHKe OynyT mpoBedeHbl B OKpUIKCKOW HAMOHAILHON
naboparopuu (ORNL)®, 4To MO3BONMT COKPATHTH BpEMs, HEOOXOIMMOE I MEPEBO3KH KOMIIOHEHTOB
00pasloB U OKOHYATEJIbHBIX MPOTOTUIIOB MEXAY YYAaCTBYIOLUIMMHU CTpaHaMH (Ha OCHOBAaHHUM OIIbITA,
mosyuyeHHoro B xoje peammsammu 1npoekta PRAHA-I). CymectByromue mnpoTOTHIB  OyayT
WCTIOJIb30BaHbl M TPOTECTUPOBAHBI C OOHOBJICHHBIMH WM HW3MEHEHHBIMH KOMIIOHEHTaMH (Ipu
HEOOXOIMMOCTH).

10. B cBere pemenns 74/21(c), Cekperapuar mnpemioxmn FOHEIT paccmoTpeTs BO3MOXKHOCTH
paloHaNIM3aluYd PacXoJ0B Ha JeMOHCTpanuoHHbIH mpoekT. CootBercrBenHo, FOHEII cokparuna
pacxoJipl Ha MPOEKT, KaK Mmoka3aHo B Tabmwuiie 2, 4T0 ObLIO OTPAXKEHO B MEPECMOTPEHHOM MPEIOKECHUN
MO TPOEKTY, cojiepkarieMycs B [Ipunoxennu [ k HacToseMy JOKYMEHTY.

Ta6aumna 2. [lepecMoTpeHHBIE PACX0Abl HA MPOEKT M BpeMeHHbIe paMKH (mosu1. CIIIA)

Onucanue Yupexne 3anpoc |CoBmectHoe| HToro
HHE ¢uHAHCUPOB| pacxoaoB
aHue
IToaroroBka moapoOHOTO TIaHa pabOTHI IOHN 10 30 000 30 000 60 000
Amnanuz qu3aiina nporoturioB PRAHA-I; FOHEII 340 000 50 000 390 000

ONTUMU3AIUS TU3aifHa; UCIIBITAHUS HOBBIX
XJIaJIareHTOB; ¥ aHAJIM3 BIUSHUS YTCUKU U
nepe3apsaKd Ha padoTy allbTePHATHBHBIX
BapHAHTOB C BEICOKUM YPOBHEM CKOJIbKEHUS
HapamuBanue noteHuana Hay4yHo- IOHN 10 100 000 100 000 200 000
HCCIIEZI0BATENIBCKOTO CEKTOPA M CEKTOpa,
3aHUMAIOMIErocs pa3paboTKamu, IpU pa3padboTKe
aNbTEPHATUB XJIAIaTCHTOB ¢ HU3KUM TIOTEHIIHAJIOM
rII00AJTFHOTO MTOTEIICHHS

Pa3paboTka u peanu3aius MOJICIU OLIECHKH PUCKOB FOHEIl/ 80 000 120 000 200 000
IOHNAO

Vmpasnenue npoekToM FOHEIT/ 70 000 - 70 000
IOHNAO

MexayHapoiHasi TEXHUYECKast KOHCYJIbTaTUBHAS FOHEIT/ 45 000 - 45 000

rpymmna 10131%01(0)

PacnpocTtpanenue pe3yapTaToB IPOEKTa FOHEIT/ 25000 150 000 175 000
IOHNAO

OTYETHOCTh ¥ TOKyMEHTAIIHS TOHEIT/ 10 000 - 10 000
IOHNAO

Hroro pacxonos 700 000 450 000 1150 000

11. CexperapuaT OTMETHI BO3MOXKHBIE CHHEPTETHIECKUE CBA3U C JEMOHCTPAIITMOHHBIM IPOEKTOM 10

MPOU3BOJCTBY KOHOULIHMOHEpHOTO 0bopynoBanus B CaynoBckoit ApaBuu, npeactasieHHbiM JOHUIO na
paccmotrpenue. Ecnu o0a mpoekta OyIoyT yTBEp)KIOCHBI, HOSBATCS BO3MOXHOCTU IJsl JadbHEWIIeH
palMoHAIM3aMM PAcXOJ0B. B dYacTHOCTH, pacxXoipl Ha HCCIENOBaHUS M pa3pabOTKH B CBS3H C

* UNEP/OzL.Pro/ExCom/76/46.

* UNEP/OzL.Pro/ExCom/76/10.

® Camas kpynHas Hay4HO-SHepreTHueckas Jaboparopus Munncrepcrsa snepreruxu CIIIA, KoTopas 3aHMMAaeTCs
npoBegeHneM (DyHIaMEHTAIBHBIX U MPHUKIIATHBIX UCCIICIOBAHUI IS OUCKA PELICHU TpoliieM, CyIIeCTBYIOINX B
00J1aCTH SHEPTeTUKH U 0€30aCHOCTH.



UNEP/OzL.Pro/ExCom/76/57

JEMOHCTPAIIIOHHBIM POEKTOM [0 TPOM3BOACTBY KOHIUIIMOHEPHOTO obopynoBaHus B CaymoBckoi
ApaBun MOkHO OyaeT cokpatuTb Ha 160 000 gomn. CLLA.

3akmroueHue

12. JIeMOHCTpaITMOHHBIA TPOCKT CBSI3aH C OJHUM W3 TPHUOPHUTETHBIX CEKTOPOB, B COOTBETCTBUU C
peuienuem 72/40, W OKaKeT TMOJOXKHUTEIBHOE BIMSHUE HAa BHEIPCHUE TEXHOJOTHUH C HU3KHM
MMOTEHITHAIOM TJIO0ATFHOTO MOTEIUICHUS ISl CHCTEM KOHIWITMOHEPHOTO 00OPYIOBaHUS, PAOOTAONINX B
CTpaHax C BBICOKUMH TEMIIEpaTypaMHu OKpyXxaromieil cpeasl. [IpoekT NpoAOKUT HapamuBaTh
pe3yabTathl, nonydeHHbie B xone PRAHA-I, u n1OmoNHUT 1eMOHCTPALIMOHHBIN MPOEKT MO MPOU3BOICTRY
KOHAMIMOHEepHOTO oOopynoBanus B CaynoBckoil ApaBuu. lIpoekT Takxke OyIeT OCHOBBIBATHCS Ha
YpOKax, MOydYeHHBIX B JPYTHX CTpaHax, MEHCTBYIOIIUX B PaMKaxX CTaTbd 5, B KOTOPHIX OBLIM BBEIEHBI
CUCTEMBI KOHJUIIMOHEPHOTO OOOPY/OBaHMS HA OCHOBE XJIAJ]aTCHTOB C HU3KUM IOTCHIIMAIOM
riio0agpHOTO MoTeruieHus (Hanpumep, B Kutae, Ha ocHoBe xnamarenta R-290, u B Tannanne, Ha ocHOBe
xmanaredara ['@Y-32), pa3BuBas MOIYICHHBIH OMBIT U CTUMYJIAPYS OOMEH TEXHHUSCKUMHE HICSIMH MEKITY
MPEJICTABUTENSIMU OTPACIH M 3aMHTEPECOBAHHBIMHY JIMIIAMU B 3TUX cTpaHax. B mpoekre PRAHA-I 6puta
YCHEIIHO 3a/IelCTBOBaHA CETh 3aMHTEPECOBAHHBIX JHI[, M y4YacTHE TaKUX JUI[ MOMOXET WU AaJbIIe
pa3BHUBaTh M BHEAPSTH aJbTEPHATHBHI XJIAJareéHTOB C HU3KUM MOTEHIIHAIIOM TII00aIbHOTO MOTETUICHHS B
CTpaHax C BBICOKUMH TeMIIepaTypaMu OKpyKaromiei cpenbl. OgHako, Ha MOMEHT COCTaBIICHUS
HACTOSIIIETO JJOKYMEHTA MOATBEPK/IAI0IINE TUChMa eIlle He ObUIN TOJTYYCHBI.

PEKOMEHJALIUAA
13. HcnonHuTtenbHbIA KOMUTET, BO3MOYKHO, MTOKENAET pACCMOTPETD:
(a) JEMOHCTPAIMOHHBI TPOEKT II0 TMOAJEpX KE ¢ MPOJABIKEHUIO albTePHATHB

XJIaIareHTOB JIA-CTPaH ¢ BBICOKOU TeMIiepaTypoit okpyxatomieii cpenbl (PRAHA-II),
pPacToJIOXKEeHHbIX B 3amagHoi A3nu, B KOHTEKCTE €ro 0OCY)XIEHHH MpeqIoKeHUu 1o
JEMOHCTPAllMOHHBIM TpoeKTaM i anbTepHaTuB [ XDY ¢ HU3KMM NOTEHIHAIOM
r7100aJIbHOTO TOTEIJICHNUS], KaK OMMCAaHO B JOKYMEHTE, colepiKauieM 0030p BOIPOCOB,
BO3HHUKIIKX B xoje paccmorpenus mpoekta (UNEP/OzL.Pro/ExCom/76/12); n

(b) a TaKXe PelINTh, YTBEPXKAATh WM HET JIEMOHCTPAIMOHHBIN MPOCKT MO MOANCPKKE H
MPOJABMKCHUIO ANbTEPHATUB XJAJArCHTOB Ui CTPaH C BBICOKOW TeMmImeparypou
okpyxkatomeit cpensl (PRAHA-II), pacmonoxeHHBIX B 3anmagHoi A3nn.
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JUCT OIEHKHA MPOEKTA - HEMHOT'OJIETHUH ITPOEKT
PEI'’MOH

HA3BAHHUE (HA3BAHMUSI) IPOEKTA JIBYCTOPOHHEE YYPEKJIEHUE /YUYPEKJIEHUE-UCIIOJTHUTEIb

(a) Pa3paboTka MEXTYHApOTHOTO PErHOHAIBLHOIO IIEHTPa MEPEIOBOTO OIBITA IS Poccuiickas ®eneparms
o0y4enust, cepTuUKaNUK U IEMOHCTPALMH AIbTEPHATHUB XJIaJ[AICHTOB C HU3KUM
MOTEHI[MAJIOM TJI00AILHOrO TMOTEIUICHUsT JJIsi cTpaH EBpombl M peruoHa
IlenTpanbHOit A3un

| HAIMOHAJILHOE YYPEKJIEHHUE IO KOOPJUHALIUU | HE TPETyCMOTPEHO |

HOCJIEJHUE OTYUETHBIE JAHHBIE O IIOTPEBJIEHUUN OPB, KOTOPBIE PACCMATPUBAIOTCA
B PAMKAX ITPOEKTA

A: JIAHHBIE B COOTBETCTBUHU CO CTATBEM 7

| I'Xoy | HE IPEeLyCMOTPEHO |
B: IAHHBIE 110 CTPAHOBOM CEKTOPAJIBHOM ITPOI'PAMME
| I'’Xoy | HE [IPESyCMOTPEHO |
Motpebnenue IXPY, KoTOpoe MPOIOJKAET 0TBEYATH KpUTEPUAM GUHAHCUPOBAHUS HE MPESYyCMOTPEHO
(B Tonnax OPC)
PACHPEAEJIEHUE B COOTBETCTBHUH C ®dunancupoBanue (1011, IMosTanublii 0TKA3 (B
BU3HEC-IIJIAHOM HA TEKYIIUU I'OJ CIIA) ToHHax OPC)
(a) HE MPETyCMOTPEHO HE MPEITyCMOTPEHO
HA3BAHUE ITPOEKTA:

HWcnonszoBanne OPB nHa npennpustiu (B ToHaax OPC):

HE NPEeIyCMOTPEHO

OPB, xoTopbIe IIIaHUPYETCS CHATH C Mpou3BoacTBa (B ToHHaX OPC):

HE IPeIyCMOTPEHO

OPB, koTopsIe IaHupyeTcs BBECTH B NPon3BoACTBO (B ToHHaX OPC):

HE NPEeIyCMOTPEHO

JIInTensHOCTh POeKTa (B MECSIAXx): 36
[TepBonauanpHas 3anpomeHaas cymma (o, CIIIA): 852 600
OxoHuaTenbHBIE pacxoasl Ha mpoekT (moimt. CIIIA): 591 600

I[OHOJ'IHI/ITGJ'II)HI)IG KalmTaJIbHbIC PACXOAbI:

HE NPEeIyCMOTPEHO

HenpensuneHnasie pacxoasl
(10 %):

HE IPeIyCMOTPEHO

JIONOTHUTENBbHBIE SKCILTYaTAMOHHbIC
PacXOIbI:

HE IPeIyCMOTPEHO

Pacxoapl Ha IPOEKT, UTOTO:

HE MPEAYCMOTPEHO

Mectrast cooctBeHHOCTS (%):

HE IPeIyCMOTPEHO

OxcnopTHast coctaistromas (%):

HE MPEAYCMOTPEHO

3anporieHHsld rpasT (nout. CHIA): 591 600
3arparnas s dexruBaocts (nosut. CIIIA Ha kr): HE MPEAyCMOTPEHO
BcenomorarensHeie pacxoap! yapexxaeHus-ucnoaautens (gomi. CIIA): 75076
Hroro pacxomoB Ha poekT 11t MHoroctoponHero dhonaa (momt. CIIA): 666 676
Cratyc sxBuBanieHTHOTO (hoHnma (JA/HET): HET
Ipenycmotpen renepaibHbiii rpaduk koHTposs npoekta (JA/HET): A

PEKOMEHJAIIUA CEKPETAPUATA

‘ WHunuBuyansHOE paccMOTpEHHE
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OIIMCAHMUE ITIPOEKTA

14. Ot umenu crtpan EBponbsl u LleHTpanbHoit Asum npaButenscTBo Poccuiickoil deneparumn
MPEJICTAaBIIIO HAa paccMOTpeHHe 76-ro coBem@aHuss NpockOy o0 (UHAHCHPOBAHWM —pean3aluu
JEMOHCTPAIMOHHOTO TPOEKTa A CO3JaHMsl MEXIyHapOIHOTO PETMOHAJIBHOTO IIEHTpa IepeOBOro
OmpITa Ui OOYy4YeHHUs, CepTUPHKAUMM M AEMOHCTPALlMH XJaJareHTOB C HHU3KUM IOTECHIHAJIOM
DIOO0ABHOTO TOTeIIeHUs,, Ha cymmy 852 600 momn. CIIIA mmoc BCIOMOTaTENbHBIC PAaCXOIIbI
yuapesxaenuit, cocrapistonme 103 786 momn. CIIA, kak 6blIo yka3aHO B NMEPBOHAYATBHOM 3ampoce .
[IpencraBnenHoe npemioxxenue coaepxutcs B [Ipunoxkenun Il k HacTosIeMy TOKYMEHTY.

ueJ’IB IIPOCKTA

15. DTOT MPOEKT CO3/1aCT PETHOHANBHBIA IEHTP IEPEeIOBOr0 OMbITa ISl OOYYeHHS TEXHHKOB W
WHXXCHEPOB 0e30mMacHOil paboTe W JEMOHCTpAllMM MPUMEHEHUS XJIAJAareHTOB C HU3KUM IMOTCHIUATIOM
rII00aJbHOTO TMOTEIICHUSI B CHCTEMaX XOJOIWJIBHOTO H-KOHIWUIIMOHEPHOTO O0OpYAOBaHUS B CTpaHax
EBpomst u L{enTpanbHoit Asun’.

16. OTOT TPOEKT MO3BOJUT YIYULINTh TEXHHYECKMH TMOTEHIMAI CEKTOPOB XOJOIWJIBHOTO U
KOHIUIIMOHEPHOTO 000pYIOBaHHSA, TOMOXKET MPEOJ0JIeTh Oapbephl HAa IyTH BHEAPEHHS XJIaJarcHTOB C
HU3KAM TTOTEHIMAJIOM TJI00AThHOTO TOTEIUICHHUS, YIYYIIUTh MPAKTHKY OOCITYXUBaHHUS W COKPATHUTH
BBIOPOCHI  XJIAZIar€HTOB; MPEJOCTAaBUTh PEKOMEHJAIMH  OKCIEPTOB  KacaTedbHO  BO3MOXHOTO
NEPEeNpOCKTUPOBAHNS  XOJOAWIBHOTO M  KOHAMIMOHEPHOTO O0OpyNOBaHHUS, YTOOBI IOBBICHTH
9Heprod((HeKTUBHOCTh U CHU3UTH BO3JICHCTBHE HA KIMMAT B TEUEHHE CPOKa CIYX OB 00OPYIOBaHUS; U
MPEIOCTaBUTh TIOMOII B pa3pabOTKe MONUTUKHU JJISl COTIIAaCOBaHMS HOPMAaTHBOB ¢ HopMaTuBamu EC 1o
¢dTOpcomepKamM Tra3aMm; Cco3[aTh HEOONbINNE JAEMOHCTPAIIMOHHBIC IPOEKTHl IS TOAJNEPKKH |
MIPOJBMKEHUS AbTEPHATUB XOJIOAMILHOTO 000PYAOBaHUS U allbTePHATHB IIEHOMATEPHANIOB, 0€30ITaCHBIX
JUTSE O30HOBOTO CJIOS M KIIMMATa; M PaclpOCTPAHATh WH(POPMAITHIO O HOBBIX TEXHOJIOTHSX.

