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NMPABUNA KITACCUD®UKALIMKU U NOCTPOUKU CYOOB
ANA NEPEBO3KU CXUXEHHBIX TA30B HAJIMBOM

MpaBuna knaccudukaumm n MOCTPOMKM CYAOB ANS MEPEBO3KN CXKMKEHHbIX rasoB
HanNMBOM yTBEPXKAEHbI B COOTBETCTBUM C LEWCTBYHOLLUMM MOSIOKEHMEM W BCTynawT
B cuny 1 aHBapsi 2021 roga.

HacTtoswee nsgaHue coctaBneHo Ha ocHoBe nocnegHen sepcun MNMpaeun 2020 roga.

MpaBuna ycrtaHaBnuBalT TpeboBaHusA, cneumduveckme Ans CyAaoB, MNepeBO3ALLUX
CXKWXKEHHbIEe rasbl HanMBOM, U AONONHAT MpaBuna knaccugukaumm n NOCTPONKN MOPCKUX
cygoB un [lMpaBvna no obopygoBaHUIO MOPCKUX CydoB Poccumckoro MopcKoro perucrpa
cypooxoacTea.

© Poccuncknii Mopckomr perncTp cygoxoactea, 2021
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NEPEYEHb U3SMEHEHUI!

(n3meHeHuns cyrybo pegakuMoHHOro xapakrepa B NepeyeHb He BKYaKTCA)

Ne n gata
M3meHsiemble HMPKYNSIPHOTO Hata
nnuceMma,
NyHKTbI/rnasbl/ WNHpopmaumsa no nameHeHuam KOTODBIM BCTyNneHus
pasaensl B cuny
BHECEHbI
N3MeHeHus

Yactb |, nyHkT 1.2.1 | BBegeHo HoBoe onpeaeneHune «3onupoBaHHble 313-13-1531y 01.05.2021
CUCTEMbBI» C y4eTOM NonoxeHni MexgyHapogHoro oT 24.03.2021
KoJeKca NocTpomnkn u obopyaoBaHust Cyaos,

NepeBO3ALLNX CKUKEHHbIE ra3bl HANTMBOM
(Kogekca MKIN)

Yactb |, NyHKT 2.2.3 | YTOYHEHbI 4ONONHUTESNbHbIE 3HAaKK (OaHHbIE O 328-04-16251 15.09.2021
nepeBo3VMMOM rpy3e), BBOAMMbIE B CITOBECHYIO oT 31.08.2021
xapakrtepuctuky Gas carrier

Yactb |, BBeneH HOBbIN MYHKT, coaepxalumi TpeboBaHms kK 328-04-1623 15.09.2021

NYHKT 2.2.12 NPUCBOEHMIO AONONHUTENBLHOIO 3HaKa CMMBOMa Knacca or 27.08.2021
highPRESS(pressure)

YacTb |, NnyHKT 4.1 YTouYHeHbl TpeboBaHMS K NepeYHi0 TEXHUYECKON 328-04-16231 15.09.2021
AOKYMeHTauun; BBe4eH HOBbIV NMyHKT 4.1.9, o1 27.08.2021
copepxalwmmn TpeboBaHus K pacyeTy ypOBHS
MaKCUMarnbHOro 3amnofiHEHUs rpy30BbIX EMKOCTEN,

HyMepauua cylecTBytowmx nyHkTos 4.1.9 — 4.1.26
3amMeHeHa Ha 4.1.10 — 4.1.27 cOOTBETCTBEHHO;
yTOYHeHa ccbinka Ha lNpasuna knaccmdumkaumm n
NOCTPOVKM MOPCKUX CYA0B

Yactb I, nyHKT 1.5 | YTOYHEHbl TpeBOBaHNS K paCcroNOXEHUIO XUIbIX 313-13-1531y 01.05.2021
NMOMELLIEHWNIA, CNY>KEOHBIX MOMELLLEHUIA U NOCTOB oT 24.03.2021
ynpaBneHus, a Takke K BXogam, Bo34yxo3abopHukam 1
OPYrMM OTBEPCTUAM B HUX C YHETOM MONMOXEHUN
Kopekca MKI

YacTb Il, nyHkT 1.6 | YTO4HEHbl TpeboBaHMA kK MmecTam JOCTyna C OTKPbITON 313-13-1531y, 01.05.2021
nanyObl B HEOMACHbIE 30HbI C YHETOM MOMNOXEHUN oT 24.03.2021
Kopekca MKI

YacTb I, nyHkT 1.7 | YTOYHEHbI TpeboBaHUS K KONMYECTBY BbIXOO0B U3 313-13-1531y o1 | 01.05.2021
TYpernbHbIX OTCEKOB C y4eToM nonoxeHun Kogekca MK 24.03.2021

YacTb Il, nyHkT 1.20 | YTO4HEHbl TpeboBaHMA Kk BO3AYLUHbLIM Wo3am ¢ yyetom | 313-13-1531y, 01.05.2021
nonoxeHun Kogekca MKI™ ot 24.03.2021

YacTb II, nyHKT 1.21 | YTOUHEHbl TpeboBaHUs k nepexoy 13 HEOMaCHOW 30HbI 313-13-1531w, 01.05.2021
B OnacHyto ¢ yyetoM nonoxexun Kogekca MKl oT 24.03.2021

Yactb II, nyHkT 3.3 | BBOAMTCS HOBbLIV NYHKT, coaepXaLuuin TpeboBaHms 312-09-15591, 15.06.2021
K BbIOOpY MaTepumanoB KOHCTPYKLMI koprnyca ot 12.05.2021

YacTb Il, nyHkT 3.4 | BBOAMTCA HOBBLIV NYHKT, coAaepXalumn TpeboBaHns 312-09-1559y, 15.06.2021
K METOJaM UCMbITaHNA KOHCTPYKLIMIA Kopryca ot 12.05.2021

YacTb V BBeneH HoBbIV NYHKT, coaepxaluuii TpeboBaHms K 313-14-1468L, 01.01.2021

NYHKT 3.2.2 NPON3BOANTENBHOCTM aBapUNHOrO NOXapHOro Hacoca 0T 24.11.2020
Npy Hanu4Mm Ha cygHe CUCTEMbl NOXapOTYLUEHUS NeHOWM
BbICOKOW KPaTHOCTU ANS 3aLMThl MaLLUMHHOIO
otgenenus ¢ yvetom YU MAKO GC30 (Apr 2020)

Yactb V BBeneH HOBbIN MYHKT, coaepxalumi TpeboBaHms K 313-14-1468y, 01.01.2021

NyHKT 3.2.3 NpPOV3BOANTENBHOCTM aBapPUNHOMO MOXaPHOro Hacoca oT 24.11.2020

Aanst obecneyeHns paboTbl CUCTEMBI NOXAPOTYLLIEHNS,
noTpebnstoLen HambonbLuee KONMYeCTBO BOAbI
c ydetom YN MAKO GC30 (Apr 2020)

1 N3meHeHWs1 1 OONONHEHUS, BHECEHHbIE npun nepensgaHnm nnn nytem BbilMyCKa HOBbIX Bepcmﬁ Ha
OCHOBaHMN LUPKYNAPHbLIX MUCEM U N3MEHEHNI penakumMoHHOro Xxapakrepa.
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Ne n gata
M3meHsiemble HMPKYNSIPHOTO Hata
nnuceMma,
NyHKTbI/rnaBbl/ MHdopmaumsa no nameHeHnam KOTOPbIM BCTYNneHus
pasaensl B cuny
BHECEHbI
N3MeHeHus

Yactb V YTouHeHbl TpeboBaHus kK obecneveHnto paboTbl 313-14-1468L 01.01.2021
nyHKT 3.3.6 CMCTEMbl BOAOPACHbINEHNS OT aBapuUNHOIo NoXapHOro oT 24.11.2020

Hacoca ¢ y4yeTtoMm YU MAKO GC22 (Rev.1 Apr 2020)
Yactb V YTo4HeHbl TpeboBaHus k obecneyeHunto paboTsl 313-14-1468y, 01.01.2021
nyHKT 3.4.11 CMCTEMbI MOPOLLKOBOMO TYLLUEHUS C y4ETOM MOMOXKEHWUIA oT 24.11.2020

YW MAKO GC31 (June 2020)
YacTtb VI YTo4HeHa ccbinka Ha apyryto 4acTb Mpasun 313-79-1477y, 01.01.2021
OYyHKT 2.1.1 ot 02.12.2020
YacTtb VI BBoauTcst HOBBIN NYHKT € TpeboBaHUAMU K BbIGOpy 313-79-1477y, 01.01.2021
NyHKT 2.1.5 mMaTepuana Ans BHeLWHNX Tpyb nnm kaHanos cuctem or 02.12.2020

razoobpasHoro Tonnuea ¢ yyetom YT MAKO G3 (Rev.7

Dec 2019)
YacTtb VI YTouHeHbl TpeboBaHMs K pacHeTHOMY AaBNeHUo Ans 313-79-14774 01.01.2021
OyHKT 2.2.1.1 BHELLUHMX TPYO UNun KaHanoB CUCTEM ra3oobpasHoro ot 02.12.2020

Tonnuea ¢ ydetom YT MAKO G3 (Rev.7 Dec 2019)

YTOYHEHO 3HAYEHUE TEPMIMHA «pacHeTHOE AaBMeHNe B 313-79-15864 01.07.2021

Hapy>XHou Tpybe unm Bo3ayxoBoge» C y4eToM oT 22.06.2021

YN MAKO GC32 (Feb 2021)
YacTtb VI YTouYHeHbl TpeboBaHNs K MMHMMAaIbHOWM TOMLLMHE 313-79-14774 01.01.2021
NYHKT 2.2.2 cTeHok Tpy6 ¢ yd4etom YT MAKO G3 (Rev.7 Dec 2019) ot 02.12.2020
YacTtb VI YTO4HeHbl TpeboBaHWs K KoMneHcaTopaMm € y4eTom YT 313-79-1477y 01.01.2021
NyHKT 2.3.6 MAKO G3 (Rev.7 Dec 2019) ot 02.12.2020
YacTtb VI YTOUYHeHbI TpeboBaHMSA K MPUMEHEHWNIO HA CYAHE CUCTEM 313-79-15864 01.07.2021
nyHKT 3.8.1 oTtbopa npob rpysa c yyetom YU MAKO GC33 (Feb 2020) | ot 22.06.2021
Yactb VI YTOYHeHbI TpeboBaHWs K CpeacTBaM MHOMKALMK 313-79-15861 01.07.2021
nyHKT 3.9.1 3acopeHns punbTPOB Ans rpysa ¢ y4eTom 0T 22.06.2021

YU MAKO GC34 (Feb 2021)
YacTtb VI YTo4HeHbl TpeboBaHMs Kk Npoueaype N3MeHeHns 328-04-1623y, 15.09.2021
NyHKT 3.16.6 YCTaHOBOYHOIO AaBfieHnsa nodpbisa or 27.08.2021

npeaoxXpaHUTenbHbIX KNanaHoB
Yactb VI YTouHeHbl TpebOBaHMs K CUCTEME CUrHanNu3aumm 315-07-154614 01.07.2021
Tabnuua 3.21.7.3 no ypoBHto ¢ ydyetom Y MAKO GC35 (Feb 2021) o1 13.04.2021
YacTtb VI YTouYHeHbl TpeboBaHMs K KaHanam BbITSKHOWM 313-79-1477u4 01.01.2021
NyHKT 8.1.6 BEHTUNALUN o1 02.12.2020
Yactb VI YTOYHeHb! TpeboBaHus K NocTam yrnpaBreHus 313-13-1531y, 01.05.2021
nyHKT 10.1 rpy3oBbIMK OMnepaumsamn ¢ y4eTom nornoxeHni Kogekca oT 24.03.2021

MKI
Yactb VI BBepneHbl TpeboBaHUs k cucteme cbpoca aaBneHust us 313-79-15861 01.07.2021
nyHkT 11.15.1.4 BbINYCKHbIX KONEKTOPOB BO3ayXa, MPOAYBOYHbIX o1 22.06.2021

NPOCTPAHCTB U BbIXSIONHON CUCTEMbI C YH4ETOM

YU MAKO GC37 (Feb 2021)
YacTtb VI YTOuYHEeHbl TpeBOBaHMS K TUMOBBIM UCMbITAHUAM 313-79-1477y, 01.01.2021
nyHkT 12.1.1.1.1.1 KnanaHoB, paboTatoLwmx npu TemnepaTtype Bbille — or1 02.12.2020

55 °C
YacTtb VII BBeneHo fononHMTenbHOE NOSICHEHME K ONPeaeNeHnio 315-06-1490u, 01.02.2021
NyHKT 1.2.1 «B3pblBOONACHas 30Ha» B OTHOLLEHWMW KaTeropum ot 28.12.2020

B3pblBOONACHbIX 30H € ydeToMm Kogekca MKI®
Yactb VI CTpyKTypa nyHKTOB nepepaboTaHa B OTHOLLEHWM 315-06-1490y, 01.02.2021
NyHKTbI 2.2, 2.2.1 cneundmyeckux TpeboBaHM Ana Cya0B-ra3oBO30B B oT 28.12.2020
221.1,2211.1 YacTu JeneHusa Ha B3pbIBOOMNAacCHbIE 30HbI C y4ETOM
n212 MO3K 60092-502
Yactb VIII YTouyHeHbl TpeboBaHus K cUCTEME cUrHanuaaumm rno 315-07-1546L 01.07.2021
OyHKT 3.1 YPOBHIO € yyeTom nonoxeHu Kogekca MKI® ot 13.04.2021
Yactb VIII BBoaUTCSt HOBBIN MYHKT, coaepxalluii TpeboBaHus K 315-07-1546L 01.07.2021
NYHKT 6.16 YCTpOMCTBaM KOHTPONS 3a coAepXaHuem Kucrnopoaa ¢ ot 13.04.2021

yyetom YN MAKO GC36 (Feb 2021)




lpaesuna knaccughukayuu u NOCMpPOoUKU CyOOG ons rnepeeso3KU CXXU>XeHHbIX ea308 Hallueom

Ne n gata
M3meHsiemble HMPKYNSIPHOTO Hata
nucbma,
NyHKTbI/rnaBbl/ MHdopmaums no nameHeHUsM KOTOPbIM BCTYNNEHUSA
pasaensl B cuny
BHECEHb
N3MEHEHUS
Yactb VIII YTouHeHa ccbinka Ha ctaHgapt MOK 60092-504 315-07-1596u 01.08.2021
NYHKT 7.2 ot 02.07.2021
Yactb VIII YTouHeHa ccblinka Ha ctaHgapt MICO/MOK 15288 315-07-1596y, 01.08.2021
NyHKT 7.10 ot 02.07.2021
Yactb VIII YTouHeHa ccbifika Ha ctaHgaptT MOK 60812 315-07-1596u 01.08.2021
nyHKT 7.11.3 o1 02.07.2021
YacTb X, pasgen 6 | Pasgen nepepaboTaH; yTouyHeHbl TpeboBaHusA 313-13-1531, 01.05.2021
K M30MMpoBaHHbLIM cMcTeMaM TpybonpoBOAOB C YHETOM oT 24.03.2021
nonoxeHun Kogekca MKI
Yactb X, pasgen 7 | Pasgen nepepaboTaH ¢ y4eTOM NONOXEHUN 313-13-1531y, 01.05.2021
Kopekca MKI® oT1 24.03.2021
Yactb X YTouHeHbl TpeboBaHMS K MOMELLEHWIO, 313-13-1531w, 01.05.2021
nyHKT 15.5.1 npegHasHa4YeHHOMY AN 3aluThl 3KMnaxa ot oT 24.03.2021
nocneacTeun Npu MaclutabHoM BbIXOAe rpy3a, C y4eToM
nonoxeHun Kogekca MKI™
Yactb X BBepneH HoBbIN pa3gen ¢ y4eToM nonoxenun Kogekca 313-13-1531y, 01.05.2021
pasgen 29 MKI oT1 24.03.2021
Mpunoxenwue 1, YTouHeHo onucaHue rpadbl 10 Tabnmubl TEXHUYECKMX 313-13-1531, 01.05.2021
noscHenne 10 TpeboBaHU ot 24.03.2021
Mpunoxenwue 1, YTOYHeHbI ccbinkn rpadbl 10 313-13-1531y 01.05.2021

Tabnuua
TEXHUYECKUX

TpeboBaHun

ot 24.03.2021
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YACTb |. KNTACCUDPUKALINA

1 OBLUME NOJNOXEHUA

1.1 O6nacTb pacnpocTpaHeHus.

111 MpaBuna knaccudukauum n MOCTPOMKM CyOO0B ANS1 MEePEBO3KU CKMKEHHbIX
rasos Hanueom!  pacnpocTpaHsoTcs Ha cneumansHoO NMOCTPOEHHbIE unu
nepeobopyanoBaHHble Cyga He3aBMCUMO OT BarioBOM BMECTMMOCTM U MOLLHOCTWU CUITOBOW
YCTaHOBKW, nNpefHa3HayeHHble Ofs NepeBO3KM HaNUBOM CXKMDKEHHbIX ras3oB, WUMELLMX
abcontoTHoe aaeneHune napa Bbiwe 280 klMa npu temnepatype 37,8 °C, n Apyrmx BeLLecCTB,
NnepeyvncrieHHbIX B Tabnumue TeXHnYecknx TpeboBannin (mpunoxenune 1).

Ha cyma [4ns  nepeBO3KM  CKWKEHHbIX ra3oB  HanvMBOM? B MOMHOM  Mepe
pacnpocTpaHsaTca TpeboBaHusa [paBun no obopynoBaHMO MOPCKUX cynos, paBun no
rpy3onogbeMHbIM YCTPOMCTBaAM MOPCKMX cyaoB, [paBun o rpy3oBO MapKe MOPCKUX CydoB.
MpaBuna knaccudmrKkaumm n NOCTPONKN MOPCKUX CYA0B3 pacnpoCcTpaHsaoTCs Ha ra3oBosbl LG
B TOW Mepe, B Kakon 3To oroBapueaeTcs B TekcTe lNpasun LG.

1.2 OnpepeneHns U NOSAACHEHUS.
1.2.1 B MNpasunax LG npunHATEI crnegyowmne onpegeneHns.
BepxHun npepen BocnnameHaemocTtun (BMB) — KkoHueHTpauus

yrneBoAOpPOOHOrO rasa B BO3[yXe, CBbllle KOTOPOW COAepXaHWe Bo3dyXxa OKa3biBaeTcs
HeJOCTaTOYHbIM AN NOAAEPXKaHUSA U pacnpoCTpaHeHUs npoLecca ropeHus.

BTopu4yHbin ©Oapbep — HeNponyckawwmi XnOKOCTb BHELIHWA 3IIEMEHT
rpysocogepailierd CuUCTeMbl, MpefHa3HA4YeHHbIn AONS BPEMEHHOro XpaHeHust niobbix
BO3MOXHbIX YTEYEK XMAOKOro rpys3a u4epes nepBuYHbIN Gapbep W nNpegoTBpaLLaroLLniA
NMOHWXEHWe TemnepaTypbl KOPNYCHbIX KOHCTPYKLMI CyAHA A0 OMacHOro ypoOBHS.

Flasob6e3onacHoOe NPOCTPaHCTBO — MPOCTPAHCTBO, KOTOpPOE He sSiIBNseTcs
rasoonacHbIM.
FasoBo3 LG — cygHo, npegHasHayeHHOe AJS1S NepeBO3KU HanMBOM CXWDKEHHbIX

rasoB UM [OpYrMx T[py30OB, MNEPEYUCNEHHbIX B Tabnuue TexHuyecknx TpeboBaHun
(npunoxenue 1).

lazoonacHoe NMPOCTPaAHCTBO (Bknoyasga B3pblBOOMNACHOE
NMPOCTPAHCTBO) — TMNPOCTPAHCTBO B rPy30BOM 30HE, KOTOpoe He obopyaoBaHO
o4obpeHHbIM 006pasoM UM YCTPOMCTBOM, obecneymBaloUM MOCTOAHHOE noggepxaHue
BesonacHom atmocdepsl;

3aKpbITOE NPOCTPAHCTBO BHE rPy30BOW 30HbI, Yepe3 KOTopoe npoxoauT Tpybonposoa,
COoAepXalluin rpy3 B IXKWMOKOM MnM ra3oobpasHOM COCTOSIHAW, WUNK B Npeaenax KoToporo
Takon TpybonpoBOL OKaHYMBAETCH, €Crl He YyCTaHOBMeHbl OAO0OpEHHble yCTponcTBa Ans
npeaynpexaeHus nobon yTeukn napos rpy3a B aTMocdepy aHHOrO NPOCTPaHCTBa;

rpysocogepxalias cMcrema u rpy3oBble TpybonpoBoabl;

TPIOMHOE MOMELLEHNe, TFae rpy3 NepeBO3UTCA B rpy3ocopepXallen cucteme, Ons
KoTopow He TpebyeTcst BTOpUYHbIA 6apbep;

nomelleHme, OTAeNneHHoe OAWHAPHLIM CTarbHbIM Fa30HENPOHULAEMbIM  KOHTYPOM
OT TPIOMHOrO  MOMELLEHNs, B KOTOPOM pacrofiokeHa rpysocogepxalias cuctema,
Tpebytowasa BTopnyHoro 6apbepa;

rpy30BO€ HAaCOCHOE W FPy30BOE KOMMPECCOPHOE OTAENEHNS;

NMPOCTPaHCTBO Ha OTKPbLITOM nanybe; nony3akpbiToe NoMeLLeHMe Ha OTKPbITON nanybe
B panioHe 3 M OT ftob0oro BbIMyCKHOrO OTBEPCTUSA FPY30BON €MKOCTU, OTBEPCTUS ANS BbIXxo4a

B panbHenwem — MNMpasuna LG.
2 B panbHelieM — ra3oBosbl LG.
3 B panbHeinwem — MpaBuna knaccudukawmm.
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rasa wunu napos, (naHueB rpy3oBOro TpybonpoBoAa, rpy3OBbIX KranaHoB, BXOAOB W
BEHTUNSAUNOHHBLIX  OTBEPCTMK, BedylWmMx B TrPy30BOe HaCOCHOe UM B py3oBoe
KOMMNpecCopHoe oTAereHuns;

OTKpbITast nanyba Hag rpy30BON 30HON NMOC 3 M B HOC U B KOPMY OT rpy30BOW 30HbI U
Ha BbICOTY 2,4 M Hag BepxHen nanybon;

NPOCTPaHCTBO B Npegenax 2,4 M OT BHEWHEN MOBEPXHOCTU rpy3ocodepKallen
CUCTeMbl, rae Takasi NoBePXHOCTbL NoABepXeHa BO3AeNCTBUIO BHELLHEN cpeabl;

3aKpbITOE WX MNOSy3aKpbITOE MOMELLEHNE, B KOTOPOM pPacnonoXeHbl Tpybonposoabl,
npegHasHaveHHble ans rpysa. ([MomelwleHne, koTopoe coaepxut obopygoBaHve Ans
obHapyxeHus rasa, ykasaHHoe B 6.3 yacTtu VIl «kKoHTponbHO-n3mepuTenbHble yCTPOUCTBa U
CUCTEMbl aBTOMaTU3aLUU», U MOMELLEHNEe, B KOTOPOM MCMOMb3yeTCa UCnapsaowmnncsa ras
B Ka4ecTBe TOMnMBa W KOTOpoe oTBevyaeT TpeboBaHnam yYactm VI «Cucrtembl wn
TpybonpoBOAbI», HE CHUTAIOTCS ra300NacHbIMW NPOCTPaAHCTBaAMMN);

nomeLyeHne Ong rpy3oBbIX LUaHroB;

3aKpbITOEe WU MOMy3aKpbiTOE MNOMELleHNEe, UMelolee HenocpenCTBEHHbIM BbIXO4
B nto6oe razoonacHoe NPOCTPaHCTBO.

pysoBas €MKOCTb —  HenpoHuuaemas  AOns  >KUMOKOCTU  €MKOCTb,
CMPOEKTMPOBaHHAA Kak MepBUYHbIA pes3epByap AN rpy3a, a Takke BK4vawolasa Bce
noaobHble EMKOCTM HE3AaBMCUMO OT TOr0, MMEKOT OHU U30MNALMIO W/ BTOPUYHbIE Bapbepbl
UIn Her.

pysoBas 30Ha — 4acCTb CydHa, B KOTOPOW pacnonoXeHbl rpysocogepxallas
cucTeMa, rpy30BOE HACOCHOE UM KOMMPECCOpHOe OTAeneHus, BKoyas nanybHble
NPOCTpPaHCTBa Hag 3TUMWU MOMELLEHUAMM MO BCEW LWIMPUHE U ANWHE CydHa, HO MCKYas
kocpdepaambl, GannactHble U MycTble MNOMELLEHMUST Y HOCOBOW nepebopkn HOCOBOro
TPHOMHOIO MOMELLEHUSA N 'Y KOPMOBOW Nepebopkn KOPMOBOIO TPHOMHOIO NOMELLLEHWS.

py3oBble MaWWHHbBIE NOMELWEeHUda — TMOMELEeHNd, rae pacnosioKeHbl
rpy30Bble KOMMPECCOpPbl UM HACOChl, YCTAaHOBKM A5t 06paboTkM rpy3a, BKoYasa yCTaHOBKM,
nepeaatowmne razoobpasHoe TONINMBO B MaLLUMHHOE OTAENEHNME.

Fpy3oBble cnyxXebHble NOMeLWeHN — MOMELLEHUs nroLwanbio Gonee 2 m?
B rpy30BOW 30HE, UCMNOSb3yeMble Kak MacTepckue, Knagosble U cknaabl.

pysocopepxawaa cuctema — cuUcTeMa, KOTopas npefHasHadeHa [Ans
onepauum C rpy3aomMm M B KOTOPOW COOEPXKUTCA TPy3, a TakKe NepBUYHbLIA U BTOPUYHbLIN
Gapbepbl, M3onAUnd, Nobble NPOMEXYTOYHbIE NPOCTPAHCTBA M NpUIEratrLLme KOHCTPYKLMHK,
Heobxoaumble AN NX KpenneHns.

lpy3bl — BellecTBa, nMepedyncrieHHble B Tabnuue TexHuyeckux TpeboBaHUN
(mpunoxeHue 1) 1 NepeBO3UMbIE HANMBOM Ha Cygax, KOTOpble OTBeYalT TpeboBaHUAM
Mpasun LG.

OaBneHne napa — abconoTHOE paBHOBECHOE [AaBfieHNe HaCbILLEHHOro napa Hag
XUOKOCTBIO NPU onpedeneHHon Temneparype, BolpaxeHHoe B Kl a.

Knnele nomeweHna — cm. 1.5.2 yactn VI «lNMpoTrBonoxapHas 3awmutar» lNpasun
Knaccudukaumm.

3akpblTUe €eMKOCTW — KOHCTPYKUMS, npefHasHadeHHas pnng  3awuTbl
rpysocofepalien cMcTemMbl OT NOBPEXOEHUSA, €CrM OHa BbICTYNaeT Haf BepxHern nanybon
n/vnun cnyxut ans obecnevyeHns HenpepbIBHOCTU 1 LLENOCTN NanybHOM KOHCTPYKLNN.

3aMKHYTbIW KOHTYp AnNd oTb6opa npod — cucrema otbopa npob rpysa, npu
NCMorb30BaHUN KOTOPOW yTeyka MapoB rpy3a B aTMocepy CBOOMTCS K MUHUMYMY MyTeM
BO3BpaLLEeHNs NpoAYyKTa B rpy30BYH0 €MKOCTb B npoLecce otbopa npob.

M3onupoBaHHOE NMpPOCTPaHCTBO — MexbGapbepHoe UM MHOe NPOCTPaHCTBO,
MOMHOCTBIO UMM YaCTUYHO 3amnofTHEHHOE U30NSALUMEN.
M3onupoBaHHble CUCTEMbl — CUCTEMbI [pPy30BbIX TpyGOMNPOBOAOB W

ra3sooTBoHbl€ CUCTEMbI, HE MMEIOLLIME NOCTOAHHOIO coeanHeHna Opyr ¢ opyrom.
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Kocdbdepaam — npocTpaHCTBO MeXAy ABYMSA CMEXHbIMU CTanbHbIMM nepebdopkamm
unu nanybamu. OTMM NPOCTPAHCTBOM MOXET ObITb NycToe nomelleHne unu GannactHas
uucTepHa.

Kynon eMKOCTW — BEpPXHSs YacTb FPy30BOM €MKOCTU, BbICTYNaowwas Hag BepxXHen
nanybon nnun 3akpbITUEM EMKOCTM.

MARVS — MakcumanbHO [OnycTMMOE YCTaHOBOYHOE [aBrfieHne nogpbiBa
npeaoxXpaHNTESNbHOrO KrnanaHa rpy3oBon eMKOCTH.
Mex6apbepHOe nNPOCTPaHCTBO — MNPOCTPAHCTBO MeXAy MNEepPBUYHbIM U

BTOPUYHbIM GapbepamMu, NOSIHOCTBIO MMM YaCTUYHO 3arnoSIHEHHOE M3oNAUMEn Unu Apyrum
MaTepuanom.

MeTon TepMMYeCKOro OKUCITEHUs — MeToA, npegycmaTpyBaloLLniA CUCTEMY,
B KOTOPOW MCMapuBLLMINCA ra3 UCNoNb3yeTCs B KaYyeCTBe TONNMBA Afs UCMONb30BaHWUS Ha
CcyaHe, nMbo cuctemMy yTunmsaumm Tenna, K KOTOPON MPUMEHSIOTCA MONOXeHUs rnasbl 16
MexayHapoaHOro Kogekca NocTpovkn 1 06opyaoBaHUS CyaoB, NEPEBO3ALLMX CKMKEHHbIE
rasbl Hanueom!, NMGO cucTeMy, He UCNOMb3YIoLLY ra3 B Ka4ecTBe TOMMMBA, OTBEYAIOLLYHO
Kogekcy.

HuxHunn npepen BocnnameHdaemocTtun (HIMB) — koHueHTpauus
yrneBo4OPOOHOrO rasa B BO34yXe, HWKE KOTOPOW HEBO3MOXHO noggepxaHve U
pacnpocTpaHeHne npouecca ropeHus.

MepBUYHbIN 6Gapbep — BHYTPEHHMA OSNEMEHT TpPy30COAEpPXKALLEN CUCTEMBI,
paccuYnTaHHbIN Ha XpaHeHune rpysa, ecnv ata cuctema BKrtoyaeT Asa bapbepa.

MNnoTHOCTbL Mapa — OTHOCUTENbHbLIA BEC Mapa no CpaBHEHUIO C BECOM BO3AyXa
3KBUBANeHTHOro o6bema nNpu OANHAKOBbIX AABMEHNUN N TeMnepaType.

MocT ynpaBneHuns rpy3oBbiMU onepauunamMmm —  MOMeLLEHue,
ucnonb3yemoe AN ynpaeneHWs  rpy3oBbiIMM  onepauMsMuM U COOTBETCTBYHOLLEe
TpeboBaHuam pasg. 10 yactu VI «Cnuctembl n TpybonpoBoabI».

MocTbl ynpaBneHusa — cMm. 1.5.1 yactn VI «lNpoTmuBonoxapHas 3awuTta» [pasun
Knaccudukaumm.

MoTpebuTtenb rasza — nobasa ycTaHOBKa Ha CyAHe, KOTOpas B KayecTBe Tonnvea
ncnonb3yeT napbl rpyaa.

MycToe nNnomMeweHuMe — 3aKpblTOE MPOCTPAHCTBO B rPy30BOM 30HE BHE
rpysocogepxatier CUCTEMbI, He SABNALWEEcs TPIOMHbLIM NomelleHveM unu GannactHon
UMCTEPHON, TOMMAMBHOMW  LUUCTEPHOW, TPYy30BbIM HACOCHbIM WM KOMMPECCOPHbIM
rnomeLleHmem, nobbiM nomeLLeHmeM, 06bIYHO NOCELLaEMbIM SKMNAXKEM.

Cnctema perasudpukaumm (Regasification plant) — COBOKYNnHOCTb
obopynoBaHus Ona perasudukaumn, BKOYaoLWwas nuTaTenbHbI HAcoc, BcacbiBalOLUA
KONMNEeKTop, YCTaHOBKY perasudukauumn, Ccuctemy TennoHocuTens  perasuduvkauum,
KONMEKTOp OTrpy3kun, MaHMdona Bblgaym 1 BCroMoratenbHble Tpy6onpoBoabl.

Cnctema TennoHocutena perasmpukaumm — cucrtema Tpybonposoaos
ANa noaBoda TENSIoOBOWM 3HEpPruv B LENsiX MNOMyYeHWsa 3adaHHbIX napameTpoB rasa nns
OTIPY3KMU.

CnyxebHoe nomeweHne — cm. 1.5.3 yactn VI «[poTmMBonoxapHasa salumta»
Mpaeun knaccudurkauuu.

CMNI (LNG) — CKmKeHHbIV NPUPOAHbIV ra3, B OCHOBHOM COCTOSILLNIA U3 MeTaHa.

CHI' (LPG) — COKWKeHHbIn HeMTAHOW ra3, B OCHOBHOM COCTOSLMA U3
yrneesogoponoB (cmecu nponaHa n BytaHa B nobom coyeTaHun), cOCTaB KOTOPOrOo MOXET
cogepxaTtb B HEGOMbLUMX KONMMYECTBAxX ApPYrne KOMMOHEHTbI, TaKMe Kak cepoBOAOpOn wUiu
ankunbel CBMHLA.

1 B panbHenwem — Kogekc.



lpasuna knaccughukayuu u nocmpouliku cydos 0511 Mepe8o3KU CXUXEHHbIX 2a308 HalueoM
(vacmb 1)

9

TemnepaTypa kuneHus — Temnepatypa, °C, Npu KOTOPOW rpy3 UMeET AaBneHne
napa, paBHoe aTmoccepHoMy 6apoMeTpruyeckoMy OaABIEHMIO.

TploMHOE NoMel eHNne — NPOCTPAHCTBO, KOTOPOE OrpaHWYeHO KOHCTPYKLMSIMM
Koprnyca 1 B KOTOPOM pacrosioXeHa rpysocoaepxallas cucrema. Ecnv BTopunyHbIN Gapbep
ABMSIETCS YaCTb KOHCTPYKLIMM KOpryca, OH MOXET ObITb rPaHuULEeNn TPHOMHOMO NMOMELLEHMS.

TypenbHble OTCEKW — TMOMELLEHMST U LWaxTbl, B KOTOPbIX COAEPXKMTCS
obopyaoBaHME U MEXaHW3Mbl AN 3axBaTa OTCOEAUHSIEMbIX CUCTEM TOYEYHbIX (C TYpernblo)
CUCTEM  LUBApTOBKM M  pa3obLlUeHNs  CTakMMM  CUCTEMaMK,  rMapaBnMyeckme
3KCNIyaTauMOHHbIE CUCTEMbI BbICOKOrO AaBIEHUsI, CPEACTBA NPOTUBOMOXAPHOM 3aLLUUTLI U
KranaHbl Ans nepegayv rpysa.

YctaHoBka pAna cxwuranuma rasa (YCI) — cpeactso yrunusauum
130bITOYHBIX NAPOB rpy3a NyTemMm TEPMUYECKOTO OKUCMEHUS.
YctaHoBka perasndpukaumm (Regasification wunit) — 6ycTepHbin

Hacoc, ucrnapuTenb 1 Tpy6onpoBobl.

2 CAMBOIJ1 KITACCA

2.1 CumBoOn Knacca cygHa.

2.1.1 OcHOBHOWM CMMBOJ Knacca cydHa W OOMOSNHUTESbHbIE 3HAKU NPUCBaMBalOTCS
B COOTBETCTBMM C TpeboBaHmamu 2.2 yactun | «Knaccudpmkauymusa» MNpasmn knaccudumkauum.

2.2 CnoBecHas xapaKkTepucTuka B CMUMBOJe Krnacca.

2.2.1 Cyaoa, otBevatowme TpedoBaHuam Npasun knaccndpmkaumm un MNpasun LG, k
OCHOBHOMY CcuMMBOMy krnacca (cm. pasg. 2 4vactm | «Knaccudpmkauusa» [Mpasun
Knaccudukaumm) nony4varoT CrIOBECHYIO XapakTepPUCTUKY: ra3oBo3 (gas carrier).

2.2.2 B 3aBucuMOCTM OT TOro, B KakOW CTerneHn CcydHO OTBedvaeT TpeboBaHuaM
yactu Il  «Octonumeoctb. [enenHne Ha oTcekn. HagBogHbn 6GopT», a Takke

OT pPacnosioXXeHUs1 TPy30BbIX EMKOCTEM OTHOCUTENbHO Hapy)XHOW OOLWWMBKM CcygHa W
OT cTeneHn obecneyeHns XMBYYECTU CyaHa, C y4eTOM cTeneHun OMonorm4eckor onacHoCTU
AONYLLEHHbIX K MepeBO3Ke Ipy30B, K CIOBECHOW XapakTepucTuke aobasnsioTcs Crnosa:
T™™n 1G, Tun 2G, tun 2PG, tun 3G (type 1G, type 2G, type 2PG, type 3G).

2.2.3 Ecnn rasoeo3 LG npegHasHaveH ON1si NEpeBO3KN TOMbKO OAHOMO KOHKPETHOrO
rpy3a, nocrie CrioBeCHOW XapaktepucTuku Gas carrier AOMnOfHUTENbHO B CKOOKax MoryT ObiTb
ykasaHbl HasBaHWe rpy3a, ero pacdetHas Temnepatypa, °C, U pacyeTHas MMOTHOCTb, KI/MS,
Hanpumep, Gas carrier type 2G (ethylene, =104 °C, 560 kg/m?). B aTom crnyyae TpeboBaHus,
npeabsBnaemMble K CyAHY, AOMMKHbl YYUTbIBATb KOHKPETHbIE OMACHOCTW, CBSA3aHHblE C
nepeBO3KOKM 3TOro rpyaa.

2.2.4 Ecnu rasoBo3 LG npegHasHayeH ONs NepeBO3KU HECKONbKUX KOHKPETHbIX
rpy3oB, TpeboBaHUA Ha3HA4alTCs, MCXOOA M3 COBOKYNMHOCTU CBOWCTB Hambonee onacHbIX
nepeBO3NMbIX FPy30B.

2.2.5 Ecnun B rpy30BbIX €MKOCTAX coaepXaTcs NpoayKTbl, ANA NepeBO3KM KOTOPbIX
Tpebyetca cyaHo Tuna 1G, TO HM BOCMNAMEHSIOWMECS XMOKOCTU C TemnepaTypou
BCMbiwkM 60 °C  wmnn MeHee, HU BOCMMAMEHSAOWMECA NPOAYKTbl, NepeyncrneHHble
B MpunoxeHun 1, He AOMKHbl NEPEBO3UTLCA B rPY30BbIX €MKOCTAX, PaCrnONOXEHHbIX

B Npedenax 3awWuTHbIX 30H, YykasaHHbix B 2.4.1 vactm |l «TpeboBaHus Kk obwemy
pacnosioXXeHUo».
2.2.6 Ecnn B rpy3oBbIX €MKOCTSAX coepKaTcs NPOAyKThl, A4S NepeBO3KN KOTOPbIX

TpebyeTtca cyoHo Tuna 2G/2PG, BOCNNaMeHsIloWMECH XUAOKOCTW, YKa3aHHble B 2.2.5,
He JOIMKHbI NepeBO3UTBLCS B FPY30BbIX €MKOCTSAX, PaCrONOXEeHHbIX B Npeaenax 3aliUTHbIX
30H, yKa3aHHbIX B 2.4.2 yactu |l «TpeboBaHus K 0bLLEMY PaCNONOXEHMIOY.
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2.2.7 B kaxgom cnyyae [Ana rpy3oBblX €MKOCTEW, coaepXalimx MpoayKThl,
B OTHOLLEHMN KOTOpbIX TpebyeTrca cyaHo Ttuna 1G wnu 2G/2PG, gaHHoe orpaHudeHue
NPUMEHSAETCH K 3alUMTHBIM 30HaM B npefenax MnpoTSKEHHOCTU TPIOMHbLIX NOMELLEHUI Aris
3TUX rPY30BbIX EMKOCTEWN.

2.2.8 BocnnameHsowmnecs KUOKOCTU UM NPOAYKTbI, YKasaHHble B 2.2.5, moryT
nepeBoO3NTbLCA B Npedenax 3TUX 3alMTHbIX 30H, eCnn NPOAYKTbI, AN KOTOpbIX TpebyeTtcs
cypHo TMna 1G wnm 2G/2PG, cogepxaTtcsi B rpy3oBbIX €MKOCTAX B KONU4YecTBe,
NCMonb3yeMoM UCKMIOUUTENBHO AN OXNaXaeHUd, LMPKYNAaLMM Unm B KayecTse TOMNNuBea.

2.2.9 Ecnn Ha rasoBo3e nMpedycMoTpeHa YCTaHOBKa [Ans  perasudukaumm
nepeBoO3NMOro rpysa ans oTrpysku ero Ha 6eper u ecnu BbiNOMNHATCA TpebosaHus 3.22
yactn VI «Cunctembl n TpybonpoBoabi» K TakKMM YCTaHOBKaM, TO K OCHOBHOMY CWUMBOMY
knacca cygHa pobaensietca 3Hak RGU (Regasification unit). Npu 3TOM [ONONHUTENBHO
OOJDKHbI BbINONHATECA TpeboBaHus 2.2.5.5 yactu VIl «Onektpnyeckoe obopygoBaHue» u
yactn V «[poTnBonoxapHas 3awmTay.

2.210 Ecnn Ha rasoBose npegycMOTpeHa YCTaHOBKA MOBTOPHOMO CXMXKEHUS
nucrnapuBulerocs rpysa, ygosretBopsiowas TpeboBaHuam 4.2 dyactm VI «Cucrtembl un
TpybonpoBodbl», TO K OCHOBHOMY CUMBOJy Kracca cygHa pgobaensietcs 3Hak RLU
(Reliquefaction unit). [Ons noaTtBepXaeHWss COOTBETCTBUSA cyaHa TpeboBaHusM,
npeabaBNseMbiM K cyaam C OONOMNHUTENbHbIM 3HakoM RLU, gormkHa ObiTb npeacraBneHa
AOKyMeHTaumsa B o6beme cornacHo 4.4.

2.2.11 Ecnu Ha rasoBo3e npegycMoTpeHa YyCTaHOBKa [AONA  CXKuraHuvs rasa,
yooBnetBopstowaa TtpebosaHnam 4.3 4vactm VI «Cuctembl un TpybonpoBoabl», TO
K OCHOBHOMY CMMBOIY Krnacca cyaHa gobaensietcs 3Hak GCU (Gas combustion unit).

2.2.12 Ecnn membpaHHble rpy3oBble €MKOCTM rasoBo3a LG pgna nepeBo3ku
CXKMXEHHOro NPMpPOAHOro rasa cnocobHbl BbiAepKmBaTb AaBrieHne napoB 6onee 25 kla, HO
He 6Gonee 70 «klla, K OCHOBHOMY CMMBOMYy Knacca cyaHa pfobaBnsercss 3Hak
highPRESS(pressure), rae B ckobkax yka3blBaeTCAd MakCUMarbHO AOMYyCTUMOE OaBlieHMe
napoe B Kla, Hanpumep: highPRESS(50). [Ona npucBoeHua cygHy  3Haka
highPRESS(pressure) pomkHa OblTb npeacTaBnieHa  [AOKyMeHTauus cornacHo 4.1,
noagTeBepXKaawwas BbIMNONIHEHNE TPeboBaHWN, WU3NOXEHHbIX B 24.1.4 n 24.4 4dactm |V
«XpaHeHue rpysa», 3.16.6 yactn VI «Cwuctembl n Tpybonposogbi» u 4.1 4vactn VI
«KOHTPOnbHO-n3MepuTErnbHbIE YCTPOMUCTBA M CUCTEMbBI aBTOMAaTU3aLNNY.

3 KNACCUDPUKALIMOHHBIE OCBUAETEJIbCTBOBAHUA

3.1 MepBoHavanbHoe W/WNu nepuoanyeckne OCBMAETENbCTBOBAHUS ra30BO30B
LG cuenblo NPUCBOEHUS W/MNW NOATBEPXKAEHWUS Kracca NpPoOBOASATCA B COOTBETCTBUU
c pa3g. 8 yactu Il «[dononHutenbHble 0CBMAETENbCTBOBAHNSA CYAOB B 3aBUCUMOCTU OT UX
Ha3HayeHus 1 maTtepuana kopnyca» [MpaBun knaccurKaLMOHHbLIX OCBUAETENbCTBOBAHWUIA
Cy[0B B 3KCNyaTauumu.

3.2 OcBuraeTenbCTBOBaHNE cyaHa C Uenbio Bblaayun CeuaeTenbcTea NpoBoaUTCS
npu nepBoHaYanbHOM U NEPUOANYECKOM OCBMAETENbCTBOBAHUM CYAHA.
3.3 ExxerofHble ocBMaeTeNbCTBOBaHNSA Cy[AHaA NpoBOASTCS B nNpeaenax 3 Mec. Ao

UM nocne UCTEeYEHNs KaX4oro rognyHoro cpoka co OHs Bbligayn CBuaeTenncTBa n UMET
Lenbl YCTaHoBUTb, 4TO oObopygoBaHue, apmaTypa, YCTPOMCTBA W Martepuanbl CcygHa
yAOBNETBOPSAOT COOTBETCTBYOLWMNM TpeboBaHusam MNMpasun LG.

O npoBedeHHbIX OCBMAETENLCTBOBAHMSX [enaeTca COOTBETCTBYOLLAsA  3anucb
B CBnaeTenbCTBe.
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4 MPOEKTHASA OOKYMEHTALMA CYOHA B MOCTPOUKE

4.1 B pononHeHuve K TEeXHWYEeCKOW OOKYMeHTauuu, ykasaHHon B pasg. 3 4dactu |
«Knaccndmkauma» lNpasun knaccudukauumn, Ha paccmoTpeHne Pernctpy gomkHa ObiTb
npeAacTaBneHa cnegyowasa TexHn4eckas AOKYMeHTauus, noaTBepxaaroas BbiNOSIHEHWE
Mpaeun LG:

.1 YepTexun N pacyeTbl NPOYHOCTU PY30BbIX €MKOCTEW C yKaszaHMEM pacCTOSIHUSA OT
obwuekm 6opTa 1 gHUwWa oo emkocten (*);

.2 YepTeXn Onop W [OPYrMX KOHCTPYKUMMA [ONs KpenneHust BKagHbIX Py30BbIX
emMkocTten (*);

.3 YepTexun N cxembl cucTeM U TPybONPOBOAOB ANA rpy3a C ykasaHMEM TakuX Y3rios,
Kak KomneHcaTopbl, (hrnaHueBble COeQMHEHNS, 3anopHas u perynupytowlas apmaTtypa (*);

4 4YepTexu 1 onncaHnsi yCTaHOBKM MHEPTHbIX ra3oB (*);

.5 060ocHOBaHMe rogHOCTM OrHETYLALLMX BELLECTB, NPUOOPOB CUCTEMbI OOHaPYXEHUS U
TYWEHNss noxapa ANns NepeBO3UMbIX Py30B, @ Takke AOKYMEHTbl, MOATBepXxAatoLime
NpUHATbIE B MNPOEKTE pacyeTHOe BpeMsS TYLIEHWs MoXapa, WHTEHCMBHOCTb Mogaun
OrHEeTyLaLKnX BELWECTB U 3anac OrHeTyLawux BeWwecTB Ha cygHe (**);

.6 Cxembl U pacyeTbl CUCTEMbl BEHTUMALUUN MOMELLEHUA B FPY30BOW 30HE U APYrnx
NMOMELLEHMIN, K KOTOPbIM Heobxoamm [OCTyn Ans BbIMNOMHEHUSA TPy30BbIX onepauun. Ha
cxemax AOfmkHbl ObiTb MpuBeAeHbl OaHHble O FOAHOCTM MaTepuanoB, NPUMEHEHHbIX AN
N3roTOBMNEHUS KPbINTaTOK BEHTUNATOPOB N BO34yX0BOAOB (*);

.7 CXeMbl W pacyeTbl raso0TBOAHOM CUCTEMblI C YKa3aHMEM BCEX 3HAYeHUn
YCTaHOBOYHOIO [aBfeHnsi NogpbiBa NpeaoxXpaHnUTeNbHbIX KnanaHoB M COOTBETCTBYHOLLEN UM
aBapuvrHoO-NpeaynpeanTenbHON curHanu3auum B cnydae ob6opyaoBaHus rpy3oBbiX eMKOCTEN
CUCTEMOW C U3MEHSAEMbIM 3HA4YEHMEM YCTAaHOBOYHOIO AaBnenus (*);

.8 YepTeXM M onuMcaHuMa BCEeX CUCTEM W YCTPOWCTB ANS U3MEPEHUS KONMM4yecTBa U
XapaKkTepuCTuK rpysa n obHapyxeHus rasos (*);

.9 pacyeT ypoOBHSI MaKCUMManbHOro 3anOflHEHUS TPY30BbIX €MKOCTEN C Yy4eTOM BCeX
3HaA4YeHMI YCTAHOBOYHOIO [AaBfieHMs MNoApbiBa MNpPeAoXpaHUTENbHbLIX KnanaHoB B cry4vae
o6opynoBaHNst TPY30BbIX EMKOCTEN CUCTEMOW C U3MEHSAEMbIM 3Ha4YeHWEeM YCTaHOBOYHOIO
aasnexus (*);

.10 cxembl M pacyeTbl OCywMTeNnbHOM M GannacTHOM CUCTEM B T[PYy30BOW 30HE,
HACOCHbIX OTAeneHusx, koddepaamax, TyHHenax TpybonpoBoaoB, MNOMELLEHMAX AN
BKMaAHbIX rpy30BbIX eMKkocTen n 1.4. (*);

.11 obocHoBaHME rOQHOCTM M3ONAUMOHHBLIX MaTepuarnioB, NMPUMEHEHHbIX B TPy30BON
30HEe, a TakKe CBEeLEHUSA O TEXHOMOrMM MX U3roTOBIEHMUS, YCINOBUSX XPaHEeHUs, metoaax
KOHTPONS KayecTBa, CTENEHN BPEAHOro BO3AENCTBMSA CONMHEYHOWN paguauun, BubpaumoHHON
1 TemnepaTypHOn cTonkocTu (**);

.12 yepTexu BbICTPO3anoOpHLIX YCTPONCTB rpy3ocoaepxailen cuctemol (*);

.13 cxembl cuCTeM Noaorpesa 1 oxnaxaeHusi rpysa u pacyet Tennonepegaym (*);

.14 4epTexum nNpeaoxpaHUTENbHbIX W BaKyyMHbIX MNPeAoOXpaHUTENbHbIX KranaHoB
rpy30BbIX emMKocTen (*);

.15 cxembl cUCTEM PErynnMpoBaHns AaBneHus n temnepaTypbl rpysa (*);

.16 pac4yeTbl HanNpsPKEHUIN B rPy30BbIX U ApYrMx TpybonpoBoaax, Coaepallunx rpya npm
TemnepaTtype Huxe —110°C (**);

.17 cxembl TpyboMpoBOAOB, OTHOCALIMXCA K WCMNOMb30BAHUIO rpy3a B Ka4vecTBe
TONNUBA, C yYKa3aHWeM OTAESNbHbIX Y3IT0B COEANHEHUIN TPYD, pacrnonoXeHUs 1 KOHCTPYKLMM

apmatypsbl (*);

1 lWtamnbl no peaynbTatam pacCMOTPEHUs OOKyMEHTauuu, OoTMedeHHoi 3Hakamu (*) u (**), cormacHo 3.1.5
vactu | «kKnaccudukauusay MNMpaeun knaccudukaumm.
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.18 cxemMbl  AnMEKTpPUYECKMX  NPUBOLAOB  YCTAHOBOK  MOBTOPHOIMO  CXWXKEHUS
ncnapvBLLIErocs rpysa, oOxXfaXXaeHUs CKMKEHHbIX ra3oB, MPY30BbIX HACOCOB N KOMMPECCOPOB,
BblpabOTKM WMHEPTHbIX ra3oB, BEHTUMSALMM B3PbIBOONACHBIX MOMELLEHUA W BO3OYLUHbIX
WM030B, a Takke QYHKUMOHAmNbHbIE CXeMbl CUCTEM YMNPaBieHUS BbllLeyKa3aHHbIX
YCTaHOBOK (*);

.19 dyHKUMOHAamNbHbIE CXEMbl NEKTPUYECKUX CUCTEM U3MEPEHUI U curHanusauumm (*);

.20 pyHKUMOHAmNbHbIE CXEMbl CUCTEM  aBTOMAaTMYeCKOro W AUCTAHLUMOHHOrO
OTKIMIOYEHNSA 3NEeKTPUYEecKoro o6opyaoBaHWs, AUCTAHUMOHHOMO YrMpaBfeHWs KnanaHamu
oborpesa KOpNyCHbIX KOHCTPYKUWWA (*);

21 YepTexxm  npoknagkm  kabene  BO  B3PbIBOONACHbIX  MOMELIEHUAX WU
npoctpaHcTeax (*);

.22 4yepTexun 3asemneHus anekTpudeckoro obopyaoBaHus, kabenen, TpybonposBoaos,
YCTaAHOBJIEHHbIX B ra300MacHbIX NpocTpaHcTBax (*);

.23 060CHOBaHMe rogHOCTM anekTpu4eckoro obopynoBaHus (**);

.24 meTtoguka paboT MO MEXaHU4YEeCKOMY CHATUIO HaMNPsSPKEHWA BKNaAHbIX PY30BbIX
emkocTten (**);

.25 aHanu3 xapaktepa v NocrneAcTBMI OTKaA30B CUCTEM MOMyYEeHUs U pacnpegeneHus
9NEKTPOSHEPTMN U  CBA3AHHLIX C HUMMM cuctem ynpaerneHusa (cm. 2.1.4 vactm VI
«3AnekTpuyeckoe obopynosaHue») (**);

.26 nnaH NpoBepOK/OCBMAETENBCTBOBAHUN CUCTEMbI XpaHeHUs rpy3a (*);

27 PYKOBOACTBO MO SKCnnyaTauuMum rpy3oBOW CUCTEMbl B COOTBETCTBUM C
TpebosaHuamu rnasbl 18 Kogekca ().
4.2 Ha 4yepTexax obLiero pacrnonoxeHus CyaHa WUnu Ha OTAENbHbIX YepTexax

AOJMKHO BbITb MOKa3aHO pacnonoXeHue:

.1 rpy3oBbIX NOKOB (KynosioB €MKOCTen) M NobbiX APYrMx OTBEPCTMI B rPy30BbIX
eMKOCTSX;

.2 [OBepeu, NMOKOB 1 NOBbIX APYrMx OTBEPCTMI B rasoonacHble NpOCTpaHCTBa UMK
30HbI (cM. 2.1 yacTn VII «BnekTtpuyeckoe obopynoBaHue»);

.3 rasooTBOAHbIX TPYO 1 MecT 3abopa n Bbinycka BO34yXa CUCTEMbI BEHTUNALNN;

4 pBepen, WNMIOMUHATOPOB, TaMOypoB, MECT BbIXOA4a BEHTUIISLMOHHBLIX KaHanoB
N ApYrMx OTBEPCTUIN B NMOMELLEHUSIX HAOCTPOMKN U MOMELLEHMSX, MPUMbIKAIOLWMX K FPY30BOW
30HE;

.5 npeanonaraemas pa3buBka rpy3oBblX €MKOCTEN Ha rpynmnbl C Lenbio pasgeneHus
rpysa.

4.3 Ha paccmoTtpeHne Pernctpy gomkeH ObiTb NpeacTaBrieH nepeyeHb rpysos,
npeaHasHa4yeHHbIX K MNepeBO3ke Ha CydHe, CYyKa3aHMEM OCHOBHbIX XMMMUYECKUX
N PU3NYECKMX CBOWCTB, a Takke oOnacHbIX CBOWCTB, CBSiI3aHHbIX C WX NEepeBO3KON
N XpaHeHMEM.

4.4 [na noaTBepXXAeHUs COOTBETCTBMSA CyaHa TpeboBaHMAM, NpeabsaBnsieMbiM
Kcygam cC gononHuternbHbiM  3HakoM RLU u K yCTaHOBKE TMOBTOPHOIO CXWXKEHUS
ncnapvBLUErocsl rpysa, B AOMOMHEHWEe K TeXHUYEeCKOM AOKYyMeHTauuw, ykasaHHon B 4.1,
[0 Hayana nocTpoWKM CyaHa Ha paccMoTpeHue Peructpy gomkHa ObiTb npeacrtaBneHa
crenyoLwas TeXHuYeckass 4okyMeHTauma®:

.1 TexHuyeckoe OnncaHve yCTaHOBKM MOBTOPHOrO CXWKEHUS ncnapusLLerocs rpysa (**);

2 pacyeT Tpebyemon MpPOM3BOAMTENBHOCTM YCTAHOBKM MNOBTOPHOIO CXMXKEHUS
ncnapyBLLErocs rpysa ¢ y4eToM TEMnoBbIX NMPUTOKOB AN KaXaow rpy30BOn eMKOCTH (**);

.3 4YepTexu pacnosioKeHNsa YCTaHOBKM MOBTOPHOIO CXXWMXXEHMS MCMapuBLLErocs rpysa
N cooTBeTCTBYOLLEro obopyaoBaHus (KOMMNpeccopbl, TENIO0OMEHHbIe annapaTbl, HACOChI,

1 UWTamnbl no pesynbTaTaM pacCMOTPEHUs AOKYMeHTauuu, OTMe4deHHol 3Hakamu (*) u (**), cornacHo 3.1.4
yacTtu | «Knaccucukaumsa» MNpasun knaccudmkaumm.
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cocyadbl NOA AaBneHveMm, cenapaTopbl) Ha CygHe C yKasdaHMeM BbIXOAHbIX MNyTen U3
NMOMELLEHMIN, B KOTOPbIX pa3MeLlaeTcsd YCTaHOBKA, W MeCT pasMelleHus YCTPOUCTB
CcTaumnoHapHoOW cuctembl 0bHapyxeHus rasa (*);

4 4yepTexu pacnonoxeHus TpybonpoBOAOB XONOAMMBbHOMO areHTa, Xoro40oHOoCUTENS
N oxnaxpawllen BoAbl C yKasaHMeM Yy3roB npoxoga 4epe3 nepebopku, nanydbl wu
nnatdopmbl (*);

.5 yepTexu pacnonoxeHus anektpudeckoro obopydoBaHua u  obopygoBaHus
aBTOMaTM3aLUUN YCTaHOBKM NOBTOPHOIO CXWMXEHUS ucnapumsLuerocs rpysa (*);

.6 NpyvHUMNUanbHble CXeMbl CUCTEM BEHTUNAUMM MNOMELLEHU € obopyaoBaHUEM
YCTaHOBKM NMOBTOPHOro CKMKEHUSA ncnapvsLlerocs rpysa C ykasaHvnem
BOLOHENPOHMLI@EMbIX, Fa30HENMPOHMLAEeMbIX U NPOTMBOMNOXAPHbLIX Nepebopok, a Takke
KpaTHOCTU BO3gyxoobmeHa (*);

.7 NpyvHUMNUanbHble CXeMbl CUCTEM XOMNOAWUSIBHOMO areHTa, XOnOoAOHOCUTENS,
oxnakgaroLlen Boabl C yKazaHNEM UX TEMMNOTEXHNYECKNX CBONCTB (*);

.8  (YyHKUMOHanNbHasi cxema W OMUCaHWe CUCTEMbl aBapUMAHOIO OTKIOYEHUS
YCTaAHOBKM NMOBTOPHOIO CXMKEHNSA UCNApPUBLLEroCs rpy3a u ee B3anmMogencTBusi C CUCTEMOM
aBapUNHOro OTKMNIOYEHNST 00OLLLECYO0BOW rPy30BOM cucTeMbI (*);

.9  nepeyeHb MexaHW3MOB K 0OOpPyOOBaHWS YCTAHOBKM MOBTOPHOIO CXWDKEHUS
ncnapvBLLErocs rpysa ¢ ykasaHueM TeXHUYECKUX XapakTepucTuk (**);

.10 nepeyeHb anekTpoobopygoBaHWs M 0BopyooBaHMS aBToMaTM3auuMuM YCTaHOBKM
MOBTOPHOIrO CXWKEHUA UCMapuBLUEroCca rpy3a C ykasaHMem BuAa B3pPbIBO3AWNUTbI WU
KpaTKMMKN TEXHUYECKMMUN XapaKTepuctukamm obopyaosaHus (**);

.11 aHanu3 xapaktepa W MNOCNeacTBUA OTKA30B YCTAHOBKW MOBTOPHOIO CXMXKEHUSN
ncrniapumBeulerocs rpysa (B cootBeTcTBuUM co cTtaHgaptom M3K 60812), BbIMOMHEHHBLIA OO
YPOBHS1, MOATBepXJakwLwero paboTy yCTaHOBKM MO €€ Ha3Ha4YeHWo Npu BO3HUKHOBEHMS
eanHN4YHoro oTkasa (**);

.12 nporpamMmma XOAOBbIX W ra3oBblX MCMbITAHWA YCTAaHOBKM MOBTOPHOrO CXWXXEHUS
ncnapwsLuerocs rpysa (*).

4.5 «MpuHuMnuanbHoe opobpenHue» («Approval in Principle») n «Ob6wee
ofobpeHne Ansa npuMMeHeHMA Ha cygaHe» («General Approval for Ship Application»)
MeMOpaHHbIX eMKOCTeN AN XpaHEeHUsA CXUXKEHHOro NpupoaHoro rasa.

45.1 OkaszaHue ycnyrn «lpuHumnuanbHoro ogobpeHusa» mMemMOpaHHbIX eMKOCTen
ONA XpaHEeHUs CKMKEHHOro NpMpoaHOro rasa BbINOMHAETCS B cOOTBETCTBUM € 3.6 yacTtm |l
«TexHnyeckas gokymeHTaumsa» [paBun TEXHUYECKOro HabnaeHs 3a NOCTPOMKOWN CyaoB U
N3roToBNEHNEM MaTepManoB U N3aenuin Ansa cyaos.

452 Ona okasaHus ycnyrm «O6uwiee opobpeHne Ana MPUMEHEHUA Ha cygHe»
MeMOpaHHbIX €MKOCTEN ANSA XPaHEHWUS! CXKWKEHHOro MPUPOAHOro ra3a Ha pacCcMOTpeHue
PerncTpy gomkHa 6bITb NpeAcTaBneHa crnefyowas TexHudeckas 4okymeHTaumst 22

.1 obwas wuHdopmMauus o cyaHe Bobbeme, HeOOXOAMMOM ANst  OLEHKU
COOTBETCTBUS 3NEMEHTOB MEMOBPAHHON CUCTEMbI XPaAHEHMSI CXKMXEHHOIO NPUPOAHOro rasa
NPYMEHUMbIM TPpebOoBaHUAM;

.2 obwas nHopmauusi 0 reoMmeTpmyecKMX pasmepax eMKOCTEN N UX PaCTONOXEeHNN
B KOpnyce CyaHa;

.3 YepTexu KOHCTPYKUUAN €eMKOCTEN B pamoHe MNOCKUX U MNPOCTPaHCTBEHHbIX
y4aCTKOB €MKOCTW, B panioHax COEOWHEHUS eMKOCTEW C NpunerarwumMmn KOHCTPYKLUSAMM
Kopnyca cygHa 1 B panoHe rpy30BbIX KyrnOroB eMKOCTEW;

1 Pernctp MOXeT 3anpocuTb AOMOMHUTENbHYI0 MHOPMaLMo, HeobxoauMyo Ans okasaHus ycnyrn «Obuiee
onobpeHne Ans NPUMEHEHUST HA CyaHEY.

2 PesynbTatbl okasaHua ycnyrm «O6uwee opobpeHve AnNsS NPUMEHEeHUs Ha cydHe»  OhopMISoTCS
COCTaBfIEHMEM MUCBMEHHOTO 3akKmyeHus (0T3biBa) cornacHo 8.5 4vactu Il «TexHnyeckass OOKyMEHTauusy
MpaBun TexHu4eckoro HabnaeHUs 3a NOCTPONKOW CyA0B U U3rOTOBMNEHWS MaTepuarnoB U 3aenuii Ans cyaos.
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4 YepTeXM  KOHCTPYKUMM  HacocHou  BalHu, BKMK4Yasi  COOTBETCTBYHOLLEE
obopynoBaHue (Hacocbl, TpybonpoBoabl, Tpanbl U Tak A4anee), a Takke yanbl ee COeaNnHEHUs
C KOpryCcoM CyaHa;

5 YepTeXXn OCHOBAHUIN HACOCHOW BallHW;

.6 onucaHne TEXHOSOMMYEeCcKUX NpoLeccoB COEAUHEHNS aNIeMEHTOB eMKOCTEN MeXay
cobon, a Takke coeaMHEHNs C NpUNeramLLMMM KOHCTPYKLMSIMA KOpryca CyaHa;

7 nepevyeHb MaTepUanoB N KOMMNOHEHTOB, UCMOSb3yEMbIX B KOHCTPYKUMN EMKOCTEWN,
W pesynbTaTbl UX UCMbITaHUN;

.8 pacyeTbl TemnepaTtypbl 3MEMEHTOB €MKOCTEN W Mpurerawmx KOHCTPYKLMIA
Koprnyca, BKIto4as onncaHne NpuMeHsIeMbIX METOLMK PacyeTa;

.9 pacyeTbl MNPOYHOCTU 3MEMEHTOB MeMOpaHHOW CUCTEMbI XpaHeHUs, BKN4Yast
onucaHue NpUMEHsIEMbIX METOAUK pacyeTa;

.10 pacuyeTbl KaykM CcygHa M Harpy3oKk Ha 9fnemMeHTbl MeMOpaHHOW EeMKOCTH,
C ONMCaHNeM MPUMEHSIEMbIX METOAMK pacyeTa 1 pesyrbTaTtaMmm nabopaTopHbIX UCMbITAaHWNA.
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YACTb Il. TPEBOBAHUA K OBLLUEMY PACNOJIOXXEHUIO

1 OBLUME NOJNOXEHUA

1.1 B kadectBe OCHOBHOro Tuna rasoso3a LG NPUHATO CYyAHO C KOPMOBbLIM
pacrnonoXeHnem MexaHU4eCcKom YyCTaHOBKN.
1.2 TptOMHbIE MOMELLEHUA W TypenbHble OTCEKU AOMKHbl ObiTb OTAENEHbI

OT CyAOBbIX MOMELLEHNA B COOTBETCTBUM C TpeboBaHuammn 2.3 yactu V «[poTnBonoxapHas
3awmTar.

1.3 Cypna, obopynoBaHHble Tpy30BbIMA €MKOCTSMU CO BTOPUYHbIM Bapbepom,
KOoTopble NpedHasHa4veHbl 4 NepeBO3KN rpy30B npu Temnepartype Hmwke —10 °C, no Bcen
OJNIMHEe TPpy30BOW 30HblI AOMKHbI MMETb OBOMHOE OHO, a npu obopyaoBaHUWM rPy30BbIMU
€MKOCTAIMW, KOTOpble MpegHasHayvyeHbl ANA nepeBo3ku rpy3oB npu Temnepatype —55 °C
N HWXXE — TaKkKe N NpogosibHble Nnepebopku, obpasyoLlmne 6opToBbIE EMKOCTH.

14 B mecTax npoxoda rpysoBbiX €MKOCTEN 4Yepe3 OTKPbITY0 BEPXHIOW nanyby
AOMXHbI ObITb NPefyCMOTPEHbl YCTPOMCTBA, 0becneynBaioLLme ynnoTHeHe mexay nanybon
N rpy30BbIMN EMKOCTSIMU.

1.5 Xwunble, cnyebHble U MalUMHHbIE NOMELLEHUSA U NOCTbI yNpaBeHus.

1.5.1 Kunble nomeweHns, cnyxebHble NoOMeLLEHNs 1 NOCTbI YNPaBNeHUS HE OOIMKHbI
pacnonaratbCa B npeaenax rpy3oBon 30Hbl. [Mepebopku XumbiX NOMELLEHUN, CryxebHbIX
NMOMELLEHNN WX MOCTOB ynpaBneHns, obpalleHHbIX K rpy30BOM 30HEe, AOMKHbl OblTb
pacnonoxeHbl Tak, 4YTobbl NpegoTBpallanocb NOCTYNfieHNne B Takue NoMeLleHus rasa w3
TPIOMHOIO MOMeELLEHUs BCreacTBmMe eQnHUYHOro noBpexaeHus nanybbl unm nepebopkn Ha
cyOoHe C CUCTEeMOW yaepXXaHus rpysa, Ans Kotopow TpebyeTcs ycTaHoBKa AOMOMHUTENBHOMO
bapbepa.

1.5.2 Bxogbl, BO3ayx03abOpHUKM N OTBEPCTUSA B XKWUMbIX MOMELLEHMUNAX, CNY>XEOHbIX
NMOMELLEHUAX, MALLUMHHbIX MOMELLEHNSIX U NOCTax yrnpaBrneHus He LOMKHbl ObiTb obpalleHbl
B CTOPOHY rpy30oBOM 30Hbl. OHM AOMXKHbI pacnonaratbCs Ha KOHLUEBbIX nepebopkax, He
obpalleHHbIX B CTOPOHY Fpy30BOM 30HbI, NN Ha BOPTOBbLIX CTEHKAX HAOCTPONKM Unu pyokn
nnbo Ha Tex U ApYrnx Ha paccTosHUM Mo MeHbluern mepe 4 % AnvHbl cygHa (L), HO He
MeHee 3 M OT OKOHEYHOCTM HaACTPONKM unu pybku, obpalleHHon K rpy3oBor 3oHe. OgHako
HET HEOBXOANMOCTH, YTODbI STO PpacCTOsIHWME NpPEBbILWANno 5 m.

1.5.3 OkHa 1 wunnioMuHaTopbl, OOpalleHHble B CTOPOHY rPy30BOM 30HblI U
pacnonoXeHHble Ha GOPTOBLIX CTEHKax HaACTPOMKM unu pybku B npegenax ykasaHHOro
BbllLe PacCTOAHUA, AOMKHbl ObiTb rMyxoro (HeoTkpbiBawwerocs) Tuna. OkHa XoAo0BOro
MOCTMKaA MOryT ObITb HE FMyXMMK, a ABEPU HA XO4OBOM MOCTMKE MOrYT ObiTb PacrnonoXeHbl
B npegenax YKa3aHHOro pacCTOSHMS, €CMUM OHW UMEKT KOHCTPYKLMIO, MO3BOMSHOLLYIO
obecneunTb BLICTPYIO N AIPPEKTUBHYIO ra30- U NAPOHENPOHULAEMOCTb XOA0BOIO MOCTHKA.

1.5.4 [nsa cynoB, 3aHATbIX UCKITIOYUTENBHO NEPEBO3KOW IPy30B, He NpeacTaBnsaoLLnX
HM OMacCHOCTU BOCMMIAMEHEHUSA, HU TOKCMYECKOW onacHOCTW, Peructpom MoxeT ObiTb
0000peHO OTCTYMNNEHNE OT yKaszaHHbIX Bbille TpeboBaHuWiA.

1.5.5 [octyn B nomelleHns 6aka, B KOTOPbIX COAEPXKATCA MCTOYHNKMA BOCMIAMEHEHMS,
MOXET OCYLLEeCTBNATLCA Yepe3 OQUHOYHYIO ABepb, OOpaLLEeHHY0 B CTOPOHY rPy30BOMN 30HBI,
npu yCrioBuu, YTO ABEPU PACMONOXeHbl 3@ NpeaenamMm onacHbIX 30H, KaK OHW onpeneneHbl
B 1.2.1 yactun VIl «Onektpuyeckoe obopyaoBaHme».

1.5.6 OkHa n 6opToBble UNOMUHATOPLI, O6palleHHble B CTOPOHY rPy30BOW 30HbI U
pacrnonoXeHHble MO CTOpPOHAM HaACTpoek W pyboK, [OOMKHbI COOTBETCTBOBATb
TpeboBaHuaMm 2.1.1 yactn V «[lpoTuBonoxapHas 3awura.

1.5.7 Bce B030yx03abOpHWKKM, BbIMYCKHblE OTBEPCTUS U WHbIE OTBEPCTUS B XKUMbIX
NoMeLLEeHUsAX, CnyXebHbIX NOMELLEHMAX N NOCTaxX yNpaBneHust AOMKHbI ObITb 060PYAOBaHbI
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3aKkpblBaloLWLMMK yCTponcTBaMn. B cnydyae nepeBO3kM TOKCUYHBLIX MPOAYKTOB AOSMKHA ObITb
npegycMoTpeHa BO3MOXHOCTb MPUBEAEHUA MX B OENCTBME W3HYTPUM nomeweHus. Het
HeobOXoOMMOCTU MNPUMEHATb TpeboBaHne 006 o6opygoBaHUM BO34YXO3abOPHUKOB W
OTBEPCTUN 3aKPbIBAKOLWIMMWN YCTPOUCTBAMU, YMNpaBnseMbiMX U3HYTPU MOMeELLeHns, Ans
crny4as TOKCMYHbIX MPOAYKTOB, K MOMELLEHUSAM, rae nepcoHan o6bl4HO OTCYTCTBYET, TakuMm
Kak nanybHble knagoBble, KnagoBble Ha Gake, mactepckue. Takke 3TO TpeboBaHue He
NPUMEHSIETCA K NOCTaM ynpasreHns rpy3oBbIMK OnepaumnsMmmn, pacrnonoXeHHbIM B npegenax
rPy30BOW 30HbI.

1.5.8 MocTbl ynpaBneHMs n MalMHHbIE MOMELLEHUSA TyperbHbIX CUCTEM Ha Cydax,
o6opyaoBaHHbIX NOAOOHLIMM yCTaHOBKaMW, MOTYT OblTb pacnonoXeHbl B rPy30BOA 30HE B
HOC MM B KOPMY OT rpy30BbiX TaHKOB. [JOCTyn B Takne nomeLLeHusl, B KOTOPbIX cogepaTcs
NCTOYHMKN BOCMIAaMEHEHUS, MOXET OCYLLLECTBNATLCS Yepes3 ABepU, OOpaLLeHHblE B CTOPOHY
rPy30BON 30HbI, NPU YCNOBWMK, YTO ABEPU PaCMOSIOXEHbl 3a npegenamMmu onacHbIX 30H UNnn
ecnv AOCTyN OCYyLLeCTBRSeTCA Yepes BO3AyLUHbIE LH03bl.

1.6 Mecta pgoctyna € OTKpbITOW nanybbl B HeonmacHble 30Hbl  OOSMKHbI
pacnonaratbCs B paioHax, HaxOAsLWMXCSH BHE ONaCHbIX 30H, Kak OHW onpefenexbl B 1.2.1
yactn VIl «3nekTpuyeckoe obopygoBaHue», €Cnv AOCTYN He OCYLIECTBMSETCA 4yepes
BO3AYLUHbIN W03 B cooTBeTcTBMM € 1.20.

1.7 B TypenbHbIXx OTCekax AOSKHbl ObiTb NPeAyCMOTPEeHbl ABa He3aBUCUMbIX
BbIXOZA U3 HUX.
1.8 KOHCTpyKUMsi TPHOMHOro MoMeLLeHnst omkHa obecnevvBaTb BO3MOXHOCTb

Hapy>XHOro OCMOTpPa M30MSALUMN CO CTOPOHbI TPIOMHOIO NOMELLEHMS.

Ecnn uenoctb msonaumm MoxeT ObiTb MPOBEPEHA OCMOTPOM CHapyXu nepebopku,
orpaHuyMBaroLenn TPOMHOE MOMELLEHWE, MPU 3KChyaTauuoHHON TemnepaTtype rpy3oBou
€MKOCTW, OCMOTP M30M5ILMM CO CTOPOHbI TPHOMHOMO NMOMELLEHUS He TpebyeTcs.

1.9 [omkeH GbiITb obecneyeH Bu3yanbHbI OCMOTP MO KpawHenW mepe C OAHOM
CTOPOHbl BHYTPEHHEW KOHCTPYKUMKM Kopryca 6e3 cHATUS KakoW-mMbo MOCTOSIHHOWM
KOHCTPYKL MK unn obopynosaHus.

Ecnn Takon oCcMOTp BO3MOXKEH TOSIbKO C HAPYXXHOW CTOPOHbI BHYTPEHHErO Kopnyca, To
BHYTPEHHUM KOPMYCOM He JOfmkHa OblTb orpaHuuymBatowas nepebopka TOMMBHON
LMCTEPHDI.

1.10 PacnonoxeHne TPOMHbIX MOMELLEHUIN, MNYCTbIX MPOCTPAHCTB, rPY30BbIX
TaHKOB U MHbIX NMOMELLEHUN, KnaccuumumpyemMbix Kak onacHble 30Hbl, JOSMKHO ObiTb Takum,
4yTobObl ObBecneynTb BO3MOXHOCTb AOCTyNa W OcMoTpa NbOro M3 Takmx MNOMELeHWUN
nepcoHanom B 3alMTHON ofexae C AblxaTefbHbIMKM annapatamu, a Takke MNo3BoNATb
BbIHECTU NIOAEN, NOMNYYMBLLMX YBEYBbS U/MNN HAXOAAWMXCA B 6€CCo3HaTENBbHOM COCTOSIHUMN.

1.11 Bo Bce rpy3oBble TaHkM JOMmKeH OblTb 06ecneyeH NpsMOn AOCTYN C OTKPbITOM
nanyo6s.l.
1.12 Paamepbl obecneuymBaomnx 4OCTYN rOPU3OHTaNbHbIX OTBEPCTUN, FIOKOB Unn

rOPNoBMH AOSMKHbI ObITb AOCTATOYHBbIMK, YTODObLI YEnoBEK C AblXaTeflbHbiM annapaTtomMm Mor
BGecnpensaTCTBEHHO NOAHATLCSA UK CNYCTUTLCA MO NtoGoMy Tpany, a Takke NpPeaocTaBnSaATb
A0CTaTOMHOE NPOCTPAHCTBO AN NoAbemMa NocTpagasLuero ¢ AHULLEBOW YacTu NMOMELLEHUS.
MuHUManbHbIEe pasMepbl OTBEPCTUS B CBETY OOITKHbI COCTaBNATb He MeHee 600x600 mm
c yrnobiM paguvycom o 100 MM makcumyMm. [ns ymeHbLUeHUS HanpshkeHus B panloHe
paguyca pasmepbl OTBEpPCTUS MOryT ObiTb yBennyeHbl o 600x800 mm C yBenunyeHuem

paguyca go 300 mm (cMm. puc. 1.12).
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1.13 MuHMManbHbIn ~ pa3vep  BepTUKanbHbIX ~ OTBEPCTMA UMMM 1as3oB,

obGecneumBaloliMX NPOXo4 BOOMb WM MOMNEepek MOMELLEHUN, [AOMKEH COCTaBNATb
He MmeHee 600x800 mm cyrnoBeim paguycom 300 mm. B cnydasx, korga wu3-3a
KOHCTPYKTUBHOM MNPOYHOCTU B paMHbix Oankax TaHKOB ABOMHOrO AHa He gonyckaeTtcs
oTBepctMe BbicoTor 800 MM, MOXeT ObITb NPUHATO oTBepcTMe BbicoTom 600 MM wn
wmpuHon 800 mm (cm. puc. 1.13).

R3I10

R310

850

BASE PLATE

Yy

Puc. 1.13

[Ona nerkom oBakyauum NOCTPafaBLUEro Ha HOCUNKax MOXeT MpUMeEHNATCA
BepTuKanbHoe oTBepcTue pasmepoM He meHee 850%620 mm (cm. puc. 1.13) B kavecTBe
npuemMnemMon anbTepHatMeBbl Ans  oTBepcTua pasmepom 600x800 MM € yrrnoBbiM
pagnycom 300 Mm.

Ecnn BepTukanbHOEe OTBEPCTUE pacnonoXeHo Ha BbicoTe 6onee 600 MM, OOMKHbI
npegycMaTpuBatbCs  CTyNeHbkn W nopydHn ana  pyk. [lpy  3tom  HeobGxoammo
NPOAEMOHCTPUPOBAThL, YTO NOCTPaAaBLUErO MOXHO JTIErkKO 3BaKyMpoBaThb.
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1.14 Kpyrnble Bbipe3bl Ans goctyna B eMKocTu tuna C OOrmkHbl MMeTb guameTp
He meHee 600 mMm.
1.15 Paamepbl, ykaszaHHble B 1.12 u 1.13, mMoryT ObiTb YMEHbLUEHbI, €Cnu
TpeboBaHusa 1.10 MoryT ObiTb BbIMNOMHEHbI K YAOBETBOPEHNIO AOMUHUCTPaLUN.
1.16 Ecnn rpy3 nepeBo3sntCa B cCUCTeMe YyaAepXaHua rpysa, Ans  KOTopow

TpebyeTca AononHuTenbHbIn OGapbep, TpeboBaHus 1.12 u 1.13 He NpUMEHsATCA K
NoMeLLEeHNAM, OTOENeHHbIM  OT TPIOMHOTO  MOMeELLeHNs NOCPeAcTBOM  OAHOM
ra3oHenpPOHMLIAEMON CTarlbHON OrpaHMYNBAaOLLEN KOHCTPYKUMKN. Takme NoMeLLeHns OIMKHbI
ObITb 000pYyAOBaHbI TOMLKO MPSAMbIMK MM OBXOAHBIMM CpeacTBaMM OOCTyna C OTKPbITOM
nanybbl, He BKMoYasa Kaknx-nmbo 3aMKHYTbIX HEOMACHbIX 30H.

1.17 Hoctyn, Tpebyemblii AnNA nNpoBEpOK, 3TO cneumanbHO npegHa3HavYeHHble
CpeacTBa AOCTyNa Yepes KOHCTPYKLMMK, PacnoNOXXEHHbIE HKE U BbilLE FPY30BbIX EMKOCTEN,
KOTOpble AOMKHbI MIMETb MUHMMarbHOE nornepeyvHoe ceveHne, Tpebyemoe 1.13.

1.18 IOna obecnevyeHnss TpeboBanmn 1.8 wnm 1.9 [OOMKHO MPUMEHSTLCS
cnepymwollee:

.1 ecnu TpebyeTrca obecneuntb nNpoxod Mexgy npoBepPSEeMON MOBEPXHOCTLIO,
MAOCKOW WM W3OTHYTOW, W TakUMKU KOHCTPYKUMAMM, Kak nanybHble 6umchl, pebpa
)KECTKOCTM, LUNAHroyTbl, paMHble 6ankvu u T. N., pacCTOAHNE MeXAy TakoW NOBEPXHOCTbIO U
CcBOOOAHBIMW KPOMKaMM 3M1EMEHTOB KOHCTPYKLMI LOMMKHO COCTaBnAaTb He MeHee 380 mm.
PaccTtosiHne mexagy npoBepsieMon MOBEPXHOCTbIO M NMOBEPXHOCTLID, C KOTOPOW COEeANHEHDI
BblLLEYKA3aHHbIE 3NIEMEHTbI KOHCTPYKLMIA, Hanpumep, nanyoon, nepebopKon Nnn Hapy>KHOM
OoOLIMBKOW, [OMMKHO COCTaBnATb He MeHee 450 MM gns  TaHka C KPMBOSMMHEWHOM
NoOBEPXHOCTLIO (Hanpumep ans emkoct Tuna C) wmnu 600 MM Onst TaHka C NITOCKOW
NOBEPXHOCTLIO (Hanpumep anst emkoct Tmna A) (cm. puc. 1.18.1);

Koprvenaa xoncmpykytia

_ Ly Lo

VAVAVAVAVAVAUAVAVIVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVATAN

Ipysosan emrochiv

600450

HIpoxoo
B ———

380 |

Puc. 1.18.1

.2 ecnn He Tpebyetca obecneunBatb NPOXOA MeXAy NPOBEPSEMON MOBEPXHOCTbIO
M nobon 4acTbio KOHCTPYKUMIA, C Lenbto obecnevyeHuss BUAMMOCTM pPacCTOsHUE Mexay
cBOOOOHON KPOMKOW 3MnemMeHTa KOHCTPYKUMW U MPOBEpseMOn MOBEPXHOCTbH OOIDKHO
cocTaBnATb He MeHee 50 MM UNKU NONOBUHY LUMPUHBI NOACKA 3TOrO 3fIEMEHTa KOHCTPYKLMH,
CMOTPSA NO TOMY, YTO Gornblie (cMm. puc. 1.18.2);
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Fp1 30604 eUKOCHb IJ w50, CMOMPA A0 MOMY,
Yo 60Iblie

Puc. 1.18.2

.3 ecnv ans NpoBepKM KPUBONMMHENHOW NOBEPXHOCTN TpebyeTca obecneunTb npoxos
Mexay 9TOM U MHOW MNOBEPXHOCTbIO, MAOCKOW MAW M3OrHYTOM, Ha KOTOPOW He nmeetcs
3NIEMEHTOB KOHCTPYKLMIA, PacCTOSiHUE Mexay obenMm NMOBEPXHOCTAMM OOMKHO COCTaBMATb
He meHee 380 mm (cM. puc. 1.18.3). Ecnn He TpebyeTca obecneumBaTb NMpoxod mexay
Takoh KPUBOSIMHEMHON MOBEPXHOCTbIO M WMHOM MOBEPXHOCTbIO, MOXET ObiTb AO0MNyLLEHO
paccTtosiHne meHee 380 MM C y4€TOM POPMbI KPUBOSTMHENHOW MOBEPXHOCTW;

ITnoexas nogepxnocms
( KOPHYCHOU KOHCIPYKYUHI

Ipyzoeas

EMKOCHIL

PAVANEERIRIY

Punc. 1.18.3

4 ecnu ans NpoBEPKM MOBEPXHOCTU, MO ¢opme OGnM3KoM K MNNOCKOW, Tpebyetcs
obecneunTb nNpoxod Mexay AByMst No dpopme 6fM3KUMM K NAIOCKMM M K napannenbHbiM
NOBEPXHOCTAM, Ha KOTOPbIX HE MMEETCs 3ArEeMEHTOB KOHCTPYKLMWA, pacCTosiHMe Mexay
3TUMM MOBEPXHOCTAMU [OOMMKHO COCTaBnATb He MeHee 600 mm. Ecnu gna pgoctyna
npegycMOTPEHbl  CTauMOHapHble Tpanbl, 4N BXxo4a AOMMKHO OblTb NpesocTaBrieHo
NPOCTPaHCTBO LWNMPUHON He meHee 450 mm (cMm. puc. 1.18.4);
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.5  MUHUManbHbIE PACCTOAHUSA MEXOY PeueccoM rpy30BOM €MKOCTU U CMEXHbIMU
KOHCTPYKLMAMM OBOVMHOIO AHa B MECTEe NPUEMHOro Kornoaua AOMKHblI COCTaBNsATbL HE MeHee
yKasaHHbIX Ha puc. 1.18.5 (mokasbiBaeT, YTO pacCTOSiHUE MEXAY MIOCKMMU NMOBEPXHOCTSIMMA
peuecca u Konogua coctapnseT Kak MUHUMYM 150 MM 1 4TO 3a30p MeXay KPOMKOM HacTuna
BHYTPEHHEro AHa, BepTUKanbHOW CTEHKOW KOMoaua M TOYKOM nepeceyveHnsa chepunyeckon
UM KPYrnon NoBEpPXHOCTM eMKOCTM WM peuecca eMKOCTU cocTaBnsdeTr He meHee 380 mm).
Ecnn npuemHoro konofgua He NnpegycMOTPEHO, PacCTodHME MexXOy peueccoM rpy30BOn
€MKOCTU 1N BHYTPEHHUM OHOM JOSDKHO ObITb HE MeHee 50 MMm;

N
% )
-~ £
7 i
L _/ (/ ( \: P
P ‘ 1 |
(// ) ~ L e Y Lo L
| — o] Hacmun emopozo ona
{;;'p L~ oy ) L\
. 2. - C’J || L Ji :r 3 ﬂ,. \_, \-\.«5
1 150
Puc. 1.18.5

.6 pacctosHMe Mexay KyrnonoM Trpy30BOM €EMKOCTU W KOHCTPYKUMAMMW nanyobl
JOIMKHO cocTaBnAaATb He meHee 150 mm (cMm. puc. 1.18.6);
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.7 Ons npoBEpPKU TIpPy30BbIX €MKOCTEW, OMNOp W OrpaHuyMTENnen nepemeLLeHns
rPy30BbIX TaHKOB (Hampumep, orpaHuyuTenen nepemMeLlleHnn, BbI3BaHHbIX KUNEBOW WU
GOpPTOBOM Ka4ykoW M NNaBy4eCTbi0), M3ONALUU TPY30BbIX €MKOCTEM W T.M. LOMKHbI ObITb
npeayCMOTPEeHbl CTauMOHapHbIE MMM CbeMHble feca. Hanuvume Takux necoB He OOSMKHO
YMEHbLLATb BENUYNHY 3a30pOB, yKazaHHbix B 1.18.1 — 1.18.4; u

.8 ecnu yctaHaBnuBalTCA CTauUOHapPHbIE NN CbEeMHbIE BEHTUNSALMOHHbBIE KaHasbl,
NX YCTaHOBKA He JOSPKHA NPMBOAUTL K CHWXKEHUIO paccTosiHuin, Tpebyembix 1.18.1 — 1.18.4.

1.19 Hoctyn B NOMeLleHne, oTAerneHHoe OOVHapPHbIM CTanbHbIM
rasoHenpoHnUaemMbiM KOHTYPOM OT TPHOMHOrO MoMeLleHns, obopyaoBaHHOMO rpy30BbIMU
€MKOCTAMM CO BTOPUYHbIM Oapbepom, AOMKeH ObiTb ObOecneyvyeH TONMbKO C OTKPbITOM
BepxHeun nanyobl.

1.20 [Onsa obecnedeHnss JocTyna M3 rasoonacHoro nNpoctpaHcTBa B rasobesonacHoe
OOIDKEH ObITb npegycMoTpeH BO3OYLUHbIN LUNHO3, 00pa3oBaHHbIN OBYyMsi
CaMO3aKpbIBaOLLMMNCA CTanbHbIMW ra30HENPOHNLIAEMbIMW ABEPAMU, PACMOSTOXKEHHBIMU Ha
paccToaHun He meHee 1,5 M gpyr oT gpyra, HO He 6onee 2,5 M. BbicoTa KOMUHICOB ABepen
BO3YLUHOrO LWAo3a AomkHa 6bITb He meHee 300 mm.

B npocTpaHcTBe BO3QYLIHOrO LW03a [OrmkHa obecneunBaTbCa MNpPUHYAUTENbHASA
BEHTUNAUMA M3 HEOMacHOM 30Hbl, MU B HEM [AOMKHO NoA4epXuBaTbCA AaBrieHue,
N36bITOYHOE, MO OTHOLLUEHMIO K ONAaCcHOM 30HE Ha OTKPbITON nanybe.

TpeboBaHUA K cCuUrHanuMsaumm, 9SneKTpuyeckoMy o60opyaoBaHUIO, BEHTUNAUUK W
KOHTPOSIO Hanuuusa napoB rpy3a ykasaHbl B 8.3.3 yactu VI «Cuctembl n TpybonpoBOAbI»,
BYyactn VIl «3nektpuyeckoe obopygoBaHve» u Bpasd. 6 4actm VIl «KoHTponbHo-
N3MepuTEenbHbIE YCTPONCTBA U CUCTEMbI aBTOMAaTU3aLUNY .

Ona uenen npumeHeHna HacToAwmx [lpaBun BoOOHENPOHUUAEMble ABEPU MOTyT
CUMTaTbCs rasoHenpoHNLaeMbIMU.

1.21 lMepexon n3 HeOMacHOW 30Hbl B OMacCHyK 4Yepe3 rasoHenpoHuUaemble Unu
WHble OBEepu He paspellaeTcs, 3a MCKIYEeHMeM JocTyna B CnyxebHble nomelleHus,
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pacrnonoXeHHble B HOC OT T[PY30BOW 30HbI, 4epe3 BO3AylWHble LW3bl, Kak 3TO
npegycmMoTpeHo 1.20, B criydae ecrniv Xurble NOMeLLEeHNs pacrnonaratoTcs B KOpMe.

1.22 TyHHenn TpybonpoBO4OB AO/MKHbI MMETb He MeHee [OBYX He3aBUCUMbIX
BbIXOAOB B MPOTUBOMNOSIOXHbIX KOHLAX TYHHENS, BeAyLmMX Ha OTKPbITYI0 nanyoy.

MoryT 6bITb [ONyLleHbl BbIXOAbl B MPOTUBOMOSOXHbBIX KOHLAxX TYyHHENsk B HOCOBblE
NMOMELLEHMA UNK B NyCTble MOMELEHNs rPpy30BON 30Hbl. OTW BbIXOAbl AOMXKHbI MMETb
3akpblTna ogobpeHHoro Peructpom tuna.

1.23 Pa3amepbl 1 KOHCTpyKUMA TyHHenen TpybonpoBOA4OB OOSMKHbI obecnevnBaTb
BO3MOXHOCTb 6ecnpensaTCTBEHHOro OCMOTpa W pemMoHTa TpybonpoBogoB, a Takke
BGecnpensaTCTBEHHOM 3BaKyauun NocTpagasBLlUmx B 6ecco3HaTeNnlbHOM COCTOSIHUM.

1.24 KOHCTpyKUMS1 3aKpbITUI KyMOSOB rpy30BbiX EMKOCTEN AoMmkHa ObiTb ogobpeHa
Peructpom.
1.25 PaamewieHne TtBepgoro 6amnnacta B panoHe T[py30BblX EMKOCTEN, Kak

npaBuno, He gonyckaetcs. B ocobbix criyyasx, korga npuem TBepaoro 6annacTta B pavioH
rPY30BbIX €MKOCTEW HEU3OEXEH, ero pacnosioXeHne OOMKHO ObiTb TakMM, YTOObl yaapHble
Harpysku npv MOBpPeXAEeHUW AHUWA He NepefaBanuncb HENocpeACTBEHHO Ha rpy3oBble
€MKOCTMW.

2 TUMNbl KOHCTPYKTUBHOW 3ALLUUTbI. PACMNOJIOXXEHUE MrPY30BbIX EMKOCTEN

2.1 Ona rasoso3oB LG npegycmatpvBaeTcsl KOHCTPYKTMBHas 3awura  Tpex
cTerneHen.

Tun 1G (type 1G) — BbiCLLasi CTENEHb KOHCTPYKTUBHOW 3aLLUTbI MPY NEPEBO3KE rPy30B,
yKa3aHHbIX B Tabnuue TexHuyecknx TpeboBaHui (npunoxenuve 1) v npeacTaBnsOLLUX
HanbonblUyld ONAcCHOCTb AN YenoBeKka W OKpyxalllen cpegbl, KoTopble TpebytoT
MakcumarnbHbIX npegynpeauTenbHbIX Mep A5s UCKIIYEHNS YyTEYKN Takoro rpysa.

Tun 2G (type 2G) — cTeneHb KOHCTPYKTUBHOW 3alUMThl MpU NepeBo3ke MEHEE OMacHbIX
rPy30B, YKa3aHHbIX B Tabnuvue TexHudecknx TpedosaHun (npunoxenue 1), kotopble TpebyroT
NMPUHATUA CYLLECTBEHHbIX NpeaynpeavTenibHbiX Mep AN UCKITIOYEHWS YTEYKN Takoro rpysa.

Tun 2PG (type 2PG) — cTeneHb KOHCTPYKTMBHOW 3awmTbl Ana cyaos 150 M n meHee
npu nepeBo3Ke OnacHbIX TrPYy30B, yKasaHHbIX B Tabnuue TexXHUYeckux TpeboBaHuN
(mpunoxenwue 1), KOTOpble TPEOYIOT NPUHATUSA CYLLECTBEHHbIX NPeAynpeanTenbHbIX Mep Ans
WCKINIOYEHNS YTEYKM Takoro rpy3a W rge rpysbl AOMKHbl NMEepeBO3UTbCS BO BKNaOHbIX
rpy3oBbIX emkocTax Tuna C, paccumtaHHbix HA MARVS, coctaBnstowee He meHee 0,7 MMa
n36bITOMHOrO AaBNEHNSA U pacyeTHY TemnepaTtypy B rpy3ocogepxaien cucreme — 55 °C
unu Bolwe. CyaHo, oTBevawuwee 3TMM TpeboBaHMsIM, HO nmetowee anvHy 6onee 150 wm,
OOJDKHO paccMaTpmBaThCs Kak CyAHO C KOHCTPYKTUBHOW 3awumton tuna 2G (type 2G).

Tun 3G (type 3G) — cTeneHb KOHCTPYKTMBHOW 3alumMTbl NpU NepeBo3Ke rpy30B,
yKa3aHHbIX B Tabnuvue TtexHuyecknx TpeboBaHunm (npunoxenve 1), koTopble TpebyloT
NPUHATUSA YMEPEHHbIX NpeaynpeanTenibHbIX Mep AN UCKITHYEHNS yTEeYKM Takux rpy3oB.

2.2 Tpebyembii TN KOHCTPYKTUBHOW 3aLUMThI NPY NEPEBO3KE KOHKPETHLIX rPy30B
yKa3aH B Tabnumue TexHn4eckux TpeboBaHun (Cm. npunoxexuve 1).
2.3 Mpn nepeBo3ke HECKOMbKMX [PYy30B C Pa3fIU4HON CTEMNeHb OMnacHOCTU

TpeboBaHWs K aBapuMHOM NOCafKe N OCTOMYMBOCTU ra3oBo3a LG AomkHbI COOTBETCTBOBATL
TpeboBaHuaM, NpeabsaBAseMbIM K CygamM Npy NepeBo3ke Camoro 0OnacHoro U3 NepeBo3nMbIX
rpy3oB.

2.4 py3oBble €MKOCTU OO0SDKHbI pacnoriaratbCs Ha Cregytolmnx pacCTOAHUSX
B HaMpaBfeHNN BHYTPb CyaHa:

A Ha cygax Tvna 1G: He MeHee MPOTAXEHHOCTU MOBPEXOEHUS MO LUMPUHE,
ykasaHHon B 3.2.1.2 wvactu V «[eneHve Ha oTceku» [lpaBun knaccudukauuu,
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OT TEOPETUYECKON JIMHUN HaPYXHOM OOLUMBKWU, U HE MEHee MPOTSXKEHHOCTU NOBPEXAEHMS
no BbICOTE, yKaszaHHoW B 3.4.6.2 yactn V «[eneHne Ha otceku» [NpaBun knaccudukaumu,
cumTas OT TEOPETMYECKON NIMHMM OBLLUMBKU OHULA B AamMeTparibHOW NIOCKOCTH, 1 B NIIOOOM
cnyyae He MeHee 3HadeHust d, onpegensemoro cregyiowum obpasom (cMm. puc. 2.4.1-1
n24.1-2):

1.1 ansa Vc Hmxe unu pasHoro 1000 m*: d = 0,8 wm;

1.2 ana 1000 m® < Ve < 5000 m3: d = 0,75 + Vcx0,2/4000 wm;

.1.3 pgna 5000 m3 < Ve < 30000 m3: d =0,8 + Vc/25000 m; u

.1.4 pna Vc = 30000 m3: d=2m,

roe V¢ cootBetctByeT 100 % pacdeTHoro 6pyTro-ob6bema oTaenbHoW rpy3oBon emkocty npu 20 °C,
BKIIOYasi Kynomna W BbICTynawwimMe vactu. [Ans onpegeneHus pacCcTOsHWUM Ans  3awuTbl
rpy30BbIX EMKOCTEN 00BbEM rPy30BOM EMKOCTM pacCMaTpUBaETCs Kak COBOKYMHbI 06BbEM Bcex
yacTten TaHka, Mmetowux obLyo(ne) nepebopky(un); u
d wun3mepsieTca B MOOOM MONEPEYHOM CEYEeHWM MOA MPSIMbIM YITIOM K TEOPEeTUYECKOW NHUK
HapYy>XHON OBLLMBKMN.

[Py30BbIe TAHKH B yKa3aHHON
30HE HE pacnonaraTes

A
B NeTHas B
¢ — rPy30Ban ‘L

! (CyaHo Tuna 1G) i i

NetHaa
/ rpysosas
Mapka

L

o (Cyna Tunoe 2G, 2PG n 3G)

1w 2,
MOTPS N0 TOMY, YTC Bonkle

I unm 3, 4,
PA NG TOMY, 4TO 6OnLwe

o.n. Qr.

Bun B AvameTpansHoW nnockoeTu — cyaa tunes 1G, 2G. 2PG u 3G

Puc.2.4.1-1
TpeboBaHWs K pacnonoXeHuIo rpy3oBbIX TAHKOB cyaoB TunoB 1G, 2G, 2PG u 3G:
1 — NpOTSXEHHOCTb NO BEPTUKANV NOBPEXAEHMSA AHULLA, ykadaHHasa B 3.4.6.2 yactu V «[leneHne Ha oTcekmn»

Mpasun knaccudukaunu;

2 — paccTosiHue d, ykasaHHoe B 2.4.1.1 yacTtu Il «TpeboBaHus k obemy pacnonoxeHuto» Mpasun LG;

3 — paccTosiHue d, ykasaHHoe B 2.4.1.2 yacTu Il «TpeboBaHus k obemy pacnonoxeHuto» Mpasun LG;

4 — paccTtosiHue d, ykasaHHoe B 2.4.1.3 yactu Il «TpeboBaHus k ob6Lemy pacnonoxenuio» Mpasun LG;

5 — nonepeyHas NpoTsKEHHOCTb NoBpexaeHns 6opTa, ykasaHHas B 3.2.1.2 yactn V «[leneHue Ha oTcekm»

Mpasun knaccudurkauum
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Sl Tpy TaHKU B Y
.| 30He He pacnonaralTcs

S5 wnm 2,
CMOTPA N0 ToMy, 410 Gonbuwe

TeTHas rpysoeas
MapKa

JNetnas rpysosas
Mapka

Y

on ik on AN

DIT OAr
Cevenue BB (cm. puc. 2.1) \‘\cw T Ceyenne AA (cm. puc. 2.1}
Mone bl ua — cyaa tina 16
Puc.2.4.1-2

TpeboBaHuMsA K pacnonoXeHuto rpy30BbiX eMKOcTen cygos Tuna 1G:
1—5—cm.puc.2.4.1-1

Ha pasmepbl rpy30BbIX €MKOCTEN CyqoB Ang rpy3oB TMna 1G moryT ObiTb HamnoXeHbl
OorpaHnyeHnst B COOTBETCTBUM C YacTbio X «CneunanbHble TpeboBaHus»;

2 Ha cygax TunoB 2G/2PG: He MeHee MpPOTSHKEHHOCTU MOBPEXOEHUSA MO BbLICOTE,
ykaszaHHou B 3.4.6.2 vactn V «[eneHne Ha oTtcekn» [lpasBun knaccudukauumn, cyutas
OT TEOPETUYECKON NIMHMN OOLLMBKM OHULLA B AnaMeTpanbHOM NITIOCKOCTH, 1 B SIOOOM criyvae
He MeHee 3HaveHus d, kak ykasaHo B 2.4.1.1 (cm. puc. 2.4.1-1 n 2.4.2);

3 Ha cygax Tuna 3G: He MeHee TpPOTHAXEHHOCTU TMOBPEeXOeHUs MO BbICOTE,
ykaszaHHon B 3.4.6.2 vactn V «[eneHne Ha oTtcekm» [lpasBun knaccudukauumn, cyutas
OT TEOPETUYECKON NIMHMN OOLLMBKM OHULLA B AnaMeTpanbHOM NIIOCKOCTH, 1 B SIOOOM criyvae
He MeHee 3HayeHusa d, rae d = 0,8 m, cumTasa OT TEOPETUYECKON NNHUM HAPYXXHOW OBLUMBKM
(cM. puc. 2.4.1-1 n 2.4.3).

2.5 [na onpepeneHvs pacnonoXeHUs Trpy30BbIX €MKOCTEM BepTuKanbHas
NPOTSXKEHHOCTb MOBPEXAEHUA AHMLA AO0SMKHA M3MEepPATbCS OO0 HAcTuina BHYTPEHHEro AHa
B Cflydae MCMosb30BaHNS MeMOpaHHbIX Wnn nosiymembpaHHbIX €MKOCTEW, a B MPOYUX
cnyyasax — [0 AHWLLA IPY30BbIX EMKOCTEN.

MpoTskeHHOCTb noBpexaeHna 6opTa nonepek cygHa [[OIMKHA W3MepATbCs OO0
NpoAonbHON NepebopkM B Criyyae MCMNONb30BaHUA MeMOpaHHbIX WU NonymemMOpaHHbIX
€MKOCTEN, a B NPOYUX cnydyasax — 40 OOKOBbIX CTEHOK rPY30BbIX EMKOCTEMN.

PaccTosiHus, ykaszaHHble B 2.4, A0MKHbI MPUMEHATLCH, Kak nokasaHo Ha puc. 2.5-1 — 2.5-5.
OTN pacCToAHUS AOIMKHbI M3MEPATbCS OT IMCTa K JIUCTY, OT TEOPEeTUYECKOW TNUHUKA [0
TEOPETUYECKOWN NTMHUN U UCKNoYaTb N30MALUI.

2.6 py30oBble €eMKOCTM He AOMXKHbl pacnonaratbCs B HOC OT (DOPNMKOBOM
nepebopku.
2.7 3a ucknYeHnem cyaoB, NepeBo3sLUNX rpy3bl, Tpedyrolme KOHCTPYKTUBHOW

3awmtbl TMNA 1G (type 1G), CTOYHbIE KOMOALUbI rPY30BbIX EMKOCTEN MOrYyT pacnosiaraTbCs
B Npegernax BepTUKanbHON MPOTSXKEHHOCTU NOBPEXAEHUS OHWULWE, OOHAKO ux yrrybneHue
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B JBOWHOE OHO He OOMMKHO npeBbiwaTh 25 % BbICOThLI ABONHOrO AHa unn 350 MM, cMOTps No
TOMy, 4TO MeHbLue. Konogupl, yaoBneTsopsaoLwme aToMy TpeboBaHuio, He y4nTbIBaAOTCA Npu
onpeaeneHnn Ynicna 3atansmBaeMbiX OTCEKOB.

Tpy30Bbie TaHKU B YKa3aHHOH
30He He pacnonaraTes

o.n.

Ceuenve BB (cm. puc. 2.1)
\ 1 wma 3, —
CMOTPA N0 TOMY, 4To Gonbiue

TMNonepeyHbie cevenun — cyaa twnos 2G n 2PG

Puc.2.4.2
TpeboBaHuMA K pacnonoXeHWIo rpy30BbIX eMKocTen cynoB TunoB 2G u 2PG:

1,3—cM. puc. 2.4.1-1

4
(pacctosinue d = 0.8 M)

o.n.

I wm 4,
(paccrosmue d = 0,8 M),
CMOTPA N0 TOMY, 4TO Gonbuwe

MonepeyHble ceveHust — cyaa tuna 3G
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Puc.2.4.3
TpeboBaHuWsA Kk pacnofoXeHWIo rpy30BbiX eMKOCTel cyaoB Tuna 3G:
1,4 —cMm. puc. 2.4.1-1

2.8 TpeboBaHUA MO pPacnonioXXEHN0 MOFYT NPUMEHATLCS OTAENbHO ANs KaXaon
rpy30BON €MKOCTW B 3aBUCUMOCTU OT CTEMEHN ONACHOCTU NepeBO3MMOro B HEW rpy3a.
2.9 B3anmHoe pacnonoxeHne TeopeTuyecknx 06BOAOB Koprnyca W CUCTEM

yoepxxaHus Ang pasnuyHbiX CUCTEM yaepXaHua rpysa nokasaHo Ha puc. 2.5-1 — 2.5-5.

ETUMECKAR maHmMA

on TeopeTwyeckan nuHns

Puc. 2.5-1
3alunTHOEe paccTosHUe Ans aBTOHOMHOW NpU3MaTU4ecKOn rpy30BO eMKOCTU
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HapywHan cOwwmeka (obwmeka

Pwuc. 2.5-2
3almTHOE paccTosHne Ana nonymMmeMoOpaHHOW rpy30BON eMKOCTU
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TeopeTuNectan NuHA

an

Puc. 2.5-3
3almTHOE paccTosHne Ana MeMBpaHHONM rpy30BON eMKOCTU
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L~

Teoper!

Puc. 2.5-4
3almnTHoe paccTosiHne Ans chepuyeckomn rpy3oBo EMKOCTH
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O./L TeopeTWuersan NuHNA
i HapyxHas obwvexa (obumexa gpaga) ¢
I
oIr
Puc. 2.5-5
3almnTHOE paccTodHue A4S HAaNOPHOWN rPy30BON €MKOCTU
3 KOPnyc
3.1 Pasmepbl 3NEeMEHTOB KOHCTPYKUMW Kopnyca onpenendrTcA B COOTBETCTBUU

Cc Tpe6OBaHI/I$IMI/1 ﬂpanm KJ'IaCCVICbI/IKaLI,I/II/I ana  HanmeBHbIX UMM CyXOrpy3HbiX CyaoB
B 3aBUCUMOCTU OT NPUHATOIO KOHCTPYKTUBHOIO TMna cyaHa u Tuna rpy3oBbIX €MKOCTEMN.

3.2 TpeboBaHUA K KOHCTPyKUMM U pasmepam KodpepaamMoB U3NOXKEHbl B 2.7
yacTu Il «Kopnyc» Npasun knaccudumkaumm.

3.3 Bbi6op maTepuanos.

3.3.1 PacueTHaa TemnepaTypa KOHCTPYKUMWA Kopriyca B Tpy30BOW  30He

onpedenseTcss Ha OCHOBe pacdetTa Temnepatyp B cooTBetctBum c 19.2.1 vactm IV
«XpaHeHue rpysa» Ans NpuHATLIX B MPOEKTE 3Ha4YeHUn TeMnepaTypbl rpy3a U OKpy>KatoLlemn
cpeabl. [pubnuwxeHHoe onpegeneHne pacyeTHOW TemnepaTypbl  KOHCTPYKUUA B
cootBeTcTBMM € 1.2.3.4 vactu Il «Kopnyc» NpaBun knaccudukauum He gonycKaeTcs.

3.3.2 Ecnn pacyetHaa TemnepaTtypa OOWMBKM M KOHCTPyKUuM nanybbl cygHa, a
TaKke BCEX COEOMHEHHbIX C HuMmK 6anok Habopa, Hwxe -5°C, marepuan OOMKeH
COOTBETCTBOBATb YHMGMLMpoBaHHOMY TpebosaHuio (YT) MAKO S6 B gencraytowlen sBepcumn
(cm. odpmumanbHbi cant MAKO www.iacs.org.uk).

Ecnu pacyeTHas Temnepatypa KOHCTPYKUUIA, NOAOEPXUBAKOLUX PYy30Bble€ €MKOCTH,
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HacTuna BHYTPEHHEro [AHa, OOLWWBKM MNPOAOSbHbIX MNepebopoK, OOBLWMBKM NOMNEpeYHbIX
nepebopok, dnopos, Auadparm, CTPUHIEPOB W BCEX COEAMHEHHbIX C Humu pebep
xectkoctn, Hmwke 0 °C, maTepuan OOMMKeH cooTBeTcTBoBaTb TpeboBaHusam T1abn. 2.1-5
yacTtu IX «MaTtepuanel 1 cBapka» (cM. Takke 19.2.3 yactu |V «XpaHeHue rpysay).

