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PEDEPAT

Broinycknas kBanudukanuonnas padora 104 crtpanuibl, 7 pUCYHKOB, 25
tabmuil, 30 UICTOYHUKOB, 1 MpUITOKEHUE.

KitoueBbie cnoBa: ycTaHOBKA MPEIBAPUTEIILHOTO cOpOca BOJIbI, Ceraparop,
OIICHKA 3arpy3KH YCTaHOBKHU, MOJICpPHU3AIUS, PACUET.

OOBEKTOM HCCIEeI0OBaHMS SIBIISIETCS YCTaHOBKa IMpPEABapUTENILHOTO cOpoca
Bozbl YIICB-IOr Bankopckoro HedTera3okoHACHCATHOTO MECTOPOKICHHS.

Lens pabGoTel — aHanu3 MojaepHu3anuu cenaparopos YIICB-IOI
Bankopckoro HeTera3okoOHAEHCATHOTO MECTOPOKICHUS.

B mpouecce uccnenoBaHus paccMaTpUBaeTCsl BapUaHT MOJCPHHU3ALUU U
PEKOHCTPYKIIMM TOPU30HTAIBHBIX CEMapaTOpOB YCTAHOBKU MPEABAPUTEIBLHOIO
copoca Bogsl YIICB-FOr BaHKOpPCKOTO MECTOPOKIAEHUS C ILENbI0 YIYUIICHHS
KauecTBa TMOATOTOBKM HedTH, a Takke oOecniedeHuss mnpuema Hedptu ¢
00BO/IHEHHOCTBIO Ha BXxoje O6oiee 60 %.

B pesynbrate uccnepoBaHus ObUIa paccMOTpPEHA CYUIECTBYIOUIAs CXeMa
3arpy3kun YIICB-IOr. IlpennoxkeH BapuaHT MOJIEPHU3ALMUA U PEKOHCTPYKUHUU
TOPU3OHTAIBHBIX CEMApaTOPOB YCTAHOBKU MPEABAPUTEIILHOIO cOpoca BOJbI
VYIICB-IOr.

IIpoeKT COCTOUT U3 MOSICHUTEIIBHOM 3aIIMCKUA U YEPTEXKEU.

B nosicHUTENbHOW 3alUCKE NMPUBEACHBI OMMMCAHUE TEXHOJIOTMYECKON CXEMBI
VIICB-IOr, ocobenHoctn u KinaccuduUKaiMs CenaparopoB, OCHOBAHHME ISt
MOJICpHM3AIIMY,  TEXHUYECKOoe  mpeanoxkeHne. OCHOBOM  MOJIEpHU3AIMU
TOPU30OHTAIBHBIX CEMapaTOPOB SBISETCS W3MEHEHHE BHYTPEHHEH KOHCTPYKIIHH,
YTO B CBOIO oOuepeab OOECIEeUUT YBEIUYCHHE €ro MPOU3BOIUTEIHHOCTH,
noBbIlIeHHe 3(P(EKTUBHOCTH M KadyeCTBa cemapaluyd CKBOKUHHON MPOJYKIUU.

[IpoeKkT paccMOTPEH ¢ TOYKH 3PEHHS OC30ITACHOCTH M YKOJIOTHYHOCTH.
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BBEJIEHUE
Cenapauust )KMIKOCTH (pa3leneHue HepTH, raza M BOJbI) B Pa3IMYHBIX
cenaparopax OCyILECTBIACTCS IS

1) noxyuyenust He(hTAHOTO ra3a, UCIOJIb3YEMOI0 KaK XUMUYECKOE ChIPhE UITU TOILINBO;
2) yMeHbIIIEHUS TIepeMeIIBaHus He(TEra30BOro MoToka U CHUXKCHHUSI TEM CaMbIM
TUAPABINYECKUX COMPOTUBIICHUM;
3) pa3noxxeHus 00pa30BaBLIEICS MIEHBI,
4) otneneHus BOAbI OT He(TH TpU JOOBIYE HECTOMKUX dMYIIbCHIA;
5) yMeHblIeHUS MyJIbCAllMH PU TPAHCIIOPTUPOBAHUU HE(THU OT CENapaTopoB NEPBOH
CTYIIEHH JI0 YCTAaHOBKH MOJATOTOBKU HEPTH.

OT npoBeeHUs MPOIIECCOB CEMapalyy 3aBUCAT OTEPH JIETKUX (Ppakiuii HePTH
IpU TOCHEAYIOIIEM TpPAaHCHOPTE M €€ XpaHEHHWH. YCTAaHOBJIEHO, YTO IIpH
MOMEHTAIBHON cenapanuu HePTU (C PE3KUM CHM)KEHHEM JIaBJICHUS) CYIIECTBEHHO
YBEJIMYHMBAETCS YHOCHMOE KOJMYECTBO  TSDKENBIX  YIJIEBOJOPOJAOB  OBICTPO
JBIDKYIIEHCS cTpyEil cBOOOAHOTO rasa.

[Ipu cryneHuaroil cemapauud MHOJ0OPOM JABIEHUH HA CTYINEHSX MOKHO
JIOCTUTHYTbH BBIJIEJICHUS] B OCHOBHOM TOJIBKO CBOOOAHOro rasza. IlostoMy, ecnu Ha
MPOMBICIIAaX HET CTAOUIIM3ALIMOHHBIX YCTAHOBOK, HEOOXOUMO MPOBOIUTH CEMapaIuio
10 BO3MOYKHOCTHM METOJaMU C MHHMMAJIbHBIMU TOTEPSIMH OEH3MHOBBIX (PpaKIuil.
OnuH U3 HUX cTyneHyaTas cenapaius. OJHaKO MHOTOCTYyTIEHYaTasl cenapanus HeQtu
JOJI’KHA HE TOJIBKO COKPATUTh YHOC JETKUX (PpaKLMii C ra3aMHu, a TAKKE PE3KO CHUZUTD
U YHOC He(ThIO JIETKUX CBOOOIHBIX T'a30B, C BBIAEICHUEM KOTOPBIX B pe3epByapax

YBEITUYUBACTCS TOTEPU HEPTH MPU «JIBIXAHUK.
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1 TEOJOI'O-TIPOMBICJIOBAS XAPAKTEPUCTHUKA
MECTOPOKAEHUSA

Pazzen oTcyTCTBYET, TaK KaK COJIEPKUT KOMMEPUECKYI0 HH(POPMALIHIO

2 AHAJIN3 TEXHOJIOTHYECKOM CXEMbI YCTAHOBKH
INPEABAPUTEJIBHOI'O CBPOCA BO/bI YIICB-IOT

2.1 Oco0eHHOCTH M KJIaccu(PUKAIUS CeNapaTopoB

B nporecce noabéma KUAKOCTH U3 CKBXKUH M TPAHCIIOPTA €€ 10 EHTPaIbHOTO
IyHKTa cOopa U MOATrOTOBKH HEe(TH, ra3a U BOJIbI IOCTENIEHHO CHUYKAETCS J1aBJICHUE U
u3 HeTH BeiAeseTcs ra3. OObEM BBIIEIHMBILETOCS Ta3a [0 MEepe CHUKCHHUSI TaBICHUS
B CHUCTEME YBEIMUYMBACTCS M OOBIYHO B HECKOJIBKO JECATKOB pa3 MPEBBIIIACT 00bEM
xuakoctu. [losToMy npu HU3KHUX JaBJIEHUSX WX COBMECTHOE XpaHEHHUE, a UHOT/AA U
cOOp cTaHOBSATCS HelenecooOpasHbIMU. [IpUXOIUThCS OCYIIECTBIATh UX Pa3aeibHbIN
cOOp U XpaHEHHUE.

[Ipouecc otneneHust raza or HeTH Ha3bIBaeTCs cemapauued. Amnmapar, B
KOTOPOM MPOUCXOIUT OTACIICHUE ra3a OT MPOIYKIIUU HEPTIHBIX CKBAKHH, HA3bIBAIOT
cernapaTopoM.

YacTto oTBOJ CBOOOAHOTO Ta3za OT HE(MTU OCYIIECTBISACTCS B HECKOJBbKUX
mecTtax. Kakaplif yHKT BBIBOJIa OTCEMApHUPOBAHHOTO Tra3a HA3bIBACTCSA CTYIMEHBIO
cernapanuu rasa.

MHuoroctyneHuarasi cemapanusi TpPUMEHSETCS I TOCTENEHHOTO OTBOJA
cBOOO/IHOTO Ta3a 10 Mepe CHIXKEHUS JaBICHHUS.

HedrerasoByto cMmech W3 CKBaXHHBI HANpaBIsAIOT CHavajla B Cemaparop
BBICOKOT'O JIaBJICHUS, B KOTOPOM M3 He(DTH BBIEISIETCS OCHOBHAS Macca raza. JToT ras
MOJKET TPaHCIIOPTUPOBATHCS Ha OOJBIINE PACCTOSIHUA MO/ COOCTBEHHBIM JIaBJICHUEM.

U3 cemapatopa BBICOKOTO JIaBleHUS] HEPTH MOCTYMAET B CEMapaTop CPEIHEro 1
HU3KOTO JJaBJICHUS JUII OKOHYATEIBHOIO OT/IEICHHSI OT rasa.

Cemapauust ra3za OT He(pTH MOXET MPOUCXOJUTh TOJ  BIUSHUEM

rpaBUTAalMOHHBIX, HHCPIOMOHHLBIX CHII U 34 CUCT CEJIEKTUBHON CMAaYlBAa€MOCTHU HC(l)TI/I.
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B 3aBucHMMOCTM OT 3TOro W pa3jivM4yalOT TPABUTALMOHHYIO, WHEPIHMOHHYIO U
IEHOYHYIO Ccenapalyu, a cernapaTopbl — TIPaBUTAIMOHHBIE, THIPOLUKIOHHBIE U
YKAITFO3UIHBIE.

['paBuTaniionHas  cemapanus  OCYIIECTBIISIETCS  BCIEIACTBUE  Pa3HOCTHU
MJIOTHOCTEH JKUAKOCTH M rasa, T.€. MOJ ACHCTBUEM MX CUJIbI TshkecTu. CenapaTopsl,
paboTarolle Ha 3TOM MPUHIINIE, HA3bIBAIOTCS IPABUTALIMOHHBIMH.

NuepuuonHas cenapanus NpOUCXOIUT MPU PE3KUX TTOBOPOTaX ra30HEPTIHOTO
noTtoka. B pesynbrate 3TOro >KMAKOCTh, Kak 0oyiee MHEPIIMOHHAs, MPOJOTKAET
JIBUTaThCS MO MPSIMOM, a ra3 MEHSIET CBOE HampaBiieHUE. B pe3ylibTaTe NpOUCXOINUT UX
pasznenenue. Ha »ToM mpuHIUIE MOCTPOEHA paboTa TUAPOIMKIOHHOTO cenaparopa,
OCyIlleCTBIIsIeMas Mojladyei Ta30HePTAHON CMECH B IIUKJIOHHYIO TOJIOBKY, B KOTOPOM
KUJKOCTh OTOpAChIBAETCS K BHYTPEHHEM MOBEPXHOCTH M 3aT€M CTEKAaeT BHHU3 B
He(TsIHOE MPOCTPAHCTBO CenapaTopa, a ra3 JIBUraeTcs Mo IEHTPY LHUKIIOHA.

[InéHouynas cemapainys OCHOBaHa Ha SIBJICHUU CEJIEKTUBHOTO CMaYMBaHMS
JKUJKOCTH HAa METAJUIMYECKOW MOBEpXHOCTU. [IpyM MpOXOXKIEHMHM MOTOKAa ra3za ¢
HEKOTOPBIM cojiep)kaHueM HedTH 4Yepe3 >Kalto3uiiHble Hacaaku (KarieyJIOBUTEIH)
Kar He(TH, COMPUKACAsICh C METAUIMYECKOW MOBEPXHOCTHIO, CMAaYUBAIOT €€ U
00pa3yloT Ha HEW CIUIONIHYIO KUJIKOCTHYIO TUIEHKY. JKHAKOCTh Ha ATON IUIEHKE
JEPKUTCA JOCTATOYHO XOPOIIO U TPU JOCTHUNKEHUU ONPEEeNEHHON TOJIIUHBI
HAYMHAET HEMPEPHIBHO CTEKATh BHU3. DTO SIBJICHUE HA3bIBACTCS AP(HEKTOM TIIEHOYHOU
cernaparuu. JKamo3uifHbIe cermapaTopbl paboTaroT Ha 3ToM npuHIue. [31]

Taxoke wu3BECTHBI JBa crocoba pPEryJIupoBaHUS YpPOBHA KHUIAKOCTH B
cenapaTropax.

1. O6bemMHbIl crioco6. HakomeHue »XMAKOCTH A0 BEPXHET0 YPOBHS B CeMapaTtope U
copoc ee wu3 cemaparopa 0 HWIKHETO YpPOBHA. OTOT IMKI TIOBTOPSETCS
CHUCTEMATHUYECKU, KUJIKOCTh HAXOJUTCS JIOCTAaTOYHO MPOJOJDKUTEIIBHOE BpEMsS B
cenaparope.

2. BeigepkuBaHue peryiupyeMoro ypoBHs. [Ipu 3ToMm pacxon KUAKOCTA U3MEPSAETCS

KOPHOJIMCOBBIMH, YJIBTPA3BYKOBBIMHU WJIM TypOMHHBIMHU pacxogomepamu. KianaHbl-
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PEryisiTOpbl 00ECIEeYUBAIOT MPOMOPLMOHATIBHBIN pacxos xuakocTu. [locnenuss us3
cernapaTopa BBIBOAUTCS IO MEPE €€ MOCTYTUICHUS.

Haubonpiiee pacnpocTpaHneHne Ha HEPTIHBIX MECTOPOXKICHUSX MOIYUYUIH
TOPU30HTAIBHBIE CEMapaTopbl, XapPaKTEPU3YIOIIME MOBBIIMIEHHON MPOIYCKHOM
CIIOCOOHOCTBIO TPU OJHOM U TOM XK€ O00bEMe ammapara, Jy4IIUM KaueCTBOM
cenaparyu, MNpoCTOTON OOCITYKUBAHHS K OCMOTPA [0 CPABHEHUIO C BEPTUKAIBLHBIMHU.

B nacTosiiiee Bpemsi BbIITyCKatOTCs AByX(a3Hble TOPU3OHTATBHBIE CenapaTophbl
tuna HI'C u tuna YBC. Hapsny ¢ nByxdasHbIMEH OpraHM30BaHO MPOU3BOJCTBO
TpEX(asHbIX cenaparopoB, KOTOPbIE, MOMUMO OTIEJICHHsS raza oT HedTH, CIIyKar
TaKKe s OTAeNieHuss M cOpoca cBobonHoil Boabl. K TpéxdasHeiM cenmaparopam
otHocsTcsa ycraHoBku tumna YIIC. IlepeunciieHHbIE CcenapalMOHHBIE YCTAHOBKH
CIIy’aT B Ka4eCTBE TEXHOJIOTMUECKOT0 000PY/I0BaHUS IEHTPAIbHBIX IMyHKTOB cOOpa
Y TIOJITOTOBKYU HE(TH, Ta3a U BOJBI.

Cenaparoper Tunna HI'C npegHasHadeHsl 11l OTAEIEHUS ra3a OT NPOJyKLIUH
HEe(DTAHBIX CKBOXHH Ha TIEPBOM M TOCIEAYIONIEH CTYIEHSX cernapanuu HedTu,
BKJIIOYAsl TOPSIUYIO CEMapaluio Ha MOCIEeIHEN CTyTIeHH.

B Poccun ucnomnp3yroTcsi IpeuMyIeCTBEHHO TOPU30HTaIbHbIE He(TEra30Bbie
cenapatopsl (HI'C). Konctpykuuss HI'C omnpenensieTcsi B OCHOBHOM CIEAYOIUMHU
dakTopamu:
- 3(ppeKTUBHOCTHIO cenapaluy ra3a 1 )KUJIKOCTH: YHOC KHAKOCTH ra3oM - 10 0,1 /M3,
okoJio 0,01 %; yHOC cBOOOJIHOTO Ta3a KUAKOCTHIO - 10 1 %, T.e. OYUCTKA KUJIKOCTU
Ha JIBa MMOpPsJIKa HUKE OUHUCTKH ra3a;
- 93((EeKTUBHOCTBIO pas3rasupoBaHus HEPTH, YTO OCOOCHHO Ba)XHO B KOHIICBBIX
CTYTICHSIX Cerapaiuu.

Paznenenue nedptu u raza B tunoBeix HI'C npoucxoaut B nBa-Tpu dTana:
1) IIpenBapuTebHO HA YTOJIKOBOM OTOOMHHUKE KUJIKOCTH;
2) Ha nonoyHom nenoracuTtesne (IIpy cenapaiuy NeHucTon Hedtu);

3) OKOHYATENBHO B KAIUICYJOBUTENSIX CTPYHHOM KOHCTPYKIUH.
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[upuHa, BbICOTA, AJMHA KaIUICYJOBUTENSI COCTABISIIOT COOTBETCTBEHHO
430x245x108 mm. KamnneynoBUTeNlIM yCTaHABIMBAIOTCA B CEIApATOpaX AUAMETPOM
1200-3400 MM B kosmyecTBe 2-16.

B HedTsHOW NPOMBIIUIEHHOCTH HCIHOJNB3YIOTCS TakKKe BEpPTUKAIbHbBIC
razocenapatopsl (I'C) 1y1s1 TOHKOM OYMCTKH rasza mocjie HeTera3oBbIX CEnapaTopoB.
HI'C paccuurans Ha naBnenue 0,6-6,4 Mlla. [Ipu Gonee Beicokom naieHuu (10-16
MIla) npuUMEHSIOTCS TOPU3OHTAJIBHBIE CEMapaTopbl TOM K€ KOHCTPYKIUHU TIO
WHIUBUIyaIbHBIM NpoekTaM. BepTukanenbie razocenaparopsl (I'C), paccuntaHHbie

Ha nasieHue 0,6-8,8 MIla.

[Tapamerpst HI'C u I'C npuBenensl B Tabiuie 2. YKa3aHHbIE cenapaTtopbl B

1999-2008

IT.

texHosoruueckux cxemax OO0 «MHTK Tomsuepromamimpom» [31].

Tabnuna 2 — OcunoBubie napametpsl HI'C u I'C

UCIOJB30BAIMNCh Ha IHpombicaax KpacHomapckoro Kkpas, B

Tum Pa(i)qeéTH Jnamerp cenaparopa, MM
Ce“agam naBnenn | 600 800 1200 1800 2000
P e, MIIa
[IpoM3BOAMTENLHOCTE TI0 Ta3y, ThiC. M%/4 (Macca, T)

HI'C 0,6 20,7(2,6) | 41,4(4,3) | 62,2(6,4)
I'C 0,6 19,5(1,9) | 34,6(3,1) | 56,0(50)
HI'C 1,0 23,3(2,6) | 46,7(4,4) | 70,0(7.4)
I'C 1,0 26,2(1,9) | 46,7(3,1) | 68,7(50)
HI'C 16 37,4(3,0) | 62,9(5,8) | 94.4(8.1)
I'C 16 58(1,2) | 354(2,2) | 62,9(3,7) | 91.7(6.1)
HI'C 2,5 39,0(3,6) | 78,0(7,3) | 117,2(11,2)
I'C 25 | 125(0,9) | 21,7(1,3) | 49,2(2,9) | 87,5(4,8) | 133.3(8,2)
HT'C 4,0 55,0(5,0) 110;5(;(10’ 165,0(15,6)
rc 40 | 163(12) | 28.7(1.9) | 64,6(3,6) 115’;)(6’8 166,7(11.9)
HI'C 6.4 74.9(6,5) 14955)(13’ 224,8(26.7)
rc 64 | 200(16) | 358(3.0) | 80.4(53) 142’09)(10’ 212.5(17.4)

HpOI/I3BOI[I/ITCJ'IBHOCTB I10 X KMJAKOCTH, M3/q
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<(20- | <(45-

HI'C 100) 225)

< (86-430)

[Ipopomxenue TabauIb 2

rc | | <5 | <38 | <18 | <(9-32) | <(12-47)

[Tpumeuanue. O66éM HI'C auameTrpom 1200, 1600, 1 2000 MM cocTaBisis COOTBETCTBEHHO 6,3;
12.5 u 25 M3, 00BéM I'C muamerpom 600, 800, 1200, 1600 u 2000 mm — cooTBercTBenHO 0,8; 1,6;
4;8um 16 M°.

Cenaparop tuna HI'C (pucyHok 3) COCTOUT M3 TOpU30OHTAIBHON EMKOCTH 1,
OCHAIMEHHON MaTpyOKaMu JJisi BXOJa MPOAYKIMH 2, il Beixona HedTr 10 u raza 7.
BHyTpu €MKOCTH HENOCPEACTBEHHO y marpyOka JJisi BXoJa He(TerazoBoil cMecu
CMOHTUPOBAHbl  PACHpENeIUTEeIbHOE YCTPOMCTBO 3 W HAKJIOHHBIE >Kejnola
(nednexropsi) 4 u 5. Bosne natpyOka, yepe3 KOTOPbIH OCYIIECTBIISIETCSI BBIXOJ] rasa,
YCTAHOBJIEHbl TOPU30HTAJIBHBIN 8 U BepTUKaNbHBIN 6 ceTyarble oTOONMHUKU. Kpome
TOTO, anmapar CcHaOXkEH IITyuepamMud W MypTamu i MOHTaxa HnpuOOpoB
CUTHAJIM3AIIMU 1 ABTOMATHYECKOT0 PEryJIUPOBAHMS peKUMa paboThI.

['azoHe(dTAHAas cMech MOCTymaeT B amnmapaT 4epe3 BXOJHOM marpyOok 3,
M3MEHSET CBOE HarpaBiieHue Ha 90°, ¥ Mpyu NOMOIIY pacpeaeIUTEIIbHOTO YCTPOMCTBA
He(Th BMECTE C OCTAaTOYHBIM I'a30M HAIpaBIISETCS CHayajla B BEPXHHE HAKJIOHHBIE
xenoba 4, a 3areM B HWxHUE 5. OTnenuBluiics U3 HEPTU ra3 MPOXOAUT CHayaia
BEPTUKAJIbHBIN KarjIeOTOOMHUK 6, a 3aTeM rOpU30HTANIbHBIN 8. DTH KarjaeoTOOMHUKA
OCYILIECTBISIOT TOHKYIO OYMCTKY Ta3a OT KamlelbHOM >KUIKOCTH (3((HEKTHUBHOCTH
cBbilie 99 %), 4YTO TMO3BOJISIET OTKAa3aThCAd OT YCTAHOBKH JIOMOJHHUTEILHOIO
cenaparopa rasza. BeigenuBimiicss B cemaparope ras uepe3 naTpy0ook 7, 3aJIBUKKY U
pEryIupyIOMuUi KanaH (Ha pucyHke | He Mmoka3aHbl) OCTYIAET B Ta30COOPHYIO CETh.

OTtcenapupoBaHHast HEPTh, CKOMUBIIASCSA B HUKHEH CEKUUU cOOpa KUAKOCTH
cernapaTopa, uepe3 BhIXOAHON naTpyook 10 HampaBisieTcst Ha CIEAYIOLIYI0 CTYIEHb
cermapalyyd Wid, B ClIydya€ HCIIOJIb30BAHMS amnmapaTa Ha MOCIEIHEW CTYIIEHH, B
pesepByap. s ycTpaHeHus: BO3MOKHOCTH BOPOHKOOOpa30BaHUS U MONaJaHus ra3a B
BBIKUIHYIO JTUHHUIO HaJl MaTPyOKOM BbIXOJa HE(PTH yCTaHABIMBAETCS JAUCK 9.

Kommuiekc npubopoB 1 CpeICTB aBTOMATU3ALMNA 00€CIIEUNBAET:
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- aBTOMATMYECKOE peryjJupoBaHHe pabodero ypoBHS He(dTerazoBod cMecu B

cenaparope;

- aBTOMATHUYECKYI0 3alllUTy YCTAHOBKM (MIPEKpallleHUs] IOJayd B CemapaTop

HedTerazoBoi cMecH) Mpu:

a) aBapuiTHOM TMOBBIIICHUH JABJICHUS B CEMapaTope;

0) aBapuilHO-BBICOKOM YPOBHE >KHJIKOCTU B CEMApaTOpPE;

- CUTHAJIM3allUIO B OJIOK yIpaBJIeHUs 00 aBapUIHBIX peKUMax pabOThl YCTAHOBKH.
Cemaparop HedrerazoBpii HI'C mo ITI 805.00.000 npenHasHavyeH is

cernapanuy ra3oHe(TIHON CMECH Ha IIEPBOM, IPOMEXKYTOUYHOU U KOHIIEBON CTYMEHSIX

B CUCTeMax COOPOB U yCTaHOBKAX MOJATOTOBKU HEPTH.

rod wegmu Erad 2zs¢

f /7/

dtrrod wapmu

1 — ropuzoHTaNIbHAA EMKOCTh; 2 — MATPyOOK BXOJa MPOIYKIUH; 3 —
pacrpenenuTeaIbHOe YCTPOUCTBO; 4, 5 — HAKJIOHHBIE JKeJ100a; 6 — BEpTUKAJIbHbBIN
KaruieoTOOMHUK; 7 — maTpyOOK BBIXO/a raza; 8 — TOpU30HTAILHBIN CETYATHIN
oT00iTHuK; 9 — nuck; 10 — matpyOok BbIxoja HeQTH
Pucynok 3 - Hedrerazossiit cenapatop tuma HI'C

Cemaparopsl neHTpoOexubie BepTuKaababie CI[B-500M, CIIB-1000M (A.C.
787065, 986461) nmpeaHazHauYeHBI JJII OKOHYATEILHON OYMCTKH Tra3a OT KareJbHOU
YKUJKOCTH TIOCTIE Ta30HEPTIHBIX CEMapaTopOB.

CpaBuutenbHas xapaktepuctuka cenaparopoB CIIB-1000/16 u HI'C mpu
MCIIOJIb30BAaHUU €0 B KaUueCTBE ra3ocernaparopa rnokasasa B Tadmuue 3.

Tabmuma 3 — CpaBautenbHas xapakrepuctuka CI[B-1000/16 u HI'C
16



HI'C-1-16-3000
[TokazaTenu 1o T'LT 496 CIIB-1000/16
HpOI/ISBOI[I/ITeJ'IBI:-gIOCTB 110 Ta3y, MIIH. 25 25
M°/CyT
Pabouee nasinenne, Mlla 1,6 1,6
O6beM anmapara, M 100 3
Macca, xr 31000 2500
CTerneHb OYUCTKH Ta3a, I/M° 0,5 0,05

VYcranoBku Onounsle cemapamuonubie  YBC-3000/6; YBC-1500/6; YBC-
1500/14; YBC-6300/6; YBC-6300/14; YBC-16000/6; YBC-10000/6 006b619HO cOCTOAT
U3 TEXHOJIOTMYECKOW E€MKOCTH, KaIIeOTOOWHUKA, NEMyJibcaTopa, TEXHOJIOTHUYEeCKON
OOBSI3KM  TPYOONPOBOJIOB,  3aMOPHO-PETYJIUPYIOMIEH apMaTypbl W CHUCTEMBI
aBTOMaTH3aIMu (pUCYHOK 4, Tabiuia 4).

Ta6nuna 4 - OCHOBHBIC TEXHHMYECKHE JJaHHBIC YCTaHOBOK THHa YBC

Mudp Y CJIIOBHBIM IPOXOJ, MM

YCTAaHOBKH i o 3 Hy4 Hys Hye 7 Hys
VBC-1500/6 | 500 | 500 | 125 | 150 | 50 | 150 | 250 | 80
VBC-
latyia | 500 | 500 | 125 | 150 | 50 | 150 | 250 | 80
VBC-6300/6 | 500 | 500 | 200 | 250 | 80 | 250 | 400 | 150
VBC-
sa0yi4 | 500 | 500 | 200 | 250 | 100 | 250 | 400 | 150
VBC-
ooy | 600 | 700 | 300 | 300 | 100 | 300 | 400 | 150
bt 600 | 700 | 300 | 300 | 150 | 300 | 400 | 150
10000/14
b 600 | 700 | 300 | 300 | 100 | 300 | 500 | 150
16000/6
YBC- 600 | 700 | 300 | 300 | 150 | 300 | 500 | 150
16000/14

TexHonornyeckas €MKOCTb, JAEMYJIbCATOp, KAIUIEOTOOMHUK C YCTPOHCTBOM
MPEIBAPUTEITLHOTO OTOOpa Ta3a CUCTEMOW OOBSI3KM TPYOONpPOBOJAAMHU M 3arOPHO-
peryJIMpyIoIIe apMaTyphl 00beAMHEHBI B cenapaliioHHbIN 0J10K. J[J1s 00cyKuBaHus

YCTaHOBKH IPEAYyCMOTPEHA MIOMIAKA.
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1 — Hedrerazopas cMech; 2 — ra3; 3 — HedTh; 4 — apeHax; 5 — map; [ —

nemnynbscatop; Il — kamneorooitHuk; |1l — TexHonoruueckas EMKOCTb.

