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UCIOJHUTEJIBHBIA KOMUTET
MHOI'OCTOPOHHEI'O ®OHJA AJIA
OCYILECTBJIEHUA MOHPEAJIBCKOI'O [TPOTOKOJIA

CeMbJecsT mecToe COBEIIaHne

Momnpeans, 9-13 masa 2016 rona

HPOEKTHBIE ITPEJUVIOKEHUSA: IO/ KHO-A®PUKAHCKAS PECITYBJIIMKA

I[aHHLIﬁ AOKYMCHT COJACPKUT 3aMCYaHUsA U PCKOMCHIAAIWMU CCKpeTapuara IO CJICAYIOIIUM
ITPOCKTHBIM NPCATIOKCHUAM

IIeHOMaTEepHAIBI

° I[eMOHCTpaLII/IOHHHﬁ IIPOCKT MO M3YUCHHUIO TEXHUYCCKUX U 3KOHOMHUYECKHUX }OHI/IZ[O
MNPpEeUMYILIECTB TMPUMCHCHUA BaKyyMHof?I HWHXCKIMU Ha NOPpCANPpUATHU I10

MPOU3BOCTBY COCTABHBIX MaHENICH MOCIe MePeOCHAICHUS 000PYI0BaHUS C
I'X®VY-141b na nedrau

Ilo>Tanueiil OTKa3

e  IlmaH opraHu3allMOHHOM JESITEIHHOCTH MO MO3TAITHOMY OTKa3y OT IOHN 0
I'’X®DY (aran I, Tpetwuii Tpan)

JloKyMeHTBbI, OJrOTOBJICHHBIE K COBEIaHUIO VIcHoHUTENbHOrO KoMHUTETa MHOrOCTOPOHHETO (hOHA IS OCyIIeCTBICHHs MOHPEabCKOro
HPOTOKOJIA, HE NPEAPEIIAlOT HU OHOTO U3 pelleHuil, koTopble McronHuTeNbHbI KOMHTET MOXKET IIPUHATD I10CIE BBITYCKa JOKYMEHTA.
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®OPMA OHEHKHU ITPOEKTA - HEMHOI'OJIETHHE ITPOEKTbI

IOxH0-Appukanckas Pecnny0iuka

HA3BAHMUE ITPOEKTA

JABYCTOPOHHEE YYPEXJIEHUE/YYPEX/JIEHUE-UCIIOJIHUTEJIb

a)  JIeMOHCTpPaMOHHBIH TNPOEKT MO H3YyYCHHIO TEXHHUYECKHX M HKOHOMHYECKHX
MIPEUMYILECTB TNPUMEHEHUs BaKyyMHOW MWHXKEKIMH Ha MPEIPHATHH I10
MIPOM3BOACTBY COCTaBHBIX IIaHEJIEH IIOCIEe MepeoCHAIEHHs OO0OpYIOBaHUS C

I'X®DVY-141b na nenran

IOHUJI0

HAIIUOHAJIBHOE KOOPIANHUPYIOUIEE HauuonanbHbIi Opras 0o 0301y
YUYPEXKXKJEHUE
HNOCJIIEAHUE NPEACTABJIEHHBIE JAHHBIE O IIOTPEBJIEHUHW OPB, YKA3AHHLBIE B
MIPOEKTE
A: TAHHBIE B COOTBETCTBHUM CO CTATBEM 7 (TOHHBI OPC, 2014 I'., 10 COCTOSIHAIO HA
MAPT 2016T.)
| IXoY | 238,58 |

B: JIAHHBIE CTPAHOBOM ITPOITPAMMBI IO CEKTOPAM (TOHHBI OPC, 2014 T., IO

COCTOSIHUIO HA MAPT 2016 T'.)

'’Xoy-22 142,36
'Xdy-123 1,33
'’Xdy-141b 93,5
'’XdY-142b 1,71
'Xdy-225 1,90

| OcraTounoe norpedaenne 'XDY, orpevamee kpurepusam puHancuposanus (Touasl OPC) | 193,34 |

ACCUTHOBAHMUA IO BUSHEC-IVIAHY ®duHAHCHPOBaHHUE Ho>Tanublii 0TKA3
HA TEKYIIUU T'OJQ noaa. CIIIA (Tonnsl OPC)
a) H/T H/TI
HA3BAHME ITPOEKTA:
HUcnons3oBanue OPB Ha nmpenmpusarun (tonasr OPC): 4,18
OPB, nomexxaniue BeiBoay (Torasr OPC): H/TI
OPB, nojiexxanue BBoxy (ToHHs! OPC): H/1I
[TporomKuTeNnbHOCTD POEKTa (B MecsIax): 16
[lepBonauanbHas 3anpomenHas cymma (ot CIIIA): 493 366
OxoHyatenbHbIe pacxoabl Ha poekT (gomr. CIIA):
JlonoaHUTENbHBIE KAIUTAIbHBIE PACXOIBI: 202 000
Henpensunennsie pacxons (10%): 20200
JIONOTHUTENbHBIE SKCIUTyaTallMOHHbBIE PACXOIBI: H/TI
OO01mas CTOMMOCTB TIPOEKTA: 222200
VYuactue opraHuzanuii Ha MecTHOM ypoBHE (%): 100
OkcnopTHBII KoMTOHEHT (%): H/1
3anpormrenssiit rpant (momwt. CHIA): 222200
OddextuBHocts 3atpat (moyt. CIIA/kr) H/TT
JKCIUTyaTallMOHHBIC PACcXOAbl yapexxaeHus-ucrnonaurens (B ot CIIA): 19 998
O061as cToMMOCTh poeKTa A1t MHOrocToponHero gouma (ot CIIA): 242 198
Cratyc BcTpeunoro (unancupoBanus (da/Her): Ha
Hanngre KOHTPOIBHBIX 3TANOB I MOHUTOpHHTA TipoekTa ([a/Her): Ha
PEKOMEHJAIINSI CEKPETAPUATA st paccmoTpenust B
VHJIMBUIYJIFHOM TOPSIIKE
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OIIMCAHMUE ITIPOEKTA

Ucrtopus Bompoca

1. Ot mmenu npasutenberBa HOxHO-Adpukanckort PecmyOmmkn FOHWJIO mpencraBmima 75-my
COBCUIaHNTIO I[eMOHCTpaHHOHHBIﬁ IMPOCKT MO U3YYCHUIO TCXHHYCCKHUX W 3KOHOMUYCCKUX MNPCUMYILIECTB
MPUMEHEHUSI BAaKyYMHOW WMHXCKIMM HA MPEINPHUATAU 1O MPOU3BOACTBY COCTAaBHBIX IaHEJCH IMOCIe
riepeocHamenus obopynoBanus ¢ ['XDVY-141b ma merram ma cymmy 372 366 momr CIIIA mtroc
AKCIUTyaTallMOHHBIE pPAacXolbl yupexkneHus B pasmepe 26 066 momn. CIIA B cooTBeTCTBHH C
TepBOHAYANBHBIM MpeAcTaBIcHHeM'”. B Xome JambHEHIIEro OGCYXICHHS B KOHTAKTHOH TpYyIIIE,
CO3/IaHHOMW I PAaCCMOTPEHUS BCEX MPOEKTOB LISl IEMOHCTPALMU TEXHOJOTHI ¢ HU3KUM MOTEHIINAIOM
riobanbHoro motervierns (I1ITI), mpeacTaBieHHBIX Ha 75-M coBemaHWH, VICITONHUTETHHBI KOMHUTET
MPUHSUT PElICHUE OTIOXHUTh PACCMOTPEHHE CEMH JEMOHCTPALMOHHBIX MPOEKTOB, BKIOYAs MPOEKT MO
MPUMEHEHUI0 BaKyyMHOH nHxekiuu i KOxHoii Adpuku, 1o 76-To coBemianus (perienue 75/42).

2. Ot umenu npaButenberBa FOxHO-Adpukanckoit Pecybmmkn FOHNUJIO BHOBE mpeacTaBuiia Ha
76-M COBEIIaHUH BBIIIECYTIOMSHYTBIM JeMOHCTPAIIMOHHBIA MPoeKT Ha cymmy 493 366 momt. CHIA mitoc
JKCIUTyaTallMOHHBIE pacXosl yupexaeHus B pazMepe 37 002 momur. CIIIA. Pa3zHuma B CTOMMOCTH MEXKAY
MPOEKTHBIMU TIPEJIOKEHUSIMU, TPEJCTABICHHBIMU Ha 75-M W 76-M COBELIAHUSX, CBfA3aHA C
YMEHBIIEHHEM pAacIpe/ielIeHHs] pacXoJ0B B IOCIEAHEM IPOEKTE M HE3HAYUTEIbHBIMH Pa3NUYUsIMH B
pacxojax 3amjIaHuPOBaHHBIX MEPOIPUSTHH.

ﬂenn IIPOCKTA

3. Lenp maHHOTO MPOEKTa 3aKJIIOYAETCS B OICHKE MPEHMYILIECTB MPUMEHEHUS METOla BaKyyMHOMN
WHKEKIIUM C HMCIOJIb30BAaHHEM IMKJIONCHTaHA B KauyeCTBE BCIICHMBATENS B HMPOU3BOJCTBE COCTABHBIX
MaHeNIeH Ha MPeINpHATHH 110 IPOU3BOJICTBY TOPIOBOTO XOJIOIMIBLHOTO 000pyaoBaHus. OKUIaeTcs, 9To
METOJ BaKyyMHOW WHXXEKIHH OOECIeUYUT psii NPEUMYIISCTB IPH HCIOJIb30BAHUH CTaHIAPTHOTO
LUKJIONEHTaHa, B Pe3yJbTaTe 4ero MOXHO MOBBICHTH Tepmudeckuil KIIJ| (To ecTb CHM3HTH 3Ha4YeHHUs
ko3 dumenta namOaa); oOecneuuTs dydllee pacHpeAciIeHue MeHbl; CHUKEHUE TUIOTHOCTH neHbI (90%
Mo cpaBHEHHWIO ¢ cocraBamu Ha ocHOBe [ XDVY-141b); cokpaTuTh BpeMsl NPOU3BOJCTBA; M CHHU3HUTH
pacxoabl cbIpbs. TeXHOJOTHS TO3BOJSET H3BJICUCHHWE LMKJIONCHTaHa W HW30LMAHATHBIX MapoB
HETIOCPE/ICTBEHHO B TOYKE IPOMCXOKIACHHUS UIS YIy4IIeHHs! YCIOBHH O€30IIaCHOCTH BOKPYT Ipecca, 4To
MO3BOJIUT TIEPEKJIACCU(PUIIMPOBATL TIPOM3BOJICTBEHHYIO 30HY W3 Kareropum | B Kareropuio 2 B
COOTBETCTBUHM C KiaccuuKanueld o0OpynOBaHHS JJisi HWCIONB30BaHMS BO B3PBIBOOMACHBIX Cpelax
(ATEX), uto ympomaer TpeOOBaHHIA K BEHTHIISIUN 1 0€30aCHOCTH.

4, B Hacrosmee BpeMs pacxompl, CBSI3aHHBIE C OOECIIEUYCHHUEM CTPOTHX TpeOOBAHHWM I10
6€3OH3CHOCTI/I, SABIISAIOTCS OCHOBHBIM MMPEIATCTBUEM JJIsA 60.1166 IIHUPOKOro HUCITIOJIB30BAHU
YTICBOJIOPOJIOB B KAU4ECTBE BCIICHUBATEINICH, OCOOCHHO i MaJIbIX U CPEIHUX Ipeanpusatuii. [lpoexkTHoe
MpeUIOKEeHNE HAIPABJICHO Ha M3yUYeHHE MTPEUMYIIECTB B 001aCTH O€30MACHOCTH TEXHOJIOTHH BaKyyMHOU
WH)KEKINH 1 TIOTEHITHAala ISl CHYKEHHSI PACX0JI0B, CBSI3aHHBIX C 00ecTieueHrneM 0e301MacHOCTH.