B ocTanbHbIX cnyyasix BbI6Op KaTeropum ctanu KOpnyCHbIX KOHCTPYKLMI MPOM3BOANTCS
B cootBeTcTBMM ¢ YT MAKO S6 B gewnctsytowen sepcun (cMm. oduumaneHbin cant MAKO
www.iacs.org.uk).

3.3.3 [na KOHCTPyKUMM KOprnyca BHe Trpy30BOM 30HbI Bbl6Op MaTepuana
npoussoautcsa B cootBeTcTBUM ¢ YT MAKO S6 B genctsytoLlen Bepcum (CM. oprumnanbHbin
cant MAKO www.iacs.org.uk).

34 UcnbiTaHus.

MeToabl WCMbITAHWUA KOHCTPYKUMIA KOpryca ra3oBo3a Ha BOAOHEMNPOHMLAEMOCTb
OOIDKHbI COOTBeTCTBOBaTb TpeboBaHmsam yactm A npunoxenHuss 1 k 4vactm |l «Kopnyc»
MpaBun knaccudukaumn.

HononHuTtenbHble TpeboBaHMs K MUCMbITAHUAM KOHCTPYKLUMIA Kopriyca B rpy30BOW 30HE
npuBedeHbl B 4actu |V «XpaHeHue rpysa» Ans COOTBETCTBYHOLUMX TUMOB TPy30BbIX
eMKOCTEN.
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YACTb Ill. OCTOMYUBOCTb. AENIEHUE HA OTCEKW. HAOBOOHbLIA BOPT

1 OCTOMYUBOCTb

1.1 OcTonumBocTb ra3oBo3oB LG gormkHa yaooBneTBopsaTb TpeboBaHusam yactm IV
«OcTtonumeocTb» MNpaBun knaccudumkauum, npeabsaBnseMbiM K HANIMBHbIM Cyam, U A0MMKHa
NPOBEPATLCA ANS KaXAoro Buaa rpysa npu BapmaHtax Harpysku, npuBefeHHbIX B 3.4 yactu
IV «OctonumeocTtb» NpaBun knaccndmkaumm.

Y4yeT BnusiHUs cBOGOHbIX MOBEPXHOCTEN B rPy30BbIX EMKOCTSIX AOSHKEH NPON3BOANTLCA
Nno ux pakTMyeckoMy 3anofHEHUIO B 3aBUCUMOCTUN OT BO3MOXXHOIO M3MEHEHUS 3anofnHeHns
BO BpeMs peMnca.

1.2 B npouecce rpy3oBbIx onepauui UcnpasfeHHaa MeTaueHTpu4eckas BbicoTa
AomkHa ObiTb He meHee 0,15 M. Pac4yeTbl, noaTBepXgawolimMe BbINOMHEHWE 3TOro
TpeboBaHWSA, OOSMKHbI NPeaCTaBNATLCA B COCTaBE NPOEKTHON AOKYMEHTaLMN.

1.3 B pononHeHue k TpeboBaHuam 1.4.11 vactn IV «OctonumsocTb» [lpaBun
knaccudpmkaumm WMHdopmauma 00 OCTOMYMBOCTM [OMMKHA coaepXaTb CcBedeHuss 00
OCTOM4MBOCTM rasoBo3a LG B rpouecce rpy3oBblX onepauMi W ykasaHuss O
nocrnenoBaTenbHOCTY NOrPy3Ky U BbIrPY3KU U3 rPY30BbIX EMKOCTEN.

1.4 Kaxxgoe cyaHO OOMKHO ObiTb cHabxeHo ogo6peHHbIM Pernctpom npmubopom
KOHTPONSA OCTOMYMBOCTU, NO3BOMNSAIOLLMM OCYLLECTBNATDL OLLEHKY COOTBETCTBUS MPUMEHUMbIM
TpeboBaHMsIM MO OCTONYMBOCTM HEMOBPEXAEHHOIO CyaHa 1 aBapUNHON OCTOMYNBOCTM.

2 ABAPUNHASI OCTOMYMBOCTb MPU MECTHbIX MOBPEXOEHUAX

2.1 TpeboBanuna 3.3 vactn V «[leneHne Ha otcekm» [MpaBun knaccudpmkauum
OOJDKHbI BbINOSHATLCA MPU MECTHbIX MOBPEXAEHUSAX B NIOOOM MecTe B rpaHuuax rpy3oBov
30Hbl. [nybvHa noBpexaeHus [OoMkHa NPUHMMATbCA He MeHee  pacCTosHusa  d,
Bbl4MCNeHHoro B cootBeTcTBUM C 2.4 yacTu |l «TpeboBaHus Kk obLiemy pacnonioXeHuo» K
N3MEPEHHOro NePNeHaNKyNsapHO K TEOPETUYECKON NTUHUN HAPY>XHOW OBLLIMBKN.

Yncno 3atannmBaeMbiX OTCEKOB JOSMKHO NPUHMMaTbLCS B cOOTBETCTBUM € 3.4.6 yactn V
«[deneHne Ha oTcekny NMpaBun knaccudukaumn.

3 AENNEHUE HA OTCEKU

3.1 Bce cyma pomkHbl yooBnetBopATb TpeboBaHusM yactn Vo «[leneHve Ha
oTcekun» Npasun knaccmdmkaumnu.
3.2 MmaBHaa nonepeyHas nepebopka MOXET MMeTb BbICTYN (peuecc) npu

YCNoBWK, YTO BCE Y4acCTu BbICTyNa nexar Mexay BepTuKanbHbIMW MNOCKOCTSIMU, KOTOpble
HaxoOATCA BHYTPW KOpryca Ha pacCTOSHUM OT HapyXHonm o6wwuBkM, paBHOM B/5 n
N3MEPEHHOM noA NPAMbIM YIMOM K AvameTparibHOW MMOCKOCTU Ha YpPOBHE [pPy30BOW
BaTEPSIMHUKN OeNeHns cyaHa Ha OTCEKMN.

NMNobas yacTb BbICTYNa, pPacnoroXeHHas BHE YKasaHHbIX npeaenos, OOMkHa
paccmaTpuBaTbCs Kak yCTyn.

3.3 Mpn npoekTMpoBaHuMM cygHa HeobxoguMo yuuTbiBaTb TpebosaHue, 4TOObI
BEPOSATHOCTb HECUMMETPUYHOIO 3aTonneHns bbina cBegeHa K MUHUMYMY.

Tpy6bonpoBoabl W KnanaHbl (KNWHKETbI), UCNOMNb3yeMble KakK MepeToku, He OOSMKHbI
yunTbIBaTbCH B pacyeTax aBapuMWHOW MOCaZKM U OCTOMYMBOCTU. WCKNOYEeHUe cocTaBnsoT
pac4eTbl BpEMEHU CNPAMIIEHNS CyaHa.
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MomeleHns, coeguHeHHble NepeTokamn B BUAE TyHHernen 60nbLIoro ceyeHusi, MoryT
paccmaTpuBaTbCs Kak eanHoe Lienoe.

3.4 Ecnn TpybonpoBoabl, WaxTbl M TYHHENW HaxoddTcs B npegenax riybuHbl
noBpexgeHusl, ykasaHHon B 3.2 yactn V «[leneHne Ha otcekuy» [MpaBmn knaccudurkaumu,
OOSKHbI OblTb NPEeAyCMOTPEHbI YCTPOMCTBA, MPEnaTCTBYHOLME pPacnpoOCTPaHEHUIO BOAbI
no cygHy. McknioueHne cocTaBnisalT OTCEKUN, 3aTOMNIEHME KOTOPbIX YYMTbIBAETCA B pacyeTax
aBapuUNHON Nocagku U OCTOMYMBOCTH.

35 Yron KpeHa B KOHEYHOW CTaauMu 3aTONSeHMs He OOKeH MnpeBbllaTth Yrna,
Npu KOTOPOM elLie BO3MOXHA paboTa aBapUNHbIX NCTOYHUKOB MUTaHUS.

4 HAOBOOHbIN BOPT

4.1 MuHMManbHBLI  HaaBOAHbLIM  GoOpT Ans  rasoBo3oB LG  HasHavaeTcs
B cooTBeTCTBMM C [1paBrnnamm o rpy30BOM Mapke MOPCKUX CYAOB.

HasHauyeHHbIn HagBodHbI 6GOpT AdomkeH OblITb He MeHee HagBogHoro 6opTa,
Npu KOTOPOM BbIMOSHSATCA TpeboBaHNs1 HACTOALLEN YaCTW.
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YACTb IV. XPAHEHUE TPY3A

1 OBLUME NOJNOXEHUA

1.1 Llenbto TpeboBaHmin, BBOOUMbBIX HAaCTOSLLIEN YacTbio, ABnaeTca obecneveHne
Ge3onacHOro XxpaHeHusi rpysa Mnpu BCEX pacHeTHbIX M 3KCNyaTaUMOHHBIX YCNOBUSAX
C y4eTOM BMaa nepeBo3nMOro rpysa. BrlleckasaHHoOe BKAOYaeT Mepbl No:

obecneyvyeHno NPOYHOCTU NPU SENCTBMM YCTAHOBINEHHbIX HArpy3ok;

nogaepXaHuio rpysa B Xnakom COCTOSIHWUW;

NPOEKTUPOBAHNIO KOHCTPYKUUI Koprnyca Ans paboTbl B YCNOBMAX HU3KUX Temnepatyp
UIn 3aLmTe KOHCTPYKLMIA Kopnyca OT OeNCTBUS HU3KMX TemnepaTyp, 1

3almMTe CUCTEMbI XpaHEHWsI Tpy3a OT NonagaHusi Bogbl Uiy Bo3gyxa.

1.2 OnpepeneHns U NOSAACHEHUS.

1.2.1 B HacTodwen 4acTtu, B OOMOSIHEHME K npuBedeHHbIM B 1.2 vactn |
«Knaccudmkaumsay, MCnonb3yTcsa cneayrowme onpeneneHus.

BknagHble eMKOCTW — caMoHecylwume rpy3oBble eMKocTU. OHU He sBnsoTCA

4yacTblo Kopnyca cydHa M He y4acTBYHT B obecneveHun ero npoyHocTu. CyLlecTByloT Tpu
KaTeropmm BKknagHbIX rpy30BbIX eMKOCTEN, CM. pasg. 21 — 23.

BcTpoeHHble eMKOCTU — rpy30oBble €MKOCTU, 0OpasyloLmne YacTb KOHCTPYKLMM
Kopnyca cygHa W UCNbITbiBAKOLWME HArpysku, aHanornyHble Harpys3kam, Bbi3blBaloLLMM
HaNpsP>KeHNsa B NpUnerarwmnx KOHCTPYKUMAX Kopryca cyaHa. [nsi BCTPOEHHbIX eMKOCTeW
npumeHsoTes TpeboBaHus pasg. 25.

Kpusas Benepa (S-N kpuBas)! — rpaduk 3aBUCMMOCTM HanpsiKeHU, npu
KOTOPbIX MPOUCXOAUT YCTanoCcTHOE paspylleHuMe matepuana npyv AaHHOM 4MCre LMKIOB
HarpyXeHusi, oT Ymcna 3TMx LMKMoB.

Mem6GpaHHbIe e€MKOCTW — HeCaMOHeCylune rpy3oBble eMKOCTW, obpasyembie
TOHKOW HenpoHuuaemon obonoykorn (MembpaHom), KoTopas MOLAEPXKMBAETCa 4epes
N30NALUMI0 CMEXHBIMU KOHCTPYKLMAMK Kopnyca. [nsa memOpaHHbIX eMKOCTEN NMPUMEHSAI0TCA
TpeboBaHus pa3a. 24.

MonymembOpaHHbIE €MKOCTWM — HeCaMOHeCyliMe Trpy30Bbleé EMKOCTU
B 3arpy>XeHHOM COCTOSIHMM, OOpasyemble 0BOMOYKOM, KOTOpasd YaCcTUYHO MoAadepXvBaeTcs
yepes U30NAUMI0 CMEXHBIMU KOHCTPyKUMsiMM Kopniyca. [na nonymembpaHHbIX eMKOCTewn
npumeHsaTCes TpebosaHusa pasa. 26.

PacyeTHasa TemnepaTypa Anga Bbibopa mMaTepumana — MUHUMAIbHas
Temnepartypa, Npu KOTOPOW rpy3 MOXeT NpuHMMaTbCs Ha OOpT W/MnuM nepeBo3nTbCS
B rPY30BbIX EMKOCTSIX.

PacueTHoe pgaBneHue napoB Py, — MakcumanbHoe MaHOMETpu4eckoe
AaBrieHne B BEPXHEN 4acTu rpy30BOM €MKOCTU, UCMONb3yeMOoe Afs pacyeTa eMKOCTMU.

XonogHasa To4vyka — 4YacTb MOBEPXHOCTW KOpNyca UM TEPMUYECKON M30NALUN, rae
HabnogaeTca rokanbHOE CHWXKEeHWe Temnepatypbl MO OTHOLIEHUIO K [OmnycKkaemoWn
MUHUMArbHOW TemnepaTtype Kopnyca, fMbo npunerarwmx KOPnyCHbIX KOHCTPYKUUA, nnbo
no OTHOLLEHWNIO K pac4yeTHbIM XapakTepucTmkam cucTem yrnpaBneHus
JaBneHuem/Temnepatypon rpysa, Tpebyembix pasg. 4 vactm VI «Cuctembl wu
TpybonpoBoabl».

1 [ononHuTenbHble TpeboBaHuA, He ykasaHHble B Koaekce.
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2 OBJIACTb PACIMPOCTPAHEHUA

2.1 Ecnm Bpasg. 21 — 26 He yka3aHO WHoe, TpeboBanums pasg. 1 — 20
NPUMEHSIOTCA KO BCEM TUNaM €MKOCTEN, BKIIOYas TUMbl, ONncaHHble B pasa. 27.

3 ®YHKUMNOHAJIbHbIE TPEBOBAHUA K XPAHEHUIO T'PY3A

3.1 PacyeTHbI CpOK 3aKkcnnyataumMm CUCTEMbl XpaHEeHUsA rpysa AofKeH ObiTb
He MeHee pacyeTHOro cpoka akcnnyaTtaumm cygHa.
3.2 CucteMbl xpaHeHus rpy3a OOSMKHbI MPOEKTMpOBaTbCA Ans ycrnosui CeepHom

ATNaHTVKN 1 COOTBETCTBYIOLLMX AONTOBPEMEHHbBIX CNEKTPAaribHbIX XapakTepPUCTUK COCTOSHUS
MOpSi ONA HeOrpaHWYeHHOro pawoHa nnaBaHus. [pUMEHWUTENbHO K CUCTEMaM XpaHeHus
rpysa, MWCMOMb3yemMblM WCKMIOYMTENBHO Ha CygaxX OrpaHWYEHHOro pavioHa nnaBaHus,
Peructp B cooTBeTCTBUM C 0A0OpPEHHON Mpoueaypon AONyCKaeT MEeHee >XeCTKuMe YCroBus
OKpyXXalolllen cpedbl, KOTOpble COOTBETCTBYIOT npeanonaraeMon akcnnyaTtaumu. [[Ons
CUCTEM XpaHEeHus rpysa, aKcnryaTupyembix B Bonee XeCTKMX YCroBUSX, HEXENW YCroBus
CeBepHown ATNaHTUKKN, MOXET ObITb NoTpeboBaHO COOTBETCTBME BONEE XKECTKMM YCIIOBUSIM.

3.3 Cuctembl XpaHeHUs rpy3a [AOfKHbl paccyUTbIBAaTbCA € Hagnexawumu
KoadhpuumeHTamm 3anaca:

.1 cTem, 4Tobbl BblAEPKMBATb B HEMNOBPEXAEHHOM COCTOSIHUM YCMOBUS, OXMAAEMble
B XOZle pac4eTHOro cpoka aKcrnyaTauum CUCTEMbI U COOTBETCTBYIOLLME UM CIlydaun 3arpysku,
BKIIOYAKOLLME TMOSMHYKD TOMOFEHHYID M YaCTUYHYK 3arpy3ky, YacTU4YHOe 3anosfiHeHune
B YCTaAHOBIEHHbIX Npefernax U Harpy3ku, COOTBETCTBYOLWME nepexoay B 6annacTte; u

.2 C Hagnexawmm y4yeToM HeonpeneneHHOCTeN, OTHOCALMXCA K BenuyuHe
Harpy3oK, MOA4eNMpOBaHNIO KOHCTPYKLMIN, YCTanNoCTHON AONTOBEYHOCTU, KOPPO3UK, BIUSHUIO
TemnepaTtypbl, HEOOQHOPOAHOCTU MaTepMarnos, CTAPEHUIO U JOMYCKaM KOHCTPYKLMWA.

3.4 KOHCTPYKTMBHAA MPOYHOCTb CUCTEMbI XPaHEHUs [py3a [AOfKHa NPOWNTU
OLEHKY C NO3MLUIA BMOOB OTKa30B, BKIHOYAKOLLIMX, HE OrPaHWYMBAsACb 3TUM, NnacTuyeckoe
AedopMnpoBaHue, NOTEpPr YCTOMYMBOCTM U ycTanocTb. KOHKpeTHble yCrnoBusi pacyeta,
noanexaiime pacCMOTPEHUIO MPU NPOEKTUPOBAHUN KaXKOOM U3 CUCTEM XpaHEHus rpyaa,
npuBeaeHsbl B pa3g. 21 — 26. CywwecTBYOT TpM OCHOBHbIX KaTeropms yCrioBum pacyeTa:

.1 ycnoBua pacyeta no npenenbHOMY COCTOSIHAKD — KOHCTPYKUMSI CUCTEMBbI
XpaHeHns rpysa 1 ee COCTaBnALLME OOMMKHbI BblAEPXKMBATb JENCTBME Harpy3oK, KOTopble
MOryT MMeTb MeCTO B XOAe WX W3roTOBMEHMS, UCMbITAHUA W 3anfaHUpOBaHHOW
akcnnyaTaumu, 6e3 HapyleHus LUenoCTHOCTU KOHCTpykuwmi. [lpyu pacdeTe OOMXKHbI
y4nTbIBaTbCH COOTBETCTBYIOLLME KOMOUHALMM CReayoLWnX Harpy3ok:

BHYTPEHHEe AaBneHue;

BHELLUHee AaBneHue;

AVHaMU4YecKne Harpysku BCrieacTBME OBWKEHNUS CYAHa;

TepMUYEeCKMEe HarpysKku;

Harpy3ku oT NneckaHus XUAKOro rpysa;

Harpysku, obycrnoeneHHble edhopMMpoBaHMe Koprnyca CyaHa;

BEC rpPy30BON EMKOCTU 1 rpy3a C COOTBETCTBYIOLMMM peakumMsiMy Ha onopax;

BEC N3onaumu;

Harpysku B parioHax GalleH 1 UHbIX MPUCOEeAMHEHHbIX KOHCTPYKUWIA; U

ncnblTaTenbHbIE HAarpy3Kku;

.2 ycnoBus pacyeta MO KPUTEPUIO YCTanoOCTHOM AONrOBEYHOCTM — KOHCTPYKUUSA
CMUCTEMbI XpaHEHWs Tpy3a U ee COCTaBNsWME He OOMKHblI npeTepneBaTb paspyLleHue
BCNEeACTBUE KYMYNSATUBHOIO AENCTBUSA LIUKITUYECKNX Harpy3ok;

.3 cucTeMa XpaHeHus rpysa AOrmKHa OTBeYaTb CleayoLwmM KpuTepusim.
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CTONnKHOBEHME — CUCTEMA XpPaHEHUs rpy3a AoSPkHa ObiTb pasmelleHa 3alimeHHbIM
obpasom B cooTBeTCTBUMM C 2.4 4YacTm |l «TpeboBaHua Kk oOLWEeMy pacnonoXeHU» |
BblAEPXMBATb Harpy3ku, OOYyCrnoBMneHHble CTOMKHOBEHWEM, YKa3aHHble B 15.1, 6es
aedopMmMpoBaHUs onop NMbo KOHCTPYKLMUIN EMKOCTEN Y OMOpP, KOTOPOE MOXET BECTU K PUCKY
AN KOHCTPYKUUN EMKOCTMW.

Moxap — cuctembl XpaHeHus rpy3a OOSPKHbl BbiaepXunBaTb 6e3 paspylueHus pocT
BHYTPEHHero AasnenHus, kak ykasaHo B 3.19.1 yactn VI «Cwuctembl n TpybonpoBoably,
B COOTBETCTBMM CO CLiEHapUsAMK noxapa, NpeaycMOTPEHHbIMU YKa3aHHbIM MYHKTOM.

3atonneHne oTceka, NpuMBOAsLLEEe K BO3HUMKHOBEHMIO CWUN NaBy4yecTU €MKOCTU —
YCTPOWCTBA, MpefHas3Ha4yeHHble ANs NpOTUBOOENCTBUS CcuraMm nnaByyvecT, [AOMKHbI
BblAEPXXMBATb ENCTBME HanpaBfeHHbIX BBEPX CUM, YKa3aHHbIX B 15.2, Npy 3TOM HE OOJMKHO
BO3HMKATb pUCKa pa3BuUTMSA NnacTU4eckux gedopmaunin kopnyca.

3.5 [omkHbI ObITb NPUHATLI MEPLI K 06ecneyeHunto Toro, YTo Tpebyembie pasmepbi
9NIeMEHTOB  KOHCTPYKUMMA OTBeYanu MOSIOKEHUSM O MPOYHOCTU  KOHCTPYKUUA 1
noaaepXunBanucb B TeHEHME pacHEeTHOro cpoka aKcniyaTtaumm. 9T Mepbl MOTyT BKMNOYaTb,
He orpaHu4MBasaAcCb 3TUM, Haanexawun BblOOp MaTepuanos, 3allUMTHble MOKPbITUS,
HaabaBkM Ha KOpPpPO3MI0, KaTOAHYK 3awuTy M uHepTusaumo. HagbaBkm Ha KoOpposuio
He TpebyeTcs A00aBnATb K 3HAYEHWSM TOJILWMHbI, MOMYYEeHHbIM B pe3ynbTaTe pacyeTa
NMPOYHOCTUN KOHCTPYKUMUA. B cny4vasx, Koraa He NpoBOAMTCA KOHTPOSb 3a CPeaon, Takon Kak
co3daHne MHEPTHOM aTmMocdepbl BOKPYr Fpy30BOM €MKOCTM, NMOO ecnv rpy3 siBrsieTcsl
KOPPO3NOHHOAKTUBHbLIM, COOTBETCTBYHOLUME KOPPO3UOHHblIE HaabaBkm OOSMKHbI  ObiTb
cornacoBaHbl Pernctpom.

3.6 MnaH npoBepok/oCBMOETENBCTBOBAHUIA CUCTEMbI XPaHEHUs rpy3a AOMKeH
6bITb 0006peH Pernctpom. B nnaHe npoBepok/ocBMAETENbCTBOBAHUIA JOMKHbI YKa3biBaTbCA
pavoHbl, ANs KOTOPbIX HeobXoauMmbl MPOBEPKM B XO4E€ OCBUAETENbLCTBOBAHWUA B TEYEHME
pacyeTHOro CpoKa aKchfyaTauuMm CUCTEMbl XpaHeHus rpysa, W, B 4YaCTHOCTWU, Bce
HeobxoauMble AENCTBUA MO OCBMAETENbCTBOBAHUSAM U TEXHUYECKOMY O6CHyXMBaHUIO,
KOTOpble npegnonaranncb nNpu Bolbope pac4yeTHbIX NapaMeTpPoB CUCTEMbI XpaHEHUS rpy3a.
Cuctembl XpaHeHUs rpysa OO0SKHbI ObiTb CNPOEKTUPOBAHbI, M3roTOBMEHbI U 060pyAOBaHbI
Takmm obpasoM, 4TOObl obecneunTb Hagnexawme cpencrTsa [AOCTyna K parioHam,
TpeOyloWwnM NPOBEPKM, KaK YKa3aHO B MfaHe MpOBepok/OCBMOETENLCTBOBAHNA. CUCTEMBI
XpaHeHnsa rpysa, BKMovasi BCe OTHOCHALLEeecd K HAM BHYTpeHHee obopyaoBaHue, AOMKHbI
OblTb CMPOEKTUPOBaHbl M W3rOTOBMEHbI Tak, 4TOObI oGecneunTb Ge3onacHOCTb B xo4e
aKcnnyataummM, NpPOBEPOK WU TexHwuyeckoro obcnyxuBaHma (cM. pasg. 1 yactm I
«TpeboBaHus k 06LLEMY PACMONOXKEHNIO).

4 MPUHUMUMNDbI BE3OMNACHOCTU NPU XPAHEHUU TPY3A

4.1 Cnctembl xpaHeHus [O0MKHbl ObiTb 0BOpyAOBaHbl MOSHLIM - BTOPUYHBLIM
OapbepoM, He MpoHUUaemMbiM Afs  XWOKOCTU U CnocoBHbIM  Be3onacHeiM  obpasom
yaepxunBaTb BCe NOTEHUMarnbHble YyTEeYKM Yepes OCHOBHOM Bapbep, a Takke, COBMECTHO
C TEPMUYECKON CUCTEMON M30NAUMU, NpeaoTBpallaTh CHUKEHUe TemrnepaTypbl KOPMYCHbIX
KOHCTPYKLMIN HUXKe 6e30nacHOro ypoBHS.

4.2 Pa3mepbl 1 KOHUrypaumst nnm ycTpoucTso BTOpMYHOro 6apbepa MoryT ObiTb
COKpalleHbl, ecnu npeacTaBneHbl JokasaTenbcrBa TOro, 4YTo npuv 3TOoM obecneyeH
9KBUBAsEHTHbIN ypoBeHb 6e30nacHOCTU B COOTBETCTBMM C TpeboBaHuamun 4.3 — 4.5,
HACKOMbKO 3TO MPUMEHUMO.

4.3 Cuctembl  xpaHeHusa rpysa, QA KOTOPbIX  BEPOATHOCTb  PasBUTUS
NOBPEXOEHUN KOHCTPYKUUA 0O KPUTUYECKOTO COCTOSHUSA SABMSAETCHA KpanHe HU3KOW, HO ANS
KOTOPbIX HE MOXET UCKMYaTbCsl BO3MOXHOCTb YyTeYeK Yepe3 OCHOBHOM Gapbep, OOSMKHbI
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ObITb 060pyaOBaHbI YAaCTUYHLIM BTOPUYHBIM GapbepPOM U CUCTEMON 3aWwmnTbl OT HEGOMbLUNX
yTeuek, cnocobHon 6esonacHbiM ob6pa3om obpabaTbiBaTh YyTEYKM U yOanATb UX. YCTPONCTBO
AOMMKHO OTBeYaTh crieaytoLmmMm TpeboBaHmsAM:

.1 pasBuTME NOBpEXOEHWIN, KOTOPbIE MOMYT OblTb HaAEXHbIM 00pa3oM OoBHapyKeHbI
00 [OOCTMKEHUA KPUTUYECKOro COCTOSHUSA (Hanpumep, OOHapyXeHWeM rasa wnu npu
OCMOTpPE), OOSPKHO MPOUCXOAUTb B TEYEHME AOCTATOYMHO [OSIrOro BPEMEHWU C TeM, YTOObI
ObI10 BO3MOXHbBIM NPEANPUHSTL AENCTBUSA MO UX YCTPAHEHWUIO; U

.2 pasBuTMEe NOBPEXAEHUW, KOTopble He MoryT ObiTb 6e3onacHbiM  06pas3om
OoBGHapy>XeHbl A0 OOCTWXKEHUS] KPUTUYECKOrO COCTOSIHMS, OOSMDKHO UMETb Mpenckasyemblin
CPOK pas3BuTUS, 3HauUTenbHO Oonee AONUTENbHBIN, Yem npegnonaraembli  CPOK
aKcnnyaTaumm eMKOCTHU.

4.4 Ecnu ans cuctem xpaHeHust rpy3a BEPOSATHOCTb NOBPEXAEHUI KOHCTPYKUMIA U
yTeuek 4yepe3 OCHOBHOW Gapbep SBMNAETCH KpamHe HU3KOW M 3TON BEPOSTHOCTbIO MOXKHO
npeHebpeyb, Hanpumep, Ans BKMAOHbIX Py30BbiX eMkocTen Tuna C, Ons TakMx CUCTEM
yCTaHOBKa BTOpU4YHOro 6apbepa He TpebyeTcs.

4.5 YcTaHoBKa BTOpu4HOro 6apbepa He TpebyeTcs, ecnv TemnepaTypa rpysa npu
aTMocdepHoM gaeneHnn coctaenseT —10 °C unum Bbiwe.

5 BTOPUYHbIE BAPbEPbI ANs PA3JIMYHbIX TUMOB EMKOCTEN

5.1 HeobxoammocTb BTOpUYHOro HGapbepa Ans Kaxaoro Tuna €MKOCTU COrfacHo
pa3g. 21 — 26 onpegensietca no 1adn. 5.1.

Tabnuua 5.1

TemnepaTypa rpysa
npu aTMocepHOM —10 °C u BblWwe Hwxe —10 °C go -55 °C Hwxe -55 °C
AaBneHun

OcHoBHoOM TUN BTopuyHbIN Gapbep Kopnyc MoXeT BbINOMHATb OTaenbHbIN BTOPUYHbIN
EMKOCTH He TpebyeTcs dyHKUMIO BTOpMYHOro 6apbepa | 6apbep, ecnu Tpebyetcs
BcTpoeHHas O6bIYHO He JOoMyCcKaeMblii TUM eMKocTu!
Mem6paHHas MonHbIA BTOPMYHBIN Gapbep
MonymembpaHHas MonHbIi BTOPUYHBIN Gapbep?
BknagHas:

TMna A MonHbIM BTOPMYHLIN Gapbep

TMna B YacTn4YHbIN BTOPUYHbIN Gapbep

Tuna C BTopuyHbIn 6apbep He TpebyeTcs

1 TpebyeTtcs nonHbii BTOPUYHBLIA Gapbep, ecrnv B COOTBETCTBUM C 25.1 paspelleHa nepeBo3ka rpys3oB
¢ Temnepatypon Hwke —10°C npu atMocdepHOM AaBneHun.

2 Ons nonymemGpaHHbIX €MKOCTeW, B MOMHOW Mepe OTBevalowux TpeGoBaHWsM, MNpeabsBrsemMbiM K
BKNaAHbIM rPy30BbIM €MKOCTAM Tuna B, 3a ncknioyeHmem BrMaa ONMOPHON KOHCTPYKLUK, AOMYCKaeTCH YaCTUYHbIN
BTOpPWYHbIV Gapbep.

6 KOHCTPYKUUA BTOPUYHbLIX BAPLEPOB

6.1 Ecnn TemnepaTypa rpysa npu aTtMoc)epHOM [aBreHuum He Huke —55°C,
KOHCTPYKLMSA KOpryca CydHa MOXET CNyXuTb BTOPUYHLIM OapbepoM npu cnegyowmx
YCINOBUSIX:

.1 maTepuman koprnyca COOTBETCTBYeT TemnepaTtype rpysa npu aTtMochepHOMm
AaBneHun cornacHo TpebosaHuio 19.2.4; un

.2 yKasaHHaa  TemnepaTtypa He NpuBOAMT K  BO3HMKHOBEHUIO B KOpryce
HeOoNyCTUMbIX HanpsKeHUN.
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6.2 KoHCTpyKumst BTOpmYHOro 6apbepa AomkHa ObiTb Takom, YTOObI:

.1 obecneumBaTb BO3MOXHOCTb yAepXuBaTb MOyl npegycmMaTpuBaemMylo yTeuKy
Xnakoro rpysa B TedeHue 15 cyT, ecnv Ans onpefdeneHHbIX PencoB He NpUMEHSATCH
OTAENbHbIE KPUTEPUN, NPUHMMAS BO BHUMAHUE CMEKTP Harpys3ok, ykasaHHbin B 18.3.6;

.2 npoueccbl (PM3MYECKOro, MEeXaHW4YecKoro unu 3KCnnyaTaumoHHOIO Xapakrepa,
npovcxogsiMe B rpy30BON €MKOCTU, CMOCOOHble Bbi3BaTb MNOBPEXAEHME OCHOBHOMO
bGapbepa, He Hapywanu HopmarnbHoe (YHKUNMOHUPOBaHWe BTOpUYHOro 6Gapbepa, W
HaobopoT;

.3 noBpexaeHue onopbl MO0 3arnemMeHTa COeOVMHEHWUS C KOHCTPYKUMAMWU Kopnyca
He NpMBOAMIIO K NOTepe HENPOHULAEMOCTM MO OTHOLLEHWIO K XXMOKOCTU Kak OCHOBHOTO, TakK M
BTOPWUYHOro 0apbLepoB.;

4 obecneumBaTtb BO3MOXHOCTb MNPOXOAUTb NEPUOANYECKME MPOBEPKM CBOEWN
3(PPEKTMBHOCTM MpM MNOMOLLM CpPeAcTB, 0O00peHHbIXx Pernctpom. 3710 MOXET ObiTb
OCYLLECTBIIEHO NyTeM BM3yaribHON NPOBEPKX, UCMbITaHWUS AaBrieHNeM/BakyyMOM UM UHBIMN
npMMeHMMbIMM  cnocobamn,  UCNonb3yeMbiMXM B COOTBETCTBUM  C JOKYMEHTanbHO
3apmnkcMpoBaHHON NpoLeaypon, cornacoBaHHon Pernctpowm;

.5 meTogbl, Tpebyembie B 6.2.4 Bblle, OOMKHbI ObiTb 0000peHbl Permctpom u
OOJKHbI, T4E 3TO NPUMEHNMO ANA nNpoueaypbl UCNbITaHUNA:

BKMOYaTb CBeAEHNSA O pa3Mmepax AedekToB, KoTopble MOryT ObiTb AonylieHbl 6e3 pucka
HapyWeHUs HenpoHMUaeMoCTM BTOpUYHOro Gapbepa pAna  xugkoctem, u o6  ux
pacnonoxeHuu B npegenax BTopuyHoro 6apbepa;

obGecneynBaTb TOYHOCTb W AuanasoH 3HAYEHUW, MCMONb3yeMbIX NPeasIoKEeHHbIM
MeToaoM Ansi OBHapyXeHWs1 4edeKTOB, yKa3aHHbIM BbILUE;

nucnonb3oBatb  ANs YCTAHOBMEHUA  KpUTepueB  NpUemMnemMocty  MaclTabHble
Ko3apbmLMeHTbI B Criyqae, ecnu UcnbiTaHusa nonHomMacluTabHom Mmogenn He NPOBOAUIUCH; U

yunTbiBaTb BNUSHME TEPMWUYECKMX W  LMKIIMYECKMX  MEXaHUYECKUX  Harpysok
Ha 3adhPEKTUBHOCTb NPEANIOXKEHHbLIX UCMbITAHUIA; U

.6 Gapbep oTBevan npeabsBnAeMbIM K HEMY (PyHKLUMOHANbHbIM TpeboBaHUSM Npwu
cTaTu4eckoMm yrne kpeHa 30°.

7 YACTUYHBIE BTOPUYHbBIE BAPLEPbI U CUCTEMA 3ALLNTDI
OT HE3HAYUTENbHbIX YTEYEK YEPE3 OCHOBHOWN EAPLEP

7.1 YacTnyHble BTOpUYHblE Gapbepbl, paspelleHHble cornacHo 4.3, OOSMKHbI
NCnonb30BaTbCA COBMECTHO C CMCTEMOW 3alUmMTbl OT HE3HAUYMTENbHLIX YTEeYeK U OTBevaTb
Bcem TpeboBaHusaM 6.2. Cuctema 3awmTbl OT HE3HAYUTESNbHbBIX YTeYEeK OOIDKHA BKIHOYaTb
cpeactBa obHapyXeHUst yTeyek 4vepe3 OCHOBHOW Gapbep, Mepbl HanpasneHus noboro
XUOKOMO rpy3a BHM3, B YaCTUYHbIN BTOPUYHBIA Oapbep, Hanpumep, B BUOE IKpaHa
U3 pacrnblfieHHbIX YacTuy, a TakkKe CcpefcTBa YyOaneHus XWOKOCTW, KOTopble MOoryT
OCYLLIECTBIIATb €r0 NyTEM €CTECTBEHHOrO MCNapeHus.

7.2 Ha ocHoBaHuMM o0bemMa yTeuyku Trpysa, OTBevalowen MNpPOTSKEHHOCTU
noBpeXaeHUs BCreacTBNEe AENCTBUSA CreKTpa Harpysok, ykasaHHoro B 18.3.6, gomkHa 6biTb
yCTaHOBIIEHA €MKOCTb YaCTMYHOro BTOPUYHOrO Gapbepa nocne nepBOHAYanbHOro
obHapyXeHns1 OCHOBHOW yTeuku. [OrmKHOe BHUMaHWE HagnexuT yOoenuTb MChapeHuto
XNOKOCTU, WMHTEHCUBHOCTU YTEYKW, MPOU3BOLAUTENBHOCTU YAANeHUs >XUAKOCTU U WHbIM
OTHOCALWMMCSA K NpeameTy dhakTopam.

7.3 O6HapyxeHne yTeudkn XUOKOro rpy3a MOXET OCYLLeCTBASATbCS NOCpenCcTBOM
YCTAHOBKM OaTYMKOB WM NMYTEM COOTBETCTBYHLLEINO WUCMOMb30BAHUSA CUCTEM U3MEPEHUSA
AaBneHus, TemnepaTtypbl unn obHapyXeHus rasa wunum npu nomowm nwboro coyeTaHus
yKa3aHHbIX CnocoboB.
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8 YCTPOUCTBO OINOP

8.1 [py30Bble €MKOCTM [OOSDKHbI  NOAOEPXKMBATLCA  KOPMYyCOM  CMocoGoM,
npefoTeBpallalonuM  CMeLleHne €eMKOCTU Kak eduMHOro Lenoro nog BO3OencTBMeM
CTaTU4EeCKMX U OUHAMUYECKUX Harpy3oK, onpedeneHHbIx B pasg. 12 — 15, rage npMMeHumo,
Nno3BondAsa NpyM 9TOM EMKOCTU UCMbITbIBATbL CXKaTue U pacluMpeHve BCneacTBve U3MeHeHUn
TemnepaTtypbl U gedopMmpoBaHns kopnyca, 6e3 pasBuTus HexenaTenbHblX HanpsKeHun
B KOHCTPYKLUMSAX €MKOCTU 1 Kopryca cygHa.

8.2 [Ana BkNagHblX €MKOCTEW AOMKHbl OblTb NPeaycMOTpeHbl  CpeacTBa
NPOTMBOAENCTBMSA CMUaM nnaBy4vecTu, CNOCOOHbIE BOCMPUHUMATD Harpy3ku, onpeaeneHHble
B 15.2, 6e3 pas3Butus nnactudeckux gedopmauuin, MNpeacTaBnstoWmMX OnacHoOCTb AN
KOHCTPYKLUMI Kopnyca.

8.3 Onopbl M ONOpHblE  YCTPOMCTBA AOSDKHbI  BOCMNPUHUMATL  Harpysku,
onpegeneHHble B 13.9 u pasa. 15, npu 3TOM ykasaHHble Harpy3ku He AOSMKHbI CKaablBaTbCs
APYr C APYroM UInu € Harpy3kamu, BbI3BaHHbIMW BO34ENCTBMEM BOJSTH.

9 KOHCTPYKLUMSA U OBOPYOOBAHUE, CBA3AHHbLIE C CUCTEMOW XPAHEHUSA

9.1 Cunctembl XxpaHeHus rpysa AOMmKHbl 6bITb paccynTaHbl Ha AENCTBME Harpy3ok,
nepegaBaemMbiX CBA3AHHbBIMM  C HAMW  KOHCTPYKUMAMM M oBopyaoBaHMEM, BKoYas
HacocHble 6GaluHK, Kynoma rpy3oBblX €MKOCTEW, rpy30Bble HAcoCbl W TpybonpoBoabl,
3a4MCTHbIE HAacocbl U Tpybonpoeoabl, TpybonpoBoabl AN a3oTa, NOKK Ana AocTyna, Tpanbl,
MecTa Bxoga TpybonpoBoAOB, YCTPOMCTBA M3MEPEHUS YPOBHS >XMOKOCTWU, He3aBUCUMbIE
YCTPOWCTBA M3MEPEHUS YPOBHS AN TPEBOXHOW CUrHanu3auun, pacnbifistowmne Hacagkm u
CUCTEMbI KOHTPOSIbHO-U3MEPUTENBHOM annapaTtypbl (TakMe Kak YCTpoOWCTBa M3MepeHus
OaBneHusi, TemnepaTypbl U gedopmaunin).

10 TEPMUYECKAA U30onALunA

10.1 B cooteBetctBUM  c TpeboBaHMAMM  JOfkHA  OblITb  NpeaycMoTpeHa
TepMuyeckas n3onsaums Ang 3awuTbl Kopnyca oT TeMnepaTtyp Hwke gonycTumblx (cMm. 19.2)
N OorpaHnYeHns1 NoToka Tensa B eMKOCTb [0 YPOBHEW, KOTOpble MOryT noagepXusarbes
NCnonb3yemMon CUCTEMON pPerynupoBaHns AaBrneHna n TemnepaTypbl, ONMcaHHOM B pa3a. 4
yacTtun VI «Cuctemsbl n Tpybonposoabl».

10.2 Mpn onpegeneHUn xapakTepuCTUK U30NALUN HAOMEXUT yaenuTb OOIMKHOe
BHUMaHME 00bLEMY [OOMYCTUMOrO WUCMApPEHUsi C y4eTOM CyOOBOW YCTAaHOBKM MOBTOPHOIO
CKWKEHUS, TNaBHbIX MNPONYMbCUBHbLIX MEXaHUYEeCKUX YCTaHOBOK nnBGO WMHOW CUCTEMBI
perynnpoBaHus Temneparypbi.

11 PACHETHbIE HAIrPY3KW. OBLLUUE MNMOJTIOXEHUA

111 HacTtoawwmn pasgen u pasg. 12 — 15 onpefensioT pacyeTHble Harpysku ans
BbIMOSIHEHNSI pac4eTOB corfnacHo TpeboBaHuam pasg. 16 — 18 1 Bknro4vatoT:

KaTteropum Harpy3ok (MOCTOSIHHbIE, 3KCMfyaTauMOHHble, OOYCMOBMEHHbIE BHELLUHUM
BO3JENCTBUMEM U aBapUNHbIE) N ONUCaHUE Harpysok;

CTeneHb yyeTa 3TUX Harpy3oK B pacyeTax B 3aBUCMMOCTM OT TUMNa EMKOCTH; U

€MKOCTW, COBMECTHO C NOoAAEPXKUBAIOLLNMU UX KOHCTPYKUUAMU N UHBIMU YCTPONCTBaMM,
KOTOpble OOIMKHbI ObITb paccyMTaHbl C y4€TOM COOTBETCTBYHOLMX KOMOMHALMIN ONUCAHHbIX
HWXe Harpysok.
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12 NOCTOAHHBIE HATPY3KU

12.1 Harpy3ku, o6ycnoBneHHble CUNON TAXECTH.

12.1.1  [omkHbl OblTb NPUHATBI B pacCMOTPEHME BEC T[PYy30BOM EMKOCTW, BeEC
TePMMUYECKOM U30NALNN, HAarpy3kn OT HACOCHbIX BalLeH M UHbIX MPUIErarLLmMX KOHCTPYKLWUA.

12.2 lNocTosiHHbIE BHELIHME Harpy3Ku.

12.2.1  [JomkHbl ObiTb MPUHSATBI B PAcCMOTPEHME HArpy3ku OT CUMbl  TSHXKECTU
KOHCTPYKLMI 1 060pyaoBaHus, OENCTBYIOLME CHAPYXXM Ha rPYy30BYH0 EMKOCTb.

13 SKCMNYATALUOHHbLIE HAIPY3KU

13.1 Harpyskn, BO3HMKawoLlmMe BCNeacTBME IKCniyaTauunm CUCTEMbI TPY30BbIX
eMKOCTEeN, KrnaccuduumpyroTca Kak  aKcnnyaTauumoHHble.  [OomkHbl  OblTb  NPUHSATHI
B pacCMOTpPeHNe BCe 3KChnyaTauMoHHbIe Harpysku, KOTopble MOryT BIIMATL Ha LIENOCTHOCTb
CUCTEMbl TpYy30BbIX €MKOCTENW W [OEeUCTByllMe BO BCEX pacyeTHblX ycrnosusax. [lpu
YCTaAHOBIIEHUN 3KCNyaTaUMOHHBIX Harpy3oK AOMKHO OblTb PacCMOTPEHO, Kak MWHUMYM,
BNUAHWE crneayroLwmx Harpy3oK B Ka4ecTBe KpUTepueB:

BHYTPEHHero naBrieHus;

BHeLLHEero AaBneHus;

Harpy3ok, 06ycrnoBreHHbIX TeMnepaTypom;

BUbOpaLmm;

Harpy3oK B3aMMOAenCTBUS;

Harpysok, CBA3aHHbIX C U3rOTOBIIEHWEM U YCTAHOBKOW;

ucnbiTaTerNbHbIX HAarpy3ok;

Harpy3oK OT CTaTUYeCcKoro KpeHa; un

Beca rpysa.

13.2 BHyTpeHHee faBreHue.

13.2.1  Bo Bcex crniyyasx, Bkmwyasa ykasaHHbi B 13.2.2, Po He JOMKHO ObITb MeHee
yem MARVS.

13.2.2 [Ona rpy3oBbiX €EMKOCTEW, He MMEKLWKUX pPerynnupoBaHus TemnepaTypbl,
AaBreHne B KOTOPbIX OnpeaenseTcsl TONbKO BHELWWHeW TemnepaTypon, Po He JOMmMKHO ObiTb
MeHbLLe MaHOMETPUYECKOro AaBneHus rpysa npu temnepatype 45 °C, 3a WCKIYeHneMm
cnegyoulero:

.1 Gonee Huskne (Gonee BbICOKME, rOe MNPUMEHMMO) 3HAYEHUs TemnepaTypbl
OKpyXarowien cpefbl On8 CyOoB, SKCMryaTUpyeMblX B OrpaHUYEHHbIX panoHax, AOIDKHbI
ObITb cornacoBaHbl Pernctpom; un

.2 AnAa cyooB, COBEpLUALWNX penchbl orpaHUYeHHON MPOAOIMKUTENBHOCTU, Po MOXET
ObITb paccyMTaHO Ha OCHOBE (PAKTUYECKOro YBENMYEHUs AaBneHns B Xoae pewnca, npyu 3Tom
MOXET Y4YUTbIBATLCA TEPMUYECKAs U30NALUSA FPY30BON EMKOCTMU.

13.2.3 MNpn HanMyMmM pacyeToB MO COrflacoBaHHOM METOAMKE WM NPU OrpaHUYeHusIX,
yKkasaHHblX B pasf. 21 — 26 Ans pasnuyHbIX TUMOB PY30BbIX €MKOCTEW, B KOHKPETHbIX
YCINOBUSIX MECTOMOMOXEHUSA (NPU CTOSIHKE B MOPTY UMW UHBLIX panoHax), rae AMHamuyeckme
Harpy3kn MOHWXKEHbl, MOXET AonyckaTbCA AaBneHne napoB Pn Bbiwe, yem Po. Jlio6oe
YyCTAHOBOYHOE 3HaYeHVe [AaBfeHus YCTPOWUCTB Anga cbpoca AaBneHus, onpegeneHHoe
B COOTBETCTBMM C HACTOALWMUM MYHKTOM, [AOIMKHO OblTb oTMeyeHo B MexayHapoaHOM
CBUAETENLCTBE O MPUroAHOCTU CyAHa ONS NEPEBO3KN CKIMDKEHHbIX ra30B HaNIMBOM.

13.2.4  BHyTpeHHee faBneHue Peq onpepensieTcs Kak cymma fasneHus napos Po
unu Pp 1 MakcumanbHOro ANMHaMWYecKoro AaBneHus XUakoctu Pgy, 6e3 ydeta Harpysok
OT nneckaHusa xuagkoctn. dopmyna Ana onpedeneHus MakCUMarnbHOro OMHaMUYEeCKOro
JaBneHuns xxuakoctu Pgq NnpuBeneHa B 28.1.
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13.3 BHelwHee AaBneHue.

13.3.1 Harpysku OT pacyeTHOro BHELUHEro AaBfeHus LOMMKHbl NPUHUMATbCH Ha
OCHOBE pa3HOCTU MeXOy MUHUMAalrbHbIM BHYTPEHHUM [daBreHneM W MakcuMarnbHbIM
BHELWHMM [aBfieHneM, KOTOpbIM MOryT 6bITb O4HOBPEMEHHO NMoABEPXKEHbI Mobble yYacTku
rpy30BON €MKOCTW.

13.4 Harpy3kun, o6ycnoBneHHble TeMnepaTypomn.

13.4.1 BpemeHHble Tepmudeckme Harpyskm B Xxode NepuogoB  OXNnaxdeHus
OOJDKHbI NPUHMMATBLCS B pacCMOTpPEHME ANd eMKOCTeW, TemnepaTtypa rpy3oB B KOTOPbIX
Hwxe —55 °C.

13.4.2  YcTonumBble TEPMUYECKME HArpy3KuU OOMMKHbI MPUHUMATLCA B PacCMOTPEHUE
ONs CUCTEM XpaHeHusl rpy3a B Tex Crnyyasx, Korga KOHCTPYKUUM npedyCMOTPEHHbIX
NPOEKTOM OMop UNnN COeANHUTENBHbIX 3NEeMEHTOB M 3KCNyaTaunoHHas TemnepaTypa MoryT
SIBUTbCS MPUYNHON BO3HMKHOBEHWUSA 3HAYUTENbHbLIX TEPMUYECKMX HanpshkeHun (cm. 4.1.3
yacTtun VI «Cuctembl n TpyGonpoBoabI»).

13.5 Bub6pauus.

13.5.1 [HomkHO ObITb MPMHATO B PacCMOTPEHME MNOTEeHUnarnbHO HebnaronpusitTHoe
BNuUsiHME BMOpaLMM Ha CUCTEMY XpaHeHUs rpyaa.

13.6 Harpy3ku BzanumoaencTeus.

13.6.1  [omkHbl OblTb NPUHSATbI B PaCCMOTPEHME Harpy3ku, OOyCnoBneHHble
B3aMMOLENCTBMEM CUCTEMbI XpPaHEHUS rpy3a M KOHCTPYKUWMA Kopriyca cygHa, a Takke
Harpysku oT CBSI3aHHbIX C PYy30BON €MKOCTbI0 KOHCTPYKLMI 1 060pyaoBaHuS.

13.7 Harpys3ku, cBA3aHHble C U3roTOBNEHUEM U YCTaHOBKOMW.

13.7.1  [omkHbl OGbITb NPUHATBHI B PACCMOTPEHNE HArpy3Kn UMK YCINOBUS, CBSA3aHHbIE
C N3roToBMEHNEM N YCTAHOBKOW, HanpumMep, BO3HUKaLWMe Npu Nogbeme KOHCTPYKLUUA.

13.8 UcnbiTaTenbHble Harpy3Ku.

13.8.1  [omkHbl OblTb NPUHATbI B PaCCMOTPEHME HArpys3kuM, COOTBETCTBYOLLME
UCMbITaHUAM CUCTEMbI XpaHEHUS rpy3a, ykaszaHHbIM B pasa. 21 — 26.

13.9 Harpys3ku oT cTaTu4yeckoro KpeHa.

13.9.1  [omkHbl 6bITb NPUHATBI B paCCMOTPEHUE Harpysku, oTBevawline Hanbonee
HebnaronpuATHOMY yrny CTaTM4ecKoro KpeHa B AgnanasoHe ot 0 go 30°.

13.10 JononHuTtenbHbIe Harpy3Ku.

13.10.1 [ormkHbl 6bITb y4TEHbI Nobble ApYyrMe HeyKasaHHbIe BbIle Harpysku, KOTopble
MOryT OKa3aTb BIMUAHWE Ha CUCTEMY XpaHEHUS rpya3a.

14 HATPY3KW, OBYCJIOBJIEHHBIE BHELUHUM BO3OEUCTBUEM

14.1 Harpyskn, ofycrnoBneHHble BHELWHWM BO3OeNCTBMEM, ONpPeaensalTcs Kak
Harpysku, AenCTBYIOLLME Ha CUCTEMY XpaHEHWs rpy3a, Bbl3BaHHbIE BO3OENCTBUEM BHELLHEN
cpedbl, W He ABMAIWMECS MNOCTOAHHbIMKM, 3KCMMyaTauMOHHbIMX UMW aBapUMHbIMU
Harpyskamu.

14.2 Harpy3ku, o6ycrnoBneHHble ABUXEHMEM CyAHa.

14.2.1 Mpn onpegeneHMm AOMHAMUYECKMX HArpy3ok HeobOXoouMoO  yunTbiBaTb
JorroBpeMeHHoe pacnpefernieHMe napameTpoB [ABWXKEHWA CydHa Ha HeperynspHom
BOMHEHUKN, KOTOpOEe CyAHO UCMbITaeT B Xo4e cpoka ero akcnnyataumn. MoxeT ObiTb Takke
YYTEHO CHWXEHUEe AMHaMUYECKUX Harpy3oK Bcrneactene HeobxoamMoro CHUXEHUSI CKOpOCTU
N U3MeHeHus Kypca.

14.2.2 [BvXKeHne cygHa BKNHOYaeT NpoAosibHbIA CHOC, BOKOBOM CHOC, BEPTUKASbHYHO
Kayky, OOpTOBYI KauKy, KWNEBYK KayKy W pbICKaHWe. YCKOpeHus, AeWCTBylLWue Ha
rpy3oBble €MKOCTW, npegnoraralTcd OeUCTBYIOLWUMU B UX LIEHTPE TSHKECTU, U OOSDKHbI
BKIOYaTh CreayoLlime CoCcTaBnsaoLme:
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.1l BepTUKanNnbHOE YCKOpPEeHWe: YCKOPeHUa BCneacTeMe BepTUKanbHOWN,
KANEBOMW W, BO3MOXHO, OOPTOBOM Kayku (OEWUCTBYKOT NEPNEHAMKYNAPHO K OCHOBHOW
NSIOCKOCTU CyaHa);

.2 nonepevyHoe YyCKOpeHMEe: YCKOpeHWs BcrneactBMe OOKOBOrO CHOCa,
pbICKaHnsA 1 GOPTOBOW KayvkK, a Takke rpaBUTaLMOHHasn cocTaBnaowan 60pToOBON Kayku; 1

.3 npoaonbHOEe YyCKOpeHWe: YCKOPEeHUa BCreacTBMe MpOoAOfbHOro CHoca U
KMNEeBOW Kayku, a Takke rpaBUTalMOHHast COCTaBNAOLWLAA KUNEBOW KayKu.

14.2.3  MeToAbl NPOrHO3MPOBaHUS YCKOPEHUI BCNeaCcTBUE OBWKEHUSA cyaHa OOSMKHbI
ObITb NpeanoXxeHbl 1 0gobpeHbl Pernctpom.

14.2.4  dopmynbl Ans onpegeneHns CoCTaBNALLNX YCKOPEHWI NpuBeaeHbl B 28.2.

14.2.5 Harpysku ong cydoB OrpaHUYEHHOro panvoHa nraBaHus MOryT YTOYHSATLCS
B COOTBETCTBUM C METOAMNKON, COrnacoBaHHOW Peructpom.

14.3 OvHamMun4yeckue Harpy3ku B3aumogencTBus.

14.3.1  [ormxHbl YUNTbIBATLCA OVHaMunyeckne cocTasngdoLme Harpysok,
00yCNoOBMNEHHbIX B3aMMOLENCTBMEM MEXOY CUCTEMaMM XPaHEHUS rpy3a U KOHCTPYKLUAMM
Koprnyca cygHa, BKM4Yasg HarpyskM OT CBA3AHHbIX C CUCTEMOM  KOHCTPYKUMA U
obopynoBaHus.

14.4 Harpysku oT nneckaHus XXUOKoCTu.

14.4.1  Harpysku OT NfeckaHusa >XWUAKOCTWU, OEUCTBYIOLWME Ha CUCTEMY XpaHEeHus
rpy3a n BHYTPEHHWE KOMMOHEHTbl, AOMKHblI BbiTb OnpeaeneHbl Ha OCHOBE [A0MyCKaeMblX
YPOBHEN 3aMN0STHEHMS TPY30BON EMKOCTU.

14.4.2  Ecnu oxunpaeTtcs AeNcTBMe 3HaAYUTENbHbIX HArpy3oK BCreAcTBME MNIieCKaHus
rpysa, HeobxoaMmo npoBeAdeHVe cneuunanbHbIX UCMbITAHUN U pacyeToB, OXBaTbIBAOLLUX
NOMHbIN gMana3oH NnaHMpyeMblX YPOBHEN 3anofHEHUS rPY30BbIX EMKOCTEN.

14.5 Harpy3ku oT cHera v nbaa.

1451 Ecnm  npumeHumo, HeoOGXOAMMO  yuMTbiBaTb Harpyskm OT CHera U
obnepeHeHuns.

14.6 Harpys3ku BcnegctTeue akcnnyatauun B NnefoBbIX YCITOBUSIX.

14.6.1 [Ona cygoB, nNpedHasHayeHHbIX AN 3Kcnryataumm B NeAoBbiX YCNOBUSX,
Heo6X04UMO yYnTbIBaTb HArpy3Kku, BO3HMKAOLWME Npy 3KCAyaTaumm cygHa BoO nbaax.

15 ABAPUMHbIE HATPY3KHU

15.1 ABapuiiHble Harpysku onpeaensTCs Kak Harpysku, NPUNOXeHHbIe K cucteme
XpaHeHNd rpy3a u ee onopHbIM YCTPOMCTBAM B aHOMarbHbIX U HELLTATHbLIX YCINOBUSIX.
15.2 Harpy3ku BcneacTeue CTONKHOBEHMUS.

15.2.1  Harpy3ku BcneacTeme CTONKHOBEHUS OOMKHbI onpeaensTbCsa Ans NofHOCTbO
3arpy>KeHHOW CUCTEMbl XpPaHEHMs rpy3a C MHEePLMOHHOW Curoi, cooTeeTcTBylolen 0,5¢g

B HanpasneHun B HOoC 1 0,259 B HanpasneHun B KOpMY, rae "g" — yckopeHue cBobGOOHOro
nageHus.

15.3 Harpy3ku BcnepgctTeue 3aTonsieHMA cyaHa.

15.3.1 Ons BKNagHbIX rpy30BbIX €MKOCTEN B pacyeTtax CTOMOpOB,

npegoTBpaLLaloWmnx Nx BCNbITUE, N NOAAEPKUBAIOLLNX UX KOHCTPYKUMIM KOpryca OOJTKHbI
NPUHUMATLCS B PAaCCMOTPEHME  Harpy3ku,  Bbl3blBAEMblE  CUNaMM  MIaBYy4YecTy,
co3JaBaemMbIiMM MYCTON TPY30BON €MKOCTbH B TPOMHOM MOMELLEHUKN, 3aTOMSIEHHOM A0
YPOBHS NeTHeN rpy30BOM BaTeprnNHNN.
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16 LLENIOCTHOCTb KOHCTPYKLMIA. OBLLME NONOXEHUA

16.1 Mpy NPOEKTUPOBaHUN KOHCTPYKUUIM OormkHa obecneymBaTbCs CNOCOGHOCTb
rpy30BbIX €MKOCTEeV BbldepXuBaTb [OENCTBME BCEX COOTBETCTBYIOLIMX  Harpysok
C Hagnexawum 3anacoMm npoyHocTW. [lpy 3TOM  AOMKHbI  MPUHUMATBCA B pacyeT
BO3MOXHOCTb MNSiacTuyeckoro [edopMmMpoBaHus, MNOTEPU YCTOMYMBOCTW, YCTanoctu Wu
noTepu HENPOHULAEMOCTUN MO OTHOLLEHMIO K XXMOKOCTU U rasy.

16.2 Ob6ecneyveHne LENOCTHOCTM KOHCTPYKUWMA CUCTEM XPaHEHUs rpy3a OOKHO
OblTb  NPOAEMOHCTPUPOBAHO MyTEM BbINONMHEHUA TpebGoBawuh pasg. 21 — 26,
B 3aBMCUMOCTU OT TOr0, YTO NPUMEHMMO AN COOTBETCTBYIOLLEro TUMa CUCTEMbI XpaHEHUS
rpysa.

16.3 ObecnevyeHne LEnoCTHOCTU KOHCTPYKUMMA CUCTEM XPaHEHMSI Tpy3a HOBbIX
TWMNOB, CYLLECTBEHHO OTIIMYAIOLMXCSA OT PAaCCMOTPEHHbIX B pasg. 21 — 26, JOMKHO ObiTb
NPOOAEMOHCTPUPOBAHO MyTeM COBGMOAEHNA MONOXEHUN pasd. 27 C Uerblo rapaHTum TOoro,
4YTO COXpaHdAeTcs 00WwmMn ypoBeHb ©e30MacHOCTU, NPedyCMOTPEHHbIA HACTOSALEN 4acTbio
Mpasun.

17 PACYETbI NPOYHOCTU KOHCTPYKLIUIA

17.1 AHanunTnyeckoe nccriegoBaHume.

17.1.1  AHanu3 KOHCTPYKUWA AOMKEH OCHOBbLIBATLCA Ha OOLLENPUHATBLIX MPUHUMNAX
cTaTUK1, ANHAMUKN N NPOYHOCTU MaTepunarsos.

17.1.2 [Onsa pac4yeTa pe3ynbTaToB AENCTBUS HArpy3ok MOryT ObiTb MCMNOSb30BaHbI
yNpoLLEeHHble MeToAbl NN YNPOLLEHHbLIW aHanns npu ycrioBuu, 4YTo TakMme MeTodbl U aHanms
JaloT OOCTaTOMHO OCTOPOXHblE OLUEHKW. B covyeTaHuMu € TeopeTUdecKMMmn pacyetamm unu
BMECTO HMX MOryT WCNOMb30BaTbCA WUCMbITAHNUA Ha Modensx. B cnydasx, korga
TeopeTnyeckme MeToabl He obecneumBaloT HaOEXHOCTW, MOryT ObiTb MOTpPebOBaHbI
ucnblTaHUA Ha Mogensax iMbo nonHomacLuTabHble UCMbITaHNUS.

17.1.3 Tlpu onpegeneHMM peakuun Ha AUHAMUYECKME  Harpy3kMm  OOJSKEH
NPUHUMATBLCA B pacyeT apdeKkT AMHaMUYEeCKOro BO3OENCTBUSA, KOorga OH MOXET MOBNUATb
Ha LEeNOCTHOCTb KOHCTPYKLUUA.

17.2 CueHapumn HarpyxeHus.

17.2.1 [Ona kaxgoro panoHa WM 4acTU CUCTEMbI XpaHEHUst rpysa, noasiexalimnx
paccMOTPEHUIO, N NS KaXOon U3 BO3MOXHbIX dOPM paspyLleHus, nognexailimx aHanumsy,
OOJDKHbI BbITb PAaCCMOTPEHbI BCE NMPUMEHMMbIE K Criy4ald KOMOMHALMKM Harpy3okK, KOTopble
MOryT AencTBOBaTb OAHOBPEMEHHO.

17.2.2  [omkHbl ObITb paccMoTpeHbl Hambornee HebnaronpuATHble cLeHapum W
yCrnoBus Ons BCEX COOTBETCTBYHOLWMX ba3 U3roToBreHus, obpaboTku, MChbITaHUn W
aKkcnnyarauuu.

17.2.3 Ecnu ctatnyeckoe n guHaMmmnyeckoe HanpsKeHust onpeaenstoTcs oTaenbHO U
He OBOCHOBaHO NPUMEHEHME MHbIX METOO0B, CYMMapHbIe HanpshKeHUs1 onpenenstTcs no
cnegyowmm dhopmynam:

O-x = O-x,st i ’Z(O-x.dyn)z; (1723'1)
oy = 0yst + /2 (0y.ayn)% (17.2.3-2)
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O = Ogst /2(az.dyn)2; (17.2.3-3)
Txy = Txy.st t+ ’Z(Txy.dyn)z; (17.2.3-4)
Txz = Txzst T ’Z(sz.dyn)z; (17.2.3-5)
Tyz = Tyzst £ ’Z(Tyz.dyn)z; (17.2.3-6)
rge Oyx.st» Oy.sty Oz.str Txy.st» Txz.str Tyz.st —_— CTaTn4vyeCKne HanpsaxxXeHusa,
Ox.dyn» Oy.dyns Oz.dyn Txy.dyn Txz.dyn Tyzdyn —  AWHAMUYECKne HanpsaxXexHus, KOTOpble
onpegenarTcAd oTAesrlbHO OT CoCTaBnAarWnNx
YCKOpPEHNA W COCTaBAKOLWMX HaNpaXeHua Kopnyca,
00BYCrOBMNEHHbIX M3rMOOM 1 CKPyYMBaHMEM.
18 PACHETHbIE YCITOBUA
18.1 [ns Bcex MpPUMEHMMBLIX CLiEeHapueB HarpyXeHust M pacyeTHbIX YCOBUMA B

npouecce nNPOEKTUPOBaHUA [LOMMKHbl OblTb pPacCMOTPEHbl COOTBETCTBYKOLWME BuUAb
paspyweHuns. PacyeTHble ycrioBus nNpuBeAeHbl Bbie B HacToswen uvactu [lpaswun,
CLieHapun HarpyeHus ykasaHbl B 17.2.

18.2 YcnoBue npeaenbHOro COCTOSHUA.

18.2.1 Hecywaa cnocobHOCTb KOHCTPYKUMM MOXeT ObITb onpegerneHa nytem
ncnblTaHMM, NGO NPV NOMOLLM aHanm3a C y4eTOM Kak yrnpyrux, Tak u nnacTu4ecknx CBONCTB
mMaTepuana, nmbo nocpeacTBOM YNPOLLEHHOrO FIMHEMHOro aHanm3a B ynpyron obnacrtw,
nnbo B COOTBETCTBUM C NOMOXEHMUAMM HacToAwmx Npasun.

18.2.2  [JomxHbl BbITb MPUHATEI B pacCMOTPEHME nnactnyeckoe aeopmMmpoBaHme n
noTeps yCTON4MBOCTH.

18.2.3  AHanus JoImKeH OCHOBbIBATbCA Ha 3HAYEHUAX HArpys3oK, YKasaHHbIX HUXe:

NMOCTOSIHHbIE Harpy3kn — pacyeTHble 3Ha4YeHUs;

3KCnnyaTauMoOHHbIe Harpy3kM — HOMUHarbHbIE 3HaYEHWS;

Harpysky, OOYCMOBMEHHbIE BHELWHWUM BO34ENCTBMEM — [NS BOJSIHOBbIX Harpysok:
Hanbonee BeposiTHas Haubornbluas Harpyska u3 108 UMKNOB HarpyxeHusi BOJTHOBbIMM
Harpyskamu.

18.2.4 [Ona OueHKA MNPOYHOCTM MO MpenefnibHOMY COCTOSHUIO MNPUMEHSATCS
crneayoLlme xapakTepmucTvku matepmana:

1.1 Re — cneunpukaumMoHHbI MUHMMAanbHbIA Npeden TeKyvyecTn Mnpu KOMHaTHON
Temnepatype, MMa. Ecnn «kpuBaa 3aBucMMOCTM  AedopmMaumi  OT HanNpsHKeHWUn
He nokasblBaeT 4YeTKO BbIPAXEHHOro npegena TekydecTW, NPUHUMAETCS HanpsiKeHue,
COOTBETCTBYIOLLEE yannHeHMO obpasua Ha 0,2 %;

1.2 Rm — cneumMduKaumoHHbIA MUHMMarnbHbIA Npeden NpPOYHOCTU NPU KOMHaTHOW
Temnepartype, MlMa.

[Ona cBapHblXx CcOeAWHEHWA CcO  WBaMW  C yCTynawwuMmMm No  MPOYHOCTU
XapaKTepUCTUKaMn, TO €CTb B KOTOPbLIX CBApOYHbIA MeTann umeeT 6onee HU3KMKA MO
CPaBHEHMIO C OCHOBHbIM MeTanfnoM npegen MpPoOYHOCTWU, €eCriv Hanuyine Takux LUBOB
Hen3bexHo, Kak, Hanpumep, ANs HEKOTOPbIX CMAaBOB aNtOMUHUSA, AOMKHbI NCMOMb30BaTLCA
cooTBeTCTBYyOWME 3Ha4YeHns Re U Rm ONs cBapHbIX LWBOB, MOMyYeHHble nocne niobon
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Tennoson obpaboTkn. B nogobHbIX cnyyasx npegen NpPOYHOCTM Ha pacTshKeHWe CBapHOro
WBa B NOMEPEYHOM HamnpaBneHun [orkeH OblTb He MeHee paKTU4eckoro npegena
TeKy4eCcTn OCHOBHOro metanna. Ecnu aToro AocTuyb HEBO3MOXHO, CBApHbIE KOHCTPYKLUK
N3 TakMx MaTepuanoB He JOMXKHbI BKNOYaTbCA B COCTaB CUCTEM XpaHEHWs rpysa;

.2 yKasaHHble CBOWCTBA [OSDKHblI COOTBETCTBOBATb HaMMEHbLLUMM HOMWHAmNbHbIM
MexaHW4YeCckuM CBOWCTBaM mMaTtepuana, BKMOYas CBApOYHbIA MeTann Afs KOHCTPYKUWUIA
B TOM BuAe, B KOTOPOM OHU BbInu n3rotoBrieHbl. MoryT 6biTb NPUHATBLI B Y4ET yNy4lleHHble
npeagen TekydecTn U npegen npoyYHOCTU MpU HU3KOW TemnepaType. TemnepaTypa, KOTopown
COOTBETCTBYIOT CBOMCTBA MaTepuanoB, QJofkHa ObiTb YykasaHa B MexagyHapogHOM
cBMAeTenbCTBE O NPUroAHOCTU CyAHA AN NepeBO3KN CKMKEHHBIX ra30B HarMBOM.

18.2.5  OkBuBaneHTHoe HanpskeHne oc (no Mwu3secy, [ybepy) [OMKHO 6biTb
onpegeneHo no cgopmyne:

oc = \/0,? + 0f + 02-0,0,-0,0,-0y0, + 3(15y + T4, + T52), (18.2.5)
roe Oy — CyMMapHble HOpMalibHble HanpsaXeHna no ocu X;

0y — CyMMapHble HOpMalibHble HanpsaXeHus no ocu y;

o, — CyMMapHble HoOpMalibHble HanpsaXXeHna rno ocu z;

Txy — CyMMapHble KacaTellbHble HanpsaXXeHna B MNIOCKOCTU X — Y,

Txz — CyMMapHble KacaTellbHble HanpsaXeHna B NIIOCKOCTU X — Z; U

Tyz — CyMMapHble KacaTellbHble HanpsaXeHna B NJIOCKOCTU Yy — Z.

YKa3aHHble BbllLe HanpsKeHNs A0MKHbI ObITb onpeaeneHsbl B COOTBETCTBMM € 17.2.3.

18.2.6  [onyckaemble HanpsbkeHus ANd MaTtepuanoB, He ykasaHHbIXx B 4actm 1X
«MaTtepuanbl 1 cBapka», AOMXKHbI ObITb 0006peHbl Pernctpom.

18.2.7  3Ha4yeHuWs HanpsbkeHUn MoryT ObITb Takke OorpaHuMdeHbl Mo pesynbTaTtam
pacyeTa ycTanoCTHOW OONrOBEYHOCTW, aHanu3a TpelmHoobpas3oBaHMs U B COOTBETCTBUM
C KpUTEpUSMN NOTEPU YCTONYNBOCTY.

18.3 YcnoBue ycTanocTtHOM AONTOBEYHOCTM.

18.3.1 Pac4yeTHOe ycrnoBMe YCTanoOCTHOMW [OOMNTOBEYHOCTM SBNSIETCA YCNOBUEM
pacyeTa B OTHOLLUEHUM KYMYJIATUBHOIO OENCTBUSA LIMKITUYECKUX Harpy3oK.

18.3.2 Mpn HeobXoOMMOCTU BLINOMIHEHUS pacyeTa YCTanoCTHOW MNPOYHOCTW,
KyMYNATUBHBIA ~ abdheKT  Harpysku, Bbi3blBalOWEnW YCTanocTb, [AOJ/DKEH OTBedvaTtb
crneaylLemMy ycrnoBuio:

Ni |, NLoadi
y iy Loading 0 (18.3.2)
N;  Npoadi w
i Loading
roe n; — KOINMn4eCTBO LIMKII0OB HaI'IpFl)KeHI/II7I Ha Kaxgom un3 ypOBHeIZ HaI'IpFl)KeHVIVI B Te4yeHune
CpOKa aKkcnnyatauuun prSOBOﬁ €MKOCTH,
N; — KOnMnM4ecTBO UWMKNOB OO0 pa3pylleHna Ana COOTBETCTBYHLLEro ypoBHA Hal'lpﬂ)KeHMIZ

cornacHo kpuou Benepa (S — N);

Nioading — KONMWYECTBO LMKIIOB MOTrPY3KM M pasrpy3kM B XOAe CpOKa IKCniyaTtauuu rpysoBoW
€MKOCTW, KOTOpOe AOMKHO cocTaensatb He meHee 1000 (obblyHO cooTBetcTByeT 20
rogam akcnnyaTtauum). Linknbl norpyski n pasrpy3ku BKIOYAKT NOMHbIA LUK AEACTBUS
AaBMNEHUs U TEPMUYECKUIA LINKIT;

Nioaaing — KONMWYECTBO UMKMOB [0 paspylleHus ANA  Bbi3blBAOWMX YCTanocTb Harpysok,
06yCrOBMEHHbIX NOrPy3KON 1 pasrpysKou; n

C, — MakCMManbHO [OMYCTUMOE OTHOLUEHME ANS KYMYMATMBHOIO [OEWCTBUS Harpysku,
BbI3bIBaKOLLEN paspyLUeHue.
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PacuyeT yctanocTtHOM OONroBEYHOCTM [OSMKEH ObiTb OCHOBaAH Ha pacYeTHOM CpOKe
aKCnnyaTaumMmn rpy3oBoii €MKOCTW, OJHAKO M3 ycroBus He meHee 10 LMKNOB BOMHOBOWA
Harpysku.

18.3.3  Ecnu TpebyeTcs, cuctema XpaHeHUs rpy3a 4oShkHa nofBepraTbCs pacyeTy Ha
YCTanOCTHYH OONTOBEYHOCTb, NPU 3TOM OOMKHbI YYNTbIBATLCA BCE Harpysku, Bbi3blBaloLLne
ycTanoctb, W WX COOTBETCTBYKWOLME KOMOMHAUMM AN 3anfaHMpPOBAHHOIMO  CPOKa
aKkcnnyataumm CUCTEMbl XpaHeHus rpysa. BHuMaHwe [OOmKHO yaensaTbCsa pasnudHbIM
YPOBHSIM 3arofnHeHns.

18.3.4  TpumeHeHue kpuBbIx Benepa (S — N).

18.3.4.1 Pacu4eTHble kpuBble Benepa (S — N kpuBble), ncnonb3yemMble NS aHanuaa,
OOIKHbI  ObITb  MPUMEHUMbIMM K MaTepuanaMm W CBapHbIM  KOHCTPYKUMAM, y3nam,
npouenypam U3roToBreHUsI U COOTBETCTBYIOLLEMY OXMAAEMOMY HaNPsPKEHHOMY COCTOSIHUIO
KOHCTPYKL M.

18.3.4.2 KpuBble S — N [OfmKHbl OCHOBbIBATbCA Ha BEPOATHOCTM COXpaHeHus
paboTtocnocobHocTn 97,6 %, OTBEYalOLEN KPMBBIM COOTBETCTBYIOLLMX AKCNEPUMEHTANbHbIX
OaHHbIX 00 OKOH4YaTenbHOro paspylleHWUs, OTBeyaloLMxX YCNOBUIO «CpefHee-MUHYyC-OBa-
CTaHOapPTHbIX-OTKNOHEHUSA». Vicnonb3oBaHme KpuBbiX S — N, NOnyYeHHbIX MHbIM CNOCOGOM,
TpebyeT KOpPEeKTUPOBKM AOMYCTUMbIX 3Ha4YeHu Cy, ykasaHHbIx B 18.3.7 — 18.3.9.

18.3.5  AHanus JormKeH OCHOBbIBATbCA HA 3HAYEHUSAX Harpy3oK, YKasaHHbIX HUXeE:

NOCTOSAHHbIE HArpy3knm — pac4eTHble 3HaYeHUs;

SKCMNJlyaTauMOHHbIE Harpy3kM — HOMWHANbHble 3Ha4YeHWs WM 3agaHHas UMCTopus
HarpyxeHus;
Harpysku, OOYyCrnOBfeHHble BHELHMM BO3AENCTBMEM — OXuaaemass UCTopus

HarpyxeHusi, Ho He meHee 108 uuKnos.

YNpoLleHHble CNeKTpbl AMHAMUYECKOrO HarpyXeHusi, B criydae Ux MCnonb3oBaHusa Ans
OLEHKM YCTanoCTHOM A0MroBE4YHOCTH, OOMMKHbI 6bITb 0406peHblI Pernctpom.

18.3.6  AHanus pacnpocTpaHeHus1 yCTanoCTHbIX TPELUMH.

18.3.6.1 Ecnu pasmepbl BTOPUYHOrO Gapbepa COKpalleHbl, KaKk 3TO NpeaycMOTPEHO
B 4.3, [OMKeH ObITb BbIMNOMHEH aHann3 pocTa YCTanoCTHbIX TPELLMH C Lenbio onpeaeneHus:

.1 nyTen pacnpocTpaHeHus TPEeLIMH B KOHCTPYKLNN;

2 CKOPOCTM poCTa TPELLMH;

.3 BpeMeHn, Tpebyemoro gns Toro, 4tobbl pacTywasa TpelimHa cTtana npUYnHON
Havana yTeudkn N3 rpy3soBov eMKOCTH;

.4 pasmepoB 1 (POPMbI TPELLMH, PaCNpPOCTPaAHAIOLNXCH Ha BCHO TOMLLNHY; U

.5 BpemMeHn, 3a KOTOpoe OBOHapyXeHHble TPEeWWHbl SOCTUralT KPUTMUYECKOro
COCTOSAHUA.

MexaHuvka paspyLleHnsi OCHOBbIBAeTCs B 0OWeM criyyae Ha OaHHbIX O pOCTe TPeLLMH
B (bOpMe [aHHbIX UCMbITaHU «CpeaHee-NNc-ABa-CTaHAaPTHBLIX-OTKIOHEHUSA».

18.3.6.2 T[lpu npoBegeHMn aHanuaa pacnpoCcTpaHeHns TPEeLnH AOMKHO BbITb caenaHo
AonylieHme o CaMOn KpPymHOM HavarbHOW TpelwuHe, He obHapyXvBaemow NpUMEHUMbIM
MeTOA0M npoBepKu, CydeTOM  [JOMycKaemblX  UCMbITAHUW  C UCMONb30BaHUEM
HepaspyLlalLWnX METOLOB N KpUTEPUS BU3yasibHOW NPOBEPKM B 3aBMCUMOCTU OT TOFO, YTO
NPUMEHMMO.

18.3.6.3 [na aHanusa pacnpocTpaHeHnsa TpeLuH npu ycnosun, ykasaHHoMm B 18.3.7,
MOXEeT WCMNoMb30BaTbCA YMPOLEHHOe pacnpedeneHve Harpy3ok W nocrnegosaTeNbHbIN
nepvoa BpemMeHu B TedeHve 15 gHen. Takue pacnpegeneHuss MOryT ObiTb MOMyYeHbl Kak
ykasaHo Ha puc. 18.3.6.3. PacnpegeneHne Harpy3ok n 6onee npoaormKuUTernbHbIe Nepuoabl
BPEMEHMW, KaK, Hanpumep, YykasaHHble B 18.3.8 u 18.3.9, pgomkHbl 6bITb 0a06peEHbI
Pernctpom.
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~ 15 cvinox
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Pwuc. 18.3.6.3
YnpoLueHHoe pacnpeeneHne Harpy3ku
(00 — Hanbonee BeposSTHOE MaKCHMarnbHOE HanpsXKeHWe B TeYeHWe cpoka Cnyx0bbl cyaHa.
Mpadmk LMKIIMYECKon Harpysku — norapudmudeckuin. Benuumta 2x10° npvsegeHa B kadecTse npumepa
OLIEHKM)

18.3.6.4 [omkHo ObITb 0becneyeHO cooTBeTcTBME TpeboBaHusM 18.3.7 — 18.3.9,
B 3@aBMCUMOCTU OT TOrO, YTO NPUMEHUMO.

18.3.7 [ns paspyllieHUin, KoTopble MOryT ObiTb HageXHbIM 00pa3om OOHapyXeHbl
Yyepes obHapyxeHne Teun, Cy OOIMKHO ObiTb MeHee nnm paeHo 0,5.

lMporHosvpyemoe  ocTalolweecd BpemMs  pasBUTUS  paspyLleHusd, OT MOMEeHTa
OBHapy>XeHNsa yTeukn [0 [LOCTWKEHUS KPUTMHECKOro COCTOSIHUSA, OOSMKHO COCTaBNATb
He MeHee 15 CyT, ecnu K cyaam, 3aHaTbIM B onpederieHHbIX pencax, He NpeabaBneHo UHbIX
TpeboBaHu.

18.3.8 [na paspyweHun, KOTopble He MOryT ObiTb OOHapyXeHbl 4epe3 Teub,
HO KOTOpble MoOryT  ObITb  HagexHbiM  obpa3om  oBHapyXeHbl BO  Bpems
ocBuaeTenscTeoBaHmm, Cy AOMKHO ObiTb MeHee unu pasHo 0,5.

lMporHosvpyemoe ocTawoweecd BpemMs  pasBUTUS  paspyLleHusd, OT MOMEeHTa
BO3HWKHOBEHUSA CaMOM KPYMHOW HavanbHOW TPELUMHbI, He OBHapyXMBaeMom BO BpeEMS
OCBMAETENbCTBOBAHWSA, A0 AOCTUXKEHUSI KPUTMYECKOTO COCTOSIHUSA, AOMMKHO COCTaBNATb
He MeHee YTPOEHHOro MPoOMeXyTKa BpeMeHU Mexay ocBuaeTeNnbLCTBOBaAHUSAMN.

18.3.9 B oTgenbHbIX yyacTkax rpy3oBOoW €MKOCTU, rae HEBO3MOXHO 3(P(PEKTUBHbBIM
obpasom OBHapyxuTb AedeKT unn pasBuTUe TPELUMHbI, OOSMKHbI, Kak MUHUMYM, ObiTb
NpYMeHeHbl Bornee XecTkne KpuTepuym MNpUMeMnemMocTW YCTaroCTHOW [onroBeyHocTw, Cu
OOJDKHO ObITb MeHee unn pasHo 0,1.

lMporHosvpyemoe ocTawlweecs BpemMs  pasBUTUS  paspyLlleHus, OT MOMEHTa
BO3HWKHOBEHUA npeanoniaraemoro HavanbHoOro gedekrta A0 OOCTUXKEHUA KPUTUYECKOro
COCTOSIHUA, LOMMKHO COCTaBNATb He MeHee YTPOEHHOro Cpoka 3KchnyaTauuu rpy3oBomn
€MKOCTW.

18.4 YcnoBue aBapMmMHOro COCTOAHUSA.

18.4.1 PacyeTHoe aBapuMHOE COCTOSIHME HABNSIETCA PacHETHbIM COCTOSIHMEM Mpu
OENCTBUN aBapUHbBIX Harpy3ok C KpanHe HU3KOM BEPOATHOCTbIO BO3HUKHOBEHMUS.

18.4.2  AHanus JomKeH OCHOBbIBATbCA HA 3HAYEHUSAX HArpy3oK, YKasaHHbIX HUXE:

NOCTOSIHHbIE HArpy3kn — pacyeTHbIE€ 3HAYEHNS;

3KcnyaTaumoHHble Harpys3ku — HOMUHarbHbIE 3HAYEHUS;

Harpysku, obyCrnoBfieHHble BHELLHUM BO34ENCTBUMEM — HOMMHAbHbIE 3HAYEHMS;

aBapUNHbIE HArpy3knm — HOMUHAIbHbIE 3HAYEHUS USTN PacYETHbIE 3HAYEHMS.

18.4.3  Harpy3kn, ynomsaHytele B 13.9 wn pasn. 15, He JOMKHbI  NPUHUMATbLCA
B KOMOVHauun mexay cobown unu ¢ Harpyskamu, o6ycrnoBrieHHbIMU BOSTHEHUEM.
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19 MATEPUANbI

19.1 Llencto  TpeGoBaHuiA, BBOOUMbBIX HACTOALWMM  pasgenoMm, ABNAeTcs
obecnevyeHne Toro, 4YToObl CUCTEMA XpPaHEHWsI rpy3a, OCHOBHOM M BTOPUYHLIN Gapbepbl,
TepMuyeckas M3onauns, npuMbIKalowmne KOHCTPYKLMKU Kopryca CyAHa UM MHble KOHCTPYKLMU
B COCTaBe CUCTEMbl XpaHEHWd rpys3a M3roTaBnuBanuCb M3 MaTepuanoB CO CBOWCTBaMM,
NPUroaHbLIMK ANSA YCNOBWW, B KOTOPbIX OHW OyayT paboTtaTb, Kak B OObIYHbLIX YCMOBUSAX
aKcnnyaTaumm, Tak 1 B criydae noBpexaeHns OCHOBHOro 6apbepa, rae npUMeHnmo.

19.2 MaTtepunanbl KOHCTPYKLMUM Kopnyca.

19.2.1  [ns onpegeneHunst KaTeropuin nMCToBOro matepuana u cekummi, obpasyroLmx
Kopnyc cygHa, Ang BCeX TWUMOB [pPYy30BbIX €MKOCTEN [OSDKEeH BbIMNOMHATLCA pacyeT
TemnepaTtyp, ecnv TtemnepaTypa rpy3a Hwke —10 °C. [ns aToro pacyeTra LOMMKHbl ObiTb
caenaHbl cnegylouime onyLweHus:

.1 3a TemnepaTtypy OCHOBHOro Gapbepa BCEX Fpy30BbIX €MKOCTEN MpUHUMaEeTCH
TemnepaTtypa rpysa;

.2 B pononHeHun k 19.2.1.1, ecnu TpebyeTcs NOMHbLIA UMM YaCTUYHbIA BTOPUYHbBIN
Oapbep, OOMKHO ObITb cAenaHo OOoMnylleHMe O TOM, YTO ero Temnepartypa OoimkHa ObiTb
TakoW e, Kak Temneparypa rpys3a npy atMmocqepHOM AaBfieHUN TONbKO Afst O4HOW nobon
rpPy30BOW €MKOCTMU;

.3 Ana CcyooB HEOrpaHUMYEHHOro panoHa nnaBaHua TemnepaTtypa OKpyKaroLen
cpeabl OomkHa ObiTb NpuHaTa paBHon 5 °C ansa Bo3gyxa n 0 °C ansa mopckow Bogbl. Ons
CydoB, 3KCNyaTUpyembiX B OrpaHWYEHHbIX panoHax, QJonyckawtca 6Gonee BbICOKME
3Ha4yeHus TemnepaTtypbl; 6onee HU3KME 3HaYeHUs TemnepaTypbl 4ONyCKalTCa ANs CyAoB,
nnasaloLnX B pavioHax, rae B TedeHne 3MMHUX MecsaueB MoryT HabnogaTecs 6onee HU3kne
Temnepatypbl. [lpy BbINOMHEHUMM pacveTa TemnepaTtypbl M Bblibopa KaTeropum cranu
KOPNYCHbIX KOHCTPYKLMA, rpaHuyaLLmx C cuctemom XpaHeHuns rpysa,
HO He conpuKacalroLmxcsa ¢ aTMochepon, TemnepaTypa oKkpyxatowen cpeabl NPUHMMaeTcs
B COOTBETCTBMM C TEXHUYECKON AOKYMEHTaLMen, npeacTtaBnsiemMon B pamKax pacCMOTPEHUS
npoekTta cyaHal. [Ina negokonoB M CydoB NeAOBbIX KNacCcoB TemrepaTtypa OKpyakLlewn
cpedbl B NOOOM criydyae He OoSmKHaA MpuMHMMAaTbCA Bbiwe, Yyem ykasaHo B 1.2.3.3 vactu I
«Kopnycy lNpaBun knaccudukaumm;

4 OoTCcyTCTBYeT [ABWMXEHUMM BO34yxa, COCTOAHME MOps — WTWAb, TO €CTb
He JenaeTcd nonpaska Ha KOHBEKLUUIO U3-3a BHELLHUX YCITOBUN;

.5 pomkHO ObITb cgenaHo ponyuleHne 06 yXyAlWweHUW CBOWCTB TEPMUYECKOWN
n30NauMM B TEYEHME cpoka CNyxObl CygHa MO NPUYMHE AEWUCTBMS Takmx (PakTopoB, Kak
TEPMUYECKOE N MEeXaHW4ecKoe CTapeHue, CnexuBaHwe, OBWXKeHMe cygHa un Bubpauus
rPy30BbIX EMKOCTEN, KaK yka3aHo B 19.4.6 n 19.4.7;

.6 roe NpUMEHMMO, OOSMKEH ObiTb yuTeH 3deKT OxnaxaeHuss NogHUMAaKLWMMNUCA
ncnapeHnsaMmn yTeuvek rpyaa;

.7 B cooTBeTCTBMM C 19.2.5 MOXeET ObITb y4TEH oBOrpeB Kopnyca npu ycrioBuu, 4YTo
ycTporcTBa oborpesa oTBeyvaoT TpeboBaHmam 19.2.6;

.8  He [OMKHbl y4nTbliBaTbCA Kakue-nmbo yctponctBa oborpesa, 3a WCKIOYEHUEM
ykasaHHoro B 19.2.5; u

.9 ONs onpefeneHns Kateropum Cranu 3MeMeHTOB, COEOUHSAIOLWNX BHELLUHWMIA W
BHYTPEHHUI KOpNyca, MOXET ObITb NPUHATA CpeaHas Temneparypa.

Mcnonb3yemass pgnsi pacdyeTa Temrepatypa OKpyxXawwen cpegbl, YnoMmsiHyTas
B HAcTosilLleM pasfgene, OomkHa OblTb ykasaHa B MexayHapogHoM cBuMOETEeNbCTBE O
NPUro4HOCTM CyaHa AN NepeBO3KN CKUKEHHbIX ra30B HANMBOM.

1 [ononHuTenbHble TpeboBaHuA, He ykasaHHble B Koaekce.
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19.2.2  O6wwuBka n HacTun nanybbl CygHa, a Takke BCE COeAMHEHHbIE C HUMKU Banku
Habopa, AOMmKHbI oTBeYaTb TpeboBaHMAM MNpu3HaHHbIX CTaHgapToB. Ecnu nonyveHHas
pac4eToM TemnepaTtypa B NPOEKTHbIX YCNoBusX HWxke —5 °C un3-3a BNuSHWS TemnepaTypbl
rpysa, matepuvan AOSPKeH OTBedvaTb TpeboBaHWsM, yKadaHHbiM B 1abn. 2.1-5 yactm IX
«MaTtepuans! n ceapkay.

19.2.3 Martepuanbl BCeX OCTalfbHbIX KOHCTPYKUMA Kopnyca, Ans  KOTopbIX
nony4yeHHas pacyeTom TemrepaTtypa B NPOeKkTHbIX ycnosusx Hmwke 0 °C m3-3a BNUSHUSA
TemnepaTtypbl rpy3a, W KoTopble He obpasytoT BTOpuYHOro Oapbepa, Takke AOMKHbI
oTBeyaTb TpeboBaHuaMm B T1abn. 2.1-5 yactn IX «Martepuanbl n ceapkay». K ykaszaHHbIM
KOHCTPYKLMSAM OTHOCHATCS KOHCTPYKLMW KOpnyca, nogaepXuBarolue rpy3oBble eMKOCTW,
HacTUN BHYTPEHHEro [AHa, obwwuBKa nNpoJoSibHbIX MNepebopok, obwmMBKa NONEpPEeYHbIX
nepebopok, dnopsbl, Anadparmbl, CTPUHrEPbI N BCE COEAMHEHHbIE C HAMU pebpa KEeCTKOCTMW.

19.2.4  Matepuan kopnyca, obpasylwmii BTOPUYHbIA Gapbep, AOMKEH OTBe4YaTb
TpeboBaHusM, ykaszaHHbIM B Tabn. 2.1-2 yactu IX «Martepuansl n ceapka». Ecnn BTOpuyHbIN
Gapbep obpasoBaH HacTurnoM nanyobl unuM obwuBkon GopTa, KaTeropus martepuana,
Tpebyemas T1abn. 2.1-2 vactn IX «Matepmanbl 1 cBapka», OO/MKHA OblTb MpPMMEHeEHa
B COOTBETCTBYIOLLMX MNpedenax K NpUMbIKaOWKMM NMCTaM Hactuna nanybbl unu obLumBekm
bopTa, rae NpMMeHNMO.

19.2.5 C uenbto obecneyeHnsa Toro, YtTobbl TEMNEpPATYpa MaTepuana He onyckanach
HWXE MUHMMANbHO pa3peLleHHOn st KaTeropun matepuana cornacHo 1abn. 2.1-5 yactu IX
«Matepunanbl 1 cBapka», MOryt OblTb WMCMOMNb30BaHbl cpeAcTBa oborpeBa KOHCTPYKUWM
kopnyca. B pacueTtax, Tpebyembix 19.2.1, Takon o6orpeB MOXET ObITb Y4TEH B COOTBETCTBUM
C HWKecneayLWmMN yKasaHNSMN:

.1 ana mobon nonepeyHon KOHCTPYKLMK KOpryca;

2 ONs NPOOOSbHBLIX KOHCTPYKUMK Kopryca, YykasaHHbix B 19.2.2 u 19.2.3, aong
KOTOPbIX B Ka4yecTBe HOMWHarbHbIX Yyka3aHbl Gonee Hu3kme TemnepaTypbl OKpyXatoien
cpenbl, NpU yCrnoBUKW, YTO MaTtepuan OCTaeTcs NPUrogHbIM AN BHELHUX TemnepaTypHbIX
ycnosun: +5 °C gns Bosayxa n 0 °C ansa mopckon Boabl 6e3 yyeTa B pacyetax oborpesa; u

.3 B KayecTBe anbTepHaTuBbl ykazaHHOMy B 19.2.5.2 ana npononbHou nepebopku
MexXay rpy30BbIMU €MKOCTAMU 06orpeB MOXeT ObiTb y4TeH Mpu YCNoBuM, Y4TO mMaTepwuan
ocTaeTcsa nNpurogHbIM AOnsi MUHUMarnbHOWM pacdeTHom Temnepatypbl —30 °C  nmbo
Temnepatypbl Ha 30 °C Hwxke onpeaeneHHon B 19.2.1 ¢ ydeTom oborpeBa, CMOTPs MO TOMY,
4yTo HWKe. B aToM cnyyae obwas npogonbHas MNPOYHOCTb CyAHa AOfKHA oTBevaTtb
npasuny l1-1/3-1 MexayHapo4HOW KOHBEHLMM MO OXpPaHe 4YenoBEYECKOW KU3HW Ha Mope
1974 r. (COJIAC) pns oboumx cnyyaeB, TO €CTb, Korga Takad(ne) nepebopka(m)
paccmatpuBaeTtcs(lotca)  apdekTMBHOM(bIMM) M Korga  Takasa(ne)  nepebopka(um)
He paccmaTpuBaeTca(loTcs) A PeKTUBHON(bIMM).

19.2.6 YctponcTtea oborpesa, ynomMsHyTble B 19.2.5, 4OMKHbI OTBEYaTh CreaytoLwmnm
TpeboBaHuam?:

.1  cuctema obGorpeBa gomkHa ObiTb CNPOEKTUpPOBaHa TakuM obpa3om, 4ToOblI npu
€0VHUYHOM OTKa3e MEeXaHU4eCKOro MWnu 3MeKTPUYEcKoro KOMMoHeHTa nbon ee vacTw,
HenoBpeXxaeHHaa 4YacTb Morna noctaenATb He meHee 100 % pacyeTHOro kKonuyecTea
Tenna;

.2 cuctema oborpeBa OOMmKHa ~ paccMatpuBaTbCA  KaK  OTBETCTBEHHOE
BcnomoratenbHoe o6opyaoBaHue. Bce anekTpnyeckme KOMMNOHEHTbI MO KpanHe Mepe O4HOM
M3 cuctem, npenycMoTpeHHbIXx B cooTBeTcTBMM € 19.2.5.1 (gns nwobon nonepevHon
KOHCTPYKLUMW  KOpryca), [OOSDKHbl — MofyvyaTb NUTaHMe  OT aBapuMHOIO  UCTOYHMKA
3NEKTPO3HEPrun, kak ykasaHo B 6.1.4 yactn VIl «dnektpuyeckoe obopygoBaHue;

1 TpeGoeaHue gononHeHo c yyetom YU MAKO GC23.
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.3 TaMm, rae HeEBO3MOXHO OCYLLECTBUTb Ay6NMpoBaHMe OCHOBHOrO UCTOYHMKA Tenna,
Hanpumep, KOTNna, BCUCTEME, KaK YyKa3aHO Bblwe, HeobGXoAMMO npenycMoTpeTb
anbTepHaTUBHbIE peLleHns, Hanpumep, aneKTpuyeckme nogorpesaTtenu,
obecneumsatowme 100 % pacyeTHoro kKonuyectsa Tenna. [luTaHve anNeKTPUYECKUX
nogorpeeatene OOMKHO ObiTb  BbIMNONMHEHO B cooTBeTcTBMM € 6.1.5 wyactm VI
«3AnekTpuyeckoe obopyagoBaHmer; n

.4 MpOEKTUPOBAHWE U M3rOTOBMEHME CUCTEMbI oborpeBa LOOMKHO ObITb 04006peEHOo
Pernctpom B cocTaBe CUCTEMbI XpaHEHUS rpyaa.

19.3 MaTepuan oCHOBHOro u BTOpU4YHOro 6apbLepos..

19.3.1 MeTannuyeckne matepuarbl, UCNOSMb3YyeMblE OS5 U3rOTOBIIEHNA OCHOBHOMO
N BTOpU4HOro ©OapbepoB, He 0OpasylolmMX KOHCTPYKUMM  KOpnyca, [AOMMKHbl  ObITb
NPUroAHbIMKN 41151 BOCNPUATUSA pacyeTHbIX Harpy3okK, KOTOPbIM OHM MOTYT ObITb NOABEPTHYTHI,
N cooTBeTCTBOBaTbL TpeboBaHuaM 1abn. 2.1-1 — 2.1-3 yactu IX «Matepmansl n ceapkay.

19.3.2 HemeTtannuyeckne matepuansl W  MeTannanyeckue, He ynoMumHaemble
BT1abn. 2.1-1 — 2.1-3 yactn IX «MaTepuansl n ceapkay», UCNONb3yemMble OS5 N3roTOBMEHMNS
OCHOBHOroO 1 BTOpu4HOro 6GapbepoB, MoryT 6biTb omobpeHbl Pernctpom, npuHMMas
BO BHUMaHWE pacyeTHble Harpysku, KOTOPbIM OHW MOryT ObiTb NOABEPrHYTbI, UX CBOWCTBA
W npegHasHaveHue.

19.3.3 Ecnm agna  oOCHOBHOrO M BTOPUYHOrO  GapbepoB  UCMONb3YHTCS
HemeTannuyeckme matepuarnbl, BKMOYas KOMMO3UTHbIE Martepuarnbl, WKW ecnv Takue
MaTepuarnbl BKIOYAKOTCA B UX COCTaB, OHW [OOSDKHbI MPOWTU MCMbITAHMS Ha MNpPOBEPKY
cnefylowmx CBONCTB, B 3aBMCUMOCTU OT TOrO, YTO NPUMEHMMO, C Liefblo onpeaeneHns mx
npvemMnemMocTu 4nsa npegycMaTpuBaeMoro UCnosib30BaHUs:

COBMECTMMOCTM C rpy3amu;

cTapeHus;

MeXaHN4YEeCKNX CBONCTB;

TEPMMYECKOro pacLUMpeHns N cxaTtus;

CTUpaHUS;

KOre3nmoHHOM MPOYHOCTY;

conpoTnBIsSeMocTy Bubpaumu;

OFHECTOWKOCTM MU CONPOTUBIIEHNSA PacnpOCTPAHEHMIO NITAMEHU; U

CTOMKOCTW MO OTHOLUEHWUIO K YCTaroCTHbIM paspyLleHusIM U pacrnpoCTPaHEHUto

©CoONOUINWN R

TPEeLLMH.

19.3.4 BbllweykasaHHble CBOWCTBA, rae NPUMEHUMO, OOJKHbl OblTb MOATBEPXKAEHDI
UCMbITAaHUAMM B AManasoHe MeXay OXMAAeMOW MakCUMmanbHOW TemnepaTypon B Xo4e
aKkcnnyataumm u TemnepaTtypor Ha 5 °C HWKe MUHUManbHOW pacvyeTHOM TemnepaTtypbl, HO
He Hke —196 °C.

19.3.5 CoeanHeHne 0CHOBHOIO 1 BTOPUYHOro Gapbepos.

19.3.5.1 EcnMm gns  OCHOBHOMO WM BTOPUYHOrO  GapbepoB  UCMNONb3YHOTCS
HemeTannuyeckme maTepuanbl, BKIOYas KOMMO3UTHble Martepuanbl, Crnocobbl KX
COeUHEHUA OOIMKHbI TaKKe OOMKHbI MPOMUTU UCMbITAaHUS Kak yKa3aHO BblLUe.

19.3.5.2 YkaszaHMd NO UCMNOMb30BAHUIO HEMETaNNIMYEeCcKux maTepuanoB npu
N3roTOBMNEHUN OCHOBHbIX U AOMOMHUTENBbHBLIX 6apbepoB NpuBeAEHbI B NPUIOXEHUN 3.

19.3.6 [Ons wncnonb3oBaHMs B OCHOBHOM M BTOpPWYHOM Oapbepax MoOXeT ObiTb
paccMOTpeHa BO3MOXHOCTb MPUMEHEHUS MaTepuanoB, He SABMASIOLLMXCA OFHECTOMKUMMU U
CTOMKMMWN K PacnpoCTpaHEHWo nnamMeHn npu YCnoBum, 4YTO OHM OyayT 3aliuLLEeHbl
COOTBETCTBYIOLLEN CUCTEMOW, TaKOW Kak cuctema atMmocdepbl MHEepTHOro rasa, nubo
o6opynoBaHbl 3a4epXuBatoLUM pacnpocTpaHeHne nnameHn 6apbepom.
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19.4 TepMmuyeckaa wusonsauua uU papyrue martepuvanbl, UCNOSib3yeMble B
cucTemax xpaHeHus rpysa.

19.4.1 Tepmudeckass uM30NAUMS, Hecylas Harpysky, W gpyrme marepwuarnol,
ncnonb3yemble B CUCTEMAX XPaHeHUs rpysa, OOSDKHbI OblTb NPUro4HLIMU ANS BOCNPUSATUSA
pacyeTHbIX Harpy3ok.

19.4.2  Tepmwuyeckaa u3onAuusa n Apyrue maTtepwuarnbl, UCMonb3yemMble B CUCTEMAx
XpaHeHusa rpysa, AomKHbl obnagatb cneayowmMm CBOMCTBaMU, B 3aBUCMMOCTH OT TOrO, YTO
npumeHumo, Ans  obecnevyeHnss WX MPUEMNEMOCTM AN NpeaycMaTpuBaemoro
NCMonb30BaHNA:

COBMECTUMOCTbIO C rpy3amu;

pacTBOPUMOCTbIO B Ipys3e;

nornoLieHnem rpysa;

ycagkon;

cTapeHuewm;

HanMuneMm 3aKkpbITbIX A4YeeK;

NMOTHOCTLIO;

MeXaHN4YeCKMMIN XapakTepucTukaMmn B ripefenax, B KOTOPbIX OHW MNOABEPXKEHbI
BNUSHUIO Tpy3a W WHbIX CBSA3A@HHbLIX CHUM 3EEKTOB HarpyXeHusa, TepMU4ecKomy
pacLUMpPEHUIO 1 CXKaTuio;

.9 NCTUpPaHUeEMm;

.10 cuenneHuewm;

.11 TennonpoBOAHOCTLIO;

.12 cTOMKOCTBIO K BUGpaLmK;

.13  OrHecTOMKOCTbIO N CONPOTUBMEHNE PACNPOCTPAHEHUIO NITaMEHN; U

.14 CTOMKOCTbIO MO OTHOLUEHUIO K YCTaNOCTHbIM pa3pyLUeHUsM U pacnpoCTPaHEeHMIo
TPELLMH.

19.4.3 BbllweykasaHHble CBOWCTBA, rae NPUMEHUMO, OOIKHbl OblTb MOATBEPXKAEHDI
UCMbITaHUAMM B AManasoHe MeXay OXMAAeMOW MakCumanbHOW TemnepaTypon B Xoae
aKkcnnyataumm u TemnepaTtypor Ha 5 °C HWKe MUHUManbHOW pacvyeTHOW TemnepaTypbl, HO
He Hke —196 °C.

19.4.4 B 3aBMCMMOCTU OT pacrnonoXeHna Ha CyOHe WU OKpYXXaloLMX YCroBUN,
Martepuanbl  TEPMUYECKONn  M3onsauMM  OOrkHbl  obragatb  COOTBETCTBYIOLLMMMU
XapaKTepuCcTUKaMm OrHeCTOMKOCTU W  COMPOTUBMEHUA pPacrnpoCTPaHEHUI0 NnamMeHu, W
OOMMKHbI BbiTb Hagnexawmm obpasoMm 3awulieHbl OT NPOHMKHOBEHUSA BOASHOTO napa u
MeXaHN4eCKnX MnoBpexaeHun. Ecnu Tepmuyeckas un3onauMs pacnoniokeHa Ha OTKPbITOM
nanybe vnn Hag HeW, a Takke B panioHe MNpoxoda BEpPXHUX YacTen rpy30BbIX €MKOCTEN
yepesz nanyby, oOHa pJgomkHa obnagaTe COOTBETCTBYHOLWMMM  XapaKTepuUCTUKamm
OrHECTOMKOCTU B COOTBETCTBUM C NPU3HAHHBIMW CTaHgapTamu, MO0 UMETb MOKPbITUE U3
Matepvana  C XapakTepuCcTuKamMu  MeOfieHHOro  pacnpoCTpaHeHus  nrnamMeHn  u
npeactaenstowiee cobon AeNCTBEHHYIO 0406pEHHYI0 3aLUTy OT MPOHMKHOBEHWNS NapoB.

19.45 Tepmudeckas usonsauus, He oTBevarLwasi NPU3HaHHbIM CTaHA4apTaM B YacTu
OFHECTOMKOCTWU, MOXET  UCMOoMb30BaTbCA B TPIOMHbIX  MOMELLUEHUAX, He UMEIOLLMX
NMOCTOSAHHOW 3alUnTbl NOCPEACTBOM MHEPTHOrO rasa, nNpu YCcnoBum, YTO €€ MOBEepPXHOCTb
obnvuoBaHa maTepuanoM C XapakTepucTMkamu MeOSIEHHOro pacnpoCTpaHeHUs NramMeHu,
npeacTaBnsoLWmnmM cobon 4eNCTBEHHYO OA0DPEHHYI0 3almTy OT NPOHUKHOBEHUS MapoB.

19.4.6 WcnblTaHua  TEnnOMpOBOAHOCTM  TEPMUYECKOW  U30NALMM  OOIDKHbI
npoBoAMTbLCA Ha obpasuax, cocTapeHHbIX HeobxoaMMbiM 06pa3om.

19.4.7 Ecnn ucnonb3yetca nopoLlIKoBas TepMuyeckas u3onaumsa unu msonaums
B BUAE TrpaHymn, OOMKHbl ObiTb MPUHATBI MEPbl K CHWKEHUIO CEeXMBaAeMOCTU B XOAe
akcnnyataumm W noggepxkaHuvio  Tpebyemon  TEennonpoBOAHOCTM, a Takke K
npeaoTBpaLLEHNIO HeXenaTenbHOro yBerMyeHnsa aBneHns Ha CUCTEMY XpaHeHNs rpysa.

ONOUTAWN PR
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20 NPOLIECC U3IrOTOBJIEHUA

20.1 Llenbto HacTodwero pasgena sBnseTca onpegeneHne  Hagnexalmx
TEXHOSTOMMYeCKMX NPOLLECCOB U3rOTOBMEHMS U Npoueayp UCbiTaHWU C uenbio obecneyeHuns,
HACKOMbKO 3TO MNPAaKTUYECKU OCYLIEeCTBMMO, TOro, YTO CUCTEMa XpaHeHus rpysa Oyget
3KCnyaTMpoBaTbCsl  YOOBNETBOPUTENbHBIM 006pa3oM B COOTBETCTBMU  C OOMNYLLEHUSMM,
cAenaHHbIMU Ha CTagaun NPOEKTUPOBaAHMS.

20.2 lMpoekTnpoBaHMe CBapHbIX LUBOB.

20.2.1  TpeboBaHusa NyHKTaA NPUMEHSAIOTCS K BKNAAHbIM rpy30BbIM €MKOCTAM TuUna A n
TMna B, cdopmMnpoBaHHbIM rNaBHbIM 0O6Pa3OM MIOCKMMK MOBEPXHOCTAMMW, BKMOYas Yribl
rPYy30BbIX EMKOCTEMN, N3rOTOBMEHHbIX C MCMNOSb30BaHNEM MU3OMHYTbIX NMACTUH, HAaXO4ALWMNXCS
B OAHOM MJIOCKOCTU C NOBEPXHOCTAMM FPY30BOM €MKOCTU U MPMBAPEHHBLIX K HUM MSI0CKAM
cBapHbiMK WwBamu®. Bce cBapHble LBbI OOLWMBKM BKNAAHbIX MPY30BbIX €MKOCTEN [AOIIKHbI
OblTb MMOCKMMM CTbIKOBbIMW LUBaMX C MOSIHbIM MPOBapOM. TaBpoOBble CBapHble LUBbI
C MOSIHbIM NPOBapPOM MOrYT WUCMOMb30BaTbCA TONbKO ANSi COEAMHEHMUS KymnOfoB FPy30BbIX
€MKOCTEA C OOLUMBKOW, B 3aBUCUMOCTM  OT pe3yfnbTaToOB  UCMbITAHUA,  BbINOMHEHHbIX
B pamKkax ogo0peHus npoueayp CBapkM. 3a WCKNHYEHMEM HeOOonbLUMX OTBEPCTUN
B Kynornax, CBapHble LBbI 4515 npoxoAa Tpy6 Takke JOMKHbI BbiTb C NOMHBIM NPOBAPOM.