Pucynok 4 - [IpuHuunuanbHas cxema cenapanoHHON OJIOYHON yCTaHOBKHU

PaGota ycTaHOBKM OCHOBaHAa Ha TMpEIBAPUTEIHLHOM OTOOpe Trasa u3
razoHe(p)TAHOM cMecH B Jemysbcarope [, OKOHUaTeabHOM pa3ra3upoBaHUU B
TexHoJiornyeckon €émkoctu III M OkOHYarenbHOM OYMCTKE ra3za OT KaleJlbHOU
KUAKOCTH B KaruteotOoiinuke II. 'azonedTsHas cMech OT CKBaXKHH IMOCTyMHaeT B
nernynbcatop I, rae mpoMCXOOWT pasfeneHue pacCIOMBIIMXCS B IOABOMSIIEM
TpyOomnpoBoae HedTH U raza. OTAETUBIIMICS Ta3 OTBOAUTCS B KarieoTOorHuk 11, a
He(Th MOCTYMAET B TeEXHOJIOTHUECKy10 EMKOCTH I1I. B kanneoTOoiiHuKke ra3 mpoxoaut
yepe3 CTpyHHbIC OTOOMHUKM, OUHMIACTCS OT KarelbHON HEPTH U Yepe3 peryssiTop
JABJICHUSI HampaBiigeTcs B razonpoBoja. CoOpaHHas B KarjieoTOOMHUKE >KUJIKOCTh
CTEKaeT Mo naTpyOKaM B TEXHOJIOTHYECKYIO EMKOCTb. M3 mocnennel HeTh MpoXoauT
yepe3 JBE TEPEerOpOAKHM U3 MPOCEUHO-BBITSHKHBIX JIUCTOB, CIOCOOCTBYIOIIUX
BBITECHCHHUIO MPOMEKYTOUYHOTO CJIOS MEXK]y My3bIphKaMU Ta3a, UX KOAJECHEHIIMU U
OTJIIEJICHUIO OCTATOYHOTrO ra3a oT HepTu. OKOHYATENbHO OTCenapupoBaHHAs HE(DTb
HAIpaBJISETCS 4Yepe3 BBIXOAHOW TATPYOOK W PETYNATOP YPOBHS KHUIAKOCTH B

He(TEpoBO/I.

18



[Ipu HeoOX0AMMOCTH MOJAYM Ta3a W3 JACMyJbcaTopa B KarieOTOOWHHUK depes
ra3oBO€ IPOCTPAHCTBO TEXHOJOTUYECKOW EMKOCTH Ha Ta30BOM JIMHUM MEXAY
KalJeoTOOMHUKOM H©  JIEMyJIbCAaTOPOM TPEAYyCMOTPEHA 3aJIBIKKA, a MEXIY
JIENYJIbCATOPOM U TEXHOJIOTUYECKONH EMKOCTBIO - Ta30IPOBO/I.

TexHOoIOrn4Yecknii MpoIecC Ha YCTAHOBKE IOJHOCTHIO aBTOMAaTHU3HPOBAaH H
00eCreunBaeT:

- aBTOMAaTHUYECKOE PETYJMPOBAHUE JABJICHUS U YPOBHS HE(PTH B TEXHOJIOTMYECKOU
€MKOCTH;

- CUTHAJIM3ALMIO MPEIEIIbHBIX 3HAUEHUN J1aBJICHUS BEPXHETO U HUKHETO YPOBHEU
He(TU B TEXHOJIOTMUECKOU EMKOCTH;

- MECTHBI KOHTPOJb YPOBHSI TeMHepaTypbl HePTH U AaBICHUS B TEXHOJIOTUYECKOU
€MKOCTH,

- BbIJJa4y CUTHAJIa HA aBTOMATHUYECKOE 3aKPbITUE MPUEMHON JTUHUU YCTAHOBKU MPU
JIOCTUKEHUU BEPXHETO MPEACIbHOTO YPOBHS HE(DTH;

- (opmupoBaHue OOIIETO aBapUIHOTO CUTHAJA HA AUCTIETYEPCKUN MTyHKT.

CenapallnoHHbIE YCTAaHOBKH C IpeaBapUTeIbHbIM cOpocoM Boasl Tuma YIIC
npeaHa3HAYCHBI ISl OTACIICHHUS ra3a oT 00BOAHEHHONW HedTH M cOpoca cBOOOIHOM
MJJACTOBOM BOJIbI C OJHOBPEMEHHBIM YUETOM KOJIMYECTBA OOE3BOKEHHOW HeDTH U
BOJbI, BRIXOJSIIMX M3 anmnapara. Beimyckatorcs ycranoBku tuna YIIC Ha pabouee
nasienne 0,6 MIla crnenyrommx momupukanmii: YIIC-3000/6M, YIIC-A-3000/6,
YIIC-6300/6M u YIIC-10000/6M. OnHoBpeMeHHO pa3paboTaHbl Bce MOAUPUKALIMH
VIIC u Ha pabouee napienue 1,6 MIla.

B mmmdpe yctaHoBOK npuHATHI cneayronue ooo3Hauenus: Y IIC — ycranoBka ¢
npeBapUTEIbHBIM COPOCOM BOJIBI; A — B aHTUKOPPO3UOHHOM HCIIOJHEHUH; TIepBast
uudpa nocie OyKB — IIPOITYCKHAS CIOCOOHOCTE 0 XUIKOCTH (M3/CyT); BTOpas uudpa
— jomycTuMoe pabouee napieHue (kre/cM?); M — MoepHU3MPOBaHHAS.

ABTOMaTU3UPOBAHHBIC YCTAHOBKHM BBHITIOJIHEHBI B MOHOOJIOKE M COCTOSIT W3
CJICYIONIMX OCHOBHBIX dYacTeil: Ojoka cemapamuu W cOpoca BOJBI, 3alOpHO-

pEryJIUpYIONIeH apMaTypbl, CHCTEMbI KOHTPOJISI U YIIPaBJICHUS (PUCYHOK 5).
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biok cenaparuu u cOpoca Bobl TIIyXoi cheprudeckoit meperopoakoit pa3aeincH
Ha JIBa OTCEKa — CemapalMoOHHbIN A 1 OTCTOWMHBIN b. Kaxxap1ii oTcek nMeeT JroK-jas,

HpeIIOXpaHI/ITCJ'IBHBII\/’I KJIallaH U APCHAXXHbIC IITYILCPHI.

/
IHYAICUR &
L

: Tnarmodar A2d2

P

AJpenaxe

Dfopamuas #oda

e L

-
Kenaeobpaaolomens

1 — comio; 2 — HedTepazIMBHAs MOJKA; 3 — pacIpeIeIUTEIIb KUIKOCTH Ha BX0J¢€; 4 —
BBIHOCHOM KarIeOTOOMHUK; 5, 6 — IITy1epHl 171 BbIBOAA HEPTH; 7 —
neppopupoBaHHas Tpy0a; 8 — nepdpopupoBaHHBIN TPyOOIIPOBOI; A —

cenapalnuoHHbIN OTCEK; b — OTCTOMHBIN OTCEK
Pucynok 5 - [lpuanunuansHas cxema ycranoBok tuma YIIC-8000 u YIIC-6300

B cenapannoHHoM oTceke it 60see MOJHOM cenapaiyy U IpeloTBpalleHHs
eHOOOpa3oBaHusl NpeSycMOTpeHa HedTepasnuBHas nojka 2. Jljis paBHOMEPHOIO
MOTOKa B MapajulesIbHO padOTAIONIMX YCTAHOBKAX B CEMAapallMOHHBIX U OTCTOMHBIX
OTCEKaX MMEIOTCS IITYIEPhI ISl COOOIIEHHS X IO KUAKOCTH (B HMKHEH 4acTH) U
ra3y (B BEpXHEH 4acTH).

B orcroiiHOM oTceke I 0oJiee IMOJHOIO MCHOJIB30BaHUS 00BEMA EMKOCTH
UMEIOTCSL paclpenenuTesb 3 KUAKOCTH Ha BXojae, nepdopupoBaHHass Tpyda co
IITYLIEpOM JUIsl BbIBOAA BOABI & M ABa mTynepa 5 u 6 g BbIBoJa He(TH.
PacnonoxeHnue mTynepoB JUisl BbIBOJA HEPTH MO3BOJISIET OCYUIECTBIATh, padOTy
YCTaHOBOK B PEKMMax MOJHOTO M HemosiHoTOo 3anoinHeHus. Ha ycranoske YIIC-6300
NPUMEHSETCS BBIHOCHOW KaruieoTOOMHHMK 4, yCTaHAaBIMBAaeMbId HaJ OTCTONHOU

CEKIIHEN.
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PaboTa ycTaHOBKM MPOUCXOAUT CIAEAYIOMHUM 00pa3oM. [Ipomykuusi cKBaxuH
MOCTYIAeT B cenapalMoHHbIi 0TceK A 1o comty 1 U HeQTepa3nuBHOM MoiKe 2, T1e
MPOUCXOANUT OTIEJICHUE ra3a OT KUAKOCTHOM (pa3pl. OTaenuBminiics HEPTSIHON ra3
yepe3 perysisiTop YpoBHs, OTBOJAUTCS B oTcek b, oTkyna uepe3 kamiaeoTOOMHUK 4 U
PEryJSATOP AABICHUS — B Fa30BbIM KOJUIEKTOP.

B cnyyae nmnpumeHeHUs YCTAaHOBKM Ha TMEpPBOM CTYNEHH cemapaiuu
npeaycMaTpuBaeTca y3ell TpellBapuTeIbHOro orOopa rasa (aemyinbcatop). llpu
UCIIOJB30BaHUM YCTAaHOBKM Ha BTOPOM CTyNEHHM cemapalud MOHTaX Yy3ia
MpeIBapUTEILHOTO 0TOOpA raza He TpedyeTcs.

Bononedtsinas smynbcus U3 oTceka A mepelaBivMBaeTcss B OTceKk b moj
JICVCTBUEM JIaBJICHUS ra3za. [[omyCcTuMbIi iepenaj 1aBieHusl MEXKIy oTcekamMu b u A
He 6onee 0,2 Mlla (B 3aBUCUMOCTH OT JIJTMHBI Karuieo0pa3zoBaTeIsi MEXK]Iy OTCEKaMHu ).
BononedtsiHas sMyibcHs NOCTyHnaeT B OTCTOMHBIM oTcek b uepe3 BxoaHoOU
pacnpenenutens 3. Ilpy 3TOM OCHOBHAsg 4YacTb CTPYyW, BBITEKAOIIUX U3
pacrpenenuTens, ABUKETCA paguajlbHO, a MEHbIIAs 4YacTh — B HaIpaBJICHUU
OJIv>KalIero >/UIMITHYECKOro JHUIIA ammaparta. J[oXonas 10 CTeHOK ammaparta, W
TEepsAs. KUHETHUYECKYIO DSHEPrui0, CTPYH OMYJIbCUH OTPAXKaTbCsl M NPUHUMAIOT
TOPU30HTAIBHOE HAIIPABIICHHUE BJOJIb ammapara. OTCTOSIBIIAsACS BOAA OTBOAUTCS Yepes3
nepdopupoBanHbii  TpyoonpoBon 8. IlpenBapurtenbHo o00e3BOKeHHass HEPTh
BBIBOJIUTCS 4epe3 INTyHepbl 5 W 6, cBsI3aHHBIE ¢ TepdOpUpPOBaHHON TpyOOoM 7,
PACIIOJI0KEHHOW B BEPXHEN YaCTU EMKOCTH.

CucTteMa KOHTPOJIS M YIIPABJICHUS JOJKHA OCYIIECTBIATH:

- perynupoBaHue YpoBHS «HEPTh-Ta3» Ha ypoBHE 2400 mMMm;

- peryirpoBaHue ypoBHs «He(Th-Bo1a» Ha ypoBHE 900 MM;

- peryJIMpOBaHUE AABJICHUS B TEXHOJIOTMYECKONH EMKOCTH;

- U3MEPEHHE KOJIMYECTBA MPEBAPUTEIILHO 00€3BOKEHHOM HEPTH;

- U3MEPEHHUE KOJIMYECTBA cOpachiBA€MOM BO/IbI;

- U3MEPEHHUE KOJIMYECTBa 0OOPOTHON BOJIBI;

- CUTHAJIM3AIMIO IOCTUKEHUSI 3aJaHHBIX MPEJeIbHbIX 3HAUCHUN TaBJICHUS U YPOBHS

He(TU B EMKOCTH;
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- aBapUIHYI0 OTCEUKY 110 BXO/AY IIPOAYKTA IPU JOCTUKEHUH YPOBHSI HETH B anmapare
2600 MM m 3aJJTaHHOM JIaBJICHUH;
- U3MEPEHME JIaBJICHUS U TEMITEPATYPHI.

[Ipu pabore B peXuMe TOJHOTO 3alOJHEHHUS HE OCYIIECTBIISETCS
peryJupoBaHUs YpPOBHS «HE(PTh-Ta3» U CHTHAIM3AIMS aBapUITHOTO YPOBHI,
IpeIBapUTENbHO 00€3BOXKEHHAsT HEPTh OTBOAUTCA YEpe3 BEPXHUU IITyLep I,
CBSI3aHHBIN ¢ epPOpUpPOBaHHON TPyOOH, a IITyLep 6 3aKpbIBACTCS.

CenapanroHHble OJIOYHBIE YCTAHOBKH C HACOCHOM OTKAa4YKOM MpeaHa3HaYEHBI
JUISL cerapanuy HeTH OT ra3a M MojJayu OT CENapUpOBaHHOW HE(TU MOJ HAOpPOM
HAcOCOB Ha OOBEKTHI MOJArOTOBKM HEPTH B CUCTEMAX I€pMETU3NPOBAHHOIO cOOpa U
NOATOTOBKM HE(TH, Ta3a U BOJBI.

Y CcTaHOBKHM B OCHOBHOM COCTOSIT U3 CEMAapallMOHHOTO 0JI0Ka, 0JI0Ka KOJUIEKTOPAa,
0JIoOKa W3MEpEHHs] U PEryJIUpOBaHMs, KOMIUIEKCA CHCTEMbl aBTOMAaTH3ALIMH,
MEXOJIOYHOW OOBSI3KM KOMMYHHUKAIM, YKPBITUS W IUIOIIAAOK oOcimykuBaHus. B
KaueCTBe cenapaTroposB IPUHSTHI cenaparopsl COOTBETCTBYIOLLEH
IIPOU3BOJAMTEIIBHOCTH M pabouux naBiaeHuil. Pa0ota ycTaHOBKM OCHOBaHa Ha
OpeIBapuUTEeIbHOM OTOOpe Ta3a H3 Tra3oHePTSIHOW CMecH B JemyjbcaTope,
OKOHYATEJIbHOM Pa3ra3upOBaHUU B TEXHOJIOTMYECKON EMKOCTU M mojave HeTH Moj
HAIlOpOM HAaCOCOB Ha OOBEKTHI MOATOTOBKH HEPTH.

B Ttabmuue 5 npuBeneHbl OCHOBHBIE TEXHUYECKUE JaHHbIE TPEX THUIIOB
cenapalloOHHbBIX YCTAaHOBOK. [lepBble 1Ba THMNAa yCTAaHOBOK BKJIIOYAIOT JIBA HACOCHBIX
OJl0Ka U TPeTUH TUIl — TPU HACOCHBIX OJioka. OTIEeNUBIIUICS ra3 OTBOAUTCA B
KaIJeoTOOWHUK, TJIe pa3/eisieTcsl Ha JiBa MOTOKa M, MPOXOJs uepe3 JiBa CEeT4YaTbhIX

O0TOOWMHHMKA, OYHIIACTCS OT KaleJIbHOM HepTH 1 HampasiseTcs B razonposos [18].
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Tabnuna 5 - TexHuueckue XapakTepucTUuku yctaHoBoK Tuna Y bCH

[lokazaTrenmu

YBCH-400-
1,6/4

YBCH-1600-
1,6/4

YBCH-6300-
1,6/4

TemnepaTypa oOKpyx)arouien
cpensl, K (°C)

233 + 313 (-40 + +40)

MaxkcumanpHas
IIPOMU3BOIUTEIEHOCTE 10
CHIPBIO, M°/c (M%/cyT)

0,0092 (800)

0,018 (1600)

0,036 (3150)

MakcumainbHoe pabouee
JlaBjieHWe HarHetanus, Mlla

4,0

Pabouas cpena

ceipast HePTh

MakcuMmainbHas
temmneparypa, K (°C)

323 (50)

KHHETUUYECKAs BSI3KOCTb,
m?/c (cCrT)

0,00015 (150)

IUIOTHOCTb, KI/M> 750 + 900
MakcumanbHOe Co/iepKaHue
B paboueii cpene
(oOBeMHBIX), Yo:
CepoBOIOpOaA 0,01
YIJIEKUCIIOTO ras3a 1
MaxkcumanbHbIN Ta30BbIi
dbakTop IpU HOPMAJTHHBIX 200
YCIOBHSIX, M°/M°
MaxkcuMabHbIN YHOC
CBOOOHOTO Ta3a He(PTHIO 2
(00BEMHBIX), Y0
MaxkcuManbHbIi YHOC
KarensHoM He)TH Ta3oMm, 0,1-10°
MM
MaxkcumanbHas
noTpedisieMast MOITHOCTh
CHUJIOBBIM 132 200 315
AIIEKTPOOOOPYIOBAaHUEM,
kBT
Pexxum paboThI HENPEPBIBHBIN
O6LeM“TeXHonorI/I;160K0H 10 40 40
EMKOCTH, M
TaGapuThi, MM 16090x13510xx | 21765x14450xx | 22010x15106xx6
’ 4748 6148 880
Macca, xr, He OoJiee 26600 44500 61000
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2.2 OcHoBaHue J151 IPOBe/IeHNsI PEKOHCTPYKIMHU ra3oBbIx cenaparopos C2, C3

B nannoii paboTe paccmaTpuBaeTCsl pelieHre Mpo0sieM, BBISIBIECHHBIX B XOJI€
paboThl  AByX(}a3HOTO  TOPU3OHTAIBHOTO  cemaparopa  (IIPOOKOYJIIOBHUTEIIS)
npou3BojacTBa AQO  «JI3epKMHCKXUMMAII», OKCIUTyaTUPYEMOIO Ha YCTaHOBKE
IIPEABAPUTEILHOTO COpOCca BOJBI B KAUECTBE CEMApaTOpa MEPBOMl CTYIIECHH.

BoIBlIeHHBIE 3aMe4yaHUsl [OKa3ajd, 4YTO CEenaparop HMEET HU3KYIO

MPOU3BOJAUTEIILHOCTh. JTO OOBSICHSETCS TEM, YTO MpPOIIECC Cerapaluud B JTaHHOM
coCy/ie MPOTEKAeT Ha HU3KOM YPOBHE BCJeICTBUE HEI(PPEKTUBHOM U HEKaueCTBEHHOU
paboThl BHYTPEHHUX YCTPOMCTB.
[Tpu octanOBKE cenaparopa ObUI MPOBEAEH €r0 BHYTPEHHUM OCMOTP (CM. MIPUIIOKEHNE
b). JlanHpie TOBpeXACHHS KOHCTPYKIMM y371a BBIXOJAa Ta3a, Kak BUAHO U3
WUTIOCTpALMi, SIBJISIOTCA CIEJICTBUEM €ro HHU3KOM MPOMYCKHOM CHOCOOHOCTH U
KOHCTPYKTUBHON HETOPAOOTKH.

Bo Bpems npoBeneHus MaTeHTHO-MH(POPMALIMOHHOTO 0030pa ObLIM BBISBIICHBI
OCHOBHBIE JIOCTOMHCTBA U HENOCTAaTKM Ppa3JIMYHOrO BHUAA cemapaTopoB. Jlius
YCTpAHEHHUS  BBIIICTICPEUNCICHHBIX 3aMEYaHUW  TPEUIOKEHBl  pPElICHHUs 10
MOJIEpHU3AM1 BHYTPEHHETO 000PYIOBaHUS CEMapaTopa.

2.3 OcHOBaHUe /1JIs1 MPOBeIeHUs PEKOHCTPYKIIUM Ta30Boro cenaparopa Cl1

Nudopmarust 0OTCYTCTBYET, TaK KaK COJIEPKUT KOMMEPUECKYI0 HHPOPMAIIHIO

2.4 Pexoncrpykuus cenaparopos C2, C3

HN3menenue reomerpuueckoi popmsl oréoiinuka C2, C3
OcHOBOM sBISETCS 3aMEHa IUIOCKOTO OTOOMHOro CToJIa Ha KOHYyC. Takoe
WCIIOJTHEHHE OTOOMHUKA TIO3BOJIUT PABHOMEPHO PACHPENCIUTh JIBIKCHHE MOTOKA B
pa3HBIX HAMPABJICHUSAX W YBEJIWYUTh IMOBEPXHOCTh KOHTAKTa Tra30BOJAOHE(TSIHOMN
CMECH C KOHYCOM, UYTO B CBOIO OUEPEIb JOJDKHO YJIYUILIUTh CeNapauuio )KUIKOCTHA Ha
BXOJIE.
YcTaHOBKA NePeropoaKu Kajar3uilHOT0 THIIA
JlanHast meperopojika TPENCTaBIsACT COOOM CBapHYH KOHCTPYKIIHIO,

pa3ienéHHyl0 Ha HECKOJbKO oTcekoB. Kaxkaplii OTCeK HuMEeT 10 BOCEMb
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HaIPaBJISIONINX PABHOIOJIOYHBIX YTOJIKOB, B KQXKJIOM M3 KOTOPBIX BBITIOJHEHBI Ia3bl
JUIS. YCTAaHOBKM KaJlO3d B TOPU3OHTAJIBHOM IMOJOKeHUU. OTCeKH Mexay cobOoi
pa3iereHbl METAUTMIECKUMH JTUCTaMH. BCsl KOHCTPYKITHS B HIDKHEH YaCTH OTIMPACTCS
Ha MaCCHBHBIC YTOJIKH, JIS)KAITUEe Ha onopax. [l mpeaoTBpanieHus CBOOOIHOTO X0 1a
KATIO3W B TMMa3ax MPEIyCMOTPEHO WX NPWKATHE IIOCPEACTBOM YTOJKOB U3
ATFOMUHUEBOTO CIUIaBa, KOTOPHIE B CBOIO OUYEPEab KPEMATCS K COOTBETCTBYIOIIUM
HAIPaBJIAIONIMM  yroJIkaM C IIOMOINBbI0 00JTOBOro coeawHeHHS. KpermieHue
KOHCTPYKIIMM K KOPITyCy cemaparopa 00eCIeurnBacTCsl CBAPHBIM COEAUHEHUEM C
HCIIOJIb30BaHUEM JIOTIOJTHUTEIBHBIX MPOMEKYTOUYHBIX HAKIIAJIOK.

[Teperopogka TakoW KOHCTPYKIIMM B JaHHOM cJllydae BBICTYIIaeT Kak
YCIIOKOMTEIb MTOTOKA Ta30BooHeTsIHON cMecH. [IpeomoneBas meperopoaky, mOTOK
paccianBaeTcs Ha MHOXKECTBO YacTeH W IOCJe MPUXOIUT B CIIOKOMHOE COCTOSHUE,
KOTOpOE€ HEOOXOIUMO IS €T0 JaJbHEHIIIETO ABMKEHUS TI0 CEemapaTopy.

YcTraHOBKA ceTYaToi MeperopoaKu

[Teperopoaka ceryaToro THIa NPEACTABISAET COOON MPOCECYHO-BBHITIKHBIC
JIUCTHI, TIPUBAPCHHBIE K OankaM, B POJM KOTOPHIX BBICTYMAIOT MIBEIUICPHI JETKOM
cepuu. [l MONMOTHUTENTBHOM OIOPHI JUCTOB MEXAY OajdKkaMH MCIOJb3yIOTCS
METaJUTMYECKUE TIOJIOCHI. Bes KOHCTPYKIMS KpEemuTCs K KOPIYCYy cemaparopa
MTOCPEJICTBOM CBapKH.

Takoe BBIMOJIHEHHE TEPETOPOAKU oOecreurnBaeT A(h(PEKTUBHYIO Cemaparuio
KUIKOCTH, CTIOCOOCTBYET BBITCCHCHHIO TIPOMEKYTOYHOTO CJIOS MEKIY ITy3bIPhKaMH
rasza, uX KOQJIECIICHIIMU U OTJEJICHHUIO OCTAaTOYHOI'O ra3a OT CMECH, a Takxke Oyner
CIOCOOCTBOBATH YBEIIMUCHHIO ITPOU3BOIUTEIIBHOCTH cerapaTopa.

N3meHeHHe KOHCTPYKIMH y3J1a BbIX0/1a ra3a

OcHOBHOI 3amayeil SBIAETCS HE3HAYMTEIHHOE YBEIMUYCHHUE Ta0apUTHBIX
pasMepoB Kopoba ¢ MEeJTbI0 BRIMIOJHEHUS B HEM JIOMTOJIHATEIILHOTO TIPOITYCKHOTO OKHA
JUTSL Ta3a, 9TO B CBOKO OYepe/b 00CCIIEUUT YCTAaHOBKY JOIOJHHUTEIBHBIX CTPYHHBIX
KaruieysoButenei. JIJis yKpemieHuss KOHCTPYKIMH TPeyCMaTPUBACTCSl TOCTAaHOBKA
pé€Oep B BHIE PABHOMOJOYHBIX YTOJKOB, TMPEMATCTBYIOMIUX B JajdbHEHIIEM

nedopmaruu kopoda. Takoe BBIIOJHEHNE YBEIUYUT MPOIYCKHYIO CITOCOOHOCTH y371a
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N YCUINT €TI0 KOHCTPYKIHIO.

2.5 Pexoncrpykuus cenaparopa Cl1
WNHupopmanust OTCYyTCTBYET, TaK KaK COIEPKUT KOMMEPUECKYIO0 HH(POPMALIUIO

2.6 Pac4éT TOJIMHBI CTEHKH cernmaparopa

[Ipu pacuére TOHKOCTEHHBIX COCYJIOB, pa0OTAIOUIUX MO BHICOKUM JaBJICHUEM,
MPUMEHSIOT CIEIYIOIIME TEOPUH IPOYHOCTH:

[lepBas Teopusi MPOYHOCTH — HAMOONBIIMX HOPMAJIBHBIX HAMPSHKEHUU, IO
KOTOPOM 3a pacu€THOE€ MPUHUMAIOT HaWOOJbIIEE KOJBIEBOE HAIPSKEHUE,
ompeeieMoe i1 TOHKOCTEHHBIX COCyA0B 1o ¢opmylie, [1a:

_Px-Dc
O =——",
2-S (1)
rae PP — pacuétHoe naBnenue cenaparopa, [1a;

DC — cpennuii nuameTp cenaparopa, M;
S — TOJIIIMHA CTEHKH CcenapaTropa, M.

IIpum pacuére nomyckaem, 4To:

o =[ol (2)
rae [O-]T — IOTIyCKaeMble HaNpsDKeHUs mpu paboueit Temmneparype, [la.
[O']T =0,407, 3)
rae °T — npexmen TekyuecTH MaTepuana, mus ctamu 0912C ©T = 345
MIla.
Jlonmyckaemble HanpsKeHUs pu padbouen Temmneparype, Ila:
[c], =0,4-345-10° =138-10°.
Cpennuil quameTp cenapaTtopa pacCUUTBHIBAeTCS MO popMmylie, M:
D, =Dy +5, (4)
rae Dp — BHyTpeHHHMH nuameTp cenmaparopa, M.
Otcroaa ToNnMHA CTEHKU cenapaTopa paBHa, M:
P.-D
i 2'[‘1;]T iB)PP . )
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[To popmye (5), m:

3,5-10°.4,5
S= 6 6
2.138-10° -3,5-10

=0,058.

Cpennuii tuameTtp cenaparopa mo Gopmyie, M:
D. =4,5+0,058 =4,558.

HaubGonbmee KOJIBIICBOC HAIIPAXKCHUC, ITa:

3,5-10°-4,558

o —138-10°.
2-0,058

Bropas Teopusi npoYHOCTH — TEOpUsI HAMOOJIBIINX KacaTeIbHBIX HANPSKEHUH, 1O
KOTOPOH 32 SKBUBAJICHTHOE HAIIPSHKEHUE OEPYT pa3HULLy MEKY HAMOOIBIINM U
HAaMMEHBIIUM HaIPSHKECHUSAMU.
DKBUBAJICHTHOE HANPSIKEHHUE B cenapaTtope, [la:

0, =0,—03, (6)
rae o; — HauOoJipllee HaIIpsDKEHHE B cenaparope, 1la;

04 — HauMEHbIIIEee HAIPsDKEHUE B cenaparope, I1a.

