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NMPABUIIA KNACCUOUKALIUN U MOCTPOUKK CYOOB
ANA NEPEBO3KU CXUXEHHbBIX TA30B HAJIMBOM

MpaBuna knaccudukaumMm M MNOCTPOMKM CYOOB [AONs1 MEPEBO3KN CXKMKEHHbIX rasoB
HanmBoM Poccunckoro mopckoro peructpa cygoxoactsa (PC, Peructp) yTBepxaeHbl
B COOTBETCTBUM C AENCTBYIOLLUM MOMOXeHNeM 1 BCTynatoT B cuny 1 aueapsa 2022 roga.

HacToswwee nsgarHue NMpaBun cocTaBneHo Ha OCHOBe Ha ocHoBe u3gaHus 2021 roga ¢
y4eTOM W3MEHEHUA W [OMOSIHEHWA, MNOArOTOBMEHHbLIX HEMNOCPEeACTBEHHO K MOMEHTY
nepevsgaHus.

MpaBuna ycTaHaBnuBaloT TpeboBaHus, ABNAOWMECA cneunuduyHbiMM Ans Cyaos,
NepeBo3SALNX CKWKEHHble rasbl HanvBoM, WM JononHswT [MpaBuna knaccudukaumm wm
NOCTPOMKN MOpPCKMX cygoB M [NpaBuna no obopydoBaHMio MOPCKMX cygoB Poccunckoro
MOPCKOro perncTpa cygoxoacTsa.

MpaBuna cocToAT U3 crneayrLmx YacTen:

yacTb | «Knaccungukaums»;

yacTb |l «TpeboBaHuMA K 00LEeMY pacrnonOXeHNo»;

yacTtb Il «OctonumeocTs. [leneHne Ha oTcekn. HagBoaHbI GOpPTY;

yacTtb IV «XpaHeHue rpysay;

yacTb V «[lpoTnBonoxapHasi 3awuray;

yactb VI «Cnctembl 1 TpybonpoBoabl»;

yacTb VIl «OnekTpuyeckoe obopynoBaHme;

yacTtb VIl «kKOHTpOsbHO-U3MepuTernbHblE YCTPONCTBA N CUCTEMbI aBTOMAaTM3aLUNy;

yacTb IX «MaTepuansl u ceapkay;

yacTb X «CneumanbHble TpeboBaHUAY.

MpunoxeHunsa k HacToAwmM NpaBrunam ny6nukyoTca OTAENbHO.

© Poccuncknii Mopckomn perncTp cygoxoactea, 2022
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NEPEYEHb U3MEHEHUI!
(n3meHeHuns cyrybo pefakuMoHHOro xapakrepa B lNepeyeHb He BKOYaTCSH)

M3meHsieMble WHdopmaumsa no Ne n pata Hata
NyHKTbI/rNaBbl/pasgensl N3MEHEHUAM LVPKYNAPHOro BCTYMNS1EHNS
nucbma, B cuny
KOTOpPbIM
BHECEHbI
N3MEHEHUS
AHHOTaLMA B aHHOTaUMO BHECEHDI — 15.04.2022
N3MEHEHUS
MyHKT 2.2.3 YTOYHeHbI TpeboBaHus 328-04-17294 15.04.2022
K aHanuay HanpshKeHun oT 29.03.2022
B TpybonpoBogax
MyHkT 3.14 BBeneH HOBbIN MYHKT, 328-04-1720u, 15.04.2022

cogepxawumn TpeboBaHua K ot 17.03.2022
rpy30BbIM CTEHAEPAM

MyHkT 3.15 BBeneH HOBbIN MYHKT, 328-04-1720u, 15.04.2022
cogepxawumn TpeboBaHua K ot 17.03.2022
rPy30BbIM LUIaHram

MyHkT 3.16.7 IyHKT UcknoyeH 328-04-1720y, 15.04.2022
ot 17.03.2022

MyHkTHI 3.14 — 3.24 Hymepauwus cywectsyowmx | 328-04-1720y, 15.04.2022

nyHkToB 3.14 — 3.22 ot 17.03.2022
n3meHeHa Ha 3.16 — 3.24
COOTBETCTBEHHO.
Hymepaumsa ccbinok,
Tabnuy, dopmyn u
PUCYHKOB B CYLLIECTBYIOLLINX
nyHkTax 3.14 — 3.22
n3ameHeHa Ha 3.16 — 3.24
COOTBETCTBEHHO

1 NameHeHus n OO0NOJTHEHNA, BHECEHHbIEe NPpU nepen3gaHnn nnn nyTem BblilMyCKa HOBbIX BEPCUIA Ha OCHOBaHMM
LMPKYNAPHbIX NTncemMm nnu M3MEHEHUN pefaKLNOHHOIO Xxapakrepa.
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1 OBWWMUE NONOXEHUA

1.1 HacTtosawaa uvacte [lpaBun knaccudukaumm w MOCTPOMKM CyooB AN
NepeBO3KN CXKMKEHHbIX ra3oB Hanveom! gononHsieT YacTb VIII «Cuctembl 1 TpyGonpoBoabI»
MpaBun knaccudukauum v NOCTPOVKM MOPCKUX CyOOB? M ycTaHaBnuBaeT TpeGoBaHuA K
crneunanbHblM cuctemMam u TpybonpoBoaM CydOB AN NEPEBO3KUM CKWKEHHbIX ras3oB
Hanuesom?®,

1.2 Hacocel, TpybGonpoBoabl, knanaHbl W gpyras apmaTtypa  CUCTEM,
pacrnofioXeHHbIX B panioHe rpy30BbIX €MKOCTEeW, AOMKHbl WUMEeTb  OTINYMTESNbHYIO
MapKMpPOBKY.

1.3 JTiobble cocygbl nod gaBneHWeMm OOSMKHbl oTBevaTb TpeboBaHuAM 4vactn X

«KoTnbl, TennoobmMeHHble annapaTtbl U cocyabl NoA AasneHvem» [paBun knaccudukauum.
MoMMMO 3TOro, emMKOCTM M TexHonornyeckne cocygbl No4 AaBneHnem ans obpaboTku
XMOKOro wnu rasoobpasHoro rpysa, BKHOYAs YpaBHUTESbHblE TaHKK, TennoobMeHHble
annapaTtbl W  KOMJEKTOpbl-HAKONUTENW, OOMMKHbI  Takke oTBeyaTtb TpeboBaHUAM
K aBTOHOMHbIM TaHKkaMm Tuna C, npuBedeHHble B 4yactu IV «XpaHeHue rpysa». TepMmuH
«cocygobl  nopg  AdaBrieHveMy»,  ucnonb3yemblh B 4actu IV «XpaHeHue  rpysar,
pacnpoCTpaHseTCa Kak Ha aBTOHOMHble TaHku Tuna C, Tak U Ha TeXHOoMnorn4yeckne cocymbl
nog AaBreHnemM.

1 B panbHeiwem — Mpasuna LG.
2 B panebHenwem — Mpasuna knaccudukaumm,
3 B panbHenwem — ra3oBo3sbl LG.
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2 TPYBOMNPOBOObI
2.1 MaTtepuansl.
211 TpybonpoBoabl W apmatypa Aans cpeg ¢ paboyen TemnepaTypoMu

or0 po =165 °C [OMmKHbI  M3roTaBnMBaTbCA U3 MaTepuarnoB,  YKasaHHbIX
B Tabn. 2.1-4 yvactn IX «Matepuansl n cBapka». Bblbop n uchblTaHUs MaTepuanos,
MUcnonb3yembliXx B CUCTEMax  TpyOONpoBOAOB,  [OOIMKHbI  OTBeYaTb  TpeboBaHusIM
pa3g. 2 4actu IX «MaTepuanbel W cBapka» CY4eTOM MWHUMAaNbHOW pPacyeTHOM
Temnepatypbl. Bmecte cTem moxeT OblTb AonyweHo onpegeneHHoe ocrnabneHve
TpeboBaHMM K KayecTBy Martepuana pnns OTKpPbITbIX TpybonpoBo4oOB ras3ooTBoAa,
npy ycnoBunm, 4YTO Temnepatypa rpy3a Ha knanaHe cOpoca AaBneHuss npu  ero
YCTQHOBOYHOM 3HayeHun He Huxe -55 °C wn 4to B TpybonpoBon Ans rasoorBoda
HEe MOXeT  MOoCTynuTb  XugkocTb. [logobHble ke  ocrnabnenHusa  moryT  ObITb
paspeLleHbl npM  TakMx  XXe  TemnepaTypHbIX  YCNoBMSX  Ans OTKPbITbIX
TpyOONpPOBOAOB  BHYTPM TPY30BbIX E€MKOCTEW, 3a MCKIKYEHMEM TpybonpoBOAOB
pas3rpy3km Un Bcex TpybonpoBOOOB BHYTPU MEMOpPaHHbIX WM MONyMeMOpaHHbIX
TaHKOB.

2.1.2 Matepmnanbl c Temnepatypon nnaeneHuss Hmwke 925 °C He OOMKHbI
ncnonb3oBaTbCcs Ans TpybonpoBOoAOB BHE rPy30BbIX €MKOCTEMN, 3@ UCKITOYEHNEM KOPOTKUX
y4acTKoB TpyO, COeOMHEHHbIX C rpy30BbIMW €MKOCTSMMW, U B 3TOM Cryvae [OrmkHa ObiTb
npegycMoTpeHa NoXXapoCToMKasi M30nsUms.

2.1.3 Cucrtema nsonsauum rpy3oBbix TpyoonpoBoaOB.

2.1.3.1 Cwucrtembl rpy3oBbix TpybonpoBogoB AOMKHbI ObiTb Hagnexawum obpaszom
obopynoBaHbl CUCTEMON TEPMUYECKON M3ONAUUM  C LEeNbio  CBEeAEHUA K  MUHUMYMY
NPOHUKHOBEHMS B rpy3 Tenna B XO4e MPOM3BOACTBA [IPY30BbIX oOnepauun wn 3aluThbl
nepcoHana oT NPSIMOro KOHTakKTa C XOSI04HbIMU NOBEPXHOCTAMM.

CeouncTBa TennoBoW M30MALMU TPy30BbIX TPYOONPOBOAOB AOMKHbI YY4MTbIBATLCS MNpuU
pacyeTe TensIONPUTOKOB K rPy3OBbIM TaHKaM M B pacyeTe Npou3BOaUTESNIbHOCTU CUCTEMBI
KOHTpoOns AasneHus/Temnepatypbl. [TOBEPXHOCTU rpy30BbIX TPyOGOMPOBOAOB, C KOTOPbIMU
nepcoHan MOXeT KOHTaKTMpOBaTb B HOPMaribHbIX YCNOBUSAX, OOMKHbl ObiTb 3alluLLEHbI
TENMnoBOM M30MSAUMNEN 3a NCKINHYEHNEM CNeayoLLMX NMOBEPXHOCTEN:

NOBEPXHOCTEN CUCTEM TPY30BbIX TPYOONPOBOAOB, KOTOPbIE 3alimLLeHbl hU3NYeCKnmMm
3aWnTHBIMK Bapbepamu ANs NPeaoTBPaLLEHMS TAKOro NPSIMOro KOHTaKTa;

NMOBEPXHOCTEM pPY4YHbIX KfanaHoB, WMeLWMe YyANWHEHHbIe LWNUHAENW, KOTopble
3awmLatoT onepaTtopa oT TemnepaTypbl rpysa;

NMOBEPXHOCTEN CUCTEM Ipy30BbiXx TPyOOMpoOBOAOB, pacyeTHas TemnepaTtypa KOTOpbIX
(onpegensieTca no TemnepaTtype BHyTpeHHen cpeapbl) Bbiwe —10 °C.

2.1.3.2 Ecnu 310 NpMMEHUMO, MO NPUYNHE MECTa PACMOMOXKEHUS UIMN OKPY>KaOLLMX
YCINOBWI, U30Nupylowme Martepuansl AOMKHbI 06nagatb COOTBETCTBYHOLMMM KavyeCcTBamu
CTOMKOCTWU K MOXapy MU pacnpoCcTpaHeHUIo nnamMmeHn n 6biTb B 4OCTAaTOMHOM Mepe 3alluLLeHbI
OT NPOHUKHOBEHMWS BOASHOIO Nnapa u 0T MEXaHNYECKMX MOBPEXAEHNN.

2.1.4 Ecnn cuctema rpy3oBbix TpyOOMpoOBOAOB W3rOTOBAEHA W3 Marepuana,
CKITOHHOrO K KOPPO3MOHHOMY pPacCTPEeCKMBAHUIO NOA4 OENCTBMEM HanpPsXXeHWUM B YCOBUAX
HaCbILLEHHOWN COMblo BO3QYLUHOW cpefbl, AOSMKHbI ObITb NPUHATLI Hagnexawme mepbl Ans
npegoTBpaLLEHNa 3TOr0 NMyTEM PacCMOTPEHUS BOMNPOCOB O BbIOOpe mMartepuana, 3awmrte
OT BO3AENCTBUSA CONEHOM BOAbI /MW AOCTYNHOCTM NSt NPOBEPKW.

215 Mpn BbIGOpe MaTtepuana pAns BHEWHUX Tpyd wWNM KaHamoB cCUCTEM
rasoobpasHoro Tonnvea C NPUHYAUTENBHOW BEHTURSAUMEN, obecneymBalowen no MeHbLUEN
mepe 30 BO34yXOOOMEHOB B 4ac, HEOOXOOMMO yunTbiBaTb BAUSHWE Kak AaBfEHUs, TaK U
BO3MOXXHOM HU3KOM TeMNepaTypbl B Criydae Bbixoga U3 CTPOsi CUCTEMbI BbICOKOMO AaBfEHUS.
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2.2 TonwwuHa cTeHoK Tpy6.
221 TonwwmHa cTeHok Tpy6, paboTalowmx Nog BHYTPEHHUM AaBneHWEM, OOSMKHA

6bITb He MeHee onpegensemon no copmyne (2.3.1) yactu VIl «Cuctembl n Tpy6onpoBoAbI»
MpaBun knaccudukauum ¢ y4eTom cneayoLwmx BeNMYmH, BXOAALWNX B hopmyny.

2.2.1.1 p (pacyeTHoe gaBneHue) — Haubonbluee AaBrieHWe, KOTOPOMY MOXET ObiTb
noaBeprHyTa cuctemMa B aKcnnyaTtauum.

[na TpyGonpoBOoAoOB UM MX YacTen, B 3aBUCUMOCTU OT NEpeBO3UMOro rpy3a, B Ka4yecTBe
pacyeTHOro AaBneHus criegyeT NpuHMMaTbh HanbomnbLLYIO U3 CREAYIOLLNX BEMNUYMH:

OaBreHNe HacbILEHHbIX NApPOB rpy3a npu Temnepatype 45 °C — anst TpybonpoBodos mnm
NX YacTen, KoTopble cogepxaT rnapbl rpy3a UM HEKOTOPOE KONMUYECTBO XMAKOro rpysa u MoryT
ObITb OTKMIOYEHbI OT NPeAOXPaHUTENBHbBIX KNnanaHoB. MoryT BbiTb MCNONb30BaHbl 6onbLUMe Unm
MeHbLUME 3HaueHus (cM. 13.2 yactu IV «XpaHeHune rpysay); nnm

AaBneHne neperpeTbix napoB npu Temnepatype 45 °C, nonaras akcrnyaTauyoHHOe
AaBneHve 1 TemnepaTypy B Ka4ecTBe HavarnbHbIX YCNOBUIA AN HACbILLEHHbIX NapoB B cUCTEME
— Ansa TpybonpoBOAOB MK MX YacTen, KOTOpble BCerga cogepXat TOMbKO napbl rpysa n MoryT
ObITb OTKIMHOYEHbI OT NPeaoXpaHUTENbHbBIX KnanaHoB. MoryT 6biTe MCNONb30BaHbl 6OMbLUVE UK
MeHbLUMe 3HadveHus (cMm. 13.2 yactu IV «XpaHeHue rpysa») npy OONyLWEeHUM O TOM, YTO npwu
9KCMNyaTauUMOHHbIX 3HAYeHUsIX OaBfieHus U TemnepaTypbl B cucteme Oyger MMeTb MeCTo
HavanbHasa gasa HacCbIWEHHbIX NapoB; Unu

MakcumarnbHoe [OoMyCTUMOE YCTaHOBOYHOE [JaBfieHue rnogpbiBa npefoxXpaHnTenbHbIX
KrnanaHoB rpy30BbIX EMKOCTEN 1 OBCNY>KMBAKOLLMX UX FPY30BbIX CUCTEM; UK

YCTaHOBOYHOE [aBrieHMe noApbiBa NPeaoXpaHUTEeNbHOrO  MepenyckHOro  KranaHa
COOTBETCTBYHOLLIEro Hacoca unv KoMmnpeccopa; unu

MaKkCUMarsbHbIA MOMHBLIA HaMop B rpy30BOM TpybonpoBoAe Npu NOrpyske WUnu BbIrpy3ke
rpysa; unm

YCTaHOBOYHOE AaBneHune NoapbiBa NpegoxXpaHUTENbHOro KranaHa Ha Tpybonposoae.

B nobom cnyyae pacyeTHOe AaBneHne p AOMKHO nNpuHUMaTbes He MeHee 1 MIMa, a ana
TPyOONPOBOAOB C OTKPbITbIMW  KOHUaMu — He MeHee 0,5 MIa nmbo 10-kpaTHOro
YCTaHOBOYHOIO ABIEeHMS NPeaoXpaHUTENbHOMO KrnanaHa.

Yactu cuctem Ona nepekayvkym XUOKOCTeW, KoTopble MOryT ObiTb MoaBepXeHbl Ckavkam
AaBNeHWs, AOIMKHbI ObITb paccyMTaHbl Ha AEeVCTBUE Takoro AaBMEHUS.

PacyeTHoe aaBneHwe Ons BHeWHUX TPyO vMnu kaHanoB cUCTEM ra3oobpas3Horo Tonnuea
He JO/MKHO OblTb MeHee MakcumarnbHOro paboyvero [OaBrieHus BHYTPEHHeW TpyObl Ans
nepedadv rasa. B kavectBe anbTepHatTuBbl ANS cUcTeM TpybonpoBOAOB ra3oobpasHoro
TonnmMea c pabounm gaerieHuem, npeebiwarowmm 1 Mlla, pacyeTHoe OaBneHWe BHELLUHENO
KaHana [AOIMKHO COCTaBNSATb HE MEHee MaKkCMMaribHOro pocTa AaBfeHusi, BO3HWKAOLLEro
B OKpY>KaloLLeM KorbLeobpasHOM NpOCTPaHCTBE, CYY4EeTOM MIHOBEHHOMO MWKOBOrO AaBrieHus
B MecTe Nntoboro paspyLleHnsi n yCTPOMCTB ra3ooTBoAa.

