AFINA CHEMISTRY BASIC DESIGN S.R.L. 000 «9HKHU-A®UHA»
afinachem.design@ gmail.com R CORN, CrienuanbHas XUMHS.

MASTER [ . 88298, PN\ MASTER
Discipline: PROCESS: butylcellosol, butylcarbitol, is@

: PROCESS: butylcellosol, butylcarbitol, isoamyl-
isoamylcellosol, ethylene oxide, butanol oxyethylatjon, CHEM scetesol?dthylene oxide, butanol oxyethylation, isoamyl alcohol

isoamyl alcohol oxyethylation, de-icing liquid j; EkyStylation, de-icing liquid,

S.RLN ° Kkvafi
Name: Alexander.gadetskiy@inbox.lv Sign. IR ANKyalng

- JUD-

918 Ny
Date: 15.04.2022. O6uoBaeno 30.04.2025 7). 18! Tat6215.04.2022. Obmoseno_30.04.2025
S —

NMpousBoacTBO GyTUNUEeNnno3onbBa (M30amMunuenno3sornbBa) A0
10.000 1/roa (no cbipbio). Ba3oBbIN NPOEKT, BapuaHT 3.

TexHonoru4yeckue peLLeHus, pacyeT obopyaoBaHus.

Z

)

\

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
Certificate of registration on engineering and technical consultancy activities Ne J4/918/09.06.2023.
https://mak ston-engineering.ru/



mailto:alexander.gadetskiy@inbox.lv
https://makston-engineering.ru/
mailto:afinachem.design@gmail.com
mailto:Alexander.gadetskiy@inbox.lv
mailto:enkyafina@gmail.com

Page 2 from

CopepxaHue
KHUTA 1.
1. OCHOBHBIE MPOEKTHBIE PELLEHUIS. . ... et eeeeeeete e et e e e e e e e e et e e e e e e e e e e e eaeneeenens
I = 1= 1= =
1.2 OBLAA VHDOPMALIMA O MPOEKTE ...\ttt et et ete et et et et et e et e e e et e e et e aa e e eeeeenenas
1.3 Obuwe TPeboBaHMA K MPOEKTUPOBAHMIO ... .. .eeeee et eneeneaaeaeeeeneeneeaeneeaeeeeneanenens
(RO 1 T=T o o] oT=Te3 Y/ o Lo =) HAN PP
1.5 ABAPUIHBIE COPOCDI. ..euut ettt et et et e ettt e e e e et e e e e et e et e e aneeeenns
1.6 KIMMATUUECKME YCIIOBMUSI. .. ettt ettt et et e et et e et et e et e e et e e et e e et e e e eeenae s
A O =TT =T o1 =Y I T o
KHUTA 2.
2. MpvHuunuansHoe onucaHue npouecca. BFD cxema n rpanvubl npoektupoBanus. Uc-
10T Y Y 1Y o= o7 T o =
2.0 BB OBHUE. ...
2.2 Vicnonb3yemoe cbipbe, nofydaemble nosycgabpurkatbl 1M roToBas NpoayKUMS ............
2.3 MNpUHLMNMATIEHOE OMUCAHNE TMPOLLECCA . ... e ettt et et ete et eteete e e aae e e aneeneeeenneanens
2.4 PacXOOHBIE KOIMMIMLIMEHTD . . ... .ueeee et eee et et e et et e e e e e e e e e e e e e e e e ete e eeaneanas
2.5 TexHonornyeckme rpaHuLbl Y rpaHnLbl MPOEKTUPOBAHUS ... ...ue e eeeeaeeeeaaaneenns
2.6 MpuHumnuanbHas BFD cxema npouecca € rpaHuuaMym NpoekTMPOBaHUS M PeLMKIio-
LT 0= .1 P
KHUIA 3
3. Cneundrkaumsa Cbipbsl, XAMUKATOB Y FTOTOBOMN MPOLAYKLMN. ....v.ueeeeeneaeeeaeaiaeaaananenans
KHUTA 4.
4. OCHOBHbl€ NPUHLMMbI PEryrMpoBaHUs U YNPaBIIEHUA MPOLECCOM.......cuvueeeranenanannnn
A1 BBEOOBHYIE. ... .ot e e e e
4.2 VicxogHble AaHHble And NpoeKTUPOBaHMA M NOCTaBKM aBTOMATU3MPOBAHHOW CUCTEMbI
ynpaBrieHUs TEXHOSIOMMYECKUM MPOLIECCOM M NMPOTUBOABAPUNHOM aBTOMaTUHYECKOW 3aULThI ... ...
4.3 OCHOBHbIE€ KOHTYpPa PEeryrmpoBaHUA MPOU3BOLCTBA . .. ueueeeneeneaneaneaneaneanenneeenennes
4.4 OCHOBHbI€ BIIOKUPOBKM M CUMHATINBALIMM. .. .e.eeeeeeeteeatene e eteeeeeen e e e eee e e e sre e e e e e
KHUIA 5.
5.1 BeegeHne. OBLLME CBELEHMUS O MPOLECCE ... .uuiurt et et et eteeteaeeeeeeneatearaneeneeneanens
5.2 Cekuusa 300. MNpuroToBreHne LWMXTbl U CUHTE3 BYTUMNLENIIO30bBA. ..vueueeeenenennnsn.
5.3 Cekumsa 400. PekTndurkaums OYTUMLEIINIOB0 IbBA. . ..uue e ieeeeeeneeteateieaeeeeneaneananns

KHUTA 6.

6. PFD cxeMbl npouecca € ykasaHueM MNepeyHss N XxapakTepUCTUKON MOTOKOB.................

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
Certificate of registration on engineering and technical consultancy activities Ne J4/918/09.06.2023.

https://mak ston-engineering.ru/



mailto:alexander.gadetskiy@inbox.lv
https://makston-engineering.ru/

Page 3 from

KHUTA7.

7. PFD cxema c ykasaHveMm maTepuarna OBOPYOOBAHUS .. ......uuereruineeinaeataneieataenennns
KHUTA 8.

8. P&ID CXEMA MPOLIECCA . ... ettt et et et ettt e et e et e e e e e e e e e e e te e neeeenas
KHUTA 9.

9. Cvmynsauus npouecca. MaTepuarnbHbIn Y TEMMIOBOM BaNaHC.......o.vvvviieieieeieeeeeeen,
KHUTA10.

10. BanaHC NOTPEONEHNS SHEPTOHOCUTEIIEM. .. .ue et eiee et e aee et e e et e e et e eeneeieeaneanes
KHUTA 11.

11. CnMCOK KaTarm3aTOPOB M XUMUKATOB .......ueerenereneneereneeaneneeseneeetaneaneneneaneeneanans
KHUTA 12.

12. Cnncok onacHbix BelwecTB. Jluctbl 6e3onacHocT (MSDS).......coooiviiiiiiii,
KHUTA 13.

URCTN @y (eYa S M oTe]7 1= To Y (o3 1 - 7= FU
KHUTA 14.

14. ONpOCHbIE MCTbl Ha TEXHOSIOMMYECKOE OBOPYAOBAHME......ouvivieeeeeeeeteiaeaeeeenenn
KHUIA 15.

15. MNepeyeHb MEXaHNYECKOTO OBOPYAOBAHMSI ... ..uueeene et eteitee et et eeete e eeeeeneanaanenas
KHUIA 16.

16. [lepeUEHb BNEKTPOLABUMATEIIEM. ... ettt et et et et et et et e et et e e et e e e e e eaeaneenes
KHUTA 17.

17. TnaHbl PacrofiOXEHNE OBOOPYAOBAHMIS. ... ...uenree et et et et e et e e e e e e e e e e e nn,
KHUTA 18.

18. MepPEUEHD TPYOOMPOBOMOB . ...\ vttt ettt tte et et et et et e et e e et e e eae e e et e e e e eneeneaneananns
KHUTA 19.

19. PYKOBOACTBA MO OKCTUTYATALMM. .. ..o eeeee et eee et eeeeae e e et e e et e e et e ee et e ene e nneaneenes
Ccbinka Ha Bapuant Ne3 6asoBoro npoekTta, pacyeT npouecca un obopyaoBaHus

https://enky-afina.ru/bazovyj-3

CokpauieHus.

T3 — TexHmndyeckoe 3agaHve

BN — 6a30BbI NpoekT

MU, 9, BL, — meTvnuennos3onbB, 3TUNLESo30SbB, ByTUNUensio3onbs
ONMN3 — gumsonponurioBbin adomp

O3 — okuUcb aTUneHa
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A3 — anaTuneHr nukonb

T3l — TPUITUNEHT NNKO b

B, HO, CL1 — nap BOOSiHOW BbICOKOIO, CPEAHEr0 U HABKOrO AaBIieHUs

PA — pasgenatouwmin areHT, cMecb 6eH301a 1 aumM3onponurioBoro cnupTta

EOE — KkonnekTop XUOKUX peuuvkrioBbiX NPOAYKTOB, coaepawmx ataHon n O3

EO — KonnekTop asoTHOro AbiXaHusi CoAepXalyx OKUCb ITUreHa

SS — konnekTop cbpOCOB NPU aBapPUMHbLIX CUTyaLMUAX

ACY Tl — aBTOMaTU3MpOBaHHas cucTeEMaA YNpaBfieHUs TEXHOSIOMMYECKUM MNPOLECCOM

MA3 — npoTMBOaBapunHaa aBToMaTMdecKkasa 3aupra

O3X — 06bekTbl 06LE3aBOACKOrO X03ancTBa

SMS - cuctema ynpasrneHus 6e3onacHocTbio (Safety Management System)

HAZOP — npouecc getarmsauum u uaeHtudvkauum npobnem onacHoctn n paboTocno-
cobHoctn cuctemsbl (hazard and operability)

TS — konnekTop abrasoB cuHTe3da TOX, nocrne cuHTesa

FS — komnekTop abra3oB docreHa u xropoBogopoaa, rnocre Aerasauum peakuyoHHOW
cmecu

SS — KonnekTop cOpocoB Npu aBapurHbIxX cutyaumax u MK

PRV — Pentair Pressure Relief Valve, nporpamma pacdeta lNMK, kormyectBa cbpocos
npu cpabaTbiBaHWUM

- EF — Enviromental Factor, npuHnmaetca B pacdetax [MMK no nporpamme Pentair
Pressure Relief Valve 1 3aBucut ot Harmmuma m kayectsa usondauum Ha obopyaoBaHum

- Vessel Wall — TemnepaTypa CTeHkM annapaTa npu noxape onpegendeTcs B pacyeTax
no nporpamme Pentair Pressure Relief Valve

- Prompt Fire-Fighting Efforts and Adequate. Drainage Exists — npuHumaeTcsa B pacyeTax
MMK no nporpamme Pentair Pressure Relief Valve n 3aBucuUT OT Hanmunsi aBapuiiHOro onopox-
HEHVS, CUCTEM MOXapPOTYLLEHMS, HanmMumna ObICTPOAENCTBYIOLLMX YCTPOMCTB OTCeYeHus 6riokoB

- Calculate Fire Sizing Factor — pacyeTHast Temnepatypa oTkpblTua IMMNK ncxoas ms tem-

nepatypbl cTeHkn 600°C npu noxape

MpunoxeHus.

MpurnoxeHne 1. TexHudeckoe 3agaHuve.
Mpurioxexne 6. PFD cxembl npouecca.

MpurioxeHne 7. PFD cxema c ykasaHumem martepwuarna TpybonpoBoaoB (MaTepuan ass
obopynoBanua, KHATA 14).

Mpwunoxexne 8. P&ID cxembl npouecca.
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MpwunoxeHne 9. MaTepumanbHbie NOTOKW, TENSOBbie GanaHchbl.

Mpuroxexne 10. Cnucok maTepuaroB, gornyckaeMblX K KOHTakTy ¢ bl un 6ytunkapburo-
IOM (EMKOCTM XpaHeHusi, Tpydbl M UTUMHIKM, HAacocHoe obopyaoBaHWe, MNPOKMALKW, LUIAHrK,
Kpenex, ynrnoTHUTENN Ana TpybHOM pesbbbl, TepMOrusb3bl).

Mpwunoxexun 11. MNoTpebrneHne aHeproHocuTenemn

MpwuroxeHue 15. MNepeveHb MexaHN4ecKoro obopynoBaHus.

MpurnoxeHne 16. MNepeyeHb U XapakTepUCTUKK JNieKTpoaBuUraTenemn.

Mpwurioxexune 18. MNepeyveHb TpyGONPOBOAOB.

MpwunoxeHne 19. YcrnoBust npvema, XpaHeHust N Nepekaykm okucu atuneHa, bl n 6ytur-
kapbuTona.

MpurioxeHune 20. Cnncok maTepuarnos, OOMNYCKAaeMbIX K KOHTAKTy C OKUCbIO 3TurneHa (em-
KOCTU XpaHeHus, Tpydbl M OUTUHIK, HacocHoe obopydoBaHwe, MPOKMaOKW, LWIaHMW, Kpenex,
ynroTHUTENU Ans TPYOHOW pe3bbbl, TEpMOrusb3bl).

Mpurnoxenne 21. Obupe pekomeHgauum no TexHuke Ge3onacHoOCTM npu obpaleHun ¢

OKMUCbHIO 3TUINeHa, nydume npoMblILIEHHbIE MPaKTUKN U MeOUUMHCKME Nnoaxonbl.
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KHUTA 1.

1. OCHOBHbIE NPOEKTHbIE peLleHUs.

1.1 BBeaeHue

1.1.1 Texnnyeckoe 3apgaHve (T3) onpenensieT nosy HenpepbiBHbLIA MPOLECC MPOM3BOL-
ctBa 6ytunuennosornbBa (bL) 10.000 T/rog. XpaHeHue wn OTrpysky /O M aBTOTPaAHCMNOPTOM.
AnnapatypHoe OQOpMIEHNE OCHOBbLIBAE€TCS Ha CTaHOApTHOM peakTopHOM 06opyaoBaHMW.
PeweHus, npeacrasneHHble B 6a3oBom npoekTe (Bl1) He npegnonaratoT Kakux-mmbo MUNOTHBIX
AopaboTok.