I[JIH TOHKOCTCHHBIX COCY/ OB, pa60Ta}OH_II/IX 104 BBICOKHUM HAaBJICHUCM,

HauOoJIbIIICE HAIPSKEHUE paccunuThIBaeTCs 1o dopmyiie, [1a:

Fr-Dc ()
O, =0 =——.
LR 2.
Haumensiee nanpsixenue B cenaparope, [1a:
OTtcro/1a 5KBUBAJICHTHOE HAIpsHKEHUE B cenaparope, [1a:
Oy = :
2-S

PacuérHas (popMyIa TOJIMHBI CTEHKH IPH 0 =[0 |, M:

PP'DB

“2.[o], 3P, (19

S

ITo bopmyne (5), m:
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3,5-10°.4.5

5= . ==0,059.
2-138-10° -3-3,5-10

SHCpFGTI/I‘ICCKa}I TCOPUA ITPOYHOCTH.
B JaHHOM CJIy4ac 3KBHBAJICHTHOC HAIIPAXKCHUEC PACUUTBIBACTCA 110

dbopmyie, [1a [9]: (11)

o :\/0,5-[(01( —ch)2 +(o% —O'R)2 + (o —O'R)2:|,

re o,, —MepuAHOHAIBHOE (IPOJOIbHOE) HANpsKEHHUE, [1a;
Or — HOPMalIbHOE HampspkeHue, I1a.

PacuérHas dopMmya TOIIUHBI CTEHKH 110 SHEPTreTUYECKON TCOpUH
MPOYHOCTH, M [9]:
Pr-Dg

= 12
2,3-[0],-P» 142

S

ITo popmyme (24), m:

. 3,5-10°-4,5
2,3.138-10% -3,5-10°

=0,051.

MepuaunoHansHoOe (TIpo0TabHOE) HanpsbkeHwue, [1a [9]:

Pp - Dg (13)
oy =—""".
M= 4.5
[To popmyme (25), I1a:

3,5-10°-4,5

oy = =77,2-10°.
M 4.0,051

I[J'ISI TOHKOCTCHHBIX COCY/OB, pa6OTa}OH_II/IX I10J] BBICOKHMM JAaBJICHUCM,
HOPMAJIbHOC HAIIPSIKCHUC PACCUUTBIBACTCA KaK, ITa: (14)
O-R = _PP .

DOKBUBAJICHTHOE HampspKeHue 1o ¢popmyre, [la:

oy = \/O,5~[((138— 77,2)? +(138+3,5)° + (77,2+3,5)2).106} ~123.10°. (15)
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AnHanuz JaHHBIX paC‘IéTOB IMOKAa3bIBACT, YTO HAMMCHbBIIIAA TOJIIIMHA CTCHKHU

cenaparopa Mojaydaercs Mo TPeTbei TeOpUH MPOYHOCTH.

2.7 Pac4yéT cBapHOro mBa

I[OHYCK&CMBIC HaIIPAKCHUA TJIA CTBIKOBBIX CBAPHBIX COGI[I/IHGHI/Iﬁ

. 16
MAaITMHOCTPOUTCIIBHBIX KOHCTPYKIHH, I1a: ( )

[o],=0.9[c].

rae [o] — nomyckaemoe HanpsikeHue 0CHOBHOrO MeTaia, I1a. Jis cram 09T2C
[0] = 138 MIlIa.
Jlonmyckaemble HAPsKEHUS 11 CBAPHOTO 1IBa, 11a:
[c],=0,9-138-10° =124,2-10°.

HOHYCKaeMaH Harpyska Aajis1 CBapHOIro COCANMHCHUA IIPU PACTAKCHHUA

pacuuTbiBaeTcs no ¢popmyie, H: (17)

riae | — nMHa cBapHOTO IIBa, M;
A — KaTeT cBapHOro 1IBa, M.
JlnmuHa cBapHOro 1mBa, M:
| =27zR,, (18)
rae Ry — HapyxHbI paguyc cepsbl, M.
JlmuHa cBapHOTo 1mBa 1Mo hopmylie, M:
1=2-314-2,295=14,4.
Jlonmyckaemasi Harpy3Ka Jijisi CBApHOTO CO€IMHEHUS TP pacTsixeHuu, H:
F, =124,2-14,4.0,012 = 21,46 -10°.
Harpy3ska Ha pa3psIB cCBapHOTro mBa Beraucisercs, H:
F=A-P,, (19)

rae A — IIomaah ce4eHus, M2,

[1nomans ceueHns pacCUUTHIBAETCS 110 (GopMyIIe, M2
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A=4zR% —47R3,,,
rie Rpy — BHyTpeHHUl paguyc chepsl, M.

[nomans ceuernus 1o popmyne (31), m?:
A=4.314-2,295-4-3,14-2,265=0,38.

Harpyska Ha pa3psiB cBapHoro mBa no ¢opmyie (30), H:
F =0,38-3,5-10° =1,33-10°.
Ycnosue F < F Boimonnsercs.
2.8 IIpoyHOCTHOM aHaIU3 KOpoda
I'eomeTpus u 3anervieHue

TouHOCTH 3alleICHUS B JaHHOM aHaJInu3€ ObLIa orpcaciicHa ¢ IOMOIIbIO
mapamMCcTpa 3SHAYNMMOCTH.
ITo YMOIYaHNUIO YCTAHOBJICHO HYJICBOC 3HAYCHHNEC 3HAYUMOCTH.

Taomuma 6 — Cratuctuka

[Tapamerp En. usmepenus Bennuuna
912,0
Pa3mep orpannunBaromieil paMmku MM 418,4
2032
Macca geranu KT 400,7

O0BEM neranmu MM 5,098e+007

[TapameTp 3HAYMMOCTHU CETKH - 0

Y3161 - 15608
DNIEMEHTBI - 7538

[Tpumedanue: pa3Mepsl OTpaHUIMBAIOINICH PAMKHU MTPEACTABICHBI JJIMHAMHA B
rio0abHON cucTteMe KoopauHat X, Y u Z.

/laHHbBIE 0 MaTepuaJie

Crnenyroliiee noBeieHUE MaTeprala MpeAnoNI0KUTEIBHO ISl JAHHOTO
aHanuza:
- Jlunelinoe — HampsHKEHUE TIPSIMO MPOTIOPIIMOHAIBHO JiehOpMaIIHH;

- [locTosiHHOE — BCE CBOMCTBA TEPMOHE3aBUCHUMBI;
- OTHOPOIHOE — CBOMCTBA HEU3MEHHBI Ha MIPOTSHKEHUH BCETO 00BEMA;

- HSOTpOHHOC — CBOMCTBa MaTcpHrajla OJNMHAKOBBI BO BCCX HAIIPABJICHUAX.
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Taomuma 7 — Cranb
[TapameTp En. n3mepenus Bemnunna
Monyns FOHra MIla 2,1e+005
Koaddumment Ilyaccona - 0,275
MaccoBas IIII0THOCTh Kr/mm® 7,85e-006
[Ipenen TekydyecTu npu MIIa 3450
pacCTSKEHUU
[Ipenen mpoyHOCTH NpU MIIa 470.0
pacTsSHKEHUU

Harpy3ku u 3aBUCUMOCTH

Crnenyroiye Harpy3Ku U 3aBUCUMOCTH JICUCTBYIOT Ha OTAE/bHBIE 00JaCTH

netanu. O0iacTu ObUTH OIpEIeNIeHbI MyTEM BhIOOpA TOBEPXHOCTEH, IIUIIMH/IPOB,

pEOep MM BEPILUH.

Tabnuna 8 — Onucanue Harpy30K ¥ 3aBUCUMOCTEN

Nmsa Tun Ex. Bemnanna Bektop
HU3MEPEHUS
Jasrenye 1 [ToBepxHOCTHOE MIa 2,0 i
JlaBJICHHUE
UneanpHas NneanwvHas onopa
ornopa 1 TIOBEPXHOCTH ] ] i
Tabnuna 9— Peakiiuu 3aBUCUMOCTEH
Mnis Mapamverp En. Bemuuuna
U3MEPCHUS
Cuna H 1,891e+006
-2,507e-004
BexTop H -1,853e+006
NneanpHas omopa 1 3,76e+005
MowmeHT H-mm 2,043e+009
2,043e+009
Bektop MomeHTa H-Mm 1,443
47,93

HpI/IMe‘IaHI/ICI BCKTOPHLBIC JAHHBIC COOTBETCTBYIOT rJ100aJIbHBIM KOMITOHEHTAM X,

YuZ.
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PesyabTaTnl

B ta6mume 10 npuBenaeHsI Bce CTPYKTYPHBIE PE3YIbTAThI, TOTYICHHBIC B
X0Ji€ aHanu3a. B ciexyroiiem paznelie npeacTaBiIeHbl WILUTIOCTPALIMU KaXI0TO
pe3yJibTaTa, HAHECEHHOTO HA MOBEPXHOCTH JICTANIH.

3amnac NpOYHOCTH PaCCYUTAH HA OCHOBE TEOPUH ITPOYHOCTH IIPHU
MaKCHUMaJIbHOM 3KBHUBaJICHTHOM HaIPsXKEHUHU TUIACTUYHOIO MaTtepuaia. B
Ka4eCTBE MPEACIBbHOIO HAMPSHKEHUS YKA3aH NMPEes TEKYUECTH IPU PACTKEHUN

Martcpuaiia.

Tabnuna 10 — CTpyKTypHBIE pe3yabTaThl

ITapametp Ex. Hauano Oxkonuanue
U3MEpEHUs
DKBUBAJIEHTHOE MIIa 4147 1111
HaIpsHKEHUE
Makc. rimaBHOE MIIa -227.6 1311
HaIpsHKEHUE
MuH. riiaBHoe MIIa -1293 245.6
HaIpsHDKEHUE
Hedopmanns MM 0,0 28,32
Koag. 3anaca ) 0,1864 -
POYHOCTH




3 TEXHUKO-9KOHOMMNYECKOE OBOCHOBAHUE OIITUMU3ALIUN
YCTAHOBKH NPEIBAPUTEJBHOI'O CBPOCA BO/IbI

KaJIBKyJISIIII/IH 3aTparT HAa MOACPHU3ALINIO CeNMAapaTOpPOB NrOPU30HTAJIBbHBIX CZ,
C3.

Nudopmarnus 0TCYyTCTBYET, TaK KaK COJIEPKUT KOMMEPUECKYI0 HHGOPMALIHIO

KanbkyJasiuus 3aTpaT Ha peKOHCTPYKIHIO cenapaTopa ropusontraabHoro Cl1.

WNudopmarius 0TCyTCTBYET, TaK KaK COJIEPKUT KOMMEPUECKYI0 HHPOPMAITUIO
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. 3AJJAHHUE K PA3SJIEJTY
«PUHAHCOBBIU MEHE/IKMEHT, PECYPCO®DPEKTUBHOCTbD

N PECYPCOCBEPEXEHHUE»
OOyuaromemycsi:
I'pynna U0
O-2bM11 [TpoxonbeB Bagumup JIMutpreBny
WuxeHepHas 1IKoIa Otnenenue HehTerazoBOro
Ikona OTesienne MKOJIbI
IIPUPOJHBIX PECYPCOB aena
Pazpabotka n sKcruTyaTamnus
Yposens Maructparypa Hanpasaenne OIIOII HE(PTSIHBIX U Ta30BBIX
o6pazoBanus patyp p 3
MECTOPOKACHUI
Tema BKP:

MopepHu3anusi TOPU3OHTAIBHBIX CENAPATOPOB YCTAHOBKH NPEABAPUTEILHOIO cOpoca
BOJbI Ha BaHKOpCcKOM He()Tera3oKOHAeHCaTHOM MecTopoxaeHun (KpacHosipckuii Kpaii)

Hcxonnbie nanHbie K pasgeny «©UHAHCOBbIH MEHEIKMEHT, pecypco3PpeKTUBHOCTL H

pecypcocoepeskeHnex:

1. Cmoumocmv  pecypcos HAY4HO20
uccnedo8ans (HH):  mamepuanvho-
MEXHUYECKUX, SHep2emuYecKux,
¢unancoswix, UHDOPMAYUOHHBIX u

yenoeedyecKkux

Onenka CTOUMOCTH MaTepHaIbHO-TEXHUIECKUX,
SHEPTeTHUYECKUX, (MHAHCOBBIX, WH(OPMALMOHHBIX H
YeJIOBEUYECKUX pecypcoB Ha MOJIEpHH3ALIHIO
TOPU30HTAIBHBIX cernapaToposB YCTaHOBKHU
npeaBapuTeabHOro copoca Boabl Ha Baskopckom
HePTera3oKoHICHCATHOM MECTOPOXKICHUU

2. Hopmvl u Hopmamuevl pacxooo8amusl
pecypcos

[Ipuka3z Munnpuponsl Poccun Ne639 ot 20.09.2019
«O0 ytBepxnaeHun [IpaBui MOATOTOBKHM TEXHUYECKHX
MPOEKTOB pa3paboTKu MECTOPOXKICHUH
YTIIEBOIOPOIHOTO CHIphs» (pen. 6.10.2020)

3. Hcnonvzyemas cucmema
HAN02000NI0J4CeHUs, ~ CMABKU  HAJI0208,
omuucnenu, OUCKOHMUPOBANUS u
Kpeoumosanust

Hanorossiii konexc PO yacts 1

D3 Nel146 ot 31.07.1998 (pex ot 19.12.2023 Ne 611-D3)
Hamnoroseiit kogexc P® gacts 2

®3 Nel17 ot 5.08.2000 (pem ot 25.12.2023 Ne 643-D3)

Ilepeyens BOMPOCOB, MOIJIEKANIMX HCCIET0BAHNIO, TPOEKTHPOBAHUIO U pa3padoTKe:

1. OyeHnxa Kommepyecko20 NomeHyuald,

nepcneKmusHocmu u anbmepHamue
nposedeHust HN c nosuyuu
pecypcoappexmusrocmu u
pecypcocbepedsicenus

OO0ocHOBaHME MEePCIEeKTUBHOCTH MIPOBEJICHUS
MOJIEpHH3ALIHIO TOPU30HTAJIBHBIX cenaparopoB
YCTaHOBKHM  IIpPEBapUTEIbHOr0 cOpoca BOABl Ha

BaHkopckoM He(Tera30KOHICHCATHOM MECTOPOXKICHUU
C IEJbI0 YMEHBIICHUS KOJIMYECTBA MOATOTABIMBACMON
JKUAKOCTH 3a CYET YBEIHUYeHHUs cOpoca IOATOBapHOM
BOJIBI

2. Ilnanuposanue npoyecca ynpasieHus
HTHU: cmpyxkmypa u epagux nposedenus,
O10001cem, pucku U OpeaHu3ayus 3aKynoK

Pacuer 1oxo0B 1 3aTpat HA MPOBEACHUE MOICPHU3AITHH
TOPU30HTATHHBIX CemapaTopoB YCTaHOBKHU
nmpenBapuTenbHoro cOpoca Bombl Ha BaHkKOpckoM
He(TEra30KOHICHCATHOM MECTOPOXKICHUH

3. Onpedenenue pecypcholl, (uUHAHCOBO,
9KOHOMUHECKOU d¢hpexmusrocmu

OneHka 3KOHOMHYECKOH 3()()EeKTUBHOCTH MPOBEICHUS
MOJIEpHU3ANN TOPU30HTAJIBHBIX cernapaTropoB
YCTaHOBKH IIPEABAPUTEIHHOTO cOpoca BOABI C Yy4ETOM
MPUMEHSEMOT0 00OPY/IOBaHHUA M MPOTHO3HBIX 00HEMOB
cOpoca MoATOBapHOI BOJBI

Ilepeyenb rpaguyeckoro marepuaJja:

Tabaums!

1. MaKpOBKOHOMI/I‘IeCKI/Ie ImoKa3aTe/Ii U pacy€T YUCTHIX LICH
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No ook~ wd

YIIH

PucyHkun

JluHaMuKa KamuTaIbHBIX BIOXCHHA, MITH. pyO0.
ComnocraBieHne TEXHHKO-I)KOHOMHYECKHX OKa3aTelNell 0 U ToCie MOJepHU3aui 000pyI0BaHHs

1. Awnanu3 uyBcTtBUTENbHOCTH YJIJ] K M3MEHEHUIO TApaMEeTPOB

OcHoBHbIe Hajoru Poccuiickoit denepanuu s Hedrerazomo0bIBAOIINX MPEANPHUITHI
CTpyKTypa U pacdeT TEeKYILIUX 3aTpaT MO CTaThsIM KaJbKYJIALNUN
[IporHo3Hele ro10BBIE TTOKA3aTEeIN pa3paboTKN MECTOPOKICHHS
Pacuer croumoct MonepHuzanuu obopyaoBanus YIIH

JaTa BbIga4uu 3a1aHUsA K pa3Jesly B COOTBETCTBHH € KAJICHAAPHBIM Y4eOHbIM 15.01.2024
rpagpuxkom o
3aganme  BbIIAT  KOHCYJBTAHT 1o  pasgeay  «OHHAHCOBBIH  MeHEIKMEHT,
ecypco3(ppeKTHBHOCTD M pecypcocOepeKeHne»
JoKHOCTH [ %(0] Yudenasi cTeneHb, 3BaHNe Hoanucek JlaTta
[Tpodeccop Lapd Mpuna I1.3.H., JOLICHT 15.01.2024
BanepbeBHa ’
3agaHue NPUHAJ K HCIIOJTHEHUI0 00yYAIOIIUICS:
I'pynna (07 (0] Honnuch Hdarta
0O-2bM11 [IpoxonweB Biagumup JimutprueBud 15.01.2024
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4 ®UHAHCOBBI MEHE[)KMEHT, PECYPCO2®®EKTUBHOCTb
PECYPCOCBEPE/KEHUE

Texymmii paznen auccepTallii MOCBSIIEH OMNPEIEICHUI0 YKOHOMHUYECKOU
2 ()EKTUBHOCTH TPOBEACHUS MOJCPHHU3AIMA TOPU3OHTAIBHBIX CEMapaTopoOB
YCTAHOBKU  MPEABAPUTEILHOTO cOpoca BOJBI C YYETOM IPUMEHSEMOTO
000pyI0BaHUs U IPOTHO3HBIX 00bEMOB cOpOCa MOATOBAPHOI BOJIBI.

4.1 MaKp03KOHOMI/I‘IeCKHe nmoxra3aTejim 1 pacueT YUCThIX IECH

BryTpennsis mena HedTH pacCUMTBIBaeTCS Ha y3jie ydera HepTtwm 1O
METOJIMKE, UCTIONB3YEMOM BO BCEX BEIYIIUX HEPTSIHBIX KOMIAHUAX, paOOTAIOMIUX
Ha Tepputopun P®. B cooTBeTCTBHM € 3TOM METOAMKOMW, yucTas LeHa Ha KYY
Henponosb3oBarenss (Netback) paccuuTbiBaeTCss M3 1IEHBI Ha BHEUIHEM PBIHKE
MyTeM BBIUUTAHUS BEJIMYMHBI YKCIIOPTHON MOILIUHBI U TPAHCIOPTHBIX PACXOJIOB.
Makpo3KOHOMHYECKHE TOKa3aTeid M pacyeT YHUCTBIX LEH MpEeACTaBICHbl B
Tabnuie 1.

Ilena nHa HedTr Mapku «lOpanc», Kypc momiapa CpeaHETroJ0BOW B
paccMaTpUBaEMblil IEPUOJ MPUHSTHI COTJJACHO OCHOBHBIM MOKa3aTeasiM 0a30BOTO
BapuaHta [IporHos3a comuasbHO — 3KOHOMHMYECKOTO pa3BUTHUS Poccuiickoi
denepanuu, €KEeroJHO My0IMKyeMoM MUHHUCTEPCTBOM 3KOHOMUYECKOTO Pa3BUTHS
[1]. B pacuete nedptu Mapku «FOpaiscy» B 6appenu ucnosb3yercs koddduiment 7,28
(6appeneii B ToHHE). OCHOBHBIE MAKPOIKOHOMUYECKUE TIOKA3aTEN HEOOXOIUMBIE
JUTSL TalTbHEHIIIETO pacueTa MpeACcTaBiIeHbI B Ta0mie 13.

Tabnuna 13 — MakpodKOHOMHUYECKHE TMOKA3aTENH

TNonbr [lena Ha HepTH Mapku Kypc nonnapa cpenneronoBoi,
«¥Opaicy, py©. 3a momn. CILIA
noin. CIIA 3a 6appenb
2023 85,0 90,1
2024 80,2 91,1
2025 76,2 92,3
2025 76,2 92,3

BenuunHa TpaHCIOPTHBIX PACXOOB MPH  SKCIOPTHOW  pean3aluu
paccuuThIBacTCs B COOTBETCTBUU C [Ipmkaszom DenepasibHOM aHTUMOHOIIOJIBHOU

cimy)k0b1 (DAC Poccun) Ne 755/23 ot 25.10.2023 r. ITokazaTenu 3KOHOMHUYECKOM
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s PekTUBHOCTH pa3paboTk BaHKOPCKOro MECTOPOXKICHHS OIpeAcieHbl B
YCJIOBUAX JEHUCTBYIOIIEH HAJIOTOBOM cucTeMbl. lleHa Ha ra3 mpeacrtaBiseT coboi
OKHJJAEMYI0 CTOMMOCTh ITOCTaBKH Ira3a CTOPOHHUM noTpedutensm B 2023 roay 1o
JTAHHBIM TI0JIb30BaTeNsl Hellp. PacueTsl BBINMOJIHEHBI B pealibHBIX IIeHaX 0e3 yuera
UHQISAIIH.

duHaHCUPOBAHUE MPOEKTa MPEIOIaraeTcs 3a cueT COOCTBEHHBIX CPEICTB
HEJIPOIIOJIb30BATENS.

4.2 CucTteMa HAJIOTOB M ILIaTEXKel
Henpononp3oBarens  BbIIIaUMBAaeT BCE  HAJNOTH, IIPEIYCMOTPEHHBIC

JEeWCTBYIOIIUM 3aKOHOIaTeIbCTBOM PD, ¢ y4eToM MOIpaBoK, BCTYIHUBIIUX B CHITY
Ha MOMEHT pacueToB. B Tabnuiie 14 npencraBieH nepeueHb HAJOTOB U IJIATEXKEH,
BKJIIOUYEHHBIX B OSKOHOMHYECKYIO OIIEHKY BapHaHTOB pa3pabOTKH, W IIOKa3aH
MOPSIJIOK WX pacyerTa.

Tabmuua 14 — OcHOBHEIE HaJIOTH Poccuiickoit denepanyu VIS

He(dTerazo00bIBAIOIINX TPETPUSTUI

Bun nanora CraBka Hajora u 0a3a Ha4HNCIEHUS

1 2

Ha/zoeu, OMHOCUMbLE HA cebeCmOUMOCb

1. Hanor Ha nmoObray | PacuerHas craBka:

MoJie3HbIX uckonaeMmblx | Hedts

2019 r. — 11143 py6. 3a ToHHY;

2020 r. — 6585 py0. 3a TOHHY;

2021 1. — 13999 pyO®. 3a ToHHY;

2022 1. — 15302 pyO©. 3a ToHHY;

¢ 2023 r. — 14700 py06. 3a TOHHY.

HanoroBas craBka 919 — c¢ 2019 r. ymHOXkaeTcs Ha KOd(pQUIUEHT,
XapaKTepU3YIOUMKA TUHAMUKY MHUPOBBIX LeH Ha HepTh — K. IlomyueHnoe
MIPOM3BE/IEHUE YMEHBIIIAEeTCS Ha BETMUNHY MoKa3arens v, XapakTepu3yIoIIero
0c00EHHOCTH JT0OBIYU HEPTH.

Ky = (I-15)*P/261, tae

I — cpemuuii 3a HAJIOTOBBIN TIEPHOJT YPOBEHB IieH HedTH «HOpascy» B momtapax
CIIA 3a 6appens;

P — cpenHee 3HaueHue 3a HaJIOTrOBBIN Mepuoj Kypca fomiapa CLIA k py6aro,
ycraHaBnuBaemoro LlentpanbabiM 6ankoMm PO;

Hm = Ky * Kig * (1 - K3 * K * Kigs * Kian) - K, Te

Kupmu paBHo 559 — ¢ 1 sauBaps 2018 r.

Kk paBHo 306 — ¢ 1 ssHBapst mo 31 nexabpst 2019 r., 357 — ¢ 1 ssHBaps mo 31
nexabdps 2020 ., 428 — ¢ 1 suBapst mo 31 nexabps 2021 r., 0 — ¢ 1 suBaps 2022
T.

B cnyuae, ecnu BenmuunHa HavyaJbHBIX M3BJIEKaeMbIX 3amacoB Hedtu (Vi) mo
KOHKPETHOMY y4YacTKy HeJJp MEHBIIIE 5 MJTH. TOHH M CTEIleHb BEIPA0OTaHHOCTH
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3amacoB (Cp3) KOHKpPETHOrO Yyd4acTKa HeAp, MeHbumie win pasHa 0,05,
koaduiuent Kz paccuntsiBaercs mo popmyiie:

K3=10,125x V3 + 0,375

KoapduumeHT, xapakTepu3youii cTeneHb ciIokHocTU n100bun Hedtu (Ky),
IIPUHUMAETCSL:

1) paBubM 0,2 - ipu 70OBIYe He(YTH M3 KOHKPETHON 3aJI€KH YTIIEBOJIOPOTHOTO
CBIPBSl C YTBEPIKIEHHBIM MOKa3aTesIeM IIPOHUIaeMocTH He 6ontee 2-10 ) mxm?
1 3¢ PeKTHBHON He()TEHACHIIIIEHHON TOMIIMHOMN IUIACTa M0 YKa3aHHOW 3alIexkH
He 6omee 10 MeTpoOB;

2) pasubM 0,4 - ipu 100BIYe HEPTU M3 KOHKPETHOH 3aJIEKHU YTIIEBOAOPOIHOTO
CBIPBS C YTBEPIKICHHBIM TOKa3aTesleM NpoHunaeMocTtu He 6onee 21072 mxm?
1 3 dexTrBHOIN HePTEHACHIIIEHHON TOJIIIMHON IUTacTa MO YKa3aHHOM 3aJIeXu
6omee 10 MeTpoOB;

3) paBubM 0,8 - pu 100BIYe HEPTU M3 KOHKPETHOH 3aJIEKHU YTIIEBOAOPOIHOTO
CBIPbs, OTHECEHHOH K NPOAYKTHUBHBIM OTJIOXEHUSIM TIOMEHCKOHW CBHTHI B
COOTBETCTBMM C JAHHBIMHM TOCYJAapCTBEHHOro OajaHca 3alacoB IOJIE3HBIX
HCKOTIaeMBbIX;

4) paBHpIM | - mpu g00bIYe HEeTH M3 MPOYUX 3aNEKEU YIIIEBOIOPOIHOTO
CBIPbSI, XapaKTEPUCTHKH KOTOPBIX HE COOTBETCTBYIOT XapaKTEPUCTHKAM
CTHKaM, YKa3aHHBIM B MOJAMyHKTax 1 - 3.

