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KHUTA 1.

1. OCHOBHbI€ NPOEKTHbIe peLleHuns.

1.1 BBegeHue

Monwuonbl, KAk KOMAOHEHT «A» 4NA NONYyYEeHMs NONMYPETaHOBLIX CUCTEM AENATCS Ha
ABe OCHOBHbIE rpynnbl:

- NPOCTbIE, HA OCHOBE OKMCW MPOMNUIIEHA U PEXEe OKUCK 3TUNEHA

- CNOXHbl€, Ha OCHOBE [BYXOCHOBHbIX CIMPTOB U KUCNOT

K rpynne crnoXHbIX NOSIMONOB OTHOCATCA:

- anndaTtnyeckme NonmadupHble NOMNorbl, KOTOPbiE NPOM3BOAATCA U3 aauUMMHOBOWN KU-
CNnoTbl, rmukonen n 1,4 — 6ytaHgnona

- NONMKaNPONaKTOHOBbLIE MONUOSbI, KOTOPbLIE NMPON3BOAATCS HAa OCHOBE PACKPbITUS Lenu
NONMKanponakTOHOB U IMINKONENn

- nonuTeTpaMeTUneHoBbIE 3UpPbIl MIIMKOMEN, KOTOPbIE NPOU3BOLATCA U3 TeTparnapody-
paHa 1 rmmkKonen

- 6a3oBble NOMMONMbLI HA OCHOBE KAaCTOPOBOro Macna, KOTopble NpPon3BOAATCA Ha OCHOBE
KacTopoBOro (pancoBoro, NOACOMHEYHOr0) rMMKONEN Unn rmuuepmuHoOB

- apomaTtunyeckne nonmnadupHbIE NONMOSbI, KOTOPble NPOM3BOAATCA M3 TepedTaneBoun
KMCNOTbI N FMNKOSEN, K STON rpyrrne MOXHO OTHeCTU M nosimonbl U3 otxogos PET cocTtosawume na
npopearmpoBaBLUNX Mexay coborn TepedTaneBon KUCNOTbl U MOHOITUNEHTNIMKONA. TexXHOMorms
npounssogcTBa nonuosios n3 otxogos PET nonyduna ceoe cTtpemuTensHOe pa3BuTuUe B Havane
1990-x rogos., 4To 6bINO conpsikeHo ¢ poctoM npomnssoacTea PET no 12 — 15% B roa. K Havany
2000-x rogoB konmyectBo Bbinyckaemoro PET B EC gocturno 3 MrH. TOHH, @ B HacTosuee
Bpemsa npubnmkaetcs K 4.5 mnH. T/rog. B Poccnn B HacToswmin MOMEHT YeTbipe Npou3BoanTe-
na PET c obwum ob6bemom Bbinycka okono 650 T.1/rog (ans cpaBHeHus, B JluTBe ABa npous-
Boautena PET c o6wnm o6bemom Bhinycka okono 680 T.1/ron).

B Tabnuue 1 npuBeaeH, KpaTkMii nepevyeHb NPOU3BOANTESNEN, KOTOPLIE BbIMYCKaKT MO-
nuonbl Tonbko U3 otxogos PET unu B Tom uncne na orxogos PET, a Takke UHXUHUPUHIOBLIE
KOMMNaHMM NMEeKLLMX ONbIT NPOLECCOB U BbiNycKatoLwmx obopyaosaHume ansa nonvonos PET.

Ta6bnuua 1 (He obHOBNANACH)

Mpoussogutenu nonuonoB PET
HanmeHoBaHue komnaHumn Cant Cdrepa pesarenbHOCTH

EXPANDED POLYMER SISTEMS PRI-
VATE LIMITED Navi Mumbai Maharashtra

http://www.expanded.co.in

B Tom uncne, npomsBoa-

RETERRA Corporation http://www.reterra.com
— = CTBO MOJSIMONIOB Ha OC-
SYNTESIA INTERNATIONAL S.L.U. http://www.synthesiainternacional.com vose PET
COIM GROUP http://www.coimgroup.com
PLASFI http://www.plasfi.com
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FOMREZ Polyester Polyols, Chemtura http://www.fomrez.com
Purinova Sp. z 0.0 http://www.purinova.com
Huntsman http://www.huntsman.com
Petopur GmbH, Schwarzhe http://www.petopur.de
NEO GROUP http://neopolyol.eu
"pynna komnanun "Ecotermix» http://ecotermix.ru http://teplosave.ru
MHXWHNPUHIOBbIE KOMMAaHMKU UMeloLLMe ONbIT NPOLEeCCOB U 06opyaoBaHuA AnAa nonvonoB PET
RAMPF Holding GmbH & Co KG http://www.rampf-gruppe.de
H&S ANLAGENTECHNIK http://www.hs-anlagentechnik.de B Tom uncne, nHXMHW-
PVIHT 1 NPOU3BOACTBO
ORJIN KIMYA SANHAYI ve TICARET A.S. http://www.orjin-kimya.com obopyaoBaHus 1 no-
CZECH REPUBLIC Recycling of P.E.T. _ . fonos Ha ockose PET
. http://www.techmonitor.net
wastes into polyester polyols

B MpunoxeHuun 19 npmBeaeHbl CCbINKM HA NPOAYKTblI U MAPKETUHT — 35 CCbIfoK, 06opy-
JoBaHWe 1 naTeHTbl — 53 cCbIfKN.

CnpoekTupoBaHHas yCcTaHOBKa SIBIIETCHA TEXHOMNOrm4Yeckon pensnimkon. MicxogHas Ooky-
MeHTauuna obpabaTtbiBanacb rpamMoOTHbIMK MNPOLIECC-MHXEHEPAMMK, MCMNOMb30BaNIMCb MHXUHU-
PUHIOBbLIN OMbIT, MPAKTUKM N 3HAHWUSI KOMMNETEHTHbIX NOCTAaBLUMKOB M KOHCYNbTAHTOB A5 OENCT-
BYHOLLMX 06BEKTOB € 6nmM3kmuMmmn npoueccammn. Cumynauusa npouecca, B 60MNbLUMHCTBE Cry4yaes,
BbIMOSHAMACh 3aHOBO, KaK M OMPOCHbIE NUCTbI HA obopyaoBaHuMe, T.K. Npeablaylwas MOLWHOCTb
Gbina opueHTMpoBaHa Ha ogHy nuHuio 5.000 T/rog. TexHonornyeckas KoHurypaums nepepa-
B6oTkM onpegensieTcss No TuNy Mcnonb3yembiXx oTxogoB PET, 4yTo He KacaeTcsa peakTOpHOro
obopyanoBaHud, a OTHOCUTCA K cnocobam NoaroTOBKM M nofadye OTXOAOB B NPoLECC U peuenTy-
pam AN KOHKPEeTHOro nonvona.

3aKasuMK nmeeT NoJsiHoe NpaBoO NPOBECTU NMaTeHTOBaHMe, a NPU XKeflaHUW JNULEeH-

3upoBaHue npouecca U Hoy-xay Ansi OTAeNbLHOro 060pyAoBaHUs.

1.2 O6wan nHpopmaumsa o npoekxTe.
BazoBomy NpoekKTy npeallecTsoBana KOHLenTyanbHas npopaboTka

https://enky-afina.ru/konceptualnii-proekt-n29k

1.2.1 CywecTByloT ABa XxMMmmn4deckux cnocoba no nepepabotke otxogos PET. Pasnuung
MeXay HAMKU NpuHUMNnanbHble, YTO 1 NokaszaHo Ha Cxeme 1.

- otxogbl PET obpabaTbiBatoTCsl STUMNEHTTIMKONEM C MOSlyYEHMEM OfMromepa, KOTopbIn
MOXXHO 0o6aBnaTb B npouecc npoussoactea nepsuyHoro PET, nubo Ha cTtaguto npurotosne-
HUS NacTbl, NMOO Ha aTepudukaumto. lNpouecc He KaTanUTUYECKUN.

- otxoabl PET obpabatbiBatoTCs ANSTUMEHTTIMKOIEM C NOMyYEHNEM apoOMaTUYECKMX MO-

JINONOB, KOTOPbIE NUCMOJIb3YHTCA, KaK KOMMOHEHT «A» B NoJINypPETAHOBbLIX CUCTEMaAX. I'Ipou,ecc
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nepeatepudurkaummn nonuaTuneHTepedTanara B nosiMaupHbIn MHOroaTOMHbIN CNIMPT SABNAET-

CA KaTalrimTn4eCKnM.

Cxema 1.
O O O O
] [ EG [ [l
C CO—CH,CH,O —0> HOCH,CH,O0—C C—OCH,CH,0H
190 *C
n
PET BHET
- EG
Catalyst o o
DEG [ [
HOCH,CH,OCH,CH,0 C C—OCH,CH,OCH,CH,O-+H
250 °C n
APP

1.2.2 OcHoBHOWM Uenbio 6a30BOro NPoeKTa ABMSETCA Bblgada TEXHOMNOMMYECKNX peLleHnm
n pacyetoB 0bopyaoBaHUA ANS NPOMbLILIIIEHHOMW YCTAHOBKM Mo nepepabotke oTxonoB PET.
TexHnyeckoe 3agaHue (T3) OpPUEHTUPOBAHHO TONBKO Ha MPOMBLIWIIEHHbIE OTXOAbl 06pasyto-
lneca B npouecce NpoU3BOACTB NULLEBOro M BOMokoHHoro PET, nneHok u ynakoBku, npe-
dopm, a TaKke dornekcbl. BNoK NPOMbIBKU, Pe3KU U CYLIKN A51s nonyyYeHnsa ornekcbl He BXOAUT B
©a30BbIN NPOEKT.

1.2.3 lMpouecc npon3BoACTBaA SABMASETCA Nepuognyeckum. 3akasdmk nonyyuns mcyepnbl-
BaloLME NOSICHEHUS, YTO CUHTE3 apOMaTUYECKUX NOSIMAIUPHBLIX MNOIMOSIOB C UCNOSIb30BaHNEM
B KayecTtBe cbipbs oTxogoB PET Bcerga Begetcs peaktopax nepuoguyeckoro AeNCTBUS, YTO
No3BOSIIET MakCUManbHO TOYHO NPOM3BOAUTL NOAGOP COOTHOLUEHUN KOMMOHEHTOB M obrerva-
€T Be[eHMe TEXHONOrM4YyecKoro pexmnma. Mcnonb3oBaHme noslydaemMbix MOSIMOSIOB OPUEHTUPO-
BaHO Ha cobcTBEHHOE NoTpebneHue.

1.2.4 CnHTe3 apomaTtmyeckmx nonmonoB Ha ocHoBe PET, Bcerga nogpasymeBaeT BO3-
MOXHOCTb 3aMeHbl KOMMOHEHTOB AN MNpuAAHUS HOBbIX KayecTB, Hanpumep, aguvnuHOBYHO
KMCNOTY 3aMeHSAT Ha cebaumHoByo unu rnytaposyto, 43I Ha ANNPONUNEHTNIMKONb, B OCHOBE
npouecca He 3ameHum Tonbko PET.

1.2.5 MowHocTb npu paboTe Ha npombllWwNeHHbIX oTxogax PET, cornacHo T3, coctaBns-
eT 2*3.000 ToHH/roa no nonuonam. PacyeTHbin 3anac mowHocTn 110%.

1.2.6 OcHoBHbIM 060pYyaOBAHMEM B rpaHuLIaX NPOEKTUPOBaHUS ABNSETCS:

Cekuua 100. CopTupoBKa, apobneHue n xpaHeHue NoAroToBneHHoro cbipba PET.

XpaHeHue X1AKOro Chipbs U KaTanu3aTtopos
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Cwunoca pacxogHble 100-V-100/1,2,3 ona oTCOpTUPOBAHHBIX OTXOL40B nonnmepa (Cbipbsi)
nogaBaembix B npouecc. Cunoca xpaHeHus PyHKLMOHANbHO COBMELLEHbI C PACXOAHbIMU CUMO-
camu. 3anac xpaHenus 10 cyTok, cornacHo T3.

Cuncrtema nHeBMOTpaHcnopTa, cornacHo T3, HO BO3MOXHa 1 LWHEeKoBas nogava.

dunbTpa MELLOYHbIE.

[Opobunka ansa 3acTbiBwero pacnnaesa PET.

Cwuta ana npoceunBaHna otxogos PET.

XpaHeHune Cyxmx KUCroT, kaTanusatopa, 4ob6aBoK 1 Npucagok NPou3BOAMTCA B Tape no-
CTaBLUMKa.

Emkoctn xpaHeHua 100-V-101/1,2,3,4,5,6 xnakoro coeipbsi. EMKOCTM aTmMocdepHble, C
anektpooborpesom. 3anac xpaHeHus 10 cyTok, cornacHo T3.

Hacocbl nogaum xXunakoro cbipbsi B 4031MpoBoYHble emkocTn, 100-P-100/1,2,3,4,5,6. Ha-
cocbl MOHOGOYHLIE Be3 pe3epBa. CxeMon NpeayCcMOTpeHa B3anMO3aMeEHAEMOCTb.

XpaHeHwue XMAKoro cbipbsi, NeHoobpa3oBaTens Npu NpoM3BoACTBE MOANPULNPOBAHHbIX
NOMMONOB MOXET NPOU3BOAMTCA B Tape NOCTaBLUMKA: TaHK-KOHTeNHepbl, EBpoKyObI 1 T.4.

Cekuusa 200. XpaHeHusa n bneHgmpoBaHns 6a30BbIX NONIMONOB.

[unckosble gosatopbl 200-SD-200A,B onsa nogaym ceipbst PET B peaktop 300-R-300A,B.

[lo3npoBaHMe Cyxux KUCNOT NPON3BOANTCS BPYYHYHO.

[o3npoBoyHblie emkocTn 200-V-200A/1,2 1 200-V-200B/1,2 ons KUAKOrO CbIpbA.