1.1.2 PaHee BbINONHEHHbIE PaboTbl, OTHOCALLMECHA K OKUCK STUneHa:

1.1.2.1 basoBblI NPOEKT Ha NPOM3BOACTBO CMECU MeTWNLEso3oSibBa U MeTurkapburo-

na (40-45/55-60), no 10.000 T/rog (no ceipbto) https://enky-afina.ru/bazovyj-proekt-n4

1.1.2.2 ba3oBbI NPOEKT Ha MPOM3BOACTBO 3Tunuesnro3onbea, Ao 15.000 T1/rog (no cbl-
pbto). Ha cywecteyolem obopygoBaHuM BO3MOXEH BbIMYCK MPOMUM M U30MNPONUMILEsTIo30Sb-

BoB https://enky-afina.ru/bazovyj-proekt-n9

1.1.2.3 ba3oBbI NPOEKT Ha nNpous3BoacTBo Oytuuennosonbsea, Ao 10.000 1/rog (no cbl-
pbto). Ha cywectByloweMm 0060pygoBaHMM  BO3MOXEH  BbINYCK  M30aMWILESTIO30/bBa

https://enky-afina.ru/bazovyj-proekt-n12

1.1.2.4 Bba3oBbl MPOEKT Ha NPOM3BOACTBA MOHOMETWIOBbLIX 3(OUPOB MOSIMOKCUITU-
neHrmkonen n adgmpos 6opHon kmcroTbl, 0o 4.500 1/roa. OcHoBa rMOPOTOPMO3HbBIX KUOKO-

cten. Jlanpon 251 n 251B https://enky-afina.ru/bazovyj-proekt-n28

1.1.2.5 Bbas3oBbI NPOEKT Ha NPOu3BOACTBO aTuneHxnoprigpvHa 6.000 T/roa, rmapoxro-

pupoBaHMEM OKUCK 3TurneHa. HenpepbiBHbIN Npouecc https://enky-afina.ru/bazovyj-proekt-nl

1.1.3 MNonyyeHne bBL| okcnaTunMpoBaHvem GyTaHomna onpefendeTcs peakumen.

CH3-CH2-CH2>-CH>-OH + C2H40 = CH3-CH2-CH2-CH2-O-CH2>-CH>-OH

A Takke NnoBoYHbIMWN peakuUaIMu:

- obpasoBaHue bytunkapbutona (MoHob6yTunoBbin acpmp O03IN) okcnaturmposanvem BLI

C2H40 + CH3-CH2-O-CH2-CH2-OH = CH3-CH2-CH2-CH2-O-CH2-CH2-O-CH>-CH2-OH

- obpasoBaHue bytunosoro acpmpa TII, okcnaTunMpoBaHue Gytunkapburtona

C2H4s0 + CH3-CH2-CH2-CH2-O-CH2-CH2-O-CH2-CH2>-OH = CH3-CH2-CH2-CH2-O-CH:>-
CH2-O-CH2-CH2-0O-CH2-CH2-OH

- obpasoBaHue aTurneHrnukons B3aumogencteum O3 ¢ BOOON

C2H40 + H20 = OH-CH>-CH>-OH

- obpasoBaHue 3 OKCUITUIIMPOBAHUEM STUMEHITIMKO NS

C2H40 + OH-CH2-CH2-OH = OH-CH2-CH2-O-CH>-CH2>-OH
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ByTunuennososnibB MCNosb3yeTcs:

- pactBoputenb JIKM, ankugHbiX cMorn

- pobaBka K MOTOPHOMY W peakTMBHOMY TOMMMBY AN NpefoTBpalleHua obpasoBaHus
KpucCTannioB Inbaa

- pacTBopuTESb ANd 06e3XVMPUBatOLLMX COCTaBOB

- a3e0Tpon AN pa3feneHust YrneBo4OopPOAOB M CNMPTOB

- KOMMOHEHT rMapPaBIIMYECKON XUOKOCTU

CornacHo T3 Bbinyck bLI 6ygeT opreHTUpOBaH Ha NMpUMeEHeHWe B Ka4yecTBe pacTBopuTe-

na ana JIKM v ankmaHbiX CMOIn.

1.2 O6wan nHpopmaumsa o nNpoekxTe.

OcHoBHon uenbto Bl aBnsnack Bblgaya TEXHOMOMMHECKUX peLleHUA U pacyeToB obopy-
AO0BaHVA AN MPOMbILWIEHHOW YCTAHOBKWU MOJSly HENpepbIBHOMO AeNCTBUA No npoussoactey bL.

1.2A 3akasuvKk yBeOOMSEH, YTO B CTpaHe CTPOUTENbCTBA CYLLECTBYIOT OYEHb XKECTKue
TpeboBaHua Kk cogepxaHmo O3 B aMUCCUsIX, MOITOMY 3axOfiaXvBaHWe U KoHaeHcauus abrasos
obsi3aTenbHO NpegycmaTpuBaeTcs AnA Bcex annapartos, rae uveetcs O3.

1.2B 3akas3uuk yBeOOMIEH, YTO Ha dTane NpPOeKTMPOBaHWS NPOBOAWICS cuctematude-
CKWA Mo3TanHbIM aHarm3 rno obecneyeHnto 6e30MacHOCTU AN PeELLeHUs BCEX OCHOBHbIX MPO-
6riem, CBA3aHHbIX C TEXHOMOMMYECKMM NPOLLECCOM 1 6e30MaCHOCTbIO YCTaHOBKM:

MpunoxeHune 10. Cnmvcok maTtepuanos, JONycKaemMblX K KOHTakTy ¢ bL| n 6ytunkapburo-
oM (EMKOCTU XpaHeHusi, TpyObl M OUTUHIN, HAcOoCHoe obopyaoBaHWE, MPOKMAAKW, LUMAHTK,
Kpenex, YnnoTHUTENWN Ana TPYOHOW pe3bbbl, TEPMOrb3bl).

MpunoxeHne 19. YcroBua npuema, xpaHeHUs N Nepekayvknm okucu atwurneHa, bL u 6y-
Turkapoburona.

MpunoxeHne 20. Cnucok matepuarnoB, OOMNYCKAEMbIX K KOHTAKTy C OKUCbKO 3TuneHa
(emkocTM xpaHeHusi, Tpybbl 1 OUTKMHIK, HACOCHOe obopyaoBaHWe, MPOKIAAKW, LWMaHTK, Kpenex,
YNIOTHATENU AN TPYOHOW pe3bObl, TepMOruib3abl).

MpunoxeHne 21. O6ume pekoMeHOauuM Mo TexHWKe ©e30nacHOCTM Npu obpaleHun C
OKUCbIO 3TUMEHA, JydlLME MNPOMbILLNEHHbIE MPAaKTUKM U MEeOUUMHCKME Noaxoabl.

1.2C 3akasuvk yBegomrieH, yto Temnepatypa MuHyc 8-10°C moxeT ObiTb obecneyeHa
LMPKYIMPYIOLLIMM  paccosioM fimbo aHTugpmsom, BbiGop B T3 onpeaerneH And paccorsios.

1.2D 3akasuvk yBedoMSieH, YTo, oborpeB annapaTtoB MOXET OCYLIECTBATbCA BOAAHLIM
napom HO, CO wwm BbicokoTeMnepaTypHbiM TennoHocutenem (HTM), Bbibop B T3 onpenerneH

ana BoOAHOIo napa.
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1.2F 3akasuqvk yBegoMSIeH, YTO Ha fMHuM 4ns npousBoacTBa bl BO3MOXeEH BbINycK npo-
MM 1 “3onponuiLe Nio3obBa.

1.2G 3akasuuKk nomnyyqun MOSHYK M akTyalbHyl0 MHpopMaumio, YTO B npoLecce npous-
BoacTtBa bl| obpasyeTca goctatoyHo 6orblLUoe KONMYeCTBO KyBOBbIX OCTAaTKOB, KOTOpble WUC-
nosb3ylTCA B NpousBoacTee OyTturkapbutonoB (He BXoauT B cocTaB ©6a3oBOro NpoekTa).

1.2H 3akasyvk nomy4nn MOSHYI W akTyaslbHyld WHGOPMaLMo, Y4TO MyTEM WU3MEHEHUS
napaMeTpoB TEXHONOrMYECKOro pexuma UMeeTCs BO3MOXHOCTb CMELLEHMS paBHOBECUS Mpo-
Lecca Ha yBerMyeHre BbIxoda KyDOBbIX OCTATKOB, T.€. HA YBEIMYEHME BbIxoda KapbuTosos.

1.21 3akasumk nosiy4mn MosHyl W akTyarnbHyl MHOpMauuio, YTo Bbinyckaembi bL| B
KayecTBe aHTHobregeHuTenen, OOSPKEH MNPOWUTU cepTudvKkauuio B COOTBETCTBYIOLWEM BEAOM-

CTBE CTpaHbl CTPOUTESbCTBA.

1.2J 3akasyvk nosydun MOSHyK W akTyarnbHyl WMHGOpMauuio, 4To Bbinyckaembin BLY
MOXeT BbITb MCNOMb30BaH Mo fMobomy M3 HanpaBneHun ykasaHHbix B n.1.1.3.1.

1.2K 3akasuuk yBeoMSieH, YTO corflacHo T3 pacyeTbl KONOHH pekTudmkaumm ByTtunoso-
ro cnuMpTa BbINOMHEHbI Ha KOHUeHTpauwo HM 98% macc. [Npu Gornee HU3KUX KOHLUEHTpauusix,
0o 95% macc. TpeboBarnocb yBeNMYEHEe YuCria Taperok.

1.2L 3akasdvk yBeOoOMMeH, YTO npu ucnosnb3oBaHm OB MOSIYHEHHON XIOPrUOPUHHBIM
crnocobom TpebyeT KOMMEHCHPYIOLLMX MEpPONpUATUN AN HeUTpanM3aumm OCTaTOYHOro Xriopa.

1.2M 3akas34dvk yBeJOMIIeH, YTO K no3vuuam annapatoB Ha cxeme bL, n. 1.1.2.3 vmeto-
LMX WOEHTUYHYIO TEXHOSIOrMYecKyto yHKUMOHanbHOCTbL C obopyaoBaHuem 3L, pobasnseTtca
uucppa 1, Hanpumep, TennoobmeHHk E-45 Ha cxeme OLU umeet Homep E-145 Ha cxeme BLI.

1.2N 3akasuuk yBegoMIEH, YTO K no3vumam annapaTtoB Ha cxeme MU, n. 1.1.2.1 nmeto-
LMX WOEHTUYHYIO TEXHONOrMYeckyro (yHKUMOHanbHOCTL ¢ obopynoBaHvem Ol pgobaensetcs
undpa 2, Hanpumep, TenroodMenHnk E-45 Ha cxeme OL| nmeet Homep E-245 Ha cxeme ML

1.20 3akasyvsk yBedOMIIEH, YTO K Mo3vumsamMm annapatoB Ha cxeme Jlanpona-251 wu
JNlanpona-251B, n. 1.1.2.4 wumeloUMX WOEHTUYHYIO TEXHOSIOrMYEeCcKyd (PYHKLMOHANMbHOCTb C
obopynosanvem ML, gobasnseTtca umudpa 3, Hanpumep, TenroodMeHHnK E-245 Ha cxeme ML,
nmeeT Homep E-345 Ha cxeme «paBHOBECHOW CMeCUy.

1.2P 3akasuuk yBefoMmrieH, 4to «PykoBoacTBo no akcrinyataumm», KHATA 19 He asna-
€TCH 3aMeHOM TEXHONOrMYECKOMY perfiaMeHTy WM TEeXHOSIOrM4YeCcKUM WHCTpyKumam. PykoBoa-
CTBO MO 3KCrflyatauuMm BKIOYaeT B cebsa npakTUdeckue MOSIoXKEeHUss O npouecce, OCHOBHbIe
MOSIOXXEHUA MyCcKa, OCTaHOBKM M HOPMasbHOW 9KCMlyaTauuMn YCTAHOBKW MOSly HenpepbiBHOMO
aencteua nonydeHns bLI B PykoBoacTtBe no akcnmyataumm MoryT ObiTb BKMHOYEHbI pasfivyHble

BapuaHTbl peXXnuma, nycka, OCTaHOBKM U TaK Aarnee.
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1.2Q 3akas3uuk yBeooMMeH, YTo Ga30BbIN NPOEKT BLIMOMHAETCSH, KakK TexHorormyeckas
penrvka OeuncTByloLero npousBoactsa. McxogHasi gokymeHTauusi obpabaTtbiBaeTcss rpamoT-
HbIMW MPOLECC-UHXEHEPaMK, WCMOMb3YETCS WHXMHUPUHIOBLINA OMbIT, MPAKTUKM U 3HAHWUS KOM-
NETEHTHbIX MOCTaBLWKOB WM KOHCYNbTaHTOB ANA OEVCTBYOLWX OGBEKTOB C Grm3kumMM npouec-
camn. Cumyrnsaumst npouecca, B GONbLMHCTBE CrydaeB, BbINOSHAETCS 3aHOBO, Kak M ONPOCHbIE

mmcTbl Ha obopydoBaHwve.

1.2.1 OCHOBHbI€e CeKLnn 1 6NOKMU:

1.2.1.1 Cekumna 100. XpaHeHve Cbipbs, XMMUKATOB M FOTOBOW MPOAYKLUWMM, HE BXOOUT B
cocTtaBe bIll.

- XpaHeHue H-OyTaHoma TeXHUYECKOro € KOHueHTpauuen H/m 99% macc. B eMKoCcTsx V-
117/1,2 o6bemom 100 m3 kaxnas. MNogaya Ha NpUroToBrieHMe WMXTbl Hacocom P-118A,B

- XpaHeHne O3 TexHW4eckon C KoHueHTpauuen H/m 99.9% noa pgasnenvem asoTta 3.5
Gap B eMKOCTAX U3 Hepxasetwlen ctarm V-2A,B ob6bemom 50 M3 kaxnoas. TemnepaTypa xpa-
HeHna He Bbiwe +5°C, emkocTM 00opynoBaHbl 3MeeBUMKaMU C  LIMPKYTIMPYIOLLWMM  PacCosioM
muHyc 8-10°C. ABapuiHble cbpocbl, n. 1.5. MNogaya OO Ha OKCMATUIMpPOBaHWE H-OyTaHosa
Hacocom P-12A,B. lMapk xpaHeHns O3 wvcronb3yeTcs Kak and npoussoactea bL, tak v ana
NPOU3BOACTBA ATUMLEITIO301bBa N METUNLENNO30SbBa.

- XpaHeHWe HaTpa €eaKOro YellyMpOBaHHOro, TEXHMYECKOrO B Tape MocTaBuyKa nog
HaBecoM. [NpurotoBnenve 2.5% pactBopa wenoym B Boge B emkoctu V-1215, umpkynauma ons
nepemewmBaHus oT Hacoca P-1216/1,2. lNogada Ha npousBoacTBo bBLI B emMKocTb npurotosrie-
HUA LWMXTbl OO3MPOBOYHLIM Hacocom P-1217AB.