CBapka yrnoBbiM LLUBOM B KOHCTPYKLWUW rPy30BOM €MKOCTU HE AOMycKaeTcs Ha yvyacTkax
Mexay OOLUMBKOM (BKMKOYasi HAKMOHHbIE MIIOCKME MOBEPXHOCTUW, NapannenbHble obLMBKe
CKYNOBOW U noananybHON UMCTEPHBI, MPU NX HANM4YUK) U OHULLEM UINN KPbILLKON rpy30BOM
€MKOCTU, a TaKkke Mexay KOHLEBbIMU nonepeyHbiMy nepebopkamm 1 HULLEM, KPbILLKOW NN
OGLUMBKOW rPy30BOM €MKOCTM (BKMOYAsA HaKMOHHbIE NAOCKME MOBEPXHOCTU MPU UX HANM4mm).
BmecTo 3TOro Ha ykasaHHbIX ydacTKax rpy30BOM €MKOCTU OOIDKHbI NPUMEHATLCA U3OTHYTbIe
NNacTUHbl, HaxOAsLWMeCs B OAHOW MFIOCKOCTM C MOBEPXHOCTAMU T[PY30BOM EMKOCTU W
npvBapeHHbIe K HAM MITOCKUM CBapPHbLIMU LUBAMMW.

TaBpoBble CBapHbIe LLUBbI C MOSMHbIM NPOBApPOM A0MYCKAaKTCS AN NIOKarbHbIX y4acTKOB
OOLUMBKN TPY30BOM €MKOCTW, TakMX KaK NPWEMHbIN KONodel, CTOMYHbIM Konogeu W Kymnon
rpy30BON €MKOCTW.

20.2.2 CgapHble coeguHeHust geTanen BKNagHbIX rpy3oBbiXx emkocten Tuna C,
BKMOYas [OBYXbEMKOCTHbIE Tpy30Bble €MKOCTM, CHOPMUPOBAHHbIE rNaBHbIM 06pas3om
KPUBOSTMHENHBIMN MOBEPXHOCTAMM C YCTAHOBMNEHHOM MO UEHTPY nepebopkon, a Takke
NepBUYHbLIX HEMPOHMLAEMbIX ANS KUOKOCTU OapbepoB BKMAAHbIX IPY30BbIX €MKOCTEWN
TMna B, cchopmMmpoBaHHbIX rMaBHbIM 06pa3oM KPMBOSIMHEWHLIMU MOBEPXHOCTAMMW, AOSHKHbI
oTBeyaTb creayoLmm TpeGoBaHUSaM?:

.1 BCe npodonbHble U KOMbLEBbIE COEAMHEHUSA [LOIMKHbl OblTb  BbINOMHEHbI
CTbIKOBbIMX LUBAMM C NOSIHbIM MPOBApOM, C OBOWHOW unn oguHapHon V-obpasHown
pasgenkon KpoMoK. CTbIKOBble LWBbl C MOMAHbIM MPOBApPOM AOSKHbI ObiTb BbINOMHEHDI
ABOVHbIM NPOX0A0M NMBO C MCNOMb30BaHMEM KOMbLEBLIX NOAKNaaoK. Ecnn ncnonbaytoTes
KonbLeBble NOAKNaAKW, OHU OOSMKHbl ObiTb BMNOCMEACTBUMM YyAaneHbl, 3a MWCKYEHNEM
crnlydas TEXHOMOrMyecknx COCyaoB MoA [OaBfeHMEeM He3HauuTenbHoro pasmepa. MoxeT
ObITb gonyLleHa M MHaa NoAroToBKa KPOMOK, B 3aBMCUMOCTM OT pe3ynbTaTOB MCMbITAHWMN,
BbIMOSHEHHbIX B paMKkax 04o0bpeHunsa npouenyp CBapKu;

.2 MOAroToBKAa KPOMOK COEAMHEHUA KOPMYyCOB FPY30BbIX €MKOCTEN C Kyrnosiamun u
KynomnoB  C COOTBETCTBYOLLEM apmMaTypord  OOSMKHA  BbINOMHATLCA B COOTBETCTBUM
c ogobpeHHon Pernctpom npoueaypon. Bce cBapHble LWBbl, coeauHsoWMe naTpyoku,

1 Tpe6oBaHusi fononHeHsl ¢ yuetom YV MAKO GC20.
2 TpebosaHus gonosnHeHbl ¢ yyetom Y MAKO GC21.
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Kynosia 1 nHble MecTa NpPoxoAoB (FOPSIOBUHBI), U BCe CBApHbIE LUBbI, coeauHsaowmne driaHubl
COCyaoB Unu NaTpyoKoB, AOMKHbI ObITb BbINOSIHEHBI C NOMIHBIM NPOBAPOM; U

.3 B ABYXbEMKOCTHbIX rPy30BbIX EMKOCTSAX C YCTaHOBMEHHOW MO UeHTpy nepebopkon
gonyckalTcs  KpectoobpasHble CBapHble COeOWHEHWsT C MOfHbIM  NPOBapoM  Angd
LEeHTparnbHbIX CBAPOYHbIX LLUBOB KOHCTPYKLUN FPy30BON €MKOCTU C ogobpeHHon Pernctpom
NoaroToBKOM KPOMOK, CYy4eTOM pe3ynbTaTOB WCMbITAHWWA, BbIMOSTHEHHbLIX B pamkax
ogobpeHnsa npouenyp CBapku.

20.2.3  Bce TexHonornyeckne npoueccbl COOpPKU U UCMbITaHWI, TAe NPUMEHUMO, 3a
UCKITIOYEHMEM YKa3aHHOro B 20.4, OOMKHbI BbIMNOMHATLCA B COOTBETCTBUM C MPUMEHUMbIMU
nonoxeHusiMn Yactu IX «Martepuanel n cBapka.

20.3 lMpoekTupoBaHue CKNeMBaHUSA U WHbLIX TEXHOSNOrMYECKMX MpoLeccoB
COOpKM.

20.3.1 [lpn NpoeKkTMpoBaHMM COeOMHEHMS MyTEM CKnemBaHust (NGO coeanHeHus
nobbiM UHBIM Ccnocobom, 4Yem cBapka) AOMKHbI MPUHUMATBCS B pacyeT MPOYHOCTHbIE
XapaKkTepucTuKM npouecca cobopku.

20.4 UcnbiTaHus.

20.4.1 Bce rpysoBble eMKOCTM U TEXHONOIMMYECKNEe cocyabl No4 AaBneHMEM OOSMKHbI
nogBepratbCa rMAPOCTAaTUYECKMM WU TMOPONHEBMATUYECKMM UCMbITAHUSAM OaBrneHnem
B COOTBETCTBUM C pa3d. 21 — 26, B 3aBMCUMOCTM OT TOrO, YTO MPUMEHUMO Afs TOro unu
WHOro TUNa rpy3oBbIX €MKOCTEMN.

20.4.2 Bce emMkocT gomkHbl ObITb NOABEPrHYTHI UCTMIBITAHUIO HA HEMPOHULAEMOCTb,
KOTOpoe MOXeT OblTb OCYLLECTBIIEHO COBMECTHO C UCMbITAHUSIMW AaBNEHNEM, yKa3aHHbIM
B 20.4.1.

20.4.3  TpeboBaHusi NO OCBMAETENBCTBOBAHMIO BTOPUYHBIX BapbepoB AOIMKHbI ObiTh
cornacoBaHbl Pernctpom, yumTbiBasi OCTYNHOCTb Bapbepa (cM. 6.2).

20.4.4 [Ons cynoB C BKNagHbIMWM TPy30BbIMWM €MKOCTAMM Tuna B HecTtaHgapTHOro
BMaa, nNnbo eMKOCTAMM, CMpPOEKTUPOBaHHLIMU B COOTBETCTBUM C pasd. 27, Tpebyetca
obopynoBaHue, N0 MEHbLLEN Mepe OAHOM €MKOCTU-MPOTOTMNA U €€ ONOPHbIX KOHCTPYKLMA,
TEH30MeTpamMUn UM UHbIMKU COOTBETCTBYIOLUMMK Npnbopamun Ans NoaTBEPXKAEHUS YPOBHEN
HanpsbkeHnn. [ogobHble mepbl MoryT ObiTb noTpeboBaHbl ANS  BKNAOHbIX PYy30BbIX
emkocten Tuna C B 3aBMCMMOCTU OT UX KOHUrypauum W YCTPOMCTBA WUX OMNOp W
COEANHUTESbHBIX KOHCTPYKLMWA.

20.4.5 Obwue akcnnyaTauMOHHbIE XapaKTEPUCTUKU CUCTEMbl XpaHeHus rpysa
OOMMKHbI OblTb NPOBEpPEHbl Ha COOTBETCTBME pacyeTHbIM MapamMeTpam B Xo4e NepBoro
MOSIHOMO  UMKNa MOrpy3kKM W pas3rpys3ku rpysa B COOTBETCTBUM  C Npouenypomn
OCBMAETENBLCTBOBaHMSA, € TpeboBaHusamn pasg. 5 vactu | «Knaccudumkaums» n gpyrumm
npuMeHuMbiMK1 TpeboBaHnsMu Peructpa. [OmkHbl BECTUCH permcTpauuoHHble 3anmcn o6
3KCNIyaTauMoOHHbIX  XapaKTepUCTUKax  KOMMOHEHTOB U 0OOpyAoOBaHMS, UMEHOLLMX
CYLLIECTBEHHOE 3Ha4yeHue ANd MPOBEepPKN MPOEKTHbIX MapamMeTpoB, KOTOpble AOIMKHbI ObITh
OOCTYMHbI MHCNekTopy Perncrpa.

20.4.6  Ecnn B cootBeTcTBUMM C 19.2.5 1 19.2.6 yCcTaHOBNEHDbI yCTponcTBa 060rpeBa,
OHM [JOSKHbI NPONTU UCMbITAHUA Ha Tpebyemoe TennoobpasoBaHMe W pacnpeneneHue
Tenna.

20.4.7 Cunctema xpaHeHus rpysa AorkHa ObiTb NpoBepeHa B XO4e NepBoOro perica
B IPy3y UM HEMEASIEHHO NOCe TakoBOro C Lenbio onpegeneHns BO3MOXHOro NpuUcyTCTBus
X0NnogHbIX Toyek. MNMpoeepka LenoCTHOCTU NOBEPXHOCTEN TEPMMUYECKON U3ONALMN, KOTOPbIE
He MoryT ObITb NpoOBepeHbl  BM3yanbHO, [OOSPKHA  BbIMOMHATLCA B COOTBETCTBUM
¢ ogobpeHHbIMK Pernctpom npouenypamu.
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21 BKITAOHbIE N'PY30BbIE EMKOCTU TUMA A

211 OCHOBbI NPOEKTUPOBAHUS.

21.1.1 BknagHble rrysoBble eMKOCTMH Tuna A — emMKocTu,
NpoeKkTupyemble rmaBHbIM 06pa3oM C UCMOorb3oBaHNeEM of4o06peHHbIX Pernctpom npoueayp
pacyeTa NPOYHOCTM CyA0BbIX KOHCTPYKUUA. ECnu rpy3oBble eMKOCTM 06pa3oBaHbl NOCKUMMN
NOBEPXHOCTAMU, pacdeTHOE AaBneHne napoB Py 4omkHO ObiTb MeHee 0,07 MPa.

21.1.2 Ecnn TtemnepaTypa rpy3a npu atMocdepHom pasneHmm Hmxke —-10 °C,
OOSKeH ObiTb NPeayCMOTPEH NOSHbIM BTOPUYHBIM Gapbep cornacHo TpeboBaHuaM pasg. 5.
BTopunyHbI 6apbep gomkeH cooTBeTcTBOBaThH TpeboBaHUAM pass. 6.

21.2 PacyeT NpoO4YHOCTU KOHCTPYKLIUN.

21.2.1 PacyeT nNpPOYHOCTU KOHCTPYKUMN [OMmKeH OblTb BbIMNOMHEH C y4eToM
BHYTPEHHEero [AdaBneHud, Kak YykasaHo B 13.2, cyyeToM YyCuUnuiM B3aUMOLENCTBUS
C OMOPHBIMN U PUKCUPYIOLLMMU  KOHCTPYKUMAMKW, a Takke C y4acTBYWOLWUMU B TakOM
B3aMMOLENCTBUM panoHamMn Koprnyca cygHa.

21.2.2  [Ons KOHCTPYKUWIA, Hanpumep, TakMx Kak OMOpPHbIE KOHCTPYKUWUKU, Ha KOTOpble
TpeboBaHua [MpaBun He pacnpOCTPaHAKTCH, HanpsKeHUs AOO0SMKHbl OblTb onpeaeneHbl
NPAMbIM pacyeToM, NPUHUMAas B PacCMOTPEHWe ynoMsHyTble B pasg. 12 — 15 Harpysku,
HaCKONbKO MPUMEHUMO, U Aedopmaumm cygHa B panoHe OnopHbIX KOHCTPYKLUUA.

21.2.3 [py3oBble €MKOCTU C OnopamMu [OOIKHbl ObiTb paccyuMTaHbl Ha OencTeue
aBapuUHbIX Harpys3oK, YKasaHHblX B pasg. 15. HarpyskM He JOrmKHbI  NpUMHMMATbLCS
B KOMOMHauMM  Mexagy coboW wunM  C Harpyskamy, OOYCrOBMEHHbIMWA  BHELUHUM
BO30EeNCTBUEM.

21.3 YcnoBue npenenibHOro COCTOSHUA.

21.3.1 [lna emKocTen, BbIMOMHEHHbIX FMaBHbIM 00pa3oM C UCMONb30BaHMEM MITOCKUX
NOBEPXHOCTEN, HOMMHANbHbIE MEMOpaHHbIe HanpsbkeHus ans 6anok OCHOBHOMO M PaMHOro
Habopa M BcnomoraTtenbHbIX CBA3en (pebpa XKeCTKOCTM, paMHble LUNAHroyTbl, CTPUHrepsl,
pamHble 6arnku), Npy NPOBEAEHUN pacyeTOB Ha OCHOBE Mpoueayp KIacCuyeckoro aHanusa,
He JOIKHbI MPEeBbIWAaTh MEHbLUYID W3 Creaylwmnx BenumunH: Rn/2,66 mnn Re/1,33 gng
HUKEeNeBbIX, MapraHLeBO-yrinepoaucTbiX, ayCTEHUTHbIX CTanen u antoMUHUEBbLIX CMaBOB,
rae Rm n Re onpegeneHbl B 18.2.3. Ecnn BbinonHsTcs 6Gonee aetanbHble pacyeThl
npoyHocTn ansa 6anok pamHoro Habopa, 3KBUMBANEHTHOE HanpshkeHue Oc, onpeaeneHHoe
cornacHo 18.2.4, MOXeT ObITb YBENIMYEHO NO CPABHEHUIO C yKa3aHHbIM BbllLe 40 BEUYUHBI,
cornacosaHHon Pernctpom. PacyeTbl AOMKHbI yuuTbiBaTb W3rvb, cOBur, OCeBble
W KpYTUNbHbIE AedopMauun, a Takke YCunmsa OT B3aMMOAEWCTBMS KOpryca C rpy30oBoOM
€MKOCTbl0, BO3HUKatOLLME BCreacTene edopMMpOBaHMS BONHOMO AHA U AHWLLA TPY30BOM
€MKOCTW.

21.3.2 Paamepbl orpaHuMuMBaroWnX rpy3oBble €MKOCTU KOHCTPYKUWA  OOKHbI
oTBevatb TpeboBaHuMaM Peructpa K gunTaHkam, Yy4duTbiBad BHYTPEeHHee [aBreHue
cornacHo 13.2 1 HagbaBku Ha KOppOo3uto cornacHo 3.5.

21.3.3  [JomxkeH ObiTb NpOBEAEH pacyeT KOHCTPYKLMM FPYy30BOM €MKOCTU Ha npegMmeT
BO3MOXHOM NOTEPU YCTONYMBOCTMU.

21.4 YcnoBue aBapMmMHOro COCTOAHUSA.

21.4.1 [py3oBble €MKOCTM M KX ONOpbl AOMKHbI ObITb paccyMTaHbl Ha OencTeue
aBapUMHbIX Harpy3oK 1 pacyeTHbIX YCINOBUN, yka3aHHbIX B 3.4.3 1 pasa. 15, B 3aBUCUMOCTH
OT TOrO, YTO MPMMEHNMO.

21.4.2 T[lpn OencTBUM aBapUNHbIX HArpysoK, yKasaHHbIX B pasf. 15, HanpskeHwus
OOIDKHbl  OTBeYaTb  KpUTEpUsiIM  MPUEMKW, yKasaHHbiIM B 21.3, COOTBETCTBEHHO
MOAMMULNPOBAHHBIM, C y4eTOM Bonee HU3KOM BEPOSTHOCTU UX BO3HUKHOBEHWSI.
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215 UcnbiTaHus.

21.5.1 Bce BknagHble rpy3oBble eMKOCTM Tuna A [OOSMKHbl - nogsepraTtbes
rMopoCcTaTtM4yeckoMy WInvM rMaponHEBMATUYECKOMY WUCMbITAHUAM. OTU UCNbITAHUA OOSDKHbI
BbIMOSHATLCS  TakMMm 00pa3om, 4YTOObl HampsKeHWsl, HACKONbKO 3TO  MPaKTUYECKM
ocyliecTBumo, npubnmkanucb 6bl K pacyeTHbIM, a AaBfieHNE B BEPXHEW 4acTu rpy30BOWM
€MKOCTM N0 MeHblen Mepe cooTBeTcTBoBano MARVS. Ecnn  BbINonHAeTca
rMApPONHEBMATUYECKOE UCMbITAHWE, YCMNOBUSA OOSMKHbI MOAENMPOBaTb, HACKOMbKO 3TO
NPakTU4YeCKN OCYLLECTBMMO, pacyeTHble Harpy3knm Ha rpy3oBYH0 €MKOCTb U ee OMopHble
KOHCTPYKLMKW, BKMOYas [UHAMU4YecKMe cocTaBnsawowme, wmnsberas npu 3TOM YpOBHEWN
HanpshKeHUN, cnocobHbIX Bbi3BaTb OCTaToOYHbIE gedopmauun.

22 BKITAOHbIE I'PY30BbIE EMKOCTU TUTMA B

221 OCHOBbI NPOEKTUPOBAHUS.

22.1.1 BknapgHble rrysoBble eMKOCTWU Tuna B — ewmkoctu,
NpOeKTUpyeMble C UCMOSMb30BaHMEM MOAESNbHbIX WUCMbITAHUN, YTOYHEHHbIX CNOCO6OoB
aHanmsa n aHanuUTU4ecKNX MeTOA0B OnpedesieHNsa YPOBHEN HaNPsHKEHUN U XapakTepucTuK
YyCTanocTHOW AOMroBeYHOCTM W TpewmHoobpasoBaHus. Ecnu  rpys3oBble  eMKOCTU
o6pa3oBaHbl NNOCKMMWN NOBEPXHOCTAMM (NPU3MATUYECKNE E€MKOCTU), pacyeTHOe AaBrieHune
napoB Py AomkHO ObiTb MeHee 0,07 MPa.

22.1.2 Ecnn TemnepaTypa rpysa npu atMocdepHom pfasneHun Huxke —10 °C,
OOIMKEH OblTb MNPeayCMOTPEH YacCTMYHBbIA  BTOPUYHLIN Oapbep C CMCTEMOM 3alMThl

OT HE3HaUUTENbHbIX yTeyeK, Kak 93To Tpebyetrca pasg. 5. Cuctema 3awmthbl
OT HE3HaYUTENbHbIX yTeYek AOMKHA COOTBETCTBOBaTb TpeboBaHMAM pasg. 7.
22.2 PacuyeT NpoO4YHOCTU KOHCTPYKLIUN.

22.2.1 [Ona onpegeneHnsa npurogHOCTU KOHCTPYKUMN OOSKHbI YYUTbIBATLCA peakuum
Ha BCe AMHaMU4ecKne N ctaTu4eckne Harpyskm B OTHOLLEHUU:

.1 nnacTtudeckoro gedhopmMmMpoBaHus;

2 noTepu ycToM4nBoCTY;

.3 YCTanoCTHbIX pa3pyLUeHUn; n

4 TpewmHoobpasoBaHus.

[orkeH 6bITb BbINOMHEH pacyeT METOAOM KOHEYHbIX 3fIEMEHTOB Uy NO4O6HbIN MeToa,
a TakkKe aHanu3 MexaHuKM paspylieHus nmbo mMHom crnocob Ha OCHOBE pPaBHOLLEHHOMO
nogxona.

22.2.2 [Onsi OUEHKN YpPOBHEW HAMNPSIKEHUN AOOIMKEH OblTb BbIMNOSIHEH TPEXMEPHbI
aHanus, BKNIOYaKLWMA B3auMOAENCTBME C KOPMNycoM cydHa. Wcnonb3yemas Ons Takoro
aHanmMsa MoAenb LOfPKHA BKMYaTb rPy30BYHD €MKOCTb C CUCTEMOM ee Oornop W getanemn
KpenneHus, a Takke COOTBETCTBYHOLLME YHACTKM KOpyca AOCTAaTOUYHON NPOTSHKEHHOCTH.

22.2.3 [OomkeH ObiTb BbINOMHEH MOMHbLIN aHanuM3 YCKOPEHWN, AEWCTBYHOLMX Ha
CyOHO, U aHanu3 ABWXEHUS CyoHa Ha HeperyndapHOM BOMHEHUW, a TakkKe peakumm cygHa u
€ro rpy3oBbIX €MKOCTEN Ha AeNCcTBue 3TUX YCUNUKN, €CNU YKasaHHble AaHHble OTCYTCTBYIOT
O5s OAHOTUMHbIX CyOO0B.

22.3 YcnoBue npenenbHOro COCTOSHUA.

22.3.1 [nactnyeckoe gedopMnpoBaHme.

22.3.1.1 [ns BknagHbIX rpy30BbIX eMKOCTEN Tuna B, BbINOSIHEHHbIX NPEMMYLLECTBEHHO
B (hopme Ten BpalleHud, onyckaeMble HanpsKeHUs He OOMKHbI NpeBbIlaTh:

Om < f; (22.3.1.1-1)

o, < 1,5 ; (22.3.1.1-2)
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op < 1,5F; (22.3.1.1-3)
o, + 0, < 1,5F; (22.3.1.1-4)
om + 0y < 1,5F; (22.3.1.1-5)
Om + 0p + 04 < 3,0F; (22.3.1.1-6)
o, + o, + 0, < 3,0F (22.3.1.1-7)
roe 0, — 9KBUBaAlNEHTHble NepBUYHbIE o6u.|,me MeM6paHHbIe Hanps>XeHu4;
0;, — O9KBMBaleHTHble NepBNUYHbIEe MECTHbIEe MeM6paHHbIe Hanpsa>XXeHua,;

0p — 9KBMBANEHTHbIE NEPBUYHbIE HANPSXKEHWS NP U3rMbe;
04 — 9KBMBANEHTHbIE BTOPUYHbIE HaNPsHKEHMS,

f — meHbLuast us BenuumH (Rm/A) unm (Re/B); n

F — meHbLuasi u3 Benm4uuH (Rm/C) nnm (Re/D),

R, n R,, Kak onpeneneHo B 18.2.4. OnpegeneHne kaTteropmm Hanps>keHn Om, OL, Op U
Oy — cM. 28.3. 3HayeHua Ko3(PPULMEHTOB HanpsikeHun A n B [OmkHbl ObiTb yKasaHbl
B MexxgyHapogHOM CBMOETENbCTBE O MPUrOOHOCTU cyaHa K MEPEBO3KE CXMKEHHbIX rasoB
HanMBOM U OOSPKHbI UMETb MUHUMASIbHbIE 3HaYeHUs, ykasaHHble B Tabn. 22.3.1.1.

Tabnuua 22.3.1.1

Hukenesble 1 yrnepogmucro- A
YCTEHUTHbIE CTanu AnoMUHVEBbIE Crnasbl
MapraHLoBu1CTbIe CTanu
A 3 3,5 4
B 2 1.6 15
C 3 3 3
D 15 15 15

YKa3aHHble Bbllle 3HadYeHusi MOryT ObiTb M3MEHEHbI C y4€TOM pacyeTHbIX YCIOBUA Y
OOMKHbI ObITb cornacoBaHbl Pernctpom.

22.3.1.2 [Ons BknagHbIX rpy30BbIX eMKOCTEN TUna B, BbINOSIHEHHbIX NPEUMYLLECTBEHHO
C NCMNONb30BaHMEM TMITOCKMX MOBEPXHOCTEN, OOMNyCKaeMble MeMOpaHHblE SKBUBANEHTHbIE
HanNpshKeHUs, MpPUMEHSIEMble AN pacyeT MEeTOAOM KOHEYHbIX SMNEMEHTOB, He OOSTKHbI
npeBbILaThb:

.1 Ona HukenesbiX M YrNepoanCTO-MapraHuoOBUCTbIX CTanend — MeHbLUero u3
BenuunH Rm /12 unn Re /1,2;

2 OIS ayCTEHUTHbIX CTanen — MeHbLuen u3 BenuunH Ry /2,5 unn Re /1,2; 1

3 AN antoMUHUEBBLIX CMN1aBOB — MeHbLUeN U3 BennymH of Rm /2,5 nnu Re /1,2.

YKasaHHble Bbllle 3HayeHuss MOryT ObiTb M3MEHEeHbl C y4eTOM MECTHOro Xapakrepa
HanNpsHKeHUn, MEeTOAO0B aHanua3a HanpskeHWn M pacyeTHbIX YCOBUA W LOMMKHbI ObiTb
cornacoBaHbl Pernctpom.

22.3.1.3 TonwuHa nucTtoB 0B0ONOYKM U pa3mepbl pebep KXeCTKOCTU He AOMKHbI ObiTb
MeHee Tex, 4To TpebytoTca Anga BKNagHbIX rpy30BbIX eMKOCTEN Tuna A.

22.3.2 [loTepsa ycTON4MBOCTH.

JomkeH 6bITb BbLINOMIHEH aHanuM3 BO3MOXHOW MNOTEPU YCTOMYMBOCTU  PY30BbIX
€MKOCTEN, NOABEPXKEHHbIX ENCTBUIO BHELLIHEro AAaBMEHMSA U MHbIX Harpy3oK, Bbl3bIBAKOLLMNX
CKUMalLLME HanpsbKeHusi, B COOTBETCTBUMN C ogobpeHHon Pernctpom metogukon. Metopq
OOIDKEH Y4YMTbIBaThb PasHULY MeXOy TeOopeTUdeckuMn U QakTUYECKMMU HanpsKeHnamu
notepu  yCTOMYMBOCTW, OOYCMNOBMEHHYKD  HenapannesibHOCTbI0  KPOMOK  MNACTUH,




lpasuna knaccughukayuu u nocmpouliku cydos 0511 Mepe8o3KU CXUXEHHbIX 2a308 HalueoM
(vacmb V)

57

OTKITOHEHUAMU OT NPSIMONUHENHOCTU UNKN MNSTIOCKOCTHOCTU, OBaSIbHOCTLIO U OTKITOHEHUSIMU
OT reOMeTPUYECKU MPaBUSTbHON OKPY>KHOCTWU B npefenax KOHKPEeTHbIX Oyrn Wnu Xopabl,
B 3@aBMCUMOCTU OT TOrO, YTO NPUMEHUMO.

22.4 YcnoBue ycTanocTHOM JONTOBEYHOCTM!.

22.4.1  OueHkKa yCcTanoCTHOM ONTOBEYHOCTU U TpewmHoobpa3oBaHnsa AomkHaA ObiTb
BbiMONHeHa B cooTtBeTcTBUM € 18.3.  Kputepuu  npuemkum  OOMKHbI  OTBeYaTb
TpeboBaHuam 18.3.7 — 18.3.9, B 3aBUCMMOCTU OT BO3MOXHOCTM OOHapyeHus gedexTa.

2242 Tlpn pacdeTe YyCTanoOCTHOW  OOSITOBEYHOCTU  OOSDKHbl  YYMTbIBATbHCH
TeXHOoNnorn4yeckne Jonycku.

22.4.3 PekomeHgyeTcs npoBefeHne MoAeSbHbIX UCMNbITaHUKW C Lenbio onpeneneHus
KO3 HULMEHTOB KOHLIEHTPaAUUN HamnpsbkeHU U YCTanoCTHOW AOMNrOBEYHOCTU 3NIEMEHTOB
KOHCTPYKLMI. TpeboBaHMsA K UCMbITAHUSIM AOMMKHbI ObITb cornacoBaHbl Pernctpom.

22.5 YcnoBue aBapMmnHOro COCTOAHUSA.

225.1 py3oBble €MKOCTM M MX OMNOpbl OOIDKHbI OblTb paccyMTaHbl Ha OeNCcTBUE
aBapUNHbIX Harpy3oK M pacyeTHbIX YCIOBUKN, yKka3aHHbIX B 3.4.3 1 pa3d. 15, B 3aBUCUMOCTH
OT TOro, YTO MPUMEHNMO.

22.5.2 Tlpn pgenctBun aBapuiHbIX HarpysoK, ykasaHHbIX B pasg. 15, HanpsbkeHus
OOIDKHbl  OTBeYaTb  KpUTEpUsiM  MPUEMKW,  yKasaHHbiIM B 22.3, COOTBETCTBEHHO
MOAMMULMPOBAHHBIM, C y4eTOM Bonee HU3KOM BEPOSTHOCTU UX BO3HUKHOBEHMUSI.

22.6 UcnbiTaHus.

22.6.1 BknagHble  rpy3oBble  eMKocTM  TMna B gomkHbl  nogBepraTbes
rmapocTaTMYeckomy Unum ruaponHeBMaTUYeCcKoMy UCMbITaHUAM B criegyowem odobeme:

.1 ucnblTaHua [OMKHbl OblTb BbLINOMHEHbI KakK ykaszaHo B 21.5 Ang BKAagHbIX
rpy3oBbIX eMKOCTEN Thna A; u

.2  KpOMe TOro, npu TemnepaTtype, nNpu KOTOPOW MPOMCXOOMT UCMbITaHUe,
MakcumarbHble nepBuYHbIE MeMOpaHHble  HanpsKeHUs nnu MakcumarsnbHble
HanpsbkeHnsa oT n3rmba B anemeHTax pamMHOro Habopa B YCNOBWUSIX UCMbITAHUA HE OOSDKHbI
npesbiwaTte 90 % npegena TekydyecTu maTtepuana ans U3roTOBMEHHOW KOHCTPyKUumn. Ecnu
pacyeTHble HanpsXeHusa npesbiwatT 75 % npegena TekydecTu maTtepuana, SOSMKHO ObiTb
NpPoBeAeHO WUCMbITaHWe MNPOTOTUMNA KOHCTPYKUUKU C MCNOSIb30BaHUEM TEH30METPOB WUIu
apyroro nogo6Horo obopyagoBaHus.

22.7 MapkupoBka.

22.7.1 Cnocob MapkuMpoBKM cocyda MOA4 AaBfieHNMEM He OOIKEH NpUBOAUTL
K BO3HVKHOBEHWIO MECTHbIX KOHLIEHTPaTOPOB Hanps>KeHUN.

23 BKITAOHbIE NrPY30BbIE EMKOCTU TUMNA C

23.1 OCHOBbI NPOEKTUPOBAHUS.

23.1.1 OcHoBOW [nsi NPOEKTUPOBaHWS BKMagHbIX Ipy30Bbix emkocten Tuna C
SBMSETCA WCMNOMb30BaHWE KpUTEpUeB ANA COCYyAOB NOo4 [AaBrieHuMeM, AOMOfHEHHbIX
KpUTEPUSMU MEXAHWKM paspylleHnin n TpelumHoobpasoBaHus. MuHuMManbHOe pacveTHoe
naeneHue, onpegensemoe B 23.1.2, npegHasHadeHo Ans obecrneyeHus Toro, uYToObI
ONHaAMUYeckne HanpshkeHus OoCTaBanvCb [OOCTAaTOMHO HU3KUMKW, CTem 4Tobbl ntobon
NU3HavanbHbIM  Oed)ekT MOBEPXHOCTU 3a BpemMs 3KCchfyaTauuum [rpPy30BON  E€MKOCTU
He pacnpocTpaHsncsa 6onee, 4emM Ha NOSIOBMHY TOMLUMHbI.

23.1.2 PacyeTtHoe paBneHne napoB, MIla, [OMKHO COCTaBnsATb He MeHee
onpegeneHHoro no gopmyne

P, = 0,2 + AC(p,)*5, (23.1.2-1)
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roe A = 0,00185(0,,/Ady)?; (23.1.2-2)
Om — pacyeTHoe NepBMyYHOe MeMBpaHHOE HanpsKeHne;
AcA — [ornyckaemoe AuHaMuyeckoe MeMBpaHHOe HarpshkeHue (OBoiHas amnnutyaa npu

ypoBHe BeposiTHocT @ = 107%) u pasHoe:
55 MMNa ansa pbeppnToNepnmUTHLIX, MApPTEHCUTHBLIX N ayCTEHUTHbLIX CTanewn,;
25 MMNa gns antommnHueBbix cnnasoi (5083-0);

c — XapakTepUCTUYECKUI pasMep eMKOCTW, MPUHMMaeMbIn kak Hanbonblias BenMymMHa us
cnegywowmx: h, 0,75b nnun 0,451,

h — BblCOTa rPYy30BOM €MKOCTU (pasMep B BEPTMKaNbHOM HanpaBfeHUn OTHOCUTENbHO
cyaHa), m;

b — LUMPVHA TPYy30BON €MKOCTU (pa3mep B NOMEpeYyHOM HarnpasBfeHWM OTHOCUMTENbHO
cyaHa), m;

l — AnvHa rpy3oBON €MKOCTM (pa3mep B MPOAOSIbHOM HarpasrieHUn OTHOCUTENbHO
cyaHa), m;

pr — OTHOCUTEMbHAst MMOTHOCTb rpy3a (p, — QAN MPEecHoW BOAbI) MPWU pPacyeTHOM
Temneparype.

Korga crneundukaumMoHHbIN pacHeTHbBIN CPOK aKCMyaTaunm rpy3oBOn eMKOCTM OTBeYaeT
KONMYeCTBY BOSHOBBLIX UMKIOB, MpeBbiwatowemy 108 BenuuvHa Ac, QnOomkHa O6biTb
OTKOppEeKTMpOBaHa Tak, u4ToObl OTBeYaTb OKBMBANEHTHOMY TpemHOObpa3oBaHuIo,
COOTBETCTBYIOLLIEMY CPOKY 3KCryaTauuu.

23.1.3  Peructp MoXeT NPUCBOUTbL PY30BON €MKOCTW, OTBEYaloLen KpUtepusiMm no
MUHUMarbLHOMY pacdyeTHOMY AasrieHuio (cM. 23.1.2) ans rpysoBon emkocty Tuna C, tun A
mnm Tun B B 3aBUCMMOCTM OT KOHUrypaumm €emMKOCTU W YCTPOWCTBaA €€ Oonop WU
COEANHUTESTbHbBIX KOHCTPYKLUUMA.

23.1.4 Ecnn npegnonaraeTca  nepeBO3ka  Py30OB, HEe pernameHTUpOBaHHbIX
Kogekcom! 1 npu 9TOM MMERLMX OTHOCUTENbHY MMOTHOCTL Gonblue 1,0, HeobGxoanmo
yOOCTOBEPUTLCA B TOM, 4YTO YABOEHHAs aMnnuTyga HanpsXeHWn B CTEHKe [py30BOW
€MKOCTU (nepBrnYHOM Bapbepe) AGm, CO30aHHbIX MaKCUManbHON pasHULEN OMHAMUYECKOro
JasneHus AP, He npeBbiWaloT JONYCTUMYKO YOBOEHHYIO aMnnutygy AUHaMUYeCcKux
HanpsXXeHUN B CTEHKE eMKOCTU ACa, Kak ykasaHo B 23.1.2, TO eCTb

Aoy, < Adgy. (23.1.4-1)

PasHuua guHamuyeckoro gaesnenus AP, Mla, gormkHa onpeaensatbcd no dopmyne

AP = LOZYW(OQHZM— aBZZBZ)' (2314-2)
roe y — MakcumMarbHas NoTHOCTb XWUAKOro rpyaa, kr/M3, Npu pacyeTHon Temnepartype;
ag,Zg — cM. 28.1.2 v puc. 23.1.4,
ap1,Zgy — 3HAYEHWs 4 M Zg Onpedensioye MakcmasbHOe BHYTPEHHee AaBlieHNe XWOKOCTM
(Pgd)max, M. 28.1;
aBZ,ZBZ — 3Ha4yeHunda ag ”n ZB onpegendwuime MMHMManbHoe BHYTpPEeHHee AaBlieHne XUOKOCTU

(Pgd)min, cM. 28.1.

Ona Toro, 4TOObl OLEHUTb MaKCUMarbHY pasHWULY AMHaMUYECKOro AasneHus AP,
HeoOxoAMMO caenatb pacyeTbl AfAA  MOMHOro  guanasoHa 3funca  YyCKOPEeHuwn,
B COOTBETCTBUM CO CXeMOW, yKazaHHOW Ha puc. 23.1.4.

1 [ononHuTenbHble TpebosaHua cornacHo YU MAKO GC7.
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BEPXHAA HACHb 2PY3060il eMKOCIN
npu b=b1
BEPXHASA HACTID
b2 bl 2DV30GOI eMKOCTil
npu b=b2

ab2

abl 7Zbl

Zb2
y b2 bl

MOYKA OagIeHa

Puc. 23.1.4
Cxema onst onpefeneHns pasHuLibl AUHAMUYECKOro AaBneHns

23.2 TonwuHa o6LnBKM.

23.2.1  TonwwmHa obLwmBKK JOmMKHA ObITb CriegyoLwen:

A ONA COCyndoB Mo AaBrieHMeM TOsLWKWHaA, paccynTaHHas B cooTBeTcTBumM C 23.2.4,
OOIMKHA paccMaTpuBaTbCA B Ka4yeCcTBE MWHMMAanbHOM TOMWMHbI nocne obpaboTkn, 6e3
Kakux-nnbo otpuuaTenbHbIX 4OMYCKOB;

.2 Ona cocygoB noA OaBfeHWeM MUHUMarbHasi TOMwMHa OOGLIMBKA WU FOPFIOBUH,
BKMoYast HaabaBkn Ha KOPPO3uMto, nocne 06paboTkM He AoMKHA ObiTb MeHbLUe 5 MM — ansa
yrnepoaucTo-MapraHUOBUCTbIX U HUKENEBbIX cTanen, 3 MM — Ana ayCTEHUTHbIX cTanewn
n7 MM — ans antoMUHUEBbLIX CNaBOB;

.3 npu BbINOSIHEHUN TMPOBEPOK M UCMbITAHUA MpM MNOMOLLM HepaspyLlatoLLmnx
MeToaoB, YnoMaHyTbiXx B 3.9 4vactu IX «Matepuansl n cBapka», KoaddULMEHT
3OPEKTMBHOCTU CBAPHOrO COEAMHEHUNSA, WUCMNONb3yEMbIN B pacdeTax B COOTBETCTBUU
€ 23.2.4, npuHumaeTcsa paeHbiM 0,95. 310 3HayeHne mMoxeT OblTb yBenudeHo go 1,0 npwu
yyeTe gpyrmx aktopoB, Takmx Kak UCMonb3yemMblin MmaTepuarn, TUn coeauHeHui, npoueaypa
CBapKM M TuN Harpy3ku. [na TexHonorn4eckmx coCydoB MNOA OaBfeHWEM [OMnycKaklTcs
YaCTUYHbIE MCMbITAHUS MNpY NOMOLUM Hepaspylwawwmnx MeToOoB, HO He MeHee 4YeMm
B obbeme, ykasaHHOM B 3.7 4dactm IX «MaTtepuanbl 1 cBapka», B 3aBUCUMOCTU OT TaKuX
¢aKkTopoB, KaK MCNOoNb3yeMblll Matepuarn, pacdeTHas Temnepartypa, Temnepatypa norepu
MaTepuariom W3roTOBMEHHON KOHCTPYKUUW BSA3KMX KayecTB (TemnepaTtypa Hynesow
NNacTUYHOCTK) U TUN nNpouenypbl COOPKM N CBapKn, OOHAKO B TAKOM crydae AofmkeH ObiTb
NPUHAT KoadpduumeHT adbdekTnBHocTn He 6onee 0,85. [na cneumanbHbIX MaTepuanos
3Ha4yeHMs1  yKasaHHOro  KoadpdumumeHta AOMKHbl  OblTb  CHWMXEHbI B 3aBUCMMOCTU
OT YCTAHOBMEHHbIX MEXaHNYECKMNX XapaKTEPUCTUK CBAPHOrO COEANHEHUS.

23.2.2 B pacyeTtax BHYTpPEHHEro AaBrfeHUs [AOSMKHO OblTb YYTEHO pacyeTHoe
JaBlieHne XUAKOCTN, onpeaeneHHoe B 13.2.

23.2.3 PacueTHoe BHellHee pAaBneHne P., Mlla, ucnonb3yemoe ANA NPOBEPKU
COCydoB nop AaBreHMeM Ha npeameT NoTepu YCTOMYMBOCTU, AOIMKHO ObiTb He MeHee
onpegensemoro no gpopmyne

Pe:P1+P2+P3+P4,, (2323)

roe P, — YCTaHOBOYHOE [aBneHMEe BaKyyMHbIX MpPefOXpPaHUTENbHBIX KnanaHoB. [ns cocyaos,
He 060pyL0BaHHbLIX BaKyyMHbIMU NpegoxXpaHUTeNbHbIMU KnanaHamu, P1 onpepensieTcs no
METOAUKE, COrnacoBaHHOM Pernctpom, Ho JOJMKHO NpuHMMaTbes He meHee 0,025 MIMa;
P, — ycTaHOBOYHOE [aBreHve npeaoxpaHnTenbHbIX KnanaHoB ans cbpoca aaenexust (PRV) ans
MOSTHOCTLIO 3aMKHYTbIX MOMELLEHWIA, TAe HaxoaATCsl cocyabl NOoA4 AaBrieHnemM, nnbo yacTtm
COCyOOB NoA AaBreHnemMm, B Apyrux cnyyasax P2 = 0;
P; — cxumatowme ycunms B o6LLIMBKE MNKU Ha oBLUIMBKE BCNEACTBME BECA U CXKaTUsi TEPMUYECKON
n3onsaumm, Beca OOLUIMBKM, BKIKYasi BeC HaabaBKM HA KOPPO3WD, M MHble pasfvyHble



lpasuna knaccughukayuu u nocmpouliku cydos 0511 Mepe8o3KU CXUXEHHbIX 2a308 HalueoM
(vacmb V)

60

BHELLHVE Harpysku, Bbi3blBaloLLMe BHELUHEE AaBneHne, KOTOPbIM MOXET ObiTb NOABEPrHYT
cocyq noA AasBneHneM. OTW Harpysku BKIHOYAOT, HE OrpaHnYMBasiCb 3TUM, BEC KyrMorios,
Bec BaleH n TpybonpoBoAoB, AeNCTBME rpy3a NpU YAaCTUYHOM 3aNOMHEHWUW, YCKOPEHUS 1
Aedopmaummn kopnyca cygHa. Kpome TOro, JOMKHO ObiTb YYTEHO MECTHOe BIUSHWE
BHELLUHEro W/Wnn BHYTPEHHEro AaBMNeHns; 1

P, — BHellHee gasneHune ctonba BoAbl ANs COCYAOB NOA AaBMEHMEM MW YacTu COCyAOB MOA
AaBrneHneM, HaxodsLMXCS Ha OTKPbITbIX nanybax (HakaT BoAbl Ha COCYAbl); B ApPYrux
cny4vaax P4 = 0.

23.2.4 Pasmepbl anemeHToB, onpegensiemble BHYTPEHHUM AdaBfieHWeM, OOSMKHbI
paccunTbiBaTbCA Criegylowmnm obpasom: AOMKHbI ObiTb onpefeneHbl TonwmHa u dopma
yacTen CoCydoB MOA4 [OaBrfieHUEeM, MOABEPXKEHHbIX OEWCTBUMIO BHYTPEHHEro AaBreHus,
ykasaHHoro B 13.2, Bkmoyasa dnaHubl. 3T pacyeTbl AOSMKHbl OblTb BO BCEX Cryyasx
OCHOBaHbl Ha MPUHATOM MeTo4e MPOEKTMPOBaHUS cocydoB nog gaeneHuem. OTBepcTusi
B YacTAX COCYAOB MOA AaBrfieHUEM, MOABEPXXEHHbIX OENCTBUIO LaBnNeHusi, OOIMKHbl ObiTb
nogkpenneHsbl.

23.25 [omkeH O6biTb BbIMNOSIHEH pacyeT HanpsKeHWn, BbI3BAHHbIX OEWCTBUEM
CTaTUYECKUX U ANHAMNYECKNX Harpy3okK, C y4eTOM CleaytoLLero:;

.1 pasmepbl 39neMeHTOB cocyga noA AaBreHMeM [AOSMKHbl ObiTb onpefeneHbl
B cootBeTCcTBUMU C 23.2.1 — 23.2.4 1 23.3;

.2 [OOIMKHbl ObiTb BbIMOMHEHbI pacyeTbl HAarpy3oK U HanpskeHUA B panoHe Oonop u
y3nax coeavHeHusi 06ono4vkm c onopamu. Mpyu 3TOM OOSMKHbI UCNONb30BATLCS 3HAYEHWUS
Harpysok, ykasaHHble B pasg. 12 — 15, B 3aBMCUMOCTM OT TOro, YTO NPUMEHUMO. 3HaYEeHUS
HanpsPKEHWN B pariOHE OMOPHbLIX KOHCTPYKUWA OOSMKHbI  OnpedensitTeCa N0  MeTOAUKe,
cornacoBaHHoln Peructpom. MoxeT ObiTb NOTpeboBaHO NpoBeAEHUE pacyeTa yCTanoCcTHOM
OONroBEeYHOCTY;

.3 AOIMKHbI ObITb YYTEHbI BTOPUYHLIE HANPSHXKEHUS N TEPMUYECKNE HAMNPSKEHWS.

23.3 YcnoBue npenenbHOro COCTOSIHUA.

23.3.1 lMnacTtuyeckoe gedbopmnpoBaHme.

[na BKkNagHbIX rpy3oBbIX eMKoCcTen Tuna C Aonyckaemble HanpsbkeHUs He OOSTKHbI
npesbIWaTh:

m <1 (23.3.1-1)
o, < 1,5f; (23.3.1-2)
op < 1,5f; (23.3.1-3)
o, + op < 1,5f; (23.3.1-4)
Om + op < 1,5f; (23.3.1-5)
Om + op + g4 < 3,0f; (23.3.1-6)
o, + 0, + g4 <3,0f (23.3.1-7)
roe Om — 9KBMBamNeEHTHbIE NepBUYHbIE 00LMe MembpaHHbIe HaNPSHKEHNS;

0, — 9KBWBAEHTHbIE NEPBUYHbIE MECTHBIE MEMGPaHHbIE HAMPSHKEHWSI;

0p — 9KBMBAmNEHTHbIE NEPBUYHbIE HANPSHKEHNA Npy u3rnbe;
05 — OKBUBAmNEHTHbIE BTOPUYHBIE HAMPSXKEHUS;
f — meHblwas ns sBennuuH (Rm/A) nnn (Re/B),
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Rm 1 Re, kak onpegerneHo B 18.2.4. OnpegeneHne Kateropnin HanpsbkeHUm Om, O, Op U
Oy — cM. 28.3. 3HayeHua KO3(PPULMEHTOB HanpsikeHun A n B gomkHbl ObiTb yKasaHbl
B MexayHapo4HOM cBMOETENbCTBE O MPUroQHOCTU CyAHa K MepeBO3Ke CXKWKEHHbIX ra3oB
HaNMBOM M OOJMKHbI UMETb MMHMMASbHbIE 3HaYeHUs, ykasaHHble B Tabn. 23.3.1.

Tabnuuya 23.3.1

HuvkeneBble 1 yrnepoamncro-
AyCTEHUTHbIE CTanu AntoMUHMEBBIE CMNaBbl
MapraHuoBUCTblEe cTanm
A 3 3,5 4
B 1,5 1,5 1,5

23.3.2  Kputepuu gns notepy yCTOMYMBOCTWU OOSMKHbI OblTb CnegylowmnmMmn: TonwmHa
n cpbopma cocyaos nof AaBrieHUEM, NOABEPXKEHHbIX JENCTBUIO BHELLHEro AaBNEeHUs U UHbIX
Harpy3ok, BbI3blBalOLUX CKMUMAOLME HanpsKeHUs, OOIMKHbl OCHOBbLIBATbCA Ha pacyeTax,
B COOTBETCTBUMN C 0000OpeHHON Permctpom MeToamKon OLEHKM YCTOMYMBOCTU COCYAOB Mop
JaBfeHneM, 1 AOoMKHa YYMThIBaTbCA PasHULy Mexay TeopeTU4eCcKMMn U AeNCTBUTESNbHBIMU
HaNPsPKEHNAMN  NOTEPU  YCTOMYMBOCTW, OOYCMNOBMEHHYK HenapannenbHOCTbI  KPOMOK
NNacTvH, OBaNbHOCTLID WM OTKNOHEHUAMM OT reOMeTPUYECKU MPaBUMbHON OKPYXHOCTU
B npefeniax KOHKPEeTHbIX Oyrn Unu xopAasbl.

23.3.3  [donycTuMble HaMNpshkeHUs1 B KONbLAX KeCTKOCTU?.

[na ropmnsoHTanbHbIX UUIMHOPUYECKUX E€MKOCTEWN, WU3rOTOBMEHHLIX W3 Yrnepoaucto-
MapraHueBoW CTanu, OnupalwLWMxca Ha cennoobpasHble Onopbl, 3KBMBANEHTHbIE
HanNpshkeHUs B KOMbLAX >KEeCTKOCTWU, pacCYUTaHHble METOLOM KOHEYHbIX 3fIEMEHTOB
He [OIMKHbl MpeBbIWaTh Cneayowmx 3Ha4YeHUI:

O, < Oalls (2333'1)
roe oau = min(0,57R,,; 0,85R,), (23.3.3-2)
0, = +/ (o, + 0p)% + 372), (23.3.3-3)
0, — O9KBMBaneHTHble HanpsbxeHus no Musecy, Mla;
0, — HOpMarnbHoe HanpsikeHne, MIMa, BAONb OKPY>XHOCTU B KOMbLIE XECTKOCTH;
o, — wn3rnbatollee HanpsxeHve, MIMa, BOONb OKPY>KHOCTU B KOMbLIE XECTKOCTH;
T — KacaTenbHoe HanpsbkeHue, MIMa, B KonbLe XeCTKOCTU; U

R,nR,—cM. 18.24.

3HayeHns1 3KBMBANEHTHOIO HanpsPKeHUs o, OOMKHbI ONpeaenaTbCAa no BCen ANUHE
KonbLa >XeCTKOCTW AN OO0CTaTOMHOro KONMMYecTBa pacyeTHbIX criyyaes, No rnpoueaype,
cornacoBaHHon ¢ Peructpom.

23.3.4  [onyweHusa npu pacyeTe KonbLa.

KonbLo XeCcTKOCTM OOSMKHO paccMmaTpuBaThCs Kak konbleBas 6anka, cdopMmpoBaHHas
CTEHKOW, MOJIKOW, HaKnagHbIM JIMCTOM, ECITM UMEETCS, U NpunerarLen o6LUNBKOMN.

OdhhekTMBHAA WIMPUHA NpueraloLwen oOLINBKA OMKHA OnNpenensTbCs Creayrolmnm
oGpasom.

A [Ons umnuHgpuyeckomn 060NoYKK:

adpdheKTUBHAA WMPUHA, B MM, He Boree, YeM 0,78+/rt ¢ Kaxaon CTOPOHbI CTEHKM,
roe r — cpegHuin paguyc LUMNnMHOPUYEcKon obonoykn, Mm, n t — TonwmHa o60NouKM, MM.
HaknagHom nucTt, ecnu YyCTaHOBMEH, MOXeT OblTb BKMIOYEH B Npegenax [gaHHOro
paccTosaHus;

1 2.3.3-2.3.6 — pononHuTenbHble TpeboBaHusa cornacHo Y MAKO GC8.
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.2 [Ona npogonbHbiXx nepebopok (B criyyae MNPUMEHEHUSI CMEXHbBIX TPY30BbIX
eMKocTen):

apbeKkTMBHAA WMpMHA [OOMKHA OnpedensitbCA TakMMm e obpasoMm, Kak ang
UunuHgpuyeckon obonoydkn. B kayectBe OPUEHTUPOBOYHOIO 3HAYEHUST MOXET NPUHMMAaTbLCA
paccTosiHne, paBHoe 20t, C KaXaow CTOPOHbI CTEHKMU, rae t, — TonwmHa nepebopkun, Mm.

K KonbLy »eCTKOCTW, BAOMb KacaTeNbHOW K KOHTYPY C KaXOOW CTOPOHbI KonbLa,
HeobxoOUMO nMpuknagbiBaTb HaArpysky OT KacaTerbHbIX HamnpsiKeHUn,  BO3HUKAKOLLMX
OT nepepesbiBaloLLen Cunbl, AOEUCTBYIOWEN B rpy3OBOW €MKOCTW, W onpeneneHHbIX
Mo 3aKOHY NAapHOCTU KacaTerlbHbIX HanpPsXXeHUN.

23.3.5  [Ins pacyeTa cun peakumm onop Heo6Xo4nMO yunTbiBaTh criegytoLlee:

yrnpyroctb mMaTepuana onopbl (CpegHun criorM MOXeT ObiTb caenaH M3 gepeBa wnu
aHanornyHoro matepuana);

M3MEHeHMe B KOHTAKTHOW  MOBEPXHOCTW  FPy30BOM  €MKOCTM W1 orop, WU
B COOTBETCTBYHOLLEN CUMe peakuuu, Uu3-3a TEepMUYECKOro CXaTus rpy3oBON €MKOCTHU,
ynpyrux gecopmanmii rpy3soBon eMKOCTU U MaTepuarna onop.

WtoroBoe pacnpegeneHuwe cun  peakuuMm B OMopax He JOJDKHO — MoKasblBaTb
pacTarmsaroLmMx YCUIni.

23.3.6 Konbua ecTKOCTWM AOOSMKHbl NOABepratbCs MPOBEPKE Ha  MNOTEpH
YCTOMYUBOCTMW.

23.4 YcnoBue ycTanocTHOM JONrOBEeYHOCTM!.

23.4.1 [Ons BKnagHbiX rpy3oBbiX emkocTen Tuna C KpynHoOro pasmepa, ecnu
Temnepatypa rpy3a npu atMmocdepHoM pJaBneHum Hwxke -55 °C, Peructp moxet
notpeboBaTtb [OOMOMHUTENbHYIO MPOBEPKY C Uenblo obecneyeHns ux COOTBETCTBUS
TpeboBaHusm 23.1.1 npy AENCTBUN CTATUYECKUX N ANHAMUYECKNX HANPSKEHUNA.

23.5 YcnoBne aBapuMHOro COCTOSIHUA.

23.5.1 [py3oBble €MKOCTM M KX OMNOpbl AOSMKHbI ObITb paccyMTaHbl Ha OencTeve
aBapUHbBIX Harpy3oK 1 pacyeTHbIX YCNOBUKW, YKa3aHHbIX B 3.4.3 1 pasg. 15, B 3aBMCUMOCTU
OT TOro, YTO MPUMEHNMO.

23.5.2 Tllpn pencTBMM aBapuiHbIX Harpy3ok, ykasaHHbIX B pasg. 15, HanpskeHus
OOJMDKHbI  OTBeYaTb  KpUTEpUAM  MPUEMKM, YyKasaHHbiIM B 23.3.1, COOTBETCTBEHHO
MOAMMULNPOBAHHBIM, C y4eToM Bonee HU3KOM BEPOSTHOCTU UX BO3HUKHOBEHWSI.

23.6 UcnbiTaHus.

23.6.1 Kaxxgbin cocyn noa JaBneHnem JOImKeH ObITb NoaBEPrHyT
rmapocTaTtnyeckoMy WUCMbITaHUIO [aBrfieHUEM, U3MEPSEMbIM B BEPXHEN 4acTu rpy30BbIX
€MKOCTEN, HO He mMeHee 1,5P,. PacyeTHble nepBuYHbIE MeMOpaHHble HanpsKeHns
B YCNOBUSIX UCMbITAHUI He JOrmkHbl npeBbiwate 90 % npegena TekyvyecTn matepuana (B
nobor Touke KOHCTpyKuun). Ecnn pacyeTHble HanpsixkeHus npesbiwaloT 75 % npegena
TEeKy4yecTu maTepuana, AOSPKHO ObITb NPOBEOEHO UCMbITaHMe NpoToTMNa AN COCYAOB MNOA
JaBneHnem WHon ¢opMbl (OTAMYHOM OT NPOCTON UMNUHOPUYECKON Wnn chepnyeckon)
C MCMONb30BaHNEM TEH30METPOB UMW APYroro NPUrogHoro obopyaoBaHus.

23.6.2 TewmnepaTtypa BOAbl, UCMOJIL3YEMOW NPU UCMNbITAHUW, OOMKHA OblTb HE MEHee
yem Ha 30 °C BblLIEe KPUTUYECKON TEMNEPATYPbl OXPYNYMBaHUA MaTepuana.

23.6.3 Bpems ucnbiTaHua nog OaBneHMEM yCTaHaBnMBaeTCs M3 pacyeTa 2 4 Ha
Kaxkgble 25 MM TOMLLWHbI CTEHKN €MKOCTU, OHaKO He MeHee 2 u.

23.6.4 Mpn HeobxogMmoCTU cocyapbl Nnod OasreHveM, codepkalime rpys, MoryT ObiTb
NoABepPrHyThI TMOPONHEBMATUYECKUM UCTILITAHWUAM MPK YCNOBUSAX, YKa3aHHbIX B 23.6.1 — 23.6.3.

23.6.5  Ycnosus ucnbiTaHWsA rpy30BbiX eMKOCTeN ¢ 6onee BbICOKMMU OOMYyCKaeMbIMU
HaNPsPKEHNAMN MOTyT ObITb U3MEHEHbI B 3aBUCMMOCTM OT TEMMNepaTypbl 3JKCnnyatauuu.
YKasaHHble ycrnoBusi JOMKHbI ogobpeHbl PeructpoM. MNpun 3ToM AOMKHBI B NOMIHOM o6beme
BbINOMHATLCS TpeboBaHua 23.6.1.
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23.6.6  [locne 3aBepLUeHNA N3rOTOBMEHUA U COOPKN KaXKAbI COCya NOA AaBreHUeM
N CBsI3aHHasi C HUM apmaTtypa LOMKHbl O6bITb NOABEPrHYTbI COOTBETCTBYIOLLEMY UCMbITAHWUIO
Ha HENPOHMLAEMOCTb, KOTOPOE MOXeT ObiTb OObEAMHEHO C UCMbITAHMEM [OaBNEHUEM,
yKasaHHbIM B 23.6.1.

23.6.7 BO3MOXHOCTb nMpoBefeHUs1 MHEBMATUYECKUX WCMbITAHUA COCYAOB Mof
OaBfeHNeM, KpoOMe T[py30BbIX €EMKOCTEW, [oikHa ObiTb cornacoeaHa Peructpowm.
McnblTaHms OOMKHbI 4ONYCKaTbCA TOSMbKO ANsl TEX COCYA0B, KOTOPbIE CNPOEKTUPOBaHbI UK
noagepXmnBaloTCa Ha onopax Takum obpas3om, 4YTO HamnofHEeHWE WX BOOOW SABnsieTcs
Hebe3onacHbiM, nuMbo ana  cocydoB, KOTOpble  He MOryT  ObiTb  OMOPOXKHEHbI
W NnpedHasHayeHbl  ANs  3Kchnyatauuu,  UCKMYalowen  npucyTcTBME  OCTaTKOB
ucnblTaTeNbHOMO BELLECTBA.

23.7 MapkupoBka.

23.7.1 Cnoco6 MapkupoBKM cocyda nMO4 MAdaBfiEHWMEM He OOIMKEH NpUBOOUTL
K BO3HMKHOBEHMIO MECTHbIX KOHLIEHTPATOPOB HaMNpPsXKeHUM.

24 MEMBPAHHBIE N'PY30BbIE EMKOCTH

24.1 OCHOBbI NPOEKTUPOBAaHUSA.

24.1.1 OcHoBon and pacyeta MeMOpaHHbIX CUCTEM XpaHEHUs rpy3a SBNSAeTcs
NPUHUKMN, npegnosiaraloWwnin  KOMNEeHcaumo TEPMUYECKMX WMAN UHBIX pacCLUMPEHUs Unu
cxatusa 6e3 co3gaHms Ype3MepHOro pMcka NoTepu HENPOHMLAEMOCTM MeMOpPaHBbI.

24.1.2 [Ona gemMOHCTpaumm (QyHKLMOHANBHOCTU CUCTEMbI MPW JKCMNyaTauMOHHbIX
YCNoBUSAX, yKasaHHbIX B 24.2.1, OOMKEH UCNOMb30BaTbCA CUCTEMHbIN NOLX0L, OCHOBAHHbIN
Ha aHanuae u UCMbITaHusAX.

24.1.3 Ecnn Ttemnepatypa rpysa npu atMocdepHom pasrneHmnm Huke —-10 °C,
OOIMKeH OblTb MPeayCcMOTPEH MOSHbIA BTOPUYHLIA OGapbep B COOTBETCTBMM C pasg. 5.
BTopuyHbI 6apbep AomkeH ObiTb CNPOEKTMPOBaAH B COOTBETCTBUM C pass. 6.

24.1.4 PacuyeTHoe paBneHue napoB Py 06blMHO He gormkHO npeBbiwaTth 0,025 Mlla.
Ecnn pasmepbl cBA3en koprnyca COOTBETCTBYHOLMM OOpa3oM yBENWYEHbl U y4yTeHa
NPOYHOCTb NOOAEPXKMBAIOLEN TEPMUYECKON M3onsaumn, 3HadeHne Py mMoxeT 6biTb
yBenu4eHo, Ho He Bonee yem go 0,07 Mla.

24.1.5 OnpegeneHne meMBpaHHbIX rPy30BbIX EMKOCTEN HE UCKIoYaeT KOHCTPYKLUUA,
NCNonb3yLwmx MembpaHbl M3 HemeTann4yeckux maTepuanoB, MO0  KOHCTPYKLUWWA,
B KOTOPbIX MeMBpaHbl BKIHOYEHbI NN BCTPOEHbI B TEPMUYECKYIO U3ONALMIO.

24.1.6  TonwwmHa membpaH oObl4HO He OoMmkHa NpeBbiwaTb 10 Mm.

24.1.7 Lnpkynaumsi MHEPTHOro rasa 4epes3 MNPOCTPAHCTBO OCHOBHOW M30M8UMA U
NPOCTPaHCTBO AOMOMNHUTENBHOW M3ondauum B cootBeTcTBuM € 6.2.1 yactn VI «Cuctembl 1
TpybonpoBoAbl» JormkHa ObITb AOCTAaTOMHOM C LUEnbi  BO3MOXHOCTU 3P EKTUBHOIO
NCNoNb30BaHWs CPeACTB OBHapYXXeHWs rasa.

24.2 YcnoBusa npoeKkTupoBaHus.

24.21 [JomkHa OblTb OCylleCcTBNeHa OueHka nocneacTBuMi  MNoTeHUManbHbIX
NPOVCLLECTBUA, KOTOpble MOryT MPMBECTU K MNOTepe HenpoHuuaemoctn membpaH ans
XMOKOCTM B Xo4e cpoka mx akcnnyatauuun. OueHka AOMKHa BKMYaTh (HE OrpaHMyYnMBasicb
nmmn), cnegyroime:

.1 npowucliecTBus, CBsAI3aHHbIE C NPeAenbHOM MPOYHOCTLIO:

O0TKa3 membpaH BCreacTBME pacTaKeHWs;

KOMMNPECCUOHHOE paspyLUeHne TEPMUYECKON N30NALMM;

TEPMUYECKOE CTapeHUE;

HapyLleHue coeaNHEHNA TePMUYECKON N30NALUN C KOHCTPYKLNAMU KOopryca;

HapyLeHne coeguHeHnss MeMbpaH ¢ CUCTEMOW TEPMUYECKOW U30MNALNNK;
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L€NTOCTHOCTb BHYTPEHHMX KOHCTPYKLUIA N UX OMOPHbBIX KOHCTPYKUWUIA; 1

0TKa3 nogaepKmBatoLLMx KOHCTPYKLUWIA Kopnyca;

.2 NPOVUCLLECTBUSA, CBA3AHHbIE C YCTanoCTbiO:

yCcTanoctb MeM0OpaH, BKMoYas CTblKM W COEAVHUTENbHbIE 3NIEMEHTbl C KOHCTPYKLUMSMM
Kopnyca;

TpewmHoobpa3oBaHNe TEPMUYECKON N30NSALMIN YCTANOCTHOrO Xapakrepa;

YCTanoCTb BHYTPEHHNX KOHCTPYKLUUA 1 MOOOEPKUBAIOLLMX UX KOHCTPYKLNIA; U

TpewmHoobpa3oBaHNe BHYTPEHHNX BOPTOB, BeayLLee K NOCTynneHno 6annactHon Boabl;

.3 MpOMCLLECTBUS aBapuUNHOro xapakrepa:

aBapuirHoe MoBpeXAeHne MexaHU4ecKoro xapakrepa (Takoe kak nageHve npeameToB
BHYTPW €MKOCTU B NpoLiecce aKcnnyaTauum);

aBapurHoe co3gaHve M30bITOYHOro AaBrfieHWs B MPOCTPaHCTBAX TEPMUYECKOM
n3onaunu;

aBapurHOe paspexeHne B EMKOCTU; U

aBapuviiHoe NOCTynfneHne Boabl Yepes BHYTPeHHMe GopTa.

[MpoeKTHble peLleHns, B KOTOPbIX OOWHOYHOE BHYTPEHHee npouclectsMe Morno Obl
Bbl3BaTb OAHOBPEMEHHbIN BbIXOA4 M3 CTPOS UMW creaylolme OAuMH 3a APYrMM BbIXOoAbl U3
cTposi 06enx membpaH, He AonyckarTcs.

24.2.2 B npouecce peanusaumm npoekta A0mkHbl OblTb YCTaHOBMEHbI HEOOX0ANMbIE
dusnyeckne cBONCTBA (MexaHMYecKne, TepMUYecKkne, XMMUYEcKMe n T.4.) maTepuanos,
MCMNOrb3yeMbIX B COCTaBe CUCTEMbI XpaHEHUS rpy3a B COOTBETCTBMN C 24.1.2.

24.3 Harpy3ku 1 nx kombuHauum.

24.3.1 Ocoboe BHMUMaHME [OOIMKHO ObiTb  yOerneHo BO3MOXHOW  MoTepe
KOHCTPYKLMAMM TPY30BOW €MKOCTU LIeNOCTHOCTM BCneactsne u3bbITOMHOro AaBrieHus
B MexbapbepHOM MNPOCTPaHCTBE, BO3MOXHOrO BaKyyma B rpy30BOM €MKOCTW, MfieckaHus
rpysa, BNMsaHUA Bubpauum koprnyca unm nrobon KoMonHaLumm ykasaHHbIX NPUYKH.

24.3.2 MeToanka onpefeneHns gMHamMMUYecKoW Harpy3kuM Ha CTEHKM OT MrlieckaHusi
rpysa npu 4acTUYHOM 3amnofIHEHUWN TPY30BOM €MKOCTU MeMOpaHHbIX rpy30BbIX emkocTen?
OOJDKHa COOTBETCTBOBATL CrneayrowmmM (OyHKUMOHaNbHbIM TpeboBaHmaM:

.1 meToguKa [JoOMmKHa cogepxaTtb WHgopmaumio 006 MCXOOHbIX TEXHUYECKUX
napameTpax, XapakTepusylLlMx 3JKChnyaTtauuio CygHa B TedeHuMe BCEero Cpoka CrnyxoObl,
BKtoYas

rnaBHble pa3MepeHns CyaHa;

reomeTpuyeckne pasmepbl rpy30BbIX €MKOCTEW Ha nepBuYHOM Bapbepe, nonoxeHve
€MKOCTEN MO ASIMHE U NO LWNPUHE CYAHa;

3Ha4YeHUs NNOTHOCTM U KNHEMATUYECKON BA3KOCTU rpy3a;

BblOpaHHbIe pacyeTHbIE YPOBHU 3aMOfHEHUSA EMKOCTEN;

CKOPOCTb ABWXXEHUS Cy4HAa U 3aKOH pacrnpeaeneHns KypcoBbIX YrioB;

XapaKTEPUCTUKM CryvyaeB 3arpy3kM cydHa (MOonoXeHWe UeHTpa TSKeCcTM U LeHTpa
BEMNWNYUHbI, MeTaLeHTpUYecKkas BbicoTa);

CTaTUCTUYECKME [AaHHble MO XapaKTepUCTUKaM HeperynsapHoro BOSHeHus (crepyet
pykoBoacTBOBaTbCA nonoxeHusamu pekomeHgauum MAKO Ne 34);

ocobble ycrnoBus aKkcnnyataumm cyaHa, npy Hannymm (NegoBbin Knacce);

.2 B obLeM cny4ae Harpysku SOMKHbI OnpeaenaTbCs Ans BCeX rpy30BbiX EMKOCTEMN,
B KOTOPbIX MPEgyCMOTPEHO YacTMYHOe 3anofiHeHne. B cnyyae Hanuuma Ha cygHe
WOEHTWMYHBbIX NO TrEOMETPUMYECKMM MnapamMeTpaM eMKOCTEW [OonyckaeTcss onpeaensTb
Harpy3kn TOMbKO ANsi TEX €MKOCTEN, B KOTOPbIX OXMAAKTCSH MaKCUMalbHble Harpy3ku npwm
nneckaHum rpysa. Npu aToM mMeToauKa AoMmkHa cogepaTb 060CHOBaHWE BbliOpaHHbIX ANs
pacyeTa eMKOCTEN C y4eTOM

1 [ononHuTenbHble TpeboBaHuA, He ykasaHHble B Koaekce.
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reoMeTpuyeckux napameTpoB U HOPMbl EMKOCTEN;

NONOXeHUs eMKOCTEW MO ANIMHE WU LUMPUHE CyAHa OTHOCUTENBLHO LEHTpa TAXKeCcTu
CynOHa,

.3 MeToguKa OOfKHa codepxaTb pacdeTbl Kaykm cygHa. B pesynbtate pacyerta
OOJKHbI BbITb NONYYEHbl XapakTEPUCTUKM KorebaTenbHbIX ABWKEHUA NPU BCEX BUAAX KAYKM
CydHa Ha HeperynspHoOM BOSIHEHUM MPUMEHUTENBbHO KO BCEM BblOpaHHbIM YCIOBUSM
akcnnyataumm (amnnuTygHO-4acTOTHbIE XapakTepPUCTUKM WNU peanusauun B mMaclitabe
BpemeHun). [Mpu pacyeTe Kadkum Joryckaetcss nNpUMEHeHWe MeToOOB, OCHOBaHHbIX
Ha TpexXMepHOW NoTeHUnanbHON Teopuun, 1 opyrux MeTOA0B pacyeTa Kavku, COrflacoBaHHbIX
¢ Peructpowm;

4 MeTogMKa OOIKHaA coaepxaTb pesyrbTaTbl MOOEMbHbLIX WUCMbITAHUW MNflecKaHus
rpy3a B pacyeTHbIX IPYy30BbIX €MKOCTAX. [lporpamma ModenbHbIX WCMbITaHWA  O0SMKHa
yAOBNETBOPSATL CreayowuM MUHUMarbHbIM TpeboBaHMAM:

OOJKHbI BbITb ONMCaHbl BCe OCHOBHbIE JONYLEHWS, NCNONb30BaHHbIE NPY NPOBEAEHUN
MOZAENbHbIX UCNbITAHWUIA;

OOIMKHO OblTb NPUBEAEHO OMNMCaHWe WCNONb3yeMOro MChbiTaTenbHOro CcTeHaa Wu
ncnonb3yemoro obopyaoBaHust Angd 3amepoB 1 06paboTkn pesyrbTaToB N3MEPEHUN;

OOIMKHO ObITb nNpuBefeHO 06OCHOBaHME BENWYMHbI MacwTabHoro KoaddpuumeHTa
Harpysku;

AOIMKHO ObiTb MOAENUPOBaHO kornebaTenbHoe OBWXEHWE CydHa Ha HeperynspHom
BOMHEHUN (XapaKTepPUCTUKM OBWMXKEHUS CyaHa MNpyv MOOENbHOM WUCMNbITaHUW [OnycKaeTcs
mMacwTabupoBaTb Ha OCHOBE KpuTepusa nogodus dpyaa);

AomkHa OblTb  OBOCHOBaHa ANUTENbHOCTb MNPOBEOEHUA  KaXOoro  MOAEeNbHOro
UCMbITaHUA 1 COCTaB NapaMeTpPOB, XapaKTEPU3YIOLLINX KaXa0e UCMbITaHWE;

.5 meToguka gorkHa cogepxaTb onucaHuve cnocoboB cTtaTUcTudeckon obpaboTkm
pe3ynbTaToB MOAENbHbIX UCMbITaHUA. [JOMmKHO ObITb NPMBEAEHO ONUCAHWE CTaTUCTUYECKMX
METOAOB, MWCMOMNb3yeMbIX ONA MOMy4YeHUss KpaTKOCPOYHbIX pacnpefernieHuin  Harpysku
OT NfieckaHms W [ONMrOBPEMEHHbLIX pacnpeaeneHnin, Heobxoaumblx ANs onpeaeneHus
MaKkcMMarsibHbIX pacyHeTHbIX Harpy30K Ha CTEHKW FPY30BOMN EMKOCTH;

.6 nNpn onpegeneHMM  MakCMMarslbHbIX  pPacyeTHbIX  Harpysok Moryt  ObITb
NCnomnb30BaHbl pesynbTaTbl MOAENbHbLIX UCMbITAHWUIA, BbIMOMHEHHbIX ANS OOHOTUMNHbLIX Cy40B
CO CXOAHbIMU FNaBHbIMU PA3MEPEHNSIMU U FTEOMETPUYECKUMU XapaKTEPUCTUKAMUN TPY30BbIX
eMKOoCTen. BO3MOXHOCTb MCMONb30BaHUA pPe3ynbTaToB paHee NPOBeAEeHHbIX WCMbITaHWUn
AOMKHa ObiTb OBOCHOBaHa C y4eTOM aHanu3a CTEeneHW COOTBETCTBUSA KaK MUHUMYM
cnefyloLwmnx XxapakTepucTumk:

BbI6paHHbIX NCXOAHbBIX TEXHMYECKUX NapaMeTpoB;

BblOpPaHHbIX pacyYeTHbIX rPy30BbIX EMKOCTEWN;

pe3ynbTaToB pacyeToB Kayku CyaHa; un

OCHOBHbIX AOMYLLEHNA, NCNOSb30BAHHbLIX NPY NPOBEAEHUM MOOENbHbIX UCTIbITAHUNA.

24.4 PacuyeT npoYHOCTU KOHCTPYKLIMNA.

24.41 [JomkeH OblTb BLIMOSIHEH pacyeT MPOYHOCTU KOHCTPYKUMIA W/ MUK OOSKHbI
OblTb  NpoBedeHbl  UCMbITaHUS  C LUEenblo  onpefeneHns npeaenbHoM  MpPOYHOCTU
N BbIMNOMHEHNST OLEHKN YCTarnoCcTHOM AONTOBEYHOCTM CUCTEMbI XPaHEHMUS rpy3a U CBA3AHHbIX
C HE KOHCTPYKUWA, Hanpumep, KOHCTPYKLUMHW, yKasaHHbIX B pasf. 9. PacuyeT npoyvHOCTH
KOHCTPYKLMIA OOIMKEH NpefocTaBUTb OaHHble, Tpebyemble AN OLEHKM KaKaoro M3 BMOOB
NoBpeXaeHUn, KoTopble Oblnn onpedeneHbl Kak KpUTU4ecKne Ans CUCTEMbl XpaHEHWS rpy3a.

24.4.2  PacyeT NpOYHOCTU KOHCTPYKUWUA OOIMKEH y4uTbiBaTb BHYTPEHHEE OaBreHve
cornacHo TpeboBaHuto 13.2. Ocoboe BHUMaHWE [OMKHO ObITb yaeneHo Aedopmaunsam
Kopryca 1 UX COBMECTUMOCTU C MEMBPaHON U CBA3AHHOW C HEN TEPMUYECKON U30NSILMEN.
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2443 Pacuer, ynomsiHyTbin B24.4.1 wn 24.4.2, pomkeH OblTb OCHOBaH
Ha KOHKPETHbIX COCTaBNSAOWNX [OBWXKEHUS, YCKOPEHUSIX U peakuuMM cygHa W CUCTEM
XpaHeHund rpysa.

24.5 YcnoBue npenenibHOro COCTOSHUA.

24.5.1 HomkHa O6bITb onpegeneHa CNOCOGHOCTb KOHCTPYKUWA K  BOCMNPUATUIO
Harpy3oK Ans KaXOon M3 KPUTUYECKUX COCTaBASLWMX, NOACUCTEM U COOPOK B YCMOBUAX
3Kcnslyatayum B COOTBETCTBUM C 24.1.2.

24.5.2  Bbibop kpuTEpMEB NPUEMKM MO NPOYHOCTU A8 BUAOB NOBPEXAEHUI CUCTEMDI
XpaHeHNsa rpys3a, COeOUHUTENbHbIX 3MIEMEHTOB CUCTEMblI C KOHCTPYKUMSMW Kopryca W
BHYTPEHHUX  KOHCTPYKUMW  rpy30oBOM  €MKOCTU  [OMKEeH OTpaxaTtb MnocneacrBus
paccmaTpuBaemMoro Buaa oTkasa.

24.5.3 Pa3mepbl aNeMEHTOB KOHCTPYKLMIA BHYTPEHHMX OOpPTOB AOSMKHbI OTBEYaTb
TpeboBaHMAM, MpeabsaABnseMblM K OuMNTaHkam, Cy4eTOM BHYTPEHHEro [gaBfeHus
B COOTBETCTBMM C 13.2, N COOTBETCTBYIOLWMX TpeboBaHWI ANA Harpy30K OT MrecKkaHns rpysa
B COOTBETCTBMM C TpeboBaHmem 14.3.

24.6 YcnoBue ycTanoCcTHOM JONrOBEeYHOCT!.

24.6.1 [na KOHCTPYKUMIA BHYTPU TPYy30BON €MKOCTU, TO €CTb HACOCHbIX KOSIOHH, a
Takke Ona vacter MembpaHbl U COeaANHUTENbHbBIX 3NIEMEHTOB HACOCHOM KOMOHHbI, A5s
KOTOPbIX pa3BUTUE MNOBPEXAEHUN HEe MOXEeT OblTb TOYHO OnpedeneHo npuv NOMOLLM
HEMNPEepPbLIBHOMO  CNEeXeHWsl, [OOIMKHbl  OblTb  BbINOMHEHbI pacyeTbl WX  YCTanoCTHOW
OOJITOBEYHOCTH.

24.6.2 Pac4yeTbl ycTanocTHOM [OONrOBEYHOCTU  OOSMKHbl  ObITb  BbIMOSTHEHbI
B COOTBETCTBMM C TpeboBaHveMm 18.3, a Takke TpeboBaHNAMU, 3aBUCUCALLUMU OT:

.1 3HAYUMOCTM OMNEMEHTOB KOHCTPYKUMM NO OTHOWEHUIO K obecnevyeHuio
LeNOCTHOCTU KOHCTPYKLMUK; U

.2 AOCTYMHOCTW Afis ocMoTpa.

24.6.3 [Onsa 3r1EMEHTOB KOHCTPYKLMIA, angd KOTOpPBbIX MOXeT ObITb
NPOOEMOHCTPUPOBAHO MPOBEAEHMEM  UCMbITAHUA  W/MNM  pacyeToB, YTO TpelumHa
He npuBedeT K OAHOBPEMEHHOMY WNU CcregylowemMy OAuMH 3a Opyrum oTkady obeunx
mMembpaH, BenuunHa C,, gormkHa obiTb He 6onee 0,5.

24.6.4 JOnemeHTbl  KOHCTPYKUWWA, SIBRSIOWMECS NPegMETOM  MEePUOANYECKMX
OCBMAETENBCTBOBAHWI, AN KOTOPbLIX OCTaBfeHHasi He3aMeYeHHON YCTarocTHas TpeLumHa
MOXET pa3BUTbCA TaK, YTOObl Bbi3BaTb OQHOBPEMEHHbIV UMW Crieylowmin O4uMH 3a ApYrM
oTka3 o0b6emx wmemMbpaH, [OOIMKHblI YOOBIMETBOPATL TpeboBaHMAM K YCTanoCTHbIM
paspyLleHnaM U MexaHuKe paspyLleHns, ykazaHHbiM B 18.3.8.

24.6.5 OnemeHTbl KOHCTPYKUMW, HEOOCTYMHble ANA OCBUMAETENbCTBOBAHUM B Xo4e
aKcnnyataumm UM Ons KOTOPbIX  yCTanocTHad TpewmHa MOXeT pasBuTbca 6e3
npegBapuTesibHbIX NPU3HAKOB U BbI3BaTb OAHOBPEMEHHLIN UK CReayoLWwmnii OOUH 3a APYTUM
oTkasz o0benx wmembpaH, [OMMKHbI YOOBMETBOPATL TpeboBaHWAM K yCTanoCTHbIM
paspyLlleHnamM N MexaHuke paspyLleHus, ykasaHHbiM B 18.3.9.

24.7 YcnoBue aBapMMHOro COCTOAHUA.

24.7.1  Cuncrtema XpaHeHusa 1 NogaepXmBatoLLmMe KOHCTPYKLMM Kopryca A0SPKHbI ObiTh
paccuvMTaHbl Ha [JdencTBue aBapuiHbIX HarpysoK, YkasaHHbIX B pasf. 15. Harpysku
He JOMMKHbl  MpUMHMMAaTbCA B KOMOMHauuMm  mexgy  cobow  unu ¢ Harpyskamu,
00yCcnoBneHHbIMN BHELLHUM BO34ENCTBMEM.

24.7.2 Ha ocHoBaHMM aHanu3a BWOOB puCKa OOMMKHbl OblTb oOnpeaeneHbl
COOTBETCTBYKOLME [OOMOMHUTENbHbIE CLEeHapuM aBapuiHbIX cuTyauun. [omkHO O6bITb
yaeneHo ocoboe BHMMaHME YCTPOUCTBAM KPEMMEHNS BHYTPU €MKOCTEN.

24.8 UcnbiTaHMA npy NnpoeKTUpoBaHUW.

24.8.1 McnblTaHnss B xoae nNpPOeKTHbIX paboT, Tpebyemble B 24.1.2, [OSMKHbI
BKMNOYATb UCMbITAHUSA psfa aHanuMTUYeckux n usndecknx mogenen Kak OCHOBHOrO, Tak U
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BTOpMYHOro GapbepoB, BKMAYaAA Yribl U COEAWHEHMs, ONS1 MPOBEPKM TOro, YTO OHWU
BblAEpXXaT OXuaaemble KOMOVMHMpOBaHHble gedopmaumn  BCreacTeue  AENCTBUSA
CTaTU4eCKMX, OUHAMUYECKMX W TEepMUYECKMX Harpy3ok. ITWU [OeWCTBMSA 3aBepluaroTcs
N3roTOBNEHNEM MOZEeNM MnpoToTMna MOMHOW CUCTEeMbl XpaHeHus B MacwTabe. Ycnosus
UcnbiTaHUW, npegycMaTpuMBaeMble B aHaNUTUYECKUX U PU3MYECKUX MOAEensX, OOSTKHbI
npeacTaeBnsaTe COOOM CcaMble XeCTKMe YCrOBUSA 3JKChnyaTtauuu, B KOTOPbIX cuUcTema
XpaHeHUsa rpysa MOXEeT OKa3aTbCsl B TeYeHWe cpoka cBoen cnyxbbl. [lpeanoxeHHble
KpUTEPUN MpPUEMKU ONS Nepuogudeckmx MCnbiTaHuA BTOPUYHBIX GapbepoB, Tpebyembix
B 6.2, MOryT OCHOBbIBaTbCA Ha pesynbTatax WCMNbITaHUA, BbINOMHEHHbIX Ha MoAenu
npoToTuna B macliTabe.

24.8.2  YcranocTHasi AONrOBEYHOCTb MatepuanoB MeMOpaHbl M TUMOBbIX CBApPHbIX
UM NasiHblX CoeuMHEHUMN OO0SMKHa onpeaenaTbCa NocpeacTBOM uchbiTaHuKi. [pegensbHas
NPOYHOCTb U yCTanocTHas OONrOBEYHOCTb YCTPOWUCTB KPEernreHus TEPMUYECKOn MU30naumm K
KOHCTPYKLMAM KOpryca OOMKHbI ornpeaenaTbCa Ha OCHOBaHUN pacyeToB UM UCTbITAHUN.

24.9 UcnbiTaHus.

24.9.1 Ha cygax ¢ mMemMbpaHHbIMWU CUCTEMaMM XPaHEHUs rpy3a BCe [Py30Bble
€MKOCTU W WHble MOMELLEeHUs, rae MOryT OOblMHO HaxOAUTbCA >KMOKOCTW, U KOTOpble
NPUMbIKAIOT K  KOHCTPYKUMSIM  KOpnyca, MoAAepXMBalOWMM  MemOpaHy, OOIMKHbI
noasepraTbCs rmMapocTaTMyecknm UCTbITaHUSAM.

24.9.2 Bce KOHCTpykuMuM TpHOMOB, MNoAagepXuBalowue MemMOpaHy, AOOIMKHbl OblTb
UCrbITaHbl HA HEMPOHULIAEMOCTb O YCTAaHOBKU CUCTEMbI XpaHEHNS rpysa.

24.9.3 [lpoBegeHue rmapocTaTMYecKnx UCNbliTaHUA TYHHenen ana TpybonpoBoaoB U
WHbIX OTCEKOB, B KOTOPbIX XXNOKOCTb OOLIYHO HE coaepXuTcs, He TpebyeTcs.

25 BCTPOEHHbBIE NPY30BbIE EMKOCTU

25.1 OCHOBbI NPOEKTUPOBAHUS.

25.1.1  BcTpoeHHble rpy30Bble €MKOCTW, obpasyroLlime 4acTb KOHCTPYKLMK Kopnyca,
Ha KOTOpble BO3OENCTBYIOT Harpysku, oOycnaBnvBaloliMe HanpsXeHHoe COCTOsIHWE
NPUMbIKaIOLLNX KOHCTPYKLMIA KOpnyca, OOMKHbI OTBeYaTh Cneayowmm YCNoBUAM:

.1 pacyeTHoe pgaBneHve napoB Py, ykaszaHHoe B 1.2, OObIMHO HE AOMKHO
npesbiwaTb 0,025 MMa. Ecnu pasmepbl cBsi3en Koprnyca COOTBETCTBYHOLWMUM obBpasom
yBenu4yeHbl, 3HayeHne Py MOXeT ObiTb yBenumyeHo, Ho He 6onee yem o 0,07 Mla;

.2 BCTPOEHHbIE TIPYy30Bble €MKOCTM MOryT ObiTb MCMOMNb30BaHbl A1 NEepPeBO3KM
CXKWXXEHHbIX ra3oB C TemnepaTtypoun kuneHus He Hxke —10 °C. Jonyckaetca 6onee Hu3kas
Temnepartypa rpysa npu ycrioBumn yCTaHOBKW MOSIHOrO BTOPMYHOro 6apbepa;

.3 BO BCTPOEHHbLIX TIpPY30BbIX EMKOCTAX He AOSMKHbI MNepeBO3UTbCS  MPOAYKTHI,
ANsA KoTopbIx B NnpunoxexHuu 1 Tpebyetca nepesoska Ha cygax tuna 1G.

25.2 PacuyeT npoYHOCTU KOHCTPYKLIMNA.

25.2.1  PacyeT NpPOYHOCTU KOHCTPYKLMIA BCTPOEHHbIX TPY30BbIX €MKOCTEN [OOIDKEH
OCYLLIECTBIIATLCSA B COOTBETCTBUM C 0A400pEHHON Pernctpom mMeTogmKkon.

25.3 YcnoBue npenenibHOro COCTOSIHUA.

25.3.1 Pa3mepbl rpaHul rpy3oBOM €MKOCTU AOSMKHbI OTBevaTb TpeboBaHusM Ans
OWNTaHKOB, YYMTbIBasd BHYTPEHHEE AaBreHune, Kak ykasaHo B 13.2.

25.3.2 [onyckaemble HanpsiKeHWUst OMfs BCTPOEHHbIX €MKOCTENW OObIMHO OOSTKHbI
NpYHMMaTbCA B COOTBETCTBMM C TpeboBaHusmu [pasun PC aona KopnyCHbIX KOHCTPYKLWIA
cygHa.
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25.4 YcnoBue aBapumMHOro COCTOSIHUS.

25.4.1 [py3oBble €MKOCTM M KX OMNOpbl AOMMKHbI ObITb paccynTaHbl Ha OencTeue
aBapuUHbIX Harpysok, YykasaHHblx B 3.4.3 n pasg. 15, B 3aBMCUMOCTM OT TOrO, 4TO
NPUMEHUMO.

25.4.2 Tlpn QencTBMM aBapuiHbIX HArpy3ok, YkasaHHbIX B pasg. 15, HanpskeHus
OOIDKHbI  OTBeYaTb  KpUTEpuUsIM  MPUEMKW,  yKasaHHbiM B 25.3, COOTBETCTBEHHO
MOAMMULNPOBAHHbBIM, C y4eToM Bonee HU3KOM BEPOSTHOCTU MX BO3HUKHOBEHWS.

255 UcnbiTaHus.

255.1 Bce BCTPOEHHblE rpy3oBble €MKOCTU OOJDKHbI noaseprartbcs
rmapocTaTMyeckomy Unu rmapornHeBMaTUYECKOMY UCMbITaHUAM. OTU UCMbITAHUS OOIDKHbI
BbINOMHATLCA TakMMm oOpa3om, 4YTOObl HaMNpPsHKEHUs, HACKOMbKO 3TO  MpPaKTUYEeCKu
ocyliecTBumo, npubnmkanucb 6bl K pacyeTHbIM, a AaBrieHNE B BEPXHEW 4acTu rpy30BOW
€MKOCTM N0 MeHbLlen Mmepe cooTseTcTBOBano MARVS.

26 NMONTYMEMBPAHHbIE NPY30BbIE EMKOCTU

26.1 OCHOBbI NPOEKTUPOBaAHUSA.

26.1.1 MonymemOpaHHbIE EMKOCTU He SIBNSATCA CaMOHECYLUMMKW, KOrga OHU
3anofiHeHbl TPYy30M, W COCTOAT W3 MNosica, 4YaCcTU KOTOPOro MoadepXmBaltoTCcs 4Yepes
TEPMUYECKYIO U30MSALMIO CMEXHBIMU KOHCTPYKLMAMU KOpnyca, NPU4eM CKpYriieHHble 4acTu
3TOro nosica, coefguHsaWne ynoMsaHyTble NogaepXKuBaemble YacTu, NpeaHasHavyeHbl Takke
Ona  KoMneHcauuu gedopmMaunin pacliMpeHUs UM  CKaTust TEPMUYECKOr0O U MHOro
XapakTepa.

26.1.2 PacueTHoe paBneHue napoB Py 00bl4HO He AomkHO npeBbiwath 0,025 Mrla.
Ecnn pasmepbl cBA3en Koprnyca COOTBETCTBYHOLIMM 00Opa3omM YyBENWYEHbI M y4TEHa
NPOYHOCTb MNOOAEPXKMBAKOLWEN TEPMUYECKON M3oNsuMM, 3HadeHne Py MoxeT ObiTb
yBenu4yeHo, Ho He 6onee yem o 0,07 Mla.

26.1.3 K nonymembpaHHbIM  €MKOCTAM  OOSDKHbl  MPUMEHATbCA  TpeboBaHus
HacTosiwen dactu [lpaBun, npegbsBrsieMble K BKNagHbIM  [PY30BbIM  E€MKOCTSM U
MeMOpPaHHbIM EMKOCTAM, HACKOJTbKO 3TO BO3MOXXHO 1 LieniecoobpasHo.

26.1.4 Ecnn nonymemOpaHHble €eMKOCTM OTBeYaldT BO BCEX OTHOLLEHMUSIX
TpeboBaHMAM, NPUMEHUMbIM K BKMaAHbIM rPy30BbIM €MKOCTAM Tuna B, 3a uckniouyeHnem
cnocoba nogaepxaHus, 4ONyCKaeTCs UCNONb30BaHME YaCTUYHOrO BTOPUYHOro Bapbepa.

27 NPEAEJIbHOE COCTOAHMUE NPU PACHETE CUCTEM XPAHEHUA MPY3A
HEOBbIYHOU KOH®UT'YPALIUUA

27.1 Cnctembl xpaHeHusa rpy3a HeOoObl4HOW KOHdUrypauum, KoTopble He MOryT
OblTb CNPOEKTUpPOBaHbl C UCNoNb3oBaHMeM pasg. 21 — 26, OOMMKHbl MPOEeKTUPOBaTbLCA
C UCMOmnb30BaHWeM HacTosilero pasgena, pasga. 3 — 15, a Takke pasg. 16 — 20,

B 3aBMCMMOCTM OT TOr0, YTO NPUMEHNMO. PacuyeT cuctembl XpaHeHUsi rpy3a B COOTBETCTBUM
C HacTosALLMM  pasdenom AOfKEH OCHOBbIBAaTbCA Ha MpuHUMNAxX MPOEKTMPOBaHMSA
no NpeaenbHOMY COCTOSIHMIO, SIBMSIIOLLErocsi TakMM MNOAXOAOM K MPOEKTUPOBAHUIO
KOHCTPYKLMIN, KOTOPbIN MOXET ObITb MPUMEHEH KaK K TPaANLMOHHBIM NPOEKTHBIM PELLUEHNSIM,
Tak U K HOBbIM npoektam. OToT 6Gonee ob6wMiA NOAXOO XapakTepusyeTcsi ypOBHEM
6e3onacHocT, NoAoOHBbIM YPOBHIO, OOCTUrAaeMOMY [Onsi W3BECTHbIX CUCTEM XpaHEHUs
B coOOTBETCTBUM C pa3d. 21 — 26.

27.2 KaTteropuu npeaenbHOro COCToOAHUS.

27.2.1 PacyeT no npeaenbHOMY COCTOSIHUKO SIBASIETCSA CUCTEMHbIM MOAXOAOM,
B KOTOPOM KaXbli U3 3NIEMEHTOB KOHCTPYKUUIA MNPOXOAUT OLEHKY MO3MLMIA BO3MOXHbIX
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OTKa30B, OTHOCHLLMXCA K YCMOBMAM NPOEKTUPOBaHUSA, YKasaHHbiX B 3.4 [lpegenbHoe
COCTOSIHME MOXEeT ObITb OnpefeneHo kak CoCTosiHMe, 3a npeaenamm KOTOporo KOHCTPYKLMSA
WNKN YacTb KOHCTPYKLMKN NepecTatoT oTBeyaTb TpeboBaHNAM.

27.2.2 Kaxxgomy w©3 BMOOB OTKasa MOryT COOTBETCTBOBaTb OAHO wnu Gornee
npeaenbHbIX COCTOsIHMIW. [lpedenbHOM Harpy3koW Ans anemMeHTa  KOHCTpykuumn Oyaet
MUHUManbHaa npefernbHas Harpyska, MosiyYeHHas B pesynbTtaTte pacCMOTPEHUs BCex
COOTBETCTBYIOLNX NpedenibHbIX COCTOAHUN. [NpeaernbHble COCTOAHUA noapasfensatTcs Ha
cnefyloLwine Tpy Kateropuu:

.1  kpanHue npegenbHble coctosgHMs (ULS), COOTBETCTBYIOLME MaKCUMarbHON
HecyLlen CnocoBHOCTM UMK, B HEKOTOPbIX Criydasdx, MakCMMarbHbIM XapaKTepHbIM
HanpskeHnam unu gecpopmayunsam B HENOBPEXKOEHHOM COCTOSIHUU;

.2 npepenbHble COCTOSAHUA no yCTanocTHOM JONroBe4yHoOCTH (FLS),
COOTBETCTBYIOLLUME pa3pyLLUEHMIO NOoL OEVNCTBMEM NEPEMEHHOMN BO BPEMEHU (LMKINYECKON)
Harpysku;

.3 aBapumHble npegenbHble cocTosiHua  (ALS), kacawowmeca  cnocobHocTU
KOHCTPYKLMM NPOTUBOCTOATL aBapUAHbLIM CUTYaLUAM.

27.3 Mpoueaypobl " COOTBETCTBYHOLLMNE pacyeTHble napameTpbl  4n4
NPOEKTUPOBaHMA NO  NpeferibHOMY COCTOSIHUIO — AOS/PKHbI - oTBeyaTb  CraHgapTam
NCMonb30BaHNA MeToOOoNorMM nNpeaenbHOro COCTOSIHMS MpU pacyeTe CUCTEM XpaHeHus
rpysa HeobbluHoW KoHdurypauum (CtangapTty LSD), kak yka3aHo B NPUNoXeHun 4.

28 AOMNOJIHATENbHbLIE TPEBOBAHUA K YACTHU IV

28.1 YkasaHua no onpeneneHuo BHYTPEHHEro AaBrieHUst Ans ctaTUuyYeckux
pacueToB.

28.1.1 B HacTtoswem pasgene npeacrtaBneHbl  yKasaHUs NO  ONpenerieHuto
COOTBETCTBYIOLLENO0 AMHAMUYECKOrO AaBMeHWa XKUOKOCTU Ans  uenerm  crtaTtuyeckux
NPOEeKTHbIX pacyeToB. [laBneHne MOXeT OblTb MWCMONb30BaHO ANns  onpefeneHus
BHYTPEHHEro AaBneHus, yrnoMmsaHyToro B 13.2.4, rge:

A (Pga)max —  cBHA3aHHOe  pdaeneHve  xugkoctn, Mlla, onpegeneHHoe
C MCMNOMNb30BaHNEM MaKCUMaribHbIX PacYeTHbIX YCKOPEHWIA;
.2 (Pga Site)max — CBsI3aHHOe AdaBrieHne xwugkoctu, Mlla, onpegeneHHoe

C NCNONb30BaHNEM YCKOPEHMWI B JaHHOM KOHKPETHOM MECTE;
3 Peq — BenuuuHa, Mla, npuHumaemasn Hambonblien ns Peq1, MMa, and Pege, MIa,
onpeaensgemMbix Mo hopmynam;

Peq1 = Py + (Pga)max: (28.1.1.3-1)
Peqz = Py + (Pya Site)max- (28.1.1.3-2)
28.1.2 BHYTpeHHMM [JaBneHneM XWOKOCTU £BMSETCsA [QaBfieHue, co3gaBaemoe
pe3ynbTUPYIOLWUM YCKOPEHUEM B LEHTPE THXKECTW rpy3a BCMeACTBUE ABWXKEHUS CYOHa,
ykasaHHoro B 14.1. BenuunHa BHYTPEHHEro AaBneHns xumgkoctn Pgy, MIMa, 06ycnoBneHHoOro

COBMECTHbIM [OEWCTBMEM CUIbl TSXKECTU U  AUHAMUYECKMMWU YCKOPEHUAMW, [OIDKHA
onpeaenaTbcs no dopmyne:

_ [
Pgd = (Zﬁ Zﬁ m, (2812-1)

roe apg — 6e3pa3M6pHoe yCKopeHune (OTHOCMTeJ'IbHO YCKOpeHus cBoGoaHoro I'Ia,CI,eHMﬂ),
O6yCJ'IOBJ'IeHHO€ Harpys3kamu cunbl TAXeCTn U gUHaAMUYEeCKUMU Harpyskamu, ,qeﬁcnayrom,ee
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B NPOM3BONBLHOM HanpasneHun B (cM. puc. 28.1.2-1). [inga rpy3oBbIX €MKOCTEN KPYNHOro
pasmepa [OMKEeH WCNOoMb30BaTbCA JMNMMMNCONG YCKOPEHWNW, MNPUHMMAIOWMIA B pacyeT
YCKOPEHUS B NMOMNEepPeYHOM, BEPTUKaNbHOM M NPOAOMLHOM HanpaBneHnsx.

B cpegHeii yacTu cyaHa

Ha 0,05L ot HIN
apg = pesynbTupylolllee yckopeHue (CTatuyeckoe n
MHAMWUYECKOE) B NPOU3BOSIbHOM HanpaBnexun

ax = NpoaonbHan cocTasnaowan yckopeHun

dy = nonepeyHas CocTaBnAioLas YCKOpeHus

dz — BepTUKanbHaa COCTaBnaAKilan yeKopeHua

Puc. 28.1.2-1
dnnuncowng yckopeHuin
Zg — Haubonbllas BbICOTa XWUAOKOCTWU, M, rae TpebyeTca onpedenuTb AaBrieHne, usMmepsiemoe

OT OOLUMBKW rPy30BOM EMKOCTW B HanpasneHum 3 (cM. puc. 28.1.2-2).

Y 2,)
MoYKa O8UICEHUs

4

Puc. 28.1.2-2
OnpepneneHne BHYTPEHHErO MMAPOCTAaTUYECKOrO Hanopa
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Kynona €MKOCTEWN, paccMaTpunBaeMble KaK 4YacCTb UX obuiero obbema, [OOIKHbI
yunTbiBaTbCA Mpu onpeaneneHumn ZB, 3a WUCKIw4YeHnem criy4aeB, Korga obwmn obbvem
KynonoB V,; He npeBbillaeT BENUYuHbI

100-FL
Ve =V, (F55), (28.1.2-2)
FL
roe V, — obbeM eMKoCTM Be3 yueTa Kyrornos; 1
FL — npeqen 3anofHeHWst eMKOCTW B cooTBeTcTBuM ¢ 3.20 Yactu VI «Cuctemsl 1 TpyGOnpoBoab!»;
p — MaKkcumarbHasi MroTHOCTb rpy3a Mpu pacyeTHoW TemnepaTtype, Kr/M3, mpu pacyeTHoW

Temneparype.

Foa
[/

Puc. 28.1.2-3
OnpepeneHne BbICOTbI XXMAKOCTU Zg Ans Todek 1,2 1 3

[ormkHbl BbITb pacCMOTPEHO HanpasfeHue, onpegendtolliee MakCMMarnbHY0 BENTMYUHY
13 (Pgd)max Unn (Pgq Sit€)max. YKa3aHHas Bbie hopmyria npuMeHnMa TOSNbKO K 3anOfHEHHbIM
€MKOCTAM.

28.1.3  MoryT GbITb NPUMEHEHBbI ApYyrMe paBHOLEHHbIE NpoLleaypbl pacyeTa.

28.2 PekomeHgyemble copmynbl Ana  onpegerieHUss  COCTaBRAOLWMUX
yCKOpPEeHuUs.

28.2.1 [Ons onpedeneHusi COCTaBNSAOLWNX YyCKOPEeHUs, 0OYyCNOBAEHHOrO ABWKEHUEM
cyaHa anuHon Gomee 50 M C aKcnnyaTauuoOHHOM unNu GNM3KOM K HEW CKOPOCTbIO W
COOTBETCTBYHOLLEro ypoBHIO BeposiTHocTM 108 ans CesepHoit ATnaHTMKM, MOryT GbiTb
NPUMEHEHbI creytowme opMysbl: BEpTUKaNbHOE YCKOPEeHMe, Kak ykasaHo B 14.1

a, = +aq \/1 +(53-2)" (2 +00s) (L) + (22), (28.2.1-1)

nornepeyHoe yckopeHue, Kak ykasaHo B 14.1

a, = iao\[O,6 +2,5 (Li0 + 0,05)2 +K(1+ 0,6K§)2; (28.2.1-2)

npoaonbHOe ycKkopeHue, Kak ykasaHo B 14.1:
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a, = +ag4/0,06 + A2- 0,254 (28.2.1-3)
roe
600
02 - 4 (28.2.1-4)
a = 02— +—— 2.1-
0 \/’; Lo
L, — pnviHa cyaHa, m (oM. vacTb |l «Kopnyc» lMpasun knaccudmkaumm);
Cp — KO3 PULMEHT OBLLEN MOSHOTbI;
B — Haubonbluas wWupuHa CygHa, m;
X — NpoAoNbHOE paccTosHUe, M, OT MUAENS A0 LEeHTpa TSXXECTN rpy30BON EMKOCTU C rPpy30M; X
— MONOXMWTENbHOE 3HaYeHMe B HOC, OTpULaTeNbHOE 3Ha4YeHne B KopMy;
y — nonepeyHoe paccTosiHue, M, OT AnameTparibHON MAOCKOCTU A0 LeHTpa TSXXeCTU rpy3oBOK
€MKOCTU C rpy30oM;
Z — BepTUKarbHOE PacCTosiHWe, M, OT AEWCTBYIOLLEN BaTEPIIMHAN A0 LeHTpa TSXKeCTU rpy30BOK
€MKOCTU C rpy30M: Z — MOMOXUTENbHOE 3HaYeHWe Bbille BaTepriMHWKM, OTpuuaTernbHoe
HWKe BaTepnvHum;
K =1 B obwem cnyyae. [Ing KOHKPETHbIX YCMOBWI 3arpyskv cyaHa n obsogos kopnyca K moxet
onpegensTecs no dopmyne:
K = 13GM/B, (28.2.1-5)
roe K = 1wu GM — meTaueHTpuyeckas BbicoTa, M;
— __Lo 5z (06) . )
A= (0’7 1200 + LO) (cb)’ (28.2.1-6)
Vv — 3KcnnyaTauMoHHas CKOpPOCTb, Y3;
ax, ay, az — MakcumanbHble 6e3pa3mepHble  YCKOpeHWst (OTHOCUTENbHO  YCKOpEeHWs
cBoboaHOro nageHust) B COOTBETCTBYHOLIMX HanpaeneHusx. B uenax pacyeta
YCKOPEHUS1 AENCTBYIOT He3aBUCUMO ApYr OT Apyra, az He BKIoYaeT cocTaBnawLen
OT CTaTUYeCcKoro Beca, ay BKIOYAeT COCTaBMAIOLWY OT CTaTM4eckoro Beca
B MOMepeYHOM HamnpasneHui BcrieacTBue OOPTOBOM Kauku, a ax BKMNoYaeT
COCTaBISIlOLLYI0 CTaTW4eCcKOro Beca BCNEACTBME KUINEBOW Kayku. YCKOpeHus,
onpefeneHHble No NpMBEAEHHbLIM Bbille ddopMynam, NPUMEHUMbI K CyAaM TOMbKO Npu
XO[€e C SKCMIyaTaumoOHHOW CKOPOCTbIO MM OnmM3Kom K HeW, HO He Npu CTOSHKe
Ha SIKOpe UNN B MHbIX YCNOBUSAX, OMM3KUX K COCTOSIHWIO MOKOS B OTKPbIThIX akBaTOPUSAX.
28.3 KaTteropuun HanpsikeHUN.
28.3.1 [na OueHKM HanpshkeHWn B HACTOSLWEM pas3gene npuHATbl crnegyowme
onpenenieHuns.
HopmanbHOe HanpsaxXeHue — COCTaBNAwLWAg HanpsSXeHna, HopMmarnbHas
K paccMmaTpuBaeMon NioCcKOCTH.
Memb6paHHOEe Hanpsa)XeHWe — COCTaBngalWaAs HOPManbHOrO HanpsXXeHus,

paBHOMEPHO pacnpeeneHHass M paBHas CpedHen BenvuMHe HanpshkeHust no TOosuHe
paccmMaTpMBaeMoro ceveHust.

HanpsaxeHue narnba — nepemeHHoe no TOMLMHE pacCMaTpUBaAEMOro CevYeHus
HanpsPKeHne 3a BbIMETOM MEMOPAHHOIrO HaMNPSHKEHUS.

KacaTenbHoe HanpgaXeHWe — COCTaBNAWLWAA HaNpsSXXeHWn, OenCTBYIOLNX
B paccmaTpuBaemMon NioCKOCTMW.

MaBHOEe HaNpsaAXeHUue — HanpsXXeHne, Bbi3biIBaeMOe NPUNOXEHHOW Harpy3kom u
Heobxoaumoe ANnsa ypaBHOBELUMBAHUSA BHELLUHUX CUIT U1 MOMEHTOB. [lepBu4HOE HanpsikeHune
He sBndeTcA camoorpaHn4MBaoLLMmMcs. MmaBHble HanpsKeHus, 3HaAYNTENBHO
npesbillalOWne npegen TeKydecTu, BbI3bIBAOT OTKa3 WKW, MO MEHbLlENn Mepe,
3Ha4uTEnNbHbIE AedopMaLun.
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maBHOEe obwee membpaHHOE HanpaxeHne —  MeMbpaHHOe
HanpsPkeHne, pacnpegeneHHoe Takum obpasoM, YTO B pesynbTaTe HacTynneHus COCTOSHUSA
TEeKy4eCTu He NpoucxoauT nepepacnpeneneHnst Harpysku.

[maBHoOe MecTHOe wMembpaHHOe HanpdxeHme — MembpaHHOe
HanpshkeHne BCreacTBME [aBrieHUS UMM UHbIX MEXaHUYEeCKMX Harpys3ok WNnu cBs3aHHoe
c rmaeHbiM 3ddektom nmMbo addekToM NpPepbIBHOCTU, MNPUBOISLLEE K YPE3MEPHOMY
NCKaXKeHWI0 B nepefadve YCUIUMW Ha [Opyrre 4YacTu KOHCTPYKUUW. Takue HanpshkeHus
KnaccmduumpyoTCcsa Kak rnaBHble MECTHblE MeMOpPaHHbIE HanpsXKeHus, XoTs OHM obnagatoT
HEKOTOPbIMW  NPU3HaKamMn  BTOPWUYHbLIX  HanpsHkeHWW. 30Ha  HaNpPsHKEHUN  MOXeT
paccMaTtpuBaTbCs Kak MeCcTHasi, ecnu:

S: < 0,5VRt; (28.3.1-1)

S; = 2,5vRt, (28.3.1-2)

roe S1 — paccTosHMe B MepuauanbHOM HarnpasfeHun, B npedenax KOTOpPOro 9KBMBANEHTHOE
HanpshkeHue npesbiwaeT 1,1f;
S, — paccTosiHue B MepuauanbHOM HanpaBneHun [0 ApYyroro pavioHa, B KOTOPOM npeaensl
rnaBHOro obLwero MemMbpaHHOro HanpsKEHWS NPEBbILLIEHbI;
R — cpegHui pagnyc rpy3oBoi EMKOCTH;
— TOnLMHa CTEHOK rpy30BOM EMKOCTW B MeCTe, r4e npefen rnaBHoro obuiero mem6paHHoro
HanpsXXeHNs npeBsbILLEeH; 1
f — ponyckaemoe rnaBHoe o6LLee MeEMOPaHHOE HanpsKeHUe.