Peanusarmg npoekra

17. HpOCKT BKJIIOUAeT B cebs CO3JaHHEC U pa60Ty PErUOHAJIBHOI'O0 LNEHTPAa B TCUCHUC TPCXJICTHETO
nepuoaa (HepBLIﬁ 3Tal'[). OCHOBHEBIE HaIpaBJICHU ACATCIBbHOCTU LICHTPA!

(@ MPEIOCTABIICHNE aKKPEJUTOBAHHBIX, CEPTU(PHUIMPOBAHHBIX U PU3HAHHBIX BO BCEM MHUPE
00y4YaroyX NPorpaMM U TEXHUYECKUX KOHCYJIbTAlMOHHBIX YCIIYT;

(b) MOMOIIb CTpaHaM B IMOJATOTOBKE OOMIEr0 MpOEeKTa HOPMATHBOB IO (hTOPCOEPIKAIIUM
rasam, COIJIacOBaHHBIX ¢ HopMartuBamu EC mo ¢TopcomepkamuM MapHUKOBBIM TazaM
(EC Ne 517/2014 ), B dUacTHOCTH, IO BOIPOCAM, CBSI3aHHBIM C MOOIIPEHUEM
WCTIOJIb30BaHMsl TEXHOJNOTUH, HE OKAa3bIBAIOUIMX BO3JACHCTBUS WM OKa3bIBAIOIINX
MOHIDKEHHOE BO3EHCTBHE HAa KIMMAT, OOydeHHeM (GH3MYECKUX JIHI, 3aHUMAIOIIUXCS
JeSITebHOCTBIO, CBSI3aHHOW ¢ (propcoiepikaliiMi MTapHUKOBBIMU T'a3aMH, B TOM YHCIIE
NPEIOCTaBICHHE UM WH(QOPMAIM O TEXHOJOTHAX, NpeAHA3HAUYEHHBIX Ui 3aMEHBl H
COKpAIIIEHHsI MCHOJIB30BaHUS (PTOPCOACPKAINX ITAPHUKOBBIX T'a30B, HAa aHTJIIMHCKOM U
PYCCKOM SI3BIKaX;

7 B0 yTBepKIEHO (DMHAHCHPOBAHHE MOATOTOBKM JTOr0 mpoekta Ha cymmy 50 000 nomr CIIA mmoc
BCIIOMOTATENbHBIE PacxXosl yupexxaennii, cocrapistronte 3 500 momr. CIIA mns FOHUO, nmpu ToM moOHUMaHWH,
YTO yTBEP)KACHHE MOATOTOBKM IPOEKTAa HE 0003HAYAET YTBEPXKIACHHS MPEUIOKEHHUS 10 MPOEKTY WIN €r0 YPOBHS
(buHaHCHPOBaHMS [IPH MIOJaYe Ha paccMoTpenue McnoaauTrenbHoro komurera (pemienue 74/33).

Anbanus, Apmenws, bocums u I'epnerosmna, I'pysmsa, Kuprmswmsa, breiBmas IOrocmasckas Pecny6Gimka
Makenonust, Peciyonuka Momnaosa, UepHoropust, Cepoust, Typuus u TypkMeHHCTaH.
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(© peanuzanus  HECKOJBKMX  JEMOHCTPAI[MOHHBIX  IPOEKTOB,  JIE€MOHCTPHUPYIOIIUX
WCIIOJIb30BaHUE XJIAJAareHTOB C HU3KUM MOTCHLIWAIOM TJIO0ANbHOTO IOTEIUICHUS H
9HEepro3H(HeKTUBHBIX Pa3paboTOK, C KOTOPHIMH MOKHO O3HAKOMHTBECS B X0l€ y4eOHBIX
MOE€3/I0K, a TAKXKE aHaJIN3, IOJAEPKKA U MOOIPEHUE IIepeaady TeXHOIOIUl;

(d) pa3paboTka 00IIero y4eOHOro IviaHa Juis Npo(ecCHOHANBHBIX M YYCOHBIX 3aHATHH,
OXBATHIBAIOIIETO XOJIOAWIBHOE M KOHAUIIMOHEPHOE 000y I0BaHUE; U

(e) peanu3aiis MEpONPHUATHH 0 TEXHUYCCKOW IOMOIMM W ITOJIEPIKKE ITOCPEICTBOM,
NOMUMO HNpoyYeco, HApAIIMBaHWS TOTCHIMAJa HAIMOHAIBHBIX AacCOIMAIMi 1O
XOJOJWUILHOMY OOOPYJOBaHHUIO; pPa3pabOTKa pPYKOBOJCTB, CTaHAAPTOB M MOJYJICH
ANIEKTPOHHOTO-TUCTAHIIMOHHOTO O0YYEHUSs; a TaKKe IePeBO]] TEXHUIESCKHUIA My OIMKannii
1 Ty OJTUKAIHAHA, CBSI3aHHBIX C TIOJTUTHKOM.

18. IOHUJIO Oyner y4pekIeHUEM-UCIOMHUTEIEM TIPOCKTa; OXKHUAACTCS, YTO TPOCKT Oyaer
3aBeplleH 3a 36 MecALeB.

BrojpkeT mmpoekra

19. OOmme pacxoipl Ha TPOEKT ObIM oOleHeHbl B pasmepe 591 600 momr. CIHA mroc
BCIIOMOTATEeNbHBIE PACXO/IBI, KaK MoKa3zaHo B Tabmuue 1.

Tabauua 1. IlpennoJiaraeMsblie pacxoabl HA IPOEKT

Onucanue Htoro (mosn. CILIHA)
Co3zliaHne pernoHaJbHOTO IEHTPA 128 500
Pacxozp! Ha paboty nerTpa (3 roxa) 39 600
ApanTanyst ¥ medath MporpaMM M PYKOBOJCTB (Ha aHIVIMICKOM H 51500
PYCCKOM $I3bIKAX)
Pa3zpaboTka WHTEpaKTUBHBIX OO0y4YalOIIMX OHJIAWH-KypcOB (Ha 58 500
AHTJIIMHCKOM U PYCCKOM SI3BIKAX)
O6opynoBaHue s ONBITHO-IIPOMBILIJIEHHOMN XOJIOJWILHOM 214 000
YCTAQHOBKH C MCIIOJIb30BaHUEM HATYPAIIbHBIX XJIAIar€HTOB
WudopmMupoBaHye 00IECTBEHHOCTH U paclipoCTpaHEHUE 8500
PazpaboTka Beb-caliTa/moprana (Ha aHIIIMHCKOM M PYCCKOM SI3bIKaX) 28 500
YnpasneHue 62 500
Hroro 591 600
3AMEYAHUA U PEKOMEHJAIIUA CEKPETAPUATA
3AMEYAHUSA
20. Ha 74-m coBemanuu ObUTH yTBEPIKIEHBI CPENCTBA, MPEIHA3HAYCHHBIE NI MOATOTOBKH 3TOTO

mpoekta FOHW/1O. FOHU/IO ob6wsacHuNa 3auHTEpecOBaHHOCTh Poccuiickoit denepanuu B MOIICPIKKE
3TOTO MPOEKTA MOCPEJACTBOM HX JABYCTOPOHHEH MPOrPaMMBI, CICIOBATEIBLHO, HACTOSIIUN JOKYMEHT ObLT
MPEOCTABICH JIs1 IBYCTOPOHHEH MOIEPIKKH.

21. [Ipn oOocHOBaHWM IeMOHCTpanMOHHOTO acmekTa mpoekra FOHMJIO momuepkHyna BaKHOCTH
AOCTyIla K OIBITHO-IIPOMBLINIJICHHBIM IIPOCKTaM MW KOHCYJbTaAalMOHHBIM YCIIyraM Jjid CCKTOpa
0OCIy>KHBaHUS, TJIC HOBbIC M CTaHJAPTH3MPOBAHHBIC MOMXOABI K OOYUYCHHIO TEXHHKOB TMOMOTYT
pa3pabaThIBaTh PETHOHATBHBIC CTAHAAPTHI B OyAyT COACHCTBOBATE OOMEHY OIBITOM W WH()OPMAIIHCH.

22. B xome pa3bpsAcHEHUS BO3MOXHOTO IyOJNMPOBAHUS MEXKIy NEATCIBHOCTHIO IICHTpAa U

JESTENbHOCTBIO peruoHansHOM cetu cTpan EBpombsl u LleHTpanbHON A3MM B COOTBETCTBHH C
[Iporpammoii coxpetictBusi cobnropenuto (IICC) IOHEIl wnm nedTenpHOCThIO B COOTBETCTBHH C
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YTBEP)KACHHBIMHM IUTAaHAMH OPTraHU3aI[MOHHOM MESITeIHHOCTH 10 TMO3TAlHOMY OTKa3y oT ['XOY
(ITOAT10), FOHUAO obwsicHuia, 4TO LEHTp MpeliaraeT HOBBIE yciyru, He BiimodeHHele B [ICC u
CETEBYI0 NICSTEIbHOCTh, TAKWE KaK PEKOMEHAALMH NMPH pa3paboTKe M BHEAPECHUH MPOU3BOICTBEHHBIX
JMHUN C MCHOJBb30BAaHMEM HOBBIX AJIbTEPHATUB, KOTOPbIE BHECYT CBOH BKJIax B OyAyluuil mepexox Ha
aNbTEepPHATUBHBIE BAPHAHTHI, U KOHCYJIbTALIMOHHBIE YCIYTH I MANbIX U CPEIHUX HMPEAIPUATHH, TOMUMO
npodero. LleHTp Takxke MOMOIHUT MeponpusaTus, mpoBogumble B pamkax I[IOJAIIO, B wacTtHOCTH,
MEpONpHATUS, IPOBOJUMBIE B CEKTOpe OOCIYy)XKMBAaHHMS XOJOAWIBHOTO OOOpYHOBaHMA, IIyTEM
MIPeUIOKEHNUS CePTH(PHUINPOBAHHBIX 00YYAIONINX KYPCOB C MCITOIB30BaHMUEM IPU3HAHHBIX BO BCEM MHUpE
CTaHAAPTOB, YTO MO3BOJIMT YIYUIIUTH OOCITYKUBAHUE B KAXKIOH CTpaHe.

23. IOHU 1O npouHdpopMupoBaia y9acTHUKOB COBEIIAHHUS O TOM, YTO LIEHTP OyIeT HaXOAWUTHCS B
ApMeHnH, W pUHUMAIOIIEH CTOpoHOHN Oyaer BeIcTymath EpeBaHckuii yHMBepcuteT. lIpemmomaraercs,
YTO LEHTP CTaHET CaMOAOCTATOYHBIM B TEUCHHE TPEX JIeT HadalubHOH (a3bl paboThl LIEHTpa U, BO3MOKHO,
Oyzer BKIIOYAaTh B ce0sl Takue BapHaHTHI, KaK OIulaTa 3a O0y4YeHHE MM KOHCYJIbTAallMOHHBIC YCIYTH.
CexperapuaT Nmoay4yus HOATBEPKAAOLIEE IMCHMO OT IMPAaBUTENBCTBA APMEHHUH, MOIAEPKUBAIOIIETO
co3zaHue u paboTy IeHTpa.

24. B cBs3u ¢ panbHeHIed panMoHaNM3aluedl pacxoloB Ha HpoeKT9 IOHUJO cokpatuna obume
pacxomel Ha mpoekT 1m0 591 600 momur. CHIA 1umFOC  BCIIOMOTATENbHBIE PACXONBl  YUPEIKICHHUH,
cocrasstromue 75 076 momn. CIIA.

3akiarouenue

25. CekpeTapuaT OTMETHII, YTO B TO BpeMs KaK pealu3alusi 3TOro MPOEKTa CIIOCOOHA MPHUHECTH
mop3y crpaHamM EBpomsl u lleHTpanbHOW A3WHM TyTeM YIYYIICHUS WX MPAKTHK O0OCTyKUBaHHS
XOJIOAMJIBHOTO O0OpYAOBaHMs, MOJHMMAs HMX HA YPOBEHb MEXIYHAPOIHBIX CTaHIAPTOB Onaromaps
paboTe meHTpa, ATO TMpeIIoKEHHEe He IeMOHCTpUpYyeT HOBble anmbTepHaTHBB [ XDY ¢ Hu3kHM
MOTEHIIHAIOM TJ00ANBHOTO TOTEIUIEHWS. B cTpaHax, CBSI3aHHBIX C MPOEKTOM, HET CHWKEHHUS
norpednerus [ XDVY.

PEKOMEHJALIMU
26. HcnonHuTtenbHbIA KOMUTET, BO3MOYKHO, MTOKENAET PACCMOTPETD:
(a) JICMOHCTPAITMOHHBIN MPOEKT IO pa3pabOTKe PETHOHAIBHOTO IICHTPa MEPEAOBOTO OIbITa

Ui 00y4eHus, cepTU(UKAUU U JEMOHCTPAINH albTePHATHB XJIAJAr€HTOB C HHU3KUM
MTOTCHITAJIOM TJI00ATFHOTO TOTEIDICHUS I cTpaH EBpomel u llenTpansHOM A3uH, Kak
OTIHMCAHO B JOKYMEHTE, CoJieprKaiieM 0030p BOIIPOCOB, BOZHUKIINX B X0OJI€ pACCMOTPEHUS
npoekta (UNEP/OzL.Pro/ExCom/76/12);

(b) YTBEPAUTHh JEMOHCTPAIMOHHBIA TIPOEKT IS pPa3paboTKH PETHOHAIBHOTO IIEHTpA
MEPEIOBOr0 OMbITA JUIS OOYUYCHHS, CEPTHU(PHUKAIMK U JICMOHCTPAIMH XJIAJAarcHTOB ¢
HU3KHM TIOTSHIIMAJIOM TIJI00ATbHOTO TOTEIUIeHUs s ctpaH EBponsl u llenTpanbHON
Aszun Ha cymmy 591 600 momn. CILIA pmonn. 1wiroc  BCIIOMOTaTelbHBIE  PaCXOIbl
yupexaeHuii, coctapisirontie 75 076 gomr. CIIA nmns mpaButenberBa Poccuiickmii
denepanuu, B Ka4eCTBE YaCTH JIBYCTOPOHHETO BKIIAJa; U

° Ha ocHoBammm pemenus 74/21(C) IBYCTOPOHHHME YUPEXKICHHS H YUPEKJICHHSA-MCIIOTHHTENH JOJKHBI

PaLMOHATU3UPOBATH PACXO/IbI HA JIEMOHCTPAIOHHBIC IPOCKTHI, YTOOBI 00ECIIEUUTh YTBEPIKACHHE OOJIBIIErO Ynucia
JIEMOHCTPAIIMOHHBIX TPOEKTOB B COOTBETCTBHU C JIOCTYITHBIM (pUHAHCUPOBaHHEM Ha cyMMy B 10 MHUJUIMOHOB JIOJLI.
CIA, B cootBercTBHHU C perieHueM 72/40, a Takxke Jalibllie UCCIEOBATh APYrMe WCTOYHHKH JOMOIHUTEIBHOTO
(UHAHCHPOBAHMS.
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(©) MpU3BaTh MPaBUTENLCTBO Poccuiickoil deaepalu 3aBEPIINTh 3TOT MPOEKT B TEUECHHE
36 MecsilieB, Kak W OBUIO 3alUIAHUPOBAHO, M MPEAOCTABUTH BCEOOBEMIIOIIUN
3aKJIFOYUTENBHBIN TOKIIa] BCKOPE MOCHE 3aBEPILCHUS [IPOCKTA.
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Annex I

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

PROJECT COVER SHEET
REGION West Asia IMPLEMENTING | UNEP (as lead) and
AGENCIES UNIDO
PROJECT TITLE Promoting refrigerant alternatives for high ambient temperature countries (PRAHA-II)
PROJECT IN CURRENT BUSINESS PROGRAMME Yes
SECTOR Refrigeration and air-conditioning sector
PROJECT IMPACT n/a | ODP tonnes
PROJECT DURATION - Demonstration Project 18 months
PROJECT COSTS Incremental Capital Costs US$ 700,000
Contingencies US $ 0
Co-funding Costs US§ 450,000
Policy and Management Support US$ 0
Total Project Costs US $ 1,1500,000
LOCAL OWNERSHIP n/a
EXPORT COMPONENT n/a
REQUESTED MLF GRANT | UNEP UsS$ 375,000
UNIDO US $ 325,000
TOTAL US $ 700,000
COST EFFECTIVENESS US $/kg n/a
IMPLEMENTING AGENCY | UNEP (13%) US$ 48,750
SUPPORT COSTS UNIDO (7%) Us $ 22,750
TOTAL UsS$ 71,500
TOTAL COST OF PROJECT TO THE MULTILATERAL FUND US$§ 771,500
STATUS OF COUNTERPART FUNDING (Y/N) Y
PROJECT MONITORING MILESTONES (Y/N) n/a
NATIONAL COORDINATING BODIES National Ozone Units, research
institutes and A/C industry in HAT
countries + International technology
providers, HVAC associations and
research institutes

Project summary:

The project of promoting refrigerant alternatives for high ambient temperature countries, known as PRAHA, was concluded successfully
creating notable momentum amongst air-conditioning industry in high ambient countries to seriously examine low-GWP alternatives.
Building on PRAHA findings and conclusions, it's clear that this is a process that need to be preserved and promoted further to ensure
achieving its ultimate goal i.e. adopting soundly long term feasible alternatives while complying with MP in high ambient countries.