- XpaHeHue ToBapHOro GytunuesnnosonbBa € koHueHTpauven H/m 99.0% macc. noa Aas-
nenvem asota 0.5 6ap B emkocTtax V-1128/4,5.6,7, o6bemom 50 m3 kaxnas. Mogaya Ha oTrpys-
Ky Hacocom P-1128/1,2

- XpaHeHue nonydgabpukata Gytunkapburtona, ¢ cogepxaHnem bL| H/6 3.0% macc. noa
nasneHvem asota 0.5 6ap B emkocTax V-1212/3,4 obbemom 50 M3 kaxgas. Moaada Ha nepe-
paboTky B kapbutornbl Hacocom P-1212/3,4.

1.2.1.2 Cekuus 300. MNpuroToBrneHve WMXTbl M CUHTE3 ByTUNLENo3osbBa.

1.2.1.3 Cekuus 400. Pektndmkauma 6yTunuennososbaa.

1.2.1.4 Cekuna 001. Hewntpanmsaumm opraHocogepalmx CTOKOB BXOOAUT B OOBEKTbI
O3X komnrekca, KOTopble ABMSOTCA OOLKMMKW, KaK AN OKCUITUIMPOBAHUS CMMPTOB W FFIMKO-
nen, Tak 1 NpoM3BOACTBa KapObUTOMOB Y Nanposios.

1.2.1.7 Obbektbl O3X. [1ns ycraHoBku npowusBoactBa bL| Heobxoaumbl crepytoupe

SHEepPropecypcsi:
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- MoAyrbHasi ycTaHOBKa KOMMPUMMPOBAHUS BO34yxa TEXHUYECKOro, OCYLKW BO3ayxa

npomnsBoacTtBa a3oTa TeXHN4ECKOro

MOAYrbHbIE FPaAVPHM BOAbl OXNaxaarowen 060pOoTHOMN.

MoayrnbHaa KOTeJibHaA BOOAAHOIO napa H,D, n C,D,, BKJrlo4Haa BOoOONOArotoBKy

MoayrbHasi ycTaHOBKa NPou3BOACTBa 0OECCONEHHOW M AeMUHEepPanM3oBaHHOW BoAbl

MOZyrnbHas ycTaHOBKa BOAbl 3axosioxkeHHon +7°C.

pacconbHbIe XoNoaunbHble ycTaHoBKKW, MuHyc 10°C

O4YNCTHbIE COOpPYXEHUA, BKIOHadA C60p OTpa60TaHHOI'O €Koro Hatpa, 3arpda3HeHHOro

NapoBOro KOHAeHcaTta, CTOYHbIX BOA, copacbiBaembix B X3K.

A Takke criegyet cmoTpeTb n. 1.4 «QHepropecypcbi».

Bce notpebHoCTM Mo 3Hepropecypcam BblAarTcst 6a30BbIM NPOEKTUPOBLLYKOM.

1.2.2 OcHOBHbIM 060pYyOOBaHMEM B rpaHuLax NPOEKTUPOBAHUA SABNAETCSA:
1.2.2.1 Cekumsa 300. MpurotoBreHMe LMXTbl U CUHTE3 ByTUNLENNo30sbBa.
EmkocTb V-1108/1 NnpuroToBrneHUA LLMXTbI.

XonoannbHUK pacconbHbiv E-1210 3axonaxwBaHusa LNXTbI.
KoHpeHcaTop pacconbHbin E-122 abra3os LKMXTbI.

Atrepudmkarop R-1111 peakTtop OKCUITUIIMPOBaHUS H-ByTaHona
Pekynepatop E-116/3,4 nogorpeBa wvxTbl Ha aTtepudukaTop R-1111.
MoporpeBaTtenb E-1110 umxtbl Ha aTepucpvmkaTop R-1111.

EmkocTb V-1112A onopoxHeHus aTepudumkaTopa npyv peMoHTax.
CenapaTtop V-1112B aBapuiHbix cOpocoB OT aTepudmrkatopa.

1.2.3.2 Cekuuns 400. Pektndmkauma GyTunuennosorsbaa.

CenapaTtop V-1115 cenapaTop peakLMOHHON MaccChl Nocne atepudukaTopa.
KoHpeHcaTop BoasHoM E-1116 napoB NpUroTOBIEHNS LLMXTbI.

XonoannbHuUK pacconbHbin E-1106 peumrKrnoBbiX NPOOYKTOB MPWU OTKA4YKe MO KOJUiekK-

Topy EOE.

KonpgeHcaTopbl E-1206 abrazoB NnpuroToBfEHNS LLMXTbI.
EmkocTb V-1231 cbopHUK peumkroBbix H-OytaHona n O3
KonoHHa pekTudmkaumorHas C-1119/5 nepsow CTyneHu.
KunatunbHuk E-1118/5 ky6a kornoHHbl C-1119/5.
KonpeHcaTop BogsHon E-1120/5 napoB konoHHbl C-1119/5.
EmMkocTb V-18 dnerma konoHHbl C-1119/5

KonpeHcaTop BoasHon E-1116/3 napoB 13 eMKOCTU dorierMbl.

KoHpeHcaTop pacconbHbin E-1204 napoB 13 eMKOCTM doriermbl.
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EmkocTb V-1122A ky6oBbIN NPOAYKT KOSMOHHbI C-1119/5

KonoHHa pektudmnkaumoHHasa C-1119/2 BTopon CTyneHu.

KunatunbHuk E-1118/2 ky6a konoHHbl C-1119/2.

KonpeHcaTop BoasHou E-1120/2 napoB KonoHHbl C-1119/2.

EmkocTb V-18A cdrnerma komnoHHsl C-1119/2

EmkocTtb V-1122/2 ky6oBbIN NPOAYKT KOMOHHbI C-1119/2

EmkocTb V-1119/6 BCkMnaHua Ky6oBoro npogykta KoroHHbl C-1119/2 Ha nogave B C-
1119/6

KonoHHa Hacago4yHasa C-1119/6 TpeTben CTyneHu.

KnnatnnbHuk E-1118/6 kyba kornoHHbl C-1119/6.

KonpeHcaTop BoasHon E-1120/6 napoB konoHHbl C-1119/6.

EmkocTb V-110 dorierma koroHHbl C-1119/6

HerasaTop V-1128/1 BepxHero npoaykta KomnoHHbl C-1119/6

XonoannbHuk pacconbHbin E-1208 napoB oT gerasatopa V-1128/1 B pecuBep V-
1134/1,2

PecuBepbl V-1134/1,2 k Bakyym-Hacocam P-1135/1,2,3

Emkoctun V-1128/4,5,6,7 ToBapHoro 6ytunuennososibea, n.1.2.1.1

Herasatop V-1128/3 kydoBoro npoaykta KoroHHbl C-1119/6

PecuBep V-1201 k Bakyym-Hacocam P-1135/1,2,3

EmkocTtu V-1212/3,4 6ytunkapbutona, n.1.2.1.1

®yHKUMOHaNbHOE Ha3HaveHve annapaToB B COKpaleHHOM Buae npeacTtasneHo B Mnase
2, a TakkKe npu onucaHuM TexHorormdeckoro npouecca B Mnmase 5. OnpocHble mMCTbl Ha 06o-
pygoBaHve npefctaBreHsl B MnaBe 14.

KormyectBo eguHul obopyaoBaHua and Kaxagow nosvumm oyget ykazaHo B KHUATAX 5 n
14, a Takke Ha PFD n PID cxemax B KHUIAX 6,7,8.

1.3 O6wume TpeboOBaHUSA K NPOEKTUPOBAHUIO

1.3.1 Bce pacuetbl 6yayT BbiMoSHeHbl Ha 3addekTmBHOe pabovee Bpemsa 8.000 va-
coB/roa. Bca yctaHoBka u Bce obopyaoBaHve ByaeT CnpoeKkTMpoBaHO, TakmuMm obpasoMm, YTobbI
KOfM4YEeCTBO HenpeaBMOEHHbIX OCTaHOBOK Oblfio MuHUMUK3MpoBaHO. [lonmHas ocTaHoBKa A
NpoBeAeHVsa KanutarbHOro peMoHTa 1 NpoBepkn 06opynoBaHuA, 3ansiaHMpoBaHa He pexe Yem
OAVH pa3 B ABa rofa, HO CornacyeTcsi M NpousBOAUTCA B COOTBETCTBMM TpebOBaHNAMM OpraHoB
TEXHWYECKOro Hag3opa CTpaHbl CTPOUTESNLCTBA.

1.3.2 3anac mouwHoctn 10% npu NpoekTUpoBaHMM 06OpPYyaOBaHMS pPacCYMTbIBAEeTCs OT

15.000 T/rog, cormacHo T3. lNo kaxgom cTaTmdeckon eauHuue obopynoBaHUsi YYUTbIBAKOTCA
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KO3 PULUMEHTI ANA HOpMarm3auum K ctaHgapTam, NPUHATBIM B CTPaHe CTPOUTENbCTBA, U OHU
He ByayT HWKe ykasaHHOro 3anaca.

1.3.3 Pac4yeTHoe paBrnenve ana obopygoBaHus, paboTtarowero ¢ gasneHnem go 17.5
6ap, ycTaHaBmMBaeTCcs, Kak MMHUMYM Ha 10% Bbille MakcuMaribHOro paboyero gaBreHus.

1.3.4 PacyeTHoe aaBrnieHue ana obopyaoBaHus, paboTarowero ¢ gaBreHvem Bbiwe 17.5
6ap, ycTaHaBmMBaeTCcs, Kak MMHUMYM Ha 10% Bbille MakcMMaribHOro paboyero gaBreHus.

1.3.5 PacuyeTHoe aaBrieHne ana obopymoBaHusi, paboTatowero nog atTMocgepHbiM AaB-
NeHveM, ycTaHaBrmMBaeTcs, He MeHee 3 Bap.

1.3.6 Cnucok matepwmanoB, AONycKaeMblX K KOHTakTy ¢ bL| n 6ytunkapbutonom (eMKocTu
XpaHeHus, Tpydbl N (PUTUHIN, HAacoCHOe obopyaoBaHWe, NMPOKMAAKW, LUNaHIK, Kpenex, yrnroTHW-
Term ana TpybHon pe3bbbl, Tepmornne3bl), MpunoxeHue 10.

1.3.7 YcrnoBusi npuema, XpaHeHuss U nepekadkm okucu atuneHa, O u 6yturkapbutona,
MpunoxexHne 19.

1.3.8 Cnuncok maTtepwuarnoB, OOMycKaeMblX K KOHTAKTy C OKUCbHO 3TuUrieHa (EMKOCTU Xxpa-
HEeHVs, TPYObl WU OUTMHIMK, HACcCOCHOe O6opydoBaHve, MPOKMAAKW, LIaHrK, Kpenex, YnroTHWUTe-
m gna TpybHor pesbbbl, TepMmorubabl), MpunoxeHue 20.

1.3.9 XpaHeHue GytaHona cbipua 1 abComoTUPOBAHHOIO ONpeaendeTcsa CorfacHo HOpM
N NpaBwn CTpaHbl CTPOUTESNbCTBA.

BHumanve! Bce nonoxenust Bl kacaroupeca oKucu aTuneHa, 3TunuesrosofibBa U aTu-
kKapbutorna ykasaHHble, n. 1.3.6-1.3.8 noanexaT KOPPEKTUPOBKE B AOKYMEHTauuM cTtagum
«lMpoeKkT» BbINOMHAEMOM B CTpaHe CcTpouTernbcTBa. Bce OTKIOHEHMA OT TeXHONOrM4ecKmx
pelweHun OOipkHbl OblTb corrnacoBaHbl ¢ ucnorHutenem bll, ecrm 9Tu OTKMOHEHMA BrEKyT 3a
CcoBON U3MEHEHNST B TEXHOSIOIMYECKUX MapameTpax Wim cHwkatoT 6e3onacHOCTb npolecca.

1.3.10 KomnoHoBka o6opynooBaHus OOSPkHA oOTBevaTb TpeboBaHusim ©es3onacHoCTH,
yoobcTtBy obcnykuMBaHuUA MNpu aKcrslyaTauMm M peMOHTaX, MUHUMANbHO pasyMHOW OSMHE Tpy-
6onpoBoaoB 1 kabenbHbIX Tpacc.

1.3.11 Bce ocHOBHOe AvHamu4eckoe obopydoBaHve npegycmaTpuBaeTcs C pe3epBOM.

1.3.12 [na XornoAwTbHUKOB C MCMONb30BaHMEM OBOPOTHOW WM 3aXOSIOXKEHHOW BOAbI, a
TaKke paccosioB ucrnosrb3yetca GavnacupoBaHve, YTO MO3BOSAET BbIBOAUTL O0BOpynoBaHVE B
peMoHT 6e3 0CTaHOBKM npoLiecca.

1.3.13 [na guHammdeckoro obopynoBaHUsi UCMOSMb3YOTCA TOSMbKO 3AfieKTpoaBuraTenm,
NPUMEHeHVe napoBbIX TYypOMH He paccmaTpuBaeTcs.

1.3.14 TonuwHa wusonaumm ana obopynoBaHusl ykasbiBaeTcsi B OMPOCHbIX JiMCTaX, B
KHUTAX 14,15. [Ina tpy6onposogos, KHUIA 18 u3onauua ykasbiBaeTCs TOMbKO Ha Hanmyue

nnm OTCyTCTBUKE.
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1.3.15 YTO4YHEHHblE pacyeTbl TOMWMHbLI M3orauuM and obopygoBaHus U MosHble pacye-
Tbl 45 TPyb6onNpoBOOOB BLIMOSHAKTCA Ha cTagmm «Paboyas JoKymeHTaumsi» BbINOSHAEMOW B
CTpaHe CTpouTesnbCTBA.

1.3.16 [na ynpaBreHuss TeXHONOrnM4eckum npoueccoMm OyaeT npvMeHeHa OUCTaHLMOH-
Haa cuctema ynpasrneHua DCS.

1.3.17 OkoH4aTesnbHbI MexaHU4eckuin pacyeT obopygoBaHust B COOTBETCTBME C Tpebo-
BaHUSIMW MNpoLecca YykasaHHble B AOKYMeHTauum 6a30BOro MpoeKkTMpoBaHWs BXOAAT B OTBET-
CTBEHHOCTb NMocTaBLmka obopyaoBaHus.

1.3.18 Bce emkocTu noa OaBrieHVMEM [AOJDKHbl ObiTb U3roTOBIEHbI B COOTBETCTBUE CO
craHgaptom EN 13445 wm Hopmon ASME. Bce emkoctu, paboTatoupe noa atMocdepHbIM
AaBreHvem v nog AasrneHvem oo 1 6ap gorrkHbl 6biTb M3roToBrieHbl B cootBeTcTBUE C API
650. YkasaHHble cTaHgapTbl npuBedeHol B n. 1.7. MarotoButernbs obopyaoBaHus U NPoOeKTu-
POBLMK BbINOMHAKOWMA cTaguio «Paboyaa aokymeHTaums» pyKOBOACTBYETCS HOpMaMu CTPaHbl
cTpouTernscTBa.