EmkocTHOM annapat ¢ mewankon 200-V-201 ona npuroToBneHus katanusaropa.

Hacoc nosnposoyHbin 200-P-200A,B ons nogaym katanumsartopa

Cekumnsa 300. PeakTopHbIn 610K C cekumsammn punbTpanmm nonvona n pekynepaumen
nerknx NpoAyKTOB peakuuw.

Peaktop cnHTtesa 300-R-300A,B ¢ meluankon, cuctemamm guctunnsumnm n oborpesa
BbICOKOTEMMEPATYPHbLIM TEMNNIOHOCUTENEM.

Hacocbl 300-P-300A/1,2 n 300-P-300B/1,2 unpkynauum, OTKayYkm U nogaym nonuorna Ha
dunbTpbl 300-F-300A/1,2 1 300-F-300B/1,2.

dunbTpa ceeyesbie 300-F-300A/1,2 n 300-F-300B/1,2 ona dpunbTpayum nonmona ot
MEXaHUYECKNX NPUMECEN.

Annapatbl Bo3gyLuHoro oxnaxaeHus 300-AC-300A,B ansa koHgeHcaumm nerknx npoayk-
TOB peakuun, onpegeneHbl T3. Bo3MOXHO ncnonb3oBaHne BOASIHbIX KOHAEHCATOPOB

Emkoctn 300-V-300A,B nprvema CKOHAEHCUPOBABLUMXCA JIErKUX NMPOAYKTOB.

Hacocbl 300-P-301A,B oTka4kn CKOHOEHCUPOBAaBLUMXCA NErkMx NpoaykTos. Hacockl Mo-
HoGMno4YHble 6e3 pesepBa. Cxemon npegycMOTpeHa B3anMO3aMEHSEMOCTb.

OnekTtpoHarpesaTtensb 300-EX300 ons HarpeBa a3oTa.
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Cekuusa 400. XpaHeHus n bnengmpoBaHne 6a3oBbIX NOMMOSIOB.

Emkoctn 400-V-400A,B nprvema n xpaHeHns 6a30BbIX NOMNOOB.

Emkoctn 400-V-401/1,2 6neHamMpoBaHusi NONNONOB

Emkoctn 400-V-402/1,2,3 xpaHeHusi MOaANULMPOBaHHbIX NOMNONOB

EmkocTb 400-V-403 xpaHeHus1 Nerknx NpoayKToB peakuum (peumkn)

EmkocTb 400-V-404 xpaHeHus neHoobpa3oBaTens

Hacocbl 400-P-404 nogayn neHoobpasoBaTend.

Hacocbl 400-P-405/1,2 nogayn peunkna B npoLecc Unu Ha peannsaumuio.

Hacocbl 400-P-400A,B nogaym 6a30BbIX NOMOSIOB Ha GNeHANPOBaHME NN XPaHEHUS.
Hacocbl MoHOGNo4YHbIE 6e3 pe3epBa. Cxemon npeaycMoTpeHa B3aMMO3aMEHAEMOCTb.

Hacocbl 400-P-401/1,2 n 400-P-402/1,2 GneHaMpoBaHna N OTKauYku MoamnumpoBaHHbIX
NOSIMOSOB Ha XPaHeHMe.

Hacocbl 400-P-403/1,2,3,4 oTrpy3ku 6a30BbIX U MOANDULMPOBAHHBIX NOSIMOSIOB.

KoTenbHas BbicOkOoTeMMnepaTypHoro TennoHocutens (HTM), komnpummnpoBaHue BO3ay-
xa, ocylwka Bo3gyxa Kull n npom3BoactBo asota, 650K OUMCTKM CTOYHbLIX BOA, XpaHeHWe TBep-
ObIX OTXOAOB W NErkux nNpoaykToB peakumn. NepeyncrneHHble 06beKTbl HE BXOOUT B COCTaB
6a30B0Oro nNpoekTa, HO BCe UCXoaHble AaHHble ansa pacyeta O3X n cknagoB XpaHeHUs BblgatoT-
¢ 6a30BbIM MPOEKTUPOBLLMKOM.

KonnyecTtBo egmHuL, obopyaoBaHusa And Kkaxaon nosmumm 6yaeT ykazaHo B KHUAFAX 5 u
14, a Takke Ha PFD un PID cxemax B KHUIC'AX 6,7,8.

1.2.7 3aka34yvk yBeJOMISIEH, YTO:

- BpeMs Npou3BOACTBa OQHOM Mapku 6a3oBoro nonuona (3arpyska, Npon3BoaCcTBO, pas-
rpy3ka un oumuieHue) He bonee 8 4YacoB Ha OAMH peakTop

- BpeMmsi Npomn3BOACTBa OOQHOM Mapkn MOANMULMPOBAHHOIO NOSMona Anst XeCcTKux pac-
NbINAeMbIX NOSIMYPETAHOBLIX NMEH MCMNOSb3YyEMbIX MPU U30NSAUNN CTEH U Kpbil, Unu Tpyo, nnu
naHenen (CoHABUY-NaHENN), He ABNAETCA NMMMUTUPYHOLLEM B MOLLHOCTU NPOU3BOACTBA, TaK Kak
He CBSI3aHO C peakTOPHbIM BI0KOM

- CMHTE3 BbINOJSTHAETCH B NEPUOANYECKOM PEXMME, MPU KPYrNIOCyTOYHOM rpadumke pabo-
Tbl NO cMeHaM. [poaoMKUTENBHOCTL CMeHbl 12 YacoB. 3aTpaTbl BPEMEHU HA TEKYLLUNE PEMOH-
Tbl 0O0pyAOBaHUA WUNN €ro YUCTKY MPOAOIPKUTENBHOCTLIO B OOHY CMEHY BbINOMHAEMbIE HE
Yaule 2 pas B Mecsil, BKMNOYEHbI B MNaH Bbinycka Npoaykumn. MNMpu Mcnonb3oBaHUM nekcobl He
OYULLEHHOM OT OCTaTKOB nonunponuneHa (Npobku). Bpems Ha YncTky obopyaoBaHusa yaBavBa-
eTcd. ExerogHast octaHoOBKa Ansi NPOBEAEHUST KanuTanbHOro peMoHTa U NpoBepKkM obopynosa-
HUS, HEe NNaHMpyeTCs, Tak Kak nmerTca asa peaktopa. OctaHoBku kotenbHon HTM, komnpec-

COpHOVI BO3AyxXa n npomn3BoacTBa a3oTa, a TakkKe BGnoka OYMCTKM CTOYHbIX BOA, B NOObLIX cny4ya-
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AX HE 3aHMMaeT ABYX CMEH, Npun Hannm4nm 3anacHblX yacTten u peareHToB peKoMeHOOBAHHbIX

nocTaBLUMKaMu 3Toro obopyaoBaHus.

1.3 O6wme TpeboBaHMUA K NPOEKTUPOBAHUIO

1.3.1 Bce pacuyetbl 6yayT BbINOSHEHbI Ha 3ddekTnBHoe paboyee Bpemsa 8.350 va-
coB/roa. Bca yctaHoBKka u Bce obopyaoBaHue ByaeTt cnpoeKkTMpoBaHoO, TakuMm obpasom, 4YToObbl
KONMYEeCTBO HenpenBUAEHHbIX OCTAHOBOK ObINO MWHUMMM3MPOBaAHO. [lonHas ocTtaHoBKa AJis
NpoBeAEeHNsI KanUTanbHOro PEMOHTa M NPOBEPKM 000PYA0BaHMUS, 3anfilaHMpPOBaHa He pexe Yem
OAMH pa3 B 4YeTblpe roga, HO cornacyeTcd M npovM3BOAUTCA B COOTBETCTBMM TpeboBaHUAMU
OpraHoB TEXHMYECKOro Haa3opa CTpaHbl CTPOUTENbLCTBA.

1.3.2 3anac MOLWHOCTU Npu NPOEKTUPOBaHMM OBOPYOOBaHUS paccyMTbiBaeTca OT
2*3.000 T1/rog, cornacHo T3. Mo kaxgow cTaTMYeckon eamHuue obopyaoBaHUS YYMTbIBaKOTCA
KO3 PMUMEHTBI ANS HOpManu3auum K cTaHgapTam, NPUHATLIM B CTpaHe CTPOUTENbCTBA U OHU
He ByayT HWXKe yka3aHHOro 3anaca.

1.3.3 Pac4yeTHOe faBneHue ycTaHaBnMBaeTCA:

- He MmeHee 1 Bap ansa obopyaosaHua paboTatowero npyM atMocepHOM AaBeHUN

- onst obopyaoBaHus, KOTOpoe pacrnonaraeTcsl Ha HarHeTaHNUM HacOCOB paBHbIM [aBrie-
HWIO OTKITHOYEHMS Hacoca.

1.3.4 PacyeTHasa TemnepaTypa yCTaHaBnMBaeTCd, Kak MMHUMYM Ha 20°C Bbille Makcu-
ManbHoM paboyen Temnepartypsbl, HO He MeHee 70°C ans obopyaoBaHusa nmetrowero npu pabo-
Te TemMnepaTtypy OKpyXarLlero Bo3gyxa.

MapameTpbl no n.1.3.3 n 1.3.4 nognexart KOPPEKTUPOBKE NO HOpPMaM W1 NpaBunam crpa-
Hbl CTPOUTENBLCTBA B OKYMEHTaUmn ctagun «NpoekT».

1.3.5 basoBoe npoekTnpoBaHMe OCHOBbLIBAETCA Ha CTaHA4apTax, YkasaHHbIx no n. 1.6.

1.3.6 ABO wucnonb3ytoTcs Ans KOHOEHCAuUW NnapoB M OXNaXKAEHWUSA Nerkux npoayKToB
peakumm.

1.3.7 HarpeB peakumoHHOM cmecu go Temnepatypbl 220-260°C npomnssoanTcs nogadven
BblcoKkoTeMnepatypHoro TennioHocutens 300°C/3.5 Gap uyepe3 HapyXHbIA WUAN BHYTPEHHUN
3MeEEBUK peakTopa. Tun 3meeBuMKa onpeaensdeTcs marotosutenem obopyaoBaHUa M cornaco-
BblBaeTcs ¢ 6a3oBbiM MPOEKTUPOBLLMKOM. CKOPOCTb HarpeBa OonpenensieTcs U3roToBUTENEM
obopynoBaHus.

1.3.8 XonoamnbHWKN oxnaxgaemble CBEXeWN BOLOM UCMOMb3YHTCHA TONbKO Ans npobooT-
BOpHMKOB. YunTbiBas nepuoandeckoe n odeHb Hebonbloe noTpebrieHns Boabl Ha oxnaxae-
HWe, YCTPONCTBO rpagupeH He npegycmaTpusaeTcs, oTpaboTaHHas Boda CnuMBaeTCs B KaHanm-

3auuio.
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1.3.9 KomnoHoBka o6opyaoBaHusa gosmkHa oTBevaTb TpeboBaHMsiM 6e3onacHocTu, yao6-
CTBY 06CnyXMBaHUA NpW aKcnnyaTtaumm n peMoHTax, MUHUMarnbHO pa3yMHOW AnnHe Tpybonpo-
BOOOB 1 KabenbHbIX Tpacc.

1.3.10 [ns guHamuyeckoro obopynoBaHMs UCMOMb3YOTCSA TOMbKO 3MEKTpoABUraTenu,
npuMeHeHne napoBbIX TYPOUH HEe paccmaTpmuBaeTcs.

1.3.11 Hacocbl 300-P-300A/1,2 1 300-P-300B/1,2 BLiOGupatoTcs B 3aBUCUMOCTM OT BA3-
KocTn 6a30BOro nonnona, Bce octasnbHble HACOChl TUMNa — LEHTPOOEXKHbIE MOHOOMOYHLIE.

1.3.12 TonwmHa wmsonaumm ans obopyaoBaHWSA ykasblBaeTCsl B OMPOCHbIX NUCTax, B
KHUTAX 14,15. [Ins Tpy6onpoeogos, KHUAIA 18 mn3onauusa ykasbiBaeTCHA TONbKO HA Hanuyune
NN OTCYTCTBMUE.

1.3.13 YTOYHEHHbIE pacyeTbl TOMWMHbI M30nauun ans obopyaoBaHnsa 1 NOSMHbIE pacye-
Tbl ANA TPyboONpPOBOAOB BLINOMNHATCA Ha cTagum «Paboyas ookymeHTauus» BbINONHAEMON B
CTpaHe CTpOUTENbCTBA.

1.3.14 [1na ynpaBneHus TEXHOMNOrMYECKMM npoueccom OyaeT npuMeHeHa OUCTaHLMWOH-
Has cuctema ynpasneHus ACY Tr1.

1.3.15 OkoHYaTenbHbIM MeXaHMYeCcknn pacyeT obopyaoBaHusa B COoTBETCTBUE C Tpebo-
BaHUAMM npoLecca ykasaHHble B JOKYMEHTauum 6a30BOro NpoekTMpoBaHUs BXOLAT B OTBETCT-
BEHHOCTb MocTaBLiMKa 00opyaoBaHus. Bce OTKNOHEHUS OT TEXHOSIOrMYECKMX OMPOCHBIX FNC-
ToB KHUI'A 14 pomkHbl OGbITb cornacoBaHbl C MCNOnHUTENeM 6a3o0BOro npoekra, ecnu aTu
OTKIMOHEHNA BREKYT 3a COOON U3MEHEHNA B TEXHOMOMMYECKNX NapamMeTpax unm cHmxarT 6e3o-
nacHoCTb npouecca.