BbipaxeHne «pacyeTHOe AaBneHWe B HapyXHOM Tpybe unun BO3OyXOBOAE» MOXET UMETb
O[HO 13 CriegyHoLLnNX 3HaYEHWIA:

.1 MakcumanbHOe [aBreHve, KOTOpoe MOXET BO3AENCTBOBATbL HA BHELLUHIOW TPyOy mnu
KOXXyx obopyaoBaHus nocre paspbiBa BHYTPEHHEN TPyObl, Kak AOKYMEHTanbHO NOATBEPXAEHO
COOTBETCTBYHOLLMMM pacdHeTamm C y4eTOM BEHTUMALMOHHBLIX YCTPONCTB; UK Xe

.2 0N rasoBblX TOMMUBHbIX CUCTEM C paboyMm [aBneHneM BHYTPEHHeN TpyObl
bonee 1 MlMa — «makcumaribHOe CO3[4aBaemMoe [aBfeHVe, BO3HUKaKLee B KOSbLEBOM
NPOCTPaHCTBE» MOCNE paspbiBa BHYTPEHHEN TpyObl, KOTOpPOe OOMKHO ObiTb pacCcynMTaHo B
cootBeTcTBMM ¢ 9.5.7.2 yactn XVII «[JononHuTenbHblE 3HAKM CUMBOSIA Kflacca U CrOBECHbIEe
XapakTepucTuky, onpefensolme KOHCTPYKTUBHbIE WM JKCrnyaTauMoHHble OCOBEHHOCTU
cyaHa» [MpaBmn Knaccudgukaumn.
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2.2.1.2 ¢ — npubaBka Ha KOPpPO3MIO; MOXET ObITb yBenuyeHa MO CpPaBHEHMIO
c Tpebyemon B 2.3.1 vactm VIl «Cucrtembl 1 Tpybonposoabl» [MpaBmn knaccudumkaumm,
ecnv npeanonaraeTcsa yCuneHHas Kkopposust unm aposusa Tpybonposoga. MNpubaska AormkHa
NPMHMMAaTbLCA C Y4EeTOM npegnonaraemoro cpoka akcnnyaTtauum Tpybonposoaa.

2.2.1.3 OcranbHble BenU4YWHbI, BXoAswMe B popMmyny, OOKHbl  OTBeYaTb
TpeboBaHuam 2.3.1 yactu VIII «Cuctembl n Tpybonposoabli» MNpaBun knaccudukaumm; npu
3TOM CHWXeHue KoadhdUUNeHToB 3anaca NpovYHOCTU He A0NyCKaeTcs.

2.2.1.4 TlpuHaTble gna rpysoBoro TpybonpoBoga MuHMManbHble KO3PULMEHTHI
3anaca Mpo4YHOCTM MO BPEMEHHOMY COMPOTUBMAEHMIO W Npedeny TeKydyecTu martepuana
OOJKHbI ObITh YKkasdaHbl B CBuaeTensCcree.

222 MuHMManbHbIE TOMWMHBLI CTEHOK TPYO OOMKHbI NpuHMMaTbCa no Tabn. 2.3.8
yacTtun VIII «Cuctembl n Tpybonpoeogbl» MNMpaBmn knaccudukaumm nmbdo no cornacoBaHHbIM
¢ Peructpom ctangaptam.

B HeobxoguMbIx criyqasx c Uenbio npeaynpexaeHus noBpexaeHust TpybonpoBoaoB
B pesynbTaTe 4Ype3amepHoro npornba Tpyd nog Bo3genCTBMEM HaArpy3oK Ha onopax, uarmba
CyaHa vnun gpyrux nNpuYnH TOMLWMHA CTEHOK TpyD OOImKHA ObiTh yBEenu4eHa no CpaBHEHUIO
C ykaszaHHon B2.2.1. Ecnn 3TO nNpakTMyeckn HenpuemsieMo unMm MOXeT Bbl3BaTb
Yype3MepHble MEeCTHbIe HanpsXXeHWsi, Harpy3kn AOSMKHbl BbITb YMEHbLUEHb! TIMGO MNOMHOCTbLIO
NCKINIOYEHbI APYrMMUN KOHCTPYKTUBHBIMU MEpPaMMU.

BO3HMKHOBEHME TaKMX MECTHbIX Harpy3ok MoOXeT ObiTb BbI3BaHO OMOPHbLIMMK
KOHCTpYKUMAMU, OedopMaumsMn Kopryca CyaHa, ckadkamy [aBEeHUs1 XXUOKOCTU B XO4e
onepauui no nepegadve rpysa, BeCOM NogBeLUEHHbIX KrnanaHoB, peakumnen Ha CoeanHeHus
rPYy30BbIX CTPEN UM UHBbIMU dhaKTOpaMMU.

2.2.3 AHann3 HanpsPKeHni.

2.2.3.1 Ecnwn pacyeTHasa TemnepaTypa BHYTpeHHeln cpeabl coctaBndaet —110 °C vnn
Hwke, Peructpy pomkeH ObiTb NpeacTaBneH MNOMHbIA - aHanuM3  HanpsbkeHui B
TpybonpoBoAax, NPMHMMAOWMIA B pacyeT BCE HanpshKeHUs, BO3HMKalLWMe BCreacTBue
Beca Tpyb, BKkMoYas ycunus NO4 AEWCTBMEM YCKOPEHWW, €Cniu  OHW  SABMSHTCA
3Ha4YUTENbHBbIMU, BHYTPEHHEE JaBreHne, TEPMUYECKOE CKaThe N Harpyskn, 0byCcnoBneHHble
npornbom u nepermbom Kopnyca CcyaHa, AONS  Kaxgoro u3 OTBETBMEHUMMA CUCTEMBI
TpybonpoBoaoB..

AHanu3 gomkeH ObiTb BbLINOSIHEH B COOTBETCTBUMM C TpebOBaHMAMM MPU3HAHHbLIX
CTaHdapToB, U BKIOYaTb B cebs kKak MMHUMYM crieaytoLlee:

.1 onucaHwe MeToAMKM pacyeTa;

.2 UCXoAHble  AaHHble  (ucnonb3dyemoe  nporpammHoe  obecneverHue  (MM0),
NPUMEHSEMbIE  HOPMAaTMBHbIE  OOKYMEHTbl, nepedeHb cuctem TpybonpoBoaoB U
obopynoBaHud, nepeyeHb BCrOMOoraTesibHbIX JOKYMEHTOB);

.3 MpOEKTHble [OaHHble (eAnHWUblI U3MEPEeHUs napamMeTpoB, CUCTEMA KOOPAMHAT,
JaHHble No yckopeHuaM cornacHo 28.2 yactu |V «XpaHeHue rpysa», AaHHble o
MaTepuanam TpybonpoBOAOB, AaHHble MO CMELLEHUIO Onop nog OeWUCTBUMEM Harpysok,
obycnoBneHHbIX  AedopMUpPOBaHMEM  KOpryca  CygHa, pacdeTHble  napameTpbl
TpybonpoBoaoB);

4 onpegeneHve  pacyeTHbIX  Harpy3ok  (MOCTOSIHHbIE,  9KCMIyaTauWOHHbIE,
00yCnoBneHHbIE BHELLIHMM BO34ENCTBMEM U aBapUNHbIE), UX ONUCaAHUE U KOMOMHaLWK;

.5 onpegeneHve gonyckaemblx HaNpsXeHW ang TpybonpoBoaos;

.6 onpegeneHve CyMMapHbIX HanpshkeHu B TpybonpoBogax M UX CPaBHEHWE C
O0MNYyCKaeMbIMN HANPSHXKEHNAMU;

.7 3aKn4eHue Cc NoOATBEPXKOEHNEM BbINOSIHEHUSA KPUTEPMEB NPOYHOCTY;

.8  pekomeHgauuMu, NpU HaNUYUK.

MeToguka pacyeTa u KpUTepmm NPOYHOCTM AOSMKHbI ObITh CornacoBaHbl ¢ Pernctpom.



lpasuna knaccugbukayuu u NOCmMpoulKu cy0o8 Orisi Nepeso3KU CXKUXEHHbIX 2a308 Halueom
(yacmb V1)

8

2.2.3.2 Ecnu pacdeTHas TemnepaTtypa BHyTpeHHen cpefpl Bbiwe —110 °C, Peructp
MOXeT notpeboBaTb aHaNM3 HanpPsXKEHUN B OTHOLLEHUN TaKUX acrekToB, Kak KOHCTPYKUMS MUnn
XKECTKOCTb cucTembl TpybonpoBogooB u Bbibop MatepuanoB. B nobom cnydae OOmKHbI
Y4UTbIBaTLCA  TEPMUYECKUE  HanpshkeHud, Oaxe ecnu  pesynbTaTbl  pacyeToB  He
npegoctaBnatoTcs. AHanM3 MoXeT ©ObiTb BbINOMHEH B COOTBETCTBMM C  METOAMKOW,
cornacoBaHHou ¢ Pernctpom.

2.2.4 Paamepbl BHewHMX TpyO BbLICOKOMO [OaBMEHUS WM KaHanoB  Ansd
razoobpasHoro Tonnuea.

2.2.4.1 [Ona TpybonpoBogoB rasoobpasHOro TOMMMBaA C pacyeTHbIM OaBfEHMEM,
NPEeBbLILLAILWNM KPUTUYECKOE AaBreHne, KacaTenbHble MeMOpPaHHbIe HanpshKeHUs NPsSiMbIX
yyacTKoB Tpybbl nn KaHana He AOMKHbI NpeBbIWaTh Npegena NPoOYHOCTU NPU PaCcTSXKEHNN,
geneHHoro Ha 1,5 (R,,/1,5), npn OENWCTBMM pacYeTHOro AasfneHusd, ykasaHHoro B 2.2.1.
3HayeHnss HOMMHANbLHOro AaBreHUs ANs BCeX APYrMX y4acTKOB TPyOONpOBOAOB LOSMKHbI
COOTBETCTBOBATb TAKOMY K€ YPOBHIO MPOYHOCTU, YTO N AN NPAMbIX Y4aCTKOB.

2.3 CoeauHeHus Tpy6onpoBOAOB.

2.3.1 HacTosawwme TpeboBaHus pacnpocTpaHsaTCS Ha CoeaANHeHNS
TpyOONPOBOAOB, pPAaCMONOXEHHbIX BHYTPU WM  CHapYXM T[py30OBbIX eMmKkocTen. [ns
TpyOONpPOBOAOB, PACMOSIOXKEHHbIX BHYTPU TPY30BbIX €MKOCTeW, U TpybonpoBoaos
C OTKPbITbIMX KOHLLAMM MO COrnacoBaHuio ¢ PernctpoM mMoryT 6biTb 4ONYLEHbI OTCTYMNMEHUS
OT yKa3aHHbIX TpeboBaHUN.
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2.3.2 CBapHble CTbIKOBble COEAMHEHMS C NOMHBbIM NPOBApPOM MOrYT MCMONb30BaThbCA
6e3 orpaHuyeHui. MNpu pacyeTHom Temnepatype Hmke —10 °C cTbikoBas cBapka AoimkHa ObiTb
OBYCTOPOHHEWN U 3KBMBANEHTHOW CTbIKOBOMY COEAMHEHMIO C ABYCTOPOHHEN cBapkon. CBapka
MOXET ObITb BbINOSHEHA C MCMOMb30BaHNEM MOAKNAAHOrO Konblia, NNaBsALENCca BCTaBKM UK
B 3aWMTHOW cpeae MHEePTHOrO ra3a npv HanoXXeHUn NepBOro CBapHOro Banuka.

Ha TpybonpoBogax ¢ pacyeTHbiM gasneHnem 6onee 1 MlMa n pacyeTHOn TemnepaTypon —
10°C w©n HwkKe nogknagHble KonbL@ MNOcne CBapkM  OOMKHbl  ObiTb  yaaneHsbl.
O6bem HepaspyLLaloLLEero KOHTPONA OOSMKeH ObiTb He MeHee ykadaHnHoro B 3.3.3 uvactn XIV
«Cpapkay [Npasun knaccndurkaumm gns Tpydonpoeodos | knacca.

2.3.3 dnaHueBble coeouHeHust TpyOonpoBOOOB, KnanaHOB M OPYron apmaTtypbl
OOIMKHbI yooenetBopaTb TpebosaHuam 2.4.3 vactu VIII «Cnctembl n Tpy6onposogpi» Npasun
Knaccudomkaumn.

dnaHueBble coefuHEHU TUNa B He OOmKHbI NPUMEHATLCA ANs pacyeTHbIX TemnepaTyp
Hwke —10 °C n HoMMHanbHbIX AnameTpoB Tpyd 6onee 100 Mm.

MMpoyHble pa3mepbl naHUeB AOMMKHbI OnpedensTbCsl no ogobpeHHbIM Permctpom
CTaHJapTam Ha pacdeTHOe AaBneHue, NpUHMMaemoe B cooTBeTcTBumM ¢ 2.2.1.1.

234 MydToBblE CBapHble COEOWHEHWST MOrYT UCMOMb30BaTbCA TOMbKO  Ans
Tpy6onNpoOBOAOB C OTKPbLITEIMA KOHLAMU C Hapy>XHbIM AvameTpom 50 MM 1 MeHee 1 pacyeTHOM
Temneparypomn He Hke —55 °C.

2.35 Mo cornacoBaHnio ¢ Pernctpom, TombKO A5is1 HEOTBETCTBEHHBIX TPyO6ONpoBOAOB
C HapYXHbIM anameTpoM 25 MM U MeHee MOryT WUCMnonb3oBaThbCA pe3bboBble MydTOBbIE
COeaVHEHUS.

2.3.6 Ecnu B TpyGonpoBogax MCNOMb3yTCsl KOMMEHCATOPbI, X YMCNO OOIMKHO ObITb
MWHMMasbHbIM, OOHAKO, 4OCTATOYHbIM ANs NpefoXpaHeHMs TPybonNpoBOAOB, OTAENbHbIX Y3r0B
CUCTEMbl M TPY30BbIX €MKOCTEN OT YPE3MEPHbIX HaMpPsHKEHWN, BO3HMKAIOLWMX B pesynbrate
TENMOBOro paclUMpPeHns rpy30BbIX EMKOCTEN, TPYGonpoBoaoB 1 Aedhopmaummn kopnyca cyaHa.

CHapyXun rpy3oBbIX €MKOCTEM MOryT YCTaHaBMMBATbCH  TOMbKO  CUNbGIOHHLIE
komneHcaTopbl. KomneHcaTopbl ApYyrMx TWUMNOB MOrYT YCTaHaBNMBATbLCA BHYTPU TPY30BbIX
eMKOCTEeMN.

Mpu HeobxoammocTn AOMKHbl OblTb MNPUHATBI Mepbl ANs  3alUTbl  CUITbEOHHBLIX
KOMMeHcaTopoB OT 0briegeHeHus.

PacyeTr 1 ycTtaHOBKa CWUNMb(OHHBLIX KOMMEHCATOPOB AOMKHbI  OCYLLECTBNATHCS
B COOTBETCTBMM C NPU3HAHHLIMW CTaHAapTaMu, a KOMAeHcaTopbl AOSMKHbI ObiTb 060PYAOBaHbI
cpeactBaMn NpegoTBpaLLEHMS NMOBPEXAEHUA BCNEACTBUE MX YPE3MEPHOIO pPacLUMPEHUs Unm
oxatus.

2.4 Tepmuyeckasa obpaboTtka TpyoO.

24.1 CTbikoBble  CBapHble COeOuHEHMs1  TpyOOMpPOBOOOB  CXWKEHHOIO  rasa,
N3roTOBMEHHbIX U3 YrNepoancTon, YrinepoancTo-MapraHLeBon Ny HU3KONErMpoBaHHOW CTanwu,
nocne cBapku JOMMKHbI ObITb MOABEPrHYTHI TEPMMUYECKON 00paboTke.

2.4.2 Mo cornacoBaHMio C PermctpoM TepMUYECKOE CHATUE HarpsPKEHUN MOXET
He Npom3BoanNTLCA  ONnd  TpybonpoBOO4OB, WMEKLMX TOMWUHY CTEeHKM MeHee 10 MM,
B 3aBMCMMOCTW OT pacHeTHbIX TeMnepaTyp v AaBneHns B cucteme TpybonpoBoaoB.

2.5 U3onsauua TpydbonpoBoaoB.

251 TpybonpoBoapl, NpegHa3HaYeHHbIE AN cpeq C HA3KOW TeMrnepaTypon, Tam, rae
HeobXxoaMMO, LOSMKHbI ObITb TEPMOM3ONMPOBAHbI OT CMEXHbBIX KOHCTPYKUMI KOopryca, YToObl
n3bexarb NOHWXKEHUS TeMnepaTypbl KOHCTPYKLIMI KOPNyca HUXKE pacHETHON.