1.3.19 Bce obopygoBaHue, KOTOpOe YKasblBaeTCs B MaTepuanbHOM WCMOSHEHUM U3
rpacouta, ctanen Hastelloy, Incoloy, TuTaHa, a Takke C UCNOMb30BaHMEM 3MasieBblX MOKPbITUM
OOJDKHO M3roTaBfMBaTbCA KBanMUUMPOBAHHLIM MPOU3BOAUTESNIEM VMEIKOLWEM COOTBETCTBYHO-
Lpe cepTuUuKaTbl.

1.3.20 Martepuan Tapesriok wWwm Hacagkum Ans KOMOHHOro obopyaoBaHusi, yKasaHHbIn B
6a3oBOM NpoekTe, JOIMKEH cobnoaaTbCa pa3paboTUMKOM BHYTPEHHUX YCTPOWCTB.

1.3.21 MaTepuan BHYTPEHHWX YCTPOWCTB pPEAKTOPHOrO M €MKOCTHOro obopymoBaHus,
yKasaHHbI B 6a30BOM npoekTe, OOIPKEH cobrogaTbcsl pa3paboTunkoM BHYTPEHHUX YCTPOWMCTB.

1.3.21A PacyeT nepemeumBaloLyX YCTPOMUCTB [AOSPKEH BbIMOMHATLCA KBanMpuumpo-
BaHHbIM Mpou3BOAUTENIEM UMEIOLLEM COOTBETCTBYIOWME cepTudurkaTbl. Bce ucxogHble AaHHble
A9 pacyeTa BblAaTca 6a30BbIM MPOEKTUPOBLLYIKOM.

1.3.21B Pac4eT HacocoB OOJSTKEH BbIMOMHATLCS KBanMpPUUMPOBaHHLIM NMPousBoauTeNiem
MMeLEM cooTBeTCTBYIOUWE cepTudukatbl. Bce ucxogHble AaHHble And pacdeTa BblAaloTcs
6a3oBbIM MPOEKTUPOBLLMKOM. WMCnomb3yloTCs TOMbKO repMETUMYHbIE HAcoCbl WM MMetoLpe
MarHuTHble MydTbl.

1.3.21C Pac4eT peakTOpHOro M KOMOHHOro 060pydoBaHWA [OSTKEH BbIMOMHATLCA KBa-
mmdVLMpPOBaHHBIM NPOM3BOAUTENEM UMENOLLEM COOTBETCTBYIOUWME cepTudukatel. Bce ucxon-
Hble AaHHble OJ19 U3rOTOBUTENS peakToOpOB BblAatoTCA 6a30BbIM MPOEKTUPOBLLUKOM.

1.3.21D Pacu4et cuctembl punbTpaumm BbIMOMHAETCA KBanMpuumMpoBaHHbLIM Npou3BOau-
TENem VMeEKLWEeM CcooTBeTCTByloupe cepTudukatel. ObopygoBaHve unbTpauum BbINOSHAET-

ca B eauHoMm Orioke. CoBMelleHWe urbTpaumMmM Ha OOHOW CTYMeHVM WM pasgerieHve Ha ase
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CTYNeHu ABMAETCH pelleHneM usrotoButend purbTpoB. Bce ucxogHble AaHHble ONis U3roToBW-
Tena cucteM ounbTpaumm BblaatoTcs 6a30BbIM NPOEKTUPOBLUMKOM.

1.3.21E PacueT komnpeccopHoro obopyaoBaHus LOSPKEH BbIMOMHATLCHA KBarmduumpo-
BaHHbIM MPOM3BOAUTENEM UMENLLEM COOTBETCTBYHOUWE cepTudukaTbl. Bce ucxogHble AaHHble
Ana U3roToBUTENA KOMMNPECCOPHOro obopyaoBaHust BblAaloTcs 6a30BbIM NPOEKTUPOBLLUKOM MO
ycrosusim npouecca. O6opyaoBaHve BbINOMHAETCA enuHbIM BrioKOM, Kak KoMnpeccopHas
YCTaHOBKAa, B KOTOPYH BXOOAT: cenapaTtopbl, TENNOOOMEHHVKN, Ge3MacnsHHble KOMMpeccopbl,
cuctema ynpaslieHUs.

1.3.22 Bce matepuansl and obopygoBaHus ykasaHbl B TEXHONOMMYECKMX OMPOCHbLIX fin-
ctax, KHATA 14 n 0606weHsl B8 KHUTE 15, a Takke B KHUATE 7 Ha guarpamme maTepuarsnos
(PFD cxema c ykasaHueMm matepuana obopynoBaHus). YkasaHHble maTepuanbl OOSDKHbl UC-
Nofb30BaTbCA M3rotToButerieM o6opydoBaHWA W NPOEKTUPOBLWKOM AeTaribHOro WHXUHUPUHIa
B Ka4eCTBe CrpaBOYHMKa OS5 onpeferieHMs OKOHYaTerbHOM crneundukaumm martepuaros.

1.3.23 OnpepgerneHne UTOroBbIX MapoK Matepuarna BXOOAT B OTBETCTBEHHOCTb MPOEKTU-
POBLMKA AEeTanbHOMo MHXWHMPUHIA U nocTtaBupka obopymoBaHus. Bce oOTknoHeHusi, no Bbli6o-
py mMaTepuana, oT TexHosriorm4eckmnx onpocHbix imctos KHUIA 14 gospkHbl 6bITb cornacoBaHbl
c vcnonnutenem B, ecrmm 3T OTKNOHEHUA BrieKyT 3a COOOM M3MEHEHUSI B TEXHOSIOrMYECKMX
napamMmeTpax uim cHwkatoT 6e3onacHoOCTb npouecca.

1.3.24 WNToroBble Tenno-rmapaBrmMyeckne pacyeTbl AN TenroOOMEHHVKOB, KOMOHH, pe-
aKTOPOB YKa3aHbl B TEXHONornyeckmx onpocHbix mctax, KHUIA 14 n o6o6weHsl B8 KHUTE 15.
YKasaHHble pacyeTbl AOSPKHbI MCMOSb30BaTbCA M3rotoButeneM TennoobmeHHnkos, ABO, Ko-
NOHH N peakTopoB, a Takke MPOEKTUPOBLIKOM AeTaslbHOro UHXUHUPUHIa B KadecTBe CrnpaBou-
HUKa OS19 onpederieHns OKoHYaTeNlbHOW HopmarmsauuMm obopyaoBaHus.

[eTanbHble Tenno-rugpaBiMdeckne pacdeTbl Ana TenroobMEeHHUKOB, KOSIOHH U peakTo-
POB UCMOSb3yeMbIN A1 HOpManusaumm BXoOAT B OTBETCTBEHHOCTb M3rotoButens obopynosa-
HUA. Bce OTKIOHeHWs, No Tenro-rmapaBfM4ecKM pacdeTam, OT TEeXHOSIOrMYEeCKUX OMPOCHbIX
mmctoB, KHUIA 14 porpkHbl ObiTb cornacoBaHbl ¢ ucnonHutenem bBll, ecrm oM OTKNOHEHWS
BIIEKYT 3a COOON M3MEHEHUs B TEXHOMOrMYECKMX MnapamMeTpax W CHwkaloT 6e30nacHOCTb
npovecca.

1.3.25 [uameTpbl wryuepoB noa npubopbl Kull, a Takke mx pacnornoxeHve Ha obopy-
AOBaHMM B TexHorormdeckux onpocHbix smctax, KHUTA 14 nokasbiBaloTCA B HOMUHASbHbLIX
pasmepax, Tak Kak B KOHEYHOM uTore onpegenatotcsa: Tunom npuéopos KU, TpeboBaHuamm no

PacnonoXeH0 BHYTPEHHMX YCTPOWCTBA B annapare.
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1.3.26 llepeyeHb curHarmsauusi 1 GIIOKMPOBOK ASii OO6BLEKTOB, BXOAAUMX B 6a30BbIN
NPOEKT cocTaBnsieTca Ha ctagum «[1poekT» BbINONHAEMOM B CTpaHe cTpoutensctea. OcHoBOM
AN9 NepeyHs curHammsaunin 1 6rioKMPOBOK ABISIETCS:

- OCHOBHbI€ MPUHUMMbI PerynmpoBaHns TexHosormdeckum npoueccom, KHUTA 4

- onucaHune TexHororundeckoro npouecca, KHUIA S

- P&ID cxema npouecca, KHUTA 8.

Bce 6e3 UCKMOYEHMS OTKMOHEHUS OT CuUrHanm3aumm u GroKMPOBOK, ykasdaHHbiX B KHW-
FAX 4, 5 1 8 porpkHbl ObITb corrnacoBaHbl ¢ ucnonHutenem bI.

1.3.27 TpybonpoBoabl 1 getamm Tpybonposoaos. B obvem BI1 He BxoaaT crneayroume
MYHKTbI, KOTOPbIE BbINOMHAKTCA Ha cTagum «[poekT» B CTpaHe CTPOUTENLCTBA.

- pacyeT npenoxXpaHUTENbHBLIX KranaHoB

- BbIOOp TMNa TenrnoHocutena Ana oborpesa TpybonpoBoaoB

- paccTaHOBKa M TUn OTcekaTesien Ucnosib3yemble And pasgeneHus Ha aBapuiHble 61io-
KA B COOTBETCTBMW C HOpMaMu M MpaBuriaMn CTpaHbl CTpoOUTENbCTBA (OTCEKalowme KranaHa,
KOTOpPbIE MCMOMb3YKTCA MO TEXHONOrMYEeCKOMY anroputMy U And MUHUMK3ALUMM PUCKOB MOKa-
3biBatoTcA B bI1)

B o6bem Bl He BxoOAT crefytoume MyHKTbl, KOTOPbIE BbIMOSHATCA Ha ctagum «Pabo-
Yasa OOKyMeHTauusi» B CTpaHe CTpouTenbCTBa.

- U3OMETPUYECKME YepTexmn TPYOONPOBOAOB, PACMOSIOXKEHME BO3OYLLHMKOB W OpEeHaxen

- pacyeT TEPMUYECKOrO PaCLLMPEHMSA U HAaMPSXeHUs

- cneundrKkauma matepuarnoB TpybonpoBo4OB, 3aMopHOM apmaTypbl W. T.A4.

- COeAVHUTESNBbHBIX 3neMeHToB npubopoB Kull: 606bILwKK, TEpMOKapMaHbl 1 T.4.

- vHvm Bo3ayxa Kull kK npubopam, TOMMBO Ha ropesiku, Boda oxnaxgarowas Ha npobo-
OTOOPHUKK 1 T.A.

1.3.28 YTurmsauma Bcex 6e3 UCKIMYEeHs abras3oB B CaHUTAPHbIX KOJNIOHHAxX He BXOAWT B
coctaB bl1, rmbo onpenensaTcs AONOMHUTENbHBLIM COrTALLEHNEM.

1.3.29 YTtwwmsauuss TBepablX OTX0O0B (YMCTKa UnbTPOB, LWMaMbl, CMOMMUCTbIE BeLle-
cTBa M T.4.) He BxoauT B coctaB Bbll. 3T oTxodbl ykasbiBaloTCcs B Tabrmue no KonmMyecTBy, no
MecTy obpas3oBaH/sa 1 N0 PEKOMEHAYEMOMY Crocoby yTunmsawmm.

1.3.30 YTurmsaums xuakmx oTxogoB He Bxoaut B coctaB bl OTn oTxogbl ykasbiBatoTCA

B Tabrmue no KOnM4ecTBy, Mo MecTy 0Opa3oBaHUs C MOMETKOM «Ha OYMCTHLIE COOPYXKEHUSI».

14 3Hepropecprbl Heobxoaumble O5ist npom3soacTtBa 3TWILEITIO30J1bBa.
- MoAdyribHaaA YCTaHOBKa KOMMPUMMMPOBAHUA BO3OyXa TEeXHUMYECKOro, OCYUWKWM BO3ayxa

Kul'l n nponsBoacTBa asoTa TEXHUYECKOrO
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MOAYrbHbIE FPaavpHM BOAbl OXNaxaarowen o60pOoTHOMN.

MoAyrnbHaa KOTeJibbHaA BOOAAHOIO napa H,D, n C,D,, BKJlo4Haa BOoOONOAroToBKy

MoayrbHasi ycTaHOBKa NPOM3BOACTBaA 06ECCONEHHOW M AeMUHepanM3oBaHHOW BoAbl

MoOAyrnbHas ycTaHOBKa BOAbl 3axosioxeHHon +7°C.

pacconbHbIe XonoaunbHble ycTaHoBku, MuHyc 10°C

OYMCTHbIE COOPYXEHUs, BKIoMas cbop oTpaboTaHHOro eakoro HaTpa, 3arpsi3HEHHOro
NapoBOro KOHAeHcaTa, CTOYHbIX BOA, copacbiBaembix B X3K.

Bce notpebHoOCTM Mo aHepropecypcam BblgatoTcsi 6a30BbIM MPOEKTUPOBLLMKOM.

1.5.1 CornacHo T3 6a30BbIf NPOEKTUPOBLK BbIMOSHAET:

- BFD cxemy c6pocoB nocrie IMMNK n nocrie 3anopHon apMmaTtypbl py4HOro CTpaBfMBaHus
00 dakenbHOro cenapartopa u ganee o cakensHoro ctsora, Cxema 1

- PFD un PID cxembl, a Takke nepedeHb TpybonposogoB cbpocos nocrne MK n nocrne
3arnopHou apmMaTypbl Py4HOro cTpaBfmMBaHuA OO0 pakerbHOro cenapartopa v ganee oo dakesb-
HOro cTBosa

- OMPOCHbIE NMCTbI Ha bakesbHbIM cenapaTop U HAcoChbl dhakerbHOro KOHAEeHcaTa

- TemnepaTtypa u coctaB cbpocos nocrne MK n pydHoro crpaBrmMBaHus

- UCXOOHble OaHHble ONs 3aKyrnku 3aka3yukoM dakeflbHOW YCTaHOBKMW, COrflacHO Ornpoc-
HOro fMCTa NPOM3BOAUTESNS, @ MMEHHO: KOMMYECTBO M TemnepaTtypa ycpeOHeHHbIX cbpocoB
nocrne pakenbHOro cenapaTopa: NOCTOSIHHbIX, NEPUOANYECKMX U aBapUHbIX.