~

BTopuyHoe HanpsXeHue — HOPManbHOE WNW KacaTernbHOE HarnpsbkeHue,
Bbi3blBAaeMoe nubo BCreAcTBME OFpaHMYeHUd Ha gedopmupoBaHMe, OKasbiBaeMblX
CMEXHbIMW KOHCTPYKLMAMU, MO0 BCNeacTBME CaMOOrpaHUYeHus KOHCTpYKLUuK. BTopuyHoe
HanpsbkeHne  sIBMsSieTc  camoorpaHuumBalowmmcs. MecTHast — TeKydecTb  Mnu
He3HauuTernbHble U3MEHeHUs1 (OopMbl MOTYT YAOBMETBOPUTL YCIOBUAM, MPUBOASLLUM
K NOSIBNEHUIO 3TUX HAMPSHKEHUMN.
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YACTb V. MIPOTUBOINOXAPHAA 3ALLUTA

1 OBJIACTb PACINPOCTPAHEHUA

1.1 TpeboBaHUA HACTOSILLEN YaCTU pPaCNpPOCTPaAHAKTCS Ha KOHCTPYKTMBHbIE
3MeMEHTbl  NPOTUBOMOXAPHOW  3alUMTbl, CUCTEMbI MOXApPOTYyLWEeHUs, a Takke Ha
npoTMBonOXapHoe obopyaoBaHne u cHabxeHue ana rasoBo3oB LG. Ha rasoBosbl LG
pacnpoCTpaHsTCA Takke Bce npumeHumble TpeboBaHma 4vactu VI «[poTuBonoxapHas
3awmTay Npasun knaccudumkaunn.

1.2 MpoTuBonoxapHole TpeboBaHUA, OTHOCALUMECS K 3nemMeHTam Kopnyca,
MexaHun3amam, 3nekTpudeckomy obopynoBaHUIO, cMcTeMaM M TpybonpoBogam, W3NOXKEHbI
B cooTBeTCTBYOWMX YacTax MNpasun LG.

2 KOHCTPYKTUBHAA NMPOTUBOMNOXAPHASA 3ALLUNUTA

2.1 [omkHbl OblTb  BbIMOMHEHbI NpuemMnemble TpeboBaHus 2.4 vactn VI
«[poTusonoxapHas 3awmTtay NpaBun knaccudukaumn, 3a ucknoyeHmem 2.4.5n 2.4.12.
211 OkHa 1 wnNNIOMUHATOPLI, OOpalleHHble B CTOPOHY T[pPy30BOW 30HbI W

pacnonoXeHHble Ha OOPTOBbLIX CTOPOHAaxX HaACTPOeK M pyboK B npedenax paccTosHuS,
paBHOro No MeHbluen mepe 4 % ANuvHbl CyaHa, HO He MeHee 3 M OT 06paLleHHOro B CTOPOHY
rPy30BON 30HblI KOHL@ HaaCTPOWKM unn pybku (ogHako HET HeobxoaMMOCTW, 4ToDObl 3TO
paccTosiHMe npeBbilwano 5 M), AomkHbl OblTb rMyXoro (HeoTKpbiBarowerocs) tuna. Takue
OKHa M WNMIOMUHATOPbI, 3a WCKMIOYEHMEM OKOH XOAOBOrO MOCTWUKA, PacrnofioXeHHble
B Npegernax Bblleyka3aHHOW 30HbI, OSMKHbI BbiTb Krnacca A-60.

OkHa X04OBOro MOCTMKA MOryT OblTb He FMyXMMW, €Criv OHW UMEKT KOHCTPYKUMIO,
no3BosnsitoLyto obecneunTb ObICTPYIO M 3PPEKTUBHYIO Fa30HENPOHMLAEMOCTb XOA4OBOMO
MOCTMKA.

BopToBbie nnntoMmMHaTOPbl B OBLLMBKE HWXKE CaMON BepXHEN Nanyobl 1 B NEPBOM Apyce
HaOCTPOWKM U pyoKn OOMKHbI BbITh FYX0ro (HEOTKpbIBAOLLLErOCcs) TMna.

2.2 B nomeweHusx, raoe MOryT HaxOAMUTbCA BOCMNMaMEHSAWmMecs napbl,
He OOMMKHbl YCTaHaBNMBaTbCA N0ObIE CTOYHMKN BOCMNIAMEHEHMS.

Ecnn anekTpoobopynoBaHve yCTaHaBNMBAETCA B TakMX NOMELLEHUNAX, TO AOMKHO BbITb
AOKYMEeHTanbHOe noaTBepXaeHue TOoro, 4YTO0 OHO  sBnsetca ©Ges3onacHbiM  Ans
MCMNOSIb30BaHUS B ONacHoOW cpeae, BO3OENCTBUIO KOTOPOM OHO MOXET NoABepraTbCs.

2.3 TpiOMHBIE  MOMELLEHNA OOKHbl  pacnornaratbCs B HOC  OT MaLUWHHbIX
nomewieHnn kateropun A. OHM OOSMKHbI OblTb OTAENEHbI OT CMEXHbIX C HAMU MaLUMHHbIX
NMOMeLLEHMIN KaTeropum A, Xunbix N cnyxebHbiX NOMELLEHWI, NOCTOB yNpaBieHUs, LemnHbIX
ALMKOB, KNagoBblX 3amnacoB, UUCTEPH MUTbLEBOW BOAbl M BOAbl ANA ObITOBbIX HYXA
Kohbhbepaamamm nnu TONANBHBIMU LUCTEPHAMN.

JdonyckaloTcs rasoHenpoHuuaemble nepekpbitus  tuna  A-0, ecnm B CMEXHbIX
NMOMELLEHMAX OTCYTCTBYHOT UCTOYHMKN BOCMITAMEHEHNS UK NOXapPOONacHOCTb.

Ha cygax c rpy3oBbiMn emKocTaMn 6e3 BTOpMYHOro 6apbepa BMecTo koddpepaamos u
TONMMBHbBIX LIUCTEPH JOMNYCKAETCH NPUMEHEHNe ra3oHenpoHuLaemblx nepebopok Tuna A-60.

Ha ocHoBaHnun 1.7 yactn VI «[lpoTtnBonoxapHas 3awmtax» [NpaBun kKnaccudoumkaumm
MOryT ObITb [[OMyLleHbl anbTepHaATUBHbIE Mepbl, BKNKOYas HOCOBOE pPacronoXeHue
MaLUWHHbIX NOMeLLeHn kaTeropum A, ons dero TpebyeTca AONONHUTENBHOE pacCMOTpPEHME
COOTBETCTBYIOLMX PUCKOB, BKIKOYAsi PUCK BbIXOAa rpy3a Hapyxy, U CPEeACTB CHWKEHUS
NnocrneacTBUn pucka.

OtgeneHne TypenbHbIX OTCEKOB OT MALUMHHBLIX MOMELLUEHUN KaTeropum A, Xunbix u
CNy>XebHbIX MOMELLEHWUA, NOCTOB YNpaBfeHus, LEMHbIX SAWMKOB, KNadoBblX 3anacos,
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LUMCTEPH MUTLEBOW BOAbl M BOAbl ANS ObITOBbIX HYXO WKW OT MOMELLEHUA, B KOTOPbIX
UMEITCA MCTOYHMKM BOCMSIAMEHEHMS UMM MOXapHask OMacHOCTb, PACMONOXEHHbIX Nnbo
HWXe, NMBo B CTOPOHY BopTa OT TyperbHOro oTceka, AOMMKHO OCYLLECTBATLCH MPU NOMOLLN
KobdhepgamoB  unm  nepekpbitui - Tuna  A-60.  [JonyckaloTcs  rasoHenpoHuLaemble
nepekpbitua Tuna A-O, ecnM B CMEXHbIX MOMELLEHMAX OTCYTCTBYOT  UCTOYHUKM
BOCMMaMEHEHMS NN NOXapoonacHOCTb.

Kpome TOro, puck pacnpoCTpaHeHus noxapa M3 TyperlbHbIX OTCEKOB B CMEXHble
noMeLLleHns [JOIDKeH MNPONTU OUEeHKY MocpeaCcTBOM aHanmMsa pucka B COOTBETCTBUMU
c TpeboBaHmsamn  1.1.11 Kopgekca, W, npu HeoOXOOUMOCTW, AOIMKHbI OblTb MNPUHATHI
AanbHenwmre Mepbl NpeaynpeauTenbHOrO  xXapakTepa, Takue Kak obopyaoBaHue
KohbhbepaamoB nNo nepnuMmeTpy TypenbHOro oTceka.

2.4 [ormkHbl ObITb OpraHM3oBaHbl MNpoxoAabl Ans 6Ges3onacHon 9Bakyauun U3
pavioHa pacnonoXeHus perasvuKauMOHHbIX YCTAHOBOK, BCACbIBAKOLLEro Konfekropa wu
MaHudonbga Bblgauu rasa. 3awmtbl OT OFHA W TENSIOBOrO M3nyYeHus AOMKHbl ObiTb
npeaycMOTpeHbl Mo Mepe HeobxoammocTu. [OormkHbl OblTb NPegyCMOTPEHbI MO MEHbLUEN
Mepe ABa He3aBMCUMMbIX APYr OT Apyra nyTu 3Bakyauum n3 obbl4HO NocelaemMbiX paioHOB,
OAVH N3 KOTOPbIX AOIMKEH ObITb AOCTYMNEH nocne noboro cny4yanHoro cobbiTus.

25 [datunkm noxapa, BTOM 4ucne AaTyvMkm MnameHun, B HEOOXoOAMMOM
KOnmMyecTBe AOMMKHbI ObITb YCTAHOBMEHbI TaK, YTOObI KOHTPONMPOBATb PaNOH YCTaAHOBKM
perasndukaumm n rpysosoro maHmdonaa.

3 NMPOTUBONOXXAPHOE OBOPYAOBAHUE U CUCTEMbI

3.1 O6wme TpeboBaHUA.

3.1.1 PacnonoXeHHble B rpy30BOM 30HE 3aKpbITble MNOMELLUEHUs, OTHOCSLUMECS
K Fpy30BbIM MaLUMHHBIM MOMELLEHMSM, a TaKkke MOMeLWeHns npuMBoL4OB [Py30BOro
obopynoBaHus, A0MKHbI ObiTb 000pPYAOBaHbI CTALMOHAPHOW CUCTEMOM TYLUEHUSI MoXapa,
oTBevatoLLen nonoxeHmam Kogekca Cl1b, ¢ y4eTOM KOHLEHTPAUUU/MHTEHCUBHOCTM NoAaun,
TpebyeMbix ANS TyLeHUs: NOXapoB ra3oBon cpeapl.

3.1.2 PacnonoxeHHble B rpy30BOM 30HE 3aKpbIThble MNOMELLEHMWs, OTHOCALLMECH
K Fpy30BbIM MaLUMHHbIM MOMELLEHNSIM U TyperbHbIM OTCEKaM Ha cyaax, npedHasHavyeHHbIX
ANA NepeBO3KN OrpaHWYEHHOro 4Yucna rpy3oB, AOMKHbl ObiTb 060OpPyaoOBaHbI CUCTEMOM
TyLWEeHWs1 noXapa, COOTBETCTBYIOLLIEN BUOY NEPEBO3NMOrO rpy3a.

3.1.3 TypenbHble OTCEKM [O0SMKHbl  OblTb  3alUMLLEHbl  BHYTPU  CUCTEMOWN
BOAOPACTbINIEHNA C MHTEHCUBHOCTbIO Modadn He meHee 10 n/M?/MUH Ans HamMbBOnbLUMX
ropusoHTanbHbIX MNoBepxHocTen. Ecnu paBneHve B MNOTOKE rasa 4Yepe3 Typerb
npesbiwaeT 4 Mla, MHTEHCMBHOCTb NoAa4n AomkHa ObiTh yBenuyeHa Ao 20 n/M2/MuH.

Cuctema pgormxHa bbITb paccumMTaHa Ha 3aWuTy BCEX BHYTPEHHNX NOBEPXHOCTEMN.

3.1.4 YcTpoincTsa aBTOMaTU4eCKOM nogayu 3BYKOBOIO curHana,
npegynpexgarLlero 0 nycke CUCTEMbl NOXAPOTYLUEHUS B YKa3aHHble BbllLE MOMELLEHNS,
OOImKHbI ObITb 6e30nacHbl B cpeae BOCNaMeHSLWNXCS CMecen NapoB rpysa 1 Bo3gyxa.

3.2 BoponoxapHas cuctema.

3.2.1 BogonoxapHasa cuctema gormkHa yaoBneTBopsiTb TpeboBaHuam 3.2 yactu VI
«lMpoTtuBonoxapHas 3awuTa» [NpasBun knaccuduvkaumm, oTHOCALWMMCS K rpy30BbIM CyAam,
C y4eTOM crieqyroLlero:

.1 B cnyvae, Korga rraBHble MoXapHble HAcoCbl UCMOMNbL3YTCA ANA nogavvn BOAbl
B cuctemy BopgopacnbineHund, (cm. 3.3.5), orpaHudeHns 3.2.1.5.2 n 3.2.5.1 vactn VI
«[lMpoTtuBonoxapHas 3awmta» NpaBun knaccudpukaumm He npumeHsitoTces. lNMogayva Hacocos
AOMMKHa obecneyvrBaTh 3aWMTy paioOHOB, YKasdaHHbiX B 3.3.1 nNpyv OQHOBPEMEHHOW nogadve
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OBYX CTPYM BOAbI U3 NOXapPHbIX LUMAHIOB C 19-MUNAnMMeTpoBbIMU HacagkamMmu npu AasneHnm
He meHee 0,5 Mla;

.2 pa3smeLleHme obopyaoBaHUS CUCTEMbI OOSMKHO ObITb TakuM, YTOObl MO MEHbLUEN
Mepe OBe CTpyM BOAbl MOrnu Aoctatb A0 Nobon Yactu nanybbl B rpy30BON 30HE, a Takke
00 Tex yacTen cUCTeMbl yaepXXaHus rpysa U 3akpbliTUN TaHKOB, KOTOPbLIE pacnosioXeHbl Hag
nanybown;

.3 KONMMYecTBO W pacrorioXeHUe MoXapHbIX KpaHOB [JOMKHO obecneynBaTtb
BbinonHeHne TpeboBaHun 3.2.6.2 n 5.1.5 yactn VI «[lMpotuBonoxapHas 3awmTtar» [Mpasun
Knaccudukaumm npu OnuvHe LWnaHros, ykasaHHon B 5.1.4 vactn VI «[poTuBonoxapHas
3awmTar Npasun knaccudumkaumm;

4 npyv MuHUManeHoM AdasneHun B cucteme 0,5 Mla gaBneHuwe y KpaHOB AOMKHO
ObITb HE MeHee yka3aHHoro B Tabn. 3.2.1.1 yactun VI «lpotmBonoxapHasa 3awmta» lNMpasun
Knaccudukaumm;

.5 B nbom npeaycMOTpeHHOM nepecevyeHun TpybonpoBoga CUCTEMbl U Ha
mMaructpanbHoM TpybonpoBoae/TpybonpoBogax BOOOMNOXAPHOM CUCTEMbI OOSMKHbI ObiTb
YCTAHOBIIEHbI 3anopHble KnanaHbl, PacnofioXeHHble B 3aliMieHHOM MecTe. KnanaHbl
OOMMKHbI OblTb YCTaHOBMNEHbI Nepeq BbIXOAOM TpybonpoBOAa B rpy30BYK 30HY, a Takke
yepe3 WHTepBanbl, obecneuynBalowme oTceveHne nboro MnNOBPEXAEHHOrO Yy4acTka
noXkapHom maructpanu, Takmm obpasom, 4Tobbl TpeboBaHusa 3.2.1.2 n 3.2.1.3 mornu 6biTb
BbIMOSMIHEHbI MPU  PacCTOAHUW OT BnvXkanwero KpaHa, He NpeBblalowem OfMHY ABYX
NoXapHbIX PyKaBOB;

.6 nogaya BOAObl B BOOOMOXAPHYKD CUCTEMY, OOCNYXMBAKOLLYIO [PY30BYIHO 30HY,
OOIMKHA OCYLLEeCTBNATbCH 4epe3 KOoNnbLeBYl Marucrtpanb, obecneynmBaemyto rnaBHbIMU
noXapHbIMWU Hacocamu, UNn Yyepes OAMHOYHYI0 MarucTpanb, obecneynBaemMyo NOXapHbIMK
Hacocamu, pacrnonoXeHHbIMU B HOC M B KOPMY OT FPy30BOWM 30HbI, NPUYEM OOUH U3 HUX
OOIDKEH MMEeTb HE3aBUCKMbIV MPUBOL;

.7 Tpybbl, KnanaHbl, dacoHHble YacTu TpyObonpoBOAOB M cucteMa B cOopke nocre
MOHTaa A0SMKHbI OblTb UCNbITaHbl HA HENPOHMLIAEMOCTb U paboTOCNOCOBHOCTD.

3.2.2 Ecnn Ha cygoHe ana  3awmTbl MaWWHHOIO OTAeneHua kaTteropum A
yCTaHOBIIEHA CTauMOHapHasi cucTteMa MOoXapoTyLWeHMS MEeHOW BbICOKOM KPaTHOCTU U
aBapUNHbIN MOXapHbIA HAcoc npeHasHayeH Ans nogadyyM MOPCKOW BOAbl B 9Ty CUCTEMY, TO
ero nNpon3BoANTENBHOCTb AOMKHA ObITb 4OCTATOMHOM ANA TyLWeHMs noXxapa B MaluMHHOM
OTOENEeHUN CUCTEMOM MEHOTYWEHMS B Criyyae, KOorda OCHOBHblE MOXapHble HacoChI
BblBEEHbI N3 CTPOS.

3.2.3 Ncxops u3 cueHapust 0gHOBPEMEHHON OOpbOblI TOMBKO C OAHUM MOXapoMm
He TpebyeTcqa, 4TOObl NPOU3BOAUTENBHOCTL ABAPUMHOIO MOXaApPHOro Hacoca Obina
AOCTaTOMHOW [ONfsi OAHOBPEMEHHOro obecneyeHnss BOAOM MOXapHbIX KPaHOB, CUCTEMbI
NeHoTyLWeHNa B cooTBeTCTBUM C TpeboBaHnsamn 3.2.2, a Takke CUCTEMbl BOAOpachbIfeHns
B cooTBeTCTBUMN C TpeboBaHuamMu 3.3.6.

OpHako Npov3BOAUTENBHOCTbL aBapPUMHOINO MOXApPHOro Hacoca [ormkHa ObiTb
A0CTaTOYHOW AN OAHOBPEMEHHOro obecneveHns BOAOW ABYX MNOXaPHbIX KPaHOB Y CUCTEMBI
NEeHOTYLWEeHNA B COOTBETCTBMM C TpeboBaHuaMM 3.2.2 wvnn OBYX MOXapHbIX KpaHOB U
CUCTEeMbl BOAOPACNbINIEHNA B COOTBETCTBMM C TpebosaHmamu 3.3.6, B 3aBUCMMOCTU OT TOrO,
yTO BonbLue.

3.3 Cucrtema BogopacnbifieHUs.

3.3.1 Ha cygax, nepeBo3slmnx BOCMaMEHSAOWMNECS U/UAN TOKCUYHbIE MPOAYKTHI,
AOJIKHa ObITb yCTAHOBIEHA CMCTEMa BOAOpaCHbINeHUs, NnpegHa3HavYeHHas 4ns 3alnThbl:

.1 OTKPbITbIX KYMOSNOB TrPy30BbIX TAHKOB, OTKPbITbIX YacTEeN rpy30BbIX TaHKOB WU
nobbIX YacTen 3aKpbITUA TPY30BbIX TaHKOB, KOTOPbIE MOryT nogBepraTbCA TennoBOMYy
BO3AEWCTBUIO B pe3ynbTate noxapa, npoucxoaswero Ha  6nuskopacnonoxXeHHOM
obopygoBaHuM,  copgepxawem  rpy3, TakOM, KakK  OTKpbiTble  nogkadvsaroLime
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Hacocbl/HarpeBaTenu/yCcTaHOBKM perasudmkaumm n MNOBTOPHOIO CXKEHUs (Ooanee —
yCTaHOBKM ANnsa o6paboTku rasa), pacnonoXeHHble Ha OTKPbITbIX nanybax;

.2 COCydoOB [Afi XpaHeHUs1 BOCMIIAMEHSIOWMXCA UM TOKCUYHBIX  NPOAYKTOB,
nepeBO3NMbIX Ha OTKpbITON nanybe;

.3 ycTaHOBOK Ansi 06paboTku rasa, pacnonoxXeHHbIX Ha nanyoe;

4 coeguHeHWM ONSA BblgadyyM M NpuemMa >XMOKOro rpysa W ero napos, BKto4as
HapyXHbI bnaHel M panoH pacrofioKeHUA KnanaHoB YrpasfieHus, nnowagab KOTOpOoro
AOJIKHa ObITb MO MEHbLUEN Mepe paBHa Nrowaan nogaoHa anga cbopa yreyek;

.5 BCex pacnorioXeHHbIX CHapy>XuM KranaHoB CUCTEMbl aBapUNHOIO OTKMYEHMS,
YCTaHOBIIEHHbIX Ha TpybonpoBodax >XWOKOro rpysa W ero napoB, BKIOYas [faBHbIN
pacnpegenuTenbHblv KnanaHd aAng nogadv rasa notpebutensaw;

.6 OTKPbITbIX MOBEPXHOCTEN, OOpaLLEHHbIX K FPy30BON 30HE, Takmx Kak nepebopku
HaAcCTpoeK u pybok, rae obblMHO NPUCYTCTBYIOT NIOAW; PY30BbIX MALLMHHBIX MOMELLEHUN,
KnagoBblX, cogepXawmnx npegMeTbl C BbICOKOW MOXapoOnaCHOCTbIO, U NOCTOB yNpaBrieHns
rpy3oBbiMu onepaunsamn. OTKpbITble TOPU3OHTarNbHblE KOHCTPYKLMMK, OrpaHu4MBatoLime 3Tn
noMeLLeHns, He TPebyIOT 3aLUmMThbl, 32 UCKITOYEHMEM Chny4Yasi, Korga CBepXy UM CHU3Y OT HUX
HaxoOATCA pasbeMHble COeAMHEHUs rpy30BbiX TpybonpoBodoB. [paHMLUbl KOHCTPYKLWIA
Gaka, npy OTCYTCTBUM NepcoHana u npeaMeToB nnn obopyaoBaHns, obnagaroLmx BbICOKON
NnoXkapoonacHOCTbIO, He TpebytoT 3amnTbl CUCTEMOW BOA4OPACHbINIEHMS;

.7 pacnonoXeHHbIX CHapyXW cnacaTenbHbIX LWMANOK, NIoToB M MecT cbopa,
obpalleHHbIX K rpy30BOM 30HE, He3aBMCMMO OT PacCTOSHWSA OO Hee, 3a WCKNYEeHUeM
pacnonoXeHHbIX CHapyXM MecT cbopa W nyTen Mexagy mectamum cbopa M MecTamu
YCTAQHOBKM chacaTteribHblX MNSI0TOB, PACMOfOXEHHbIX Tak, 4TOObl ObiTb rOTOBLIMM
K HeMearnieHHOMYy crycky Ha oboumx 6GopTax (yganeHHble cnacaTteribHble MioThl,
pacrnonoXeHHble B panoHax, 3allMLLEHHbIX CUCTEMOW BogoOpachbifieHUsi B COOTBETCTBUMU
¢ 3.3.1.6, cuMTaroTCa JOMKHBIM 06pa30oM 3aLLUULLEHHBIMK); U

.8  nOBbIX HEe MOMHOCTbID OrPAHMYEHHBLIX TPY30BbIX MALLUMHHBIX MOMELEHUA |
He NOMHOCTbI0 OrPaHNYEHHbIX MOMELLEHUI ANEKTPONPUBOAOB rPy30BOro o6opyaoBaHus.

Cuctema BopgopacnbifieHUss  CygoB, MNpedHasHayeHHbIX  ANns  Nepuoamnyveckomn
aKcnnyataumm B (OMKCUPOBAHHOM MeECTe B pexmnme perasvdukaumm u OTrpy3KM rasa unu
B peXMMe nony4vyeHus, obpaboTkm, CKMKEHNS N XpaHEHWs, AOMMKHA ObiTb CNpPOEKTUpOBaHa
¢ ydeTtom TpeboBaHun 1.1.10 Kogekca.

3.3.2 Cuctema pgomkHa ObiTb cnocobHom obecrneunTb TyLWlEHME BCEX PaNOHOB,
ynomsHyTbix B 3.3.1, NpuM paBHOMEPHOM pacnpegeneHvM BOAbl W nogayun ee
C UHTEHCMBHOCTbLIO He MeHee 10 N/M?/MWH AN ropu3oHTanbHbIX NOBEepXHOCTEN U 4 N/M2/MUH
AN BepTUKanbHbIX MOBEPXHOCTEMN.

Ona  BepTuKanbHbIX  MOBEPXHOCTEM  PacCTOsHWE  MeXady  pacnbliMTenamu,
3aMLLAOWMMN HXKHUE y4aCTKN, MOXET OblTb OonpedesieHo € y4eTOM OXMAAeMOoro croka
C BEPXHUX Y4aCTKOB.

[Ona  KOHCTPYKUWW, HE MMEILMX YETKO BbIP@XEHHbIX TFOPU3OHTasNbHbIX UMK
BEpPTUKasbHbIX NMOBEPXHOCTEN, MPOM3BOAUTENBHOCTb CUCTEMbI BOAOPACMbLIIEHUS AOSMKHA
OblTb HEe HWKe MpoM3BeaeHMs Mnowaan UX MPOeKUMUM Ha FOPU3OHTanbHYIO MIIOCKOCTb,
YMHOXEHHOIN Ha 10 n/M?/MUH.

B uensx 60pbbbl ¢ NOXXapom B rpy30BYHO 30HY, yNOMAHYTY B 3.3.1.6 1 3.3.1.7, AOMXKHbI
ObITb BKMOYEHLI MO6bIE y4aCTKM OTKPbITLIX Nanyb Hag kodhdepaamamm, NOMELLEHNSMN s
fannacta M nycTbiMM MPOCTPaAHCTBAaMM B KOPMY OT KOPMOBOW Nepebopkn nocrnegHero
KOPMOBOIO TPIOMHOIO MOMELLEHMS M B HOC OT HOCOBOW nepebopku nepBOro HOCOBOMO
TPHOMHOMO NOMELLEHUS.

3.3.3 Ha maructpanu(six) cucteMbl BOgopacnbifieHns Ansi OTCEYEHNS HENCTNPAaBHbIX
CeKUMn  OOMKHbl  yCTaHaBnMBaTbCs  3anopHble  KnanaHbl  4epe3  MHTepBanbl,
He npesbiwatowue 40 m.
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AnbTepHaTUBHO, CUCTEMA MOXET ObITb pasfeneHa Ha ABe unu 6onee cekuuin, KOTopble
MOryT ObITb He3aBMCWUMblI Apyr OT Apyra npu YCNOBMM, YTO WX Cpeactsa ynpaBreHus
pacnonoXeHbl B OAHOM MecCTe, SBNSALWEMCH NerkogocTynHbIM UM PacrnofioXeHHbIM BHe
rPy30BOW 30HbI.

3.34 Cekuus, 3awmuiatoulas nodon 13 panoHoB, BKMoYeHHbIX B 3.3.1.1 n 3.3.1.2,
AOMMKHa obcnyxmBaTb MO MEHbLUe Mepe BCH Tpynny pacrnofioXeHHbIX B nornepevyHoM
HanpaBneHnn TaHKOB B 3TOM pavoHe.

Nobas(ble) yctaHoBka(M) ona obpaboTkv rasa, BkNoveHHas(ble) B 3.3.1.3, moxeT
o6CcnyXnMBaTbCA HE3AaBUCUMOWN CEKLIMEN.

3.35 HononHutenbHo K oObekTam, ykasaHHbiM B 3.3.1.4 — 3.3.1.8, nogava
HacocoB cucTeMbl formkHa obecneynBaTb OOHOBPEMEHHO 3awuTy Haubonbliero wus
YKa3aHHOro HUxe:

.1 noBbIX ABYX MNOMHbIX FPYNN PacrnofioXeHHbIX B NONepeyYHOM HanpaBieHum TaHKOB,
BKMNto4asi nobble ycTaHOBKM AOnsi 0oOpaboTkM rasa B STOM palioHe, rge opHa rpynna
onpefenseTcs Kak rpynna TaHKOB, PacnoriOXEHHbIX B NONEpPeYHOM HanpasneHuu ot 6opTa
0o bopta; ecnu xe oT 6bopTa 0o GopTa pacnosfioXXeH TONbKO OAMH FPYy30BOWM TaHK, TO OH
paccMaTpuBaeTCs Kak «rpynnay; nnowanb Nobbix ABYX NOSHbIX rPYMn TaHKOB AOMkKHa OblTb
paBHa oObeguHEHHOW nnowagM ABYyX HambonbLUMX Tpynn TaHKOB, BKroYasi niobble
pacnonoXeHHble B 3TUX panoHax yCTaHOBKM Anst o6paboTku rasa;

.2 Onsa cypoB, NpeAHasHaveHHbIX ANs 3KcnnyaTauumn, B COOTBETCTBUM C YKa3aHHbIM
B 1.1.10 Kogekca — npuMbIKalOLWEeNn rpynnbl TaHKOB, pPaCMOSIOXKEHHbLIX B NONEPEeYHOM
HanpasreHuu, ¢ y4eTom nbon 4oNONHUTENBHOW ONACHOCTU NoXapa.

B kadectBe anbTepHaTuBbl AfS 3TOW LENU MOryT OblTb WCMNOMb30BaHbl [faBHbIE
noXapHble HacoCbl Mpu YCNoBWMM, 4YTO WX obwWas nogada yBenMyeHa Ha BeNUYMHY,
HeobxoauMmyo Anst NPUMEHEHNs1 CUCTEMbI BOAOPACbINEHUS.

B nwbom cnyyae wMexagy rnaBHOM Maructpanbio BOAOMOXapHOW CUCTEMbI U
MarncTpanblo CUCTEMbI BO4OPACNbINIEHNS OMMKHO ObiTb NPEQYCMOTPEHO COeQUHEHNE Yepes
3anopHbIN KnanaH, pacnonararoweecs BHe rpy30BOM 30HbI.

3.3.6 OrpaHnyuBatowme nepedbopkn HaAcTpoek M pybok, B KOTOPbIX OObIMHO
HaxoOuTCA MepcoHan, a Tawkke crnacaTefbHble LWNKKM, nnoTel M Mmecta cbopa,
obpalleHHble K rpy30BOM 30HE, OOIMKHbI ObiTh 3aliMLeHbl OAHMM W3 [MaBHbIX MOXapHbIX
HacocoB, onpegeneHHbix B 3.2.1.1 yactu VI «[llpotnBonoxapHas 3awmta» [lpasun
Knaccudukaumm n pacnonioXXeHHbIX BHE MOMELLEHNA HAacOCOB CUCTEMbl BOOOPAaCHbIeHus,
nmMbo aBapuHbIM NOXapHbIM HACOCOM B Cry4ae, ecrnv noxap B O4HOM M3 OTCEKOB (Noa YemM
cnegyeT MNOHMMaTb OTCEK, BbIFOPOXEHHbIA  KOHCTPyKUMsiMn  Tuna A, B KOTOpPOM
pacnonoXxeH(bl) NoOXapHbI(e) Hacoc(bl) NN UCTOYHUK NUTAHUA NOXapHoro(bix) Hacoca(os),
obcnyxusatoero(ux) cMcteMy BogopacnblfieHns cornacHo 3.3.2) MOXeT BbIBECTU M3 CTPOS
oba noxapHbIx Hacoca. NNogaya aBapunHOro NoOXapHOro Hacoca AomkHa BbITb JOCTAaTOYHON
ana  obecnevyeHnss OoOHOBpPEMEHHOW paboTbl  [BYX PY4YHbIX MOXAPHbIX  CTBOJIOB
cornacHo 3.2.4.7 yactn VI «[lpoTuBonoxapHasa 3awurta» [lpaBun knaccudgukaumm wn
CMCTEMbl BogopachnbifeHus, ¢ ykazaHHoW B 3.3.2 UHTEHCUBHOCTbIO, HO TOMNbKO ANS 3alUMThbl
HaACTpoeKk U pyboK B rpaHuuax, B KOTOPbIX OObLIMHO HaxXOAMTCA MepcoHan, a Takke
crnacarternbHbIX CpeacTB U MecT cbopa.

3.3.7 BoasiHble Hacocbl, 06bIMHO Mcnonb3yemble Ans ApYrnx uenen, MoryT 6biTb
NPUMEHEHbI A5 NoAayun BoAbl B Maructparnbs CUCTEMbl BOOOPACHbIITEHUS.
3.3.8 Bce Tpybbl, knamaHbl, pacnbiNMTenn W MHaa apmartypa cuctem

BOAOPACMbINEHNA AOMKHbI BbiTb KOPPO3MOHHOCTONKMMUK K MOpPCKOoM Bofe. Tpybonposoap,
dacoHHble anemeHTbl TpybonpoBoAOB N OTHOCALLMECH K HUM KOMMOHEHTbI B FPY30BOM 30HE
(3a ncknoYeHeM ynnoTHEHWU) OOIMKHbI BbiaepXnBaTb TemnepaTypy 925 °C.

3.3.9 [na npepoTepalleHns 3acopeHnsa Tpyb 1 pacnbinuTenen B COCTaBe CUCTEMbI
OOMMKHbI  OblTb  MpegycMOTpeHbl nyTeBble unbTpbl. Kpome TOro, AOMKHbI  ObiTh
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npeaycMOTpeHbl CpeacTBa ANa NPOMbIBKM CUCTEMbI B 06paTHOM HarnpaBreHuM NpecHomn
BOJOWN.

3.3.10 B nomeweHuax 3a npegenamym rpy3oBOM 30HbI, PACMONIOXKEHHbIX BOMAM3M
XWUNbIX NMOMELLEHUI, NErkoAoCTYMHbIX U KOTOPblE MOTYT MCMOMb30BaTbCA B Criyyae noxapa
B 3alMLLIAEMOM panoHe, LOMKHbl OblTb NPeaycMOTpPeHbl CpPeacTBa  AUCTAHLWOHHOIO
3anycka HacocoB, Mofawwmx BOAY B CUCTEMYy BoJoOpacnblfieHus, U OUCTaHUUOHHOIro
yrnpaBneHus knanaHaMmyv CUCTEMbIl, HaXOAALWNMUCSA 0BbIYHO B 3aKPbITOM COCTOSIHUN.

3.3.11 Tpybbl, knanaHbl, acoHHble 4actn TpybonpoBoaoB M cuctema B cbope
nocne MoHTaxa AO0SMKHbI ObITb UCMbITaHbl HA HENPOHMLLAEMOCTb U paboTOCNOCOBHOCTb.

3.3.12 [Ons cypoB, wumewwmx Ha O6opTy cuctemy perasvdukauumn, cucrema
BOAOpAacCnbINeHNs 4OoMMKHa COOTBETCTBOBATL AOMNOMHUTENBbHBIM TpeboBaHMAM:

.1 noxapHasa wMaructpanb AofkHa OblTb CnpoekTMpoBaHa W 0bopydoBaHa
3anopHbIMK KnanaHamu, Tak, YTobbl NpyM egMHUYHOM OTKase B CUCTEME HU B KakoM criyvae
He Hapyllanacb nogaya BOoAbl K cUCTeMe BOAOPAaCHbINIEHNS;

.2 CTauuoHapHas cucTtema BoAopacnbifieHus ¢ nogaden cornacHo 3.3.2 A0SMKHA
ObITb pacnonoXxeHa Tak, YTobbl 3aWNTUTD:

YCTaHOBKM perasudukauunm;

CTaHLMIO N3MEPEHUS OTIPY3KN;

BCacCbIBaOLUIN KOSIEKTOP;

MaHudonb Bblaauw;

BHYTPEHHUE NOBEPXHOCTWN OTAENEHMS Typenu;

YCTaHOBKM ogopauunu;

pe3epByapbl ANSA XpaHEeHWs NObIX FOPYUX KUOKOCTEW WM rasoB, €CNN  OHU
YCTaHOBIEHbI Ha BepxHewn nanybe;

.3 YCTPOMCTBO W MPOU3BOAUTENBHOCTb CUCTEMbI pacnblfieHMs BOAbl AOMKHbI ObITb
TaknMmn, YToObl NPU BbIXOAE U3 CTPOSA OOHOrO Hacoca OCTaBLUMECs Hacocbl obecnednBanu
nogavy BoAbl B CUCTEMY BOAOPACHbINIEHNS;

4 ecnuv noxapHble HacoCbl N HACOCbl BOAOPAaCNbINIEHNsI COBMELLAlOTCA, TO Ux obLuas
nogaya gormkHa 6bITb 4OCTAaTOUHOM A1151 OAHOBPEMEHHOW COOTBETCTBYHOLLEN NOAAYM BOAbI K
CaMOW KPYMNHOW CEKLMM CUCTEMbI BOAOPACMBINIEHUSA U K ABYM NOXapHbIM pyKaBawM;

.5 BKIOYEHME CMCTEMbI pacnbifieHNsa BoAbl JOMMKHO ObiTb BO3MOXHO Kak C MECTHOIo
nocrta, Tak M M3 OUCTAHUMOHHOrO nocta ynpasfeHus, U3 KOTOPOro COCTOSIHAE CUCTEMB
OTCnexXuBaeTCs,;

.6 ycTaHOBKM perasudukaunum [OIDKHbI MOKPbIBATbCA CUCTEMOM  MOPOLLKOBOrO
NnoXapoTyLleHusl, oTBevaroLen TpeboaHuam 3.4.

3.4 Cuctema nopoLIKOBOro TyLUEHUSA.

34.1 Cypa, Ha KoOTOpbIX MpegycmaTpvBaeTCA nepeBO3Ka BOCMIIAMEHSIOLWMXCH
NPOAYKTOB, [OOMMKHblI ObiTb  060OpYyoOBaHbl  CTaUMOHAPHOM  MOPOLLUKOBOW  CUCTEMOWN
noXkapoTyLleHus, ogobpeHHon Ha ocHoBe uupkynsapa MMO MSC.1/Circ.1315 «PykoBoacTso
no oaobpeHnto CTauMOHAPHbIX XMMWYECKUX MOPOLLKOBBIX CUCTEM TYLUEHUS noxapa Ans
3aWnTbl CyAOB, MNEPEBO3ALMX CXKWXKEHHble ras3bl HanMBOM» W NpegHasHayYeHHoW Ans
OopbOLI ¢ NoXapoM Ha nanybe B rpy30BOKM 30He, BKNOYasa nobble YCTPOMCTBA NOTPY3Kn U
BbIFPY3KM KMOKOrO WM rasoobpasHoro rpysa, pacnorioxeHHble Ha nanybe, B HOCOBOM U
KOPMOBOM panoHax o6paboTku rpysa.

3.4.2 Cuctema gomkHa obecneymBaTb nogady nopollka K fobon BHELHEN YacTu
TpybonpoBOAOB XMAKOro rpy3a Uinn ero NapoB, K COeAMHEHUSIM AN NOrPy3KnN 1 BbIrpy3sku, a
Takke K yctaHoBkam Anst o6paboTku rasa. [Nogaya gormkHa oCyLLEeCTBNATLCA HE MEHEE YeM
No ABYM PY4YHbIM PYKaBHbIM JIMHUAM NUOO NO KOMOUHMPOBAHHBIM FMHUAM, BKAOYAOLLMM
nadeTHbIN CTBON U pyYHble pyKasa.

3.4.3 MopolukoBasa cucteMa NoXapoTyLleHUA OOMKHA COCTOATb HE MeHee YeM U3
ABYX He3aBUCMMbIX YCTaHOBOK. Jlto6on n3 ob6bekToB, ykasaHHbiXx B 3.4.2, AOrmkeH ObiTb
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JOCTyneH [Ans TylWeHUs He MeHee 4YeM [OBYMS TakMMu YCTaHOBKaMu, BKMHOYAKOLWMMU
COOCTBEHHbIE OpraHbl YMNpaBMneHusi, CTauuoHapHble TpybGonpoBOAbl OrHeTyLlaLero
BelwlecTBa NoA AaBneHveM, nadeTHble CTBOMbl UMK PyYHble pyKaBHble NUHUKU. [ns cynos,
npeaHasHavyeHHbIX Ansa nepesoskn meHee 1000 m3 rpysa, 4OCTAaTOYHO OAHOM YCTaHOBKMU.

3.4.4 Ona  3awuTtel noboOro paloHa, TrOe  pacnofyioXeHO  coeduHEeHue
norpysku/pasrpyskn, [[ofmkeH 6biTb npegycMOTpeH nadeTHbid  CTBOS, MNPUBOOUMbIN
B JENCTBUE C MecTa YCTaHOBKW M OUCTaHUMOHHO. B cnydyae ecnu nageTHbI CTBOM MOXET
nogatb Heob6xoanMMoe KONMYecTBO MOPOLLIKA Ha BClO Tpebyemyto obnacTb 3awmuTbl M3 OQHOMO
NoOnoXeHus, OUCTaHUMOHHOE ynpaBreHme He TpebyeTcs.

3.4.5 B koHUe rpy3oBoM 30HbI Ha MpaBoM W fneBoMm 6opTax [JOMKHO ObiTb
NpeaycMOTPEHO MO OAHOM PYKaABHOM §MHMK, OOpaLLEHHOM K >XWUMbIM MOMELLEHUSAM,
NEerkogoCTYMHbIX U3 3TUX NOMELLEHUIA.

3.4.6 Mogayva nadpeTHOro cTBONA AOMKHA COCTaBnsATb He MmeHee 10 kr/c.

Py4yHble pyKaBHble NMHUX He OOSMKHbI CKPYyYMBaTbCA M AOMKHbI ObITb 060pyaoBaHbI
CTBOMaMU, NUMELMMN OYHKLMIO BKIIOYEHUS/OTKITIOMEHUS 1 nogady He meHee 3,5 kr/c. Mpu
MakcumarnbHOW nogaye OormkHa obecnevmBaTbCs BO3MOXHOCTb paboThbl C pykaBOM OLHOMO
yenoseka. [lnnHa py4yHOro pykasa He AOSKHa npeBbiwaTb 33 M.

Py4yHble pykaBa M CTBOMbl OOMKHbI ObiTb NErkogoCTYMHLIMUA U MMETb KOHCTPYKLMIO,
CTOMKYID K BO3AEWCTBMSAM BHELWHEN cpeapl, MO0 [OIMKHbl XPaHUTbCA B CTOMKOM K
BO3OENCTBUSM BHELUHEN cpeabl AWmMKe nnu gyTtnsape.

3.4.7 Ecnn wmexgy KOHTEMHEpPOM [ MOPOLIKAa W pPyKaBHOW IMHMEN 1nmbo
nadeTHbIM CTBOSIOM MMEETCsl y4aCTOK CTauMoHapHoro TpybonpoBoda, ero AnvHa
He JO/MKHa npeBbllWaTtbh AnvHY, obecneuymBarollyo noggepXaHue MnopoLwKa B TEKy4YeMm
COCTOSSHUM MpU  MOCTOSSHHOM W MPEepbIBUCTOM  pexume ero BbiMycka, a Takke
oGecneyrBatoLLyt0 BO3MOXHOCTb MPOAYBKM Onsi OCBOOOXAEHUSA TpyGonpoBos OT MOPOLLKA,
Korga cuctema BbIBOAUTCA U3 OENCTBUS.

3.4.8 PacnonoxeHnne obopyaoBaHMsi CUCTEMbI OOIDKHO ONpPenensitbCsi C y4eToMm
TOro, YTO MakcumarbHas 3MEKTUBHOCTb PYYHbIX PYKaBHbIX NMHUI obecneumBaeTca Ha
paccTosHuM B npegenax AnvHbl pykaea.

3.4.9 Cygoa Cc HOCOBBIMW/KOPMOBBIMW TPY30BbIMW YCTPONCTBaAMU AOMKHbI BbiTb
obopyaoBaHbl HE3aBMCMMbIMM  YCTAHOBKaMWM MOPOLUKOBOrO  TYLLEHWUS, OTBEYaloLmnMn
TpeboBaHuam 3.4.1 — 3.4.8, obecneumBaloLLnMmM TylLleHne TpybonpoBOAOB XUAKOro rpysa n
napoB B paviOHe HOCOBOro/KOPMOBOIO rPy30BOro yCTPOWCTBA NOCPEACTBOM PYKaBHbIX JIMHWIA
M nadgpeTHOro CTBOSIa 1 pacnosioXKeHHbIMU B HOCOBOW MM KOPMOBOW HacTu rpy30BOWN 30HbI.

3.4.10 TlopowkoBad cuctema MoOXapoTyLlEeHNA CyaoB, MpeAHasHa4YeHHbIX Angd
nepnognMyeckon akcnayataumm B (PUKCUMPOBAHHOM MeECTe B pexume perasudukauumn u
OTrPY3KM rasa unm B pexmme nonyyeHnsi, o6paboTkn, CKMKEHUSA U XPaHEHUS, OOMKHa BbiTb
cnpoekTupoBaHa ¢ yyetom Tpeboanuii 1.1.10 Kogekca.

3.4.11 Bxogswme B cocTtaB CTaHUMA OUCTAHLUMOHHOM M MECTHOMW nogayn Tpybsbl,
KnanaHbl, acoHHble 4YacTu TpybonpoBoaoB, cuctemMa B cbope AOMKHbl ObiTb UCMNbITaHbI
nocne MOHTaXa Ha HenpoHuuaemocTb W paboTtocnocobHocTb. Kpome  TOrO,
npegBapuTenibHO OOMKHbI ObiTb MpoBeAeHbl UCMbITAHUS OM1s NPOBEPKN (OYHKLMOHANBbHOM
NPUrOgHOCTU CUCTEMBbI, BKNHOYAOLLME BbIMYCK YCTAHOBIEHHOMO KONMMYECTBa OrHeTyLllallero
nopoLlKa n3 Bcex nadeTHbIX CTBOMIOB U PYYHbIX PyKaBHbIX NWHWIA Ha GOpTy, HO NpU 3TOM
MOJIHbIN BbIMYCK YCTAHOBIIEHHOIO KOSIMYECTBa OrHETYLLALLEero nopoLlka He TpebyeTcs.

lMocne 3aBepLUeHMst 9TOr0 MCMbITAHUS CUCTEMA, BKMOYas BCe nadeTHble CTBOMbI U
py4YHblE€ pYKaBHbIE NMMHUKN, AOMKHA BbITb NPOAyTa CyXnM BO34YXOM C TeM, YTOObl ybeantbca
B OTCYTCTBMM NOObLIX OCTATKOB CYXOr0 XMMMUYECKOrO MOPOLLIKA.
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4 3ALLNTA NEPCOHANA
4.1 Kaxxgoe cyaHO, nepeBossiliee NerkoBoCniameHsawmecs rpysbl, LOMMKHO
UMETb Ha BOPTY KOMMNMEKTbI CHaPSKEHUS A1 NOXapHbIX, oTBevatowme TpebosaHmam 5.1.15
yactn VI «[lNpoTuBonoxapHas 3awuTa» NpaBun knaccugukaumm, B KONMYeCTBe, YKasaHHOM

B Tabn. 4.1.

Tabnuua 4.1

O6u.|,a;| rPy30BMEeCTUMOCTb KonnyecTtBo KOMMNIEKTOB
5000 m® 1 meHee 4
Csbiwe 5000 m3 5
4.2 Jllobon AbixaTenbHbIM annapaTt, BXOASLWMA B KOMMMNEKT CHapshKeHuUst Ons

MOXapHOro, AO/MKEH OblTb AaBTOHOMHbLIM AblXaTeNlbHbIM annapaTom, paboTalowmm Ha
cXXaToMm Bo3ayxe, 6annoHbl KOTOPOro AoMMkHbI cogepxaTb He meHee 1200 n Bo3gyxa.

4.3 [na 3awmnTbl YNEHOB 3KMNaxa, NPUHUMaIOLLMX y4acTme B OObIYHbLIX MPY30BbIX
onepauusix, OO/MKHO ObiTb MNPeayCMOTPEHO COOTBETCTBYIOLIEE 3aLLUMTHOE CHapsPKEHME,
BKItOYasi NpegHasHavYeHHoe AN 3aWmThl a3, oTBevarowee npM3HaHHOMY HauMoHanbHOMY
UM MexayHapogHoMy CTaHOapTy, C y4eTOM CBOMCTB NepeBO3UMbIX FPY30B.

4.4 3aWnTHOE  CHapsbkeHue, NpedHasHayeHHoe Ans  MHAMBMAYallbHOro
NoNb30BaHWs, AOIMKHO XPaHUTLCS B CleumanbHbIX WKadax, UMELWUX YETKYIO MapKUPOBKY
N pacrnonoXeHHbIX B NErkOAOCTYMHbIX MecTax.

4.5 B pononHeHne K KOMMMeKTamM CHapshKeHUs1 MOXapHbIX, yKa3aHHbiM B 4.1,
OOJDKHO ObITb MPeayCMOTPEHO OOCTaTOYHOE KOMMYECTBO, HO HE MEHEE TPeX KOMMIEKTOB
CHapsbkeHusi, obecrneudmBatollero 6e3onacHOCTb MepcoHana npu BXOAE B 3arofIHEHHbIE
rasom noMeLLeHnsi U paboTe B HUX.

4.6 B komnnekT cHapsbkeHusi, Tpebyemoro 4.5, 0OrmKHbI BXOAUTD:

A OOMH aBTOHOMHbBIA [ObIXaTeNbHbIM annapaT C MNOSIOKUTENbHBIM  OAaBIIEHMEM,
paboTalowmi Ha CKaToM BO3A4yXe, C MOSHOCTbIO 3aKpbiBAlOLLEN JIMLO MAcKoW M 3anacom
aTMocdepHoro Boagyxa He meHee 1200 n. Kaxkabld KOMMANEKT JOMmKeH ObiTb COBMECTUM
C KOMNJIeKToM, Tpebyembim 4.1;

.2 3awmTHas ogexnaa, obyBb 1 nepyaTku, oTBEYaloWwmne NpU3HaHHOMY CTaHaapTy;

.3 chnacaTtenbHbI NUHb, UMEKOLLMA CTarlbHOW CepaeyHUK, C NMOSCOM; U

.4 doHapb BO B3pbIBOOE30ONACHOM UCTOSTHEHUN.

4.7 Hagnexawmii 3anac cxatoro Bo3gyxa QAnsi AblXxaTeNnbHbiX annapaTos,
yKasaHHbIX B 4.2 1 4.6, gormkeH obecneymBaTbCs:

A Mo MeEHbLUEN Mepe OOHMM TMONHOCTbIO 3apPSKEHHbIM KOMIMIIEKTOM 3amnacHbIX
©annoHoB ANis KaXK4oro U3 AbiXaTenbHbIX annapaTos;

2 BO3YLUHbIM KOMMPECCOPOM Hagnexailen npon3BoauTENbHOCTM, CMOCOOHBLIM K
HenpepbiBHOM paboTe Ana 3apaakm 6annoHOB BO3AYXOM BbICOKOIO AaBfeHUs, NMPUrogHbIM
Ong ObIXaHus; n

3 MaHudonbAoM  OnA  3apsdky, MO3BOMSKOWMM  OCYLLECTBNATb  3apsaky
OOCTaTOYHOro KONM4YecTBa 3anacHbIX 6annoHOB K AblIXaTelNbHbIM annapaTam.

4.8 O6opynoBaHne 6e3onacHOCTK, ykazaHHoe B 4.5 — 4.7, AOMKHO XpaHUTbCA
B CneuManbHblX  WKadax, WUMeLWmMX YeTKyld  MapkMpoBKy U PachONIOXKEHHbIX
B NErkogoCTyMHbIX MecTax.

4.9 3awuTHas ogexaa, Tpebyemasd 4.6.2, 4omKHA ObITb ra30HENPOHULLAEMOWN.

4.10 CpeacTBa ans okasaHWA NepBOW MOMOLLM.

4.10.1 Hocunku, nogxogdwme ana nogbemMa NocTpagaBLUEro U3 pacnosioKeHHbIX
nog, nanybon nomeLeHnn, JOMKHbI XPaHUTLCA B NErKOA40CTYNMHOM MECTE.
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4.10.2 CyaHo JOmMKHO umeTb Ha BopTy MeauumHckoe obopyaoBaHUe Afs OKa3aHUs
nepBon MeAMLMHCKON MOMOLLM, BKMOYas KUCNOPOAHOE peaHuMMalMoHHoe obopyaoBaHue,
B COOTBETCTBUM C TpeboBaHMAMM PykoBoACTBa NO OKa3aHWIO NEPBOV MEANLIMHCKON NOMOLLM
NPU HEeCYaCTHbIX Cry4dasix, CBSA3aHHbIX C onacHbiMu rpy3ammn (MFAG), a Takke CyyeToMm
CBOWCTB NepeBO3nUMbIX FPY30B.
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YACTb VI. CUCTEMbI U TPYBONPOBOAbI

1 OBLUME NOJNOXEHUA

1.1 Hactosiwasa vacte gononHsaetr 4actb VI «Cuctembl 1 TpybonpoBodbl»
MpaBun knaccudukaumm wn yctaHaBnuBaeT TpeboBaHWS K cneumarnbHbIM CUCTEMAM U
TpybonpoBoaam razoso3os LG.

1.2 Hacocel, TpybonpoBoabl, knanaHbl W gpyras apmaTtypa  CUCTEM,
pacrnonoXeHHbIX B pavOHe TIPy30BbIX €MKOCTEeW, [OOSDKHbl UMMETb  OTNIMYUTESbHYIO
MapKMUpPOBKY.

1.3 Jliobble cocyabl Nog gaBreHMEM OOSMKHbl oTBedaTb TpeboBaHuaM 4vactm X
«KoTnbl, TennoobmeHHble annapaTtbl U cocyabl nNoa gasneHuem» lpaBun knaccmdukaumm.
MoMMMO 3TOro, €mMKOCTU M TEXHOMNOrnmyeckne cocyabl NoA AaBneHnem ans obpaboTku
XNOKOro WnM rasoobpasHoro rpysa, BKIlOYMasd YpaBHUTENbHblE TaHKW, TEMnOOOMEHHble
annapaTtbl W  KOMNEKTOpbl-HAKOMUTENW, [OOMKHbI  Takke oOTBevatb TpeboBaHMAM
K aBTOHOMHbIM TaHkam Tuna C, npueedeHHble B Yactn IV «XpaHeHue rpysa». TepMuH
«cocygobl  NoA4 AaBrieHWeM»,  uUcnosib3yembld  BYactn IV «XpaHeHue  rpysay,
pacrnpoCTpaHsIETCA Kak Ha aBTOHOMHbIE TaHkuM Tuna C, Tak U Ha TEXHONOrnM4yeckne cocynbl
noA AasBrfieHMEM.

2 TPYBOMNMPOBOAbI

2.1 MaTepuansl.

211 TpybonpoBoabl W apmatypa Aans cpeg c paboyen TemnepaTypou
or0 pgo -165 °C pomkHbl M3roTaBnMBaTbCA W3 MaTepuanoB,  YKa3aHHbIX
BTabn. 2.1-4 vactn IX «MaTtepuanbl n cBapka». Bbibop u ucnbiTaHns maTepuanos,
ncnonb3yemblix B cucTeMax  TpybonpoBOAOB,  OOIMKHbI — OTBeYatb  TpeboBaHusM
pasg. 2 4actu IX «MaTtepuanbel W cBapka» CY4e€TOM MWHUMAanbHOW pPacYETHOM
TemnepaTypbl. Bmecte cTem MoxeT OblTb [JonyweHO onpegeneHHoe ocnabnexuve
TpeboBaHMM K Ka4yecTBy MaTtepuana pnns OTKpbITbIX TpybonpoBOAOB ra3ooTBOAa,
npy ycrnoBun, 4TO Temnepatypa rpy3a Ha kKnanaHe cOGpoca AaBneHuss npu  ero
YyCT@HOBOYHOM 3HayeHun He Hmxe -55 °C u 4yto B TpybonposBoa pAns rasooTBoja
He MOXeT  MNOCTynUTb  XuakocTb.  [logobHble ke  ocnabneHusas  moryt  ObiTb
paspeLueHbl npyM  Takux  Xe  TemnepaTypHbIX  YCNoBUSIX  ANiS OTKPbITbIX
TpybONpPOBOAOB  BHYTPU rPYy30BbIX E€MKOCTEW, 3a WCKMYeHMeM TpybonpoBOAOB
pasrpyskm UM Bcex TpybonpoBOAOB BHYTPM MeMOpaHHbIX W MNonymemMOpaHHbIX
TaHKOB.

21.2 MaTtepmnanbl c Temnepatypon nnaeneHuss Hwke 925 °C He OOMKHbI
ncnonb3oBaTbCA AN TpyOONPOBOAOB BHE rPy30BbIX €MKOCTEWN, 3a MUCKIIOYEHNEM KOPOTKUX
y4acTKoB TpyD, COEOMHEHHbIX C rpy30BbIMW €MKOCTSMMW, U B 3TOM Ciy4ae AOfmKHa ObiTb
npeaycMOTpeHa NoXXapocTonKas N3oNAums.

2.1.3 CucTtema nsonauum rpy3oBbix TPyGONpOBOAOB.

2.1.3.1 Cwucrtembl rpy3oBbix TpybonpoBogoB AOMKHbI ObiTb Hagnexawum obpasom
obopynoBaHbl CUCTEMON TEPMUYECKON M3ONAUUW  C LEeNbl  CBEOAEHUA K MUHUMYMY
NPOHUKHOBEHWUs1 BTpy3 Tenna B Xode MpOM3BOACTBA [PY30BbIX ONepauuin u 3aliuTbl
nepcoHana oT NPSIMOro KOHTaKTa C XOfoAHbIMU MOBEPXHOCTSIMMU.

CeoKcTBa TennoBoOW M30MALMU TPy30BbIX TPYOONPOBOAOB OOIMKHbI YYMTbIBATbCHA MpuU
pacuyeTe TENnOMNPUTOKOB K rPy30BbIM TaHKaM M B pacyeTe NpOU3BOAUTENBHOCTU CUCTEMBI
KOHTponsa AaeneHusi/Temnepatypbl. [10BEpXHOCTM rpy30BbiX TPYOONPOBOAOB, C KOTOPbLIMU
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nepcoHan MOXeT KOHTaKTUpOBaTb B HOPMasibHbIX YCMOBUSAX, AOMKHbI ObiTb 3alyuLLEHbl
TEnnoBoW M3oNAUMEN 32 UCKITIOYEHNEM CeAYIOLLUNX MOBEPXHOCTEN:

NMOBEPXHOCTEN CUCTEM rpy30BbIX TPYOOMPOBOAOB, KOTOPblE 3alimLeHbl (PU3NYECKUMM
3aWnTHBIMK BapbepamMu ANs NpeaoTBpaLLEeHUs TAKOro NPSIMOro KOHTaKTa;

NMOBEPXHOCTEN pPY4YHbIX KranaHoB, MWMeKLWMNe YyOSMHEeHHble LWNWHAENW, KoTopble
3almLaloT oneparopa oT TemnepaTypbl rpy3a;

NOBEPXHOCTEN CUCTEM Ipy30BbiXx TPyOOMpoBOAOB, pacyeTHas TemnepaTtypa KOTOpbIX
(onpegensieTca no Temnepatype BHyTpeHHen cpeapbl) Boiwe —10 °C.

2.1.3.2 Ecnu 3T0 NnpyMeHNMO, NO MpUYNHE MeCTa PacrofioXeHUss NN OKPYXaroLwmx
YCINOBWI, U30NMpyloLmMe Martepuansl AOMKHbI obnagate COOTBETCTBYHOLWMUMM KavyeCTBamu
CTOWKOCTW K NOXapy WU pacnpoCTpaHeHWIo NramMmeHu 1 6biTb B JOCTAaTOMHON Mepe 3aluuLeHbI
OT NPOHMKHOBEHNS BOOAHOrO napa v OT MEXaHUYEeCKUX NOBPEXOEHUN.

2.1.4 Ecnn cuctema rpy3oBbiXx TpyboOnNpoBOAOB W3roTOBieHA W3 MaTepwuana,
CKITOHHOrO K KOPPO3MOHHOMY pPacTPeCKMBAHUIO NOA4 OEeNCTBMEM HanpsXXeHWUn B YCrOBUAX
HacCbILLEHHOW CONblo BO3AYLLIHOW cpefbl, AOMKHbI ObITb NPUHATLI Hagnexawue Mepbl Ang
npeaoTBpaLLeHns 3TOro nNyTemM pacCcMOTPEHUs BOMPOCOB O Bblbope maTtepuana, 3awuTe
OT BO3AENCTBUA CONEHOM BOAbI /MW AOCTYNMHOCTM AN NPOBEPKW.

215 Mpn BbIGOpe MaTepuana AnNs BHEWHMX Tpyd wnu KaHanoB CUCTEM
razoobpasHoro Tonnvea C NPUHyaUTENbHOW BEHTUNAUMeN, obecneynBaroen no MeHbLUen
mepe 30 BO3gyxO0OOMeEHOB B Yac, HEO6XOOUMO YYUTbIBaTb BAUSHME KakK AaBEHUdA, Tak w
BO3MOXXHOM HU3KOM TemMnepaTypbl B Criydae BbiIxoga U3 CTPOsi CUCTEMbI BbICOKOIO AaBfEeHUS.

2.2 TonwwuHa cTeHoK Tpy6.

2.2.1 TonuwuHa cTeHok Tpyb, paboTarwmx nog BHYTPEHHUM OABIIEHMEM, OOSHKHA
ObITb HEe MeHee onpegensiemon no dopmyne (2.3.1) yactu VIl «Cuctembl n TpyGonpoBogbi»
MpaBun knaccugukauum ¢ y4eTom criefyowmx BeNnUYmH, BXogALWwmxX B opmyny.

2.2.1.1 p (pacyeTHoe foaBneHne) — Haubonbluee AaBreHne, KOTOPOMY MOXET ObITb
noaBeprHyTa cuctema B aKcnnyaTauum.

Ons TpybonpoBoAOB wnM uUX YacTen, B 3aBUCMMOCTM OT NEpPeBO3MMOro rpysa,
B KA4YeCTBE pacyeTHOro AasrieHns criegyeT MpuHUMaTb Havbornbluyd U3  CrieayroLwmx
BESNYUH:

AaBreHne HacbIWEeHHbIX NapoB rpy3a npu temnepatype 45 °C — ang tpybonpoBoaoB
NN X YacTeun, KoTopble cogepxaT napbl rpy3a Unn HEKOTOPOE KONMMYECTBO XNOKOro rpysa u
MOryT ObiTb OTKMOYEHbI OT NPefoXpaHUTErbHbIX KnanaHoB. MoryT ObiTb MCMOMNb30BaHbI
BonbLlume unu meHblne 3HadeHns (cMm. 13.2 yactu IV «XpaHeHue rpysa»); nnm

AaBreHne neperpeTbix NapoB npu Temnepatype 45 °C, nonaras akcnnyaTaumoHHOe
AaBrneHne wn TemnepaTypy B KayeCTBe HayanbHbIX YCMNOBUMW S HacCbIWEeHHbIX NapoB
B cucteme — ans TpybonpoBOAOB MMM UX YacTen, KoTopble BCerga cogepXat TONbKO napbl
rpysa u MOryT ObiTb OTKIOYEHbI OT NpefoXpaHuTenbHbIX KrnanaHoB. MoryT 6biTb
ncnonb3oBaHbl 6onblne nnu MeHowne 3HaveHnsa (cM. 13.2 yactn IV «XpaHeHue rpysa»)
npy AONyLEeHUN O TOM, YTO NPWU IKCNIyaTauNOHHbIX 3HaYEeHUSX AaBfieHNa U TeMnepaTypbl
B cucteme BygeTt uMeTb MeCTO HavarnbHasa hasa HacbILWEHHbIX NapoB; Unu

MakcumarbHoe [OoMnycTUMoe YCTaHOBOYHOE AaBreHue MoapbiBa MNpefoxXpaHUuTeNbHbIX
KnanaHoB rpy30BbIX €MKOCTEN 1 06CNYXNBAKOLUX UX FPY30BbIX CUCTEM; UM

yCTAHOBOYHOE [JaBfeHve noapbiBa NpeaoXpaHUTENbHOrO MNepenyckHOro KnanaHa
COOTBETCTBYIOLLEro Hacoca Unm KoMmnpeccopa; unm

MakcuMarbHbIA NOSMHbLIA Hanop B rpy30BOM TpybonpoBoAe npu Norpyske Unn BbIrpyske
rpysa; nnm

yCTaHOBOYHOE JaBreHne nogpbiBa NpeaoxpaHMTENbHOro KnanaHa Ha TpybonpoBoae.

B niobom criyyae pacyeTHoe AaBrieHne p AOMMKHO npuvHMMatbes He MeHee 1 MMa, a
ana TpybonpoBoAOB C OTKPbITbIMM KOHUamMn — He meHee 0,5 MlMa nnbo 10-kpaTHoro
YCTaHOBOYHOIO AaBreHMsa NpeaoXpaHMTENbHOro KnanaHa.
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YacTtu cuctem ansa nepekadky XnakocTen, KoTopble MOryT ObiTb NOABEPXKEHbI CKaykam
AaBneHus, OOMKHbI OblTb paccymMTaHbl HA 4ENCTBME TAKOro AaBeHus.

PacuyeTHoe naBneHve anga BHeLWHUX Tpy6 unu kaHanos cuctem razoobpasHoro Tonnvea
He JOMKHO OblTb MeHee MakcumanbHoro paboyero OaBrneHus BHYTPEHHen Tpybbl Ans
nepegayn rasa. B kayectBe anbTepHaTuBbl ANs cUCTeM TpyGoONpoBOAOB ra3oobpasHoro
Tonnuea c paboymm gasneHveMm, npesblwarowmm 1 Mla, pacyeTHoe OaBneHWe BHELUHEro
KaHana [OSMKHO COCTaBMsATb HEe MeHee MaKkCMMarbHOro pocTta AaBfeHusi, BO3HUKAoLWEero
B OKpY>KaloLEeM  KONbLeOoOpasHOM MPOCTPaAHCTBE, C Y4EeTOM MrHOBEHHOIO  MUKOBOIO
AaBrneHusa B MecTe ntoboro paspyLleHms n ycTponcTs ra3ooTBoOAaA.

BblpaxxeHne «pacyeTHOe AaBfeHWe B HapyXHoOW Tpybe unu BO3OYyXOBOAE» MOXET
UMEeTb OfHO M3 CneaylLLmX 3HAYEHWI:

.1 MakcumanbHoe JaBrieHue, KOTOPOe MOXET BO3AEWCTBOBATb Ha BHELLHIOK Tpyby
unn Koxyx obopygoBaHus Mocrne paspbiBa BHYyTpeHHen Tpybbl, Kak [AOKYMeHTarbHO
NnoATBEPXKAEHO COOTBETCTBYIOLWMMM paciHeTamMm C Y4eTOM BEHTUNSALUMOHHbBIX YCTPOWUCTB; NN
xe

2 ANS ras3oBbIX TOMMAMBHbBIX CUCTEM C paboymMm AaBrieHnemM BHYTPEHHEN TpyObl
bonee 1 MlNa — «makcumanbHOe co3faBaemMoe AaBreHue, BO3HMKallee B KOnbLEeBOM
NMPOCTPaHCTBE» NOCre pa3pbiBa BHYTPEHHEW Tpybbl, KOTOpoe AOMKHO ObiTb paccyMTaHo B
cooTtBeTCcTBUMM € 9.5.7.2 yactn XVII «[JononHUTenbHbIE 3HAKM CMMBOJSIA Knacca MU CrOBECHbLIE
XapaKkTepuCTUKK, ornpenenstowme KOHCTPYKTUBHbIE UMK 3KCnyaTaunoHHble O0COBEHHOCTU
cyaHa» Npaeun knaccudgukaunn,

2.2.1.2 ¢ — npubaBka Ha KOPPO3WID; MOXET ObITb yBenMyeHa MO CPaBHEHMIO
c Tpebyemon B 2.3.1 vactm VIl «Cucrtembl 1 Tpybonposoabl» [MpaBun knaccudumkaumm,
ecnv npeanonaraeTcsa yCUneHHas Kopposus unun aposmsa Tpybonposoaa. lNpmubaska gomkHa
NPMHMMAaTbLCA C Y4EeTOM npegnonaraemoro cpoka akcnnyaTtauum Tpybonposoaa.

2.2.1.3 OcrtanbHble BenuuuHbl, BXogswme B OpPMyry, [OMXKHbI  OTBeyaTb
TpeboBaHuam 2.3.1 yactn VIII «Cuctembl n Tpybdonpoeoabl» NpaBun knaccudpukaumm; npm
3TOM CHWXeHne KoadhdhUUNEHTOB 3anaca NpoYHOCTU He A0NYyCKaeTcs.

2.2.1.4 TlpuHatele gns rpysosoro TpybonpoBoga MuHMMarbHble KO3(UUNEHTDI
3anaca MpO4YHOCTM MO BPEMEHHOMY COMPOTUBMAEHMIO W Npedeny TeKydyecTu martepuana
AOIMKHbI ObITb YKka3aHbl B CBuaeTensCcrBae.

222 MwuHMUManbHbIE TOMLWMHBLI CTEHOK TPYO AOMKHbI NpUHMMaTbLCA no Tabn. 2.3.8
yacTtu VIII «Cuctembl 1 Tpybonpoeoabl» MNMNpaBun knaccudpukauum nmbo no corracoBaHHbIM
¢ Pernctpom ctaHgaptam.

B HeobxoaumbIx criydasix C Lenblo npegynpexaeHns nospexaeHus TpybonpoBoaos
B pesynbTaTe ypeamepHoro npornba Tpyb noa Bo3genCTBMEM Harpysok Ha onopax, uarnba
CyaHa vnun gpyrux nNpuYnH TONWMHA CTEHOK Tpyb OormkHa ObiTb yBENUYEeHa No CpaBHEHMIO
CykasaHHon B2.2.1. Ecnn 3TO0 nNpakTMyeckun HenpuemsemMo WM MOXeT Bbl3BaTb
ype3MepHble MECTHbIE HaMNPsSXKEeHUd, Harpy3ku OOMKHbl ObiTb YMeHbLEHbI NIMO0 NOMHOCTLIO
NCKINIOYEHbI APYrMMUN KOHCTPYKTUBHBIMU MEPaMMU.

BO3HVMKHOBEHME TakKMX MECTHbIX Harpy3ok MoXeT OblTb BbI3BaHO OMOPHbLIMU
KOHCTpYKUMAMU, OedopMaumsMn Kopryca CydHa, CKadkamMy LaBEeHUSI XXUOKOCTU B XO4e
onepauun No nepegadve rpysa, BeCOM NogBeLLeHHbIX KnanaHoB, peakumMen Ha coeanHeHns
rPY30BbIX CTPES UM UHBbIMU (PaKTOpaMMu.

223 Ecnn pacuyeTtHas Temnepatypa cpegbl —110 °C u Hwxe, Pernctpy AOomxeH
OblTb NpeacTaBrneH MOMHbIM pacyeT MPOYHOCTU C YYETOM BCEX HAMPSHKEHWIA, BO3HMKAOLLNX
noa BoO3gencTBMem Beca TpyO (BKMYAsa 3HAYMTENbHbIE HArpy3ku npu  YCKOPEHUM),
BHYTPEHHEro AaBfeHus, TEMNEepPaTypHOro CXaTusl, a TakkKe Harpy3ok, BO3HMKAOLMX Npwu
narnbe cygHa, Angd Kaxgoro oTBETBEHMSI CUCTeMbl TPYO6ONpPOBOAOB.

Ona temnepatyp Bbiwe —110 °C Pernctp moxeT notpeboBaTb pacyeT HanpsiKeHun
C Y4ETOM KOHCTPYKLMM UIN KECTKOCTU CUCTEMBI U BbiIBOpa MaTepuanos.
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Takue pacyeTbl JOMKHbI BbINOMHATLCA MO MeToanKam, oaobpeHHbIM Pernctpom.

B nobom cnyyae, gaxe ecnu pacdeTbl He NpeacTaBnsAlTCH, OOMKHbI ObiTb YYTEHbI
TennoBble HaMNPSKEHNS.

2.2.4 Paamepbl BHewHMX TpyO BbLICOKOMO [OaBMEHUS WM KaHanoB  Ans
razoobpasHoro Tonnuea.

2.2.4.1 [Ons TpybonpoBogoB ras3oobpasHOro TOMMIMBA C PACYETHbIM OABIIEHUEM,
NpeBbILALWNM KPUTUYECKOE AaBrieHne, KacaTenbHble MeMOpaHHble HanpshXeHns NpsiMbiX
yyacTKoB TpyObl nnn KaHana He AOMKHbI NPeBbIWaTh Npegena NPOYHOCTU NPU PaCTXKEHWM,
peneHHoro Ha 1,5 (Rw/1,5), npn genctBum pacyeTHOro gaBneHus, ykasaHHoro B 2.2.1.
3HayeHnss HOMMHAaNbLHOIro AaBrieHus Ans BCeX APYrMX y4acTKOB TpyOONpOBOAOB OOSMKHbI
COOTBETCTBOBATb TAKOMY K€ YPOBHIO MPOYHOCTU, YTO N AN1S NPAMbIX Y4aCTKOB.

2.3 CoeauHeHus Tpy6onpoBOAoOB.

2.3.1 Hactoswume TpeboBaHus pacrnpoCcTpaHsTCA Ha coeguHeHns
TpyOONpPOBOAOB, pPAaCMONOXEHHbIX BHYTPU WM  CHapYXu T[py3oBbIX emkocTen. [ns
TpyOONpPOBOAOB, PAaCMONIOXEHHbIX BHYTPWU TPy30BbIX €MKOCTeW, u TpybonpoBoaoB
C OTKPbITbIMX KOHLLAMM MO COrnacoBaHuio ¢ PernctpoM mMoryT 6biTb 4ONYLLEHbl OTCTYMMEHUS
OT YKa3aHHbIX TpeboBaHUN.

2.3.2 CBapHble  CTbIKOBble  COeOUHEHUs C MOMHbIM npoBapom MoryT
ncnonb3oBatbcs 6e3 orpaHmyeHui. Mpu pacyeTHon Temnepatype Hwxke —10 °C cTbikoBas
cBapka [formkHa ObiTb ABYCTOPOHHEN WM  3KBUBANEHTHOW CTbIKOBOMY COEAWHEHUIO
C ABYCTOpPOHHen cBapkon. CBapka MoOxeT ObiTb BbINOSIHEHA C MCMOMb30BaHUEM
NnoaKnagHoro Kombla, MNnaBsWwencss BCTaBKU UMW B 3alLUUTHOW cpefe MHEePTHOro rasa npu
HanoXXeHn1 NepBoro CBapHOro Basnuka.

Ha TpybonpoBogax c pacyeTHbiM paerneHnem 6Gonee 1 Mla wu pacuyeTHOM
Temnepatypon —10 °C 1 HWXKe nogknagHble Korbla Nocre CBapky AOMKHbI ObiTb yaaneHsbl.
O6bem HepaspyLuatoLero KOHTpons AomkeH 6biTb He MeHee ykasaHHoro B 3.3.3 yactu XIV
«Capka» lNpasun knaccudukaumm ona Tpydonposogos | knacca.

2.3.3 dnaHueBble coefuHeHUss TpybonNpoBOAOB, KranaHOB W ApPYyro apmaTypbl
OOIKHbl  yaoBneTBopAaTb TpeboBaHusam 2.4.3 yactm VIl «Cuctembl 1 TpybonpoBogbi»
MpaBun knaccudurkaumn.

dnaHueBble coeanHeHnsa Tuna B He OMmMKHbI NPUMEHATLCA ANA pacyeTHbIX TemnepaTtyp
Hwke —10 °C 1 HOMUHanbHbIX guameTpos Tpyd 6onee 100 mm.

MpouHble pasmMepbl ¢naHUEeB AOIMKHbI Onpeaensatbcss No oAobpeHHbIM Pernctpom
CTaHOapTaM Ha pacyeTHoe JaBrieHue, NpMHMMaemoe B cooTBeTCcTBmn ¢ 2.2.1.1.

234 MydTOoBbIE CBapHble COEAMHEHUST MOrYT MWCMNONb30BaTbCA TOMNbKO A4
TpybonpoBOAOB C OTKPbITEIMA KOHUAMK C HapyXHbIM guameTpom 50 MM M meHee wn
pacyeTHON TeMnepaTypon He Hmxke —55 °C.

235 Mo cormacoBaHnio ¢ Pernctpom, TOMbKO  ANA  HEOTBETCTBEHHbIX
TpybonpoBOAOB C HapyXHbIM AnamMeTpoM 25 MM M MeHee MOryT MCMnonb30BaTbCA
pe3bboBble My(PTOBbIE COEAMHEHUS.

2.3.6 Ecnn B TpybonpoBogax WCMONb3yOTCA KOMMEHCATOPbl, MX YMCNO OOJHKHO
OblTb  MWHUMAanbHbIM, OLHAKO, [OOCTATOMHbIM AN npefoxpaHeHus TpybonpoBOAOB,
OTAENbHbIX Y3M10B CUCTEMbI W TPY30BbIX E€MKOCTEMW OT Ype3MEPHbIX HaMnpsKeHUn,
BO3HMKAIOLLMX B pe3ynbTaTe TEMMOBOrO paclluMpeHnst rpy30BbiX EMKOCTEN, TpybonpoBoaoB m
Aedopmaumm koprnyca cygHa.

CHapyXun rpy3oBbIX €MKOCTEW MOIyT YCTaHaBnMBaTbCA TOMbKO  CUIbGIOHHbIE
KomneHcaTtopbl. KomneHcaTopbl ApyrMx TUMOB MOrYT YCTaHaBNMBATbCA BHYTPWU Py30BbIX
€MKOCTEN.

Mpn HeobxoAUMMOCTU AOSMKHbI OblTb MNPUHATHI Mepbl ANA  3aWnTbl  CUITb(POHHBIX
KOMMNeHcaTopoB OT obregeHeHus.
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PacyeT w©n ycTaHOBKa CUSIb(POHHBIX KOMMEHCATOPOB [AOMMKHbI  OCYLLECTBASATLCS
B COOTBETCTBMM  C MPU3HAHHbIMW  CTaHZapTaMu, a KOMMEeHcaTopbl  AOMMKHbl  ObiTb
obopyaoBaHbl cpeAcTBaMu npefoTBpalleHnss NOBPeXAeHUN BCreACTBUME UX YPEe3MEepPHOro
pacLMpeHns Nnn cxaTus.

2.4 Tepmuyeckasa o6paboTka TpybO.

24.1 CTbikoBble CBapHble COeOWHEHWUst TpybonpoBOOOB CXWXKEHHOro rasa,
N3roTOBMNEHHbIX W3 YrNepoanCTOn, YrnepoaucTo-mapraHueBon WM HU3KONEermpoBaHHOWM
cTanu, nocrie cBapku AOMKHbI ObITb NOABEPrHYTHI TEPMUYECKON 06paboTke.

2.4.2 Mo cornacoBaHuio € PeructpomMm TepMUYEeCcKOe CHATUE HanpsiKeHUn MOXeT
He NpPou3BOANTBCA Ans TpybonpoBOAOB, MMEKLWMX TOMWMHY CTEHKM MeHee 10 MM,
B 3aBUCMMOCTM OT pacHeTHbIX TEMNepaTyp U JaBrneHnsi B cucteme TpybonpoBoaoB.

2.5 U3onsauma Tpybonposoaos.

25.1 TpybonpoBoabl, NpedHasHa4YeHHble AN cpeq C HA3KOW TemnepaTypou, Tam,
roe HeobxoouMMO, OOSMKHbI ObITb TEPMOM30NUPOBAHbI OT CMEXHbLIX KOHCTPYKLUWMA Kopryca,
4TOObI N36exaTb NOHMKEHNA TEMNEepPaTypbl KOHCTPYKLNIA KOPNyca HUXKEe pac4YeTHOWN.

25.2 B mectax, roe TpybonpoBoabl ANs XUOKOro rpy3a NoaBepratTcs perynspHom
pasbopke unM rge BO3MOXHA YyTevyka >XMAKOro rpysa (Hanpumep, Yy COeAVHEHWUN
c 6eperoBbiMM MarucTpansMm WM y carlbHUKOB HACOCOB), AOMMKHa ObiTb obecneyeHa
3aLMTa HUKEPACMOMNOXEHHbIX KOHCTPYKUUI Kopriyca cydHa OT BO34ENCTBUSA rpy3a C HU3KOWN
TemMnepaTypon.

2.6 PacnonoxeHue Tpy6oonpoBoaoB.

2.6.1 Jliobon TpyGonpoBoa, KOTOPbIM MOXET 3akntoyaTb [py3 B XKWOKOM WK
razoobpa3HOM COCTOSIHWUM, AOMKEH YAOBNETBOPATL Cneayowmm TpeboBaHnsaMm:

.1 TpybonpoBoabl OOMKHbI ObITb OTAENEeHbl OT TPYOONPOBOAOB APYrMX CUCTEM, 3a
NCKNIOYEHMEM COeMHEeHN, TpebyeMbiX ANA OYUCTKM, yaaneHus rasa n nogadvm MHEPTHOro
rasa. [na npenoTBpalleHnMss MNpPOTMBOTOKA rpy3a [OMKHbI OblTb MNPUHATBHI B pacyeT
TpeboBaHua 6.1.4. B aTtom cnyyae p[omkHbl ObiTb MNPUHATBHI MeEpbl, MWCKMYaoLwme
NMPOHMKHOBEHWE Trpy3a WM €ro napoB B ApyrMe cuctembl TpyOOnpoBOAOB 4epe3 3Tu
COeaNHeHUs;

.2 3@ WUCKNIYeHMeM cnyyas, npeaycMoTpeHHoro Bpasg. 11, Tpybonposoabl
He JOMMKHbI MPOXOAUTb 4Yepes3 Xumble U cryXebHble NomeLleHus, NOCTbl yNpaBreHus u
MaLUWMHHOE MOMELLEHNe, 3a MWCKMIOYEHMEM TPY30BbIX MAaLLUMHHbBIX MOMELLEHUIA, TPY30BbIX
HACOCHbIX U KOMMPECCOPHbIX;

.3 COoeauHATbCA C rpy30BbIMM €MKOCTAMW HEeNnocpeacTBEHHO C OTKPbITbIX nanyb, 3a
WCKITIOYEHMEM CryvaeB, korga TpybObl YCTaHOBMNEHbI B BEPTUKANbHOW LWaxTe Mnn nogobHom
KOHCTPYKLUMM AN Npoxogda 4epes3 MycTble NPOCTPaHCTBa Hag rPy30BbIMU €MKOCTAMU, a
TaKke 3a MCKIKYEHVMEM CcriyyaeB, korga Tpybbl Ans ocylleHus, ra3ooTBoAa UKW NPOAYBKU
npoxoasT Yepes kohdepaamsl;

.4 pacnonaraTbCa B rPy30BOW 30HE HaL OTKPbITOM nanybon, 3a WCKNOYEHNEM
Crnly4aeB HOCOBbIX WM KOPMOBbIX YCTPOWCTB MOrpy3kn M pasrpysku, CUCTEM aBapUMHOIO
cbpoca rpysa, cucteM TypesnbHblX OTCEKOB W 3a MCKYEHWEM CRyvaeB, YKasaHHbIX
B pasg. 11. ABapumlHble YCTPOWCTBA ANS yAaneHus rpy3a MOoryT OblTb pacnosioXeHbl
B KOPMOBOW 4aCTu CyAHA B paviOHE XUIbIX U CNYXeBOHbIX NOMELLEHUI, NOCTOB YNpaBfeHns 1
MALUMHHBLIX MOMELLEHUN, OAHako TpybonpoBoAbl HEe OOIMKHbI MPOXOAUTb 4epe3 3Tu
NMoMeLLEHMS;

.5 pacnonaratbCsi Ha  pPacCTOStHUM  OT HAPYXHOW  OBWMBKM B MONEPEYHOM
HanpaBneHnn BHYTPb KOPMyca, He MeHee, YeM TpebyeTcsa Ans rpy30BbiX EMKOCTEN B pasf. 2
yactn Il «KOHCTpyKuus rasoBO30B», 3a MCKIOYEHMEM TpybonpoBOAOB, NpeaHas3Ha4YeHHbIX
ans coeguHeHus c 6eperom Ons npyema W nepefayn rpysa v He nogBeprarLlmxcs
OENCTBMIO BHYTPEHHEro AaBfeHusi B MOpe, a Takke cucteM TpybonpoBOOOB aBapUNHONO
cbpoca rpysa.



lpasuna knaccugbukayuu u NOcmMpouKU cyOoe onsa rNepeso3KU CXXU>XeHHbIX ea308 Hallueom

(4acmb V1)
88
2.7 BopToBble OTNIMBHbIE OTBEPCTUSA HMXKEe Nany6bl HaaBoaHOro 6opra.
271 CHabxxeHure un ynpaBreHve KrnanaHaMu, KOTOpble YCTaHOBMEHbl HA OTIIMBHbIX

3ab0opTHbIX OTBEpPCTMAX TPyOOMpoBOAOB, MOYLLMX M3 MOMELLEHMIA, PACMOSNIOXKEHHbBIX HMXE
nany6bl HagBoAHOro GopTa, UM U3 3aKPbITbIX HAOCTPOEK U PyDOK, HAaXoAsALWMXCa Ha nanybe
HagBoaHOro GopTa, OOMKHbI yaoBneTBopATb TpeboaHuam 4.3.2 yactu VIl «Cuctembl n
Tpybonposodbl» NMpaBun knaccudukaumu.

2.7.2 Bbibop knanaHoB onpeaensieTcsa cregyowmm obpasom.

2.7.2.1 OTtnuBHble 3ab0pPTHbIE OTBEPCTUS, KAk NPaBUMO, AOIMKHblI ObITb CHaOXeHbI
OOHMM aBTOMAaTUYECKMM HEBO3BpaTHbIM KrnarnaHOM CO cpeacTtBaMyv NPUHYAUTENBHOO
3aKpbITUSA Hag nanybown HageBogHoro 6opTa.

2.7.2.2 Tam, rge pacctosHue MO BepTUKanu OT fIeTHENW rpy30BON BaTepnMHUK
00 KOHUA OTNMBHOrO  TpybGonpoBoda, pPacnosyioKeHHOro  BHYTPU  Kopryca  CyAHa,
npesbiwaeT 0,01L, oTnuBHble 3a00OpPTHbIE OTBEPCTUS OOSMKHbI OblTb CHAGXEeHbl OBYMS
aBTOMAaTM4YECKMMM HEBO3BPATHLIMKU KnanaHamu 6e3 NpUHYAUTENbHbLIX CPeacTB 3aKpbITUS
npu yCrioBuKn, YTO KranaH, pacnofioXeHHbIN BHYTPU Kopryca CcyaHa, Bcerga AoCTyneH ans
OCMOTpa B YCIIOBUSIX 3KCMyaTauumn cygHa.

3rPY3OBAA CUCTEMA

3.1 TpeboBaHusA K cMcTeMam M yCTPOUCTBaM.

3.11 pysoBas cuctema M cuctema ynpasneHus napameTpamu rpysa [AOIDKHbI
ObITb CNPOEKTNPOBaHbI Tak, YTOObI 0becne4ymBanmchb:

.1 npepoTBpalleHMe HelwTaTHbIX CUTyauuin, KOTopble MOryT pasBUMTbCA A0 BbiXoda
XXMAKOro Unun razoobpasHoro rpysa;

.2 BesonacHbIn cOop 1 yaaneHue BblleALNX XUOKUX rPy30B;

.3 npepoTBpaLleHne obpaszoBaHnsi BOCNNIAMEHAOLWNXCS CMeCen;

4 npepoTBpalleHMe BCMbIWKN BbIlEAWNX BOCMNAMEHSAIOWNXCA XUOKOCTEN WK
rasos;

.5 orpaHuyeHve onacHOCTU NOXapa U UHbIX BUOOB ONacHOCTEN ANs nepcoHana.

3.1.2 [omkHbl  BbITb  NpedycMOTPeHbl  COOTBETCTBYHOLWME cpeacTBa cbpoca
AaBneHWs W yaaneHus >Xuakoro rpysa wu3 TpybONpoOBOAOB MOrpy3kM W pasrpysku.
AHanornyHble cpencrtsa, BedyLne K rpy3oBbIM €MKOCTSM, OOSMKHbI ObiTb NpeayCcMOTpeHbI
ansa nobbix TPybonpoBogoB MexXay KnanaHamu MaHUOnbOoB, a Takke MexXxay KnanaHamu
N MecTamu NpUCoeanHEHNs rpy30BbIX LUSIAHIOB.

3.1.3 Cunctembl TpybONpOBOAOB MEPEKaykn >XMOKOCTU AN HEenoCpeAcTBEHHOro
nogorpesa Wnn OxnaxaeHwusl rpysa He OOSMKHbI BbIBOAUTLCA 3a npeaenbl rpy30BOW 30HbI,
ecnv He npefycMOTPEHO Haanexawmx cpegcts npefoTBpalleHus MOCTYNNeHus napos
rpysa 3a npegensl rpy30BOW 30HbI UMW CPeacTB OOHapYXXeHUs Takoro NOCTYMMeHus.

3.14 MpenoxpaHuTenbHble Knanavbl Ang cbpoca Xuakoro rpysa M3 CUCTEMbI
TpybONPOBOAOB [OSMKHbI  OCYLLECTBNSATb CMMB B Tpy3oBble eMkocTU. B kavecTBe
anbTepHaTUBbI, OHN MOTYT OCYLLECTBNATL CIMB B ra30BbINYCKHYK MayTy B TOM Criyyae, ecrnu
npeaycMOTpeHbl cpeactBa obHapyXeHus 1 yaaneHus noboro XMAKOro rpysa, KOTOpbIn
MOXET OKa3aTbCsl B cucteme rasootsofa. Ecnu tpebyetcsa npegoTBpalleHve NOBbILWEHUS
n3bbITOYHOro [aBneHus B BbiMYCKHOM Tpybonposode, npeaoxXpaHuUTerbHble KnanaHbl
rPYy30BbIX HACOCOB AO0SMKHbI OCYLLLECTBNATL COpPOC B NpueMHbI naTpyboK Hacoca.

3.2 TpebGoBaHusA K KnanaHam rpy3oBom CUCTEMbI.

3.21 Kaxxgas rpysoBasi eMKOCTb U Kaxagas cuctema TpybonpoBoAoB OOSMKHbI ObITh
obopyaoBaHbl  ynpasrseMbiMXU  BPYYHYHO KrnanaHamu AONns  OTCEYEHUs, KaK yKasaHo
B HacTosILLEeM pa3aene.
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3.2.2 Kpome TOro, gomkHbl ObITb Takke Hagnexawmm obpasoM npegyCMOTPEHbI
OUCTaHUMOHHO ynpaBndemble KranaHbl Kak YacTb CUCTEMbl aBapuHOro oTknoveHus (ESD),
3aJayen KOTOpPOM 4ABNSIETCA OCTaHOBKa MOTOKA WM YTEYKM rpy3a B Ype3BblHaMHOM
cuTyauummn, Korga OCyLeCTBRseTcs nepefada Xvakoro rpysa unu napoB. Cuctema ESD
npeaHasHavyeHa gnsi Bo3BpaTa rpy3oBON CUCTEMbl B Ge3onacHOe cTtaTuveckoe COCTOsIHUE
C TeM, 4Tobbl 6bINI0 BO3MOXHO NpeanpuHAaTbL BCe Heobxoanmble OENCTBUS MO YCTPaHEHUIO
HeucnpaBHocTen. B npouecce paspaboTku cuctembl ESD Hagnexallee BHMMAHNE OOIMKHO
ObITb y4eneHo NpefoTBpaLLEeHN0 BOSHMKHOBEHMS CKayKoB AaBneHus (yaapa) B Tpybax ans
nepegayn rpysa. O6opyaoBaHue, KOTOPOE AOMKHO ObiTb OTKMOYEHO Mpu akTMBauum
cucteMmbl ESD, BknoyaeT knanaHbl MaHudornbaa B Xo4e MOrpysku unv pasrpysku, nwobble
HacoCc wunuM KoMmnpeccop W T.M., nepegawolwimMe rpys BHYTpU cygHa wnm 3a ero npegensl
(Hanpumep, Ha Geper unu MHoe cygHo/6apxy), U KnanaHbl FPy30BbIX EMKOCTEN B Criyyae,
ecnn MARVS npesbiwaet 0,07 MIMa.

3.3 MaTpybKkn rpy3oBbIX TAHKOB.

3.3.1 Bce natpybku onst )KMOKOCTU M Napa, 3a UCKMOYEeHNEM NpPeaoXpaHUTENbHbIX
KnanaHoB M YCTPOWCTB U3MEPEHUS YPOBHS XUOKOCTU, OOSMKHbI MMETb 3arnopHble KnanaHbl,
pasMeLLeHHble HacTONbKO BrM3Ko K €MKOCTM, HACKOMbKO 3TO MPakTUYeCKn OCyLLeCTBUMO.
OTn KnanaHbl 4OMKHbI obecnevmBaTb NOMHOE NEPEeKpPbITUE N OOMKHBI UMETb BO3MOXHOCTb
ynpaBneHnsa Bpy4YHyto. OHU MOTyT TakKe MMeTb BO3MOXHOCTb AUCTaHLMOHHOIO ynpaBreHus.

3.3.2 Ons  rpysoBbix emkoctern ¢ MARVS, npesbiwakowmm 0,07  MIlla
MaHOMETPUYECKOrO [AaBfeHusl, YNOMSIHyTble Bble naTtpybku [AOMmkHbl OblTb  Takke
o6opyaoBaHbl ANCTAHUMOHHO YnpaBnsemMbiMU KnanaHamu cuctembl ESD. 3Tu knanaHbl
OOIMKHbI ObITb pa3mMelleHbl HacTONMbKO OGIM3KO K €MKOCTM, HAaCKOMbKO 3TO NpPaKTUYeCKu
ocyLecTBumMo. BMecTo AByX OTAENbHbIX KNnanaHoB MOXET OblTb MCNOMNb30BaH OOUH KnanaH,
npu YycnoBsuu, 4TO OH ygoBneTBopsieT TpeboBaHusam 3.21.6 n obecnevvmBaeT MNOSHOE
nepekpbITUE NNHUN.

3.4 MaTpybkm rpysoBoro MmaHndonbaa.

3.4.1 [na kaxgoro n3 ucnonb3yembix NaTtpybkoB nepedayn rpysa OOSmMKeH ObiTb
npegycMoTpeH OAMH AUCTaAHLUMOHHO YNpaBnseMbli knanaH cuctembl ESD ana ocTtaHOBKM
nepegayn >XugKkocT U NapoB Ha CyaoHO unu cC cygHa. Hewucnonb3yemble naTtpybku ans
nepeaayun JomKHbl OblTb NEPEKPbITbl COOTBETCTBYOLWUMM FIYXUMK briaHLaMu.

3.4.2 Ecnn MARVS rpysoBon emkoctu npesbiwaet 0,07 MlMa, ana kaxgoro w3
ncnonb3yembix naTpybkoB AOMKEH LOMNOMHUTENbHO nNpeaycMaTpyBaTbCs YynpaBrsieMblin
BPYYHYIKO KnamaH, KOTOpPbIi MOXET pacnonaraTbCA B HanpaBfeHUW BHYTPb UMW Hapyxy
Kopryca cygHa Nno OTHOLUEHUIO K KranaHy cuctembl ESD, B 3aBUCMMOCTU OT KOHCTPYKLMK
cygHa.

3.4.3 BmecTto knanmaHoB cuctembl ESD MOrytT umcnonb3oBaTbCA MNepenyckHble
KnanaHbl B Cry4yae, ecnu avameTp 3awuwaemon Tpybbl He npesbiwaeTr 50 wMm.
MepenyckHble KnanaHbl AOSMKHbI aBTOMaTMYECKM 3aKpbiBaTbCs MO AOCTMXKEHUM PaCXO40M
noToKa >XMOKOCTU WNU napa HOMWHANbHOIO MOPOroBOr0 3HayeHWsi, COOTBETCTBYHOLLErO
3aKpbITUIO, yKaszaHHOro uarotoBuTenem. TpybonpoBoabl, BKMAYasA apmatypy, KranaHbl u
NPUHAONEeXHOCTN, 3awuaemMble MNEpPenyCKHbIM  KrnanaHoM, [LOfKHbl —obecneymBaTb
NPON3BOAUTENBHOCTb, MPEBBILIAOLWY HOMUHANbLHOE MOPOroBOE 3HA4YeHMe pacxopa,
cooTBeTCTBYyOWEe 3akpbiTuio. [lepenyckHble KnanaHbl MOryT OblTb CNPOEKTMPOBaHbI
C MNepenyckHbIM KaHanoM MoLwagbio NMonepeyHoro CeYeHusl, He npesblllatowen nnowaamn
Kpyrrnoro oTBepctust gnameTpom 1 MM, Ans ypaBHMBaHWS AaBrieHuns nocne cpabaTbiBaHMs
3aKpbITUS.

3.4.4 Her HeobxogumocTn B obopyaoBaHuM naTpybKoB rpy30BbIX EMKOCTEW,
cnyxawmx pnnsi yCTaHOBKM MEPHbIX WAN WU3MEPUTENbHbIX YCTPONCTB, NepenycKkHbIMU
KnanaHamu unu knanaHamu ESD, npu ycnoBum, 4TO 3TU YCTPOWCTBA CKOHCTPYMPOBaHbI
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Taknm obpas3om, YTO pacxof BbIXOOSLLEro U3 eMKOCTU COLAEPKMMOro He MOXET MPEBbICUTb
pacxofa, 9KBMBaNEeHTHOro NpoxogsaLemMy Yepes Kpyrnoe orsepctne gnametpom 1,5 mm.

3.4.5 Bce TpybonpoBoabl wnM  y4acTku, KOTOpble MOryT ObiTb OTCEeYEHb!
B MOSTHOCTLIO  3aMOSTHEHHOM  >KMOKOCTbKO  COCTOSIHMM,  OOMXHbl  ObiTb  3alUULLEHbI
npegoxpaHuTenbHbIMU KrnanaHamn 51 TePMUYECKOro pacLUMpeHus u ucnapeHust.

3.4.6 Bce TpybonpoBoabl WnM  y4acTkM, KOTopble MOryT ObiTb OTCEYEHBbI
aBTOMaTMYECKN BCNeACTBME Moxapa, cogepxalime o6bem OCTalLWenCs B HUX XUAKOCTH,
npesbiwatowmin 0,05 M3, gomkHbl BbITb 060OpPYAOBaHbLI KnanaHamu Ans copoca OaeneHus
C pa3mepamu, oTBevaLLnmMm TpedboBaHuam 3.19.1.

3.5 YcTponcTtBa nepegaum rpysa.

3.5.1 Ecnn nepepava rpysa ocywecTBngeTca Npu MOMOLUM rpy30BbIX HAaCOCOB,
AOCTyNn K KOTOpPbIM AN peMOHTa OTCYTCTBYEeT, Korga €MKOCTU HaxogaTcs B paboyem
COCTOSIHUW, AOMMKHbI ObITb NPEeayCMOTPEeHbl N0 MeHbllen Mepe ABa OTAerNbHbIX cpeacTsa
ANA nepefaym rpysa nU3 Kakaomn rpy3oBON €MKOCTU, a UX KOHCTPYKUMS OOSMKHA ObiTb Takow,
4yTOObI BbIXOA M3 CTPOSi O4HOrO rpy30BOro Hacoca MUnuM CpeacTBa nepedayn He NpuBOAMI K
npekpaLleH o nepegadv rpysa gpyrum Hacocom unvM Opyrumu Hacocamy nmbo Apyrmm
cpeacTBamMu nepegaym rpysa.

3.5.2 Mpouecc nepefaydn rpysa, OCyLLECTBMSEMbIA MyTEM MNOBbIWEHWUS AaBreHNUs
rasa, OOMKEH WCKNo4YaTb cpabaTtbiBaHWE MNpPeaoXpaHUTENbHbIX KamnaHoB B XO4e Takow
nepegayn. [loBblleHne [aBneHWs rasa MoxeT ObITb NPUHATO B KayecTBe cpeactsa
nepegayn rpysa [Onsi €MKOCTEW, Yy KOTOpbIX pacdeTHbI koadduumeHT 6e30macHOCTU
He CHWKEH B YCNoBusiX, Npeobnagarolmx B xoae onepauum no nepegade rpysa. Ecnm gns
3TUX uenen npegoxpaHnTerbHble KranaHbl rpy30BOM eMKOCTU UMW YCTaHOBOYHOE AaBreHue
MEHSTCH, Kak 9TO paspeleHo B cooTBeTcTBMM € Kogekcom, HOBOe YCTaHOBOYHOE
JaBfeHne He OJOIMKHO npeBbllwaTb 3HadveHus Po, onpegeneHHoro B pasg. 1 vactm IV
«XpaHeHue rpysar.

3.6. MaTpybkun Bo3BpaTa napos.

3.6.1 HorxHbl ObiTb NpeaycMoTpeHbl NaTpybkn Ansa Bo3BpaTa napoB Ha 6eperosbie
YCTaHOBKMW.

3.7 Tpy6onpoBoabl ra300TBOAA FPY30BbIX €MKOCTEN.

3.7.1 Cuctema cbpoca paeneHust [domkHa OblTb COEAMHEHA C CUCTEMOWN

rasooTBofa, NpeAHas3Ha4YeHHON ANsi CBEAEHUS K MUHUMYMY BO3MOXHOCTWU CKOMNMEHNsSI NapoB
rpysa Ha nanybax unu nonagaHusi B Xunble NOMELLEHWS, NOCTbl YNPaBneHNs U MaluMHHbIE
NMOMELLEHMS NN B MHbIE NOMELLEHUS, rae 3TU napbl MOTYT CO34aTb OnacHbIe YCIIOBUS.

3.8 MaTpybkun ana 3abopa npo6 rpysa.

3.8.1 MaTtpy6kn, coeanMHeHHbIE C CUCTEMaMM rPpy30BbIX TpybonpoBoaoB Ans oTbopa
Xnakmx npob rpysa, AOMKHbI MMETb YETKY0 MapKMPOBKY M LOMKHbl UMETb KOHCTPYKLMIO,
CBOSALLYIO K MWHMMYMY BbIXO4 MapoB rpy3a. [na cydoB, Ha KOTOPbIX pas3peLueHo
NepeBo3nNTb TOKCUMYHbIE MPOAYKTbI, CUCTEMA OTOOpa Npob AormkHa ObiTb B BUAE 3aMKHYTOrO
KOHTypa C TeM, 4Tobbl obecneunTb HenonagaHve B BO34yX XUAKOro rpy3a v napos.

Hactoswmne TtpeboBaHUA NpUMEHUMbI TONbKO B TOM Criyyae, ecnv Takas cuctema
oTbopa npob6 ycTaHoBneHa Ha cyaHe. CoeguHeHWsi, UCnorb3yemble ANs  KOHTpons
aTMocdepbl B rpy30BbIX EMKOCTSIX BO BPEMSA MHEPTM3ALMN MW NodAYM ra3a, He cYUTarTCA
coeavHeHuamn ansa otéopa npob rpysa.

3.8.2 Cuctembl 3abopa npo6 Xuakoro rpysa AOMMKHbI ObITb CHabXeHbl ABYMS
KnanaHamuM Ha BXOLOHOM OTBeEpCTUM Ansa 3abopa npob. OavH n3 3TMX KranaHoB AOSMKEH
npegycmaTtpusaThb MHOroo6opoTHoe OTKpbIBaHWE C TeMm, YTOObI nsbexatb
HenpegHaMepPEeHHOro OTKPbIBaHWS; KranaHbl AOMKHbI OblTb pa3HeceHbl Ha A0CTaTO4YHOe
paccTosiHne Ans Toro, 4YtoObl rapaHTMpoBaTb, YTO OHM MOrYT OTCEYb FIMHUIO B Criyyae,
Hanpumep, ee 6NOKMPOBaHNS NbOOM UK rmapaTamun.
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3.8.3 B cuctemax c 3aMKHYTbIM KOHTYPOM KranaHbl Ha Tpybe Bo3BpaTa OOSIKHbI
Takke oTBeyaTb 3.8.2.
3.8.4 MaTpybok, Begywmn K KOHTENHePY Anst Npod, 4OMMKeH OoTBeYaTb NPU3HaHHbLIM

cTaHgapTam UM [OMKeH noadepxumeBaTbCs Takum obpas3om, 4Tobbl BbloepXuBaTb BecC
KOHTenHepa onst Nnpob. Pe3bboBble coeqMHEHNss OOMKHbI OblTb NPUXBaYeHbl CBApKOM WUNn
ObITb 3adukcMpoBaHbl WHbIM 006pa3oM C Lenbio MNpedoTBpaLLeHUs CamMonpou3BOSIbHON
oToauuM pe3bbOBOro CcoeauHeHWss B Xode OOblYHbIX MOACOEAMHEHUA W OTCOeAWHEHUS
KOHTeMHepoB Ansi 3abopa npob. Y3en coeanHeHna ansa 3abopa npob OomkeH ObiTb
o6opynoBaH Npobkon nnu gnaHuem ¢ Tem, YTobbl NpegoTBPaTUTL NIOOYI0 Teyb, Korga aToT
y3en He UCMOornb3yeTcs.

3.85 Yanbl coegvHeHna ans 3abopa npob, mncnonb3yemble TONbKO Ansa npob
napoB, MoryT 6bITb 060pyaOBaHblI O4HMM KnanaHom B cooTBeTcTBumM € 2.3, 3.2 n pasg. 11 um
OOJMKHbI TaKkke MMeTb NPOBKy Unu donaHew Ans nx 3akpbiBaHUS.

3.9 PunbTpbI ANA rpysa.

3.9.1 Cuctembl Ana XKuaKoro rpysa M MapoB AOMMKHbl MMETb BO3MOXHOCTb
YCTAHOBKM Ha HUX (PUNbTPOB ANSA 3aluTbl OT NOBPEXOEHWUNA, BbI3BAHHbLIX NMOCTOPOHHUMU
npeametTamn. Takne unbTpbl MOryT 6biTb CTAUMOHAPHLIMU UM CbEMHbIMKU, @ KayecTBO
OYMNCTKM LOIMKHO COOTBETCTBOBATb OMACHOCTM NMOMagdaHus B rpy30BYH0 CUCTEMY MHOPOLHbIX
npeameToB un T.n. [ormkHbl ObITb NpPeaycMOTPEeHbl CpeacTBa WHAMKALUUW  3acopeHus
dunbTPOB, a TakkKe cpeactsa And otceyeHusi, cbpoca aaeneHns n 6e30nacHOn OYUCTKM
mnbTPOB.

CpeactBa, ykasblBalowme Ha To, YTO hunbTp 3acopunca u TpebyeT TEXHUYEeCKoro
o6CcnyXnuBaHus, LOMMKHbI OblTb MPegyCMOTPeHbl Kak Afs (PUKCUPOBAHHbBIX BCTPOEHHbIX
uNbTPOB, Tak M ANA NEepPeHOCHbIX (UNbTPOBAsbHbIX YCTAHOBOK, €Cnu npeaycMOTpPeH
crneumanbHbln  Kopnyc d¢unbTpa. B Tex cnyyasax, korga WUCNonb3yTcs NepeHOCHble
dunbTpbl 6€3 cneumanbHOro Kopnyca Ans yCTaHOBKM Ha NpUeMHbIX doriaHuax maHudonbaa
C BO3MOXHOCTbIO UX BU3yalnibHO OCMaTpMBaThb NOCNE KaXaowm 3arpy3ku U pasrpy3ku, HUKaKnx
OONOMHUTENbHBLIX YCTPOWCTB AN WHAMKALUMKW 3aCOpPEHMS WM YCTPOWCTBA OpeHaxa He
TpebyeTcs.

3.10 TpeboBaHUsA K ycTaHOBKE U MOHTaXy TPy6onpoBoaoB.

3.10.1 [Onsa yyeTa pacwmpeHns n oxaTusa AoSMKHbl BbiTb NpeaycMOTpeHbl CpeacTBa
3awmnTbl TpyO, cuctem TpybonpoBOAOB, MX YHACTKOB U IPY30BbIX EMKOCTEN OT YpE3MEPHbIX
HaNpPsPKeHU BCreacTBUME TEPMUYECKOro pacLUMpPEeHMs U CKaTuSd, CMELLEHUs eMKOCTU WU
KOHCTPYKUMIN Kopnyca. [lpeanoyTutenbHbIMW Mepamu, WUCNOSb3yeMbIMW BHE TPY30BbIX
€MKOCTEN, SABMAOTCA OTBETBMEHUS, KOneHa NMbo neTneBble KOMMEHCATOPbl, OAHAKO Tam,
roe ycTaHoBKa OTBETBIEHUS, KoneHa nvbo neTneBoro KoMMeHcaTtopa He aABnsieTcs
NPakTU4eCKN OCYyLLEeCTBUMOW, MOFYT MCMOMb30BaTbCA MHOrFOCMOWHbIE  CUIb(OHHbIE
KOMMeHcaTopbl.

3.10.2  TpybonpoBoabl C HU3KUMWU TemnepaTypamu [OOSKHbl OblTb  TEPMUYECKM
N30NMpPOBaHbl OT CMEXHBIX KOHCTPYKUWUIA Kopnyca, rae Heobxoammo, Ans npeaoTBpalleHuns
nageHns TemnepaTypbl KOpnyca HUXe pacyeTHOM TeMnepaTypbl MaTepunana kopnyca. Korga
TpybonpoBoAbl AN XUOKOCTU SABMAKTCA NPeaMEeTOM perynsapHOro AeMOHTaXa WM ecrniu
yTeyKa >XMOKOCTU MNpPEeACTaBnseTcs BEpOATHOW — Hanpumep, B panioHe OGeperoBbix
COEQVHEHUN N YNNOTHEHUA HAcCOCOB, NOA TakMMXM MecTamun AofkHa ObiTb NpeaycMoTpeHa
3alwmTa Kopnyca.

3.10.3 [Ons TemnepaTyp rpy3a Hwke -110 °C, gna y4acTKkoB Kopnyca noa
GeperoBbiMM COeQUHEHWSIMM  OOMKHa OblTb NpedycMoTpeHa BogopacnpegenuTenbHas
cMcTeEMa NOA HU3KUM AaBfeHneM A8 CO34aHusA BOASIHOM 3aBeChl B LLensX AOMOSTHUTENbHON
3aWMThl CTanbHOro MaTepmana Kopnyca W KOHCTpykuun 6oprta. ITa cuctema sBnsieTcs
OOononHuUTenbHoON K TpeboBaHuam 3.3 yactu V «[llpoTtmBonoxapHasi 3awuTa» M OOMKHa
MCnonb30oBaTbCs B NpoLecce onepauuy no nepegadye rpysa.
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3.10.4 Ecnm emkoctv wunu  rpysoBble  TpybonpoBoabl u  obopypoBaHue
TpyOONpoBOAOB OTAENEHbl OT KOHCTPYKUUI KOpnyca TepMUYEecKOM W3oNsAuMen, Kak ans
TpybonpoBOAOB, Tak M AN €eMKOCTEeN [AOMKHO ObiTb MpegyCMOTPEHO 3neKTpudeckoe
3a3emneHne. Bce wumerowmne ynnoTHeHMs couneHeHus Tpyb6 W CcOoeguMHEHWs LUNaHroB
OOMMKHbI  OblTb  9NEKTpUYeCKkM 3as3emsfieHbl. 3a MWCKIYEHMEM Chydasi MCMOSib30BaHUS
3a3eMnSILWnNX NpoBoAdALLMX CKO6 HeobxoanMMO MPOLAEMOHCTPMPOBATb, YTO 3ANEKTpuyeckoe
COMPOTMBIIEHME KAXA0r0 N3 COUSIEHEHN NN coeanHeHnin coctaensieT meHee 1 MOm.