Koadpduumentr Ky B pasmepe, ycraHOBICHHOM moxamyHktamu 1 - 3,
npuMeHsiercs A0 uctedeHusa 180 HaAIOroBbIX MEPHOJOB, HauuMHarommXxcs ¢ 1
SIHBaps. Tofa, B KOTOPOM CTEI€Hb BHIPAOOTAaHHOCTH 3alacoB KOHKPETHOM
3aJIe)KH  YTIIEBOJOPOAHOTO CHIPhsl mpeBbicwia 1 mpoueHt. Ilo ucredeHun
YKa3aHHOT'O CPOKa 3HaueHue K03 uIreHTa MpUHUMAETCS PaBHBIM 1.
CreneHp BBIPa0OOTAHHOCTH 3aIaCOB KOHKPETHOW 3aleXH YIJIEBOAOPOIHOIO
ChIpbsl Ui menel pacdera koddduumentoB Kg um Kps paccumrtsiBaercs
HAJIOTOTIJIATENBIIMKOM B COOTBETCTBHH C IJAHHBIMH FOCYIapCTBEHHOTO OanaHca
3aI1acoB IOJIE3HBIX MCKOMAEMBbIX, YTBEPKIECHHOTO B TOXy, MPEALIECTBYIOLIEM
roJly HaJIOroBOro nepuoaa

B cnyuae, ecnu 3nauenne kodddunpenta Ky s 3aj1exu yriieBoJJOpOIHOTO
CBIPbSI COCTaBJIsIeT MeHee | M cTeneHb BhIpaOOTaHHOCTH 3alacoB yKa3aHHOU
3aJIe’KU YIIIEBOAOPOIHOTO CHIPbst Oojbiie uin paBHa 0,8 ¥ MeHbIIE UM paBHA
1, koaddurment K/IB paccuntsiBaercs mo popmyiie:

KL[B = 3,8-3,5*N)1]3/V)1]3, rae

Nzg - cymMMa HAaKOIUIGHHOM MJ00bIYM HepTH 10 KOHKPETHOM 3aJieku
YIJIEBOIOPOTHOTO CHIPhS (BKJIIOYAsi MOTEPH HPH J0OBIYE) B COOTBETCTBHU C
JaHHBIMH TOCYAapCTBEHHOTO OanaHca 3amacoB IIOJIE3HBIX HCKOMAaeMBIX,
YTBEP>KIACHHOTO B IOy, IPEALIECTBYIONIEM I'0/1y HAJIOrOBOI'0 IEPHOAA;

Vs - HayajubHble U3BIEKAaEMble 3amackl HEQTH, YTBEP)KICHHBIE B
YCTaHOBJICHHOM TOPSIZIKE C YYETOM TPUPOCTA W CIUCAHUS 3aMacoB HEPTH U
oIpeieIieMble KaK CyMMa M3BJIEKaeMbIX 3aIlacOB BCeX KaTteropuil Ha | sHBaps
rojia, NPeAMeCcTBYIOIIEro rofy HalIOroBOro Neprojia, 1 HaKOIUICHHOHN 100BIYH
C Hayasma pa3pabOTKHM KOHKPETHOM 3alie)kH YIJIEBOJOPOAHOTO CHIpbS B
COOTBETCTBHU C JIAaHHBIMH TOCYJApCTBEHHOro OajaHca 3amacoB MOJIE3HBIX
HCKOIIaeMbIX, YTBEPKACHHOTO B TOAY, NMPEIIIECTBYIONIEM T'OAy HajJOrOBOTO
epuoa;

B cnyuae, ecnu 3nadenne kodddunpenta Ky s 3aj1eu yriieBoJI0pOIHOTO
CBIPbSI COCTaBJISIET MeHee | U cTeneHb BRpabOTaHHOCTH 3a11acoB HE MIPEBHIILACT
0,8, Tto KO03pdunmment K;g npuHMMaeTcs paBHBIM 1, ecliu cTeNeHb
BbIpaboTaHHOCTH 3amacoB mpesblmaer 1 koadduiment Kg npuHuMaeTcs
paBHbIM 0,3.

KAE)JT

Koaddunment, xapakrepu3yroluii peruon 100b4u u cBoiicta Heptu (Kian),
npuHUMaeTcss paBHbIM 1. B oTHomeHMm HedTH HA ydwacTkax HeJp,
PACIIOJIOKEHHBIX TOJHOCTBIO WJIM YacTHYHO B TOM YHCIE B TpaHHLAX
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PecnyOnuku Caxa (Skytus), Upkytckoit obnmactu, KpacHosipckoro kpas, B
AzosckomM, Kacmmiickom, YepHoMm, OXOTCKOM MOPSIX M HEKOTOPBIX IPYTHX
yudacTkax Heap, Koddduument Kxan npuanmMaetcs paBHbIM 0 Tpu cOOIOACHIH
OIpEIETICHHBIX YCIOBHM.

2. CTpaxoBbI€ B3HOCHI Bcero 2021-2023 rr. — 30 %.

- ICHCUOHHBIN (OH/ 2023 rr. — 30 %.

- ¢oua couuanbHOTO | 2,9 % OT HAYUCICHHOW CyMMBI ()OHAA OIUIATHI Tpynaa (HO He Gojee 755 ThIC.
CTpaxOBaHUS py0./4emn. B rox)

- (o memmmmuCcKOTO | 5,1 % OT HauKMCIeHHON CyMMBI (DOH/IA OILIATHI TPYAA
CTpaxOBaHUs

3.  CrpaxoBaane ot | 0,5 % oT HaunCIEHHON CyMMBI (POHIA OTUIATHI TPYAA
HECYACTHOTO CITydast

4. IIpoune Hamoru B3sthl 10 aktrueckum nanHbM 32 2018 rox mo BaHkopckoro MecTopoxaeHus
M COCTaBJIAIOT 529 ThIC. pYO.

Hanozu, omnocumvie Ha 8bipyuKy om peanusayuy U GUHaHco8blll pesyabmam

1. OxcrioptHas monunHa | B centsiope 2023r. — 21,4 mommapa 3a TOHHY (IpW CIIOKUBIIEHCS 3a
MPEAIICCTBYIONIMI MeCSI] CpelHel 1eHoi HedTH chipoit Mapku «tOpaic» B
nomnapax CIIA 3a tonny menee 109,5 nonnapa CIIA — 0 %, npu nnpeBBILIEHUN
32 TPEQIICCTBYIOIIUNA MeCAIl CIOXKHUBIICWCS CpeAHeH IMEeHbl HePTH CBHIpOU
mapku «HOpamnc» 109,5 nomnmapa CIIA 3a ToHHy, HO He Oonee 146 mommapos
CIIA 3a ToHHY (BKIIIOUHTENBHO) — 35 % OT pa3HuIpl; cBhime 146, HO He OoJee
182,5 nonmapa CIIA (BxmounTensHO) — B pazmepe 12,78 nonmapa 3a TOHHY U
45 % ot pa3uuupl, cbie 182,5 nommapa CIIA

— 29,2 nosnnapa 3a Touny u ¢ 2019 r. — 30% oT pa3Hulipl,).

2. Hayor Ha umymiectBo | 2,2 % OT CTOMMOCTH OCHOBHBIX (DOHJIOB.
OpeanpUsITUi

3. Hanor Ha npuObLIb 20% ot 6anaHcOBOM NPUOBLIN, OCTAIOMIEICS OT BEIPYUYKH IOCIIE KOMIICHCAILIUH
9KCIUTYaTAI[MOHHBIX 3aTpaT MU BIIJIATHI BCEX HAJIOTOB.

Pacuer HaJsiora Ha 700BIYY MOJIE3HBIX HCKOMAEMBbIX
Hanor na noObray monesnsix uckomaembix (HJIIM) paccuuthiBaeTcs 1o
bopmye:
HAIIK =K, - 919 — 11,
riae: 919 — craBka 3a 1 ToHHY HOOBITON HEPTH 0OECCOIEHHOM, 00€3BOKEHHOM
U ctabunuzupoBanHol, py0./T; K, — Koadduiment, xapakrepuszyronmi TMHAMUKY
MHPOBBIX LIeH Ha HeTh (K) onpenensercs B OpsAKe yCTaHOBIECHHBIM ITyHKTOM 3

ctatbu 342 HK P® u paccuuThiBaeTCs Kak:
K, = (I - 15) -

rae: 1 — cpennuii 3a HATOTOBBIN Mepro YpoBeHb 1ieH HedTu copta «HOpamncy

P
261

B nojuiapax CIIIA 3a Gappens; 15 — HeoOnmaraeMbplii HAJIOTOBBIH MHUHUMYM —
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MUHUMAaJIbHaA 11eHa HedTu copta «tOpanc» B goa. CIIA 3a 6appens; P — cpennee
3HAUEHHUE 332 HAJIOTOBBIN MEPUOJ] Kypca JoJiIapa K pOCCUUCKOMY pyOIIio.

JIMm — TmoKazaTenb, XapaKTePU3YIOMUNA OCOOCHHOCTH M00bIYM HedTH,
ucuucisiercs cornacHo ct.342.5 HK PO:

Ay = KH,Ill'II/I ) Ku ) (KB ) K,Zl ) KZ[B ) KKaH) — K¢ — Kaﬁ,[[T — Kyan

rne: Kuanu — mnpunumaercs paBubeiM  559; K3z —  koadduimenr,
XapaKTepU3yIOIMi BEIMYMHY 3alacoB KOHKPETHOTO Y4yacTKa HeNIp; COTJIACHO
nyekry 3 craten 342.5 HK P® mpunmmaem pasnbiM 1; K; — kosdduument,
XapaKTEPU3YIOIHUH CTENEHb CIOXHOCTH 100bru HedtH; Kjp — kosdduuument,
XapaKTEPHU3Y IO CTCTICHb BBIPAOOTAaHHOCTH KOHKPETHOM 3aJIeKHU
YTJIEBOJIOPOJHOTO CHIPbS;

Cornacno m.1 c¢t.342.2 HK P® wu, ucxoms M3 reonaoro-rnpoMbICIOBBIX
XapaKTEPUCTUK Pa3pabaThiBAEMOro y4acTKa Heap, 3HaYeHne Koddpuuuentos Ky =
1 u Kpp=1.

Kian — K03 GULIMEHT, XapaKTepU3YIOIIHUM PEruoH J00bUr HeTH, UCXOS U3
ycnosuli 1.4 ¢1.342.5 HK P®, npuanmaercs paBHbIM 1;

Kk — ycranaBnuBaercsa paBHbIM 428 c 1 sauBaps 2019 r., Tak Kak HeT
OCHOBAaHMM sl TIpupaBHUBaHMS K () BCIIEICTBHE HECOOTBETCTBHUS DSy YCIOBHM
corjacHo 1. 3 ct. 342 HK P®;

Kasar — KO purmenT, xapakrepu3yromnmii padoty neMrn@epHoro MexaHnu3Ma;

Kyan — K03 PUIMEHT, yUYNUTHIBAIONIUNA U3MEHEHUE BBIBO3HON TaMOXXEHHOMU
MOILTUHBI.

Ta6muua 15— Craska HJITIN Ha HedTh, py0./T ¥ IPUPOIAHBIA ra3 py6./ThiC. M

I'on HAIU Ha HedTh H/IIN Ha npupoaHbIil ra3
2024 16959,37 294,52
2025 16078,21 445,03
2026 15384,64 465,03
2027 16097,65 465,03
2028 16097,65 294,52
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4.3 Pacyer 3aTpaT Ha NPOU3BO/CTBO MPOAYKIIMHU

OKCIUTyaTallMOHHBIE 3aTPaThl PAaCcCUUTaHBl B COOTBETCTBUU C YACIbHBIMH
TEKYIIUMH 3aTpaTaMHi 1 00bEMHBIMU TEXHOJIOTUYECKUMU MTOKA3aTEeIIMU BapUAHTOB
pa3paboTKu Ha OCHOBE (PaKTUUYECKUX HU3JEp’KeK Ha 1o0bray Hedtu 3a 2018 r.
CIIO’KUBIIHECS IO BaHKOPCKOMY MECTOPOXKICHHIO.

CebecTouMOCTh OIIPCACIICHA B PA3PC3¢C CICAYIOIINX CTaTeu:

3JIEKTPO3HEPT U HA U3BJICUEHUE KUIKOCTH;
- MCKYCCTBEHHOE€ BO3/ICHCTBUE Ha IJIACT;

- cOOp ¥ TpaHCHIOPT HE(PTH U ra3a;

- TEXHOJIOTMYEeCcKas OJArO0TOBKA HEPTH;

- pacxofbl Ha COAEpKaHUE U IKCILUTYaTalUI0 CKBaXKUH U 000PYI0BaHMUS;
- 0OIEX035MUCTBEHHBIE U OOIIETPOU3BOICTBEHHBIE 3aTPATHI;

- HaJOTH M IUIATEXH, OTHOCUMBIE Ha CE0ECTOMMOCTB;

- aMOPTH3ALMOHHBIE OTUHCIICHUS.

DOHepreTUuecKkue 3arpaTtbl MO U3BJICUEHUIO HE(TU pacCUuTaHbl B
COOTBETCTBHH C MPOTHO3HBIM PACUETOM OOBEMOB MEXaHHW3MPOBAHHOTO MOIbEMa
AKUJKOCTH.

Pacxo/p1 Ha HCKYCCTBEHHOE BO3/ICHCTBUE HA TUTACT CKJIAIBIBAIOTCS M3 3aTPaT
Ha 3aKauyky paboyero areHtra M 3aTpaT Ha OOCHY)KMBAHWE HArHETaTeJIbHBIX U
CKBayKUH.

Pacxoget Ha cOop u TpaHCmOpT HEPTH M Taza paCCUUTHIBAIOTCS B
3aBHCHUMOCTH OT 00beMa J0OBIBAEMOH JKUKOCTH U Ta3a, U 3aTpat MO 3TUM CTaThIM
KaJbKYJISIIIHH.

Pacxoapl Ha TEXHOJIOTHYECKYIO MMOATOTOBKY HEPTH M Ta3a PaCCUUTHIBAIOTCS
B 3aBHCHUMOCTH OT 00beMa J00kIBaeMOil HepTH U Ta3a, U 3aTpaT MO ITUM CTaThsIM

KaJIbKYJISALUH.
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Pacxonel Ha copepxkaHWe M DKCIUTyaTallMI0 CKBOXWH U 00OPYIOBAHMS
OTIPEMIETISIOTCA B 3aBUCHUMOCTH OT JIeHCTBYromero (Goxmaa HeDTSIHBIX CKBOKUH H
BKJIIOYAIOT B ceO0si, 3aTpaThl Ha COJEp)KaHUE W JKCIUTyaTalio 000pyAOBaHU,
KalMTalbHBIH PEMOHT, a Takke 3apaboTHyl0 TulaTy (OCHOBHYH |
JOTIOTHUTETHHYTO) MTPOMBITTICHHO-TTPOU3BOACTBEHHOTO nepcoHana u
COOTBETCTBYIOIINE CTPAXOBBIC B3HOCH BO BHEOIOKETHBIC (DOH/IBI.

OO61ex034iicTBEHHBIE U OOIIETPOU3BOICTBEHHBIE 3aTpaThl BKIIIOYAIOT B ce€0s
poYne MPOU3BOACTBEHHBIC 3aTpaThl HA COOp W TpaHCHOPT HedTH W Ta3a, Ha
TEXHOJIOTUYECKYIO TOATOTOBKY HE(TH, LIEXOBBIE PACXOJbl U OIPEACISIOTCS B
3aBUCUMOCTH OT JeHCTByIomero (Gouaa HePTIHBIX CKBaXHH. TakkKe MO JaHHOU
CTaThe OTPaXKaroTCA aIMUHUCTPATHBHO-YIIPABICHUYCCKUE pacxosl,
paccYuThIBaEMbI€ B 3aBUCUMOCTH OT JTOOBIYN HEPTH.

AMOPTH3AITMOHHBIC OTYHCICHHUSI PACCUYUTAHBI MCXOAS M3 KJIaCCH(PUKAINN
OCHOBHBIX CPEICTB TI0O AaMOPTHU3AIIMOHHBIM TPYIIIaM M CPOKa IOJIC3HOTO
UCITIOJIb30BaHUSI.

HcxonmHple NMaHHBIE NI pacyeTa TEKYIIUX 3aTpaT, OTHECCHHE 3aTpaT K
YCJIIOBHO-TIOCTOSIHHBIM ¥ YCIIOBHO-TIEDEMEHHBIM, a TaKkXKe OIpeesieHne
ceO0ECTOMMOCTH JICUCTBYIOIIETO TIPOU3BOJICTBA MPEACTaBICHBI B Ta0Ouie 16.

Tabmuma 16 — CTpykTypa U pacdeT TEKYIIUX 3aTpaT MO CTaThsIM KaJIbKYJISITUU

VY nenbHbIC HToro 3atpar B roj, Thic. pyo.

Crarbs 3aTpaT KaIbKYJISIANA HOPMAaTHBBI J10 peKOHCTPYKIIUH Iocne
PEKOHCTPYKITHH

OHeprus Ha U3BJICUCHHUE JKUAKOCTH
YCJIOBHO-TIEPEMEHHBIE, PY0./T. KU/, | 43,0 | 50 675,8 | 50 675,8
Pacxo/ibl 10 UCKYCTB. BO3/I. HA TIACT
YCIIOBHO-TIOCTOSIHHBIE, ThIC. py0./HPC 476,6 4766,1 4766,1
YCJIOBHO-TIEPEMEHHEIE, PY0./M° 28,9 34 105,0 34 105,0
Pacxobl 1o cOopy W TpaHCHOPTUPOBKE (HEDTH)
YCIIOBHO-TIOCTOSIHHBIE, ThIC. py0./IPC 376,3 11 289,8 11 289,8
YCIIOBHO-TIEPEMEHHbBIE, PYO./T. KU/, 38,2 45 005,4 45 005,4
Pacxoapl o cO0py M TpaHCIOPTHPOBKE (Ta3)
YCIIOBHO-TIOCTOSIHHEIE, ThIC. py0./JIDC 214,2 6 425,8 6 425,8
YCIOBHO-TIEDEMEHHBIE, PYO./M> 33,5 59348 5934,8
Pacxo/1pl 10 TEXH. TOATOTOBKE (HE(PTH)
YCIIOBHO-TIOCTOSIHHEIE, ThIC. py0./JIDC 381,1 11 431,8 11 431,8
yCIIOBHO-TIEpeMeHHbIe, py0./T. Hedn 79,8 62 075,8 62 075,8
Pacxopl o TeXH. MOATOTOBKE (Ta3)
YCIIOBHO-TIOCTOSIHHBIE, ThiC. py6./[JDC | 8535 | | 25 603,6
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B3HOCBHI+HAJIOTH), PyO./T

YCIIOBHO-TIEpeMeHHbIe, py0./1000m3 | 513,2 | | 909194
Pacxopl Ha coJiepyKaHue U IKCILTYaTaILMI0 000py10BaHHs
YCIIOBHO-TIOCTOSIHHEIE, ThIC. py0./JIDC | 21482 | 64 445,6 | 64 445,6
KanurajabpHbIi peMOHT
YCIOBHO-IIOCTOSIHHBIE, ThHIC. py6./JPC | 5484 | 16 4529 | 16 452,9
OO01IeX03sIMCTBEHHBIC PACXOIBI
YCIIOBHO-TIOCTOSIHHEIE, ThIC. py0./JIOC | 1772,2 | 53 166,8 | 53 166,8
VYpaBieHYECKHE pacXObl
YCIIOBHO-TIEPEMEHHBIE, THIC. pYO./T.
Hedtn 223,3 173 641,3 173641,3
3aprmrara TIT1
YCIIOBHO-TIOCTOSIHHBIE, THIC. py0. /4ed.-
rou 11571 92 567,1 92 567,1
[Ipoune Hanoru (HaJOT Ha 3EMJTIO, 529,4 529,4 529,4
mrpads! 3a YIIHI) B rox, TeIC .pyo.
Hroro, TBIC. pYO. 632 513,3 749 036,3
CebecroumocTb 100b4M 1 TYT
(Tekyiue 3aTpaThl+CTpaxoBble 6 582,9 6 824,5

JIng  pacuera TONOBOM BENMYMHBI TEKYIIMX 3aTpaT

IpU  OIIEHKE

JICUCTBYIOIIETO M TPOM3BOJICTBA MpU MOJAepHHU3auuu obopynoBanus YIIH,

HCIIOJIB30BAJIMCh TCXHOJIOTHYCCKHUC IT0KA3aTCIIN, IIPCACTABIICHHLBIC B Ta6JII/I]_IC 17.

Tabnuua 17 — [Tporao3Heie rog0BbIE TOKA3ATENN Pa3pabOTKH MECTOPOKIECHUS

TexHonornueckue mokKa3areiu Ex. uzm. 3HaueHne
n00b19a HePTH TBIC. T 778
IOObIYa KAIKOCTH TBIC. T 1178
100BIYa Ta3a MITH. M° 169,51
3aKauKa BOJIbI THIC. M° 1178
JOOBIBAOIIINE CKB. IIT. 30
HarHeTaTelbHBIE CKB. IIT. 10

4.4 OnpenesieHue NOTPeOHOCTH B MHBECTULHUSIX B IPOEKTHOM IOy

KanuTtanbable BIIOKSHUS ONnpCACIAIOTC IO CICAYIOIMIUMM HaIPaBJICHUSAM:

000py10BaHUE, HE BXOJAIIEE B CMETHI CTPOEK U NIPOMBICIIOBOE O0YCTPOMCTBO IPH

pacuere dpdexra oT MmonepHu3anuu ooopynoBanus YITH.

3aTpatel Ha 00OpYyJOBaHUE, HE BXOJAIICE B CMEThl CTPOEK PacCUUTAHBI

UCXOJII U3 CPEeIHEH CTOMMOCTH 000pyI0oBaHUsA U COCTaBIAOT 383 Thic. pyd Ha 1

CKBaKUHY JICHCTBYIOIIEI0 MEXaHU3UPOBAHHOTO (POHAA.

KanurtaneHble BIOXKEHUS Ha MojepHu3anuio obopynoBanuss YIIH Owuin

paccUHMTaHbI 10 CMETE 3aTPAT, UCXO/IsI U3 TPEOYEeMOM MPON3BOICTBEHHON MOIITHOCTH
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s BaHkopckoro  MectopoxiaeHus. B pacueTre  npHMEHEHbI  MHACKCHI
MeKpernoHanbHOro cOOpHUKA KOA(M(GUIIMEHTOB IepecyeTa CMETHOM CTOMMOCTH
CTPOUTEIILHO-MOHTOKHBIX PabOT 1Mo cyObekTtaM P®, yd4TeHBI HEmpeIBUICHHBIC
3arpaThl B pazmepe 3%, COTIACHO METOJMKE OMPEICICHHS CMETHOW CTOMMOCTH
CTPOMTEILCTBA, PEKOHCTPYKIIMU KallMTAIBHOTO peMOHTa. Pacder mpejcraBiicH B
tabauie 18.

Ta6muna 18 — Pacuer croumoctu MosiepHu3aiuu ooopyaopanus YITH

HaumenoBanue CrpourenbHo- CTouMOCTh [Ipoune pabotsl, | [lepBonauanbHas

obopyoBaHus MOHTaKHBIE 00opyToBaHMUS, pyo. CTOUMOCTb, PYO.
paboTsl, pyo. pyo.

Monepuuzamus | 301 144 1 557 745 548 533 2 479 645

000pyTIOBaHUS

Ta6nuna 19 — JlunaMuka KanuTadbHbBIX BIOYKEHHUM, MIIH. PYyO.

TToxasarens Bcero 2023 2024 2025 2026 2027

NTOI'O 2,556 2479 | 0,015| 0,015 0,015] 0,015

4.5 Pacuet 3xoHOMUYecKOH 3¢ PeKTHBHOCTH HHHOBAIIMOHHOTO MTPOEKTA

TexXHUKO-3KOHOMHYECKUE U WHBECTULIMOHHBIC [MOKA3aTelId PACCUUTaHbl Ha
nepuol S JeT ¢ 1[elbl0 BBIYUCIEHUS 3KOHOMHUYEcKoro s¢dexra oT
WHBECTUIIMOHHOTO MPOEKTa MojJiepHu3anuu obopynoBanus YIIH na Bankopckom
MECTOpOXKJIeHMU Tpu cTaBke pguckoHTa 20 %. ComocTaBieHUE MOKa3aTeseu
npeacrasiieHo B Tadmmie 20.

Tabmuma 20— CornocTaBiieHie TEXHUKO-DKOHOMUYECKUX [OKAa3aTeJIEW 10 U IIOCIE

MozepHu3auu odbopynoanus YITH

Toxasatens 2023 2024 2025 2026 2027 2028
1. O6rem nponax 778000 778000 778000 778000 778000
Heptu u I'K, T
2. O6beM mpojax 169 514 169 514 169 514 169 514 169 514

rasa, ThiC. M3

3. Ilena 1 ToHHBI,
pyo.

4. Ilena 1 ThIC. M3,
THIC. pYO.

5. Beipyuka ot
TIPOJIaXKH, THIC. PYO. 43 804 709 41 803 970 40253721 | 40253721 | 40253721

(1*3+2*4)

55907,05 53335,406 51342,798 51342,798 51342,798

1823 1823 1823 1823 1823
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6. CymmapHsble

U3JICPXKKH, THIC. pYO.

6 065 089

6154171

6 200 548

5861 654

5852 689

6.1. YcnoBHo-
MepEeMECHHEBIC

U3JICPXKKH, THIC. pYO.

5778410

5867 492

5913 869

5574975

5566 010

6.2. YcnoBHO-
IIOCTOSIHHEIE

U3JICPXKKH, THIC. pYO.

286 679

286 679

286 679

286 679

286 679

7. AMopTuzanusi,
THIC. pyO. (7+8)

372

372

372

372

372

7.1 AmopTuszanus
3/1aHus, THIC. pyO.

248

248

248

248

248

7.2 AmopTu3zanus
00opynoBaHUs, THIC.

pyo.

123,98

123,98

123,98

123,98

123,98

8. HAIIU Ha HE(TH,
py0./T

16959,37

16078,21

15384,64

16097,65

16097,65

9. HAIIU na He 1B,
THIC.pYO.

13194389,86

12508847,38

11969249,92

125239717

12523971,7

10. HAIIN na ras,
py0./TBIC. M3

294,52

445,03

465,03

465,03

465,03

11. HAIIA na ras,
THIC. pYO.

49924,44

75438,97

78829,25

78829,25

78829,25

12. Ocrarounas
CTOUMOCTb

2107,35

1735,06

1362,77

990,48

618,19

13. CpenneronoBas

CTOUMOCTb, THIC.pY0.

2107,35

1921,21

1641,99

1316,23

967,21

14. Hamor nHa
HUMYIIECTBO
opranmzanuu, 2,2%

46,36

42,27

36,12

28,96

21,28

15. IIpudsLIH 1O
BBIYETA HAJIOIOB,
THIC. py0. (5-6-7-9-
11)

24 494 763

23 064 974

22 004 561

21788 741

21797 713

16. Hanor Ha
pHUOBLIB, THIC. PYO.,
20%

4 898 953

4 612 995

4 400 912

4 357 748

4 359 543

17. Yucras
pUOBLIb, THIC. PYO.
(12-13)

19 595 810

18451 979

17 603 649

17 430 993

17 438 171

18. KanuransHbie
BJIO’KEHUS THIC. pYO.

2479,65

15,3

15,3

15,3

15,3

15,3

19.Yucrerit
JICHE)KHBIN IMMOTOK OT
onepanuoHHOU
JIeSITCILbHOCTH,
ThIC.pYy0. (14+7-15)

-2 479,65

19 645
891,00

18 401
034,53

17 550
862,86

17 376
364,03

17 381
699,43

20. YncTeri
JMCKOHTHPOBAHHBIN
aoxox (i=20%)

-2 479,65

16 369 096

29 147 592

39 304 342

47 684 147

54 669 462

e P01}

54 743 761

Cpok 0OKynaeMoCTH

11

Cpok 0OKymaemMocTH
JIMCKOHTHPOBAHHBIN

11

B 0603peBaembIii mepro1 OIICHKH, PaBHBINA 5 rojaM, JICHEKHBIN ITOTOK HMEET

MOJIOKUTENIBHOE 3HAYE€HHE TIpU JIIOOBIX CTaBKaX JOXOJHOCTH. MHBecTuiuu

OKYIIAaOTCs B IICPBBIC MCCALIBI BIIOKCHUA, TAK KaK TOXOIHOCTb I/IHBeCTI/IHI/Iﬁ BBICOKA
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U TPOM3BOJICTBO MPUHOCUT HEAPOIOJIH30BATEN0 MPUObLIb, JOCTATOUYHYIO YTOOBI
OKYMHTb 3aTPaThl B IEPBBIM ro.

B pesynbrate MoaepHuszanuu odopynoBanus YIIH npennpusitue nosryqaer
JOTIOJTHUTENBHYIO MPUOBLIb.

[IpousBeneM aHamW3 YyBCTBUTEILHOCTH IPOEKTA, TMO3BOJISIONIUN OICHUTH
BIIUSHAC W3MCHCHHS WCXOJHBIX MMapaMEeTPOB PacCMaTPHBAEMOTO IPOEKTa Ha €ro
KOHEYHBIE XapaKTEpUCTUKH, B KauecTBE KOTOPHIX, OyleM ucmnoiib3oBaTh NPV
(YAL).

B kadectBe MCXOMHBIX MMapaMeTpoB (MTOKa3aTelsei) Mpyu MPOBEACHUH aHaU3a
OBLIIM BHIOpAHBI: JOMOJHUTENIbHAS J00bIYa HeTH; IleHa Ha HedTh Mapku «HOpaiicy;
OKCILTyaTaIllMOHHBIE 3aTPaTHl.