Cxema 1.
i i i

1.5.2 B coctaBe bI1 He BbINonHaoTCA:

- pacyeTsl MK, n. 1.5.2.1. NHdopmauus o meToguke npmMeeneHa CnpaBoYyHO.

1.5.2.1 Pac4etbl MK npoussogutca no nporpamme PRV. lNporpamma NOCTOSAHHO 06-
HoBrsieTcs. [pu pacyeTax NpUHUMaNMCb Creaytowme nonpaBku Y OrpaHUYEHNS:

- EF usmensetcsa ot 1.0 go 0.3 1 3aBUCUT OT TMNA U HAOEXKHOCTU KPENneHUss U3onsiLmn.
MakcumarnbHoe 3HadeHve 1.0 npuHumaeTcs gna obopygoBanua 6e3 msonsuumn. Ona obopyno-
BaHWA NO AaHHOMY MPOEKTY MpuHATa usonauma obbivHoro Tuna EF = 0.6

- Prompt Fire-Fighting Efforts and Adequate. Drainage Exists ons >uokmx npogyKToB.
@akTop MNpUHMMAaETCH, Kak HaOeXHbl, ecrim MMeeTCA aBapuHOE OMOPOXXHEHWE, aBTOoMaTu4e-
CcKoe noxapoTylleHue, paspaboTaHbl MeponpusaTUsS MO JfMKBMOALUUM aBapUMHOW  CuUTyauuw.
dakTop nNpuvHMMAarncH, Kak OOCTOBEPHO KOMMEHCUPYEMbIN MPOEKTHbIMU PELLEHUAMU NO aBapui-

HOMY OCBOGOXOEHMIO.
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- Prompt Fire-Fighting Efforts and Adequate. Drainage EXxists ans rasoBbiX NpOaYyKTOB.
dakTop NPUHMMAETCs, KakK HaLeXHbIM, €ClM MMeeTCs M30rsaums, aBToMaTU4eCKoe MoXKapoTy-
WeHve, pa3paboTaHbl MeEPONPUATUS MO NIMKBMOALMUN aBapUMHOW CUTyaLuW.

- Calculate Fire Sizing Factor Temnepatypa oTtkpblTva MK paccuutbiBanacb ucxogs us
TemnepaTtypbl CTEHKM cocyaa npu noxape 600°C

1.5.2.2 PacyeTbl MakcumarnbHbIX 1 HOMUHanNbHbIX copocoB oT MK, B obbeme Tpebosa-
HWW OMPOCHOrO SIMCTa NocTaBUyKa dpakesrbHOW YCTaHOBKM:

- No3vumMs annapaTta

- reomMeTpuyeckne pasmepbl annaparta, M

- 06bem, m3

- oAb CMOYEHHOWN MOBEPXHOCTH, M2

- aBneHve paboyee, 6ap

- paBnenve cpabartbiBanua NMK, 6ap

- TemnepaTypa 4ns pacyeTa nroTHocTK npu oTkpbiTumM MK, °C

- TensioTa napoobpas3oBaHUs ON1A XUAKUX NPOAYKTOB, KLK/Kr

- MakcumarnbsHbIn notok npu cépoce IMMK, kr/yac, no nporpamme PRV

- HopMarbHbIM noTok npu cbpoce MIMK, kr/vac, no nporpamme PRV

- adbpekTMBHaA nrowpab NPOXOAHOro ceyeHus, MM2, no nporpamme PRV

1.5.2.3 PacyeTtbl nnoTtHocTn npoayktoB npu cbpoce nocne MK, sei6op MMK, B o6beme

TpeboBaHM ONPOCHOMO NMCTa NOCTaBLUWKA haKkeNlbHOW YCTaHOBKMU:

nosvumsa annapata un nosvums MNK

MOJIEKYIAPHbLIA BeC NnpoaykTa

MroTHOCTb MpoAykTa npu cpabaTtbiBaHum MK, kr/m3

MaKkcumarnbHbIi NOTOK npu cbpoce MMMK, kr/yac

MaKcuMarnbHbI NoTok npu copoce MMK, m3/uac

HOMep MoToKa

- JaBreHue pabouyee, 6ap

- paBnenve cpabatbiBanua MK, 6ap

- HOMUVHamnbHbIN OYaMeTp BXOAHOro U BbixogHoro natpydkos [MMK, MM, npu HOMUHamMb-
HOM OaBreHun, 6ap

- adbpekTMBHaA Mrolpab CeYeHUsl KnanaHoB Ans rasa, MM2, He MeHee

1.6 KnumaTtu4yeckme ycnosums.
HIHITTTTTTTIT. MyuanmaneHas TemnepaTypa U xosiogHas nATUOHEBKA U COOTBETCTBEH-

HO, KrmmaTtndeckoe ucnorHeHve — Y um XJ1 wm YXJT npeactasnexst nucemom /T .
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1.7 Ctanpgaptbl 1 HOpMbl. EanHuubl namepenma. (CtaHgapTbl YTOYHAKOTCA MO NPO-

ueccam, npmBoaATCA K HOpMaM U rnpaBuinamMm CTpaHbl CTpOVITeJ'IbCTBa).

Ne

O6opynoBa-
Hue/Cucrembl

CraHnpapt

Cocyabl, pabortato-
LLpMe noA AaBrieHVeM

MexxgyHapogHble ctaHgapTbl: AD2000/ EN 13445, ASME, a
Takke: PegeparnbHble HOpMbI M Npasuna B 06racty NPOMbILL-
neHHon 6esonacHoctn "lMpaBuna npomblwneHHon 6e3onacHo-
CTW OnacHbIX NPOM3BOACTBEHHbIX OOBEKTOB, HA KOTOPbIX UC-
nonb3yetca obopynoBaHue, paboTtatolee nog n3bbiTOYHbIM
AasrieHnem" n TexHudecknn perrameHt TamoxeHHoro Cotosa
"O 6e3onacHocTn obopyaoBaHus, paboTatowero noa msbbl-
TouHbIM gasnenveM" (TP TC 032/2013).

KoxxyxoTpyb4yaTtbie
TenrnooomMeHHble ar-

napartbl

MexxgyHapoaHble ctaHgapTbl: AD2000/ EN 13445, ASME, a
Takke: PegepansHble HOpMbI U NpaBuna B 06racTv NPOMbILL-
neHHon 6esonacHoctn "lMpaBuna npomblwnieHHon 6e3onacHo-
CTM ONACHbIX MNPOM3BOACTBEHHbLIX OOBEKTOB, HA KOTOPbLIX UC-
nonb3yetca obopynosaHue, paboTtatowee nog n3bbiTOYHbIM
nasrneHem"

MaTtepwuanbl

MexayHapoaHble cTaHgapTbl: ASME nmm EN, a Takxke:
CIn 22.13330.2016 OcHoBaHuA 34aHUA U COOPYXKEHWUIA,
ClM 16.13330.2017 CTanbHble KOHCTPYKLWK,

CI 53-102-2004; CHwuI1 3.03.01-87; CI124.13330.2011

TpybonpoBoabl

MexayHapoaHble cTaHgapTbl: ASME nmm EN, a Takxke:
PykoBogcteo no 6esonacHoctn "PekomMeHgaummn no ycTpoun-
cTBY 1 6e30nacHOn 3KCMyaTauum TEeXHONOrn4eckmux Tpybo-
nposogos"

rne KTpun4eckmne cu-
CTeMbl

MexxgyHapoaHble ctaHgapTel: CEVEC, VDE/IEC, ISO, a Tak-
xe:
[MpaBura ycTponcTBa 3reKTPOYCTaHOBOK 6 1 7 U3daHue.

KM

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

MexaHnyeckoe 000-
pyooBaHue

APl vwwm ctangapT mnarotosutens, ISO 2858, ISO 5199

N3onauna

Cln61.13330.2012 TennoBas m3onsaumsa obopyaoBaHusa n Tpy-
donpoBoaoB

YpoBeHb Wyma

PykoBogcteo M®K no oxpaHe okpyxatoLwen cpeabl,

3poposbsa n Tpyda (IFC EHS Guidelines), a Takxe:

CH 2.2.4/2.1.8.562-96 LLUym Ha pabounx mecrtax, B nomeLle-
HUSAX XKWNbIX, OOLLECTBEHHbIX 34aHUA U HA TEPPUTOPUM KUTOW
3aCTPOVIKY;

Crl51.13330.2011 3aumra oOT Wwyma.

FOCT 12.1.003-2014 Cuctema ctaHgapToB 6e30nacHoOCTH
Tpyga. Lym. Obume TpeboBaHnua 6esonacHoctn - MYC 9-2015

10

BesonacHocTb

AvpexTtvebl EC 94/9/EC (ATEX), a Takxe:
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O6opynoBa-
Hue/Cucrtemsbl

CraHnpapt

- ®egepanbHbii 3akoH 116-®3 O npombiLieHHO Ge3onacHo-
CTW OMacHbIX NPOM3BOACTBEHHbIX OOBLEKTOB;

- ®egepanbHble HOPMbI M NpaBuia B 06racT NPOMbILLIEHHOM
6esonacHocTtu "MpaBuna 6e3onacHocTn HedpTerasonepepaba-
TbiBaAOLWWX NPOu3BOACTB";

- ®egepanbHble HOpMbI U NpaBuia B 0651acT NPOMbILLIIEHHON
6esonacHoctn "Obume npaBura B3pbiBOOE30MACHOCTM A
B3PbIBOMOXAPOOMNACHbIX XMMUYECKNX, HEePTEXMUYECKUX U
HedpTenepepabaTbiBalOLYX NPOM3BOACTB"

- ®epepanbHbin 3akoH 69-O3 O noxapHon 6e3onacHoOCTY;

- ®egepanbHbii 3akoH 123-P3 TexHU4ECKUA pernameHT o
TpeboBaHMAX NOXapHOW Ge30MacHOCTY;

- ClM155.13130.2014 Ckriagbl He(pTM N HePTENPOAYKTOB.
TpeboBaHua noxxapHon 6e3onacHoCTy;

- HMB 110-03 lNMepeyeHb 30aHnin, COOPYKEHWUW, MOMELLEHNA U
obopynoBaHua, noanexawmx 3aumre aBToOMaTU4ECKMMU
yCTaHOBKaMV MOXapOTYLLEHUS M aBTOMAaTUYECKOM MOXapHOW
curHanmsauven;

- HIMB 88-2001 YcTaHOBKM MOXapOTYLLEHUA W CUrHanmsawuu.
HopMmbl 1 npaBuna NPoOeKTUpOBaHUS;

- ®epepanbHbii 3akoH 123-P3 TexHU4ECKUA perfameHT o
TpeboBaHMAX noxxapHon 6e3onacHoOCTY;

- Cl2.2.1.1312-03 INvrueHnveckme TpeboBaHMS K NPOEKTUPO-
BaHMIO BHOBb CTPOSILLUXCA M PEKOHCTPYMPYEMbIX NPOMbILLF
NEHHbIX NpeanpusaTui;

- CMN2.2.2.1327-03 'vrueHnyeckme TpeboBaHMS K OpraHusa-
LM TEXHONOrMYECKMX MPOLIECCOB, NPOM3BOACTBEHHOMY 060-
pyaoBaHUiO 1 pabovemMy MHCTPYMEHTY

- Cl5.13130.2009 Cuctembl NPOTMBOMOXaPHOM 3aLLUThI.
YCTaHOBKM NOXAPHOW CUrHamm3aumm w noXxxapoTylleHns aBTo-
MaTudeckne. Hopmbl 1 npaBuna NpoeKTUPOBaHUS;

- ClMe6.13130.2013 Cucrtembl NPOTUBOMOXKAPHOW 3aLLUTLI.
OnekTpoobopyaoBaHue. TpeboBaHus noxxapHon GesonacHo-
cTH;

- ClM12.13130.2009 Onpepenexne Kateropui nomeLLeH1N,
30aHWA M HAPYKHbIX YCTAHOBOK MO B3PbIBOMOXAPHOW M MO-
»XapHOW OnacHOCTY;

- ClM43.13330.2012 CoopyXeHns NpOMbILTIEHHLIX Npeanpus-
™,

- Cl56.13330.2011. lNponsBOACTBEHHbIE 30aHUS.

11

EavHnubl namepenus

MexayHapogHasa cuctema eamHuy (CA)
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KHUTA 2.

2. MpuHuMnmnanbHoe onncaHue npouecca. BFD cxema n rpaHuubl npoekTupoBa-
HUA. Acnonb3yemoe cbipbe.

2.1 BeepeHue.

Llenbto aaHHOM rnaBbl ABMIETCA COrfiacoBaHMe BCEX MPUHUMNMAasibHbIX acnekToB, KOTO-
pble HeobxoauMbl A1 €AMHOro MOHUMAaHUSi TexHonormdeckoro npouecca 3akasumkom u Uc-
nonHuteneM. VckrnioyeHne pasHormacui B rpaHmuax npoekTUpoBaHUA, a Takke [BOWCTBEHHOM
TpakToBkn Paspgena 1.2.

- MOHMMaHuA, 4yTo paboTa C okucbio aTuneHa u BL TpebyeT kBarmdpuUMpoBaHHOIO U
0oby4eHHOro nepcoHana, a 3aTpaTbl Ha Mepbl 6e30nMacHOCTM MOryT ObiTb COMOCTaBUMbIMUK C
3aTpatamu Ha obopyaoBaHue

- NOHMMaHusA, YTo XpaHeHne OJ, BL| n bytunkapbutona umeeT o4eHb XecTkme TpeboBa-
HUs K cogepxxaHuio OB B amMuCCHAX, NOITOMY 3axofiaXuBaHVe M KoHaeHcaums abras3oB 0b6s3a-
TernbHO NpeaycMaTpuBaeTca And Bcex annapartos, rae uveetca O3.

- MOHMMaHME, YTO He3HauuTesbHble OO0bEeMbl BbIMyCKa HE CHWKAKT MNOTEHUManbHON
ONacHOCTK npu paboTe C OKUCHIO ITUIEeHa

- Ha nNpeanpuaTUM MCMOSb3yLUWMX OKUCb 3TureHa Heobxogumma nogpobHasa wu cTporas
cuctema ynpasrneHns 6esonacHocTbio (SMS), Safety Management System

- Mpunoxenune 21. Obupe pekomeHaaumn no TexHuke Ge3onacHoOCTU npu obpalleHum C
OKUCbIO 9TUMEHA, NMydlUMe MNPOMbILIEHHbIE MPAaKTVKX U MEeAUUMHCKME NOAXOAbI.