1.3.16 Bce emkocTu nopa gaBneHUEM AOMKHbl ObiTb U3roTOBMNEHbI B COOTBETCTBME CO
ctaHgaptom EN 13445 unn Hopmon ASME. Bce emkoctn paboTawowme nog atMocepHbIM
AaBneHnem vnu nog gasneHvem 0o 1 6ap AomkHbl ObITb N3rOTOBMNEHLI B cooTBeTCTBUE C API
650. YkasaHHble cTaHaapTbl npuBeneHbl B n. 1.6. N3rotoBuTenb o6opyaoBaHUs M MPOEKTU-
POBLUMK BbINONHAWOWMI cTaamto «Pabovast LoOKyMeHTaums» pykoBOACTBYETCS HOPMaMn CTpaHbl
CTpoOMTENbCTBA.

1.3.17 Bce matepuanbl ona obopyaoBaHna ykasaHbl B TEXHOTONMYECKMX OMPOCHbIX NUC-
Tax, KHACA 14 n o6o6uweHbl B KHUTE 15, a Takke B KHUIE 7 Ha guarpamme maTtepuanos
(PFD cxema c ykasaHueM matepuana obopynoBaHusi). YKasaHHble mMaTepuanbl LOSMKHbl UC-
Nnofib3oBaTbCA U3rOTOBUTENEM 00OPYAOBaHMS U MPOEKTUPOBLLUMKOM AeTarbHOMO UHXWUHUPUHIA
B Ka4YecTBe CrpaBOYHMKA ONSA onpeaenieHns OKoHYaTenbHOM cneundukaunm matepunarnos.

OnpepgeneHne UTOroBbIX MapoK Martepuana BXOAAT B OTBETCTBEHHOCTb NMPOEKTUPOBLLM-
Ka OeTanbHOro WMHXWHUPMHIA U nocTtasBluka obopynoBaHudA. Bce OTKMOHEHUs, no BblGOpy

mMartepuana, ot TexHonorndeckmx onpocHbix nimctoB KHUIA 14 gomkHbl ObiTb cornacoBaHbl C
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ncnonHuTenem 6a3oBOro NpoekTa, eCcnu 3T OTKINOHEHNS BIEKYT 3a COBOM N3MEHEHUSI B TEXHO-
NOrM4YecKnX napameTpax unm cHmxatotT 6esonacHoOCTb npouecca.

1.3.18 Wrtorosble Tenno-rugpaeBnuyeckue pacyetbl ana ABO u peaktopoB ykasaHbl B
TexHonornyeckmx onpocHblx nuctax, KHUIA 14 n o6o6uweHsl B KHUME 15. YkasaHHble pacue-
Tbl AOSMKHbI MCMNofb3oBaTbCca uarotoButenem ABO n peakTopoB, a Takke MPOEKTUPOBLLMKOM
AeTanbHOro MHXWHUPUHra B Ka4ecTBe CrpaBoOYHMKA AN onpenenieHns OKoHYaTenbHOW HopMa-
nun3auunm peaktopos n ABO.

[eTanbHble Tenno-rngpasnuyeckme pacyeTbl ans ABO n peakTtopoB BXOAAT B OTBETCT-
BEHHOCTb M3rotoBuTens obopyaoBaHud. Bce OTKNOHEHMs, Mo Tenno-ruapaBnnNyeckuM pacude-
Tam, OT TeXHONorn4yeckmx onpocHbix nuctos, KHUIA 14 gomkHbl B6bITb cornacoBaHbl C UCNOS-
HUTenem 6a3oBOro NPoeKTa, eCriv 3TN OTKINOHEHNSA BNEKYT 3a COOON M3MEHEHUS B TEXHOMOMM-
YecKMx napameTpax Unm cHxKarT 6e3onacHOCTb npouecca.

1.3.19 [dunameTpbl wTtyLepoB nog npmbopsbl Kull, a Takke nx pacnonoxeHue Ha obopy-
AoOBaHMN B TexHonornyeckux onpocHblx nuctax, KHUIFA 14 nokasbiBaloTCA B HOMUHAlbHbIX
pa3mepax, Tak Kak B KOHEYHOM mntore onpeaenstotcs: Tunom npmbopos KUIM, TpeboBaHnamm no
pacnonoXeHno BHYTPEHHUX YCTPONCTBA B annaparTe.

1.3.20 [lepeyeHb curHanusauusi 1 G6NOKMPOBOK AnA OOBLEKTOB BXOAALWMX B 6a30BbIf
NPOEKT cocTaBnsieTcs Ha ctagun «lpoekT» BbINOMHAEMOM B cTpaHe cTpouTenbcTBa. OCHOBOM
OS5 NepeyYHs curHanmaaumin n 61oKMPOBOK SABNSETCS:

- OCHOBHbI€ MPUHLMNbI perynmpoBaHus TexHonornyecknum npoueccom, KHUNA 4

- onncaHue TexHonornyeckoro npouecca, KHUINA 5

- P&ID cxema npouecca, KHATA 8.

Bce 6e3 ncKkNYeHUs OTKNOHEHUsT OT curHanmsauum n 6roKMpoBOK yKasaHHbIXx B KHU-
FAX 4, 5 n 8 pomkHbl BbITb COrnacoBaHbl C UCNONTHUTENEM 6a30BOro NpoekTa.

1.3.21 KotenbHasa HTM, komnpummpoBaHMe 1 OCyLLKa BO3ayxa, NPOU3BOLCTBO a3oTa u
ONOK OYNCTKM CTOYHbLIX BOA Mocne Bblbopa OO0MKHbI ObiTb cornacoBaHbl ¢ 6a30BbIM NPOEKTU-
POBLLNKOM.

1.3.22 3OnekTponogorpeBaTenb a3oTta nocne Bblbopa AomkeH ObITb cornacoBaH ¢ 6aso-
BbIM NPOEKTUPOBLLNKOM.

1.3.23 Tpyb6onposoabl 1 getanu Tpybonposoaos. B o6bem 6a30BOro npoekta He BXOOAT
cnepyowme nyHKTbl:

- pacyeT npeaoxXpaHUTESbHbIX KnanaHoB

- BbIbOp TMNa TennoHocuTena ans oborpesa TpybonpoBoLoB

- paccTaHoBKa M TUN oTcekaTenen ucnonb3yemble ANa pasgeneHnsa Ha aBapumnHblie 6no-

K1, B COOTBETCTBUN C HOPMaMWN 1 MnpasuiamMm CTpaHbl CTPOUTENbCTBA (OTCGKaI'OLLl,VIe KnanaHa,
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KOTOpble UCMONb3YTCS MO TEXHONOrMYECKOMY anroputMy 1 Ang MUMHUMKU3aLMN PUCKOB NoKa-
3blBalOTCA B 6a30BOM NpoekKTe)

BbllwenepeyvncneHHble NyHKTbl cOCTaBNaeTcs Ha ctagun «MpoekT» BbINOMHAEMON B
CTpaHe CTpouUTESNbCTRA.

- NU30OMETPUYECKME YepTeXM TPyOONPOBOAOB, pacnonoXeHNe BO3LYLLIHUKOB U ApEHaXeNn

- pacyeT TEPMMUYECKOro pacLUMPEHNS U HANPSKEHUS

- cneundukauyma matepmanos TpybonpoBoaOB, 3anopHOM apmaTypbl U. T.A4.

- coeANHUTENbHbIX arieMeHToB NpnbdopoB Kull: 606bIWKK, TEpMOKapMaHbl 1 T.4.

- nnHuKn Bo3ayxa Kul'l k npubopam, TONAMBO Ha ropenku, Boga oxnaxgatowasa Ha npobo-
OTOOpPHMKN U T.A4.

YKasaHHble MYHKTbl SBASKOTCA OTBETCTBEHHOCTLIO AeTasflbHOro NPOEKTUPOBLUUK BbIMOJ-
HAowWero ctaguio «Paboyasa JoKyMeHTaums».

1.3.24 MecTta XpaHeHusi XnOKoro Cblpbsi OOSMKHbI MMETb OTOOPTOBKY MCKMNIOYatOLLYHO
pO3nMB, NoJs1 BHyTPM OTOOPTOBKU BbINOMHAETCA U3 XMMUYECKN CTONKUX MaTepuanos. Bce nono-
XeHunsa Bl kacarowmecs Xnakoro Cbipbsi NOAMNEXaT KOPPEKTUPOBKE B AOKYMEHTAUUM CTaguu
«lMpoeKkT» BbINONHAEMOM B CTPaHe CTPOUTESNbCTBA.

1.3.25 YTunusauuns scex 6e3 NCKoYeHnsa amMmccuin BXoauTt B oobemsbl BI.

1.3.26 YTunusauma tBepabix 0TX040B (YnCTKa (bmnbTpoB, WiiaMbl, HePaCTBOPUMbIN Oca-
OOK 1 T7.4.) He BXoanT B 06bemsbl BIN. 3Tn oTxoabl ykasbiBatoTca B Tabnuue 6a3oBoro npoekra
Mo KonuyecTtsy, MecTy obpasoBaHnNd 1 N0 peKOMeHAYyeMOMY CNocoby yTunmnsauum.

1.3.27 YTunusaumsa Xnakux oTxogos He BXoauT B obbembl BI1. OTn oTxogbl ykasbiBatoT-
cqa B Tabnuue 6a30BOro npoekra no KonmyecTBy, MecTy obpasoBaHUSA U MO pekoMeHayeEMOMY
cnocofy yTunusauymu.

1.3.28 Cpok xpaHeHusa NONMONoB onpeaenseTcd B CTPOroM COOTBETCTBMM C Temrnepa-
TYPHbIM rpacrKoM 1 yCROBUSMU XPaHEHNS.

1.3.29 NHCTpyMeHTamnbHbIA KOHTPOSNb M TeXHonorndeckoe odopMreHune XpaHeHus no-

JINONOB onpeaenaeTcd B COOTBETCTBUU C TUMOBbIMKU CXeEMaMU N MHCTPYKUNAMN.

1.4 DHepropecypchbl

1.4.1 Bosgyx TexHunyeckun, ocylika sosgyxa Kul'l, nponssoacteo asoTa.
1.4.2 KoTenbHas BbicokoTEMNepaTypHoro tennoHocutenda (HTM).

1.4.3 OnektpoaHeprus, 380 B/50 Iu.

1.4.4 MNMpupoaHbIn ras.
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1.5 ABapumnHbie copocbl (amuccumn). OTcyTCTBYHOT. BO3MOXHbBIE PO3NMBbI XUOKMUX NPO-

OYKTOB OrpaHn4mBardTCA 3allUTHbIMA OT60pTOBKaMVI.

1.6 CtaHgapTbl M1 HOpMbI NpMBedeHbl B Tabnuue 2.

Tabnwuua 2.

Ne | ObopynoBaHue/Cucremsoli

CraHpapT

1 Cocyabl, paboTtatowme noa
[JaBrieHnem

MexxayHapogHble ctaHgapTel: AD2000 / EN 13445, ASME, a
Takke: PeneparnbHble HOPMbI U NpaBuna B 06nactu NpoMbiLL-
neHHon GesonacHocTu "MNpaBuna NpombILNeHHON 6e3onacHo-
CTW ONacCHbIX NPON3BOACTBEHHbIX OOBHEKTOB, Ha KOTOPbLIX UC-
nonb3yeTcs obopygoBaHne, paboTatowlee nog n3bbITOUHLIM
paeneHmeM" n TexHmyeckun pernameHT TamoxeHnHoro Cotosa
"O 6e3onacHocTn obopyaoBaHnsd, paboTatoLlero noa nsbbiToy-
HbiM gasneHmem" (TP TC 032/2013).

2 | KoxyxoTpyb4aTble Tenno-
obmeHHble annapaThbl

MexxayHapogHble ctaHgapTel: AD2000 / EN 13445, ASME, a
Takke: PeneparnbHble HOPMbI U NpaBuna B 06nactu NpomMbiLL-
neHHon GesonacHocTu "MNpaBuna NpoMbILNeHHON 6e3onacHo-
CTW ONacHbIX NPON3BOACTBEHHbIX OOBHEKTOB, Ha KOTOPbLIX UC-
nonb3yeTcs obopygoBaHne, paboTatowlee nog n3bbiTOYHbIM
ngasrnedHnem"

3 | MaTepuansl

MexxagyHapogHble ctaHgapTel: ASME unu EN, a Takke:
CI 22.13330.2016 OcHoBaHWS 30aHUN N COOPYKEHWIA;
CI 16.13330.2017 CTanbHble KOHCTPYKUMY;

CIn 53-102-2004; CHwnIM 3.03.01-87; CIN 24.13330.2011

4 | TpybonpoBoabl

MexxagyHapogHble ctaHgapTel: ASME nnm EN, a takxe:

PykoBogctBo no 6esonacHocTu "PekomeHngaumm no yCTponcTay
1 6e3onacHom akcnyaTauumn TeXHoNornyeckux Tpybonposogos”

5 | OnekTpnyeckme cnctembl

MexxgyHapogHble ctangapThl: CEI/EC, VDE/IEC, I1SO, a takxe:
lMpaBmna ycTponcTBa 3NEKTPOYCTAHOBOK 6 U 7 n3gaHue.

6 | KM

ISA (MAC)IEC/ATEX,
FOCT 21.408-2013, FOCT 21.208-2013.

7 | MexaHun4eckoe obopyno-
BaHue

APl unun ctangapt narotosutend, ISO 2858, ISO 5199

8 N3onaums

CI 61.13330.2012 TennoBas usonsaumsi obopygosaHus U Tpy-
Sonposoaos

9 | YpoBeHb Wwyma

PykoBogcteo MK no oxpaHe okpyxxatoLen cpepl,
3poposbs v Tpyaa (IFC EHS Guidelines), a Takxke:

CH 2.2.4/2.1.8.562-96 LLlym Ha pabounx mecTax, B MOMELLEHNAX
XUIbIX, OBLLECTBEHHbIX 34aHUN N HA TEPPUTOPUN XNINON 3a-
CTPOWKMU;

CIM 51.13330.2011 3awwuTa oT wWyma.