3.11 YCcTpOMCTBO rpy30BbIX TPYOONPOBOAOB BHE FPYy30BOM 30HbI.

3.11.1  AsapumHbI cbpoc rpysa.

3.11.1.1 Cwncrema TpybonpoBodoB aBapuiHOro cbpoca rpysa, ecnm  OHa
npeaycMoTpeHa, MoxeT ObiTb npoBegeHa B KOPMY BHE MNPEAErNioB >KUIbIX, CNY>XEeOHbIX
NnoMeLLeH U NOCTOB YNpaBreHNs UMM MaLIUHHBIX NOMELLEHUA U He O0SMKHa NpoXoauTb
yepe3 9TU nomelleHusa. Ecnn npegycmoTpeHa cTaumoHapHasa cuctema TpybonpoBoaoB
aBapuirHoro cbpoca rpysa, B npegenax rpy3oBov 30Hbl OOSPKHbI ObITb MpeayCcMOTpPEHbI
COOTBETCTBYHOLLME CPEACTBA €€ OTCEYKM OT rpy30BbIX TPYyOONPOBOAOB.

3.12 YcTponcTBa HOCOBOM U KOPMOBOM NOrpy3Ku.

3.12.1 Mpn ycnoBuM BbINOMHEHNS TPeDOOBaHUM HACTOSAWEro pasgena rpy3oBble
TpybonpoBoabl MOryT ObiTb YCTPOEHbLI TaknMm 06pa3oM, 4Tobbl caenaTb BO3MOXHOWM NOrpy3ky
N pasrpysky ¢ Hoca Unu KopMbl.

3.12.2  [omxHbl 6GbITb NpegycMOTPEHbl YCTPOWCTBA MPOAYBKM WM Oerasaumm Takux
TpybonpoBOAOB MOCMe ucnonb3oBaHWsa. Korga OHM He MCNoMb3yHTCS, COeAMHUTESbHbIE
y4acTKMm [OOMMKHbl OblTb yAaneHbl, a KOHUbl Tpyb 3arnyweHbl. [@300TBOAHblE TPYObI,
COeJUHEHHble C YCTPOMCTBaAMM NPOAYBKU, AOMKHbI pacnonaraTbCs B rpy30BOW 30HE.

3.12.3 [pysoBble TpybonpoBoabl U  CBsI3aHHOE  CHUMM  OoDOopygoBaHue
TpyOONpPOBOAOB, pPacnofioXeHHbIe 3a npeaenammn rpy3oBon 30Hbl, AOMKHbI MMETb TOSbKO
CBapHble coeauHeHus. TpybonpoBoabl BHE rpy30BOM 30HbI AOSMKHbI pacnofaratbCs Ha
OTKPbITbIX Manybax u pasmMewaTbcsa Ha pacCToOsHUM MO MeHblwen mepe 0,8 ™
B HanpaBneHun oOT 6opTa, 3a WCKIYeHnem ©OopToBbIX TpybonpoBogoB GeperoBoro
coeauHeHusa. Takve TpybonpoBoabl AOMKHbI OblTb 4ETKO pasnuyMMmbl 1M 0BOpyAOBaHbI
OTCEYHbIM KnanaHoM B MeCTe WX COeOVHEHWs C CUCTEMOW T[py30BbIX TpybonpoBOAOB
B rpy30BOM 30He. B 3TOM MecTe OHM JO0MMKHbl TakkKe MMeTb BO3MOXHOCTb OTCOeOMHEHUS
NOCPEACTBOM CLEMHOIO KOHLEBOMO ydacTka W FMyxmx ofiaHueB, Korga OHW He HaxogsTca
B 9KCrnyaTauuu.

3.12.4  Yyactkm TpyOG [OOMKHbI OblITb CBapeHbl BCTbIK C MOJSIHbIM MPOBapoM W
NoOBEPrHyTbl  MOMHOM  peHTreHorpaduyeckon wnu  ynbTPasBYKOBOW MNpPOBEPKE BHE
3aBMCMMOCTM OT AnameTpa Tpyd m pacdeTHom TemnepaTypbl. dnaHuUeBble COeOUHEHUSN
yyacTKoB TpybonpoBOAOB AOMKHbI AOMYCKaTbCA TOMNbKO B Npeaenax rpy3oBOM 30Hbl U ANs
©eperoeoro coegmMHeHuS.

3.13 Cuctembl nepenayn TyperibHbIX OTCEKOB.

3.13.1  [nsa nepenauyv XXUAOKOro rpysa unm napos rpysa vyepes BHyTpeHHee TypenbHoe
YCTPOWCTBO, PacrnosioXeHHoe 3a npegenamMmu rpy3oBoW 30HbI, NpedHasHaYeHHble Ana 3Ton
uenu TpybonpoBoabl 4OMMKHbI OTBEYaTh criefytoLlemy:

.1 TpybonpoBoabl JOMKHbBI pacnonaratbCa Hag OTKPbITOM Nanybou, 3a NCKNKYEHNEM
COeJUHEHUSA C Typenblo;

.2 MCNOSIb30BaHME NEPEHOCHbIX YCTPOWCTB HE A0MNYCKAaETCs;

.3 OOMKHbl ObITb NPegycMOTPEHbl YCTPOWCTBA AN NPOAYBKM W Oerasauumn Takmx
TpybonpoBOAOB Mocne Mcnonb3oBaHUA. CbeMHble y4acTKM O OTCEYEeHUs OT rpy30BOro
TpybonpoBoaa, KOrga OHM HE MUCMONb3yTCH, OOIMKHbl ObiTb yAaneHbl, a KOHUbl Tpyo
3arnyweHbl. [a300TBOAHbIE TPyDObl, COEOMHEHHbIE C YCTPOMCTBAMWU MPOAYBKW, AOSMKHbI
pacrnonaratbCs B rpy30BOW 30HE;
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4 rpysoBble TpybonpoBoabl U CBsI3aHHOE ¢ HUMK obopyaoBaHMe TpybonpoBoaoB 3a
npegenamu rpy3oBoi 30HbI A0SDKHbI UMETh TOSTbKO CBapHbIE COEAUHEHUST; N

.5 y4yactku Tpy6 AOMmKHbI BbiTb CBapeHbl BCThIK C MOSIHbIM NPOBAapOM U NOABEPTHYThI
NOMHON  pPEeHTreHorpadoMyeckon WM  yrbTPa3BYKOBOM MNPOBEPKE BHE 3aBUCUMOCTU
oT gnameTpa TpyO un pacyeTHoMm TemnepaTypbl. PnaHueBble COEOUHEHUS Y4aCTKOB
TpybONpoOBOAOB [OOIMKHbI AOMYyCKaTbCA TOMbKO B nNpedenax rpy3oBoM 30Hbl M B y3nax
COeJUHEHUNSA rPy30BbIX LLMAHIOB U COEQUHEHUS C TYpernblo.

3.14 Hacocbl n komnpeccopesl.

3.14.1 [Ona nepekadkn CXKMKEHHbIX ra30B MOryT MPUMEHATLCA LIEHTPOGEXHbIE,
BUXpEBbIE N NapOBble NPAMOLENCTBYIOLLNE HACOCHhI CneunansHOM KOHCTPYKLUNN.

KoHCTpYKUMS HacocoB AOSPKHA BKAYATb cneuunaribHble YNNOTHUTENbHbIE 3NEeMEHThI
Ons nogaepXaHusa gasreHus Ha BCacbiBaHUN Bbille YPYroCTU HacCbILWLEHHbIX MapoB XnaKom
dasbl Npyn MakcuManbHoOW TemnepaTtype.

3.14.2 [On4a nepekaykm nNapoB CXMKEHHbIX rasoB MOryT WUCMOMb30BaTbCA OAHO- U
OBYXCTYNneH4yaTble KOMMNPeccopsl.

3.14.3 Ecnu rpy3a nepekaymBaeTcsa rpy3oBbiMKM Hacocamu, K KOTOpbIM HET AocTyna
B 3KCrnyaTauun Ons peMOHTa CO CTOPOHbl FPy30BOW €MKOCTW, ANA fepekavkud rpysa u3
KakOoW Trpy30BOW €EMKOCTM [OSKHbl OblTb MpeaycMOTpeHbl MO  KpanHew Mepe [ABa
HEe3aBUCMMbIX CPEACTBA, KOHCTPYKLMNS KOTOPbIX AOSMKHA ObITb Takon, 4ToObl BbIXOA M3 CTPOS
O[HOr0 U3 rpy3oBbIX HACOCOB WIM OOHOrO CpPeAcTBa Mepekadku He nNpuBen K BbiIXOAy U3
CTPOS ApYroro Hacoca (HacoCOB) UM APYroro cpeacTsa nepekayku rpysa.

3.14.4 [Ons rpysoBbiX HAcOCOB M KOMMPECCOPOB, AABfEHWE HarHeTaHWs KOTOpPbIX
MOXEeT MpPeBbICUTb pacyeTHOEe [AaBrfieHne B CUCTEME, LOMKHbl OblTb NpPeayCMOTPEHbI
npegoxpaHuTenbHbIe KnanaHsbl.

3.14.5 Tpn nepekayke rpysa nocpeacTBOM BbITECHEHUSA CXaTbiMW rasamMu OOSKHa
ObITb UCKINHOYEHA BO3MOXXHOCTb NoApbiBa NpefoXpaHUTENbHbIX KnanaHoB.

3.14.6 py3oBble HAcoOCbl N KOMMPECCOPbl AOIMKHbI ObITb CHabXeHbl YCTPONCTBaMM
0N aBTOMaTU4eCKOro OTKITIOYEHNS NX B Cryyae:

3aKpbITUA aBapUrHbIX 3amnoOpHbIX KranaHoB Ha HaMopHbIX TpybonpoBodax, Tpebyembix
B 3.15.1, c NOMOLbIO CUCTEMBI aBapUNHOM OCTaHOBKM, Tpebyemon B 3.15.4;

OOCTUXEHUS YCTAaHOBNEHHOMO YPOBHSA rpy3a B rpy30BON €MKOCTMU;

nageHus gaBreHns B rpy30BON eMKOCTM 40 MUHUMAarbHO AOMYCTUMOIO 3HaYeHUs.

3.14.7 py30Bble WNaHrM OOMKHbI MeTb CBMOETENBCTBO O TMNOBOM 0A06peHun 1
oTBeyaTb TpeboBaHuam pasg. 6 uyactm VIl «Cuctembl 1 Tpybonposogbl» [Mpasun
Knaccudukaumm.

3.15 TpybonpoBoabl U apmaTtypa.

3.15.1 Kaxxgas rpysoBas cMctema u rpy3oBasi EMKOCTb AOMKHbl 6bITb 060pyaoBaHbI
aBapUNHbIMM 3aNOPHbLIMU KNanaHamu.

3.15.1.1 [Ons rPy3oBbIX  €MKOCTEWN, obopyaoBaHHbIX  NpefoXpaHUTENbHbIMM
KnanaHamu, oTperynnposaHHbiMM Ha MARVS 0,07 MlNa n meHee, Bce nNpucoeguHeHusa ans
XUOKOCTEN U rasa, Kpome MnpedoxXpaHUTErbHbIX KnamnaHoB N U3MepUTESibHbIX YCTPOWCTB
3aKpbITOro TUNa AnA onpeferieHNs YPOBHS KUOKOCTW, BMOHTUPOBAHHBLIX B rpy30BYHO
€MKOCTb, AO/MKHbI MMETb 3anopHble KranaHbl, PacCnofIOKEHHbIE KakK MOXHO 6nuxe K
rpy3oBON €MKOCTW. OTU KnanaHbl MOryT YNpaBnsATbCA AUCTAHUMOHHO, OAHAKO [OOJDKHbI
UMETb BO3MOXHOCTb PYYHOrO MECTHOro YynpasfeHud, obecnedmBaloero nosiHoe ux
3aKpbITHE.

Ha cygHe pomxkHbl ObiITb NpeaycMOTpPeHbl AUCTAaHUMOHHO YyrpaBrsiemMble aBapuiHble
OTCeYHble KnanaHbl AnS NpekpaweHUs nepekadkym XUOKOCTU UIv rasa Mexagy CyoHOM U
Beperowm, ygosneTteopstoLwwmne TpebosaHnam 3.15.3 n 3.15.4.

3.15.1.2 [Ons rpy30BbIX  €MKOCTel, 0OOpyAOBaHHbIX  NpeaoXpaHUTENbHbIMU
KnanaHamu, oTperynupoBaHHbiMM Ha MARVS 6onee 0,07 MlMa, kaxpoe npucoeavHeHue
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ONA KNOKOCTM M rasa, Kpome NpeaoxXpaHUTEeNbHbIX KNnanaHoB M N3MEPUTESbHbBIX YCTPONCTB
3aKpbITOr0 TuMNa ANS OnpeaeneHus YpPoBHA KMOKOCTW, BMOHTMPOBAHHbLIX B FPY30BYHO
€MKOCTb, [AOMMKHO OblTb 000pPYAOBaHO pPY4YHbIM 3arOpHbIM  KranaHoM W  aBapUWHbLIM
OTCEYHbIM KNamnaHoOM C AUCTAHUMOHHbIM yrnpasrieHneM. 3TW KnanaHbl AOMKHbl ObITb
pa3MeLLEeHbl KaKk MOXHO Bnvxe K rpy30BO €MKOCTH.

Ecnn pguametp TpybonpoBoga He npesbiwaer 50 MM, nepenuBHblE KranaHbl,
ykasaHHble B 3.15.5, MoryT 6bITb MCMOMb30BaHbl BMECTO aBapUMHOIO OTCEYHOIO KnanaHa.

OavH knanaH MOXeT 3aMeHUTb ABa OTAEfNbHbIX KnanaHa npu yCrnoBUW, 4YTO OH
cootBeTcTBYyeT TpeboBaHuam 3.15.4 ©n MMeeT MeCTHOe py4vyHOe YynpaBneHue,
obecneumBaroLlee NosHoe 3akpbiTne Tpybonposoaa.

3.15.2 [pucoeamHuTenbHble NaTpyOkn rpy30BOM €MKOCTU ANS U3MEPUTESNbHbIX Un
yKkasaTenbHbIX NpubopoB He TpebylT obopyaoBaHWs NEPENUBHBIMU UMW aBapUNHBIMU
OTCEeYHbIMM  KranaHamu nNpu  YCNOBMM, YTO  BHYTPEHHUMM AnameTp  naTtpydbka
He npeBbiwaeT 1,5 Mm.

3.15.3  [ucTaHUMOHHO ynpaBnsieMbll aBapUMHbLIA OTCEYHOW KnanaH AOMKeH ObiTb
NpeayCMOTPEH AN KaXXA0ro NoAKMOYEeHNs rpy30BOro LnaHra.

CoeanHeHus, He ucnonb3yemble B NpoLEecce nepekadkn, BMECTO KnamnaHoB MOryT ObiTb
3arnyLweHbl ryxmmn pnaHuamm.

3.15.4  Bce TpebyemMble aBapuiiHble 3anopHble KnanaHbl OMKHbI UMETb ynpaBrieHve
13 NOCTOB, PACNONOXEHHbIX MO KpanHen Mepe B ABYX YAaNeHHbIX APYr OT Apyra MecTax Ha
CyAHe, OAHMM U3 KOTOPbIX AOIMKEH ObITb NOCT yNpaBreHns rpy30BbIMIU onepaunsamu.

Cuctema ynpaBneHus OormpkHa ObiTb Takke oOoOpyaoBaHa MNNaBKUMKU 3fiEMEHTaMMU,
paccuMTaHHbIMM Ha TemnepaTtypy nnaeneHnda 98 — 104 °C, gns aBTOMaTU4EeCKOro
3aKpbITUSA aBapuHbIX 3aMOpPHbIX KranaHoB Npu noxape. MNnaekne anemMeHTbl OMKHbI ObITh
pacnonoXeHbl B Kyrnosiax rpy30BbIX EMKOCTEN M Ha CTaHUMSIX MOrpy3Ku.

KOHCTpyKUuMsi aBapuiHbIX 3anopHbIX KranaHoB [JofbkHa obecnevvBaTb 3akpbiTue
KnanaHoB npu BbIXO4E W3 CTPOsi UX npvBoda (npekpaweHwe MNOCTYNNeHNs 3Hepruu)
N BO3MOXXHOCTb MECTHOIO PY4YHOro ynpasneHusi. PekomeHayeTcs, 4Tobbl 3akpbiTMe KnanaHa
ocyulecTBnanocb 6e3  UCNoNb3oBaHWMA  yOaAneHHOro  UCTOYHMKA  3HEeprunm  nyTem
HEenocpeacTBEHHOrO BO3OEWCTBMS Ha 3amnopHbi opraH knanaHa. [pu aTom gormkHa 6biTb
npeaycMoTpeHa 4eTkas MWHOMKaUMS OTKPbITUS U 3aKpblTUa  KnanaHa. WHcTpykuus
no aKcnnyaTaumm nNpou3BOAUTENSA KManaHoB [OMMKHA XPaHUTbCA Ha CygHe W BKNo4YaTb
B ceba TexHW4Yeckylo MHGOPMAaLMIO MO MOHTaxy, obCnyXuBaHWioo, BKMYaa pasbopky wu
cbopKy, NepvoaMYECKMM MpOBEpPKaM, BKIIOYAKOWMM BHELWHUA W BHYTPEHHUN OCMOTP W
ncnbiTaHne AaBrneHneM, paBHbiM paboyemy.

ABapuiHble 3anopHble KranaHbl Ha TPyOonpoBOAaX XKNAKOro rpy3a A0SMKHbI MOMHOCTbLIO
3aKpbiBaTbCs MpU BCEX YCNOBUSX 3Kchnyataumu B TedeHnve 30 C nocne nogayu curHana
O BbIKITHOYEHUMN.

KnanaHbl, CBsi3aHHble C YCTPOWCTBOM CUrHanu3aumm BbICOKOTO YPOBHSI XXWOKOCTU W
0aTyMKoM Onst aBTOMATMYECKOro WX 3akpbiThda, cornacHo 4Yactm VI «KoHTponbHO-
n3mepuTenbHble YCTPOWCTBA W CUCTEMbl aBTOMaTM3auMu» OOMKHbl  YAOBMETBOPSATb
cnegylowmm TpeboBaHWsSM ANs NpeaoTBpalleHns M30bITOYHOrO AaBfieHuMst B rpy30BON
MarmcTpanu u NOMHOro 3anofTHEHUS rPY30BON EMKOCTMW.

3.15.4.1 OO6uiee Bpems 3aKpbITMA KnanaHa (T. €. BpeMs OT MOMEHTa nogadn curHana
Ha Ha4vano 3akpbiTUS 4O MOMHOMO 3aKPbITUSA KnamnaHa), ¢, He AOSMKHO npesbiwaTtbh 3600u/LR
(roe u — ocTaTtoyHbIN 06bEM rpy30BOW €MKOCTM Hag YPOBHEM, Mpu KOTOpPOM cpabaTbiBaeT
curHan, Mm% LR — MakcumanbHasi Hopma Morpysku, COrfacoBaHHas Mexay CYAHOM U
GeperoBbiMU cpeacTBamy MOrpy3ku, M°/M) U [OOMKHO ObiTb Takum, 4TODObI M3bexaTb
rmapaBnMyecknx yoapos.

3.15.4.2 OO6ulee Bpems 3aKpbITUS OOMKHO OblTb paccyMTaHo Takmm obpas3om, 4Tobbl
NnpeaoTBpaTUTL NOBbLILLEHNE AABMEHNS NPU 3aKPbITUM KranaHa Bbile NpUeMIIEMOro YpOBHS.



lNpasuna knaccughukayuu u nocmpoulku cydos 051 Mepe8o3KU CXUXEHHbIX 2a308 Hallu8oOM
(vacmb V)

95

CBeneHns 0 BpEeMEHWU 3aKpbITUS KrnanaHoB M MX paboumx xapakTepucTuMKax AOSMKHbI
XpaHuTbCA Ha cyaHe. [omkHa ObiTb oGecnevyeHa BO3MOXHOCTb MPOBEPKM U
BOCNPOU3BEAEHUA BPEMEHW 3aKPbITUSA, KNnanaHbl A0MKHbI 3aKpbiBaTbLCA NNaBHO.

3.15.5 KnanaH n30bITOYHOro NoTOKa rpy3a AOSMKEH 3aKpbiBaTbCS aBTOMaTUYECKN NpU
onpefeneHHbIX napamMeTpax 3akpbiBalOLEero MOoToKa rasa Wnu XuOKoCcTu, YKasaHHOro
N3roToBUTENEM.

Tpybonposog, BkoYasa apMatypy, KrnanaHbl U Apyrme nsgenus, CBsA3aHHble C KranaHom
n3bbITOMHOrO MNOTOKA, AOMMKHbI  MMETb OOonblUytd  MPOMNYCKHYH  CNOCOBHOCTb, 4YeMm
npegnucaHHble napaMmeTpbl NOTOKa, MPY KOTOPbLIX KranaH 3akpbiBaeTcs.

KnanaHbl n36bITOYHOro noToKa rpy3a MoryT umeTb 6avinac, gvameTp OTBEpCTUS
KoToporo He 6onee 1,0 MM, ANA BblpaBHMBAHWS AaBMEHUSA MOCNe NpekpalleHus OencTBus
KnanaHa.

3.15.6  Bce TpybonpoBoabl nnun nx y4acTtku, KOTOpblE B 3aNONTHEHHOM XUAKUM rPy30M
COCTOSIHUM MOryT OblTb OTAENEeHbl OT rpy30BbIX CUCTEM U E€MKOCTEW, LOIMKHbl UMETb
npegoxpaHuTenbHbIE KanaHsbl.

CnuB rpy3a OT npegoxXpaHUTEnNbHbIX KranaHoB, YCTAHOBMEHHbIX Ha rPy30BbIX
TpybonpoBoaax, OOMMKEH NPOU3BOOUTLCS B rPy30Bble €MKOCTU. BMeCcTo aToro MoxeT ObiTb
BbINOSIHEH COPOC B ra3oo0TBOAHYI0 MauTy (KOMOHKY), ecriv npeaycMOTpeHbl cpeactsa ans
OOHapy>XeHUs 1 yganeHus XuOKoro rpysa, KOTOpbi MOXET MonacTb B BEHTUMSLMOHHYIO
cucTemy.

CnuB rpysa OT NpeaoxpaHuTesNbHbIX KranaHoB, YCTAHOBMEHHbIX Ha FPy30BbIX Hacocax,
OOJDKEH MPOM3BOAMTLCS B NMPUEMHYIO YacTb Hacoca.

3.15.7 [Onsa cHATMS paeBneHns U ydaneHust OcTaTKOB >KMAOKOCTM M3 MOrpy3o4dHo-
pasrpy3oyHbIX KOMMEKTOPOB W T[PY30BbIX LUMAHIOB B rpy3oBble €MKOCTU unn  apyrue
COOTBETCTBYKOLME EMKOCTU Mepen OTCOEAMHEHMEM T[py30BbIX LUMAHIOB AOSMKHbI ObiTb
npeaycMOoTpeHbl crieumarbHble ycTponcTtea (cm. 3.15.10).

3.15.8 Tlo cornacosaHuto c Pernctpom gna npousBoacTBa rPy30BbIX onepaunn
C HOCa M KOpMbl rpy3oBble TpybonpoBoAbl MOryT ObiTb MPOMOXEHbI B KOPMY UMM B HOC
3a npegenamu rpy3oBon 30Hbl B cooTBeTCcTBUM € 3.15.9 1 3.15.10, ogHaKko OHU HE AOSMKHbI
NCnonb3oBaTbCA AN19 NepeKkaykn TOKCUYHBIX FPy30B.

Mecta nogcoeguMHeHns rpy3oBbIX LUMAHIOB AOMKHbI ObITb pacnonoXeHbl Creaylowmm
obpasom.

3.15.8.1 Bxopgpbl, BO3oyx03abOpHWKM U OTBEPCTUHA, BedyliMe B XKunble, CnyxebHble
N MalIVHHbIE MOMELLEHUS, a TaKkKe B MOCTbl yNpaBfieHUs, He AOMMKHbl ObiTb obpalleHbl
K MECTY pasMeLLeHns y3roB NOAcCoeaMHEHMS K 6epery HOCOBbIX WS KOPMOBBIX NOrPy304HO-
pa3rpy3o4HbIX YCTPOUCTB. WX criegyeT pasmellatb Ha 60pTOBOM CTOPOHE HAACTPOWKM UMK
pybKn Ha paccTtosiHUW, paBHOM He MeHee 4 % OnvHbI cygHa, Unn He MeHee 3 M OT Kpas
pyOkun, obpalleHHOro K MecTy pasMelleHns y3na noacoeauHeHus kK 6epery HOCOBbIX UK
KOPMOBbIX MOrpy304HO-Pa3rpy30YHbIX YCTPOMUCTB. HeT HeobxoaMmocTW, OAHaKO, B TOM,
4yTOObl 3TO paccTosiHMe npesbiwano 5 m. bopToBble MAMOMUHATOPLI, OOpalleHHblE B Ty
CTOPOHY, Ha KOTOpPOW YCTaHOBIEHbl YCTPOMCTBa nogcoeavHeHna K  Oepery, w
pacrnonoXeHHble Ha BOPTOBLIX CTOPOHAxX HAACTPOMKM Mnn pybku B Npegenax ykasaHHOro
BblLLE PaCcCTOAHUA, JOIMKHbI ObITb ryXnumMmK (He oTKpbiBatowmMmMncs). Kpome Toro, BO Bpems
NCMOMnb30BaHNA HOCOBLIX UMW KOPMOBLIX MOrPy304HO-Pasrpy30yHbIX YCTPOWUCTB BCE ABEPW,
naunopTbl U Apyrve oTBEPCTUS, pacronoXeHHble Ha COOTBETCTBYOWEeNn 60pTOBON CTOpOHE
HaOCTPOWKM Unn pyoKun, JOMmKHbI ObiTb BCE BPEMS 3aKpbIThbI.

3.15.8.2 [Many6Hbie oTBepCTUA " BO34yX03a00pHMKN, pacnonoXxeHHble
Ha paccTtoaHun 10 M OT MecTa pasMeLleHnsa y3na nogcoeauHEeHUs HOCOBbLIX UMW KOPMOBbLIX
NOrpy304HO-pasrpy30YHbIX YCTPOUCTB K Bepery, OOMmKHbl ObiTb 3aKpbiThl HA MPOTSIXKEHUU
BCEero nepuoga Mcnonb30BaHUA 3TUX YCTPOMUCTB.
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3.15.8.3 3nektpoobopygoBaHue, pasMelleHHoe B npegenax 3-X MEeTPOBOW 30Hbl
OT MecTa pacnofioXeHnsl yana NoAcoeanHEHNs BbllenepevncneHHblX YCTPOUCTB K Bepery,
OOJDKHO oTBevaTb TpeboBaHuam Yactu VII «dnektpudeckoe obopyaoBaHme».

3.15.8.4 TllpoTuBoOnoOXapHble YCTPOWUCTBA, npedHasHa4YeHHble AN UCMOoNb30BaHUS
B paloHe pasMeLLeHNss HOCOBbIX WS KOPMOBbLIX MOrpy304YHO-Pasrpy304YHbIX 30H, OOMKHbI
oTBeyaTb TpeboBaHusam 3.3 yactu V «[poTmuBonoxapHasa 3awmrar.

3.15.8.5 Mexagy noctoM ynpaBreHWa T[py3oBbIMW  onepaumamMm U MEecTOM
noacoeanHeHns rpy3oBbIX LUNaHroB K 6epery cneayet npegycMoTpeTb CpeacTBa CBA3M.

3.15.9 [pysoBble TpybonpoBoAbl AN MOrpy3kM C HOCa WM KOPMbl AOSMKHbI ObiTb
YCTaHOBIIEHbI CTALUMOHAPHO 1 OTBeYaTb cnegyrowmnm TpeboBaHnAM.

3.15.9.1 [pys3oBble TpybonpoBOAbl, PaAcnoOfOXEHHbIE B HOC MMM B KOPMY OT rpy30BOM
30Hbl, JOIMKHbI ObITb MPOSNOXEHbI MO OTKPbITEIM YacTAM Nanybbl, UMETb YETKYI0 MapKMPOBKY
N OTCTOATbL OT BopTa cydHa He MeHee YyeM Ha 760 Mm.

3.15.9.2 B rpysoBbix TpybonpoBogax 3a npegenamu rpy3oBOM 30Hbl  OOSTKHbI
NPUMEHATLCA TOMBbKO CBapHble COeAWHEHUA BCTbIK C nonHbiM npoBapom UM 100 %
paguorpaduyeckumM KOHTPOSiEM CBapHbIX LLIBOB HE3aBMCUMO OT AnameTpa, Temnepatypbl U
AaBreHns, Ha KoTopoe paccuuTaH Tpybonposoa. dnaHueBble COeAVHEHUS O0MycKaeTcs
yCTaHaBnMBaTb TOSMbKO B Npedeniax rpy3oBOW 30HbI U B MecTe MOACOEeAMHEHUSI TPY30BbIX
LUNAHroB.

3.15.9.3 TpybonpoBodbl MOrpy3kM U BbIFPY3KM Fpy3a C HOCA M KOPMbl OOIMKHbI ObiTb
oTAerneHbl  OT MarucTpanbHOro  rpy3oBoro TpybonpoBoga  3anopHbIMM  KranaHamu,
CbeMHbIMU NaTpyOkamMm 1 hnaHueBbIMU 3arfyLLuKamMmun, PacnosnoXeHHbIMU B FPy30BON 30HE.

3.15.10 [Ons ypaneHuss oOCTaTKOB [rpy3a nMocne nonb3oBaHus TpybonpoBogamu,
ykasaHHbiMM B 3.15.8, OOmkHbl ObiTb NPeayCcMOTPEHbI crieumarnbHble YCTPOWCTBA AN UX
NPoayBKU U gerasauuu.

[a3ooTBOAHbLIE TPYObl, COEAUHEHHbIE C YCTPOMCTBAMW ANSA yAaneHust OCTaTKoB rpya3a,
OOJIMKHbI ObITb pacnosioXeHbl B rpy30BOKN 30HE.

3.15.11 Ecnn Brpy3oBOM €MKOCTM OCTaeTcs 4acTb [py3a, He oTkadnBaemas
rPy3oBbIMM Hacocamu, [JOSKHbl ObiTb  NpPegyCcMOTPEHbl  cneuuaribHble  YCTPOMCTBA,
obecneyrBatoLLme yaaneHue ocTaTKoOB rpy3aa.

3.16 CucTema 3almuThl OT NOBbLILWLEHUA AaBreHUs.

3.16.1 Bce rpy3oBble €MKOCTU AO0SDKHbI UMETb CUCTEMY 3aliMTbl OT NOBbILEHUSA
AaBrneHns nocpeacTtBOM OTBOAA 4Yepe3 npefoxpaHuTernbHble  KrnanaHbl  u36bbITKOB
ncnapsiBLLErocs rpysa B CUCTEMY ra300TBOAHbIX Tpyb. Cuctema 3awmTtbl  OOMMKHA
COOTBETCTBOBATb KOHCTPYKLUW rpy3ocoep KaLlei CUCTEMbI U NePEBO3NMOMY Fpyay.

TproMHbIE MOMeLLeHns, MexbapbepHble MPOCTpaHCTBA WM rpy3oBble TpybonpoBoabl,
KoTopble MOryT noasepratbCsd AaBreHuo, MpeBbIWaoLeMy pacyeTHoe, TakkKe [OOSDKHbI
UMETb COOTBETCTBYIOLLYIO NPESOXPaHUTENbHYIO CUCTEMY OTBOAA WMCNapsoLLEeroca rpysa.
3TN cucteMbl JOMKHbI BbiTb COEANHEHBI C CUCTEMOW ra3ooTBOAHbLIX TPYD Takum obGpasom,
4yToObl ObiNa cBegeHa K MUHMMYMY BO3MOXHOCTb CKOMSIEHUS NapoB rpy3a Ha nanybax,
NMPOHUKHOBEHUS WX BXWUMble, MallWHHbIE W Apyrue noMeLleHns, a Takke B MocCTbl
ynpaBneHns, rae OHM MOryT co3faTb OnacHyto OOCTaHOBKY.

Cuctembl 3aWuTbl OT MOBbIWEHUS OaBNEHUS A0MKHbI ObITb HE3aBUCUMbI OT APYrux
cucTeM, B TOM YMcne CUCTEM peryrnmpoBaHus OaBrieHus, yka3aHHbIX B pasa. 4.

3.16.2 Kaxgasa rpysoBad eMKOCTb, BKNOYas nanyOHble TaHKkW, [OfmkHa ObiTb
obopygoBaHa Kak MUHUMYM OBYMSI NpefoxpaHuMTenbHbIMM KnanaHamu cbpoca gaBneHust
OOMHAKOBOW  MPOMYCKHOM  CnocOOHOCTM B Npedenax  OOMNyCKOB,  YCTAHOBIIEHHbIX
N3roTOBUTENEM, KaXKAbIN M3 KOTOPbIX AOMKEH OblTb CKOHCTPYMPOBaH U W3rOoTOBMEH ANd
npegnucaHHbIX YCroBMIA SKCNnyaTaumu.

3.16.3 MexbapbepHbie npocTpaHcTBa OOSDKHbI ObITb CHabxeHbl
npeaoxXpaHUTeNbHbIMU YCTPOUCTBaMMK, 0go6peHHbIMKM Pernctpom.
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Tpebyemaa npornyckHass  CNOCOGHOCTb  MpefoXpPaHUTENbHbIX  YCTPOWCTB  ANs
Mex06apbepHbIX MPOCTPAHCTB TPY30BbIX EMKOCTEN pPasfuyHbiX KOHCTPYKUMW, AOSMKHA
onpenensTbCa UCXoAs U3 crnegytoLLero:

.1 nponyckHas CrnoCOBHOCTb MNpPedoXpaHUTENbHbIX YCTPOMCTB  MexOapbepHbIX
NPOCTPaHCTB BKNaAHbIX rPy30BbIX EMKOCTEN TuNa A onpegensetcs cornacHo 3.19.3;

.2 NpornyckHas CrnocobHOCTb MNpedoXpaHUTEeSbHbIX YCTPOMCTB  MexbapbepHbIX
NMPOCTPaHCTB BKNagHbIX rPy30BblX emKocTen Tuna B MoxeT 6biTb onpegeneHa
corrnacHo 3.19.3, o4Hako CKOPOCTb YTEYKM OOMKHa onpefendarscs cornacHo 7.2 4dactu IV
«XpaHeHue rpysa;

.3 nponyckHas CrnocobHOCTb MNpPedoXpaHUTENbHbIX YCTPOMCTB  MexOapbepHbIX
NPOCTPaHCTB MEeMOPaHHBLIX U MNONyMeMOpaHHbIX eMKOCTEN AOMKHA OLEHMBATLCSA UCXOAs U3
KOHCTPYKTUBHbLIX OCOOEHHOCTEN EMKOCTEW;

4 nponyckHas CrnocoBHOCTb MNpedoXpaHUTENbHbIX YCTPOMCTB  MexOapbepHbIX
NMPOCTPaHCTB BCTPOEHHbIX E€MKOCTEW, eCnv 3TO NPUMEHUMO, MoxeT OblTb onpegeneHa
cornacHo 3.19.3.

3.16.4 MpenoxpaHnTenbHbIE KranaHbl AOIMKHbI ObITb OTPErynMpoBaHbl Ha AaBreHne
nogpbliBa, He NpesbilatoLLee AaBneHne, Ha KOTOpoe paccynTaHa rpy3oBasi EMKOCTb.

3.16.5 [pegoxpaHuTenbHble KnanaHbl AOMMKHbI ObITb NPUCOEAMHEHbI K CaMou
BbICOKOW 4acCTu rpy30BOM €EMKOCTU BhbilLE YPOBHSA nanyobbi.

MpenoxpaHuTenbHble  KnanaHbl  OOSMKHbl  MMETb  TaKyld  KOHCTPYKUMIO, 4YTOObI
NCKNIOYancs ux BbIXo4 U3 CTpos BCreAcTBme obpasoBaHns nbaa, KOorga OHWU 3aKpbIThl.

Ocoboe BHUMaHWE [OOMKHO ObiTb YyOeneHo MNPOEKTUPOBAHUIO W U3rOTOBIEHMIO
npefoxpaHUTenbHbIX KNamnaHoB rpPy30BbIX €MKOCTEW, 3KCnryaTupyemMblX MNpu  HU3KUX
Temneparypax oKpyXaroLLero Bo3yxa.

3.16.6 Ecnn pgna rpysoBbIX €MKOCTEM MPefyCMOTPEHO HECKOMbKO — 3HaYeHui
YCTAHOBOYHOIO [AaBfeHusi NoApbiBa NpeaoXpaHUTENbHbIX KranaHoB, 3TO MOXeT ObiTb
OCYLLIeCTBIIEHO NOCPEACTBOM YCTAHOBKMU:

OBYX 1 bGonee OTperynupoBaHHbIX M OMIOMOUPOBAHHbBIX KranaHoB C obecneyeHnem
HeoBX0ANMbIX Mep OS5 OTKHOYEHUSA HENCTNOSb3yeMbIX KranaHoB OT rPy30BON €MKOCTU;

npeoxpaHUTenbHbIX KNnamnaHoB, perynupoBKa [OaBneHUs MoApbiBa KOTOPbIX MOXeT
OblTb M3MEHeHa NMOO MpMMEHEeHMeM OOOOpPEHHbIX CbEMHLIX MaTpybkoB, NMBO CMeHoMn
COOTBETCTBYIOLNX MPYXUH, nNubo apyrumm nogobHbiMn cpeactsamu, He Tpebyrowmnmm
NPOBEPKM UCMbITAHMEM HOBOW PErYNUPOBKU UX OaBNEHUS.

Bce npucnocobneHusi, cBA3aHHble C pPerynMpoBKOM KnanaHoB, [AOSKHbl ObiTb
onnombuposaHbl.

TpeboBaHUA K UCMbITAHUIO N PEryNIMPOBKE MPeaoXpPaHUTESbHbIX KNanaHOB W3MNOXKEHbI
B12.1.3.

lMpouenypa w3MeHEeHUs YCTAaHOBOYHOIO [AaBfeHWs noapbiBa MNpefoxXpaHUTerbHbIX
KnanaHoB AoOfkKHa ObITb BKMAOYEHA B PYKOBOACTBO MO 3KcnnyaTauuu rpy3oBOA CUCTEMBI
(cm. 4.1.27 vactn | «Knaccudumkaums»).

3.16.7 3anopHble KnanaHbl U Apyrve cpeactBa OTKMYeHUs TpybonpoBogoB Ans
ypobctBa wmx  oBCAyxuBaHMA  MOrYT  yCTaHaBnMBaTbCA  MeXAy  €eMKOCTAMM U
npegoxpaHuTenbHbIMK KrnanaHamu, ecriv npeaycMaTpmBatoTca criegyrowmne mepbi:

.1  ycTaHOBKa COOTBETCTBYHOLUMX YCTPOMCTB, NMPEAOXPaHSAIOLWMNX OTKIOYeHe Gonee
OZHOrO NMpefoXpaHNTENbLHOro KnanaHa;

2 HanMyne aBTOMaTUYECKOW CUrHanm3aumm, YeTKO MnoKasbliBaloLlen, Kakon u3
npeaoxpaHnUTENbHbIX KnanaHoB OTKMOYEH;

.3 nponyckHas CnoCOBHOCTb MpefoXpaHUTENbHbIX KranaHoB AOSMKHA OblTb Takow,
4YTO NpW BbIXOOE M3 CTPOS OOHOMO KnamaHa cymmMapHasi MpornyckHas CnocoBOHOCTb
OCTaBLUMXCH KranaHoB ©OyaeTr He meHee Tpebyemon B 3.6. YkasaHHas nporyckHas
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CnocobHOCTb MOXeT ObITb 0becneyeHa 3a CHET BCEX KranaHoB Npu YCroBuKU, YTo Ha 6opTy
CcyQHa B COOTBETCTBYIOLLEN FOTOBHOCTM HAaXOAUTCS 3anacHOM KranaH.

3.16.8 Kaxgblh npenoxpaHUTENbHbIA  KranaH, YCTAHOBSEHHbLIM Ha rpy30BOM
€MKOCTU, JOJTKEH OblTb COeAMHEH C ra300TBOAHOW CUCTEMOWN.

3.16.9  T[pn ogHOBPEMEHHOI NepeBO3Ke MPY30B, KOTOPbIE MOTYT BCTYNaTb B OMacHYo
peakumio  Opyr C ApyroMm, [JOfbkHa ObITb  yCTaHOBMEHa He3aBucumasi cuctema
npegoxpaHUTenbHbIX KranaHoB A5 KaXaoro rpysa.

3.16.10 [MpepoxpaHuTenbHble KnanaHbl U TpybonpoBoAbl AOMKHbI YCTaHABNMBATLCA
Taknm o6pasom, 4TOObI XKMAKOCTb HE MOrfa ckannmMBaTbCs B NPeAOXPaHUTENbHbIX KranaHax
unu BGIN3N HMX.

3.16.11 [pepoxpaHuTenbHble KnanaHbl AOMKHbI OblTb PACMOMOXeEHbl Ha rPy30BOW
€MKOCTU Taknum obpasoM, 4ToObl OHM OCTaBanuCb Nog AencTBMEM ra3oBon hasbl rpysa npu
kKpeHe 15° n gnddepente 0,015L (L — cm. onpenenexHne B 4vactu Il «Kopnyc» [Mpasun
Knaccudukaumn).

Mpyn a3TOM [oOMmKHA MpuMHMMAaTBCA BO BHUMaHue pekomeHpaums MAKO Ne 150,
pasmewleHHass B [MpunoxeHun K npaBunamMm W pykoBogcTBaMm Poccuinckoro MOpPCKOro
pernctpa cygoxoacTea. poueaypHble TpeboBaHus, YHudpuumpoBaHHble VIHTepnpeTaumm u
Pekomengaumm MexayHapoaHon Accoumnauunmn KnaccmgpukaumoHHbix O6LecTs.

3.17 JononHutenbHasa cucteMa NMOHWXEHUA AaBneHUs Ans perynupoBaHusi
YPOBHSA XXUAKOCTW.

3.17.1 Kaxpgasa rpysoBas eMkocTb, ecnn Tpebyetcs B 3.20.4.2, pormkHa ObiTb
obopynoBaHa [OMNOMHUTENBbHOW CUCTEMOW MOHWXEHMS OaBreHus Ans NpeaoTBpalleHus
nepenosiHeHnss rpy3oBOM €MKOCTM B OGO MOMEHT CHWXEHUS [OaBfeHUs B YCIOBUAX
noxapa, Kak ykasaHo B 3.6. Takas cuctema JosmkHa COCTOATh:

.1 13 npeooxpaHUTENbHOro KrnanaHa (KrnanaHoB), OaBreHvMe nogpbiBa KOTOPOro
OTPErynMpoBaHO Ha Wu3bbITOMHOE [AaBreHne napoB rpys3a npu cneumdpuKkaumoHHON
Temnepartype, ykasaHHomn B 3.20.4.2;

.2 Tam, rge Heobxoammo, — M3 OTKMIOYaKLWEro ycTponctea, obecnevymBatoLiero
npekpaiieHme paboTbl cUCTEMbl B OObIMHOM pexume. ITO YCTPONCTBO AOSPKHO BKNHOYaATb
B cebs1 NnaBkMe anemMeHThl, nnaesawmecd npu Temnepatype 98 — 104 °C v npuBoasdlume
B AEWNCTBME NpefoXpaHUTEenbHbIM knanaH (knanadbl), yka3aHHble B 3.17.1.1. [lnaBkue
3NEMEHTbI AOMKHbI pacnonaratbCcs BO6MM3M NpegoxpaHuTenbHOro KranaHa (knanaHos).

YKazaHHOe OTKtovaroLllee yCTPOMCTBO OOMKHO OblTb HE3aBUCMMbIM OT 0OLEeCya0BOro
WCTOYHUKA 3HEpruu.

[ononHuTtenbHaa cuctema NoHWXeHUs faBneHus gormkHa ObiTb paboTocnocobHom npu
noTepe SHepruu, ecnu NpegycMoTPeHo CHabXeHne el ykasaHHOro yCTpomncTBa.

3.17.2 OOwas npornyckHad CnoCcobHOCTL AOMOMHUTENBHOM CUCTEMbI MOHUXEHUS
JaBneHus npu gasneHun, ykasaHHom B 3.17.1.1, gormkHa 6bITb HE MeHee

Q = FG'A%82, (3.17.2-1)
roe Q — MuHMManbHasi Tpebyemasi MpPOMyCKHasi CMOCOBHOCTb BbiMycka Bo3gyxa, M3/c, npw
ctaHgapTHbix ycnosuax 0 °C n 0,1013 MIMa;
G' — ra3oBbli kO3DPULMEHT, onpeaensiemblii o opmMyrne
f_ 124 7 )
G = 7(L+pR-m)D‘/ZT /M, (3.17.2-2)
roe  pg  — OTHOCMTENbHAs MMOTHOCTb KMAKOW (hasbl rpy3a B YCIMOBUSIX MOHMKEHUS
AaeneHusa (pr = 1 AnNg npecHown Boabl);
m =-di/dpg — TpagueHT TMOHWKEHNS 3HTanbNuMM Xuakon asbl rpysa

B 3aBMCUMOCTM OT MOBbILLEHUSA NAOTHOCTN XNAKON dhasbl rpysaa, KIx/kr, B ycnoBuax
NOHWXEHNA OaBrieHnsa.
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[ns yctaHoBok ¢ AasneHnem He Bbiwe 0,206 MIMNa MoryT ncnonb3oBaTbCA 3HAYEHUS
m, npuBegeHHble B Tabn. 3.17.2. [Ans rpy3oB, He yKasaHHbiX B 1abn. 3.17.2, n ans
YCTaHOBOK C Oonee BbLICOKMM [aBIieHVMEM 3HayeHne m [OSHKHO onpeaensTbes
NCXOAA U3 TePMOOUHAMUYECKUX XapaKTePUCTUK rpy3a;

I — 3HTanNbNWA XNAKoro rpysa, kx/kr;

T — Temnepartypa, B rpagycax KenbBuHa, B yCNoBUSAX NMOHMKEHWUSI AaBneHns, T. €.
npv 4aBneHun NoapbiBa, Ha KOTOPOEe OTPErynupoBaH NpefoXpaHuUTEenNbHbIA KranaH
[OMNOSNTHUTENBHOM CUCTEMbI NMOHWKXEHWS AaBMNEHNS;

F,A,L,D,ZnM—cm. 3.19.1.2.

3.17.3 Ecnn BcootBetctBUM € 3.17.1.1 TpebyeTca W3MEHUTb PEryIMpPOBKY
npegoxpaHnUTENbHLIX KrnanaHoB, OHa JOMKHA COOTBETCTBOBATL TpeboBaHnam 3.16.6.

3.17.4 B «kadecTBe nNpegoxpaHuTenbHbIX KkKnanaHoB (cMm. 3.17.1.1) wmoryT
ncnonb3oBaTbCA KnanaHbl, ykasaHHble B 3.16, Npu yCrnoBuMK, YTO AaBrneHne peryrnmpoBKku U
CMOCOBHOCTb MOHWXKEHNS AaBeHNa COOTBETCTBYIOT TpeboBaHmam 3.17.

3.17.5 BeblnyckaemMbll ras oOT NpegoOXpaHUTENbHbBIX KranaHoB AOSMKEH OTBOAUTLCS
B rasooTBOAHYIO cucTemy (cMm. Takke 3.16.8, 5.2 n 5.3).

3.18 Cuctema 3awmThbl OT BaKyyma.

3.18.1 py3oBble €MKOCTU He TPeOylT 3aWmMThl OT BaKyyma, €CivM OHU pacCyuMTaHbl
Ha Pa3HOCTb HaPYXXHOro0 M BHyTpeHHero AasneHus Bbiwe 0,025 MlMa, a Takke cnocobGHbI
BblAEpXuUBaTb MaKCMMarbHYl0 pPasHOCTb MeXAY HapyXHbIM U BHYTPEHHUM [daBrneHnem
rpy30BON €MKOCTU, KOTOpasi MOXET BO3HMKHYTb NPW HauBbICLLUMX CKOPOCTSX BbIrpy3ku 6e3
BO3BpaTa napa B rpy3oBble eMKOCTU UMK MPU UCMONb30BaHMM CUCTEMbI OXMNaXAEHWS rpy3a.

3.18.2 lpy3oBble eMKOCTW, Ansi KOTopbiXx Tpebyetca cornacHo 3.18.1 3awwuTta
OT BaKyyMa, JOJTKHbl ObiTb 060pyaoOBaHbI:

OBYMSl He3aBUCUMbIMW JaTyvkamMy [aBreHust Ans nofjadn aBapurHOro curHana wu
nocnegywoLwen OCTAHOBKW BCAaCbIBaHWSI XXWMAOKOrO W ra3oobpasHoro rpysa w3 rpy3oBov
eMKOCTW, a Takke npekpaweHns paboTbl oxnaxaawowero obopyooBaHWsi, €Cnn  OHO
YCTaHOBMNEHO, Mpu AaBNeHUn MeHblleM, YeM Pas3HOCTb MeXAy HapyXHbIM U BHYTPEHHUM
OaBneHneM rpy3oBon EMKOCTU; UK

BaKyyMHbIMW MpefoXpaHUTENbHbIMK KnanaHaMu C NpornyCcKHON CnoCOBGHOCTLIO MO raay,
paBHOW He MeHee MaKCUMarbHOW CKOPOCTU BbIrPY3Kn1 rpy30BON €MKOCTU, OTKPbIBAOLLMMUCS
npu gaeneHum 6onee HU3KOM, YeM Pas3HOCTb MEXAY HapPY>KHbIM U BHYTPEHHUM OaBfneHnem
rPy30BON €MKOCTU; Uinn

APYrMMKU cucTeMamMu 3alnTbl OT BakyyMa, ogobpeHHbIMn Pernctpom.

3.18.3 BakyymHble npegoxpaHuTenbHble KnanaHbl AOMKHbl obecneuvBaTb nogady
B rpy30BYH) €MKOCTb MHEPTHOrO rasa, napoB rpysa unm Bo3gyxa W JOMmKHbl ObiTb YCTPOEHDI
Taknm ob6pasom, 4Tobbl CBECTM K MUHUMYMY BO3MOXXHOCTb NONagaHnsa BoAbl U CHera.

Ecnn npu cpabatbiBaHMM BakyyMHbIX MNpPeAOXpaHUTENbHbIX KhanaHoB B rpy30BYHO
€MKOCTb MNoJaloTCAa napbl rpy3a, OHW He OOSMKHbI NocTynaTb M3 TpybonpoBoda oTBOAA
napos.

3.18.4 Cuncrema 3awuTbl OT Bakyyma [OIDKHA OblTb MCMbITaHa B AENCTBUM Npwu
npegnucaHHOM aBneHuu.

3.19 Pasmepbl npeaoxpaHuTenbHbIX KnanaHoB.

3.19.1  TlpepoxpaHuTenbHble KnanaHbl KaxOoW rpy30BOW €MKOCTW LOMKHbl UMETb
06LLY0 NPOMYCKHY CMOCOBHOCTL, 06ecneynBaroLLy0 HaMbOonbLUYIO U3 NPUBEAEHHbLIX HUXe
BEMNWYUH, NpU 3TOM AaBreHue B rpy30BON eMKOCTU He AOMmKHO npesbiwate MARVS 6onee
yem Ha 20 %:

.1 makcumanbHasi NpPoOu3BOAUTENBHOCTb CUCTEMbI 3arnofHEHUS TPY30BOM E€MKOCTU
WHEPTHbIM rasoM, ecnM MakcumarnbHoe pabodee [faBrneHne B CUCTEME MWHEPTM3aLuu
rpy3oBbiX emKocTen npesbliwaeT MARVS rpy3oBbIX eMKOCTEN; Unn
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.2 MakcumarnbHbI pacxod napos, 0OpasyroLIMXCA B FPY30BON €MKOCTM B YCIOBUSAX
noxkapa, onpegensiemMoli no cnegyrowlen opmyne:

Q = FGA%82, (3.19.1.2-1)

roe Q —

MUHUManbHass Tpebyemas MponyckHas CrocoBHOCTb Bbiycka Bosayxa, MS/c, npwu
cTaHgapTHbIX ycnosusx (0 °C n 0,1013 Mrla);

F — koatbdumuMeHT BO3AENCTBUNA NoXxapa ANS rPy30BbIX EMKOCTEN Pa3fiMyHbIX TUMOB:
1— ans emkocTen 6e3 nsonauum, pacnonoXeHHbIX Ha nanybe;
0,5 — p4ana emkocTen, pacnofioXeHHbIX Haa nanybon, ecnu u3onauma ogobpeHa
Pernctpom. OpobpeHne [OOMKHO OCHOBbIBATbCA HA WUCMNONb30BaHUW  OFHECTOMKUX
MaTepuarnos, TENNONPOBOAHOCTU N30MALUN U €€ YCTONYMBOCTM NPW BO3AENCTBUN NOXAPa;
0,5 — ans BkNaaHbIX eMKocTen 6e3 n3onaumnm, yCTaHOBIMEHHbIX B TPHOMAX;
0,2 — p[na BKMagHbIX €MKOCTEN C M30MAUMEN, YCTaHOBMEHHbIX B TpoMax (unu ans
BKIaAHbIX eMKocTen 6e3 n3onaumnm, yCTaHOBMEHHbIX B TPIOMaXx, MMELLUX U30MSLuI);
0,1 — Ang BKNagHbIX eMKOCTEN C U3onsumen, yCTaHOBMAEHHbIX B MHEPTU3MPYEMbIX TPHOMaX
(v gna BknNagHblX emkocTen 6e3 U3onAuuKM, YCTaHOBMEHHbLIX B UMEKLMX WU30NSLMI0
VMHEPTU3NPYEMbIX TPOMax);
0,1 — ans membpaHHbIX U MONyMeMBpaHHbIX EMKOCTEN.
[nsa BKNagHbIX rpy30BbIX €MKOCTEW, YaCTUYHO BbICTYNAKLWMX Had OTKPbITbIMU Nanybamu,
KO3 (pMUMEHT BO3AENCTBMSA NOXapa AOMKeH ObiTb onpeaeneH Ha OCHOBE yveTa 3Ha4yeHun
nnowaam noBepxHOCTU Hag nanybor u nog nanyboin.
Tabnwuuya 3.17.2
pys m

Asot 400

AMMUak 6e3BogHbIN 3400

BytagueH 1800

ByTtaH 2000

BytuneH 1900

MeTaH 2300

Okucb nponuneHa 1550

MponaH 2000

MponuneH 1600

XNOpUCTbIN BUHUA 900

XNOpUCTbIN METUI 816

OTaH 2100

OTuneH 1500

MpumeyvyaHune. 3HayeHMs m npuBeneHbl Ans gasneHun He Boiwe 0,206 MMa.

G — rasoBbIi kKO3(hDULMEHT, ONpeaenaeMbIv No criegyoLwen hopmyre:
12,4
G = E,/ZT/M, (3.19.1.2-2)
rae T — TemnepaTypa, B rpagycax KenbBmHa, B ycnoBusix cbpoca gaenenus, T. e. 120 %
BeNNYUHbI JaBneHuns, ABNSALLEeroca YCTaHOBOYHbIM JaBneHuem
npeaoxXpaHUTENbHOro KnanaHa;
L — ypenbHas Tennota napoobpasoBaHus rpy3a, MCNapsoLerocs B ycroBusx cbpoca
nasnenus, KIx/kr;
D — nocTtosiHHas, onpegenseTtca no 1abn. 3.19.1.2 B 3aBUCUMOCTM OT K — OTHOLUEHUSI

yaenbHOW TenrnoeMKoCTW rasa npuv  MOCTOSHHOM  AaBfeHun K  yAenbHOW
TENIOEMKOCTM rasa npu noctostHHom obbveme. Ecnv 3HayeHne K Heu3BecTHO, D =

0,606;

Z — KO3(MULMEHT CXUMAEMOCTM rasa B ycrnoBusx cbpoca aaerneHus. Ecnu 3HaveHune
HEen3BeCTHO, NpuHumaeTca Z = 1;

M — monekynapHas macca BeLlecTBa;

A — nnowaab HapyxHOW MOBEPXHOCTW TPY30BOWM €MKOCTW, M2, AnNs pasfnyHbIX TUMOB

€MKOCTEN, Kak NnokasaHo Ha puc. 3.19.1.2.
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TpeGyemasa maccoBasi MPOMycKHasi CMOCOBHOCTL MPEeaoXpaHUTENbHOTO YCTPOMCTBA Mo
BO37yXy onpeaensieTcs no crneayrowen opmyne:

Mgir = QPair, KT/C (3.19.1.2-3)
roe Pair — MNNOTHOCTb BO3dyxa npu 273,15K 1 0,1013 MlMa npuHumaeTca pasHomn 1,293 kr/m3.

3.19.2 [pn onpegeneHMm nponyckHoOM cnocobHocTu, ykasaHHon B 3.19.1, cnepyet
yuuTblBaTb NPOTUBOOABNEHUE B ra3ooTBOAHbLIX MarucTpansax. [loHwxkeHue [aBneHus
B ra3o0TBOAHOM TpybonpoBoae, MAyLWEM OT rpy30BOM €MKOCTM K BblMYyCKHOMY OTBEPCTUIO
NpeaoXpaHUTENbHOro KnamnaHa, He JOMKHO npesBblwatb 3 % YCTaHOBOYHOrO AaBreHus
KnanaHa. B OTHOLLEHUN Heperynmpyemblx npegoxpaHuTenbHbIX KnanaHos
npoTMBOAAaBMEHME B BbiMyCKHOM TpybonpoBoae He formkHo npesbiwaTh 10 % n3bbiTouHOro
AaBfeHns Ha BMYyCKHOM OTBEPCTUM MpefoXpPaHUTENbHOro KnamnaHa, MOA4COEAMHEHHOro K
Tpybam ana otBoga napoB, ob6pasylolMXCca Moh BO3OEWCTBMEM MOXapa, Kak yKasaHo
B 3.19.1.2.
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3.19.3 OO6wasa nponyckHass CnocoBGHOCTb YCTPOWCTB MOHWXEHUS OaBneHus ans
Mexb6apbepHbIX NPOCTPAHCTB BKNaAHbIX FPy30BbIX eMKOCTeW Tuna A, onpegensietca no

dopwmyne:
Qsq = 3,4Acp£\/ﬁ (3.19.3)
v
roe Qsq— MuHUManbHas TpebGyemasi nponyckHasi CcrnocoGHOCTb Bbinycka Bo3gdyxa, M3/c, npu
cTaHgapTHbIx ycnosusx (0 °C n 0,1013 Mra);
A, — pacyeTHas nnowiagb TPeLuH, m?;
A, = % SL;
§ — MakcuMmanbHas LUMPUHA TPELLWH, M;
6= 0,2t
t — TOMWMHa NaHenu NMCTOBOro 3MeMeHTa AHULLA rPY30BO EMKOCTH, M;
L — pacyeTHasa AONnvHa TPelMHbl, M, paBHas AuaroHanu Haubonbluel naHenu nUCTOBOrO
aMneMeHTa OHuLLa rpy30BON EMKOCTH, Kak ykasdaHo Ha puc. 3.19.3;
Tabnuua 3.19.1.2
K D K D K D
1,00 0,606 1,36 0,677 1,72 0,734
1,02 0,611 1,38 0,681 1,74 0,736
1,04 0,615 1,40 0,685 1,76 0,739
1,06 0,620 1,42 0,688 1,78 0,742
1,08 0,624 1,44 0,691 1,80 0,745
1,10 0,628 1,46 0,695 1,82 0,747
1,12 0,633 1,48 0,698 1,84 0,750
1,14 0,637 1,50 0,701 1,86 0,752
1,16 0,641 1,52 0,704 1,88 0,755
1,18 0,645 1,54 0,707 1,90 0,758
1,20 0,649 1,56 0,710 1,92 0,760
1,22 0,652 1,58 0,713 1,94 0,763
1,24 0,656 1,60 0,716 1,96 0,765
1,26 0,660 1,62 0,719 1,98 0,767
1,28 0,664 1,64 0,722 2,00 0,770
1,30 0,667 1,66 0,725 2,02 0,772
1,32 0,671 1,68 0,728 2,20 0,792
1,34 0,674 1,70 0,731 - -
h — MakcMmarnbHasi BbiCOTa XWAKOCTU Bbilwe aHuwa emkocty nitoc 100-MARVS, m;
p — NMOTHOCTb MpOAyKTa B XMAKOW dhase, Kr/mME, mpu 3agaHHOM [asfieHun cpabaTbiBaHus
npefoxpaHUTenbHbIX YCTPONCTB MexbapbepHOro NpocTpaHCTBa;
p, — NMAOTHOCTb MapoB NpoAykra, Kkr/M3, npu 3agaHHOM [JaBneHun  cpabaTbiBaHus
npefoxpaHUTenbHbIX YCTPOUCTB MexbapbepHoro npoctpaHcTea u Temnepartype 0 °C;
MARVS — makcvManbHO [JOoMycTuMoe [aBrieHne cpabaTbiBaHus nNpefoXpaHUTEnbHOro  KnanaHa
rpy3oBoi emkocTtu, Mla.
3.20 Mpepenbl 3anonHeHUA rpy30BbIX eMKOCTEN.

3.20.1 MakcumanbeHbI  npeden  3anofiHEHWS  TPY30BbIX  €MKOCTEeW  OOIKeH
onpeaensaTbcs Takum obpasom, 4Tobbl NPOCTPAHCTBO, 3aHMMaeMoe napamu rpysa, umeno
npu pacyeTHON TemnepaType 00beM, NO3BOMSIOLLMIAL

.1 pasmecTutb NpnbOpPbLI, TakMe Kak yCTPOMCTBA N3MEPEHUS YPOBHSA 1 TEMMepaTypsl;

.2 obecneuntb Ob6beMHOe paclwuvpeHue rpysa B AuanasoHe Mexay pacyeTHbIM
AaBrneHneM W [aBfeHVeM MaKCUMaribHOrO OTKPbITUS MpefoXpaHUTENbHbIX KranaHos,
yKkasaHHbIM B 3.16.1;
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.3 obecneunTb 3KCMNMyaTauMOHHbIA 3anac, UCKMOYaLWMA nepenosiHeHe C y4eToMm
obbema KuOKOCTW, NOCTynaloLWen B rpy30Bbleé E€MKOCTM MOCfe 3aBepLUeHUs Morpysku
c ydyetom 3.15.4.1 n nocne cpabaTbiBaHMs KIanaHOB aBapUMHOIO OTKITHOUEHUS.

basoBbiM 3HauyeHvem ana  npegena 3anonHeHus  (FL)  rpy3oBbiX  eMKkocTen
apnsetca 98 % npu pacyeTHoM TemnepaType, YykasaHHoM B 3.20.4. WcknwoveHuss u3
BblLLENEPEYNCITIEHHOIO BO3MOXHbI NP YCITOBUN BbINONHEHUS TpebosaHun 3.20.2.

3.20.2 MoxeT ObITb JonyweH npeaen 3anofiHeHWsl, npeBbiwawwmn 98 %,
B yCNoBusxX KpeHa u auddepeHTa, ykasaHHbIX B 3.16.11, a Takke ¢ y4eTOM pekomeHaaumm
MAKO Ne 149, pasmelyeHHon B MpunoxeHuun K MNMpasunam n PykoBoacteam Poccuiickoro
MOPCKOro perncTpa cygoxoacTea.
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nckntoyaemasn L )

< Lmin/10
lNpuamarnyeckmne TaHkn

Cdepuyeckne nnu uunuHapuyeckne
rpy30Bble eMKOCTU CO cchepuyecknmu,
nonycdepnu4eckumMm nnm
ANNUNTUYECKUMU BbIMYKIbIMU
OHVLLaMMW.

Mnowagb A NpMHUMaeTCa paBHON
MOMHOM NNoLwaan HapyXHon
NMOBEPXHOCTU rPy30BON EMKOCTH.

MpuamaTtnyeckue rpy3oBble eMKOCTU. [INs npuaMaTUYeCcKuX rpy30BbIX
€MKOCTEW paccTosiHMe Mexay NIoCKMM LHOM eMKOCTU 1 ONOPHOM
nany6on AomkHO 6bITb He Bonee Lmin/10, npy 3aTom nnowaab A
NPUHUMAaETCS PaBHOW MNoOLLaAN HAPYXKHOW NMOBEPXHOCTU MUHYC
nnoLiagb NIOCKON NOBEPXHOCTU OCHOBaHUA. Ecnu ans npuamaTtnyeckmx
rPY30BbIX EMKOCTEN PacCTOsiHME MeXAY NIIOCKUM OHOM EMKOCTU U
nany6own 6onbLue, 4em Lmin/10, TO A NpYHUMAaETCA paBHOW NONHOM
nnoLlagmn Hapy>XHOM NOBEPXHOCTY TaHKa.

[ns npmamaTuyeckmx rpy3oBbiX eMKOCTEN 3a Lmin NpUHUMaeTcs
MEHbLUWIA MO rOPM30HTanM pasmep NIoCKoro AHa TaHka. [1ns KoHNMYeckux
rpPy30BbIX EMKOCTEN, KOTOPbIE MOTYT MCNOSIb30BaTLCS B HOCOBOW YacTu
CyaHa, 3a Lmin NPMHUMaETCS MeHbLUee 3HaYeHNE M3 ANUHbI U cpeaHen
LUMPVHBI EMKOCTW.

UCKMN4aeTca

[IByXbEMKOCTHbIE rpy30Bble EMKOCTMU.
[ns ABYXbEMKOCTHbIX FPY30BbIX €MOCTEW, PacronoXeHHbIX OT OMOPHON Nanybbl Ha paccTosHum Gonee ofHoW
aecston guameTpa D/10, nnowagb A NpyHUMaeTCs paBHOW NOMHOW NNOLaAM Hapy>KHOW MOBEPXHOCTN EMKOCTHU.

¥ osor
} som

1 WCKIMOYaeTes !
- o]

Mpu ropn3oHTanbLHOM PaCMONOXEHUN LIMITMHAPUYECKMX TPY30BbIX EMKOCTEN YacTb NOBEPXHOCTM UCKIoYaeTcs,
€CNnn PacCTosiHNE MEXAY EMKOCTAMM 1 ONOPHON nanybor cocTaBnsieT MeHee 0gHOW gecaTton guameTpa D/10

Puc. 3.19.1.2
Mnowagun pacyeTHOM NOBEPXHOCTU
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MpouenypHble TpeboBaHWs, YHUMDUUMPOBAHHBLIE WHTEpPNpeTaunm W pekomMeHgauun
MexayHapogHon  Accoumauumn  KnaccudumkaumoHHelx  O6wecTts, npu  cobniogeHnn
cneayLwmx ycrnoBui:

A KOHCTPYKUMS TPYy30BOM €MKOCTU WCKMoYaeT BO3HWKHOBEHME W30NMPOBaHHbIX
KapMaHOB, 3arofHeHHbIX napamu rpysa;

2 BXOAHOE OTBEPCTME MPedoXpPaHUTENBHOro KnanaHa Bcerga OCTaeTCHd B 3aHATOM
napamu NpPoOCTPaHCTBE;

3 obecneveH 3anac gns O6bEMHOro paclMPEHUst KXWOKOro rpysa BCrneacTBue
yBeNnuYeHnss OaBneHud  OT MakCUMmaribHoO  [OMyCTUMOro  YCTaHOBOYHOrO  JaBfneHus
NpeaoxXpaHUTeNbHOro KnanaHa O [AaBfeHnsa MOMHOro OTKPbITUSA, COOTBETCTBYIOLLEro
NpPONyCKHON CNoCcOBHOCTN, yKkasdaHHoW B 3.17.2;

A4 3KCNyaTauMoHHbIN 3anac cocTtaBnseT kak MuHuMym 0,1 % o6bema emMKoCTH;

.5 yuyTeHa TOYHOCTb M3MEPUTENbHbIX NPUOOPOB, TaKMX KaK YCTPOMCTBA U3MEPEHUs
YPOBHEN N TemnepaTypbl;

.6 HecMoTpsa Ha BbinonHeHne 3.20.2.1 — 3.20.2.5 npegen 3anosiHeHus1 rpy3oBoOm
€MKOCTW Npu pacyeTHOM Temnepartype, npesbiwatowmnn 99,5 %, He gonyckaeTcs.

3.20.3 MakcumanbHbI npegen 3anonHenus (LL), oo kOToporo rpy3oBasi eMKOCTb
MOXeT ObITb 3anonHeHa onpeaenseTcsa no dopmyne

LL = FLEX (3.20.3)
PL
banka
|
/It
b
I
flanens MUCMOB020 ANeMeHna
druua emxocimi
bxs
\ Eanm
- - T
s s s
Pebpo xecmiocmu
Puc. 3.19.3
roe LL — BbIpaXeHHbIn B % nNpefen 3amnofiHeHWs, KOTOPbIA pPaBEeH MaKCMMarbHO [OMyCTUMOMY

o6bemy XMNOKOro rpy3a, OTHECeHHOMY K o6bemy €MKOCTWU, OO0 KOTOPOro rpysoeBasd €MKOCTb
MOXeT ObITb 3arpyxeHa;,
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FL — BblpaxeHHbIn B % npeden 3anofiHeHWsi, paBHbI MakCcMMmaribHOMy OObemy XMAKOCTU
B rPy30BOM €MKOCTW MO OTHOLIEHMI0 K obemy obbemy eMKOCTW, KOorga >XWOKuA rpy3
AocTuhraeT pacyeTHOW Temnepartypsl, ykazaHHou B 3.20.4;

pr — OTHOCUTENbHAasA NNOTHOCTL rPy3a Npu pacyeTHON TemnepaType; u

p, — OTHOCUTENbHas NNOTHOCTL rpy3a Npu TemnepaType v AaBneHnn Norpysku.

3.20.4 Moa pacyeTHON TeMnepaTypour B HACTOsLEN rraee nogpasymMmeBaeTcs:

.1 TemnepaTtypa, COOTBETCTBYWOLWAs [JaBfeHWO MNapoB rpy3a, Ha KoTopoe
OTperynupoBaH NOApbIB NPeAoXpaHnUTENbHbIX KNnanaHoB, eCnn OTCYTCTBYET perynupoBaHue
Temnepartypbl 1 JaBnNeHUsa NapoB rpysa, ykasaHHoe B pasf. 4;

.2 Temnepartypa rpysa no OKOHYaHUM NOrpy3Ku, B MpoOLiecce TPaHCMOPTUPOBKA UMK
BbIrPY3KW, CMOTPS NO TOMY, YTO BbILLE, €CNN NPeayCMOTPEHO perynMpoBaHue TemnepaTypbl
W gaBneHus Napos, ykasaHHoe B pasd. 4. Ecnun Takaa Temnepartypa gocturaeTcsi B rpy30Bom
€MKOCTU Mpu ee MOMHOM 3arnofiHeHUW npexae, 4YeMm rpy3 [OCTUrHET TemnepaTypbl,
COOTBETCTBYIOLEN [aBfeHUo napoB rpy3a, Ha KOTOpoe OTperynMpoBaH noAapbiB
npeaoxpaHUTerNbHbIX KnanaHoB, cornacHo TpeboBaHuam 3.16, AomkHa 6biTb yCTaHOBNEHa
OOMNoSTHUTENbHas cuctema npegoxpaHnuTenbHbIX KnanaHos B COOTBETCTBUM
¢ TpeboBaHuamm 3.17.

3.20.5 Mo cornacosaHnio ¢ Pernctpom pgonyckaetca  3anofiHEHME  PY30BbIX
emkocten Tuna C B COOTBETCTBMM C hopmynon, npusegeHHon B 3.20.3, rae B Ka4ecTBe Pr
NPUHUMAETCHA OTHOCUTENbHAA MMOTHOCTb Fpy3a NPU HauBbICWIEN TemnepaType, KOTOPOM
MOXET OOCTUYb rPy3 MO 3aBepLUEHUN NOrpy3kn, BO BpeMS NepeBOo3ku NnMbo npu pasrpyske,
npyv YCNOBUSIX pacyeTHbIX BHELWIHUX TemnepaTtyp, onucaHHbix B 4.1.3. TpeboBaHue
HaCTOALWEro MyHKTa He NpMMEHsieTCa K NPOoAyKTaMm, ANnS NepeBO3KM KOTOpbIX TpebyeTcs
cygHo tuna 1G.

3.20.6 Ha cyaHe gormkeH 6bITb AOKYMEHT, YKa3blBalOLWMA MakCMMaribHO JONYCTUMbIE
npegenbl 3anofiHEHMS AN KaXO0W rpy30BOM eMKOCTM M AN Kax4oro nepeBo3MMOro rpysa
npu TemnepaTtypax, BO3MOXHbIX B YCNOBUAX MOrpy3kM, a Tawkke ANd MakCcUManbHOM
pac4yeTHON Temnepatypbl. B nepeyHe AOMKHbI ObITb TakKe ykasaHbl 3HAYEHUSA AaBreHUs
nogpbiBa, Ha KOTOpble OTPErynMpoBaHbl MNpedoXpaHuTEeSibHble KhanaHbl, BKo4Yas
Tpebyemble B 3.17. lNepeyeHb JomkeH ObiTb 0go6peH PernctpoM n NOCTOSIHHO XPaHUTbLCA
Ha cygHe.

3.21 Cuctema aBapumnHoro otkntoyeHus (ESD) onepauui ¢ rpy3om.

3.21.1  [JomxHa OblTb NpegyCcMOTPEHa CMCTEMA aBapUNHOIO OTKMOYEHUS onepaumin
C rpy3oM, npekpallarowasa AOBWKEHWe MNOoTOoKa rpy3a B Clydae 4YpesBblMaMHOW CuUTyauuu,
nnbo B npegenax cygHa, nMbo B cnydae nepegayn rpysa Ha cygHo wunm Ha ©Geper.
KoHcTpykumsa cuctembl ESD  pgomkHa npegoTBpallaTe BO3MOXHOE pPasBUTME CKAYKOB
AaBneHus (rmgpaenuyecknx yaapos) B Tpybonposogax Ans nepegayu rpysa (cm. 3.21.6).

3.21.2 BcriomoratensHble cucteMbl AN NOArOTOBKU rpy3a, B KOTOPbLIX UCMNOMb3YOTCA
TOKCUYHbIE UMW BOCMSAMEHSIIOLMNECS XUOKOCTU UNN Napbl, OMMKHbI paccMaTpmBaTbCa AN
uenen cuctembl ESD Kak rpysoBble cucTembl. HeT HeobXxoaMMOCTM BKNOYaTh B OYHKLMK
cuctembl ESD cucTeMbl OXnaXaeHWs HEenpsiMoro AeWCTBUL, UCMOSb3YoWne MHEPTHoE
CpPeAcCTBO, HanpumMep, asor.

3.21.3 Cwucrema ESD pomkHa npvBOAUTBCS B AENCTBME pPYy4YHbIM Crniocobom u
aBTOMaTMYeCKn, KakK yKasaHO B nepeyHe crnocoboB npuBeOeHUst CUCTEMbl B LEWCTBUE
B1abn. 3.21.7.3. Jliobble wuHble cnocoObl MpuBEOEHMS CUCTEMbI B OEWCTBUE [OOJDKHbI
BKMNto4aTbCs B cuctemMy ESD nuwb npu ycrnoBum, 4YTO Takoe BKIIKOYEHUE HE CHUXaeT
3KCNIyaTaumoHHyYH rOTOBHOCTb Y HAAEXHOCTb CUCTEMbI B LIESTOM.

3.21.4 CypoBble cucteMbl ESD AgomkHbl MMeTb B CBOEM COCTaBE JIMHWUIO CBA3N
«cyaHo — 6eper» B COOTBETCTBUM C NPU3HAHHBIM CTaH4APTOM.
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3.21.5 Ha nocty ynpaBneHusa rpy3oBbiMW onepauuvsMy M Ha XOOOBOM MOCTUKE
OOJKHbI ObITb NPpeayCcMOTPEeHbl PYHKUMOHanNbHbIe B6I10K-CXeMbl cuctembl ESD 1 cBA3aHHbIX
C Heln cuctem.

3.21.6  TpeboBaHus k knanaHam cuctembl ESD.

3.21.6.1 TepmuH «knanaH ESD» o3HayaeT ntobor knanaH, padoTawlni B CUCTEME
ESD.

3.21.6.2 KnanaHbl ESD [oOmmKHblI yNpaBnaTbCa OUCTaAHLUMOHHO, NpuHagnexartb K Tuny
OTKa30yCTOMUYMBbLIX B 3aKPbITOM COCTOSIHMM (OCTaBaTbCs 3aKpbITbIMKM B Cliydae yTpaTbl
npuBoAsilLe B OeNCTBME 3Hepruun), obnagatb BO3MOXHOCTbO MECTHOro 3aKpblBaHMS
BPYYHYIO M MMETb HafeXHOoe YCTPOMCTBO yKadaHus cTaTyca KranaHa (3akpblT-OTKpbIT). B
KayecTBe anbTepHaTMBbl MECTHOMY 3aKpbIBaHWIO BPYYHYHO knanaHa ESD moxeT 6biTb
NCcnonb30BaH ynpasnsemMbli BPY4HYO OTCEYHbIN KnanaH, pacnonoXeHHbIn
nocnegoBatesibHO C KnanaHom ESD. PyyHoM knanaH AormkeH pacnonaratbCs psaom
¢ knanaHom ESD. [omkHa ObiTb NpegycMOTpeHa BO3MOXHOCTb COXPaHSTb NoA KOHTPOJIEM
OCTaBLUYKOCS B TPYOONPOBOAE XMAKOCTb B Clydae 3akpbiBaHUSA knanaHa ESD, koraa py4Hon
KnanaH Takxe 3aKpbiT.

3.21.6.3 Knananbl ESD B TpybonpoBogax AnNs >KMAOKOCTU [OOSMKHbI 3aKpblBaATbCA
NOSTHOCTLIO NNaBHO B TedeHue 30 cek nocne nonyvyeHus ynpasnsawowero curdana. Ha cygHe
OOIMKHA MMETbCA B Hanmmuum nHdopMaums O BpeMeHu cpabaTbiBaHMs KranaHoB M UX
9KCMMyaTauMOHHbIX XapakTepUCTUKax, AOMKHO ObiTb BO3MOXHbIM MPOBEPUTL BpeMs
3aKpblBaHW4A KrarnaHa, a Takke NoBTOpAeMOCTb.

3.21.6.4 Bpems 3akpblBaHWs aBapUMHOro KranaHa, ykasaHHoro B 3.1 u 3.2 yactu VI
«KOHTpOnbHO-n3MepuTernbHble yCTpOMUCTBa» (T. €. BPEMS OT NOMydeHns ynpaBfsoLLIEro
curHana go nosiHOro 3akpbITUS KranaHa) He JOSMKHO CoCTaBnATb 6onee yem

3600U/LR,c,

He3arnosHeHHbI 06beM TaHKa, NPW KOTOPOM noaaeTcs curHar, m3;
MaKCUManbHas CKOpOCTb MOrPYy3KM, COrfacoBaHHash Mexay cyoHoM U 6GeperosbiM
cpencteom, m3/yac.

roe U
LR

CkopocTb Morpysku AormkHa 6biTb OTperynvpoBaHa C Lenblo OrpaHuyYeHuss AaBeHus,
BO3HMKAIOLLEro npu rugpaBnvMyeckoM Yyaape BCreAcTBME 3akpbliBaHWUA KranaHa, [o
NpMEMNEMOro YpOBHSA C y4eTOM rpy30BOro LWfaHra unu cteHgepa, cyaoBblX U 6eperosbix
cucteM TpybonpoBoaoB, ecriv NPUMEHNMO.

3.21.6.5 Ha kaxgom 13 coeguMHUTENbHLIX NAaTpybkoB MaHudonbaa «cyaHo — Geper»
N «CyOAHO — CyAHO» AofkeH 6biTb NpegycMoTpeH oauH knanaH ESD. CoeguHuTenbHble
naTtpybkn rpy3oBoro MaHudonena, He ucnosb3yemble Ana nepegadyun rpysa, AormkHbl 6biTb
3aKpbITbl  MyXMMU  bnaHuamn, BbIOEPXUBAKLWUMKN  pacyeTHOe [aBfieHUWe CUCTEMbI
TpybonpoBoaoB..

3.21.6.6 Ecnu knanaHbl rpy3oBoM CUCTEMbI SABMSKOTCA Takke KnanaHamwu ESD, ToO
OOJIMKHbI NPUMEHATLCA TpeboBaHNS HacCTOsLLEN MaBbl.

3.21.7  OpraHbl ynpasneHus cuctemsl ESD.

3.21.7.1 Cuctema ESD pomkHa WMeTb Kak MWHMMYM BO3MOXHOCTb PYYHOrO
yrnpaBneHnst ¢ MOMOLLbIO OAHOMo MyfbTa HA MOCTUKE, a Takke NMbo 13 nocta ynpasneHus,
Tpebyemoro 1.3 yactn VIII «KOHTpornbHO-u3mMeputenbHble ycTponctea», nubo M3 nocrta
ynpaBneHna rpys3oBbiMW onepaunsaMun, ecrnim MMeeTcs, U He MeHee 4YeM U3 [BYX MecCT
B rpy30BOW 30HE.

3.21.7.2 Cuctema ESD pomkHa aBTOMatMyecks nNpuBOAUTLCHA B AeNCTBME Npu
OoBGHapyXeHUn noxapa Ha OTKPbITbIX nanybax rpy3oBOM 30HbI W/WAW B NOMELLEHMAX
rpy3oBbIX MexaHu3moB. Kak MuHMMyM, cnocob oBHapyxeHus noxapa, NpuUHATBbIA Ans
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OTKPbITbIX Nanyb, [OOMKeH WCNoNnb30oBaTbCA AN KYyNOMoB  rPYy30BbIX  €MKOCTEW,
3aKroyaloLWwmx NPOCTPaHCTBa C XUOKOCTLIO M NapaMu, rpy3oBbiX MaHUONLA0B U panoHoB,
roe perynsipHo npoBOAUTCH AeMOHTax TpybonpoBoaoB Ans xuakoctu. OBHapyxeHue
MOXeT OCYLeCTBMNATbCA MOCPEeACTBOM MNIIaBKMX SNEeMEeHTOB, npefHasHaYeHHbIX A1
nnasneHus B AnanasoHe Temnepatyp 98 — 104 °C, nnm npu nomoLLm obHapyXeHust noxapa
30HHbLIMW MeTogaMu.

3.21.7.3 Tpn cpabatbiBaHnn cuctembl ESD paboTatowee rpysoBoe obopynoBaHue
OOJMKHO OCTaHaBnMBaTbCsl B COOTBETCTBMM C yKasaHuaAMM T1abn. 3.21.7.3 B 3aBMCMMOCTU
OT NPUYUHBbI cpabaTbiBaHUS.

3.21.7.4 Cwncrema ESD pgomkHa MMeTb YCTPOWCTBO, MNO3BOSIAIOLLEE OCYLLECTBUTL
MCNbITaHUSA MO BbLICOKOMY YpPOBHIO, Tpebyemble 12.2.2, 6e3onacHbiM M ynpaBnsembiM
crnocobom. [Ins uenen npoBeAeHMs UCMbITaHUA MOryT paboTaTtb rpy3oBble HAcoCbl, Toraa
Kak cuctema KOHTpONns nepenosiHeHnss MoxeT 6biTb NpvBegeHa B Hepabovee COCTOsHME.
Mpoueaypbl UCNbITAHWA YCTPOUCTB aBapUNHO-NpeaynpeanTenbHON curHanusaumm no
YPOBHIO M nepeycTaHOBKM cuctembl ESD nocne  3aBeplleHUMs  UCMbITaHWUR
aBapuvrHonpeaynpeanTenbHOW CUrHanM3aLmMm no BbICOKOMY YPOBHIO OOSPKHbI ObiTb yYTEHbI
B Cy0BOM 3KCANnyaTaunoHHOW JOKYMEHTaLNu.

3.21.8  [ononHuTernbHble Cryvyaun OTKIIYEHNS.

3.21.8.1 TpeboBanua 3.5.2 0 3aWwmUTe TIPy30BbIX TAHKOB  OT BHELUHErO
andpdepeHumnanbHoOro AaBreHna MoryT ObiTb YAOBMETBOPEHbl NyTEM UCMNONb30BaHUS
He3aBUCUMOrO OTKMIOYEHUS MO HU3KOMY OaBrieHUIO Ons NpuBedeHUs B AeNCTBUE CUCTEMbI
ESD nn6o, kak MMHUMYM, 451 OCTAHOBKU NOObIX rPYy30BbIX HACOCOB UM KOMNPECCOPOB.

3.21.8.2 [1nsi octaHOBKM paboTbl NOObIX rPy30BbIX HACOCOB UM KOMIMPECCOPOB MOXET
OblTb NpegycMoTpeHa nopjaya curHana Bcuctemy ESD ot cuctembl  KOHTpons
nepenonHeHus, Tpedbyemont B 3.2 Yactn VIII «KoHTponbHO-n3mepuTenbHble YCTPONCTBa», BO
BpeMsi OOHapyXeHMsi BbICOKOrO YPOBHS, MOCKOMbKY cpabaTbiBaHME 3TOW aBapuiAHO-
npeaynpeanTenbHON CUrHanu3aumm MoxeT ObiTb BbI3BaHO HENpeAHaMePEHHOW BHYTPEHHEN
nepegayen rpysa n3 ogHoro TaHka B Apyrom.

3.21.9 WcnbiTaHnsa oo Havana rpy3oBbix onepawui

3.21.9.1 [o Hayana npou3BoACTBa rpy30BbIX ONepauni AOIMKHbI ObiTb MPOBEPEHDbI U
UcCrnbiTaHbl rpy3oBad CUCTEMa aBapUMHOrO OTKITIOYEHUMS U CUCTEMbI  aBapUNHO-
npeaynpeanTensHON curHanuaawmm, MCNonb30BaHUE KOTOPbIX CBA3aHO C nepefayen rpyaa.

3.21.10 Tlopsa4me paboTbl HA cMCTeMax yaepXaHus rpy3a nnm s6nmsm Hux.

3.21.10.1 B6nm13n rpy30BbIX TAHKOB U B OCOBEHHOCTM CUCTEM U30NALNK, KOTOPbIE MOTyT
OblTb BOCMSIAMEHSAOWMMUCA UMM MPONUTaHbl  YrineBogopodamMu, WM  KoTopble  MOryT
BblAENATb TOKCUYHBLIN ObIM B pe3ynbTaTte CropaHusi, OMKHbl 6biTb NPUHATBHI 0COObLIE Mepbl
npoTMBONOXapHon 6e3onacHocTL.
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Tabnuua 3.21.7.3
®PyHKUMOHaNbHOE YCTPOMCTBO cucteMbl ESD

OTtkntoyaemoe obopygoBaHve
JInHua
Hacocbl CucTeMbl KOMMIPECCOPOB KnanaHsl
CBA3M
[0) 5 'Y
= i)
£4 % g8 | g :
A (&) «
© (1] (0]
28 & |5 8 028 e ? g
2ol & Q 2| Sxao = L 53
MpuuunHa cpabaTbiBaHNS S| I3 - | am El & s - 2
=z 23| 3 El a8 Y I 3 ©
cuctembl ESD 3o S8 | 9 e 9335 ® s o
Q= 3] < % s o
oS3 82|z | ZE| 82 2 5 s
T Q o T Q Q (I) C o (IG st O g )
| Qo | 9 S sl sl © o ®©
@a| @3 | 8 Sw| 2230 & 3 T
o S 3 I 1] o QT n S - 4
oI BAE| 38 oY| 2@ 0 =S o = C i
o ® [3) o o T m I ®© © ‘n
ol 89| E9|l E8| m¥2s © = I
> o o F = a|l 28 S XLCQ e ® Ex
Q o S o O ®|l O O XLC O & = S o
LEC| Teo|X¥CcC| X2 >X0dH0 > 4 O o
ABapUIHbIE KHOMKM N N N 1 N N N N
(cm. 3.21.7.1)
OBHapyxeHune noxapa Ha N N N N N N N N
nany6e nnu
B KOMNPECCOPHON™**
(cm. 3.21.7.2)
BbICOKWii YpOBEHb B rPy30BOM N N N 12 23 2 4 N
TaHke (cM. 3.1 n 3.2 yactu VIl
«KOHTpOnbHO-13MepUTernbHbIe
YCTPOWCTBA N CUCTEMbI
aBToMaTM3aLum»)
CurHan oT NMHUM CBA3K «cyaHo | N N 1 3 He N He npume-
— Beper» (cm. 3.21.4) npume- HUMO
HMMO
OTka3 aHepruu npueoga N N N 1 3 He N N
KnanaHoB cucTeMbl ESD**** npume-
HUMO
OTKa3 OCHOBHOTO NCTOYHMKA 5 5 5 5 5 5 N N
3NeKTponuTaHus
OTKII0YeHWe aBapuitHoii 6 6.7 N 2 2 2 N N
CUrHanM3aumm no ypoBHLo
(cm. 3.1 vactu VIII
«KOHTpOnbHO-N3MepUTENbHLIE
YCTPOWCTBA N CUCTEMbI
aBToMaTM3aLum»)

1 Ecnn komnpeccop razoobpasHoro TonnvMea 1cnonb3yeTcs Ans Bo3BpaTa napoB Ha Geper, OH JOMKeH ObiTb
BKINtoYeH B cuctemy ESD npu paboTe B TakoMm pexume.

2 [aHHble BMAObI 060pYOOBaHUS MOTYT He NMPUHMMATLCS B pacyeT Kak YCTpoicTBa NpusedeHusl B AelcTBue
aBTOMATMYECKOrO OTKMKYEHWS MpU  YCNOBWUWM, YTO BXOAHble OTBepcTUsi 060opyaoBaHWSA  3alLMLLEHDI
OT MOCTYNNEHNSA B HUX XXUAKOro rpysa.

3 Ecnn komnpeccopbl YCTAHOBKM MOBTOPHOIO CXWKEHWS] MCMONb3YKTCA [AOMs BO3BpaTa NapoB/OYUCTKM
OeperoBoro TpybonpoBoaa, OHU AOIMKHbI ObITb BKIHOYEHbI B cuctemy ESD npu paboTe B TakOM pexume.

4 Oatuvkn, ynomsiHytele B 3.1 4yactu VIl «KOHTPONbHO-M3MEpUTENbHbIE YCTPOWCTBA U CUCTEMBI
aBToMaTtusauumm», MOryT MCNOoNb30BaTbCA ANA aBTOMaTUYECKOro 3akpblBaHWS KnamnaHa 3anofiHeHWA TaHka Ans
OTAENbLHOro TaHKa, B KOTOPOM YCTaHOBIEHbI AaTYMKK, KaK anbTepHaTMBa 3aKkpbiBaHWUIO KnanaHa cuctembl ESD,
ykasaHHas B 3.21.6.6. Ecnu npuHAT Takon BapuaHT, NnpuBeAeHue B AencTBue cucteMbl ESD NOnHOCTLIO JOMKHO
npoucxoauTb Npu cpabaTbiBaHWM AATYMKOB BbICOKOTO YPOBHS BO BCEX TaHKaX, NOAMNEXaLLMX 3arpyske.

5 [aHHble BUAbl 060OpPYOOBaHMS OOMKHbI OblTb CKOHCTPYMPOBAHbI TakMM 0OpasoM, YToObl He 3anyckaTbes
nocne BOCCTAHOBMEHWS OCHOBHOIO MCTOYHMKA 3NEKTponuTaHmsa 6e3 noarBepxaeHus 6e3onacHoro COCTOsHUS.

6 Cnctema oTknoyeHunsi, paspeweHHas B 3.1 yactn VIl «KOHTpONbHO-M3MepuTenbHble YCTPOWCTBA MU
cUCTeMbl aBToOMaTU3aUUNY, MOXET UCNONb30BaTbLCA B MOpe AN NpeAoTBpaLleHNS NOXHbIX CUrHanoB aBapunHo-
npegynpeauvTenbHON curHanusaumm v oTknioYeHun. Ecnn aBapuinHo-npegynpeautensHas curHanusauus no
YPOBHIO OTKMOYEHa, paboTa rpy30BbIX HACOCOB M OTKpbIBAHUE KrnanaHoB cuctembl ESD MaHWONbA0B A0MmKHA
ObITb MPUOCTAHOBIEHA, 32 UCKMKOYEHNEM ClyYaeB UCMbITAHWUIA aBapUAHO-NPeayNpeauTenbHOM curHanMsaumm no
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OTkntoyaemoe obopygoBaHve

NnHua
CBSA3MU

I
[}
Q
o
Q
T

CucTembl KOMMNPECCOPOB KnanaHbi

MpuynHa cpabaTtbiBaHMSA
cuctembl ESD

py30Bble HAcoChl/ rPy30Bble

noaka4vmBarLlimne HacocCbl
CXKMXeHnd, BKInto4asd HacocChl

On4a Bo3Bparta KoHAeHcaTa,

ecnun nmetotca*
CurHan Ha cyaHo/6eperoBast

CcBSA3b™

Hacocbl BogopacnblneHusi/
3a4MCTHbIE HacoChbl
Komnpeccopkl Bo3BpaTa
rasoobpasHoro Tonnuea
YcTaHoBKa NOBTOPHOTO
YcTaHoBKa CXuUraHus rasa
KnanaHbl cuctembl ESD

napos
Komnpeccopsbl

BbICOKOMY YPOBHIO B cooTBeTCTBUM € 12.2.2 (cm. 3.21.7.4). [na 3aton uenu AOMKHO ObiTb NpeayCMOTPEHO
aneKTpuyeckoe WNM  MexaHudeckoe Onokupytlollee YCTPOWCTBO,  MCKMOYalolWwee HenpegHaMmepeHHoe
cpabaTbiBaHME rpy30BbIX HACOCOB M OTKPbIBaHUE KranaHoB cuctembl ESD maHndonbaos.

7 T'py3oBble HAacoChbl BOAOPACHLINEHNUS UMWU 3a4NCTHbIE HACOChI, UCMOSb3yeMble NS MOAAYM BbITECHSIIOLLETO
pacnbinuTens, MoryT ObITb UCKIOYEHbI M3 cucTeMbl ESD Tonbko Toraa, Korga oHn paboTatoT B 3TOM pexuMe.

*  Ecnu cucTeMbl HENpsIMOrO  OXMaXAeHusl, SBMAIOLMECH YacTbl YCTAHOBKM MOBTOPHOIO CXKWDKEHUS,
NCMoMb3yI0T MHEPTHOE CPEeACTBO, Takoe Kak a3oT, HeT HeoBXOAMMOCTU B MX BKIHOYEHUU B PYHKLUMM CUCTEMBI
ESD.

**  HeT He06X0OMMOCTM B yKa3aHUM CUrHanom npueeaeHus B gencrame cuctemol ESD.

**  Ina aTMX Lenen obHapyxeHusa noxapa Ha nanybe MoryT ucnonb3oBaTbCA MraBKuMe BCTaBKW, TOYEYHbIN
3MNEKTPOHHbLIA MOHUTOPUHI TeMMepaTypbl UM 30HHbLIN cNOcob 0BHapyxeHusa noxapa.

*% OTKa3 rMAPaBMYECKOW, ANEKTPUYECKON MNWN MHEBMATUYECKOM 3SHEeprM Ans NpuBOAOB AUCTaHLMOHHO
ynpasnsieMbix KrnanaHos cuctembl ESD.

\ — doyHKUMOHaNbHOe Tpe6oBaHye.

3.21.11 [ononHuTenbHble TPEOOBaAHUSA SKCMyaTaLMOHHOIO Xapakrepa.

3.21.11.1 JononHuTenbHble TpeboBaHMsI 3KCMyaTaLMOHHOIO XapakTepa coAepKaTtcsi
B criegyrolmx pasgenax v nyHktax Kogekca: 2.2.2, 2.2.5, 2.2.8, 3.8.4, 3.8.5, 5.3.2, 5.3.3.3,
5.7.3, 7.1, 8.2.7, 8.2.8, 8.2.9, 9.2, 9.3, 9.4.4, 12.1.1, 13.1.3, 13.3.6, 13.6.18, 14.3.3, 15.3,
15.6, 16.6.3, 17.4.2,17.6, 17.7, 17.9, 17.10, 17.11, 17.12, 17.13, 17.14, 17.16, 17.18, 17.19,
17.21, 17.22.

3.22 Cucrtema perasundukauum.

3.22.1 EOVMHUYHBIN  OTKa3 B cucTeMe perasvuvkaumm He OOSMKEH NpUBOAMTb
K KpuTnyeckon cutyaumn. Cuctema AoikHa obecneuvBaTb [Ba YPOBHA 3allmThbl, YTOObI
npegoTBpaTUTb UM CBECTU K MUHMMYMY MNOCMeACTBUS OTka3a obopyaoBaHUs B cucteme
perasvdpukaumm. 3T cpeactBa 3aliMTbl OOMKHbI ObITb HE3aBMCMMbI Apyr OT Apyra W
OT CpeacTB ynpaBfeHusl, UCNonb3yeMblx Npu HopmarnbHon paboTe.

3.22.2  HarpeBaHue n wucnapeHue rpy3a MoxeT OblTb OpPraHM3oBaHO Kak nyTem
NPsIMOro, Tak W KOCBEHHOro Harpesa. [ormkHbl OblTb MpeaycMOTpeHbl cpeacTBa Ans
obHapyXeHns rasa B TENfioHocuTene M Ana npefoTBpaleHns M3ObITOYHOrO AaBrieHus
B CMCTEME.

B cnyyae, ecnu rpetowasa cpega, ncnonbdyemas ans ucnapexHusa unm nogorpesa CII,
BO3BpallaeTcsa 3a npedenbl [Py30BOM 30Hbl, B CUCTEME criegyeT npegycMoTpeTb
OerasaunoHHY0 €MKOCTb, PacnosioXXEeHHY0 B FPy30BOM 30HE, B KOTOPYK OOIMKHA BHavane
noctynatb rpewowas cpeja. B gerasaumoHHOWm eMKOCTM OOSMKHbI ObITb MpPeayCcMOTPEHbI
cpeactBa ang obHapyxeHus rasa W nogadn COOTBETCTBYIOLLEro cCurHana TpeBoru.
BbIxogHOE BEHTUNSALMOHHOE OTBEPCTME BO34YLIHOW TPYyObl yKasaHHOMW €MKOCTU AOJMPKHO
pacnonaratbcs B 6e3onacHom mecte n 6biTb 060pyaoBaHO NnamenpepbiBaTenem.

3.22.3 [OomkHbl OblTb  NpegycMOTpeHbl  cpeactBa  3awWuTbl  ucnaputenen
OT 3aMep3aHus TENNOHOCUTENS.
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3.22.4  Cucrtema oTkntoveHus perasudukaummn (COP) gomkHa 6biTb npegycmMoTpeHa
ansa cnydas c6oa unu Hapywexus npouecca. NHnunaums cpabaTbiBaHUS CUCTEMbI OOIDKHA
ObITb OT CUCTEMbI MOHUTOPWHIA, PYYHbIX KHOMOK N NPBOpPOB ANCTAHUMOHHOMO YrpaBreHus.
MuHumaneHble TpeboBaHMA NO aBTOMaTM3auuwM npouecca perasudukauum npuBeaeHb
B Tabn. 3.22.4.

Taobnwunuya 3.22.4
MuHumanbHbIe TpeGOBaHMﬂ no aBToOMaTulauuum npouyecca peraswdmxauuu

- CvrHanu- Ortkrito-
KoHTponupyemebin napameTp KommeHTapum
3auus yeHune
[aBneHue Bo BcacbiBalOLLEM KOJEKTOPE H/L - -
YpoBeHb BO BcacblBaLEM KONMekTope L LL COoP
TemnepaTypa rpetoLlen cpeabl Ha Bxoae L LL COP
B MCNapuTernb
[laBneHwue rpetoLen cpebl Ha Bxoae L LL COP
B MCNapuTernb
TemnepaTypa rpetoLen cpefbl Ha BbIXoae U3 L LL COoP
ucnapurens
Hasnenue CII" Ha Bxoge B ucnaputenb H/L — —
TemnepaTypa rasa Ha BbIXxO4e U3 ucnaputens L LL COP
[aBneHue rasa Ha BbIXoJe U3 ucnaputens H/L - -
[aBneHue cBexero napa B TENNOOOMEHHOM L - Ecnu nap He siBnsieTcs rpetoLuei
annapare cpefov HenocpeacTBEHHO
TemnepaTypa KOHAEHCATa Ha BbIXOAE U3 H/L - Ecnu nap He aBnsieTcs rpetowen
TennoobmMeHHoro annapaTa Cpeaon HenocpeacTBEHHO
MepenuBHo/ paclUMPUTENbHEIN TaHK B KOHTYpe H HH Ecnu ecTb rMnKoneBbIN KOHTYP
rnvKonsi HarpeBa
YKnOKoCTHbIM KONMeKTop H/L - Ecnu ecTb nponaHoBbIN KOHTYP
Harpesa
MoaroToBKa rasa K OTrpy3Kke, KOHTPOIb MOTOKa X X -
rasa
MoTeps nogaym NUTaHWs K cucTeme yrnpaBneHus X X -
N KOHTPONS
[asneHue rasa otrpysku H/L LL COP
TemnepaTypa rasa oTrpysku L LL COP
O6HapyxeHue npoTtedek napoe CII™ B cucteme X - [a3oaHanunsaTop Ans NapoBbIX 1
noporpesa FMIMKONEBbLIX CUCTEM, AATUMK
[aBneHusl Ans nponaHa
CpabartbiBaHue Cy0BOW CUCTEMbI aBapUNHON - X COP
OCTaHOBKM
Mepepn oTcoeanHeHnem; obecneveHune cbpoca m - X 3anpeT Ha oTCcoeanHeHne Jo
3aBepLIEHMs NPOLYBKN CHATWUS JaBneHus
OOGHapyxeHue rasa B yCTaHOBKe perasudukalmm X - -
Moxap B 30He yCTaHOBKM perasudukauum X X ESD v cbpoc gaBneHus n oteoA
(CpabaTbiBaHue gaTtyvMkoB noxapa) cnr

Mpwn aktnBaumm COP gomxHa:

OCTaHOBUTb HACOC NOBbILLEHUA OaBliEHUA;

3aKpbITb 3aMopHbIE KnanaHbl Ha COOTBETCTBYIOLLEN YCTAaHOBKE perasndukaumm.

Ansa pyHKUMI ynpaBneHns 1 OTKNIOYEHNA A0MKHbI OblTb NPeayCMOTPEHbl HE3aBUCHMMbIE
aatynkn. Cuctema ynpasneHnsa fomkHa ObiTb paspaboTaHa Tak, 4ToObl OOUHOYHBIA COOM
He NPMBOAMN K ONMacHOW CUTyauumn.

Ecnu BxogHowm curHan oT kakoro-nnbo napameTtpa, ykasaHHoro B 1abn. 3.22.4, 6yget
noTepsH, TO HEMeASIeHHO AoikHa ObiTb aktmBmpoBaHa COP ana octaHoBKM paboThl
cucteMmbl  perasudumkaumm.  Ho  npu  gybnupoBaHuM  OaTyMKOB  aBTOMaTtu4eckoe
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akTusmposaHme COP MoxeT He npefycMaTpuBaTbhCsl, eCnv OUH U3 JaTYMKOB NpoJornkaeT
pabory.

3.22.5 Cuncrema aBapunHoro oTkntodeHns (ESD).

3.22.5.1 TpeboBaHuMsi K CUCTEME aBaApPUMHOIO OTKIOYEHUS, onucaHHble B 3.15.4
n 3.21, 4OMKHbl ObITb MPUMEHEHbI ANst CUCTEMbI perasvdukaumm. B gononHeHve K Tomy,
yTo ykasaHo B 3.15.4 n 3.21, gomkHa ObiTb MpedycMoTpeHa akTuBaumsa cuctembl ESD
C MOMOLLBID  PY4YHbIX  BbIKNOYaATENEn W NNaBKUX  3MEMEHTOB/AAaTyMKOB  MoOXapa,
pacrnonoXeHHbIX Ha NyTU K YCTPOMUCTBaM perasnukaLmu.

Cuctema ESD gomkHa akTMBMpoOBaTb:

OCTaHOBKY NOMPY>KHbIX FPY30BbIX HACOCOB B rPY30BbIX TaHKaXx;

3aKpbITWE KnanaHa Bblgayu rasa;

3aKpbITUE KnanaHoB rpy3oBoro MaHudonsaa.

3.22.6 Cuctema cbpoca gaBneHumsl.

3.22.6.1 Cucrema cbpoca gaBreHus OOJPKHA OblTb yCTpOeHa Tak, YToObl BCe 4acTu
YyCTaHOBKM perasudukaumm, cogepxawmne donee 400 kr yrmeBogoponoB, Gbinm cBA3aHbl
C ra3ooTBOAHOM CUCTEMOW Yepe3 npedoxpaHuTernbHoe YCTponcTBO. Cuctema [omkHa
obecneumBaTb 6e3onacHbin cOOp W ydaneHwe YrneBOAOPOAOB BO BpeMs 0OObIYHbIX
onepauuMm nU BO BpeMs 4pesBbluarHbIX CUTyauun. Yactu cucTembl, KOTOpble coaepxar
3HaAYMTENbHOE KONMMYECTBO 3HEPrMun, AOMMKHbI ObiTb pasrpy’KeHbl B aBapUMHOWM CUTyaLuu.
MoHwxkeHns gaBneHns OOMKHO ObITb AOCTATOMHO AN obecneveHus OTCYTCTBMSA paspbiBa
B CNlydae BHELWIHEro WCTOYHMKA Tenna oT noxapa. [IpyXuMHHble npefoxpaHuTenbHbIe
KnanaHbl Npyv OTKase AOMKHbl NPUXOAUTb B OTKPbITOE nonoxeHune. [ormkHa ObiTb
npeaycMoTpeHa BO3MOXHOCTb akTUBMPOBaTb CUCTEMY CcOpoca AaBneHus BPy4HYHO C nynbTa
yrnpaBneHusi, B AOMOSIHEHWE K aBTOMATUYEeCKUM [OEeNCTBUSM, WHULMMPOBAHHbIM 4Yepes3
cmucteMmy obHapyXeHust noxapa.

3.22.7 MpenoxpaHuTenbHbIe KnanaHbl CUCTEMbI perasmdukauuu.

3.22.7.1 Ecnwu Ha cygHe npeoyCMOTPEH BcachbiBalOLLMIA KONNEKTOP, NpeaHasHauYeHHbIN
ana nogayn CII k 6ycTepHOMY HacoCy BbICOKOrO AaBIieHUs, TO HA HEM AOSKeH ObITb
npeagycMOTPEH NpeaoXpaHUTENbHbIN KnanaH, pacCYnTaHHbIi Ha BO3OEMCTBME MoXapa npu
3aKpbITUKN OTNIMBHOIO NaTpybka GycTepHOro Hacoca.

3.22.7.2 [lpepoxpaHuTenbHble KnanaHbl cOpoca gaBreHnst OOMKHbI YCTaHaBNMBATLCA
B TEX CeKumsx TpybonpoBoaos, B koTopbix CIIM MoxeT ocTaTtbCcs B 3aMKHYTOM ob6beme.

3.22.7.3 B cnyuae nepenycka CIIl u3 cucrembl perasndukaumm B rpy3oBble TaHKW,
BO3MOXHOCTb cbpoca CII" nnu rasza BbICOKOro 4aBneHns B rpy30BY0 eMKOCTb A0MMKHa ObITb
noaTBepXKaeHa pacyeToM.

3.22.8 ["a3ooTBOAHAA cucTema.

3.22.8.1 Ta3ooTBOAHaA cuctema OT CUCTEMBI perasndukaumm JOJTKHa
npegoTBpallaTe BO3MOXHOCTb OTBOAA MOTOKA XWOKOCTU Yepe3 BEHTUMNSALMOHHYH MaudTy.
Kak npaBuno, ons atux uenen [OOfmKeH OblTb NpefyCMOTPEeH crneumnanbHbI KOMNNeKTop-
cenapaTtop Mexay npeaoXpaHuUTernbHbIMW  KranaHamMm W BEHTUNAUMOHHOW  MadvToM.
Konnektop-cenapatop AosmkeH 6biTb 060pyaoBaH curHanusaumen no BEpXHEMY YPOBHIO.

B «kadectBe anbTepHaTuBbl A0/MKEH OblTb MNPOBEAEH pacyeT, MNoKasbiBaOLMMI
OOCTaTOYHYHO NPOMYCKHYK CNOCOBHOCTL ra300TBOAHON CUCTEMbI ANd TOro, YTobbl N3bexaTtb
nobon cbpoc xugkon dasbl. Ecnm yactb perasndumkaumoHHoOn ycTaHoBKkn cogepxut CIT
nog BbICOKAM [aBfieHMEM, a 4YacTb COOEPKUT ra3 o4 BbICOKMM [aBfi€HUWEM, TO
npegoxpaHuTenbHbIE KanaHbl AOMKHbI OblTb NPeaAyCcMOTPeEHbl Anis obeunx das.

3.22.8.2 [na noCTOAHHO MpuLLIBapTOBaHHLIX CYAOB [OMyCcKaeTca yaaneHwe rasa
C MOMOLLbIO €ro CxuraHusa B dpakene. B Takmx cnydasx nponyckHas CrnoCoBHOCTb OOSMKHA
OblTb OLEHEHa B COOTBETCTBMM cO cTaHgapTom APl RP 521, n 310 fomkHO obGecneynBaTb
YPOBEHb TENNOBOW paguauum B NnpuemnemMbix npegenax.
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4 PEr'YNUPOBAHUE OABJIEHUA U TEMNEPATYPbI TPY3A

4.1 Oo6Lwme NnonoxeHus.

4.1.1 3a NCKINYEeHNeM rpy30oBbIX EMKOCTEN, pacCUMTaHHbIX Ha MNOMHOE N3bbITOYHOE
JaBneHne NapoB rpysa B YCrNOBUAX MaKCUMAarbHbIX pacyYeTHbIX TeMrepaTtyp OKpyxatloLien
cpedbl, AaBneHne 1 Temnepartypa rpy3soBon eMKOCTM SOMKHbI MOCTOSAHHO NOAAEpPXKUBATLCS
B JuanasoHe pacyeTHbIX 3HAYEeHWW MyTeM WUCMOMb30BaHUA OAHOrO M3 YKa3aHHbLIX HUXe
MEeTOAOB UMW UX COYETaHUSA:

.1 obpaTHoe CXmKeHne NapoB rpysa;

.2 TepMu4ecKoe OKMUCNeHue Napos;

.3 aKKyMyrnvpoBaHWe OaBrieHus; U

4 oxnaxkgeHue Xngkoro rpysa.