- npoueaypbl, MHCTPYKUMM M MeToabl paboTbl C OKUCbIO 3TUNEHa OOJDKHbI paspabathbl-
BaTbCA B COTpPyOQHMYECTBE C NMoabMU, KOTOpble 00s3aHbl MM criegoBaTb U AOMMKHBI ObiTh U3SO-
XXEHbl B MOHATHOM AN HUX cbopme

- cuctema ynpasreHuss 6e30nacHOCTbIO [OSfPKHa COOTBETCTBOBATb HALMOHASIbHBIM U
MECTHbIM TpeboBaHMAM OblTb OQHO3HAYHOM B TEPMMHAX U NPUMEHsSeMas Ha NpakTuke

- BCE MPOBEPKU MOCIe HOBOrO CTPOUTENLCTBA BbIMNOMHAKTCHA TONTbKO COOCTBEHHbLIM 3KC-

nnyaTauyMoHHbIM NepcoHaoM

2.2 Ucnonb3yemoe cbipbe, nony4vyaemMble nonydabpukaTsl U rotoBas npoayKuus

B paHHOM rnaBe ykasaHO Cbipbe, BCMOMOraTerbHble Martepuarnbl U rotoBas npoaykuus,
KOTOpble UCMOMb30BarmMcb B MOAENMPOBaHMM MaTepuasibHbIX U TEnroBbIX MOTOKOB. [lomHble
cneundukaumm npencrasneHsl B KHUIE 3.

2.2.1 Cbipbe n BcnomMmoraTenbHble MaTepuanbl

- H-OyTaHON TeXHUYECKU C KOHUeHTpauven H/M 99% macc.

- OKMCb 3TUrMeHa TexHudeckasa C KoHueHTpaumen H/M 99.9%
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2.2.2 BcnomoraTtenbHble maTtepuanbl

- HATPp e4KUA YEeLLYVPOBAHHOMO, TEXHWYECKUIA

2.2.3 N'oToBasa npoaykKuus

- TOBapHbIN ByTUNUEenno3osbe ¢ KoHueHTpauuen H/m 99.0% macc.

- nonycpabpukaT GyTunkapbutona, c cogepxannem BLL H/6 3.0% macc.

2.3 MpuHUMNUanbHoOe onucaHne npoLecca no CeKUUaAM.

MpuHUMNManLHoe onucaHve npefHas3HaYeHo WCKIMYUTENBHO A ObWwero noHUMaHus
npouecca 1 060CHOBaHMA rpaHUL, NPOEKTUPOBAHMSA N HUKaK He nogmeHsieT cobon KHUTY 5.

2.3.1 Cekumsa 100. XpaHeHre Cbipbsi, XMMWKATOB M FOTOBOM NPOAYKLMW, HE BXOOUT B CO-
ctaBse bIl.

- XpaHeHue H-byTaHoma TeXHUYECKOro ¢ KoHueHTpauuen H/M 99% macc. B emkocTax V-
117/1,2 o6bemom 100 m2 kaxaas. Moaaya Ha NpUroToBreHve WMxTbl Hacocom P-118A B

- xpaHeHne OO TexHM4eCcKon C KoHueHTpauuen H/mM 99.9% nog pasneHnem asota 3.5
6ap B eMKOCTSX U3 HepxaBetolen ctamm V-2A,B o6bemom 50 M3 kaxaas. Temnepatypa xpa-
HeHnss He Bbile +5°C, emkocTM o06opyagoBaHbl 3MEEBMKAMU C LVPKYIMPYHOLWM pPacCcosiom
mMuHyc 8-10°C. AapumHble cbpocbl, n. 1.5. MNMogaya O3 Ha oKcuMaTUNMpoBaHWe H-ByTaHoma
Hacocom P-12A,B. lMapk xpaHeHns O3 wvcnonb3yeTcs Kak ana npoussoacTtsa bLl, Ttak n ana
NPOM3BOACTBA 3TWILEITI030/1bBa N METWUNLENNO30 bBa.

- XpaHeHVWe HaTpa €e[Koro YellyMpOBaHHOro, TEXHMYECKOro B Tape nocTaBuyKa nog
HaBecoM. [NpurotoBreHune 2.5% pacTtBopa wesnoym B Boge B eMKocTu V-1215, umpkynauma ons
nepemeuwmBaHus ot Hacoca P-1216/1,2. Nogaya Ha npousBoacTBo BLI B emkocTb npurotoBrie-
HMS LMXTblI OO3MPOBOYHLIM Hacocom P-1217A,B.

- XpaHeHuWe ToBapHOro GytunuernrosonbBa C KoHUeHTpaumen H/m 99.0% macc. noa Aas-
nenvem asota 0.5 6ap B emkocTsx V-1128/4,5.6,7, o6bemom 50 m3 kaxaas. Mogaya Ha oTrpys-
Ky Hacocom P-1128/1,2

- XpaHeHue nonygabpukata 6ytunkapbutona, ¢ cogepxannem bL H/6 3.0% macc. noa
AaBneHveM asota 0.5 6ap B emkocTsax V-1212/3,4 o6bemom 50 m2 kaxnaas. Mogaya Ha nepe-
paboTKy B kapbutonbl Hacocom P-1212/3,4.

2.3.2 Cekuua 300. [NpurotoBrieHne WMXTbl U CUHTE3 BYTUNLENO30/bBa.

2.3.3.1 MNogaya O3 B emkocTb npuroToBrieHns wmnxtbl V-108/1, n3 emMKoCcTen XpaHeHus

V-2A,B npousBogutca Hacocom P-12A,B ¢ pacxogom H/G /I m3/v.
2.3.3.2 lNopaya H-bGyTaHOma B €MKOCTb NpuUroToBrieHMsa wuxtbl V-1108/1 u3 emkocTten

xpaHenua V-117/1.2 npoussoautcs Hacocom P-118/A,B ¢ pacxogom H/6 /I 3.
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2.3.3.3 na nydwero pactBopeHus O3, BepTuKarbHad €MKOCTb MPUrOTOBIEHMS LLMXTbI
V-1108/1 wumeeT KOHTYp UumpKynauuss oT Hacoca P-1203/1,2 4epe3 xoroawnbHuku E-1210
oxnaxxgaemble paccosioMm ¢ Temnepartyporn MuHyc 8-10°C. PeryrnmMpoBaHue TemnepaTtypbl B
€MKOCTU npowussBoauTtcs perymmpytoupmm krnanaHom 300-TV-1108 yctaHoBreHHOM Ha ©Gavinace
NOTOKa C HarHeTaHuss Hacoca MOMUMMO TenroobMeHHVKa, paboTa peryrmpylowero KranaHa no
npubopy 300-TIC-1108 yctaHOoBREHHOMY Ha 1/3 BbICOTbI EMKOCTM.

2.3.3.4 Wnxta B emkoctn V-1108/1 3axonaxwusaeTtca oo temnepatypbl HO /II°FC. Em-
KOCTb paboTtaeT noa aasnenve asota /I 6ap. Bpemsa npebbiBaHus LWMXTbl OKOSO //// MUHYT.
MaccoBas pnona O3 B umxte coctasnsaet /TN .

2.3.3.5 [OonomHUTENbHO K LMPKYNALUMOHHOMY KOHTYPY €MKOCTb MPUIOTOBSIEHUSI LUXThbI
nmeeT pybalkKy OXraxaeHus C UCnofib3oBaHMeM paccosia MuHyc 8-10°C. PerynvpoBanuve
Temnepatypbl no npudopy 300-TIC-1601 koTOpbIn ycTaHoBrEHbl Ha 1/3 BbICOTbI E€MKOCTH,
knanaH perynatop 300-TV-1701 ycTaHOBrEH no Bbixody XragareHta us pybalku eMKOCTH.

2.3.3.6 B kadecTBe katarmsaTopa npouecca, a Takke C Lerblo paspylleHns noboyHbIX
NPOAYKTOB B LLMXTY ModaeTcsl pacTBOp egkoro Hatpa B cootHoweHwn [T kxormde-
CTBa peaKkumoHHoW cmecu. [logjaya npousBoOaUTCA [O3MPOBOYHbIM Hacocom P-1217AB u3
emkoctn V-1215 rge n npoussogutcs npurotoBrienna 2.5% pacteopa /I . Mopgava moxeT
OCYLLECTBMATLCA KaK MOCTOSIHHO, Tak W nepuoandecku, Npu 3TOM MaccoBasi KOHLEHTpauus
€[KOro HaTpa O0JPKkHA MOAAEPXMBATLCS B 3a4aHHbIX nNpeaernax.

2.3.3.7 He ckoHpeHcupoBaBuwmecs napbl OT €éMKOCTU WwnxTbl V-1108/1 nocTynatoT B KOH-
AeHcaTop E-122, oxraxgaembln paccoriom ¢ Temnepartypon muHyc 8-10°C. KoHgeHcaT crivBa-
eTcs B cOOpHyt0 eMkocTb V-1231, a He CKOHOEHCMPOBaBLMECH WHEPTbI Yepes3 orHenperpagv-
Tenb BbiOpacbiBaOTCs B aTMocdepy.

2.3.3.8 lUnxta u3 emkoctn V-1108/1 nopgaetca Hacocom P-1109/A,B, c naBnennem 25-30
Gap, B MeXTpybHOe npocTpaHCTBO TenroobmeHHvKa-pekynepaTopa E-116/3,4, roe nogorpesa-
eTCs 3a cYeT Tenra peakuuoHHOM Macchl nocre atepudgukaTopa R-1111.

2.3.3.9 locrne TennoobmeHHvKa-pekynepaTopa E-116/3,4 umxta noctynaeT B NapoBOW
nogorpesaternb E-1110, roe HarpeBaetcs go temnepatypbl ////°C v nogaeTtca B HWKHIOW
yacTb aTepudukaTopa R-1111 c pacxogom He 6onee /I wm3y.

2.3.3.10 Otepudukatop R-1111 npeacraBndeT cobon BepTUKaNbHbIN LUIMHOPUHECKUN
annapat w3 [T mm. Peakums OKCUITUIMPOBAHMSA 3TUIIOBOrO CiMpTa OCYLLECTBIIAETCS
npw gasnenvn /TN 6ap v Temnepatype //°C. MNoeblweHne TemnepaTypbl obecnedyvBa-

€TCd TeryioM peakuun.
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2.3.3.11 PeakumoHHas macca nocrie atepudukaTopa R-1111 noctynaeTt B TpybHoe npo-
CTpaHCTBO pekynepaTtopoB E-116/3,4, roe oThaeT Temnyo umxTe, uaylwen Ha atepudukaTop.

Mocrne pekynepaTtopa gaeneHue gpoccermpyetcsa ot /I ©ap.

2.3.4 Cekumna 400. Pexktndmkaumsa 6yTunuensiosonbBea.

2.3.4.1 PeakuuoHHass macca rnocre ApoccenmpoBaHus nocTyrnaeT B cenapatop V-1115
Ana oTaeneHns napoBov dasbl OT xuakon. [NMapoBas dasa (H-GytaHon, O3) M3 cenapartopa
noctyrnaeT B koHgeHcatop E-1116 oxnaxgaembit obopoTHon Bogon. OBpasytolminca KOHOEH-
caT, yepes xonoawbHvK E-1206, oxraxgaembl paccosioM ¢ Temnepatypon MuHyc 8-10°C
crmBaeTca B Kosvektop EOE mn pganee B cOopHyto emkocTb V-1231. HanpasreHve noToka
onpegenaetca cogepxanvem /. Tlo mepe pocTta ypoBHA B emkoctu V-1231, npogykt
OTKa4vMBaeTCsl B €MKOCTb NpuUrotoBrieHnsa wmxtbl V-1108/1. He ckoHoeHCMpoBaBLLMECS MHEPTDI
yepes orHenperpaguTesnb BbibpackiBaloOTCs B atMoOcdepy.

2.3.4.2 Xvugkaa hasa nocrne gpoccermpoBaHua M3 cenapatopa V-1115, noctynaeTt Ha
nepByto cTyneHb pektudoukaumm B /T konoHHs! C-1119/5, umetowen //l/ Tapenok.

2.3.4.3 lNMapbl C Bepxa KOSOHHbI, COCTOSILLME M3 BOAHOrO pacTteopa H-6ytaHona m bL, no-
cTynatoT B koHgeHcatop E-1120/5, oxnaxgaembin 06opoTHom Bogon. OBpasytolmincs KOHOeH-
caT crmBaeTcs B eMKoCTb V-18 n nogaetcs Hacocom P-17A,B B kayecTtBe doriermbl pacxogom
He 6onee //lllll m3/Mac, a BGanaHcOBOEe KOMMHYECTBO OTKauMBaeTcs, Yyepes xoroaunbHuk E-1106,
oxnaxxgaembl paccosriom ¢ Temnepatypon muHyc 8-10°C B komnektop EOE w panee B cbop-
Hyto emkocTb V-1231. HanpasneHve notoka onpeaensetca cogepxanvem /. Tlo mepe pocTa
ypOBHS B eMKoCcTK V-1231, NpoayKT OTKauMBaeTCs B EMKOCTb NPUroToBreHns wmnxtbl V-1108/1.

2.3.4.4 He ckoHgeHcupoBaBumecs abrasbl u3 V-18 nocTynaloT Ha KoHaeHcatop E-
1116/3 oxnaxgaemblit 0O0OPOTHOM BOAOW, @ HE CKOHOEHCUMPOBAaBLWMECHA WMHEPTbI MOCTYMNalT Ha
koHgeHcatop E-1204 oxnaxgaembi paccosiom ¢ Temnepatypon muHyc 8-10°C. KoHgeHcaT
nocrne E-1116/3 n E-1204 crmeaetcs B korektop EOE n panee B cbopHyto emkoctb V-1231.
Hanpasnenve noToka onpepensetcs cogepxanvem /. Tlo mepe pocta ypoBHA B €MKOCTU
V-1231, npoOyKT OTKayYMBaeTCA B €MKOCTb MpurotoBrieHua wmxtbl V-1108/1. He ckoHgoeHcupo-
BaBLLMECH MHEPTbI Yepes orHenperpaautens BbliOpacbiBaloTcs B aTMocdepy.

2.3.4.5 Ky6 kornoHHbl C-1119/5 oborpeaetcsa napom /I 6ap) yepe3 kunaTunbHuK E-
1118/5, nogaya TeNrIOHOCUTENS peryrmpyeTcs no TemnepaType B KyDe KOMOHbI.

2.3.4.6 Pexum pabotbl koroHHbl C-1119/5. TemnepaTtypa Bepxa /II°C. Temnepatypa
ky6a //lIII°C. Lasnexne sepxa H/O6 /I 6ap. dnermosoe uncro /.