FOCT 12.1.003-2014 Cuctema ctaHgapToB 6e30nacHOCTU Tpy-
ga. lym. Obwme tpeboBaHusa 6esonacHocTn - MYC 9-2015
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Ne | O6opyaoBaHue/CucremMnl CraHpapTt

10 | Bbe3onacHocCTb Oupektnebl EC 94/9/EC (ATEX), a Takxe:

- ®egepanbHbii 3akoH 116-O3 O npombiwneHHon 6e3onacHo-
CTN ONACHbIX NPON3BOACTBEHHbLIX OO BHEKTOB;

- ®epepanbHble HOPMbI U NpaBuia B 0651acTy NPOMbILLITEHHON
6e3onacHocTu "lMpaBuna 6esonacHoCTN HedTerasonepepaba-
ThiBaKOLWMX NPON3BOACTB";

- degepanbHble HOPMbI 1 MpaBunia B 06/1acTu NPOMbILLIIEHHOM
6e3onacHocTu "OBbLWwme npasuna B3pbIBOOGE30NAacCHOCTU ANg
B3PbIBONOXAPOONACHbLIX XMMUYECKUX, HEDTEXUMUYECKNX U
HedpTenepepabaTtbiBarOLLMX Npon3soacTs”

- ®epgepanbHbii 3akoH 69-O3 O noxapHon 6esonacHocCTy;

- ®egepanbHbii 3akoH 123-O3 TexHUYECKUn pernamMmeHT o Tpe-
©oBaHuAX noxapHon 6e3onacHoOCTy;

- CIN 155.13130.2014 Cknagpbl HedbTM 1 HedTenpoayKToB. Tpe-
©oBaHuMAa noxxapHon 6Ge3onacHoOCTY;

- HIMB 110-03 MNepeyeHb 3aaHnin, COOPYKEHNN, MOMELLLEHNA 1
obopynoBaHusa, nognexalmx sawmre asToMaTn4eCckuMm ycra-
HOBKaMM NoXapoTyLUEHNSA N aBTOMaTUYECKOW NOXapHOW CUrHa-
nn3auuen;

- HIMB 88-2001 YcTaHOBKM NOXapOoTYLUEHUS 1 CUTHaNn3auuu.
Hopmbl 1 NpaBuna NpoeKkTMpoBaHus;

- ®egepanbHbii 3akoH 123-O3 TexHMYECKUn pernamMmeHT o Tpe-
©oBaHuMAX NoxapHon 6e3onacHoOCTy;

- CMN 2.2.1.1312-03 N'rneHuyeckne TpeboBaHNA K NPOEKTUPOBA-
HMIO BHOBb CTPOSALLMXCHA U PEKOHCTPYUPYEMbIX MPOMbILLEHHbIX
npeanpuaTuim;,

- CMN 2.2.2.1327-03 NmrneHnyeckme TpeboBaHUS K opraHm3aumm
TEXHOMOrM4yecKmnx nNpoLeccoB, NPon3BoaCTBEHHOMY ob6opyaoBa-
HUIO 1 paboveMy NHCTPYMEHTY

- CI 5.13130.2009 Cnctembl NpOTUBOMNOXAPHOW 3aLMThl. YcTa-
HOBKM MOXapHOW CUrHanM3aumm n noxapoTyLleHns aBToMaTu-
Yyeckme. Hopmbl 1 npaBunia NpoeKkTMpoBaHus;

- ClM 6.13130.2013 Cnctembl NPOTUBOMNOXAPHOW 3aLLMThl. DfeK-
TpoobopynoBaHue. TpeboBaHnsa noxapHom 6e30nacHOCTY;

- CIN 12.13130.2009 OnpeneneHne kaTeropmm NOMeLLEHWHN,
34aHN N HAPY>XHbIX YCTAHOBOK MO B3PbIBOMOXaPHOW U NOXap-
HOW OMacCHOCTM;

- CIM 43.13330.2012 CoopykeHus NPOMbILLSIEHHbIX Npeanpu-
ATUN;

- CIN 56.13330.2011. MNMpon3BoACTBEHHbIE 34aHMSI.

11 | EQUHULLI n3amepeHmns Me>xxgyHapogHas cuctema egmHuml (CH)
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KHUTA 2.

2. NMpuHuMnuanbHoe onucaHue npouecca. BFD cxema u rpaHMubl NpoekTUpoBaHUA

2.1 BBepgeHue.

Llenbio gaHHON rnaBbl SIBASIETCA COrflacoBaHUE BCEX aCrneKkToB HeobXxoauMbIX Ans eau-
HOMO MOHMMaHUsS TEXHOMOrM4Yyeckoro npouecca 3akaszumkom u KcnonHutenem. WcknioyeHue
pasHorfiacum B rpaHuuax npoektnposaHus npu Boinycke PFD u PID cxem, onpOCHbIX JIMCTOB Ha

O60pyﬂ,OBaHVIe, OonncaHmAa TeXHOJIOrM4eCcKoro npouecca.

2.2 Acnonb3yemMoe Cbipbe, XMMUKaTbl U TOTOBaA NpoAayKuus

B maHHOM rmaBe ykas3aHO Cblpbe, BCoMOratesfibHble Matepuarbl U roToBas NpoayKums,
KOTOpble MCMONb30BanNUCb B MOLENUPOBAHUN MaTepuarnbHbiX WU TEnmoBbIX NOTOKOB. [lonHbie
cneundukaunm npeacrasnersl B KHUIE 3.

2.2.1 Cbipbe n BcnomoraresibHble MmaTepuansbl

- oTxoabl PET

- OU3TUNEHTNINKOb

- TPUITUIEHITINKOSb

- OMNPONUNEHTTINKONMb

- IMULEPUH

- agunMHoBas K1cnoTa

- cebaumHoBas kucnota

- rnyTapoBas Kucnorta

- KaTanusartopbl

MakeT gobaBok Ansa NPUroToBrEHUss MOAUMULNPOBAHHbBIX MONMONOB

2.2.2 ToToBas npoaykuus

- 6a3oBble NOMMOSbl, HE MEHEE YeTbIpeX MapoK

- MOANMULMPOBAHHbIN NONNOSbI OS5 XXECTKUX pacnblNsaeMbiX NONIMYpeTaHOBbIX NEH UC-
NONb3yeMbIX NPU U30NALUK CTEH U KPbILW, Unn Tpyd, nnm naHenen (CaHABMY-NAHENN)

- AUCTUNNAT NEerknx NPoayKToB peakunn (BOAHbI pacTBOP MOHOSTUIEHTTINKONS)

2.3 BFD cxema npouecca. 'paHnubl NpoeKkTUpoBaHUA.

MpuHunnNuanbHasn bnok-cxema npolecca NPoM3BOACTBA apoOMaTUYECKMX NONNIPUPHBIX
nonuonoB Ha ocHoBe oTxoaoB PET, Cxema 2.

TexHonormyeckne rpaHnLbl U rpaHnLbl NPOEeKTUPOBAHNSA COBNaAAal0T U OrpaHMYMBatOTCS:

- MO CbIpbHO: cunoca pacxogHbie ans otxogos PET 100-V-100/1,2,3 emMKOCTU XpaHEHUS

Xungkoro cbipbs 100-V-101/1,2,3,4,5,6

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.Iv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014
https://makston-engineering.ru/




Page 16 from

- MO rOTOBOW NMPOAYKLMU: EMKOCTU XpaHeHus 6asoBbix nonvosnios 400-V-400A,B, emko-
CTU XpaHeHus moaucuumpoBaHHbix nonvonoe 400-V-402/1,2,3, eMKOCTb XpaHEHUs Nerkunx
npoaykrtoB peakunn 400-V-403

A30T, BbICOKOTEMMNEPATYPHbIA TENNOHOCUTENbL, CTOYHbIE BOAbLI MO CEKyLlas apmaType Ha

rpaHmyax Cekumn 100,200,300,400.
Cxema 2.

BFD nepepaborku otxogos PET ¢ nonyye Huem apomatinye ckux nonnmaupHbIX nosnMonos

Nerkve. Peuukn B

Pekynepauus nerkux 4 npoLecc i Ha
NPOAYKTOB 1 peanuaauuio
Copmposka, | [oauposatue
Apobnerue u " copmpoBatHbix 4
xpzneuwe PET o?xo:oa PET *| BonasouwcTiy
\ 4
Koterias HTM MepBblit 1t BTOpOIA ) dunbTpauns 4 XpaHerue u
peakTopHble Bnokw nonvonos bnexauposanme
6a308BbIX NONMONOB
XpaHeHne KuaKux > Aoskposatike
JKUAKOTO ChIpbS
Taepable oTxoabl 1
Boagyx TexH, Kull, "l Taxenble xupkue
NPOU3BOACTBO a30Ta 0CTaTKM

2.4 NMpuHuMnNnanbHOe onucaHue npouecca

MpuHUMNUanbHOe onucaHne npeaHa3Ha4YeHo UCKNKYUTENBHO ANs 06LWero NoOHMMaHus
npouecca n 060CHOBaHMSA rpaHunL, NPOEKTUPOBAHUS N HUKaK He nogMeHsieT cobon KHUTY 5.

2.4.1 lMoagrotoBneHHble otxoabl PET nogatotcs B pacxogHble cunoca 100-V-100/1,2,3.
Mogava npomsBoauTCA BO3AYLUHLIM MHEBMOTPAHCMOPTOM.

2.4.2 PacxogHble cunoca cblpbs 100-V-100/1,2,3, ocHalLeHbl Qronan3npyowmmMmm ycT-
poncTtBamu, chnomamsauusa ocyulecTBnsieTcs nogaden sosgyxa 2,5 6ap yepes pacnpenenu-
TefIbHOE YCTPOMCTBO B HWXHIOK YacCTb CUMNOCOB. [N UCKMOYEHUs 3aBbllLUEHUA OaBfeHus Ha
curocax yCcTtaHoBIeHbl NpefoxpaHnTernbHble KnanaHa. Bo3gyx n3s cunoca ouumwiaeTcda OT MNbinu
Ha MELLOYHbIX hmnbTpax u copacbiBaeTca B aTMocdepy. Npu 3aBbileHnn nepenaga AaBreHus
Ha MeLLOYHbIX unbTpax, Bbille JOMNYCTUMOro, husibTpa MMNYNLCHO NPOLYBaKOTCA BO34YXOM 6
BGap nogada KOTOpPOro OCYLLECTBASIETCA Yepes perynvpyrowme Knanada. 3anosiHeHne cunocoB
dukempyeTca npubopamm ypoBHSA, CuUrHanumsaumamm m G6roKMpoBKaMu, nokasaHusa npubopos
BbiBeAeHbl Ha akpaHbl DCS. [Mpn 3aBblleHMN YPOBHA Mofada Cbipbs B pacxodHble curoca
npekpaliaeTcs.
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2.4.3 lMopaya PET un3 pacxogHbix cunocos 100-V-100/1,2,3 B peaktopa 300-R-300A,B
npounssoguTca guckosbiMn gosatopamu 200-SD-200A,B. 3agaHne no pacxogy PET B TexHono-
rMYecknn npouecc yctaHaeBnmBaeTcs ¢ nynbta DCS u BbluMcnnTenbHbIM 6MOK onpeaenser
HeobxoauMble KonM4ecTBa Kuakoro cbipbsa n3 100-V-101/1,2,3,4,5,6.

2.4.4 Tlogaya XnOKoOro Cbipbs pernaMeHTUpyeTca AaHHbIMU BblMUCIIUTENBHOrO 6rioka
ONs Kaxgou 3arpysku peaktopa, HO rpaduk nogadm HaxoguTcs B CTPOrov 3aBUCMMOCTU OT
TemnepaTypHOro pexmnma npouecca. KonmyectBo nerkux NpoaykToB peakuum Takke onpenens-
€TCH BblY4MCNUTENBHBIM 6II0KOM.

2.4.5 Ouatunedrnukons (A3 B konudectse ////// nogaetca B peakTtop U3 eMKOCTU Xpa-
HEeHUs, perynupoBaHMe npomsBoanTCs NpMbopoM pacxofa, KranaH KOTOPOro YCTaHOBSIEH Ha
NMHUKM NoAaym, KONIMYECTBO perfiaMmeHTUpyeTcsl AaHHbIMU BbluMCnUTENbHOrO 6roka. Mo 3aBep-
weHuno nogaun O3, B 3MeeBMK peakTopa NogaeTcs BbICOKOTEMMNEPATYPHbIN TEMMOHOCUTEND
(HTM), perynupoBaHMe Npon3BoaUTCH NO TeMnepaType B peakTope, KrnanaH perynatop Haxo-
antes Ha nuHum nogaym HTM. Mocne goctmxkeHna Temnepatypbl B peaktope ///11°C, B peak-
Top posupyetcs /NI konnyecTBO pernameHTMpyeTcsl 4aHHbIMU Bbl4MCnuTenbHOro 6noka,
HO rpadvK nogadn 3aBUCUT OT TeMnepaTypbl B peakTope, Hemnb3s AOoMnycKkaTb ero nepeoxnax-
aeHns. No okoH4YaHM Oo03MpoBKK BTOporo komnoHewTa //////1111], koTopas 3aHMmaeT He Bbonee
T MUHYT, HauMHaeTcs Ao3npoBka TpeTbero komnoHeHTa /11111111, konu4ecTBO pernameHTu-
pyeTcsa AaHHbIMU BbIYUCIIMTENBHOrO Grl0Ka, HO rpaduk nogayn 3aBUCUT OT TemnepaTypbl B
peakTope, Henb3sa gonyckatb ero nepeoxnaxaeHus Hwxke ////11/°C. MNocne 3aBeplueHns [o3un-
pOBaHUSA TPEeTbEro KOMMOHEHTa M cTabunmsauum TemnepaTypHOro pexuma, npom3BOaNUTCS
nosupoBaHue yetseptoro komnoHeHTta /I, konuyecTBO pernameHTUpyeTcsl AaHHbIMU
BbluMCNUTENbHOro 6510Ka, HO rpadmk nogadnm 3aBUCUT OT TeMmnepaTypbl B peakTope, Hemnb3s
aonyckatb ero nepeoxnaxaenus Hwxe ////111/°C.