25.2 B mectax, rge TpybonpoBoabl ANS KUAOKOrO rpy3a MogBepratoTcs perynspHomn
pa3bopke unu rge BO3MOXHA yTeyka XUOKOro rpysa (Hanpumep, y coegnHeHun ¢ 6eperosbimm
MarucTpansamMm WnM y CcanbHWKOB HACOCOB), [AOfmkHa ©ObiTb obecrneyeHa 3awmTa
HDKEPACMNONOXEHHbIX  KOHCTPYKUMA  Kopryca CydHa OT BO3AEWCTBUS  rpy3a  C HU3KOW
TemnepaTypowu.
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2.6 PacnonoxeHue Tpy6onpoBoaoB.
2.6.1 Jliobon TpyGonpoBoa, KOTOPbIM MOXET 3akno4yaTb [py3 B XKUOKOM WK

razoobpa3HOM COCTOSIHUM, AOMKEH YAOBMNETBOPATL Cneayrowmm TpeboBaHnsM:

.1 TpybonpoBoabl OOMKHbI BbITb OTAENEeHbl OT TPyOONpPoOBOAOB APYrMX CUCTEM, 3a
NCKNIOYEHNEM CcoeaMHEeHU, TpebyeMbiX ANA OYUCTKW, yaaneHus rasa n nogadvm MHEpPTHOro
rasa. [na npegoTBpalleHnsi MPOTUMBOTOKA rpy3a [OOMKHbl OblTb MPUHATBHI B pacyeT
TpeboBaHua 6.1.4. B atom cnyyae p[omkHbl ObiTb MNPUMHATBHI MEpPbl, UWCKMYatowme
NMPOHMKHOBEHWE rpy3a WM €ero napoB B ApyrMe cuctembl TpybonpoBOAOB Yepe3 3Tu
coeavHeHus:;

.2 33 WUCKIOYEeHMeM crydasi, npegycMoTpeHHoro B pasg. 11, TpybonpoBogbl
He JOMMKHbI MPOXOAUTL Yepes3 Xumnble U crykebHble nomelleHus, NOoCTbl ynpaBreHus u
MalUMHHOE MOMeELLeHNe, 3a WCKIYEHMEM TPY30BblIX MaLUMHHBLIX MOMELLEHUR, Py30BbIX
HaCOCHbIX U KOMNPECCOPHbIX;

.3 COeauHATbCA C rpy30BbIMU €MKOCTSMW HEeNocpeacTBEHHO C OTKPbITbIX nanyo, 3a
NCKNIOYEeHMeM cny4vaes, Koraa Tpybbl yCTaHOBMEHbI B BEPTUKANbHOW LWaxTe unvM nogobHom
KOHCTPYKLUMM OS1s1 Npoxoda vepes3 MycTble NPOCTpaHCTBa Hag rPy30BbIMU €MKOCTAMU, a
TaKkKe 3a MCKIKYEHMEM CriyyqaeB, korga TpyObl AN ocylleHus, ra3ooTBO4a UM NPOAYBKU
NpPoxoasaT Yepes koddepaamsl;

.4 pacnonaratbCs B Trpy30BOW 30HE Hag OTKPbITOM nanybon, 3a WCKNYeHUeEM
CnyyaeB HOCOBbIX MMM KOPMOBbLIX YCTPOWCTB MOrpPys3kM U pasrpysku, CUCTEM aBapUNHONO
cbpoca rpysa, cucteM TypesnbHbIX OTCEKOB W 3a WCKIYEHMEM CryvaeB, YKa3aHHbIX
B pasg. 11. ABapuiHble YCTPOWCTBA AN ydaneHust rpy3a MOoryT OblTb pacnosioXeHbl
B KOPMOBOW 4YacTu CyAHa B palioHe XWMbIX U CRY>XeOHbIX NOMELLEHNI, MOCTOB yNpaBneHus un
MaLUMHHbIX MOMELLEHUN, oAHako TpybonpoBoAbl HEe OOMKHbI MPOXOAUTb 4epe3 3Tu
noMeLLeHuns; n

.5 pacnonaratbCa Ha  pacCTOSiHMM  OT HApPYXXHOW  OOLWMBKM B MONEPEYHOM
HanpaBneHnn BHYTPb KOpMnyca, He MeHee, YeM TpebyeTcs Ans rpy30BbIX EMKOCTEN B pass. 2
yactn Il «KOHCTpyKuusa rasoBO30B», 3a MCKIOYeHMEM TpybonpoBOAOB, NpeAHa3HaYeHHbIX
ana coeguHeHus c 6eperom Ona npyema UM nepegadv rpysa u  He NOABEprarwLmxcs
OENCTBUIO BHYTPEHHErO [aBreHus B MOpe, a Takke cucteMm TpybOnpoBOAOB aBapuMHOIO
cbpoca rpysa.

2.7 BopToBLIe OTNMBHbIE OTBEPCTUS HUXKE Nanybbl HaaBoAHOro 6opra.

2.7.1 CHabeHune n ynpasrneHune KrnanaHamu, KOTOpble YCTaHOBMEHb! HA OTMMBHbIX
3ab0opTHBIX OTBEpPCTMAX TPYyOOMpPOBOAOB, MOYLLMX U3 NOMELLEHWIN, PACMNONOXEHHbBIX HUXe
nanybbl HaaBOAHOro 6opTa, NN N3 3aKPbITbIX HAACTPOEK N PYBOK, HaxoasaLWwmxcs Ha nanybe
HagBogHoro 6oprta, OOIMKHbI yOoBNeTBOpATh TpeboaHusm 4.3.2 vactu VIII «Cuctembl 1
Tpybonposoabl» NMpasun knaccudukauuu.

2.7.2 Bbibop knanaHoB onpeaenseTcsa crnegyowmm obpasom.

2.7.2.1 OTtnuBHble 3ab60pTHbIE OTBEPCTUS, KaK NpaBuio, AOSMKHbI ObiTb CHabXeHbl
O4HMM aBTOMAaTUYECKMM HEBO3BpaTHbIM KranaHOM CO CcpeactBaMy NPUHYAUTENBHOrO
3aKkpbITUA Hag nanybon HagBogHoro 6opTa.

2.7.2.2 Tam, rge pacctosHue MO BepTUKanu OT NIETHEN [Py30BON BaTEpPAMHUU
00 KOHUA OTNMBHOrO  TpybGonpoBoda, pPacrosyioKEHHOro  BHYTPU  Kopryca  CyAHa,
npesbiwaeT 0,011, oTnueHble 3abOpTHbIE OTBEPCTUSA OOSMKHbI OblTb CHabGXeHbl OBYMS
aBTOMAaTMYECKMMWN HEBO3BPATHbIMW KranaHamn 6e3 nNpuHyauTenbHbIX CPEeACTB 3aKpbITUSA
npy yCcnoBuK, YTO KnanaH, pacrnosfioXeHHbIN BHYTPW KOpnyca CyfHa, Bcerga AOCTyneH Ansd
OCMOTpa B YCrOBUSIX 3KCnnyaTauumn cygHa.
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3 rPY30OBAA CUCTEMA

3.1 TpeboBaHUusA K cMCTeMaM M YCTPOMUCTBaM.

3.1.1 pysoBasd cuctema M cucTema ynpasrieHus napameTpamu rpysa LOKHbI
ObITb CNPOEKTUPOBaHbI Tak, 4TOObl obecneynBanmnchb:

.1 npepoTBpalleHne HewTaTHbIX CUTyauuin, KOTopble MOryT pasBUTbCHA A0 BbiXxoda
XMAKOro Unu razoobpasHoro rpysa;

.2 BesonacHbIn cOop 1 yaaneHue BblleALNX XXUOKUX rPY30B;

.3 npepoTBpaLleHne obpa3oBaHMs BOCNNAMEHSIOLLMXCA CMecen;

4 npepoTBpalleHne BCMbIWKN BbIWEAWNX BOCMMAaMEHSAIOWNXCA XUOKOCTEN WK
rasos;

.5 orpaHuyeHve onacHOCTM Noxapa 1 UHbIX BUOOB ONacHOCTEN A1is nepcoHana.

3.1.2 [ormkHbl  ObITb  NpeaycMOTPEHbl  COOTBETCTBYHOLWIME cpeacTBa cbpoca
AaBneHus W yaaneHus Xuakoro rpysa wu3 TpybONpOBOAOB MOrpy3kM W pasrpysku.
AHanornyHble cpeacTtsa, BeAyLne K rpy3oBbiIM €MKOCTAM, AOMMKHbI ObiTb NpegyCMOTPEHbI
ansa nobbix TPyboNpoBO4OB MexXAy KnanaHamu MaHUOnbAoB, a Takke Mexay KnanaHamu
N MecTamu NPUCOeANHEHNS rPY30BbIX LLUMAHIOB.

3.1.3 Cuctembl TpybonpoBOAOB MNepeKayvkn KUOKOCTU AN HenocpencTBEHHOro
nogorpesa Unu OxnaxaeHus rpysa He OOSMKHbl BbIBOAUTBLCHA 3a Mpedenbl rpy30BOW 30HbI,
ecnn He npedycMoOTpeHO Haanexawmx cpefcTtB npefoTBpalleHns MoCcTyrrneHns napos
rpysa 3a npegenbl rpy30BOM 30HbI UMW CpeacTB OBHAPYXXEHUS TaKoro NOCTYNIEeHUs.

3.14 MpenoxpaHuTenbHblE KnanaHbl Ons cOpoca XMOKOro rpysa u3 CUCTEMbI
TpybONpoOBOAOB [OOSMKHbI  OCYLWECTBNATb CAMB B rpy3oBble eMKocTu. B kavectBe
anbTepHaTUBbI, OHN MOTYT OCYLLECTBIIATL CMMB B ra3oBbIMyCKHYIO Ma4YTy B TOM crny4ae, ecrnm
npeaycMoTpeHbl cpeacTBa OOHapyXeHust U ydaneHus noboro XuAKoro rpysa, KOTOpbIv
MOXEeT OKa3aTbCsl B cucteme rasootBofa. Ecnu tpebyetcsa npegoTBpalleHve NOBbILEHUS
n3bbITOMHOrO [aBneHus B BbiNyCKHOM Tpybonposoge, nNpeaoxpaHuTerbHble KnanaHbl
rPy30BbIX HACOCOB AOSMKHbI OCYLLECTBNATL COPOC B NpueMHbIn naTpybok Hacoca.

3.2 TpeboBaHusA K KnanaHam rpy3oBon CUCTEMbI.

3.21 Kaxxgas rpysoBasi eMKOCTb U Kaxaas cuctema TpybonpoBoaoB OOSMKHbI ObITh
obopyaoBaHbl  ynpasnseMbiMU  BPYYHYIO KrnanaHamu ONna  OTCEeYEeHWs, Kak yKasaHo
B HacTosilLleM pa3gene.

3.2.2 Kpome TOro, gomkHbl BbITb Takke Hagnexawmm obpasoMm npefyCMOTPEHbI
ANCTaHLUMOHHO yrpaBnseMble KranaHbl Kak YacTb CMCTEMbl aBapuMHOro oTkmoyenns (ESD),
3ajayel KOTOPOW £BMSETCA OCTaHOBKa MOTOKa WU YTEeYKM rpysa B YpesBblHanHOM
cuTyauummn, Korga OCyLeCTBRsieTCa nepefada Xvakoro rpysa wmnu napoB. Cuctema ESD
npegHasHavyeHa Ons Bo3BpaTa rpy3oBON CUCTEMbl B Ge3onacHoe cTtaTtudeckoe COCTOSIHUE
C TeM, YTobbl BbINO BO3MOXHO NMpeanpuHATL BCe Heobxoanmble OEeNCTBUS MO YCTPAHEHUIO
HeucrnpaBHoCcTeN. B npouecce pa3paboTku cuctembl ESD Hagnexallee BHMMaHNE OOIMKHO
ObITb yAeneHo NpefoTBpaLLeHN0 BO3HMKHOBEHMSA CKayKoB AaBneHus (yaapa) B Tpybax ans
nepegayn rpysa. O6opynoBaHue, KOTOpPOe AOMKHO ObiTb OTKMHOYEHO Mpu akTMsBauum
cuctembl ESD, BknoyaeT knanaHbl MaHudornbaa B Xo4e MOrpyskn unv pasrpysku, nwobble
Hacoc wunuM KoMmnpeccop W T.M., nepegawolwimMe rpys BHYTpU cygHa wvnu 3a ero npegensi
(Hanpumep, Ha Beper unu nHoe cyaHo/GapXy), M KnanaHbl rpy30BbIX €MKOCTEN B Cryyae,
ecnn MARVS npesbiwaet 0,07 MlMa.

3.3 MaTpy6Ku rpy3oBbIX TaHKOB.

3.3.1 Bce natpybku ons »XMAKOCTU M Napa, 3a UCKMYeHNneM npefoxpaHuTeNbHbIX
KnanaHoB M YCTPOWCTB U3MEPEHUS YPOBHSA XUOKOCTU, OOSMKHbI MMETb 3arnopHble KnanaHbl,
pa3MeLLEeHHble HacTOmNMbKO OrM3Ko K €MKOCTM, HACKOMbKO 3TO MPaKTUYeCKn OCYLLECTBUMO.
OTn KnanaHbl 4OMKHbI obecnevrBaTb NOMHOE NEPEKpPbITUE U OOSMKHBbI UMETb BO3MOXHOCTb
yrnpasneHunsi Bpy4Hy. OHY MOryT Takke MMeTb BO3MOXHOCTb AUCTaHUWNOHHOIO ynpaBneHust.
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3.3.2 Ona  rpysoBbix emkoctern ¢ MARVS, npesblwatowmm 0,07  MMa
MaHOMETPUYECKOro [AaBrfeHusl, YNOMSHyTble Bble naTtpybku [OMmKHbl OblTb Takke
o6opynoBaHbl ANCTAHUMOHHO YnpaBnsembiMU KnanaHamu cuctembl ESD. 3Tu knanadbl
OOSMKHbI ObITb pa3melleHbl HAcTONMbKO OGIM3KO K €MKOCTM, HAaCKOMbKO 3TO NpPaKTUYEeCKu
ocyLecTBuMo. BMecTo AByX OTAEmNbHbIX KNanaHoB MOXET ObiTb MCNONb30BaH OAMH KranaH,
npu Yycnosuu, 4TO OH ygoBneTBopsieT TpeboBaHuam 3.21.6 m obecnedvmBaeT MOSHOE
nepekpbITUE NMNHUN.

34 MaTpy6ku rpysoBoro maHuconbAaa.

3.4.1 [na kaxgoro n3 ucnonb3yemMbix NaTtpyOkoB nepegayun rpysa OOSmKeH ObiTb
npegycMoTpeH OAWH AUCTaHLMOHHO YynpasnseMblid KnanaH cuctembl ESD ans ocTtaHOBKM
nepegayn >XuWOKoCcTM U NapoB Ha CyaoHO unu cC cygHa. Hewcnonb3yemble naTtpybku ans
nepeaayun JomKHbl OblTb NEPEeKPbITbl COOTBETCTBYOLWUMM FIYXUMK priaHLaMu.

3.4.2 Ecnn MARVS rpysoBon emkoctu npesbiwaet 0,07 Mla, ana kaxgoro wms
ncnonb3yemblx NaTpybkoB AOMKEH LOMNOMHUTENbHO nNpeaycMaTpuMBaThCsl ynpaBnsieMblin
BPYYHYIO KnanaH, KOTOpbIN MOXeT pacronaratbCs B HanpaBneHUW BHYTPb UMW Hapyxy
Kopryca cyfHa no OTHOLIEHWIO K KranaHy cuctembl ESD, B 3aBUCMMOCTU OT KOHCTPYKLMMK
cyaHa.

3.4.3 Bmecto knanaHoB cuctembl ESD MoryT wucnonb3oBaTbCsl MNepenyckHble
KnanaHbl B Cry4yae, ecnu avameTp 3awuwaemon Tpybbl He npesbiwaeTr 50 wmm.
MepenyckHble KnanaHbl AOSMKHbI aBTOMaTUYECKM 3aKpbiBaTbCs MO AOCTMXKEHUM PaCXO40M
NnoToKa >KMAOKOCTU WM Napa HOMUMHAaNbHOrO MOPOroBOr0 3HaYeHWs, COOTBETCTBYHOLLErO
3aKpbITUIO, yKaszaHHOro uarotoBuTenem. TpybonpoBoabl, BKMAYaA apmatypy, KrnanaHbl U
NPUHAANEeXHOCTW, 3almiaeMble NepenyckHbIM  KranaHoMm, OOSMKHbl  obecneynBatb
NPON3BOANTENBHOCTb, MPEBLILIAOWYH HOMWHANBLHOE MOPOroBOE 3Ha4YeHue pacxona,
cooTBeTCTBYylOWEee 3akpbliTuio. [lepenyckHble KnanaHbel MOryT OblTb CNPOEKTUPOBaHbI
C NepenycKHbIM KaHanoM nnowaabio nornepeyHoro cevyeHusl, He npesblllatowen nnowaam
Kpyrnoro otBepcTus anametTpom 1 MM, AnNs ypaBHUBaHMA OaBrneHust nocne cpabaTtbiBaHus
3aKpbITUSA.

3.4.4 Het Heobxoaumoctn B obopynoBaHMM NaTpybKOB rPy30BbIX EMKOCTEN,
cnyXawmx pnnsi YCTaHOBKM MEPHbIX WAN U3MEPUTENbHbIX YCTPONCTB, nNepenycKkHbIMU
KnanaHamu unu knanadHamm ESD, npu ycnoBuu, 4TO 9TM YCTPONCTBA CKOHCTPYMPOBaHbI
Taknm obpasom, YTO pacxof BbIXOOSLLEro U3 €MKOCTU COAEMKMMOro He MOXET MPEeBbICUTb
pacxofa, 9KBMBaNEHTHOro NpoxogsLemMy Yepes Kpyrnoe orsepctne gunametpom 1,5 mm.

3.4.5 Bce Tpyb6onpoBoabl WM y4acTkM, KOTOpble MOryT ObITb OTCEYEHBI
B MOSTHOCTbIO  3aMOSTHEHHOM  >KMOKOCTbKO ~ COCTOSIHMM,  LOMXKHbl  ObiTb  3alUULLEHbI
npegoxpaHuTenbHbIMU KranaHaMmn s TepMUYecKoro pacLUMpeHus n ncnapeHus.

3.4.6 Bce Tpyb6onpoBoabl WM y4acTkM, KOTOpble MOryT ObITb OTCEYEHBbI
aBTOMAaTMYECKN BCNEeACTBME MoXapa, cogepxalime o6bem OCTalLWENCa B HUX XMUAKOCTH,
npesbiwatowmin 0,05 M3, gormkHbl ObITb 0OOPYAOBaHbLI knanaHaMu Ans copoca OaBneHus
C pasmepamu, oTBevarowmmmn TpeboeaHuam 3.19.1.

3.5 YcTponcTBa nepegaum rpysa.

3.5.1 Ecnn nepepmava rpysa ocywecTBAsgeTCA Npu MOMOLUM TPy30BbIX HACOCOB,
AOCTyn K KOTOpbIM AN peMOHTa OTCYTCTBYET, Korga €MKOCTU HaxoasaTcs B paboyem
COCTOSIHUKN, OOIMKHbI OblTb NPedyCMOTPEHbl MO MEHbLUEN Mepe ABa OTAeNbHbIX CpeacTsa
ANA nepefaym rpysa 13 Kakgomn rpy3oBON €MKOCTM, a UX KOHCTPYKUMS OOMMKHA ObiTb Takow,
4yTOObl BbIXOA M3 CTPOSi OAHOrO rPy30BOr0 HAcoca UnvM CpeacTBa nepefayn He NpyMBOAMIT K
npekpaLleHno nepegadn rpysa gpyrmm HacocoM unmM OpyrMmMmu Hacocamu nmbo gpyrumu
cpeactBamMum nepegaym rpyaa.
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3.5.2 Mpouecc nepefayn rpysa, OCyLLECTBSEMbIA MyTEM MNOBbIWEHWUS AaBneHns
rasa, OOIKEH ucknwodatb cpabaTbiBaHME NpenoXpaHUTENbHbIX KranaHOB B XO4E TaKown
nepegayn. [loBbllieHne p[aBneHWs rasa MoOXeT ObiTb NPUHATO B KayecTBe cpeacTea
nepegayn rpysa Ansi eMKOCTEW, Y KOTOPbIX pacyeTHbI Ko3adhduumeHT 6e3onacHoCcTu
He CHWKEH B YyCnosusx, npeobnagawwmx BXO4e onepaumm no nepedade rpysa.
Ecnn gna atnx uenen npegoxpaHUTerbHbIE KranaHbl rpy30BOM €MKOCTU UMK YCTaHOBOYHOE
JaBfeHne MEeHSTCS, Kak 3TO paspelleHO B cooTBeTCTBUM C MexayHapoaHbIM KOOEKCOM
NOCTPOMKM U 0DOOpyaoBaHUS CYAOB, MEPEBO3SAMNX CXKMKEHHble rasbl HanveBoM!, HoBoe
YCTAHOBOYHOE [aBfieHME HE OOSMKHO MpeBbilaTh 3HaveHust Py, onpeneneHHoro B pasg. 1
yacTtu IV «XpaHeHue rpysan.