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
Certificate of registration on engineering and technical consultancy activities Ne J4/918/09.06.2023.

https://mak ston-engineering.ru/



mailto:alexander.gadetskiy@inbox.lv
https://makston-engineering.ru/

Page 24 from

2.3.4.7 Ky6oas npoaykt konoHbl C-1119/5, ¢ maccosown gonen b, /% wmacc., crn-
BaeTcs B eMkocTb V-1122A, oTkyaa Hacocom P-128A,B, ¢ pacxogom He 6onee /I w34, noga-
etcs B /llIIpekTupmkaumoHHOM KomoHHbl C-1119/2, nmetowen 40 KonnaykoBbIX TaperioK.

2.3.4.8 lMapbl C Bepxa KOMOHHbLI, cocTosiupe u3 pacteopa H-6ytaHona u BLI, noctynatoT
B KoHaeHcaTtop E-1120/2, oxnaxgaembin o6opoTHon Bogon. ObGpasyroupincs KoHOgeHcaT Crn-
BaeTcs B emkocTb V-18A u nogaetcs Hacocom P-18A,B B kavectBe dorierMbl pacxogoM He
Gonee //lll m3Mac, a GanaHcoBOe KONMYECTBO OTKauMBaeTcs, 4epe3 XonoawnbHuk E-1106,
oxraxgaembli paccoriom ¢ Temnepatypon muHyc 8-10°C B komnektop EO u ganee B cbopHyto
emkocTb V-1231. HanpasrieHve notoka onpegensetcs cogepxanvem /I . Tlo mepe pocTta
YpPOBHS B eMKoCcTK V-1231, NpoayKT OTKauMBaeTCs B EMKOCTb NPUroToBrieHns wmnxtbl V-1108/1.

2.3.49 He ckoHgeHcupoBaBwmecs abrasel u3 V-18A noctynatoT Ha KoHageHcaTop E-
1116/3 oxnaxgaemblil 0O0OPOTHOM BOAOW, @ HE CKOHOEHCUMPOBABLUMECH MHEPTblI MOCTYNalT Ha
koHgoeHcaTtop E-1204 oxnaxpgaembi paccoriom ¢ TemnepaTtypor mMuHyc 8-10°C. KonpeHcaTt
nocne E-1116/3 n E-1204 crmeaeTtca B kosektop EOE u ganee B cbopHyto emkocTb V-1231.
Hanpasnenve notoka onpepenaetcs cogepxanuem /. Tlo mepe pocta ypOBHS B €MKOCTU
V-1231, npoayKT OTKauYMBaETCA B €MKOCTb MPUroToBrieHns wmxtbl V-1108/1. He ckoHoeHcupo-
BaBLLMECH WHEPTHbI Yepes orHenperpagutens BblibpacbiBatoTCA B aTMocdepy.

2.3.4.10 Kyb6 komnoHHbl C-1119/2 oborpeaetca napom /Il 6ap) 4yepe3 KunATUMbHUK E-
1118/2, nogadva TensioHoCUTENA peryrmpyeTca no Temnepatype B Kybe KOJIOHbI.

2.3.4.11 Pexum paboTtbl konoHHbl C-1119/2. Temnepatypa Bepxa /////[°C. Temnepatypa
ky6a /llIIIII°C. [Oasnenve sepxa HO6 /I 6ap. ®nermosoe uncrio /I .

2.3.4.12 KyboBasi npoaykt kornoHbl C-1119/2, ¢ maccosoun gonewn bBU /1/% macc. n Bo-
abl He 6ornee /% wmacc. crmBaeTcss B eMkocTb V-1122/2, otkyga Hacocom P-1123AB, c
pacxogom H/6 /Il m34, nogaeTcs yepe3 eMKOCTb npeaBapuTensHoro Bckunawus V-1119/6 B
CPEeaHIo YacTb PEKTUAUKALMOHHOM KOSoHHbI C-1119/6, nmetowen /I,

2.3.4.13 KomnoHHa C-1119/6 paboTaeT nog paspexeHnem, Co3gaBaeMbiM BaKyyM-
Hacocamun P-1135/A,B,C.

2.3.4.14 TMapbl BL ¢ Bepxa KomoHHbl nocTynatloT B koHaeHcaTop E-1120/6, oxnaxgae-
MbIn 06opoTHOM Bogon. Obpasyouminca koHgeHcaT crmBaeTcss B emkocTb V-110 u nogaetcs
Hacocom P-19A,B B kayectBe criermbl pacxogom He 6ornee ///// m3/Mac, a 6GanaHcoBoe Konmye-
CTBO, Kak ToBapHbIn bLl Ha cknag B emkoctn V-1128/4,5.6,7.

2.3.4.15 He ckoHgeHcypoBaBLLMECS Napbl Yepe3 xoroawbHuk E-1208, oxraxgaembli
paccoriom ¢ TemnepaTtypon muHyc 8-10°C, HanpasnseTca 4depes pecuBepbl V-1134/1,2 Ha
Bakyym-Hacocbl P-1135/A,B,C. >XugkocTb M3 pecrBepoOB MO Mepe HaKomnfeHus crvBaeTcs B

eMkocTb V-1122A kyboBOro npoaykra KosioHHsl C-1119/5

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
Certificate of registration on engineering and technical consultancy activities Ne J4/918/09.06.2023.

https://mak ston-engineering.ru/



mailto:alexander.gadetskiy@inbox.lv
https://makston-engineering.ru/

Page 25 from

2.3.4.16 Kyb kornoHHbl C-1119/6 oborpeaetca napom /I 6ap) yepes KuMnaTUnbHUK
E-1118/6, nogada TennoHocuUTeNs peryrmpyeTcs no TemnepaType B KyDe KOSOHbI.

2.3.4.17 Pexum paboTtbl kornoHHbl C-1119/6. Temnepatypa Bepxa H/6 ///l/°C. Temnepa-
Typa kyba H/6 /III/I°C. Oasnenvie sepxa /I 6ap). dnermosoe uwucro /.

2.3.4.18 Tpu nycke 1 B crydyae noBblleHMA MaccoBon aorm Boabl (6onee 0,1% macc) B
roToBOM nponykre, nocre koHgeHcatopa E-1120/6, otbop ¢ kosnoHHbl C-1119/6 npousBogutcs
B emMkocTb V-1122A ky6oBbI NPOAYKT KOMOHHbI C-1119/5, oo cHwkenuna gorm Bogbl H/6 0,1%
macc.

2.3.4.17 TlyckoBon pexum paboTtbl KoroHHbl C-119/6. Temnepatypa Bepxa //II°C.
Temnepatypa kyda /6 //II°C. Lasnenve sepxa /I 6ap). Prnermosoe yucrio /1.

2.4 PacxogHble KoaddpuumeHTbl no cekumam 300, 400.

MpeactaBneHHble pacxofHble KO3UUMEHTbI NpegHa3Ha4YeHbl A9 obLWero noHMMaHus
npouecca W HuKak He nogmeHseT cobon KHUIY 9 yToyHeHHOro martepuanbHOro v TensioBow
BanaHca.

2.4.1 Cekummn 300, 400 nNpuroToBrEHMS LLMXTbI, CUHTE3 N pekTudukauma bL (pacxoq kr
Ha 1 T BL).

H-6ytaxon //////0

Okwucb atuneHa ///110

Egkuwn watp /IO

2.5 TexHONOrM4yeckue rpaHuLbl U rPaHULbl MPOEKTUPOBAHUA.

TexHonorndeckme rpaHuLbl M rpaHyLbl NPOEKTUPOBAHNA COBMAdaloT MU OrpaHNYMBaOTCA:

- rpaHuUa no Chbipblo: ceKkylasa apMaTtypa Ha actakagax ot Cekumm 100 Ha Cekumm 300,
400

- rpanvua no nmpoaykumm n nonydabpukatam: cekylwas apmaTtypa Ha acTtakagax oT Cek-
um 300, 400 Ha Cekuyuto 100

A30T, BOASHOM nap, paccosbl, Boga obopoTHaa M AeMuHepanM3oBaHHas: cekyw@asa ap-
mMaTypa Ha rpanudax Cekumn 100, 300, 400.

2.6 NMNpuHuyunuanbHaa BFD cxema npouecca ¢ rpaHMuamMmm nNpoeKTUpoBaHuUA U pe-

UUKNOBbLIMU NOTOKaMN.

Cxema 2.
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BFD cxema npoussoacrea bytunuennosonsea u nonycgabpukara 6ytunkapburtona

Bymnuennosones
| | i
OECLL:I » C-1119/5 C-119/2 C-1119/6
- pekTMdum- pekTMdMm- pexTdu-
nuposa-
E Kauus 1 Kauus 2 kaums 3
B o CTyneHb CTyNeHb CTyneHb
Okucb 3TUNEHa T L. a8 I_ | o
Bymnkapbuton
y v | V-1108/1
H-6yTaHon | wwxta
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KHUTA 3.
3. Cneundcukaums cbipbs, XAMUKaATOB U FOTOBOWN NPOAYKLUN.

3.1 bytTnnuensno3osibB TEXHUYECKNA (MOHOBYTUMOBLIN 3GUP STUMEHITIMKOISA).

NoNe HanmeHnoBaHme 1mokaszareiei Hopwma nmst copra
n/m BBICIIH I | HEepPBBHIii
[Ipo3paunas ®uaKkocTsh O€3
1 Buenmuit Bun MEXAHUUYECKUX MPUMECEH
2 [TnotrOCTH TIpH 20 °C , r/em? 0,898-0,904 0,898-0,904
3 LIBeTHOCTH IO MIATHHOKOOAILTOBOM IIKAJIE, 10 30
en. XaseHa, He OoJjee
4 MaccoBas 10ig Boasl, %, He Oonee 0,15 0,25
5 MaccoBast 10151 OyTHIIIIEIUI030JIbBa, %, HE MEHEee 99,0 96,5
6 Uwucno ombuienns, vr KOH Ha 1 T mpoaykra, 1,0 1,5
He Oosee
7 MaccoBast J10JIsI KHCJIOT B TIepecyeTe Ha YKCYCHYIO 0,005 0,005
KHCIIOTY, %, He Oosee
8 [TokazaTenb peoMIICHHS 1,416-1,422 1,416-1,422
9 CMenmBaeMoCTh ¢ BOJIOM HEOTrpaHHYCHHAs
10 TeMmneparypHble Ipeieibl EPETOHKU NP TaBJICHUU 168 170
101,3 xIla:
Havayo neperoHku, °C , He HUXe
KOHeIl neperonku, °C , He BBIIIe 172 174

3.2 OTurneHa OKuUCb.

MaccoBas fons okucu atuneHa, %, He meHee 99,9

MaccoBas fjonsa HeneTtydero ocratka, %, He 6onee 0,0005

MaccoBas gons Boapl, %, He 6onee 0,01

MaccoBas Jons KACMOT B nepecyeTe Ha YKCYCHyto kucroty, %, He 6ornee 0,002
MaccoBasi gonsa anbaervooB B nepecyeTe Ha auetanbgerma, %, He 6onee 0,001
MaccoBas gons asyokucu yrnepoga, %, He 6onee 0,001

LiBeT, eanHnubl XaseHa, He Gornee 5

3.3 SODIUM HYDROXIDE, NAOH
NaOH 50 % wt.

Na2CO3 Max. 4000 ppm wt.

NaCl Max. 15 ppm wit.

Fe Max. 2 ppm wt.

Hg Max. 0.05 ppm wt.
Water Balance.
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3.4 H-byTtaHon

HaumenoeaHne
NoKa33TENA

1 UpetHooTs no Ana-
THHOBO-K0BENETOB0M
wikane, an. XaisHa,
He Gonee

Hopna

Mapra &

Mapsa B

Bscuumid copT

10

MepesA copT

10

BrICLWMA COpT

Mepasi copT

10

10

2 MNneTHocTes np 20 °C,
r!u:l;qhs

0,809-0,81

0.808-0,811

0.806-0.811

08000811

3 Maccosana qans ByTi-
nosare cnWpTa, %, He
MaHa8a

90,4

99,0

89,5

202

4 Maccoeas nons
KMCNOT B NepecieTe Ha
YHCYCHYIO KACNOTY, %,
He Bonee

0,003

0,005

0,003

0,003

5 BpomHoe YMcno, F Ha
100 r cnupTa, He Gonee

0,02

0,05

03

0,5

& Maccoran nonsa
KapDoHANEHBX COBgM-
HEHWA B NepecYeTe Ha
MACNAHBIA anggern, %,
He Bonee

7 MaccoBan nqona He-
neTy4ero octatka, %, He
Gonee

0,06

0,0025

0,10

0,05

0,07

0,0025

0,002

0,002

8 Maccosan nons Bofb,
%, He Gonee

0.1

0.2

0.1

0.4

Page 28 from

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
Certificate of registration on engineering and technical consultancy activities Ne J4/918/09.06.2023.

https://mak ston-engineering.ru/



mailto:alexander.gadetskiy@inbox.lv
https://makston-engineering.ru/

Page 29 from

KHUTA 4.

4. OCHOBHbIE NPUHLMNbI PErynmpoBaHus U ynpasiieHUA NpoLeccom

4.1 BBepeHue

4.1.1 YnpaBreHue npoLeccoM MosiydeHuss XrnopdopMmaToB HEBO3MOXHO 6e3 MCnosb30-
BaHMA aBTOMAaTU3MPOBAHHOMW CUCTEMbI YMpaBrieHUd TexHonormdyeckum npoueccom. besonac-
HOCTb npouecca obecrneyvvMBaeTcsi NPOTMBOABAPUNHON aBTOMAaTUYECKOW 3aLLUTOMN.

4.1.2 Bpemsa uukrna onpoca moayns LMY PCY coctasnsieT 1 cek.

4.1.3 Bpems umkna onpoca moayns LMY MNA3 coctaBsnseTt 250 mcek

4.1.2 CurHanbl OT BCeX MOSIEBbIX KOHTPOSIbHO-U3MEPUTESTbHBIX MPUOOPOB MOCTYNaKT Ha
ueHTpanbHeln nyrbT ACYTIT n NAS pacnonoxeHHbIN 3a npegenamu K.

4.1.4 TloneBble KOHTPOSbHO-U3MEpPUTESbHbIE MPUOOPbI UMEIDT, KaK areKkTpudeckoe nu-
TaHve, Tak u Bo3ayxom Kull.

4.1.5 Perynupytoume KranaHa npsiMoro wim obpatHoro Aenctsusa BblibupaloTca Ha oc-
HOBE BbIOpPaAHHOIO anropuTMa ynpaslieHus AN MUHUMKU3aUUM NOrPEeLLHOCTU Mexay W3MepeH-
HbIM W 3alaHHbIM 3HaYEeHMEM.