Mopava kaTanusaTtopa npoussoauTcsa Ha atane goauposku /11111111111

lMogaya nerkmx NpoayKTOB peakumn (peuunkna) npon3sogmTca ogqHoBpeMeHHo ¢ 3l .

OTroHka nerkmx NpoayKkToOB peakuun HadmHaeTcsa npu temnepatype B peaktope ///11111°C,
HO TemnepaTypa Bepxa AUCTUMNSALMOHHOM KOMOHKM He gofpkHa npesbiwatb ////11/°C. Mo 3a-
BEPLLEHUNIO JO3MPOBKN BCEX KOMMOHEHTOB, TeMnepaTypa B peaktope nogaepxusaetcs /////11/°C
B T€YEHUN BCErO0 BPEMEHM npoLecca, Temnepartypa Bepxa AUNCTUMNNALUOHHON KOMOHHbI NOBbI-
LIaeTcs, HO He gormkHa npesbiwaTtb //////1/°C.

2.4.6 OkoH4aHue npouecca hmKkenpyeTcs:

- KONIMYECTBO NErknx NpoaykToB peakunn COOTBETCTBYET pacyYeTHbIM KONMYeCcTBam

- NapamMeTpbl NPOAYKTA, KaK MrMAPOKCUITbHbIE FPYynnbl, KWCAOTHOCTb, BA3KOCTb COOTBETCT-

BYHOT HOPMATUBHbIM NOKa3aTesidaM.
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2.4.7 o 3aBepLUEHNIO NMpoLecca peakunoHHasa cmecb oxnaxaaetcs ao //11/°C wn nepe-
KaunBaeTCsl B EMKOCTU XpaHeHusi 6a3oBbix nonmonos 400-V-400A,B.

2.4.8 basoBble NONMOSbI N3 EMKOCTEN XpaHEHUSA pasnuBatoTca B bapabaHbl, unn aBTo-
LUMCTEPHBbI, NN TaHK-KOHTEerHepbl NMBO nogarTca Ha OneHaMpoBaHMe C UEenblo NonyvYeHUs
MOANULMPOBAHHBIX NOSIMOSIOB, KaK KOMMIOHEHTOB MNONNYPETAHOBbLIX CUCTEM.

2.4.9 bnengupoBaHue ocyuiectensieTcs B emkocTsx 400-V-401/1,2 nmerowmx yCTponcT-
BO ONSA NpeaBapuTenbHOro cMmelweHnsa naketa obaBok M neHoobpasoBartens. XpaHeHne Mo-
ANdULMpOBaHHbBIX NONNOMOB ocyllecTenseTcs B eMkocTax 400-V-402/1,2,3, konn4yecTtBO €MKO-
CTEN onpenensieTca npMMeHeHMeM, Hanpumep, Ans XXeCTKUX pachnbifisieMblX NofiMypeTaHoBbIX

NeH NCNOoNb3yeMbIX NMPU N30MALMM CTEH U KpbIW, UK Tpyb, nnu naHenemn (CaHABMY-NAHENM).

2.5 PacxoaHble napamMeTpbl npouecca Ha OAUH LUK,

2.5.1 B Tabnuue 3 n MpunoxeHum 9 npeacraeneH npumep 3anonHeHns TEXHOJIOMN-
UECKOW KAPTbI ans Bbinycka 6a30Bbix NOMMOSIOB.

2.5.2 MNMpunoxeHune 9 BbLINONHEHO B hopmaTe Exxel n no3BondeT Npon3BoAUTbL pacyeTbl
aHanorn4yHo BblYMCNIMTENBHOMY Onoky. 3akas3uuMKy oKasaHbl COOTBETCTBYHLLME KOHCYNbTauum
no paboTte ¢ TEXHOMNOrMYeCcKon KapTon ABMAIOLLENCA OCHOBOW AN BEAEHUS TEXHOMNOMMYECKoro
npouecca.

Tabnuua 3

TexHonornyeckas kapTa Ans Bbifycka 6asoBoro nonvona (npumep
pacueTa Ha 1 umkn. Bpems peakuum 6 4yacoB, NOAroToBUTENbHbIE MpumeyaHue
onepaumm 2 yaca. Utoro Bpems nonHoro uukna 8 yacos).

Konunuectso PET Kr Mpu 3anonHeHun peaktopa 70%.

Konwnuectso /11T Kr

Konwnuectso /1T Kr

Konwnuectso /11T Kr

Konwnuectso /11T Kr

KonwuuecTso /1T Kr BblgatoTca no gaHHbIM nabopa-
% macc. TOPHOrO KOHTPONS
% macc.

%
%
%

Mo pacuyeTam cobcTBEHHON Na-

KonnyecTtBo nerknx npogykToB peakumm Kr 6opaTopum
3anonHeHne peaktopa O6wwnin obvem peaktopa /T n
HopmarbHoe n
HOpMarnbHoe %
MakcMMarbHoe n
MakcumarnbHoe %
dakTnyeckoe 3anosiHeHWe peakTopa n Ob6wbem peaktopa ////m3. 3anon-
dakTnyeckoe 3anonHeHNe peakrTopa % HeHme He bonee 70% npu oTeyT-
CTBWM NEHBbI

CootHoLueHwue /I
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CootHoLueHwue /11111

TemnepaTypa npouecca °C
TemnepaTypa Bepxa KONTOHHbI °C
Temnepatypa HTM °C

PaccunTbiBaeTcst U3 3anonHeHus

Mepsas nopava /T peakTopa 30-40%

PaccuuTbiBaeTcst U3 MakcuMarb-
HOrO 3arosiHeHUs peakTopa

2.5.3 o MMMO TEXHOMOrM4YeCcKon KapThbl, KOTOpas BblgaeTca nabopatopmen k 6esycnos-
HOMY WCMOMHEHWN0 ONA BedeHus rnpouecca no OJHOW MNAPTUWN Ha npon3BoACTBE BeAeTCs
PEXX/MHbIN NACT.

PeXMMHbIN NUCT coCTaBnsieTCca Npon3BOSbHOM OPMbI, Kak Mo Habopy napameTpoB, Tak
M N0 NepuoanYHOCTN (PMKCUPOBAHUSA OaHHbIX. BegeHne pexnmHOro nucrta MoXxeT OCyLlecTB-
NATLCH, KaK B MMCbMEHHOM, TaK 1 B 9MIEKTPOHHOM BMAE C BU3yanu3aLuin Ha 3KpaHe ynpasreHune
1 BbIBOAOM Ha NeYyaTb B KOHLE CMEHbI UK LMKNa.

B KHUTE 4 ykasbiBaeTcsa kakve 13 napameTpoB criegyeTt obs3aTenbHO BU3yanuaupo-
BaTb Ha 3KpaHe, COXpaHATb B UICTOPMM U (PMKCUPOBATb B EKECMEHHOM OTYETE.

2.5.4 PACLUMPEHHLIV NNTABOPATOPHbIV BXOOHOW KOHTPOIlb, KHUATA 9 v Mpu-
noxeHue 9, pesynbTaTbl NPUBEAEHHbIE B 3TOM AOKYMEHTE ABNATCS €AMHCTBEHHbIM (DaKTK-
4ecKMM MaTepuarnioMm, KoTopblii Tpebyetcst ana coctaBnenns TEXHOMNOMMYECKOWM KAPTHI.
Ownbkn npn nposBegeHnn nabopartopHoro BxogHoro koHTpons HEOOMYCTUMBbI. Mpunoxe-
Hue 9 BbiNonHeHo B hopmaTe Exxel, 3akasunky 6yayT okasaHbl COOTBETCTBYHOLLME KOHCYNbTA-
unm no pabote ¢ PACLUMPEHHBIM JIABOPATOPHBIM BXOOHOM KOHTPONNEM.

Ta6bnuua 4.
PaclumpeHHbIM nabopaTopHbIN BXOAHOW KOHTPOJSb A4S NpMeMa Cbipbs Mpumeyanme
npuv BbiNnycke nonuosnos n3 orxogoB PET

MapameTpbl U3 NacnopTa Ka4yecTBa PesynbTar A
%
%
%
% OCHOBHbIE Ka4eCTBEHHbIE Xa-
% PaKTEPUCTUKM CbIpbS
%
%
%
%
% JononHuTenbHble NapameTpbl.
%

MapameTpbl nabopaTopHbie ANA COCTaBNIeHUA TEXHOJIOMMYECKOW KapThbl NpU NPOM3BOACTBe r'yMaToB

Ana pocrta pacteHun. Co6cTBeHHas nabopaTtopus.
| k| | |  PacuetHble noTpe6nenms u

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.lv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014
https.//makston-engineering.ru/




Page 20 from

BbIXOZ MPOAYKTOB

KK
KK
%
Kr
Kr
°C
MWH
06/MVH
06/MVH
%
MapameTpbl pacyeTHble onpegensieMblie AN COCTaBNeHUs TEXHONOIMM4YeCKoM KapTbl NPU NPOU3BOACT-
Be nonuonoB 13 otxogoB PET. CobcTBeHHas nabopatopus.
KonnyecTtBo nerkoro oTroHa Kr
KonnyecTtBo nerkoro oTroHa B peumk Kr

dopma cocTaBrneHa ansa peuenTtyp ykasaHHbIX B 6a30BOM NpoeKTe, MPU UCMOSIb30BaHUM UHbIX peuern-

TYp TPeOYHTCA KOPPEKTUPOBKMU

KHUTA 3.
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3. Cneundmkaumsa cbipbs, XMMUKATOB U FTOTOBOW NPOAYKLUMN.

3.1 Obpas3oBaHune OTXOA0B B npouecce npomnssoacTea nuwesoro PET, Cxema 3.

Cxema 3
POLY L 20
> — y
| I SEG
@ l @ 5 t/month
Catalyst PEGHPTA ___ | >
220 ppm @ 0,2 t/month I [ [ |
1] = il - -
Pasta
Et Et (JO 1 0,2 t/month l i l l
i g ANNNNN — l_>
PP DRR ; @
IV 0,600 amorf. 30-100 t/month
I PET
v IV 0,285
@ 0,2 ¥month
@ dust PET dust PET
S S P P 4-5 t/month @ 5-6 t/month
IV 0.67-0,68 IV 0,63-64 The characteristic of waste

- oligomers (0,2 tmonth)
- PEG+PTA
- oligomers (0,2 t/month)
- oligomers (0,2 tmonth)
- lumps of amorphous polymer (30-100 Ymonth)
- wet dust of amorphous PET (5 t/month)
- dust PET with chips (5-6 t/month)
- dust PET (4-5 t/month)
- dust PET (2-3 t/month)
e

: ////}, 7

- notokn A, 4, B, onuromepbl PET. 310 camas akoHOMMYHAasa K nepepaboTke dpopma oOT-

T

dust PET
® 3-2 t/month

IVB,BH-O, 02

" N

PET

MW@O=_"OmhAND

X0[0B, Tak Kak NoTpebrieHne MHbIX CbipbEBbLIX KOMMNOHEHTOB N 3HEPropecypcoB Ha nepepaboT-
Ky B 9TOM Cflydae MYHUMarnbHO. OTOT TUN OTXOA0B Ha 3aBogax PET obpasyetca npu yncrtkax
dMNbLTPOB HACOCOB M CETOK BapOMEeTpUYECKMX E€MKOCTEN OHU npeacTaBnsieT cobon Tectood-
pasHyl0 Maccy nosimMmepa C HU3KUM MOMEKYSISAPHLIM BECOM MPOMUTAHHYKO FIMKOMEM U YacTu-
LaMn He NosiHOCTbIO npopearnpoBaBLuen TOK. Onvromepsl cobupaloT B OTAEMNBbHYO Tapy M no
BO3MOXHOCTM NycKalT B nepepaboTKy, YTO He ABNAETCS NyYlUM BapuMaHTOM 4SSt NPOn3BOaM-
Tend. Konndectso onuromepoB PET He 3HauMTENBHO.

- notok C, cnuTtkuM (3actbiBwuin pacnnaB) PET, atoT Tun otxogoB obpasyeTtcsa npu ocTa-
HOBKax rpaHynsaTopoB, a Takke MNpu nepexogax C OAHOro Ha Apyron. Kak BMOHO U3 CXeMbl,
KONMMYECTBO CIIMTKOB OTXOLOB MOXET MEHATbCA B LWMPOKUX npeaenax. Cnutkm PET npeacras-
naT cobon 3acTbiBLUME KyCKM pacnnasa, Bec moxeT gocturatb 10 — 30 kr. [pobunka Ha no-
nuonax npefHasHavyaeTcsa Ans 3TOro TMna oTXxo40B

- notokn 1, D, 3, E, nbinb PET. 370 genCTBUTENBHO camas HacTodAwasa Mbiflb, KOTOPYH
cobumpaloT C UMKNOHOB M hunbTPOB Ha cekumm TBepaodasHon nonnkoHaeHcaunmnSSP. Konu-

4YeCTBO 3TUX OTXOAO0B OT 3aBOAOB BCerga NoCToAHHO
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- bpak ToBapHoro PET. O1oT TMn oTxogoB obpasyeTcs npu HapyLIeHUsIX TEXHOSormye-
CKOro pexuma, aBapusix, B nepumo nycka u OCTaHOBKM MPOM3BOACTBA, KONMYECTBO OTXOAOB
AAHHOro TMna HEBO3MOXHO CNPOrHO3NpoBaTb, HO OHU BCEraa NpUCyTCTBYHOT.