3.6 MaTpybkun Bo3BpaTa napos.

3.6.1 HorxHbl ObITb NpegycMoTpeHbl NaTpybKkn Ana Bo3sparta napoB Ha 6eperosbie
YCTaHOBKMW.

3.7 TpybonpoBoabl ra300TBOAA rPY30BbIX €MKOCTEN.

3.7.1 Cuctema cbpoca paBneHust AomkHa OblTb COeAWHEHa C CUCTEMOWN

ra3ooTBoja, NpeAHasHa4YeHHOWN ANsi CBeAEHUS K MUHUMYMY BO3MOXHOCTW CKOMSEHWSI NapoB
rpysa Ha nanybax vnv nonagaHvs B Xurble NOMELLEHUs, NOCTbl YNpaBneHnss 1 MallnHHbIe
NMOMELLEHNS NN B MHbIE NOMELLEHUS, rae 9TW napbl MOTYT CO34aTb OnacHbIe YCIOBUS.

3.8 MaTpy6kun ansa sabopa npob rpysa.

3.8.1 MaTpybkn, coeanHEHHbIE C CMCTEMaMM FPy30BbIX TPyOonpoBoaoB Afst oToopa
Xnakmx npob rpysa, OOMKHbI MMETb YETKYD MapKUPOBKY M LOMKHbI UMETb KOHCTPYKLMIO,
CBOSALLYID K MWHMMYMY BbIXO4 MapoB rpys3a. [nd cydoB, Ha KOTOPbIX paspeLueHo
nepeBO3nTb TOKCUYHbIE NPOAYKTLI, cucTema oTbopa npob formkHa ObiTb B BUAE 3aMKHYTOrO
KOHTypa ¢ TeM, 4Tobbl 06ecneynTb HenonagaHme B BO34YX XXMOKOro rpy3a 1 napos.

Hactoswwne TtpeboBaHUA NpUMEHUMbI TONbLKO B TOM Criyyae, ecrnv Takas cuctema
oTbopa npo6 ycrtaHoBneHa Ha cyaHe. CoeduHeHus, ucCnorfb3yemble ONA  KOHTPONs
aTMocdepbl B rpy30BbIX EMKOCTSIX BO BpEMSA UHEPTU3auumn Unu nogaym rasa, He cuutaroTcs
coeanHeHuamu ang otbopa npob rpysa.

3.8.2 Cunctembl 3abopa npo6 Xuakoro rpysa [OMMKHbI ObITb CHabXeHbl ABYMS
KnanaHamuM Ha BXOAHOM OTBepcTuu Ans 3abopa npob. OauH M3 3TUX KnanaHoB LOSMKEH
npegycmatpuBaTb MHOroo6opoTHoe OTKpbIBaHVe C Tem, YTOGbI nsbexatb
Henpe4HaMepPEeHHOro OTKPbIBaHWS; KranaHbl AOMKHbI OblTb pasHeceHbl Ha A0CTaTO4YHOe
paccTosHWe Ans Toro, 4Tobbl rapaHTMpOBaTb, YTO OHW MOFYT OTCEYb NMHUIO B Cryyae,
Hanpumep, ee 6NOKMPOBaHUA NbOOM UMW rMapaTamu.

3.8.3 B cuctemax € 3amMKHYTbIM KOHTYPOM KrnanaHbl Ha Tpybe Bo3BpaTa LAOSKHbI
Takke oTBeyaTb 3.8.2.
3.8.4 MaTpyboK, BeOyLwmn K KOHTENHepy ONna npob, AOrmkeH oTBevyaTb MPU3HAHHBbIM

CTaHgapTam W [OSPKEH NOAAepXKuBaTbCa TakuMm obpas3oMm, 4ToObl BblAepKuBaTb BeEC
KOHTenHepa ans Nnpob. Pe3bboBblie coeguHeHUs OOMKHbI ObiTb NPUXBaYeHbl CBAPKOW Ui BbiTb
3abmKeMpoBaHbl UMHbIM 00pa3oM C Uenbio NpeaoTBpaLLeHUss CaMOMNpPOU3BOSLHOM  OTAaun
pe3bb0oBOro coefMHEHNUst B XoAe OObIYHbIX MOACOEANHEHMSA U OTCOEAUHEHWNS] KOHTENHEPOB AN
3abopa npob. Y3en coeavHeHusa ans 3abopa npob gormkeH ObiTb 06opyaoBaH Npobkon mnu
dnaHuem ¢ Tem, 4Tobbl NpeaoTBpaTUTL N0BYIO TeYb, KOraa 3TOT y3er He UCMONb3YeTCs.

3.85 Y3nbl coeanHeHnsa ans 3abopa npob, ncnonb3yemble TONbKO Anst Npob napos,
MOryT ObITb 060pPYAOBaHbl OAHUM KnamnaHoMm B cooTBeTCTBUM € 2.3, 3.2 1 pasa. 11 v JormkHbI
Takke MMeTb NPOBKy Mnu pnaHew 48 UX 3aKpbiBaHWS.

3.9 PuUnbTpLI ANs rpysa.

3.9.1 CucTteMbl oNg Xuakoro rpysa 1 NapoB AOMKHbl MMETb BO3MOXHOCTb YCTaHOBKM
Ha HUX (UNbTPOB ANSA 3alMTbl OT NOBPEXAEHUN, BbI3BAHHbIX MOCTOPOHHUMW NpegMeTamu.

1 B panbHenwem — Kogekc.
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Takne punbTpbl MOryT BbITb CTAUMOHAPHBIMU UM CbEMHBIMK, @ Ka4eCTBO OYUCTKU AOSHKHO
COOTBETCTBOBaTbL OMAaCHOCTU MOMNadaHwus B rpy30BYD CUCTEMY WHOPOAHLIX NpeaMeToB U T.M.
HomkHbl ObITb NPpeayCcMOTPEHbI CPEACTBA MHAMKALMM 3acopeHns (ounNbTPOB, a Takke CpeacTsa
Ansi otceveHus, copoca faBneHns n 6e30nacHon O4YNUCTKN OUNbTPOB.

CpenctBa, ykasbiBalWpMe Ha TO, YTO UALTP 3acopurica U TpebyeT TexHUYecKoro
obcnyxmBaHus, LOMKHbI OblTb NPEAYCMOTPEHbl Kak Ans  (PMKCMPOBAHHBLIX BCTPOEHHbIX
PUNBLTPOB, Tak W ANg MNEPeHOCHbIX UbTPOBanbHbIX YCTAaHOBOK, €Crivu MpeaycMOTpeH
crneumanbHbln Kopnyc dounbTpa. B Tex cnyyasx, korga Mcrornb3ytTcs nepeHocHble ounbTpbl
6e3 crneumanbHOro Kopnyca [Ans YCTaHOBKM Ha npuveMHbiX dnaHuax maHudonbaa ¢
BO3MOXHOCTbIO MX BU3yanbHO OCMAaTpMBaTb MOCIE KaXKOOW 3arpy3kM U pasrpysku, HUKaKUX
OOMNOMHUTENbHBLIX YCTPOWUCTB ANS MHAWKAUMM 3aCOpPEHUst UNM YCTPOMCTBA [ApeHaxa He
TpebyeTcs.

3.10 TpeboBaHMA K yCTaHOBKE U MOHTaXy TPyOOnpoBoOAOB.

3.10.1 [Ons ydeTa paclwumpeHus u cxaTus OOMMKHbI ObiTb NPeaycMOTPEeHbl CpeacTBa
3awmnTbl TpyO, cnctem TpybonpoBoAOB, MX YHACTKOB U FPY30BbIX EMKOCTEN OT Ype3MepHbIX
HanpshkeHUn BCNeacTBME TEPMUYECKOTO PaclUMPEHUs M CKaTus, CMELeHUs €MKOCTU U
KOHCTpYKUMIA koprnyca. [MpeanoyTuTenbHbIMKM MepamMu, UCMNOSMb3yeMbIMU BHE TPY30BbIX
eMKOCTEN, SABMATCA OTBETBMEHUSA, KOrleHa Nnbo neTneBble KOMMEHCATopbl, OAHAKO Tam,
roe ycraHoBKa OTBETBIEHUS, KoneHa nvbo neTneBoro KommneHcatopa He aABnseTcs
NPaKkTU4eCKn OCYLLECTBMMOW, MOryT MWCMOMNb30BaTbCA  MHOMOCIMOMHbIE  CUSTbOHHbIE
KOMMNeHcaTopbl.

3.10.2  TpybonpoBoabl C HU3KUMW TemnepaTypamu [OOSMKHbl OblTb  TEPMUYECKM
N30NMpPOBaHbl OT CMEXHBIX KOHCTPYKLUWIA Kopnyca, rae Heobxoammo, Ans npeaoTBpalleHus
nageHusa Temnepartypbl Koprnyca Huke pacyeTHOM TeMmnepaTypbl MaTtepmana kopnyca. Korga
TpybonpoBoabl AN XUAKOCTU SABMAKOTCA NPeaMETOM PerynspHOro AeMOHTaxa WM ecnu
yTeyKka >KMOKOCTU MpEeACcTaBnseTcsa BEepoOATHOW — Hanpumep, B panoHe OGeperoBbix
COEQVHEHU N YNNOTHEHUA HAcCOCOB, NOA TakMMKM MecTamu AofmkHa ObITb NpegycMoTpeHa
3awuTa Kopnyca.

3.10.3 [Ona Temnepatyp rpy3a Hwke -110 °C, pgns y4yacTKkoB Kopnyca oA
OeperoBbiMM COEOUHEHUAMM [OMMKHA OblTb MNpedycMOTpeHa BogopacnpegenuTesnibHas
cucTemMa no4 HU3KMM AaBreHnem And co3gaHusi BOASHOM 3aBeChl B LieNAX AONONHUTENbHON
3aWnTbl CTanbHOrO Martepuana Kopryca WM KOHCTpykKumi 6opTta. OTa cuctema daBnseTcs
JononHuTensHon K TpeboBaHuam 3.3 yactu V «[llpoTtmBonoxapHas 3awuTta» M AOMKHa
ncnonb3oBaTbCA B NpoLecce onepawum no nepegade rpysa.

3.104 Ecnn emkoctM wunu  rpy3oBble  TpybonpoBoabl M 0bOopygoBaHue
TpybonpoBOAOB OTAENEHbI OT KOHCTPYKUUI KOpnyca TepMUYecKOM u3ondumen, Kak ans
TpybonpoBoAoB, Tak M AN €MKOCTEN [JOIMKHO ObiTb NpefyCMOTPEHO 3rekTpudeckoe
3a3emneHne. Bce wumerowmne ynnoTHeHMs counieHeHus Tpyb6 W CcOoeguMHEHWs LUNaHroB
OOIMKHbI  OblTb  3NEKTpUYeckn 3as3emsieHbl. 3a MWCKIYEHMEM CRy4vasi MCMOoSib30BaHUS
3a3eMNAKLLNX NPOBOAALLNX CKOO HEOBXOANMMO NPOAEMOHCTPUPOBATL, UTO ANEKTPUYECKOe
COMPOTMBIEHME KAXA0r0 N3 COUNIEHEHN UNn coeanHeHnin coctasnseT meHee 1 MOm.

3.11 YCTpPOUCTBO rpy30BbLIX TPYOONPOBOAOB BHE rPYy30BOM 30HbI.

3.11.1  AsapwuinHbI COpOC rpysa.

3.11.1.1 Cwuctema TpybonpoBO4OB aBapuiHoro cbpoca rpy3a, €ecnum oOHa
npeaycMoTpeHa, MoxeT ObiTb npoBegeHa B KOPMY BHE MNPEAErnoB >XUIbIX, CNY>XeOHbIX
NMOMELLEHMN N MOCTOB YNPaBMEeHUS UNU MALMHHbIX NMOMELLEHUN U HEe OOSMKHA MPOXOAUTb
yepes aTK nomewleHus. Ecnn npegycmoTpeHa craumoHapHasa cuctema TpybonpoBoaoB
aBapumnHoro cbpoca rpysa, B npegernax rpy3oBor 30Hbl AOMMKHbl ObiTb MPeayCMOTPEHDI
COOTBETCTBYIOLLME CPEOCTBA €€ OTCEYKM OT rpy30BbIX TPyOONPOBOAOB.
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3.12 YcTponcTBa HOCOBOW M KOPMOBOW MOTPY3KHU.

3.12.1 Mpn ycnoBuM BbINONMHEHVMA TPebOBaHWMIN  HACTOALLEro pasgena  rpy3oBble
TpybonpoBoabl MOryT ObiTb YCTPOEHbI TakuM 0bOpa3oM, 4ToObl caenaTb BO3MOXHOW MOrpy3Ky U
pasrpysKy C Hoca U KopMbl.

3.12.2 [ormkHbl OblTb  MPeQyCMOTPEeHbl YCTPOWCTBA MpOAYBKM W [erasauum  Takux
TpybOnNpoBOAOB MOCHEe MCMOomb3oBaHMsA. Korga oHW He MCMonb3yoTCsl, COeaMHUTESNBbHbIE YHacTKu
OOIKHbI ObiTb yaaneHbl, a KOHUbl TpyO 3arnyweHbl. [@a300TBOAHbIE TPYObl, COEAVMHEHHbIE
C yCTpOMCTBaMM MPOAYBKW, AOMMKHbI pacronaraTbCs B rpy30BOWM 30HE.

3.12.3 py3oBble TPyOGONPOBOALI M CBA3AHHOE C HUMM OBOpyaoOBaHWE TPyOGONPOBOAOB,
pacnonoXeHHble 3a npefenamMmu rpy3oBON 30HbI, OOMKHbI UMETb TOMbKO CBapHblE COEAVHEHUS.
Tpybonposoapbl BHe rpy30BOK 30HbI AOSMKHbBI pacnonaratbCa Ha OTKPbITbIX Nanybax 1 pasmeLLaTses
Ha paccTosiHUM MO MeHbluen mepe 0,8 M B HanpaBneHun ot 6opTa, 3a UCKMNoYeHneM GOpPTOBbLIX
TpybonpoBoaoB 6eperoBoro coeanHeHus. Takve TpyGonpoBOAbl AOMMKHBI ObITb YETKO pasnnymmbl U
o60opyaoBaHbl OTCEYHbIM KIanaHOM B MECTe MX COeAMHEHMS C CUCTEMOM rpy30BbIX TPYOONpoBOaOB
Brpy30BOM 30He. B 9TOM MecTe OHM [OMmKHbl TakKke WMETb BO3MOXHOCTb OTCOEOUHEHUS
NMOCPEACTBOM CbEMHOrO KOHLIEBOrO ydyacTka M Myxux (praHueB, Korga OHW He Haxogdartcs
B aKCnnyaraumm.

3.124 YyacTtkn Tpy6 A0mKHbI BbITb CBapeHbl BCTbIK C MOSHLIM NMPOBapOM Y1 NOABEPrHYThI
NOMHON PEHTreHorpamyeckon MUnn yrbTpas3ByKOBOW MPOBEPKE BHE 3aBMCUMMOCTM OT AnameTpa
TpyO 1 pacyeTHOM TemnepaTypbl. PnaHueBble COEQUHEHUS Y4aCTKOB TPyOOMpOBOAOB AOSMKHbI
A0MnycKaTbCA TONbKO B Npeaenax rpy30BoK 30HbI U Ans 6eperoBoro CoeanHeEHs.

3.13 CucremMbl nepeaayvm TyperbHbIX OTCEKOB.

3.131 [na nepegayn XMOKOro rpysa Wnm napoB rpysa 4vepes BHYTPEHHee TypenbHoe
YCTPOWCTBO, PacroriokeHHoe 3a npeaenamMu rpy3oBov 30HbI, NpeaHasHaveHHbIe AN 3ToW Lenuv
TpybonpoBOAbI AOMKHLI OTBEYATh CrieaytoLLemy:

.1 TpybonpoBogbl AOMKHbI pacrionaratbCA Hag OTKPbITOM nanybol, 3a WUCKYEeHMEM
COEeVHEHUS C TYPErbIO;

.2 /Cnornb3oBaHUE NEPEHOCHbIX YCTPOWCTB HE A0MNyCKaeTCs;

.3 pomkHbl ObITb NpegycMOTPEHbl YCTPOWCTBA Ans MPOAYBKM W Aerasauum  Takux
TpyObonpoBOAOB Mocre MCrnonb3oBaHWs. CbemHble Yy4acTkM Ons  OTCEeYEHWs  OT rpy30BOro
TpybonpoBoda, Korga OHW He UCMOSb3YIOTCH, A0MMKHbI ObiTh yAarneHbl, a KoHUbl TpyO 3arnyLueHb!.
[a300TBOAHbIE TPYObl, COEOMHEHHbIE C YCTPOMCTBaMWM MNPOAYBKW, AOSMKHbl pacrionaratbes
B MPY30BOM 30HE;

4 rpysoBble TpybomnpoBoabl M CBA3AHHOE CHUMMWM ObBOpydoBaHMe TpPyboOnpoBOA4OB 3a
npeaenamm rpy30BoM 30HbI AOIMKHBI UMETb TOSNBbKO CBAPHbIE COeaVHEHVIST; U

.5 yyactkm Tpy® A0MmKHbI ObITb CBapeHbl BCTbIK C MOMHbIM MPOBAPOM WM MOABEPrHYTbI
MOMHOW PEeHTreHorpachuyeckon uUnn ynbTpasByKoOBOWM MPOBEPKE BHE 3aBMCUMOCTU OT AMameTpa
Tpy® ¥ pacyeTHOM TemnepaTypbl. PnaHueBble COeOUHEHUS Y4acTKOB TPyOOMpOBOAOB AOSMKHbI
AOMycKaTbCA TONMbKO B Npedenax rpy3oBOM 30HbI U B Yy3nax COeOVHEHVS TPy30BbIX LUMAHMOB U
COEVHEHUSI C TYPESbIO.