4.1.6 Otcekatoupe kranaHa (oTcekaterm) B 6a30BOM NpoekTe BbIOMpaOTCA Ha OCHOBE
BbIGpaHHOro anroputma ynpasrieHns And MUHAMU3aUMM TEeXHONOrMYECKUX PUCKOB.

4.1.7 OTcekatoupe KranaHa (oTcekaTerm) ucnofib3yemble AN pasgefieHnsa Ha 6roku, B
COOTBETCTBUM C HOPMaMu N NpaBuriamMmu CTpaHbl CTPOUTENBLCTBA, BbIOMPaOTCA U paccTaBfatoT-
CSl MPOEKTUPOBLLMKOM, BbIMONHAOLKMM cTaguio «[poekT».

4.1.8 PacdacoBka n otrpyska bL| nmeet cobcTBEHHBIM BroK ynpaBreHns, HoO ayormpy-
etca n Ha DCS.

4.1.9 lMapameTpsbl, Brmsowpme Ha 6e3onacHocTb npouecca oT Cekumm 100 co ckrnagos
XpaHeHVs CblipbSA N rOTOBOW NPOAYKUMN A0SDKHbI ObITh BbiBeAeHbl Ha DCS.

4.1.10 Ha cxemax PID B HaumeHoBaHuWM A5l Kaxgoro npubopa nobasnsietcss npeduke:
100 — ana Cekumm 100, 300 — ana Cekuum 300, 1 Tak ganee.

4.1.11 Cuctema OriokKMpOBOK WM curHammsaumm obecneyvBaeT TexHororudeckue Tpebo-
BaHua 6e3onacHon akcniyatauuu. llonHaa cuctema OGrOKMPOBOK M CUrHanmsauun, BKIKOYas
cuctemMy OobHapyXeHust noxapa M 3ara3oBaHHOCTU, MOXET ObiTb MPMMEHeHa B COOTBETCTBUM CO
cTaHOapTaMn CTpaHbl CTpouUTeNbCTBa Ha ctaauMn «lpoekT».

4.1.12 OcHOBHble KOHTypa perynMpoBaHusi npouecca npueseaeHsl B n. 4.3, a Takke oc-
HOBHble OIIOKMPOBKU N cUrHammsauum npusedeHsl B M. 4.4, NepeyeHb OOKYMeHTaumMm HeobXxo-

AUMON Onis NpoekTMpoBaHua U noctasku DCS npuseneH B n. 4.2.
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4.2 UcxoaHble AaHHble HeobxoauMble Ans NpoeKTUpoBaHUA U nocTtaBku DCS:

- TexHonornyecknn perrameHT N TEXHONIOMMYEeCKUe WHCTPYKLUA

- Anb60M MOHTaXHO-TEXHO JIOTMYECKUX CXeM

- OnncaHve anroputMoB (KOHTYPOB YrMpaBrieHUA W pPerynmpoBaHus) TEXHONOrMYeCKUM
NpoLeccoM BKIto4as GI0KMPOBKN U CUrHammMsaumnm

- Jlornyeckvne gnarpammbl

- GyHKUMOHabHbIE CxeMbl aBToMaTusaumm (anarpammbl P&ID, acku3bl MHEMOCXEM)

- MepeyeHb BXOOHbLIX U BbIXOAHbIX CUrHasosB

- MepeyeHb uenen BBOAa-BbIBOAA C YKaszaHMEM MO3ULMOHHBLIX 0B03HAYEHWI, LWKan, onu-
CaHWi, YCTaBOK, MPeAoXpaHUTESbHbIX YCTPOWCTB U T.4., C pa3bmBKOW Ha NOACUCTEMBI

- WNHTepdericbl n npotokonsl obMeHa CO CMEXHbIMU NOACUCTEMaMK, NepeveHb OaHHbIX
nHTepdencHoro obmeHa

- OneKkTpuyeckue Cxembl MOAKIMOYEHUS] UCMOSHUTENbHBIX MEXaHW3MOB, Tabnmubl BHELL-
HUX COedNHEHUA W NOOKITHOYEHUN

- CxeMbl anekTpudeckue npuHUUNuanbHble YyrpasBreHUs 3rnekTponpusodamu, 3agen-
cTBOBaHHbIMKN B DCS

- CxeMbl areKkTpuyeckue MOAKIYEHUss cUroBoro obopynoBaHus, TpeboBaHUs K UCTOY-
HMKam ©ecnepebonHOro anekTponuTaHms, nepedeHbs obopynoBaHus, Tpebytowero ©Gecnepe-
BGOMHOrO AMEKTPONUTaHWUS, CXEMbl BHELLHWX COEOMHEHWA U MOAKMOYEHUA 3TOro 3nekTpoobopy-
AO0BaHUS

- Cxembl anekTpocHabxenns DCS

- MnaHbl annapaTHOM M onepaTopHoOW BkIoyas obopygoBanme DCS

- KaGenbHbIn xXypHan oT noneBoro obopygoBaHust 4O KpoccoBbIX wkagos DCS

- TpeboBaHMsa K NOCTPOEHUO rpadhukn (LBETOBbIE, MOBEAEHYECKNE PELLEHMS)

- CKpUHLLOTBLI BMOEOKagpOB MOAEPHM3NPYEMON CUCTEMBI (ECIM MPUMEHUMO)

- Apxutektypa cuctemMbl ynpaBlieHus

- Apxutektypa cetn (TpeboBanua k IP-agpecauun, TpeboBaHMA MO MOAKMOYEHUIO BO
BHELLHIO 3aBOACKYIO CEeTb, €CIM MPUMEHMO)

- TpeboBaHus Kk dopmupoBaHnio oT4eToB. POPMbI OTYETOB

- MepeyeHb npubopos KM n A

- [pyrve OOKyMeHTbl, OnucbiBaloWpe AOMOSHUTESNbHbIE TpeboBaHUA K MOCTPOEHUO Jio-
MUKW, opraHusaumMm ocTyna cetu u T.4.

dopmMpoBaHME OAHHOIMO MakeTa UCXOOHbIX OaHHbIX He BXOAWT B cOcTaB ©as3oBOro npo-

€KTa, 3a UCKIto4YeHnEM npeayCcMOTPEHHbIX T3.
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4.3 OCHOBHbIEe KOHTypa perynupoBaHuUs, ucnosb3yemMmbie npu cocrtasneHun PID

4.3.1 Cekunsa 300. MpuroToBrneHe WKMXTbl U CUHTE3 ByTUNLENo30bBa.
UL

4.3.2 Cekuuns 400. Pektudukaumus GyTunuennosonbea.

U |

4.3.3 Cekumua 001. Hentpanmsauum opraHocogepkalmx CTOKOB BXoauT B 06bekTbl O3X

KOMMIieKCa, KOTOpblEe ABJIAIOTCA obupmun, Kak ans OKCUITUIMPOBAaHUSA CMUPTOB W MMKOSEN, Tak

M NPOU3BOACTBA KapOMTOSIOB M fanporios.

I T

4.4 OCHOBHbIe GHOKMpOBKM n CurHanumsauumm, ncnosib3yembie npu coctaBiieHUn

PID cxem.

4.4.1 Cekuns 300. [MpuroToBrieHMe WNXTbl M CUHTE3 BYTUNLENO30/bBa.
U

4.4.2 Cekuuns 400. Pektudurkauma GytunuennosonbBa.
UL |

4.4.3 Cekumna 001. Hentpanmsauum opraHocogepKalmx CTOKOB BxoauT B 06bekTbl O3X

KOMMJiekca, KOTopble ABJAKOTCA O6LIJVIMM, KaK O5d OKCU3TUIMpoBaHUA CrnnpToB U rmvKonen, Tak

1 NPOU3BOACTBA KapOMTOSIOB M fanporioB.

I T

KHUIA 5 aBnsieTca Heo6xoAMMOM N AOCTaTOYHOM, KaK CripaBO4YHOE PYKOBOACTBO Npu

AetanbHOM (paboyeM npoekTupoBaHMM) Ans Bbinycka PID cxem, ona cocrtaBneHus

«PyKOBOACTBa no aKkcnnyataunn», Ana BbiNycCKa «TexHonorun4yeckoro PernameHTan.

5. OnncaHune TeXHOIOrn4YecKoro npowecca nosyyeHus ByTUnLenno3onbea
BBegeHue. O6wme cBegeHns o npouecce.
I L
5.1 Cekuus 300. [NpuroToBrieHe WMXTbl U CUHTE3 ByTUNLENO30bBa.
5.2 Cekumns 400. Pektudmkauma OytunuennososbBea.

5.3 Cekuusa 001. Hentparmmsaumm opraHocogepXawyx CTOKOB BXOAUT B 06bekTbl O3X

KOMMJieKCa, KOTOpblE ABJIAIOTCA obummun, kak ans OKCU3TUIMpPOBAHNA CNPTOB U rMUKONEN, Tak

M nponsBoacTBa Kap6I/ITOJ'IOB 1 NanporioB.
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KHUIA 6.

6. PFD cxeMbl npouecca c ykasaHuemM nepeyHsi NoTOKOB.
Bce rpadmyeckue maTtepuarnsl SBAAKOTCS NPUIOXKEHUSMU U HE BKITKOYAOTCA B OCHOBHYHO
KHury 6asosoro npoekta. PFD cxembl npouecca sisnsatotca MpunoxeHnem 6 B peaaktMpyemMom
N He pedakTMpyemMom dpopmMartax.
MNpu coctaeneHun PID cxem, asnsaioupxcs rpadoudeckuv npuroxennem ana KHUATA 8

HeobxoamMmo pykoBoacTBoBaTbes M. 4.1.10 npu Hymepauum npubopos Kull.

KHUTA 7.
7. PFD cxema ¢ ykaszaHnem maTepuana obopyaoBaHus.

Bce rpadmyeckre maTtepuarnsl SBAAKOTCS NPUIOKEHUSMU U HE BKIIKOYAOTCS B OCHOBHYHO
KHUry 6asoBoro npoekta. PFD cxembl C ykasaHvem maTtepuana sisnatotca MpunoxeHunem 7 B
pefakTUpyeMoOM U He pefdakTupyemMom chopmaTtax.

MaTepvansl obopyooBaHusi, yka3aHHble Ha Cxeme, paccMaTpuBaeTCsd COBMECTHO C
onpocHbIMM rmctamu Ha obopygosanve KHUTA 14, a Takke pykoBoactsoBatbcsa n. 1.3.18 —
1.3.20.

KHUIA 8.
8. P&ID cxema npouecca.

Bce Fpa(bI/I‘-IeCKI/Ie MaTepuarnbl ABIAKOTCA MNPUIIOXEHNAMU N HE BKIKOYAKOTCA B OCHOBHYHO

KHUry 6asoBoro npoekta. P&ID cxembl npouecca garnstotca NMpunoxeHuem 8 B pepaktupye-

MOM 1 He pefakTupyeMom dopmMaTax.

KHUTA 9.
9. Cumynsauusa npouecca. MatepmanbHbie NOTOKM U TENNIOBOW 6anaHc.
Bce rpaduyeckne maTtepuansl SBASIOTCA MPUMOXKEHNSAMU U HE BKIOYAKOTCA B OCHOBHYHO
KHUry 6a3oBoro npoekta. MatepuansHble NOTOKM, TeMroBble HGanaHckl aBrstoTca MpunoxeHu-

eM 9 B peakTMpyemom gopmare.

KHUTA 10.
10. BanaHc noTpebneHnsA aHeproHocuTeneun

MoTpebneHve aHeproHocuTenen Ans KaKOOW CEKUMM WM MO KaOoW MOo3uLuM SHeprono-
Tpebnsaowero obopynoBaHus npveeneHo B Mpunoxernun 11.
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KHUTA 11
11. Cnucok KaTtanM3aTtopoB U XMMUKaTOB.
M e e i e i i i

KHUTA 12
12. Cnucok onacHbIx BewecTB. JlIuctol 6e3onacHoctu (MSDS).
I L N

KHUTA 13
13. OTX0AbI Npon3BoAcTBa
HITHTIT T e e e

KHUTA 14.
14. OnpocHbIe NUCTbI Ha TeXHOJorn4yeckoe obopyaoBaHue.

Bce rpacduyeckne matepuanb SBASOTCA MPUIOKEHUSIMW B OCHOBHYHO KHUIY 6a3oBOro
npoekTa. OnpocHble NMCTbl Ha 06opyaOBaHME BKIMOYEHDI:

- MpwroxeHne 14.1 — eMKOCTW, AEKaAHTOPbI, cenapaTopbl, pe3epByapbl

- Mpwnoxexne 14.2 — HacocHoe obopyaoBaHue

- Mpurnoxexne 14.3 — TennoobmeHHoe obopynoBaHue

- MNpurnoxeHne 14.4 — annapaTbl BO3AYLLHOIO OXIaXdeHus

- Mpwurnoxexne 14.5 — komnpeccopHoe obopynoBaHue

- MNpurnoxeHne 14.6 — mewanku

- MpwrnoxeHue 14.7 — KONOHHA (PPaKUMOHMPOBAHUS, peakTop

- MNpunoxexne 14.8 — PUNbLTPBI

- MpunoxeHne 14.9 — cmecutenm

- Mpwuroxexne 14.10 — aKCTpaKTOPbI N LLHEKOBbIE MPOMbIBaTENM

- Mpwurnoxexne 14.11 — obopygoBaHve LN CO34aHMA Bakyyma

KHWUTA 14 vmeeT cTaHgapTHOe orfaBrieHve And Bcex 6a3oBbiX MPOEKTOB.

KHUTA 15.
15. NepeyeHb MeXaHMYECKOro 060pyaAoOBaHuUA
MepeyeHb n xapaktepuctukn obopynosaHus no MNMpunoxeHuam 14.1 — 14.11 cBefeHb!

obuyto Tabrmmuy BbinylweHHY0, Kak MpunoxeHune 15.
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KHUIA 16

16. NepeyeHb aneKkTpoaBUuraTeneun

MepeyeHb U XxapaKTepuCTVKK arekTpoaBuraTeniel cBedeHbl 0Oyt Tabnmuy BbiMnyLLEeH-

Hyto, Kak MpunoxeHue 16.

KHWUIA 17
17. NMnaHbl pacnonoxeHne o6opyaoBaHUA.
HIHIT i T T

KHUTA 18
18. Nepe4yeHb TPyGONpPOBOAOB.
lMepeyeHb W xapakTepuUCTUKM TPybonpoBOAOB CBeAEHbl OOy Tabnuuy BbINYLEHHYHO,

kak MpunoxeHue 18.

KHUT'A 19.

19. PykoBoacTBa no akcnnyarauun.
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