Peanu3zanus npoekra

5. [Ipoexkr Oynmer ocymecTBusThes Ha mnpeanpustum Dalucon Refrigeration Products (DRP),
KOTOpOE BBIPA3UJIO TOTOBHOCTH MPOBECTH AEMOHCTPALMOHHBIN MPOEKT, BBIJEIHB IS 3TOTO OJHY JIMHHIO

' UNEP/OzL.Pro/ExCom/75/66.
? Ha 74-m coBewanuu Gbu10 YTBEpXkJCHO (PMHAHCHPOBAHHE HA MOATOTOBKY 3TOro mnpoekra Ha cymmy 40 000 momn. CILA mitroc
JKCILTyaTallMOHHBIE pacxonbl yupexkzaeHus B pasMepe 2 800 momr CIIA, mpu TOM HNOHMMaHHM, 4TO €TI0 YTBEpPXKICHUE HE

03HAYaeT YTBEPKACHUS NPOEKTa MM CyMMBI ero (PMHAHCHPOBAaHUS, Korjxa OyAeT IoJaHo MPOEKTHOE MpeUIoKeHHe (pelleHne
74/33).
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B CBOEM IIPOM3BOJACTBEHHOM Iiporecce. llpeampusitie TakXke COrjIacuiIoch OOECHEeYUTh IO3TAIHBINA
BbiBOA 38,04 ToHH ['XDVY-141b B cinywyae ycnemHod AeMOHCTpauuu 3(PQPEKTHBHOCTH TEXHOJIOTHU
BakyyMHOH wHxekuuu. B pamkax srama [ [IO/IIIO DRP momyumno ¢uraHCcMpOBaHHE Ha MEpPexXon ¢
ncronp3oBanusa I XDY-141b va Mmetnindopmuar.

6. Ha ypoBHe nmpeanpusiTus nepeocHaIIeHIe Ha MUKIOMCHTAHOBEIC TEXHOJIOTHH OyAeT BKIIOYATh B
ce0s MPeIOCTaBIICHUE TOTOBBIX TOJHMOJIOBBIX CMECEH Ha OCHOBE IIMKIIOTICHTAHA; MEPEOCHAIICHUE WU
3aMEHY [103aTOpa; MEPEOCHAUICHUE HWMEIOIIMXCS IPECCOB JUIsl MOATOTOBKM K BAKYYMHOM HMHIKEKIIUM;
Mephl 0€30IaCHOCTH IS MCIIOJIB30BAHUS JICTKOBOCILIAMEHSIONIETOCS BCIICHUBATEIS;, MPEIOCTABICHHE
TEXHMYECKOW TIOMOIIM, BKJIIOUAs WCIBITAHUS M TECTUPOBAHWE TMPOJYKIMH, a TaKXke OOydeHHE;
OTYETHOCTh 110 00ECIIEYeHUI0 OE30MMaCHOCTH U CePTUHUKAITHUS.

7. Oxumaercs, 9To MPOEKT OyAET 3aBepIcH B TCUCHHE 24 MECSIICB.

broker mpoekra

8. O06001eHHbIe JaHHBIE O PACX0/IaX MO0 MPOEKTY MPHUBEIEHBI B TA0IUIE 1.

Tabsauna 1. [lnanupyemble IPOEKTHBIE PACXO/IbI

DJ1eMeHTBI IPOEKTHBIX PACX010B PacueTHast CTOMMOCTD
(moaa. CIIA)
IIpousBoacTBO
[epeocHaieHre MEHO3aIMBOYHON TEXHUKU BBICOKOTO JIaBICHUS 80 000
Moaudukanus npecca Juisl BAKYyMHOM HHKEKIAN* 80 000
Ha6op 60koBbIx npoduieit (60 Mm 1 80 Mm) 20 000
CTaHuus IpeBapUTENLHOTO CMEITHBAHHUS 84 000
EMKOCTB /U151 XpaHEHUS IEHTaHa U BCIIOMOTaTelIbHOE 000pYI0BaHUE 20 000
Cucrema 1ojiaun a3oTa 2 000
Be30nacHoCTh NPOU3BOACTBA HA MPEINPUATHH
CucTeMa BEHTHISIMH M YAAJIEHUS BBIXJIOMHBIX TA30B 90 000
JlaTuMKy rasa, CATHAIM3AIUs, CHCTEMA KOHTPOJIS 50 000
ITpoBepka Ge30macHOCTH / MpOBEPKa COOTIOICHHUS TPEOOBAHM TEXHUKH 0€30MaCHOCTH 2 000
U cepTU(UKaLus
IMepeaua TeXHOIOTHIA/OOYYeHUE 25000
HWcnbITanust ¥ BBOJ[ B SKCILTYaTAIUIO 75 000
IIpoMe:KyTOUHBII HTOT 528 000
HenpensuaeHnbIe pacxopl 52 800
IIpomMesKyTOUYHBIH UTOT 580 800
OueHOUHBIH 00bEM JOTOIHUTENBHBIX IKCIUTYaTAIMOHHBIX PACXO/I0B (87 434)
Pacxoanl 493 366

* Bakyymnuast kamepa (35 000 momn. CIIIA), BakyymHast ycranoBka (24 000 gomn. CIIA) u BakyyMHBIE (OpMBI W GOKOBBIE
mpodunu (21 000 goyut. CIIA)

3AMEYAHUA U PEKOMEHIAIIUU CEKPETAPUATA
3AMEYAHUA

9. CekperapuaT OTMETHJI, YTO B COOTBETCTBHU C peuieHueM 72/40 B mpeasoxkeHrne ObLIIM BHECEHBI
W3MEHEHHUS C TeM, YTOObl 00eCHeyuTh IOMOJHHUTENbHOE OOOCHOBAaHME AJISI YTBEPXKAEHHUs NpoekTa. B
JaCTHOCTH, BHOBb NPEACTaBJICHHOE IPENIOKEHHE HANPABICHO HA MCCIEJOBAaHHE IPEUMYIIECTB
0€301acCHOCTH TEXHOJIOTUH BaKYYMHOW WHXKEKIIUH M MMOTEHIMANA JUIsl CHIDKCHHS KalTUTaJbHBIX PAcX0/I0B
Ha oOecmedeHue Oe3omacHocTu. CHcTeMa BaKyyMHOW HMHXEKIMH moTpeOyer Oombmiero o0beMa
IPeIBApUTEIbHBIX KalMTAIbHBIX 3arTpaT. Tem He MeHee, OHa 00JazaeT MOTEHIMAIOM Ul SKOHOMMU
CpelCTB Oaroaps MOBBIICHNIO 0€30MaCHOCTH U 00Jiee BBICOKOMY Ka4eCTBY KOHEUHOMN MPOTYKINH.
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ynoOcTBa  pes3yibTaThl  TUCKyCcCHH  MeEXay cekperapuarom u  IOHUJIO 1o

ACMOHCTPAMOHHOMY IMPOCKTY, IMPCACTABJICHHOMY Ha 75-M u 76-Mm COBCIIAHUAX, KPATKO MH3JIOKCHBI

10. st
HIDKE:
a)
b)
c)
d)

B pamkax srtama I minaHa opraHu3allMiOHHOM NESITENHHOCTH IO MO3TAMHOMY OTKa3zy OT
I'Xoy (IOAIMO) B OxHON Adpuke hpruHaHCUpOBaHUE OBUTO YTBEPKICHO TS TIOJHOTO
nosTanHoro otkaza or ' X®dVY-141b B crpane. B cBsa3u ¢ stum, ¢ sHBaps 2016 roga
MIPaBUTEIHCTBO BBEJIO 3allpeT Ha UMIIOPT M dKcImopT ' XDVY-141b, kak B 4MCTOM BHIE,
TaKk U B KAauyeCcTBE KOMIIOHEHTA XMMMUYecKux cmeceil. Kpome Ttoro, xommanus DRP
noiy4uia (MHAHCHPOBAaHUE HA MOATANHBIA 0TKa3 oT notpednenus [ XDY-141b. Takum
o0pa3om, pacxofsl, CBsI3aHHbIE ¢ nepeBofoM DRP Ha HUKIONEHTAaHOBYIO TEXHOJIOTHIO,
HE OTBEYAIOT KpUTepHsiM (pruHaHCHpOBaHUs. Mcxoast U3 3Toro, cekperapuaT Moa4epKHyI,
YTO TOJIBKO PacXO/bl, CBA3aHHBIE C JEMOHCTpPAIMEN TEXHOJOTUU BaKyyMHON MHKEKIIUH,
oTBevaroT KputepusiM (uHaHcupoBanuia. FOHWMJIO ckoppekTupoBana CTOMMOCTh
mpoekta mo 222200 momn. CIHIA mocpemcTBOM BBIYETa PacXxoioB, CBSI3aHHBIX C
MepeocHaIeHNeM Ha IIMKJIONEHTaHOBYIO TEXHOJIOTHIO;

CekperapuaT OTMETWI, YTO MpeajaraeMasi TeXHOJOTHsI HE 3aBUCHUT OT HCHOIb3yEeMOT'O
BCIICHUBATENS W, IO BCEH BEPOATHOCTH, TMPEIACTABIsICT COOOW MOJICPHU3AIMIO
TEXHOJIOTMH, TAaKUM 00pa3oM, B COOTBETCTBHHU C peieHueM 18/25 a) oHa He oTBeyaer
kputepusm punancuposanus. FOHWUJIO noguepkHysia, 4TO MCIOJIB30BaHUE TEXHOJIOTUU
BaKyyMHOH WH)KEKIIMM B TMPOEKTE CTAaHET JCMOHCTpAlMeli HOBOW TEXHOJIOTHH,
NMPU3BAaHHOW  YIYYIIUTh TEXHOJOTHIO BCICHHBAHUS Ha OCHOBE pEakIUh ¢
IUKJIOTICHTAHOM, YTO ITO3BOJIMT YMCHBIIHWTDL BO3)Z[GI7[CTBI/I€ OIIaCHBIX TI'a30B (HaanMep,
W30IMaHaTa) W YAYYIIUTh TePMETHYHOCTh XPAHCHHS JIETKOBOCIUTAMEHSIIOIIETOCS
BCTICHUBATEJIS;

CekperapuaT OTMETWJI, YTO, IO HMEIOIIUMCS JaHHBIM, TEXHOJOTHS BaKyyMHOH
WHXEKIMHM YK€ MCIIOJb3YyeTCs] HECKOJNBKMMHU NpEeANpUSATHAMH, MO KpaiiHell Mmepe, B
OJHOH U3 CTpaH, NEUCTBYIOUIMX B paMKaX CTaTbU 5, Uil Pa3IM4HbIX cep NPUMEHEHHUS;
17§

B cootrBercTBuM ¢ pemienneM 72/40 b) i) OTHOCHTENBHO MPEAIOYTUTEIBHOTO KOPOTKOTO
MEepUOJIa OCYIIECTBICHUSI BCeX AeMOHCTpanuoHHbIX mpoekToB FOHMJIO mepecmotpena
rpaduK peanu3alMy IPOEKTa C Te€M, YTOOBI 3aBEpIIUTH €ro depe3 16 MecsueB mocie
YTBEPIKICHUSI.

HCpeCMOTpCHHOC MPOCKTHOC NPECATIOKCHUC COACPIKUTCA B HpI/IJ'IO)KCHI/II/I Ik HacTOANIEMY JOKYMCHTY.

BrIBOABI

1. Peanmzanms 3TOrO MpOEKTa MOXKET CIIOCOOCTBOBATH MEPEXoAy OT ucmonb3oBanus [ XDVY-141b
Ha IMKJIONEHTAaH, CHU3WUTh 3aTpaThl Ha oOecledeHue Oe30MacHOCTH, a TaKXKe YMEHbBUINTh IUIOTHOCTh
MIEHBI U, CIeI0BaTeNbHO, FKCIuTyaTanoHHble pacxoasl. KOHM/IO ckoppexTrpoBaia CTOMMOCTD NMPOEKTA,
CBSI3aHHOT'O C BHEAPCHHUEM ILIMKJIONIEHTAHOBOM TeXHONOTUH. BenencTaue yero o0mias cTouMoCTh POEKTa
coctaBuT 222 200 momr. CHIA mrroc 3KCIUTyaTallmoOHHBIC PacXOIbl YUpekaeHus B pazmepe 19 998 mom.

CILIA.