PRAHA-II is designed to address key priorities issues identified from PRAHA-I mainly advancing the technical capacities of local industry
and research institutes to design and optimize products with low-GWP alternatives as well as assist countries to build and examine
comprehensive risk assessment model for soundly and safely deploy and manage flammable refrigerants in manufacturing, placing into
markets and in servicing. The proposal includes a cost efficient approach that utilize assets from the previous project and benefit of
partnerships with international technology providers, institutes and associations to provide state or art service and advice to industry
and governments in high ambient temperature countries.

Lead Agency: April
PREPARED BY United Nations Environment Programme (UNEP ) - Ayman Eltalouny DATE 2016

Cooperating Agency:
United Nations Industrial Development Organization (UNIDO) - Ole Nielsen




PROMOTING REFRIGERANT ALTERNATIVES FOR HIGH AMBIENT COUNTRIES (PRAHA-II)

Project Proposal

Country/Region Regional (West Asia)

Title Promoting refrigerant alternatives for high ambient temperature
countries (PRHAHA-II)

Project Duration 18 months

Demonstration Project Budget uss$ 700,000

Implementing Agency UNEP as Lead Agency and UNIDO as co-operating agency

Cost to UNEP USS 375,000 (Excl. PSC)

Cost to UNIDO USS 325,000 (Excl. PSC)

1. BACKGROUND

The 69th meeting of ExCom approved PRAHA-I with the aim to support assessing the feasibility of low-
GWP refrigerants suitable for high-ambient countries and particularly for air-conditioning applications.
UNEP and UNIDO worked over the last two years with local industries, international technology providers
and national ozone units in these countries to do such assessment through an agreeable, independent
process that included as its core component building and testing 18 different prototypes and compared
them with respective baseline units currently produced by the local industry, mainly using HCFC and high-
GWP HFC. The process of building and testing the prototypes was completed by the end of 2015 and the
final report is being released end March 2016. PRAHA also included additional components for assessing
the technology transfer barriers, energy efficiency implications and economics of alternatives, in addition
to assessment of district cooling opportunities to reduce dependency on high-GWP alternatives and
technologies.

The main result of PRAHA is that it went beyond the level of being an individual project with specific
planned outcomes and outputs, PRAHA turned to be a PROCESS now at different levels, i.e.,
governmental, local industry, institutional as well as international technology providers. A number of
activities and projects are currently being implemented to address alternatives for high ambient
conditions and they were all triggered by the PRAHA process which started in 2012, and they are
following, more or less, a similar approach. A summary of these initiatives is provided in point 10 of this
document.

The findings of PRAHA, in addition to observation of other relevant efforts to promote alternatives for high
ambient conditions, and discussion with stakeholders informed UNEP and UNIDQO’s proposal on how to
keep the momentum and what are the gaps that can be addressed under this process. This project
proposal, is not only a continuation of PRAHA-I project but it's also complementary and necessary work
required to address emerging issues and technological gaps that can hinder the process of promoting low-
GWP alternatives in high ambient temperature countries.

2. KEY FINDINGS FROM PRAHA-I

PRAHA project included several components, but the major one is the component of building and testing
prototypes designed for high ambient temperature conditions. The full report of PRAHA-I project is under
final editing and will be released by the end of March 2016.

Six local Original Equipment Manufacturers (OEMs) built 14 prototypes running with five refrigerant
alternatives and in addition provided 9 other “base units’ operating with HCFC-22 and HFC-410A for
comparison purposes. Testing was done at 35, 46, and 50 °C ambient temperatures with an “endurance”
test at 55 °C ambient to ensure no tripping for two hours when units are run at that temperature. The
indoor conditions are kept the same for all tests; dry bulb temperature of 27 °C and a relative humidity of
50 % as per AHRI test procedures for T1 conditions (35 °C), and 29 °C and 50% for T3 (46 °C and 50 °C)
conditions
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The project compared the following refrigerants: R-290, HFC-32, R-444B (herein referred to as L-20), R-
447A (L-41), and DR-3 to HCFC-22 and R-410A. Prototypes operating with R-290, R-444B, and DR-3 are
compared with HCFC-22 as they portray similar characteristics to HCFC-22, while HFC-32, and R-447A are
compared with R-410A. The concluded matrix of tested prototypes vs. refrigerants is shown in figure (1)

below:

60 Hz

50 Hz

Prototypes

Refrigerant Window A/C Decorative Split Ducted Split Package A/C
HFC-32 Tested Tested \
R-447A (L-41) Tested |
DR-3 Tested
HC-290 Tested |
Base Units
HCFC-22 Tested Tested Tested Tested
R-410A Tested Tested

Figure (1): Matrix of prototypes built under PRAHA

All units were tested at an independent testing facility selected through completive bidding. The summary
of the technical results at high ambient conditions are shown in figure (2) below:
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Figure (2): Summary of test results at T3 testing conditions; Cooling Capacity Vs. EER compared to base units.
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The non-testing components under PRAHA-I assessed technological, economic and energy efficiency
aspects in conjunction with high ambient temperature with the following key findings:

I.  There are potential alternatives that are close to baseline refrigerants, or better in some cases,
that worth further investigation. With further engineering those alternatives can be strong
candidates for replacement of HCFC-22.

Il.  Thereis an obvious lack of R&D capacity in the local air-conditioning industry in high ambient
temperature countries in terms of understanding how to design and optimize products using low-
GWP alternatives with their specifics characteristics, such as flammability, higher operating
pressures, temperature glide, etc.

Il. Economic and technology transfer barriers (IPRs) will continue to be issues for some time before
international and regional markets stabilize on a limited group of candidates that can continue in
business compared to the current long list of options being examined.

V. Due to the nature of future alternatives, a comprehensive risk assessment needs to be tailored to
the needs of A5 countries, in particular for high ambient temperature conditions. Such an
assessment needs to address manufacturing, placing into market, servicing and the end-of-life of
the equipment.

V.  Thereis a lack of institutional programs that address alternative technologies and reduce
dependency on high-GWP alternatives in high ambient temperature countries. This is clearly
reflected by the market directions during the phase-out of HCFCs.

VI.  The process of improving energy efficiency (EE) standards for air-conditioning application in high
ambient temperature countries is progressing at a much quicker pace compared to assessing
alternative refrigerants. A smart approach is needed to jointly consider addressing EE and low-
GWP alternatives in order to avoid promoting higher-GWP alternatives that are commercially
available at this stage of time.

Figure 3 categorizes the findings of PRAHA:

Figure (3): Categories of key findings of PRAHA-|

=] Technical Feasibility of low-GWP Alternatives

eComparison to commercially existing options i.e. HCFCs & high-GWP HFCs
*Relation to Energy Effeceincy programs Directives

=l Safety consideration and and Availbility of Materials

eRisk assessment of A2L and A3 alternatives in industry and service
eAvailability and cost of alternatives and components
eTechnology transfer and IPR considerations

]  Research and Development Capacities

eKnowledge and capacity of industry to design with low-GWP alternatives
*Related research programs at global, regionla and nationla levels

med  Contribution of District Cooling

#Size and potentiality of district cooling applications
eUse of low-GWP or not-in-kind technologies in district cooling applications
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3. THE PROPOSAL

Accordingly, UNEP and UNIDO identified, in consultation with stakeholders, several areas that require
further work to put the deployment of alternatives on the right track and address the technical,
technological and economic concerns of industry and policy makers.

Taking into account the key findings of PRAHA as well as other ongoing research projects and initiatives at
regional and/or international levels, it is clear that there are priority areas and others area that need time
to be addressed and cannot be expedited beyond the ongoing pace of business. Table (1) identifies the
priority areas for PRAHA-II.

Issue Priority
(Short- Medium- long)

1. Building the capacities of local OEM to design with low-GWP Short-Medium
Alternatives

2. Developing comprehensive risk assessment on use of A2L and A3 Short-Medium
refrigerants

3. Assess economical implication of use of low-GWP refrigerants Medium-Long

4. Assess technological barriers and IPRs issues related to low-GWP Medium-Long
refrigerants and components

5. Institutionalizing the assessment of low-GWP alternatives in local Short-Medium
research programs

6. Building technical capacities of the servicing sector Short-Medium-Long

7. Upgrading local standards and codes to allow deployment of low- Short-Medium
GWHP alternatives

The above list is not exclusive but represents the most significant issues identified as priorities for
advancing the process of promoting low-GWP alternatives in the air-conditioning industry. Some of the
priority areas are partially and adequately covered by other projects and activities being funded by MLF
including:

e Building technical capacities of the servicing sector: Which is part of training programs in most of
HPMPs as well as other regional and international capacity-building programs.

e Upgrading local standards and codes to allow deployment of low-GWP alternatives: Several
HPMPs, including those in West Asia, include components for upgrading local standards to allow
use of future refrigerants. This is in addition to regional support being offered through UNEP's
Compliance Assistance Programme (CAP).

Some priority areas, such as the availability of alternatives in local markets, issues related to intellectual
property rights, and the realistic assessment of economic implications of the use of low-GWP alternatives,
may be difficult to advance through the project due to their direct relation with the structure and business
mechanism of the international HVAC&R market.The issues listed as items 3 and 4 in table 1 above, were
preliminary assessed under PRAHA-I and it was concluded that more time is needed to reach the stage of
building a real analysis of the technological and economic barriers due to current market considerations,
availability and limitations to access information.

Therefore, the project proposal is built on addressing the emerging issues that are not addressed by other
ongoing activities or projects and that can be realistically advanced at this point of time. Figure (4)
represents the outline of PRAHA-II project. The proposal is built on two main components and two cross-
cutting approaches that will be followed in the implementation of each component.

Page 5 of 12



PROMOTING REFRIGERANT ALTERNATIVES FOR HIGH AMBIENT COUNTRIES (PRAHA-II)

Component A Component B
Building local design capacities Developing comprehensive Risk Assessment

Approach (1): Institutionalizing the assessment of low-GWP alternatives in local research programs

Approach (2): Knowledge sharing and technical platforms

Figure (4): Outline of PRAHA-II

Details of each component is included in point (6) in this proposal.

4. OBIJECTIVES OF PRAHA-II

This main objective of the project is to maintain the momentum generated by PRAHA-I and advance the
technical capacities of stakeholders to enable the adoption and use of low-GWP sustainable technologies
for high ambient temperature countries. The detailed objectives are:

e Support the process of decision-making related to the acceptance and promotion of low-GWP
alternatives;

e Assess and address the local institutional and technical needs to soundly and safely deploy low-GWP
refrigerants;

e Advance and build the technological capacity of local industry to design with future alternatives;

e Empower local institutes to play key roles in assessing the local technological needs related to the
promotion of low-GWP alternatives; and

e Ensure creating and maintaining a sustainable technical platform to support the process of advancing
the promotion of low-GWP alternatives and sharing knowledge about up-to-date technological
developments.

5. PROJECT PREPARATION

The project preparation included a consultation process and coordination among several stakeholders:
refrigerant manufactures who are researching new technologies, component manufacturers who provide
the compressors compatible with the alternative refrigerants, and original equipment manufacturers
(OEM) participated in PRAHA-I. The development of the project was made using:

e QOutcomes and key finding of PRAHA-I;

e Analyzing results of other assessment projects, mainly US-DOE and AREP-I &ll;

e Assessing development in alternatives since start of PRAHA-I;

e Consultation with PRAHA-I stakeholders, including OEM, technology providers and NOUs; and
e Negotiating partnering arrangement with new international partners.

UNEP and UNIDO team discussed with PRAHA-I stakeholders how to benefit from PRAHA-I resources
where 23 prototypes were built and tested. The discussion also included analysing the lessons learned
from the implementation of PRAHA-I, in particular the logistical considerations that caused unexpected
delays in PRAHA-I. Accordingly, it was concluded to use the prototypes of PRAHA-I as basis for the testing
and assessment work in PRAHA-Il while partnering with Oak Ridge National Laboratory (ORNL) for
conducting the analysis and testing work in PRAHA-II. Such an arrangement will substantially reduce the
time needed to ship sample components and final prototypes between different countries as happened in
PRAHA-I. All OEM that participated in PRAHA-I accepted to continue using their prototypes for the analysis
and testing under PRAHA-Il. In addition, international technology providers, i.e., refrigerant and
compressor manufacturers also accepted to offer more and new samples for PRAHA-II.
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The consultation process also included discussion on building the risk assessment model for A2L and A3
refrigerants. In this context, the project will cooperate with JRAIA (Japan Refrigeration and Air-
Conditioning Industry Association) to build a model suitable for high ambient temperature countries and
building the capacity of local institutes to use this model. A similar approach is also under discussion with
the Chinese associations to bring similar experience but from an A5 perspective.

6. GEOGRAPHICAL SCOPE OF COVERAGE

This proposal covers the concern several countries around the globe with high ambient temperature
operating conditions including countries in Asia, Africa and partially parts of North/Central America and
Southern of Australia. However, Middle East countries and in particular Gulf countries are the most
concerned regions about this case not only due to the very harsh climatic conditions but also because of
the high demand on air-conditioning applications in all forms of daily life. This in addition to the relation of
air-conditioning sector to national development plans not mentioning its high contribution to the
consumption of energy where it represents around 60+ % of total electrical demand in gulf countries. The
size of A/C industry and contribution of HCFCs consumption in this sector for those countries, is another
important factor for giving priority for this group of countries under this demo project not mentioning
benefiting of the momentum generated by PRAHA-I and building on it.

Therefore, this project proposal will be implemented in cooperation, with governments and stakeholders
mainly from the gulf region (GCC countries) but its findings and results will be applicable and available to
all other countries, in the same region and outside, concerned with alternatives suitable for high ambient
temperature conditions.

7. PROJECT'S COMPONENTS
Component A: Building local design capacities

This component will examine the designs of local OEM, suggest modifications, test new refrigerants,
potential upgrade of compressors and build capacity of R&D personnel at local OEM and at the same time
integrate this work with the research programs at local institutes for future and continuous work in this
regard. Accordingly, the following are the main sub-components under this component:

I.  Advancing the designs of PRAHA-I for meeting/exceeding the baseline designs

This will include several elements using prototypes of PRAHA-I that had promising results and
candidate refrigerants that are promising. Prototypes showing unexpectedly poor results will also be
examined to identify shortcomings. The exercise will include mainly three stages of work:

a. Analyzing the design of PRAHA-I prototypes including:

i. Physical inspection
ii. Prior experimental results assessment
iii. First order assessment of component and refrigerant performance
iv. Power point slide summary of analysis
v. Development of validated model
vi. Detailed assessment of the performance and how it can be improved

b. Design optimization of PRAHA-I prototypes including:
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i. Acquire performance maps for components (compressors, fans) that are more

suitable for the application

ii. Evaluate alternate heat exchanger design configurations

iii. Performing detailed engineering optimization to match or exceed the baseline unit
performance within an acceptable design space set forth by an expert committee. This
may include installing new upgraded compressors, for same refrigerants used in
PRAHA-I, that were not available at the time PRAHA-I prototypes were built; or
compressors for refrigerants not tested under PRAHA-I; if so required.

c. Testing new refrigerants emerging since PRAHA-I using prototypes of PRAHA-I with
change/upgrade of compressors

d. Analyzing leak-recharge effect on performance for high glide alternatives

Annex-| describes the type and capacities of prototypes that will be examined under this component,
building on PRAHA-I prototypes.