3.14 I'py3oBble cTeHAepbI.

3.14.1 py3oBOW CTeHaep AOrmkeH ObITb CMPOEKTUPOBaH, WU3roTOBMEH W YCTAHOBMEH Ha
cyOHe TakmM obpasom, 4YToObl obecrneyrBanach ero HagexHas 1 6esonacHas pabota npu Bcex
YCINOBUWSAX SKCyaTaumm.

PacnonoxeHvne 1 KOMMYecTBO rPy30BbIX CTEHAEPOB Ha CyaHe OMNpeaenstoTcs NPOEKTaHTOM
ncxoaa M3 ycnosuii Ge3onacHom Jkcrinyatauum 1 OCOBEHHOCTEN pexuma rpy30BbiX onepaii.
[omkHbl BbITb 0OAHOBPEMEHHO OBecreyeHbl nepedada CKWKEHHOMO rasa M BO3BpaT €ro napos,
€Cnv He NpedyCMOTPEHO CKUraHne unm rnoBTOPHOE CKUXEHMe UcnapuBLLerocs rasa. [lonyckaetcs
NpUMEHEHNe rpy30BbIX CTEHAEPOB KOMOMHMPOBAHHOTO TUNa.
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3.14.2 Matepvanbl, MNpuUMeHsieMble [AOfs  M3rOTOBMEHUs TpybONpoBOAOB M apmartypbl
rPy30BOro CTeHAepa, AOIPKHbI YAOBNETBOPATL TPEOOBaHMAM 2.1 yacTu IX «Matepuans! u ceapkay.

Mpn BbIOOpe MaTepuana AnsS KOHCTPYKUMI [Py30BOrO CTeHaepa [OOMKHbl ObiTb  YuTEHbl
pacdeTHble Harpy3ku corflacHo 3.14.3, a Tawkke pacyeTHas TemnepaTypa BHYTPeHHeW cpebl W
pacyeTHOe aBrneHve B cucteme TpybonpoBOAOB rpy30BOro CTeHaepa.

3.14.3 AHanmM3 HanpsPKeHWIA U NEPEMELLIEHNI B 3NIEMEHTaX rpy30BOro cteHaepa.

AHanM3 HanpspkeHn 1 nepemMeLLeHui, BO3HUKAIOLWLMX B 3fieMeHTax rpy30BbIX CTEHOEepOB,
OOIMKeH BKIoYaTh B cebs, HO He OrpaHNuMBaTBECS YKa3aHHBIM HIDKE:

1 onpeaeneHve pacqeTHbIX Harpy3oK Anst pasnuyHbIX Crydaes 3arpysku;

2 onpegeneHre onyckaeMblX HaNpPshkeHNn 1 NepemMeLLEHNN;

3 onpedeneHve [LOEWCTBYIOWLMX HanPshKEHUWA U MepemMelleHuin U KX CpaBHEHWE C
A0MyCKaeMbIMM 3HAYEHUSIMM.

Mpn BbINOMHEHMN PaCHETOB AOSMKHbI YYUTLIBATLCA Harpy3kM OT COOCTBEHHOrO BECA, BKMHOYas
BeC TpybonpoBoaa ¢ apMaTypor 1 BEC NEPEKAYMBAEMOrO CXKIKEHHOTO rasa, OaBMEHNS U CKOPOCTU
nepekaYkn CXKKEHHOro rasa, obriefdeHeHusl, OaerieHus BeTpa. [Ona TpybonpoBogoB creayet
yumnTbIBaTh TPebOoBaHMA 2.2.3.

PacueTbl JOrKHbI BLIMOMHATLCSA MO METOAMKE, COrNacoBaHHOM ¢ Pernctpom.

3.144 KomnoHeHTbl TpybonpoBoga rpy3oBOro CTeHaepa, TakMe Kak rpy3oBOM BEpTor,
ObICTPOPa3bEMHOE COeaVHEHUE, YCTPOWCTBO aBapMMHOIO pasbeauHeHus U T.4., OOSMKHbl UMETb
CB1oeTensLCTBO O TUMOBOM 000pEHUM.

3.14.5 OnekTpoobopyaoBaHme, Heobxoaumoe AnA paboTbl IPY30BOrO CTeHAepa, AOIMKHO
oTBeYaTb TpeboBaHuaM YacTu VIl «3nekTpuyeckoe 00opyaoBaHMEY.

3.14.6 WcnbiraHus.

py3oBble cTeHAepbl B cCOBpaHHOM BUaE nepes YCTaHOBKOM Ha CyAHO AOIMKHbI ObiTb UCTbITaHbI
N OCBMOETENbCTBOBAHbI B COOTBETCTBUM C MPOrPaMMON UCMbITaHWUW, ogobpeHHon Permctpom.
Mporpamma MCMbITaHW OOIKHA BKIOYATb, Kak MMHMMYM, OEMOHCTPauMO M MpoBepKy paboTbl
rPy30BOrO BeEPTOra, ObICTPOPA3bLEMHOMO COEAMHEHUS, CUCTEMbl aBapUHOMO pasbeaUHEHNS,
CUCTEMbI KOHTPOSS MOMOXEHWUI, CUCTEMbI aBTOMATUKN, CUCTEMbI CUrHaNM3aLUmn 1 3aLLUmTbI.

TpybonpoBoapl C apMaTypor AOSMKHbI OblTb UCTbITaHbl AaBneHveM pasHbIM 1,5 pacyHeTHoro
OaBneHus B cucteme TpyobonpoBOAOB MPy30BOro CTEHAEPa 1 BbIAEPKMBATb yKazaHHOE JaBneHme kak
MUHUMYM 30 MUH 6e3 Kaknx-nmbo ocTaTouHbIX AedbopmaLiii.

[epMETVYHOCTb  LUAPHWMPHO-NMOOBWKHBLIX ~ COEAMHEHWM  OOikHa  OblTb  MpoBepeHa
NpoBOpaYMBaHMEM MOABWPKHBLIX COEOVHEHWIA NOL, AaBIeHneM Npu paboyen Temnepartype.

lMnaH ocBMAOETENbCTBOBAHUMA WM UCTIbITAHWA TPYy30BOr0 CTeHdepa MNoafexuT ogobpeHuto
Peructpom.

WcnbitaHms Ha cygHe npoBOASATCA B NpucyTCTBUM MHenektopa PC B cootBetctBum ¢ 12.2 no
npeacTasneHHon Bepdbio NporpamMme ra3oBbIX UCTIbITAHUNA.

3.14.7 Mapkuposka.

Mpn nonoxuTenbHbIX pesynbTatax UCTbITaHU U OCBUOETENbCTBOBAHMS Ha rpy30BOM CTeHaep
JorkHa ObITb HaHeCeHa YeTkas, NpoYHast U JONTOBEYHas MapKMpOBKa, copepkallas CrieaytoLlyto
NHOPMaLMIO O rPY30BOM CTEHAEpE:

N3rOTOBUTENb;

TUN, Ha3HaYeHWe (BHYTPEHHAS cpena);

CEPUIHBIN (OTNMYUTENBHBIN) HOMED;

rof, U3roTOBMEHNS,

BMECTUMOCTb, JT;

avamveTp (DN) n matepuan Tpybonposoaa;

pacyeTHas Temnepartypa rpysa, °C;

pacyeTHoe faBneHne B cucteme Tpybonposoaos, Mla;

vcnbiTarenbHoe gasneHve, Mra;

0 pgarta ucnbITaHW.

Poo~NoURwWNR
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3.15 py30Bble WnaHru.

3.15.1 [pysoBoW wWwnaHr [OMKEH COOTBETCTBOBATb  TpeboBaHusm  5.11.7
Kogekca MK, npumeHumbiM TpeboBaHusim pasg. 6 yactu VIl «Cuctembl n TpybonpoBoabi»
Mpasun knaccudpumkauumn n nmete CBMAETENBCTBO O TMMNOBOM 0406pEHUN.

3.16 Hacocbl n komnpeccopbl.

3.16.1 [Ona nepekavykym CKWKEHHbIX ra30B MOTyT MPUMEHATLCA LIEHTPOOEXHbIE,
BMXPEBbIE 1 MapoBble NPSMOAENCTBYIOLLME HACOChI CneumanbHOM KOHCTPYKLNK.

KOHCTpyKUMsi HACOCOB OOMKHA BKMNOYaTh cneumanbHble YrroTHUTENbHLIE 3rIeMeHTbl A5
nogaepXxaHus aBrneHusa Ha BCacblBaHUW Bbille YNPYroCcTU HacCbILLEHHbIX NapoB Xuakon dasbl
npv MakcumaneHOW TemnepaType.

3.16.2 [Ona nepekaykn MapoB CKWKEHHbIX Fa30B MOryT WCMOMb30BaTbCA OAHO- U
OBYXCTyNeH4aTble KOMMPeccops!.

3.16.3 Ecrnn rpy3 nepekaunmBaeTcsl rpy3oBbIMM HacocaMu, K KOTOpbIM HET JocTyna
B AKCnyaTaumm ans peMoHTa Co CTOPOHbI MPY30BON EMKOCTU, A4S Nepekadku rpysa U3 Kaxaom
rPy30BOM €MKOCTM AOSPKHbl ObITb MpPedyCMOTPeHbl MO KpalHen Mmepe ABa He3aBUCUMMbIX
CpeacTBa, KOHCTPYKUMSI KOTOPbIX AOMMKHA ObiTb TakoW, 4TOObl BbIXO4 W3 CTPOSi OOHOrO K3
rPy30BbIX HAaCOCOB WIM OOHOro cpeacTBa Mepekaykm He NpuBest K BbIXOAY M3 CTPOst APYroro
Hacoca (HaCOCOB) UK Apyroro CPeAcTBa Nepekayku rpysa.

3.16.4 [Ons rpys3oBbiXx HAacoOCOB M KOMMPECCOPOB, AaBfeHWe HarHeTaHWs KOTOpbIX
MOXET NpPeBbICUTb pacyeTHOE [AaBrieHNEe B CUCTEME, [LOMMKHbl OblTb NpPeayCMOTPEHbI
npegoxpaHuTenbHbIE KanaHsbl.

3.16.5 [pn nepekayke rpysa nocpeacTBOM BbITECHEHUSA CXaTblMW rasamMu OOSKHa
ObITb UCKIHOYEHA BO3MOXXHOCTb NoApbIBa NpefoXpaHUTENbHbIX KnanaHoB.

3.16.6 py3oBble HAcoOCbl N KOMMPECCOPbl AOIMKHbI ObITb CHabXeHbl YCTPONCTBaMM
A5 aBTOMaTMUYEeCKOro OTKMIOYEHUS UX B Cnyyae:

3aKpbITUA aBapUHbIX 3aMOpPHbIX KNanaHOB Ha HanopHbIX Tpybonposodax, Tpebyembix
B 3.17.1, C NOMOLLbIO CUCTEMbI aBapUNHOWM OCTaHOBKM, Tpebyemon B 3.17.4;

OOCTUXEHUS] YCTAaHOBNEHHOMO YPOBHSA rpy3a B rpy30BON €MKOCTMU;

nageHusa gaBrieHus B rpy30BOW eMKOCTU 10 MUHUMArbHO A0MYCTUMOrO 3HaYeHUs.

3.17 Tpy6onpoBoabl U apmaTypa.

3.17.1 Kaxxgas rpysoBas cMctema u rpy3oBasi EMKOCTb AOMKHbl 6bITb 060pyaoBaHbI
aBapUNHbLIMUM 3aNOPHLIMU KNanaHamMu.

3.17.1.1 [Onsa rpy3oBbIX  €MKOCTeMN, obopydoBaHHbIX  MPeAoXpaHUTENbHBIMU
KnanaHamu, oTperynmpoBaHHbiMM Ha MARVS 0,07 MlNa n meHee, BCe NpucoeguHeHus ans
XUOKOCTEN U rasa, KpoMe MnpedoxXpaHUTErbHbIX KnamnaHoB N U3MepUTESibHbIX YCTPOUCTB
3aKpbLITOrO TUMa ANA OornpefdeneHns YPoBHA XWOKOCTW, BMOHTUPOBAHHBLIX B rpy30BYIO
€MKOCTb, AO/MKHbI MMETb 3anopHbl€ KranaHbl, PacCnofIOKEHHbIE KakK MOXHO 6nuxe K
rpy30BON €MKOCTW. OTW KnanaHbl MOryT YNpaBnsaATbCA AWCTAHUMOHHO, OAHAKO [OOJSPKHbI
UMEeTb BO3MOXHOCTb PYYHOrO MECTHOro YynpasreHusi, obecrneymBaloLero MosiIHoe UX
3aKpbITHE.

Ha cyoHe OomkHbl OblTb NpeayCMOTPEeHbl OUCTaHUMOHHO YyhpaBnseMble aBapuiiHbie
OTCeYHble KnanaHbl ANA MNpekpaweHUs nepekadky XUAOKOCTU UIvM rasa mexay CyoHOM U
Oeperowm, yoosneTteopsiowmne Tpeboeannam 3.17.3 n 3.17.4.

3.17.1.2 [Ons rpy30BbIX  €MKOCTen, OOOpyAOBaHHbIX  NpeaoXpaHUTENbHbIMU
KnanaHamu, oTperynupoBaHHbiIMM Ha MARVS 6Gonee 0,07 MlMa, kaxgoe npucoeavHeHue
OIS XKUOKOCTU U rasa, KpoMe npefoxXpaHUTErbHbIX KNanaHoB U M3MepUTeSibHbIX YCTPONCTB
3aKpbITOrO TUNa ANd OnpeaeneHns YPoBHA XWOKOCTW, BMOHTUPOBAHHBLIX B rpy30BYIO
€MKOCTb, [AOMKHO OblTb 000pPYAOBaHO pPYYHbLIM 3arOpHbIM  KMNanaHoM W  aBapUWHbLIM
OTCEYHbIM KNamaHOM C AUCTAHUMOHHbIM yMnpaBrieHnem. J3TW KnanaHbl AOMKHbl ObITb
pasMeLLEeHbl Kak MOXHO Brnvxke K rpy3oBOM eMKOCTH.
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Ecnn pguametp TpybonpoBoga He npesbiwaeT 50 MM, nepenuBHblE KranaHbl,
ykasaHHble B 3.17.5, MoryT 6bITb MCMOMb30BaHbl BMECTO aBapUMHOIO OTCEYHOrO KnanaHa.

OOuH knanaH MOXeT 3aMeHUTb [Ba OTAeSbHbIX KrnamaHa rnpu YCroBUKM, YTO OH
cootBeTcTBYyeT TpeboBaHuam 3.17.4 ©n MMeeT MEeCTHOe py4vyHOe YynpaBneHue,
obecneumBatoLlee NOSIHoe 3akpbiTne Tpybonposoaa.

3.17.2  [pucoegmHuTenbHble NaTpyoKn rpy30BON €MKOCTU Of1S1 U3MEPUTENbHbBIX UMK
yKkasaTenbHbIX NpubopoB He TpebylT obopyaoBaHWs NEPENUBHBIMU UMW aBapUNHBIMU
OTCeYHbIMM  KranaHamu npu  YCNOBWMM, YTO  BHYTPEHHUMM aAnameTp naTtpydbka
He npeBbiwaeT 1,5 MMm.

3.17.3  [OucTtaHUMOHHO ynpaBfseMbli aBapuUiHbI OTCEYHOW KnamnaH AOIMKEH ObiTb
npegycMOTpeH AN Kaxgoro nogknioyYeHns rpy3oBoro LaHra.

CoeanHeHus, He ucnonb3yemble B NpoLecce nepekadkn, BMECTO KramnaHoB MoryT ObiTb
3arnyLeHbl ryxmMmn pnaHuamm.

3.17.4 Bce Tpebyemble aBapuiHblie 3anopHble KnanaHbl OMKHbl UMETL yrpaBreHne
13 NOCTOB, PaCMONOXEHHbIX MO KpanHen Mepe B ABYX yAarneHHbIX ApYyr OT Apyra Mectax Ha
CyaHe, OAHMM M3 KOTOPbIX AOMKEH ObITb NOCT yNpaBneHns rpy3oBbiMK onepaumsimMmu.

Cuctema ynpaBneHuss pormkHa ObiTb Takke obopygoBaHa NNaBKUMKU  3rieMEHTamu,
paccyMTaHHbIMU Ha TemnepaTypy nnaeBneHua 98 — 104 °C, ansi aBToMaTtuyeckoro 3akpbITust
aBapWHbIX 3anOpHbIX KnanaHoB npu noxape. [naekve aneMeHTbl A0MMKHbI ObITb PACNONOXeHbI
B Kyrnomax rpy3oBbIX EMKOCTEN U Ha CTaHUUSAX MOrpy3Ku.

KOHCTpyKUMst aBapuiiHbIX 3anopHbIX KranaHoB A0MkHA obecneymBaTh 3aKpbITUE KnanaHoB
npu BbIxode M3 CTPOs MX npvBoda (MpekpalieHue MNOCTYNSEHUs 3HEPrun) U BO3MOXHOCTb
MECTHOro py4HOro ynpaeneHusl. PekomeHayeTcs, YToObl 3aKpbITMe KramnaHa OCyLLEeCTBIANOCh
6e3 MCNonb3oBaHMA yaaneHHOro UCTOYMHMKA SHEPrMn NyTEM HEMOCPEACTBEHHONO BO3L4ENCTBUS
Ha 3anopHbIN opraH knanaHa. lMpu 3ToM JorkHa ObITb NpeaycMOoTpeHa YeTkas MHAMKauuS
OTKPbITUS U 3aKpbITUA KnanaHa. VHCTpyKuMs no akcrinyataumm npousBoguTens KranaHoB
OOIMKHA XPaHWUTbCSl Ha CyoHe W BKMYaTb B CeEOSl TEXHMYECKYD MHOPMaLMIO MO MOHTaxYy,
oGCnyXMBaHWIO, BKIHOYasi pa3bopky M COOPKY, Nepuoaudeckum MpOBEPKaM, BKIHOYaOLLMM
BHELLHWI N BHYTPEHHWUIA OCMOTP M UCMbITaHWE AaBrieHeM, paBHbIM paboyemy.

ABapuiiHble 3anopHble KranaHbl Ha TPybonpoBOAaX XMOKOrO rpys3a AOMKHbI MOMHOCTHIO
3aKpbIBaTbCS MpUM BCEX YCNOBMAX akcnnyatauum B TedeHve 30 cCnocne nogayn curHana
O BbIKIMOYEHUN.