[ns HeKOTOpbIX BbICOKOOMACHbIX rPY30B, YyKasaHHbIX BYactn X «CneumanbHble
TpeboBaHuAY», CUCTEMA yAepXaHus rpy3a AOMKHa BblAepXuBaTb MOMHOE AaBrieHne napos
rpysa npu MakcumarnbHOW pacyeTHOW TemnepaType OKpyxawowen cpenbl He3aBUCUMO
OT TOro, Kakas cucteMa 6yaeT npeaycMoTpeHa An1s onepawumi ¢ CnapsioLwmMMCcs ra3om.

[[@a3ooTBOA rpy3a B artMocdepy QAnd nogaepxaHus [OaBreHus U TemnepaTypbl
B rpy30BOW €MKOCTM HE A0MnyCcKaeTcs, 3a UCKNIOYEHNEM aBapUHbIX CUTYaLUN.

4.1.2 Ha cyaHe pomkHO OblTb MpeayCMOTPEHO MCMOoNb30BaHWE He MeHee [OBYX
YCTAHOBOK PErynupoBaHusa LaBneHuss U TemnepaTtypbl rpy3a, KoTopble MOrnn Obl ObiTb
3a4encTBoBaHbl NPU NMOOOM pexunme akcnnyataumm cygHa. [pon3BoanTENBHOCTb KaXKaowm
3a1eNCTBOBAHHOM Ha CydHe CUCTEMbl JOMMKHA COOTBETCTBOBAaTb MaKCUMarbHO BO3MOXHOW
B HOpPMarbHOW 3KChfyaTauMmM MHTEHCUBHOCTU McnapeHusa rpysa us scex TaHkos CI1T npwu
MaKCuUMasribHOM pacyeTHOW TemnepaType oOKpyxawowen cpenbl, YykasaHHble B 4.1.3, u
OaBreHnn B rpy30BOn eMKOCTU He Bbiwe MARVS.

41.3 M3roTtoBneHne, yctaHOBKa WM UCMbITaHWE CUCTEM, nepedncrieHHbiX B 4.1.1,
OOIMKHbI OblTb 000peHbl PernctpoMm. MaTepuanbl, UCNONb30BaHHbIE OM11 U3rOTOBNEHUS
3TUX CUCTEM, OOIPKHbI OblTb MPUrogHbl ANS rPy30B, NpedHasHadeHHbIX K nepeBoske. [pu
0Obl4HOW aKCnnyaTauum MakcMMmanbHasi pacyeTHas TemnepaTypa oOKpyXakowen cpeabl
OOIDKHa npuHMMaTbea paBHon 32 °C ans mopckon Boabl m 45 °C gna Bosgyxa. [pu
aKcnnyaTaumm B 0CODO XXapKnx U XonoaHbIX 30Hax 3TU TemnepaTtypbl MOryT 6biTb U3MEHEHDI
no cornacosaHuo ¢ Peructpom.

4.1.4 [Ana ocobo onacHblX Trpy3oB, YyKasaHHbIX BYactn X «CneumarnbHble
TpeboBaHMAY», rPy30Bble eMKOCTU OOSDKHbI BblAEPXKUBATb MOSIHOE AaBrfieHMe napoB rpysa
nNpu MakcMmarnbHOM pacyeTHOM TeMnepaType OKpyXatoLlen cpefbl HE3aBUCUMO OT CUCTEMBbI,
npegycMOTPEHHOM ANd onepaunin ¢ napamu rpysa.

4.2 CuctemMbl oxnaxaeHusi U NOBTOPHOIO CXMXKEHUA rpysa.

42.1 Cuctema oxnaxaeHusa [OofmKHA COCTOATb W3 OAHOW  WMAM  HECKOSbKUX
YCTAHOBOK, CMOCOOHbLIX nogaepxuBatb Tpebyemble gaBreHve v TemnepaTtypy rpys3a npwu
MaKkcMMarbHOW pacyeTHOM TemnepaType OKpyKatoLlen cpeabl.

Kpome OCHOBHOW AomkHa npeaycMaTpuBaTbCA pe3epBHas yCTaHOBKA (YCTaHOBKM)
CUCTEMbl OXINaXOEeHUs XOroAonpOn3BOAUTENBHOCTBID HEe MeHee MPOM3BOAMTENBHOCTU
Hanbonblen YycTaHOBKW. PesepBHass ycTaHOBKa [OfKHA  BKNKOYATb  KOMMPECCop
C NpMBOAHbIM [OBUratenem, CUCTEMY YMpaBfeHust U BCO Heobxoaumyro apmaTtypy Ans
obecneyveHnsa paboTbl HE3aBUCUMO OT OBbIYHbBIX YCTAHOBOK.

[omkeH OblITb NpegyCcMOTPEH pe3epBHbIM TennoobMeHHbI annapart, ecrni OCHOBHOM
TENNOOOMEHHbIN annapaT YCTaHOBKM He UMEET WU3ObITOYHOM MOBEPXHOCTM TensoodbmeHa,
paBHon no KpavHen Mepe 25 % Haubonbwewn Tpebyemon. [Ona pesepBHOro
TennoobMeHHOro annapaTta He3aBucMMble TpybonpoBoabl He 06a3aTenNbHbI.
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4.2.2 Ana oxnaxaeHus rpysa MoXeT NPUMEHATBCA OHa 13 CrieayrLmnX CUCTEM:

.1 npsMoro oxnaxaneHusl, korga UcnapsaoLWmninecs rpys CkKMMaeTcs, KOHOEeHCUMpyeTca U
BO3BpaLLaeTcs B rpy3oBble €eMKOCTM. [Ind oTAenbHbIX py30B, YyKa3aHHbIX B4actm X
«CneuuanbHble TpeboBaHWUS», UCMNOSb30BaHNE 3TOM CUCTEMbI HE JONYCKaeTCs;

.2 KOCBEHHOro  OxnaxpgaeHus, kKorga rpy3 (napbl rpysa) oxnaxjaeTcs
(koHAEeHCUpYeTCs) oxnaxgarowmMmm areHTammn 6e3 cxaTus;

.3 KOMBuMHMpOBaHHas, Korga WCNapslOWUNCA rpy3 CXMMaeTCs, KOoHOeHcupyeTcs
B TENSIO0OOMEHHNKE MOCPEeACTBOM OXNaXOEeHWs 1 BO3BpaLLaeTCcs B rpy3oBble eMKoCTW. [ns
rpy3oB, yKasaHHbIX B Yactu X «CneumanbHble TpeboBaHMsI», NCNONb30BaHNE 3TOM CUCTEMbI
He JornyckaeTcs.

4.2.3 lMpn oaHOBpeMEHHOW nepeBO3ke ABYX W 0Oonee oxnaxgaemblx rpy3os.,
KOTOpble MOryT BCTYNUTb B OMACHY XMMWYECKYIO peakuuio, OSfS KaXOoro rpysa OOSKHbI
ObITb NPEeaYCMOTPEHbI OTAENbHbIE XONOAUITbHbIE CUCTEMbI C PE3EPBHBIMU YCTAaHOBKaMMU, Kak
ykasaHO B 4.2.1, ogHaKo, €cnv OXfNaXAaeHue OCyLEeCTBNAeTCS MNpu MOMOLUM CUCTEMbI
KOCBEHHOrO OXMaXAEeHMs U KOMOUHUMPOBAHHOM U yTeyka B TENIO0OMEHHMKE He npuBeaeT
K CMeLUMBaHMIO rpy30B, pasaerbHble XOnoaunbHble YCTaHOBKN He TpebytoTes.

4.2.4 Mpn oaHOBpPEMEHHOW nNepeBo3Ke ABYX W 0Oonee OxNaXdeHHbIX Tpy30B,
KOTOpble B3aMMHO HepacTBOPUMbI B YCIIOBUAX NEPEBO3KW, HO MPU CMELLUMBAHUUN BbIOENSOT
napbl, cosgatowe OOMNOMHUTENbHOE [aBMneHne, B CUCTEME OXITaXAEHUA AOMKHbl ObiTb
npeaycMOTpeHbl creuumanbHble Mepbl Mo NpeaoTBPaLLEHNIO BO3MOXHOCTM CMeLUUBaHUSA
3TUX rPy30B.

425 Ecnu B cucteme oxnaxaeHust ucnonb3yetcsa 3abopTHasa Boga, 4OMKEH ObiTb
npeaycMOTPeH OTAEeNbHbIN HAacoc 3abopTHOM BOAbI, NpeaHa3HAYeHHbIN UCKINIYUTENBHO ANs
0o6Ccny>XnMBaHMsA 3TOW CUCTEMBI. ATOT HAacoOC AOMKEH UMETb NpueM 3abopTHOM BOAbI OT ABYX
KMHICTOHOB, PacnoSIOKEHHbIX MO pa3HbiM BopTam.

[orkeH 6bITb NPeayCMOTPEH Pe3epBHbIV HACOC TaKOM e Nofaun, Kak U1 OCHOBHOW; Npu
3TOM npreM 3abopTHOM BOAbI Takke crieqyeT npegycmatpmBaTth OT ABYX KMHICTOHOB.

B kauecTBe pe3epBHOro MoXeT OblTb MCMOMBL30BaH HAcoc, NpegHa3HaYeHHbIN AN UHbIX
uenemn, 4OCTaTOMHOM No4ayv U Hanopa, eCnNu ero NpUMEHeHne B Ka4ecTBe OxnaxgaroLero
Hacoca He BygeT NnpenAaTCTBOBaTb UCNOSb30BAHMIO MO NPSMOMY Ha3HaYEHMIO.

4.2.6 Bce nepBuMYHble W BTOPUYHbIE XOMOAWSbHbIE areHTbl LOMMKHblI ObITb
COBMECTUMbI APYT C APYrOM, a TakkKe C rpy30M, C KOTOPbIM OHW MOTYT BOWNTU B KOHTaKT.

TennoobmeH MOXeT OCYLIeCTBNATLCA BHE [PYy30BOW €MKOCTM IMbOo NOCpeacTBOM
oxnaxpgaroLwero 3MeeBuKa, yCTAaHOBIIEHHOTO BHYTPU UM CHaPYXXWU rPy30BON €MKOCTW.

4.2.7 Ha wmexaHusmbl, ycTpouctBa u 060OpyooBaHME YCTaAHOBKM MOBTOPHOIMO
CKWKEHUs uncnapuslleroca rpysa, ecnu BTekcte [lpaBun LG He ykasaHO WHoe,
pacnpoCcTpaHATCA Takke NnpuMmeHnmMble TpeboBaHua MNMpasun knaccudukauumn.

4.3 Cuctembl yTunusauymm ucnapmseLLerocs rpysa.

43.1 Ecnn Ha cygHe He npedycMOTpeHbl Apyrne cnocobbl MOHWXEHUS OaBfeHus,
AOIMKHO ObITb NpegycmoTpeHo obssaTensHoe 100 % pe3epBMpoBaHMEe YCTAHOBOK CXXUMaHUS
raza (YCI), kaxxgasa 13 KOTOpbIX paccyMTaHa Ha MakCumanbHO BO3MOXHYH B HOpMarnbHOW
3KcnnyaTaumm MHTEHCMBHOCTbL MCNapeHus rpyaa. [Jonyckaetca Hanuumne Ha cyaHe Tpex YCI,
NPOM3BOANTENBLHOCTLIO Kaxkaon He meHee 50 % MakcumarbHO BO3MOXHOW B HOpMalibHOM
aKcnnyaTaumm MHTEHCUBHOCTb McnapeHus rpysa. Npy Hanuumm Ha cyaHe O4HOW YCTaHOBKM
MOBTOPHOrO CXWKEHUs doctaTtodHo ogHonm YCI, paccuMTtaHHOM Ha MakcuMarnbHO
BO3MOXHYIO B HOpMaIibHOM 3KCnyaTauun MUHTEHCMBHOCTb UCNApEeHus rpyaa.

4.3.2 Kak anbtepHaTuBa pesepBupoBaHuio arperata YCIT moxeT ObiTb JONYyLWEHO
pe3epBupoBaHue B ogHom arperate YCI Bcex ero OCHOBHbIX KOMMOHEHTOB:

BEHTUNATOPA BO34yXa 4SS rOPeHus;

BEHTUNATOPA BO3Ayxa pa3baBneHns n oxnaxaeHus;

3ananbHON CBeYU;
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3MEKTPOUCKPOBOTrO YCTPOMCTBA PO3XKUra;

CUCTEMbI HEMPEPBLIBHOTO KOHTPOISA FOPEHUS;

CUCTEMbI KOHTPOSS U yNpaBrieHus.

4.3.3 He ponyckaetcsa pasmelleHne YCIT B obwem MalwmMHHOM nomeweHmn. Ecnn
YCI pacnonoxeHa B 3aKpbITOM MOMELLEHWUN, TO 3TO NOMELLEHNE:

.1 paccmaTtpuBaeTCs Kak MallMHHOE noMeLleHne kateropum A,

2 OOIMKHO ObiTb  00OpyoOBaHO  MCKYCCTBEHHOMW aBTOHOMHOM  BEHTUNSILMEN,
oGecneunBatowiern He meHee 30 Bo3gyxooOMeHOB B4ac ucxoaa u3 obuwero obbema
MOMELLEHMA U MCNONb3YOLWEN He MeHee [BYX BEHTUNSTOPOB, 3abupatrowmx BO3QyX U3
razobe3onacHbIX MPOCTPAHCTB;

.3 NpveMHble OTBEPCTUSI BEHTUNATOPOB AOSMKHbI ObITb 060pya0BaHbl YCTPOMCTBAMM,
NpenaTCTBYOLWMMY NonagaHnst Bnarv n NnoCTOPOHHUX NPeaMeTOB;

.4 pgomkHOo ObiTb 060pyaoBaHO cnMcTeMon obHapyXeHus rasa cornacHo 11.10.

4.3.4 Mogeog rasa k YCIT gormKeH OCyLLEeCTBASATLCS MO OTKPbITbIM YacTsiM CydHa
unn B COOTBETCTBMM C TpeboBaHuamKn pasg. 11 (no ABoMHbIM TpybonpoBogam — Tpyba
B Tpy6e — unu no Tpybam BHYTpU cneumanbHbIX BEHTUISALNOHHBIX KaHaroB).

435 Ha cucteme nogsoga rasa nepepq Bxogom TpybonpoBoaa B MOMeELLEHWE, rae
pacnonoxeHa YCI, gomkeH ObiTb NpefyCMOTPEH MaBHbIV ra3oBblv KnanaH B COOTBETCTBUM
c 11.7, a B cucteme npeayCcMOTpeHbI KranaHbl corriacHo 11.6.

4.3.6 Temnepatypa yxogsawux rasoB nocne ytunmsauum B YCI gomkHa 6bITb
He meHee yeM Ha 50 °C Huxe TemnepaTypbl CaMOBOCMSIAMEHEHUS NEPEBO3UMOro rpyaa.
Mpwn yTnnunsaumm takum cnocobom napos CINIM TemnepaTtypa yxo4asLmnx rasoB 4OmMKHaA ObiTb
He 6onee 535 °C.

4.3.7 Kamepa cropannss YCIT pgomkHa ObiTb CNpPOEKTMpOBaHa TakMM 00pasom,
4yToObl MpK NOObIX pexunmax akcnnyaTaumm pasmepbl akena He Bbixoaunn Obl 3a ee
rabaputbl. TemnepaTtypa HapyXHbIX NoBepxHocTen kopnyca YCI B akcnnyataumm OSbKHa
octaBatbCs Hke 220 °C gaxe npu OTKMNIOYEHUN BEHTUNSATOpPA Bo3ayxa pa3baBneHus.

4.3.8 Mas pomkeH nogBoautbea K YCIT ¢ TemnepaTypor W [aBrieHUEM,
gonyckaembiM ansi paboTbl TOMOYHOro ycTpowucTBa. [aBneHne rasa B TpybonpoBoge
He JOImkHO ObiTb 6onee 1 Mla. Komnpeccopsbl, cocyabl Nog AaBlEHMEM U TENNOOOMEHHbIE
annapaTbl, MCNOMb3YHLNECH B YCTPOMCTBAX MOArOTOBKM ra3a K rOpeHuto, JOSMKHbI OTBEYaTb
TpeboBaHMAM COOTBETCTBYOLWMX YacTewn NpaBun knaccudmkaumm.

4.3.9 OnexkTpogBuraTtenu BEHTUNSITOPOB BO3Adyxa AOnsl FOpeHus, pasbaBneHus u
OXNaXdeHusi, a TakkKe CUCTEeMbl BEHTUNSAUMM MNOMELLEHUs AOMKHbl pacnonaratbcs
B raszobe3onacHOM NPOCTPaHCTBE.

4.3.10 Cwucrema ynpaesneHus ropeHnem YCI gomkHa paboTaTb aBTOMaTUYeCKu u
Aonyckatb py4HOe ynpasreHue ¢ MeCTHOro nocTa.

4.3.11 TonoyHoe yctponcteo YCIT gomkHO ObiTb obopyaoBaHO ABYyMS npubopamu
KOHTpons Hanunuusa hakena, npuv cpabaTtbiBaHMM KOTOPbIX Mojada rasa [AorkHa
aBTOMAaTMYeCKM npekpawartbcs. Tono4yHoe ycTponcTBo YCI OOmkHO mnpensaTcTBOBaTb
MOBTOPHOW Nnogave rasa 4518 ropeHns 40 OKOHYaHUSA NPOBETPUBAHUS TOMKN.

4.3.12 Tono4Hoe yctponctso YCI gormkHO BbITe 000pyAOBaHO 3ananbHOW CBeYoWn
UNN 3NEKTPOUCKPOBbLIM YCTPOMCTBOM po3Xkura. 3ananbHasi cBeya AN HenpepbiBHOMO
ropeHnst OorfkHa WCNonb3oBaTh XWAOKOE TOMMMBO, OTBevawllee TpeboBaHusm 1.1.2
yactn VIl «MexaHndeckue ycTtaHoBku» [Mpasun knaccudukaumm. Tpybonposong nopayu
XNOKoro Tonnmea And 3ananbHOW CBeYn AoSmkeH oTeBevatb TpeboBaHmam 13.2 vactm VIl
«Cuctembl n Tpybonposoabl» [NpaBun knaccudpmkauun. 3ananbHasi cBeya OOMmKHa ObiTb
obopynoBaHa NpnbOPOM KOHTPONSA HaANUYMsA rOpeHns, Npy Hannuumn curHana o oTcyTcTBUm
ropeHus nogadva Tonsmea K 3ananbHON CBeYe A0SMKHA NpekpaLlaTbCs aBToMaTUyeCcKul.



lNpasuna knaccughukayuu u nocmpoulku cydos 051 Mepe8o3KU CXUXEHHbIX 2a308 Hallu8oOM
(vacmb V)

116

4.3.13 Cwucrema ynpasneHus ropeHnem YCI gormkHa aBTOMaTU4YeCKM MpekpaliaTb
nogavy rasa ong ropeHus B criydae:

npekpalleHMs nogayn Bo3gyxa Ha ropeHue (OTKMIYEeHUS BEHTUNATOpa Unu nageHus
AaBreHne Bo3ayxa ropeHus);

cpbiBa hakena;

noTepu SNeKTPonUTaHus;

cpabaTbiBaHMsA cucTeMbl OOHapyXeHnsa rasa B nomeweHmm YCr;

cpabaTbiBaHNA cucTteMbl ODHapyXXeHWs rasa B BEHTUNSAUMOHHOM KaHane noasoaa
rasoBoro TonnmBea;

noTepu AaBneHus asoTa B MeXTpyOHOM npocTpaHcTBe Tpyb nogsoda rasa unv notepu
AaBreHns Bo3ayxa B KaHane BeHTunaumm Tpyb nogsoaa rasa;

MOBbILLIEHUSA TEMMNEpPaTypPbl YXOOALLMX ra30B Bbile YKa3aHHOW B 4.3.7;

MOHWXEHUSA TemnepaTtypbl rasa Hwke SONYCTMMOM AN HopMarbHOW paboTbl TOMNOYHOIro
YCTPOWCTBA; Noxapa B nomeweHumn YCr.

4.3.14 Cuctema ynpasneHus ropeHmem YCIT gorkHa npensTcTBOBaTb nogade rasa
AN ropeHus B cryyae:

OTCYTCTBUSA curHana o paboTte 3ananbHOM CBeYU WK 3NEKTPOMCKPOBOrO YCTPOMCTBA
po3Xura;

OKOHYaHWsi NPOBETPUBAHUS TOMKMN.

5 TA300TBOAHAA CUCTEMA

5.1 Ans yganeHus U3nuwKoB rasa OT NpefoXpaHUTENbHbIX KanaHOB rpy30BbIX
eMKOCTEeN OoSMKHa NpegycMaTpmBaTbCA ra300TBOAHAA CMCTEMA.
5.2 Cuctema rasooTBOAHbIX TpyO [OOMmkHa OblTb CKOHCTPYMpOBaHa TaKUM

obpa3om, 4TOObl BbIXOOAWMA ra3 HanpaBnsanca BBEpPX, a BO3MOXHOCTb nonagaHus
B CMCTEMY BOAbl 1 CHera Obina cBeaeHa K MUHUMYMY.

5.3 BbinyckHble 0TBEPCTUS ra300TBOAHLIX TPYO AOMKHbI OblTb pacnonoXeHbl Hag
OTKpbITOWM nanybon Ha BbicOTe He MeHee B/3 unm 6 M, CMOTpSA MO TOMy, YTO Bonblue, N 6 M
Hag nnowazkon paboyen 30Hbl U HOCOBbIM U KOPMOBbBIM NEPEXOAHBIM MOCTUKOM.

5.4 BbinyckHble oTBepcTUSA ANns oTBoAa rasa OT NpPedoXpPaHUTENbHbIX KnanaHoB
rPy30BbIX €MKOCTEN [AOMKHbl pacnonaratbCs OT Gnvxanwero BO3OyXONMPUEMHUKA WNn
OTBEPCTUM B XUIbIX, CAY>XEOHbIX NOMELLEHMAX NN OPYrMX ra3obe3onacHbIX NPOCTpaHCTBax
Ha pacCTOsiHMK, PaBHOM MO KpanWHEeWn Mepe LUMpuUHE cygHa unun 25 m, cMOTps Mo TOMY, YTO
MEHbLLE.

Onsa cynos aonnHon meHee 90 M Pernctp MoxeT A0oMyCTUTb MEHbLLE PaCCTOAHUS.

Bce pgpyrve  BbiNyCKkHble  OTBEPCTUS  ras3oBbIMNYCKHbIX  TPyDO, COeAMHEHHble
C rpy3ocogepXallen CUCTEMOW, OOSMKHbI pacnonaratbCa Ha paccTosiHM He MeHee 10 ™m
OT Bnwkanwero BO3gyxonpMeMHmKa Unm OTBEPCTUM B XKUIbIX U CIYXXeOHbIX NOMELLEHUAX U
nocTax ynpasfeHus unm ot Apyrnx raao6e3onacHbiX NPOCTPAHCTB.

5.5 Bce  gpyruve rasooTBoAHble  Tpybbl, CBsi3aHHblEe C rpysom n
He paccMaTpuBaeMble B APYrMX YacTax, OMMKHbI yaoBNeTBOpATb TpeboBaHnam 5.2 — 5.4.
5.6 Mpn ogHOBpeMeHHOW MepeBO3Ke rPy30B, KOTOpble BCTYNakT B ONacCHyIo

peakuuio Opyr C Opyrom, [OOMKHbl ObiTb NPeaycMOTPEHbl He3aBUCUMbIE CUCTEMbI
ra3ooTBOAHbLIX TPYO OT NpeaoxpaHnUTENbHbIX KrnanaHoB Ans KaX4oro Buaa rpysa.

5.7 B cucteme raszootBogHbIX TPYO AOMKHBI ObITh NPegyCMOTPEHbl CPEACTBA ANS
yOoaneHust XXnakocTu U3 MecT, I4e OHa MOXET CKannmBaTbCs.
5.8 Ha BbIXOOHbIX OTBEPCTUSX ra300TBOAHbLIX TPYO AOMKHbI ObiTb YCTAHOBMEHbI

3allnTHbIE CeTKN OAnd npegoTBpalleHna nonagaHna B HUX NOCTOPOHHUX NpeaMeTOoB.
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5.9 Bce rasootBogHble TpyObl HE AOMKHbI MOBPEXAATbCA NPU BCEX BO3MOXHBLIX
konebaHusx TemnepaTtypbl UnM noa AeNCTBUMEM Harpy3oK, BO3HMKaOLWMX NPU OBUKEHUU
cyaHa.
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6 CUCTEMA UHEPTHbLIX TA30B

6.1 Oo6Lwme NnonoxeHus.

6.1.1 WHepTnsauma JOIMKHa obecneynBaTb co3gaHue cpenpbl,
He NogaepXMBaloWENn TFOpEeHUsl, MOCPEeACTBOM  MCMOSIb30BaAHUS  MHEPTHbIX  rasoB.
MpuMeHseMbI  MHEPTHLIN a3 [omkeH OblTb  XMMWYECKM COBMECTUM B YCITOBUSIX
aKcnnyataumm C mMatepvanamm  KOHCTPYKUMM W C NEepPeBO3UMbIM TPYy30OM Mpu  Nobbix
BO3MOXHbIX B 9KCMNyaTauMm TeMnepatypax B NOMELLEHUSX.

6.1.2 Ecnn Temnepatypa xpaHeHust uHepTHoro rasa Huxke 0 °C, cuctema gormkHa
npegoTBpallaTh CHWKEHWE TeMnepaTypbl KOHCTPYKLUMIA CyaHa HWKe NpeayCMOTPEHHbIX AS1s
HUX Npeaenos.

6.1.3 Cuctema MHEpTHbIX rasoB  OomkHa  obecneuynBaTb  MHEPTU3ALMIO
Mex0apbepHbIX MPOCTPAHCTB W TPIOMHbIX MOMELLEHUA CcyAaHa, a Takke 6e3onacHyto
Jerasauuio M nNpoayBKy 3TMX MPOCTPAHCTB U MOMELLEHUN, TPY30BbIX EMKOCTEN U FPYy30BbIX
TpybonpoBoaoB.

Cuctema WHEpPTHbIX ra3oB AOMMKHA Takke obecnedvmBaTb nogady rasa B 3aCTOMHblE
30HbI 3aLluLLaeMbIX MOMELLEHUN.

6.1.4 HomkHbl ObiITb NPegycMOTPEHbI YCTPOWUCTBA, NpedoTBpallalrolimne npoxoq
napos rpysa B CUCTEMY MHEPTHbLIX ra3oB.
6.1.5 Cuctema MHepTHbIX ra3oB A0MKHA ObITb Takon, YTOOLI KaXaoe 3alluiiaemoe

noMeLLeHne WNM MPOCTPAHCTBO ObiNO HE3aBUCUMbIM W PErynMpoBKa OABfEHUSI B HUX
obecneunBanacb COOTBETCTBYHOLLMMM YCTPONCTBAMY U NPEAOXPAHUTENbHBIMU KranaHamu.

6.1.6 WHepTHBIN ras, KOTopbl UCMOMb3YeTCa AN uernen noxXapoTyLleHnsl, JOSMKeH
XPaHUTbCA OTAENbHO N HE OOSMKEH NCNONb30BaTLCA NPU rPY30BbIX ONepauusix.

6.2 MHepTU3aLuA TPIOMHbIX MOMELLEHUN.

6.2.1 Ecnn cygHO npegHasHayeHO AONns NepeBO3KU BOCMMaMEHSOLWNXCS Py30B,

MexbapbepHble NPOCTPaAHCTBA W TPHOMHbIE MOMELLUEHUS, KOTOpble MpUMbIKAT K
rpysocogepxaiimMm cuctemam, TpebyoMmMm nofaHOro Unn YacTMYHOro BTopuyHoro 6apbepa,
OOITKHbI ObITb MHEPTU3NPOBAHbLI OCYLUEHHLIM WMHEPTHbIM rasom. [logaep)kaHue WHEepPTHOWN
cpedbl JOMKHO MPOU3BOAUTLCS OT CYAOBOM rasoreHepaToOpHOW YCTAHOBKW UMM XPaHUMWLL,
WHEpPTHOro rasa, paccuuTaHHbiX Ha obecneyeHne HOpManbHOrO pacxoda rasa B TeyeHue
He meHee 30 cyT.

6.2.2 MexbapbepHble npoCTpaHCTBa WM TPIOMHbIE  MOMELLUEHUd,  KOTopble
NPUMbIKaOT K rpy3ocogepXalimMm cuctemam, TpedyowmmMm YacTMYHOro BTOpMYHOro 6apbepa,
32 WUCKNIOYEHMEM Ccry4vaeB, nepeyvvcrnieHHbix BYactu X «CneumanbHble TpeboBaHus»,
OOMNYyCKaeTCHa 3anofiHATb CyXMM BO3AYyXOM, €CfvM Ha CygHe UMEETCH YCTaHOBKa WHEPTHOro
rasa unm XpaHunuiie WMHEpPTHOro rasa, OOCTaTOYHble ANA UHepTusauuu Haumbonbluero us
3TUX MPOCTPAHCTB, NPWU YCNOBUM, YTO UX KOHUrypaumsi, cuctema obHapyxXeHus rasa u
NPON3BOANTENBHOCTL YCTAHOBKU MHEPTHOro rasa obecneymBaloT ObicTpoe obHapyxeHue
YTEUKN U3 rPy30BbIX EMKOCTEN N NX UHEPTUIALMIO Npexae, YeM obpasyeTcsa onacHas cpeaa.

HomkHOo  ObITb  nNpegycmoTpeHo  obopyaoBaHve, npousBogsillee  LOCTaToOvHOe
KONMYeCTBO CyXOro Bo3ayxa Ans yAOBNeTBOpPeHUs npegnonaraemMblx notpeburenen.

6.2.3 lMpocTpaHcTBa, MpUMbIKaKOLWME K OXMNaxgaembiM BKMagHbIM — PY30BbIM
eMkocTam Tuna C, AomKHbl ObITb MHEPTU3MPOBAHbI CYXUM UHEPTHBIM ra3oM Mn 3anosfiHEHbI
CyXUM BO34yXOM. OTO COCTOSHME [OIDKHO MoA4epXnBaTbCA OT CyAOBbIX YCTPOWCTB,
yKkasaHHblX B 6.2.1, unu c nomowibio obopyaosaHus, obecneymBaroLLlero nopady Cyxoro
BO34yxa.

6.2.4 B rpy3oBbIXx €MKOCTAX C BHYTPEHHENW wu3onsgumen  mexbapbepHble
NMPOCTPaHCTBa, a TaKKe MPOCTPaHCTBA MexXay BTOPUYHbIM 6GapbepomM U BHYTPEHHUM
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KOPMYCOM WS KOHCTPYKUMEN BKNagHOW €MKOCTWU, MOMHOCTLbIO 3amnofiHEHHbIE M30MsuMen,
KoTopas otBevaeT TpeboBaHuam 19.3 n 19.4 yactn IV «XpaHeHue rpysay», UHepTu3auum
He TpebytoT.

6.3 MHepTU3aLus rpy30BbIX €MKOCTEN N CUCTEM.

6.3.1 CuctemMa WHepTHbIX rasoB [OIPKHA CBOAUTb K MUHUMYMY BO3MOXHOCTb
obpa3oBaHUA BOCMNMaMEHAWENCa CMeCU B rpy30OBbIX €EMKOCTAX Ha nwbon craguu
Jerasauuu.

6.3.2 Cuctembl rpy3oBbiXx TpybonpoBogoB  AOSMKHbl  UMETb  BO3MOXHOCTb
0CBOOOXAEHMS OT MHEPTHOrO ras3a u NPoAyBKK, Kak yka3aHo B 6.3.1.
6.3.3 [ns koHTponsa npouecca NpoayBkM U Aerasaumm Kaxanas rpysoBasi eMKOCTb

AorkHa 6biTb 06opyaoBaHa ycTponcTtBamm ansa otéopa npob rasa.

Matpybok pana otbopa npo6 rasa pomkeH ObITb 06OpygoBaH KrnanaHoM WU
pacrnonaratbCsi Hag BEpPXHEN nanyoon.

Ha naTtpybke gnsi ot6opa npo6 rasa OOrmkHO ObiTb MPEAyCMOTPEHO HE MEHee OBYX
n3onupyowmx knanaHoB. B TpybonpoBoge oTGopa npo6 npumeHeHne pe3bboBbIX WU
WTYLEPHbIX COEOMHEHWA [LOIPKHO OblTb CBEAEHO K MUHMMYyMYy, a Ans TpybonpoBonos
C Hapy>XHbIM gnameTpoM Gonee 25 MM — UCKITHOYEHO.

OTkpbITbI cnocob oTbopa Npob gonyckaeTcsi TONbKO ANsl rpy30B, OCTATOK Mpobbl
KOTOpbIX AonyckaeTca BblbOpacbiBaTb B aTMocdepy. [na npoynx rpy3oB AOMKHO ObiTb
npeaycMOTPEHO YCTPONCTBO 6e3onacHoro Bo3espara npob B rpy30BYH EMKOCTb.

6.3.4 MHepTHbIN ra3 MoXeT nogaBaTbCsl Kak OT Cy4OBOW YCTaHOBKW, Tak 1 ¢ Gepera.
6.4 FeHepaTOp MHEPTHOrO rasa.
6.4.1 eHepaTop OOMmKeH BbipabaThiBaTb UHEPTHBLIN ras, coaepxalimi Kucrnopoga

He G6onee 5 % no o6bemy ¢ yyeToMm TpeboBaHui YacTu X «CneumanbHblie TpeboBaHUSA.

Ha TpybonpoBoge nogayn MHEPTHOrO rasa OT reHepaTopa AOSMKHbI ObiTb YCTaHOBEHbI
Npnbopbl NMOCTOSIHHOTO KOHTPONSA COAEPXXaHWS KUCNOopoAa C CUrHanbHbIM YCTPOWCTBOM,
nogawLwmmM curHan npu npesbieHnn 5 % cogepxaHus kucropoga no obbemy C yyeTom
TpeboBaHui YacTn X «CneumanbHble TpeboBaHMNAY.

CXWKEHHbIN a30T, MWCMOMb3yeMbIi B Ka4eCTBE WHEPTHOrO rasa W nosnyyYaembli
nocpeacTtBOM (paKLMOHHOW MEPEroHKM BO3Ayxa, nepen MocTynieHneM B XpaHUnuwie Ha
CyAHe [OIDKEH MpOBEPSATbCA Ha COAEepXaHue CrnedoB Kucrnopoaa, 4Tobbl npeaoTBpaTuTb
oboralleHne KNCnopoaom rasa, MayLLero Ha MHepTU3aLUmio.

6.4.2 Cuctema MHEpTHOro rasa AOfKHa WMMETb NpUOOpPblI KOHTPONsS OaBIEHUS
WHEePTHOro ra3a u yCTpowucTBa no onpeaeneHno coctaBa NMHEPTHOTO ra3a NPUMUHUTENBHO K
rpy3oBon cpege.

[omkHO ObITb MpeaycMOTPEHO YCTPOMCTBO, NpefoTBpalliatoliee nonagaHue rpysa
B CUCTEMY MHEPTHOrO rasa.

6.4.3 lMomelleHnss, B KOTOPbIX pPacrofioXeHbl reHepaTopbl WMHEPTHOro rasa,
He OOMMKHbI MIMETb HENOCPEACTBEHHOIO COOBLLEHNS C XKUMNbIMU, CNY>XEOHBIMU NOMELLEHUAMMN
1 noctamu ynpasreHus. [eHepaTopbl MOryT pacnonaratbCa B MaMHHbIX NomMeLleHusx. [MNpn
pasMeLLleHMn reHepatopa BHE rPy30BOM 30Hbl Ha FMaBHOW Maructpanu MHEepTHOro rasa
B Npegenax rpy3oBoN 30Hbl AOMKHbl OblTb YCTAHOBMEHbLI ABa HEBO3BPATHbLIX KnanaHa wunm
paBHOLEHHbIE YCTPOMCTBA, Tpebyembie 6.4.2.

Maructpanb WHEPTHOro ras3a He JOSMKHA MNPOXOAUTb 4Yepe3 Xurble, ChnyXebHble
NMOMELLIEHMS 1 MOCTbI YNpaBreHus.

6.4.4 eHepaTopbl, UCNONb3yKOLWME OTKPbLITOE Nnams Ans NOoNyYeHUs MHepPTHOro
rasa, He JOJDKHbI pacnonaraTbCs B rpy30BOM 30HE.

Ocobo MoxeT ©OblTb paccMOTpPeH BOMPOC MO pasMmelleHnio  0bopyaoBaHus,
BblpabaTbiBalOLLLEr0 MHEPTHbIN ra3 No MeToay KaTanuMTU4eCKOro CxXUraHusl.
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7 OCYWWUTENBbHAA U BAIIJNTACTHAA CUCTEMbI

7.1 Ecnu rpy3 nepeBo3uTCS B rpy30BbIX €MKOCTSX, He TpebytoLmx BTOPUYHOro
Oapbepa, TPHOMHbIE MOMELEHUS OOMKHbl  OblTb  CHAbGXeHbl  COOTBETCTBYHOLLUMM
YCTPONCTBAMM OCYLUEHUHA. OTU YCTPOWCTBA AOSMKHbl ObiTb @BTOHOMHBIMW WM HE OOSMKHbI
COEVHATBLCSA C MaLUUHHbLIM NOMELLLEHNEM.

[omkHbl OblITb NpPegycMOTpeHbl CpeacTBa OOHapyXeHust npoTevek Ansi  Takux
MOMELLEHUN.

7.2 Ecnm wumeeTtca BTOpuMYHbI  Gapbep, QAOOMKHblI OblTb  NpeayCcMOTPEHbI
COOTBETCTBYKOLME YCTPONCTBA OCYLUEHUA AN yAaneHust niobbiX NpoTedek B TPHOMHbIE
NOMELLEHMS UMK B M3OSTIMPOBaHHbIE MPOCTPAHCTBA Yepe3 CMEXHbIE KOHCTPYKLMM CyaHa.

BcacbiBatowwmi TpybonpoBos He AOMMKEH NPUCOEAMHATBLCS K HacocaMm, PacrofnoXeHHbIM
B MaLLUMHHOM MOMELLEHUN.

[omkHbl ObITb NpegyCMOTPEHbI CPeaCcTBa AN OOHaPYXXEHUsI MPOTEYEK.

7.3 MexbGapbepHoe NPOCTPAHCTBO OOIMKHO ObiTb 060pPYAOBaHO OCYLUUTENbHOW
CUCTEMOW ONsi OTKAYKM rpy3a B Criydyae MNpOTeYkU WM NOBPEXAEHMSI TPY30BOW E€MKOCTM.
Takue cpencrTBa OCyLWEHNA OOIMKHbI NpegycMaTpuBaTh BO3BpAT yTEYeK rpy3a B rpy3oBble
€MKOCTW.

7.4 [ormxkHbl 6bITb NPEeayCMOTPEHbI COOTBETCTBYHOLME aBTOHOMHbIE YCTPOWCTBA
0551 OCYLLIEHNSI HACOCHbIX U KOMMNPECCOPHbIX NOMELLEHUN.
7.5 [na rpy3oBbIX €MKOCTEW C BHYTPEHHEN M30NAUMeEN cpeacTBa ObHapyXeHuUs

yTeyek M ocyluTenbHas cuctema MOryT He npegycmatpuBaTbes Ans MexbapbepHoro
NPOCTPaHCTBa M NPOCTPAHCTB MeXAY BTOPUYHbIM BapbepOM U BHYTPEHHUM KOPMYyCOM WK
KOHCTPYKLMEN BKNaAHOW rpy30BOM €MKOCTU, KOTOPbIe LIENMKOM 3anofHeHbl N30MSLMOHHBIM
mMartepuarnom cornacHo TpeboBaHuam 19.3 1 19.4 yactu IV «XpaHeHue rpysa».

7.6 BannactHble UMCTEpHbl, TOMMMBHbIE UUCTEPHbI W  rasobesonacHble
NpoCTpaHCcTBa MOryT 6bITb COEAUHEHBI C HACOCaMM MALLUWMHHOIO NOMELLEHMS.

OHnweBble TyHHenu Ans TpybonpoBOAOB MOryT WMETb COEOUHEHMS C Hacocamu
MaLLUMHHOIO MOMELLEHNS MPU YCroBUW, Y4TO TPyObl BeAyT HEenocpenCTBEHHO K Hacocam W
OTNIMB OT HACOCOB NMPOM3BOAUTCA HENOCPEACTBEHHO 3a 6opT 6e3 KakMx-nMbo KnanaHoB Unu
naTtpybkoB B 06enx NUHUAX, KOTOpble MOrYT COEAVHATb AHWUWLEBLIA TPYOHbIN TyHHErb
c cuctemamu, obcnyxmsarLwmmmn raszobesonacHble NPOCTpaHCTBa.

BosagywHble Tpybbl HacocoB, OOCMYXMBAKLWMX CyxXue [LHULIEBbIE TYHHENW, 4vepes3
KOTOpble NPOXOAAT GannacTtHble Tpybbl, HE OOMMKHbI UMETb OTKPbITbIX KOHLOB B MALUMHHOM
oTaoeneHuu.

8 CUCTEMA BEHTUNALUU

8.1 BeHTUNAUMA nomeweHun, TpedywLWUX noceweHns B npouecce
rpy3oBbIX onepauum.
8.1.1 lMomelleHna anekTpoaBuratenen, rpy3oBbiX HAcOCOB WM KOMMPECCOpOB, a

Takke Opyrue 3akpbiTble MOMELLEHUs!, KOTOpble coaepXaT obopydoBaHue ONs Nepekayvku
rpysa, M nodoOHble MOMELLEHMs!, B KOTOPbIX OCYLLECTBMSIETCA YnpaBneHue rpy3oBbiMU
onepauusiMu, [OOMKHbI 060OpyaoBaTbCS  WCKYCCTBEHHOW BEHTUNSLMEN, He3aBUCUMOMN
OT APYIUX CUCTEM BEHTUNALUM U YNPaBNSEMO U3BHE 3TUX MOMELLEHWIA.

[omkHbl ObITb NpegycMOTPeHbl Mepbl AOns Mycka CUCTEMbl BEHTUMALUM  3TUX
noMeLLeHMn 00 BXoda B HUX OOCNyXWBAMOLWEro nepcoHana v NpuUBEAEeHWUs B OelcTBME
obopynoBaHus; npu  3TOM npeaynpeauTenbHas Haanucb, Tpelbylollas BKYEHMUS
BEHTUNSALUMN, AOMKHA OblTb pacrnonoXeHa OKOo BXOAa B 3TV NOMELLEHNS.
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8.1.2 lMpuemHble U BbINYCKHblE OTBEPCTUS UCKYCCTBEHHOW BEHTURSAUUW OOSKHbI
ObITb pacnonoXeHbl Taknm obpaszom, 4ToObl obecneunTb LOCTATOMHbLIA MPUTOK BO3gyxa
B NOMELLEHNE Onsa npegoTBpaleHusl CKOMMEHUS BOCMIIAMEHSIOWMXCA WAN  TOKCUYHbIX
napoB rpysa n obecneveHuns 6esonacHon paboyen atmocdepbi.

Cuctema BeHTUNAUMM OormkHa obecneumBaTtb He MmeHee 30 oObMeHOB BO3gyxa B 4ac
ncxoas m3 obwero obbema nomewleHusa. Kak uvcknrodeHune ans rasobes3onacHbIX NOCTOB
ynpaBfeHns rpy3oBbiMn onepaumnammn gonyckaetca 8 obMeHOB Bo3yxa B yac.

8.1.3 CucteMbl BEHTUNSAUMM MOMELLEHUA AOMKHblI  ObITb  CTaUMOHAPHbLIMU.
BbITsS)KHbIE CUCTEMBI BEHTUNAUMW AOMKHbI obecneumBaTb NPUEM BO34yxa U3 BEPXHUX U
HWXHUX YacTen NOMeLLEeHNs B 3aBMCUMOCTM OT NNOTHOCTU NapoB NepeBO3NMbIX MPY30B.

8.1.4 B nomelueHuax anektpoasuratenen, NpuBOASLLMX rpy30Bble KOMMPECCopbl U
HacoCbl, B NOMELLEHUAX reHepaToOpPOB MHEPTHOro rasa, B Noctax ynpasBrneHusa rpys3oBbiMu
onepauusimm, €CcniM OHM paccMaTpuBalOTCA Kak rasobesonacHble, a Takke B ApYrux
razobesonacHblX MPOCTpaHCTBaX B Npedenax rpy3oBON 30Hbl BEHTUNAUMS OOSMKHA ObiTb
NPUTOYHOM N obecneymBaTh U3ObLITOYHOE AaBNeHME B 3TUX NPOCTPaHCTBaXx.

8.15 B rpy3oBbIX KOMMPECCOPHbLIX W HACOCHbLIX MOMELLEHNAX W B nNoctax
ynpaBrieHnsa rpy3oBbIMX OfepaumsiMu, €Cnu OHM paccMaTpMBalOTCS Kak rasoonacHble,
BEHTUNALMNSA OOMKHA ObITb BbITSXKHOMN.

8.1.6 KaHanbl BbITS)XKHOM BEHTUNMSAUMW M3 ras3oonacHbIX MNPOCTPAHCTB OOSMKHbI
obecneumBaTb yganeHue Bo3gyxa BBepX. BbinyCkHble OTBEPCTUS OOIMKHbI pacnonararbest
Ha OTKPbITOM Nanybe, KOTopasi B OTCYTCTBUM OaHHbLIX BbITS)KHbIX KAHANOB MMEET TaKyto Xe
UM MEHbLUYIO KaTEeropuio OMNacHOCTU N OTCTOATbL HE MeHee YeM Ha 10 M B ropM3oHTasrIbHOM
HanpaBNeHUN OT MPUEMHbIX KaHaIlOB BEHTUNSUMM U OTBEPCTUMA B XKUMble N cnyxebHble
NoMELLEHMS, NOCTLI YNpaBIieHns 1 apyrne razobesonacHble NpoCcTpaHcTBa.

8.1.7 MpuemHble OTBEPCTUSA CUCTEMbI BEHTUMSALMM AOMKHbI ObITb pPacnonoXeHbl
TakuMm o6pa3oM, 4YTOObl BO3MOXHOCTb BO3BpaTa OMAaCHbLIX NMapoB, BbIXOAALMX U3 NOOOro
BbIMYCKHOIO BEHTUNALMOHHOIO OTBEPCTUSA, Obla cBegeHa K MUHUMYMY.

8.1.8 BeHTUNAUMOHHbIE KaHanbl ra3oonacHbIX NPOCTPAHCTB He AOMMKHbLI NPOXOAUTb
yepes3 MalUMHHbIE, XuUMble W CNyXebHble nNoMeLleHUss W MOCTbl ynpasneHus, 3a
UCKITI0OYeHMeM yKkasaHHbIX B pasa. 10.

8.1.9 onekTpogBuraTenu, npueogsdwimne BEHTUIATOPHI, JOIMKHbI ObITb
pacrnonoXeHbl BHE BEHTUMSALUMOHHbLIX KaHanoB, €ecnu npegnonaraeTcs nepeBo3ka
BOCHNITaMEHSIOLLUXCS rPY30B.

BeHTUNATOpbl He OOMKHbI  CMAYXWUTb  WUCTOYMHUKOM  BOCMMAMEHEeHUs napoB rpysa
B BEHTUIMPYEMOM  MOMELLEHMM W B CUCTEME BEHTUNAuMM, obcnyxuBarowen 3To
nomMeLLeHme.

BeHTUNATOPbI M BEHTUNAUMOHHBIE KaHamnbl Afs ra3oonacHbIX MNPOCTPAHCTB B MecTax
pacnonoXxeHus BEHTUMNATOPOB  AOSMKHbI nmeTb KOHCTPYKLMIO, NCKITHOYaoLLYHO
nckpoobpasoBaHue u oTBevawwy TpebosaHuam 5.3.3 yactn IX «MexaHuambl» [MpaBun
Knaccudukaumm.

8.1.10 [n4a BEHTUNATOPOB KaXKAoro Tuna, UCrnosfb3yeMblX B FPy30BbIX 30HaX, AOSMKHbI
OblTb  NPegycMOTPEHbl  3anacHble  KpbIIaTkKM  BMECTE  C BanoM, MNOOWWUMHUKA W
anekTpoasuratenu no 1 WT. KaXkgoro Tmna.

8.1.11 HapyxHble O0TBEepCTUS BEHTUNSAUMOHHBIX KaHamnoB OOMKHbl UMETb 3allUTHbIEe
CEeTKM C a4yenkamn He bonee 13 mm.

8.2 BeHTUNAUMA nomeLleHNn, OObLIYHO He nocellaeMbIX.

8.2.1 TptoMHble  nomelleHusi, MexbapbepHble M NycTble  NPOCTPaHCTBa,
Koddpepaambl, MOMELLEHUA rpy30BbIX TpybonpoBOAOB W Apyrne, B KOTOPbIX MOryT
ckannmeaTbCa Mapbl rpysa, OOSMKHbI MMETb BEHTUNALMIO, obecrneumnsarollyto 6e3onacHyto
aTMocdepy npu HeobxoaAMMOCTM MocelleHns dTux nomeweHnn. Ecnu  gna  Takmx
NMOMELLEHMIN He NpedyCMOTPEeHa CTauMoHapHas CcucTemMa BEHTUNAUUKW, OOSMKHbl ObiTb
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npeaycMoTpeHbl  0go0peHHble  Pernctpom  nepeHocHble  cpeactBa  MCKYCCTBEHHOW
BEHTUNALNN.

Mpn HeobXxoAMMOCTU OCHOBHOW BEHTUNSALUMOHHBIA KaHam B TPHOMHbIX MOMELLEHUSX U
MexbapbepHbIX NPOCTPaHCTBaX JOIMKEH ObITb CTaLUNOHAPHbIM.

BeHTMNaTOpbl M HarHeTatenu [OMKHbI COOTBeTCTBOBaTb Tpebosanmsm 8.1.9 un
He JOMMKHbI NPensTCTBOBaTb AOCTYNYy nepcoHana.

8.3 BeHTUNAUMA Apyrmx nomMeLieHun.

8.3.1 [MprMemMHble OTBEPCTUS CUCTEMbI BEHTUMALMM HE LOMKHbI OblTb 0bpaLleHbl K
rpy3oBon 3oHe. OHM OOMKHbI pa3mMellaTtbcsl Ha KopmoBoKW nepebopke, He obpalleHHON K
rpy30BOWN 30HE, HOCOBbIM WS KOPMOBbLIM NMOrPY304HO-Pa3rpy304HbIM YCTPOMUCTBAM, WU Ha
OOpPTOBbLIX CTEHKAX HAACTPOMKM Ha paccTosHum L/25, HO He meHee 3 M OT nepebopku,
obpalLeHHON K rpy30BOM 30HE. OTO PACCTOSIHNE MOXET HE NPEBbLIWATb 5 M.

Cnepyet Takke y4uUTbiBaTb PacrnofioXeHe NPUeMHbIX OTBEPCTUIN CUCTEMbI BEHTUNALNN
MO OTHOLUEHWMIO K FPy30BbIM TpybGonpoBogaM, ra3ooTBOAHLIM TpybaMm, a TakkKe K BbIXJTONHbIM
TpybOam yCcTponcTB, paboTatoLmx Ha CKMKEHHOM rase.

Pernctp MoxeT onyCcTuTb OTCTYNSEHWUSI OT yKa3aHHbIX TpeboBaHMN CyfoB, KOTOpble
npeaHasHavyeHbl ONs NepeBO3KU rPy30B, He NPeAcTaBhsoWMX OMACHOCTU B OTHOLLEHWUN
TOKCUYHOCTM WNN BOCMIIAMEHSEMOCTH, a Takke Ans HebonblmMx CyaooB, Ha KOTOPbIX
HEBO3MOXHO UX BbINOSIHEHME.

8.3.2 Bce npuemHble ¥ BbINYyCKHble OTBEPCTUS CUCTEMbI BEHTUNALUW W UHbIE
OTBEPCTUS B XWMble W CNYyXeOHble MNOMEeLEeHUs W MOCTbl yNpaBfieHNs AOMKHbl ObITb
o6opynoBaHbl 3aKpbITUSIMK, 0OeCcneyYnBatoLLMMN ra30HENPOHMLLAEMOCTb.

B cnyyae nepeBO3KM TOKCMYHbIX MNPOAYKTOB, [JofbkHa ObiTb npegycMoTpeHa
BO3MOXHOCTb NPUBELAEHUSA TaKMX 3aKpbITUN B ENCTBUE WU3HYTPU YKa3aHHbIX MOMELLEHWUN.
OpaHako npu 3ToM:

.1 TpeboBaHMe O 3aKPbITUN UBHYTPU MOXKET HE NPUMEHSTLCA K peako nocelaemMbim
noMeLLeHnAM, Takum Kak nanybHble KnagoBble, KnagoBble Ha Bake, macTtepckue. Takke 3To
TpeboBaHMe He NPUMEHSIETCA K NOoCTaM  YNpaBfeHWst py30BbIMW  onepauusmu,
pacnonoXeHHbIM B Npefenax rpy30BOW 30Hbl;

.2 NPV HanNMyun LEeHTpanm3oBaHHOro ynpaBneHns 3akpbiBaloLLMMN YCTPONCTBAMN U3
LEeHTPanM3oBaHHOro MOCTa, yrnpaBfieHNe UMW U3HYTPU 3aluliaeMblX NMOMELLEHUA MOXeT
He npegycmMaTpmBaTbCS;

.3 BbIrOPOAKM ABUraTenen, MOMELWEHNs Trpy30BbIX MEXaHW3MOB, OTAENeHus
9NEKTPoONpMBOAOB W pPyfeBbiX MalUMH, pacCcMaTpuMBalOTCA Kak peako noceljaemble
noMmeLLeHnsl, He noanajarolme Noa AENcTBME HacTOosILLero nyHKTa W, criefoBaTerbHO,
TpeboBaHMe O 3aKpbiTUM 3aKpbiBalOLWMX YCTPONCTB W3HYTPU HE NMPUMEHMMO K 3TUM
NpoCTpaHCTBaMm;

4 3aKkpblBalOWMe yCTPOMCTBA AOMKHbI obnagatb [OCTAaTOMHOM  CTENEHbIo
repmeTnyHocTU. CTanbHble MPOTUBOMOXAPHbLIE 3aCrIOHKM 6e3 repMeTUYHbIX YMIOTHEHWUN
He MOryT CHMTaTbCA YAO0BNETBOPSOLWNUMM HACTOAWMM TpeboBaHMAM,;

.5 HecmoTpsa Ha TpeboBaHUA HACTOALEro NyHKTa, OOSMKHbI ObiTb NpegyCMOTpEHbI
CpeacTBa 3aKkpbiTUA NOObIX NPUEMHBIX WU BbITSXKHbLIX OTBEPCTUA BEHTUNSALMUU CHaPYXU
nomeweHmn cornacHo 12.1.7 vactn VIII «Cuctembl un Tpybonposoabl» [lpasun
Knaccudukaumm n NOCTPONKN MOPCKUX CYLOB.

8.3.3 lMpoCcTpaHCTBO BO3AYLIHOMO  LIO3a OO/MKHO  UMMETb  MCKYCCTBEHHYIO
NPUTOYHYID BEHTUNAUMIO M3  ra3obe3onacHoOro npoCTpaHCTBa Ans  NoAgepXKaHus
n36bITOYHOro JABNEHMSI NO OTHOLLEHMIO K Fa300MacHOM 30He Ha OTKPbITON nanybe.

BeHTnnauma gomkHa obecneumsatb He meHee 30 o6MeHOB BO3ayxa B 4ac.

8.34 [na cynooB C ycTaHOBKOM perasudukaumm MnpuemMHble  BEHTUMALMOHHbIE
OTBEPCTMUS, O KOTOPbIX roBopuUTCA B 8.3.2, AOSMKHBI UMETb YCTPOMCTBA ANS OUCTAHLUNOHHOIO
3aKkpbITnA ¢ MocTuka n 13 MyTro.
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8.4 B MalMHHBbIX MOMELLEHUsIX KaTeropum A, B KOTOPbIX ras WUCMonb3yeTcs
B Ka4ecTBe TOMNMBa, AOMKHa ObITb NpeayCcMOTPeEHa aBTOHOMHas! cucTema NpUHYAUTENbHOW
BEHTUNALUMKN, 0GecneynBaloLLas OTCYTCTBNE 3aCTOMHbIX 30H.

9 rPY30BbIE HACOCHbIE U KOMINPECCOPHbIE OTAEJNIEHUA

9.1 [py30oBble HACOCHble W KOMMPECCOPHble OTAeneHus AOOMKHbl  ObiTb
pacrnonoXeHbl Ha OTKPbITOM nanybe W HaxoAuTbCs B Npedenax rpy3oBON  30HbI.
OrHecTonKoCTb nepebopok M nNanyd 9TMX MNOMELLEHMA [JOfKHa COOTBETCTBOBATb
TpeboBaHuam 2.4.2 yactn VI «[lMpotuBonoxapHas 3awwmta» [lpaBun knaccudgukaumm,
npegbaBnAaeMbIM K HACOCHBIM NMOMELLEHUSAM.

9.2 Ecnu rpysoBble HacoCbl M KOMMNPEeccopbl MNpUBOAATCA B ABMXEHUE
BasrionpoBoAamn, NpoxXoasLmnmmn vyepes nepebopky mnm nanyby, B mectax npoxoga yepes
nepebopky wnu nanyby AOOMKHbl ObiTb YCTAHOBMEHbI ra30HENPOHULAEMbIE CanbHUKK
C 3apheKkTMBHOM CMa3KoOW WNU  Opyrme cpencrBa, obecneuvvBalOiMe  MOCTOSIHHYHO
rasoHenpoHuuaemMocTb. [py3oBble Hacocbl M KOMMApPeccopbl AOMKHbI 6bITb 060pyaoBaHbI
AaTtynkamm TemnepaTypbl CanbHMKOB BasoB, NPOXoAALWMMN Yepe3 nepebopKy nnun nanyoy,
NOALLMMNHUKOB N KOPMYCOB HAaCOCOB.

9.3 YCTPOMNCTBO TIpPY30BbIX HACOCHBLIX W KOMMPECCOPHbIX OTOENEHUN OOSMHKHO
obGecneunBaTb CcBOOOAHLIN  AOCTYN B HUX MepcoHana B 3allUTHOM odexae MU
C AblXaTenbHbiMM annapatamu, a Takke GecnpensiTCTBEHHYK 3BaKyalMi NoCcTpadaBLUMX
B 6ecco3HaTenbHOM COCTOsiHMW. Bce knanaHbl, Mcnornb3yemble Mpu rpy3oBbiX Oonepauusix,
AOJSKHbI ObITb AOCTYMHBI AN1A NepcoHana B 3alMTHOW oaexae.

10 NMOCTHbI YNPABJIEHUA IPY30BbIMU OMNMEPALUAMU

10.1 JloGor nmocT  ynpaBneHust rpy3oBbiM  onepauusiMM  OOIMKeH  ObiTb
pacrnonoXeHbl Ha OTKPbITOM nanybe u MOXET HaxoguTbCs B rpy3oBon 30He. [locT
ynpaBneHnsa rpy3oBbiMU onepaumsaMm MOXET pacrnofiaraTtbCa B PanoHe XUiblX U CNyXebHbIX
NMOMELLEHMI UNK NOCTOB yNpaBneHus npy cobniogeHnn cnegyroLwmnx yerioBun:

.1 ecnu nocTt ynpaeneHus rpy30BbiIMM OMNepauMsiMM paccmaTpuMBaeTCcs  Kak
razobesonacHoe NpocTpPaHCTBO;

.2 ecnu Bxon oTtBeyaeT TpeboaHuam 1.5.2 yactn Il «TpeboBaHus Kk obuiemy
pacnonoxeHuto» n 8.3.1 HacTOsLEN YacTn, U3 NOCTa yNpaBreHns rpy30BbIMU Onepaunamm
MOXeT UMETbCA JOCTYN B BbllLeyKa3aHHbIE NOMELLEHWS; U

.3 ecnu Bxog He oTBe4vaeT TpeboBaHmam 1.5.2 yactu Il «TpeboBaHus k obiemy
pacnonoXeHuo», N3 NocTa ynpasrneHus rpy30BbIMW OnepaunsiMmn He AOMKHO BbITb AoCTyna
B Bbllleyka3aHHble MOMELLEHNS, BO34YyX03abOpPHMKM W OTBEPCTUS OOMKHbI OTBeYaTb
TpeboBaHuam 1.5.7 n 1.12 vactn Il «TpeboBaHua k obuwemy pacnonoxenuio» un 8.3.1
HaCTOALWEeN 4YacTh, a N30MNALMa OrpaHMYMBAIOLLNX TaKMe NOMELLEHUS KOHCTPYKUMIA AOSMKHA
ObITb BbINOSIHEHA Ha Knacc «A-60».

10.2 Ecnn noct ynpaBneHus rpys3oBbIMA oOnepauusiMyM paccMmaTpuBaeTcs Kak
razobesonacHoe NpoCcTpPaHCTBO, CUCTEMA U3MEPEHUIA NapaMeTPoB rpy3a, No BO3MOXHOCTH,
AOJIMKHA MMETb KOCBEHHYH CUCTEMY MOKa3aHWMN.

KoHCTpyKUMs cuUCTEMBbI U3MEPEHMI MNapamMeTpoB rpysa B wbom cryvyae [OoSmKHa
NCKIOYaTb YyTEYKY rasa B MNOCT yrnpaBneHns rpy3oBbiMn onepaumnsamu.

PasmelieHne rasoaHanus3atopoB B npegenax nocta ynpaeneHus  rpy30BbiMU
onepauusaMmn He bygeT HapyLaTtb ra3obe3onacHOCTN NPOCTPAHCTBA, ECNN OHU YCTaHOBIEHbI
B cOOTBETCTBUM C TpeboBaHnamn pasa. 6 yvactm VIl «KOHTpOnbHO-u3MepuTenbHble
YCTPOWCTBA U CUCTEMbI aBTOMaTM3aLuny.
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10.3 Ecnu noct ynpaBneHusi rpy3oBbiMW OMepauusiMi Ha Cydax, NepeBo3siLmnx
BOCMIaMeHsIIoLMECs rpy3bl, paccMaTpUBaeTCs Kak rasoonacHoe NpoCTPaHCTBO, UCTOYHUKM
BOCMSIaMeHEHNs1 AOMKHbI ObITb UCKIHOYEHDI.

OnekTpuyeckoe 060pyAOBaHME, YCTaHOBMEHHOE B MOCTaX YMNpaBfeHuUsi FPy30BbIMM
onepauusiMM, [OOIMKHO WMETb XapaKTepucTuku, obecneumBatolme Ge30MacHOCTb €ro
NCMONb30BaHUS.

11 ICNOJIb3OBAHUE IN'PY3A B KAYECTBE TOIJIUBA

11.1 CXWXKEHHbIN MeTaH SIBNSeTCA €4MHCTBEHHbLIM FPy30M, Napbl UM KOHOEHcaT
KOTOPOro MOryT MCMoNb30BaTbCsl B KAYECTBE TOMMMBa B KOTMax, reHepartopax WHEPTHOro
rasa, ABuratensix BHyTPEHHeEro cropaHus 1 ra3oBbiX TypOuHax.

MalwunHHble nomelleHus Kateropum A, B KOTOPbIX ra3 WCMOSMb3yeTcs B KayecTBe
TONNMBa, AOMKHbI 060pyaoBaTbCA YCTPOMCTBaMM OOHapy)XeHUs rasa, OTBevalLwumm
TpeboBaHusm pasg. 6 Yactu VIl «kKOHTponbHO-n3MepUuTenbHbIE YCTPONCTBAY.

11.2 TpybonpoBoabl ra3o0bpa3HOro TONMBa He AOIMKHbI NMPOXOAUTL Yepes XKUrble
n cnyxebHble NOMELLEHNS 1 NOCTbI YNpaBneHus.

Tpybonposoabl ra3o06pa3HOro Tonnmea MoryT NPOXoAuTb UMY NPOKNaAabiBaTbCs BHYTPU
APYrnx NOMeLLEHUI, ecrn:

.1 OHW BbINOMHEHbI B BMAe ABOWHbIX TpybonpoBogoB (Tpyba B Tpybe); npy 3TOM
TONMMBO NofaeTcs No BHyTpPeHHEN Tpybe.

MpocTpaHCTBO MeXay KOHUEHTPU4ecKMMu Tpybamu 3anofiIHEHO MHEPTHbIM rasoM nog
AaBreHneM, NpeBbILWaoLLnM aBneHe Tonnea.

B cnyyae nageHvs [aBneHWss MHEPTHOro rasa Mexay Tpybamu p[omkHa ObiTb
npeaycMOTpeHa curHanusaums 1 aBToMmaTMyeckoe OTKMYEeHWe nodayun rasoBoro Tonnvea
no Tpybonpoeoay;

.2  OHW YyCTaHOBMEHbl B Tpybax WnM KaHanax C UCKYCCTBEHHOW  BbITS>KHON
BEHTUNALWEN.

BosagylwHoe npocTpaHCTBO MexXay HapY>KHOW W BHYTPEHHEW CTeHkamu Tpyb 1 KaHanoB
obopyaooBaHO WCKYCCTBEHHOW BeHTunsumen, obecneumsarowen He meHee 30 obmeHoB
BO3[yxa B vac.

Ecnu cuctema BeHTuUnAuum He obecnevmsaet TpebyemMoro NOToka Bo3ayxa, TO OOMKHA
OblTb MpeaycMOTpeHa CuUrHanmsauus M aBTOMaTMYecKOe OTKMYeHWe nogavv rasoBoro
Tonnuea no Tpybonposoay.

Cuctema BeHTUNAUUN NOAAEPXKMBAET AaBIEHNE HUXE aTMOCKEPHOrO.

[Buratenu BEHTUNATOPOB pas3MeLLEeHbl BHE BEHTUNSALMOHHBIX TPYO nnn KaHanos.

BeHTUNSAUMOHHbIE BbINYCKHbIE OTBEPCTUSA BbIBEAEHbLI B MECTA, IAe HE MOXET NMPOM3ONTH
BO3ropaHune B3pbIBOOMACHOW CMEeCK ra3oB 1 BO3ayXa.

[MpuemMHble BEHTUNSAUMOHHbIE OTBEPCTUS PacrnofiokeHbl TakMm 06pa3om, 4TOObI
He ObIN1o 3abopa rasa unM CMecu rasa 1 Bo3gyxa B CUCTEMY BEHTUASALUN.

BeHTunsaums pencteyeT Bcerga, korga no Tpybonposody nodaeTca rasoobpasHoe
TONMNBO.

lMpeaycMoTpeHO MNOCTOAHHO [OEeWCTBYIOLLEee YCTPOMCTBO, ornpedendiollee yTeuku u
npekpaliaroiee nogady rasaoobpasHoro Tonamea B MallMHHOE MOMELLEHNE B COOTBETCTBUM
¢ TpeboBaHnsamn 11.10.

BbITS)KHOM BEHTUNATOP ANA  Takoro KaHama YyCTaHOBMeH Tak, 4Tobbl nogada
rasoobpasHoro TonnuBa B MAWWHHOE MOMeLlleHne Morna ObiTb OTKMOYEHa, €ecnu
TpebyeMbI NOTOK BO3AyXa HE YCTAHOBSIEH UK HE NOoAdepXKMBaeTcCs.

Onektpuyeckoe obopygoBaHue, pasMellaemMoe BHYTPU ABOWHbIX TPyO unu KaHanos,
OOJDKHO ObITb CKpobGesonacHoro Tmna.
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11.3 Mpu nosiBNneHMn yTeukn rasa nogaya raszoobpasHoro Tonnmea AOmMKHA ObiTb
npekpawieHa pJo Tex nop, Moka Yyreyka He BygeT o6HapyxeHa W ycTpaHeHa.
CooTBeTCTBYIOLME WHCTPYKUUN [AOSMKHbI HaxXOAUTbCA Ha BUOHOM MecTe B MalUVMHHOM
NnoMeLLEeHNN.

11.4 [BovHble TpybonpoBOAbl MMM KaHanbl  C UCKYCCTBEHHOW  BbITSXKHOM
BEHTUNAUMEN, npegHasHayeHHble Ans TpybonpoBOoAoOB ra3oobpasHoro Tonnmea, OOSMKHbI
3aKaH4YMBaTbCS Y BEHTUISLMOHHOIO pacTpyba unm waxTbl, ykadaHHbIX B 11.5.

11.5 [na panoHoB pacnonoxeHus draHueB, KnamaHoB W T.n., a Takke Ans
TpybONpoOBOAOB NOAaYM rasa B MecTax pasmelleHus notpebutenen rasa, JOMKHbl ObiTb
npeayCcMOTPeHbl BEHTUNSAUMOHHbIN pacTpyb nnu waxTa.

Ecnn BeHTUNAUMOHHBLIM  pacTpy® unM  waxta He 06CnyXMBalTCA  BbITSHXKHbIM
BEHTUINATOPOM, KaK ykasaHo B 11.2.2, OHM A0MMKHbI ObiTb 060pyA0BaHbl CUCTEMOM BbITSXKHON
BEHTUIAUUN N HENPEPbIBHO OENCTBYIOWNM rasoaHann3aTopoM Ans obHapyXeHUs yTeuku n
npekpalleHmMs nogayv razoobpasHoro TonnMBa B MalUMHHOE MOMELLEHNE B COOTBETCTBUM
c TpeboBaHmam 11.10.

BbITS)KHON BEHTUNATOP AOMMKEeH ObiTb yCTaHOBREH Takum obpasom, 4Tobbl nogadva
razoobpasHoro Tonnvea B MaMHHOE NOMeLleHne Morna OblTb OTKMOYEHA, eCIN BbITSHKHANA
BEHTUNAUMA He obecneynBaeT TpebyemMoro noToka Bo3ayxa.

BeHTUNAUMOHHBIM pacTpyb unu waxra AoMKHbI ObiTb YCTAHOBMEHbLI UM CMOHTMPOBAHDI
Taknm obpas3om, 4ToObl BEHTUNMPYEMbIN NOTOK BO34yXa MOr MPOXOAUTb Yepes3 YCTaHOBKY,
NCNonb3yoLyo razoobpasHoe TONMUBO, U yOanATbCs B BEPXHEN 4acTU BEHTUNALMOHHOMO
pacTpyba nnu waxrbl.

11.6 Kaxxgasa ycTaHoBKa, Mcnonbayollasi ra3oobpasHoe TONnMuBO, AOIMKHA ObiTb
cHabxeHa TpeMs aBTOMaTUYECKU AEWUCTBYIOLWMMM KnanaHamu. [1Ba u3 HUX OOMXKHbl ObITb
yCTaHOBMEHbl MocrnegoBaTensHO B TpybonposBoge ra3oobpas3Horo TomnvBa, uAywero K
yCTaHoOBKe, a TpeTun — Ansg otBoda rasa (BeHTMnauum) M3 Ton 4vactu Tpybonposoaa
razoobpasHoro TOMMMBa, KOTOpas pacrnonioxkeHa Mexay AByMs nocnegoBaTteribHO
YyCT@HOBMEHHbIMM  KnanaHamu B 6e3onacHoe  MecTo  Ha  OTKPbITOM  BO3a4yXe.
MepekpbiBatowwmne KnanaHbl AOSMKHbI OblTb 000pyAOBaHbl CPeacTBaMU ANSA NpUMBEOEHUS UX
B paboyee COCTOsIHME BPYYHYIO.

KnanaHbl AOmKHbI ObITb YCTPOEHbI TakMM 06pa3om, 4Tobbl HapyLleHve Heobxoanmon
NPUHYAUTENBHOW TArKM, NoTeps niameHn Ha (popcyHKax KoTrna, HeHopmarbHoe faBreHue
B TpybonpoBogax nogaunm rasoobpasHoro TomnmMBa WNW  BbIXO4 M3 CTPOSA  KranaHa
yrnpaBneHnss C rmgpaBnvyecknm MpUBOAOM MPUBENM K aBTOMATUYECKOMY 3aKpbITUIO OBYX
nocnegoBaTeribHO YCTAHOBMEHHbIX KNanaHoB ra3oobpasHoro Tonnvea M aBToMaTU4ECKOMY
OTKPbIBAHWIO BEHTUMSILLMOHHOIO KranaHa.

OavH 13 OByX 3anopHbiX KranaHoB W BEHTUNSAUMOHHBIA  KranaH MoryT ObiTb
obbeavHeHbl B O4HOW KnanaHHOW KOpoOke, YCTPOEHHOW Takum obpasom, 4Tobbl npu
BO3HUKHOBEHUN OOHOIO0 M3 YyKa3aHHbIX YCMNOBWUWA MOTOK K YCTAHOBKE, WCMOMb3YyHLEn
razoobpasHoe TonnMBo, OblfT NEPEKPDLIT, @ BEHTUNALMSA OTKPbITA.

11.7 [MmaBHbIW  ras3oBblA  KnamaH Ans ra3oobpasHoro  TomnmMBa  OOIMDKEH
yCTaHaBnMBaTbCA BHE MaLUMHHOIO nomelleHns. OH JOomKeH aBTOMaTUYeCKN 3aKpblBaTbCS
npw:

OBHapy>XeHUN yTeuKkn ra3oBoro TONnBa;

HapyLLIEeHUN YyCroBUN, yKasaHHbIX B 11.2.1;

cpabaTbiBaHUN JaTyuKka KOHLEHTpauum MacrsHoro TymaHa B KapTepe ABuraTtens unuv
CUCTEMbI KOHTPOSS NOALMNHUKOB ABUraTens.

PekomeHgyeTcsi, 4ToObl rMaBHbIA rA30BbIN KnanaH aBTOMATMYECKWU 3akpbiBancs npwu
cpabaTbiBaHUM ra3oBbIX KranaHoB, yka3aHHbIX B 11.6.
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11.8 HomkHa ObITb NpegycMOTpeHa nojavYa WHEPTHOro rasa WM gerasauus
TpybonpoBoga TOM 4acTM CUCTEMbl ra3oobpas3HOro TOMNMMBA, KOTOpas pacnonoxeHa
B MaLUMHHOM NOMELLEHUMU.

11.9 Mpnem BoO3gyxa QAN CUCTEMbl BEHTUNAUMM W ero  BbINYCK OOIKHbI
ocyLecTBnATbCs B 6e3onacHomM MecTe.

11.10 Cuctembl oBHapyxeHus rasa, ykasaHHble B 11.2 u 11.5, gomkHbl nogaBaTb
curHan npu goctukeHun 30 % HWXHero npegena BOCMNAaMEHAEMOCTU W MpekpallaTtb
nogavy rasoobpasHoro TonnnMea B MallMHHOE NOMELLEHNE NPeXae, YeM KOHLEHTpaums rasa
pocturHeT 60 % HwKHero npegena BocnnamMmeHAeMOoCTy.

11.11 Bce anemeHThbl cuctembl ra3zoobpasHoro Tonnnea AOMKHbI MMEeTb 0gobpeHne
Peructpa.

11.12 TpybonpoBoabl nogayv rasa B MAaLUMHHBIX MOMELLEHMAX OO0SMKHbI OTBEeYaTb
TpeboBaHusam 13.12 yactn VIII «Cuctembl n Tpybonpoeogbl» [MpaBun knaccudpumkaumm m
pa3g. 2 n 12 HacTosdlen 4acTu B TOM Mepe, B KakOW OHM NpuMeHuMmbl. TpybonpoBoabl
OOIMKHbI  MMETb  CBapHble COefuHEeHusl. YdyacTkm TpybonpoBOAOB MNojayn rasa,
He 3aKIYeHHble B BEHTUNSAUNOHHBbIE TPYObl UNKN KaHanbl cornacHo 11.2 n pacnonoXeHHble
Ha OTKpbITOW nanybe BHe rpy30BOro panoHa, AOSMPKHbl UMETb CTbIKOBble COeAWHEHUS
€ nonHbiM nposapom n nogseprateca 100 % pagmorpadmyeckoMy KOHTPOSHO.

11.13 Ecnn nepeBo3uMbIA ra3 MCMNONb3yeTCs B KayecTBe TOMNMBa, Ha CyadHe
AOIMKHa BbITb yCTaHOBKA AN NPUroTOBEHUSA ra3a U eMKOCTU ANS ero XpaHeHusl.

11.13.1 Bce obopygoBaHune Onsi NPUroToBNEHUS rasa (HarpeBaTenu, KOMMPECCcopbl,
GUnbTpbl U T.MN.) U EMKOCTU N9 €ro XpaHeHUs AOSPKHbl pasMeLLaTbCsl B rPy30BOM 30HE.
Ecnn obopygoBaHve HaxoguTcs B 3aKpbITOM  MNOMELLUEHWM, [OOIDKHbl  BbINOSHATLCA
TpeboBaHua 3.1 yactn V «[lpoTuBonoxapHas 3awmTtar», 8.1 HacToswen Yyactn n pasg. 6
yacTtun VIl «kKoHTponbHO-namMepuTenbHble YCTPONCTBA U CUCTEMbI aBTOMaTU3aLUNY .

11.13.2 Komnpeccopbl AOMKHbI OCTaHaBNMBaTbCS aBTOMaTUYECKN OO cpabaTbiBaHUA
BaKyyMHbIX MpeaoXpaHUTEerbHbIX KranaHoB eMKOCTEN.

HormkHbl  ObITb  MpegycMOTpeHbl  YCTPOWCTBA ANs  AUCTAHUMOHHOW  OCTaHOBKM
KOMNPEeCcCcopoB 13 NErkogoCTyNHOro MecTa, a Takke 13 MalnHHOro OTAENeHUs.

Komnipeccopbl JOMKHbI MMEeTb YCTPOMUCTBO ANA aBTOMaTUYECKOW OCTaHOBKW B Criyyae
cpabaTbiBaHMs aBTOMATUYECKMX MEPEKPLIBAOLLMX KanaHoB, ykasdaHHbiX B 11.6 n 11.7. O1n
KnanaHbl JOSKHbI UMETb BO3MOXHOCTb X BO3BpaTa B pabovee COCTOSHUE BPYUHYIO.

Komnpeccopbl 06bemMHOro tvna [ormkHbl ObiTb 060pyaoOBaHbl NpefoXpaHUTENbHbIMU
KnanaHamu, coeiIMHEHHbLIMN CO CTOPOHOW BcackbiBaHUA Komnpeccopa. [NpegoxpaHutensHole
KnanaHbl OOSMDKHbI  UMETb  TaKyld MNPOMYCKHYK CNOCOOHOCTb, 4TOGbI Mpu  nobbIX
obcTosiTenbCcTBax paboyee aaBneHMe He MOrno ObiTb NpeBbILLEHO bonee YyemM Ha 10 %.

11.13.3 Ecnu rpetowasa cpega, ucnonb3dyemaa ONd ucnapeHus wWnu noporpesa
rasoobpasHoro ToOMMAMBa, BO3BpaLlaeTCA 3a npegenbl rpPy3oBOW  30HbI, cnegyet
npeagycMoOTPETb AerasaunoHHY0 eMKOCTb, PacnosioKEHHY0 B FPy30BOM panioHe, B KOTOPbIV
B Hayane [JOJSPKHA MOCTynaTtb rpetowas cpefa. B gerasaumoHHONM eMKOCTUM AOMKHbI ObiTh
npeaycMOTpeHbl cpeacTBa AN ObHapyXeHusa rasa v nogaym COOTBETCTBYHOLLEro curHana
TpeBorn. BbIxogHOE BEHTUMASAUMOHHOE OTBEPCTME EMKOCTUM [OKHO pacnonaraTbCs
B 6esonacHoM mecTe 1 ObITb 060pPYAOBaHO NraMenpepbiBaTENEM.

11.14 KoTnbl, ucnonb3ytolune rpys B KadecTBe TOMMNUBA, JOIMKHbI COOTBETCTBOBATb
cnegyowmm TpeboBaHUAM.

11.14.1 Kaxabli KoTen AOMKEH UMETb OTAENbHYIO BbITSXKHYIO LLIAXTY.

11.14.2 Tonka KOTNa [JOImKHa WMeTb (popMmy, MpefoTBpaLlalolyd BO3MOXHOCTb
0o6pa3oBaHUA 3aCTOMHbIX 30H, B KOTOPbIX MOXET CKannmMBaTbCs ras.

11.14.3 Tono4yHOEe YCTPOMCTBO OOJMKHO MO3BONATb CKUraTb HEOTENPOOYKTbI U METAH
KakK no OoTAenbHOCTW, Tak U OAHOBPEMEHHO.
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MepekntoyeHne ¢ ra3oobpas3HOro TONSMBa Ha XnaKoe He AOMMKHO Bbi3blBaTb M3MEHEHUS
pexuma paboTbl koTna.

[[@30TOMNOYHOE YCTPOMUCTBO [AOMKHO ObiTb 060pygoBaHO 3ananbHom hopCcyHKoN,
paboTatloLen Ha XXMOKOM TOMnBe.

TonoyHble YCTpOMCTBA [LOMKHbI MMETb ONOKMPOBKY W He OTKIOYAEMY 3aluuTy,
ykasaHHble B 5.3.2 — 5.3.4 yactu X «Kotnkl, TennoobmeHHble annapartbl M cocyabl NoA
nasneHnem» NpaBun knaccudukaumm.

11.14.4 Ha kaxgon Tpybe nopgsoga ra3oobpasHOro TtonnmBa K (POPCYHKE OOSDKEH
ObITb NPEAYCMOTPEH PYYHOM NEPEKPLIBAIOLLNIA KnanaH.

[omkHa ObITb NpeaycmMoTpeHa npoAdyBKa ras3oBbiX TpybonpoBO4OB, BeAyLMX K
dopcyHKam, Npy NOMOLLM MHEPTHOrO ra3a unun napa npu HepaboTatoLen POpPCyHKe.

11.14.5 YcTtponctBa perynupoBaHusi, 3awuTbl, ONOKMPOBKM W  CUrHanu3auum
aBTOMAaTMYECKUX TOMOYHbIX YCTPOWUCTB LOSMKHbI YA0OBNETBOPSAThL TpeboBaHusam 4.3 yactn XV
«ABTOMaTM3auna» Npasun knaccudukaumn.

11.15 Ocobble TpeboBaHMA K ABUratensiMm BHYTPEHHero CropaHus,
paboTarowmm Ha ra3oobpasHom Tonnuee.

[ByxXTONNMMBHBIMK ABUraTeENs MU SBASAIOTCS Takue ABUratenun, KoTopble WCMONb3yHT
razoobpasHoe TONMMBO (C BOCMNaMEHEHUEM XUOKAM TOMNMMBOM) U xuakoe Tonnmeo. lMog
XUAOKAM TOMAMBOM MOHMMAKTCH Kak AUCTUNNMPOBAHHbIE, TaK U TsXKenble copTa TOonnmBea,
BKNoYas MasyT. [a3oBbiMM OBUratensaMm SBMSKTCA OBUraTenun, MUCNosb3ylowme TOoNbKo
rasoobpasHoe TOonnmeo.

11.15.1 YcTtponcrso.

11.15.1.1 Ecnu ra3 nogaetcs B BUOE CMECU C BO3OYyXOM Yepe3d obLnin KOnnekTop, To
nepen Kaxgon u3 rofioBoK LUMIMHAPOB AOMMKEH ObiTb YCTAHOBIEH Mname3agepXuBatowmi
KnanaH.

11.15.1.2 Kaxabi gBuratenb AOMKEH UMETb OTAENbHbIN TPpyOONpoBOA ra3ooTBOAHOW
CUCTEMBI.

11.15.1.3 dopma TpybonpoBoaa rasooTBOAHOW CUCTEMbl AOMKHA NPEenaATCTBOBATb
noboMy CKONNEHUIO HeCropeBLlero razaoobpasHoro Tonnmea.

11.15.1.4 KonnekTopbl BMYCKHbIX OTBEPCTUW ANA BO3AdyXxa, NpogdyBaemble Kamepbl U
KapTepbl AOMKHbI 6biTb 060pyAOBaHbl COOTBETCTBYIOLWMMN cUCTEMamMn cbpoca aasrneHus,
€Ccnn ABuratenu He CKOHCTPYMPOBaHbl AN BblAepXuBaHus Hambonbluero AasreHus,
BO3HMKAIOLLIErO BCEeACTBME BOCMSIAaMEHEHUs1 yTevyek rasa. BbixogHble OTBEPCTUA CUCTEM
cbpoca pOaBneHWst OOMKHbI ObiTb BbiBEAEHbl B O0e3onacHoe MeCcTO CTeM, uYToObl
He NPUYMHUTL Bpeda nepcoHarny.

[omkHa ObITb NpedycmoTpeHa yaobHas cuctema cbpoca faBneHust U3 BMYCKHbIX
KOSMEKTOPOB BO3A4yxa, NPOAYBOYHbIX MPOCTPAHCTB WM BbLIXSIONHOW CUCTEMbI, €CfiM OHU He
paccuvMTaHbl Ha  Hauxygwme  crnydanm  U3bbITOMHOMO  JaBfeHuMs  Uu3-3a  yTeuek
BOCMMNaMeHAeMOro rasa unm 9TO onpaBOaHO KoHuenuuen 6e3onacHoOCTM aBuratens.
MoapobHas oueHKa MOTEeHUManbHOM OMaCHOCTM M3OLITOYHOrO AaBfieHUss BO  BMYCKHbIX
KonnekTopax Bo3fyxa, NPoAyBOYHbIX NPOCTPAHCTBAX M BbIXMOMHOW cucTeMe AormkHa ObiTb
npoBedeHa M oTpaxeHa B KoHuenuuu 6e3onacHoctTn asuratens. [pegoxpaHuTernbHble
KrnanaHbl OT B3pblBa B KapTepe B COOTBETCTBUM C TpeboBaHusMn npasuna 27.4 rmasbl |l-1
CONAC c nonpaBkamu, BHeceHHbiMy pesontoumamm UMO pgo MSC.436 (99), cumTatoTcs
npurogHeiMM Ang pabotbl ABuratens Ha rase. [nsa gsuratenen, He nognagarolmx nog
OencTBme ykasaHHOro npasuna, Heobxoanmo NPoBecTy NOAPOOHYH0 OLIEHKY NOTEHLNaNbHON
OMacHOCTW CKOMJIEHUS TOMNMAMBHOIO ra3a B KapTepe.

11.15.1.5 Kaxgbin gBuratenb JommkeH ObiTb obopygoBaH cucTeMamy rasooTBoAa,
He3aBMCUMbIMW OT APYrMX ABuUratenen, ons kKapTepos, NOA40HOB U CUCTEM OXMaXaeHus!.
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11.15.2 O6opynoBaHue 3aXuraHus.

11.15.2.1 Jo nogaum razoobpasHoro Tonnvea AOMKHO ObITb MPOBEPEHO Haanexaliee
OYHKLMOHMPOBAHNE CUCTEMBI BMPbICKA XMOKOro TONMAMBa AN KaXaoro aosuratens.

11.15.2.2 ina asuraTenen C UCKPOBbLIM BOCMMaMEHEHWEM B Crlyyae, ecrnv cuctema
MOHUTOpPMHra paboTbl ABuratensa He obHapyXuna 3aXuraHms 3a XapakTepHbln Aans
apuratens nepuvog BPEMEHU Nocne OTKPbIBAHWS KnanaHa nogayun rasoobpasHoro Tonnuvea,
nogaya AofkHa OblTb aBTOMaTMYECKUM MpepBaHa, a [LEWCTBMS MO 3anycKy nBuraTens
npekpaileHbl. Heobxogmmo ybeauTbcs B TOM, 4TO ntobas cMecb HecropeBllero rasa
yhaneHa n3 cucteMbl Bbinycka.

11.15.2.3 Ina OBYXTOMMAMBHLIX ABuratenen, obopyaoBaHHbLIX CUCTEMOW BMpbICKa
Xnakoro  TonNnMmMBa AN 3aXWraHusa, OofmkHa  ObITb  NpegycMOTpeHa  cuctema
aBTOMAaTMYECKOro TMepeKkniovYeHnst crasa Ha KuMakoe TOonnvBo, obecnedunBarolas
MUHUManNbHOE U3MEHEHME MOLLHOCTU ABUraTesis Npu NepekntoyeHnn.

11.15.2.4 B cnyyae HeycTonumBown paboTbl gBuraTenen, o0opygoBaHHbIX, KaK YKasaHo
B 11.15.2.3, npn cxXuraHMM rasoodOpasHoro Tonnuea, ABUraternb AOIMKEH aBTOMAaTUYEeCKU
NepeKnioUNTLCS Ha PEXNM paboTbl HA XXUOKOM TOMNMMBE.

11.15.3 besonacHocCTb.

11.15.3.1 B npouecce OCTaHOBKM ABUraTtens nogaya rasoobpasHoro Tonnuea AOMKHa
ObITb @aBTOMATUYECKM MpeKpalLleHa A0 npekpaLleHns paboTbl UICTOYHMKA 3aXKUTaHUS.

11.15.3.2 JomkHbl GbITb NpegycMOTpPEHbl CpeacTBa ANl Toro, 4tobObl OO Hadvana
npouecca 3axuraHusi B CUCTEME BLIX/OMHbIX ra3oB ObiNno o0becneyeHoO OTCYTCTBME
HecropesLlero razaoobpasHoro Tonnmnea.

11.17.3.3 [a300TBOAbLI M3 KapTepoB, MNOAAOHOB, MPOAYBAaEMbIX KamMep W CUCTEM
oxXnakgeHust OOrmkHbl OblTb 0b6opydoBaHbl cpeacTBamu oOGHapyXeHust rasa (cMm. pasg. 6
yacTtun VIl «kKOHTpOonbHO-n3MepuTenbHbIe YCTPONCTBAY ).

11.17.3.4 KoHCTpyKumMen pauratens AofkHa ObiTb nNpefycMOTpeHa BO3MOXHOCTb
HENpPepbIBHOrO CreXeHusl 3a BO3MOXHbIMW UCTOYHMKAMKU BOCMSIAMEHEHUS BHYTPU KapTepa.
MpunbGopbl, yCTaHOBMNEHHbIE BHYTPU KapTepa, AO/MKHbI OoTBevaTb TpeboBaHuaM pasg. 2
vyactn VIl «3nektpuyeckoe obopyaosaHue».

11.17.3.5 JomkHO ObiTb NpPeaycMOTPEHO CPeacTBO CrexXeHus u  obBHapyxeHus
HEMoSIHOro CropaHuMst WNU MpOoMycka 3aXuraHus, pes3yrbTaTOM KOTOPbIX MOXET CTaTb
nonagaHne Hecropesllero rasoobpasHOro TOoMAMBa B BbINYCKHYIO CUCTEMY B Xode
akcnnyataumn. B cnyyae obGHapyxeHusi 3TOro nogaya ra3oobpasHoro TonnvBa LOSbKHA
OblTb NpekpalleHa. NMpubopbl, ycTaHaBNMBaeMble B CUCTEME BbIMyCKa, OOMKHbI OTBEYaTb
TpeboBaHuam pasg. 2 yactu VIl «Bnektpuyeckoe obopynoBaHue».

12 ACMNbITAHUA

12.1 McnbiTaHMA KOMMNOHEHTOB TPYOONPOBOAOB M HAaCOCOB A0 YCTaHOBKU Ha
cyAaHe.

12.1.1 KnanaHsbl.

12.1.1.1 WcnbiTaHua  KnanaHoB cuctem  TpybonpoBoAOB  AOMKHbI — OTBEYaTb
TpeboBaHmam 21.1 4vactm VIII «Cuctembl n Tpybonposoabl» [MpaBun knaccudukaumm.
Kpome TOro, ana apmatypbl KnanaHoB rpy3oBov CUCTEMbl U TpybonpoBodoB, codepXaLlmx
npw aKcnyaTauum rpys unmn napbl rpysa, OMmKHbl OblTb MPOBEAEHbI TUNOBbLIE N MPUEMOYHLIE
ucnbiTaHWA, Kak aTo ykasaHo 8 12.1.1.1.1 1 12.1.1.1.2.

12.1.1.1.1 TunoBble NUCNbITaHUS KOMMNOHEHTOB TPYOONPOBOAOB.

12.1.1.1.1.1 Kaxxgbln TuUN KnanaHa, npegHasHavyeHHbIn A  UCMONb30BaHMS Npu
paboyen Temnepatype Huxe —55°C, gomkeH 6biTb 040OPEHHOro TMNa 1 NPOWTU Npoueaypy
TUMNOBbLIX WUCMbITAHWW. TWUNOBbIE WUCNbITAHUA ANA BCEX KranaHoB [OIDKHbI MPOBOAUTHCS
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B MPUCYTCTBMM WMHCMeKkTopa Pernctpa wn [OOmKHbI BKNOYaTb NPOBEPKY paboTbl npwu
Temnepatype He MeHee MUHUMarbHOW pacyeTHOW TeMnepaTypbl U JABMEHUN HE HUXE, YEM
MakcMmarnbHoe pacdeTHoe paasneHue. [lponyckHasi CnOCOBGHOCTb MNpeAoXpaHUTENbHbIX
KnanaHoB, nognagawowmx nog gencrene 3.16, pomkHa OblTb  cepTudumumMpoBaHa
AOMUHUCTpaumen unm Pernctpom, AOEUCTBYHOWMUM OT ee UMeHW. [Ons apyrux Tunos
KfanaHoB, MPOM3BOAUTENb LOMMKEH cepTUdULMpOBaTh MMApPaBIMYECKNE XapaKTEPUCTUKK
KfanaHoB Ha OCHOBaHWW WUCMNbITaHWUA, MNPOBEOEHHbIX B COOTBETCTBUM C NPU3HAHHBLIMMU
CTaHOgapTamu. TunoBble WUCMbITAHUA AOOSMKHbI BKMOYATb MAPABNUYECKOE MWCMNbITaHUEe
Kopryca knanaHa gasneHuvem, paBHbiM 1,5 pacyeTHOro faereHusi, a Takke KpUOreHHble
UcnbITaHUs, BKIOYawLwee (QyHKUMOHANbHYIO MNPOBEPKY paboThl MM MNPOBEPKY LaBfEHUs
cpabaTbiBaHUs1 NpeaoXpaHNTENbHbIX KnanaHoB. [JononHNUTENBHO AN BCEeX KnanaHoB, KpoMe
npeaoxpaHUTenbHbIX, OMKHA ObiTb NPOBEPEHA rePMETUYHOCTL MPY AaBNeHUKn, paBHoM 1,1
pacyeTHOro gaBneHus.

Mpn TMNOBLIX NUCMbITAHUSAX:

A Kakabli M3 TMNOpa3MepoB KrnanaHoB AOMMKeH ObiTb NOABEPrHYT UCMbITAHUSAM Ha
repMeTUYHOCTb NPW pasHoHaNpaBNeHHOM MOTOKE WM pasHblX TemrnepaTtypax BO BCEM
AnanasoHe 3HavyeHun paboyvero gaBneHusl, NU3MEHSIOLWErocs Yepes MHTepBanbl, BAOTb 40
HOMWHamNbLHOro pacyeTHOro AaeBlfeHUsa KnanaHa. B xoge vcnbiTaHWi OOMKHO NPOBEpPATLCSA
yoosneTsoputenbHoe (PyHKLUMOHNPOBaHWE KranaHa;

.2 pacxogq MM NPOU3BOAUTENIBHOCTb  AOMMKHblI  OblITb  cepTUdUUMPOBAHbI
B COOTBETCTBMM C NPU3HAHHBIM CTaH4APTOM AN KaXX4oro U3 TMnopa3sMepoB KnanaHos,

3 NoaBepP)KeHHble OENCTBUIO AAaBNEHUS KOMMOHEHTbl AOIMKHbI OblTb WUCMNbITAHbI
JaBreHneM, CoCTaBnaLWMM MO MeHbLen Mepe 1,5 pacyeTHOro; u

4 Ona KrnanaHoB aBapuUMHONO OTKMYEHUS cuctembl ESD, W3roTOBMEHHbLIX W3
mMartepuanoB C TemnepaTypon nnaeneHuns Hwke 925 °C, TUNOBblIE UCMbITAHUA OOSTKHbI
BKNOYaTb UCMbITaHME Ha orHectomkocTb. K knanaHam ESD c¢ getanammn n3 martepuanos
Cc TemnepaTypon nnaeBneHna Hmwke 925 °C He OTHOCATCHA KianaHbl, B KOTOPbLIX Takue
MaTtepuarnbl UCNOMb3YTCA TOMBbKO B KOMMOHEHTaX, MOOMKa KOTOPbIX HE MOXET NPUBECTU K
HapyLUEeHUIO rTepMETMYHOCTU KOopryca KrnamaHa unu nioTHOCTM ero 3anvpaHusi, Hanpumep,
pe3nHOBOE MOKPbITUE PYKOATOK.

12.1.1.1.2 lNpnemMoyHbIe NCNbITaHKS.

12.1.1.1.2.1 Bce «knanaHbl [[OMKHbl ObiTb UCMbITAHbl B MNPUCYTCTBMM MHCMAEKTOpPa
Pernctpa Ha cteHge wusrotoBuTtens. O6a3aTtenbHOe MPUCYTCTBME MHCMEKTopa Ans
N30NMNPYIOLWLMX MaHOMETPOBbIX KNanaHoOB HOMMWHaMNbHbIM AuamMeTpom He 6onee 25 mMm
He TpebyeTca. WcnbiTaHuMa [OMKHbI  BKNKOYATh MMApaBfMyeckoe UChbITaHue Koprnyca
KnanaHa gasneHuem, pasHbiM 1,5 pac4yeTHOro gaBneHust Ans BCEX KnanaHoB, NMPOBEPKY Ha
NIAOTHOCTbL cefflia U WToKa KnanaHa fasrieHnem, paBHbIM 1,1 pacyeTHOro gaBneHus ans
BCEX KranaHoB (KpoMe npenoxXpaHuUTenbHbIX), a Takke KPUOreHHble WCNbITaHus,
BKNtovaroLme (OyHKLMOHaNbHYO NPOBEPKY U NPOBEPKY NNOTHOCTM He MeHee 10 % knanaHoB
(kpome npenoxpaHUTENbHbBIX) KaXaoro Turnopasmepa, €CnNu OHW npefHas3HayveHbl Ans
paboTtel npu Temnepatype Huxe =55 °C. [laBneHuMe OTKpbITUS  KaXgoro
npegoxpaHUTENbHOro KrnanaHa gOMmkKHO 6bITb NpoBepeHo Npu Temnepatype +25+10 °C.

Kak anbTepHaTuBa, e€ecnuM TOro TpelbylT COOTBETCTBYIOLIME  M3rOTOBUTENM,
OCBUAETENBCTBOBAHME KNanaHoB MOXET ObiTb BbIMNOMHEHO NPU YCNOBUM, YTO:

A KnanaHbl 0gobpeHbl B COOTBETCTBMM € TpeboBaHmsamn 12.1.1.1.1 ona knanaHos,
npegHasHadeHHbIX A4ns paboTbl Npyu TemnepaType Huxe —55 °C;

.2 Ha npeanpuaTnmn aencrteyert npu3HaHHas cuctema KayecTBa,
cepTudmumnpoBaHHas Pernctpom v nognexailias nepmognydeckmm npoBepKam;

3 nporpaMma ynpaBfeHuUsi KavyeCTBOM MPEAnpuUsaTUS COLEPXKUT TpeboBaHua o
npoBedeHnN rMapaBnnMYeckMx UCMbITaHUA Kopryca KaXgoro KnanaHa faBfieHUEM, paBHbIM
1,5 pacyeTHOro gaBneHus U NPOBEPKN Ha MMOTHOCTb Ceden W LUTOKOB KnanaHoB (Kpome
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npeaoxpaHuTenbHbiX) AaBneHveM, paBHbiM 1,1 pacdyeTHOro paaeneHuss npu pabouyen
Temnepatype. [JaBneHne OTKPbITUSA KaXOoro npeaoxXpaHuUTENbHOro KrnanaHa AOSMKHO ObiTb
npoBepeHo npu Temnepatype +25+10 °C. CBeageHnst 06 MCNbITAHUSX OOIMKHbI XPaHUTbLCS
N3roToBUTENEM;

4 KpWOreHHble NcnbiTaHNS KnanaHoB (kpome NpeaoXpaHnTENbHbIX),
npegHasHadeHHblXx and paboTel nNpu  TemnepaTtype Hwxke -55 °C, Bknwovarowwme
PYHKUMOHAmNbHYIO MPOBEPKY M MNPOBEPKY MMOTHOCTM He meHee 10 % KnanaHoB Kaaoro
TMNopasMepa, BbINOSHEHbI B MPUCYTCTBUM MHCNEKTOpa PerucTpa.

12.1.2  CunbdOHHbIE KOMMEHCATOPBI.

12.1.2.1 CunbdoHbl Kaxgoro Tuna, WCNoNnb3yemble B rpy3oBOM TpybonpoBoae,
pacnonoXXeHHOM BHE rpy30BOW €MKOCTU W, ecnu TpebyeTcsi, BHYTPU HUX, OOMKHbl OblTb
NnoABEPrHyTbl CNeayLUM TUNOBBIM UCTbITAHUSAM:

.1 anemeHT cunbdoHa, He NOABEPrHYTbI NpeaBapuUTESNIbHOMY CXaTui, OOSDKEH
ObITb UCMbITaH AaBNeHWeM, NPEBLILWAOLWNM pacyeTHOe He MeHee 4YeM B 5 pas, B TeyeHue
He MeHee 5 MyH, 6e3 nosiBNeHns paspbiBa;

.2  TWMOBOE paclUMpUTENbHOE COEAWHEHME CO Bcen apmaTypoun (dnaHubl, CBA3W,
LWapHUPbI) OOMKHO ObITb UCMbITAHO AaBfeHNEM, B 2 pa3a NpeBbILWALWNM pacyeTHoe, nNpwu
KpamHUX MOMOXEHUAX CMELLEHUS, KOTOPblE PEKOMEHA0BaHbl N3rOTOBUTENEM U NPU KOTOPLIX
He BO3HWKaeT OCTaTOuHbIX Aechopmanmi.

B 3aBucumocTM OT npuMmeHsieMbix MatepuanoB Peructp MoxeT notpebosaTtb
NpoBeAEHNS UCMbITAHUI NPU MUHMMAaNBHOM pacyeTHOM TemMnepaTtype;

.3 UMKNMYeckne ucCnbiTaHMs ansg  ydyeta TEepMUYECKMX CMELUEHUA  [OSDKHbI
NpoBOAMTLCA Ha MOMHOCTbIO COOPaAHHOM COeAMHEeHUW, KOTOpoe [AOSMKHO YCMEeLHO
BblAepXaTb MO KpanvHen Mepe CTONbKO LMKIMOB B YCMOBUAX AaBreHwus, TemnepaTypbl,
OCEBOr0 CMeLLEeHUs, BpawaTenbHOroO M MOMEPEYHOro CMELLEHWUN, CKOMbKO WX MOXEeT
BO3HWKHYTb B NpoLecce aKcnnyaTauuu.

NcnblTaHnss Npy KOMHaTHOW TemnepaType AOMyCKalTCa M B TeX Cryyasix, €Crlv OHMU
OyayT npoBeaeHbl B TOM e 06beMe, YTO M UCnbITaHusa Npu paboyern Temnepartype;

4 UMKNUYecKMe WUCnbITaHua Ha yctanocte (0T gedopmaumm cygHa) OOSDKHb
npoBOAMTLCA Ha MNOSMHOCTbIO CcobpaHHOM coeavHeHun 6e3 BHYTPEHHEro AaBreHus
nocpeacTBOM CMeLLeHMs CuNbGOHOB, COOTBETCTBYHOLLErO AfMHE KOMMeHcauum Tpybbl, no
KpanHen mepe gns 2000000 uuknos npu 4yactoTe He 6onee 5 UMKNOB B cekyHAy. Takue
ucnbiTaHua TpebytoTcAa TOMbKO B TEeX Chnydasix, Korga pacnonoxeHwe Ttpybonposoaa
NO3BOSIAET NPAKTUYECKN ONpeaenunTb Harpy3k1 oT gedopmauum cygHa.

12.1.3 MpenoxpaHnTenbHbIE KnanaHbl.

12.1.3.1 TpepoxpaHutenbHble KrhanaHbl [PYy30BbIX €MKOCTEW, NpeayCMOTPEHHbIE
cornacHo 3.3.2, OOMKHbI ObiTb MUCNbITaHbl ANA NOATBEMKAEHUSA MPOMNYCKHOW CNOCOBHOCTH,
Tpebyemon B 3.6. Kpome TOro, Kaxablin knanaH AormkeH ObiTb UCMbITaH C LEenblo NPOBEPKU
€ro OTKpbIBaHWS NPU YCTaHOBOYHOM AaBfeHnn N MUHUMansHou paboyen Temneparype:

+10 % ans naenenna 0 — 0,15 MMa (0 — 1,5 krc/cm?);

+6 % ansa gasnexus 0,15 — 0,3 MMa (1,5 — 3,0 krc/cm?);

+3 % onsa gasnenus 0,3 MIMa (3 krc/cm?) v Bbilue.

MpenoxpaHuTenbHble KnanaHbl [OMMKHbI  OblTb  MPOBEPEHbI U ONSIOMOMPOBAHDI
nHcnektopom Pernctpa. CooTBeTcTBYOWas 3anncb 06 3ToM genaeTcsa B akTe, BbljaBaeMoM
Ha cygHo. B akTe ykasbiBaeTCsl Takke MakCMmarbHO JOMYCTUMOE YCTaHOBOYHOE OaBrieHue
npegoxpaHnTEsbHbIX KranaHoB.

12.1.4  [py3oBble HACOCHI.

12.1.4.1 Twunosble UCMNbITAHUS.

12.1.4.1.1 Hacocbl kaxgoro Tunopasmepa AoMmKHbl 6bITb 040BpEeHHOro Tuna v NponTH
npoueaypy TUMOBbIX UCMbITAHWMI B NPUCYTCTBUKM MHcnekTopa Pernctpa. Bmecto TmnoBbIX
NCNbITaHUN MOXeT BObiTb PAaCCMOTPEH NPeACTaBMEHHbIN NPOM3BOAUTENEM MOSNOXUTENBHbIN
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ONbIT 3JKCNyaTauun CyLWeCTBYIOLWEN KOHCTPYKUMM Hacoca, opobpeHHon Peructpom.
Tunosble UCNbITAHUSA OOSDKHbI BKIOYMATb rMapaBnuUYeckoe WUCMbITaHWE Koprnyca Hacoca
AaBrneHneM, paBHbiM 1,5 pacyeTHOro AaBreHns M NpoBepky nogayun. [Ons norpyxHbix
HacCOCOB C MPMBOAOM OT MOMPY>XKHOrO anekTpoaBuraTensa npoBepka nogavv ormkHa 6biTb
BbIMOMHEHa C MPOEKTHOW Cpedon UM CO Cpefor C TeMnepaTtypon HuKe MUHUManbHOM
paboyen Temnepatypbl. [Na  MNOrpyXHbIX HaAcoCOB CMPUMBOAOM  OT ABuratens,
pacnonoXeHHoOro Ha nanybe, yepe3 NPoxoAsdwWwMh CKBO3b nanyby Ban npoBepka nogayu
MOXeT ObITb BbINOMHEHa BOAOW. [JONONHUTENbHO, ANs HAacOCOB AOMKeH ObiTb NMpoBeaeH
TeCT Ha BpalleHue, Npu KOTOPOM HeOBXOANMO NPOAEMOHCTPUPOBATL YAOBNETBOPUTENBHYHO
paboTy 3a30pOB B NOALWMMNHUKAX, W3HOC Konew W YNNOTHUTENbHbIX YCTPOWUCTB NpwU
MUHUMarnbHOW paboyen Temnepatype. [ns BbINOMHEHMA TecTa Ha BpalleHne He TpebyeTtca
MOSHOW ANWHbI Bana, HO OHa AOMkHa OblTb AOCTATOYHOM M BKIKOYATb, MO MEHbLUEN MeEpe,
OAVH MNOAWWMHUK U YNIIOTHUTENbHOE YCTPOWCTBO. [locne 3aBeplueHMs UCMbITaHUA Hacoc
OOIKEeH ObITb OCBMAETENBCTBOBAH B pa3obpaHHOM BUAE.

12.1.4.2 TlpueMoyHble UcCnbITaHUS.

12.1.4.2.1 Bce Hacocbl OOMKHbI ObITb UCMbITAHbI B MPUCYTCTBMM MHCNEKTopa Pernctpa
Ha cTeHde wu3roToBuTend. McnbiTaHWa OOMXKHbI BKMAOYaTb rMapaBriMyeckoe UChbliTaHue
Kopryca Hacoca gaBneHuem, paBHbiM 1,5 pacyeTHOro gaBreHust 1 NpoBepky nogayv. [Ons
NOrPY>KHbIX HACOCOB C MPMBOAOM OT MOrPYKHOrO 3nekTpoasuraTens npoBepka nogayu
OOIDKHA OblTb BbINOMIHEHA C NPOEKTHOW Cpegon WM CO CPedov C TemnepaTypor HUXe
MUHUMarnbHOW paboyen Temnepatypbl. [na NOorpyXHbIX HACOCOB C NPUBOAOM OT ABuUraTtens,
pacnonoXeHHoro Ha nanybe, Yyepe3 NpoxoAddwMn CKBO3b nanyby Ban npoBepka nogauyn
MOXeET BbITb BbINONIHEHA BOOOW.

Kak anbTepHatMBa, ecnu TOro TpebylT COOTBETCTBYKOLIME  U3rOTOBUTENM,
OCBUOETENBCTBOBAHME HACOCOB MOXET ObiTb BbINOMHEHO NPY YCNOBUM, YTO:

A Hacocbl oa0bpeHbl B cooTBeTCcTBUMM ¢ 12.1.4.1;

.2 Ha npeanpuaTun aencrteyert npusHaHHas cuctema Ka4yecTBa,
ceptucmumposaHHas Pernctpom u nognexatiias nepmoanyeckmum nposepkam;

.3 nporpamMmma ynpasneHus KayecTBOM nNpeanpuatus cogepxut TpeboBaHus o
NpoBedeHUN rnapaBnUYEcKMX UCMbITAHUW  KOpryca KaXOoro Hacoca [aBlieHUeEM,
paBHbIM 1,5 pacyeTHOro [AaBneHus W NPOBepKy npousBoauTenbHocTn. CeegeHus 06
UCMbITAHUAX AOMKHbI XPaHUTLCA U3rOTOBUTENEM.