Building the capacity of R&D sectors in designing with low-GWP alternatives
The approach for this component is based on the consultation with industry at OEM and
technology providers levels. There are three technology schools when it comes to design air-
conditioning units, excluding chiller systems, with low-GWP alternatives:
e Designing with R-32, which is quite advanced by the Japanese industry;
e Designing with R-290, which is advancing considerably in China and in other countries;
e Designing with HFO/HFC blends which is just starting to be examined in different places
around the globe.

Accordingly, the design of this component will benefit from the experience of the most advanced
industry for each technology for building the capacity of the local R&D in high ambient
temperature countries. UNEP and UNIDO negotiated and tentatively concluded the setup of three
dedicated training programs for each technology which will include:
e Three training workshops for designing with R-32, R-290 & HFO/HFC blends;
e One-to-One consultation process between local OEM and technology providers for
specific design needs of each OEM;
e Field visits for R-32 and R-290 industry and research centers in A5 countries, agreed to
take place in Thailand and China.

The R-32 program will be conducted in cooperation with JRAIA and Japanese industry and is
planned to take place in Thailand during last quarter of 2016. The R-290 program will be
conducted in cooperation and CHEAA and the Chinese industry and is planned to take place in
China during last quarter of 2016. The HFO training program will be designed in cooperation with
AHRI and the technology providers, i.e., refrigerant and compressor manufacturers and is planned
to take place back-to-back with ASHRAE Conference in January 2017.

Component B: Developing comprehensive Risk Assessment

This will include designing, developing and examining a risk assessment model suitable for use pattern and
operating conditions for high ambient conditions and in particular for the GCC region. JRAIA developed a
comprehensive risk assessment model for A2L refrigerants. Similarly, Chinese associations and industry
built their own local risk assessment for the use of A3 refrigerants in unitary air-conditioning applications.
UNEP & UNIDO will work closely with local institutes and experts in high ambient countries for building
special risk assessment model that suits their local needs and operating conditions. This process will be
conducted through the following elements:
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l. Developing comprehensive terms of reference for building the local risk assessment model;
Il Analyzing the needs of local institutes to implement the risk assessment model including the

technical capacities of personnel and laboratories;

Il. Examining the risk assessment model and validate its applicability at levels of manufacturing,

installations, operation and servicing.

Each of the above elements will be led by local research institutes in consultation and cooperation with
international associations that will be partnering in this project, which are initially JRAIA and the Chinese

associations.

8. PROJECT MANAGEMENT

In order to ensure the effective implementation of all components of the project and achievement of
the objectives, UNEP and UNIDO will use consultancy services to undertake the following assignments:

a. Managing the testing: This will include developing terms of reference for the assessment work at
ORNL in consultation with local industry and institutes and coordinate with the technology providers
the selection and supply of refrigerants and components needed for the assessment and

optimization work at ORNL. It will also include reviewing the draft and final assessment report.

b. Project Management: This will include overall project management and coordinating of all activities
and functions under the project, including the training program, field visits and consultation
meetings. It will also include the development and conclusion of the final project report in
consultation with the project Technical Advisory Team.

9. TECHNICAL ADVISORY TEAM

PRAHA-I mobilized and assembled an international Technical Review Team that supported the process
of PRAHA, starting from the methodology followed in testing, reviewing the test results, and reviewing

drafts of the project report.

The team offered excellent advisory service to the project and ensured the quality of the process and
final report in a professional and independent manner. PRAHA-II will maintain this practice and will
advance it by upgrading the duties of the team to be Advisory support starting from the design
process of the project work-plan once the project is approved. The core members of the team from
PRAHA-I will be maintained but might be supported by additional regional and international experts to

cover the new areas included in PRAHA-II

10. PROPOSED IMPELMENTATION TIMEFRAME AND BUDGET OF THE PROJECT
The proposed project components and implementation timeframe are as follows:

Estimated
# ltem Time- ey Co- fund from Total
frame funding MLF (USS) (UsS)
(uss)
Preparation of detailed work-plan including:
a. Finalizing TORs for the testing at ORNL
b. Selecting the additional refrigerants to be
examined
Selecting the local institutes June/ 1
1 Forming the Advisory Team July 2016 UNIDO 30,000 30,000 60,000

Concluding the details of the training program
Concluding the cooperation agreement(s) on
the risk assessment model

S o a0
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Estimated
# ltem Time- TS Co- fund from Total
frame funding MLF (USS) (UsS)
(Uss)
Analyzing the design of PRAHA-I prototypes - 85,000
Design optimization of PRAHA-I prototypes Aug 2016 - 95,000
2 | Testing new refrigerants using prototypes of - May UNEP 50,0002 130,000 390,000
PRAHA-I with change/upgrade of compressors 2017
Analyzing leak-recharge effect on performance for
. . . - 30,000
high glide alternatives
Building the capacity of R&D sectors in designing
with low-GWP alternatives, incl.:
. Three training workshops for designing with R- Sept
32, R-290 & HFOs (10-12 supported 2016 - ,
3 participants in each) including one-to-one March UNIDO 100,000 100,000 200,000
consultation meetings 2017
. Field visits for R-32 and R-290 industry and
research centers in relevant A5 countries (10-
12 supported participants in each)
Developing comprehensive Risk Assessment
including:
I. Developing comprehensive terms of reference
for building the local risk assessment model
Il. Analyzing the needs of local institutes to
implement the risk assessment model including July UNEP/ 4
4 . " 2016 - 120,000 80,000 200,000
the technical capacities of personnel and UNIDO
. Dec 2017
laboratories
Il.  Examining the risk assessment model and
validate its applicability at levels of
manufacturing, installations, operation and
servicing
Managing the overall project including: July UNEP/
5 | consultancy services for 100 day over a period of 18 2016 - UNIDO - 70,000 70,000
months @ USS 500/day + travel costs Dec 2017
International Technical Advisory Team:
Including travel and organizational cost for the June UNEP/
6 | consultation meetings with the advisory team (at 2016 - UNIDO - 45,000 60,000
least 3 physical meetings during the project cycle) Dec 2017
(6-8 members)
Dissemination of project outputs through regional Jan-Dec | UNEP/ 5
7 technical workshops and policy-makers meeting 2017 UNIDO 150,000 25,000 175,000
. . Jan - Dec | UNEP/U
11 | Reporting and documentation 2017 NIDO - 10,000 10,000
Total for UNEP 375,000
Total for UNIDO 325,000
Grand Total (not including PSC) | 450,000 700,000 1,150,000
PSC for UNEP (13%) 48,750
PSC for UNIDO (7%) 22,750
Total request from MLF 771,500
1. Cost of participation of local manufacturers/global technology providers + organizational cost of the meetings
2. Estimated of: cost of raw materials, from technology providers i.e. sample compressors and refrigerants, + cost to technical
support from technology providers
3. Technical and organizational support cost from technology providers and supporting associations + Cost of the field visits will
be 50% covered by the local manufacturers
4. Contribution from local institutes and international associations in form of staff time, travel cost and upgrade of local labs (as

needed and based on the analysis)
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5. Contribution from regional supporting institutes and authorities in organizing relevant technical meetings and fora including
international conference on alternatives for high ambient (Upgrade on the sixth round of the annual high ambient
symposium planned to take place during first half of 2017)

11. OTHER RELEVANT RESEARCH PROJECTS

There are key 4 international testing projects that are independently assessing the use of low-GWP
alternatives in air-conditioning applications, except for AREP which includes also refrigeration applications.
The four projects include testing on high ambient conditions with different approaches of optimizing the
prototypes, refrigerants selected and capacities of units being tested. The table below summarizes the key
characteristics of the 4 projects. There are also several other individual research projects on alternatives
for HAT conditions, but the above are the independent collective efforts supported by governments.

The PRAHA-I report includes the full list of all international and individual research projects addressing
alternatives for high ambient conditions. There are two main differences between PRAHA-I and other
similar projects, except EGYPRA, which are:

e Compressors specifically built and optimized for high ambient temperature conditions;
e PRAHA includes other components to assess technology transfer, economics and risk assessment
considerations related to low-GWP alternatives.

PRAHA-I
(UNEP, UNIDO, High
ambient countries)

ORNL - DOE
Evaluation Program

EGYPRA

Low-GWP AREP (AHRI) (UNEP, UNIDO, Egypt)

Soft-optimization and
drop-in tests of several
A/C, Heat Pumps, and

Soft-optimized tests, of
Two (2) base Split A/C

Build and test 36 prototypes
in 3 A/C split and one A/C

Build and test 23 prototypes
in one Window, 2 A/C split
and one A/C package

manufactured or
obtained by each party
and tested at each
party’s facilities

The 2 units were optimized
and tested at ORNL

Ref applications units RachaeCleaseals: categories
started 2014 and Started 2015 and Started in 2015 and planned Started 2013 and
completed completed to complete by 2016 completed

Units were

Prototypes built at eight
OEMs, test at NREA (local
test laboratory in Egypt)

Prototypes built at 7 OEMs,
test at Independent Lab

R-1234yf, R-32, D2Y60,

L-41a, D-52Y, ARM-71a,

DR-5A, HPR-2A, L-41-1
and L-41-2

R-32, R-290, HFC/HFO
blends. 4 types vs. R-22

HFC/HFO blends
(4 types) vs. R-410A

R-32, R-290, HFC/HFO
blends. 3 types vs. R-22

HFC/HFO blends
(3 types) vs. R-410A

R-32, R-290, HFC/HFO
blends 2 types) vs. R-22

HFC/HFO blend
vs. R- 410A

N/A

N/A

N/A

Several other assessment
elements

The design of PRAHA-II takes into account those other efforts to ensure avoiding any duplication and to
instead complement such efforts and ensure that gaps are tackled.
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Prototypes that will be examined under PRAHA-II utilizing PRAHA-I prototypes

Number of Prototype to be examined under PRAHA-11
Wind Decorative | Ducted | Packaged prototypes
LALSIE4 split split unit under PRAHA- | Analysing the Design Testing new Leak/recharge
| designs Optimization refrigerants | testing for high-glide

‘ HC-290 NA IN A NA 1 1 1 Yes NA
IR32 | NA | 2 1 | NA || 3 \ 3 \ 3 | NA | NA

L-20 & 9 2 Yes Yes

DR-3 3 22 2 9

L-41 NA | 1 \ | NA | | 1 \ 1 \ 1 | Yes | Yes

R-22 2 21 1 6 NA NA NA NA

HFC NA 2 1 NA 3 NA NA NA NA

base

m T w7 [ ver [ Ve

* Single prototype will be used for each selected category but multiple refrigerants and tests will be conducted.
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Development of International Regional Centre of Excellence for
PROJECT Training and Certification and Demonstration of Low-GWP
Alternative Refrigerants

Country: Regional

Sector Covered: Refrigeration and Air-conditioning

Duration: 36 months

Project Budget USS 591,600 excluding 13% Agency Support Costs
Implementing Agency: Russian Federation (executing agency - UNIDO)

Ministry of Natural Resources and Environment of the Russian

Coordinating Agency: Federation

Project Summary

This project will establish a Regional Centre of Excellence for training technicians and
engineers in the safe handling of low-GWP refrigerants and the demonstration of the
applications of low-GWP refrigerants in refrigeration and air-conditioning systems. It will
provide a regional source of certification for technicians which will meet recognised European
standards and provide accredited qualifications.

The Centre will also demonstrate existing technologies and emerging technologies to provide
and ensure development of certified academic programmes for the refrigeration servicing and
manufacturing/assembling sectors with special emphasis on energy efficiency of proposed
solutions, including assistance in development of production with low-GWP refrigerants.
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Background

The Regional Ozone Network for A 5 Countries in Europe & Central Asia (RON A5) includes 11
developing countries which spread from Central Asia and Caucasus to the Balkans: Albania,
Armenia, Bosnia and Herzegovina, Georgia, Kyrgyzstan, the Former Yugoslav Republic of
Macedonia, Republic of Moldova, Montenegro, Serbia, Turkey, and Turkmenistan.

The operational languages of the network are English and Russian. Several former network
countries have already acceded to the European Union, Croatia being the most recent example.
Further candidate countries may join in the future. Armenia and Kyrgyzstan joined the Eurasian
Economic Union (EEU) between Belarus, Kazakhstan and the Russian Federation in 2015.
Neighboring countries include major trade partners such as China and the European Union,
countries with economies in transition (CEIT countries) as well as Afghanistan, Iran (Islamic
Republic of), Iraq, and the Syrian Arab Republic & Lebanon to the south. The priorities of the
network will continue to evolve according to the needs of network countries and include:

Monitoring of Montreal Protocol implementation in terms of compliance, consumption
trends, data reporting, operation of import/export licensing and quota system, etc.
Cooperation with the private sector including representatives of industry and national
RAC associations and with international stakeholders.

Implementation of integrated policy measures to promote ozone- and climate-friendly
technologies and the adoption of performance and safety standards applicable to the
refrigeration & air-conditioning (RAC) sector.

Establishment of training and certification schemes for refrigeration technicians and
companies. This involves the promotion of e-learning courses as a complement to
traditional face-to-face and practical training.

Enforcement support related to the iPIC initiative, analysis of differences in reported
trade data and the ECA Ozone Protection Award for Customs and Enforcement Officers
(4th edition).

Translation of technical & policy related publications, meeting documents and
presentations (English, Russian), led by Armenia, 2016.

Countries are encouraged to finance country-to-country (C2C) assistance using their
HPMP or institutional strengthening funding.

Promoting and updating ECAcool website with all events, news etc.

The Region has reacted effectively to the challenges of phasing out ozone depleting substances
in the refrigeration and air-conditioning sector, however their success in implementing the
Montreal Protocol has led (in common with article 2 countries ) to the widespread adoption of
hydrofluorocarbon (HFC) based refrigerants. HFCs are Fluorinated gases (F-gases), they are
powerful greenhouse gases, with a global warming effect up to 23 000 times greater than
carbon dioxide (CO;), and their global emissions are rising rapidly.

The European Union, along with other countries including the US, Australia and Japan, is
therefore taking regulatory action to control F-gases as part of its policy to combat climate
change. In the EU the "F-gas Regulation" was first adopted in 2006 and succeeded in stabilising
EU F-gas emissions at 2010 levels.
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A new Regulation (EU No. 517/2014), which replaces the previous directive and applies from 1
January 2015, strengthens the existing measures and introduces a number of far-reaching
changes. By 2030 it will cut the EU’s F-gas emissions by 79% compared with 2014 levels.

The growing global requirement to reduce the negative climate impact of F-gas emissions is
driving this and other regulatory changes, which in turn is driving innovation and the
development of new technology based on less climate-harmful alternatives.

The EU and other parties to the Montreal Protocol consider that global action on HFCs can be
best taken under the Montreal Protocol and a number of proposed amendments to the protocol
to phase down the use of HFCs have already been submitted to MOP.

Although a global consensus has not yet been reached the impact of the F-gas regulations in
Europe and other global phase down activities will certainly impact the region in terms of the
sustainability of refrigeration and air-conditioning technology and the price and availability of
HFCs in the region.

2. Introduction

Although there are certified academic programmes for RAC technicians in Article 2 countries,
there are no such facilities in the RON A5 countries, despite several being in the process of
harmonising regulations and codes of practice. A variety of training workshops and train the
trainer programmes have been implemented through HPMP activities and these have certainly
improved the level of knowledge and practice in the region but formal accredited certification
for participants wasn’t provided. Given the increasingly onerous requirements for operation,
servicing, and maintenance of refrigeration and air-conditioning systems, brought about by the
global pressure to address climate change and more stringent national and international
regulations and safety standards, it is becoming increasingly important for Article 5 countries in
the region to be able to operate to the same standards and improve their capacity to adopt new
low-GWP refrigerants and natural refrigerants.