[IpoBeneHHbIe pacyeThl IKOHOMUYECKONW S(PPEKTUBHOCTU OT MPOBEACHUS
MoaepHu3auu obopynoBanus YIIH mokazanu, 4Yro mnpuMEHEHUE JaHHOMN
ontumuzanuu Ha Bankopckom HI'KM sBnsercs pentabenbubiM, Y[ > 0 u
COCTaBUT 3a MATh JieT 54,743 mupna. py6. Mcxons v3 NaHHBIX MOMYYEHHBIX MPHU
aHaNMM3¢ YyBCTBUTEIHLHOCTH TMPOCKTA MOXKHO 3aKIIOYUTh, YTO HW3MCHCHHE
KaIUTAJIbHBIX BIOXEHUN OKa3bIBACT HAUMEHBIIIEE BIUSHHE, a IOKA3aTENH IICHBI Ha
HePTh W JOTMOJHUTENIBHOU [00buM HehTU — HauOombiIee BiausgHUe Ha YJIJ]

(Pucynok 7))

90
80
70

60 \
50 o o——

40
30
20
10
0
-30% 0% 30%
=|leHa Ha HedTb —HAMN

KanutanbHble BnoxeHua = [obbluya HedTH

46



Pucynok 7— Ananu3 uyBctButenbHoctd Y1 (mipn pyo.)
K U3MEHEHUIO MapaMeTpoB
Dddekt oT peasmzanu HOBOTO MPOEKTa BRIPAXKEH HE TOJIHKO B IMOJTYYECHUN
JIOTIOTHUTEIPHOW TPUOBUIM 3a 5 JIeT JKCIUTyaTalldd MOJACPHU3UPOBAHHOTO
obopynoBanusi YIIH, a takke B cOIManbHO-3KOHOMUYECKOW TOJIh3€ OOIIECTRBY,

IMyTEM IIPCAOCTABJICHUA HOBBIX pa6oqnx MCCT.
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3AJJAHME JIJISI PA3JIEJIA
«COILIUATBHASI OTBETCTBEHHOCTb»

Crynenry:
I'pynna DPUO
O -2bMl11 [IpokonwseB Baagumup ImMutprueBuy
Ixosa MHxeHepHas 1KO0/1a NPUPOJHBIX Otaenenne Otnenenne HeTEra3o0BOro Jiena
pecypcos HIKOJIBI
Yposens MarucTparypa Hanpasenne/ | Pa3paGoTKa M IKCILUTyaTAIHSI
oﬁpasoBamm CIICeHAJIBHOCTH
He(TSIHBIX U Ta30BBIX
MECTOPOXKICHUMN
Tema BKP:

MoaepHu3auus roOpu30HTAIBHBIX CENAPATOPOB YCTAHOBKH NPeIBAPUTEIbHOr0 cOpoca
BO/IbI HA Bankopckom HedTerazokoHgaeHcaTHOM MecTOpokaeHun (KpacHosipckuii kpaii)

Hcxoanblie 1aHHbIe K pa3aey «CouuajibHasi 0TBETCTBEHHOCTb) .

BBeaenue

Xapaktepuctuka 00beKTa

UCCIICIOBAHMSI
(BemecTBO,  Marepua,
npuoop, AITOPHTM,

METOJIMKa) U 00JacTu ero
IPUMEHEHHUS.

Ornucanue paboueii 30HbI
(pabouero mecra) npu
pa3paboTKe MPOEKTHOTO
pereHus/mpu
9KCIUTyaTaluu

OOBeKT uccne0BaHus: yCTaHOBKA PEABAPUTEIBLHOTO
cOpoca BobI

O6uacTh IpUMeHEHUs: HeTera3opas OTpacib
Pabouas 30Ha: mosieBbIe yCI0BUSA

Kinumaruuaeckas 3ona* IV (mossipaast 30Ha).
KonndecTBo u HaMeHOBaHKE 000PYJ0BaHUS pabode
30HBI CeNapaTopsl HeTera3oBble, 2 €.

PaGoune mpomecchl, CBsI3aHHBIE C  OOBEKTOM
UCCIIEI0BaHMsl, OCYILECTBIIAIOLINECS B paboueii 30He
O6xon u  OCMOTpP,  KOHTpOJb  IapamMeTpOB
o0opynoBaHus, YyOOpKa CHera, CJIMBOHAQJIUBHBIE
orepanuu, paboThl B €MKOCTSX, YCTAaHOBKA M CHSTHE
3ariymex

*1u1s pabOTHI B MOJIEBBIX YCIOBUSIX

HepequL BOITPOCOB, MOMJICIKAINIUX UCCICAOBAHNUIO, IIPOCKTUPOBAHUIO U pa3pa60TKe:

1. [IpaBoBbIe M OPraHU3aNMOHHbIE
BOIIPOCHI 00ecreYeHnst
0€30MACHOCTH IPH IKCILIVATAIIMH

CIICaJIbHbIC
(xapakTepHbIe npu
JKCIUTyaTalluu  00BbeKTa
UCCIIeIOBAHMS,

MPOEKTUpYEeMOn paboueit
30HBI) MPaBOBBIE HOPMBI

TPYIOBOTO
3aKOHOJIATENILCTBA;
OpTraHU3aI[IOHHBIE
MEPOTIPHUATHS npu
KOMITOHOBKE paboueii
30HBI.

1. TexHonoruyeckuil periaaMeHT MO AKCIUTyaTaluH

YIICB «Ory» Bankopckoro
He(Tera3oKoHIEHCATHOTO MECTOPOKIACHUS;

2. TlepeyeHb HWHCTPYKIMI MO  OKCIUTyaTaluu
o0opyloBaHUs, OXpaHe Tpyda U TOXKApHOUH
0C30IMacCHOCTH;

3. Tpynogoii kogekc - Ct. 297. Cr. 298. CT. 299 crT.
302. TapaHTiM ¥  KOMIIEHCAllUM  JIMIIAM,
paboTarmmm BAaXTOBBIM METOJIOM.

IIponomKUTENBHOCTE BaxThl. TpyAoOBOM KOIEKC
Poccniickoit ®enepanuu ot 30.12.2001 Ne197-D3
(pen. Ot 05.04.2021)

4. CII 52.13330.2016 «EctecTBeHHOE u
HCKYCCTBEHHOE OCBELIECHUE)»

2. IIpousBoacTBeHHas 0€301aCHOCTD
IPH IKCIUIYATANMH

Ananus BBISIBJICHHBIX
BPEIHBIX ¥  OIACHBIX
POM3BOJICTBEHHBIX
dakTopoB

Onacusble pakTopbI:

1. noBbimeHHOE 00pa3oBaHUE 3JIEKTPOCTATHUECKUX
3apsoB;

2. IeiCTBUE CUIIBI TSHKECTH B TEX CIy4asX, KOTJa OHO
MOJKET BBI3BaTh MaJeHHE padOTaIOIIET0 C BHICOTHI;

3. HENOABM)KHbIE PEXKYIIUE, KOIIOIINE, 00 MpaIOIINE,
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— Pacuer ypoBHSI omacHOro

1580071 BPEIHOTO
IPOM3BOJICTBEHHOTO
dakropa

pa3phIBalOIIME  YacTH  TBEPABIX  OOBEKTOB,
BO3JCICTBYyIOIIME Ha  paloTamoomiero  mnpu
CONPUKOCHOBEHUU C HUM;

4. Ipou3BOACTBEHHbIE  (DAKTOpbI, CBSI3aHHBIE C
aHOMAaJIbHBIMU MUKPOKJIMMATHUYECKUMU
napaMeTpamu BO3TYIIHOM Cpelbl Ha
MECTOHAXO0XCHUHU PabOTaIOIIEro;

Bpennbie pakTopbl

1. orcyTcTBHE WM HENOCTAaTOK  HEOOXOJUMOTO
€CTECTBEHHOI'O OCBEILICHUS;

2. IPOU3BOJCTBEHHBIE  (DAaKTOPBI, CBSA3aHHBIE C
Ype3MEpHBIM 3arpsi3HEHUEM BO3AYIIHOW Cpebl B
30H€ JIbIXaHUS, TO €CTb C aHOMaJbHBIM
(hU3MYECKUM COCTOSIHUEM BO3JyXa (B TOM 4YHCIIe
MOHWKEHHOW WJIM TIOBBIIIEHHON MOHHW3alUeH) U
(unn) a3pO30JIBHBIM COCTABOM BO3/YXa;

3. mpsiMasi ¥ OTPaKCHHAsI OJIECTKOCTh;

4. MOBBILLIEHHBIN YPOBEHb U Ipyrue
HEeOJIaronpHusTHbIE XapaKTEePUCTUKH LIyMa.
TpeOyembie cpeacrsa KOJUIEKTHUBHOM U

HHAUBUAYAJBHON  3aIUMTBI  OT  BbISIBJEHHBIX
(pakTOPOB: CII0JIL30BAHUE CPEICTB UHIUBUYaJIbHOM
3allUTBl OpPraHOB JIBIXaHUSI M OPraHoOB CIyXa,
MepYaTKH,

OJIeX/1a CrieIUalIbHAs JUIS 3aIUTHl pabovHX OT
BO3CUCTBUSA HEDTH 1 HEPTETIPOIYKTOB, 3a3EMIICHHE
ANEKTPOYCTAaHOBOK, N30SI, 3arPaXKICHNUS,
YCTpOICTBa aBTOMATHYECKOT'0 KOHTPOJISI U
CUTHAJIM3ALUU.

Pacuem cucteMpl HCKYCCTBEHHOTO OCBEIICHHS

3. DkoJjornyeckas 0e30MaCHOCTh
NPH IKCILIVATAIINH

BosneiictBue Ha celuTeOHYI0 30HY: 3arps3HEHHE
noyB He(PThIO, HEPTENPOAYKTAMH, Pa3ITUUYHBIMU
XUMHYECKMMH BEIIECTBAMHU U CTOYHBIMU BOJAMHU.
Bo3neiictBue Ha Jurtocdepy: 3arpsA3HEHHE I10YB
HE(THIO, HePTENpOoayKTaMH, pa3InYHBIMU
XUMHYECKMMH BEIIECTBAMHU U CTOYHBIMU BOJAMU.
BosneiictBue Ha ruapocdepy: pasiuB U yTEYKHU
He(TU U HEPTETIPOTYKTOB.

Bo3neiicrBue Ha aTMoc(epy: BBIACICHUE IPOLYKTOB
CropaHMsl TOIYTHO JOOBIBAEMOIO ra3a, BbIJIEICHHE
YIJIAEBOAOPOAOB OT TEXHHUUYECKOro 00O0pyIOBaHUS,
BBIJICJICHHUE POAYKTOB CTOPAHUS TOILINBA.

4. be3onacHOCTh B Ype3BbIYAWHBIX
CUTYAUMAX IPH IKCIVIYATAUHA

Bo3moikHbIe qcC: JUIATEIBHOC OTKJIIOUCHHE
AIIEKTPO3HEPIUH; MEXAHUYECKOE  IOBPEKIACHHE
000pyTI0BaHUsI, COOPYKEHUNU U KOHCTPYKITHI; B3PBIBBI
U TI0Kapbl, BBI3BAaHHBIE YTEUKON B3pBIBOONACHBIX
BELIECTB; pa3repMeTu3alus TpyOoornpoBOIOB BHICOKOTO
JTaBJICHUS U KOPITYCOB HACOCHOTO 000PYAOBaHMUS.
Hauo6osee Tunnunas YC: Pazpyuienne
(pasrepmeru3sanus) 060py0BaHMs, BEIOPOC
(ucreuenue) HedTH, TOXKAP.
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\ JlaTa BbIIa4YM 3aJaHU4A JJIS pa3/iena no JHHeHHOMY rpaguxky

3agaHue BbI1AJ KOHCYJIbTAHT:

Jo/KHOCTH (% (0] Y4enasi cTeneHb, Moanucey Jata
3BaHUE
JloueHt AnTtonesny Oibra K.0.H.
AnekceeBHa
3aaHue NPUHSAJ K MCTIOJHEHUIO CTY/IeHT:
I'pynna DPUO Hoanucy Jarta
0O-2bM11 [IpokonweB Biagumup JIMutpreBud
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5 COIUAJIBHAA OTBETCTBEHHOCTD
IIpu ocyiecTBIEHNN NOATOTOBKUA HEPTHU C LEIbIO TOCTHKEHUS €€ JIyUlInX

XapaKTEPUCTHK, COOTBETCTBYIOIINX BBICOKHM CTaHJIapTU3UPOBAHHBIM
TpeOOBAHMM, OJJHUM U3 ATAIOB SIBJISETCS KaYECTBEHHAs Cerapalus MoCTyIaolen
npoaykuuu. CenapaTop npeaHa3HaueH Il IPeIBaApUTEIbHOTO pa3/ieI€HUsl BOJbI,
He(TH ¥ ra3a Ha 00beKkTax MoAroToBku HedTH. [IpeBapuTenbHBIA COPOC BOMIBI HA
VIICB 1no3BoJIIET yBEIWYUTh Npou3BoAUTENBHOCTh YIIH, a Takxke COKpaTHUTh
3aTpaThl Ha HarpeB MOCTymaromei smynbeun. [18]

Onnako B paMKax MpoBeAeHUS PabOT Ha OMAaCHOM MPOU3BOJICTBEHHOM
oobekte (I KiIacc omacHOCTH MO KJIACCH(PHUKAIMH ONMACHBIX MPOM3BOICTBECHHBIX
00bekToB Deaepanbubiii 3akoH oT 21.07.1997 N 116-®3 (pen. ot 14.11.2023) "O
MPOMBIIIUICHHONW  0€30MacHOCTH  OMACHBIX  MPOU3BOACTBEHHBIX OOBEKTOB")
COTPYJHUKH, OKPYXalollasi cpe/ia MOABEPraroTCs BIUSHUIO Pa3HBIX BPEAHBIX M
OMaCHBIX ¢dbakTopos, UCTOYHUKAMU KOTOPBIX CIIy’Kat AIIEMEHTHI
IIPOU3BOJICTBEHHOIO MPOLECCa.

Knumatndaeckast 3ona |V, xapaktepuctuku npejactaBieHa B Tabmume 19,
cormacio T'OCT 12.4.303-2016 (TromeHnckass o0iacte (palioHbl XaHTHI-
Mamncuiickoro u fmano-HeHenkoro aBTOHOMHBIX OKpPYrOB, KpPOME pPanlOHOB,
MexTypedeHCKUH pacoyIoKeHHBIX ceBepHee 60° CeBEpHOM IIUPOTHI)).

Tabnuna 21 - xapaktepuctuka ajs |V kmumaTudeckoit 30HbI

Temnepatypa Bo3ayxa 3uMHUX | CKOpPOCTb BETpa B 3MMHHUE
Mmecsues C Mecsilbl M/c

3 -41 1.3

Knacc 3amumrer

Knumar palioHa pe3K0 KOHTMHEHTAJbHBIA. TeppuUTOpUs HAXOAUTCS B 30HE
MOCTOSIHHOTO BTOP>KEHHUS XOJOAHBIX ApPKTHUYECKMX MacC BO3JyXa CO CTOPOHBI
CeBepHoro JIenoBUTOro OK€aHa ¥ OTJIIMYAETCS MPOAOJKUTEILHOM X0JIOIHOW 3UMOM
(8-9 mecsitieB) U yMEpEHHO TEIUIBIM JICTOM, OOJIBIIMMU TOJOBBIMH U CYTOYHBIMHU
nepenajgamMu TemiepaTryp Bo3ayxa. [IpomomKUTenbHOCTh 3UMHEro mepuoga — 8
MeCSIEB, ¢ OKTAOps 1o Mail. CpeHeroaoBas TemrepaTrypa Bo3ayxa — munyc 10 oC.

Haubonee xonoaHbie Mecsibl — AeKaOpb, SHBAPb, (PeBpalib: CpeHss TeMIlepaTypa
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— MHUHYC 26 °C, B OTAEIbHBIE THA TEMIIEpATypa BO3AyXa OIYyCKAETCS 10 MUHYC 57
oC.

B nepuon skcrutyaraiuy 00CIyKUBaIOIUNA MEPCOHAN CIAEAUT 32 UCTIPABHBIM
COCTOSIHUEM BceX 3JieMeHTOB OJoka. IIpu 3ToM ocoboe BHHMMaHHE OOpalaeTcss Ha
CBapHBIC IIBBI, (JIAHIEBBIC COCIUHCHUS, BKJIIOYAs KPEMEKHBIC W3ICIHs,
AHTUKOPPO3UOHHYIO 3allUTy W HU30JSLHIO, JPECHAXKHBIC, YCTPOWUCTBA, OMOPHBIC
KOHCTPYKIIMH, apMaTypy (B TOM 4YHCIIE PErYyJIUPYIOIIHUE YCTPOUCTBA), MPUOOPHI U
CpeACTBa KOHTPOJISI U aBTOMATH3ALIUH.

Cnyx0a TEXHMYECKOr0 Haj30opa MpeArnpusaTs 00si3aHa: BECTH HAA30p 3a
UCIIPaBHBIM COCTOSIHMEM W 0€30IacHOM JKCIulyaTanued 010ka U CcoONI0JCHUEM
TpeOOBaHUM M TpaBWJ SKCIUTyaTalluu; HE pexke | paza B roa NpOU3BOIUTH
TIIATEbHBIE KOHTPOJILHBIE OCMOTpPBI (BpEMsI OCMOTpa CIEAYeT NPUYPOUUTh K
OJIHOMY M3 OYEPEAHBIX PEMOHTOB); BECTH YU€T TEXHUYECKUX OCBUIECTEILCTBOBAHUMN
M y4acTBOBaTh B HUX IPOBEJCHUU; MPOBEPATH BBHIMNOJHEHHE TpadUKOB PEMOHTA
0JI0Ka; MPOBEPATh MPABWIBHOCTh W CBOEBPEMEHHOCTh 3allMCEl B MacrmopTax o
BBITIOJTHEHHBIX PEMOHTAX, TEXHUYECKUX OCBUICTEIILCTBOBAHUSX U T. [I.

[Ipu MoOHTaxke W HKCIUTyaTalud OJIOKAa BBIMIOJHIIOTCA TpeOOBaHMS,
onpeesseMble CTaHAapTaMu 0€30MaCHOCTH TPYAa.

[lmomanaku  oOCHy>XKMBaHUS  TMpeJHA3HAYEHbl  JJI1  OOCIYy>KHWBaHUS
TEXHOJIOTUYECKHX IITYIEPOB, MPEAOXPAHUTEIbHBIX KJIAMaHOB H MPUOOPOB,
YCTaHOBJICHHBIX HABEpXY armnapara.

CenapaTop B3KCIUTyaTUpyeTCd Ha OTKPBITOW IUIOMIAJAKE CO CpeaHen
TEMIIepaTypoil  Bo3Ayxa Haumbojee XOJOJHOM  MATHIHEBKA pailloHa ¢
obecnieueHHocThIO 0,92 He Hike munyc 60 °C.

CymHocth pabodero mporiecca B mpesenax padodeil 30HbI, Ha 00BEKTax
VIICB, 3akitodaeTcsi B BBINOJHEHUM CIACAYIOUIUX OMNepaluii: 00Xo1a U OCMOTp,
KOHTPOJIb TTapaMeTpoB 000pyA0BaHUs, yOOpKa CHera, CJIMBOHAJIMBHBIE OTEpalluy,
paboThl B €MKOCTSIX, YCTAaHOBKAa W CHATHE 3ariiymiek. PaGoThl BBITTOIHSIOTCS

KpPYTJIOTOJAUYHO.
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5.1 [IlpaBoBble W OpPraHU3alMOHHbIE BONPOCHI o0ecneYeHUs
0e30MmacHOCTH

3HaunuTeNbHAS ~ TEppPUTOpUAibHAS  YIAAICHHOCTh  OOJBINEH  YacTH
MECTOPOXKIEHUI OT HACEJIIEHHBIX ITyHKTOB IMPEINOIaracT IMpPEeruMYIIECTBEHHO
BeJIeHNEe PabOT COTPYTHUKAMHU BaXTOBBIM METOIOM. DTOT BU PaOOT PETYIHPYETCS
Tpynoeeim Komekcom Poccuiickoit denepanun — I'maBa 47, cr. 297 «OO6mue
MOJIOKEHUSI 0 pabOTe BaXTOBBIM METOJOM». OCOOEHHOCTH PEryJMpOBaHUsS TPya
JMII, paboTaIONIMX BaXTOBBIM MeTo1oM. [1] BaxToBbIif MeTo I IIpeicTaBIsSeT COOOM
0co0yro ¢GopMy OCYIIECTBICHHUS TPYAOBOrO Ipollecca BHE MeCTa MOCTOSHHOTO
MPOKMBAHMS pAOOTHUKOB, B OTCYTCTBHE BO3MOXKHOCTH 00€CTICUEHUS €KETHEBHOTO
BO3BpAIIEHUE COTPYTHUKOB K MECTY MOCTOSHHOTO TTPOKUBAHUSI.

B cootBerctBuu co crartbeit 298 (rin. 47) «OrpaHuueHuss Ha pabOTHI
BaxTOBbIM MeToioM» TK P® k paGoTam, BBINOIHAEMBIM BaXTOBBIM METOJIOM, HE
JIOMyCKAeTCsl TMPUBJIICUCHUE PAOOTHUKOB B BO3pAacTe 10 BOCEMHAIIATH JIET,
OEpEeMEHHBIX KCHIIMH M >KCHIIMHbBI, UMEIOINUX JIETeHd B BO3pacTe J0 Tpex JeT, a
TaKKe JIMIl, UMEIOIIUX TPOTHUBOIMOKA3aHUSI K BBIMOJHEHUIO PabdOT BaXTOBBIM
METOJOM B COOTBETCTBUU C MEAUIMHCKUM 3aKJIFOUEHUEM, BBIJAHHBIM B MOPSAKE,
YCTaHOBJICHHOM (pefiepaJIbHBIMU 3aKOHAMU U MHBIMU HOPMATUBHBIMH MPABOBBIMU
aktamu Poccutickoii ®denepanmu. [1]

CornacHo tekcty crarby 299 rnaBel 47 TK P®, nox «BaxToil» MOHUMAETCS
CyMMapHOE€ KOJIMYECTBO BpPEMEHH, BKIIIOYAIOIEE 4Yachl BBIMIOJIHEHUS pPabOT Ha
00BEKTEe M TEPHOJ OTAbIXa MEXAY cMeHamH. J[JIMTeThHOCTh BaxThl HE JOJDKHA
MPEBBIIATH OJTHOTO Mecsila. B peAKux ciryyasx mIpoI0KUTENbHOCTh BAXThl MOKET
OBITH YBEJIMUCHA JI0 TPEX MecsleB. BpeMst paboThl M OTJbIXa B paMKaX Y4€THOTO
nepuojia yCTaHaBIMBaeTCs TpadukoM pabOThl Ha BaxTe, YTBEP)KIaeMbIM
pabotonarenem. [1]

Ha ocnoBanuu crathu 302 «I"apaHTHX U KOMIIEHCAIIUH JIUIAM, PaOOTarOITUM
BaxTOBbIM MeTooM» IaBbl 47 TK P® coTpyaHukaM, KOTOPBIE OCYIIECTBISIOT
paboThl BaXTOBBIM METOJOM, BMECTO CYTOYHBIX BBIIIAUMBAECTCS HaJa0aBKa 3a

KQKJIBIM KaJeHAapHbIN AeHb TPEObIBAaHUS B MECTaX MPOU3BOJICTBA PA0OT B MEPUOS
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BaxThl M 3a (aKTUYECKHE JHM HAXOXACHUS B MYTHU OT MECTa HaXOXKICHHS
paboTtomatens (myHKTa cOopa) 10 MeCTa BBIIOJHCHHS pa0doThl K 0OpaTHO. [1]

5.2 IIpousBoacTBeHHAsI 0€30IACHOCTH

BoinonHenne gaHHOro Buja pabOT COMPOBOXKIAETCA — CIEAYIOMIMMHU
BPCIHBIMU U ONMacHbIMH (akrtopamu (Tadmuma 20), uaeHTH(UIIMPOBAHHBIME IO
I'OCT 12.0.003-2015 «OmacHble U BpeAHbIE MPOU3BOJICTBEHHBIE (DAKTOPHI.
Knaccudukanus». [19] Kpome toro, B tabmuie 20 mpuBOASTCS HOPMATHBHBIC
JIOKYMEHTBI, KOTOPBIE PETIAMEHTUPYIOT ACHCTBHE KX I0TO BEISIBICHHOTO (haKTopa.

BrnusHue BpegHOro mMpou3BOACTBEHHOTO (akTopa Ha pabOTAIOIIETO B
OTPEJICTICHHBIX  YCJIOBUSIX TMPUBOAUT K 3a00JICBAaHUIO WM  CHIDKCHHIO
TpynocnocooHocTH. OMacHbIe TPOU3BOACTBEHHBIC (PAKTOPHI MIPUBOIST K TPaBME, B
TOM YHCJIE CMEPTEIBHOM.

Tabnuma 22 — OnacHble U BpeHble (HaKTOPHI, BHIABICHHBIC MTPH aHATHN3E

®akropsl (TOCT 12.0.003-2015)

HOpMaTI/IBHI)IC AOKYMCHTBIL

OmnacHblie (haKTOpbI

1. [ToBbIIEHHOE oOpazoBaHue
NMEKTPOCTATUYECCKHX 3aPsIOB

I'OCT 12.1.045-84 CCBT. DIIEKTPOCTATUYECKUE
noJisi. JlomycTHMbIE YPOBHU Ha pabO4MX MecTax |
TpeOOBaHUS K IPOBEICHUIO KOHTPOJIS.

2. JleficTBHE CHUJIBI TSDKECTH B TEX
CIIy4asiX, KOT/1a OHO MOXET BbI3BATh
najzieHne paboTaroIIeTo C BHICOTHI

MUHHCTEPCTBO TPYAA U COLMATIBHOM 3aIUThI
Poccuiickoit @enepanuu [Ipukas

oT 16 Hos6ps 2020 1. N 782H «O06 yTBEepKJIeHUH
MIPaBHJI 110 OXpaHEe TPYAa IMpU paboTe Ha BBICOTE)

3. HemoasuxHbIE pexylIue, KOMIOIINE,
obnuparoiiye, pa3phIBAIOIIAE YacCTH
TBEPABIX OOBEKTOB, BO3JCHCTBYIOIINE
Ha paboTaroIIEro MPY COMMPUKOCHOBEHUU
C HUM

I'oCT 12.4.011-89 CCBT. CpeacrBa 3amuThI
paboTaronux. O6mue TpeOoBaHus u
KJaccuukanus.

4. [Ipon3BoacTBEHHBIE (dakTopsl,
CBS3aHHBIE C YPE3MEPHO BBICOKOW MIIU
HU3KOM TEMIEPATypoOl MaTepUaIbHbIX
00BEKTOB  MPOU3BOJICTBEHHON Cpepbl,

CanlluH 1.2.3685-21 «I'urnennueckre HOPMaTHBBI
1 TpeOoBaHUs K 00ecrieueHNI0 0€30MacHOCTH U (UITH)
0e3BpelHOCTH JUIsl 4esloBeKa (PaKTOpOB Cpe.bl
OoOUTaHUSD.

MOTYIIAX BBI3BATh oxoru | [ToctanoBneane Muntpyna Poccun ot 31 nexaOps
(oOMoposkeHus1) TkaHed  oprausma | 1997r. Ne70

YyeJioBeKa

Bpennsie dhakTopbl
5. OrcyrctBUe WMIM  HeZOCTaTOK | TpeboBaHUs K ocBemieHuio ycraHaBiauBatorcs CII
HE00X0JUMOT0 ectectBeHHOro | 52.13330.2016 EcrecTBeHHOE W HCKYCCTBEHHOE
OCBEILIEHUS ocBelieHne. AkryanusupoBaHHas penakuus CHull
23-05-95.

6. [ToBbiieHHAs 3arasoBanHoctb | ®EJJEPAJIBHBIN TOPHbBIN n
paboueli 30HBbI [TPOMBIIIJIEHHBIM HAZI30P POCCHMU.
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Wuctpykims no 6e30macHOMY BBEACHUIO paboT MpH
pasBeake u pa3paboTke HEPTAHBIX, Ta30BBIX U
ra30KOH/ICHCATHBIX MECTOPOXKIACHUNH C BBICOKHM
coziep’KaHHEM CEpOBOAOPO/IA.

I'OCT 12.1.005-88 CCBT. OOume caHHTapHO-
THTHEHUYECKHe TpeOoBaHUS K BO3AyXy pabodeit
30HBI.

7. [IpsiMast u oTpaskeHHas OJIECTKOCTh I'OCT P 50923-03 «PaGouee mecto ormeparopa.
OO0mme sproHoMuyeckre TpeboBaHus U TpeOOBaHUS
K IPOU3BOJICTBEHHOM cpesie. MeToabl H3MEPEHHUSD.

8. Tlosbrmennsiii ypoBenb u apyrue | [OCT 12.1.003-2014 CCBT. Llym. O6uue

HEeOJIaronpusITHBIC XapaKTePUCTHKH | TPeOOBaHHUs 0€30MaCHOCTH

nryma CII 51.13330.2011. 3amura ot nryma
AxTtyanu3zupoBanHas penakmus CHull 23-03-
2003

PaccMoTpuM oOCHOBHbIE HamOojiee BEpOATHBIE OMNAacHbIE U  BPEIHBIC
IIPOU3BOJICTBEHHBIE (DaKTOPBHI HA pabOYMX MECTAaX, KOTOPbIE MOTYT UMETh MECTO
IIPU BBIIOJTHEHUH JAHHOTO BHUJIA padoT.