PEKOMEHJALIUS

12. HcnomHUTENBHBIN KOMUATET, BO3MOYKHO, TT0XKEJACT:

a)

PaCCMOTpeTL I[eMOHCTpaLII/IOHHBIﬁ MMPOCKT IO U3YUCHUIO TCXHUYCCKUX U SKOHOMHNYCCKUX
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b)

MPEUMYIIECTB MPUMEHEHNs BaKyyMHOM WMH)KEKIIMM Ha MPEANpPUSTHHU IO MPOU3BOICTBY
COCTaBHBIX TMaHeJel Imocie mepeocHameHuss obopyaoBanus ¢ [XDY-141b Ha
nukioneHTan B HOxHOW Adpuke B KOHTEKCTE OOCYXKIEHHUS MPEIOKESHUN TI0
JEMOHCTPAallMOHHBIM IPOEKTaM JUIsl BHEAPEHHSI aJbTEPHATUBHBIX TEXHOJIOTHI ¢ HU3KUM
MOTEHLHAIOM TJI00aIbHOTO ToTeIuieHns: BMecTo ' XDV, Kak yka3aHO B JOKYMEHTE IO
o0memMy 0030py BONPOCOB, HaMEUYEHHBIX B  XOJ€ IepecMoTpa  IMPOEKTOB
(UNEP/OzL.Pro/ExCom/76/12);

YTBEepaUTH AEMOHCTPAIIMOHHBIN MPOEKT M0 M3YyUYEHHIO0 TEXHUYECKUX U SKOHOMUYECKHX
MPEUMYIIECTB MPUMEHEHNS BaKyyMHOM MH)KEKIIMM Ha MPEINpPUATHHU IO NPOU3BOACTBY
COCTaBHBIX IIaHENeW TIocie TMepeocHalieHuss obopynoBanuss ¢ [ XDY-141b Ha
nukionenTad B HOxHoit Adpuke ©Ha cymmy 222200 momn. CIIA  mrroc
JKCIUTyaTallMOHHBIE pacXoAbl yupexaeHus B pazMepe 19 998 nomn. CIHA; u

[lpuzBate mpaBurenscTBo OxHON Adpukn m HOHUJAO 3aBepmmrh NpoeKT B
COOTBETCTBHH C TpauKOM B TeUueHHE 16 MECSIEeB M TPEICTaBUTH BCEOOBEMITIONTHI
OKOHYATENbHBIN J0KIa]l BCKOPE MOCTe 3aBepIIeHNs MTPOEKTa.
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®OPMA OHEHKH ITPOEKTA - MHOI'OJIETHHUE ITPOEKTbI

IO:xn0-Appukanckas Pecrybamnka

I) HASBBAHUE ITPOEKTA YYPEXXJEHUE YTBEPXXJIEHO HA KOHTPOJIbHBI TOKA3ATEJIb
COBELIAHUA
[Tnan nosranHoOro oTKasza ot IOHUJIO (Benymiee yupexaeHue) 67-m 35% k 2020 rogy
I'X®YVY (3ran I)
1) HOCJIEJJHUE TAHHBIE B COOTBETCTBHUHU CO CTATBEM 7 Ton: 2014 239,0 (Tounst OPC)

(Ipuaoxenue C I'pynna)

III) MIOCJIEAHUE JTAHHBIE 11O CTPAHOBOM CEKTOPAJIbBHOM MPOIr'PAMME I'on: 2014
(rouns1 OPC)
Xumunueckue Aspozonu | Ilenomarepuansr |Iloxkapo- XonoaunsHoe PactBo{ TexHom. Jlabop. | OOwmwuit 06bem noTpedneHus
BelIeCTBa TYILICHHE oGopynoBaHue pUTENH areHTHI HCHOJL. B CEKTOpE
IIpousBoxcrBo [Texobcmy-
KUBaHHE
I'Xody-123 1,3 1,3
I'Xoy-124
I'’XoVv-141b 93,5 93,5
I'XDVY-141b B
UMIIOPTHD.
TOJTHOJIOBBIX CMECSIX
I'Xoy-142b 1,7 1,7
rxXoy-22 142,4 142,4
I'Xoy-225 1,9 1,9
1IV) JAHHBIE O IOTPEBJIEHUMH (Tonnsl OPC)
Bazosblit yposens 2009 - 2010 rr.: | 369,70 | HauanbHbli ypoBEHb yCTOHUMBOIO COBOKYITHOT'O COKPAIIEHHUS: | 369,70
HOTPEBJIEHUE, OTBEYAIOIIEE KPUTEPUSM ®UHAHCHUPOBAHMUSI (Tonn OPC)
Vike yTBEpKICHO: | 176,72 | Ocraiocs: | 192,98
V) BUSHEC-IJIAH 2016 2017 2018 Hroro
IOHUA0 Iostanssiii otkasz ot OPB (TonHs OPC) 35,2 13,5 4.8 53,6
Ounancuposanue (ot CLIA) 1393 498 534 585 191 273 2119 356
VI) JAHHBIE 11O ITPOEKTY 2012 2013 2014 2015 2016 2017 2018 2019 2020 Hroro
[penenbHble ypOBHU MOTPEOICHNUS, H/T 369,7 369,7 332,7 332,7 332,7 |332,7 332,73 240,31 |u/m
npeaycMOoTpeHHbIe MOHpeatbCKuM
[POTOKOJIOM
MakcUMalbHO JIOIYCTUMOE MOTpebieHne H/Tl 369,7 369,7 332,7 332,7 332,7 |270,2 270,20 (240,31 |w/m
(tornsr OPC)
CornacoBaHHOE IOHUO Pacxoxs! Ha |1 960 2292 592 620 |0 1302335 499 612 0 6533556 |0 0 6533 556
(huHaHCHPOBaHHUE MPOEKT
(momn. CLLIA) Dkcmtyar. (137216 181483 |0 91 164 34973 0 457349 |0 0 457 556
pacxosl
CpencrBa, yTBEpK/ICHHbIE Pacxompl Ha |1 960 229|2 592 620 |0 1302335 (0,0 0,0 0,0 0 0 4 552 849
VICnONHUTEIBHBIM KOMUTETOM  [IPOGKT
(momn. CILIA) Bremnyar, [137216 |181483 [0 91164 [0,0 00  [0,0 0 0 318 699
pacxopl
OO6wmit 006eM CpesCTB, Pacxonpt Ha |0 0 0 0 1302335*% |0 0 0 0 1302335
3aIPOLICHHBIX VIS MPOEKT
YIBEpIKICHUS HA JTAHHOM Dkeruyar. |0 0 0 0 91 164* 0 0 0 0 91 164
cosemannu (o CIIA) pacxomsi

*[IpencraBieHue 3asBKH HA TPETHH TpaHII ObUTO 3arutaHupoBaHo Ha 2015 roj, oxHako oHA OblIa MpeIcTaBIeHa TOJIbKO Ha 76-M COBEIIAHHUH.

Pexomennanum cexperapuara: VYTBepauTh B 00LIEM HOPsIIKE
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OIIMCAHMUE ITIPOEKTA

13. Or wumeHn mnpasutenbctBa HOxHO-Adpukanckoir Pecnybmukn HOHUJIO B kauectBe
HA3HAYCHHOTO YUPEXKICHUA-MCIIOHUTEIS MIPEICTABIIIA HA 76-M COBEIIaHWY 3asBKY Ha ()MHAHCHPOBAaHUE
Tperbero Tpanma’ STama | [IaHa OpraHM3alMOHHON AEATENBHOCTH IO MOJTAMHOMY OTKasy oT [XDY
(ITOATIIO) na cymmy 1302 335 momn. CIIA m 3KCIUTyaTallMOHHBIX PAacXOJIOB YUPEKICHHUS B pa3sMepe
91 164 nonn. CIHA mns FOHUJIO. 3asiBka BKIHOYAET AOKIAA O XOJE BBIMOJHEHUS pa0OT MO OCBOSHUIO
BTOPOT'O TpaHIla U IUIaH Mo peanuzanuu Tpana Ha 2016-2017 rojsl.

Jloxyaz o mpoBepke norpeduenust [ XDY

Hompebnenue I'XDY

14. [IpaButensctBo IO0)HON Adpuku coobmmio, yto motpednenue [ XDV B 2014 rogy cocraBuiio
238,58 torr OPC, u npencTaBmiio npenBapuTeIbHbI ypoBeHb moTpedneHus 3a 2015 rox B 06veme 3 500
ToHH. B Tabmurte 1 npeacrasneno norpediieane [ XDV B 2011-2015 rogax.

Tabauna 1. [lorpedaenue IXDY B FO:xHoii Adpuke B 2011-2014 rr. u mo ouenkam B 2015 r. (mo
JAHHBIM, IPEACTABJIEHHBIM B COOTBETCTBHH €O CTaTheil 7)

rxoy 2011 2012 2013 2014 2015 Bazosbiii
YPOBEHb

MeTpuyeckue TOHHbI
IXDOY-22 3169,79 | 3030,58 | 3027,19 | 2 560,60 3'833,90
IX®DY-123 40,18 113,19 97,39 67,20 12,80
CXDY-124 1,91 131 -0,08 0 -30,80
CX®Y-141b 1112,90 | 1553,98 | 1081,90 | 850,00 1 455,00
IXDY-142b 51,83 81,56 21,40 15,30 12,90
[XDY-225 9,50 6,90 0,00 27,20 0,00
Hroro (T) 438228 | 478491 | 4227,78 | 352030 | ~3500,00 | 5 258,00
Tounsr OPC
IX®Y-22 17434 166,68 166,50 140,83 210,90
XDY-123 0,80 226 1,95 1,34 0,30
CX®Y-124 0,04 -0,02 -0,00 0 -0,70
IX®Y-141b 122,42 170,93 119,00 93,5 160,10
IXDY-142b 337 5,30 1,39 0,10 -0,30
[XDY-225 0,66 0,48 0,00 1,90 0,00
Hroro (tounsi OPC) 301,55 | 34564 | 288,84 | 23858 369,70

15. IMocne muka B 2012 roay, B 2013 u 2014 rogax notpebaenne XDV cokparunocs 1o 35% ot
0azoBoro ypoBHs norpebnenus [ XDY, B yacTHOCTH, 3a cueT ocymiecTBieHus meponpusatuii [10/1I10,
pacUIMpeHus COTPYAHMYECTBA C 3aUHTEPECOBAHHBIMU CTOPOHAMH, BHEAPEHUS U  MOOIIPEHUS
HCIIOJIB30BaHUS aJbTEPHATUB, A TAKXKE CHUKEHUS Kypca MECTHOM BaJIFOThI, KOTOPOE OKA3aJI0 HEraTUBHOE
BO3JICHCTBHE HA UMIIOPT U SKOHOMHUYECKHUH POCT.

Jloxnao 06 ocywecmenenuu cmpanogol npocpamMmbol

16. [IpaBuTensctBo KOxHOM Adpuku npencraBuio naHHeie o motpedienun [ XDV mno cekropam 3a
2014 roxm B paMKax JAOKIana o0 OCYLIECTBICHHMH CTPAHOBOW MPOTrpaMMBbl, KOTOPBIE B 3HAYHTEIHLHON
CTEIICHH COIJIACYIOTCS C JaHHBIMHU, IIPEICTABICHHBIMU B PAMKaxX CTaTbU 7, C HEOOIBIINMHU PA3INUUIMH B
norpebnennn [ XOY-22 u I'XDVY-142b B cmecsix, KOTOpoe MOTIIO OBITh HE YYTEHO B MOTpeOJiCHHH,

3
BrimonHeHne TpeThero TpaHiia OBLIO M3HAYANBHO 3aruiaHupoBaHo Ha 2015 rox, HO 3asBKa MpPEACTaBICHAa TOJIBKO Ha 76-M
COBCILAHUH.
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MIPEACTABIICHHOM B paMKax CcTaTh 7 MOHpEaNbCcKOTO TMpOTOKOoJa. B Hacrosimee BpeMs 3TH
HE3HAYMTEIIbHBIC PACXOXKJICHUS NPOBepsroTcs. Jlokiaa o0 OCYIISCTBICHUH CTPAHOBOM MpPOTrpaMMbl 3a
2015 rox Gynet npencrasieH k 1 mas 2016 roza.