KnanaHbl, CBsi3aHHble C YCTPOMCTBOM CUMHanNmM3auum BbICOKOIO YPOBHSA XXMAOKOCTU U
JaTymKom ans aBTOMaTU4ECKOro nx 3aKpbITUS, cornacHo yacTtu VIii
«KOHTpONbHO-M3MepUTENbHbIE  YCTPOMCTBA U CUCTEMbI  aBTOMaTU3auUUW»  OOMKHbI
YOOBMNETBOPSATL criedyowmum TpeboBaHuaM ONS npefoTBpalleHnss M3ObITOYHOro AaBreHust
B rPy30BOIN MarmcTpanu 1 nofiHOro 3anosiHEHUS rPy30BON EMKOCTH.

3.17.4.1 OO6uwee BpeMsi 3aKpbITUS KnanaHa (T.e. BpemMsa OT MOMEHTa Mnodayn curHana
Ha Ha4Yano 3aKpbITUSE A0 MOSIHOrMO 3aKpbITUA KnanaHa), C, He OOMKHO npeBbiwatb 3600u/LR
(roe u — ocTaTo4HbI 00beM rPy30BON €MKOCTM Hap YPOBHEM, Mpu KOTOPOM cpabaTbiBaeT
curHan, Mm% LR — MakcumaribHasi Hopma norpysku, COrfacoBaHHasi Mexay CyOoHOM U
GeperoBbiMM  CpeACTBaMM  MOrPy3kM, M34) U OOMKHO ObiTb TakuM, 4TOObI U36exaTb
rmapaBnNUYecKnx yaapos.

3.17.4.2 OOb6uwee BpemMsa 3aKpbITUA AOIMKHO ObITb pacCuMTaHO TakmMm 0Opasom, YTOObI
nNpeooTBpaTUTL MOBbILLEHWE AaBIeHNs NpY 3aKpbITUKU KrnanaHa Bbllle NPUeMEMOoro ypoBHS.

CBegeHnss 0 BpeMEHM 3akpblTVS KnanaHoB M UX paboumx XapaKTepuUCTUKaX OOIDKHbI
XpaHuTbCsa Ha cyaHe. [lomkHa ObiTb obecnedeHa BO3MOXHOCTb MPOBEPKM M BOCMPOU3BEAEHUSA
BPEMEHN 3aKPbITUS, KnanaHbl JOSMKHbI 3aKpbIBATLCS MaBHO.



lpasuna knaccugbukayuu u NOCmMpoulKu cy0o8 Orisi Nepeso3KU CXKUXEHHbIX 2a308 Halueom
(yacmb V1)

19

3.17.5 KnanaH n3BbITOYHOro NoToKa rpy3a OOSPKEH 3aKpblBaTbCA aBTOMAaTUYECKU Npu
onpeferieHHbIX MapameTpax 3aKkpblBalOLEro roToka rasa WM XUOKOCTW, yKa3aHHOro
n3roToBUTEMNEM.

TpybonpoBog, BKMOYas apmatypy, KnanaHbl U Apyrne U3genusi, CBA3aHHble C KnanaHom
N30bITOYHOro NOTOKA, AOIMKHbI UMETb BOMbLLYHO MPOMYCKHYI0 CMOCOBHOCTL, YeM npeanucaHHbIe
napamMeTpbl NOTOKa, NPU KOTOPbIX KNarnaH 3akpblBaeTCcsl.

KnanaHbl n36bITOMHOrO NoTOKa rpysa Moryt MmeTb Gavnac, AgMameTp OTBEPCTUS KOTOPOro
He 6onee 1,0 MM, 4N BbipaBHMBAHWA AaBMEHNS NOCe NpeKkpaLlleHns 4eNCTBMSA KnanaHa.

3.17.6 Bce TpyGonpoBoabl Mnu X y4acTku, KOTOpbIE B 3aNOfHEHHOM XUOKUM rPy30M
COCTOSIHMM MOTyT ObITb OTAENEHbl OT FPY30BbIX CUCTEM W EMKOCTEN, [OOMKHbl MMETb
npegoxpaHnTerbHbIE KnanaHbl.

CnvB rpy3a OT NpedoXpaHUTENbHbIX — KanaHoB, YCTAHOBMEHHbIX Ha  IPy30BbIX
TpybonpoBoaax, OOMKEH MPOM3BOAUTLCA B rpy30Bble €MKOCTU. Bmecto aToro moxeT ObiTb
BbIMONHEH COPOC B ra3ooTBOAHYHD MauTy (KOMOHKY), ecnv npenycMOTpPeHbl cpeacTtBa Anis
OBHapyXeHUst M yganeHus XWAOKOro rpysa, KOTOPbIM MOXET MOMNacTb B BEHTUIIALMOHHYHO
cucTemy.

CnuB rpysa OT NpefoXpaHnUTENbHbIX KranaHoB, YCTAHOBMEHHbLIX Ha rPy30BbIX Hacocax,
OOIMKEeH NPOM3BOAMTLCH B NPUEMHYIO YacCTb Hacoca.

3.17.7 [Onsa cHATMA [JaBfeHus W yganeHust OCTaTKOB XWAKOCTU M3 MOrpy30yHo-
pa3rpy304HbIX KOMSIEKTOPOB W TPY30BbIX LUMAHIOB B rpy3oBble €MKOCTU unn  apyrue
COOTBETCTBYKOLME EMKOCTU Mepen OTCOEAMHEHMEM T[pPy30BbIX LUMAHIOB AOSMKHbI ObiTb
npegycMOTpeEHbI crieumarnbHble yeTponcTtea (cm. 3.17.10).

3.17.8 TIlo cornacoBaHuto c Pernctpom pgna npousBoaCcTBa rPy30BbIX onepaunn
C HOCa M KOpMbl rpy3oBble TpybonpoBoAabl MOryT ObiTb MPOMOXEHbI B KOPMY WNN B HOC
3a npegenamMmm rpy3oBon 3oHbl B cootBeTcTBUM € 3.17.9 n 3.17.10, ogHaKO OHU HE OOSKHbI
Ncrnonb3oBaTbCA AN18 NepeKkayvkn TOKCUYHbBIX FPy30B.

Mecta nogcoeguMHeHUs rpy30BbIX LUSAHIOB AOMKHbI ObITb pPacnonoXeHbl Crieayowmm
obpasom.

3.17.8.1 Bxogbl, BO3oyx03abOpHUKM M OTBEPCTUHA, BedyluMe B Xunble, CryXebHble
N MalUWHHbIE MOMELLEHUS, a TaKkKe B MOCTbl YNPaBieHUs, He AOMKHbl ObiTb ObpalleHbl
K MECTY pasMeLLeHns y3roB NOACOoeaMHEHMS K 6epery HOCOBbIX WS KOPMOBBIX NMOrPy304HO-
pasrpy3o4yHbiX yCcTponcTB. VX crnegyeTt pasmewiate Ha 6OPTOBOM CTOPOHE HAACTPOWKU Mnn
pyOKkM Ha pacCToAHUW, paBHOM He MeHee 4 % ANuHblI CydHa, unu He MeHee 3 M OT Kpas
pyOkun, obpalleHHOro K MecTy pasMelleHns y3na nogcoeauHeHus kK 6epery HOCOBbIX UK
KOPMOBbIX MOrpy304HO-Pa3rpy304HbiX YCTPOMCTB. HeT HeobxoammocTn, OAHaKko, B TOM,
4yTOObl 3TO paccTosiHMe npesbiwano 5 m. bopToBble MNNOMUHATOPLI, OOpalleHHblE B Ty
CTOPOHY, Ha KOTOPOM YCTaHOBMEHbl YCTPOMCTBA noacoeauHeHna Kk OGepery, u
pacnonoXeHHble Ha GOPTOBbIX CTOPOHAaxX HaACTPOMKM unu pybku B npegenax ykasaHHOro
BblLLE PacCTOsIHMSA, OOIMKHbI ObiTb rNyxummn (He OoTKpbiBatowmmMucs). Kpome Toro, BO Bpems
NCNOMb30BaHUSA HOCOBLIX WU KOPMOBLIX MOrPYy304HO-Pa3rpy304HbIX YCTPOWCTB BCE ABEPU,
nauynopTbl U Apyrue oTBEPCTUSA, PacnoNIOXKEHHbIE HA COOTBETCTBYHOLWLEN BOPTOBOM CTOPOHE
HaACTPOWMKM MUnu pyokn, AOMKHbI OblTb BCE BPEMS 3aKPbIThI.

3.17.8.2 TllanybHble OTBEpCTMA " BO34yx03ab0pHWUKM, pacnonoXeHHbIe
Ha paccToaHun 10 M OT MecTa pasmeLleHns yana NnogcoeauHEeHUs HOCOBbIX UITM KOPMOBbIX
MOrpy304HO-Pa3rpy304HbIX YCTPOUCTB K Bepery, OOMmKHbl ObiTb 3aKpbiTbl Ha MPOTSXKEHUN
BCero nepuoaa MUcrnonb30BaHUA 3TUX YCTPOMUCTB.

3.17.8.3 3nektpoobopygoBaHue, pasMelleHHoe B npegenax 3-X MEeTPOBOW 30Hbl
OT MeCTa pacnosioXeHnsa yana noAcoeAnHEHNs BbllLENepeUYnCcrieHHbIX YCTPOUCTB K Gepery,
OOJMKHO oTBeYaTb TpeboBaHmaM YacTu VIl «AnekTpruyeckoe obopyaoBaHme».
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3.17.8.4 TlpoTMBONOXapHble YCTPOWCTBA, MpedHa3HayeHHble AN9 UCMONb30BaHUA
B palloHe pasMeLleHNss HOCOBbIX WITM KOPMOBbLIX MOrpy304HO-Pasrpy30qHbIX 30H, OOIXKHbI
oTBevaTb TpeboBaHusAM 3.3 yactu V «[lMpoTmBonoxapHas 3awmrar.

3.17.8.5 Mexagy noctoM ynpaBreHUa T[py3oBbIMW  onepaumamMm U MecTOM
noacoeauHeHWs rpy3oBbIX LWaHroB K 6epery cnegyeTt npeaycMOTpeTb CpeAcTBa CBA3W.

3.17.9 [pysoBble TpybonpoBoAbl ANS MOrPy3kM C HOCA WM KOPMbl AOSMKHbI ObiTb
YCTaHOBIIEHbI CTALMOHAPHO 1 OTBEYaTb cneayroLmnm TpeboBaHnAM.

3.17.9.1 [pys3oBble TpybonpoBOAbl, PAcnoOfOXEHHbIE B HOC MMM B KOPMY OT rpy30BOM
30Hbl, JOIDKHbI ObITb MPOSIOXEHbI MO OTKPbLITEIM YacTaM Nanybbl, UMeTb YEeTKYI0 MapKMpOBKY
N OTCTOSATb OT BopTa cyaHa He MeHee YyeM Ha 760 mMm.

3.179.2 B rpy3oBbix  TpybonpoBogax  3a npegenamu rpy3oBown 30HbI
OOJDKHBI NPUMEHATLCH  TONLKO CBapHble COeAMHEHWUS BCTbIK C MOSIHBIM  NPOBapoM WU
100 % paguorpamyeckum  KOHTPOSMIEM  CBapHbIX LBOB HEe3aBUCUMO  OT AuamMeTpa,
TemnepaTtypbl U JaBMeHusi, Ha KOTopoe paccymTaH Tpybonposog. ®PnaHueBble coeauHEHNS
JonyckaeTcH ycTaHaBnMBaTb TOSbKO B Npegeriax rpy3oBon 30HbI U B MeCcTe NnofacoeuHeHus
rPYy30BbIX LUNAHIoB.

3.17.9.3 TpybonpoBodbl MOrpy3kM N BbIFPY3KM Tpy3a C HOCA M KOPMbl OOIMKHbI ObiTb
oTAerneHbl  OT MarucTpanbHOro  rpy3oBoro TpybonpoBoga  3anopHbIMKM  KranaHamu,
CbeMHbIMU NaTpybkamMm 1 pnaHueBbIMU 3arfyLiKamMun, PacnonoXeHHbIMU B FPy30BON 30HE.

3.17.10 [Ons ypoaneHuss OCTaTKOB [py3a nocne nonb3oBaHus TpybonpoBogamu,
ykasaHHbiMM B 3.17.8, AOMKHbI ObITb NpegyCMOTPEHbl CneumanbHble YCTpoMCcTBa ANst UX
NpoayBKU U Aerasauuu.

[a3ooTBOAHbLIE TPYObl, COEAUHEHHbIE C YCTPOMCTBAMW ANSA yAaneHust OCTaTKoB rpya3a,
OOJIMKHbI ObITb pacnonoXeHbl B rpy30BOM 30HE.

3.17.11 Ecnn Brpy3oBOM €MKOCTM OCTaeTcs 4acTb T[py3a, He oTkadnBaemas
rpy3oBbIMM Hacocamu, [LOMXHbl OblTb MNpeayCcMOTPeHbl CrneunarnbHble  YCTPOWCTBA,
obecneunBatoLLme yaaneHne octaTkoB rpysa.

3.18 Cuctema 3awuThbl OT NOBbIWEHUSA JaBNEHUS.

3.18.1 Bce rpy3oBble €MKOCTU AO0SDKHbI UMETb CUCTEMY 3alliMTbl OT NOBbILEHUA
JaBneHus nocpeacTtBoM O0TBOAA 4epe3 npefoxpaHuTenbHble  KhanaHubl  U36bITKOB
ucnapsiBLLErocd rpysa B CUCTEMY ra3ooTBoAHbIX Tpyb. Cuctema 3awuTbl  A0SMKHA
COOTBETCTBOBATb KOHCTPYKLMN rpy3ocofepKaLlen CUCTEMbI U NepeBO3NMOMY Ipy3y.

TproMHbIE MOMeLLEeHNs, MexbapbepHble MPOCTpaHCTBaA WM rpy3oBble TpybonpoBoabl,
KOoTopble MOryT noasepraTtbCsa [AaBfieHW0, MNPeBbIWAarWeMy pacdeTHoe, TakKe [OOSMKHbI
UMETb COOTBETCTBYIOLLYIO NPefoXpaHUTENbHYIO CUCTEMY OTBOAA WMCNapsoLlerocs rpysa.
OTn cuctemMbl OOMKHbI ObITb COEANHEHBI C CUCTEMOW ra3ooTBOAHbIX TPYD TakMum oGpasom,
yTObbI GblNa cBegeHa K MUHUMYMY BO3MOXHOCTb CKOMMEHWsA MapoB rpysa Ha nanybax,
NPOHUKHOBEHUS WX BXWUMble, MallWHHbIE W Apyrue MnoMeLleHns, a Takke B MocCTbl
ynpaBneHus, rae OHM MoryT co3gaTb OnacHyto 06CTaHOBKY.

Cuctembl 3aWuTbl OT MOBbLIWEHWS OaBNEHUS O0SMKHbI ObITb HE3aBUCUMbI OT APYrux
CUCTEM, B TOM YMCIE CUCTEM PEryrnMpoBaHns AaBreHus, YKa3aHHbIX B pa3a. 4.

3.18.2 Kaxpgasa rpysoBad eMKOCTb, BKMNoYas nanyOHble TaHKW, [OfkHa ObiTb
obopygoBaHa Kak MUHMMYM OBYMSI NpefoxXpaHUTerbHbIMKU KnanaHamyn cbpoca gaBneHus
OAMHAKOBOW  MPOMYCKHOM  CMOCOBHOCTM B Mpedenax  OOMyCKOB,  YCTaHOBMEHHbIX
N3roTOBUTENEM, KaXKAbIN M3 KOTOPbIX AOMKEH OblTb CKOHCTPYMPOBaH U W3rOoTOBMEH ANd
npeanucaHHbIX YCIoBUI SKCNnyaTaLumu.
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3.18.3 Mex6apbepHble MPOCTPaHCTBA AOSMKHbI ObITb CHaGXeHb! NPeaoXpaHUTENbHBIMU
yCTpOWCTBaMM, 0goOpeHHbIMU Pernctpom.

Tpebyemas npornyckHass CrocoBHOCTb NPeaoXpaHUTENbHBbIX YCTPOWCTB AN MexbapbepHbIX
NPOCTPAHCTB PY30BbIX €MKOCTEN pPasfnuYHbIX KOHCTPYKUMIA, OOSMKHA ONpefensatbcs ucxoad us
crnegyoLlero:

.1 nponyckHasi cnocobHOCTb NpeaoXpaHUTESbHbIX YCTPOMCTB MeX0apbepHbIX NPOCTPaHCTB
BKNaaHbIX MPy30BbIX eMKocTen Tvna A onpegensietca cornacHo 3.21.3;

.2 MponyckHasi CnoCobHOCTb NpeaoXpaHUTESNbHbIX YCTPOMUCTB MeXOGapbepHbIX NPOCTPaHCTB
BKNagHbIX rpy30BbIX eMKOCTern Tuna B moxeT 6biTb onpegeneHa cornacHo 3.21.3, ogHako CKOpoCTb
yTeUKM JOIMKHa onpeaensTbCs cornacHo 7.2 yactn IV «XpaHeHue rpysa;

.3 nponyckHasi cCnocobHOCTb NpeaoXpaHNTENbHbIX YCTPOMUCTB MeXOGapbepHbIX NPOCTPaHCTB
MeMOPaHHbIX U MONyMeMOPaHHbIX EMKOCTEN AOSMKHA OLEHMBATLCS WUCXOAS M3 KOHCTPYKTUMBHBIX
0CODEHHOCTEN EMKOCTEN;

4 nponyckHasi CocobHOCTb NpeaoXpaHUTENbHbIX YCTPOMUCTB MeX0apbepHbIX NPOCTPaHCTB
BCTPOEHHbIX EMKOCTEWN, €CITN 3TO NPUMEHUMO, MOXET ObITb OnpeaerneHa cornacHo 3.21.3.

3.184 MpepoxpaHuTeneHble KnanaHbl AOIPKHbI OblITb OTPErynupoBaHbl Ha AdaBneHue
noapbiBa, He NpPeBbILLatoLLIEE AaBreHMe, Ha KOTOPOE paccymMTaHa rpy3oBasi EMKOCTb.

3.185 MpenoxpaHuTenbHble KrnanaHbl AOSMKHbI ObiTb NPUCOeaMHEHbI K CaMOW BbICOKON
4acTu rpy30BON EMKOCTM BbiLLIE YPOBHSI Nanybbl.

MpenoxpaHnTenbHble KanaHbl OOMMKHbI UMETb TaKyt KOHCTPYKLMKO, YTOObI MCKMHoYancsa mx
BbIXOZ M3 CTPOs BCrieacTBme obpasoBaHus Nbaa, Koraa OHY 3aKpbIThl.

Ocoboe BHMMaHME [OOIMKHO OblTb  YOENEeHO MPOEKTUPOBAHMIO UM M3rOTOBIIEHMIO
npegoxpaHUTesbHbIX KrarnaHoB rPy30BbIX eMKOCTEN, SKCMyaTupyeMbIX NPy HU3KMX TemnepaTtypax
OKpy>KatoLLLero Bo3ayxa.