5.3 AHaJIN3 BpeHbIX NPON3BOACTBEHHBIX (PAKTOPOB U 000CHOBAHHE

MepOIIpI/lSITI/lﬁ 0 CHH’KCHHUIO YPOBHHA BO3)I€fICTBPIﬂ

HpOI/I3BOIlCTBeHH]>Ie (l)aKTOpbl, OﬁyCJ]OBJ]eHH])Ie qYpEe3MEPHO BBICOKOM MJIM

HHU3KO# TeMIIEPATYPOH NPOU3BOACTBEHHOM Cpeabl

Tak kak 00cCITyKUBaHUE cenapaTopa MPOBOJAUTCS Ha OTKPHITOM TUIOIIAJIKE, HE
MPEACTABIACTCS  BO3MOXKHBIM  OOCCIEYUTh  HOPMHUPYEMBIE  IMapaMeTpPhl
Mukpokiaumara. I[loaToMy, B MensX 3amuThl OOCITY)KUBAIOIIUM TMEpPCOHAI
obecnieunBaercs komriektom CHM3 s kakmoro BpemeHn roma: Ha
MECTOPOXKJICHUH TMPUMEHSIOT XJOMYaTOOYMa)KHYIO —CICIOJSKTY, HMEIOIIYIO
YAOOHBIN KpoW [Uisl pabOThl B AKCTPEMAJIBHBIX YCIOBUAX (HApUMeEp, IPU MOXKape).
JIns 3amuThl TOJOBBI OT TEIJIOBOTO OOJIydeHUsS TPHUMEHSIOT allOMHUHUEBBIC,
(¢buOpoBbIE KaCKM, BOWJIOYHBIC U IIJISTBI; TJ1a3 - OYKH (TEMHbBIC WM C MPO3PAYHbIM
CJIOEM MeTajjia) JIMIA - MacKh C OTKUIAHBIM IMPO3payHbIM AKPAHOM. 3alluTa OT
BO3JCUCTBUS MOHWXEHHOW TEMIIEPaTypbl JTOCTUTAETCA HWCIIOJb30BAHUEM TEIUIOU
CIELOACK b, a MPU OCaJKax — IUIAIIeH, COrlacHO, MOCTaHOBIeHUsT MUHTpyIa

Poccum ot 31 mexabpst 1997r. Ne70. [19]
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Ta6nuna 23 - Buasl CU3 u cpoku Hocku coriacHo |V kimmMaTtudeckoro mnosca

HaumenoBanwue Terioi oex bl 1 00yBu Kimmmmatnueckuin
nosic
v
KypTka Ha yTemistoiei npokiaake 15
Bproku Ha yTeruisitoniei npokiiaake 15

KypTKa JJaBCaHO-BHCKO3HaAs Ha YTCHHSII-OHleﬁ IMPOKJIaJAKC -

BpIOKI/I JJaBCaHO-BHCKO3HBIC Ha YTCHHSII-OHleﬁ IMPOKJIaJAKC -

Baneuku 2

B cootBerctBum ¢ CanlluHom 1.2.3685-21 Bo n3bexkanue nepeoxiaxacHus
paboOTHUKAM HE CJIEeIyEeT BO BpPEMs MEPEPHIBOB B pa0OTE HAXOAUTHCS HA XOJIOJE B
teueHue 6osee 10 MmunyT nipu Temmneparype Bozayxa 10 Mmunyc 10° C u He Oonee 5
MUHYT IIpU TeMIiepatype Bo3ayxa ke munyc 10° C. [15]

B 00enennbiii nepepbiB pabOTHUKN 00€CTIEUUBAIOTCS «TOPSYUM) TUTAHUEM.
Henoasum:kHbie pexyinme, KOJIWIHe, 00AMpaolue, pa3pbiBaoiiue 4YacTu
TBEPAbIX 00bEKTOB, BO3ACHCTBYOIIHE HA PA00TAKOIIEr0 NMpPH

COINPUKOCHOBCHHUU C HUM

HNcTouHrKOM  HEMOABWKHBIX — PEXKYIIUX, KOJIOIMHX, OOIUPAIONIUX,
pa3phIBAIONINX YaCTEH TBEPABIX 00OBEKTOB, BO3ICHCTBYIONINX HAa pabOTAIONIETO MPH
CONMPUKOCHOBEHUH C HHUMH, MOTYT SIBIISITbCS OCTpbI€ YTIBI 00OpYJIOBAaHMS,
BBICTYTIAIOIINE YaCTH, Kpasi METaJNIOU30JISIUH.

Hopmatusabim nokymentom 'OCT 12.4.011-89 CCBT. «CpencrtBa 3amuThbl
paboraromux. O6mue TpedoBaHus M KiIacCU(UKAIUI» MPETyCMOTPEHBI CPEICTBA
KOJUICKTUBHON W WHAWBUAYAJTBLHON 3alllUTHl, & WMEHHO: CPEACTBA 3aIUTHl OT
BO3JICHCTBHSI MEXaHUYECKUX (haKTOPOB (HAPYIICHUS LETOCTHOCTU KOHCTPYKITHH;
OCTPBIX KPOMOK W IIEPOXOBATOCTEH MOBEPXHOCTEH 3aroTOBOK, MHCTPYMEHTOB H
000pyIOBaHUS; OCTPBIX YIJIOB); OJCK/a CIICIIHATbHAS 3aIIUTHAS, CPEACTBA 3aIUTHI
pyk. [11]

K cpeacTBaM 3amuThl OT BO3ACHCTBUS MEXaHUYECKUX (PAKTOPOB OTHOCSATCS

YCTPOMCTBA: OrpaguTeNbHbIC; IPEAOXPAHUTENbHbBIC; 3HAKW O€30MaCHOCTH.
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I[eﬁCTBHe CHJIBI THIKECTH B TEX CJIydasiX, KOrja OHO MOZKET BbI3BAaTh MMaJICHUEC

padoTauiero ¢ BbICOTHI

[Ipu BbIMOMHEHWH PAOOT MO €XKETHEBHOMY OCMOTPY U OOCITY>XKHBaHUIO
o00OpyZI0BaHUS cemaparopa, a TaKKe PEMOHTHBIX paboT, paboT MO BHYTPECHHEMY
OCMOTpY cerapaTopa UMeeTCs PUCK MaJieHus paboTaloIIEero.

Cpenu Hanboee YacThIX TPUYMH MaJIeHUsI pAOOTHUKOB C BBICOTHI BBIIEIISIOT
HECKOJILKO TPYTII:

1) TeXHUYECKHE — OTCYTCTBHE OTPAXICHUH, TPEIOXPAHUTEIBHBIX MOSICOB

(mpuBs3eit), HEAOCTAaTOYHAS MPOYHOCTh U YCTOMYMBOCTH JIECOB, HACTHUJIOB,

JICCTHHUII;

2) TEXHOJIOTMYECKHE — HEJJOCTATKH B TEXHOJOTHYECKUX KapTaX (MPoeKTax

MPOU3BOJICTBA PabOT), HEMPABWIIbHAS TEXHOJIOTUS BEICHUS padoT;

3) ICHUXOJIOTMYECKUE — TIOTEPs CaMOO00IaJaHus, HapyIIeHHE KOOPAUHAIMH

JIBWKEHUH, HEOCTOPOXKHOCTh JIEUCTBUs, HEOpPEKHOE BBIMIOJHEHUE CBOCH

paboThI;

4) METEOpOJIOTHYECKHIE — CUIIbHBIN BeTep, HU3Kas M BHICOKAs TEMIIEPATyphI

BO31IyXa, TOK/b, CHET, TyMaH, TOJI0JIE]

Ha npoun3BoACcTBEHHBIX 00bEKTaX B COOTBETCTBUU C OOIIMMHU TPEOOBAHUSIMHU
K OXpaHe TpyAa paspabareiBaeTcsi MHCTpyKims «[Ipu BwimonHeHWMM paboT Ha
BbicOTe». llenplo co3maHust W COOJNIIOJCHUST TaKOW WHCTPYKIIMU  SBJISIETCS
obecricueHue 0e30MacHOCTH PAOOTHUKOB, BBIMOJHSIOMIUX PAaOOTHI HA BBICOTE, U
JIVII, HAXOSAIIMXCS B 30HE MPOM3BOJICTBA ATHX paboT. [21]

K cpencrBam KOJJIEKTUBHOW 3alIUTHI OT TMAJEHUS C BBICOTBI OTHOCSTCS:
yCTaHaBJIMBAaEMbIC OTPAXICHHS, 3alUTHBICE CETKH, 3HAKW Oe3omacHocTH. [lpu
BBITIOJITHCHUH Pa0OT TITOBBIIIICHHOW OIMACHOCTH, HE CBS3aHHBIX C E€XCIHCBHBIM
oOcy>)KUBaHUEM O000pyIOBaHUs (PEMOHT, BHYTPEHHHH OCMOTp), OGOpMIIIETCS
HapsA-I0MYCK Ha BBIMOJTHEHUE padOT HA BHICOTE, B KOTOPOM PAacCMaTPUBAIOTCS BCE

PHUCKH U YKa3bIBAIOTCS HEOOXOIMMBIC CTPAXOBOYHBIE YCTpoiicTBa. [21]
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5.4 AHanu3 BpeIHbIX MPOU3BOJACTBEHHBIX (JaKTOPOB U 000CHOBaHUE
MEPONPUATHH 10 CHUKCHUIO YPOBHS BO31eiCTBUS

IIpou3BoacTBeHHBbIE PAKTOPBI, CBSI3AHHbIE ¢ AHOMAJIBHBIM (QU3NYECKUM
COCTOSIHMEM BO3]yXa

I'maBHbIM  uCTOYHMKOM (OpMUpOBaHMS JaHHOTO (hakTopa SBISIETCS
CKOILICHHE BPEJIHBIX U B3PHIBOMOKAPOOMACHBIX BEIIECTB, MPU pabOTe, CBSI3aHHOMU C
OCMOTPOM, YHUCTKOW U PEMOHTOM TEXHOJOTHYECKOTO 00OPY/IOBaHHUSA, a TAKXKE C
YCTAHOBKOM W CHSTHEM 3ariiyliek, 4TO MOXET BbI3BaThb OTPABIICHHE MapamMu
YIIJIEBOJIOPOJIOB M OKOTH IPH BO3TOPAHUHU CMECH.

K pabGotam Ha pon3BOJACTBEHHBIX 00BEKTAX, I7IE BO3MOKHA 3ara30BaHHOCTD
Bo3ayxa Boie [IJIK (comepkanue HeTsHOrO rasa B BO3ayxe paboueit 30HBI -
300MF/M3), JOIyCKAIOTCSl JiMIla HE MOJIOKE 18 JeT, He MMeIIIe MEIUIMHCKUX
MPOTUBOMOKA3aHUM JIs1 paOOThI B U30JIMPYIOIINX MTPOTUBOTA3aX WIH JIbIXaTeIbHBIX
amnrmaparax ¥ MpoIIeIIne COOTBETCTBYIOIEEe 00yUeHHE, MHCTPYKTaX U MPOBEPKY
3HaHWM 10 Oe3omacHOMYy BeaeHHIO paboT. [Ipu MOBBIIEHHOW 3ara30BaHHOCTH
BO3Ayxa palbodell 30HBI CIEAYEeT MPUMEHSTh Ta303alllUTHBIC CpPEICTBa
(M30JIMPYIOIIUE PECIUPATOPHI, INTAHTOBBIC M (PUIBTPYIOIIKE MPOTUBOTa3b). [3]

Jlo Havana paboT HEOOXOJUMO MPOBEPUTH HCIPABHOCTH MPOTHMBOrasa U
IIUTAHTOB. AHaIU3 BO3IYIIHOM Cpelibl paboueil 30HbI MPOU3BOIUTCS C MOMOIIBIO
razoaHajM3aTopa rnepea HauyajaoM U MPOBEACHUEM T'a300IaCHbIX PaboT.

[IpenensHO HOMycTHMBIE KOHIIEHTpaluu BemecTB cormacHo 'OCT 12.1.007-
76: azota guokcun — 2 Mr/m3, 6enson — 10 mr/m3, yrnepona oxcua — 20 mr/m® [10].
IMoBblIeHHBIN YPOBEHDb U APYrue HeOJIArONPUATHBIE XAPAKTEPUCTUKHU IIIyMa

[IIym 10CTaTOYHO CHJIBHO YXY/IIIAeT YCIOBHUS TPYyAa U OKa3bIBAIOT BPEIHOE
BO3JECHCTBUE HA OPTAHU3M 4YeJIOBEKA. [JTUTENbHOE BO3ICMCTBHUE IIIyMa HA OPTraHU3M
NPUBOJUT K TOTEpPE WM YXYIIICHUIO CIyXa, CHUXEHUIO OCTPOTHI 3pEHUS,
yXyJIIaeTcsl BHUMaHUE, TOBBIIIAETCA JaBjieHue KpoBH. CHIIBHOE IIYMOBOE
BO3JICICTBHE MOXET BBI3BATh CEPhE3HBIC 3a00JIEBaHUS CEPACUYHO-COCYIUCTON U
HEPBHOU CUCTEM.

VYpoBeHb lilyMa B onepatopckoi He npessbimaet—/0 ab.
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Cornacno CII 51.13330.2011. 3ammra OoT myma OpeAeiabHO IOIMYCTUMBIE
YPOBHH 3BYKOBOTO JABJICHMS, YPOBHU 3ByKa M DKBUBAJICHTHBIC YPOBHH 3ByKa Ha
pabodeM MecTe ClielyeT MPUHUMATh UCXOS U3 Ta0uibl 24. [22]

Tabnuua 24 — [IpenenbHO JOMYCTUMBIE YPOBHH 3BYKOBOIO IABJICHUSI, YDOBHU 3BYKa

Y DKBUBAJICHTHBIE YPOBHHU 3BYyKa Ha pabodeM MecTe

Teppuropus YpOBEHBb 3BYKOBOTO JIABJICHHUS MaxkcumanbHbIi
(9KBUBAJICHTHBIN YPOBEHBb 3BYKOBOT'O YPOBEHbB 3BYKa,
napieHus), 1b, B OKTaBHBIX MOJIOCAX YaCTOT nb

CO CPEOHETEOMETPUUECKMMH YacTOTaMu, [ 11

Teppuropuu
MPEAIPUATHN
c

107195 |87 |82 |78 |75 |73 |71 |95
IIOCTOSITHHBIMU
pabounmu

MCCTaMH

HopmatuBHbie 3HaUeHUs, TPUBEJCHHbIC B Ta0JUIlEe 2, IPUMEHSIOTCS, €ClU
MIPOU3BOJIUTCS BBICOKOKBaJM(DUITUPOBaHHAS pabora, TpeOyromias
COCPENOTOYEHHOCTH. JJIsi CHUKEHUS BO3JEHUCTBUSI MPOU3BOJACTBEHHBIX IIYMOB Ha
pabourX B TOJIEBBIX YCIOBUSIX MOXKHO BOCIIOJIB30BATHCS CJICIYIOIIUMU CPEICTBAMU
3aIlMTHI: pallMOHANIbHAS TUIAHUPOBKA TOMEIICHUSI, TPOTUBOIIYMHbIE HAyITHUKH,
BKJIAJIBITIIH.

5.5 Pacuer cucTeMbl HCKYCCTBEHHOI'O OCBELlleHUSI

Henocrtarounast ocBemeHHOCTh paboyeit 30HbI TaK)K€ CUMTACTCS OJHUM U3
(bakTOpoOB, BIUSIOMIUX Ha pabOTOCIIOCOOHOCTH uesioBeKa. J[Jii MPOMBINLIICHHBIX
NpEANPUSATANA ONTUMAaJIbHAsI OCBEIICHHOCTh TEPPUTOPUM U TIOMEIIEHUN SIBIISIETCS
BOXXHOM M HEMPOCTON TEXHUYCCKOW 3aJadei, perieHne KOTopoil obecreunBaeT
HOpMaJIbHbIE TUTUEHUYECKHUE YCIIOBUS I padoTaroiiero nepconana. [IpaBuiasHo

HOI[06paHHBI€ HCTOYHHUKH CBCTA U HX IMPOCKTHPOBAHUC CO3OAKOT YCJIOBHUA JIA
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MIPOU3BOJICTBEHHOTO TpPyAad, KOPPEKTHOCTH BBIIOJIHEHUS TEXHOJIOIMYECKHUX
orepanui, COOMI0ICHUs MTPaBUJI U TEXHUKHU 0€3011aCHOCTH.

I'maBHOM 3agadyed CBETOTEXHHYECKHMX PACYETOB [UII HMCKYCCTBEHHOTO
OCBEIICHMS SABJISICTCSI ONpe/ieJieHue TpeOyeMOol MOIIHOCTH 3JIEKTPUYECKOU
OCBETUTEILHOW YCTAHOBKU JJIS1 CO3/1aHUS 338 IaHHOM OCBEIIEHHOCTH.

K cpencrBam HOpMaM3ay OCBEUIEHUS IPOU3BOACTBEHHBIX MOMEIIEHUN U
pabounx MECT OTHOCSATCS: HCTOYHUKU CBETA, OCBETUTENIbHBIE PUOOPHI, CBETOBBIC
IIPOEMBI, CBETO3AIIUTHBIE YCTPONCTBA, CBETO(QUIBTPHI.

[TpousBeneM pacuer 0OILIEr0 MCKYCCTBEHHOI'O OCBEIICHHUS ISl TIOMELICHHUS
y4acTKa IIPOM3BOJCTBEHHOIO IOMeENIEeHUs. B paccMarpuBaeMOM IOMELIEHUN
BbINIOJIHAEMas pabora TpeOyer ocBemeHHocTH EH = 300 5k, cormacuo CII
52.13330.2016. [5] [TapaMeTpbl OMEIIECHUS: IIIUPHHA — 6 M; JJIMHA — 5 M; BBICOTA
— 2,8 M. Tlopsimok pacyera: BBIOOp THIA CBETUIILHUKOB; ONPEACIICHUE KOJIMYECTBA
CBETHJIBHUKOB; OIpPEAEIEHNE MOIIHOCTH CBETHJIBHHMKOB. JlJIsI paccMaTpuBaeMoro
MOMEILEHUS, UCXOSI U3 €T0 BBICOTHI U TEXHOJIOTUYECKUX OCOOEHHOCTEN, B KAUECTBE
MCTOYHHUKOB CBeTa OyAyT HCIOJIb30BaHbI JIIOMUHECHEHTHbIE Jamibl JIb (J1amribr
6enoro 1BeTa) BMecte co cBeTmibHUKaMu Tumna JIBO10-4x18 Bt (nnuHa u mmpuHa
CBETWJIbHUKA 595 MM, BbicoTa 81 MM). 11 pa3mernieHus CBETUIIbLHUKOB IIPOU3BEAEM
pacyeT CIeAYINIMX OCHOBHBIX ITAPAMETPOB:

hc — paccTosiHue CBETHIIBHUKOB OT MEPEKPHITHS;

hn = H-hC — BeIcOTa cBEeTHIIBHUKA HAJT [T0JIOM, BBICOTA ITOABECA;

hpn — BbICcOTa paboyeli MOBEPXHOCTH HAJ MOJIOM;

h = hn - hpn — pacderHas BbIcOTa, BBICOTA CBETHJIbHHMKA HaJ padoueit
ITOBEPXHOCTHIO;

L — paccrosiHHE MEXIy COCETHUMU PSIIAMH;

| — paccrosiHre OT KpailHUX CBETUJIBHUKOB HITU PSIOB J0 CTCHBI.

[ns cBetmnbHuka tuna JIBO-4x36 Bt BenuumHa HMHTETPaJbHOrO KPUTEPUS
ONTUMAJIBHOCTH pacnoyioxkeHus A = 1.1.

Bricora moaseca cBerunbHuKa hn = 2.7.

hc =H-hn =2,8-2,7=0,1m.
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BeicoTa cBeTMIIbHUKA HaJ pabovell TOBEPXHOCTHIO:

h=hn-hpn=2,7-0,7 = 2m.

PaccTosiaue Mex 1y COCeTHUMH PsiIaMU CBETUIIHHUKOB L:

L=A*h=1.1%2=22m.

L/3 = 0,73m.

YersipexiammoBsie cBeTrbHUKH TUa JIBO10-4x18-004 (004 — 3epkanbHas
pemieTka ¢ 9 BHyTPEHHHMH IMOTIEPEYHBIMU TUTACTHHAMHE) pacIiojiaracM B JIBa psijia.
B kxaxmom psmy mo 3 CBETHIbHHKA. Pa3pbiBI MEXIY CBETHIBHHKAMH B PSIY
coctaBisaoT 0,5 M. YUHUTHIBarO TO, YTO B OJHOM CBETHUJIBHHUKE YCTAHOBIICHO IO 4
JaMIibl, o0IIee KOJIMYECTBO JIIOMUHECHEHTHBIX Jami paBHsercs 24 mt. MHaekc
TIOMEIICHUS: TJIe S — IJIONIa (b OCBEIIAeMOM MOBEPXHOCTH; h — BRICOTA CBETUIILHHKA

Hal pa60qeﬁ ITOBCPXHOCTBIO, A — JJINHa IIOMCIICHUA, B - IIMUPpHUHA ITOMCIICHUA.

S
h*(A+B)’

Nunekc nomeueHus: | =
I'ne S - momaab ocBemaeMoi MoOBEPXHOCTH;
h — BbICOTa CBETHIIBHHKA HAJT paboueii TOBEPXHOCTHIO;
A — 11MHA IOMEIIEHUS
B — mmpuna nomemienus.
3HaveHne Kod(pPuImeHTa oTpakeHUs TOTOJIKA U CTEH COOTBETCTBEHHO:

pc =70% (cBexxenobeneHubii), prn = 30% (oKJIeeHHBIE CBETIILIMHA 000SIMH), Proj =

20%. Ucxonas u3 3Toro ko3 HUIMEeHT NCTOIB30BaHus MPUHIMAaeM paBHBIM ) = 0,56

EnxSxK3+xZ _ 300%30%1.5%1.1
N*y ' 24%0.56

cornacHo [30]. CBeToBO# MOTOK J1aMIibl: O = =1104.91 nx,

rae EH — HopMupyemass MuHUMaibHas ocBenieHHocTh 1o CIT 52.13330.2016, nk;
[5]

S — mTomaak OCBENaeMOTO TTOMEIIICHHUS;

K3 — ko3 durmeHT 3amaca, y9UTHIBAIOIINNA 3arps3HCHUE CBETUIIBHUKA, paBeH 1,5
(ToMereHre ¢ MaJIbIM BBIJICIICHUEM ITBLIH );

Z — xo3hPUIMeHT HEpaBHOMEPHOCTH OCBEIICHUS. J{JI1 JTIOMHUHECIICHTHBIX JIaMII
oepercs paBHbIM 1,1.

N — KoJIMYeCcTBO JIaMIT;
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N — ko3 PUIMEHT UCTIOIB30BAHUS CBETOBOTO MOTOKA, %o.
Hcxonis U3 moyduBILETOCs 3HAYEHHsI CBETOBOT'O TIOTOKA, BhIOMpaeM OJIMKaNIITYIO
cranaaptHyto Jamiy — JIb Ha 20 Bt ¢ norokom 1200 nk. Hanpsixkenue B cetu 220

B [24]. Aenaem npoBEpKY BBIOJIHEHUS CIEAYIOMIETO YCIOBHUS:

®.crang—dPa.pacy

-10% <_ *100% <_ +20%,

®dy.ctany,

1200-1104,91

-10% <_ *100% <_ +20%,

-10% <_ 7,92% <_ +20%, (ycnoBue BBITTOTHIETCS).

KoppekTupoBka 4uciia CBETUIILHUKOB, JTUOO BBICOTHI UX IMOJBECA HE TpeOyeTcs.
OmnpenenseM MOITHOCTh OCBETUTEILHOM ycTaHOBKH: P = 24*20 = 480 Br.

B nomemenuu (pazmepamu 6x5x2,8 M) CO CBEXKEMOOEICHHBIM MOTOJIKOM U
OKJICCHHBIMU CBETJIBIMU 000SIMH CTE€HAMH, CIIEYET UCIOIb30BaTh 6 CBETHIILHUKOB
JIBO10-4x18 ¢ momunecueHnTHbiMU JJamnamu tuma JIb 20 Bt ¢ motokom 1200 k.

5.6 DKoJiornyecKasi 6€30NaCHOCTh

HedTsiHas mpoMbINIIEHHOCTH, KaK OTPACib MOJIpa3yMeBaroIIasi MPOBEACHHUE
OOJBIIOrO0 CHEKTpa CIOXKHBIX TEXHOJOTMYECKHX IMPOLIECCOB Ha OIMACHBIX
MIPOU3BOJICTBEHHBIX 00BEKTAX, MTOTCHIIMAIBHO COAEPKUT BO3MOKHOCTh HAPYIIICHHUS
HKOJIOTUYECKON 0OCTAHOBKH, B CBSI3U C YEM TpeOyeTCs yAENATh OOJIbIIOC BHUMAaHUE
OXpAHE OKPYKAIOUIEH CPEIbI.

B cootBerctBum IlocranoBnenuem IlpasutensctBa P ot 31 gexabps 2020
r. N 2398 «O0 yTBep>KIE€HUU KPUTEPUEB OTHECEHUSI OOBEKTOB, OKa3bIBAIOIIMX
HEraTUBHOE BO3JICHCTBHE Ha OKpY’Kaloilyto cpemny, k oobektam I, II, Il u IV
KAaTeropuii» MPOU3BOJCTBO MO TMepepadOTKe W OYUCTKE He(MTH, MOIMyTHOTO
HEe(PTIHOTO W MPUPOJHOIO raza OTHOCAT K oObekTaM | kareropuu, okasbIBalOIIUM
3HAYUTEIbHOE HETATUBHOE BO3/IEUCTBUE HA OKPYIKAIOULYIO CPEAY U OTHOCSIIUXCS K
00JIACTSIM MPUMEHEHUST HAMTYYIIUX JOCTYIHBIX TEXHOIOTHH. [23]

MopaepHu3NpOBaHHBIM  cenmapaTop HE MPEACTaBISIET OMNACHOCTH ISt
OKpY’Karollel cpenbl. bok SIBISIETCS T€PMETHYHO 3aKPBITHIM COCYJIOM, TTO3TOMY
YPOBEHb 3arpsi3HEHUs aTMOC(EPHOT0 BO3AyXa, PACIPOCTPAHEHHUSI IIIyMa, BUOpaIuHu,

AJIEKTPOMATHUTHBIX TIOJICH, pPaUaliy U JPYTUX (PaKTOpOB MUHUMAJIEH.
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PaccmaTtpuBasi KOMILIEKC COOPYKEHUN MOJHOCTBIO, OMHILEM MEPOIPUITHUS,
KOTOpbIE€ HEOOXOIMMO OCYIIECTBUTD JJIsl 3AIUTHI TPUPOAHBIX 30H OT HETATUBHOTO
BO3J/ICHCTBUSI B IEPUO/I IKCILTyaTalUu.
3ammuTa ceJIuTeOHOH 30HbI

[Ipenynpexnenne 3arps3HeHHs TOYB  HePThIO, HEPTEHPOIYKTaMHU,
pPa3sTUYHBIMA ~XUMHUYECKHUMH BEIIECTBAMH W CTOYHBIMH BOJaMU TpeOyeT
BBITIOJIHEHUS TIPABUII BEJIEHUS TEXHOJIOTMYECKUX MPOLIECCOB, COOMIOACHUS TPaHUII
BBIJICJICHHBIX CAHUTAPHO-3AIIUTHBIX 30H, OMNEPATUBHOE MPHUHSITHE MEp IO
JUKBUJALUWNA aBapUil U UX MOCIAEACTBUM. 151 MOYB MPEayCMOTPEHBI MPEAEIBHO-
JIOITyCTUMBIE 3HAUYECHHS KOHLICHTPALIMI BPEAHBIX XUMHUECKUX COCTMHEHUM.

[Tocne npoBeneHus OLIECHKHU BO3AEHCTBUS IPOU3BOJCTBEHHOM IEATEIIBHOCTH
Ha OKpyxaromytw cpeny cormacHo CanlluH 2.2.1/2.1.1.1200-03 npunumMaem
OPUEHTHPOBOYHBIN pa3MepP CAHUTAPHO-3AMIUTHOMN 30HBI. [24]
Tabnuma 25— CanutapHas kiaccUUKalus MPEANPUATHN U OPUECHTHPOBOYHBIC

Pa3sMEpPbl HOPMATHBHBIX CAHUTAPHO-3AIINTHBIX 30H

Kuanace Bun npousBoacTBa

[Ipennpustus no 1006b4e HEPTH MTPU

TaKX€ C BBICOKUM
COACPKaHUEM JICTYUUX YTIICBOAOPOAOB

Knacc | — canurapuo-3amnurtHas 30Ha 1000 M BbIOpOCe cepoBogopoaa ot 0,5 mo 1 1/cyTku, a

3ammra Jurocgepnbl

Ha coctosiHue nmutocdepsl Takxke BIUSET BHIOPOC XMMHUECKHUX PEareHTOB U
YTJIE€BOIOPOIOB, BCIEICTBUE PA3InBa HEPTH.