12.2 UcnbiTaHnA rpy30BbIX cUCTEM U TpybonpoBoaoB Ha GopTy.

12.2.1 lMocne wu3rotoBneHus BCe rPy30Bble W TexHorornyeckne TpybonpoBoabl
OOIDKHbl OblTb MOABEPrHYThbl TMAPABANYECKM UCMbITAHUAM [aBrieHueMm He meHee 1,5
pacyeTHoro gasneHusi. OgHako ecnu cucTembl TPyBONPoOBOOOB UMK UX YacTWM NOSTHOCTLIO
N3roTOBMEHbl M OCHALLEHbl BCEW apMaTypoW, rMapaBfiMdecKMe UCNbITaHus MoryT ObiTb
npoBefeHbl OO0 YCTaHOBKM Ha cyaHe. lMpy 3TOM CBapHble COeOUHEHUS!, BbIMOMHEHHbIE Ha
OopTy cyadHa, MCMbITbIBAOTCA rMOpaBfMYEeCcKUM [aBrieHMem He meHee 1,5 pacdeTHoro
JasneHus. Ecnu Boda He MOXeT TMPUMEHATbCA W neped  nepefaden  cUCTEMbI
B 3KCnnyaTaumio TpybonpoBoAbl He MOryT OblTb NPOCYLUEHbl, anbTePHATUBHbBIE XMOKOCTU
Unu cpeacTsa And MCMNbITaHMW JOIKHbI ObITh NpeactasneHbl Pernctpy ona ogobpeHus.
Mocne cbopkn Ha cydHe Kaxgas cuctema rpys3oBbiX M TEXHOMOrMYeckux TpybonpoBoaos
AOSKHA ObITb MCMbITaHa Ha repMETUYHOCTb AaBNEHNEM, BENMYMHA KOTOPOro HasHavaeTcs
B 3aBMCUMOCTM OT cnocoba ucnbiTaHUss W UCMbITaTENbHON cpenbl (BO34yX, ranoreH,
WHEPTHbIA ra3 un T1.4.).

12.2.2 Bce cuctembl TpybonpoBOAOB, BKMKYAs  KnanaHbl, apmaTypy MU
obopygoBaHve Ans onepauui C rpysoM M napamu rpysa, OOSMKHbl OblTb NOABEPrHYThI
UCnbITaHNAM B paboumx YCroBUSX MpPM  HOPMAasbHbIX  SKCMfyaTaUMOHHbIX  YCIOBUSAX
He no3gHee, 4YeM BO Bpems nepBon norpyskn (cm. 8.7 yactu Il «[dononHuTenbHble
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OCBNOETENBbCTBOBAHMSA CYAOB B 3aBUCMMOCTM OT UX Ha3Ha4YeHWss U maTepuana Koprycay
MpaBun KNaccumKaunNoHHbIX OCBMAETENLCTBOBAHMI Cy40B B SKCMnyaTaumm).

12.2.3  TpybonpoBofbl, B KOTOPbIX MpW 3KCMfyaTauun He COAEPXKUTCS XUOKAN Tpy3
UM ero napbl, OOMKHbI OblTb NOABEPrHYTbl UCMbITAHUAM, YKasaHHbIM B 21.2 yactu VI
«Cucrtembl 1 Tpybonposoabl» NpaBun knaccudmkaumnm.



lpasuna knaccughukayuu u nocmpouliku cydos 051 Mepe8o3KU CXUXEHHbIX 2a308 HalugoM
(4acmb VII)

133

YACTb VII. NIEKTPUHECKOE OBOPYAOBAHUE

1 OBLUME NOJNOXEHUA

1.1 O6nacTb pacnpocTpaHeHus.

111 TpeboBaHNA HaCTOSALWEN 4YacTM PaCnNPOCTPAHSIIOTCS Ha  3neKkTpudeckue
YCTaAHOBKM W OTAErNbHblE BUAbl dneKkTpuyeckoro obopyaoBaHUsA Cy4oB, NpeaHasHa4YeHHbIX
ONA NepeBO3KN HanNMBOM CXWXKEHHbIX ra3oB U OpYyrMx BeLLeCTB, ykasaHHbIX B 1.1 yacTtu |
«Knaccudmkaums» lNpasun LG, n gononHsaT TpeboBaHus 4vactm Xl «3nektpuyeckoe
o6opynoBaHue» NpaBun knaccngukaumm.

1.1.2 HononHutenbHo Kk nepeuuncneHHomy B 1.3.2 yactm Xl «3Onektpunyeckoe
obopygoBaHue» [lpaBun knaccudukaumm OCBUOETENbCTBOBAHUIO Ha CyAHE MNOONEXUT
anekTpuyeckoe obopynoBaHue:

1 rpysocogepallien CUCTEMbI;

2 yCTaHOBOK NOBTOPHOIO CXWXEHUS rasos;

3 CMCTEMbl UHEPTHbIX ra3oB.;

4 cUCTeMbl perynupoBaHnga JaBneHnsa n tTemnepaTypbl rpyaa;

.5  npuBOOOB M cUCTEM YNpaBreHNs OXNaxXaeHNeM CXUKEHHbIX ra3os;

6  rpy3oBbIX HACOCOB N KOMMPECCOPOB;

7  CUCTEM BEHTUNALUKU B3PbIBOONACHbLIX MOMELLEHNA N BO3AYLUHbIX LLUMO30B;

.8  cuctem namepeHus, curHanmsaunm n nHauKauuu:

.8.1 ypOBHSA rpysa B rpy3oBblX eMKOCTHX;

.8.2 Temnepatypbl B rpy30BbIX TpybonpoBoaax;

.8.3 [paBneHus B rpy30BbIX EMKOCTSIX U TpybonpoBoaax;

.8.4 paBneHust B cucTemMax BeHTUnNAUuKM, obecnedmBaloWnx M3ObITOYHOE AaBrieHue
B BO3AYLUHbIX Lunto3ax, nomeLleHusX, obonoykax B3PbIBO3ALLULLEHHOrO
anekTpoobopynoBaHus;

.8.5 KOHUeHTpaumn napoB rpy3a (rasa) B KOHTPONMPYEMbIX MOMELLEHMAX U
NPOCTpaHCTBaXx;

.8.6 yTeuku rpysa;

.8.7 Hanuums Boabl B MexX6apbepHbIX MPOCTpaHCTBAX;

.8.8 B3pbLIBOONACHOW KOHLEHTPALUN U ONACHOIo YPOBHSA TOKCUYHOCTU ra3os;

.9  cuctem aBTOMaTUYECKOro U ANCTAHLMOHHOIO OTKMNIOYEHNS MPUBOLOB;

.10 cuctem  OUCTAHUMOHHOINO  YyMpaBfeHust  KranaHamu  YCTPOMCTB  oborpesa
KOPMYCHbIX KOHCTPYKLINIA.

1.1.3 B pononHeHne k 1.3.3 yactn Xl «Bnektpudeckoe obopynosaHue» [MpaBun
Knaccuukaumm ocCBUOETENbCTBOBAHUIO MNPU  M3rOTOBIIEHUU MOANEXUT 3NeKTpuYeckoe
obopynoBaHue rasoBo3oB LG, ykaszaHHoe B 1.1.2 HacTosWen YacTu.

1.2 OnpepeneHus U NOACHEHUS.

1.2.1 B3pbiBooOnacHble 30HbI U NPOCTPAHCTBA.

B3pbiBOONacHasa 30Ha — 30Ha, B KOTOPOM UMeeTca unm MoxeT obpasoBaTbCs
B3pblBOONacHas ra3oBas cMecb B obbeme, Tpebyowem cneunanbHbIX Mep 3awuTbl nNpu
KOHCTPYMPOBAHUM, U3rOTOBNEHUMN M SKCMyaTaL MM 3NEKTPOYCTaHOBOK.

B 3aBMCMMOCTM OT 4acTOTbl U OSIMTENBHOCTM NPUCYTCTBUSA B3PbLIBOOMACHOW rasoBOM
cpedbl B3pblBOOMNACHbLIE 30HbI MOAPa3AensaoTCcs Ha:

30Hy «0» — 30HYy, B KOTOPOW B3pblBOONacHasd rasoBas cpeja (CMeCb C BO34yXOM
roproumx BeLecTB B BMAE rasa, napa unm TymaHa) npucyTcTByeT 4YacTo, MOCTOAHHO UNn B
TeyeHue AnnTenbHbIX NepUoaos;
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30HY «1» — 30HY, B KOTOPOW CyLLECTBYET BEPOATHOCTb 06pa3oBaHUsA B3pbIBOONACHOM
rasoBon cpefbl (CMecu C BO3OYyXOM rFOpHYUX BellecTB B BuAe rasa, napa vnm TymaHa) B
HOpMasbHbIX YCOBUAX SKCMnyaTaumu,

30HY «2» — 30HYy, B KOTOpPOM BEPOSITHOCTb 00pa3oBaHMsi B3PbLIBOOMACHOW ra3oBOn
cpedbl (cMecu C BO3OyXOM [FOpHYMX BellecTB B BuAe rasa, napa unm TymaHa) B
HOpManbHbIX YCMOBUAX JKCNyaTauum MarnoBeposATHa, a eCcnn OHa BO3HUKaeT, TO
CyLLLeCTBYET HENPOAOIMKUTENTbHOE BPEMSI..

1.2.2 MpocTpaHCcTBa, B KOTOPbIX HaxOASATCS YCTPOMCTBA OOHapyXeHusa rasa, u
NPOCTpaHCTBa 4S9 YyTUNu3aumm ncnapstoLLLerocs rasa, UCNonb3yemMoro B kKayectse TOMMAuBea,
cooTtBeTcTBYylowero TpeboBaHuam pasg. 11 4vactm VI «Cuctembl n TpybonpoBoAabl»,
He paccMaTpuBaloTCs Kak B3pPbIBOOMACHbIE MPOCTPaHCTBA.

2 ANEKTPUYECKAA YCTAHOBKA

2.1 OOLme NonoXxeHus.

2.11 OneKTpnYEeCKMe YCTaHOBKM AOMKHbI ObiTb TaKMMM, YTOObLI CBECTU K MUHUMYMY
PUCK BOCMIIaMeHEeHNS 1 B3pbiBa JIEFKOBOCMIIAMEHSIIOLLLErOCS rpy3a.

2.1.2 OnekTpudeckoe obopyooBaHue unu kKabenu He JOIMKHbI YCTaHaBIMBATLCS

B ra3oonacHblXx MNPOCTpaHCTBax WnM 30HaX, kpome obopyaoBaHusi, Heobxoaumoro Aans
paboTbl B 3TUX 30HaX, NPW YCINOBUM BbINOSHEHUSI TPeGOBaHUN, U3MOXKEHHBLIX B HACTOsILLEN
YyacTu.

2.1.3 AnekTpudeckoe obopyanoBaHue, yCTaHaBnnBaemoe B ra3oonacHbix
NPOCTPaHCTBaX UMM 30HaXx, AOMKHO yaoOBNeTBopsATb TpeboBaHuaM MNpaeun LG u ctaHgapTa
M3K 60092-502 «3nekTpuyeckue YCTaHOBKM Ha cygax — TaHkepbl — CneumarnbHble

cBoOKCTBa», ObITb 0400OpPEeHHbIM Permctpom u gonywieHHbIM (T. €. MMeTb CBUOETENbCTBA)
anss  paboTbl BO B3pblBOOMAcHoW artmocdepe COOTBETCTBYHOLLEA  KOMMETEHTHON
opraHusaumen.

2.1.4 Cuctembl NOnNyyYeHuss U pacnpeneneHns 3NeKTPOSIHEPTMM U CBSA3aHHble
C HAMM CUCTEMBI YNPaBMEeHNS OOIMKHbI UMETb TaKyt) KOHCTPYKLMIO, YTOObI €UHUYHbBIA OTKa3
He npuBOAMN K NOTepe CnocobHOCTU NoaaepKMBaTb AaBreHVe B rPy30BbIX TaHKaX, Kak 3To
Tpebyetca B Yactn VI «Cnuctembl n TpybonpoBoabl», U TeMnepaTypy KOHCTPYKUUIA Kopnyca,
Kak 3710 Tpebyercsa BuYactu VI «XpaHeHue rpysa», B OONYCTUMbIX ANA HOPMarbHOW
akcnnyataumm npegenax. [lpoektaHT fgormkeH paspaboratb WM nNpeactaBuTb  Ha
cornacosaHne «AHanu3 nocneacTteui  OTKasoB» (B COOTBETCTBMM CO CTaHOApPTOM
M3K 60812).

2.2 AneKkTpuyeckoe obopyaoBaHMe BO B3PbIBOOMACHbLIX MPOCTPAHCTBaxX M
30Hax.

2.2.1 [Ona npaBunbHOro BblObOpa anekTpuyeckoro obopygoBaHus w  npubopos
B3PbIBOOMNACHbIE MOMELLEHNSI U NPOCTPAHCTBA AOMKHbI ObITb pa3aeneHbl Ha 30HbI, Kak 3TO
ykasaHo B ctaHgapte M3K 60092-502 «3nekTpuyeckme yCTaHOBKN Ha cyaax — TaHkepbl —
CneuuanbHble CBOMCTBA».

2.2.1.1 Bo B3pblBOOMACHLIX MPOCTPAHCTBaAX W 30Hax [AOMyckaeTcs ycTaHaBnvBaTb
anekTpudeckoe o6opyaoBaHMe TOMbKO B3PbIBO3ALLMLLEHHOIO WCMOMHEHMS, UMetoLee
cBugeTenscTBa (CepTudukaTbl) KOMMNETEHTHOW OpraHm3auMm O COOTBETCTBYHLLEM Buae
B3pbIBO3ALUNTLI, KaK Yyka3aHO Aanee. ABTOMATUYECKOE OTKMOYEHME 3NEKTPUYECKOro
obopynoBaHust Npy OBHapPY>XEHUM BOCMNIAaMEHSAOLLErocs rasa, B KayecTBe 3KBUBArIEHTHON
3aMeHbl MCNONb30BaHNIO 000PYAOBaHNS, HE YAOBNETBOPSIIOLLErO yYKkazaHHbIM TpeboBaHuaM,
He gonyckaeTcsi.
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2.2.1.2 Bo Bcex B3pblBOONACHbIX MOMELLUEHUAX W NPOCTPaAHCTBAX 30HblI «0O»
AOnycKaeTcsl yCTaHaBnMBaTb TOMbKO WUCKpobesonacHoe anekTpuyeckoe obopyaoBaHue u
kabenu, oTHocsLWMECH K 3TOMY 000pya0BaHUIO.

2.2.2 py3ocoaepxalime cCUCTEMbI.

2.2.21 B rpysocogepxallmMx cuctemax AornyckaeTcs YyCTaHaBnuBaTb MOrpyXHble
rpy3oBble Hacocbl M WX kKabenwn nuTaHma. [ormkHbl OblTb NpPegycMOTPEHbl YCTPOMCTBA
3alWnTbl, aBTOMaATUYECKN OTKINIOYaKoLLME INeKTpoABUraTeNn Npu CHKEHUN YPOBHS XNOKOro
rasaa Hwke [JOonycTUMoro. O3TW 3alMTHble YCTPOMCTBA MOryT ObiTb  BbINOMHEHDI
C UCNONb30BaHNEM HYYBCTBUTENbHbIX 3NIEMEHTOB, pearmpyoLwmx:

Ha CHWXKeHVe JaBneHns Npu pasrpyske Hacoca;

Ha CHWXeHMe TOKa HarpysKku anekTpoasuratens;

Ha JOCTWXEeHWe ONacHOro HU3KOrO YPOBHS CXUKEHHOrO rasa.

Mpun cpabaTtbiBaHMM 3aWnTbl AOMKEH 6bITb NpeaycMmoTpeH curHan AlNC B nomelleHum
nocta ynpaeneHus rpy3oBbiMu onepaumsmmn (MYFO). 3nekTpoaBuratenn MNOrPy>KHbIX
rPYy30BbIX HACOCOB JOSMKHbI UMETb YCTPONCTBA 3MNEKTPUYECKOro OTCOEANHEHNS OT NX CUCTEM
nutaHusa (BKMYas uaepbl MNUTaHUHA), 3TW  YCTPOWCTBA [AOMMKHbI 3abnaroBpeMeHHO
npvBOAMTBLCH B AeNCTBMUE Ha nepmnod paboTbl ra300TBOAHOM CUCTEMBI.

2.2.3 Fpy30Bble U HEKOTOPbIe UHbIE NPOCTPAHCTBA.

2.2.3.1 B rpysoBbiXx npocTpaHCTBax (eMKOCTAX), rae rpys  CoOoepXuTca
B rpy3ocofepxawmux  cuctemax, Tpebyowmx  BTOpuYHbIN - Bapbep,  gonyckaeTca
npoknagbiBatb kabenv NuTaHusa anekTpoasuraTenen NorpyXHbIX rpy30BbIX HACOCOB.

2.2.3.2 B rpysoBbIXx NpoCTpaHCTBax (EMKOCTAX), rae rpy3 CoOepXUTCHA B rpy30BbiX
cuctemax, He Tpebyowmx BTOpUYHOro Gapbepa, M B NPOCTPAHCTBAX, OTAENEHHbIX
OT rpy3ocogepaLimx npoCcTpaHCTB OAHOW ras3oHenpoHuUaemMon nepebopKon, gonyckaeTca
yCTaHaBnuBaTh criegytolee anekTpnyeckoe obopyaoBaHue:

TPaH3UTHbIE Kabenw;

OCBETUTENbHYI apMaTypy B3pPbIBO3ALUMULLEHHOTO WCMNOMHEHUS: € 060noykon noa
n3bbITouHbIM AaBneHneM (Exp) wunu B3pbiBOHENpoHMuaemon obonodkon (Exd). Cucrtema
OCBeLLEHMS JOMKHa COOTBETCTBOBAThL TpeboBaHUAM pasa. 9;

ANeKTpuyecKkMe AaTynkm U3MepeHusa ypoBHs, Npnbopbl nara, 9xonoTta, a Takke aHoabl
(anekTpogbl) cUCTEMbI KAaTOOHOW 3aWuUTbl C HanOXeHHbIM TOKOM. J3Tu npubopbl n
YCTPONCTBA AOSMKHbI UMETb ra3oHenpoHMLaemMble 06004KN.

B npoctpaHcTBax, OTAENEHHbIX ra3oHenpoHuuaembiMn nepebopkamy OT rpy3oBblX,
YKa3aHHbIX B HACTOSALLEM NYHKTe, A0MYCKaeTCs yCTaHaBNUBaTb:

anekTpoABuraTenM  B3pbIBO3ALMLLEHHOMO  UCMOMHEHWs  Ans  AUCTaHUWOHHOO
ynpaBneHnsa KnanaHamm rpy3oBon unu 6annactHon CUCTEMBI,

3ByKOBble  MpuvbOpbl  B3PbIBO3ALUULLEHHOTO  UCMOMHEHUS  CUCTEMbl  aBparbHOW
CUrHanusauuu.

224 NMomeLeHUsA rpy30BbIX HACOCORB U FrPY30BbIX KOMMNPECCOPOB.

2.2.4.1 OcseTutenbHble NPUBOPBI (CBETUMBHNKM) CUCTEMbI OCBELLEHUSA AOMKHbI ObITh
B3PbIBO3ALUULLIEHHOTO UCMOMHEHUA: € 060MnoYKkor nog us3bbiTodHbIM gaBneHnem (Exp) vnn
C B3pbIBOHeNpoHuuaemon obonoyvkon (Exd). Cuctema ocCBelleHUa [JormkHa nonyyatb
nuTaHWe, Kak MMHMMYM, OT ABYX (huaepoB. Bce BblkMwouvaTenun M 3awuUTHblE YCTPOMCTBA
OOIKHbI  pa3mblkaTb Bce nonwca wnn  gasbl, WU JOMKHbl  OblTb  PaAcnoONOXeHbl
B rasobe3onacHbIX NPOCTPaHCTBax.

2.2.4.2 JnektpogsuraTenu rpy3oBbIX HACOCOB UMW rPY30BbIX KOMMPECCOPOB AOSMKHbI
ObITb OTAENEHbI OT NOMELLEHUIN HACOCOB (KOMMPECCOPOB) ra3oHENpPoHULaemon nepebdopkomn
nnun nanyoon.

[ns UeHTPOBKM BanoB arfekTpoaBuratene M MNpPUBOLHBIX MEXaHM3MOB [OOJTKHbI
NPUMEHATLCA TMbkue MydTbl, UM ApPYrMe paBHOLIEHHbIE YCTPOWCTBA, W, AOMOMHUTESLHO,
COOTBETCTBYKOLME CanbHUKA ANA NPOXOXAEHUS BanoB 4epe3 rasoHenpoHuLaemMble
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nepebopkn mnu nanybbl. ITU anekTpoaBuratenn M COOTBETCTBYyKLee o06opynoBaHue
(nyckatenu u T. n.) 4OSMKHbI pa3mMellaTbes B ra3o6e3onacHbiX NPOCTpaHCTBaXx.

2.2.4.3 Ecnn nmeroTcs Takue IKCnryaTauMoOHHbIE WAW CTPYKTYpHble TpeboBaHus,
KOTOpble [enalT HEeBO3MOXHbIM peanus3aumio mMeTtoda, YykasaHHoro B 2.2.4.2, 10 ang
npueoda [OOIMKHbI MNPUMEHATLCA SneKTpoABuraTeny B3pbIBO3ALLMLLEHHOMO WCMOMHEHUS:
C MOBLILIEHHOWN HAOEXHOCTbIO NPOTUB B3pbiBa (EXxe), C B3pbIBOHENPOHMLAEMON 0B0I0UKOM
(Exd), c obono4kon nog n3bbIToUHbIM AaBneHnem (Exp).

2.2.44 3BykoBble npnbopsbl aBparibHOWn curHanusauumm OOMKHbI ObITb
B3PbIBO3ALLULLEHHOTO UCMOMHEHUS C B3PbIBOHENPOHMLaeMon ob6ono4dkon (Exd).

225 30HbI Ha OTKPbLITOM Nanybe, He rpy30Bble NPOCTPaHCTBA.

2.25.1 B 30Hax Ha OTKpbITbIX nanybax, UMM He 3aKpbITbiX MPOCTPAHCTBaX Ha
OTKpbITON nanybe Ha paccTostHuM 0 3 M OT NoBOoro OTKPbITUSE TPY30BOM EMKOCTH,
rasoBbIMYCKHbIX YCTPOWCTB, hriaHLUEBbIX COeQMHEHUN TPy30BbIX TPyD, KnanaHOB rpy30BOM
CUCTEMbl MMM BXOAOB W BEHTUMAUMOHHbBIX OTKPbITUW OTOENEHUN Trpy30BbIX HACOCOB WU
rPy30BbIX KOMMPECCOPOB, B 30HAX Ha OTKPbITOM nanybe Hag rpy3oBOM 30HOWM M Ha 3 M
BNepeq v Hasag OT rpy30BOM 30HbI HA OTKPbLITOW Manybe n BBEpx Ha BbICOTY 2,4 M Bble
nanybbl, B 30HaX Ha paccTosiHMM 2,4 M OT BHELUHEN MOBEPXHOCTU TIpy30ocodepKallen
CUCTEMBI, rAe Takasi NOBEPXHOCTb OTKPbITa BO3OENCTBUIO NOroAHbIX YCIOBUI, AOMYyCKaeTCs:

.1 ycTaHoBka 060pyaoBaHMA B3PbIBO3ALLUMULLEHHOTO UCMOMHEHUS;

.2 TpaH3uUTHas npoknagka kabenen.

2.2.5.2 B 3akpbITblX UM NOMY3aKpbITbIX MNPOCTPAHCTBAX, B KOTOPLIX pasMelleHbl
TpyOonNpoBOAbl, COAEPXKALLUME IPy3, U B MOMELLEHUAX AN1A rPYy30BbIX LUSAHIOB 4OMNYCKAEeTCs:

.1 ycTaHOBKa OCBETUTENbHOM apMaTtypbl C 060M0YKON NOA M3ObLITOYHBIM AaBMEHNEM
UIn C B3PbIBOHEMNPOHMLLAEMO 000S04KON.

Cuctema ocBelleHMs OoImkHa ObiTb pasgerneHa u nonydatb NUTaHue, Kak MUHUMYM,
OT ABYX (pmnaepos. Bce BbikNYaTenu M 3alMTHble YCTPOMCTBA LOMMKHbI OTKMOYaTb BCe
nontoca unu dasel M pasmMewatbCs B ra3obes3onacHbiX MNPOCTPaHCTBaX, Kak YKa3aHo
B pa3a. 9;

.2 TpaH3uTHas npoknagka kabenen.

2253 B 3aKpbITbIX nnm Nony3akpbITbIX NpPOCTpaHcTBax, UMERLLINX
HEeNnoCpeACTBEHHbIE OTKPbITUS B Nto6oe razoonacHoe NPOCTPaHCTBO MUK 30HY, AONyCKaeTcs
yCTaHaBnuBaTb  9JnekTpuyeckoe obopydoBaHMe, COOTBETCTBYoWee  TpeboBaHuaM,
npeabsBNgeMbiM K YCTaHOBKaM, pa3MellaeMbiM B 3TUX ra30onacHbIX MPOCTPaHCTBAX Wnn
30Hax.

2.2.5.4 QOnektpnyeckoe obopyaoBaHue, pasmMeLLlaeMoe B MOMELLEHUSIX, 3alLNLLEHHbIX
NOCPEACTBOM BO3AYLUHbIX LLUMAO30B, AOMKHO ObITh B3pbIBO3ALLULLEHHOMO UCMOMHEHNS, €Cnu
OHO He 0DOpydoOBaHO YCTPOMCTBaMM aBTOMATMYECKOrO  OTKIOYEHUA Mpu  noTtepe
N36bITOYHOrO AaBreHns Bo3gyxa B NOMELLEHUN.

2.255 Knaccudukaumsas 1M pasmepbl  OnacHbIX 30H CyOOB € YCTaHOBKOW
perasndukaunmn OoImKkHblI ONpeaenaTbCs B COOTBETCTBMM €O cTaHgapTom MOK 60092-502.
OpHako B NoboMm criyyae OHM He OOSMKHbI ObiTb MEHbLUE YKa3aHHbIX B 2.2.5.1.

3 3A3EMJIEHUE

3.1 MeTtannuyeckue cpencrea 3awmThl OT MEXaHUYECKNX NOBPEXOEHMI kKabenen,
NPOMOXEHHbIX MO BepxHen nanybe n npoxogslmx Yyepes B3pbIBOOMNACHbIE MPOCTPaHCTBA,
OOIMKHbI ObITb 3a3eMrieHbl MO KparHen mMepe Ha 0b6oMX KOHLAX KaXKgoro cpenctBa 3alumThbl
(koxxyxa, ctanbHon Tpybbl, GPOHEBOM UMW NAHLMPHOW ONMETKN).



lpasuna knaccughukayuu u nocmpouliku cydos 051 Mepe8o3KU CXUXEHHbIX 2a308 HalugoM
(4acmb VII)

137

3.2 MeTannuyeckme rpy3oBble €MKOCTU U TpybonpoBoAbl, OTAENEHHble
OT KOHCTPYKLUMIA Kopryca TENmoBOM WU30NsUMEN, a Takke coeanHeHusi TpybonpoBoaoB U
LLNaHroB, MMetoLLMe NPoKNaakK, AOMKHbI OblTb 3a3€MIEHbI.

4 AICTOYHMKUN INEKTPUYECKOWN SHEPTUMN

4.1 FeHepaTopbl C npuBoAHbIMU OABUraTenidMn, NCNOonNb3yrLWNUMIN TPY3 B Ka4eCTBe
Tonnnea, He paccMaTpmBalOTCA Kak OCHOBHbl€ MCTOYHUKN SJ'IeKTpVI‘-IeCKOﬁ SQHEprun.

5 MUTAHUE OTBETCTBEHHbIX YCTPOUCTB

5.1 OT WuH rnaBHOro pacnpefenuTensHOro Wuta AOMKHbI MonyvaTe nuTaHue
cneayowme notpeburtenu:

.1  WKMTbI rpy30BLIX HACOCOB;

.2 LUMT KOMMPECCOPHbLIX YCTAHOBOK MOBTOPHOIO CXIKEHUS rasa;

.3 LUMT YCTAHOBKM MHEPTHOrO rasa;

4 WMT cUrHanuaauumn o HarmMyumn NapoB rpysa B MOMELLEHNAX;

.5 WMt curHanmsaumm 1 ynpasneHus cucTeMamu, CBA3aHHbIMU C XpaHEeHueM WU
nepekaykon rpysa;

.6 WWT BEHTUNATOPOB, co3darwmnx n3bbiTOMHOE AaBrieHMe B BO3AYLUHbIX LUH3ax
B B3PbIBO3aLLMLLEHHOM 35IeKTpuyYeckom obopyaoBaHuu;

.7 WnTbl BYCTEPHbIX HACOCOB M ra30BO34YX04YBOK.

5.2 MutaHne noTtpebutenen, ykasaHHbix B5.1.4 wn 5.1.5, ponyckaetca
OCyLLeCTBNATb OT 06beAMHEHHbIX MyNbTOB YMNpaBfieHUa rpy3ocoaepxallen CuctemMmomn.
MuTaHne 3Tux NoTpedbuTenen pekoMeHayeTcs ocyLecTBNATbL Yepes APLL.

5.3 MuTtaHne anekTpnyeckux (SMNEKTPOHHLIX) CUCTEM aBToMaTu3auuMuM LOSHKHO
oTBevaTtb TpeboBaHuaAM uyactm XV «ABToMatmsaumsa» [lpaBun knaccudmkaumm, 3a
UCKITIOYEHMEM NMUTAHNSA YCTPOMCTB aBTOMaTU3aumm nycka aBapuMHOro Amnsenb-reHepartopa,
KOTOpOE OOMKHO oTBeyaTb TpeboBaHnam 4.4.2 yactn Xl «Onektpudeckoe obopynoBaHue»
MpaBun knaccudmrkauuu.

6 PACNPEOENEHUNE 3NEKTPUYECKON 3HEPTMU OT ABAPUWHBIX UCTOYHUKOB

6.1 OT WnH aBapurHOro pacnpenenmuTenbHOro WwuTta AoSMKHbl NonydaTh NnuTaHue
no oTaenbHbIM dhuaepam crneayowmne notpedbutenu:

1 WwmMT curHanusauuu o HanMyumn NapoB rpysa B MOMELLEHNAX;

.2 LUWT BEHTUNSATOPOB, CO34arWNX N3bbITOMHOE OaBMNEHNE B BO3AYLUHbIX LUO3aX U
B3pbIBO3aLLULLEHHOM 3NEKTPUYECKOM 060pYyaOBaHMM;

.3 LUMT cUrHanusauum nosioeHus aAsepen Bo3ayLUHbIX L0308,

.4 BCe HeobXxoauMble KOMMOHEHTbI MO KparHen Mepe 0OHON cucTembl Ansa oborpeea
KOHCTpYKUMI Kopnyca (cm. 19.2.6.2 yacTtu IV «XpaHeHue rpysa»);

.5 anekTpuyeckue noporpeBaTenu cUcTeMbl oborpeBa KOHCTPYKUMMK Kopriyca, ecnm
Hanu4yme TakoBbIx TpebyeTtcs 19.2.6.3 yactu IV «XpaHeHue rpysa.

7 PASMELWEHUE PACNPEAQENUTENBbHBLIX YCTPOUCTB

7.1 PasmelleHne pacnpegenutenbHbIX YCTPOWCTB B MOMELLEHUSIX BO3AYLUHbIX
LUII030B HE JOMYyCKaeTCs.
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8 ANEKTPUYECKMUE NPUBObI CYAOBbIX MEXAHU3MOB U YCTPOUCTB

8.1 O6wue TpeboBaHuA.

8.1.1 AnekTpuyeckne asuratenmu He B3pbIBO3aLLULLEHHOTO NCrMonHeHus,
YCTaHOBIMNEHHbLIE B NOMELLEHUAX, OOCTYMN B KOTOPble OCYLIECTBNAETCA 4Yepe3 BO3AYyLUHble
LUNKO3bI, AOPKHbI MMETb YCTPONCTBA, aBTOMaTUYECKM OTKIIoYalLlwue nutaHMe npu notepe
n36bITOMHOrO AaBfeHUs B BO3QYLUHOM LUNKO3e W NpefoTBpallallimMe MX BKIYEHWe A0
MOMEHTa BOCCTAHOBIEHUA JaBIieHUs 0O MPEeXHero yCTaHOBNEHHOro 3Ha4YeHus.

8.2 AneKkTpuyeckne npmeBoabl HACOCOB.

8.2.1 OnekTpuyeckne npuBoAbl TPy30BbIX HAcocoB, OyCTEpHbIX HACOCOB M
KOMMNPeccopoB OOMKHblI UMEeTb YCTPOMCTBA aBTOMATUYECKOro OTKITOYEHUSA Npu 3aKkpbiTUK
ObICTPO3anopHbIX KnanaHoB Ha TpybonpoBoaax.

8.2.2 OnekTpudeckne npuBoAbl MOrPYKHbIX FPY30BbIX HACOCOB AOMXKHbl UMETb
YCTPOWCTBaA aBTOMAaTMUYECKOrO OTKMIOYEHUS NO MOHWXEHHOMY YPOBHIO XUOKOCTU B FPy30BOW
€MKOCTH, KaK ykaszaHo B 2.2.2.

8.2.3 OnekTpuyeckne ABUraTenn rpy3oBblX HAcOCOB, OYCTEpHbIX HACOCOB,
rasoBo3yxoyBOK W KOMMPECCOPOB YCTAHOBOK MNOBTOPHOrO CXWKEHUS ra3oB [OOSDKHbI
pasMelaTtbCs B MOMELLEHUAX, OTAEeNleHHbIX  OT COOTBETCTBYIOLNX  B3PbIBOOMACHbIX
NMOMELLEHMI ra3oHenpoHMLaeMon nepebopKkon, M OOMKHbl ObiTb CBA3aHbl CO CBOUMM
MexaHn3amamMu MocpeacTBOM 3nacTuuHbIX MydT. B Mectax npoxoga BanonpoBOAOB
NpvBOAOB AO0MKHbI OblTb NPEaYCMOTPEHbI Fa30HENPOHMLAEMbIE CallbHUKMN.

8.3 AneKkTpuyeckne NnpmBoabl BEHTUNATOPOB.

8.3.1 OnekTpuyeckne npuMBOAbl BEHTUNATOPOB, oObecnedmBaroWnMX K3ObITOYHOE
JaBneHne B BO3AYLUHbIX LUITO3aX, MOMELLEHNsX, 3alimiiaemMblX BO3AYLIHbIMA LUM3aMuU, U
Kopnycax anekTpuyeckoro obopyaoBaHUS B3pbiBO3ALMULLEHHOMO WCMOMHEHUS, He OOSDKHbI
NCnonb30BaTbCA OS5 UHbIX Lienen.

8.3.2 OnekTpudeckne ABuratenn BEHTUNATOPOB He OOMMKHbI - pacnonaratbes
B BEHTUMNAUMOHHBIX KaHanax BbITSP)KHOW WM HarHeTaTerbHOW BEHTUNAUMUM B3PbIBOOMACHLIX
NnoMeLLEeHUN.

8.3.3 BO3MOXHOCTb  OTKpbITUSE  OBEpEN M BKIOYEHUE  ANEKTPUYECKOro
obopynoBaHWs, YCTAHOBIIEHHOrO B 3TUX MOMELLEHUNAX, OOIMKHbI ObiTb CONOKMPOBaHbI
C NPUBOAOM BEHTUNATOPOB TakuM 06pa3oM, 4TOObl BXO4 B NOMELLEHMS U BKIHOYEHME
ANeKTpu4eckoro obopyaoBaHnsa ObiIM BO3MOXHbI TOMbLKO MOCME MNycka BEHTUNATOPOB W
paboTbl MX B TeYeHWe BpeMeHu, Heobxoammoro ansa 3 — 4 obmeHOB Bo3gyxa B 3TOM
nomeLLeHun.

9 OCBELLEHUE

9.1 CeTb ocBeLleHNs B3pbIBOOMACHbLIX NMOMELLEHU 1 NPOCTPAHCTB OOSMKHA BbITb
pasferneHa no KpanHen Mepe Ha [Be Uuenu U nonyyatb MUTaHWe OT pasHbIX
pacnpegenuTenbHbIX LWKTOB.

9.2 Boikntoyatenu v 3awmTHble YCTPOWCTBA CETU OCBELLEHUS B3PbIBOOMACHbLIX
NOMELLEHUIN N NPOCTPaHCTB OOSMKHbI YCTaHaBNMBATLCA BHE B3PbIBOONACHbLIX MOMELLEHUN U
NPOCTPAHCTB M OTKMYaTh Bee hasbl.

9.3 OcBeTtutenbHaa apmaTtypa B3pbIBOOMNACHbLIX MOMELLEHUA W MPOCTPaHCTB
OOmKHa ObiTb  B3pbIBO3ALUULLEHHOTO  WUCNOMHEHMs: ¢ obonodkor nog  M30bITOYHbIM
Aasnexvem (Exp) nnu ¢ B3pblBOHENPOHMLI@aemMon obornoykon (Exd).
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10 CUCTEMA ABAPUUHO-NMPEQYNPEQUTENBHOWU CUTHAIIU3ALIMU (ANC)

10.1 HomkHa 6bITb NpegycmoTpeHa ctaumoHapHas cuctema AlMNC obHapyxeHus
napoB rpysa B NOMELLEHUAX U MPOCTPaHCTBaX, ykasaHHbIX B 6.3 yactn VIl «KoHTpomnbHO-
n3mepuTenbHble YCTPOMUCTBA U CUCTEMbI aBTOMaTU3aLUnm».

10.2 CBeTOBOM 1 3BYKOBOW CUrHanbl 0 NOSABAEHUN OMACHOW KOHUEHTpauuu napos
rpysa gormkHbl nogaBaTbca B MecTa (nomelleHust) otbopa npob rasa, Ha X04oBOW MOCTUK U
Ha NoCT ynpasneHus rpy3oBbiMu onepaumsimm (MY O).

B mecTax HeceHusa MOCTOSHHOW BaxTbl AOMKHbI NogaBaTbCsA 00O0OLIEHHbIE CUrHanbl
AlC 0 HanMM4YUKM KOHLEHTPaLMM ra3oB Bbllle YCTaHOBMEHHbIX NPEAENoB.

10.3 B cucteme curHanusauum JomkHbl 6biTb NpegyCcMOTpeHbl ABa HE3aBUCUMbIX
NCTOYHMKA nuTaHUss. OCHOBHbIM MCTOYHUKOM [OSKHA ObITb CyqoBas CeTb, Pe3epBHbIM —
akKymynaTopHasi 6aTapesi.

104 Ecnu cuctema curHanusauum nony4vyaeTt NnuTaHMe OT CYAOBOW CETU Yepes WwuT
aBapuMHOro reHepartopa, eMKOCTb 6aTtapen AormkHa OblTb 4OCTAaTOYHOW AN HENPEPbLIBHOMO
NUTaHUA 3TON CUCTEMBbI B TedyeHne He meHee 30 MMH. Bo Bcex ocTamnbHbIX criyvyasix, aTo
BpemMsi [OO/MKHO OblTb He MeHee ykadaHHoro B 9.3.1 uvactm Xl «3nektpuyeckoe
obopynoBaHuey NpaBun knaccndmkaumm.

10.5 CurHanusaums o0 aBTOMATMYECKOM OTKITHOYEHMM MOFPYXKHbIX Py30BbIX
HaCOCOB, 3aKpbITUM BbICTPO3aNOPHLIX KnanaHoB rpy30BbIX TPyOONPOBOAOB, HANUYMKM BOAbI
B MexbapbepHbIX NPOCTPAHCTBaX, HanMMuMn yTeuyku rpysa B KOHOEHcaTe nogorpesaTenemn
rpy3a n pabote yCTaHOBKM MHEPTHOrO ra3a 4oSkHa ObITb YCTAHOBMEHA B MOCTY yrnpaBreHns
rpy30BbIMUX OnepaumsamMm.

CurHan o Hanuumm BOAbl B MexbapbepHbIX MPOCTpPaHCTBax AOMmKeH AybnuposaTbCs
B pyneBou pyobke.

10.6 Mpn ncnonb3oBaHMK rpysa B KavyecTBe TOMMAMBa CUrHanusauusa o nageHuu
AaBreHus B TONNMBHOM TpybonpoBode vnmn O nNpekpalieHUn nogayun rasoBoro Tonnvea K
MexaHn3mam MalLUMHHOIO OTAeNeHus gosmkHa ObiTb ycTaHoBneHa B LIMTY.

10.7 B LMY n B mecTtax HeceHust MOCTOAHHOW BaxTbl AOMMKHA OblTb YCTaHOBMEHa
curHanusauus o6 MCYE3HOBEHUM U3OLITOMHOrO [AaBfEeHUs B BO3AYLUHbIX LWAK3ax W
anekTpuyeckom o060pyaoBaHMM  B3pbIBO3ALUMULLEHHOMO WCMOMHEHWST C  0BO0MOYKON nog
n36bITOUHbIM AaBneHnem (Exp).

11 KOHCTPYKUUA INEKTPUYECKOIO OBOPYAOBAHUA

11.1 Yactm  anekTpudeckoro  obopygoBaHuss n  kabenn,  Haxogslimecs
B MOCTOSIHHOM KOHTaKTE CO CXXWMXEHHbIMWU ra3amu unm ux napamu nnbo BCTynarowme ¢ HUMm
B KPATKOBPEMEHHbIN KOHTaKT, AOSMDKHbI U3roTaBnMBaTbCA W3 MaTepuanoB, CTOMKUX K UX
XMMUYECKOMY BO3OENCTBUIO.

11.2 Kabenun, npegHasHaveHHbIE AN NPOKIIAAKM BO B3PbIBOOMACHbBIX MOMELLIEHMSIX
W MNpOCTpaHCTBaX, OOMKHbI BblaepKmBaTb ©e3 noBpexaeHun TemnepaTypbl, ANMTENbHO
CyLLeCTBYKOLUME B YyKasaHHbIX [MOMELEHUsX, a TakkKe OTHOCUTESbHble YANUHEHWS,
paBHble 1/700 nVHbI METANNINYECKMX KOHCTPYKLMIA, NO KOTOPbIM OHW NPOSOXKEHbI.
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YACTb VIll. KOHTPONIbHO-U3MEPUTENbHbLIE YCTPOUCTBA
N CUCTEMbl ABTOMATU3ALIUA

1 OBLWUE NOJTIOXEHUA

1.1 Kaxxgasa rpysoBasg eMKOCTb [[OfkHa ObiTb obopygoBaHa npubopamu gns
yKa3aHusi YpOBHS, AaBeHNsa 1 Temnepartypbl rpysa.

B cuctemax TpybonpoBOAOB ANA KMOKOrO rpy3a W napoB, B YyCTaHOBKax AN
OXNaXAeHus rpy3a u B CUCTEME MHEPTHOrO rasa AOSKHbl ObITb yCTaHOBMEHbI Npnbopkl Ans
n3mMepeHus gaBneHnst u TemnepaTtypbl B COOTBETCTBMM C TpeBOBaAHMAMM HACTOALLEN HYaCTW.

1.2 Ecnn  Tpebyetca  BTOpuYHbIN  Oapbep, OOMKHbI  yCTaHaBNMBATbLCS
CTaLMOHapHble KOHTPOSIbHO-U3MepuTernbHble Npubopbl Ana obHapyXeHus NpoTedek rpysa
Npy HapyLEeHUN HEeNPOHMLAEMOCTU NepBUYHOIO Bapbepa WM KOHTaKTa >XMAKOro rpysa co
BTOpU4YHbIM Bapbepom. B kavecTBe Taknx npnbopoB MOryT NPUMEHATLCH ra3oaHann3aTopsbl,
yKasaHHble B pa3g. 6.

He T1pebyeTtcs, 4TOGbI KOHTPOMbHO-M3MepUTEnbHble NPUbOpbl yKasbiBanuM MecTa
NpoOTEeYEK XWOKOro rpy3a 4yepes nepBuYHbIN BGapbep WM ero KOHTakTa CO BTOPUYHbBIM
Gapbepom.

1.3 Ecnm norpyska wunuM pasrpy3ka cygHa MpPOU3BOAMTCS  C MOMOLLbIO
ANCTaHUMOHHO YMpaBnseMblX KrnanaHoOB W HAcOCOB, BCe YnpaBnsiowume YyCTpoucTBa U
yKkasaTenu, CBfA3aHHble C rpy30BOM €MKOCTbI, AOSMKHbl ObliTb COCpegoTOYeHbl B O4HOM
NocTy ynpaBneHus.

14 KoHTpOnbHO-M3MepuTenbHble NpMBopbl AOMKHbI ObiTb UCMbITaHbl B pabo4mx
YyCNoBusiX, W noaBepratbCs KanubpoBke 4epe3 perynsipHble MNPOMEXYTKN BPEMEHMW.
Mpouenypa ucCnbITaHUN U MHTEpPBanbl Mexay KanubpoBkamu OOSMKHbI OblTb 0400pPEHbI
Peructpom.

2 YKASATEJIN YPOBHA XUAKOCTU B N'PY30BbIX EMKOCTAX

2.1 Kaxxpgas rpysoBass eMKOCTb AomkHa ObiTb o06opygoBaHa OOHUM MK
HECKONbKUMKN  YCTPOUCTBAMM U3MEPEHUSI YPOBHSA KWMOKOCTWU, pPas3MELLEHHbIMU TaKUM
obpasom, 4ToObl B Ntoboe Bpems obecneumBaTb BO3MOXHOCTb CUUTLIBAHUA YPOBHA MpuU
aKcnnyaTaumm eMKOCTU. YCTPOMCTBA AO0MKHbI BblTb CKOHCTPYMPOBaHbI A4S paboTbl BO BCEM
AnanasoHe pacyeTHbIX 3HaYeHW [OaBreHus TPy30BOW €MKOCTM M Npu TemnepaTypax,
BXOAALLMX B AMana3oH 3KCMnyaTaLuMOoHHbIX TeMnepaTyp.

Ecnn B rpy3oBo eMKOCTU NpeyCMOTPEHO TOMbKO O4HO YCTPONCTBO U3MEPEHUS YPOBHS
XWNOKOCTW, TO OHO [OIMKHO ObITb YCTPOEHO Tak, YTODObI AN ero TEXHUYECKOro 00CnyXMBaHMs
He TpeboBanocb OMOPOXHEHUs WNKU Aerasauuym emMKocTW. [ns OueHKM [AonyCTUMOCTH
YCTaAHOBKM B rpy30BOM €MKOCTU TOSIbKO OOHOrO yKasaTens YpPOBHS TEPMUH «TEeXHUYecKoe
obcnyxuBaHMe» o3HavaeT, YTO Nobble YacTu ykasaTensi YPOBHS, KPOME MacCUBHbIX, MOTYT
OblTb OTPEMOHTMPOBaHblI BO BpPeEMS 3KchnyatauuMum rpy3oBolt emkoctu. [lpu  3Tom
NPVHMMAETCS, YTO MAacCMBHbIE YacTM — 3TO Te YacTW, KOTOpble CYMUTAOTCA 6e30TKa3HbIMU
Npy HOPMarbHbIX YCIIOBUSX AKCNyaTauum.

2.2 YkasaTtenu ypoBHS XWOKOCTU B rpy30BOM €MKOCTU Npu yCrioBun cobnogeHns
creumnanbHblx TpeboBaHMM ANS KOHKPETHbIX TPy30B, YKa3aHHblX B rpadpe 8 Ttabnuvubl
TeXHUYecknx TpeboBaHui (CM. npunoxexue 1), moryt 6biTb crnegyoLwmnx TUNOB:

.1 ycTpoucTBa KOCBEHHOIO 3amMepa, KOTopble OnpeaensaT KOMMyecTBO rpysa
nocpeacTBOM  B3BELUMBAHMS WM C NOMOLLBIO  PaCXOLOMEPOB, YCTAHOBMEHHbLIX Ha
TpybonpoBoaax;
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.2 YCTPOMCTBa 3aKpbITOrO0 TUNa, KOTOPble He YCTaHaBMNMBAKOTCA BHYTPU IPY30BOK
€MKOCTW, Hanpumep, YCTPOMCTBA, WCNONb3ylwme paguoakTUBHbIE WU30TOMbI, WK
ynbTpa3BYKOBble YCTPOWCTBA,;

.3 YCTpOMCTBa 3aKpbITOro TUMNa, KOTOpble YCTaHaBMAMBAKOTCA BHYTPWU rPY30BON
€MKOCTW, Hanpumep, MHeBMaTUyeckMe YCTPOWCTBA, YCTPOMCTBA  C MONSaBKOBbIMY,
9NEKTPOHHBIMA M MarHUTHbIM AaTdyvkamMu, COCTaBNAT YacTb 3aKpbITOW CUCTEMbI U
He JonycKalT yTeuku rpysa.

Ecnn nameputenbHoe YCTPONCTBO 3aKpbITOrO TUMA He YCTaHOBMEHO HernocpeaCcTBEHHO
Ha rpy3oBOM €MKOCTW, OHO OOIMKHO BbiTb CHabXeHOo 3anopHbIM KrnanaHoM, pacrnonOXeHHbIM
Kak MOXXHO Brivmke K rpy30BOW €eMKOCTMU;

4 yCTpoMCTBa MOMYy3akpbITOro TUMa, KOTOpble yCTaHaBMMBAKTCA BHYTPU rpy30BOK
€MKOCTU K KOTOpble MPW UCNOSb30BaHWM [OMNycKatoT yTeuky B aTtMocdepy HebonbLioro
KonuMyectBa MapoB rpysa unu xugkoctn. B HepaboTaioweM COCTOSHUM 3TU yCTpOMCTBa
OOJMKHbI OblTb MOMMHOCTBIO 3aKPbIThl. KOHCTPYKUMA M yCTaHOBKA TakMX YCTPOWCTB AOSMKHbI
UCKI0YaTb OMacHylo yTeuKy rpysa npu ux oTkpbITMK. Mnowanb oTKpbiBaeMbIX Npu 3amepax
OTBEPCTUIA HE JOIMKHA NpeBbIWaTh 7 MM2,

2.3 B kadecTBe OONOMNHUTENbHBIX CPEACTB M3MEPEHUS B FPy30BbIX E€MKOCTSIX,
paccuvMTaHHbIX Ha pdaeneHne napoB He Bbiwe 70 klMa, Peructp MoxeT [onyctutb
CMOTPOBbIE CTeKfla C BHYTPEHHEN LUKaNoOW W COOTBETCTBYIOLWEN 3alUTHON KPbILLKOM,
pacnonoXeHHble BbILLE YPOBHS XXUAKOCTH.

2.4 MpUMeHeHne UMNUHOPUYECKNX CTEKON B KayecTBe YKasaTenem YpOoBHSA
XWOKOCTU He JonyckaeTcs.

Ona nanybHbiXx emkocTten Peructp mMoxeT AONYCTUTb NPUMEHEHWE MEPHbIX CTEKOn
NSOCKOro TUNa, aHanormyHbiX yCTaHaBfMBaeMblM Ha KOTNax C BbICOKAM [OaBfEeHUEM, U
CHabXeHHbIX NepenyCckHbIMU KrnanaHamu.

3 CUTHAJIM3ALUA OB YPOBHE XUOKOCTH

3.1 Kaxgasa rpysoBasi €MKOCTb, 3a WUCKITOYEHUEM cnyyaeB, yKasaHHbIX B 3.2,
JOoImKkHa ObiTb 0bopyaoBaHa yCTpoMcTBamMu, NogalroLuMmM CBETOBOW M 3BYKOBOMW CUrHam no
BEpxHeEMy npegenbHoMy YypoBHKO xuagkoctu BI1YITO un pyneByto pybky, paboTatowmmm
He3aBUCMMO OT APYrMX ykasaTenen YpOBHSA XMOKOCTW. [1py nonyvyeHun Takoro curHana
onepaTtop, OTBEYalLWUN 3a NpoBeLeHMe MNOrpy3kn Ha CcyaHe, AOMMKEeH WHopmupoBaTb
nepcoHan 6eperoBoro TepMmMHana o npekpaLLeH1Mm NorpysKku.

Kpome TOro, OomkHO ObITb NpegyCMOTPEHO YCTPOWCTBO, paboTaiollee He3aBMCUMO
OT CMrHanNM3aumMmM O MpeBblWEHNM MpenernbHOro YpPOBHA XuAkoctTn mn obecneymnsarowlee
aBTOMaTMyeckoe OTKIYEHUE CYOOBbIX HACOCOB W/WMM 3aKpblTUE aBapUNHOrO Knanaua,
4yTobbl M36exaTb WM3OLITOYHOTO AaBMEHUA KMAOKOCTU B rpy30BOM  Maructpanm mu
npegoTBpaTUTb NOSTHOE 3anofHeHue rpy3oBOW €MKOCTU XUOKOCTbIo. ABapWUiHbBIA KranaH
OOImKeH cooTBeTcTBOBaTh TpeboBaHmam 3.2 4yactu VI «Cuctembl u TpybonpoBoabi».
MHcbopmaumna 0 Hanuumm Takoro yCTpoOWCTBa AoSmkHa ObiTb nepegaHa AgMuHUCTpauuu
GeperoBoro TepMmHana 4o Havana norpysku.

Ecnn npegycMmoTpeHbl cpefcTBa OTKNHOYEHUA CUCTEMbI KOHTPOMS NEpPEnOSIHEHNSA, OHU
OOIMKHbI ObITb TakMMK, 4YTOObI UCKMOYUTL WX HenpegHamepeHHoe cpabaTtbiBaHue. [lpu
TakoM OTKIHOYEHMM Ha COOTBETCTBYKOLEM(MX) NocTy(ax) ynpaBneHns n XogoBOM MOCTUKE
AokHa 6bITb obecneyeHa NOCTOAHHAsA CBETOBAsA MHAMKALUS.

3.2 Kpome cnyyaeB, ykasaHHbIX BYactu X «CneumanbHble TpeboBaHUAy,
CUrHanm3aums o NpeBbILLEHNN BEPXHErO NPeaernibHOro YPOBHS XMUAKOCTU U aBTOMaTU4YeCcKoe
OTKIOYEHNE Npu 3anofIHEHUN FPYy30BON €MKOCTUN He TpebyoTes, ecnv rpy3oBasi EMKOCTb:

ABMNAETCA COCYAOM noa AaBneHneMm oobemom He 6onee 200 m3; unu
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BblAepXUBaeT MaKCUMarnbHO BO3MOXHOE [aBrfieHMe BO Bpemsa ornepauuu norpysku,
npyyem 3TO AaBrieHne OydeT HwkKe OaBneHWs Hadvana OTKPbITUS MNpefoXpaHUTEenbHOro
KrianaHa rpy3oBOM eMKOCTH.
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4 NMPUBOPBLI ANA USMEPEHUA OABJIEHUA

4.1 Ha kaxgon rpysoBoM €MKOCTM B NapoBOM MPOCTPaHCTBE AOMKEH ObiTb
YCTAHOBIIEH AaTyuK [OaBMeHWUsi, MMELWMN yKasaTenb B MNOCTYy YMNpaBfeHUs rpy30BbiMU
onepaumsmn. Kpome TOro, Ha MOCTMKE [OMmkHa ObiTb NpegycMoTpeHa curHanmsauus no
MakcMmarnbHOMY [daBfeHuUI0 W, MPU HanMyuuu 3awuTbl OT Bakyyma, CurHanusauus no
MUHUManbLHOMY AasrneHuto. Ha npubopax [OMKHbI OblTb OTMEYEeHbl MakcumarnbHoe W
MUHUManNbLHOE JONYCTUMbIE AAaBNEHUS.

4.2 Ha kaxaoM HarHeTaTenbHOM TpyGONpOBOA4Ee rPy30BOr0 Hacoca M Ha Kaxaom
rPY30BOM KOJNJIEKTOPE A1 XKMAKOCTU U NapoB AOMKEH ObiTb YCTAHOBNEH MaHOMETP.
4.3 Ha konnektopax AOmMkHbI OblTb NpeaycMOTPeHbl MaHOMETPbl C MECTHbIM

OTCYETOM AN yKasaHUs! AaBneHus Mexay 3anopHbIMU KranaHaMu 1 MecTaMu NoaKNoYeHNs
LUNaHroBs, nayLwmx c Gepera.

4.4 TptomMHble noMelleHUss UM MexbapbepHble MPOCTPaHCTBA, He MMerolme
OTKPbITOro BbixoAa B atmocdepy, A0MKHbI ObiTb CHABXeHbI MaHOMeTpaMM.
4.5 TpyGbl NpoayBaHNsi MAHOMETPOB AOMKHbI OTBOAUTLCSA B Ge3onacHoe MecTo.

5 YKASATEJIU TEMIMEPATYPbI

5.1 Kaxxgas rpysoBasi eMKOCTb AOSPKHA OblTb CHabXeHa He MeHee 4Yem ABYMS
YCTPOWCTBAMM AN yKasaHusi TemnepaTypbl rpy3a, OOHO M3 KOTOPbIX AOSMKHO ObiTb
pacrnonoXeHo y AHa rpy3oBOM €MKOCTW, a apyroe — BOMM3M BepxHEW 4acTu rpy3oBOM

€MKOCTU HUXe MakCUManbHO AOMYyCTUMOrO YPOBHS XUOKOCTU.

Ha yctponctBax Ans ykasaHusi TemnepaTypbl AOMMKHA OblTb OTMEeYeHa MUHUMarnbHas
Temnepartypa, Npu KOTOpon AoNyCcKaeTcs aKCnnyaTauns rpy3oBon eMKOCTH.

5.2 Ecnu rpy3 nepeBo3ntcs B rpy30BbiX €MKOCTSX CO BTOPUYHbIM H6apbepom npu
Temnepatype Hwxke —-55 °C, ycTpoWcTBa AN YKasaHua TemnepaTypbl OOMKHbI ObiTb
pacrnonoXeHbl BHYTPU M30NALMW WUAW BHYTPU KOHCTPYKUMW Kopnyca, NpUMbIKalWen K
rPy30BbIM EMKOCTAM.

YcTponcTBa OOMKHbI JaBaTb MoKasaHUsa vepes peryrisipHble MPOMEXYTKM BpeMeHU Wt
npu HeobXxoAMMOCTM MoAaBaTb 3BYKOBOW CUrHarm, €ecrnv Temnepatypa KOHCTPYKUUN
npnbnumxaeTcs K MUHUManNbHOMW, HA KOTOPYHO paccynTaHa ctanb Kopnyca.

5.3 Ecnu rpy3 nepesoautca npu Temnepartype Hmke —55 °C, Ha cTeHkax rpy3oBou
€MKOCTU, ecniv 3T0 HeOBXO4MMO UCXOAA M3 KOHCTPYKLUKU rPY30BON €MKOCTU, AOMMKHbI BbiTh
YCTaHOBIMEHbI YCTPOWCTBA NS yKasaHus TemnepaTtypbl, yOOBMETBOPSIOWIMNE CReaytowmm
YCIOBUAM:

.1 KOnnM4yecTBO YCTPOWCTB LOSMKHO ObITb 4OCTATOYHbIM AN YCTAHOBIIEHUS TOro, YTO
He NPOUCXOOUT HexenaTtenbHbIN Nnepenag TemnepaTyp;

2 KpOMe YCTPOWCTB, YKa3aHHbIX BbIlLE, HA KaXaowW rpy30BON €MKOCTU AOSMKHbI ObITh
YCTaHOBMEHblI  YCTPOWCTBA, MO3BONAKOLWNE  KOHTPONUPOBATb  HauvanbHbIA  npouecc
oxnaxgeHusi. 3Tu ycTponcTaa MoryT ObiTb BPEMEHHBIMU UM MOCTOSIHHLIMM.

54 Uucno un pacnonoxeHuve npeaycMOTPEHHbIX YkasaTenen TtemnepaTtypbl
OOIMKHO OblTb 4OCTATOMHbIM AN MPUHATUS PELLUEHUA O COCTOSIHUWM Tpy3a U CUCTEM €ro
XpaHeHus.
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6 YCTPOUCTBA OBHAPYXXEHUA F'A3A

6.1 B cootBetctBMM crpacdon 7 Tabnuubl TexXHMYeckmx TpeboBaHui
(cMm. npunoxenve 1), B 3aBMCMMOCTU OT NepPeBO3MMOro rpy3a, OOSPKHbI ObITb YCTAHOBMEHDI
rasoaHanuaaTopbl ogobpeHHoro Pernctpom tuna.

6.2 PacnonoxeHne crauMoHapHbIX YCTPOWUCTB Ansi oTbopa npob rasa [OMmKHO
onpeaensaTbcs C y4eTOM MIIOTHOCTU MNapoOB NEPEBO3UMbIX [PY30B W CHUKEHUA WX
KOHLEHTpauun B pesynbTate NpoayBKM UM BEHTUIALMN NOMELLEHUS.

6.3 CraumoHapHas cuctema obHapyXeHus rasa AOmKkHa ObITb NpeaycMoTpeHa:

.1 Onsa rpy3oBbIX HACOCHbIX OTAENEHUI;

.2 [ONS rpy3oBbIX KOMMAPECCOPHbIX OTAENEHUN;

.3 Onsa NnoMmeLLeHnn anekTpoaBuraTenen rpy3oBbix HACOCOB;

4 pgns nocToB yrnpasneHusi rpy30BbiMuM onepaumsimu, ecnu OHM
He paccMaTpuBaloTCs Kak razobesonacHble NPoCTPaHCTBa;

.5 Ona gpyrvx 3akpbiTbiX NPOCTPaHCTB B FPy30BOWM 30HE, rae MOryT CKannmBaTtbCs
napbl, BKMo4Yas TPIOMHbIE MOMELLEeHUs N MexbapbepHble MPOCTPaHCTBA ANS BKNagHbIX
rPy30BbIX EMKOCTEN, KpOMe emKocTer Tuna C;

.6 Ona BEHTUNSAUMOHHBLIX KOXYXOB W KaHanoB pAns rasa, ecnu 310 TpebyeTtcs
B pa3a. 11 yactm VI «Cuctembl n TpybonpoBoabiy;

.7 Onsa BO34YLUHbIX LUMO30B.

3ByKOBasi M CBETOBas curHanmsaumsi o cpabaTbiBaHMM CUCTEMbI ODOHapyXeHusa rasa
AOJIMKHa ObITb NpeaycMOTpeHa B MOCTY yNpaBreHus rpy30BbIMU OnepaumsiMm, Ha MOCTUKE U
B MECTE CHATMSA NOKa3aHWMN.

6.4 [[azoaHanuaaTopbl MOryT yCTaHaBNMBATbLCA B NOCTY yNpaBrieHUs rpy30BbIMU
onepaumsiMm, Ha X04OBOM MOCTUKE Ui B APYrMX COOTBETCTBYIOLLMX MECTax.

Ecnu razoanHanusartopbl yctaHaBnuBarTCsl B ra3ob6e3onacHoOM NPOCTPaHCTBE, LOMKHbI
ObITb BbINOSIHEHBI CeayoLne yCrioBus:

.1 TpybonpoBoabl oTOOpa npob AomKkHbI ObITb 0O6OpPYyAOBaHbLI NaMeracuTensamu,
NpoOHLIN ra3 OOMKeH yxoauTb B aTMocdepy 4epe3 chneumanbHyl BbIMyCKHYO Tpyoy,
pacnonoXeHHyo B 6€30nacHOM MecCTe;

.2 y3nbl npoxoga TpybonpoBogoB oTbopa npob uyepe3 rasoHenpoHuUaeMble
nepebopkn [OMKHbI OblTb O0AOOPEHHOrO TMMAa WU UMETb TaKyl >Xe OrHEeCTOMKOCTb, Kak
nepebopka;

.3 Kaxgbim TpybonpoBoa otbopa npob6 pomkeH ObiTb 06opyaoBaH pPyYHbIM
3anopHbIM U30MMPYIOLLMM KranaHoM, YCTAHOBIIEHHbIM Ha rasoHenpoHuuaemon nepebopke
¢ razobe3onacHoOn CTOPOHHbI;

4 npunbopbl M obopyaoBaHue AN rasoaHanu3a LOMKHbl OblTb  pacrnonoXeHbl
B CneuManbHOM repMeTMYHOM cTanbHOM wkady. OgHa uM3 Tovek 3amepa AorkHa ObiTb
pacnonoxeHa BHyTpu Lwkada. MNMpu OOCTWXKEHMM BHYTPM LiKada KOHLUEHTpauum onacHbIX
razoe 30 % HwKHero npegena BOCMNaMEHAEMOCTW, NOABOL rasa K rasoaHanusaTopy
OOIMKEH aBTOMaTUYECKN NpeKkpaLLaTbCs;

.5  Tpybonposoabl otbopa Npob, Kak npaBuro, He OOSMKHbI MPOKNaabiBaTbCs Yepes
NOMELLEHMA BHE rasoonacHoM 30Hbl. Ecnn HeT BO3MOXHOCTM pas3MecTuTb wkad Ans
rasoaHanu3a Ha rasoHenpoHuuaemon nepebopke, To TpybonpoBoabl 0T6opa NPod OOMKHbI
OblTb Kak MOXHO 6onee KOpOTKME, BbIMOMHEHbI W3 CTanuM WKW 3KBUBANEHTHOrO en
Martepuana u He UMeTb Pa3beMHbIX COEANHEHNI, 3a UCKITHOYEHNEM COEQUHEHWNI CO LLKaom
rasoaHanusa v n3onupyloLwmnmMm KnanaHaMmm Ha ra3oHenpoHvuaemon nepebopke.

6.5 azoaHanu3atopbl A0/MKHbI obecneunBaTb OTOOpP WM aHanu3 npob u3
Kaxgoro Mecta oTbopa npo6 nocnegoBaTenbHO Yepe3  MPOMEXYTKM  BPEMEHMW,
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He npesBblwawowme 30 MUH, Kpome OOHapyXeHuMs ra3a B BEHTUNAUMOHHBLIX KOXyXax
W KaHanmax pgnd rasa, ykasaHHbix B6.3.6, roe otbop npo6 gomkeH ObiTb
HenpepbIBHbIN.

MpumeHeHne obwmx Tpybonposogos Ans otbopa Npob, BeayLwmnx K rasoaHanmsatopam,
He gonyckaeTcs.

6.6 TpybonpoBogbl, wugywime oOT yCTPOMUCTB And otbopa npob, He OOMKHbI
npoknagbiBatbCa 4epe3 rasobes3onacHble MNPOCTPaAHCTBA, KPOME CriyyaeB, Koraa 3To
paspeLueHo B 6.4.

6.7 B nomelleHunsax, nepeuncneHHblx B 5.3, gormkHa cpabartbiBaTb curHanusauus,
€CNN KOHLUEHTpaLmMa napoB BocnnameHsowmnxea rasos gocturaet 30 % HwxkHero npegena
BOCMMNaMEHSEMOCTM.

6.8 Ecnn BocnnameHsiowmecs  rpy3bl  NEPEBO3ATCA B rpy3ocoepkalimx
CUCTEMAxX WHbIX, YEM BKMNagHble T[py30Bbleé EMKOCTW, TPHOMHbIE MNOMELLEHUS W/unn
MexbapbepHble MNPOCTPaHCTBA [AOSMKHbI ObiTb 060pyAOBaHbl CTALMOHAPHOW CUCTEMOW
obGHapyxeHusa rasa, obecneuvnBaroLLen n3mepeHne KoHueHTpauum rasa ot 0 go 100 % no
obbewmy.

6.9 Mpy nepeBo3Ke TOKCUMYHBIX FPY30B TPOMHbIE MOMELLEHMST U MexbapbepHble
NPOCTpaHCTBa AOMKHbI OblTb 060pyaOBaHbLI CTaLMOHAPHOW cucTeMon TpybonpoBoaoB Ans
oTbopa npob M3 3TUX NOMELLEHMIA U NPOCTPAHCTB Ha Hanunyve rasa. AHanm3 M3 Kakgoro
MecCTa pacnosioXXeHus1 YCTPOMCTBa ANisi oToopa Npob OOrmKeH MpOM3BOAMTLCS C MOMOLLBbHO
CTaLMOHAPHOr0 WM MEepPeHOCHOro obopyaoBaHWMs  Yepe3  MNPOMEXYTKM  BPEMEHM,
He npesbiwatowme 4 4, 1 B Ntobom criydae nepeq BXOAOM nepcoHana B NoMeLLeHne n yepes
kaxable 30 MMH B Te4YeHne BpeMeHn npebbiBaHMs nepcoHana.

6.10 Mpn nepeBo3Ke TOKCUYHBLIX WM BOCMSIAMEHSIOLLMXCA U TOKCUYHbBIX FPy30B
BMECTO CTaLMOHApPHOW CUCTEMbI OOHaPY>XEHUA ra3a B NOMELLEHUSIX, NEPEYNCIIEHHbIX B 6.3,
Pernctp moxeTt gonycTtuTb MCNOMb30BaHME NEpPEeHOCHOro obopydoBaHnsa aAns obHapyxeHus
TOKCUYHbIX ra3oB, NpWU YCIOBUKW, YTO Takoe obopynoBaHue GydeT Mcnorb3oBaTbCsl nepes
BXOAOM NepcoHana B 3TW NoMmelleHns u 4depe3 kaxable 30 MUH B TEYEHME BpPEeMeHU
npebbiBaHMS NepcoHana.

Mcnonb3oBaHne nepeHoCHOro obopyaoBaHUsA He OAOMyCKaeTCsl Npu NepeBO3KE Py30B,
ans kotopbix B rpade 10 Tabnuubl TexHudeckux TpebosaHmin (cM. npunoxenve 1) gaetcs
ccbinka Ha pasg. 11 yactn X «CneuunanbHble TpeboBaHus».

6.11 KoHCTpyKUMa rasoaHanns3aTtopoB [JOSPKHa [oMyckaTb BO3MOXHOCTb — UX
ObICTpOro uMcnbiTaHus n kannbposku. KannbpoBka u WCNbITaHWE AOMKHbI MPOBOAUTLCS
yepes perynsapHble NPOMEXYTKM BpeMeHu. [ns npoBeaeHus MChbiTaHus U KannbpoBKn Ha
CyaAHe [OOMKHbl ObITb YCTaHOBMEHbl MeTponormyeckumn cnyxbamm craumoHapHble
naTpyoku.

6.12 Kaxgoe cyaHoO [omkHO OblTb CHabXeHO no  KpamHen Mepe OBYyMS
komnnektamm ogobpeHHoro Pernctpom nepeHocHoro obopyaoBaHus Ons obHapyXeHus
rasa, KOTOpoe COOTBETCTBYET NEPEBO3NMOMY py3y.

6.13 Ha cygoHe pomxeH ObITb ycTaHoOBReH npubop ANa U3MEpPEeHUs YPOBHS
coaepkaHus Kucropoga B atmocdepe MHEPTHbIX ra3oB.
6.14 [a3oaHanuaaTopbl, NpegHasHadeHHble AN OOHApY)XEeHMS rasa B XUIbIX U

cnyxebHbIX MOMeLLEeHUAX 1 B NocTax ynpaBneHus, OOMKHbI UMETb Auanas3oH U3MepeHus
B Mpegernax MakCMMarnbHO [OOMYyCTUMbIX KOHLEHTpauwui rasos, ANA MepeBO3KU KOTOPbIX
npeaHasHa4YeHo CyaHo.

6.15 Ha cygmax cycraHoBkoW perasudukaumm cuctema oBHapyxeHusa rasa
B AOMOSIHEHNE K TpeboBaHWUAM, U3MOXEHHbIM B 6.3, AOMKHa MMeTb [OCTaTOYHOEe YKCNOo
AEeTEeKTOPOB rasa HenpepbIBHOrO AeUCTBUSA ANA KOHTPONSA B panoHax:

YCTaHOBOK perasndukauuu;

CTaHUUN U3MePEHUS OTIPY3KN;
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BCACbLIBAIOLLLErO KONNEKTopa;

MaHudonbaa Bblaauw;

pe3epByapoB Af1 XpaHeHWs §obbIX FOPHYUX XUAKOCTEW WM asoB, €CriM OHU
YyCTaHOBIEHbI Ha BEpXHeW nanybe;

BO34yX03ab0OpHbIX  BEHTUNAUMOHHbLIX  OTBEPCTUW, Beaywmx B rasobesonacHbole
nomeLLeHuns:;

YCTaHOBKM ogopauuu;

oTCceKka Typenu.

6.16 B 3akpbITbiX M NOMy3aKkpbITbIX MOMELLEHUNAX, rAe yCTaHOBNeHO obopyaoBaHue,
crnocobHoe cos3gaTtb cpeny, obedHEeHHYK Kucnopodom (reHepaTopbl asoTa, reHepaTopbl
WHEPTHOro rasa UnM CUCTEMbI OXNaXAEHUS C UCMOMb30BaHNMEM a30THOrO LMKMA), OOIDKHbI
ObITb YCTAHOBMNEHbI YCTPOMCTBA KOHTPOSSA 3a coaepXaHMeM Kucrnopoga.

B nomelleHnn cuctembl MHEPTHOrO rasa B COOTBETCTBYHOLUMX MeCTax OOIDKHbl ObiTb
YCTaHOBIMEHbI ABa AaTyMKka KACMopoaa ANnd BCeX ra3oBO30B, HE3ABMCUMO OT MEPEBO3MMOro
rpysa, ykasaHHoro OykBon «O» B rpacde 7 Tabnuubl TexHudeckmx TpeboBaHui
(cM. mpunoxenue 1).

7 CUICTEMbl ABTOMATU3ALIUA

7.1 TpeboBaHusa HacTosAWero pasgena NpMMEHSTCA B TEX Chnydasix, Korga ans
OCyLLeCTBEHNS OyHKUMI ynpasreHus, KOHTpons/aBapunHO-NpeaynpeanTerbHom
curHanu3aumm u  3awmntbl, Tpebyembix [lpaBunamm LG, wmCNonb3yrTCa CUCTEMBI
aBTOMaTM3aLmm.

7.2 Cunctembl aBTOMaTU3aUMM OOSMKHBI ObITb CKOHCTPYMPOBAHbI, YCTAaHOBMEHbI U
ucnbiTaHbl B cooTBeTcTBUM C [paBunamm LG u crtangaptom MOK 60092-504:2016
«3OnekTpoobopyaoBaHme cyaoB —  ABTOMatu3aumsi, KOHTPOMb W KOHTPOSbHO-
n3mepuTenbHble NPUbopbI».

7.3 [omkHO npumeHaTbes obopyaoBaHue ogobpeHHoro Tuna, npegHasHayeHHoe
A0S NCNOMb30BaHMSA B MOPCKMX YCITOBUSIX dKCMyaTauum.

7.4 Bce npepycmatpuBaembie (QyHKUMM MporpamMmHoro obecnedeHuns OOrKHbI

ObiTb paspaboTaHbl, NOAPOOHO YyKasaHbl B TEXHWYECKOM [OOKyMEeHTauuu, npoBEpPEeHbl U
3apmnKcMpoBaHbl B MPOTOKONAaX UCMbITaHUN.

7.5 Monb3oBaTenbCckuin MHTEpdenc aomkeH ObiTb paspaboTaH Takum obpasom,
yTobbI YynpaBnsiemoe obopyaoBaHue B noboe Bpems Morno pabotate 6e3onacHbIM U
JEeNCTBEHHbIM CNOCODOM.

7.6 OTka3 annapaTHOM 4actTu unM owwubka onepaTopa CUCTEMbl HE OOITKHbI
npUBOAUTL K Pas3BUTUIO OMacCHbIX nocrneacTsuin. [omkHbl ObiTb MNpegycMOTPEHbl Mepbl,
NCKNIoYatoLLne HeNPaBUITbHYIO SKCNITyaTauuio.

7.7 He p[omkHbl coBMeLlaTbCa YHKUMM  yNpaBneHus, KOHTpOons/aBapunHO-
npegynpeanTenbHON CUrHanm3aumm 1 3awmTbl. 3TO JOIMKHO BbITb NPegyCMOTPEHO ANd BCex
yacTen CMCTEMbl aBTOMaTU3aUuKN, KOTOpblE 3a4eACTBOBaHLI B BbINOMTHEHUN NEPEYNCTIEHHbIX
YHKLMIA, BKNOYaA NpUcoeJMHEHHbIE YCTPOMCTBA N UCTOUYHUKU NMUTaHUS.

7.8 HormkHa ObITb npegycmoTpeHa 3awmTa OT CNny4amnHoro mnm
HECaHKLMOHMPOBAHHOIO  BMELUATeNbCTBa, CMOCOBHOMO NPUBECTM K U3MEHEHUAM
B NporpamMmax ynpaBneHns unn BenuvyuHax npefenbHbiX 3HAYeHWn KOHTPONMpyeMblX
napameTpoB.

7.9 JTiobble nameHeHnsa B nporpaMMHOM obecneyeHnn OOMKHbl BbiTb OTpaKeHbl
B 0OA4OOpEHHON TexHMYecKoW AokymMeHTauun. Ha cyaHe pomkHa OblTb npegycMmoTpeHa
npouenypa ynpasneHusa TakuMmm N3amMeHeHUAMU 1 OCYLLLECTBIIATLCA perncrpawms.
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7.10 Mpouenypbl pa3paboTkun 1 CONPOBOXAEHNSI MHTErNPUPOBAHHbIX (KOMMITEKCHBIX)
cucteMm  OoOmkHbel oTBeyaTb craHgaptam UCO/M3K/MNGP  15288:2015 «CuctemHas
nHxxeHepus. MNpouecchl Xn3HeHHoro uukna cucrem» n MCO 17894:2005 «Cyga n mopckue
TexHonorun. [MpumeHenne OSBM. O6wwme npuHUMNbl pas3paboTkm UM NPUMEHEHMUSA
nporpaMMmnpyeMblX 3MEKTPOHHbIX CUCTEM Ha MOPCKMX cydax». T npoueaypbl OOSKHbI
BKIMOYaTb COOTBETCTBYHOLLEE BbISBIIEHNE PUCKOB U yNpaBrieHne nmu.

7.11 CucremMHas UHTerpauus.

7.11.1 HorxkHbl OblTb onpeaeneHbl CywecTBEeHHble QYHKUMM 6Ge3onacHocTn Ans
YMEHbLUEHNST PUCKOB MNPUYMHEHWsT Bpeda nepcoHany nubo yuwepba obbekty
yrNpaBneHnsi/KOHTPONS WU OKpYXXaloLen cpefe, Kak B npouecce aKcnnyataumm, Tak n npu
oTKasax. PyHKUMM OOMKHbI ObiTb pas3paboTaHbl C y4eTOM MpuHUMNAa Bbixog4a W3 CTPos
B 6e3onacHoe coctosHue. Cpean y4acTHUKOB MPOEKTUPOBAHUA MHTErPUPOBAHHBIX CUCTEM
AorkeH 6bITb onpegerneH n cornacoBaH CTOPOHAMU CUCTEMHbIN UHTErpaTop.

7.11.2  ®yHKuMOHanbHble TpeboBaHMA LNs KaXOOW W3 MOACUCTEM, SBNSAIOLLMXCS
COCTaBHOW 4YacCTbl0 MWHTErPMPOBAHHOM CUCTEMbI, [OOSMDKHbl OblTb YETKO OnpedeneHbl
B COOTBETCTBMM C HasHa4YeHMeM W YCTaHOBIEHHbIMU TpeboBaHusMyn 6e3onacHoCTn W
C y4eToM IobbIX orpaHnYeHmnin obbekTa ynpaBneHus/ KOHTPOns.

7.11.3 [OomkHbl ObiITb oOnpegeneHbl OCHOBHbIE MOCNEACTBUS OTKa3oB  Ans
WHTErpMpoBaHHON CUCTEMbI NyTEM MCMOMb30BaHUA COOTBETCTBYHOLUMX METOLOB HAa OCHOBE
OLEHKM puckoB. NMpoekTaHT aormkeH pa3pabotaTb M NPeacTaBUTb Ha cornacoBaHne AHanma
nocrneacTBU OTKasoB (B cCOOTBETCTBUM CO cTaHgapToM MOK 60812:2018 «AHanus Bugos 1
nocnencteuin otkasos (FMEA n FMECA)»).

7.11.4  AnbTepHaTuBHble CpeacTBa ynpaBreHns, He3aBUCUMbIE OT UHTEMPUPOBAHHON
CUCTEMbI, LOMKHbI ObITb NPeAYCMOTPEHbI 451 BCEX OTBETCTBEHHbLIX (OYHKLINNA.

7.11.5 OTka3 ogHOM YacTu MHTErPUPOBaAHHOM cucTeMbl (Mogyns, 6noka annapaTypbl
WU NOACUCTEMBI) HE OOIMKEH BNUATb Ha (PYHKLMOHUPOBAHWE APYrnX YacTen, Ucknodasa te
YHKLMN, KOTOPble HEMOCPEACTBEHHO 3aBUCAT OT paboTbl OTKasaBLero anemeHTa. MonHbIn
OTKa3 CBs3el Mexay 4YacTaMu WHTErPUPOBaHHOM CUCTEMbl HE AOMKEH BMATbL Ha
PYHKLMOHMPOBAHME HYacTen CUCTEMbI B HE3aBUCUMOM PEXMME.

7.11.6  OYHKUMOHMpPOBaAHME OOBLEKTOB YMPaBEHMS B paMKax WHTErpUpPOBaHHOM
CUCTEMBI JOSMKHO BbITb HE MeHee 3hEKTUBHLIM U HAAEXHBIM, YeM UX (PYHKLMOHUPOBaAHWE
B @BTOHOMHbIX YCIOBUSIX.

7.11.7 [HomkHa ©OblTb MPOAEMOHCTPMPOBAHA HAOEXHOCTb pPaboTbl OCHOBHbIX
MEXaHU3MOB M cucteM B xoge OOblMHOM 3KcnnyaTauum u npu oTkasax. OTkasbl MoOryT
MOZENUPOBaTLCA C LOCTAaTOYHOM CTEMEHbID PeaniMCTUYHOCTU, YTOObLlI HarnagHO nokasaTtb
oBHapyxeHne 0TKka3oB B CUCTEME U pearMpoBaHMe CUCTEMbI HA TakMe OTKasbl.
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YACTb IX. MATEPUAIIbI U CBAPKA

1 OBLUME NOJNOXEHUA

1.1 TpeboBaHMA HACTOSILLEN YaCTU PacrnpoOCTPaHSOTCA Ha JIMCTOBOM U
npodunbHbIA NpokaTt, Tpybbl, NOKOBKM W OTNMBKM, NpeAHa3HaYeHHble AN M3roTOBMEHUs
rPy30OBbIX €MKOCTEW, TEeXHOMOrMYecknx COocygoB Mo OaBnNeHWeM, rpy3oBbIX WU
TEeXHONorm4yeckmx TpybonpoBoaoBs, BTOPUYHbIX HapbepoB, a Takke Ha CBapHble KOHCTPYKUUK
yKasaHHbIX U3genun.

TpeboBaHuA Takke pPacnpPoOCTPAHSITCA Ha JIMCTOBOM W NPOMUNbHBLIA NpoKaT U3
cygoctpouTenbHon ctann cornacHo 3.2 yactu Xlll «Matepuanbl» Npasun knaccndmkaumm,
npegHasHa4YeHHoONn AN M3roTOBIIEHUS  KOHCTPYKUWA,  BOCMPUHUMAIOLLMX  HU3KYHO
Temnepartypy, HO He ABNSAIOLLMXCS YacTblo BTOPUYHOro bapbepa.

TpeboBaHusa K NpokaTy, MOKOBKaM W OTNMBKaM npuBedeHbl B Tabn. 2.1-1 — 2.1-5,
K CBapHbIM KOHCTPYKUMSAM — B pasd. 3 HacTosILLEeN YacTu.
1.2 M3roTtoBneHue, UcnbiTaHUs, OCBUAETENLCTBOBAHME U AOKYMEHTaUMS OOMKHbI

yooBnetBopsATb TpeboBaHuam 4yactu Xl «MaTtepmanbi» [paBun knaccudgukaumm,
cornacoBaHHbIM CTaHAapTam n TpeboBaHUAM HACTOSLLEN YacTu.

1.3 Ecnun Peructpom He TpebyeTca MHoe, AOMKHbI ObiTb NpOBeAEHbl UCMbITaHWUS
Ha yagapHbii  un3rmMb B cootBeTcTBMM € 2.2.3 4yactn Xl  «MaTtepuanbi» [Mpasun
Knaccudpukaumm Ha obpasuax cornacHo puc. 2.2.3.1-2 n 1abn. 2.2.3.1-2 ykaszaHHON 4acTu;
npu 3TOM YCTaHaBNUBAKTCA HOPMbl MUHMManbHoOM paboTbl yaapa KV cornacHo 2.2.3.1 un
Tabn. 2.2.3.1-4 ykasaHHOW YacTw.

[na ocCHOBHOro Metanna LOImKHbl M3rotTaBnmBaTbCsl obpasubl Hanbonbllero pasmepa
ONA  OaHHOW TOnMwuHbl MaTtepuana. TpeboBaHuMs K UCNbITaHUAM MeTanna TONLWWHOW
MeHee 5 MM OOSKHbl  COOTBETCTBOBATb  HaAUMOHAMNbHbIM — W/UMKM  MEeXAYHApPOOHbIM
ctaHgapTtam. Ona TonwwmH ctanu o 40 MM BKounMTeNnbHO o6pasubl AOMKHbI ObiTh
oTOOpaHbl B 2 MM OT NMOBEPXHOCTM MpoKaTa TakMM 00pa3om, 4Tobbl MX NpogofbHasi OCb
Oblna napannenbHa HanpaBfeHUIO MpoKaTa, a MOBEPXHOCTU MexaHu4Yecku obpaboTaHbl.
Ona TonwwmH ctann 6Gonee 40 mm o6Gpasubl oTbuparTca Takum obpasom, 4TOObl KX
NpOAOSbHbIE OCK pacnonaranucb NocpeanHe Mexay NOBEPXHOCTLIO U LIEHTPOM CeYEeHUs no
TonwuHe. Hagpesbl BbINOMHAKTCA NEpneHANKYNSPHO K MOBEPXHOCTH.

Mo cornacoBaHuio ¢ Permctpom B JOMOMHEHME K UCMBLITAHUAM Ha yAapHbIA M3rMb unu
BMECTO HUX MOryT MPOBOAUTLCS WHbIE UCMbITAHUS ONs onpegerneHuMs CTOMKOCTM NpoTuB
XPYMNKNX paspyLleHnin (TPELUMHOCTOMKOCTb), HAaNpMMep, UCMblTaHWe NagatoLLmM rpy30M.

B cnyyae nonyyeHus HeyooBNeTBOPUTENbHbLIX Pe3yrbTaToOB UCMLITAHUA Ha yOapHbIN
n3rnb NOBTOPHbIE MUCMbITaHUSA NpoBoasaTcs B cootBeTcTBUM € 1.3.2 yacTtum Xl «MaTtepuanbi»
MpaBun knaccudukaumn.

14 BpemeHHOe conpoTuBneHne, npegen  TEKydeCTM WU OTHOCUTENbHOE
yOInMHEHME KOHKPETHOro Matepuana gomkHbl ObITb YKasaHbl B JOKYMEHTaUUK, nognexatilemn
ogobpeHnto Pernctpa.

15 NcnbiTaHne Ha un3rmb MoXeT He NpoBOAMTLCHA AN OCHOBHOrO maTtepwana,
OfHaKo TpebyeTcsa Npu UCMbITAHUN CBAPHbBIX COEAMHEHW.

B cnyyae pasnnuusa ypoBHeN NPOYHOCTU OCHOBHOMO MeTanfa M CBapHOro LiBa BMECTO
nonepevyHon NPUMEHSIETCA NPOAOSIbHAsA opMeHTauns o6pasuyos.

1.6 Pernctp mMoxeT oonycTuTb mMatepuarnbl ¢ UHbIM XMMUYECKUM COCTaBOM W/vnu
NHBIMU MEXaHUYECKUMW CBOCTBaMMU.
1.7 Ecnu npeaycmatpuBaeTcs Tepmuyeckas obpaboTka nocrne ceapku, CBOMCTBA

OCHOBHOrO MaTepuana [OSKHbl OnpeaensitbCa B COCTOSAHUM TepMuyeckoi obpaboTku
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B cooTBeTcTBMM cT1abn. 2.1-1 — 2.1-5, a cBoWCTBaA CBApHOro COEAMHEHUss — Mochne
TepmMmunyeckon obpaboTkm cornacHo TpeboBaHMsM pasa. 3.

Ecnn npegpycmatpuBaeTtcss Tepmuyeckas obpaboTka nocrne cBapku, TpeboBaHus K
UCMbITAaHUAM MOTYT ObITb M3BMEHEHBI MO COrfacoBaHunio ¢ Pernctpom.

1.8 Cranu kateropun A, B, D, E, AH, DH, EH n FH gomxHbl yaoBneTBOpPsATb
TpeboBaHusm cootBeTcTBEHHO 3.2 1 3.5 yacTtu XIll «MaTtepuanbl» NMpaBun knaccudpukauuu.
1.9 MNpn nepBoHa4YanbHOM OCBUMAETENLCTBOBAHMM W B Crlydae  OTKINOHEHWI

COATOYHbIX WUCTbITAHWA  OT perfiaMeHTUPOBaHHbIX COOTBETCTBYIOLMM pasgenom [pasun
TpeboBaHWA, HEOOXOOAMMO MNpPOBEAEHME MaKpPO- W MUKPOaHanm3a CTPYKTypbl, a Takke
onpegenenne TBepgoctn BcooTtBeTctBMM € 3.2 uyactm Xl «Matepuanbl»  [Mpasun
Knaccudomkaumn.

1.10 MpyMeHsieMble antOMUHUEBBIE CMSiaBbl B KOHCTPYKUMAX CUCTEM XpaHEHUS
rPy30B rasoBO30B [AOJDKHbI COOTBETCTBOBaTb TpeboBaHumsim pasg. 5 wactu Xl
«Matepuansi» [MpaBun knaccudukauum Onsg  anioMUHUEBBLIX CNIaBoOB, a Takke
B cooTBeTCcTBMM  C TpeboBaHuammn pa3g. 10 vactm Xl «MaTtepmanei»  [Mpasun
Knaccudukaumm.

2 TPEBOBAHUA K MATEPUATTAM

2.1 TpeboBaHNA K KOHCTPYKUMOHHbIM MaTtepuanam npuBeLeHbl B CNeayoLmnx
Tabnuuax:

T1abn. 2.1-1: nucTbl, Tpybbl (DeCLLIOBHbIE U CBapHbIE), MPOMUIN 1N NOKOBKU AS1S1 FPY30BbIX
eMKOCTE U TEeXHOMOrMYeckux COCyAOB Mo AaBreHMeM AN pacyHeTHbIX TemnepaTyp
He Hmxe 0 °C;

Tabn. 2.1-2: NUCTbl, NPOUITM 1 MOKOBKM OIS TPY30BbIX EMKOCTEN, BTOPUYHbIX DapbepoB
N TEXHOMOrMYECKNX COCYAOB NoA AaBrneHneM Ang pacyeTHblx Temnepatyp ot 0 go —55 °C;

Tabn. 2.1-3: NUCTbI, NPOMIM 1 MOKOBKWN AN FPY30BbIX €MKOCTEN, BTOPUYHBLIX BapbepoB u
TEXHONOrMYECKMX COCYAOB NOA AaBMNEHMEM AN pacyeTHbIX Temnepatyp ot —55 go —165 °C;

Tabn. 2.1-4: tpyba (6ecloBHble U CBapHble), MOKOBKM W OTAMBKW AFS TPY30BbIX U
TexHonorndecknx TpybonpoBoaoB Anga pacyeTHbix TemnepaTyp ot 0 go —165 °C;

Tabn. 2.1-5: nuctoBas u npodunbHas cTanb Ans  KOPMYCHbIX  KOHCTPYKUWNA,
BOCMPVHUMAHOLLNX MOHWKEHHYIO TeMnepaTtypy rpysa.

2.2 [MOKOBKM W OTNMBKKU, NPUMEHHAEMbIE ANA TPYy30BbIX W TEXHONOMMYEeCKMX
TpybonposodoB npwu TemnepaTtype akcnnyatauum Hwke 0°C, [orkHbl oTBeYaTb
TpeboBaHMAM NPU3HAHHbBIX HALMOHANbHbBIX W/ UM MEXAyHAapOAHbIX CTaH4APTOB.

Tabnuuya 2.1-1

NucTbl, TpyGbl (GeclUoBHbIE M cBapHbie!), Npodunu 1 NOKOBKU Ans rPy30BbIX €MKOCTER UM TEXHONMOrMYEeCcKUX
COCy[OB NoA AaBneHeM AN pacyeTHbIX TemnepaTyp He Hwke 0 °C

XumMunyeckumn cocrtaB

Yrnepoancto-mapraHuesas ctanb. CnokovHas. MenkosepHucras.

XMMMYECKMIA COCTaB CTanu OOIMKEH COOTBETCTBOBATL TPEOOBAHNSIM HALMOHANbHOI0, MEXAYyHAPOAHOIoO
CcTaHgapTa unu cneumndukaumm nsrotosuTens, ogobpeHHon Pervctpom.

Tepmuyeckas o6paboTka
Hopmanusauuvs nnuv sakaska ¢ oTrnyckom?

UcnbiTaHuA Ha pacTaXeHue u ynaprM n3rné

JlncTol VcnbiTaHuamM noaBepraeTcs Kaxgoe usgenve
Mpocpnnu n nokoskm VcnbiTaHms no napTmam
VcnbiTaHns Ha PacuyeTHbIN MUHUMATIbHBI NPeaen TEeKy4ecTy He JorhkeH npesbiwats 410 MMad
pacTshkeHue
WcnbiTaHuA Ha yaapHbIA U3rné
Jnctol MonepeyHble o6pasLbl
MuHumanbHasa cpegHssa BenvymHa pabotel yaapa KV 270
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Mpocmnu n nokoskm MpogonbHble 06pasupl

MuHuManbHas cpegHsast BenuyumnHa pabotsl yaapa KV 410

TemnepaTtypa ucnbiTaHUX Ha yaapHbIA U3rné

TonwwmHa S (Mm) TemnepaTtypa
ucnoitaHum (°C)
§<20 0
20<5 <40 -20
1 [Ona GecwoBHbIX Tpy® M apmaTypbl — B COOTBETCTBUMM C TpeGoBaHusiMu [MpaBun Knaccudomkauum.

McnbiTaHns Ha yaapHbIi U3rMG He pernaMeHTUPOBaHbI.

2 Tlpu rapaHTMM nNpou3BOAUTENS MOJSyYEeHUs] pernameHTUpyeMbiX [paBumaMuM CBOWCTB CTanluM BMECTO
HopManusauuM U 3akasnku ¢ OTMYCKOM MOXET ObITb MPMMeHeHa NpokaTka Npu KOHTPONMpyeMoii TemnepaType.
3 TBepgoCTb CBapHOrO LWBa W 30Hbl TEPMUYECKOrO BMUSIHUA  JOMKHbI OTBeYaTb OO06pPEeHHbIM
MeXayHapoaHbIM U/UNu HaLMoHanbHbIM cTaHAapTaM U HopMaw.

Tabnuua 2.1-2

JNncTbl, NPOdMNM 1 NOKOBKU® ANs rPY30BbIX EMKOCTEN, BTOPUYHBLIX GAapbepoB 1 TEXHOMOMNMYECKNX COCYO0B Noja
JaBneHveM ansa pacyetHbIx Temnepatyp ot 0 go —55 °C. MakcumarnbHas TonwmHa® 25 mm

XumMmunyecknn coctaB
Yrnepoaucto-mapraHuesasi ctanb. CrniokoiHas. Menko3sepHucTasi, obpaboTaHHan antoMMHMeM XnuMuyeckui
cocTaB (koBLuoBag npoba), %:

C Mn Si S P
0,16 makc.? 0,70 — 1,60 0,10 — 0,50 0,025 makc. 0,025 makc.
JlernpytoLime n namenp4vatoLime 3epHO SNemMeHTbl B 06LeM cnydyae MOryT COOTBETCTBOBATbL CeAyHoLnM
HopMmaMm, %:
Ni Cr Mo Cu Nb V Al
0,80 makc. 0,25 makc. 0,08 makc. 0,35 makc. 0,05 makc. 0,10 makc. | 0,02 MuH.

Tepmuyeckas obpaboTka
Hopmanusauusa unuv sakanka ¢ otnyckom?

UcnbiTaHus Ha pacTsXeHue U yaapHbIA u3ruob

Jlnctol VcnblTaHMAM nogBepraeTcs Kaxgoe nsgenve

Mpochmnn n nokoskm VcnblTaHmsa No naptmam

WcnbiTaHns Ha pacTsbkeHne | PacyeTHbI MUHUMMAanbHBIN Npegen TeKyY4ecTu He Jo/KeH npesbiwats 410 MMa®

WcnbiTaHusA Ha yaapHbIA U3rnb

JvcTel MonepeyHble 06pasupl
MuHuManbHas cpegHsis BenuyvHa pabotsl yaapa KV 27 x
Mpodunu 1 nokoskmu? MpogonbHble 06pasubl

MuHumanbHasa cpegHssa BenvyvHa pabotel yaapa KV 41 x

TemnepaTtypa ucnbiTaHU Ha yaapHbIA U3rné
Ha 5 °C Hmxe pacyeTHon Temnepatypbl unm —20 °C, cMOTpS MO TOMY, YTO MEHbLUE

1 XYMUYecKniA cocTaB AOSMKEH COOTBETCTBOBATL 04006peHHON Pernctpom cneumdukaumm.
2 WcnbiTaHns Ha yaapHbIi U3rnbd matepuanos TonwmHon 6onee 25 MM JOMKHbI NPOBOAUTLCS CNEAYLLNM

obpasom:

TonwuHa matepuana S, Mm TemnepaTypa ucneiTaHui, °C
25<S=<30 Ha 10 °C Huxe pacyeTHon unmn —20 °C, cMOTpPS NO TOMY, Y4TO MEHbLUE
30<S=35 Ha 15 °C Huxe pacyeTHon unmn —20 °C, cMOTpPS NO TOMY, Y4TO MEHbLUE
35<S<40 Ha 20 °C Hmxe pacyeTHOMn

BennunHa paboTbl yaapa gomkHa COOTBETCTBOBaTL NPUBEAEHHOW B Tabnuue Ansg COOTBETCTBYOLLEro obpasua.
MaTtepuanbl onsi rpy30BbIX €MKOCTEN U UX YacTel, KOTopble MONHOCTLI0 MOABEPrarTcs TepMuyeckon obpaboTke
ONsi CHATUSI HanpshKeHUI nocne cBapky, MOMyT UCMbITIBATLCS NpU Temnepatype Ha 5 °C Hwxe pacyeTHON unm —
20 °C, cMOTpsl M0 TOMY, YTO MEHbLLIE.

MaTtepuansl ans dyHOAMEHTOB U UX COEAMHEHWUI OOMKHbI UCTbITLIBATLCA NPU TemnepaType, kotopasi TpebyeTcs
0119 COOTBETCTBYHOLLEN TOMLWUHBI COCEAHEN rPYy30BOM EMKOCTH.

8 CopepxaHve yrrmepoga MoxeT 6biTb yBenuueHo o 0,18 mpu ycroBuM, 4TO pacdeTHas TemmnepaTypa
KOHCTPYKUMU He Hnxke —40 °C.

4 Tpu rapaHTM¥ npov3BOAWUTENS MOMy4YeHUs pernameHTUupyemMblx [paBunamyM CBOWCTB CTanu BMECTO
HOpManusaumn unu 3akarnkum ¢ OTNYCKOM MOXET OblTb NMPMMEHEHA MpokaTKka NMpu KOHTPONUpyeMoKn Temnepatype.
Onsa matepvanos TonwmHon Gonee 25 MM, ONs KOTOpbIX Temnepatypa WcnbiTaHui paBHa —60 °C unu Huxe,
MpaBunamu pernaMmeHTUpyeTcs NPMMEHEHNE crieumansHO 06paboTaHHOM cTanu unu ctany cornacHo 1abn. 2.1-3.

5  TeepaocTb CBApHOrO LIBA M 30HbLI TEPMUYECKOrO BIMSIHUA AOMKHbI OTBeYaTb 040GPEHHBIM MEXOYHaPOAHbIM
n/vnn HaumoHanbHbIM CTaH4apTam 1 HOPMaM.
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Tabnuua 2.1-3

JIncTbl, NPOrnu 1 NOKOBKM ANS rPy30BbIX EMKOCTEN, BTOPUYHBLIX 6apbepoB 1 TEXHONOrMYECKNX COCYA0B NOA
JaBrneHneM Ans pacyeTHbiX TemnepaTyp! Huxe —55 fo —165 °C. MakcumanbHas TonwmHa? 25 Mm

MuHnmanbHasa TemnepaTtypa
pacyeTHasi XuMuyeckuin coctae® n TepMuyeckasi o6paboTka UCMbITaHUS Ha
Temneparypa, °C yaapHbIn n3rmb, °C
-60 Cranb ¢ 1,5 % Ni -65
N v N+T unmn Q+T nnn TMCP
—65 Cranb ¢ 2,25 % Ni -70
N vnm N+T unm Q+T unu TMCP*
-90 Cranb ¢ 3,5 % Ni -95
N vnm N+T unm Q+T unu TMCP*
-105 Cranbc 5% Ni -110
N vnm N+T unm Q+T45
-165 Crtanb ¢ 9 % Ni N+N+T nnu Q+T -196
-165 AycTeHnTHble cTtanu Tunos* 304, 304L, 316, 316L, 321 n 347 -196
O6paboTaHHble Ha TBepAbli pacTBOp
-165 AntomMuHueBsble cnnasbl TMNa* 5083, 1550, 15654 McnbiTaHne
OTOXOKEHHbIE He TpebyeTca
-165 AyctennTHbIn cnnas Fe — Ni (36 % Ni) WcnbiTaHne
He TpebyeTcs

WcnbiTaHus Ha pacTshkeHue U ygapHbIi u3rné

Jlnctol VcnbiTaHnsM nogBepraeTcsa Kaxgoe nsgenve

Mpodpmnun n nokoskn | McnblTaHnsa No napTmam

WcnbiTaHusa Ha yaapHbIA U3rn

JvcTbl [MonepeyHble obpasubl

MuHuManbHas cpegHssi BenuyunHa pabotsl yaapa KV 270

Mpodounu 1 nokoskn | MpogonbHble 06pasubl

MuHumanbHasa cpegHsas BenuymHa pabotel yaapa KV 410x

1 TpeboBaHus Ans MaTtepuanos, UCMOMb3yeMbIX MPW pacyeTHbLIX TemnepaTtypax Hxke —165 °C LoMmkKHbI

COOTBETCTBOBATb PErMaMEHTUPYEMbIM HALMOHANbHLIMU U MEXOYHAaPOAHLIMWU CTaHAapPTaMU 3HAYEHUSIM.
2 [Onacranei ¢ 1,5 %; 2,25 %; 3,5 % 1 5 % Ni TonwuHoin Gonee 25 Mm Temnepartypa UCMbITaHWUN Ha yaapHbIii
n3rnb OomKHa KOPPEKTMPOBATLCS CreayoLwmM obpasom:

TonuwuHa matepmana S, Mm TemnepaTypa ucnbitanui, °C

25<S<30 Ha 10 °C Hmxe pacyeTHoMn
30<S<35 Ha 15 °C Hmxe pacyeTHoMn
35<S=40 Ha 20 °C Huxe pacyeTHoun

BenuumHa paboTbl yaapa JoSmkHa COOTBETCTBOBATbL NPUBEAEHHON B Tabnvue Ansi COOTBETCTBYHOLEro obpasua.
3 MpeaenbHble 3HaYEHMS XMMUYECKOrO COCTaBa AOMKHbI COOTBETCTBOBATbL OA0OPEHHON cneumdukaLmu.

4 [Inqa 3akaneHHoW 1 OTNYyLLEHHON cTanu aonyckaeTcs 6onee HM3Kas MUHMMAarbHas pacdyeTHas TemnepaTypa.
5  Cranb c cogepxaHuem Ni 5 % nocrne TPoNHOW TepMUYecKoi oB6paboTkM MOXeT BbiTb MCMoNb3oBaHa Mpu
Temnepatype 0o —165 °C npu ycnosum, 4To UCNbITAHUS Ha yAapHbIA u3rmb npoBoasATcs npu Temnepartype —196
°C.

* B cootBeTCcTBUM C MeXgyHapoaHbIMU U HAUMOHalIbHbIMKU CTaHOapTaMu.

Tabnuua 2.1-4

Tpy6bl (6eclIOBHbIE U CBapHbIE), MOKOBKA M OTIUBKW ANIA TPY30BbIX W TEXHOMOrMYeckux TpybonpoBodoB Ans
pacyeTHbix Temnepatyp ot 0 go —165 °C. MakcumanbHas TonwmHa 25 Mm

MUHAMASIbHES McnbiTaHusa Ha yaapHbii u3rmb
(mpogonbHbI 06paseL)
pacuyeTHas . 1
Xumnyeckuii coctas! n Tepmmnyeckas obpaboTka MuHumanbHas
Temneparypa, TemnepaTypa
° ucnbitTaHun, °C CPeA. BeNHnHa
’ pabotbl yaapa, Ox
-55 Yrnepogucto-mapraHuesasi ctanb. CnokovHas. -2 27
MenkosepHucTtas. HopmanusosaHHas
—-65 Cranb c 2,25 % Ni -70 34
N vnm N+T nnm Q+T3
-90 Crtanb ¢ 3,5 % Ni -95 34
N vnm N+T unm Q+T3
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Tpy6bl (6eclloBHbIE M CBapHbIE), MOKOBKA M OTIIUBKW ANS TPYy30BbIX W TEXHONOrMYECKnx TpybonpoBodoB Ans
pac4yeTHbIx Temnepatyp oT 0 go —165 °C. MakcumanbHas TonwmHa 25 Mm

McnblTaHusa Ha yaapHbIi u3rmb
MuHumanbHas M
(npoponbHbI 06paseL)
pac4yeTHasi . 1
Xumuyeckun coctas! n Tepmmnyeckas obpaboTtka MuHumanesHas
Temneparypa, TemnepaTypa
°C ncnbiTaHun, °C CPeA. BeNnu4iHa
’ paboTbl yaapa, [x
-165 Cranb ¢ 9 % Ni* -196 41
N+N+T nnn Q+T
AycTteHuTHble ctanu Tunos* 304, 304L, 316, 316L, 321 -196 41
1 347 ObpaboTaHHble Ha TBepAbl pacTBOp
AntomuHmeBble cnnasbl TUna* 5083 VcnbiTaHmsa
OTOXOKEHHbIe He TpebytoTca

MUcnbiTaHua Ha pacTskeHUe U ygapHbIi U3rné
WcnbiTaHnsiM NofsepraeTcs Kaxaas naptus

WcnbiTaHuA Ha yaapHbIA U3rné
MpogonbHble 06pasupl

1 TpepgernbHble 3HA4YeHUs XMMUYECKOro COCTaBa [AOMKHbI OTBeYaTb TpeGoBaHusM ofobpeHHoi Permctpom
cneuudmkaumm.

2 Temnepatypa WUCMbITaHUN MOXET ObITb Ha 5 °C HWXE MUHUManNbLHOW pacyeTHoN TemnepaTypbl unu —20 °C,
CMOTPS MO TOMY, YTO MEHbLLE.

3 [Ons 3akaneHHOW W OTMyLWEHHOW cTanen [JonyckaeTcs Goree HW3kasi MWHMMarbHasi pacyeTHast
Temneparypa.

4 [aHHbI XMMWYECKMiA cOCTaB He NPUMEHUM Afisi OTIIMBOK.

* B cOOTBETCTBUM C MeXAYHapOAHbIMU U HaUuMOHasbHLIMU CTaHA4apTaMu.

Tabnuua 2.1-5

JNncTtbl 1 npodhunu ANst KOHCTPYKLUMIA KOprnyca, BOCMPUHUMAIOLLUX MOHWXKEHHYI0 TeMNepaTypy rpysa

MunHnmanbHas MakcrMmanbHasi TonwmHa, MM, 4ns ctanv kateropum

pacteTHas A32 D32 E32
Tlgﬁgfgfm’: A B D E A36 D36 E36

kopnyca, °C A40 D40 E40

0 v Bbiwe?!

_5 1 BLILLE? B cootBeTcTBMM C 1.4 yacTu Il «Kopnyc» lNMpaBun knaccudukaumum

Hwxe oo -5 15 25 30 50 25 45 50
Hwuxe oo —10 * 20 25 50 20 40 50
Huxe no —20 * * 20 50 * 30 50
Hwxe oo —30 * * * 40 * 20 40

Hwxe —30 B cooTBeTcTBUM C TAbn. 2.1-2, 3a UCKMIOYEHUEM OrPaHUYEHUI, NMPUBEAEHHBIX B CHOCKE? K 3TOM

Tabnuvue, He NPUMEHSIITCA

1 [na cnyyaes, ykasaHHbIX B 19.2.3 yactu IV «XpaHeHue rpysa».
2 [nsa cnydyaes, ykasaHHbIX B 19.2.2 yacTu IV «XpaHeHue rpysay.

* [MpuMeHeHne cTanu gaHHOW KaTeropmum He A0nyCcKaeTcs.

3 CBAPKA U HEPA3PYLLUAIOLLUA KOHTPOJb

3.1 OOLme NonoXxeHus.

3.11 Hactoawme TpeboBaHUA MPUMEHATCA ANS MNEepBUYHOrO U BTOPUYHOIO
BapbepoB, a Takke 3rieMeHTOB Kopryca, (hopMUpyoLLMX BTOPUYHbIA Bapbep.

TpeboBaHusa HacTosero pasgena, kak npaBuno, MPUMEHSIOTCA ONSA YrNepoaucTbIX,
YrnepoancTo- MapraHueBblX, NErMpoBaHHbIX HUKENEM W ayCTEeHWUTHbIX CTaren u MoryT
COCTaBIATb OCHOBY 4151 MPUEMOYHbIX UCMbITAHUA APYrnxX MaTepuanos.

Mo cornacosaHuto ¢ Pernctpom ncnbiTaHnsa Ha yaapHbIn N3rnb cBapHbIX COEANHEHUIN U3
Hep)XaBetoLLen cTanu v arnoMUHUEBBIX CMNaBoOB MOTYT HE MPOBOANTLCS.

Pernctp moxeT notpebosatb gpyrne Buabl UCNbITaHWIA ansa nobdoro matepmnana.
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3.2 CBapouHble maTtepuansbl.
3.2.1 CeapoyHble MmaTepuarnsl, NpegHasHayYeHHble 5151 CBapKu rpy30BbIX EMKOCTEN,

OOIMKHbl  ObITb Mpu3HaHbl Pernctpom, umeTb cooTBeTcTBytowee CBuaoetenscrBo 06
ogobpeHnn cBapo4vHbIX MartepuarioB, M COOTBETCTBOBATb COMfacoBaHHbIM C Permctpom
cTaHgapTam n/nnu cneundmkaumnsam.

[lns BCcex cBapOYHbIX MaTepuaroB, €Cnu MHOE He OrOBOPEHO, OOMKHbI MPOBOAUTLCS
NCMbITaHUS HaNNaBNEeHHOro MeTarnsa 1 CTbIKOBOro CBApHOro COEANHEHUS.

PesynbTaTbl, NONy4YeHHblEe MPU NPOBEOEHUN UCMbITAHUI HA pacTsKeHUe U yaapHbIN
n3armé Ha obpasuax c V-obpasHbiM HagpesoM, LOMKHbl yAOBNETBOPATb TpeboBaHUAM

Peructpa.
XNMUYECKUI COCTaB HanmasneHHOro MeTtansa nognexuT corrnacoBaHuio ¢ Peructpom.
3.3 TexHonorm4yeckue UCNbITaHUA TMNpPU CBapKe TrpPy30BbIX €MKOCTeMu,
TEXHONOrM4YecKnx cocyaoB Noa AaBrneHMeM U BTOPUYHbIX 6apbepoB.
3.3.1 KonnyecTtBo 1 pacnonoxeHue npob onst CnbiTaHWNA.