3.18.6 Ecnu ons rpy3oBbIX eMKOCTEN NPEAYCMOTPEHO HECKOMBKO 3HAYEHUA YCTaHOBOYHOIO
AaBreHns NoApbiBa NPeaoXpaHUTENbHbIX KIanaHoB, 3TO MOXET ObITb OCYLLIECTBIEHO NOCPEACTBOM
YCTaHOBKM:

OBYX W 0©oree OTperynMpoBaHHbIX W ONIOMOMPOBAHHLIX KrarnaHoB C  obecneyeHnem
HeoBXoAMMbIX Mep Arst OTKIHYEHUS HEMCMOMb3YEMbIX KIlanaHoB OT rPy30BOW EMKOCTY;

npeaoxpaHuTesNbHbIX KanaHoB, perynupoBKa OaBfeHUst nogpbiBa KOTOPbIX MOXET ObiTb
n3MeHeHa nnbo npyMeHeHem ogobpeHHbIX CbeMHIX NAaTPYOKOB, NIMBO CMEHOM COOTBETCTBYIOLLIMX
NpYXWH, NMMbo Apyrummn NogobHbIMK CpeacTBamMu, He TpebyroLwmnMm NPOBEPKM UCTIbITAHUEM HOBOW
pPErynmpoBKX NX OABMNEHUS.

Bce npucnocobneHuns, cea3aHHble C peryrMpoBKO KranaHoB, A0SMKHbI ObITb ONIOMOUPOBaHbI.

TpeboBaHUs K UCMbITAHWIO W PEryrnMpOBKe MpeaoXpaHUTESNbHbIX KranaHoB U3roxeHsl B 12.1.3.

Mpouenypa M3MeHeHUs YCTaHOBOYHOIO AaBrieHus nogpbiBa NpefoXpaHUTerbHbIX KrianaHoB
A0rkHa ObITb BKIMKOYEHA B PYKOBOACTBO MO 3KCrlyaTaumm rpy3oBon cuctemMbl (cm. 4.1.27 vactu |
«Knaccudukaums»).

3.18.7 3anopHble KnanaHbl 1 gpyrye cpeactaa OTKIHYeHMs TpyoonpoBoaoB Ans yaobeTea
nUx OBCMNyXMBaHWS MOTYT YCTaHaBNMBaTbCA MeEXOy EMKOCTAMM W npeaoxpaHvTeNbHbIMU
KrnanaHamu, ecnv npegycMmaTpuBatoTcs criegytome Mmepbl:

.1 ycTaHOBKa COOTBETCTBYIOLLMX YCTPONCTB, MPEAOXPaHSAIOLLMX OTKIoYeHne 6ornee ogHoro
npeaoxpaHUTEnbHOro Krnanaxa;

2 Hannmyme aBTOMAaTUMECKOW CUrHanmu3auuy, YeTKO [OKasbiBaloLeW, Kakom U3
npeaoxpaHUTESbHbIX KanaHoB OTKIHOYEH;

3 NponyckHast CNoCOBHOCTbL NPeaOXPaHUTESNBHBIX KranaHoB OOMMKHA ObITb Takon, YTO Npu
BbIXOAE M3 CTPOSi OAHOrO KramnaHa cyMMapHasi NponyckHasi CMOCOBHOCTb OCTaBLUMXCS KranaHoB
Oynet He meHee Tpebyemon B 3.6. YkazaHHas NponyckHas CrocoOHOCTb MOXET ObITb 0becneyeHa
3a cYeT BCEX KranaHoB MpW YCrIoBUWM, YTO Ha GOpTy cygHa B COOTBETCTBYHOLLEN FOTOBHOCTU
HaxoAMUTCA 3aracHOW KnanaH.
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3.18.8 Kaxabi npefoxpaHvTenbHbIA KnarnaH, YCTaHOBMEHHbIN Ha Fpy30BOM €MKOCTH,
JOImKeH ObITb coeaMHEH C ra300TBOAHOW CUCTEMOMW.

3.18.9 Npn ogHOBpPEMEHHOM MepeBo3ke rPy30B, KOTOpble MOryT BCTYMaTb B OMacHyHo
peakuMio  Apyr  CApyroM, [ofbkHa OblTb  yCTaHOBEHa  He3aBuMCMMasi  cucTema
npeaoxXpaHUTErbHbIX KNanaHoB 418 Kaaoro rpyaa.

3.18.10 [penoxpaHuTenbHble KranaHbl W TpybonpoBOAbl OOMKHbI yCTaHaBNMBATLCS
Taknm 06pa3oMm, YTOObI XKMOKOCTb HE MOrMa CKanMBaTbCA B MPEAOXPaHUTENbHbIX KnanaHax unm
BONN3UN HUX.

3.18.11 [lpenoxpaHuTenbHble KranaHbl AOMKHbI OblTb  pacrofioKeHbl Ha rpPy30BOW
€MKOCTM TakmuMm 06pa3oMm, 4Tobbl OHM OCTaBanuCb NOA4 AENCTBMEM ra3oBov hasbl rpysa npu
KpeHe 15° n gnddeperHte 0,015L (L — cm. onpegeneHne Buactn Il «Kopnyc» [Npaeun
Krnaccudpukaumm).

Mpy 3TOM JOrmMKHa NpUHMMaTLCA BO BHUMaHWe pekoMeHgaums MAKO Ne 150 (May 2017),
OOKyMeHT foctyneH Ha cante MAKO www.iacs.org.uk.

3.19 JononHutenbHas cucTteMa MOHMXEHUS JOaBnNeHus AnA perynupoBaHus
YPOBHS XXNOKOCTW.

3.19.1 Kaxgas rpysoBas eMKoCTb, ecrin Tpebyetca B 3.22.4.2, OOkHa ObiTb
obopyaoBaHa [OOMOMHUTENbHON CUCTEMOW MOHWXEHWUS [aBrieHus AN  npeaoTBpalleHus
nepenoriHEHNs rPy30BOM €MKOCTU B f0O0M MOMEHT CHWKEHVSI OaBMEeHUS B YCIOBUAX MoXapa,
Kak ykasaHo B 3.6. Takas cuctema ormkHa COCTOSITh:

1“3 npegoxpaHWTEnbHOro KnanmaHa (krnamaHoB), AaBreHve nogpbiBa  KOTOPOro
OTPErynupoBaHoO Ha 13bbITOYHOE AaBrieHne NapoB rpysa nNpu cneundukaLmMoHHON TeMneparype,
ykasaHHoW B 3.22.4.2;

2 Tam, rge HeobxoaMmMo, — M3 OTK/OYAKOLWEro YCTponcTBa, obecnedvBatoLero
npekpaLleHne paboTbl CUCTEMbI B OObIMHOM pexmMme. JTO YCTPOMCTBO AOIMKHO BKMOYaTh B cebs
nnaBkve anemeHTbl, nnaeswpmecs npn Temnepatype 98 — 104 °C v npuBoasLumne B AeNCTBYE
npegoxpaHuTenbHbIA KnanaH (knanadbl), ykasaHHble B 3.19.1.1. NMnaBkue anemeHTbl AOMMKHbI
pacrnonaratbcsa BONM3n NpeaoxXpaHUTENbHOrO KnanaHa (KranaHoB).

YkazaHHOe OTKMvaloLlee YCTPOMCTBO [OOMKHO ObiTb He3aBUCKMMbIM  OT 0BLLECYA0BOrO
WCTOYHUKA 3HEPTUN.

[ononHuTtenbHaa cuctemMa MOHWXKEHWS AaBMneHus JorkHa ObiTb paboTocrnocobHon npu
rnoTepe SHepruun, ecrnv NPeLyCMOTPEHO CHABXXEHWE et0 YKa3aHHOro yCTPOMCTBA.

3.19.2 O6was nponyckHas CnocCOBHOCTb AOMOSMHUTENBHOM  CUCTEMbI  MOHWXKEHWSA
OaBneHus npy gaeneHuu, ykazaHHom B 3.19.1.1, normkHa ObITb HE MeHee

Q = FG'A%82, (3.19.2-1)
roe Q — MuHuMmanbHas TpeBGyemas nponyckHas cnocoGHOCTL Bbinycka BO3dyxa, MS/C, NPy CTaHAAPTHBLIX
ycnoswusix 0 °C n 0,1013 Ma;
G' — ra3oBbIin KO3(hOULMEHT, onpeaensieMbli no opmyrne
r_ 124 7 )
G = rrrT—— VZT' /M, (3.19.2-2)
rae  pgp — OTHOCUTErbHasA NIOTHOCTb XUAKON (hasbl rpy3a B YCIOBUSX MOHWDKEHNS AaBIeHns
(pg = 1 Ang npecHow BoAabl);
m = - di/dpr — PaAVEHT NOHKEHWS SHTaNbNUN XUOKON hasbl rpysa B 3aBUCMMOCTU
OT MOBbLILLEHNA MNIIOTHOCTU XUAKOW asbl rpysa, KIDK/Kr, BYCMOBUSIX MOHUXEHWS
OaBrneHust.

[nsa yctaHoBOK C AaBrieHvem He Bbiwe 0,206 MlMa mMoryT ncnonb3oBaTbCa 3HaYeHus m,
npviBeaeHHble B Tabn. 3.19.2. [insi rpy30B, He yka3aHHbIX B Tabn. 3.19.2, u Ans ycTaHOBOK
cbonee BbLICOKMM [aBMEHMEM 3HAYeHUe m [OIDKHO ONPEedensaTbCa ucxods U3
TEPMOOMHAMUYECKUX XapaKTEPUCTVIK py3a;

i — QHTanNbMUS XXUAKOTO rpy3a, KIx/kr;
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T — TemnepaTypa, B rpapgycax KenbBvHa, B YCMOBUSIX MOHWXKEHUS JABMEHVs, T.e. npu
JaBreHWM nogpblBa, Ha KOTOpOe OTPErynMpoBaH MpPeaoXpaHUTENbHbIA — KnanaH
[OMOIHUTENBHON CUCTEMbI MOHVXKEHWS| AaBMEHUS;

F,A L,D,ZnM —cm. 3.21.1.2.

Tabnunuya 3.19.2

py3 m
Asor 400
AmvMmnak 6e3soaHbIN 3400
ByTtaguneH 1800
ByTaH 2000
BytuneH 1900
MetaH 2300
Okucb nponureHa 1550
MponaH 2000
MponuneH 1600
Xropu1CTbIv BUHUI 900
XropucTbIn MeTUn 816
OtaH 2100
StuneH 1500

MpwnmedyaHu e . 3Ha4eHns m NpuBeaeHsbl Ans gasneHun He Boilwe 0,206 MlMa.

3.19.3 Ecrm B cootBetctBMM ¢ 3.19.1.1 TpebyeTca M3MEHUTb  PeEryrnmpoBKy
npeaoxpaHuTenbHbIX KNanaHoB, OHa AOSMKHA COOTBETCTBOBAaTL TpeboBaHusim 3.18.6.

3.194 B kadecTtBe npemoxpaHuTenbHbIX KnanaHoB (cM. 3.19.1.1) mMoryT Mcnornb30BaTbCs
KranaHbl, yka3aHHble B 3.18, npu yCrnoBun, YTO AaBMNEHWe peryrivpoBKM 1 COCOBHOCTb MOHKEHUS
OABMNeHNs COOTBETCTBYHOT TpebosaHusim 3.19.

3.195 Bbinyckaembln  ra3  OT NpeaoxpaHUTErbHbIX — KnanaHOB — AOMKEH  OTBOAUTLCA
B ra300TBOAHY0 cucTemy (cm. Tarke 3.18.8, 5.2 n 5.3).

3.20 Cucrema 3aWwmThl OT Bakyyma.

3.20.1 py3oBble EMKOCTM He TPebyT 3aluTbl OT BaKyyMa, €CliM OHW paccyMTaHbl Ha
Pa3HOCTb HAPYKHOTO W BHYTpeHHero pAaerneHuns Boiwe 0,025 Mla, a Takke CnocobHbl
BblAEPXMBATb MaKCUMarbHY0 Pa3HOCTb MEXIY HapyXHbIM W BHYTPEHHUM OaBreHneM rpy30BOW
€MKOCTH, KOTopasi MOXET BO3HMKHYTb MPW HauMBbLICLLMX CKOPOCTSX BbIrpy3ku 6e3 BosBparta napa
B rpy30Bble EMKOCTU Uy MPY UCNOb30BaHUN CUCTEMBI OXINaXXAEHNS rpy3a.

3.20.2 "py30Bble eMKOCTK, 4N KOTopbIX TpebyeTcs cornacHo 3.20.1 3awmTta OT Bakyyma,
OOIKHbI BbITb 060PYA0BaHbI:

OBYMSI HE3aBMCUMbIMK [aTyvkaMn [OaBfeHust ONa  nogadvs  aBapuiHOrO  curHanma wu
rocrnenyoLlen OCTaHOBKM BCACbIBaHWS XXWOKOrO M ra3aoobpasHoro rpysa u3 rpy3oBOM €eMKOCTH, a
Tawke npekpalleHns paboTtbl oxnaxgatolero obopyooBaHWs, €Cn OHO YCTaHOBMEHO, Mpu
OABMNEHNM MeHbLLEM, YEeM pPasHOCTb MEXOy HapyKHbIM UM BHYTPEHHVMM [aBfeHVeM [pPy30BOW
€MKOCTU; UInn

BaKyyMHbIMM NpeaoXpaHUTENbHbIMM KrnanaHamm ¢ NPoMYyCKHON CrIOCOBHOCTLIO MO rady, paBHOWN
He MeHee MaKCUMarbHOW CKOPOCTY BbIFPY3KU PY30BOM €MKOCTM, OTKPbIBAOLLMMKCS MPW SaBieHun
Bonee HU3KOM, YeM PasHOCTb MEXAY HAPY>KHBLIM U BHYTPEHHUM AaBMEHUEM MPY30BO EMKOCTU; UMK

APYrMMm crcTeMamm 3aLmThbl OT Bakyyma, 0ogobpeHHbIMu Pervctpom.

3.20.3 BakyymHble npenoxpaHuUTEnbHbIE  KnanaHbl  AOPKHbI - obecnedvBaTb  nogady
B MPY30BYI0 EMKOCTb MHEPTHOMO rasa, NapoB Mpy3a Unn Bo3gyxa U OOSMKHbI OblTb YCTPOEHbI TakuM
06pa3oM, 4ToObl CBECTU K MUHMMYMY BO3MOXHOCTb NMONagaHus BOAb! UK CHera.

Ecnn npu cpabatbiBaHnM BakyyMHbIX NPeAOXPaHUTENbHbIX KanaHOoB B rPy30BYHD €MKOCTb
nogaroTcs napbl rpy3a, OHW He AOSMKHbI NOCTyNaTh M3 TPyOOoNpoBo4a OTBOAA MapOB.

3.204 Cucrema 3awmtbl OT Bakyyma [OmpkHA OblTb MCMbiTaHa B AENCTBUM  Mpu
npeanMcaHHOM OaBreHnu.
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3.21 Pa3mepbI npegoxpaHuUTerbHbIX KnanaHoB.

3.21.1 MpenoxpaHuTenbHble KrnanaHbl KaXKaow rpy30BoM eMKOCTU LOMMKHbI MMETL OBLLYtO
MPOMNYCKHYHO CMOCOBHOCTb, 06EeCneYMBatoLLYy0 HaMBONbLLYIO 13 NPUBEAEHHBIX HKE BENWUYMH, Npu
3TOM JaBneHne B rpy30BON EMKOCTU He AOSMKHO npeBbiwaTe MARVS 6onee vem Ha 20 %:

A MakcumarnbHasi NpPOU3BOAUTENBHOCTE CUCTEMbI  3aMOfMHEHUS  PY30BOWM  EMKOCTU
WHEPTHBbIM ras3oM, €crnv MakcumarnbHoe pabodee OaBreHne B CUCTEME MHEPTU3aUMM rpy30BbIX
emkocTen npesbiaeT MARVS rpy30BbIX EMKOCTEN; UK

2 MaKcMMarbHbI - pacxoq MapoB, 0OpasyloLMXCA B rpy30BOM €MKOCTU B YCIOBUSIX
noxapa, onpeaensiembli no cneaytowen opmyre:

Q = FGA®®?, (3.21.1.2-1)
roe Q — MuHuManbHas TpeGyemas nponyckHasi cnocoGHOCTL BbiNycka BO3dyxa, MS/c, NPy CTaHAaPTHBIX
ycnosusx (0 °C 10,1013 Mra);
F — koadbdu1UmMeHT BO3OEVCTBUS NoXapa Ans rpy30BbIX EMKOCTEN Pa3nuyHbIX TUMOB:

1— ans emkocTen 6e3 M30MALMK, PacnonoXeHHbIX Ha nanyoe;

0,5 — Ans emkocTen, pacnonoXeHHbIX Hag nanybon, ecnu msonauma opobpeHa Pernctpom.
OpoOpeHvie  [OMKHO  OCHOBbLIBAaTbCSI HA  WCMOMNb30BaHWM  OMHECTOMKUX  MaTepuarios,
TENNONPOBOAHOCTU U30MALMK N €€ YCTONYMBOCTU MPW BO3OENCTBUN NOXApPa;

0,5 — ons BknagHbIX eMKocTen 6e3 N3onALMK, YCTaHOBIEHHbBIX B TPHOMAX;

0,2 — [Onsa BKMafHbIX eMKOCTEN C M30MsAUMEN, YCTAHOBIEHHbIX B TPOMax (Mnv Ans BKNagHbIX
emKocTeln 6e3 N30NALMK, YCTaHOBIEHHBIX B TPHOMaX, MMEOLLIMX U30IALMIO);

0,1 — Ansi BKNagHbIX EMKOCTEN C M30MALMEN, YCTaHOBIEHHBIX B MHEPTU3NPYEMbIX TPOMax (Mnu
AN BKNaOHbIX  eMKkocTe  6e3  u30MnsuvW,  YCTAHOBIEHHBIX B MMEKOLMX  U30MSLUMIO
VHEPTU3MPYEMBIX TPIOMaX);

0,1 — ans MemGpaHHbIX 1 NonyMeMBpaHHbIX EMKOCTEN.

[na BKNagHbIX TPY30BbIX €MKOCTEN, YaCTUYHO BbICTYNAOWMX HaA OTKPbITbIMU Nanybamu,
KO3(hMLMEHT BO3OENCTBUA MOXapa OOKeH ObITb onpedeneH Ha OCHOBE y4yeTa 3HaveHun
MnroLLaamn NoBepxXHOCTU Haf nanybor n nog nanyooi.