JIoKJ1a/1 0 X0Ji€ BBINOJHEHHUS padoT mo ocBoeHuI0 Broporo Tpanma ITOJI10

Jlononnumenvhbie npagogvie UHCMPYMEHMbL 0I5 pe2yaUpo8anus cnpoca u npeonoxcenus [ XPY

17. Kpatkoe m3nokeHrne OCHOBHBIX MEp PETyJIMpPOBaHUS, BBEICHHBIX B XOJC BBITIOJIHEHUs dTama |
[NOAITO, npencrapneHs! B Ta0MIIE 2 HUKE.

Ta6auna 2: OcHOBHbIC Mephbl pPeryJupOBAHMS, BKJIIOYeHHbIe B 00HOBJIEHHbIe HOPMATHBHBIE IOKYMEHTHI B
obsactu OPB B 10:xH0i1 Adpuke

Mepa Jara

Cucrema KBOT JUIs BbLIA4H JIMLEH3UH HA UMIOPT Ui Bcex [ XDY 1 ssBaps 2013 1.

3arpeTr Ha UMIOPT JIFOOBIX HOBBIX MJIM HOAEPYKAHHBIX CHCTEM KOHAMIIMOHUPOBAHMUS
BO3/1yXa WIN XOJOAWIBHOTO 000pynoBanus, cogepxamux [ XDY-22 nin xnagarenT n 1 centsiopst 2014 r.
CMECh XJIaIareHTOB, cofepxamux [ XOY

3anpet Ha ucnoib3oBanne [ XDY-22, nu0o B YMCTOM BHJIE WU B KAUYECTBE KOMITOHCHTA
cMecel XJIaJareHTOB B TIPOU3BOCTBE, MOHTAXE IIH yCTAaHOBKE JTFOOOTO HOBOTO 1 centsibps 2014 .
XOJIOAMIIFHOTO 000PYAOBAHIS WIIH CHCTEM KOHIUIIMOHUPOBAHUS BO3IyXa

TpeboBaHme THIIEH3UN / CEPTUPUKAINN IS TIOKYTIKH XJIaIar€HTOB 1 ssuBaps 2015 .

3amper Ha uMnopT [ XDV-141b B unctom BHIE WK B Ka4eCTBE KOMITOHEHTa XUMHYECKIX

o 1 ssuBaps 2016 .
cMeceit

Meponpuamus 6 cexkmope npouzeo0cmea NOIUYPemaHo8bix NeHOMAMEPUAIOs8

18. B Hacrosiiee BpemMs BeJeTCA IMEPEOCHAIIEHUE CIEAYIOUIMX JBYX IPOU3BOJUTENEH
MIEHOMATEPHAJIOB Ha TEXHOJIOTUIO MUKIIOTICHTAHOBOI'O BCIICHUBATCIIA:

a) Defy (6vimoswvie xonoounvuuxu u moposunvruxu) (31,7 Tonn OPC): KOHBEepCHOHHBII
MpoeKT ObLT 3aBepiieH. HoBEI 3aBo1 HaYal MPOU3BOACTBO Oe3 ucmonb3oBanus [ XDY B
nexadbpe 2015 roga; u

b) Aerothane Applications (neno6noku) (7,2 toun OPC): Obu10 3aKyIuieHO 000pyAOBaHUE
JUT TIPOU3BOJCTBA MEHOMATEPHATIOB U YCTAHOBICHO O0OpYIOBaHHE IS OE30MacHOM
paboTHI C JIETKOBOCIUIAMEHSIOMIMMCS BCIIEHUBaTeNeM. [IpOSKT IIaHUPYETCS 3aBEPIIUTh
k cepenune 2016 rona.

19. IIepeocHamenue OOHOM  CUCTEMOTEXHHYECKOM  KOMIIAHMM U IIECTH  IOCIEAYHOIIHUX
[0JIb30BATENICl  MOJNMYPETAaHOBBIX IIEHOMAaTepHaaoB [uii pabOTBl C IONMOJAMH HAa OCHOBE
MeTHIQOopMHUaTa OBUTO 3aBEPIICHO, YTO MPHBENO K modtanHoMmy otka3dy oT 400 TonH (44 tonH OPC)
I'’X®VY-141b. IlepeocHamienne BTOPOH CHCTEMOTEXHHYECKOW KOMIAHHMU OBIJIO 3aJEpXKaHO B CBS3H C
TeKyIleld SKOHOMUYECKON CUTyallied B CTpaHe, KOTOpas CKa3alach Ha BO3MOXHOCTSIX MPENNPUATHSA IO
BHECEHUIO CBOETO BKJIa/a B (pUHAHCHPOBaHUE, HEOOXOANMOE ISl [IEPEOCHAIICHHUS.

20. Jis BBISBJIIGHUS M OICHKU moaxomsmux anbrepHatuB ['XDV-141b ¢ mm3kum [IT'T1 Obuta
coxpaHeHa 0a3a JAaHHBIX TPOW3BOJIUTENICH TMOIHYPETAHOBBIX IMEHOMATEPHAalIOB, a MajbiM U CPEIHUM
MIPEANPUATASIMHE ObLIIa OKa3aHa TEXHUYeCKas TIOMOIIIb.
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21. B ToMm, uTo Kkacaercs mosTamHoro otkaza oT ' XDVY-141b co cTopoHBI ABYX MpEeANpPHIATHH, HE
HUMEIOIINX MpaBo Ha GuHaHcupoBaHue, komnanus Whirlpool 3aBepiuia nepexox Ha HUKJIONEHTaH, YTO
MpHUBENI0 K Mo3TamHoMy oOTKa3zy oT 69 toHH OPC I'X®VY-141b, a kommanuss Bumbo mo cux mop
ucronb3yer 3amackl [ X®DVY-141b. Kommamms Bumbo mnoka He coobmmiia 00 albTepHATHBHOM
TexHoJioruu s 3ameHsl | XDVY-141b.

Cexmop obcnysHcusanuss Xon00uUibHo20 060py008aHUs

22. Br1o pa3zpaboTano TaMOK€HHOE PYKOBOJICTBO M MPOBEACHO 00y4eHHe 95 COTPYIHUKOB U3 CEMHU
TaMOXEHHBIX MyHKTOB. KakIplif IEHTP MOATOTOBKH MOJXYYMII, 10 MEHBIIEH Mepe, OJUH HACHTU(DHUKATOD
XJIaJjareHTa, a rpyIie Mo OCYIIECTBICHHIO 1 MOHUTOPHHTY, KOTOPasl BHITIOJIHSAET IIPOBEPKH 3a HpeiesiaMu
TaMO>KHH, OBUIN TIPEOCTABICHBI JJOIIOIHUTEIFHBIE KOMIUICKTHI.

23. Kpome Toro, ObLTM TpPOBEACHBI BCTPEYM C 3aWHTSPECOBAHHBIMHM CTOPOHAMH II0 BOIMPOCAM
TIPUHATHS U MPUMEHEHUs BBEIEHHBIX Mep perynupoBanus [ XDY. B Hacrosmee Bpems ¢ mapTHeEpaMu
CEeKTOpa BeIyTCS MEPEeroBOPHl B OTHOIIEHWHW MEpHl 10 BHEIPEHWIO O0A3aTeNbHON peKylepanuu u
perupkyisiin ' XDV u npyrux XJIagareHToB, IEPBOHAYAIRHO 3aIUTAHHPOBAaHHOM Ha 1 centsOps 2014
roja. Oxumaercs, 4To 3Ta Mepa OyJIeT BBe/ieHa B TeUCHUE NepBoii mooBuHbI 2017 rona.

I'pynna no ocywecmeneHuio u MOHUMOPUHSY NPOEKMA
24. HesrensHocTh B paMkax [TIO/IIIO ocymiecTBasieTcst 1 KOHTPOIMPYETCS] HAIMOHAIBHBIM OpraHOM
10 O30HY, PAacIOJIOKEHHBIM B JlemapTaMeHTe IO BONPOCaM OKPYXAaoLIleW cpelbl, MpU IMOIAEPIKKE

otnenerus KOHMJIO B [IpeTopun.

YpoBeHb OCBOCHHUS BRIACICHHEIX CPEACTB

25. [To coctossamio Ha Mapt 2016 roma w3 yTBepKIeHHOTO (PuHAHCHpOBaHUSA B pasMepe 4 552 849
nomi. CIIA 6si10 Beimmadero 2 920 698 momn. CHIA (64%). Ocratok B pazmepe 1 632 151 momn. CILIA
Oyzer BoitiaueH B 2016 rony.

Tab6umnua 2. @unancosslii otyet no 3rany I INOJAIO pas I0:xuo0ii Appuku (noaia. CIIIA)

Yupexnenne IepBblii TpaHII Bropoii Tpanm Bcero yrBep:xkaeHo
YTBepixkaeno | Boiniiaueno | YreepskaeHo | Boimiiadyeno | YrBepaxnaeno | Beimnayeno
IOHUJIO 1960219 1795539 2592 620 1125159 4552 849 2920 698
YpoBeHb OCBOCHHUSA 92% 43% 64%
(o)

Ilman peanmusaimu Tpersero tpauma IO AITO

26. B pamkax Tperbero Tpaniia OyAayT peaqu30BaHbI CICTYIONINE MEPOTIPUSTHS:

a) Paspabomxa donornumenbHbIX NpagoGuix UHCMPYMEHMO8 Oisl YNPAGIeHUsL CNPOCOM U
npeonodicenuem I XDV  (punancuposanus  He  mpebyemcs).  TPOIOIKCHHE
COTPYIHHYECTBA C HAJIOTOBBIM YIIPABJICHUEM U CIIY)KOOH M0 MEXIyHAPOHON TOPTOBJIE U
TaMOJXKHE C [IeJIbI0 BHECCHUSI U3MECHCHUN B TapU(HBIC KOJBI M YIYUIICHUS MOHUTOPHUHTA
W OTYETHOCTH;

b) HUnsecmuyuonnvie npoekmol N0 nOIMANHOMY omKazy om ucnonavzosanwus [ XDY-141b e
cekmope nenHomamepuanog (622 437 ooan. CIIIA): moNHOE TIEPEOCHAICHHE KOMITAHUU
Aerothane (7,2 Torast OPC) Ha IUKJIONIEHTAaH U MEpPeoCHaIleHNe CHCTEMOTEXHIMUECKOM
kommaann Lake Technologies Ha MeTHIhOpMHAT; TTOJTHOE TIEPEOCHAIICHUE OCTABIITHXCS
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HOCEYIOUMX I0Jb30BaTeNIel IOJIMYPETaHOBBIX I[I€HOMATepUAllOB Ha CUCTEMBl Ha
OCHOBe MeTuidopmuara;

c) Cexmop  obcnyaxcusanus — Xon00unvHoco obopyoosanus (514 020 oonn.  CILIA):
pa3paboTka  TEXHHKO-DKOHOMHYECKOTO  OOOCHOBaHMS Uil pEKymepalud U
PELHMPKYJISINAN, a TaKKe peannu3alis [IeMOHCTPAMOHHBIX MEPONPUATHH Ha IBYX
00BEeKTax; CO3/aHHe y4YeOHOW MPOrpaMMBbl B KOHCYJBTAI[HM C 3aHHTEPECOBAHHBIMU
CTOpPOHAMH CEKTOpa M JPYTHMH TOCYIapCTBCHHBIMH BEIOMCTBaMH; OOHOBIICHHE
MPaKTHYECKUX PYKOBOJCTB W CTAaHAAPTOB B CEKTOpE OOCIY)XMBAHHUS, peaH3aIlvst
HEOOJBIIIOT0 YHUCIIA TMPOEKTOB C IENBI0 JEMOHCTPAIUH HCIOIb30BAHUS TEXHOJIOTHH ¢
HU3KMM MOTEHIMAIOM TiobansHoro moteruiennss (III'T1), Takux Kak TEXHOJIOTHS
HCIIONb30BaHus 1Byokucu yriaepoga (CO,) W aMMuaka B pPa3gUYHBIX 00JacTsIX
MPUMEHEHUS;, U

d) Meponpusamus, ne ceésasanHble ¢ uHgecmuyuimu (6xaouas monumopune) (165 878 oonn.
CIlIIA): mponmoipkeHWE OOY4YCHHUS COTPYAHHKOB TaMOXKCHHBIX CITy’)KO Ha OCTaJBHBIX
CYXONMyTHBIX TyHKTax B IOkHON Adpuke; mNpomoKEeHHE paclpoCTPaHEHUs
vHGOPMAIMK M MEPONPHUATHS IO TOBBIINICHUIO OCBEIOMIECHHOCTH B CEKTOpE
MEHOMAaTePHUaIoB M OOCITYKMBAaHUS XOJIOAWIHHOTO O0OPY/IOBAaHHSA;, U YBEITHUEHUE YUCIIA
MOCEIIECHHUI TPeJCTaBUTENICH MPOMBIIUIEHHOCTH MPOEKTOB HAa CTaJAHU pealu3aliudl H
MOTEHI[UAIEHBIX HOBBIX MTPOCKTOB.