This project will therefore establish a regional training and assessment Centre in an Article 5
country, which will provide a training and certification programme for personnel and companies
performing maintenance, servicing or manufacturing of products and equipment relying on or
containing F-gases and or low-GWP refrigerants, in line with the requirements of article 10 of
(EU) No 517/2014, Directive 2006/40/EC; Regulations (EC) No 303/2008 to (EC) No 306/2208
and Regulation (EC) No 307/2008. The Centre will also act as a demonstration hub and
knowledge base for alternative refrigerant technology, specializing in the safe handling,
application and system design for:

e R744 (carbon dioxide, CO2);
e R717 (ammonia, NH3);

* R290 (propane);

e R1270 (propene, propylene);
e R600a (isobutene);

¢ Low GWP HFO/HFC mixtures;
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e R32;
¢ HFOs including R1234ze.

Although the existing training of technicians and customs officers which has been approved
under the ongoing HPMPs is comprehensive, there is a number of complex issues related to the
use of natural + low GWP refrigerants and green standards that need to be addressed. The new
regulatory instruments require that target regional groups have the advanced knowledge and
skills to implement and monitor these regulations.

There are issues related to the handling of the fluids such as flammability, toxicity, and higher
pressures that are encountered when dealing with hydrocarbons, the new low-GWP HFC and
HFO refrigerants, ammonia, or carbon dioxide. These handling issues are encountered
throughout the refrigerant supply chain and throughout the lifetime of the products using these
refrigerants and hence entail educating and training the different stakeholders throughout the
chain from design engineers, to operational engineers, to installers, and to service technicians.
Demonstration projects provide a good pool of referenced jobs with site visits that could be
arranged for showcasing the technology and its operation.

There are also issues related to regulation and policy where standards on safety and energy
efficiency need to be adapted, implemented, and controlled. A regional standard would
encourage the exchange of expertise and allow for free trade by removing the barriers that
multiple un-harmonized standards could bring. Such harmonization of standards is normally
difficult to achieve even within states that are closely related; this obstacle can be overcome
with a Regional Centre of Excellence able to act as the nucleus for such work by offering expert
advice and technical knowhow. The Centre will also offer advice to design engineers coaching
them in the proper use of standards and helping them adapt to the new regulations.

3. Overall Objectives

The overall objective of this project is to improve the technical capacity of the refrigeration and
air-conditioning sectors of the RON A5 countries that will help to overcome the barriers to the
adoption of low-GWP refrigerants; improve service practice and reduce the levels of F-gas
emissions from existing refrigeration and air-conditions equipment. It will also provide
technicians and designers with understanding and promoting energy efficient design and
operation of domestic, commercial, and industrial refrigeration and air-conditioning systems.

4. Centre of Excellence Concept and Elements

The Regional Centre of Excellence will be designed to cater for three categories of stakeholders
involved in the conversion to low-GWP, climate friendly refrigerants:

A. Service engineers and technicians on handling systems with flammable refrigerants,
refrigerants with high pressure characteristics like CO, as well as toxic ones like
ammonia. For this category there will be training programs and certification programs
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and the Centre will offer classroom for theoretical training and workshops for hands-on
training;

B. Design engineers and product development on the choices available for the different
sub-sectors. For this category there will be a library offering manuals, standards, and e-
learning modules. Apart from the experts on hand, the Centre will also offer the
possibility of technical expertise exchange with institutions, organizations, and
associated companies;

C. Production and operations engineers/technicians on converting existing production
lines to alternative refrigerants. For this category, a model production line simulator
could highlight the production sections that need special design when handling
alternative refrigerants with flammability characteristics in areas like brazing, welding
leak detection, or testing. The Centre will allow for the possibility of technology
exchange with interested foreign partners and by offering seminars and conferences on
issues that are of concern to the regional manufacturing air-conditioning and
refrigeration industry.

In addition, a workshop for small and medium (SME) designers and installers of commercial
refrigeration products to offer advice on alternatives and display the steps taken in converting

out of present climate unfriendly technologies that are becoming fast obsolete.

A schematic look at the Centre functions and set-up

Library Classrooms
* Manuals
+ Training material * Presentation material Management Offices
* Trade magazines » Toolsfor Webinars (distance
* E-learningmodules learning
Meeting room Refrigeration workshop

Evacuation station; ,Charging
Meeting space for technical advice FSE el Ao A =L il LK) &
and information exchange testing station; Electrical station;
Brazing station.

Study area Production line demo SME workshop
model production line simulator:
* Computers with Internet access [CEN@ElfA[I-8I{:F] * Ammonia trainer
* E-learning material » Weldingarea * (CO2 trainer

« Testingarea * Commercial refrigeration trainer

4.1. Scope

The scope of the Centre will include the development of training and case studies specifically
targeting barriers to energy efficiency investments in the residential, commercial and industrial
refrigerating and air-conditioning equipment markets (including a program for small and
medium enterprises) and in the public sector (a program for public buildings). These activities
will provide information on climate and energy benefits of energy-efficient non-HFC systems
and ensure support of the respective Ministries of Energy (energy efficiency units) through
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dissemination of EE best practices, carrying out of energy efficiency audit, and provision of
information on financing options to financial institutions and other stakeholders.

4.2. Primary Functions of the Centre
The Centre will perform four primary functions:

1. Training, assessment, and certification of refrigeration and air-conditioning technicians.

2. Provision of free consultancy and design expertise for refrigeration and air-conditions
systems (particularly in the redesign of refrigeration and air-conditioning systems and
their components to minimize life cycle climate impact).

3. Development of draft regulatory instruments harmonized with progressive international
F-gas legislation for countries participating in the Centre in English and Russian.

4. Installation and showcasing of demonstration projects for refrigeration and air-
conditioning systems using low-GWP refrigerants including toxic and flammable
refrigerants.

By collocating practical training and certification with the development of expertise in design
and systems operation, the Centre will provide an ideal opportunity for private and public
organisation to demonstrate new and innovative technology and the latest refrigeration and air-
conditioning systems, components, controls, and operating practices. The operating model is
therefore based on public-private partnerships where mutual benefit can be derived to achieve
the common objectives of improving practice, performance, energy efficiency, and climate
impact of refrigeration and air-conditioning systems.

4.3. Key Priorities

This project has therefore been conceived and designed to address a number of the key
priorities of the RON A5 related to:

e Cooperation with the private sector and international stakeholders;

e Cooperation and capacity building in national RAC associations;

¢ Implementation of integrated policy measures in safety and F-gas emissions reduction;

¢ Establishment of training and certification schemes for refrigeration technicians and
companies;

e Promotion of integrated face to face training, assessment and e-learning;

¢ Translation of technical & policy related publications.

By improving the level of skills and practice available in the partners countries and providing a
common accreditation process for technicians, the Regional Centre of Excellence will not only
enhance the adoption of climate-friendly refrigerants and more energy efficient benefits
systems and practices, but it will also allow national association and governments to implement
formal certification schemes to control the use of F-gases and raise safety standards across the
industry. And since the objective for the Centre is to be internationally accredited, certificates
issued on the basis of assessments taken at the Centre will be internationally recognised within
region and across the European Union.
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4.4. Key Outputs
The Project is designed to deliver a number of tangible and measurable outputs:

1. Centre of Excellence established and operational with fully equipped training and
assessment facilities.

2. Training programmes and technical advisory services of the Centre are accredited,
certified and internationally recognized.

3. A common draft F-gas regulation harmonized with (EU) No. 517/2014 in Russian and
English for all partner countries.

4. Demonstration projects showing the use of low-GWP refrigerants and energy efficient
designs are in place and accessible for study tours and analysis.

5. Development of common curriculum for vocational and academic studies covering
refrigeration and air-conditioning.

As global pressure to address climate change increases it is regulation that is driving technology
innovation and the development of climate friendly solutions, but it is essential that education
and training are synchronised with these developments if countries are to be able to implement
regulation and controls effectively. Safety standards are a particular issue for the RACHP sector
as the alternative refrigerants can be flammable, toxic or as is the case with carbon dioxide,
result in considerable higher system pressures, which require particular training and equipment.
The Centre will therefore take an integrated approach with expertise and development
capabilities in all aspects of the sector.

5. Training Programmes

Since new service practices, theoretical knowledge, practical skills, and standards are required,
the Centre will be designed to offer programmes for refrigeration service technicians who are
trained in state institutions of higher and secondary education colleges or in private educational
Centres belonging to industry associations. Some local educational and training facilities lack
state licenses and other offer only refresher courses that do not provide an up-to-date
knowledge of the evolving technologies.

The aim is to include the experience of countries where the F-gas Regulations are being
implemented in order to minimize HFC emissions. There are programmes that are general in
nature and apply in any region of the world that can be transposed and used immediately.
Other programs have either to be adapted or designed as bespoke for the region taking into
consideration the level of available technical expertise and the local market and country
situations.

5.1. F-gas Certification
As it in the EU, the ambition for the region is that all refrigeration service and maintenance

engineers involved in the installation, commissioning, service, maintenance and leak testing of
stationary refrigeration, air-conditioning and heat pump equipment containing or designed to
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contain refrigerants covered by the F-gas Regulations should to hold an F-gas qualification (even
those who have trained abroad or hold degree level qualifications).

Courses will be designed to meet the EU standard and provide individual certificates which
cover both theory and practice related to leak checking, leak prevention and basic refrigeration
theory, including the safe handling of new and emerging refrigerants and toxic and flammable
refrigerants (See Annex X).

5.2. E-learning
The Centre will also offer distance modular training, which will provide:

¢ The pre-learning required for technicians and practitioners, before attending a formal
training and assessment programme;

* Further learning for practitioners in particular / specialist areas and in particular the use
of hydrocarbons, ammonia, carbon dioxide and HFO refrigerants and systems.

This will be provided through an e-learning platform in cooperation with international
organisations, initially using a combination of third party material, available publicly or through
licence. During the first year of operation the Centre will develop more bespoke material in
Russian and English in response to the needs and requests of partner countries.

5.3. Training of Trainers and Assessors

One of the main benefits of the Centre being internationally accredited will be the facility to
train and accredit trainers from partner countries. This will allow the establishment over time of
national training and accreditation facilities across the region.

5.4. Development of Training Courses

Special attention will be given to developing certified training courses in collaboration with
international organizations and adapting / translating these courses for use by the partner
countries. Cooperation with acknowledged academic partners and compliance with the latest
European and international standards and regulations will ensure that the developed courses
will be internationally recognised. All courses will allow partner countries to implement training
at a national level that takes full account of amendments in the international legal framework
regulating F-gases, improves practical and theoretical foundations (e.g. use of natural
refrigerants and reduction of refrigerant leakage in existing equipment), improves refrigeration
practices, and disseminates innovative energy-efficient green low-GWP technologies and
processes to phase out HCFC in the refrigerating and air-conditioning sectors.

6. Other Activities

The Centre staff will also perform a valuable role in stimulating technical innovation knowledge-
sharing within the partner countries through an integrated approach.
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In this respect, the Centre will offer the following activities:
6.1. Company Certification

Since July 2009 it has been a legal requirement for all businesses that install, maintain, or service
stationary refrigeration, air-conditioning, or heat-pump equipment that contains F-gas
refrigerants to hold an F-gas Company Certificate. Within the EU It is an offence to carry out
these activities without a Company Certificate. This applies to RAC maintenance contractors and
installers, including sole traders or training providers, and to RAC end users and facility
managers that employ their own qualified staff to carry out these activities.

The Centre will work with the partner countries to develop a suitable company certification
scheme. This will involve detailed analysis.

6.2. Individual Registration of Operatives

The Regional Centre of Excellence will develop and maintain a public/institutional access
database system on behalf of the partner countries holding details of registered and certified
technicians and companies who hold the necessary qualifications. This will provide a convenient
way of proving to employers and end users that an individual holds the correct qualification.
Individuals will be issued with a photo ID card showing the validity of their qualifications, which
will be valid in all partner countries.

6.3. Consultancy and Knowledge Management

In addition to the provision of training and certification the Centre will establish a Centre of
excellence and provide a base for a highly skilled and qualified technicians, engineers, trainers,
and policy specialists. The Centre will form a hub of knowledge exchange for partner countries
through participation of technical and academic institutions, commercial enterprises,
practitioners, and policy makers.

It will provide a pool of very skilled and well trained professionals and practitioners who as well
as delivering the training and policy outputs of the Centre will act as a resource pool to promote
climate-friendly and energy efficient alternative non-HFC technologies and new green jobs in
the region.

The Centre will offer technical advisory services to public and private sector stakeholders from
participating countries. These will include:
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e product and system design and development in relation to ODS free low-GWP
refrigeration and air-conditioning systems;

* system analysis, monitoring and diagnostics (performance and energy efficiency);

« service practice and implementing F-gas regulations.

The Centre will also provide a showcase for HVAC equipment and system manufacturer
producers as well as refrigerant manufacturers, and allow them to introduce and promote new
non-HFC refrigerants and the most up-to-date technologies. New systems and refrigerants will
be demonstrated and tested by the Centre in collaboration with suppliers and the results made
available to all partners through online and printed media.

This area of activity will facilitate a network of cooperation between academic and commercial
institutions and facilitate the scale up, replication and adoption of new systems and practices
and stimulate the growth of new employment (green jobs) opportunities.

6.4. Technology Transfer and Production Line Conversion

The transition out of HCFCs have led many industries to adopt the available technologies
involving high-GWP HFC into their production facilities. These available technologies now offer a
cheap and ready-to-make alternatives with a market that is already to accept them given the
long time they have been on the market and the vigorous marketing techniques that
manufacturers in both Article 2 and Article 5 countries have used. The conversion of these
technologies into new alternatives having issues with flammability or high pressure require,
training on the new skills, the conversion of the manufacturing lines to accommodate the new
characteristics of the alternatives.

The Centre will provide a venue for manufacturers to learn the production line conversion
requirements, get in touch and collaborate with technology providers who are partners at the
Centre, and be able to select the technology that best suits their markets.

6.5. Application Centre for SMEs

Small and medium enterprises (SME) are most in countries the principal designers and installers
of commercial refrigeration systems and products that require certain skills and expertise but
don’t require the size and capabilities of the large central air-conditioning or industrial
refrigeration installers. SMEs are sometimes left out of re-training programmes which tend to
be designed towards the RAC sector, being the more prevalent one.

The Centre will have a speciality workshop for commercial refrigeration demonstration
purposes. SMEs will get training, but also expert advice on design and the proper servicing of
commerecial refrigeration products installed in areas of high human presence like supermarkets
requiring extensive safety precaution. The Centre will also act as a conduit for demonstration
projects in the commercial refrigeration sector.

6.6. Development of Codes of Practice

10
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The Project will also provide support to the development of national strategies for upgrading
the refrigeration and air-conditioning service sectors in terms of training specifications, codes of
practice and infrastructure required to deliver long-term support to the refrigeration sector in
the adoption of a low GWP refrigerants approach to HCFC phase out. This will facilitate the
upgrading of curricula at the national level and the adoption of standards of practice suitable for
harmonization with European directives governing the use of F-gases and the safety standards.

In this context, it will develop a service sector strategy to support HCFC phase out activities and
strengthen the current infrastructure to enable ongoing improvements in operating and service
practice without introduction of high-GWP alternatives.

7. Justification

Providing a fully functioning world-class regional training facility to perform the functions
described above will require initial investment and cooperation between the countries. For the
Centre to reach its full potential it should be:

* located in a suitable well-appointed and convenient building / institution with
appropriate infrastructure, access and services;

e equipped with good quality IT and training facilities and equipment;

¢ have a fully equipped practical training and assessment Centre capable of
accommodating at least two groups of 15-16 participants simultaneously;

¢ have sufficient teaching rooms, meetings rooms and office accommodation to support
the other activities described above.

Although this will require a significant investment, the benefits are substantial. The Centre will
engage all public and private stakeholders from the refrigeration and air-conditioning sectors
from participating countries in a way that addresses the key priorities of the RON A5 and also
raises the level of training to an internationally recognised standard.

> As well as providing a hub for regional policy and regulatory development in issues
related to climate, energy efficiency and F-gases it also has the flexibility to provide
bespoke services to individual countries to ensure that training, policy and regulations
are properly adapted to the specific needs of the country. This is particularly important
in relation to national codes of practice and safety standards for the use of certain
technologies such as flammable refrigerants, HFO, ammonia, CO, etc.