- oTXoAbl npousBoAacTBa npecdopm u BbiayBaHMA OyTbinok u3s PET. KonunyecTtso oT-
xogoB oT npecopm n ByTbIok okono 5% ¢ ToHHbI rpaHyn PET (3% Ha Bbinycke npedopm n 2%
Ha BblayBaHuM ByTbINokK). [lpobunka Ha nonvonax npegHasHavYaeTcs A4ns 3Toro Tuna oTXo40B

- oTxoabl npoussoacTB PET TexHM4YecKoro HasHayeHus. JTOT TN OTXO40B obpasyeT-
CH Npu NpoM3BOACTBE BOJSIOKOH, NEHT, kopaa. Opobunka Ha nonuvonax npegHasHadaeTca onsg
3TOro Tuna oTxXo40B

- otxoabl PET Tapbl ¢ nonuroHoB 6bITOBbLIX 0TX0A0B (chrnekcbl). HazBaHue aToro Tmuna
OTX040B roBOpPUT caMo 3a cebsi.

3.2 XapaktepucTtuku otxogos PET, koTopble ncnonb3ytoTcs npu 3anoniHeHun Tabnuubl 4,

«PaclumpeHHbIn nabopaTopHbIn BXOAHOW KOHTPOMbY, NpuBeAeHbl B Tadbnuue 5

Tabnuua 5
1V, di/g Water o o COOH AN, mg
Ne Wase type £0.02) | AAMPPM | cont, o |8 EG % TMPC | olikg KOH/g
1 Onuromepbl PET 0.10 33 0.20 80.0 150 8.4
2 Crmmiu (3acTeiBULINA pacnas) | o 4 g o5 | 100 0.20 1.63 110.1 110 6.2
PET po rpaHynatopos
3 |AvopeHemm PET nocne soareix | ) g4 <60 0.20 0.02 250.1 30-45 1.7-25
rpaHynaTopoB
4 Meinb PET ¢ otAentHbiMy 0.60* <60* 90 0.02* 249.4 30-45* 1.7-25
rpaHynamu co ctagum SSP
5 Orxonbl npouasoacts PET 1.04 4.00 0.20 0.02 252.0 25 1.4
TEXHWYECKOro HasHa4YeHust
6 OTxoabl npon3eoacTea npecopm un 078 1.00 0.10 0.02 245 6 32 18
BblayBaHusA OyTbinok ns PET
7 OTtxoabl PET Tapbl ¢ nonuroHos 0.80 1.00 0.20 0.02 2481 39 29
ObITOBbIX OTXOA0B (Chnekchl).

IV-intrinsic viscosity, AA -acetaldehyde content, EG - ethylene glycol, Tm-meting point, COOH- content ofend-carboxilyc groups, AN -
acid number *characteristics of the dried sample.

3.3 XapakTepucTukum katannsaTopoB 1 xmumukaTtos, MpunoxeHue 6.
3.4 XapakTepuCTUKN ONITUNEHTTIMKONA, rMuuepuHa, agunmHoBOW KUCNOTbI NpuUBeAEHbI B

Taobnuue 6.
Tabnwuua 6.
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OcHoOBHoOe Cbipbe

OnatuneHrnukonb

BHewHun BMg

OecuBeTHasi UNu crerka

MnoTtHocTtb npu 20 °C r/cm3 1.1161
pH 7
Temnepartypa 3amep3aHus °C -8
Temnepartypa KuneHus °C 244 .8
TemnepaTtypa camoBOCMNSIaMeHEHNSA °C 345
TemnepaTtypa BCMbILWKMK - B 3aKPbITOM TUIE °C 140
HwxHWUN npeaen B3pbiIBAEMOCTU C BO34YXOM %00 0.7
nnu r/m3 31
BepxHuin npegen B3pbIBAEMOCTU C BO34YXOM %06 12.2
nnu r/m3 538
FmuuepuH
BHewHm BMg OecuBeTHasi UNu crerka
MnoTtHocTtb npu 20 °C r/lcm3 1.261
pH 7
TemnepaTtypa KuneHunsa, H/m °C 290
Mpepen B3pbIBaEMOCTH C BO34YXOM % OTCyTCTBME
Temnepartypa 3amep3aHus °C OTCyTCTBME
Temnepartypa nnasneHus, °C ~18
BsaizkocTb npn 20°C mPa*s 1410
TemnepaTtypa camoBOCMNSIaMeHeHNs °C 393

AaunnHoBasa Kucnorta

BHewHun BMA

MenKne Kpuctannbl 6enoro ueTta

MnoTtHocTtb npu 20 °C r/cm3 1.36
MaccoBas gons agunMHOBOWN KUCIOTbI, H/M % 99.7-99.8
LiBeTHOCTb pacteopa no wkane Pt-Co, eauHuy XaseHa, H/6 2.5-5
LiBeTHOCTb pacnnasa no wkane Pt-Co, eguHuy XaseHa, H/6 35-50
pH (koHueHTpaumsa 24.9 r/n npu 25°C ) 2-3
TemnepaTtypa KuneHunsa, H/m °C 265
Temnepatypa nnasneHus, °C 151.5-152
TemnepaTtypa camoBOCMNSIaMeHeHNUs °C 420
[aeneHue napos, npu 159.5 °C MM Hg 1
MnoTHoCTbL Napos r/n 5
MaccoBas gons Boabl, H/6 % 0.27
MaccoBas gons 30nbl, H/6 % 0.003
MaccoBas gons a3oTHOM KUCNOTbI, H/6 % 0.001
MaccoBas gons »xeneso, H/0 % 0.0001
MaccoBas gons okucnsemMbix BeLwecTs, H/O % 0.006
3.5 XapakTepuctunkm rotoBon npoaykumnmn (6asosble nonunonel), Tabnuua 7.
Tabnuua 7.

OcHoBHas npoayKuus

T

MmopokcunbHoe uncnio | mr KOH/r |

240 +10
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[MnoTHOCTb r/’cm3 1,21 +1,25
KucnoTtHoe yucno mr KOH/r <1,0
ﬂ,VIHaMVI‘-I(GZCEI)(?éI)BH3KOCTb vMa-c +300
WopaHoe uucno Mr vopalr <1
i
"MapoKcMnbHOE Yncno mr KOH/r 320 +10
MnoTHoCTb r/cm3 1,21 +1,25
KncnotHoe uncno mr KOH/r <1,0
ﬂ,VIHaMVI‘-I(GZCEI)(?éI)BH3KOCTb vMa-c +300
NopgHoe vncno Mr nopalr <1
ApomaTuka % macc 17 £1
LiBeToBoe uncno (Hazen) <3 Hazen
i
'MapoKcmnbHOE Yncno mr KOH/r 380 +10
MnoTHoCTb r/cm3 1,21 +1,25
KncnotHoe uncno mr KOH/r <1,0
ﬂ,VIHaMVI‘-I(GZCEI)(?Cﬂ)BH3KOCTb vMa-c +300
WopaHoe uucno Mr vopalr <1
LiBeToBoe uncno (Hazen) <3
i
"MapoKcMnbHOE Yncno mr KOH/r 380 +10
MnoTHoCTb r/cm3 1,21 +1,25
KncnotHoe uncno mr KOH/r <1
ﬂ,VIHaMVI‘-I(GZCEI)(?Cﬂ)BH3KOCTb vMa-c 3500 + 500
PET % macc 48 + 1
ApomaTuka % macc 19 +£1
i
'MapoKcmnbHOE Yncno mr KOH/r 240 £ 10
MnoTHoCTb r/cm3 1,21 +1,25
KncnotHoe uncno mr KOH/r <1
ﬂ,VIHaMVI‘-I(GZCEI)(?Cﬂ)BH3KOCTb vMa-c 7000 + 500
PET % macc 40 £1
ApomaTuka % macc 16 £ 1
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KHUTA 4.

4. OCHOBHbI€ NPUHLUMNbI PerysimupoBaH1A U ynpaBrieHUsi NpoLeccom

4.1 BBepeHue.

4.1.1 YnpaBsneHue npoleccamm Nnepnognyeckoro AenCcTBusl, K KOTOpbIM OTHOCUTCS NOSy-
YeHUs NOSIMOSOB He TpebyeT NCNOMb30BaHMS CMOXHbLIX aBTOMAaTU3NPOBAHHOW CUCTEMbI yrpaB-
neHus TexHonorndeckum npoueccom (ACYTI). besonacHocTb npouecca obecnevmBaeTca
npoTuBoaBapunHon asTomaTudeckon sawmton (MA3).

4.1.2 Bpemsa yukna onpoca moayna LMY PCY cornacHo HOpM Ans He B3pbIBOMOXapo-
OnacHbIX NPON3BOLACTB.

4.1.3 Bpewmsa uyumkna onpoca moaynsa LMY MNMAS3 cornacHo HOpM Ans HE B3pbIBOMNOXapo-
OnacHbIX NPON3BOLACTB.

4.1.2 CurHanbl OT BCEX NOJSIEBbLIX KOHTPOMbHO-U3MEPUTESbHBLIX NPUOOPOB NOCTYNAaKT Ha
ueHTpanbHbii NynbT ACYTIT n MNMAS3 pacnonoxeHHbI Ha yCcMoTpeHne 3akas4dunka.

4.1.4 loneBble KOHTPOSIbHO-U3MEPUTENbHbIE MPUOOPLI UMEIDT, KaK INEKTPUYeckoe nu-
TaHue, Tak 1 Bo3gyxom Kull.

4.1.5 Perynupylowme knanaHa npsMoro unm obpaTtHoro OencTBusa BblIbuparTca Ha oc-
HOBE anropuTMa ynpasfieHuUs 4N MUHUMMU3auumM NOrpeLLIHOCTU MeXay M3MEPEHHbIM U 3afaH-
HbIM 3Ha4YeHMEM.

4.1.6 Otcekawuwme knanaHa (otcekatenu) B 6a3oBoOM npoekTe BblOMpatoTCst Ha OCHOBE
BblGpaHHOro anropntMa ynpasfieHns Ang MMHUMU3auMm TEXHONOMMYECKUX PUCKOB.

4.1.7 OTcekawollmne knanaHa (oTcekaTenu) ucnonb3yemble Ans pasgeneHnss Ha 6moku, B
COOTBETCTBUM C HOPMaMKU U NpaBunamMu CTpaHbl CTPOUTENLCTBA, BbIONPAOTCHA U pacCTaBnsAoT-
CH MPOEKTUPOBLLMKOM BbINOSHAKOLWMM cTaanto «l1poekT».

4.1.7.1 OTcekawolme KnanaHa He UCNONb3yHTCA Ha NPOU3BOLCTBE MOSIMONOB U3 OTXO-
pos PET.

4.1.8 KotenbHaa HTM, komnpummpoBaHue BO3ayxa, ocyllka Bos3gyxa Kull, nponssoact-
BO a30Ta M Br0YHbIE OUYUCTHBLIE COOPYXKEHMUS, a TakKe cucteMa Hanmea 6a3oBbIX U MOaUULM-
POBaHHbIX MOSNOSIOB UMEKT COOCTBEHHbIE BMOKM ynpaBneHus, HO oy6nupytoTca n B 06LLyHO
cuctemy ACYTI n MNMAS.

4.1.9 Cucrema 6nOKMPOBOK M curHanusauum obecnevmBaeT TexHonornyeckne tpebosa-
Hua 6GesonacHon akcnnyataumn. lNonHas cuctema O6fOKMPOBOK W CUrHanu3auumn, BKOYas
cuctemy obHapyXXeHus noxapa u 3arazoBaHHOCTU, MOXET BbITb NpUMEHEHa B COOTBETCTBUN CO

CTaHOapTamu CTpaHbl CTPOUTENbCTBA Ha cTaamun «poekT».
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4.1.10 OCHOBHbIE KOHTYpa perynmpoBaHus npouecca, a Takke OCHOBHble DNOKMPOBKA 1
curHanusaummn npmeegeHsl B n. 4.3. lNepeyeHb JOKymMeHTaumm Heobxoammon Ona NpoeKkTUpo-

BaHuMs n noctaBkn ACYTI1 u MNMA3 npuBeaeH B n. 4.2,

4.2 AcxopHble paHHble HeobxoauMble Ana npoekTupoBaHusa n nocrtasku ACYTI u
MNA3:

dopmmpoBaHMe AaHHOro nakeTa UCXOAHbIX AaHHbIX HE BXOAUT B cocTaB 6a30BOro npo-
€KTa, 3a UCKIYEeHMEM NPeayCMOTPEHHbIX T3, TeEM He MeHee Mbl 3aKa3vmKy HeoBxoauMo
NPUHATL 3TO BO BHUMAHME.