3arpsizHeHHe JHUTOC(EpPbl MOXKET MPOU30WTH M3-3a pa3liuBa XMMHYECKUX
pEareHToB B IOYBY.

Ecnn npouszomien pa3nuB U BbIOpOC HEDTAHBIX SMYJIbCUH B IOYBY,
HEO0OXOJIMMO OCYIIECTBUTH COOP, CPE3KY PACTUTEIBLHOTO cJios TonmuHou 0,3-0,4 M
U TMEPEMECTUTh BO BPEMEHHBIE OTBAJIBI JI0 PEKYJIbTUBALHUU 3€MEJIb, COIVIACHO
[ToctanoBnenuto [IpaButensctBa PO ot 10.07.2018 N 800 (pex. ot 07.03.2019).
[25]
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Bo wu30exaHue po3NIMBOB YIJIEBOJOPOAOB M XUMHUYECKHX PpEarcHTOB
HEOOXOJUMO  OCYLIECTBJISITh IMOCTOSIHHBIM KOHTPOJb 32 T'€PMETUYHOCTBIO
HE(TENPOMBICTIOBBIX OOBEKTOB, MPOBOJIUTH BBOJHBIC, IEJIEBBIC, BHEIUIAHOBBIC,
NEPBUYHbIE HHCTPYKTAXU IMEPCOHANY, COOJMI0JaTh MpaBUiIa IPOMBIIICHHON
0€30MacCHOCTU U OXPaHbI TPYA.

Bo3paeiictBue Ha ruapocdepy

3arpsi3HEHUE TpU yTeUKe HEPTbIO U HEPTENPOIYyKTaMH, NPUBOAUT K
MOSIBJIICHUIO HE(DTAHBIX TSATEH.

B nenax obecneyenust 3p(HpEeKTUBHOCTH MEPOIIPUATHI N0 MPEAYPEKICHUIO
U JMKBUJAIMK Pa3iuBOB He(TU U HeTernpoayKToB Ha Teppuropun Poccuiickoil
Oenepanun  [IpaBurensctBo  Poccniickonn  ®enepauymu  npussuio  I[IpaBuia
OpraHM3alMyi MEPONIPUATUH IO MPEAYNPEKICHUIO U JIUKBUAALIMU PA3IUBOB HEPTH
U He(pTenpoayKTOB Ha Tepputopuu Poccuiickoit @enepanuu (yTB. HOCTAHOBIEHUEM
[IpaButenscTBa PO ot 15 anpens 2002 r. N 240), corinacHO KOTOPOMY OpraHU3aluu
00s13aHBbI:

* co3/1aBaTh COOCTBEHHBIE (hopMUpOBaHUs (TOAPA3ACICHUS) 1JIs1 IUKBUIALIUT
pa3nuBoB HePTH U HEPTENPOAYKTOB, MPOBOJUTH AaTTECTALMIO YKa3aHHBIX
dbopmMupoBaHUii B COOTBETCTBUHM C 3aKOHOJIaTeIbLCTBOM Poccuiickoit denepanu

* HEMEJJICHHO OMNOBEIIaTh B YCTAHOBJIEHHOM IMOPSAKE COOTBETCTBYIOILIKE
OpraHbl FOCY/IapCTBEHHON BJIACTU U OPraHbl MECTHOT'O CaMOYIIpaBJi€HUs O (aKTax
pa3nuBOB HEPTHU U HEPTEMPOTYKTOB U OPraHU30BbIBATH pa0OTY MO UX JIOKAJIU3alUU
Y JINKBHJIALIAH;

* UMETh pe3epBbl (UHAHCOBBIX CPEICTB U MaTEPHUAIBHO-TEXHUUECKUX
pecypcoB ISl JIOKaTU3aluKi U JTUKBUAALMK Pa3IMBOB HEPTH U HEPTENPOAYKTOB;

* 00yuaTh paOOTHUKOB CITOCOOAM 3alUTHI M JCUCTBHUSIM B YpPE3BBIUAWHBIX
CUTYaIMsIX, CBSI3aHHBIX C pa3iuBaMu HeTHU U He(PTENPOAYKTOB;

* colepXaTb B HCIPABHOM COCTOSIHUM TEXHOJOTHYECKOe 000pyIOBaHHUE,
3a0J1arOBpEMEHHO IIPOBOJIUTH VMHXEHEPHO-TEXHUYECKUE MEpOIPUATHS,
HalpaBJ€HHbIE HAa MPEJOTBPAILECHUE BO3MOXHBIX  pa3IUBOB HePTHU U

He(DTENPOAYKTOB U (WJIH) CHHKEHNE MACIITAaO0B OMTACHOCTH MX TOCJIE/ICTBHIA,
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* IPUHUMATh MEPHI MO OXpaHe >KU3HU U 370pPOBbS PAOOTHUKOB B Clyyae
pasnuBa HEPTH U HEPTEIPOTYKTOB;
* co3JaBaTh U MOJACPKUBATh B TOTOBHOCTU CHUCTEMbl OOHAPY>KEHHUSI Pa3IMBOB
He(TH ¥ He(PTEPOIYKTOB, a TAK)KE CHCTEMBI CBSI3U M OIOBEIEHUs. [26]
3amura atMocdepsbl

B xone TexHonornyecko moJArOTOBKM ra3a, BOBHUKAIOT CUTyallUH, KOTJa
HE0OXO0MMO MOMYTHBIN Ta3 OTBOJUTH Ha (akesie HU3KOTO JaBJICHUSI.

[Tpu ropeHnn ¢akena HU3KOTO aBICHUS B aTMOC(hepy BHIOpPAChIBACTCS Caka
(C), muokcua azota (NO2), okcun yriaepoaa (CO2) u meran (CH4). OTtu BemecTBa
CO3/aI0T CEpPhE3HbIC MPOOJIEMBbI C TOUKU 3PEHHS 3alllUThl OKPY>KAIOIIEeH Cpelibl, a
CKUTaHUE MeTaHa BeJIeT K Henh(PEKTUBHOMY UCIIOIB30BaHUIO TOBAPHOTO MPOAYKTA.

CornacnHo noctanoByieHuto [IpaBurensctBa Poccutickoit ®enepaiuu ot 8
HOsiOpst 2012 1. Nell48, ne wmenee 95% mnomytHoro raza (III') momkHO
UCITIOJI30BaThCS pPalMOHAIBHO, JIMIIb 5% BO3MOXHO CXHUratb Ha (akenax. B
Clly4ae HEUCIIOTHEHUS TAaHHBIX HOPM HEAPONOJIb30BaTeNb o0jaraercs mrpadamu,
pa3Mepbl KOTOPBIX €KEroJHO BO3pacTaroT. Tak WM MHAYe MPU CKUTAHUM JTaXKe
pErIaMeHTUPOBAHHBIX KOJHMYECTB TMOMYTHOTO Ta3a MPOUCXOJUT 3arpsi3HCHUE
arMocdepsl. [27]
B kauectBe OOpbObI € 3arps3HEHHEM aTMoc(epbl TMOMOTaeT TUIATEIbHO
pa3paboTaHHas TEXHOJIOTHYECKas cxeMa O01ouHoi kommpeccopHoi ctanmmu (BKC),
Ha KoTopyto Oyzaer orBoautbes 10 100% rasza, paHee oTBOAMBLIErocs Ha (aken
HU3KOTO JIaBJICHHUS.

5.7 be30nacHOCThb B Ype3BbIYAHHBIX CUTYAlMAX

Cpenu 4pe3BbIYAHHBIX CHUTYyaIlMi, KOTOPHIE MOTYT BO3HHMKHYTH Tpeeax
paboueii 30HbI (TEPPUTOPUU OTACHOTO MPOU3BOJICTBEHHOTO O0BEKTA): NITUTEIHHOE
OTKJIIOUCHHME DJICKTPOIHEPTUM; MEXaHMUECKOE IMOBpPEXKIEeHUE OO0OpYya0BaHUs,
COOPY)KCHUNM W KOHCTPYKLMHK; B3pPBIBBI M II0XKapbl, BBI3BAHHBIE YTEUYKOU
B3PBIBOOTIACHBIX BEIIECTB; pa3repMeTU3aius TpyOOTIPOBOOB BHICOKOTO JaBICHUS

U KOPITYCOB HAacOCHOTO o0opyaoBanus. M3 HUX HanOojee TUIMMHUYHBIMU SIBJISIOTCS
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paspyiieHue (pasrepMmerusainus) o0Opyd0oBaHMs, BBIOpoc (ucTeueHue) HedTw,
noxap. [28]

OnacHast cuTyanusi mpu paboTe cemapaTopa MOXKET BO3HUKHYTH IMpH
HENPAaBWJILHOW €ro 3KcIuTyatanud. Upe3BblYaiiHble CHTyaIlil MOTYT BO3HHKHYTH
npu yTedke HedTempoayKToB, Ta3za u3 anmapara. OCHOBHBIMU TPHHIUIIAMHA
o0ecrnieueHus MoKapHOi 0€30MacCHOCTH cenaparopa sSBISIOTCA:

1)  opraHuzanus MI0’KapOB3phIBOOE30MaCHOTO MIPOBEICHHSI
TEXHOJOTHYECKOT0 MPOIIECcCca;

2)  WCIOJBb30BAaHWE COBPEMEHHBIX TEXHUYCCKMX PCIICHHWH, CHUCTEM
NPEeAyNPEeKICHUE TMOoXKapa, MPOTUBOMOXKAPHOM 3alllUTHI, a TaKXKEe IPOBEIACHHE
OpraHU3aMMOHHO-TEXHUYECKUX MEPOIIPUITHI;

3)  BbINOJHEHHUE TPEOOBAHHM JCHCTBYIOIINX HOPMATHBHBIX JTOKYMEHTOB,
HallpaBJI€HHBIX HAa  OOecledYeHHe  MOoXKapHOW  O€30MaCHOCTH  OOBEKTOB
HedTera3oBoro Komiuiekca. [28]

OKcIulyaTtaiys cernapatopa IPOU3BOJUTCS B CTPOTOM COOJIOJEHUU U
MOIJICP>KaHUK TEXHOJIOTHYECKOTO pPeXUMa C MapaMeTpamMu, HE MPEBBIIIAIOIIAMU
yKa3aHHBIE B TEXHUYECKON JOKYMEHTAIINH armapara.

OCHOBHBIM METOJIOM KOHTPOJISI 32 HaJACKHOW U Oe30IacHoi paboToi Oyi0Kka
SBIISIETCSL €T0 TEXHUYECKOE OCBHUACTEIHCTBOBAHHME, MPU KOTOPOM IPOBEPSETCS
COCTOSIHUE arlnapara, TpyoorpoBoioB, apmatypsl, cpeactB KUII u A u apyrux
AJIEMEHTOB, BXOJISIINX B HETO.

TexHnueckoe OCBUIETENHCTBOBAHUE CEMapaTopa MPOBOIUTCS TEPE]] MyCKOM
B DKCIUTyaTaIuio (MEPBUYHOE TEXHUUECKOE OCBUIETEIHCTBOBAHKE ), IEPUOIUIECKU
B IIPOIIECCE IKCIUTyaTallui, BHEOUEPETHOE TEXHHUECKOE OCBUIETEIILCTBOBAHUE.

Kakx mpaBmno, mnepuogudyeckoe TEXHUYECKOE OCBHJICTEILCTBOBAHHE
cermapaTopa COBMEMIAIOT MO0 BPEMEHU C IUIAHOBO-MIPEAYNPEIUTEILHBIM PEMOHTOM
OJI0Ka, a TaK)KE C OCTAHOBKOW Ha PEMOHT YCTAHOBKH WJIU JIWHUH. [18]

[lepnomUYHOCT, ~ TEXHUYECKOTO  OCBUJETEIHCTBOBAHUS C  y4acTHEM

npeacraButenss Poctexnanzopa. [29]
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Korga annapar pa3sMenmaroT B CTOPOHY allllapaToB CO CKUKEHHBIMU ra3aMu
(Mpu paccTOSIHUM OT YCTAHOBKH 110 ammapaToB MeHee 80 METpOB), MEXIy HUMHU
YCTAHABIIMBAIOT TIIyXYK CTEHKY BBICOTOM 5 - 5,5 M, a MO BEpPXy YCTAHABIUBAIOT
TpyOy Il MapoBOM 3aBeChl WM NPEIyCMaTPUBAIOT BOASHYIO 3aBECY BOKPYT
YCTAHOBKHA C UCIIOJIb30BAHUEM BOJSHBIX OpPOCHUTENEH, KOTOpas BKJIIOYAETCS
aBTOMATHUYECKHU OT ra30aHaIN3aTOPOB.

OCHOBHBIMM B3pBIBO- U MOXKAPOONACHBIMU BEILIECTBAMHU, HAXOIAIIUMUCS B
cernaparope, sIBISIOTCA: He()Th M MONMyTHBIM Ta3. Kiacc B3pbIBOONACHOM 30HBI O
[TYD B Ir; xareropust u rpymmna B3pbeiBoonacHou cmecu - IIATI1 (raz), IIAT3
(HedTs). [16] s anmapara npexycMOTPEHBI MEPBI 0 MAKCUMAJIbHOMY CHH)KEHHUIO
M0KAPOB3PBIBOOIIACHOCTU TEXHOJIOTUYECKOTO IIpoLiecca:

— MpPeJOTBpPAILEHUE B3PbIBA U MOXKapa B OJIOKE YIIPaBICHUS yCTAHOBKHU;

— MAaKCHUMaJbHOE€ OrpaHWYEHUE BBIOPOCOB TOPIOYMX BEUIECTB B
atMoc(epy pu aBapuiiHON CUTYyallUH;

— CHWKEHHE TSHKECTH MOCIEACTBUN B3PHIBOB U MTOKAPOB.

[IpenycMaTpuBaeTcsi aBTOMaTUYECKOE IEPEKPHIBAHUE TOIIJIMBHOW JINHUY TTPU
oOprbIBe (pakena.

VYcraHOBKa OCHAlllEHa I€JbIM  PAJOM  BCIOMOTaTENIbHBIX  CPENCTB,
BKJIFOYAIONINX CJIEAYIONINE YCTPONCTBA U MPUOOPHI: paboure MaHOMETP, JaTIUKH
TeMIepaTypbl JbIMOBBIX Ta30B, JAaTUYUKH BBICOKOTO U HHU3KOTO YPOBHS,
TEPMOMETPHI, TEMIIEPATypHbIE JATYMKH HA BXOJI€ HA YCTAHOBKY U C YCTaHOBKH,
JATYNKU JIaBJICHUs, HeDTIHOW U BOJSHOW TYpOMHHBIE PACXOJOMEPBI, MOHUTOP
coJiep>KaHus BOAbI B HE()TIHOM BBIKUTHON JTMHUMU.

DNEKTPONPUEMHUKN CUCTEMBbl TMPOTUBOIOXKAPHON U MPOTUBOB3PHIBHOM
CUCTEMBI IO CTENEHU HANEKHOCTH OTHOCATCA K NepBoM kareropuu no 11YD, mx
AIIEKTPOCHAOKEHUE OCYIIECTBIISETCS OT JBYX HE3aBUCUMBIX HCTOYHUKOB MTUTAHU.

Nmerorcs aBTOMATHYECKHUE CUTHAJIU3aTOPbI JTIOB3PBIBOOIMACHBIX
KOHIICHTpAIUH, JarolMe CUTHAJI Ha BKJIIOUYCHUE BEHTWIALIMHU MPU JOCTHUKEHUU

20% u OTKIIOYEHHE TEXHOJOTUYECKOTO OO0OpYJAOBaHMS TPU TOCTHKCHHUH
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3arazoBaHHocTU 50 %, ¢ BKIIIOUEHHEM CHUTHaa YCTPOWCTBA 3BYKOBOM M CBETOBOM
CUTHAJIM3AIIIH.

Texnomornyeckass cxemMa W KOMIUIEKTAI[Usi OCHOBHOTO OO0OpYyIOBaHUS
00ecIeynBalOT HEMPEPHIBHOCTH MPOU3BOICTBEHHOTO MTPOLIECCa 3a CUET OCHAIIICHHUS
TEXHOJOTHYECKOro 000pYZOBaHUS CUCTEMaMU aBTOMATHUYECKOTO PETyIUPOBaHUS,
OJIOKUPOBKH U CUTHATIU3ALIUY.

Br16op crctem KOHTpOIIs, yIIpaBlieHUs, MPOTUBOABAPUITHON aBTOMATHUECKOM
3amuThl (ITA3), cBsI3u U onoBenIeHUsI 00 aBapUIHBIX CUTyalUsX MO HaAEKHOCTH,
OBICTPOAECHUCTBUIO, JOMYCTUMON MOTPEIIHOCTH U3MEPUTENIBHBIX CUCTEM U JPYIHM
TEXHUYECKUM XapaKTEepPUCTUKAM OCYUIECTBISIIOTCA C YYETOM OCOOEHHOCTEN
TEXHOJOTHUECKOr0 TMpoIlecca Ha OCHOBE aHalu3a OIMAacHOCTEeH, YCJIOBHIA
BO3HUKHOBEHUS U PAa3BUTHSI BOBMOXKHBIX aBAPUHHBIX CUTYaIHil.

Ha ycraHoBke mpeayCMOTpEHBI MpPEIOXpaHUTEIbHbIC KJIamaHbl IS
peIoTBpalIeHus 00pa30BaHUs N30BITOYHOTO AABJICHUS B EMKOCTH.

JlaTuuk BBICOKOTO YPOBHS MPEAOTBPAILAET CIMIIKOM BBICOKUN MOIBEM
YPOBHS )KHJIKOCTH M BBIXOJ] €€ Yepe3 cucTeMy copoca rasa.

KonTponbHast cucremMa OTCIIEKHUBAET JOOblE OTKJIOHEHHS [JaBICHUS WU
TEMIIepaTyPbl, BEIXOIAIINE 32 IPeeIbl pabounx napameTpos. [18]

Ammapar 0CTaHaBIUBAIOT B CIEIYIOMINX CITydasx:

1) mpy MOBBIICHUN JABJICHHUS M TEMIICPATYPhI BBIIIC Pa3pEIICHHBIX TEXHUICCKOM
JTOKYMEHTAIUEN;

2) mpu OOHAPYKCHHUHU B 3JIEMEHTaX OJIOKa TPEIIHH, BBITYYHH, TPOMYCKOB, TOTCHHUS
B CBapHBIX LIBaX, TEYH B OOJITOBBIX COCAMHEHUSX;

3) mpu HEWCIPABHOCTH WU HEIOJHOM KOJHUYECTBE KPEMEKHBIX JIeTalCH
(bIaHIEBBIX COCAMHEHU;

4) npu  HEHUCNPABHOCTH WU OTCYTCTBHHM TPEAYCMOTPEHHBIX  IMPOEKTOM
KOHTPOJIbHO-U3MEPUTETHHBIX IPUOOPOB U CPEJCTB aBTOMATU3AIINY;

5) npu oTKa3e B pabOTe CUCTEMBI AaBTOMATH3ALIHH;

6) mpu BOBHMKHOBEHHUH IOXKapa, HEMIOCPEACTBEHHO YTPOXKAFOIIETO OJIOKY.
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B cemaparope mnpenycMOTpeHa TpeAyNpeauTeNIbHass W aBapuilHas
CUTHANIM3AIlMM [ JaBJeHHs B anmnapare (MOBBIIMICHUE JaBieHUs: 2,2
MIla — npegynpenurenbHas curHanm3anus; 2,5 Mlla — apapuitHas curHanusanus;
noHmwxkenue aasiaenus: 0,5 Mlla — npenynpenurensHas curnanmm3anus; 0,3 Mlla —
aBapuiiHas CUTHAIM3AIWA); Il ypoBHS HedTH B ammapare (MOBBIIMICHUE YPOBHS:
75 % — mepBBIN TTOPOT MpeAyNpeauTebHON curHam3auu; 90 % — Bropoit mopor
NpeaynpeauTeNIbHON CUTHATU3alMK;, TOHMKeHUE ypoBHs: 25 % — nepBbiil mopor
npenynpeauTensHoi curHanuszanuu; 10 % — BTOpoil mopor mpeaynpeauTeabHon
CUTHAJTM3ALIHH ).

[Imomaaka oOcHamIEHAa OTHETYLIUTENSIMA  [OPOIIKOBBIMHU, MOKAPHBIM
WHBEHTAPEM, KOTOPBIA YCTAaHABIMBAETCS OKOJIO BXOJA.

OO0s3aTeNbHBIMU SIBIIAIOTCSL JIEHCTBUS: pa3paboTaTh, MOBECUTh HA BUIHOM
MecTe B BHJE TaOIMUYKU IUIaH 3BaKyallUd MEepcoHala NpH BO3HUKHOBEHHUH
aBapuiiHOM cutTyanuu. JlookHa OBITH MPEAYyCMOTpPEHA CBSI3b C aBAPUUHBIMU,
MOXKAPHBIMU CIIy)0amH, OIOBEIIeHUE padoTarouMX 00 OMACHOCTH, HAa3HAYEHBI
OTBETCTBEHHBIE 3a IIPOBEJICHUE aBAPUINHO-CIIaCaTENIbHBIX pa0oT.

JInst  OCyLIECTBIIEHMS KOHTPOJIA 3@ CKOPOCTBIO KOPPO3UM PACUETHBIX
AJIIEMEHTOB OJIOKa HE PEKe OAHOrO pas3a B JIBa rofa MPOU3BOIAT 3aMEpP TOIIIUHBI
CTEHKH anmapaTa Hepa3pylarlliMU METOAAMU KOHTPOJIS.

Hcnonbs3oBaHue peryJupyrouied apmarypbl B Kaue€CTBE 3allOPHOM U
3alIOPHOM B KAYECTBE PETYIHUPYIOLIECH HE JOMYCKAETCA.

B cnydae oOpa3oBanusi B 3JieMEHTax cemaparopa JICASHBIX WIA THAPATHBIX
MpoOOK JUKBUAAIMS WX JODKHA TPOU3BOJUTCS BBEJICHHUEM WHTHOUTOPOB WIIH
ropsuero rasa, wix oO0OrpeBOM IMapoM, ropsiueit Bojod. PazorpeB oruém
3amperacTcs.

Jlns 6e30macHoOi paboThI cemaparopa MPOBOIAT CIEAYIOIINE pabOTHI:

1) HapyXHBIIi OCMOTp 3JIEMEHTOB OJiOKa (armmapara, TpyOOIpOBOIOB, apMaTyphl U
T. 1.);

2) BHYTPEHHUI OCMOTp anrmapara;
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3) mpoMmep B HECKOJBKMX MECTax, HauOoyiee MOJBEPIKECHHBIX HM3HOCY, TOJIIHHBI
CTEHKH TPYOOIPOBOJIOB, ApMATYPhI;

4) mpoBepka  COCTOSHUSA  (DIAHICBBIX  COCAUHCHHWH,  YIUIOTHHTEIHLHBIX
MOBEPXHOCTEH, MPOKIAN0K, KPENEeHKHBIX M3, a TakkKe (PaCOHHBIX YacTen
TpyOOTIPOBOIOB (TPOMHUKOB, OTBOJIOB, IEPEXOJIOB U T. 1I.);

5) mpoBepka W peryJMpoBKa YCTAHOBJICHHOW Ha OJIOKE apMaTypbl M CHCTECMBI
KOHTPOJISl U aBTOMATU3ALIHH.

BHyTpeHHUT OCMOTp TPOW3BOAUTCS C IIEIbI0 BBISBICHHUS COCTOSHUS
BHYTPEHHHX MOBEPXHOCTEH U BIMSHUS CPEJIbI HA CTEHKH arlrapara, TpyOomnpoBOIOB
U apMaTyphl.

BHyTpeHHSIT TOBEPXHOCTH DJEMEHTOB Cemaparopa, IOIBEePTraroIIXCs
OCMOTPY, OUMILAIOT OT TPS3U U OTIOKEHUH.

[Ipu uncTKEe BHYTpEHHEH TOBEPXHOCTH JIEMEHTOB OJIOKA OT OTJIOKESHUN UK
HEBBISICHCHHBIX OCAJKOB ATH TIOBEPXHOCTH YBIIAXKHSIIOT BOJOM.

B 30Hax HeAOCTYNHBIX JUIsi BHYTPEHHETO OCMOTpa MPUMEHSIOT MpUOOpHI ¢
THOKMMH TEJIECKOMMMYECKUMH JKTyTamMu (PHAOCKOMbI). [Ipn OTCYyTCTBHHM 3THX
npuOOPOB MPOBOIAT JNE€PEKTOCKOMHUIO YIbTPAa3BYKOBBIM METOJIOM OCHOBHOTO
MeTasuia (yJIbTpa3ByKoBasi TOJIITUHOMETPHS) U METajlIa CBAPHBIX IITBOB.

W3omnsanys 9aCTUYHO WM TOJHOCTBIO YIAJSIOT, €CIM MUMEIOTCS TPHU3HAKH,
yKa3bIBAIOIIME HAa BO3MOXKHOCTh BO3HUKHOBEHHS JI€(PEKTOB MeTaia ToJ
M30JIAIMEN (ClieIbl TPOMOKAHUS U30JISIUU U T. 11.).

HedekTsl, 00HAPYKEHHBIE B MPOIECCE TEXHUYECKOTO OCBUIETEILCTBOBAHMS,
YCTPAHSIIOT C TOCIEAYIONIMM KOHTPOJEM HCIPABJICHHBIX Y4YacTKOB. MeToabl u
KaueCTBO YCTpaHEHHs JePEKTOB 0O0ECreurnBalOT HEOOXOIMMYIO HAJIEKHOCTh W
6e30macHOCTh paboTHI OJIOKA.

Ecim mpu TEXHMYECKOM OCBHUICTCIBCTBOBAHUU OJIOKA OKAXETCS, YTO
BEJIMYMHA KOPPO3MOHHOTO M 3PO3MOHHOTO HW3HOCA TMPEBBINIACT JOIMYCTUMBIC
BEITUYMHBI WM OOHAPYKEHBI CEPhE3HbIE NEPEKTHI B 30HE CBApPHBIX IIIBOB M B

OCHOBHOM MeTaJljie, TO paboTa 0JI0Ka JI0/HKHA 3anpeliieHa.
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Knacte MHCTpyMEHTBI, MaTepualbl, CHELOJASKAY, U JIPYTrue MpeaMeThl BO
BHYTPEHHHE TIOJIOCTH DJIEMEHTOB OJIOKa MpU HX OCMOTpaX M PEMOHTaX
KAaTerOpUYECKH 3aIPeIaeTCs.

Ha Bpemsi mepepsiBoB B paboTe CBOOOJHBIE KOHIIBI OJIOKA 3aKpBhIBAIOT

3arIyIIKamMu wid npookamu. [18]
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3AK/IIOYEHUE

3HaYeHHE BCEX MPOU3BOJICTBEHHBIX (DAKTOPOB HA M3ydaeMOM pabovIeM MECTe
COOTBETCTBYET HOPMaM, KOTOpbIE TakKe ObUIM MPOJEMOHCTPUPOBAHBI B JaHHOM
paznene. Kareropusi noMemieHuii Ha yCTaHOBKE I10 3JIEKTPOOE30MacHOCTH COrIacHO
[1YD cooTBEeTCTBYET TpPETbeMYy KIIAcCy — «OCOOBbIE MOMEIIEHHUS TOBBIIICHHON
onmacHoctu» [13]. CorsacHo mpaBwiamM 10 OXpaHE TpyJa MNPU DKCIUTyaTaluu
AJIEKTPOYCTAaHOBOK TMEpCOHAN JOJDKeH oOmagate | rpymmoit  jgomycka 1o
anekTpobe3onacHocTd. [lpucBoenue rpynmel | 1Mo 3rekTpobe30nmacHOCTH
MPOU3BOJIUTCS MMyTEM IMPOBEJACHUS MHCTPYKTaXKa, KOTOPBIM JOJKEH 3aBEPIIAThCS
MPOBEPKOM 3HAHUI B (hopMe YCTHOTO orpoca U (Ipu HeOOXOIUMOCTH) MPOBEPKOI
NPUOOPETECHHBIX HABBIKOB O€30MACHBIX CIIOCOO0B PabOThI MM OKa3aHWs MEPBOM
TIOMOIIIH MPH MMOPKESHUH JICKTPUICSCKUM TOKOM [ 14].