3.3.1.1 Ha Bcex CTbiKOBbIX LIBaxX AO/MKHbI MNPOBOAUTLCS  TEXHOMOrMyeckmne
NCNbITaHUS:

AN KaXX40ro OCHOBHOIO MaTepuana;

AN KaXX40oro CBapo4YHOro Marepuana u cnocoba cBapku;

AN KXXO0ro NonoXeHus LWea.

CTtbikoBble Npobbl M3 NMUCTOB CTanu AOMKHbI OblTb MOArOTOBMAEHbI TakuM 06pa3om,
4yTOObl HaNpaBneHne CBapKkn coBnagarno ¢ HanpasneHneM NPOKaTKu.

[dnanasoH TONWMH ONA KaXOoro TEXHONMOMMYECKOro UCMbITaHUA yCTaHaBNMBaETCs Mo
cornacosaHuto ¢ Pernctpom.

Mo  ycmoTpeHutio  uarotoBuTena  wunu  Pernctpa  mMoxeT  Npou3BOAUTLCA
pagnorpauU4eckmin Unu ynbTpasBykoOBOW KOHTPOSb.

TexHonornyeckne ucnbiTaHUsi CBAPOYHbIX MaTepwuanoB Ans CBapKW YIMoOBbIX LUBOB
OOJIMKHbI BbINOMHATLCA B COOTBETCTBMU C TpeboBaHuamMM 4vactn XIV «Csapka» [lpasun
Knaccudukaumm; npu 3TOM CBapouvHble MaTepuanbl OOSMKHbI obecneuynBaTtb Tpebyemyto
BENMYMHY paboTbl yaapa npy UCMbITaHUM Ha YAapHbIA U3rno.

3.3.2 O6bem ucnbiTaHi.

3.3.2.1 BblbpaHHble cnocobbl cBapkuM AN FPy30BbIX €MKOCTEW WM COCydOB MoA4
AaBreHneM, ykasaHHbIX B HACTOsILLEM NYHKTE, AOMKHbI y40BNeTBopATh TpeboBaHuam 1.2.

Ona kaxgon npobbl [OMKEeH yCTaHaBnMBaTbCA CReaylwmi nopsagok UCNbITaHUn
cnocoba cBapku:

.1 ucnbiTaHuA Ha pacTskeHne 00pasLoB, BbIpe3aHHbIX NONEepPeK CBAapHOro LBA;

.2 UCNblTaHMe NPOAONbHbIX 00pa3L 0B, Bblpe3aHHbIX BAOSb CBAPHOro LWBA LOSHKHO
COOTBETCTBOBATb TPEOOBAHNSAM HALMOHANBHOIO NN MEXAYHapO4HOro CTaHAapTa,;

.3 ucnbiTaHusas Ha u3rmd obpasuLoB, Bblpe3aHHbIX Monepek cBapHoro wea. B Tex
crny4vasx, Koraa OCHOBHOM MeTann M MeTann LWBa UMEeKT pasfuyHble YPOBHM NMPOYHOCTH,
BMECTO MCNbITAHMM Ha MONepeYHbIXx TpebylTca ucnbiTaHusa Ha obpasuax, Bblpe3aHHbIX
BAOSb CBAPHOro LUBA;

4 OOMH KOMNNEKT ux Tpex obpasuoB ¢ V-o6pasHbIM Hagpe3oMm AN UCNbITaHMsA Ha
yAapHbIn n3rnb gomkeH 6biTb oTobpaH 13 cnegyowmx mect (puc. 3.3.2.1.3):

LeHTpanbHasa NMHMSA CBapHOro wWwaa (1);

nvHua cnnasnexus (J1C) (2);

1 mm ot JIC (3);

3 mm ot J1C (4);

5 mm ot J1C (5);
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Puc. 3.3.2.1.3
OpwueHTaumsa obpasua onsa ncnbiTaHMm Ha yaapHbii 3rnb n obpasua ¢ Y-o6pasHbiM Hagpe3om

.5 aHanu3 MakpocTpykTypbl. Pernctp MoxeT notpeboBaTb Takke aHanua
MUKPOCTPYKTYPLI U onpeaeneHne TBepaocTu.

3.4 UcnbiTaHus.

34.1 WcnbiTaHns Ha pacTskeHue.

3.4.1.1 BpemeHHOe CcOnpOTMBIIEHNE NPU UCMbITAHUN CBapPHbLIX COEAUHEHUA OOSTKHO
ObITb HE MeHee Tpebyemoro ansi OCHOBHOro MeTanna.

3.4.2 McnbiTaHns Ha naruo.

3.4.2.1 [pn n3rnbe Ha onpaBke ANaAaMETPOM, PaBHbIM YETbIPEM TOMLLUUHAM 00pa3sLa,
He OOImKHO BbITb TPeLWWH npu yrie narnda go 180°.

3.4.3 McnbiTaHns Ha ygapHbiv M3rmb obpasuos ¢ V-06pasHbiM Hagpe3oMm.

3.4.3.1 WcnbiTaHns [OMKHbI NPOBOAUTLCA MpU TemnepaType, npegnucaHHon Ans
OCHOBHbIX CBapuBaeMbIX MaTepuanos.

Mpn mncnbiTaHMM MeTanna LWBa Ha yAapHbIi n3rmd BenuunHa paboTbl yaapa LOOSmkKHa
ObITb He MeHee 27 [IX.

TpeboBaHusa npu ucnbitTaHnn 06pasLoB MEHbLUNX pa3MepoB U AonyckaeMas BenvynHa
paboTbl yaapa Ha ogHom obpasue AoMmkHbl cooTBeTcTBoBaTh 2.2.3.1 u T1abn. 2.2.3.1-4
vactu Xlll «Matepuanbl» NpaBun knaccudurkaumn.

PesynbTaTbl WCNbITaHWA Ha ydapHbld U3rM6 N0 NWHUW  CONaBNEHUA W 30HE
TEPMMUYECKOro BMAUSIHUA AOMKHbI yOOBNETBOPATb TpeboBaHMsIM K OCHOBHOMY MaTepuany
OnNs NPOAONbHBIX UM MOMNepeYHbIX 0bpasuoB B 3aBUCMMOCTU OT TOTO, YTO MPUMEHNMO,
a 06pasLoB MeHbLUUX pa3MepoB — aHarnorM4yHo ykasaHHomy B 1.3.

3.5 McnbiTaHMA yrnoBbIX CBapHbIX COeAUHEHUN.

35.1 TpeboBaHNA K WUCNbITAHUAM YIAOBbIX CBApPHbIX COEOVMHEHUA W3MOXEHbI
B pa3a. 6 yactu lll «TexHnyeckoe HabnogeHWe 3a U3roToBneHnemMm matepuanoBy [lpaBun
TEXHNYECKOro HabnaeHns 3a NOCTPONKOM CYAOB N U3rOTOBIIEHNEM MaTepManos U n3genuim
ana cynos. Bblibop cBapouvHbIX MaTepuanoB AOSPKEH OCYLLECTBNSATLCA B COOTBETCTBUM
¢ TpeboBaHns MK Pernctpa K 3Ha4eHu o 3Heprum ygapa matepmasna cBapHOro CoOeanHeEHus.

3.6 TexHonormyeckue MCNbITaHUA CBapHbIX COeAWHEHUMA BTOPUYHOrO
b6apbepa.

3.6.1 JomkHbl  BblTb  NpPOBEAEHbl  TEXHOMOrM4yeckne  UCMbITaHUA  CBapHbIX
coeaiHeHUn BTopu4Horo 6apbepa.

3.7 TexHonornyeckue UCnbITaHUA CBapHbIX COeAUHEHU TPyb6onpoBoaoB.

3.7.1 JomkHbl  OblTb  NpPOBEAEHbl  TEXHOMOrM4yeckne  UCMbITaHUS  CBapHbIX

coeauHeHun TpybonpoBoaOB, KOTOPbIE AOSMKHbLI OblTb aHANOMM4YHbl UCMbITAHUAM, YKa3aHHbIM
B 3.2.
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Ecnn He oroBopeHo uvHoe, TpeboBaHWS K WCMbITAHUSAM [OOSMKHbI COOTBETCTBOBATb
npuBedeHHbIM B 3.4.

3.8 UcnbiTaHMA cBapHbIX LWWBOB B npouecce nNpon3BoAcTBa.

3.8.1 [lns BCex rpy3oBbIX EMKOCTEN N TEXHONOMMYECKUX COCYAOB NOA LaBrieHUeM,
32 UCKMIOYEHNEM BCTPOEHHBLIX M MeMOpaHHbIX FPy30BbIX €MKOCTEWN, MCMbITAHWUS CBapHbIX
LUBOB B npoLiecce Npov3BOACTBA AOMKHbI, Kak NpaBuIio, NpoBoanTbCA NPUBNN3NTENbHO Ha
Kaxxable 50 M CTbIKOBbIX CBAPHbIX COEAMHEHWUI N NPeaCcTaBNATb Kaxaoe NosioxKeHne Lwsa.

[na BTOpU4YHbIX BapbepoB OOMKHbI ObiTb NMPOBEAEHbI TE e UCNbITaHMS, HO UX 06beM
MOXeET ObITb YMEHbLUEH N0 cornacoBaHuto ¢ Pernctpom.

Mo ycmoTpeHno Pernctpa angd rpy3oBbiX €MKOCTEN MW BTOPUYHBIX GapbepoB MOryT
ObITb NOTPEBbOBaHbI MHbIE UCTbITAHWSA, YeM yKa3aHbl B 3.8.2 — 3.8.4.

TpeboBaHuA K MCNbITAHUSM [OIMKHbI COOTBETCTBOBAaTb 3.4. [lporpamma wmcnbiTaHWui
OOIMKHA OCHOBbIBATbCA Ha TEXHWYECKOW AOKyMeHTauuwu narotoButensa n ObiTb ogobpeHa
Peructpom.

3.8.2 WcnbiTaHns B npouecce NpouM3BOACTBA AN BKNagHbIX MPY30BbIX €MKOCTEN
TMnoB A 1 B n nonymembpaHHbIX EMKOCTEN BKITHOHAKOT Criegylowme UCnbiTaHus:

3.8.21 WcnbitaHns Ha wn3armbé wn ygapHbIn M3rMb, ecnnm oOHM TpebyrTca npu
TEXHONMOrM4YeckMx ucnbitTaHmax. OQuMH KOMMNIEKT, COCTOSALWMA M3 Tpex obpasuoB, OOSMKEH
ObITb UCNbITaH Ha kaxable 50 M cBapHbIX WBOB. McnbiTaHns Ha yaapHbIN M3rMbd LOMKHbI
npoBoauTbCA Ha obpasuax ¢ Hagpe3oMm, pacnofnoXeHHbIM NMMBO NO LEeHTPY CBapHOro LWBa,
nmbo B 30HE TEPMUYECKOro BAUsHUA (Hambornee KpuTuyeckoe MecToO yCTaHaBNMBaeTCs Mo
pesynbTaTtaM TEXHOSIOrMYECKUX MUCMbITaHui). [ng ayCTEeHUTHOW HepXaBelowen ctanu Bce
Hagpesbl JOMMKHbI BbITb MO LEHTPY CBAPHOrO LUBA.

3.8.3 Kpome wucnbiTaHMA Onsi  BKNagHbIX TPy30BbiX emkocTem Tuna C um
TEXHONOMM4YEeCKMX COCYA0B NOA AABMEHNEM OOIMKHbI ObITh TakkKe NPOBEAEHbI UCNbITaHMSA Ha
pacTskeHne ob6pasLoB, Bbipe3aHHbIX NONepeKk CBApHOro LUBa.

3.84 McnblTaHna cBapHbIX LWBOB B Mpouecce NpouM3BOACTBA AN BKMAAHbIX
rPy30BbIX E€MKOCTEW W MeMOpaHHbIX eMKOCTEW AOMKHbl BbIMNOMHATLCA B COOTBETCTBUM
c3.3.2.

3.9 Hepaspywarowmimn KOHTPOIb.

3.9.1 [na BknagHbIX rpy30BbIX eMKOCTEN Tuna A n nonymemMOpaHHbIX €MKOCTEMN,
€Cnn pacyeTHas TemnepaTtypa paBHa unu Hmwke —20 °C, M Ana BKNagHbIX Py30BbIX
emkocTen Tuna B HesaBucumo ot Temnepatypbl 100 % CTbIKOBbIX CBAPHbIX LLUBOB C MOSTHbIM
NpoBapoOM NIUCTOB OOLUMBKWN FPY30BbIX EMKOCTEN OOMKHbI NOABEpraTbCs HepaspyLuatoLemy
KOHTPONIO pagmorpadonuyecknm MeToaoM.

3.9.1.1 Tpn pacyeTHom TemnepaType Bbiwe —20 °C BCce nepeceyeHus CTbIKOBbIX
CBapHbIX LUBOB C MOSIHbIM MpoBapoM M Mo MeHbwwen mepe 10 % ocTanbHbIX CTbIKOBbIX
CBapHbIX LIBOB C MOSHLIM NPOBAPOM KOHCTPYKUUIN TPy30BbIX €MKOCTEN [OOSKHbl ObiTb
NnoaBeprHyTbl HepaspyLlaloLLLEMY KOHTPOIO pagnorpadpunieckum Metogom.

3.9.1.2 B kaxgom criydae cBapHble LIBbl APYrMx KOHCTPYKUWUA TPYy30BbIX €MKOCTEN,
BKMOYas cBapky pebep XeCTKOCTM W Apyrov apMaTtypbl U KpenneHun, OOSMKHbl ObiTb
noaBeprHyTbl HepaspyLlaloLLLeMy KOHTPOMO MO cornacoBaHuio ¢ Pernctpom.

3.9.2 BknagHble rpysoBble eMkocT Tuna C m TexHonorumdeckne cocydbl MoA
AaBrneHMeM B 3aBUCUMOCTM  OT 04oOpeHHbIX  Permctpom  CcTaHOapToB  KayecTBa
N3roTOBMNEHNSA KOHCTPYKUMA LOSMKHbl OblTb NOABEPrHyTbl MOMAHOMY WM 4aCTUYHOMY
HepaspyLlalLWweMy KOHTPOMNK, O0O6beM KOTOpbIX AO/MKEH ObiTb HE MEeHee, YeM yKasaHo
B3.9.2.11n3.9.2.2.

3.9.21 O6wun obbem HepaspyLlalowero KOHTPONs, yKasaHHbii B 24.2.1 vactu IV
«XpaHeHue rpysa»:

A1 paguorpaguyecknin MeTop;:

BCE CTbIKOBbl€ CBapPHbI€ COeQMHEHNSI NO BCEWN UX ASNNHE;
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.2 HepaspyLwawLmi MeTos 06HapY>KeHNA NOBEPXHOCTHbIX TPELLMH:

BCe CBapHble LWBbl B 06beme 10 % nx obuwen anuHbi;

nogkpennsaoLmne KonbLia BOKPYr OTBEPCTUI, FOPrIOBMH U Tak darnee rno Bcen ux AnvHe.

[onyckaeTcs, B KavecTBe arbTepHaTUBbI, 4YacTUYHAd 3aMeHa HepaspyluaroLwero
KOHTpoNsa paguorpacmuyeckum MeTooM Ha HepaspyLllatlolwmii KOHTPONb YNbTPas3BYKOBLIM
mMeTogom cyyetom 3.9.7. Tawke MoxeT 6biTb noTpeboBaH KOHTPOMb YrbTPa3BYKOBbLIM
MEeTOAOM LUBOB NPUBApPKMA MOAKPENnAWMX KOnew BOKPYr OTBEPCTUWA, FOpPrioBMH U Tak
Aanee, B NONHOM o6beme.

3.9.2.2 YactnyHbin o0b6beM Hepaspyllalowero KOHTPOMs, YKasaHHbiM B 24.2.1
yactn IV «XpaHeHue rpysa»:

A paguorpaguyecknin MeToA:

BCE CTblKOBble CBapHble COeaVHEeHUs1 B MecTax ux nepeceyvyeHuss M He meHee 10 %
obwen ONuHblI  CTBIKOBbIX  CBapHbIX  COEAMHEHWA B BblIOpaHHbIX,  PaBHOMEPHO
pacrnpefeneHHbIX MecTax;

.2 HepaspylalwoLwwmi MeTos 06Hapy>KeHNA NOBEPXHOCTHBLIX TPELLMH:

nogkpennsooLne KonbLa BOKpYr OTBEPCTUN, FOPIIOBUH U Tak Aarnee no Bcen Nx AnuHe;

.3 yNnbTpas3ByKOBOW METOA:

o6bem KOHTponsA AomkeH 6biTb ogobpeH Pernctpom.

3.9.3 Hepaspywarwowmin KOHTPONb LIBOB CBapHbIX COEOMHEHUN BHYTPEHHEro
Kopryca Unu KOHCTPYKUMIA BKMNaAHbIX €MKOCTEN, NnogaepXmnBatolmx eMKOCTU C BHYTPEHHEN
nsondauuen, OormKeH NpPoOBOOUTLCA C YyY4ETOM pacyeTHbIX KPUTEPUEB, YKasaHHbIX B 23.2.1
yactn IV «XpaHeHne rpysa». O6bem M MeToabl Hepaspyllalowero KOHTponsa noanexar
cornacosaHuto ¢ Pernctpom.

3.94 [nsa BCTPOEHHbIX 1 MeMBpaHHbIX rPy30BbIX EMKOCTEN cneunanbHble MeToAabl
HepaspyLlalLero KOHTPOSIS CBapHbIX LUBOB N KPUTEPUWN OLIEHKM MOANEXaT COorfiacoBaHuio
¢ Peructpom.

3.95 Hepaspywawwmn  KOHTpofb  TpybGonpoBOAOB  OOMMKEH  MPOBOAUTLCSA
B COOTBETCTBMM C TpeboBaHmamm Yactm VI «Cuctembl n TpybonpoBoabi».
3.9.6 CeapHble LBbI KOHCTPYKLMUI BTOPUYHOIO bapbepa nognexar

HepaspyLlatoLemMy KOHTPOM paguorpaduyeckum MeToaom B o6beme, COorracoBaHHOM
¢ Peructpom.

Ecnn HapyxHas oblumBka kopnyca SBNAETCAa 4YacTbio BTOpu4HOro 6Gapbepa, Bce
CTbIKOBblEe LUBbI LUMPCTPEKA U NepecevyeHns BCeX CBApHbIX CTbIKOBbIX LWIBOB M GOpTOBOW
O6LWMBKM NOANEXaT HepaspyLUaloLLEeMy KOHTPOSO pagnorpadruyeckum MeToaoM.

3.9.7 Bce meToabl HepaspyLlaloLWero KOHTPONS 1 KpUTEPUM OLLEHKM OOSMKHbI ObiTh
B COOTBETCTBUM C TpeboBaHuaMM pa3a. 3 Yactn XIV «Ceapka» [Npasun knaccudukaumn.

BmecTto  HepaspywatoLwero KOHTpond  paguorpadumyeckmm  MeTOAOM  MOXeT
NPON3BOANTBLCA HepaspyLUAOLWLNA KOHTPOMb YNbTPasBYKOBbIM MeToaoM. [1pn 3TOM AOMKeH
OCYLLECTBNATLCA  BbIOOPOYHbIA ~ KOHTPONb  paguorpaduyeckum  MeTogom  Ans
NoATBEPXKAEHUSA 3KBMBANEHTHOCTM OCYLLLECTBIEHHOW 3aMEHbI.

N3rotoBuTenb [JO/MKeH MpeactaBuTb Ha paccmoTpeHve B Pernctp nporpammy
HepaspyLlalLWero KOHTPONs W OOKYMEHTauMilo CUCTEMbl  KayecTBa npeanpuatus,
noaTeBepXoawLwyo  Heobxoaumbin  00beM  Hepaspylualowero  KOHTPOns  U3genun
npeanpuaTUs.

PesynbTaTbl OCYLLECTBNEHHONO KOHTPONSA [OOMKHbI NpedoctaBnaTbca B Pernctp
B COOTBETCTBYHOLLEM OTYETHOM AOKYMEHTE.
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YACTb X. CNNELUUAJIbHbIE TPEBOBAHUA

1 OBLUME NOJNTOXEHUA

1.1 TpeboBaHUA HACTOSALLEN YacTM NPUMEHSIIOTCA TaMm, e caenaHa Ccbika
B rpache 10 Tabnuubl TeXHMYECKUX TpeboBaHui (CM. npunoxeHve 1), 1 4ONOMNHSAT oduwme
TpeboBaHusa Mpasun LG.

2 SALLNTA SKUIMAXKA

2.1 Ana kaxgoro HaxoAswerocss Ha CyaHe 4denoBeka AOMKHbl  ObITb
npegycMOTpeHbl COOTBETCTBYHOLIME CpeAcTBa 3alMTbl OpraHoB [AblXxaHus W rnas ans
aBapUNHON 3BaKyaumn Npu cobroaeHnn CrieayoLwmnx yCroBU:

.1 cpeacTtBa 3aWMTbl OPraHoB AblXaHUSA OUNbTPYOLLEro TUNa He LONYyCKakTCs;

.2 aBTOHOMHbIA AbiXxaTenbHbl annapaT AO/MKeH paboTaTb B TeYEHME MO MEHbLUEN
mepe 15 MUH; 1

.3 cpeactBa  3alMTbl OpraHoOB [AblXaHus, nNpedHasHayeHHble [ANs  aBapUNHOWN
3BaKyauuun, He OOSMKHbI MCMONb30BaTbCA ANSA TyLeHUs noxapa nmbo obpalleHus ¢ rpy3om
N OOMKHbI UMETb OS5 9TOr0 COOTBETCTBYIOLLYIO MapPKUPOBKY.

2.2 Ha nanybe pomkHbl ObITb NpegycMOTPEeHbl OOHA WM HECKOSbKO
COOTBETCTBYHOLWMM 00pa3oM MNPOMapKUMPOBAHHbIX AylweBbIX Ans obessapaxuBaHus W
NyHKTOB Ans  MNpoMbIBaHMs MNa3 Cy4yeToM pasMepa U YCTpPOUCTBaA  CydHa.
PaboTtocnocobHOCTb AyLleBbIX U MYHKTOB ANA NPOMbIBaHWS rna3 AomkHa obecneunBaTbCca
npv NobbIX YCNOBUSIX OKPY>KaoLLEN cpeabl.

3 KOHCTPYKUMOHHbBIE MATEPUAIJIbI

3.1 PTyTb, Meab, UMHK, coaepxalwme menb CrnnaBbl HE OOSMKHbI MCMONb30BaTbCA
ANS N3roTOBMNEHMSA TPY30BbIX EMKOCTEN U CBA3AHHbLIX C HUMW TPybOnMpoBOOOB, KanaHoB,
apmaTypbl U Opyrux yacTten obopyaoBaHWs, KOTOpble MOryT noaBepraTbCsi BO3LAENCTBUIO
XXNOKOro rpysa unm ero napos.

3.2 Meab, cepebpo, pTyTb, MarHun u gpyrme wmetannbel, obpasyowme
AUETUIEHNCTbIE COEAMHEHUS!, HE OOSMKHbI MCMONb30BaTbCs B KAYECTBE KOHCTPYKLMOHHbIX
MaTepuarnoB AOns rpy3oBblX €MKOCTEM M CBSI3aHHbIX C HUMM TpPybonpoBOAOB, KranaHos,
apmatypbl U Apyrux 4Yacten obopyaoBaHWsi, KOTOpble MOTyT NoABEpPratbCs BO3OEWCTBUIO
XKMAKOro rpysa unu ero napos.

3.3 ANIOMUHUA 1 coaepKallme antoMUHWUIA crnaBbl HE JOSMKHbI MCNONb30BaTLCSA
B KA4eCTBE KOHCTPYKLMOHHbIX MaTepuanoB AN rPy30BbiIX €MKOCTEN U CBA3AHHbLIX C HUMMU
TpybONpPOBOAOB, KNanaHOB, apMatypbl M OPYrnx yactern obopyaoBaHMsl, KOTOpble MOryT
noaBepraTbCsi BO3AENCTBUIO XKNOKOrO rpy3a Unm ero napos.

3.4 Meab, MefgHble cnnaebl, UMHK WM OLUMHKOBAHHAsA CTanb He OOSMKHbI
NCNONb30BaTbCA B KA4YeCTBE KOHCTPYKLUMOHHBIX MaTepuarnioB Afs FPy30BbIX €MKOCTEN W
CBSI3aHHbIX C HUMK TPyBONPOBOAOB, KNanaHoB, apMaTypbl U Apyrnx Yyacten obopyaoBaHus,
KOTOpble MOryT NOABEepPraTbCa BO34ENCTBUIO XXMOKOro rpy3a Uinn ero napos.

3.5 ANIOMUHUA, Medb W WX CnnaBbl HEe OOIMKHbI MCMONb30BaTbCA B KayecTBe
KOHCTPYKLMOHHbIX ~MaTepuanoB [Ans  [PY30BblX €EMKOCTEM M CBA3AHHBIX  C HUMM
TpyOONpPOBOAOB, KnanaHoB, apMaTtypbl WU OpYyrMx 4acter 00OpyAoBaHWUsl, KOTOpble MOryT
noaBepraTbCsi BO3AEUCTBUIO KNOKOrO rpy3a Unm ero napos.
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3.6 Meob u cofepxalwme Medb crnnaBbl C cogepXaHnem mean 6Gonee 1 %
He OOMKHbI UCNOMb30BaTbCA B KAYECTBE KOHCTPYKLMOHHBLIX MaTepuanoB Anst rPy30BbIX
€MKOCTEN U CBSI3aHHbIX C HAMW TPyGONpOBOAOB, KnanaHoB, apMaTtypbl U ApPYrMx 4acTen
o6opyaoBaHusi, KOTOPbIE MOTYT NOABEPraTbCs BO3AEWCTBUIO XUAKMX FPY30B UM €ro Napos.

4 BKNAOHBIE NPY30BbIE EMKOCTHU

4.1 "py3bl AOMKHBI NEPEBO3UTLCS TONBKO BO BKMAAHbLIX FPY30BbIX EMKOCTSIX.

4.2 py3bl AOMKHBI NEPEBO3NTLCS BO BKNaAHbIX rPy30BbIX eMKOocTsX Tuna C; npu
3TOM [OMKHbI BbINONHATLCS TpebosaHus 4.1.3 yacTtu VI «Cuctembl 1 TpybonpoBoabI».

Mpu pacyeTe AaBneHWUst TPy30BOM EMKOCTM [OSMKHO Y4MTbliBaTbCA AaBreHue noGoi
cpedbl, NMPUMEHSIEMON Ansi OTAeneHust Bo3dyxa OT rpy3a, W/unu AaereHne napa npu
BbIFpY3Ke.

5 CUCTEMbI OXNNAXOEHUA

5.1 [lomkHa MCnonb30oBaTbCsl  TOMbKO CUCTEMA KOCBEHHOTO  OXNMaXKAEHWs,
ykasaHHasi B 4.2.2.2 Yactu VI «Cuctembl n TpybonpoBoabi».
5.2 Mpn nepeBo3Kke rpy30B, KOTOpble nerko obpasytoT onacHble nepekncy,

MOBTOPHO KOHOEHCUPOBAHHbIA Py3 He AOKeH 00pa3oBblBaTb 3aCTOMHbIE  y4aCTKK
HENHrMBMPOBAHHON XUOKOCTU. DTO MOXeT BblTb AOCTUIHYTO NOCPEACTBOM UCMNONb30BaHWS:

CUCTEMbl KOCBEHHOrO OxnaxaeHus, ykasaHHon B 4.2.2.2 4vactm VI «Cuctembl un
TpyOonpoBOAbI», C KOHAEHCATOPOM BHYTPY FPYy30BON EMKOCTU; UK

CUCTEMbl MPSIMOr0  OXNaXOEHUA UM KOMOGMHMPOBAHHOM CUCTEMbI,  YKa3aHHbIX
COOTBETCTBEHHO B 4.2.2.1 1 4.2.2.3 yacTtun VI «Cuctembl n TpybonpoBoabl», MO0 CUCTEMBI
KOCBEHHOro OXnaxaeHusl, ykasaHHOW B 4.2.2.2 TOW Xe 4acTh, C KOHOEHCAaToOpoM BHEe
rPy30BON €MKOCTWU C YyCrOBUEM MPOEKTUPOBAHUSA KOHOEHCATHOM CUCTEMbl TakuM oGpasom,
4yTOObl He gonyckaTb 0Bpas3oBaHWS 3aCTOWMHbLIX 30H KOHAEHCMPOBAHHOrO rpysa. Ecnu aTo
HEBO3MOXHO  OCYLLECTBUTb, B TakMe 30Hbl [JOIDKHA  AOMNOSIHUTENbHO  BBOAWTHLCSA
NHrMbMpyoLan npucaaka.

5.3 Ecnn cygHO OOMKHO HEOOHOKPaTHO MNepeBO3WTb Ipy3sbl, yKasaHHble B 5.2,
¢ 6annacTHbIMM Nepexofamu Mexay pencamm, BeCb HEMHIMOUPOBaHHbIN rpy3 AOMMKeH ObiTb
yoaneH go Hadana 6annacTtHoro nepexoga.

Ecnn wmexgy oTMMuM nocrnegoBaTenbHbIMW  NEPEBO3KaMyW OLHOMO rpy3a AOJSIKEH
nepeBo3NTbCA APYron rpys, HeobXxoAMMO NPOBECTU TLLATENbHOE OCYyLEHMEe W MNpPOAYBKY
CUCTEMbl TMOBTOPHOrO CXWXEHWs [0 NOorpysku pgpyroro rpysa. [lpogyBka [dorkHa
NpoBOAMTBLCHA C MCMOSIb30BAHNMEM MHEPTHOro rasa Wnv napoB OPYroro rpysa, €Crnv OHWu
COBMECTUMBbI.

[ormkHbl ObITb NPUHATHI NPAKTU4ECKMe Mepbl AN TOro, YToObl UCKYUTL CKOMMeHne
B CYyJOBOW cUCTEME MONIMMEPOB UMK NEPEKUCEN.

6 N3OJIMPOBAHHbIE CUCTEMbI TPYBOIMNMPOBOAOB

6.1 [omkHbl 6bITb NPeayCcMOTPeHbl M30NMpOBaHHbIE CUCTEMbI TPpy6onpoBoaoB
cornacHo onpegenerHno B 1.2.1 yactu | «kKnaccudpumkaums».
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7 rPY3bl, ANA KOTOPbIX TPEBYIOTCA CYOA TUMNMA 1G

7.1 [JomkHa 6biTb BbinonHeHa 100 %-Hasa paguorpadmsi BCex CTbIKOBLIX CBapHbIX
COEANHEHUN B rPy30BbIX TPyboNpoBogax, AnamMeTp KOTOpbIX NpeBbiwaeT 75 MM.

7.2 JlvHum otbopa npob® He [OMmMKHbI NPoBOAMTLCA B 6Ge3onacHble panoHbl WK
npoxoauTb 4Yepesd HuX. 1o OOCTUXKEHUU 3HaAYEeHUSIMW KOHLEeHTpauuu napoB MOPOroBbIX
3Ha4YeHNi OOITKHBbI cpabaTbiBaTh ycTponcTea aBapunHo-NpeaynpeauTensHON
curHanusauuu, ynomsHytele B 6.3 4yactn VIII «kKOHTpOnbHO-n3MepuTenbHbIE YCTPOMCTBA U
CUCTeMbl aBTOMaTMU3aUUn».

7.3 AnbTepHaTMBa B BMAE WCNOMb30BaHWS MNepeHocHoOro obopyaoBaHua Ans
oGHapyxeHns rasa B cootBetrcTBMM C 6.10 4vactm VIl «KOHTpONbHO-n3mepuTenbHble
YCTPONCTBA U CUCTEMbI aBTOMaTMU3aLUMM» He O0MNyCcKaeTcs.

7.4 TlocTbl ynpaBneHWs rpy3oBbIMW oOrepaunsMm  OOSDKHbI - pacrnornaratbCs B
razo6esonacHou panoHe 1, KpoMe TOro, Bce Nprudopbl AOIMKHbI ObITb HENPAMOro OENCTBUSI.

7.5 TlepcoHan gomkeH ObiTb 3alluLLeH OT NOocrneacTBMi MacliTabHOro Bbixoda rpysa
nyteMm npenocTtaBneHnd noMeLleHuss B npegenax Xunom 30Hbl, CKOHCTPYMPOBAHHOMO U
000pyaoBaHHOIO B COOTBETCTBMM C TpeboBaHnamun PerncTpa.

7.6 Hecmotpa Ha TpeboBaHus 1.5.4 wuvactu Il «TpeboBaHua Kk obwemy
pacnonoXeHuio», OOCTYyNn B nNoMelleHus Gaka He [OIKeH paspeluaTbCs vepes OBepb,
obpallleHHYl0 K Trpy30BOM 30He, 3a WCKIYEHNEM CUTyauuu, Koraa npeaycMOTpeH

BO3OYLWHbIM w3 B cootBeTcTBMM € 1.20 vactmll  «TpeboBaHna Kk obwemy
pacronoXeHuo».
7.7 HecmoTtpsi Ha TpeboBaHua 1.5.8 uyactm Il «TpeboBaHus k oblemy

PAaCMONOXEHWIO», OCTYN B MOCTbI YPaBNeHns! 1 MallMHHbIE MOMELLEHNs CUCTEM Typenu He
paspellaeTcsa Yepes ABepu, obpalleHHble K rpy30BOW 30He.

8 YOANEHUE BO3[YXA U3 NMAPOBbLIX MPOCTPAHCTB

8.1 Bo3ayx gomkeH ObiTb yaaneH M3 rpy3oBbiX €MKOCTEW M CBSA3aHHbLIX C HUMU
TpyOONPOBOAOB 40 NOrpy3Kkn 1 BNOCNEACTBMU HE AOMYCKATbLCA B HAX NOCPEACTBOM:

BBEEHNSA MHEPTHOrO rasa ans noaaepXaHusi NonoXK1UTenbHOro AaBneHns. 3anachl Unm
NPOM3BOACTBO WMHEPTHOrO rasa [AOMKHbl OblTb AOCTATOYHbIMW ANt YAOBIETBOPEHUS
HOpMarnbHbIX  3KCMyaTauUMOHHbIX MOTPEOHOCTEM M KOMMEHcauuMnm yTeyek 4epes
npenoxpaHuTenbHble KnanaHbl. CoaepXxaHue Kucnopoaa B MHEPTHOM rase B Noboe BpeMmsi
He gormkHo npesbiwaTth 0,2 % no obbemy; nnm

perynvpoBaHusi TemnepaTypbl TakuMm o6pa3om, 4ToObl MOCTOSIHHO MOAAEPXMBANOCH
NONOXUTernbHoe AaBreHue.

9 KOHTPOIJ1b 3A BJIAXXHOCTbIO

9.1 [na HeBOCNMaMeHSALWMXCA ra3oB, KOTOpble MOryT cTaTb KOPPO3UOHHO-
arpeccyBHbLIMW UMW BCTYNUTbL B OMacHy peakuuio ¢ BOAOW, HEOBXOAMMO KOHTpONMpoBaTb
BNaXXHOCTb, YTOObLI 06ecneunTb OCyLIEeHNE rPy30BbIX EMKOCTEN nepes Morpy3kon U BBECTU
B HMX BO BpEMSA BbIrPY3KM CYXOW BO3QyX MWNM napbl rpysa Ansg npegoTrspalleHus
BO3HMKHOBEHUS1 OaBneHus Huxe aTtmocdepHoro. CyxvM BO3OyXOM CYMTaAETCs BO3AOYyX,
KOTOPbIA MMeeT TOYKY pocbl —45 °C 1 HUXe Npy aTMOCEepPHOM AaBNEHUN.
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10 M(HTUBUPOBAHUE

10.1 [lormkHO OblTb obecrneyeHO AOCTAaTOYHOE WMHIMOMPOBAaHWE rpy3a B TEYEHUE
BCEro perica ans npeaoTBpaLleHns nonmmMepusaumn.

11 CTAUIMOHAPHbIE YCTPOUCTBA OBHAPYXEHUSA TOKCUYHOIO FA3A

111 TpybonpoBogbl ana otbopa npob® rasa He JOMKHbI  OKaH4YMBaTbCS
B razobesonacHbIX NPOCTPaHCTBaX UNKU NpoknagpiBaTbCs B HUX. ECnu KOHUEHTpaums napos
AocTuraeT npeaenbHoro 3HayeHus, JOrmkHa cpabaTbiBaTb aBapuiHasa CUrHanmsaums.

11.2 He ponyckaetca mcnonb3oBaHMe MNepeHOCHOro obopyaoBaHUSA, yKa3aHHOro
B 6.9 yacTtu VIl «KOHTpOrbHO-n3MepuTenbHble YCTPOMUCTBA U CUCTEMbI aBTOMaTU3aLUN».
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12 OKUCb 3TUJIEHA

12.1 py3oBon TpybonpoBOA M ra3ooTBOAHbIE TPYObl AOMKHbI ObITb MOSTHOCTHIO
oTAerneHbl OT BCeX APYrMX CUCTEM.

12.2 TprOMHbIE NOMELLEHNSA OOMKHbBI ObITb MHEPTU3NPOBAHbLI B COOTBETCTBMM C 8.1.

12.3 MapoBble nNpoOCTpaHCTBA rpPy30BbIX EMKOCTENW [AOSMKHbl ObiTb 3anosfHeHbl

a30TOM B COOTBETCTBUM C 8.1 nNpw AaBreHWM, paBHOM Pa3HOCTU MexXAy AaBfiEHMEM NapoB
rpy3a npu 30 °C 1 gaBneHnem nogpbiBa NpeaoxXpaHUTENbHOrO KrnanaHa.

12.4 py3 MOXEeT BbIrPYXaTbCHA TOSMbKO MOrPY>KHbIM [PY30BbIM HAacCOCOM  Unux
nocpeacTBOM BbITECHEHUSI MHEPTHBLIM ra30M.

12.5 ['py3 JormKeH NepeBO3nTLCS OXIaXAEHHBIM U COAepXaTbCAa Npu Temnepartype
Hmxe 30 °C.

12.6 [aBneHne nogpbiBa MNpeaoXpaHMTENbHbLIX KnamnaHoB rpy30BOW €MKOCTU
JOIMKHO ObITb He MmeHee 0,55 MIMa.

12.7 [omkHO ObITb NPedyCMOTPEHO YCTPOWCTBO Afisi aBapuMMHOro cbpoca OKuUcK
3TuneHa B criy4ae BO3HMKHOBEHUS HEYMNpaBnseMon peakumnn.

12.8 ANIOMVHUA N aniOMUYHUEBbIE CMNIlaBbl, MEAb M MeAHbIE CMNiaBbl, cepebpo u

cepe6p$|Hb|e cnnasbl, MarHUM U MarHuWeBble CraBsbl, HepXaBeLlwne crtanu, YyryH, ptyTb,
acbecT He JOMKHbI NCNONb30BaTbCsl B KAYECTBE KOHCTPYKUMOHHbIX MaTepunanos.

13 CMECU METUNAUETUNEHA U NMPONAANEHA

13.1 Cmecn meTunauetTuneHa u nponagueHa OOIMKHbl OblTb COOTBETCTBYHOLLMM
obpasom cTabunuanpoBaHbl AnNs nepeBo3kn. Kpome TOro, Ans cmecen AOMMKHbl ObITb
yKasaHbl BEpXHME U HUXHUE Npeaenbl TemnepaTypbl U aBfeHust BO BPEMS OXMaXaeHus!.

13.2 CyaHo, nepeBossiliee cMecn MeTunaueTurneHa u nponagueHa, gOMmKHO ObiTb
060opyn0BaHO KOCBEHHOW CUCTEMOW OXnaxaeHus, ykasaHHou B 4.2.2.2 yactn VI «Cuctemsl
n TpybonpoBoabi».

[onyckaeTcsa npuMeHeHne HenoCcpenCcTBEHHOMO OXNaXAeHUs McnapeHMeM xnagareHTa
npu yCrnoBuUW BbLINOMHEHNA OrpaHUYEeHUn Mo AaBMNeHWto U TemnepaTtype B 3aBUCUMOCTU
OoT cocTaBa cmecen. B aTtom crnyyae and cmecen, ykasaHHblx B rpade | Tabnuupl
TeXHN4ecknx TpeboBaHuin (CM. NpunoxexHme 1), OMKHO BbITb NPEAYCMOTPEHO crieayioLLlee:

.1  napoBon KOMMpeccop, KOTOPbIA He MNoBbIaeT TemnepaTypy W OasreHve naposB
Boiwe 60 °C u 1,75 Mla n He no3BondeT napamMm 3acTanmBaTbCsl B KOMMPECcope, noka OH
npogorkaet paborarb;

.2 BbINYCKHOW TpybGonpoBOog OT KaX4oW CTYNeHW KOMMpeccopa WM OT KaXaoro
LuMnMHapa Ton Xe CTyrNeHu NOpPLUHEeBOro KoMnpeccopa AOMKEeH UMEThb:!

.2.1 pgBa TemnepaTypHbIX AdaTyuka, OTKYalLWMX KOMMNpeccop npu Temnepatype
He Gonee 60 °C;

.2.2 [AaTuvK OaBreHus], OTKITYaKLWUN KOMNpeccop nNpu aaenenun He 6onee 1,75 Mna;

.2.3 npegoxpaHuTenbHbIA KnanaH, cpabaTtbiBatowmi npy gasneHumn 1,8 MlMa n Huxe u
UMeLWnA OTBOA B ra3ooTBOOHYK CUCTEMY, yKasaHHyl B pasg. 5 vactm VI «Cuctembl m
TpybonpoBoAabI»;

.3 curHanbHoe YCTPOWCTBO, Mojarwolliee 3BYKOBOW W CBETOBOW CUrHam B MocTy
ynpaBfeHns rpy3oBbIMM onepauusiMyi 1 Ha XO4OBOM MOCTUKE Npu cpabaTbiBaHUM 4aTYMKOB
OaBneHus unm Temneparypbl.

13.3 Cuctema TpybGonNpoBOAOB, BKIOYaKLWAs CUCTEMY OXNaXKOeHUsA rpy3a Ans
€MKOCTEN, NpefHasHayYeHHbIX ANS NepeBO3KM CMecen MeTunaueTurieHa U nponagueHa,
OOImKHa ObITb He3aBMCUMOW MM OOfMKHA OblTb OTAeneHa OT cuctemMbl TpPy6onpoBOAOB U
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CUCTEMbl OXNaXAEHUS OPYrMX €MKOCTEeM NOoCpeacTBOM yAaneHusi CbeMHbIX naTpybkos,
KnanaHoB Unv Apyrnx cekumm TpybonpoBoAa U YCTaHOBKM B 3TUX MeCTax rmyxux driaHues.

TpeboBaHue 06 oTOEneHMM OTHOCUTCH KO BceM TpybonpoBodam AN XUOKOCTUM U
BbiMycka napoB W IobbIM APYrMM BO3MOXHbBIM COEOMHEHUsIM, Hanpumep, K obemy
TpybonpoBoAy NoAayn MHEPTHOrO rasa.

14 A30T

14.1 KOHCTPYKUMOHHBIE MaTepuanbl U U30NAUUSA [AOMKHbI OblTb CTOWKUMM K
BO3OENCTBUIO BbICOKMX KOHLIEHTPaLM KUCNOpOAda, BbI3BaHHbIX KOHAeHcauuen u
oboraleHem Npu HU3KMX TeMmnepaTypax, BOZHMKaOLWMX B YacTsIX IPY30BON CUCTEMbI.

B mecTax, roe MoxeT Npon3onTy KoHAeHcaums, AoMkHa OblTb obecneyeHa BeHTUNAUUS,
npeaoTBpaLlaLLan paccrnoeHne oboralleHHoN KUCNopoaoM aTMocdepsl.

15 XIOP

15.1 Fpy3oBble eMKOCTMU.

15.1.1 BMeCcTUMOCTb KadoW rpy3oBOW €MKOCTM He AorkHa npesbiwate 600 m3, a
o6L1aa BMeCTUMOCTb BCEeX rPy30BbIX EMKOCTEN He AormkHa npesbiwatb 1200 M3,

15.1.2 PacueTtHoe paBneHne napoB B rPY30BOM €EMKOCTM [OOMMKHO ObiTb He
Hwke 1,35 MlMa (cm. Takke 4.1.3 yactn VI «Cnctembl 1 TpybonpoBogbl» n 4.2 HacTosLLEN
yacTtn).

15.1.3  YacTtu rpy3oBbiX €MKOCTEN, BbICTynawoLwmne Hag BepxHen nanybon, OOSMKHbI
UMeTb 3aLnUTy OT TENSIOBOr0O M3MyYeHWsi C y4eTOM NOSIHOrO OXBaTa OrHEM.

15.1.4 Kaxpas rpysosas €MKOCTb  [OJSIKHa OblTb  cHabxeHa  OByMS
npegoxpaHuTeneHbIMK KnanaHaMmn. Mexay rpy3oBON eMKOCTbIO M MpeaoxpaHuTeSibHbIMU
KnanaHamu [OSKHbl ObITb YCTaAHOBMEHbl NpeaoxpaHuTenbHble MembpaHbl. [aBneHve
paspbiBa MpeaoxpaHuTenbHOM memOpaHbl AomKHO ObiTb Ha 0,1 Mla Hwke paBneHus
nogpbiBa NpegoxpaHWUTENbHOro KranaHa, KOTOpoe [OSMKHO YCTaHaBMMBaTbCA pPaBHbIM
pacyeTHOMY [aBfieHMIO MapoB B FPY30BON €MKOCTU, HO He Huxe 1,35 MIa. MNpocTpaHcTBO
mMexagy MemMOpaHoMm W npefoxXpaHUTENbHbIM - KNanaHOM AOSMKHO COedMHATbCS  4vepes
nepenyckHOW KranaH ¢ MaHOMETPOM M CUCTEMOW ra300bHapy>KeHUS!.

[ormkHbl ObITb NpegycMOTPEeHbl Mepbl Ans NoAdep)XaHus B 3TOM NPOCTPaHCTBE
B Mpouecce HopMarbHOWM 3KChyaTaumMm atMOCepHOro AaBrneHms unv gaBnexus, 6rnmskoro
K aTMocdepHOMY.

15.1.5 BbIinycKkHble OTBEpPCTUS NPeaoXpaHUTENbHbIX KnamaHoB AOMMKHbl  BbITb
YCTPOEHbl Takmm o06pa3om, 4ToObl CBECTU K MWHMMYMY OMACHOCTb ANd CcygHa WU
OKpy>XatoLen cpeapl.

YTeUYkn M3 npenoxpaHuTenbHbIX KranaHoB AOSMKHbI OTBOAUTLCA B abcopbupytoLyto
YCTaAHOBKY A151 CHXKEHUSA KOHLEHTpaLMn ra3oB B MakCUMaribHO BO3MOXHOW CTEMEHM.

BbinyckHon TpybGonpoBog npeaoxXpaHUTEnNbHbIX KhanaHoB AOMMKEH pa3MellaTbes
B HOCOBOW 4YacTu cygHa Ans Bbinycka napoB 3a 60pT Ha ypoBHE NanyObl; Npy 3TOM A0SDKHO
OblTb NPegyCMOTPEHO YCTPOMCTBO ANdA nepekntodeHna paboTbl TpybonpoBoda Ha NneBbin
unu npaebin 6OpPT, a Takke MexaHudeckas OGnokupoBka, obecneuymBaroLlad MOCTOSIHHOE
OTKpPbITUE OAHOM M3 NMHUIA Tpybonposoaa.

15.1.6 Pernctp moxeT notpeboBaTtb, 4TOOLI XMOp MEPEBO3USICH B OXMaX4EHHOM
COCTOSIHUW NpY NPEANNCAHHOM UM MaKCMManbHOM aBEHUN.

15.2 py3oBble TpybonpoBoAbl.

15.2.1 Bbirpyska rpysa gormkHa Npom3BOOUTBLCS C MOMOLLLIO CKaTbIX NapoB Xropa
c b6epera, cyxoro Bosgyxa Wnu Opyroro npuMemnemMoro rasa nubo norpy>KHbIMU rpy30BbIMUI
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Hacocamu. [laBneHwe B NapoBOM MPOCTPAHCTBE rPY30BOW €MKOCTU BO BpPEMS BbIrpy3Ku
He gosmkHo npesblwatb 1,05 MlMa.

YcTaHoBKa Ha 60pTy CygHa KOMMPeCcCcopoB A1 BbIrPy3Ky rpy3a He JonycKaeTcs.

15.2.2 Pac4yeTHOe [OaBreHME B CUCTEME rPy30BbIX TPyOOMPOBOOOB AOIMKHO ObiTb
He meHee 2,1 MIlla. BHyTpeHHMA amameTp rpy30BbIX TPyOONPOBOOOB HE AOSMKEH
npesbiwaTtb 100 mm.

[na koMneHcauun TenmnoBbIX paclMpeHni TpybonpoBOAOB [AOMYCKAKTCHA TOSbKO
koneHa Tpy6. MpumeHeHne naHueBbIX COEANHEHUIN OOMKHO OblTb CBEAEHO K MUHUMYMY, a
B TEX Crnyyasix, Korga OHW MNPUMEHSIOTCA, dnaHubl OOSMKHbl  ObiTb  NpUBapHbIMK
C BOPOTHMKaMUN U UMETb BbICTYMbl N KAHaBKMW.

15.2.3  [lNpegoxpaHuTenbHble KrnanaHbl CUCTEMbI FPYy30BbIX TPyOONPOBOAOB AOMKHbI
BbiNyckaTb napbl B abCOpOMPYIOLLYIO YCTaHOBKY; MpM 3TOM OOSMKHO  y4MTbIBaTbCA
NpoTuBOAABMNEHNE B ra300TBOAHBIX MarucTpansx, ykasaHHoe B 3.19.2 yactu VI «Cucremsbl n
TpybonpoBoabl».

15.3 MaTtepuansl.

15.3.1 py3oBble €MKOCTM W CUCTEMbI TPY30BLIX TPyOOMPOBOOOB AOSMKHbI ObITb
N3roTOBMNEHbI M3 CTanu, COOTBETCTBYKLWEN Tpy3y M Temnepatype —40 °C, gaxe ecnu
npeanonaraeTcsa nepeBo3ka rpysa npu 6onee BbICOKOW TeMnepaType.

15.3.2  [py3oBble EMKOCTK AOMKHbI OblTb NOABEPrHYTbI TepMUYeckon obpaboTke ans
CHATUA BHYTPEHHUX HanpskeHun. MexaHndeckoe CHATME BHYTPEHHUX HanpsiKeHUn
B Ka4eCTBe 9KBMBASIEHTHOM Mepbl HEe JOMYyCKaeTCs.

154 KOHTpOnbHO-u3MepuTtenbHbie NpUoopbI.

15.4.1 Ha cygHe pomkHa ObiTb NpegycmoTpeHa abcopOupytowas ycTaHOBKa AOJis
Xrnopa, NOAKMYEeHHas K cucTeMe rpy3oBbiXx TpybonpoBOOOB W Py30BbIM  €MKOCTSAM.
A6copbupytollasi ycTaHoBKa [OfmkHa obecneuvmBaTb HeWTpanu3auuio ¢ npuemMremon
WHTEHCMBHOCTbIO  MOrNOLWLEeHMs  rpy3a B KonuyectBe He meHee 2 %  obwen
rPy30BMEeCTUMOCTW.

15.4.2  Bo Bpemd gerasauumn napbl Xsiopa He AOMKHbI BbiNyCcKaTbCsl B aTMocdepy.

15.4.3  [omkHbl 6bITb NpegyCcMOTPEeHbl YCTpoUCcTBa OBHapy)XeHus rasa, CrnocolbHble
KOHTPONMPOBAaTb KOHLEHTPAUMIO MapoB Xfopa, COCTaBnsoowyo no obbemy He meHee 1
YyacTu Ha MUINIIMOH. MecTa oTbopa Npob AOMKHLI ObITb PACMNONOXKEHbI:

B6SIM3M OHWLLA IPY30BLIX EMKOCTEN;

y Tpy6onpoBoaoB, nayLwmnx oT NpeaoxXpaHUTEeNbHbIX KrianaHos;

y BbIXOOQHOMO 0TBEpPCTUS abcopbumpytoLen ycTaHoBKY;

Yy BXOOHOIO OTBEPCTUSA BEHTUMSALMOHHBLIX CUCTEM XMUMbIX U CNYXEOHbIX MOMELLEHUN,
MOCTOB YyrNpaBreHnst U MaLIMHHbIX NOMELLEHUN;

Ha nanybe B HOCOBOW, cCpeaHen U KOPMOBOW YacTy FPy30BON 30HbI (4115 NCNONb30BaHWSA
TONbKO BO BPEMS rPy30BbIX ONepauun u gerasauum).

Mpy [OOCTMKEHMM KOHLUEHTpauMM napoB Xropa BbllWe 5 4yacteh Ha MWUNSIMOH
B NomeLleHunsix, nepedncrieHHbix B 6.3 yactn VIl «KoHTponbHO-n3meputenbHble yCTPONCTBa
N CMCTEMbl aBTOMaTM3auuW», a Takke B pyneBou pybke AormkHa ObiTb NpeaycMoTpeHa
3BYKOBas 1 CBETOBAs CUrHanu3aums.

15.4.4  Kaxpaa rpysoBas €MKOCTb [JOIfDKHAa WMETb CUrHanmsauui BbICOKOMO
JaBneHus, nogaroLLyo 3ByKOBOW curHan rnpu gasnedun 1,05 Mla.

15.5 3awuTa akmnaxa.

15.5.1 B pononHeHne k TpeboBaHusM pasg. 2 OOMKHbl  ObiTb  BbIMNOSHEHbI
cnepywowme TpeboBaHus.

15.5.1 MomeweHne, Tpebyemoe 7.5, 4OMMKHO OTBeYaTh crieayowmm TpeboBaHmaM:

.1 B nomMeLleHne OOMKEH MMETbCA BbICTPbIN U NErknin JOCTYN C OTKPbITHIX nanyd n uns
XWUNbIX NOMELLEHWI Yepe3 BO3AYLIHbIE LUMI03bl, U OOIMKHA MMETbLCA BO3MOXHOCTb BbICTPOro
3aKpbITUA ero ¢ obecneyeHMeM ra3oHenpPoOHNLLAEMOCTH;
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.2 0fHa 13 gyweBbix Ans o6e33apaxuBaHus, TpebyeMbix B 2.2, OMKHA pacnonaratbcs
no6nn3oCcTn OT BO3AYLLHOIO LWM3a Ha OTKPbITOM nanybe, BeayLero K 3ToMy NOMELLEHWIO;

.3 nomeLlleHe OOMKHO BbiTb paccyvMTaHO AN pasMeLleHuss BCEX YNEeHOB aKunaxa wu
ObITb 060PYA0BAHO MCTOYHMKOM NOAA4YM YACTOro BO3AyXa B TeYEHUE He MeHee 4 Y; 1

4 B noMeweHnn AormkeH OblTb NpeaycMOTPeH OAWMH KOMMMEKT TepaneBTUYEeCKOWn
KMCNopogHown annapartypsbl.

15.6 Mpepenbl 3anONHeHUs rPy30BbIX eMKOCTEN.

15.6.1  TpeboBaHna 3.20.4.2 vactm VI «Cwuctembl wn  TpybGonpoBoOAbI»
He NPUMEHSAIOTCS, eCNKU NpegnonaraeTcs NepeBo3nTb XNop.

15.6.2 CopepxaHune xnopa B aTMocdepe, Haxogswencs B napoBOM MPOCTPaHCTBE
rpy30BON €MKOCTW Nocne Norpy3ku, AormkHO npeBbiwatb 80 % no o6bemy.

16 BUHUN XITOPUCTbIU

16.1 HomkHo 6bITb 0bBecnevyeHO [OOCTAaTOMHOE WHIMOMpOBaHWE rpy3a AOnis
npenoTBpaLLeHNst ero NonMMepu3aumm Bo BpeMs penca.
16.2 Mpn HexBaTke WM HELOCTAaTOMHOM KONMYecTBe MHrMbutopa nwobon

WHEPTHbIN ra3, MUCMonb3yeMbl cornacHo pasg. 8, morkeH cogepxaTb He Goree 0,1 %
kncrnopoga. [1o Hauyana norpysku OOSMKHbI OblTb B3ATHI A5l aHanvM3a Npobbl MHEPTHOrO rasa
N3 rpy30BbIX EMKOCTEN 1 TPyOONpoBOAOB.

16.3 Mpn nepeBo3ke BMHMMA XNOPUCTOrO, a Takke BO BpeMs 6annacTHbIX pPeicoB
Mexay nocrnegoBaTenbHbIMU NEPEBO3KaMM Ipy3a B IPY30BbIX EMKOCTAX OOJHKHO MOCTOAHHO
nogaepXnBaTbCsl AaBreHMe Bhille aTMocdEepHOro.

17 9®UP AUITUNOBLIA U SOUP BUHUNITUNOBLIN

17.1 B cny4ae BbIrpy3ky C NOMOLLbIO HACOCOB MPYy3 AOSMKEH BbIFPYXXaTbCS TOSbKO
NOrpy>kHbIMW TPy30BbIMW Hacocamu C rmapaBnMyeckumMm NPUBOAOM. IOTU HACOCbl LOITKHbI
ObITb CNPOEKTUPOBAHbI TakKMM 00pa3oMm, YTObbI n3bexaTb BO3OENCTBUSA AABNEHUS XKUOKOCTU
Ha calibHMKOBOE YNNOTHEHME Bana.

17.2 Bbirpyska rpysa wun3 BknagHon emkoctm Tuna C MOXeT npou3BOAUTLCSA
BbITECHEHMEM WHEPTHbBIM ras3oM Mpu YCrOBWUKW, YTO rpy3oBasi CMCTeMa paccyuTaHa Ha
npegnonaraeMmoe gasneHue.

18 OKUCb MNMPOMUIEHA U CMECU OKUCU STUIIEHA N OKUCU NPONUIIEHA
C COAEPXAHUEM OKMUCU ITUNTEHA HE BOJIEE 30 % NO BECY

18.1 py3bl, nepeBO3UMblE B COOTBETCTBMM  C TpebOBaHWSIMU  HaCTOSALLEro
pasgena, He AOMKHbl coaepaTb aueTuneHa.

18.2 py30Bble €MKOCTU AN NEPEBO3KM 3TUX MPY30B OOSDKHbI ObiTb M3rOTOBIEHDI
N3 cTanm unn Hep>kaBetoLLLEN CTanu.

18.3 Bce «knanaHbl, pnaHubl, apmaTtypa M BcnomoratenibHoe obopydoBaHue
OOSKHbI ObITb TWMA, NMPUro4HOIO K MPUMEHEHWI0 B Cpede 3TUX IPYy30B, M OOIMKHbI OblTb
M3roTOBMEHbl M3 CTanu, Hepxasewllenh cTtanu unv Apyroro martepwana, AOoMyLEeHHOro
Pernctpom.

XYMUYECKUA COCTaB BCEX WUCMONb3yeMblX MaTepuanoB [OMmkeH ObiTb npeacTaBneH
Pernctpy Ha ogobpeHue oo n3rotoBneHus.
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[Ouckn mnn noBepxHOCTU OMCKOB, rHe3fja v Apyrue usHawmBarolMecs MoBEpPXHOCTU
KnanaHoB [OMMKHblI W3roTaBAMBaTbLCS U3 HepXaBelLllen cTanu C cogepxaHuem xpoma
He meHee 11 %.

18.4 Mpoknagknm [OMMKHbI  OblTb  M3rOTOBMEHbI W3  MaTepuanos, KOTopble
He BCTYNaloT B peakuuio € 9TUMW rpy3aMn, He pacTBOPAIOTCA B HUX UMW He CHUXaKT UX
TemnepaTtypy CaMOBOCMIIaMEHEHUsA, a TakkKe SBNSAITCA OrHecToMkMMn u obrnagatroT
COOTBETCTBYIOLLNMN MEXaHNYECKNMU CBOMCTBaMU.

lMoBEpPXHOCTb, COMpMKacalrLascs C rpy3om, AofkHa ObiTb M3rotoBneHa u3 TedrnoHa
unn maTepmanoB, obecneyvBaloLMX aHanorMyHyo creneHb 6e3onacHOCTU BcneacTeue
CBOEWN MHEPTHOCTM.

Pernctp mMoxeT [JonycTuTb MPUMEHEHUE Cchnupanen wu3 HepxaBewlen cranu
C HanonHutTenem u3 TedrioHa UM aHanorM4yHOro PTOPUPOBAHHOIO Nonnmepa.

18.5 Msonauma wn  ynnoTHEHMs,, €eCcriv  OHU  UCMONb3YKTCH, [AOMMKHbl  ObiTh
W3roToBNEeHbl W3 MaTepuwarna, KOTOpbIM He BCTyrnaeT B peakuuio C 3TUMWU  py3amu,
He pacTBOPSIETCS B HUX UIM HE CHWXaeT UX TeMnepaTtypy CamMoBOCMNIaMEHEHNS.

18.6 Cnegyowmne martepuanbl, Kak MpaBuUIio, CYATAKOTCA HENPUrogHbIMK AN
N3roTOBNEHUA MNPOKNagokK, YMrnoTHEHUA W AONA aHanorudHbiX Uernen B rpysocogepXxalimx
cucTemMax ans 3TUX rpy3oB M AOSMKHbI NPOUTM UCNbITaHMA neped ogobpeHnem Pernctpa:

HeonpeH UNu HaTypanbHbIN KaydyK, €Crv OHU B3aUMOAENCTBYHOT C 9TUMU rpy3amu;

acbecT unu cessyoLLne BELWLECTBA, MPUMEHSIEMbIE C acbecToMm;

MaTtepuarbl, cogepxalime OKUCU MarHug, Harnpumep, MMHeparnbHas BaTa.

18.7 KoHUbI HanonMHUTENBHOIO M BbIMNYCKHOro TPyOonpoBOAOB AOMKHbI OTCTOATb
OT AHa rpy30BOM €MKOCTU uUnm noboro oTCcTonHuka He 6onee yem Ha 100 mm.
18.8 Morpy3ka u BbIrpy3ka [OOSDKHbI MPOM3BOAMTLCS TakMM 06pas3oMm, 4TOoObI

He NPOU30LLNO BbiMycka MapoB M3 €MKOCTM B aTMocdepy. Ecnu Bo Bpems 3arpysku
eMKOCTen Npov3BOAMTCA BO3BpaT NapoB Ha beper, cuctema Bo3BpaTa NapoB, COeAnHEeHHas
C rpy3ocogepXalle  CMCTEMOW, OOiPkHa OblTb  HE3aBUCMMOW  OT BCEX  APYruX
rpysocogepxatimx CucTem.

TepMnH «He3aBuUCUMasi» O3Ha4yaeT, 4YTo cucTtema TpyboONpoBOOOB UMM CUCTEMA
BEHTUIAUUN HE UMEET HUKaKUX COeQUHEHWI C OPYrON CUCTEMON U OTCYTCTBYIOT Kakme-nnbo
cpefcTtsa noTeHuunarbHOW CBA3WN C APYrMMU CUCTEMaMN.

18.9 Bo Bpemsi BbIrpy3ku B rpy30BON €MKOCTU OOMMKHO NogaepXnBaThCs AaBreHne
Bbilwe 7 kla.

18.10 Bbirpyska rpysa [ormkHa NpOU3BOAUTBLCHA TOSbKO MOrPYXHbIMW Hacocamu
C rmapaBnUYecknm MnpuBOAOM WUIIM NOCPEACTBOM BbITECHEHUS MHEPTHbIM rasom. Kaxabin
rPy30BON HAcoc A0SMKEeH ObITb YCTPOEH TakMM 06pa3oM, YTOObI UCKIOUYUTL 3HAYUTENBHBIN
HarpeB rpysa, ecrnv BbIMyCKHOM TpybOnNpoBOA4 Hacoca NepeKkpbIT WKW 3arnyweH ApYyrum
crnocobom.

18.11 BeHTUnAuMs rpysoBbIX €MKOCTEN, B KOTOPbLIX MEPEeBO3ATCA Takue rpyabl,
AOMMKHA ObiTb HE3aBUCUMOWM OT BEHTUNSALUM FPY30BbIX EMKOCTEWN, B KOTOPbIX NEPEBO3ATCHA
apyruve rpysbi.

[omkHbl 6bITb NpegycMOTPEHbl YCTPONCTBa Angd otbopa npobd coaepXMMoro rpy3oBbIxX
eMKoCTen 6e3 OTKpbITUS EMKOCTM B aTMocaepy.

18.12 py3oBble LWaHrK, ncrnonb3yemble ONA Nepekavykn Takux rpy3oB, OOSMKHbI
nmetb Hagnuck: « TONBbKO OJ1A NMEPEKAYK OKUCKU ATTKUTTEHAY.

18.13 TpOMHbIE NMOMELLEHNSA OOMKHbI KOHTPONMPOBATbCA HA MPUCYTCTBME 3TUX
rpy3oB. TpIOMHbIE NOMELLEHMS, OKpYXXatoLLme BKagHble eMKocTn Tuna A n B gomxHbl 6bITb
WHEPTM3NPOBaHbl W KOHTPONMpOBaTbCA Ha npucyTtcTBue kucnopoga. CopepxaHue
KMcrnopoga B ITUX MNOMELLEHMSX [OOMMKHO noadepkuBatbCsl Ha ypoBHe Huke 2 %.
[onyckaeTcs ncnonb3oBaHWe NepeHoCHOro obopyaoBaHnsa Ansi B3STUs npoo.
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18.14 Mepen oTcoeguHeHneMm OeperoBbIx TpybonpoBoaoB hasrieHue
B TpybonpoBoaax Ans XXMAKOCTU U NapoB AOMKHO OblTb MOHUXKEHO Yepe3 COOTBETCTBYHOLLNE
KnanaHbl, YCT@HOBIIEHHble Ha [py30BOM Konnektope. >XugkocTb W napbl M3 3TUX
TpybonpoBoAoB He AOSMKHbI BbiMyCKaTbCHA B aTMocdepy.

18.15 py30Bble €MKOCTU AO0SMKHbI ObITb paccynTaHbl Ha MakCcMMarnbHOe AaBlieHue,
KOTOpOEe npearnonaraeTcs Npu Norpy3ke, NepeBoO3Ke UMK BbIrPy3Ke rpyaa.

18.16 ['py30oBble €MKOCTU O NepPeBO3KM OKUCU NPOMUIeHa, pacyeTHOEe OaBrieHune
napoB B KOTOpPbIX HXKe 60 klMa, n rpy3oBble eMKOCTU OS5 NePEBO3KN CMeCen OKUCU aTuneHa
W OKACW MNponuneHa c pacyeTHbIM faBreHneM MeHee 120 klMa AOMKHbI UMETb CUCTEMY
OXNaXK4eHWs1 N NoAAepKaHusa TeMnepaTypbl rpy3a Ha YPOBHE HDKE pacHETHOMN.

18.17 Ona BknagHblx emkocTen Tuna C ycTaHOBOYHOE [JaBneHue noApbiea
npeaoxXpaHUTENbHOro KnanaHa AoSMKHO ObiTb He MeHee 21 klla u He 6onee 0,7 Mlla gns
nepeBO3KM OKMCK nponuneHa, n He 6onee 0,53 MlMa gnsa nepeBO3kM CMECEN OKUCK 3TUNEHA
N OKMCKU NponuneHa.

18.18 Cuctema TpybonpoBOAOB [ €MKOCTEW, 3arpykaemblX 3TUMW Tpy3amu,
OOIMKHA OblTb MONHOCTLIO OTAEeNieHa OT cUcTeM TpybonpoBOAOB [AOMnsl BCEX OCTambHbIX
€MKOCTEWN, BKITOYAs MOPOXKHNE EMKOCTU, N OT BCEX MPY30BbIX KOMMNPECCOPOB.

Ecnn cuctema TpybGonpoBOAOB [ONsi €MKOCTENW, 3arpykaemblX 3TUMW rpy3amu,
He sBnsieTca He3aBMCUMOWN, Kak onpeaeneHo B 18.8, Tpebyemoe otaeneHne TpybonpoBoaos
OOJDKHO OCYLLIECTBNATLCHA MNOCPEACTBOM CHATUS CbEMHbIX NATPyOKOB, KnanaHoB uUnv Apyrnx
cekumn TpybonpoBOAOB N YCTAHOBKN B 3TUX MECTax rMyxmx driaHueB.

Tpebyemoe oTaeneHne oTHOCUTCA KO BceM TpybornpoBogam Ans XUOKOCTU U Mapos.,
rasooTBOAHbIM TpybonpoBogaM AN XWOKOCTM M MapoB U BCEM OPYIMM BO3MOXHbIM
COEANHEHUAM, HanpuMep, kK obLwen marncTpanu ang nogavvm MHEpPTHOrO rasa.

18.19 py3bl MOryT nNepeBO3UTLCHA TOMbKO B COOTBETCTBUWM C NriaHamm rpy30BbIX
onepaummi, ogobpeHHbIMK Pernctpom.

Kaxxgas npegnonaraemasa cxema MOrpyskuM OOfmkHA ObiTb MOKasaHa Ha OTAEeSTbHOM
nfiaHe rpysoBbIX onepauuin.

B nnaHax rpysoBbix onepauun AofmkHa ObiTb MOKasaHa BCSA CUCTEMa TPy30BbIX
TpybONpoBOAOB M MecTa YCTAHOBKU rMyxux ¢prnaHues, TpebyemMbix Ans yooBNeTBOPEHMUS
yKa3aHHbIX Bbile TpeboBaHui K oTaeneHuno TpybonpoBoaos.

OK3emMnap Kaxxgoro ogobpeHHOro nnaHa rpy3oBbIX onepauuin A0SMKEeH HAaXOAUTbCA Ha
6opTy cygHa. B CeuaetenbctBe AofmkHa ObiTb caenaHa ccbifika Ha OoAobpeHHble MnaHbl
rpy30BbIX onepauuin.

18.20 Mepen norpyskom rpy3a oT KOMNETEHTHOrO opraHa, npuaHaHHoro Pernctpom,
OOIMKHO ObITb MONy4YeHO CBUAETENbCTBO, NoaTBepxpawuee, 4To 6ObiNo obecrneyeHo
Tpebyemoe oTaeneHve TpybonpoBoaoB. ATO CBMAETENLCTBO AOMKHO HAXo4MTbCA Ha GopTy
cygHa.

Kaxxgoe coegvHeHne mexay rnyxum donaHuem u dnadHuem Tpybonposoda LOMKHO
UMeTb NPOBOMOKY C MOMOOW, NOCTaBNEHHOM nNpeAcTaBUTENeM KOMMETEHTHOrO OpraHa,
UCKITIoYatloLwen BO3MOXHOCTb CIy4anHOro CMeLLIeHUs ryxoro doriaHua.

18.21 MakcumanbeHO gonycTumble npenenbsl 3anofHEeHNs Kaaomn rpy3oBOM eMKOCTH
OOIKHbl ObITb YKasaHbl B nepeyHe, ogobpeHHOM Pernctpom, And Kaxgow TemnepaTypbl
norpyskun, KoTopass MOXeT MPUMEHATBCH, U ANA NPUMEHUMON MaKCUManbHOW pacyeTHOW
Temnepartypbl. JKIEMMASAP 3TOr0 NEPEYHs OOIMKEH MNOCTOSIHHO HAaXOAMTbCA Ha BopTy cyaHa
y KanuTaHa.

18.22 "py3 OomKeH NepeBo3nTbCA No COOTBETCTBYIOLLMM 3aLUUTHBLIM CNOEM asoTa.
[Ons obpas3oBaHMs 3aLUNTHOrO Cros OOSMKEH MCMONb30BaTbCA TEXHUYECKM YUCTbIA a30T
(99,9 % no obbemy).

HomkHa OblTb NpegycMOTpeHa aBTOMaTMyecKkasi cuctemMa MOMoSiHEHWs asoTa Ans
npeaoTBpaLLeHns nageHnsa OaBfeHns B rpy30BON €MKOCTM Hwke 7 kla npu NOHMXeHun
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Temnepatypbl rpysa B pesynbTaTe BO3OEWUCTBUS YCMNOBUA OKpyXalollen cpeabl unm
Henonagok B paboTe cuctemM OxnaxaeHus.

Ha cyoHe pomkeH HaxoguTbCsl OOCTaTOuHbIA 3anac asoTa, Heobxogumbli  Onis
yAOBMNETBOPEHUS NOTPEBHOCTU CMCTEMbI aBTOMaTUYECKOro peryninpoBaHus AaBreHus.

Barapesa 6annoHOB C a30TOM, COEOMHEHHbIX C rPy30BbIMKM E€MKOCTSMM MNOCPEnCTBOM
pedyKUMOHHOroO  KranaHa, YyOoBreTBOpseT TEepMUHY «aBTOMaTUYeCKUn» B JAHHOM
KOHTEKCTe.

18.23 [MapoBoe NpPOCTPaHCTBO rPY30BOW €MKOCTM [LOMMKHO MpOBepATbCA nepes
Nnorpyskom M nocne Hee C TeM, 4YTOObl yOOCTOBEPUTLCH, YTO COAEpPXKaHWe KMCro-poaa
coctasnsieT 2 % No 06beMYy U MeHee.

18.24 B mecTtax, rae npoBogATca onepauun norpyskn u BbIrpy3ku, OOSMKHA ObiTb
npegycMoTpeHa cuctema BOOAHOrO OPOLUEHUs, MPOU3BOOAMTENBHOCTE M pacnosiokeHue
KOTOpoW [OOImkHbl obecneymBaTb 3OEKTUBHOE NEPEKPbITUE ydacTka BOKPYr FPy30BOro
TpybonpoBoaa, BbICTynarowero Hag nanybown, a Takke KynosioB rpy30BbIX €MKOCTEMN.

PacnonoxeHne TpybonpoBOAOB M CTBOMOB [AOMKHO obecneynBaTb pPaBHOMEPHYIO
MHTEHCMBHOCTb Nogayn Boabl, cocTaenstoLyo 10 N/MUH Ha M2,

Cuctema BOASHOrO OPOLUEHMSI AOSMKHA MMETb MECTHOE pPY4YHOe U AMCTaHLMOHHOEe
yrnpaBneHve, a ee pacnonoxeHuwe [OMKHO obecneymBaTb CMbIB NHOObLIX yTeyek rpysa.
Kpome Toro, ecnvn no3sonseT Temnepartypa oOKpyXatoLero Bo3ayxa, K CTBONy AOSMKEH ObiTb
npucoeanHeH BOOSAHOW pykaB NoOA AaBfeHWEM, rOTOBbIN K HEMEOSIEHHOMY MCMOSb30BaHUIO
BO BpeMsi ornepauuin Norpy3skn 1 BbIrPy3Ku.

19 AMMUAK

19.1 be3BoaHbIN aMMUak MOXET Bbl3blBaTb TPELMHbI BCNEeACTBME KOPPO3uu nog
HanpsPkeHneMm B cucTeMax nepeBo3ku M 06paboTkn rpysa, BbIMNOSHEHHbIX U3 YrnepogucTo-
MapraHueBonM CcTanu unM cTanu, nermpoBaHHOM Hukenem. [ns yMeHbLUeHMs pucka
NosiBNEHNA TpeLLMH AOMMKHbI NPeanpuUHNMaTLCA MepbI, Yka3aHHble B 19.2 — 19.8.

19.2 B cnyyae wucnonb3oBaHWa Yyrnepoaucto-mMapraHueBOW CcTanu, rpy3oBble
€MKOCTW, cocydbl Nnoa AasneHnem ans obpaboTkm u rpys3oBble TpybonpoBoAbl LOMMKHbI
N3roTaBNMBaTbCA U3 MESIKO3EPHUCTOM cTanum ¢ TpebyeMbiM MUHMMarbHbIM Npeaenom
TekyyecTu, He npesblwaowmum 355 MMla, u c dakTnyeckum npegenom TeKyvecTw,
He npesBblwatowmm 440 MMa. Cnegyetr Takke npeanpuHSATb OAHY W3  CreayloLwmx
KOHCTPYKTUBHbIX W 9KCMNyaTaLMOHHbLIX Mep.

19.2.1 [HormkeH  uvcnonb3oBaTbCsd  Matepuan € MUHMManbHbIM  BPEMEHHLIM
COMNPOTMBIEHNEM NPU pacTsXKeHuU, He npesbiwatowmm 410 MMa.

19.2.2 [omkHa OblTb npou3BegeHa Tepmuyeckas obpaboTka rpy30BbIX €MKOCTEN,
TpybonpoBOAOB U T. M. C LENbio CHATUS HanpsXKeHWn Nocre CBapKu.

19.2.3 TemnepaTypa npuv nepeBo3ke [JOSMKHA NOOOEPXKMBATLCS Ha YPOBHE,
Onmn3kom K TemnepaType KuneHusa npoaykra, pasHon —33 °C, HO HM B KOEM Cryvae He Bhbllle,
yem —20 °C.

19.2.4  Ammwnak gomkeH cogepxatb He meHee 0,1 % Boabl No BeCy.

19.3 Ecnv npu un3rotoBneHuMn rpy3oBbIX €MKOCTEW, TpyOONpPOBOAOB WM WHbIX
KOHCTPYKLUMIA MpUMEHANach Yrnepogucto-MapraHueBas cranb C Npeferiom  TeKyyecTw,
NpeBbIWaoLWNM YKa3aHHble B 19.2, TO 9TV KOHCTPYKUUW noanexaT Tepmuyeckon obpaboTke
OIS CHATUS OCTaTOYHbIX HANPSXXEHUN Nocne CBapKMu.

19.4 EmkocTn noag gaeneHvem ans obpaboTkum n TpybonpoBOAbl KOHOEHCATHOM
4YacTM CUCTEMbI OXMaXOeHUs rpysa OOMKHbI MPOUTUM TepMUYECKYo 06paboTKy nocne ceBapku
C Lenbio CHATUSA HanpsKeHUn B cnyyae, eCcnn OHU U3roTOBIEHbI U3 MaTepuanos, YKasaHHbIX
B 19.1.
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19.5 Tpebyemble npenen Teky4yectT 1 BpEMEHHOE CONPOTUBIIEHNE HANpPaBnNeHHOro
MeTanna Aans  NpPpUMMEHSIEMbIX  CBapOYHbIX  MaTepuanoB  AOMMKHblI  MpeBbIWIATb
COOTBETCTBYIOLLNE XapaKTEPUCTUKN NOOOro 13 cBapmMBaeMbiX MaTepuarnos.

19.6 Cranu, nermpoBaHHbIe HUKENEM U cogepxalumne donee 5 % Hukens, a Takke
yrnepoanCcTo-MapraHueBble cTanu, He oTBevarowme TtpebosaHmam 19.2 n 19.3, ocobeHHO
NnoaBEPXKEHbl TPELLMHOOOPa30BaHUIO OT KOPPO3MM MNOL4 HaMpsbkeHUEM U He OOSTKHbI
ncnonb3oBaTbCH A4S cMcTem 1 TpybonpoBoaos 06paboTky M NepeBO3KM rpy3a amMmaKa.

19.7 JlermpoBaHHble HMKenem cTanu, cogepxaiwume He 6onee 5 % Hukens, moryT
NCNonNb30BaTbCSA NPU YCIoBUW, YTO TeMNepaTypa NnepeBo3kn oTBevaeT TpeboBaHuam 19.2.3.
19.8 [na ymeHblleHns pucka TpelumHoobpasoBaHMsi BCNEACTBME KOPPO3UM Nop

HanpsPkeHNeM, BbI3bIBAEMOW aMMUaKoM, LienecoobpasHo nopaepkmBaTbh CcopepXKaHue
pacTBOPEHHOro KMcrnopoga MeHee 2,5 yacten Ha MUMMMOH No Becy. Haunyywmm obpasom
39TO MOXeT ObITb OOCTUTHYTO CHWXXEHUEM CpefHero coaepXaHus KUCnopoga B rpy3oBbiX
€MKOCTSIX nepejg norpy3kon amMmmaka 4o BENMYMH HUXKE, YeM yKasaHo B Tabn. 19.8.

Tabnuua 19.8

TemnepaTypa nepeBo3ku, °C CopepxaHue kucnopoaa, % no obbemy

—30 1 Huxe 0,90

-20 0,50

-10 0,28

0 0,16

10 0,10

20 0,05

30 0,03

MpumevyaHune. TlpoUeHT coaepxaHWss Kucropoda ANns MNPOMEXYTOYHbIX TemrepaTyp onpegensieTcs
NMHENHOW MHTEPNONALMEN.

20 TPYBOMNPOBO/Abl BO3BPATA NAPOB

20.1 [orxHbl BbITb NpegycMoTpeHbl TpybonpoBoabl Bo3BpaTa napoB Ha Geper
B npoLiecce Norpysku.

21 TOKCUYHbIE TPY3bl

21.1 ToKcuYHble rpy3bl AOMKHLI MMETb OTAESbHbIE CUCTEMbI TPYOONPOBOAOB.

22 NIAME3ALLUUTHBIE 3KPAHbI TA300TBOAHbLIX OTBEPCTUU

22.1 Ecnn nepeBo3uTCcA rpys, ykasaHHbI B HACTOSALLEN 4acTW, BEHTUNSILUMOHHbIE
OTBEPCTUS TPY30BbIX E€MKOCTEN [AOIMKHbl OblTb CHAOXEHbl CTaUMOHAPHBIMW WK  NErKo
3aMeHsieMbIMM U 3(PAEKTUBHBIMK  MNaMe3alnTHBIMU  3KpaHaMuM WKW TONOBKaMM,
npegoTBpallallnuMn  nonagaHMe WCKP W NnamMeHn B rpy3oBble  eMkocTu. [lpwm
NPOEKTUPOBAHUN Name3alnTHbIX 3KPAHOB M TFOSIOBOK ra3ooTBOAHbIX TPYyO AomkHa ObiTb
obecneyeHa nx paboOTOCNOCOBHOCTL B YCNOBUSIX BO3MOXHOCTWU 3amep3aHusi MapoB rpysa
unun obnegeHeHnst Npyn HeGNaroNPUSTHbIX MOrOA4HbIX YCIOBUSAX.

Mocne CcHATMS NPOTUBOMOXAPHBLIX 3KPAHOB [OOSMPKHbI YyCTaHaBNMBaTbCA OObIYHbIE
3aLUNTHBIE 3KPaHbI.
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23 MAKCUMAJIbHO JONYCTUMOE KONMMYECTBO NPY3A B OQHON EMKOCTU

23.1 Ecnn nepeBo3autcsa rpys, ykasaHHbIA B HACTOSILLEN 4acTu, €ro KOnmMyecTBO
He gormkHO npeBbiwaTtb 3000 m® B nto60o OAHOM EMKOCTM.

24 HECOBMECTUMbIE IPY3bl

24.1 HecoBmecTuMble Trpy3bl — 9TO BellecTBa, KOTOpble npwu
B3aMMOAENCTBUUN BCTYNAOT B ONACHY0 peakuuio nnm obpasyoT HOBble OnacHble BelecTsa.
24.2 Mpn ogHoBpeMeHHON nepeBoO3ke ABYX unn ©onee rpy3oB, KOTOpble MOryT

BCTYNUTb B OMACHYD XMMMUYECKYIO peakuuio, ANA Kaxaoro M3 rpy3oB AOMKHbI ObiTb
NpeayCcMOTPEHbl  CUCTEMbI  Py30BbIX TpPyOONPOBOAOB W  ra3oo0TBOAHbLIE  CUCTEMBbI,
He nMmetoLme MNOCTOSHHOIO COeAMHEHMs OpYyr C APYroM, Kakaash W3 KOTOPbIX AOSMKHa
oTBeYaTb KPUTEPUAM IKCMNNyaTauMOHHOM HaAeXHOCTW, ykasaHHbiM B 24.3. Ona cnydas
OLHOBPEMEHHOWN NepeBO3kN ABYX wnun Gonee rpys3oB, He pearvpylowmx apyr ¢ Apyrom, HO
ANA KOTOpbIX BCREACTBUME CBOWCTB UX NapoB TpebylTcs M30NMPOBaHHbIE CUCTEMbI, WX
pasgeneHne MoXeT ObiTb obecnevyeHo Npy NOMOLLM OTCEYHbIX KranaHoB.

24.3 3kcnnyaTtaunoHHasa HageXHOCTb CUCTEMbI U ee BCOMOraTenbHbIX YCTPOUCTB
JOIMKHa ObITb TaKoW, YTODbI:

.1 B cnyvyae eOuHWYHOro OTKasa MeXaHU4eCKMX 9remMeHToB nnbo anemeHToB
CUCTEMbI pPEerynupoBaHus, He SBMSIOWUXCA CTaTU4eCKMMK, [OaBneHve u Temnepatypa
B rPY30BOW EMKOCTM COXPAHSINNCh B AManas3oHe pacyeTHbIX 3HaYeHnn 6e3 BNMAHUS Ha UHble
OCHOBHbIE QOYHKLNWY;

.2  He TpeboBanocb pe3epBMpOBaHUSA CUCTEM TPyOONpOBOAOB;

.3 TennooOmeHHble annapatbl, Heobxoaumble ONs NoadepXaHus [OaBneHus wn
TemnepaTtypbl B rpy30BbIX €MKOCTSIX B AManas3oHe pacHeTHbIX 3HaYEHUN, UMEenn pe3epBHbIf
TennoobMeHHbIV annapar, 3a UCKIIYeHMeM CriyjaeB, Korga ux Tennosasi MoWwHOCTbL bonee
yeM Ha 25 % npeBbIlaeT HEOOXOAUMYIO AN PEryNMpoBaHUA AaBNEHUS, U1 OHU MOTYT ObiTb
OTPEMOHTMPOBaHbI Ha cyaHe 6e3 npuBreyYeHUs BHELWHUX pecypcoB. Ecnn Ha cygHe
npeaycMOTPEHO [OOMNOMHUTENbHOE CPeacTBO PErynupoBaHUs OaBneHWss U TemnepaTypsbl,
KOTOpOE He 3aBUCUT OT TEeNNOOOMEHHOro annapata, TO pe3epBHbIi  TeNNOOOMEHHbIN
annapart He TpebyeTcs; n

4 pgna noboro BeLecTBa, UCNOMb3yeMOro B CUCTEME HarpeBaHUS U OXNaXXaeHus
rpysa, ObinM  nNpegycMOTpeHbl CpPeAcTBa OOHApPYXXEHUA  yTeYKM  TOKCUMYHBIX — UNn
BOCNIaMeHsoWwmxca napoB B 6e3onacHyio 30oHy nmbo 3a 6opT B COOTBETCTBUM
¢ TpeboBaHmsimn pasg. 6 yactu VIl «KoOHTpONbHO-M3MepUTENbHLIE YCTPONCTBA U CUCTEMBI
aBTomaTtmsauuny. Jlloboe BbIXOAHOE OTBEPCTUE TAKOro YCTPOMCTBA OOHApPYXXEHWUs yTeuyek
OOITDKHO HaxoauTbes B 6e3onacHon 3oHe U 6bITb 060pya0BaHO NfiaMeracuTenem.

25 NEPEBO3KA IrPy30B, OTMEYEHHbBIX (*) B TABJIULIE TEXHUYECKUX
TPEBOBAHUU
(MPUNOXEHMUE 1)

25.1 B cnyyae nepeBo3kM rpy3oB, OTMEYEHHbIX (*) B Tabnuue TexHUYecKux
TpeboBaHun (cM. npunoxenve 1), CygHO [OMKHO Takke OTBeYyaTb MPUMEHUMbIM
TpeboBaHuaMm MNpaBun knaccmgpukaumm n NOCTPOMKN XMMOBO3OB.
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26 CMELLAHHBIE T'PY3bl C4

26.1 py3bl, KOTOpbIE MOryT NEepeBO3UTbCS MO OTAENbHOCTM WU B COOTBETCTBUM
c TpeboBaHnsmn  Kogekca, B ocobeHHOCTM OyTaH, OyTuneHol WM OyTagueH, MoryT
nepeBo3NTbCA B BMAE CMecen MNpu YCNoBMM COOTBETCTBUS MNOSMOXKEHWEM HACTOSALWEro
pasgena. 9Ty rpysbl MOryT pasnuyHbiM 00pa3om ynoMuHaTbCA Kak «HaTypanbHble C4y,
«HatypanbHbin  OyTagueH», «C4 napodasHoro KpekuHra», «OtpaboTtaBwmne C4
napodasHoro kpekuHray, «Knacc C4», «PadumHat C4» nnbo MoryT OTNpaBnsaTbCs Nog MHbIM
onucaHnem. Bo Bcex cnyyasix Heo6xoauMo nonyyYnTb AaHHble U3 nacrnopta 6e3onacHoCcTH
maTepuana (MBM), nockonbKky cogepXaHue B CMecu OyTagveHa SBNAETCS BaXXHEWLIUM
06CTOATENBCTBOM, TaK Kak OH SBNAETCS NOTEHLMaNbHO TOKCUYHBLIM U CMOCOBHBLIM BCTYNaTb
B peakuun. XoTsi M3BECTHO, 4YTO OyTaguMeH XxapakrtepudyeTcsa [OCTaTOYHO HU3KUM
AaBrneHMeM napoB, B Cnyyae npucyTcTBust OyTagueHa B CMecax nocneaHue OOSMKHbI
paccMaTpuBaTbCA Kak TOKCUYHblE. OTO Bbl3blBaeT HEOOXOAMMOCTb COOTBETCTBYHOLUUX MeEpP
NpeaoCTOPOXKHOCTMU.

26.2 Ecnn cmewaHHble rpy3bl C4, nepeBo3MMble B COOTBETCTBUWM C YCNOBUSMU
HacToswero pasgena, cogepxaTt 6onee 4em 50 % (monsipHbIX) ByTagneHa, AOMKHbI ObiTb
NPUHATBI Mepbl NPEA0CTOPOXHOCTU C NPUMEHEHNEM NHIMOUTOpPA, yKka3aHHble B 10.1.

26.3 Ecnm pgnsa  KOHKpeTHOM noanexaiwien norpyske CMecu He nNpuBeneHbl
cBeAeHUs O KodpuUMEHTaX paclUMpeHnss Xuakon pasbl, orpaHuyYeHuss Ha npegen
3anonHeHnst B cooTBeTcTBMM € 3.7 4vactm VI «Cwuctembl 1M TpybonpoBoabl» AOSMKHbI
paccunTbiBaTbCA Tak, Kak ecnin 6biTb rpy3 Ha 100 % cocTosn 13 KOMMOHEHTa C HanboNbLKMM
KO3 hULMEHTOM pacLLUNPEHUS.

27 ABYOKUCDb YIMEPOMOA: BbICOKAA CTEMNEHb OYNCTKHU

27.1 HeynpaBnsemas notepsi gaBrieHusi rpy3a MOXET Bbl3BaTb «CyOonumaumio»,
Koraa rpys u3 >XuOKoro COCTOSIHMSA MoXeT nepentn B TBepgoe. O TOYHOM TemnepaType
«TPOMHOW TOYKM» KOHKPETHOro rpysa [ABYOKUCU yrnepoga AOMKHO ObiTb cooblieHo Ao
norpysku; ata Temneparypa 3aBUCUT OT YNCTOTbl JAHHOIO rpy3a, YTo AOMKHO ObiTb YY4TEHO
npy perynupoBKe rpy3oBON annapaTtypbl. YCTaHOBOYHOE AaBrieHMe YCTpOWCTBa aBapUMHO-
npeaynpeanTernbHON CUrHanmnsaumm, ONMCaHHOro B HAcTosWEM pasgene, AOMKHO BbITb no
MeHbLen mepe Ha 0,05 Mla Bbllwe «TPOMHOWM TOYKM» KOHKPETHOIO NEepeBO3MMOro rpysa.
«TponHas Todka» Ofsa YANCTOM OBYOKUCUK yriepoda Habntogaetca npu gaenenum 0,5 MlMa
(maHomeTpuyeckoe) n -54,4 °C.

27.2 CyuwiecTByeT BO3MOXHOCTb Nepexoda rpysa B TBepgoe COCTOSHME B Criyyae
OTKasa knanaHa 6e30nmacHOCTU rpy30BOW €MKOCTW, YCTAHOBIIEHHOrO B COOTBETCTBUM C 3.16
yactn VI «Cuctembl n tpybonpoBoabl», B OTKPbITOM COCTOSHUMM. YTOBbI n3bexartb 3Toro,
OOMMKHbI ObITb MpefyCcMOTPeHbl CpeAcTBa OTCeYeHMs KnanaHoB 6e3onacHOCTM rpy3oBOM
eMKocTn, a TpeboBaHua 3.16.7.2 Bble Ha3BaHHOW 4YacTW MpU MNepeBO3Ke [BYOKUCU
yrnepoga He npumeHsitotcs. CnuBHble nNaTtpybku oT KrnanaHoB 6e30MacHOCTU AOMXKHbI ObITb
CKOHCTPYMpPOBaHbl Takum ob6pa3om, 4TOoObl M3beraTb nonagaHus B HUX MOCTOPOHHUX
npeamMeToB, KOTOpble MOrnM Obl NPUBECTM K 3acOopeHuto. BbixoaHble OTBEPCTUS CRMBHbIX
naTtpybkoB KknanaHoB 6Ge30MacHOCTU He AOMMKHbl 06opyaoBaTbCA 3alMTHBIMU JKpaHaMW,
Taknum obpasom, TpeboBaHusa 5.8 yactu VI «Cuctembl n TpybonpoBoabl» HE NPUMEHSIIOTCS.

27.3 Mpn nepeBo3ke OBYOKWUCW yrriepoda AOMKEH OCYLEeCTBASATLCA MOCTOSHHbIV
MOHUTOPUHI BO3MOXHOIO CHWXEHUA OaBneHus B rpy30BbIX eMKOCTAX. Ha nocTt ynpaeneHus
rpy30BbIMK OnepaumMsMyM U Ha XOAOBOW MOCTUK AOSMKHbI MOA4aBaTbCA 3BYKOBOW M CBETOBOW
CcurHanbl aBapurHO-NpeaynpeauTensHon curHanusaumn. Ecnv  gaeneHue B rpy3oBon
€MKOCTW MPpOAOIMKaeT CHUXaTbCA 00 3HavyeHu B npegenax 0,05 MlMa oT «TPOMHOM TOYKN»,
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onpefeneHHon AN KOHKPETHOro rpysa, cucteMa MOHUTOpPMHra OOSPKHa aBTOMaTU4ecKu
3aKpbITb BCE KranaHbl rpy3oBOro MaHudonbga And XuOKOCTU U NapoB U OCTaHOBUTH
rpy3oBble KOMNPECCopbl U rpy3oBble Hacockl. [na aton uenu MoxeT OblTb MCMONb3oBaHa
cuctema ESD onepauun ¢ rpysom.

27.4 Bce wmatepmansl, ncnonb3yemble Ons TPYy30BbIX €MKOCTEN U TPY30BbIX
TpybonpoBOAOB, AOMKHbI OblTb NPUroAHbl ANA Hanbonee HWU3KOW TemnepaTypbl, KoTopas
MOXeT ObITb B NpoLiecce aKcnnyataumn. 3Ta Temnepartypa onpegensiercsa Kak Temnepartypa
HacbILWEeHUa rpysa ABYOKACW yrnepoga npuM YCTAaHOBOYHOM [aBfieHMM aBTOMaTU4YeCKOMm
cucTteMbl 6e3onacHoOCTH, kak TpebyeTcs B 27.1.

27.5 NomMellueHns rpy3oBbIX TPHOMOB, T[PY30BbIX KOMMPECCOPOB W ApYrux
3aMKHYTbIX MOMELLEHUA, rge BO3MOXHO CKOMMEHWe [OBYOKACWU Yrnepoda, OOSMKHbl ObiTb
o6opynoBaHbl YCTPOMCTBAMM MOCTOSAHHOrO MOHUTOPWHIA coaepXaHusa OBYOKUCU yrriepoaa.
OTa cTaumoHapHas cuctema obHapyXeHus rasa 3aMmeHsieT Tpebyemyto pasg. 6 vactu Vi
«KOHTpONbHO-M3MepUTENbHbIE YCTPOWCTBA U CUCTEMbl aBTOMaTU3aUMM», @ MOHUTOPUHT
TPOMHBIX MOMELLEHUN OOIPKEH OCYLIECTBATLCA MOCTOAHHO Aaxe B TOM Criyyae, ecnu
CYOHO MMeeT cucTemy yaepxaHua rpysa tuna C.

28 ABYOKUCDb YIMEPOOA: HU3KAA CTENEHb OYUCTKU

28.1 K Takum rpy3am npumeHsitotca TpeboBaHuss pasg. 28. [Npu  Bbibope
KOHCTPYKLUMOHHbLIX MaTepuanoB AMd M3roTOBMEHUSI CUCTEMbI yAep)KaHusi rpy3a OOSTKHbI
YYnTbIBaTbCA BO3MOXHOCTb KOPPO3WM B CRydasix, Korga rpy3 ABYOKUCU yrnepoga HU3KOM
OYUCTKM COLEPXUT Takume npumMecu, Kak BOoAa, OBYOKUCb cCepbl U T.M., KOTOpble MOryT
BbI3BaTb KNCMNOTHYIO KOPPO3UIO UK NPUBECTM K ApYyrum npobnemam.

29 NIPY30BbIE HACOCbI U YCTPOUCTBA PA3IPY3KU

29.1 [o norpysku, B XoQe NepeBO3KM N NPU pasrpyske BOCMIAMEHSAIOWNXCH KUOKOCTEN
NPOCTPaHCTBO IPY30BOM EMKOCTW, HamofnHeHHoe napamu, 0bopyaoBaHHOE MOrpyXKHbIMU
ANEKTPUYECKMMUN HAacoCamMK, AOSMKHO BbITb MHEPTM3MPOBAHO 40 NOMOXUTENBHOrO AaBMEHUS.

29.2 [py3s [omKeH pasrpyXaTbCs TOMbKO HacoCaMM C HU3KMM  PacrofioXeHUeM
BCacblBaloLWero natpybka unv ruapaBnnyeckMMn MNOrpyXHbIMM Hacocamn. IOTU HacoChI
OOJDKHbI OTHOCUTBCS K TUNY, NpeaHasHayYeHHOMY 4SS NpeoTBpaLLeHns AeNCTBUSA gaBNeHns
XUOKOCTM Ha YNNoTHEeHWe Bana.

29.3 Ona  BbIfPY3kM rpysa M3 BKMNadHbIX TPY30BblX €MKOCTEN  MOXeT
NCNOSb30BaTLCH BbITECHEHWE WHEPTHbIM rasoM npu YCroBUW, YTO rpy3oBas cuctema
paccuvTaHa Ha npegycMmatpuBaemoe aBrieHue.
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TMPUTIOXKEHWE 1

TABINULUA TEXHUYECKUX TPEEOBAHUA

MosicHeHUs K Tabnuue TeXHMYeCKUX TpeboBaHUM

1. HanmeHoBaHusa BellectB (rpadha 1) npvBedeHbl B andaBUTHOM MNopsigke
NaTUHCKUX HAMMEHOBaHWN.

2. Xummnyeckas popmyna (rpada 2) npuBegeHa Tonbko AN cBeAeHUs.

3. MnoTtHocTb (rpacdha 3) npuBedeHa TOMbKO [ANA CBeOEHUA W JOIKHa
YTOYHATLCS MO AaHHbIM rPy300TNpaBuTens.

4. Tun rasoBosa LG (rpacha 4) cooTBeTCTBYeT onpefenieHuto, npuBeaeHHoOMY
B yactu | «Knaccudukaums».

5. Onpegenenne BknagHon emkoct Tuna C (rpadpa 5) npmBeageHo B pasg. 23
yactn IV «XpaHeHune rpysa».

6. TpeboBaHua Kk perynupoBaHuio aTMocdepbl NapoBOro NPoOCTpaHCTBa BHYTPWU

rpy3oBbIX eMKocTewn (rpada 6) npmeeaeHbl B 4actu V «[1poTuBonoxapHas 3awmTan:

NHepT. — MHEpPTHbIN ras;

CyLiKka — OCYLLEHHbIV BO3AYX.

7. Cuctema obHapyxeHus napos (rpadpa 7):

B — obHapyxeHune BOCMnaMeHsoLWnNXCa Napos;

T — oBHapy>xeHne TOKCUYHbIX NapoB.;

O — obHapyxeHue kucrnopopga (kmcnopogomep);

B +T — obBHapyxeHne BOCNIIaMeHSOLWMXCA Y TOKCUYHBIX NapoB.

8. Tun KOHTPONBbHO-N3MEpPUTENBHLIX YCTPONCTB (rpada 8):

1 — ycTponcTtea nony3akpbIiToro Tmna;

3 — YyCTpPOMCTBA 3aKPLITOro TUNa;

K — yctponictBa kocBeHHOro 3amepa (cM. 2.2 yactn VIl «kKOHTponbHO-n3mepuTenbHbie
YCTPOWCTBA U CUCTEMbI aBTOMaTU3auumny» ).

9. Homepa no Tabnuue PIIMIM («PykoBogcTtBo nNo oOkKasaHUIO MepBou
mMegmumHckon nomowm» (MFAG) MexayHapogHon mopckon opraHusauum (MMO)) (rpadpa 9)
npvBegeHbl ANs CBeAeHWUs O nopsiake HEOTMOXHbIX AEWCTBUMI NPU HECHACTHbIX Cry4vasix,
CBSI3aHHbIX C BELLECTBaMM, Ha KOTOpbIE pacnpocTpaHaTca TpebosaHna MNpasun LG.

Ecnu noboe n3 ykaszaHHbIX BELLECTB NEpeBO3UTCA Npu oTpuuaTternbHOW TemnepaType,
KOTOpas MOXeT Bbl3BaTb OOMOpOXeHue, crnegyeT Tawke npumeHatb Ne 620 no tabnwvue
PIMI.

10. CneuunanbHble TpeboBaHus (rpada 10) — ecnu He ykasaHO MHOE, NPUBEOEHbI
rnaBbl 1 pasgensl Yactu X «CneuyunanbHble TpeboBaHUs».
11. * — Ha BellecTBa, MOMEYEHHble 3BE3004KOW, PacCnpOCTPaHAKTCA Takke

TpeboBaHus NpaBun knaccmdukauum 1 NOCTPONKM XMMOBO30B.
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CFno - o Ocod|OCc| = T
Anbperng ykCycHbl CH3;CHO 780 2G/2PG | — | WHepT. | B+T 3 300 [2.1,4.7.14actnV,
Acetaldehyde (20,8°C) 5.1, pasg. 8
AmMMunak 6e380aHbIN NH3 771 2G/2PG - T 3 725 |Pasg. 2, pasg. 3,
Ammonia Anhydrous (=33,4°C) pasg. 19
BbytagveH CH,CHCHCH, 646 (0°C) | 2G/2PG | - — B+T I 310 |Pasa. 2,3.2,5.2,
Butadiene pasg. 8, pasa. 10
ByTtaH C4H1o 600 2G/2PG | - - B n 310
Butane (0°Q)
Cwmecwu 6yTaHa 1 nponaHa 2G/2PG | - - B n 310
Butane/Propane mixture
(CHIN)
(LPG)
ByTuneHsbl CH3CH,CHCH, | 670 (0°C) | 2G/2PG | - - B n 310
Butylenes
Xnop Cl, 1560 1G Oa | Cywka | T K 740 |Pasp.2,4.2,5.1,
Chlorine (-34°C) pasg. 7, pasa. 9,
pasa. 15, pasg. 22
Odvp AMSTUMOBLIN (C2Hs),0 640 2G/2PG | — | WHepT. |B+T| 3 330 |2.1,3.6,4.1,
npocton* (34,6°C) pasg. 8, pasa. 22,
Diethyl Ether pasa. 23, 29.2,
29.3
OumeTtunamuH (CHz).NH 680 (0°C) | 2G/2PG | - - B+T 3 320 |Pasg. 2, pasg. 3
Dimethylamine
OtaH CH3CH;s 550 2G - - B n 310
Ethane (-88°C)
OTUN XNOpPUCTBI CH;CHCI 921 (0°C) | 2G/2PG | — - B+T| M 340
Ethyle Cloride
OTuneH CoH, 560 2G - - B n 310
Ethylene (-104°C)
Okucb aTuneHa CH,CH,O 882 1G Oa | VHept. | B+T 3 365 |Pasn.2,3.2,4.2,
Ethylene Oxide (10°C) 5.1, pas3g. 7,
pasg. 8, pasg. 12
Cmecu oK1cK aTureHa u 2G/2PG | — | WHepT. | B+T 3 365 [2.1,4.1,5.1,
OKuUCK nponuneHa pasg. 8, pasa. 18,
C coepXXaHUeM OKUCK pasg. 22, pasg. 23
aTuneHa He 6onee 30 %
no secy*
Ethylene Oxide/Propylene
Oxide mixture with
Ethylene Oxide content of
not more than 30% by
weight
W3onpeH* CH,CHC(CH3)CH, 680 2G/2PG | - - B n 310 |2.1, pasa. 10,
Isoprene (34°C) pasg. 22, 29.1
M3onponunamuH* (CH3)CHNH, 710 2G/2PG | - - B+T| 3 320 |2.1, 3.4, pasa. 6,
Isopropylamine (34°C) pasg. 22,
pasg. 23, 29.1
MeTtaH Methane (CIIN) CH, 420 2G - - B 3 620
(LNG) (-=164°C)
Cmecu meTunaueTuneHa un 2G/2PG | - - B n 310 |Pasg. 13
nponagveHa
Methylacetylene/
Propadiene mixture
MeTun 6poMucTbIi CH3Br 1730 1G Oa - B+T 3 345 |Pas3a. 2, 3.3,4.2,
Methyl Bromide (0°C) 5.1, pasg. 7
MeTun xnopucTein CHaClI 920 2G/2PG | - - B+T 3 340 (3.3
Methyl Chloride
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CrFao - o Ocod|OCc| = T
MoHoaTunammH* C,HsNH, 706 2G/2PG | - - B+T 3 320 |Pa3g. 2, pasg. 3,
(STunammH) (0°C) 4.1, pa3a. 6,
Monoethylamine pasg. 22,
(Ethylamine) pasg. 23, 29.1
Asot N2 808 3G - - (0] 3 620 |Pasg. 14
Nitrogen (-196°C)
MeHTaHbl (BCe n3omepbl)* CH3(CH,)sCH; | 626 (0°C) | 2G/2PG | — - B n 310 |Pasp. 22, pasa. 29
Pentanes (all isomers)
[MeHTeH (BCE n3omepbl)* 2G/2PG | - - B n 310 |Pasp. 22, pasa. 29
Pentene (all isomers)
MponaH CH3CH,CH;s 590 2G/2PG | - - B n 310
Propane (-42,3°C)
MponuneH CH3CHCH; 860 2G/I2PG | - - B I 310
Propylene
Okucb nponuneHa* CH3;CHOCH, 830 2G/2PG | — | WHepT. | B+T 3 365 [2.1,4.1,5.1,
Propylene Oxide pasg. 8, pasa. 18,
pasg. 22, pasg. 23
XonogunbHble areHTbl 3G - - - I 350
(OxnaxpatoLume rasbl)
HETOKCWYHbIE U
HeBOCMNamMeHsItoLWMeCs:
Refrigerant gases:
OuxnopandropmeTtaH CCl,F, 1490
Dichlodifluoromethane (=30°C)
[uxnopmoHodTopMeTaH CHFCl, 1480
Dichloromonofluoromethane (8,9°C)
[uxnopteTtpadTopaTaH CoF4Cly 1510
Dichlorotetrafluoroethane (3,8°C)
MoHoxnopaudTopmeTaH CHCIF, 1420
Monochlorodifluoromethane (-42°C)
MoHoxnopTeTpadTopaTaH CHF,CI
Monachlorotetrafluoroethane
MoHoxnopTpugTopmMeTaH CFCl 1520
Monachlorotrifluoromethane (-81,4°C)
[Byokuch cepbl SO, 1460 1G Oa | Cywka | T 3 635 |Pasg.2,4.2,5.1,
Sulphur Dioxide (-10°C) pasg. 7, pasg. 9
BuHun xnopucTbIn® CH,CHCI 970 2G/I2PG | - - B+T 3 340 [2.1,3.2,3.3,4.1,
Vinyl Chloride (-13,9°C) pasna. 8, pasp. 1
3up BUHUNITUMNOBbLIN CH,CHOCHs 755 2G/2PG | — | WHepT. | B+T 3 330 (2.1,3.2,4.1,
Vinyl Ethyl Ether pasa. 8, pasga. 10,
pasg. 22,
pasp. 23, 29.2,
29.3
BuHWUnnaeH xnopucTbin® C,H.Cl, 1250 2G/2PG | — | WHepT. | B+T I 340 (2.1, 3.5, pasa. 8,
Vinylidene Chloride pasa. 10, pasg.
19, pasg. 22,
pasg. 23
Odvp AMMETUNOBBI C,HsO 1,716 2G/2PG | - - B+T| C -
Dimethyl Ether
CwmeLuaHHble rpy3bl Cqy 2G/2PG | - - B+T| 3.K - Pasn. 2,3.2,5.2,
Mixed Cargoes C, 5.3, pa3a. 8,
pasa. 26
[Byokuch yrnepoga CO, 771 3G - - (0] 3 - Pasg. 27
(BbICOKOW OUMCTKM)
Carbon dioxide (high
purity)
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CneumanbHble
TpeboBaHusi
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CO:

HanmeHoBaHue BelecTBa

[Byokuch yrnepoga

(HU3KOM OYNCTKN)
Carbon dioxide (low purity)
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TMPUTIOXKEHUE 2
MEXOYHAPOOHbIA KOQEKC MOCTPOUKU N OBOPYJOBAHUSA CYOB,
NEPEBO3ALLUNX CXKUXEHHBIE F'A3bl HAJTIMUBOM

Cm. rasy 18 MexgyHapogHOro Kogekca MOCTPOMKM M 06opyaoBaHUS CyAdoB,
nepeBo3ALNX CKUKEHHbIE ra3bl HANMBOM.
MMPUTIOXKEHUWE 3
HEMETAJNNINMTMYECKUE MATEPUAIDbI
Cm. pononHeHne 4 MexgyHapogHOro Kogekca MNOCTPOMKM M obopyaoBaHWsl CydoB,
NepeBo3SALLNX CXKMKEHHbIE ra3bl HArMBOM.
TPUTIOXKEHUWE 4
CTAHOAPT UCNONb30BAHUA METOO4ONOMMN NPEQENBHOIMO COCTOAHUA

NMPU PACYETE CUCTEM YOEPXAHUA N'PY3A HOBOU KOHOUTYPALIUN

Cm. pononHeHne 5 MexgyHapogHOro kKogekca MoCTponkm u obopymoBaHus CyOos,
NnepeBo3ALNX CXKMKEHHbIE ra3bl HANMBOM.



Poccunckun mopckon pernctp cygoxoacrsa

MpaBuna knaccudukaumm n NOCTPOMKN CynoB
ANA NepeBO3KN CKUKEHHbIX ra30B HaNmMMBOM

DAY «Poccunckmnii MOpcKowm perncTp cygoxoactea»
191186, CaHnkT-lNeTepbypr, [BopuoBas Hab., 8
www.rs-class.org/ru/
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