- TeXxHONOrn4eckuin pernameHT 1 TEXHONOMMYECKNE NHCTPYKLUK

- ANbOOM MOHTa)KHO-TEXHONOMYECKUX CXEM

- OnncaHne anropMTMoB (KOHTYPOB yNpaBfieHUs U PErynimpoBaHns) TEXHOIOrMYECKUM
npoueccoMm Bknovasa 6yIOKMPOBKN U cUrHanuaaumm

- Jlornyeckne gnarpammbl

- ®yHKUMOHaNbHbIE cXeMbl aBToMaTu3aumm (anarpammbl P&ID, aCkn3bl MHEMOCXEM)

- MNepeyeHb BXOOHbIX 1 BbIXOLHbIX CUrHANoB

- MNepeyeHb Luenen BBOAa-BbIBOAA C yKa3aHMEM MO3ULNOHHbLIX 0603HAYEHNN, LIKan, onu-
CaHWUN, YCTaBOK, NPeoXpaHUTENbHbIX YCTPOWUCTB U T.4., C pa3bMBKON Ha NOACUCTEMbI

- IHTepdencbl n npoTokosnbl 0OMeHa CoO CMEXHbIMU NoACUCTEMaMU, NepeYeHb AaHHbIX
NHTepdencHoro obmeHa

- DNeKTpuYeckme CxXxembl NOAKITHYEHMS UCNIONHUTENBbHBLIX MEXaHU3MOB, Tabnuubl BHELLU-
HUX COeANHEHNI N NOOKNIOYEHUN

- CxeMbl aneKkTpuyeckne NnpuHUMnuanbHble ynpasneHus anekTponpusogamu, 3agencr-
BoBaHHbIMK B ACY TT1

- CxeMbl anekTpuyeckme noaknyeHust cunosoro obopynoBaHusi, TpeboBaHnA K UCTOY-
Hukam 6ecnepebonHOro anNekTponuTaHus, nepeyvyeHb obopyaoBaHus, Tpebytowero Gecnepe-
BOMHOro aNEeKTPONUTaHNS, CXeMbl BHELLUHUX COEANHEHUI U NOOKITIOYEHUI 3TOro anekTpoobopy-
[OBaHMs

- Cxembl anekTpocHabxeHna ACY TrI1

- MnaHbl annapaTHOM 1 onepaTopHOK BKItoYas obopygosaHme ACY TT1

- KabenbHbIn XXypHan oT nonesoro obopyaoBaHnsa 4o KpoccoBbiX wkadgos ACY TT1

- TpeboBaHusA K NOCTPOEHMIO rpadnkun (LBETOBbIE, MOBEAEHYECKME PELLEHNS)

- CKpMHLLOTbLI BUAEOKAOPOB CUCTEMBI

- ApXUTEKTypa cucTeMbl ynpaBneHus
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- ApxutekTypa cetu (TpeboBaHus K IP-agpecaummn, TpeboBaHMs No NOAKNIOYEHNIO BO
BHELLHIOK 3aBOACKYH CETb, €Cr MPUMEHNMO)

- TpeboBaHus k bopmmpoBaHmo oT4eToB. POpPMbI OTHETOB

- NepeyeHb npudopos KAIM n A

- [pyrne OOKYMEHTHI, ONuCbIBaloOLWME AOMOSHUTENbHbIE TPeboBaHMA K MOCTPOEHMIO NO-

K1, opraHn3aumm goctyna cetn n 1.4.

4.3 OCHOBHbIe KOHTypa perynupoBaHusi, 6JIOKUPOBKM U CUrHanusauum ucnosb-
3yemble npu coctasrneHuu PID cxem.

4.3.1 Pabota kotenbHon HTM perynmnpyetca cOOCTBEHHbIM ONIOKOM ynpaBneHusi Ha 3K-
paH ACYTTI, (ganee akpaH) BbiIBOAUTCA napameTtp «pabotaet-ctont» (RUN-STOP) n aBapuin-
Hble CurHanbl NpeayCMOTPEHHbIE uarotoButenem. BknioyeHne B paboTy npegycmaTtpuBaeTca
TONbKO Mo mecTty. OcTaHOBKa, Kak N0 MecTy, Tak U AUCTaHLMOHHO 13 OnepaToOpHON.

4.3.2 PaboTta KoMnpMMmmnpoBaHusa BO3ayxa, ocylika Bo3gyxa Kull, nponsBoacTtBo asoTa
perynupyeTtcsa cobcTBeHHbIMM 6510KOM ynpasreHust Ha akpaH ACYTI1 BbiBogsaTCcA napameTpbl
«paboTtaeT-ctont» (RUN-STOP) no komnpeccopy, OCYLWKA U NepeknoveHnto MemopaH, aBa-
PUNHbIE CUrHanNbl NPeayCMOTPEHHbIE U3rOTOBUTENEM, a TaKkKe XapakKTEPUCTUKN OaBReHus,
TemnepaTypbl M KadecTBa noslydaemoro asota. BknioyeHne B paboTy npegycmatpuBaeTcs
TONbKO No mecty. OcTaHOBKa, Kak N0 MecTy, Tak U AUCTaHLMOHHO 13 OnepaTopHOMN.

4.3.3 PaboTta 6r04YHbIX OYUCTHbIX COOPYXEHUN perynmpyetca cobCTBEHHbIM 6510KOM
ynpaBneHusi Ha akpaH ACYTII, (qanee akpaH) BbiBOAUTCA napameTp «paboTtaeT-ctont» (RUN-
STOP) no Hacocam u aspauun, aBapuirHble CUrHanbl NPeayCMOTPEHHbIE U3rOTOBUTENEM.
BknioyeHne B paboTy M OCTaAHOBKM, a TakkKe MepekrntoveHnsa npenycMmaTpuBaeTcsi TOMbKO MO
MECTY.

4.3.4 Pabota cuctembl Hannea 6a30BbIX U MOANMPULMPOBAHHLIX MOMNOSIOB perynupyeT-
ca cobeTBeHHbIM 6n1okoM ynpasneHus Ha akpaH ACYTTI, (qanee akpaH) BbIBOOUTCH napameTp
«paboTtaeTt-ctont» (RUN-STOP) no Hacocam, aBapuiHblie CUrHasnbl NpegyCMOTPEHHbIE N3rOTO-
Butenem. BknioyeHne B paboTy M OCTAHOBKM, a TaKkKe NepeknoyeHus npegycmaTpuBaeTcs
TONbKO MO MecCTYy.

4.3.5 KoHTyp npuema, dntongunsaumm n nogadm coeipba 100-V-100/1,2,3 /11111111
3anonHeHne cunocoB ukcupyeTcs npubopamu ypoBHS, CUrHanmMsauusiMm m 6roKMpoBKaMM,
nokasaHuns NpMbopoB BbiBEAEHbI HAa 3KkpaHbl DCS.

4.3.6 KoHTyp nogaun PET mn3 pacxogHbix cunocos 100-V-100/1,2,3 B peaktopa 300-R-
300A,B anckosbimu gosatopammn 200-SD-200A,B. 3agaHue no pacxogy PET B TexHonormye-

CKM Npouecc ycTaHasnmeaeTca ¢ nynbta DCS n BblvnucnuTenbHbi 610K onpegendeT Heobxo-
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AVMble Konm4yecTBa »xuakoro cbipbs n3 100-V-101/1,2,3,4,5,6. Nogada Xnaokoro cbipbsi perna-
MEHTMPYETCA AaHHbIMU BblMMCANTENBbHOrO 6iI0Ka ANs KaXK4ow 3arpysku peaktopa, HO rpadumk
nogayn HaxoauTcst B CTPOroM 3aBMCUMMOCTW OT TeMnepaTypHOro pexuma npouecca. Konmyect-
BO JIErkux NpOaYKTOB peakLumm Takke onpenensieTcsa BblYMCnMTENbHbIM 6r10KOM.

4.3.7 KoHTyp nogaun anatuneHrnukons (4307) B peakTop U3 eMKOCTU XpaHEeHUs, perynu-
poBaHue npousBoanTcs nNpmbopom pacxona, knanaH KOTOPOro YCTaHOBIIEH Ha NIMHUKM nogaudu,
KONUYECTBO perfnameHTUpyeTca AaHHbIMU BbIYUCTIUTENBHOMO 6110Ka.

4.3.8 KoHTyp HarpeBa peakuMoHHOW cMecu. B 3meeBUMK peakTopa nogaeTcs BbICOKOTEM-
nepaTypHbin TennoHocutens (HTM), perynupoBaHme npou3BoguMTCA NO TemnepaType B peak-
TOpe, KnanaH perynarop HaxoauTca Ha NnHuM nogayn HTM.

4.3.8.1 Tlocne gocTMXeHUs TemnepaTypbl Npouecca, B peakTop J03MPYKTCHA KOMMNOHEH-
Tbl COMMAcHO TEXHOMOMMYECKON KapTe N perrnamMmeHTUpyTCs OaHHbIMU BblYMCNUTENBbHOro 6510-
Ka, rpadonk nogayn 3aBUCUT OT TEMNEpPATYpPbl B peakTope.

4.3.9 KOHTYp OUCTUNMSALUMOHHOW KOJSTOHHbI M KOHAEHCaAUWX Nerkux npoaykToB peakuunu.
PerynupoBaHue TemnepaTypbl Bepxa paboTaeT B Kackage C TemnepaTypon peakuMOHHOM
CMecu 1 TeMmnepaTypon KOHAEHCUPYEMbIX MPOAYKTOB peakumu.

4.3.10 KoHTyp 6neHampoBaHnsa 6a30BbIX MOSIMOMOB AN MOMyYeHUs MoanduLmMpoBaH-
HbIX paboTaeT No coO6CTBEHHOMY BbIYMUCIIUTENIO C 3a4aHHbIM 403UpOBaHMEM NakeTa 4o6aBoK.

4.3.11 PerynupoBaHune 4ncna ob6opoToB MeLLanok npomM3BoANTCS AUCTAaHLUOHHO U3 one-
paTOpPHOW, UBMEHEHMEM 3aaHNsA B 3aBMCUMOCTU OT YPOBHSA B peakTope. Ha akpaH BbIBOAUTCS
napameTp «paboTtaet-ctout» (RUN-STOP) n aBapuiiHbie curHanbl NpegyCcMOTPEHbI U3roToBK-
Tenem. BkrnitoueHne B paboTy npegycmatpmBaeTcsa TONbKO No Mecty. OcTaHoBKa, Kak No MecTy,
TaK 1 AUCTAHLUMOHHO M3 OnepaTopHON.

4.4 OcHOBHble ONOKUMPOBKM M CUrHanuM3auuum npouecca Heobxogumble M gocTta-
TOYHble ans cocrtaBneHue PID cxem.

BnokupoBku 1 curHanusaumm, KoTopble npegycMmaTpuBalOTCA M3roToBUTENEM, Ansl KO-
TenbHaa HTM, komnpummpoBaHnsa Bo3gyxa, ocywkm Bo3agyxa Kull, nponsBoacTtea asoTta, 65o4-
HbIX OYMCTHBIX COOPYXXEHWUN, a TaKKe CUCTEMbl HanmBa 6a30BbIX U MOANMDULMPOBAHHBLIX MO-
nuonos B gaHHon rmaee n B8 KHUIE 5 He paccmaTpuBaloTcA, HO yuMTbIBaOTCA NpU cOCTaBre-

Hum P&ID cxema npouecca, KHATA 8.
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KHWUTA 5.
5 OnncaHue TexXHONOrM4ecKoro npouecca nony4vyeHns apomaTtnyeckmux nonmacdup-
HbIX NONIMONOB Ha ocHoBe oTxoaoB PET.

5.1 BBepgeHune. MaTtepuansl NpeacTaBrieHHbIE B 3TOW KHUre ABNSIETCS HEOOX0ANMbIMU 1
[OCTaTOYHbIMK, KakK CpaBOYHOE PYKOBOACTBO ANA BbIMNOMNHEHUs ctagun «I1 — npoekt» n «P —
paboyas OOKyMeHTauus» B CTpaHe CTpouTenbcTBa, Ans Boinycka PID cxem coBmecTtHo ¢ KHU-
FOW 4, nns coctaBneHusi TexHonornmyeckoro PernameHTa npouecca nonyvyeHusa apomarunye-
CKMX NoNuacmnpHbIX NOSIMONoB Ha ocHoBe oTxoaos PET.

KHWUTIA 5 He 3ameHsieT cobon «PykoBoactea no akcnnyataummy, KHUTA 19.

5.2 OnncaHne crvHTe3a KOHKPETHbIX peuenTtyp 6a3oBbix NonMonoB Ans yaobcrea NoHU-
MaHust ByaeT npeocTaBnAaTLCS B NMOLLArOBOM PEXMME.

Mpurotosnexne 6asosoro nonvona NI ¢ TouHocTeo £ 0.1%npounsBoanTca no
TexHonorn4yeckon kapte, NMpunoxexnue 9, Naea 2, n.2.5.

1. OTcopTmnpoBaHHoe cbipbe PET B3BewmBaeTcsa, ApodbuTtca n nepenaeTcs B pacxoaHble
cunoca 100-V-100/1,2,3.

2. 13l B KonmyecTBax NepBom Nopumn nepekaynBaeTcs B peakTop, 0QHOBPEMEHHO
. Mpn poctmxkeHun ypoBHa 10% BkntovaeTcss mewanka. Peaktop cuHTesa 300-R-
300A,B c melwankon, cuctemMamun gUCctTunnaumm n oborpeea BbiCOKOTEMMNEPATYPHbIM TEMNSOHO-
cuTenem.

3. B peaktop HauuHaeTtca nogava /I m3/yac. O6bem nogaym yTouHsieTca no
dakTy paboTbl YCTaHOBKW, HO B Nt0ObIX criydasx koHueHTpauwa /1T

4. B 3meeBUK peakTopa nogaeTcs TENSIOHOCUTENb Ha Pa3orpeB CbipbEBbIX KOMMOHEHTOB
e es

5. Mpwn poctmxeHumn Temnepatypsl /1111111I°C B peakTop, Yepe3 [o3vpyloLiee YyCTPONCT-
BO, pacnonoxeHHoe cBepxy peaktopa, nogaetca /I IIIIII .

6. OgHoBpemMeHHO ¢ Hadanom goauposkwu /I HaYmHaOT KOHTPONUPOBATbL TEM-
nepaTypy B cucteme OuUCTUNNAUuKM, Temnepatypa He gosbkHa npesbiwatb //11°C, HO v ee
CcHwxeHune Hwxe ///111111/°C B HayanbHOW cTagum npoLuecca He pekoMeHayeTCs.

7. BHumaHue! KonuyectBo nerknx npoayKTOB peakumn ABISETCH BaXKHbIM KOSMYeCT-
BEHHbIM MokasaTefnieMm npouecca, noatomy Emkoctn 300-V-300A,B Ttapupytotcsa, a Bce obpa-
3yloLMecs KOnmMyecTBa OUCTUNNATA NOCMe 3arpy3ku KaXaoro M3 KOMMOHEHTOB OUMKCUMpPYETCS B
XypHare n cpaBHMBAIOTCS C NnokasaTtesnisiMu B TeXHornornyeckon kapte, NMpunoxeHue 9.