3AMEYAHUA U PEKOMEHJALIIUN CEKPETAPUATA
3AMEYAHUSA

Iorpebienue ' XDV

27. Ha 71-m coBemanun npaButenpbctBo HOkHONW AQpukH cOOOMMIO, YTO H3-3a YMYIIEHWUH B
TaMOXXEHHBIX Tapu(HBIX KOJax JJsi UMIopTa u 3kcropta [ XDV, conepkaniuxcst B cMecsix, He00X0auMO
MPOBECTH KOPPEKTHPOBKY NAHHBIX 1O MOTpebieHuto, mpeacraBieHHbix ¢ 2008 roxa. B cBsa3u ¢ atum
MPaBUTENIBCTBO COTJIACHIIOCH MPEACTABUTh OQUUMaNbHBIA 3ampoc B Cekperapuar MO 030HY JUIs
mepecMoTpa HaHHBIX 10 TotpediieHnto I'XDY k wmionro 2014 roma. Cekperapuaty dDoHma ObLIO
NpeyioKeHo oOHOBHUTH [IpuioxkeHne 2-A K COTJIAIICHUIO JJISl BKIIOYEHHUS JAHHBIX O MaKCHMAallbHO
JOMYCTUMOM YPOBHE MOTPEOICHUs MOCIIE TTOTyYeHHS IEPECMOTPEHHBIX UCXOIHBIX TaHHBIX U YBEIOMHTD
HcrnonHUTENbHBIM KOMHUTET O COOTBETCTBYIOIIMX H3MEHEHUSX YPOBHEH MaKCHMAalIbHO IOIyCTHMOIO
notpe6enns (pemenne 71/30%).

28. [Tocne obcyxnenus storo Bompoca FOHU/IO mpomHdopMupoBana cekperapuaT O TOM, YTO
npaBuTenbcTBO FOkHOIN Adpuku nmepecMoTpeno ypoBHHU motpednenus [ XDV 3a 2011 rox (¢ 379,26 no
301,45 Torr OPC) u 3a 2012 rox (c 461,71 mo 345,64 toun OPC). Tem He MeHee, OBUIO TIPUHATO
pewieHre He mepecMmarpuBath morpedneHue I'XDY 3a npeapinynme ronsl. Takum 00pa3oM, BHECEHHE
KaKNX-IM0O W3MEHEHW B COIJAICHHe He IOTpeOyeTcs, MOCKOJbKY 0a30BbId ypoBeHb ' XDV He
HU3MEHMIICH.

JloknaJi 0 IpoBepKe

29. Ha MomeHT BBIITyCKa HACTOSAIIETO JOKYMEHTa JIOKJIa] O poBepke morpednenus [ XDV 3a 2013,
2014 wm 2015 romel Haxomwics B CTagud MOATOTOBKUA. TakuMm o00Opa3oM, B COOTBETCTBUU C

4 UNEP/OzL.Pro/ExCom/71/64, Ilpunoxenne IX, ctp. 15, yTBepieHue B 0BIIEM HOPSAIKE NPH YCIOBUH.
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pemenueM 72/19 cpenctea, yTBEep)KACHHBIE B paMKax TpPEThEro TpaHIIa, HE OyAyT BBITUIAYEHBI
YUPEKICHUSM-UCIIOTHUTENSAM [0 TeX IMOp, MOKa CEKpeTapuaT HE PacCMOTPHUT JOKIAJ O MPOBEPKE U HE
MOATBEPAUT, YTO MpaBUTENbCTBO FOkHOM Adprky cobmomaeT nonoxeHns MoHpealbCKoro NpoToKosa u
COIJIAILICHUS MEKAY MPaBUTENbCTBOM M VICTIONHUTEIHHBIM KOMUTETOM.

JloxJsiaJt 0 X0 BBIDOJIHEHUS paboT Mo ocBoeHuIo BToporo Tpauma ITOII10

Ilpasosas b6aza

30. [IpaButenscTBo FOxHON Adpuku yxke ycraHoBuiIo KBOTH Ha uMmmnopT I'XDY na 2016 rog B
oowseme 332,7 ToHH OPC B cOOTBETCTBUM C IIeNIEBBIMH ITOKa3aTeIsIMAH MOHpPEaIbCKOTO MTPOTOKOJA, B TOM
YHUCIIe HYJIEBOH KBOTHI Ha IMIIOPT [ XDY-141b B COOTBETCTBHH ¢ HEJAaBHO YCTAHOBJICHHBIM 3aIIPETOM.

Cexmop npouseo0cmea noaUypemaHo8blx NeHOMAMepPUaiLos

31. B oTHOmieHMM TEKyIIMX TIPOIIECCOB TIEPEOCHAIIEHUS B  CEKTOpE IOJUYyPETaHOBBIX
neHomarepuaioB, IOHMJIO mnosicamna, uro B ciaydae mnpenmpuarus Aerothane (MHAMBHIYaTbHBINA
MPOEKT) 3aJEpPKKU ObUTM BBI3BaHBl M3MEHEHHSIMHM B YIPABICHUW NPENNPUATHS U TPYIHOCTSIMH B
IPUBJICYEHUU IIOCTABIIMKOB O000pyNOBaHUS JUIs HEOOJBIIOr0 TEHAEpHOro Ipouecca. B ciaydae
cucreMoTexHuueckol kommanun Lake Technologies, mpennpusiTie cTalkWBaeTcs € TPYAHOCTSIMH B
o0ecrie4eHn HEOOXOIUMOTo COPHHAHCHPOBAHHS B CBS3M C TEKylIeH SKOHOMHUYECKOW CHUTyalueld B
crpa"e. Kpome Toro, FOHU/IO ykaszama, 4yTo eciu OpEeNNpHUSATHE MPUMET pEIIeHWEe HE NPUHUMATH
yuactue B IIOJIIO, Heucmnosb30BaHHBIE CpPEACTBA MOTYT OBbITH IlepepaclpenesieHbl A OKa3aHHsA
JIOTIOJTHUTENIbHOM MTOMOIIM MajbIM B cpeiHuM npeanpusatusm. Cexperapuat npocui FOHUO coobmuts
00 3TOM 3a0JIaTOBPEMEHHO, MOCKOJBKY 3TO PEIICHHE MOXET NOTCHLMAIBHO OKa3aTh CYIIECTBEHHOE
BoznelicTBrue Ha peanmzanuio [TOAI10.

32. [Tocneayroriye Moib30BaTENN MOINYPETAHOBBIX TEHOMATEPUAIOB CTOJIKHYJIUCH C TEXHHUECKUMU
TPYAHOCTSAMH B TIpoliecce mepexona Ha MeTwiadopmuaTr. B HacTosimee BpeMs CHCTEMOTEXHHYECKHE
KOMIIaHWH OKa3bIBAIOT COIEHCTBUE B pa3padoTKe cocTaBoB monnonoB, a FOHWJIO HazHaumia MecTHOTO
JKCIepTa JUIsl OKa3aHUs TEXHWYECKOW MOJIEPKKU M cojeiicTBus mporeccy nepeocHamenus. FOHNUJO
OKHJIAeT, YTO TEKyIIHE MPOLECCHl MepeocHameHns OynyT 3aBepiensl K koHly 2016 roga. B Hacrosmee
BpeMs TPeNNpuaTds HCHONB3ylT 3amackl [ XDVY-141b, mnockombky OHH OOJbIle HE MOTYT
HUMIIOPTUPOBATH €TO B YUCTOM BHJE WK B COCTABE ITOJINOJIOBBIX CMECEH.

Cexmop obcayscusaniuss Xon00uiIbHo20 060py008aHUs

33. B oOTHOIIEHWM OrpaHUYEHHOTO TMpOrpecca B OCYIICCTBICHUU MEPOIPHUITHHA B CEKTOpE
oOcmy)XuBaHus XONOMWIbHOTO oOopymoBanus HOHUWJIO moscHWia, YTO TPHOPUTETHOC BHHUMAHWE
YAEISAIOCH IPABOBBIM aCIEKTaM U TICPEOCHAIIICHUIO B CEKTOPE MOJIMYPETaHOBBIX IEHOMATEPHaIoB. brutn
MPOBEJICHB KOHCYJBTALMM [0 BOMPOCAM OOHOBJICHUS CHUCTEMBI CYIIECTBYIOMIEH H0O0pOBOIBHON
cepTH(UKAIUN TEXHUYCCKUX CHECIUATUCTOR C MPEACTaBUTENAME JlemapTaMeHTa BBICIIEIO 00pa3oBaHUs
W acCOIMAIK XOJOJMIBHOTO OOOpPYIOBAaHUS M CHUCTEM KOHIUIIMOHHPOBaHUs Bo3nyxa. Ilmanupyemoe
MOBBIIIICHUE TPSOOBAHUH K CHCTEME CEPTHUPHUKAIINHI OKXKET CYIECTBEHHOE BO3JICHCTBUE HA 3TOT CEKTOP.

34, [Ipu mpenocraBneHnn Oolee MOAPOOHONW WHGOPMAIMK O TUIAHUPYEMBIX IEMOHCTPAIMOHHBIX
MIPOEKTaxX B cekTope XonomuiabHoW Texuuku, FOHNJIO moscHuia, 9To B HACTOSIIEE BPEMsS OCHOBHBIMH
KPUTEPHUSIMHU 1T BBHIOOpA CHCTEMBI OXJIAXICHHS SIBIISCTCS IICHA YCTAHOBKU W UYTO OOJBITHHCTBO
MCHONB3yeMbIX anbrepHatuB [ XDV mnpencraenstor coboit cmecu ['®Y. llenpio mpoekra sBisercs
OKa3aHHE COJNCHCTBUS HWCIIONB30BaHUIO XOJNOAWIbHOTO oOopymoBanus 0e3 OPB ¢ wHuskum [Tl u
JEMOHCTpAIlAsl JKOHOMUU DJHEPTHH U PACXOJOB, IOJYYCHHBIX B pE3yJbTaTe €ro 3KCIUTyaTaIluu.
BriOpanHble anbTepHATHBBI MPEACTABISIOT COO0H cucTeMbl ¢ ucnoib3oBanveM CO, WM KacKaJHBIC
CUCTEMHI ¢ ucronb3oBanueM CO, 1 aMMHUaKa B TOPTOBOM XOJIOJIMIBHOM 000pyaoBaHud. OKHUIaeTCs, YTO
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00€ CHCTEMBI TTO3BOJIAT TOOUTHCS CYNIECTBEHHOTO MOBBIIIEHUs dHeprodddexruBHoCcTH (0T 10% 1Mo 50%)
M0 CPaBHEHUIO ¢ OOBIYHBIME cucTeMaMmu Ha 0aze [ XDVY-22 unu R-404A U COKOHOMUTH CPENCTBA AJIS
MOJIE30BATCIICH.

35. B otHOmeHNN cutyannu ¢ HammaueM anbTepHatnB [ XDY ma perake FOHU1O coobmma, 9aTo B
IOxnyr0 Adpuky UMIOPTHPYIOTCS BCE BUABI XJagareHToB, He sBistoniuxcs OPB, B 3aBucuMOCTH OT
MOTPEOHOCTEN KIMEHTOB, (haKTUIeCKOlH cTouMocTu U cep npumeHeHus. bonee moapooHas nHpopmanus
00 ampTepHaTHBaxX OyaeT MpeacTaBjicHa ITOCIIEe 3aBEpIIeHHS MOAPOOHOro 0030pa, peain3yeMoro IpH
nojAepkke Koanuuuu «KinumaT u 4ucThiil BO3yX».

BriBojan!