» By providing more advanced training and formal certification of technicians it provides
the potential for upgrading the overall skills base of the sector and therefore enhances
the value of the sector, particularly the servicing sector, which in many countries is
devalued by the poor or unreliable practice by semi-qualified or unofficial technicians
and lack of regulatory enforcement. The promotion of new technology and energy
efficiency practice will also support the sector in creating new professional roles and
expanding existing businesses through job creation.

11
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> It will allow service engineers, technicians, suppliers and other relevant stakeholders to
improve knowledge and upgrade skills in using the most advanced environment friendly
technologies and processes.

» The Centre will create the foundation for harmonization of regulation and policy in the
partner countries and provide an officially accredited hub for international organisations
such as ASHRAE, ISO and IIR to engage with the sector. And it will provide a benchmark
for international best practice both technically and in terms of inclusivity and the wider
involvement of women.

> It will provide the necessary technical know-how and qualifications required for industry
to adopt new technology such as flammable refrigerants which cannot be provided
through informal training courses and workshops.

> It will provide a knowledge base and Centre for the development/adaptation of national
regulations and standards covering production, storage, transportation, and use of
commercial refrigeration equipment based on flammable alternatives, such as HCs, and
enforcement of such regulations as well as standards for servicing, leak checking, and
record keeping.

> It will provide a more cost effective and efficient mechanism for the development of
policy, regulation, and training programmes through cooperation and resource sharing,
and should ensure wider acceptance and replicability in various countries.

> It will also address significant technologies that have not been addressed under the
HPMPs due to their high cost and limited funding provided to the countries due to the
relatively “low” ODS base line/consumption.

8. Collaboration and Contributions

A key feature of the Regional Training Centre will be a wide ranging cooperation between
governments, private sector international suppliers, international training and education
organisations and national trade and professional associations.

The Centre will provide a mechanism for cooperation of national and international stakeholders
and private sector/global suppliers of equipment, components, systems, controls, and
refrigerants. The Centre provides an open platform for potential partners to contribute to the
operation of the Centre in return for fair exposure of their goods and services and testing and
demonstration of products and systems. Potential supplier partners include but are not limited
to:

e DuPont;

* Honeywell;
¢ Mexichem;
e Daikin;

e Emerson;

12
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e Gree;

* Midea;

¢ Nord;

e Ostrov;

* Godrej Group;

e GEA Refrigeration;
e Bitzer;

¢ Danfoss;

¢ Mayekawa;

¢ Johnson Controls;
¢ Tods Manufacturers;
e REFCO;

e Ekotez;

e Unicorn.

As well as providing an attractive platform for private sector partners, the Centre creates a
regional hub which is attractive to international NGOs, associations and academic institutions
concerned with training development and standards for the HVAC industry, potential partners
include:

e AHSRAE;

e |IR;

¢ Centro Studi Galileo;

e Eurammon;

e AHRI;

¢ |OR;

e JRAIA;

¢ National HVAC&R associations;
e City and Guilds.

These partners are interested in supporting the HVAC sector globally and fostering research
activities, including practical application of testing results (environmentally-safe techniques of
handling refrigerants), energy-efficiency performance, and many other issues incorporated into
certified academic programmes.

9. Existing & Potential Problems and the Solutions Offered by the Centre

> Problem: It is not possible to prevent the private sector from adopting HFC solutions
through self-funded conversion, especially taking into account that the number of
eligible enterprises directly addressed under the HPMPs does not cover the total ODS
consumption.
Solution: The capacity building, awareness, and stakeholder engagement activities in this
project will aim to promote non-HFC solutions. The technologies funded by investment
could include HC, HFO, ammonia, and carbon dioxide in the selection, design, and
installation of refrigeration, and air-conditioning systems and equipment.

13
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> Problem: There is a need to effectively address the safe use of ammonia, CO, or
hydrocarbons in refrigeration and air-conditioning equipment.
Solution: The Centre will provide a mechanism for the transposition of European safety
standards EN 378- 1-4:2008 A2:2012, which will be integrated into all training
programmes and educational material. The promotion of safety standards will be a key
benefit of the regional Centre as it will provide a way of disseminating information and
technical guidance as well as demonstrating safety standard and procedures on
operational equipment in the Centre.

> Problem: Regional capacities need to be strengthened.
Solution: the Centre will be adequately equipped with equipment for technical service of
refrigerating and air-conditioning systems based on new refrigerants, including HC. The
Centre will enable the promotion and use of the most advanced training methods,
materials & manuals and knowledge-sharing among various stakeholders involved in
these sectors.

» Problem: Existing technicians, in addition to new trainees, will have to acquire new skills
and know-how required to deal with new systems using non-HFC solutions such as
hydrocarbons and carbon dioxide.

Solution: This will be done initially through the activities supported by this project but
also significantly through the continued involvement of the enterprises and their foreign
counterparts who are adopting new technologies in the manufacture and installation of
refrigeration and air-conditioning equipment and systems.

> Problem: There is a need for enhanced cooperation between regional authorities,
associations, and the industry.
Solution: The Centre will be a meeting ground for the private and the public sector, with
emphasis on programmes for small and medium enterprises, to create a well-functioning
network of stakeholders, trained professionals, and experts. In this regard, cooperation
and linkages with other similar Centres and institutes worldwide will be extended.

> Problem: Refrigeration service technicians are trained in state institutions of higher and
secondary education and colleges, or in private educational centres belonging to industry
associations or large enterprises usually without state licenses for educational activities.
Solution: The Project aims to address this problem at the regional level through the
development and promotion of regional licensing system.

» Problem: The majority of state educational institutions do not have modern technical
and laboratory facilities for training students in practical skills of servicing the new
generation of refrigerating and air-conditioning equipment.

Solution: Both the training syllabus and infrastructure will have to be updated to take
account of the developments in refrigeration and air-conditioning systems. However
training will be provided free at the Centre and it is envisaged that up to 4,500
technicians could be trained and certified during the first three years operation of the
Centre, creating a significant base level of qualified technicians in the region whilst
partner countries develop national training and certification facilities.

14
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10. Expected Project Beneficiaries:

The Regional Centre of Excellence will be designed to offer a wide range of benefits to the
refrigeration and air-conditioning sector as a whole, there will also be spin off benefits for allied
and associated industries, through access to market knowledge and stakeholder contact. The
primary beneficiaries will be:

e Service engineers and service companies (particularly SME sector);

¢ RAC professionals (technicians with advanced education);

¢ Institutions of secondary and higher education;

e Educational centres belonging to air-conditioning and refrigerating industry associations;

* National and regional standards bodies;

¢ Commercial and educational training centres;

e Suppliers and producers of refrigerants and refrigerating & air-conditioning equipment;

e Professional associations and other related institutions in the refrigeration and air-
conditioning sectors;

¢ Purchasers of refrigeration and air-conditioning systems;

¢ National Ozone Units (NOUs).

11. Operating Model

Phase | of the Project, which is covered by this document, will establish and operate the regional
Centre for three years. The Project budget covers the cost of establishing and equipping the
Centre, training the key technical staff, and the operational costs for three years.

The core activity of the Centre in the initial period will be the provision of training and
certification courses for technicians from participating countries. These courses will be provided
free of charge; however, travel, accommodation, and subsistence costs will be covered either by
the participants or their organisation or through other funding sources such as HPMP funding or
commercial or private sponsorship.

This model represents good value for money for participating countries, implementing agencies,
and private sponsors given the average cost of a 4 to 5 day F-gas training & assessment course
in Europe is around USS$ 1,800 per participant. It is anticipated that funds that would be spent
on local training workshops and meetings could be used in many cases to support participation
of candidates at the Regional Centre of Excellence.

The development and coordination of regulations, policies, and standards and their translation
into suitable Russian and English language publications will be carried out by Regional Centre
staff in collaboration with all appropriate national stakeholders from participating countries. The
project budget covers the cost of professional and support staff at the Centre and limited travel
costs for coordination meetings, although it is envisaged that these could become a standing
item on the RON A5 agenda. A nominal contribution of USS 10,000 per year will be requested
from participating countries to cover these costs.

15
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Non-core activities such as technical consultancy and development of bespoke training courses
for participating countries will be provided free of charge to the extent of the availability of
Centre’s experts and trainers.

Demonstration projects, system testing and other technical projects not covered above will be
funded by counterpart contributions and co-financing from other projects and programmes as
appropriate.

12. Management Structure

The aim for the Centre staff will be to perform a number of related tasks in addition to the
training and assessment of technicians’ functions. The staff will provide consultancy in the
design, operation, and maintenance of RAC and HP systems and contribute to the development
of academic and vocational curricula for partner countries. The goal is to have a common
regional educational framework, which supports the needs of the sector in terms of knowledge
and skills, and a common regulatory framework in line with the F-gas regulations.

The Centre will have experts/engineers/scientists who are managing the different functions
supported by a core of technicians and administrative staff common to all functions. The Centre
could have a traditional structure based on the services offered as seen in the chart below:

Centre of Excellence — Traditional Structure

Training
_ Manages classrooms and study area

¢ Classroom training
e Certification

e E-learning

¢ Bespoke services

Knowledge ) .
Manages library and meeting rooms

* Expert advice
 Policy and Regulation
 Standards

¢ Contact with partners

Practical Applications
Manages workshops and labs

* Refrigeration workshop

* SME workshop

¢ Production line simulator

¢ Other (future) i.e. testing, foam, etc.

The traditional structure would have three departments for training, knowledge exchange, and
practical applications. Departments will coordinate user requests.
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Alternatively the Centre can be organized in a matrix structure with three departments that are
designed to cater for the type of user with a design or engineering centre, a service or
maintenance centre, and a production centre as shown in the figure below. These centres

represent the three category of users that were identified before.

Centre of Excellence — Matrix Structure
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The idea is to make it easier for the individual, or the company, users to approach only one
entity that will be able to help them with their different needs. These centres will tap into
facilities like training, workshops etc. depending on the user need. The conventional
disadvantage of a matrix organization is that accountability lines become somehow fuzzy and a
lot of coordination is required to meet each need. This being a non-profit centre for

professionals, this shortcoming should not pose a big problem.

13. Project Budget

Amount Total
Ref No. Component Subcompone | Component,
nt, US$ uss$
1| Infrastructure of the Regional Center 128,500
1.1. | Training simulator based on CO, as well as stand
description and user manual for training purposes 18,000
1.2. | Training simulator based on HC as well as stand
description and user manual for training purposes 13,500
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1.3.

Welding/soldering training simulator with supply
and exhaust ventilation as well as stand
description and user manual for training purposes

20,500

1.4.

Training simulator for studying operation
principles of refrigeration machines as well as
stand description and user manual for training
purposes

6,000

1.5.

Training simulator for studying types of
refrigerants with samples of common refrigerants
and refillable containers as well as stand
description and user manual for training purposes

6,000

1.6.

Training simulator on refrigerant identification as
well as stand description and manual on its use
for training purposes

6,500

1.7.

Training simulator on recovery and regeneration
of refrigerants for further use as well as stand
description and user manual for training purposes

4,500

1.8.

Training simulator on the base of a mini-chiller as
well as stand description and user manual for
training purposes

13,500

1.9.

Training simulator on the base of a VRF-system as
well as stand description and user manual for
training purposes

13,500

1.10.

Furniture, office equipment (desks, chairs, tables,
cases, racks for the back office), training
equipment (PCs, interactive whiteboard, etc.),
consumables for practice classes

17,500

1.11.

Training courses and software for 15 HVAC&R
specialists

9,000

Operation of the Center

39,600

2.1.

Payment of instructors' work

29,600

2.2.

Expenses on operation of the office,
presentations, consumables for classes mail, etc.

10,000

Adaptation and Printing of UNIDO Programmes and

Manu

als (English and Russian)

51,500

3.1.

Adaptation and printing of a training manual for
the theoretical certification course (4 categories)
(on the basis of developed kit of programmes)

9,500

3.2.

Adaptation and printing of a training manual on
legislation regulating protection of the ozone
layer and climate

4,500

3.3.

Development and printing of a manual on safe
handling of natural refrigerants

13,500
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3.4. | Development and printing of a training manual on
use of natural refrigerants (CO,, HC, ammonia) in 13,500
various sectors

3.5. | Development of training courses for the

. e . 2,000
theoretical certification course (4 categories)
3.6. | Development of training courses on safety of CO,, 3100
HC, ammonia systems !
3.9. | Development of training courses on use of 1,400
natural refrigerants in various sectors ’
3.10. | Training presentations for theoretical classes of
4,000
the course
4 | Development of Online Interactive Courses (English and
. 58,500
Russian)
4.1. | Training course on the legislation on protection of 4500
the ozone layer and climate ’
4.2. | Certification course (4 categories) 13,500
4.3. | Course on safe operation of ammonia systems 9,000
4.4. | Course on safe operation of HC systems 9,000
4.5. | Course on safe operation of CO, systems 9,000
4.6. | Course on the use of natural refrigerants at 13,500

facilities of any purpose
5 | Pilot Refrigeration Plant Based on Natural Refrigerants 214,000
5.1. | Development of project documentation and

9,000
feasibility study (in Russian and English) ’
5.2. | Purchase of equipment and monitoring systems 160.000
5.3. | Installation and commissioning 27,000
5.4. | Preparation of presentation materials 4,500
5.5. | Development and printing of an information
6,000
booklet
5.6. | Holding of 1 training for attendees from the
. 7,500
Eastern Europe, Caucasus, and Central Asia
6 | PR Activities 8,500
7 | Internet-portal of the Project (in Russian and English) 28,500
7.1. Design 2,700
7.2. | Layout (including online courses) 9,000
7.3. | Preparation of the content 14,400
7.4. | Support of the portal after commissioning during
2,400
12 months (news upgrade)
8 | Management, Office 62,500
Total Project,
UsS 591,600

Sustainability

During the initial three year period of operation, the Centre will develop a commercial business
plan for continued operation once funding support has expired.
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Annex |

Counterpart Organizations

Ministries of environmental protection and energy of participating countries;

National Ozone Units (NOU) and implementing agencies of the Montreal Protocol;
Trade and industry associations;

Chambers of Commerce;

Building and Construction associations;

Service companies based in counterpart countries;

Academic and vocational training and educational institutions;

Manufacturers and suppliers of refrigerants, equipment, components and consumables
International standards organisations;

Training accreditation bodies.

’
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Annex Il

Potential Partner Profile ASHRAE

ASHRAE, founded in 1894, is a global society advancing human well-being through sustainable
technology for the built environment. The Society and its members focus on building systems,

energy efficiency, indoor air quality, refrigeration and sustainability within the industry. Through

research, standards writing, publishing and continuing education, ASHRAE shapes tomorrow’s

built environment today. ASHRAE was formed as the American Society of Heating, Refrigerating

and Air-Conditioning Engineers by the merger in 1959 of American Society of Heating and Air-
Conditioning Engineers (ASHAE) founded in 1894 and The American Society of Refrigerating
Engineers (ASRE) founded in 1904.

ASHRAE develops standards for both its members and others professionally concerned with
refrigeration processes and the design and maintenance of indoor environments.

ASHRAE writes standards for the purpose of establishing consensus for:

1) methods of test for use in commerce; and
2) performance criteria for use as facilitators with which to guide the industry.

ASHRAE publishes the following three types of voluntary consensus standards: Method of
Measurement or Test, Standard Design and Standard Practice. ASHRAE does not write rating
standards unless a suitable rating standard will not otherwise be available.

Consensus standards are developed and published to define minimum values or acceptable
performance, whereas other documents, such as design guides, may be developed and
published to encourage enhanced performance.

ASHRAE is accredited by the American National Standards Institute (ANSI) and follows ANSI's
requirements for due process and standards development.
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Annex Il

Potential Partner Profile — City and Guilds

City and Guilds is a global supplier of skills development.

It operates in over 80 countries and with over 130 years of experience in designing qualifications
and providing learners with real-life, practical skills needed to succeed in the modern
workplace.

It collaborates with governments to develop skills solutions and embed qualifications into the
national education system and curriculum.

City and Guilds’ qualifications are widely accepted by employers around the world as the
benchmark for excellence and help to create a mobile and flexible workforce suitably qualified
to succeed even in today’s challenging economic climate.

Over the last 20 years alone, more than 20 million learners received a City & Guilds certificate
from over 10,000 approved training organisations around the world.

City and Guilds International Limited is a company (Reg. No. 1894671) and a charity (Reg. No.