8. No okonuanuto gosuposku /11111111 8 peakTop nogaetcs ////////////l/ oT Hacoca po3aTtopa

NN Yepes3 KoMMepYecknii Npubop yyeTa.
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9. Mocne 3aBepiienus goauposku /I w pobaskn /11111111 TemnepaTtypa B pe-
aktope nogHumaetca go //I1111°C.

10. TemnepaTypa B peaktope nogaepxvsaetcs B Tedenune /1111111111 .

11. Mo wcteuenwuto /I B peakTop Yepes3 A03uUpyloLLee YCTPONCTBO, PacrnosiOXeH-
Hoe cBepxy peaktopa, nogaetca /////111].

12. Nocne /1T (Bu3yanbHaa npoBepka Yepes3 UAMOMUHATOP peakTopa) TeM-
nepaTypy peakumoHHon cmecu nogHumatot go /I C HITHHH.

13. OgHoBpemeHHOo ¢ Ha4vanom goavposkwu /1111111111111 HaunHalT KOHTPONMPOBaTbL TEM-
nepaTypy B cucteme OuUCTUNNAuuKM, Temnepatypa He gosmpkHa npesbiwatb //11°C, HO v ee
CHwxeHune Hwxe ///11111//°C B koHeYHon cTagumm npouecca He pekoMeHayeTCs.

14. C Te4eHMeM BpEMEHUN OTIOH OUCTUNNATA CHUXKAEeTCH, YTO 00yCNoBNeHO 3aBepLUEHN-
€M peakuuu, npu goctmxkeHun ckopoctu otrona /I .

15. Ecnu npu yBenudeHuun temnepatypsl ///111111111111/// He npnBeno Kk yBenuyeHuto OTroHa,
crnepoBaTeNbHO, MEPBbIV 3Tan npoLecca nonyyeHns 6a3oBoro NOAMona 3aBepLUeH.

16. B peakTop nogaetca BTopasi fjobaska cosmectHo c /111, ve ponyckas CHuxXe-
HUA Temnepatypbl B peaktope Hwxe ///I[1111111°C.

17. TemnepaTypa B cucteme gUCTunnsaumm He gormkHa npesbiwatb ////1111111/°C, HO n ee
CHwxeHune Hwxe //I111111/°C Ha BTopon cTagumn npouecca He pekoMeHayeTcs.

18. Ecnu nosbliwenwne /1111111 He npuBOOUT K YBENMYEHMIO KONUYECTBA NErknx npoayk-
TOB, HEOOXOAMMO NMPOU3BECTM 3amepbl B NMPUEMHON €MKOCTW 3a Bpems npouecca, ecnm Konu-
4YeCTBO MOMyYEHHbIX NMPOAYKTOB COOTBETCTBYET pacyYETHOW BenuuMHe ANs AaHHOMW peuenTypbl,
MpunoxeHne 9.

19. MNpun BbICOKOW BA3KOCTU 6A30BOro nosiona, pasHuua Mexagy pacyeTHbIM U dpakTuye-
CKMM KONnn4yecTBOM «3acTbiBaeT» B npeaenax 10%. Ana ncknioyYeHns pasHuLbl 1 3aBepLleHns
npouecca npumensetcs /T

20. MNpun gocTmxkeHUn hakTUYEeCKoro Kosimyectsa OTroHa paBHOro pac4eTHOMY B 3MeEEBUK
peakTopa npekpawatoT nogady tennoHocutens, Ho /I v B KOem criydyae He npekpa-
watot /M.

21. MNpwn oxnaxgeHun peakumoHHon cmecu go //////////C mewanka octaHaBnuBaeTcs u 6a-
30BbI MONMON nepekaymBaeTca ¢ obsizatenbHon dunbTpauven B Emkoctn 400-V-400A,B
npvemMa n xpaHeHusi 6a3oBbIX MOMMOIOB.

MpurotoBnexne 6asosoro nonvona NI ¢ TouHocTeo £ 0.1%npounsBoanTca no
TexHonorn4yeckon kapte, NMpunoxexnue 9, Naea 2, n.2.5.

MpuroTtosnexne 6asosoro nonvona NI ¢ TouHocTeo £ 0.1%npounsBoanTca no

TexHonorn4yeckon kapte, NMpunoxexHue 9, MNaea 2, n.2.5.
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MpurotoBnexnne 6asosoro nonwvona /NI, nonHOCTbIO aHaNOrM4yHO NPUroToBne-
Huwo I, BCce konuyecTBa € TOYHOCTLIO * 0.1%, cnegyeT npuHMMaTh MO TEXHOMOIM-
yeckomn kapTte NMpunoxeHue 9.

PFD n P&ID cxembl npouecca cooTBETCTBYOWAsS onvcaHuio npeacrtaeneqbl, KHATA 6,

Mpunoxexnune 3 1 KHUIA 8, NMpunoxeHue 4.

KHUTA 6.

6. PFD cxembl npouecca ¢ ykazaHMeM nepeyHsi NOTOKOB.
Bce rpaduyeckme matepuarnbl ABNAOTCS NPUNOXKEHUAMN N HE BKNHOYAKTCA B OCHOBHYHO
kHUry 6asooro npoekta. PFD cxembl npouecca ssnsatiTtca NMpunoxeHmnem 2 B peaktmpyemom

N He pedakTupyemMmom popmarax.

KHUTA 7.
7. PFD cxema c ykazaHuem mMatepuana o6opyaoBaHus.

Bce rpaduyeckme matepuarnbl ABNAOTCS NPUNOXKEHUAMN N HE BKNHOYAKTCA B OCHOBHYHO
KHuUry 6asoBoro npoekta. PFD cxembl ¢ ykazaHnem matepuana senstotca NMpunoxeHnem 3 B
pefakTMpyeMoM U He pedakTupyemom coopmaTax.

MaTepuan gns obopyaoBaHus u TpybonpoBOOOB YKka3aHHbIA Ha CXeMe paccmaTpuBaeT-
CH COBMECTHO C OMpOCHbIMK nuctamn Ha obopynoBaHne KHUIA 14 v nepeyHem TpybonpoBo-
nos KHUIA 18.

KHWUTIA 8.
8. P&ID cxema npouecca.
Bce rpadmyeckne matepuanbl ABNAIOTCS NPUITOXEHNAMU U HE BKITHOYAKOTCHA B OCHOBHYHO
KHUry 6asoBoro npoekta. P&ID cxembl npouecca apnstTtca NMpunoxeHnem 4 B pefaktupye-

MOM WU He pedakTupyemom cdopmMaTax.

KHUIA 9.
9. Cumynsauumsa npouecca. MatepmanbHbie NOTOKU U TENNoBoun 6anaHc.
Bce rpadhmueckne matepumansl ABNAOTCS NPUNOXEHUSMU N HE BKIOYAKOTCA B OCHOBHYIO
kHury 6asoBoro npoekta. MaTtepuanbHble, Tennosble 6anaHcel snsaoTca MpunoxeHuem 5 B
penaktvpyemom cpopmate. TEXHONOTMYECKASA KAPTA, Mpunoxenune 9. PACLUMPEHHbLIN
NABOPATOPHbBIV BXOOHOW KOHTPOJb, Npunoxexue 9A.
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KHWUIA 10.
10. BanaHc noTpeb6neHusa aHeproHocuTeneun
MoTpebneHne aHeproHocuTenen Ans npomM3eoacTea 6a3oBoro nonvona.

Tabnwuua 5.
I ||

KHUTA 11

11. Cnncok KaTann3aTtopoB U XMMUKATOB.
T T

KHUTA 12

12. Cnucok onacHbIX BewecTB. JIuctbl 6esonacHoctn (MSDS).
T T

KHUTA 13

13. OTX0AbI NpOU3BOACTBA
I T

KHUIA 14.
14. OnpocHbIe NUCTbI Ha TeXHOoNorn4yeckoe obopynoBaHue.
Bce rpadunyeckne matepmanbl SBMSAKOTCS NPUNOXEHUSMU U HE BKINOYAKOTCS B OCHOBHYHO

KHUry 6asoBoro npoekta. OnpocHble NUCTbI NpeacTasneHbl, MpunoxeHuve 14.

KHUIA 15.
15. MNepeyeHb MexaHU4YeckKkoro obopynoBaHus

[MepeyeHb n xapaktepucTnkmn ans obopyanosanus, MpunoxeHue 15.

KHWUTA 16
16. NepeyeHb aneKkTpoaBUurarenen

MepeyeHb n xapaktepucTtuku, NMpunoxeHue 16.

KHUTA 17

17. MnaHbI pacnonoXxeHne obopyaoBaHuUS.
T T
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KHWUTA 18
18. MNepeyeHb TpybONnpoBOAOB.

MepeyeHb n xapaktepucTtuku, NMpunoxeHue 16

KHUTA 19.

19. PykoBoacTBa no akcnnyartauuu.

PykoBoacTBO No akcnnyaTaumm npegnonaraeT, YTO BCE MOHTaXHbl€ U MyCKOHanagouHble
paboTbl, a Takke obkaTka 06OpyaOBaHus, NPOMbIBKA TPyb6ONpoBOAOB, MPUEM CbIPbS, XMMUKA-
TOB 3aBepLUeHbl. YcTaHOBKa obecneyeHa aHepropecypcamu, nepcoHan ody4yeH n nmeet gocra-
TOYHYIO TEOPETMYECKYIO U NPaKTUYECKYO NOATOTOBKY.

PykoBoaCcTBO MO aKkcnnyataumm He UMeeT CcBoen Lernbio nosTopeHus Mnae 2,4,5 ¢ nepe-
yncneHnem nos3unumir annapartos 1 npubopos Kull. HaszHayeHnem pykoBoACTBaA SABNSIETCA nepe-
Aada NpakTUYeCKNX HaBbIKOB paboThbl C YkadaHMeM 0CcOBeHHOCTEN npolecca u obopyaoBaHus,
a TaKke psag NpakTUK UCMNoNb3yeMblX Ha aHanorMyHbIX NpousBoacTeBax. Bce Henonagku obopy-
[OBaHMWs M NpaBuia ero aKcnnyataunmn npuBeaeHbl B 3aBOLACKNX MHCTPYKLUMSX, FnaBa 5.

19.1 [lokymeHTauua no npoueccy n obopyaoBaHuto. Paboune MHCTPYKLMN, MHCTPYK-
UMM No aKcnnyaTaumm obopygoBaHUS COCTaBSKOTCA NepcoHanom 3akas3dumka 4O Havana nyc-
KOHanago4Hblx pabdot. OcHoBon sBnsaTca Maebl 1,2,4,5 1 MpunoxeHnuna Hactoswero bl
NN TEXHONOMMYECKNIA perfiameHT CocTaBneHHbIN Ha ocHoBe bI1.

19.2 [lokyMeHTauuMA No BXOAHOMY KOHTPOJIO U TEXHONOrM4YecKomy pexumy. [lono-
XEHMEe O KOHTpOsie KayecTBa Cbipbs, XMMUKATOB M rOTOBOW MPOAYKUMW, NOSIOXKEHNE O COCTaB-
NEHUN TEeXHOMNOMMYECKON KapTbl ANS KaXOon OTAENbHOW NapTUM Cbipbsi COCTaBMSIeTCHA Nepco-
Hanom 3aka3umka. OcHoBon aenstoTcs Mnaea 2 v Mpunoxenusa 9,9A HacToswero bl.

19.3 [JokymeHTaumsa ykasaHHasa B n. 19.1 n 19.2 cocrasnserca 3aka3yMkOM C y4eTOM
OENCTBYHOLLMX 3aKOHOB, CTaH4APTOB M HOPM, ANPEKTUB 1 NpeanucaHnin Kacarowmxcs 6esonac-
HOCTM Ha NPOW3BOACTBE, 3alUNTbl 300POBbSA, NPefOTBPALLEHMNS] HECHACTHLIX CrydYaeB M coxpa-
HeHne CobCTBEHHOCTH.

19.4 Hactoswee pykoBOACTBO NO 3KCnnyaTaumMm NpUMEHNUMO TOSbKO ANs Bbinycka 6a30-
BbIX 1 MOOUMLMPOBAHHbLIX NOSIMonos cornacHo peuentyp, KHUTA 3 n 5.

19.5 B cnyuyae, ecnun 3akasdnk HamepeBaeTCHa U3roTaBnmMBaTb Ha YCTaHOBKE Kakue-nmbo
apyrve nonuonbl Un e UCnonb3oBaTh Kakoe-nnbo apyrue peuenTypbl, UK Ke KCNyaTupo-
BaTb YCTAHOBKY MNpW Kakux-nnbo ApyrMx NpOun3BOACTBEHHbIX YCIOBUSX, TO nepeg 3TUM OH
OOIKEeH npounssecTn nepepaboTky HacToswero bl n pykoBoacTBa no akcnnyaTaumn.

19.6 NogroToska /I
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19.7 /111NN Tiocne BbiInonHeHWA BXOAHOro KoHTpons, MpunoxeHue
9A cocTasnsietcs TEXHOJTOTMYECKASA KAPTA ans OOHOW MNAPTUW, NpunoxeHue 9.

19.8 /N

19.9 Ooawuposounsie emkocTw. /[T

O6yyeHune paboTe No 4O3MPOBaHMIO NPON3BOAUTCS MPU NYyCKO-Hanaake.

19.10 Peaxrop /TN

MepcoHan gomkeH 6biTb 00y4eH Npuemy n perynmposanuio HTM.

19.11 Bce napameTpbl paboTbl peaktopa — BpeMSA peakumm, TeMnepaTypHbIN PeXxnm, co-
otHowenwe /T onpeaeneHbl B TexHONOrmyeckon kapte. JInHenHbIn nepco-
Han He UMeeT NpaBa MeHATb NapameTpbl ONpeAerneHHbIe B TEXHONOMMYECKoN KapTe Ans OAHOM
peLenTypbl.

1942 /I

9.3 T

19.44 /T

19.15 Mpuem n oxnaxaenue guctunnata /[l

1946 /T

A9.A7 T
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