36. Cekperapuat otMedaer, 4to ¢ 1 saBaps 2016 roga mpaButenscTBO HOkHON AQpHUKHA BBEIO B
JeliCTBIE BCEOOBEMITIOIINN CBOJ MpaBui MO KoHTpomto [X®DY, B ToM uucie 3ampeT Ha WUMIOPT
I'’X®DY-141b, kak B YHUCTOM BHJE, TaK M B KayecTBe KOMIIOHEHTa XHUMHYECKHX cMecedl. YpOBHHU
notpebnernss ['XDY, mnpencrasnennsie MOkaon Adpuxoir 3a 2013, 2014 wm 2015 ronsl,
CBUJICTENLCTBYIOT O TOM, YTO CTpaHa COOJIOAET MOJI0KeHNsT MOHpEeallbCKOT0 MPOTOKOJIA U COTJIAIICHHS,
3aKJIIOUEHHOTO0 MEXIy IpaBUTENbCTBOM U VcmomHuTtenbHbIM — kKoMuTeToM. Ilpm  copeiicTBuun
MuoroctoponHero (oHIa ObUTH 3aBEPIICHBI HECKOJBKO MPOLECCOB MEPEOCHAIEHU Ha TEXHOJIOTUHU C
HU3KAM TIOTCHIMAJIOM TJO0ATBHOTO TIOTEIUICHHUST B CEKTOpE TPOM3BOACTBA IOJMYPETaHOBBIX
MIEHOMaTepHasIoB (OIHO NMPEANpPHUSITHE, OJHA CUCTEMOTEXHHYECKas KOMIIAHUS U IIECTh MOCIEAYIOLINX
MOJIL30BaTENEH), YTO JOJDKHO MPUBECTH K modTamHoMy oTkazy oT 80 toHH OPC I'X®VY-141b. Bemo
IIPOBENEHO OOy4YEeHHE COTPYAHUKOB TaMOXEHHBIX CiIy>X0. BplIM pacmpeneneHbl HACHTH(QHUKATOPHI
xnazareHToB. OCHOBHBIE MEPOTIPHUSTHSI B CEKTOPE OOCITYKUBaHUS XOJOAUIBHOTO 000pYIOBaHUS, B TOM
qucie AeMOHCTpauus ainbrepHaTuB ¢ Hu3kuM [II'TI B aTom cexTope, OydyT peann3oBaHbl B paMKax
TPETHETO TPAHIIA.

PEKOMEHIALIUSI

37. Cexperapuar Ponaa pekoMeHayeT MCIIOTHUTENEHOMY KOMUTETY NIPUHATH K CBEACHUIO JOKJIAl O
XOJIe BBINTOJIHEHUS paboT 110 OCBOSHHUIO BTOPOTO TpaHINa dTamna | rmiaHa opraHu3aliOHHON e TeTbHOCTH
no moatanHoMy oTkazy ot XDV (IIOAITO) B HOxuoit Adpuke, a Takke peKOMEHIYeT YTBEPAUTH B
obmem mopsiake Tperudd TpaHm 3tama | OO mnsa HOxHO# AdpHKHM W COOTBETCTBYIONIMIA IUTaH
ocBoeHms TpaHma Ha 2016-2017 roasl B o0beMe (GHUHAHCHPOBAHMS, YKa3aHHOM B IIPHBEACHHON HIDKE
Tabnuie, Mpu MOHKMMAHUHM TOTO, YTO yTBEpXKIEHHBIE cpeacTBa He OyayT nepeunciensl JOHMJIO no tex
Mop, MOKa CeKpeTapuaT He pacCMOTPUT JOKJIAJ O pe3yibTaTaX NpPOBEPKH M HE MOATBEPAUT, UTO
npaBuTenbcTBO FOxHONH AQpuKM BBHIIOIHAET MOJIOKEHHA MOHpPEaJIbCKOro MPOTOKOJA M COTJIAICHHMS,
3aKJIIOYEHHOT'0 MEXy MTPABUTEIHCTBOM U MCIIOMTHUTENEHBIM KOMUTETOM:

Ha3zBanmue npoexkrta DuHaHCHPOBaHMe| JKCIIyaTa- Yupe:xxaeHne-
NPOeKTa HUOHHBIE HCIIOJIHUTENIb
(moa. CHIA) pacxoasbl
(mosn. CHIA)
a) [lmaH  opraHM3aMOHHONW  JEATENHHOCTH IO 1302 335 91 164 IOHM 10O
modtanHoMy oOTkazy oT [ XDV (stam I, Tperwmii
TpAaHII)
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Annex |
PROJECT COVER SHEET
COUNTRY: South-Africa
IMPLEMENTING AGENCY: UNIDO
PROJECT TITLE: Demonstration project on the technical and economic advantages of

the Vacuum Assisted Injection in discontinuous panel’s plant
retrofitted from 141b to pentane

PROJECT IN CURRENT BUSINESS PLAN Yes
SECTOR Foams and commercial refrigeration
SUB-SECTOR PU Discontinuous Sandwich Panel
ODS USE IN SECTOR (Average of 2009-10) N/A
ODS USE AT ENTERPRISES ( 2015) N/A
PROJECT IMPACT N/A
PROJECT DURATION 16 months
TOTAL PROJECT COST:
Incremental Capital Cost US$ 202,000
Contingency US$ 20,200
Incremental Operating Cost N/A
Total Project Cost US$ 222,200
LOCAL OWNERSHIP 100%
EXPORT COMPONENT Nil
REQUESTED GRANT US$ 222,200
COST-EFFECTIVENESS N/A
IMPLEMENTING AGENCY SUPPORT COST (7%) US$ 19,998
TOTAL COST OF PROJECT TO US$ 242,198

MULTILATERAL FUND
STATUS OF COUNTERPART FUNDING

PROJECT MONITORING MILESTONES Included
NATIONAL COORDINATING/ MONITORING Ozone Office
AGENCY

Project summary

Dalucon Co. agreed to host the project for conversion of the most important segment of their products, insulated trucks and other
transport containers to Vacuum Assisted Injection (VAI)/Cyclopentane technology. The chosen technology is a novel method for the
high quality discontinuous production of sandwich panels. These panels for refrigerated trucks, reefers, walk-in refrigerators and
industrial cold stores will be manufactured using the industrially proven VAl technology. This technology will enhance Cyclopentane
blowing technology, which is a definitive alternative under the Montreal Protocol and additionally has a positive impact on climate, in
compliance with MOP Decision XIX/6.

Impact of project on global Montreal Protocol programms

If successfully validated, the optimized technology will contribute to availability of cost-effective options that are urgently needed to
implement HCFC phase-out, particularly for applications where the size of products and high thermal insulation performance are crucial.

Prepared by:  UNIDO Date: 07 September 2015
Reviewed by: Mr. Kimmo J. Sahramaa Date: 18 September 2015

Revision 24 March 2016
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Changes in the document, since last submission, are yellow shaded and include:

e Paragraph on Improvement of Safety Conditions, including illustrative technical drawing

e Relevant alterations in this regard, to respective paragraphs, (Objectives, Methodology and
Description of the process expectations) and

o Respective cost implications as following:

0 Savings on Plant Safety, namely ventilation and gas detection

0 Additional costs on testing of improvement of safety conditions, which include:

- Verification of pentane concentration near the press in the conditions without and with VAI
- Report on the findings and results, conclusions and recommendations.
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1 BACKGROUND AND JUSTIFICATION

In 2007, the Parties to the Montreal Protocol agreed to accelerate the phase-out of the
hydrochlorofluorocarbons (HCFCs) as the main ozone depleting substances largely because of the substantive
climate benefits of the phase-out. In the following years, Parties operating under the Montreal Protocol’s
Article 5 (mostly developing countries) have formulated their HCFC Phase-out Management Plans (HPMPs)
for implementation under financial assistance from the Multilateral Fund for the implementation of the
Montreal Protocol (MLF).

The Executive Committee in decision 72/40 agreed to consider proposals for demonstration projects for low-
GWP alternatives and invited bilateral and implementing agencies to submit demonstration project proposals
for the conversion of HCFCs to low-global warming potential (GWP) technologies in order to identify all the
steps required and to assess their associated costs.

In particular, Par (b)(i)a. of the Decision 72/40 indicates that project proposals should propose options to
increase significantly in current know-how in terms of a low-GWP alternative technology, concept or
approach or its application and practice in an Article 5 country, representing a significant technological step
forward.

The use of the vacuum assisted technology for the application of alternatives to HCFCs fully fits the actual
ExCom decision on Demonstration project proposals as defined in ExCom Decision 72/40.

The Executive Committee of Multilateral Fund for the Implementation of the Montreal Protocol approved at
its 74™ meeting held in Montreal, Canada in May 2015, the preparation of the demonstration project for foam
and refrigeration sectors. The project was approved for UNIDO implementation in the republic of South
Africa.

2 OBJECTIVE

e Demonstrate benefits from the application of the vacuum assisted injection in replacement of HCFC-
141b with pentane in term of insulation properties in the panel’s sector

e  Demonstrate the easy applicability of the technology and, consequently, the replicability of the results

e Demonstrate that lower cost structure can be obtained by means of shorter foaming time, lower foam
density, lower thermal conductivity

e Demonstrate the advantages in terms of safety against explosion and environmental and health
sustainability for the operators

e  Objectively analyze, if the incremental capital cost could be reduced overall in similar future projects by
means of using Vacuum Assistance applied in the foaming process automatically used also for suction of
flammable and harmful gaseous substances. Thus, providing means of reducing the cost of exhaust
ventilation system in the hydrocarbon based plant conversions.

3 METHODOLOGY

Intention of this demonstration project is to provide means for the evaluation of sandwich panels
manufactured with new technology in comparison and in regards to;

e  Thermal transmittance
0 Measurement of lambda values (thermal conductivity W/mK)
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0 Ageing of lambda value
o Mechanical resistance of the panels and its core material
0 Shear strength and shear modulus
0 Compressive strength
0 Cross panel tensile strength
0 Bending moment and wrinkling stress
e Foam density distribution through the foam matrix in various positions of the panels
e Reclassification of the dangerous area from zone 1 to zone 2 i.e. less critical, according to ATEX
regulation
0 Measurement of the presence of pentane vapors in the area near the press

All tests above will be conducted according to EN 14509 (Self-supporting double skin metal faced insulating
panels - Factory made products — Specifications)

3.1 Description of process expectations

Quality of PU panel relies, in most of the application, on the insulation property. Considering the PU physical
properties, insulation of final products can be influenced by the: a) thermal conductivity of the blowing agent
b) thermal conductivity polymer matrix and c) overall foam structure, its uniformity and homogeneity. These
factors of thermal conductivity then determine the thickness of the foam insulation.

Therefore, one of the critical points in the retrofitting from 141b to blowing agents with higher thermal
conductivity value , is the losses in insulation properties.

Aim of this demonstration project is to evaluate the advantages of Vacuum Assisted Injection (VAI) in
discontinuous panel production process, when using Cyclopentane as foam blowing agent instead of HCFC-
141b and to demonstrate higher safety of foaming operations through downgrading of one area (around the
press) according to ATEX regulations..

The Vacuum injection technology will give advantages to a standard pentane converted plant in term of:

- Decreased lambda value

- Better overall foam structure/ foam distribution

- Decreased demolding time of 30%

- Increased safety. Reclassification/downgrade of safety zone, from zone 1 to zone 2 (according to
ATEX)

The above is expected to generate substantial technical improvements in the final products as well as
reduction of operation costs (reduction of time for manufacturing as well as reduction of raw materials inputs).

The project results will be extremely relevant for those sectors where insulation property of final products is
crucial and thickness of panels cannot be increased (e.g. panels for refrigerated trucks, refrigerated containers,
etc.)

3.2 Detailed description of Methodology

In the selection of the most suitable partner for the application of the vacuum assisted technology, priority was
given a company, which is eligible and willing for the pentane conversion.
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Dalucon is willing and eligible beneficiary which was selected and the project will include the implementation
of:

1- Pentane conversion of the plant
2- Retrofitting kit to vacuum injection technology of the existing presses

The pentane conversion will include: Provision of Cyclopentane preblended polyol, Dosing unit (retrofit or
substitute the existing one), Safeties for the use of flammable blowing agent (safety control panel, gas sensors,
ventilators...), engineering services for the pentane conversion, safety report and White book and certification
(TUV or similar).

1- Retrofitting kit to vacuum injection technology

The retrofitting kit to vacuum injection technology will include three main components: vacuum unit, vacuum
plant and vacuum molds, (as explained below).