312832) registered in England and Wales whose registered office is at 1 Giltspur Street London
EC1A 9DD.
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Annex IV

Typical Training and Assessment Equipment

The following is the equipment typically used to train and assess candidates for their F-gas
gualification and for general training in refrigeration and air-conditioning, good practice, safety
and leak testing:

¢ Metal bench onto which main components are bolted;

e Condensing unit, Copeland MC-D8-ZB15KE-TFD (air cooled unit with scroll compressor)
or Bitzer LH32/2KC-05-2Y (air cooled with semi hermetic reciprocating compressor);

e Evaporator, LuVe SHA60 N32 with Copeland unit or LuVe SH40 N32 with Bitzer unit;

e TEV, Danfoss TE2 plus orifice 02 or 03 (plus spare);

» Suction line, 5/8” copper with 5/8” anaconda and section connected in with flared
connections which can be replaced with a brazed test piece;

 Liquid line, 3/8” copper;

e Liquid line filter drier, Danfoss DMLO53 (plus spare);

¢ Liquid line solenoid valve and coil, Danfoss 018F6177;

¢ Liquid line sight glass;

e Liquid line ball valve;

* Pressure relief valve, Henry 5231A-CE, 24.8 bar g (plus spare);

e Dual pressure switch, Danfoss;

e Electrical control panel.

To be supplied assembled and wired, pressure tested for strength to 27.5 bar g on the high side
and 15.4 bar g on the low side and for leak tightness to 24.8 bar g on the high side and 14 bar g
on the low side, with a holding charge of oxygen free nitrogen, CE marked to appropriate
European Directives.

Alternatively, the experts of the Centre will build their own system trainer from components
supplied. Using local expertise to build the training tools will assert their knowledge of the
concept and subject, and also ensures that the local training needs are met.

The following additional equipment is required:

e Virgin refrigerants;

e Recovery cylinder for refrigerants;

e Gauge set and hoses suitable for all refrigerants;

e Recovery machines;

e Vacuum pumps (225 I/min capacity);

e Scales;

* Nitrogen and nitrogen regulator for pressure testing;

e Gauge set and hoses suitable for R410A with no sight glass for pressure testing;
¢ Electronic leak detectors;

¢ Leak detection fluid for leak testing with nitrogen pressure in system;
e Temperature probe;
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¢ Comparator;
* Gloves and goggles;
¢ Hand tools, including valve key, adjustable spanner, Philips and standard screwdrivers.

In addition to the above separate training rigs for CO, systems will be required for training and
assessment including:

» Cascade system —a two compressor cascade system featuring Bitzer compressors and
standby cooling together with inverter control.

e Transcritical Booster system —a multi compressor system comprising MT and LT booster
compressors. The system is configured to utilise multiple Transcritical and flash gas
solutions. The plant is equipped with inverters and standby cooling.

¢ Pumped system — featuring the latest hermetic refrigerant pump, and multiple
regulation valve options.
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Annex V

Typical AC and Commercial Refrigeration System Trainer

Legend:

Evaporator,

Displays and controls,
Suction line receiver,
Reservoir,

Compressor,

Receiver,

Compressor pressure switch,
Manometer,

Refrigerant flow meter,
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Condenser,
Filter/drier,
Expansion valve,
Capillary tube
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W N R

System trainers are used to simulate actual
conditions in a refrigeration cycle. It can also
be used to simulate faults and asking the
trainees to correct them. Trainers are
available assembled from sources like Gunt,
P.A Hilton Ltd. among others

AC System Trainer

Commercial Refrigeration System Trainer

1

o~ @

0
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Annex VI
E-Learning Training Module

Real Alternatives e-learning: http://www.realalternatives.eu/home

The program covers the safety, efficiency, reliability and containment of low GWP alternative
refrigerants — Carbon Dioxide, Ammonia, Hydrocarbon and low flammables (HFOs and
R32). There are eight Modules in the program:

1. Introduction to Alternative Refrigerants - safety, efficiency, reliability and good
practice

This module provides a general introduction to the different alternatives to high global warming
potential (GWP) HFCs and compares their properties, performance, safety issues, environmental
impact and ease of use. The main alternatives have low to zero GWP, but a refrigerant is not
selected on the basis of low GWP alone; other characteristics should be taken into account such
as:

e Operating pressures;

¢ Performance — capacity and efficiency;

¢ Material compatibility, including compressor lubricant;

¢ Safety, including flammability and toxicity;

e Temperature glide;

e Ease of use and skill level of design engineers and technicians who install, service and
maintenance.

This is useful reference material for anyone working in the refrigeration, air-conditioning and
heat pump (RACHP) industry.

2. System design using alternative refrigerants

This module provides an introduction to design differences with references to useful additional
information from a range of sources that have been peer reviewed and are recommended
technical guidance. The module looks at key differences in the design of new systems which
operate with alternative refrigerants and reviews the basic principles of efficient design.

3. Containment and leak detection of alternative refrigerants
This module provides an introduction to the topic of leakage reduction and a look at
containment and leak detection of charged, operating systems. Reducing leakage is important
for all refrigerants for the following reasons:

e For safety - all refrigerants can asphyxiate, many of the alternatives are flammable or

toxic;
¢ To maintain performance — a leaking system has less capacity and consumes more power
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than a fully charged system;

¢ To minimise the cost associated with refrigerant replacement, service and the additional
energy consumption;

e To improve reliability and minimize consequential losses;

* To minimise the direct effect on climate change — some of the alternatives have a
significant global warming potential;

* To minimise indirect CO, emissions associated with additional power consumption;

e Itis a legal requirement for fluorinated gases (F-gases).

Effective leak detection is important, but it is even more important to ensure that refrigerant
containment is a high priority.

4. Maintenance and repair of alternative refrigerant systems

This module focusses on the differences when servicing and maintaining systems which use an
alternative refrigerant with additional information relevant to working with flammable
refrigerants, toxic refrigerants, and refrigerants with very high pressure. Information about the
safe working environment is included as well as the following procedures, where relevant:

e Leak testing;

* Recovery / disposal;

¢ Evacuation;

e Un-brazing and brazing;

e Charging;

e Component replacement.

The information outlines the critical points which differ from those for conventional
refrigerants. The information is intended for experienced service and maintenance
technicians. It is recommended that technicians have an individual F-gas certificate to
demonstrate competence in handling traditional refrigerants, and undergo additional training
on the specific alternative refrigerant. Technicians should attend in depth training before
working with alternative refrigerants.

5. Retrofitting existing systems
This module covers retrofitting with alternative refrigerants focusing on options for replacing
R404A or R507A and other high-GWP refrigerants with lower GWP alternatives in existing
systems. The emphasis is on emerging HFOs.

6. Checklist of legal obligations when working with alternative refrigerants
This module covers key legal obligations related to low GWP alternative refrigerants including
information about the most important legislation and standards which apply specifically to RAC

systems which use an alternative refrigerant.

7. Measuring the financial and environmental impact of leakage
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This module provides an introduction to evaluating the financial, environmental, safety and
reliability costs of refrigerant leakage. Most alternative refrigerants have a low direct global
warming potential, but the other impacts of leakage (e.g. on energy consumption) are similar to
those for traditional refrigerants. So leakage matters and must be minimised whatever the
refrigerant.

8. Tools and guidance for conducting site surveys

This module covers Tools and Guidance for conducting site surveys and giving advice on
containment strategies showing how information from site surveys should be structured and
recorded so that it can be used to develop an effective leak reduction strategy. Advice is
included on the preparation of reports and recommendations using appropriate tools and
templates.

Outcomes of the Training:
On successful completion of the eight modules, the participants should be able to:

¢ Undertake effective site surveys;

¢ Assess how a system can be improved to reduce leak risk;

¢ Assess leakage risks and the potential for leakage reduction;

¢ (Calculate the refrigerant charge in a system using a charge calculator and other methods;

e Collect and evaluate site survey data using the recommended site survey record sheet;

e Provide advice and recommendations to customers on reducing refrigerant leakage at
their sites;

* Write a practical site survey report for customers;

e Evaluate the effectiveness of site surveys and follow up actions to reduce leakage and
contain refrigerant.

Adapting Real Alternatives eLearning to the Centre of Excellence:

Translation of Real Alternatives into Russian: Real Alternatives offer translation rights on a
licencing basis at a one off cost of around 2,500 euro to new participants. This is to cover costs
for hosting the eLearning, registrations and websites etc. Translation costs for the contents of
the modules is in addition.

Real Alternatives can organise a collaborative approach with national associations, institutes or
bodies to raise funds, seek commercial sponsorship of the pages, and to enter into
arrangements with local training providers to give them certification rights. It is proposed in the
future to offer an Assessment and Certification service — the examination questions and papers
are already prepared. This will enable the Centre to recoup some of the costs by charging a fee
for issuing Certificates to candidates who pass the exams.
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Annex VII

Programme Course on: Hydrocarbon Refrigeration Systems

Duration: 5 Days

Refrigeration principles and fundamentals, Refrigerants, temperature-pressure relation
and diagrames, refrigerant properties;

Thermodynamic principles;

Refrigeration cycle;

Basic components of the refrigeration cycle;

Practical applications of Hydrocarbons in the refrigeration servicing sector;
Presentations of hydrocarbon applications in window and split type air-conditioners,
chiller, etc.;

Safe handling of flammable refrigerants;

Equipment design and conversion for hydrocarbon/flammable refrigerants;
Methodology for the conducting of risk assessments for systems and equipment using
hydrocarbon/flammable refrigerants, e.g. electrical components;

Methodology for the experimental and numerical performance evaluation of systems
with alternative refrigerants and components.
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Annex VIl

Programme Course on Ammonia and Carbon Dioxide Refrigeration Systems

Duration: 5 Days

Ammonia

Classification and utilization:

— Food industry, dry stores for the preservation of fruit, meat, fish and vegetables;

— Chemical and pharmaceutical industries;

— Air-conditioning, freezing tunnels.

Compressors: screw, centrifugal, single and double phase compressors;

Condensers: evaporative, tube condenser, plate condenser, air-condenser;
Evaporators: static evaporator, ventilated evaporator, tube evaporators, flooded
evaporators;

Feeding systems: thermostatic systems, pump systems;

Water and /or low temperature liquid (chillers);

Separation and recovery of oil from wet evaporators;

A few examples of different kinds of projects, application calculations and operations;
List of the main problems. Detection methods and solutions;

A wide selection of plant schemes, their components and comparison with their enthalpy
diagram.

Carbon Dioxide

Thermodynamic characteristic of carbon dioxide as refrigerant - p/h diagram;
Subcritical and Transcritical operations;

Specific components for carbon dioxide;

Refrigeration and Air-conditioning applications with CO,;
Cascade Systems;

Vacuum-Charging procedures;

Leak testing

Recovery or venting of COy;

High pressures and safety issues, first aid;

National and European Regulations and standards;
Transport and storage requirements;

Safe handling of the refrigerant;

Logbook.

Tools required for Training

.

Nitrogen Regulator 0-50Bar (1/4” outlet);
Cylinder of High Purity Nitrogen;
Nitrogen Pressure Testing Rig;
Refrigerant Recovery Unit;
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Electronic Weighing Platform;
Refrigerant Recovery Cylinder;
Refrigerant Charging Cylinder;
Electronic or analogue Vacuum gauge;
Manifold set (ideally 4 way);

. Hoses for above (yellow, blue, red) with ball valves;
. Vacuum Pumps (3-5cfm);

. Vacuum Pump Hose (3/8");

. Electronic Leak Detector;

. Propriety Leak Spray;

. Temperature meter (with K probes);

. Current Clamp (ammeter);

. Selection of Screwdrivers;

. Selection of Refrigeration Pipework;

. Pipe Cutters;

. Pipe Deburring Tool;

. Pipework Expanders;

. Hacksaws;

. Brazing Rods;

. Flaring Tool;

. F-gas Log Book;

. Example of a Waste transfer note;

. Brazing facilities, Acetylenes — Oxygen;

. Copper 16 mm;

. Test Rig for Temperature and Pressure measurements.
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Annex IX

Example of a Technology Guide

Emerson Climate Technologies “Commercial CO2 Refrigeration Systems, Guide for Subcritical
and Transcritical CO, Applications”

Chapter 1. Introduction
Chapter 2. CO2 Basics and Considerations as a Refrigerant

Section 1. Criteria for Refrigerant Selection

Section 2. Properties of R744

Section 3. An Introduction to Transcritical Operation

Section 4. Behavior in the Reference Cycle

Section 5. R744 Hazards

Section 6. Comparison of R744 with other Refrigerants

Section 7. Advantages and Disadvantages of R744 as a Refrigerant

Chapter 3. Introduction to R744 Systems

Section 1. Introduction to Retail Transcritical Systems

Section 2. Introduction to Retail Cascade Systems

Section 3. Secondary Systems

Section 4. Selecting the Best System — Booster vs Cascade vs Secondary

Chapter 4. R744 System Design

Section 1. Transcritical Booster Systems
Section 2. Cascade Systems

Section 3. Secondary Systems

Section 4. Design for Pressure

Section 5. Design for Ease of Service
Section 6. Fixed Leak Detection
Section 7. Cooling Capacity

Section 8. Capacity Modulation
Section 9. Pipe Work and Jointing
Section 10. Lubricants and Oil Return
Section 11. Materials

Section 12. Potential for Heat Reclaim

Chapter 5. R744 Systems - Installation, Commissioning and Service
Section 1. Good Installation Practice

Section 2. Charging R744
Section 3. System Checks
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Section 4. Service
Section 5. Putting the System Temporarily Out of Service
Section 6. Maintenance

Conclusion
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Annex X

Certification Process

Levels of Qualification

Category | To carry out all activities on all stationary refrigeration and air-conditioning
systems and heat pumps (leak checking, recovery, installation or service and
maintenance)

Category Il To carry out these activities in equipment with a charge of less than 3 kg, (6kg
if hermetically sealed and labelled)

Category lli Recovery activity only

Category IV Leak checking only

Category | Certificates cover all activities and most RACHP technicians will need this. Some
larger end users may wish to train in-house maintenance engineers to carry out regular leak
checking — but a Category | Certificate holder will be needed to fix any repairs identified.

Category Il was designed for small equipment specialists such as domestic equipment
operatives. Specialist qualifications are available for those working on mobile air-conditioning.

The amount of training required to pass this assessment varies according to the individual’s
knowledge, expertise and current qualifications. Typically training requires from 2 to 3 weeks in
a properly equipped training facility.

The final assessment includes a theory and a practical test. Apprentices and trainees who do not
hold these qualifications can only work under supervision of a qualified person.

Assessment

The F-gas Qualification will include practical assessments and a multiple choice examination to
test knowledge of theory principles. The theory test will cover areas such as:

e Basic thermodynamics;

* Basic refrigeration cycle;

¢ |dentifying condition and state of refrigerant;

e Determining operating conditions and efficiency;

¢ Monitoring system performance for indications of refrigerant leakage;

* Understanding of environmental impact of F-gases;

¢ Knowledge of equipment record keeping requirements;

e Knowledge of key components and risk of leakage associated with them.

The practical test is similar to existing refrigerant handling assessments but will incorporate
some extra tasks. It will be carried out on a test rig and assessed on a standard marking sheet:
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e Brazing pipe jointing as used to install components;
* Pressure Testing;

e Charging with Refrigerant;

e Inspecting for Leaks, Rectifying and Re-checking;

e Connecting and disconnecting Gauges;

* Recovery of refrigerant.

Successful candidates are issued with a Certificate stating which Category and type of work they
can carry out. The Certificate may be withdrawn or suspended if necessary and end users or
employers will be able to verify they are valid. An example of an assessment criteria is given in
Annex XI.
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Annex Xl

Example of Test Specification for Handling Fluorinated Gases and Ozone
Depleting Substances (Category | Personnel) — City and Guilds UK

The score reports will show five sections, one for each of the five unit learning outcomes:

* Be able to identify basic systems, terms, principles, units and how these relate to theory
and thermodynamics of vapour compression cycles and refrigerants.

* Be able to identify the causes and effects of global warming and climate change.

* Be able to identify causes and effects of ozone depletion.

e Be able to identify stationary refrigerant, air-conditioning and heat pump system
components, functions and leakage risk.

* Be able to identify hazard and safe working practices for installation, commissioning and
handling of refrigerants.