Kareropusi Tspkectu Tpyla Ha yCTaHOBKE MOJTOTOBKM HedTH W Tasza IO
CanlluH 1.2.3685-21 "I'urnennyeckre HOpMATUBBI U TPeOOBaHUA K 00€CIICUEHHUIO
0e3onacHOCTH U (WK) OE3BPEIHOCTH Uil YesloBeKa (DakTOpoB cpeabl oOuTaHus"
OTHOCHUTCS K Kateropuu 3.1 (paGoTbl, MPOU3BOAUMBIEC CHUJISL, CTOSI WU CBSI3aHHBIC C
X000 U COMPOBOXKIAOIIKECS (PU3HUSCKUM HanpspokeHueM) [15].

YcTaHoBKa OTHOCHUTCS K KJIAaCCy OMACHOCTU MPOU3BOCTBEHHBIX 0OBEKTOB 1.
PaccMoTpeHHBINE ~ OOBEKT,  OKa3bIBAIONIMN  HE3HAUYMTEIIbHOE  HETraTUBHOE

BO3JICHCTBHE HAa OKPYXKAIOIIYIO Cpely, OTHOCUTCS K oObektaM 111 kaTteropum [16].
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Ipuioxenue A

(cripaBo4YHOE)

MODERNIZATION OF HORIZONTAL SEPARATORS OF THE PRE-
DISCHARGE WATER INSTALLATION AT THE VANKOR OIL AND

GAS CONDENSATE FIELD (KRASNOYARSK TERRITORY)
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INTRODUCTION

Liquid separation (separation of oil, gas and water) in various separators is

carried out for:

1) obtaining petroleum gas used as chemical raw materials or fuel;

2) reducing the mixing of the oil and gas flow and thereby reducing hydraulic
resistance;

3) decomposition of the resulting foam;

4) separation of water from oil during the production of unstable emulsions;

5) reducing pulsation when transporting oil from the first stage separators to the oil
treatment unit.

The losses of light oil fractions during subsequent transportation and storage
depend on the separation processes. It has been established that with instantaneous
separation of oil (with a sharp decrease in pressure), the entrained amount of heavy
hydrocarbons by a fast-moving stream of free gas increases significantly.

With step separation by step pressure selection at the stages, it is possible to
achieve the release of mostly free gas. Therefore, if fisheries do not have
stabilization installations, it is necessary to separate as far as possible by methods
with minimal losses of gasoline fractions. One of them is step separation.

However, multi-stage oil separation of oil should not only reduce the loss of
light fractions with gases, but also sharply the oil loss of light free gases, with the
release of which in tanks increases the loss of oil during «breathingy.

1 Geological section
1.1 General information about the deposit

The Vankor oil and gas condensate field is administratively located on the
territory of the Turukhansky and Dudinsky districts of the Taimyr municipal district
of the Krasnoyarsk Territory. Regional centers: the village of Turukhansk is located
300 km southwest of the field, the city of Dudinka is 140 km to the northeast. In the

same direction, 200 km away, is the city of Norilsk.
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The Vankor oil and gas condensate field is located in two license areas. The
right to use the Vankorsk license area for hydrocarbon extraction and geological
exploration of the southern part of the Vankorsk deposit belongs to CJSC
«Vancorneft» on the basis of the License KRP 12564 HP from 02.08.2004.
(agreement expiration date 31.12.2017). At the North-Vankorsky license area,
Vankorneft CJSC carries out geological exploration and development of the
northern part of the field on the basis of License DUD 14356 NR dated December
13, 2007 (the license expires on May 15, 2025).

CJSC "Vankorneft" (ind. 660049, Russia, Krasnoyarsk, Mira street, building
19
Phone: +7 (391) 274-56-99, Fax: +7 (391) 274-56-45) is an integral part of OJSC
NK Rosneft (Russia, ind. 115035, Moscow, Sofiyskaya embankment, 26/1 , Phone:
+7 (495) 777-44-22, Fax: +7 (495) 777-44-44, Telex: 114405 DISVO. RU).

The deposit and surrounding regions lack a permanent road infrastructure.
Igarka, a city positioned 140 km southeast of the site, boasts a substantial river port
and an airport that can accommodate large aircratft.

The materials and equipment required are transported via the Yenisei River to
the city of Igarka. The waterway from Krasnoyarsk to Igarka spans the entire length
of the river.

The Yenisei measures 1747 km in length. The Vankor field area exclusively
receives the bulk of cargo during winter when the swamps freeze, enabling the
operation of temporary winter roads. On average, the distance from lIgarka city to
the deposit area via the winter road is approximately 150 km.

The most economically attractive way to deliver large consignments of cargo
(total volume up to 35 thousand tons) to the Vankor field area is the expeditionary
delivery by caravan of ships of the Yenisei Shipping Company. This caravan travels
along the river, specifically Bolshaya Kheta, directly to the fishing base, which is
located 430 km from the river mouth. This approach minimizes the need for
intermediate loading and unloading operations, resulting in shorter delivery times.

However, it's important to note that navigating along the river is only possible with
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a fleet of shallow- draft barges (up to 1000 tons) and limited to the month of June.
Consequently, the overall efficiency and clarity of the entire transportation scheme
are of utmost importance. In this connection, the overall coherence and clarity of the
entire transport scheme is of great importance: timely accumulation of goods in the
winter at the sites of ports, whose berths are not flooded in the spring (Les Siberian
port, Krasnoyarsk port) formation and dispatch of a powerful convoy of ships,
unloading in a short time at the Customer’s berths (Vankor, Suzun). The main
transshipment base for delivering large and heavy cargo, intended for the
construction of a support base for the VVankor field, is located on the left bank of the
Yenisei River, 12 km downstream from the port of Igarka. Priluki serves as the main
transshipment base for the delivery of large and heavy cargo intended for the
construction of a support base for the Vankor field.

There is no railway connection in the area under consideration; supply by rail
IS possible either to the city. Krasnoyarsk, or through the transport network of
Western Siberia to the station. Purpe and Korotchaevo and further, either by water
transport or by winter road.

The closest fields in commercial operation: Messoyakha, Yuzhno- and
Severo-Soleninskoye, are located 160-180 km northwest of Vankor. A gas pipeline
to the city of Norilsk and a condensate pipeline to the city of Dudinka, where there
Is a condensate-processing workshop, connect these fields. 200 km southwest of the
Vankor field The Zapolyarnoye field is located, where the nearest point of the main
gas pipeline of the Transgaz system is located.

Oil is transported via an oil pipeline with a diameter of 820 mm from the
Vankor field to the Purpe oil pumping station. The oil pipeline is designed to pump
hydrocarbon volumes of 25 million tons/year. The total length of the route is 543
km (556,5 km along the pipeline axis, taking into account compensators).

The Vankor field and the VVankor — Purpe oil pumping station route are located
in the permafrost zone. Mainly sandy loams, light loams with inclusions of gravel,
pebbles and boulders, as well as silty and fine sands and peat bogs, represent

permafrost soils. The location of permafrost soils is not uniform; during the
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construction of any infrastructure facilities, it is necessary to conduct surveys to
determine the specific conditions for the construction of infrastructure facilities.
The cryogenic texture of sands is massive, sandy loams and loams are layered. On
heaving mounds and in swamp areas near lakes, layers of ice up to 20-30 cm thick
are found in the sediments.

When the temperature regime of permafrost is violated, due to high ice
content, they produce heavy precipitation. The relative precipitation during soil
thawing is 0,09-0,4 unit units, for peatlands it is more than 0,4 unit unit.

Permafrost soils with a relative settlement during thawing of 0,1 units. and
less refer to non-subsidence soils, with a settlement during thawing from 0,1 to 0,3
units. — for subsidence soils, more than 0,3 units. - to highly subsidence ones.

Production drilling at the license area has been carried out since 2006.in
accordance with the “Technological scheme for the development of the Vankor
field” (protocol of the Rosnedra Central Committee dated 01.06.2006 No. 3662). At
the moment, the current technological document is the “Addendum to the
technological scheme for the development of the Vankor field” of 2011 (protocol of
the Rosnedra Central Committee No. 5299 dated December 23, 2011).

Electricity supply to the Vankor field facilities is provided by gas turbine
power plants running on natural gas and diesel power plants.

The area is classified as sparsely populated with a population density of less than 1
person per sg. km.

No minerals other than oil, condensate and gas were discovered on the
territory of the Vankor oil and gas condensate field.

1.2 Natural and climatic conditions of the field area

The climate of the region is sharply continental. The territory is located in a
zone of constant invasion of cold Arctic air masses from the Arctic Ocean and is
characterized by long cold winters (8-9 months) and moderately warm summers,
large annual and daily differences in air temperatures. The duration of the winter
period is 8 months, from October to May. The average annual air temperature is

minus 10 °C. The coldest months are December, January, February: the average
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temperature is minus 26 °C, on some days the air temperature drops to minus 57 °C.
A stable snow cover forms in early October. The thickness of the snow cover is
uneven: in flat areas - up to one meter, in ravines and gullies - up to 3,0 m. The
destruction of stable snow cover begins in mid-May and ends by mid-June. The
average annual precipitation is about 450 mm, with the greatest amount of
precipitation occurring in August - September. In the spring-summer period, winds
from the north and north-west prevail in the area, and in winter — from the south and
south-west. The maximum wind speed reaches 25 m/s, the average wind speed is 5-
7m/s.

The deposit is located in a permafrost zone. On average, the thickness of this
zone is 450-480 m, the thickness of the active layer is 0,5-1,0 m.

The hydrographic network belongs to the river basin. Bolshaya Kheta and its
tributaries (Lodochnaya River, etc.). The B. Kheta River is navigable for small-
tonnage (displacement up to 1000 tons) vessels in the spring for 25-30 days from the
field site to the mouth, where it flows into the river. The Yenisei, which is the main
transport system of the Krasnoyarsk Territory, and flows 100 km to the east Place
of Birth. The width of the B. Kheta River at the mouth reaches 500 m, in the area of
the deposit - 200 m. The Lodochnaya River is not navigable, about 50 m wide, 0,3-
2,0 m deep. Ice drift begins from the upper reaches of the river in mid-April and
ends in the middle June. At the same time, ice drift ends on the river. Yenisei (Igarka
village, June 5-8, Dudinka - June 20-25). Freeze-up begins in early October,
navigation duration is 130 days.

2 Description of the technological scheme of UPSV-Yug

The Yug water pre-discharge installation from the oil treatment facility at the
Vankor field is a complex of structures for collecting and preparing crude oil coming
from oil wells, transporting oil prepared to marketable standards into the main oil
pipeline, as well as separating associated petroleum gas and preparing formation
water for use in PPD system.

Design capacity of the installation:
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= by liquid, thousand m®/day 54,046;
= by water, thousand m?®/day 49,157;
= for oil, thousand tons/day 36,986;
= for gas million Nm?/day 22,082.
Current installation performance:

= by liquid, thousand m3/day 70,332;
= by water, thousand m?3/day 42,946;
= for oil, thousand tons/day 23,385;
= for gas million Nm?3/day 12,266.

Oil well products are supplied to the receiving and launching unit for
treatment devices.

At the site of the cleaning and diagnostic system (SOD) unit there is a pressure
control unit URD-1 and a pressure control unit URD-4, which ensure equalization
and maintenance of the pressure of the oil emulsion entering the South water
treatment unit, depending on the operating mode of the well stock and the operating
mode of the oil emulsion unit.

The oil and gas mixture from the SOD site through pressure control units
URD-1 and URD-4 through two DN 800 pipelines is supplied for degassing to slug
catchers S-2, S-3, connected in parallel, after which the oil and gas emulsion enters
slug catcher S-1.

Primary degassing of the water-oil-gas emulsion occurs in slug catchers S-2,
S-3 (first stage pressure P = 2,0-2,5 MPa), secondary degassing - in apparatus S-1.
Gas from slug catchers S-2, S-3, through UUG-2, is supplied to the receiving unit
for launching treatment devices, and then to the central station for further
transportation to the main gas pipeline system of Gazprom PJSC.

The liquid from the outlet of slug catchers S-2, S-3 through level control
valves is supplied for further degassing into the slug catcher S-1 and then supplied
for heating to track heaters PP 1-4 and block tube furnaces PTB-10/5, 6, 7, 8.

In track heaters PP 1-4 (F20001-F20004) and block tubular furnaces PTB-

10/5,6,7,8, the oil emulsion is heated to a temperature of 30-55 °C. The heated
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emulsion is released from the track heaters PP 1-4 and block tube furnaces PTB-
10/5, 6, 7, 8 enters separators-drip eliminators S-4,5,6,7.

Four drop eliminators with partitions were installed for installation.The drip
eliminator is a horizontal apparatus with a nominal volume of V=220 m? with
elliptical bottoms, internal devices, piping, shut-off and control valves and
instrumentation equipment. The emulsion entering the droplet eliminators at a
temperature of t=30-55 °C is separated into oil, water and gas.

Water from droplet eliminators S-4,5,6,7 enters the formation water
equalization tank R-2 or R-1 for sedimentation. After settling in the equalization
tank, the formation water is supplied to the formation water treatment plant.

Oil from droplet eliminators S-4,5,6,7 is collected in a collector and sent to
degassers DG-1, DG-2, where the final degassing of the oil occurs at a pressure of
up to 0,15 MPa.

Gas from degassers DG-1, DG-2 through the low-pressure flare separator
FSND, UUG-1 is discharged for combustion into the FZT flare.

From the degasser DG-1 (V20014), oil at a pressure of up to 0,15 MPa enters
the electrostatic coagulator EKG-1 for dehydration and desalting under the influence
of an electric field. From the degasser DG-2, oil at a pressure of up to 0,15 MPa
enters the electrostatic coagulator EKG-2 for dehydration and desalting under the
influence of an electric field.

To obtain commercial oil with a residual water content of 0,5%, it is necessary
to ensure that the water content in the oil at the entrance to the electrocoagulators is
no more than 5,0%.

Oil from electrocoagulators EKG-1, EKG-2 is sent through control valves to
receive pumps with the help of which it is pumped into technological oil tanks R-
301/1,2.

3 Features and classification of separators

In the process of lifting liquid from wells and transporting it to the central

point for collecting and preparing oil, gas and water, the pressure gradually decreases
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and gas is released from the oil. The volume of released gas increases as the pressure
in the system decreases and is usually several tens of times greater than the volume
of the liquid. Therefore, at low pressures, their joint storage and sometimes
collection become impractical. They have to be collected and stored separately.

The process of separating gas from oil is called separation. The apparatus in
which gas is separated from oil well production is called a separator.

Often the removal of free gas from oil is carried out in several places. Each
point where separated gas is removed is called a gas separation stage.

Multi-stage separation is used to gradually remove free gas as pressure
decreases.

The oil and gas mixture from the well is first sent to a high-pressure separator,
in which the bulk of the gas is separated from the oil. This gas can be transported
over long distances under its own pressure.

From the high pressure separator, the oil enters the medium and low pressure
separator for final separation from the gas.Separation of gas from oil can occur under
the influence of gravitational and inertial forces and due to the selective wettability
of oil. Depending on this, gravitational, inertial and film separations are
distinguished, and separators are gravitational, hydrocyclone and louvered.

Gravity separation occurs due to the difference in the densities of liquid and
gas, i.e. under the influence of their gravity. Separators operating on this principle
are called gravity separators.

Inertial separation occurs during sharp turns of the gas-oil flow. As a result of
this, the liquid, being more inertial, continues to move in a straight line, and the gas
changes its direction. As a result, they separate. The operation of a hydrocyclone
separator is based on this principle, carried out by feeding a gas-oil mixture into a
cyclone head, in which the liquid is thrown to the inner surface and then flows down
into the oil space of the separator, and the gas moves along the center of the cyclone.
Film separation is based on the phenomenon of selective wetting of liquid on a metal
surface. When a gas flow with some oil content passes through louvered nozzles

(droplets), drops of oil, in contact with a metal surface, wet it and form a continuous
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liquid film on it. The liquid on this film holds quite well and when it reaches a certain
thickness it begins to continuously flow down. This phenomenon is called the film
separation effect. Louvre separators operate on this principle.

There are also two known methods for regulating the liquid level in separators.
1. Volumetric method. Accumulation of liquid to the upper level in the separator and
its discharge from the separator to the lower level. This cycle is repeated
systematically, the liquid remains in the separator for quite a long time.

2. Maintaining an adjustable level. In this case, the fluid flow is measured by
Coriolis, ultrasonic or turbine flow meters. Regulator valves provide proportional
fluid flow. The latter is removed from the separator as it arrives.

The most widespread in oil fields are horizontal separators, which are
characterized by increased throughput with the same volume of apparatus, better
separation quality, and ease of maintenance and inspection compared to vertical
separators.

Currently, two-phase horizontal separators of the NGS type and the UBS type
are produced. Along with two-phase separators, the production of three-phase
separators has been organized, which, in addition to separating gas from oil, also
serve to separate and discharge free water.Three-phase separators include
installations of the UPS type. The listed separation plants serve as technological
equipment for central collection and treatment points for oil, gas and water.

Separators of the NGS type are designed for separating gas from oil well
products at the first and subsequent stages of oil separation, including hot separation
at the last stage.

In Russia, horizontal oil and gas separators (OGS) are mainly used. The design
of the NGS is determined mainly by the following factors:

- efficiency of gas and liquid separation: liquid entrainment by gas - up to 0,1 g/m?,
about 0,01%; entrainment of free gas by liquid - up to 1%, i.e. liquid purification is
two orders of magnitude lower than gas purification;

- efficiency of oil degassing, which is especially important in the final stages of

separation.
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The separation of oil and gas in typical oil-gas stations occurs in two or three stages:
1) Previously on the corner liquid bumper;

2) On a shelf defoamer (for separation of foamy oil);

3) Finally, in drop eliminators of string design.

The width, height, and length of the droplet eliminator are 430x245x108 mm,
respectively. Drop eliminators are installed in separators with a diameter of 1200-
3400 mm in the amount of 2-16.

The oil industry also uses vertical gas separators (GS) for fine gas purification
after oil and gas separators. NGS are designed for pressures of 0,6-6,4 MPa. At
higher pressures (10-16 MPa), horizontal separators of the same design are used
according to individual projects. Vertical gas separators (GS), designed for a
pressure of 0,6-8,8 MPa.

An NGS type separator consists of a horizontal tank 1, equipped with nozzles
for product inlet 2, oil outlet 10 and gas 7. Inside the tank, directly at the inlet pipe
for the oil and gas mixture, a distribution device 3 and inclined chutes (deflectors) 4
and 5 are mounted Near the pipe through which the gas exits, horizontal 8 and
vertical 6 mesh fenders are installed. In addition, the device is equipped with fittings
and couplings for mounting alarm devices and automatic control of the operating
mode.

The gas-oil mixture enters the apparatus through the inlet pipe 3, changes its
direction by 90°, and with the help of a distribution device, the oil together with the
residual gas is directed first into the upper inclined chutes 4, and then into the lower
5. The gas separated from the oil first passes through a vertical drop separator 6, and
then horizontal 8. These droplet eliminators perform fine purification of gas from
dropping liquid (efficiency over 99%), which eliminates the need to install an
additional gas separator.

The separated oil accumulated in the lower liquid collection section of the
separator is sent through the outlet pipe 10 to the next separation stage or, in the case

of using the apparatus at the last stage, to the tank. To eliminate the possibility of
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funnel formation and gas entering the flow line, disk 9 is installed above the oil outlet
pipe.The complex of instruments and automation equipment provides:

- automatic control of the working level of the oil and gas mixture in the separator;

- automatic protection of the installation (cessation of supply of oil and gas mixture
to the separator) in case of:

a) emergency increase in pressure in the separator;

b) abnormally high liquid level in the separator;

- signaling to the control unit about emergency operation modes of the installation.

Oil and gas separator NGS according to GP 805.00.000 is designed for separation
of gas-oil mixture at the first, intermediate and final stages in gathering systems and
oil treatment plants.

Separation units with preliminary water discharge of the UPS type are
designed to separate gas from watered oil and discharge free formation water while
simultaneously taking into account the amount of dehydrated oil and water leaving
the apparatus. UPS-type units for a working pressure of 0.6 MPa are produced in the
following modifications: UPS-3000/6M, UPS-A-3000/6, UPS-6300/6M and UPS-
10000/6M. At the same time, all modifications of the UPS were developed for a
working pressure of 1,6 MPa.

The following designations are used in the installation code: UPS - installation
with preliminary water discharge; A - in anti-corrosion design; the first number after
the letters is the liquid throughput (m3/day); the second digit is the permissible
operating pressure (kgf/cm?); M - modernized.

Automated installations are made in a monoblock and consist of the following
main parts: a water separation and discharge unit, shut-off and control valves, a
monitoring and control system.

The water separation and discharge unit is divided by a blind spherical
partition into two compartments - separation A and settling B. Each compartment
has a manhole, a safety valve and drainage fittings.

In the separation compartment, for more complete separation and to prevent

foaming, an oil spill shelf 2 is provided. For uniform flow in parallel operating units,
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the separation and settling compartments have fittings for connecting them through
liquid (in the lower part) and gas (in the upper part).

In the settling compartment, for more complete use of the tank volume, there
iIs a liquid distributor 3 at the inlet, a perforated pipe with a fitting for water outlet 8
and two fittings 5 and 6 for oil outlet. The location of the oil outlet fittings allows
the installations to operate in full and partial filling modes. The UPS-6300
installation uses an external drop separator 4, installed above the settling section.

The installation works as follows. The well production enters separation
compartment A through nozzle 1 and oil spill shelf 2, where gas is separated from
the liquid phase. The separated oil gas is discharged through the level regulator into
compartment B, from where through the drop separator 4 and the pressure regulator
into the gas manifold.

If the installation is used at the first stage of separation, a gas pre-selection
unit (depulsator) is provided. When using the installation at the second stage of
separation, installation of a gas pre-selection unit is not required.

The oil-water emulsion from compartment A is pressed into compartment B
under the influence of gas pressure. The permissible pressure difference between
compartments B and A is not more than 0,2 MPa (depending on the length of the
droplet generator between the compartments).

The water-oil emulsion enters the settling compartment B through the inlet
distributor 3. In this case, the main part of the jets flowing from the distributor moves
radially, and the smaller part moves in the direction of the nearest elliptical bottom
of the apparatus. Reaching the walls of the apparatus and losing kinetic energy, the
emulsion jets are reflected and take a horizontal direction along the apparatus. The
settled water is discharged through a perforated pipeline 8. Pre-dehydrated oil is
discharged through fittings 5 and 6 connected to a perforated pipe 7 located in the
upper part of the tank.

The control and management system must carry out:
- regulation of the oil-gas level at 2400 mm;

- regulation of the oil-water level at 900 mm;
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- regulation of pressure in the process tank;

- measurement of the amount of pre-dehydrated oil;

- measuring the amount of water discharged;

- measurement of the amount of circulating water;

- signaling of reaching specified limit values of pressure and oil level in the tank;

- emergency cut-off at the product inlet when the oil level in the apparatus reaches
2600 mm and the specified pressure;

- measurement of pressure and temperature.\WWhen operating in full filling mode,
there is no oil-gas level regulation and emergency level signaling; pre-dehydrated
oil is discharged through the upper fitting 5 connected to the perforated pipe, and
fitting 6 is closed.

Separation block units with pumping are designed for separating oil from gas
and supplying separated oil under pump pressure to oil treatment facilities in sealed
collection and treatment systems for oil, gas and water.

The installations mainly consist of a separation unit, a collector unit, a
measurement and control unit, an automation system complex, inter-unit
communications piping, shelter and service areas. Separators of appropriate capacity
and operating pressures are used as separators. The operation of the installation is
based on the preliminary selection of gas from the gas-oil mixture in a depulsator,
final degassing in a process tank and supply of oil under pump pressure to oil
treatment facilities.

The first two types of installations include two pumping units and the third
type - three pumping units. The separated gas is discharged to droplet eliminator,
where it is divided into two streams and, passing through two mesh eliminators, is
cleared of droplet oil and sent to the gas pipeline.

4 Basis for reconstruction and modernization
4.1 Basis for reconstruction of gas separators C2, C3
This project addresses the solution to problems identified during the operation

of a two-phase horizontal separator (slug catcher) produced by JSC
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Dzerzhinskkhimmash, operated at a preliminary water discharge plant as a first-
stage separator.

The identified observations showed that the separator has low productivity.
This is explained by the fact that the separation process in this vessel occurs at a low
level due to ineffective and poor-quality operation of internal devices.

When stopping the separator, its internal inspection was carried out (see
Appendix B). These damages to the structure of the gas outlet unit, as can be seen
from the illustrations, are a consequence of its low throughput and design flaws.

During the patent information review, the main advantages and disadvantages
of various types of separators were identified. To eliminate the above comments,
solutions have been proposed to modernize the internal equipment of the separator.
4.2 Foundation for rebuilding gas separator C1

The maximum productivity of UPSV-Yug achieved during the operation
period is equal to:
= by liquid, thousand m3/day 77,896;
= by water, thousand m3/day 48,0.

In accordance with the production profile of the Vankor field for 2016 - 2020,
the maximum volume of liquid production will be 86,2 thousand m®day, the
maximum volume of formation water will be 70,5 thousand m?®/day.

The excess of the design parameters of the installation with predicted production
will be 32,154 thousand m®/day for liquid, 21,3 thousand m?®/day for formation
water.

It is obvious that with the current productivity of UPSV-Yug it is impossible
to achieve planned production indicators, therefore, reconstruction of the installation
equipment is required with the possibility of providing additional discharge of
produced water.

5 Technical proposal

5.1 Reconstruction of separators C2, C3

5.1.1 Changing the geometric shape of the fender C2, C3
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The basis is to replace the flat impact table with a cone. This design of the
fender will make it possible to evenly distribute the flow movement in different
directions and increase the contact surface of the gas-oil mixture with the cone,
which in turn should improve the separation of liquid at the inlet.

5.1.2 Installation of a louvered partition

This partition is a welded structure divided into several compartments. Each
compartment has eight equal-flange guides, each of which has grooves for installing
blinds in a horizontal position. The compartments are separated from each other by
metal sheets. The entire structure in the lower part rests on massive corners lying on
supports. To prevent the blinds from moving freely in the grooves, it is provided that
they are pressed by means of aluminium alloy corners, which in turn are attached to
the corresponding guide corners by means of a bolted joint. Fastening of the structure
to the separator body is ensured by welding with the use of additional intermediate
linings.

In this particular scenario, the design incorporates a partition that serves as a
means to stabilize the gas- oil mixture flow. By encountering the partition, the flow
undergoes stratification into multiple sections before reaching a state of tranquility,
which is essential for its continued progression through the separator.

5.1.3 Installation of mesh partition

A mesh-type partition consists of expanded metal sheets welded to beams,
which are light-series channels. For additional support of sheets between the beams,
metal stripes. The entire structure is attached to the separator body by welding.

This design of the partition ensures effective separation of liquid, promotes
the displacement of the intermediate layer between gas bubbles, their coalescence
and separation of residual gas from the mixture, and will also help increase the
productivity of the separator.

5.1.4 Modifying the configuration of the gas exit component

The main task is to slightly increase the overall dimensions of the box in order

to provide an additional gas passage window in it, which in turn will ensure the

installation of additional string drop eliminators. To strengthen the structure, it is
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planned to install ribs in the form of equal-angle angles, which prevent further
deformation of the box. This implementation will increase the throughput of the
node and strengthen its design.
5.2 Reconstruction of separator C1

In the current operating mode, the plug catcher performs the function of
degassing the incoming liquid, without discharging water.

At the moment, the water cut at the installation inlet is 60%. Liquid intake is
70 - 72 thousand m3/day, water 43 thousand m3/day. From the liquid samples taken
at the outlet of separator S-1, one can see that already during sampling there is free
water in the sample in a volume of 50-60% of the volume of incoming water. To
eliminate further pumping of this volume of water, it is necessary to modernize the
slug catcher: install a riser at the oil outlet at a height of 2,5 m, dismantle the
defoaming sections to a height of 1,5 m, and install phase interface level meters.
Level gauges should be provided with minimal floats in diameter corresponding to
the pressure series, for the possibility of installation in a damper. It is also necessary
to mount a DN 300 flange pair after the outlet from the device fitting to make it
possible to dismantle the manifold when cleaning the device.

When installing a collector and valve DN300 for water discharge, the flow
speed will be 3 m/s

At the moment, the working level in the apparatus is 1,6 meters, which is 120
m3; with the installation of a 2,5 m riser, the working volume in the apparatus will
reach 240 m3, which is almost 2 times more. Accordingly, the residence time of the
liquid in the apparatus will increase from 2,4 minutes to 6,7 minutes.

Provided that 40-50% of the volume of incoming water is taken from the first
stage separator. The volume of discharge from S-1 will be 18,000-22,000 m®/day.

This decision received approval from the manufacturer JSC Dzerzhinskkhimmash.
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