VACUUM UNIT

System where the vacuum is generated and
controlled. (=]

Venturl Pump

This includes vacuum pumps, control valves, L \
sensors, control hardware and software. The
unit can control the level of vacuum in the
cavity, the duration of the process and can

L\ El
store different recipes according to different

kind of panel models, with optimized I"CJ (=]

parameters. ]
Venturi Pump T

VACUUM PLANT

Compressed Alr Line

—1F

This part is to connect the vacuum up to the cavities where PU foam is injected. Objective is to keep the
normal movement of the press and the press platens and reduce costs of retrofitting.

VACUUM MOULDS (SIDE MOULDS OR PROFILES)

Molds are to define the shape of the panel, especially its
external shape and dimensions. The scope of supply
considers a complete additional set of molds designed to
create the vacuum inside the press cavity.

Each side mold will be equipped with connections for
connecting the cavity to the vacuum plant, vacuum
distribution in the whole cavity and a dedicated injection
holes able to maintain the vacuum level even at the
insertion of the injection head.
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4 COMPANY BACKGROUND

Dalucon Refrigeration Products (DRP) is a family owned business, originally founded by Aldo Martinelli in 1991
with combined company knowledge between its members of over 50 years. Their core focus is on quality and
delivery time and therefore DRP has set a benchmark for all of its products that competitors find hard to match.
DRP remains a successful business employing over 110 staff members and are situated in Centurion, with over
10,000 m2 of manufacturing space available; 800m2 office space; 3000 m? storage, assembly and stock area. DRP
is situated in Highway Business Park, Centurion, Gauteng — a gateway between Johannesburg and Pretoria, which
forms a natural extension to the rest of South Africa.

Address:

P.O. Box 7827

Centurion

0046

Tel: 012 661 8480/1/2

Fax: 012 661 0354

Website: www.dalucon.co.za

Members: A. Martinelli, M. Martinelli, S. Martinelli
Reg No: 2006-089100-23

Vat No: 444 0126 730

41 PRODUCTION PROCESS

The raw materials, including polyol blend with HCFC-141b as a pre-blend from the local system house, and
isocyanate is being procured in 1,000 liter IBC containers. The polyol-blend, once received, is shifted to the
polyol tank of 1,000 liters through pneumatic pump. This tank is kept in the temperature-controlled storage
room. The blend of poly and HCFC-141b is taken to the day tank of the foaming machine. Iso is taken in
similar process from the tank of 1,000 liter to the Iso day tank of the foaming machine. The plant has 3
foaming lines and 3 units 2 +2 Manni presses. The chemical is poured discontinuously in the panel in the
desired quantity to achieve the required foam parameters. The production process is to a large extent
automated.

The production cycle is as follows:

- Warehouse and storage for metal coils

- Cutting and profiling to length of the metal sheets

- Assembly of the panels

- Movement to the foaming tables of the press

- Foaming

- Extraction and transport to the warehouse for shipment

The chemical composition of various chemical uses in the manufacturing PU sandwich panels is provided in
the table below:

Description HCFC 141b | Polyol Isocyanate
%age mixing ratio 11.90% 36.71% 51.39%

The higher than normal content of HCFC-141b is found and proven to provide the optimum thermal
transmittance for the panels and enhanced PU mixture flowability, which is required, in particular in the
transport vehicle use of insulated sandwich panels.

The description of the foaming machine, press and storage tanks are provided below.
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Baseline Equipment

Sr # Ty_pe of Model No. DeS|gp Manufacturer | Commissioning
Equipment Capacity Type Year
Foaming Line 1
Polyol Dalucon
1 Preblend - 2 1000 liter Dalucon 2006
Stainless Steel
Storage Tank
Isocyanate Dalucon .
2 Storage Tank | Stainless Steel 2 1000 liter Dalucon 2006
1 .T.Z%(OI Day Cannon, Italy 1 200 liter Cannon, Italy 2006
Isocyanate .
2 Day Tank Cannon, Italy 1 200 liter Cannon, Italy 2006
PU Foaming
Machine Cannon A-100 .
3 with mixing Basic, ltaly 1 100 kg/min Cannon, Italy 2006
heads
4 Manni 2+2 Manni/Cannon, 1 9.5x1.45 Cannon, Italy 2006
Press Italy meter

Foaming Line 1 (mainly for the refrigerated truck panels) is subject for the conversion and demo
project

Foaming Line 2 for longer panels

1 ‘llb'gln{(m Day Cannon, Italy 1 350 liter Cannon, Italy 2012
Isocyanate .

2 Day Tank Cannon, Italy 1 350 liter Cannon, Italy 2012
PU Foaming
Machine Cannon A-200 -

3 with mixing CMPT, Italy 1 200 kg/min Cannon, Italy 2012
heads

4 Manni 2+2 Manni/Cannon, 1 13.5x1.45 Cannon, Italy 2012
Press Italy meter

Foaming line 3

1 ?Z%(OI Day Cannon, Italy 1 350 liter Cannon, Italy 2015
Isocyanate .

2 Day Tank Cannon, Italy 1 350 liter Cannon, Italy 2015
PU Foaming
Machine Cannon A-100 -

3 with L-14 Basic, ltaly 1 100 kg/min Cannon, Italy 2012
mixing head
Manni 2+2 Manni/Cannon, 13.5x1.45

4 Press Italy 1 meter Cannon, Italy 2015

The Cannon A-100 will be converted to cyclopentane. Further, the electrical system of the hydraulic control

of the presses needs to be adapted to ATEX requirement.

Few photographs taken at the plant is provided below:
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4.2 ANNUAL PRODUCTION PROFILE IN 2014

Panel Capacity | Share of PU m3 PU kgs PU total HCFC- HCFC-
thickness | m2/8 production % kg/a 141b kg | 141b
mm hrs Total /
a
40 500 10,0 2,0 83,2 20800,0 9,9 2475
50 500 5,0 1,3 52,0 13000,0 6,2 1547
60 450 30,0 8,1 337,0 84240,0 40,1 10025
80 400 30,0 9,6 399,4 99840,0 47,5 11881
100 380 20,0 7,6 316,2 79040,0 37,6 9406
125 350 5,0 2,2 91,0 22750,0 10,8 2707
100,0 30,7 1278,7 319670,0 152,2 38041
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5 TECHNOLOGY OPTION FOR VACUUM ASSISTED INJECTION TECHNOLOGY
(VAI)

5.1 Overview of alternatives to HCFC-141b for PU foam application

HCFC-141b has mainly been used as a blowing agent in various formulations in the manufacturing of PU
foam for the production of PU sandwich panels for various sizes and thickness in South-Africa.

Factors that influence the technology selection include consideration of the following major features for PU
foam.

- Mechanical properties
- Density

- Insulation properties
- Costs

5.2 Alternate Technologies Considered
In accordance with the 2014 report of the rigid and flexible foams technical options committee, there are a

number of alternatives that are available to replace the use of HCFC 141b in rigid polyurethane foam. Several
foaming technologies including the following are used as alternate technology.

e Cyclopentane

e HFC-245fa

e HFC-365mfc/227ea
HFC-134a
Methyl formate
CO, (Water)
u-HFC

The below table provides an overview of the blowing agents that has been used in various sub-sectors of foam

Liquid unsaturated HFC/HCFC (HFOs) as emerging technology

sector.
Sector HCFCs HFCs HCs HCOs HFOs CO2-based
HCFC- HFC-245fa cyclo-pentane Methvl 122&1(5) coz
PU Appliances | 141b HFC- cyclo/iso- y *
HCFC-22 | 365mfc/227ea | pentane Formate | HFO- (water)
1336mzzm(2)
n-pentane HFO-
HCFC- HFC- \ 1233zd(E)
PU Board 141b 3esmfc227ea | YO0 HFO-
P 1336mzzm(2)
HFO-
HCFC- HFC-245Ta | |\ sentane fiso 12337d(E) co?2
PU Panel HFC-
141b 365mfc/227ea pentane HFO- (water)*
1336mzzm(2)
HFO- CO2
HCFC- HFC-245fa 12332d(E) | (waten)*
PU Spray HFC- .
141b 365mfe/227ea HFO- Super-critical
1336mzzm(Z) | CO2
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Sector HCFCs HFCs HCs HCOs HFOs CO2-based
HFO-
PU In-situ / HCFC- HFC-245fa | n-pentane 12332d(E) co2
HFC- cyclo/iso -
Block 141b 365mfc/227ea | pentane HFO- (water)
P 1336mzzm(2)
PU Integral HCFC- HFC-245fa Methyl co2
Skin 141b HFC-134a Formate (water)*
HCFC-22 Methylal
HCFC-
HFC-134a HFO- CO2
XPS Board 142b DME
HCEC-22 HFC-152a 1234ze(E) CO2/ethanol
HFO-
) HCFC- HFC-245fa n-pen_tane 12332d(E)
Phenolic HFC- cyclo/iso
141b 365mfc/227ea | pentane HFO-
P 1336mzzm(2)

*CO, (water) blown foams rely on the generation of CO, from reaction of isocyanate with water in the PU system itself.

The pros & cons for commercially available options as well as emerging options as highlighted in the UNEP
2014 report of the rigid and flexible foams technical options committee for the manufacturing of PU foam are

provided in the below tables:

Commercially Available Options

Option Pros Cons Comments
Low GWP
Cvclopentane & Hiah flammable High incremental capital cost, may
yelop Low operating costs g be uneconomic for SMEs
n-Pentane
Good foam properties
HFC-245fa, Non-flammable . . .
HEC- High GWP Low incremental Capital Cost
365mfc/227ea, ; -
HFC-134a Good foam properties glol gth Operating Improved insulation (cf. HC)
Low GWP Moderate foam
CO2 (water) properties -high Low incremental Capital Cost
Non-flammable thermal
conductivity-
Low GWP Moderate foam
Methyl Flammable although properties -high Moderate incremental capital cost
Formate/Methylal | pjends with polyols thermal (corrosion protection recommended)
may not be flammable | conductivity-

Emerging Options

Option Pros Cons Comments
. . First expected
Liquid Low GWP High operating costs commercialization in 2013
Unsaturated
(HFC/ ";CFC Non-flammable Moderate operating costs | Trials in progress
HFOs

Low incremental capital cost
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The Indicative assessment of criteria for commercially available options as well as emerging alternatives in
PU foam is provided in the table below:

Assessment of criteria for commercially available options

c- i-pentane | HFC- | HFC365mfc/ CO, Methyl
pentane | n-pentane | 245fa 227ea (water) | Formate
Proof of performance + ++ ++ ++ ++ +
Flammability ++ +(+) 4+ -
Other Health & Safety 0 0 + + - 0
Global Warming +++ +++ - ++ I+
Other Environmental - - 0 0 ++ -
Cost Effectiveness (C) - ++ ++ ++ 0
Cost Effectiveness (O) ++ +++ - - ¥
Process Versatility ++ ++ + ++ +

Assessment of criteria for Emerging Technology options

HFO-1234ze(E) | HFO-1336mzzm(Z) | HFO-1233zd(E)
Gaseous liquid Liquid

Proof of performance | 0 + +

Flammability ++ +++ +++

Other Health & Safety | + + +

Global Warming +++ +++ +++

Other Environmental + + +

Cost Effectiveness (C) | ++ ++ ++

Cost Effectiveness (O) | -- -- --

Process Versatility + + +
10C comparison between major alternatives
[o] HCFC-141b HFO-1233zd c-pentane / vacuum Water-blown / Formic Acid

Formula % Cost/kg | Formula % Cost/kg |Formula % Cost/kg |Formula % Cost/kg

Polyol 100 36,71%| 2,70 100 38,17% 2,70 100 37,88% 2,70 100| 37,95% 2,70
B.A 32,42]  11,90%| 2,70 22| 840%| 13,00 9] 3,41% 2,68 35 1,33% 2,70
MDI 140] 51,39%| 2,50 140| 53,44% 2,50]  155| 58,71% 2,50 160 60,72% 2,50
Total 272,42| 100,00% 2,60 262 | 100,00% 3,46] 264 100,00% 2,58 263,5[100,00% 2,58
Thermal conductivity
mW/mK 23 21 23 31
Foam density 42 42 37,8
Equivalent cost USD 2,60 3,16 2,32 3,48
Total PU consumption
2015 319670 38,04| 830253| 319670 1009300| 287703 742819| 319670 1110996
10C / year USD 179047 -87434 280744
5.3 Selection of alternative technology for the VAI

The technology chosen has been Cyclopentane due to the following:

e Experience has been gained and training, technology options costs are lower
e Cyclopentane is a well-established technology with zero ODP and is a low GWP
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The existing (VAI) foam formulations in the manufacture of domestic refrigerators and sandwich panels
are based on the utilization of c-pentane as core foaming agent

Activities required for conversion

Modification of production process

The following modification and replacements in the existing process is assumed to implement the conversion.