A mapping document can be found below which shows how the current test section areas
match the unit’s assessment criteria and also the new test specification.
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TestSpec2079-101, 6187-230,7189-209 Handling Fluorinated Gases and Ozone Depleting

Substances (Category | Personnel)

Time: 80minutes No of question: 40

Outcome

Assessment Criteria

Number
of
questions

Be able to identify
basic systems, terms,
principles, units and
how these relate to
theory and
thermodynamics of
vapour compression
cycles and
refrigerants

identify the standard units relating to category | systems
Identify the terms and principles of basic
theory/thermodynamics that relate to category |
systems

(basic vapour compressions cycle, key terms and P-h
diagrams)

Identify the terms and principles of basic
theory/thermodynamics that relate to category |
systems

(function of compressor, condenser, expansion device
and evaporator)

Identify the terms and principles of basic
theory/thermodynamics that relate to category |
systems

(condition/state of refrigerant by use of a refrigerant
comparator or service gauge)

Identify the terms and principles of basic
theory/thermodynamics that relate to category |
systems

(reasonable operating conditions for a condenser and
evaporator for a range of applications)

Identify the terms and principles of basic
theory/thermodynamics that relate to category |
systems

(features of zeotropic blends)

11

Be able to identify the
causes and effects of
global warming and
climate change

Identify the stated causes of climate change

Identify how the Kyoto Protocol aims to reduce the
effect of greenhouse gas emissions

Identify direct and indirect Global Warming Potential
(GWP) of the common hydrofluorocarbon (HFC) and
hydrocarbon (HC) refrigerants

Identify the importance of energy efficiency on
greenhouse gas emissions to atmosphere

Identify the basic requirements of Regulation (EC) No
842/2006 and other relevant regulations

Identify the equipment records/commissioning data
requirements of Regulation (EC) No 842/2006 and all
appropriate regulations and standards.
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Be able to identify Identify Ozone Depletion Potential (ODP) of 2
causes and effects of hydrochloroflurocarbon (HCFC) refrigerants
ozone depletion Identify the effect of chlorine on ozone depletion

Identify the basic requirements of Regulation (EC)

2037/2000

Identify the aims and impact of the Montreal Protocol
Be ableto Identify the function of and the role/importance of 14
identify monitoring system performance for indications that
stationary leakage has occurred from equipment (control and line

refrigerant, air-
conditioning and
heat pump
system
components,
functions and
leakage risk

components) relating to category | systems

Identify potential leakage points of refrigeration/air-
conditioning and heat pump equipment

Identify the requirements and procedures for handling,
storage, transportation and disposal of contaminated
refrigerant and oil

Identify the function of stationary refrigeration, air-
conditioning and heat-pump system equipment (major
components)

Identify the risks of refrigerant release associated with
equipment (major, control and line components)
(Compressor)

Identify the function of stationary refrigeration, air-
conditioning and heat-pump system equipment (major
components)

Identify the risks of refrigerant release associated with
equipment (major, control and line components)
(Condenser)

Identify the function of stationary refrigeration, air-
conditioning and heat-pump system equipment (major
components)

Identify the risks of refrigerant release associated with
equipment (major, control and line components)
(Evaporator)

Identify the function of stationary refrigeration, air-
conditioning and heat-pump system equipment (major
components)

Identify the risks of refrigerant release associated with
equipment (major, control and line components)
(Thermostatic expansion valve and capillary tube
restrictor)

Identify how the state/condition of equipment (major
components) can lead to refrigerant release
(Compressor)

Identify how the state/condition of equipment (major
components) can lead to refrigerant release
(Condenser)
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Identify how the state/condition of equipment (major
components) can lead to refrigerant release
(Evaporator)

Identify how the state/condition of equipment (major
components) can lead to refrigerant release
(Thermostatic expansion valve and capillary tube
restrictor)

Be able to identify
hazard and safe
working practices
forinstallation,
commissioning
and handling of
refrigerants

Identify the hazards and safe working practices
associated with flame brazing

Identify the hazards and safe working practices
associated with nitrogen pressure testing
Identify the hazards and safe working practices
associated with refrigerant release
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Annex XlI

Outline of Relevant Standards and Legislation

Title

Refrigerants -- Designation and
Safety Classification

Guidance (relevant to flammable
refrigerants)
An unambiguous system for
numbering refrigerants. Itincludes
safety classifications (A1, A2, and A3).

Refrigerating systems and heat
pumps — Safety and environmental
requirements, Basic requirements,
definitions, classification and
selection criteria

Practical limit
Maximum charge sizes

Refrigerating systems and heat
pumps — Safety and environmental
requirements, Design,
construction, testing, marking and
documentation

High pressure protection
Ventilated enclosures

Refrigerating systems and heat
pumps — Safety and environmental
requirements, Installation site and
personal protection

Machinery rooms Refrigerant
detectors

Refrigerating systems and heat
pumps — Safety and environmental
requirements, Operation,
maintenance, repair and recovery

Repairs to flammable refrigerant
systems

Competence of personnel working on
flammable refrigerant systems

Explosive atmospheres —
Equipment — general requirements

Categorisation of flammable gases
Classification of equipment Zones

Explosive atmospheres —
Classification of areas — explosive
gas atmospheres

Zones and classification of equipment
Leak simulation testing
Air flow requirements

Explosive atmospheres — Electrical
installations design, selection and
erection

Location of sources of ignition Wiring

Explosive atmospheres —
Equipment protection by type of

o, n

protection “n

Electrical equipment and enclosures
for use in potentially flammable areas
Labelling of electrical equipment
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Household & similar electrical
appliances — Safety

Part 2-24: Particular requirements
for refrigerating appliances, ice-
cream appliances & ice-makers

Systems with less than 150 g
flammable refrigerant charge.

Household & similar electrical
appliances — Particular
requirements for electrical heat
pumps, air-conditioners and
dehumidifiers

Design, application and servicing of AC
systems using flammable refrigerants.

Household & similar electrical
appliances — Safety

Part 2-89: Particular requirements
for commercial

refrigerating appliances with an
incorporated or

remote refrigerant condensing unit
or compressor

Systems with less than 150 g
flammable refrigerant charge, leak
simulation testing for area
classification.

European Agreement concerning
the International Carriage of
Dangerous Goods by Road

Transport of flammable gases in
systems or equipment by road

Regulations concerning the
international carriage of dangerous
goods by rail

Transport of flammable gases in
systems or equipment by rail

41




Annex Il

Annex Xlil

Examples of ASHRAE Self-directed Learning Courses

FUNDAMENTALS OF REFRIGERATION
Chapter 1: Fundamentals of Refrigeration

Introduction

Types of Refrigeration Systems

Major Processes of Vapor-Compression Refrigeration
Heat-Pump Cycle

The Field of Refrigeration

Skill Development Exercises

Chapter 2: Fundamentals of Thermodynamics

Thermodynamic Properties of Fluids
Thermodynamic Laws and Applications
Efficiency of Refrigeration and Heat-Pump Cycles
Energy Calculations

Skill Development Exercises

Chapter 3: Multistage and Cascade Refrigeration Cycles

Single-Stage ldeal Refrigeration Cycle
Two-Stage Ideal Refrigeration Cycle

Cascade Refrigeration Cycle
Refrigeration-System Performance Parameters
Deviations of Actual Refrigeration Systems from
Ideal Systems

Refrigeration System Types

Skill Development Exercises

Chapter 4: Evaporators

Psychometrics of Moist-Air Cooling
Air-Cooling Evaporators
Liquid-Cooling Evaporators

Skill Development Exercises

Chapter 5: Compressors
Reciprocating Compressors

Rotary Screw Compressors
Rotary Vane Compressors
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Scroll Compressors
Centrifugal Compressors
Skill Development Exercises

Chapter 6: Condensers

Condensation Processes
Air-Cooled Condensers
Water-Cooled Condensers
Evaporative Condensers
Skill Development Exercises

Chapter 7: Refrigerant Flow in Pipes, Valves, and Pumps

Fluid Flow in Pipes

Valve and Pipe-Fitting Equivalent Length
Pumps

Skill Development Exercises

Chapter 8: Expansion Devices

Capillary Tubes and Short Tube Restrictors
Pressure Control Valves

Thermostatic Expansion Devices
Electronic Expansion Valves

Hand Expansion Valves

Level Control Valves

Turbo Expanders

Skill Development Exercises

Chapter 9: Pressure Vessels and Refrigerant Management

Suction Line Accumulators
Receivers

Surge Drums

Flash Tanks and Intercoolers
Refrigerant Inventory

Skill Development Exercises

Chapter 10: Refrigerant Selection

Types of Refrigerants

Saturation Pressure and Temperature of a Refrigerant
Refrigeration Capacity and Efficiency

Safety of Refrigerants

Environmental Impact of Refrigerants

Codes and Standards
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Skill Development Exercises
Chapter 11: Product Cooling, Freezing Loads, and Cooling Secondary Fluids

Cooling Food Products
Freezing Food Products

Food Freezing Equipment
Cooling Liquid-Food Products
Cooling Secondary Fluids
Skill Development Exercises

Chapter 12: Practical Guide to Refrigeration Systems
Refrigeration Racks and Display Cases
Refrigerated Warehouses

System Operation

Meat Processing

Pharmaceutical Refrigeration
Refrigeration

Skill Development Exercises

Appendix A: Sample Refrigerants
Appendix B: Pressure-Enthalpy Diagrams
Appendix C: Supplemental Tables

Skill Development Exercises
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Annex XIV

Examples of ASHRAE On-Line Courses

AC and Refrigeration Principles

Explains the concepts of refrigeration, thermodynamics, refrigerants, and refrigeration cycles. 9
PDHs.

Explains the concepts of refrigeration, thermodynamics, refrigerants, single and multi—
refrigeration cycles.

e Concept of refrigeration and the most commonly used refrigeration systems.

e Concepts of thermodynamic states, properties, and laws, efficiency (coefficient of
performance) and defines the maximum coefficient of performance for a heat pump and
refrigeration cycles.

e Components and the use of psychrometric charts.

» Differences between single and multi-stage refrigeration cycles.

e Overall system performance parameter.

e Concept of refrigerant and its economic viability.

* Changes in the list of available refrigerants.

The course is made of up 6 independent courses which may be taken separately:

* Heat Transfer and the Basic Refrigeration Cycle.

e Thermodynamic States, Properties, and Laws.

e Psychrometrics.

* Multi-Stage and Cascade Refrigeration Cycles.

* Refrigeration System Parameters and Performance.
* Refrigerants.

AC and Refrigeration Equipment

Describes air cooling and liquid cooling evaporators, positive displacement and aerodynamic
compressors.

Describes the configurations and operation of air cooling and liquid cooling evaporators,
positive displacement and aerodynamic compressors and the different heat transfer processes.

After completing this course package, you will understand the:
* Configuration and operation of air cooling and liquid cooling evaporators.
e Operating principles of positive displacement and aerodynamic compressors.

* Basic convection heat transfer processes involved in the condensation of the refrigerant
vapor discharged from the compressor.
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* Two modes of fluid flow in a pipe: laminar and turbulent.

e The Darcy-Weisbach equation and the Moody chart.

* Information concerning various expansion devices.

* Functions of vessels that may be included in a refrigeration system that store liquid
refrigerant and to separate liquid from vapor.

The course is made of up 6 independent courses, which may be taken separately.

* Evaporators.

e Compressors.

* Condensers.

* Pipes, Valves and Pumps.
e Expansion Devices

e Pressure Vessels.
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Annex XV

Conference Seminars 2011-2015

More than 600 hours of expert presentations on topics useful for project preparation, training,
research, and updates on emerging technologies.

Examples:

2015-01 Alternative Refrigerants for Residential Refrigerator-Freezers: Low GWP Options
for Self-Contained Refrigeration Systems

2015-01 International Codes and Standards Issues Impacting use of A2L Refrigerants in
Unitary Heat Pump and Air-Conditioning Equipment: Standards Development for
2L Flammable Refrigerants

2014-06 Chiller Efficiency and Standard 90.1: Today and Future

2014-06 Advances in Low Global Warming Potential (GWP) Refrigerants: Considerations
for the Development of Sustainable Refrigerants for Air-Conditioning

2014-06 Advances in Low Global Warming Potential (GWP) Refrigerant:
Refrigerant/Lubricant Properties of New Low GWP Options

2014-06 Advances in Low Global Warming Potential (GWP) Refrigerants: Zero-Ozone
Depleting Potential (ODP), Low-GWP Working Fluids for High Temperature Heat
Pumps

2014-06 Advances in Low Global Warming Potential (GWP) Refrigerants: Sustainable
Refrigerant Solutions for HVAC&R

2013-01 System and Components Performance and Efficiency with Low-GWP Refrigerants:
Testing of Low GWP R-404A Alternatives in Commercial Refrigeration Systems

2013-01 System and Components Performance and Efficiency with Low-GWP Refrigerants:
Developments in Very Low-GWP Refrigerants for Stationary HVAC&R Systems

2013-01 System and Components Performance and Efficiency with Low-GWP Refrigerants:
Technology Issues Regarding Refrigeration Blends

2013-01 System and Components Performance and Efficiency with Low-GWP Refrigerants:
A Multifunctional Two-Stage Transcritical CO2 System with Parallel Compression

GTP WM Ultrasonic Welder Flammable gas discharge system
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Annex XVI
Pilot Refrigeration Plant Based on Natural Refrigerants

A pilot refrigeration plant based on natural refrigerants is an energy-efficient system with
refrigerating, air-conditioning and/or heat pump equipment containing zero-ODP and zero- or
low-GWP (<10) refrigerants together with supervisory and monitoring systems, information
internet-site and other promotion means. An integral feature of such system is significantly
higher energy efficiency performance as compared to systems containing ODSs and/or
greenhouse gases.

The pilot refrigeration plant should have the following key features:

* Potential for wide ranging replication throughout the A 5 Countries in Europe & Central
Asia.

» Refrigerating, air-conditioning and/or heat pump equipment containing zero-ODP and
GWP<10 refrigerants installed at an existing facility of any purpose (supermarket,
industrial plant, airport, sports facility, office building, hotel, etc.).

e At least 20 % improvement of energy efficiency performance as compared to similar
systems containing ODS and F-gases.

* Availability of supervisory and monitoring systems ensuring improvement of energy
efficiency performance, continuous control, and operation data output, recording and
analysis.

* Project energy efficiency proved by documents and calculations that reflect increased
energy efficiency obtained via transition from ODS (such as CFC, HCFC) or HFC to
refrigerants with zero ODP and GWP<10.

e Availability of the informational internet-site with detailed regularly updated data on key
parameters, system operation, and other appropriate technologies with zero ODP and
low GWP (<10), database of such systems, respective legislation, etc.

e Use of refrigerants either widespread on the territory of the A 5 Countries in Europe &
Central Asia for which proliferation conditions and/or the governments’ support are
already provided, which is important for the project’s reproducibility. In respect of the
Project document such substances may be, in particular, ammonia, carbon dioxide,
hydrocarbons, water, and other GWP<10 refrigerants.

* Prepared informational materials, press-releases, and presentations for media
publications.

e Location in large regional centres in an accessible location.

* Holding of a formal opening ceremony of the energy-efficient demo project.

e Opportunity for visits by specialists, governmental and international delegations on
agreement, at least 3 times a month, to share advanced experience and study its
implementation features.
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Annex XVII

Target Audience of the Regional Centre of Excellence for Training and
Certification and Demonstration of Low-GWP Alternative Refrigerants

The Regional Centre of Excellence will serve as a base knowledge and technology transfer center
for the target groups:

A. Service engineers and technicians on handling systems with flammable refrigerants,
refrigerants with high pressure characteristics like R744 (carbon dioxide, CO,) as well as
toxic ones like R717 (ammonia, NH3);

B. Design engineers on the choices available for the different sub-sectors;

C. Production and operations engineers/technicians on converting existing production
lines to alternative refrigerants.

In addition representatives of the following organizations may be trained:

» governmental executive bodies that perform as regulators and/or initiate ODS use
legislation (such as ministries of environment protection, industry, trade, economic
development, internal affairs, customs bodies, etc.), and their regional offices;

* law enforcement forces and environmental bodies in charge of control over ODS trans-
border movement and circulation;

e purchasers of refrigeration and air-conditioning systems;

* business entities engaged in ODS production;

* business entities planning to establish production of ozone- and climate-safe
alternatives;

* business entities using ODS and ozone- and climate-safe alternatives;

* business entities engaged in disposal of ODS-containing (and/or F-gas containing)
equipment;

* business entities engaged in ODS export, import, and transfer;

* business entities engaged in ODS storage;

* business entities engaged in ODS recuperation;

* business entities engaged in ODS reclamation;

* business entities engaged in ODS recirculation (recycling);

* business entities engaged in ODS destruction.
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