6.2

Retrofit of existing foam dispenser where applicable

Replacement of pre-mixing unit,

Modification of Press

Hydrocarbon tank and accessories (piping and pumps, ventilation).

Buffer tank for polyol, however, at Dalucon, it will not be required, since the storage tank of polyol blend
will act as buffer tank

Nitrogen supply system

The following features need to be introduced

Ventilation system

Safety system controls

Adaptation of foaming equipment controls (software) and electrical equipment in order to comply
with ATEX or equivalent safety regulations

Suitability of pressure equipment to comply with the regulations

Control of emissions of the equipment used which includes magnetic joints on electrical motors and
EX parts for all equipment in contact with the liquid
Safety verification by the supplier or independent entity like TUV.

Improvement of safety conditions

Another important aim of the project is to demonstrate that using the Vacuum Assisted Technology, all the
vapours (pentane as well as isocyanate) are extracted directly from the source at their origin, while frothing,
by the vacuum itself and, therefore vapours and fumes, they could not be released into the atmosphere around
the press with the following consequences:

Avoid the presence in the atmosphere around the press, of the blowing agent (hydrocarbon) and
isocyanate vapors thus also, consequently, allow safe and healthy working conditions for the
operators

Downgrading of the area from zone 1 to zone 2 and, consequently, reduction of the ventilation
needed, as shown in the following layouts. The new function of fan system is dual as mentioned
above, for health and safety. However safety aspect now becomes as secondary as safety
reclassification results in no permanent presence of blowing agent.

Savings in the safety costs are solely related to VAL

10
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Vacuum Assisted Injection
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The training of the beneficiary staff for the adaptation of new technology is covered in this project. Further,
the trials and testing of the product is also covered. Once the plant is put in commercial operation, the safety
verification by the safety certifier shall be carried out and is being covered in the cost of the project.

After the successful completion of testing and commercial production, the removed equipment will be
destroyed.

7 PROJECT COST

7.1 Project Cost as per MP Guideline decision 55/47

The conversion plan and costs are following the guidelines of decision 55/47 to the extent possible.

7.2 Incremental capital cost

The foaming line 1 shall be converted to the use of Cyclopentane from HCFC-141b with VAI technology.
Funds are requested to cover the modification, provision of the VAI Kit and retrofit of existing A-100
foaming machine and the provision of necessary equipment, accessories as well as technology transfer,
training, trials and commissioning. The ICC calculation is based on Appendix-I of the above referenced
guidelines. These guidelines are based on 2008 market costs.

While calculating the incremental capital cost for each plant, the cost provided for 2008 basis has to be
adjusted according to the inflation rate as a matter of acceptance of principles of market economy, as also
manufacturers of equipment adjust to inflation.

The ICC of this project is calculated using only the base cost figures as provided in the guideline 55/47.

All cost in US$

Retrofit of High pressure foaming 100 000 80 000

machine (Cannon A-100 Basic; Ref. note in
the Baseline Equipment table; p.5 above)

Modification of press for VAI (cost 80 000 - 80 000
break down detailed below)*

Set of side profiles (60 and 80 mm) 20 000 - 20 000
Premixing unit 84 000 84 000

Hydrocarbon tank and accessories 55 000 20 000

including polyol-pentane drum pump

Buffer tank for pentane-polyol tank 100 000

1,000 liters

Nitrogen supply system 15 000 2 000

Plant Safety

Ventilation and exhaust system (fans, 115 000 90 000 0
piping, ductworks, grounding,
electrical boards/connection)
complete

12
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Gas sensors, alarm, monitoring 57 000 50 000 0
system for entire plant

Fire protection/control system for the 10 000 0
plant

Lightning protection and grounding 15 000 0
Antistatic floor 5000 0
Safety Audit / Safety Inspection and 20 000 18 000 2000
certification

Stand by electric generator 15 000 15000 0
Civil work / Plant modifications 25 000 25000 0
Technology transfer / training 25000 25000
Installation, commissioning, start up 75 000 75 000
and trials **

Total 816 000 326 000 202 000
Contingency 81 600 20 200
Grand Total 897 600 326 000 222 200
10C N.a.
Total project cost US$ 222 200

*Cost break down for Modification of press for VAI, which is described as three component retrofitting kit

(Chapter 3.2 ; p. 3 above).

VACUUM UNIT 35,000
VACUUM PLANT 24,000
VACUUM MOULDS (SIDE MOULDS OR PROFILES) 21,000

Total 80,000

**Trials and commissioning include testing mentioned in the methodological chapter (3):

e Positioning and installation of equipment U$ 25,000
e Commissioning U$ 20,000
e Start up of equipment an U$ 10,000
e Testing of physical properties of panels U$ 5000

Thermal transmittance
0 Measurement of lambda values (thermal conductivity W/mK)
0 Ageing of lambda value
Mechanical resistance of the panels and its core material
0 Shear strength and shear modulus
0 Compressive strength
0 Cross panel tensile strength
0 Bending moment and wrinkling stress
o Foam density distribution through the foam matrix in various positions of the panels
o Improvement of safety conditions
Verification of pentane concentration near the press in the conditions without and with VAI

U$ 10,000

13
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Report on the findings and results, conclusions and recommendations.

Incremental operating cost

U$ 5,000

I0C is not included in this project budget, since this demo cannot contribute to the HCFC 141b phase out in
the Country. However it is calculated below as an example to illustrate important financial advantage of this
Vacuum Assisted Injection (VAI) technology.

In calculating the Incremental Operating Costs it has been assumed that:

The use of Cyclo-Pentane is only about 28.6% of the use of HCFC 141b.

The conversion of technology to VAI / Cyclo-pentane system shall reduce the density of the foam to
90% of present HCFC-141b based formulations.

Incremental operating cost related to the conversion of the foaming technology was calculated based on the
formulations as applicable at Dalucon. Current prices are as follows:

R-141b system VAI/Cyclo-pentane system
Chemicals Amount | Price | CostUS$ | Amount | Price | CostUS$
Kg US$/kg Kg US$/kg

Polyol 0.367 2.70 0.99 0.379 2.70 1.02
Isocyanate 0.514 2.50 1.28 0.587 2.50 147
Blowing agent 0.119 2.70 0.32 0.034 2.68 0.09
Total 1.000 2.60 2.58

Difference per kg -0.02

The 10C is calculated based on 1 year as provided in the table below
conversion Year |

Foam production [kg] 319,670 287,703
Total annual cost of chemicals used 830,253 742,819
Cost difference per annum - Total I0OC, US$ -87,434

7.4

(0}

HCFC-141b: US$ 2.70/kg

Polyol: US$ 2.70/ kg

Isocyanate: US$ 2.50/ kg

Cyclo-Pentane: US$ 2,68/kg

Valuation of costing

Plant safety costs in this demonstration project are solely related to VAl and they are necessary to:

a) validate the difference between atmospheric pentane blowing and VVAI and also

b) facilitate plant safety certification.

Additional savings at both, ICC and I0C are very likely, on the account of increased safety and higher

quality of the end products as in comparison with HCFC 141b blowing as well as cyclopentane

14
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atmospheric (non-vacuum) blowing.
For example saving on extraction fan will result also in IOC saving for electricity.

o Downgrade of around press safety zone will result in additional 10C saving for electricity since
importance and capacity of reaming fan(s) is reduced due to non-permanent presence of cyclopentane.

0 Reduced number of equipment (ventilation and detection) will result in reduced 10C for maintenance
cost.

o Also reduction in IOC for insurance should be considered.

o Potential higher price of end products due to increased quality yet lower weight should add to overall
savings/ revenue.

o0 Also modification of the process for the case of the use of pre-blended polyol will be associated with
obvious savings.

0 These additional cost benefits could be quantified only after implementation of this demo project.

8 GLOBAL WARMING IMPACT ON THE ENVIRONMENT
8.1 Project Impact on the Environment

The project impact on the environment was studied for both the chemicals i.e. HCFC 141b and Cyclopentane.
The CO; emission before conversion (using HCFC 141-b as blowing agent with Global Warming Potential of
713) is expected as 27,123 metric ton per year whereas after conversion to Cyclopentane with GWP 25, it is
estimated 245 metric ton per year. The net impact on the environment is positive. The CO, emission is
expected to be reduced by 26,878 MT after implementing the new technology. The net effect is provided in
the table below:

Total
Phase out equivalent
Name of Industry Substance GWP amount warming
MT/ year impact CO2
eg. MT/ year
Before Conversion
Total CO, emission in M tonnes HCFC 141b 713 38.04 27,123
After Conversion
Total CO, emission in M tonnes Cyclopentane 25 9.81 245
Net Impact -26,878

9 PROJECT IMPLEMENTATION MODALITIES
9.1 Implementation structure

The National Ozone Unit reporting to the Department of Environmental Affairs, Government of South-Africa
is responsible for the overall project, coordination, assessment and monitoring. The National Ozone Unit
(NOU) cleared the Letter of Commitments with Dalucon DRP. NOU will clear Agreement on Implementation
Procedures with the counterpart and other partners of this project (if any), to ensure that project objectives are
met. Terms of Reference (TOR) for the implementation of this demonstration project will be prepared by

15
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UNIDO in close collaboration with his technology originator and provider(s) of equipment and Dalucon
(recipient company). Main objective of this Plan is to ensure project successful implementation and provision
of process replication to other companies in South-Africa and other Article 5 countries.

UNIDO as the implementing agency is responsible for the financial management of the respective grant.
UNIDO will also assist the Dalucon in equipment procurement, technical information update, monitoring the
progress of implementation, and reporting to the ExCom. The counterpart/enterprise is responsible to achieve
the project objective by providing financial and personnel resources required for smooth project
implementation. Financial management will be administered by UNIDO following UNIDO’s Financial Rules
and Regulation.

9.2 Working arrangement for implementation

After the approval of the project by the Executive Committee, the working arrangement will be signed by the
above parties, where the roles and responsibilities of each party are detailed.

9.3 Modification of production process

Procurement of equipment required for the production line modification will be done through a single source
purchase, however according to respective regulation stipulated by UNIDQO’s Financial Rules and Regulations.
Smaller equipment and parts may be procured locally, if local procurement is found to be more economical.
Local procurement will also be done based on UNIDO’s Financial Rules and Regulations. This applies also
for contracting with contractors for provision of technical services. Terms of references and technical
specifications for the procurement of contracts and equipment will be prepared by UNIDO in consultation and
agreement with the enterprise and the NOU.

9.4 Project monitoring
Project monitoring is done by the executing and implementing agencies through regular missions to the
project site and continuous communications through e-mails and telephone/skype discussion. Occasional

visits and communication by the NOU are also to be done to ensure adequate project implementation.

9.5 Project completion

Project completion report will be submitted by UNIDO within 6 months after project completion. Necessary
data and information for the preparation of the project completion report is to be provided by the
enterprise/NOU.

9.6 Timetable for implementation

. 2016 2017 2018
Milestone

Q1 Q2] Q3]|Q4|Q1|Q2|Q3]|Q4|Q1 Q2| Q3| Q4
Approval
Working arrangement -

Preparation of TORs

Bidding & contract
award

Equipment Delivery

Modification of line

Staff training

Safety certificate
Project completion

16
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In conformity with the Montreal Protocol Executive Committee’s decision 23/7 on standard components on
monitoring and evaluation, milestones for project monitoring are proposed as follows:

Sr.# Milestone Months

1 Project approval -

2 Start of implementation 1

4 TOR prepared 3

5 Bids prepared and requested 5

6 Contracts awarded 8

7 Equipment delivered 13

8 Commissioning and trial runs 16

9 De-commissioning/destruction of redundant baseline equipment 18
10 Submission of project completion report 18-24
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