G — ra3oBbli KO3hhULMEHT, onpeaensembIv No crneaytoLen hopmyrne:
12,4
G = E,/ZT/M, (3.21.1.2-2)
raoe T — TemnepaTypa, B rpagycax KenbBuHa, B ycroBusix copoca aasnenus, T.e. 120 % BenuuuHbl
OaBneHns, ABNSIOLLErocs YCTaHOBOYHLIM JaBfieHneM NpeaoXpaHNTENbLHOTO KranaHa;
L — ypenbHasi TennoTa napooOpasoBaHus rpysa, MCrapsioLlerocs B ycroBusix cbpoca
naBnenns, KIDK/Kr;
D — nocTosiHHas, onpedensietcs no T1abn. 3.21.1.2 B 3aBACUMOCTM OT K — OTHOLUEHMS

yOernbHOM TENMOEMKOCTY ra3a Npy NOCTOSHHOM AaBIeHNY K yAerbHON TENoeMKOCTY rasa
npv NOCTOSiHHOM o6beme. Ecrin 3Havenve K HemssecTHo, D = 0,606;

Z — KO3(hMUMEHT CKMMaeMoCTV rasa BYycnoBusx cbpoca pfasrnieHus. Ecnm  3HayeHue
HeW3BEeCTHO, NpUHUMaeTca Z = 1;

M — moneKynspHas macca BeLLecTBa;

A — nnowanb HapyXHOW MOBEPXHOCTV [PY30BOW EMKOCTW, M2, [N pasfnuyHbIX TUMOB

€MKOCTEMN, KaK NokasaHo Ha puc. 3.21.1.2.

Tpebyemass Maccosasi MpOMyckHasi CrocoBGHOCTb MPEAOXPaHMTENILHOMO YCTPOMCTBa MO
BO3AYXy ornpeaensieTcs no crneayowein opmyrne:

Mai‘r = Qpai‘r: - (32112‘3)

KI'
C

roe Pair — MNMOTHOCTbL Bo3Ayxa npu 273,15K 1 0,1013 MMa npuH1umaeTcs pasHoii 1,293 kr/mS,
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Tabnuuya 3.21.1.2

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 — —
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nckntoyaemasn L )

< L 10

lNpuamaruyeckne TaHkn

Cdepuyeckne nnu uunuHapuyeckne
rpy30Bble eMKOCTU CO cchepuyecknmu,
nonycgepn4eckumm nnu
ANNUNTUYECKMMU BbINYKNbIMA
OHULLAMK.

Mnowans A NnpMHUMaeTca paBHON
NOJSTHOM NNoLLaan Hapy>KHON
NMOBEPXHOCTU rPY30BOA EMKOCTH.

MpuamaTtnyeckue rpy3oBble eMKOCTU. [INs npuaMaTUyYeCcKuX rpy30oBbIX
€MKOCTEW paccTosiHME MeXAY NOCKUM AHOM EMKOCTM 1 ONOPHOM
nany6oi JomkHO ObITe He 6onee Ly,;n/10, npn atom nnowaas A
NPUHMMAaETCs PaBHOW MIoOLLaAN HAPYKHOW NMOBEPXHOCTU MUHYC
nnoLagb NIoCKOW NOBEPXHOCTU OCHOBaHWs. Ecniv ons npuamaTnyeckmx
rpy30BbIX EMKOCTEN pacCTOsiHNE MeXAy MIOCKUM HOM €MKOCTU U
nany6own 6onbLue, Yem L,i,/10, To A NpMHMMaeTCsi paBHOWM MNOMHON
nnowaan HapyXHon NOBEPXHOCTM TaHKa.

[Ins npMamaTuyeckmx rpy30BbIX eMKOCTeN 3a Ly, NPYHUMaeTcs
MEeHbLUWIA NO FOPU3OHTaNn pasmMep NrI0CKOro AHa TaHka. [ns KOHUMYEeCKNx
rpPy30BbIX EMKOCTEN, KOTOPbIE MOTYT MCNOSb30BaTbCS B HOCOBOW YacTu
CyAHa, 3a Ly,j, NPYHUMAETCHA MeHbLUEee 3Ha4YeHNe U3 ANVHbl U cpeaHen
LUMPVHBI EMKOCTW.

D277

W

[IByXbEMKOCTHbIE rpy30Bble EMKOCTMU.
[na OByXbEMKOCTHbIX IPy30BbIX EMKOCTEW, PacronoXeHHbIX OT ONOpHOW nanybbl Ha paccTosHuM Gonee ogHon
aecston guameTpa D/10, nnowaab A NpMHMMaeTCs PaBHOW MOMHOWM MIIOLLAAN HAPYKHOW NOBEPXHOCTN EMKOCTMW.

¥ o
SO

MCKIBOYAeTCH ]

MpV roprM3oHTanNbHOM PACMONOXEHUN LIMIIMHAPUYECKUX TPY30BbIX EMKOCTEN YacTb MOBEPXHOCTM UCKIMIOYaeTCs,
€CINY paccTosiHNe Mexay eMKOCTIMU M OnopHOW nanyboi cocTaBnsieT MeHee odHON gecaTon anameTtpa D/10

Puc. 3.21.1.2
Mnowagu pacyeTHOM NOBEPXHOCTMU
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3.21.2 Mpn onpegeneHMn NpOMyckHOM CnocobHOCTW, ykasaHHom B 3.21.1, cneayet
yunTbiBaTb  MPOTUBOAABIIEHME B ra3ooTBOAHbLIX — Maructpansax. [loHwkeHne  paBreHus
B ra300TBOAHOM TpybonpoBoOAe, MAayLWeM OT rpy30BOM €MKOCTU K BbIMyCKHOMY OTBEPCTMIO
npegoxpaHUTeNbHOro KnanaHa, He JOSMKHO npeBbiwath 3 % YyCTaHOBOYHOro AaBrneHns KranaHa.
B oTHOLLEeHWM HeperynupyeMbIxX NpegoxpaHnTENbHbIX KrianaHoB NPOTUBOAABINEHUE B BbiMyCKHOM
Tpybonposoae He [ormkHO npeBbiwaTte 10 % n3BbITOYHOrO AaBNEHMS Ha BMYCKHOM OTBEpPCTUM
NpeaoXpaHUTENbLHOTO Knanaxa, NogcoeaMHEHHOro K Tpybam anst oTBoga napos, 06pasytoLmxcs
noAa BO3AeNCTBMEM MOXapa, Kak ykasaHo B 3.21.1.2.

3.21.3 OO6uwasa nponyckHasi CNOCOBGHOCTb YCTPOWCTB MOHMXEHUSA AaBreHus Ang
Mexb6apbepHbIX NPOCTPAHCTB BKNadHbIX FPy30BbIX €MKOCTEM Tuna A, onpegensieTca no

dopmyne

Qsa =344c -V, (3.21.3)

roe Qsq— MuHUMarnbHasi TpebGyemasi nponyckHasi crocoGHocTb Bbinycka Bo3gyxa, Mm3/c, npw
cTaHgapTHbIx yenosumsax (0 °C n 0,1013 Mrla);
A, — pacyeTHas nrowiasb TPeLLVH, M?;

T
AC = Z SL,
8§ — MakcumanbHas LLUNPUHA TPEeLUnH, M;
5= 0,2t;
t — TOonwmMHa NaHenun JMCToBOro dfieMeHTa aHuwa prSOBOVI €MKOCTH, M;
L — pacyeTHaa AOnunHa TpewuHbl, M, paBHada AOuaroHanu HaubonblLEen naHenu nUCTOBOroO

aMNeMeHTa JHuLLa rpy30BON EMKOCTH, KakK yKkasaHo Ha puc. 3.21.3;
— MaKcuMarnbHasi BbiICOTa XXUOKOCTU Bbille AHuwa emkoctu nitoc 100-MARVS, m;

p — MNMOTHOCTb MpoOAyKTa BXXWAKOW caze, Kr/mM3, mMpu 3agaHHOM [aBrieHun cpabaTbiBaHus
npeaoxXpaHNTeNbHbIX YCTPONCTB MexbapbepHOro NpoCTpaHCTBa;
p, — NMOTHOCTb MapoB npoAykTta, kr/mM3, npu 3ajaHHOM [aBneHWu cpabaTbiBaHus

npeaoxXpaHUTEnbHbIX YCTPONCTB MexbapbepHoro npoctpaHcTea 1 Temnepatype 0 °C;
MARVS — makcumanbHO [JonycTumoe pfasrieHve cpabaTbiBaHus NpefoXpaHUTenbHOro  knanaHa
rpy3oBoi emkocTtu, Mla.

)’g ! : banxa

| (&) !
Tanens nucmMoaozo anemeHma
Oruwa eMKocImu
bxs

— -
Pebpo xecmxocmu

Puc. 3.21.3
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3.22 Mpenenbl 3anonHEHUs rpy30BbIX EMKOCTEN.

3.22.1 MakcumanbeHbIl ~ Npeden  3anofiHEHWA  PY30BbIX  €MKOCTEeW  JOSTKEH
onpeaenaTtbca Taknum obpas3om, 4ToObl NPOCTPAHCTBO, 3aHMMaeMoe napamu rpysa, UmMeno
npv pacyeTHOM TemnepaTtype 06beM, NO3BONAIOLLMNAL

.1 pasmecTutb NpnbOpPbLI, TakMe Kak yCTPONCTBA N3MEPEHUS YPOBHA N TeMNepaTypbl;

.2 obecneuntb Ob6beMHOe paclwuvpeHue rpysa B AuanasoHe Mexay pacyeTHbIM
JaBneHneM U [JaBfieHMeM MaKkCMMaribHOro OTKPbITUA NpefoXpaHUTENbHbIX KrianaHos,
yKasaHHbIM B 3.18.1;

.3 obecneunTb 3KCMMyaTauMOHHbIA 3anac, UCKMOYaoLWMA nepenofiHeHne C y4eToMm
obbema KuOKOCTW, NOCTynaloLWen B rpy30Bble E€MKOCTM MOCMe 3aBepLUeHUs Morpysku
c ydyetom 3.17.4.1 n nocne cpabaTbiBaHWs KIanaHOB aBapUMHOIO OTKITHOUEHUS.

basoBbiM 3HauyeHvem ana  npegena 3anonHeHus  (FL) rpy3oBblX €MKOCTeWn
apnsetcd 98 % npu pacyeTHOM TemnepaType, YykasaHHoM B 3.22.4. WcknwoyeHus wu3s
BblLLENEPEYMNCNEHHOr0 BO3MOXHbI MPY YCNOBUM BbINONHEHNS TpeboBaHum 3.22.2.

3.22.2 MoxeT ObITb JonyweH npegen 3anonHeHus, npesbiwatowmnn 98 %,
B YCNOBMSIX KpeHa W gudpdpepeHTa, ykasaHHbix B 3.18.10, a Takke C Y4eTOM
pekomeHgaumm MAKO Ne 149 (May 2017), gokymeHT poctyneH Ha caunte MAKO
WWW.iacs.org.uk, npy cobniogeHm cnegyowmx yCroBuii:

.1 KOHCTpyKUMSA rpy30BOM E€MKOCTM WCKIOYaeT BO3HMKHOBEHWE W30NMPOBAHHbIX
KapMaHOB, 3arofiHeHHbIX napamu rpyaa;

.2 BXOOHOe OTBepCTUe MNpedoXpaHUTErbHOro KnamnaHa Bcerga OCTaeTcsl B 3aHATOM
napamu NpocTPaHCTBE;

.3 obecneyeH 3anac Ans 06bEMHOro pacLUMPEHUs KXWOKOrO rpy3a BCReacTBue
yBENUYeHUss OaBneHus  OT MakCMmaribHO  [OMYyCTUMOrO  YCTaHOBOYHOIO  JaBfeHus
npegoxXpaHUTENbHOro KranaHa [0 [OaBrfieHUs MOJSIHOrO OTKPbITUSA, COOTBETCTBYIOLLEro
NPOMyCKHOM CNOCOBHOCTK, Yka3aHHoM B 3.19.2;

4 3KCNnIlyaTaumnoHHbIV 3anac cocTaBnsieT kak MuHUMym 0,1 % obbema eMKOCTY;

.5 y4TeHa TOYHOCTb M3MepUTENbHbLIX NPUOOPOB, TaKUX Kak YCTPOMCTBA W3MEPEHMS
YPOBHEN 1 TeMnepaTypsbl;

.6 HeCMOTps Ha BbinofHeHne 3.22.2.1 — 3.22.2.5 npegen 3anosfiHEHUS rpy30BOK
€MKOCTU Npu pac4yeTHOM Temnepartype, npesbiwatowmnn 99,5 %, He gonyckaeTcs.

3.22.3  MakcumanbeHbIi npegen 3anonHeHus (LL), 4O KOTOPOro rpysoBasi eMKOCTb
MOXeT ObITb 3anonHeHa onpegenseTca no opmyne

LL = FL?)—R, (3.22.3)
L
roe LL — BbIpaxeHHbIn B % npepen 3anofiHeHWs, KOTOpbI paBeH MaKCMMarbHO [OMyCTUMOMY

06beMy XMAKOro rpysa, OTHECEHHOMY K 06beMy eMKOCTM, 4O KOTOPOro rpy3oBasi eMKOCTb
MOXeT ObITb 3arpyeHa;

FL — BblpaxeHHbIn B % npegen 3anofiHeHWsi, paBHbI MakCMmaribHOMy OObemy XMAKOCTU
B rPY30BOM €MKOCTM MO OTHOLUEHWIO K obLiemy obbemy €eMKOCTW, KOrAa >KUAKAN rpy3
AocTuraeT pacyeTHON TeMnepaTtypbl, ykazaHHou B 3.22.4;

pr — OTHOCUTErNbHasA NMOTHOCTL rPy3a Npu pacHeTHOW TeMnepaType;

p, — OTHOCUTENbHas NNOTHOCTL rPy3a Npu TemnepaTtype v A4aBrneHnn norpysku.

3.22.4  Tllog pacyeTHOW TemnepaTypour B HACTOSILLEN rfaee nogpasymMmeBaeTcs:

.1 TemnepaTtypa, COOTBETCTBYWOLlaa [JaBfeHUO MNapoB rpy3a, Ha KoTopoe
OTperynupoBaH NogpbiB NPeaoXpaHUTENbHbIX KnanaHoB, ecrin OTCYTCTBYET perynmpoBaHue
Temnepartypbl 1 JaBNeHUa NapoB rpysa, ykasaHHoe B pasf. 4;


http://www.iacs.org.uk/
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.2 Temnepartypa rpysa no OKOHYaHUM NOrpy3Ku, B MpoLiecce TPaHCMOPTUPOBKA UMK
BbIrPY3KW, CMOTPS NO TOMY, YTO BbILLE, €CNN NPegyCMOTPEHO perynupoBaHne Temnepatypbl
W JaBreHusi NapoB., ykasaHHoe B pa3f. 4. Ecnv Takaa Temnepatypa JocTuraeTcs B rpy3oBom
€MKOCTU Mpu ee MOMHOM 3arnofiHeHUW npexae, 4YeMm rpy3 [OCTUrHET TemnepaTypbl,
COOTBETCTBYIOLEN [aBfeHU0 napoB rpy3a, Ha KOTOpPOe OTperynupoBaH noapbis
npeaoXpaHUTEerNbHbIX KnanaHoB, cornacHo TpeboBaHuam 3.18, aormkHa ObiTb yCTaHOBNEHA
JOnNosHUTENbHas cuctema npegoxpaHuTenbHbIX KnanaHoBs B COOTBETCTBUM
¢ TpeboBaHmsmn 3.19.

3.225 [lo cornacoBanuio ¢ Peructpom pgonyckaetcss 3anofiHeHWe rpy3oBbIX
emkocTen Tuna C B COOTBETCTBUM C (POPMYIION, NpuBeaeHHoN B 3.22.3, rAe B KayecTBe pp
NPUHUMAaETCA OTHOCUTENbHAA MMOTHOCTb rpy3a NpW HauBbICWIEN TemnepaType, KOTOpPOW
MOXET OOCTMYb rPy3 MO 3aBepLUEHUN NOrpy3kn, BO BpeMsA NepeBo3kn Nubo npu pasrpyske,
npyv YCrOBUSIX pacYHeTHbIX BHEWHWX TemnepaTyp, onucaHHbix B 4.1.3. TpeboBaHue
HaCTOALWEro MNyHKTa He NpMMEHsieTCs K MpoAyKTam, ANs NepeBO3KM KOTopbiX Tpebyetcs
cyaHo tuna 1G.

3.22.6  Ha cygHe pomkeH 6bITb JOKYMEHT, yKa3blBaloLUA MaKCUManbHO 4ONyCTUMbIe
npegenbl 3anofiHEHMS AN KaXO0W rpy30BOM eMKOCTM M AN Kax4oro nepeBo3MMOro rpysa
npy TemnepaTtypax, BO3MOXHbIX B YCIOBWUSIX MOFPy3KM, a Tawkke [Afs MakCcMMarbHOW
pac4yeTHOM Temnepatypbl. B nepeyHe AOMKHbI ObITb TakKe ykasaHbl 3HAYEHUSA AaBreHUs
nogpbiBa, Ha KOTOpble OTPErynuMpoBaHbl MpedoXpaHuTeSibHble KhanaHbl, BKo4Yas
Tpebyemble B 3.19. lNepeyveHb JomkeH ObITb 00006peH Pernctpom n nocTostHHO XpPaHUTLCS
Ha cygHe.

3.23 Cuctema aBapuinHoro otknouveHus (ESD) onepauuni ¢ rpysom.

3.23.1 [omxHa OblTb NpegyCcMOTpPEHa CMCTEMA aBapUMHOIO OTKITHOYEHUST onepauuni
C rpy3oM, npekpallarowasa AOBWKEHWe MNOoTOoKa rpysa B Clydae 4YpesBblHanHOW CcuTyauuu,
nnbo B Mpegenax cygHa, NMbO B crydae nepegayy rpysa Ha cygHo wunu Ha ©Geper.
KoHcTpykumsa cuctembl ESD  pgomkHa npefoTBpalliaTe BO3MOXHOE pasBUTME CKadKoB
OaBneHus (rmgpaBnnyeckmx ygapos) B TpybonpoBogax ans nepegaydm rpysa (cm. 3.23.6).

3.23.2  BcnomorartenbHble cUCTEMbI 415 MOATOTOBKU rpy3a, B KOTOPbIX UCMNOMb3YOTCA
TOKCUYHbIE U BOCMNSTAMEHSOLWLMECH XNOKOCTU, UM Napbl, AOSPKHbI paccMmaTpuBaTbCa Ang
uenen cuctembl ESD Kak rpysoBble cucTembl. HeT HeobxoaMMOCTM BKNOYaTh B OYHKLMK
cuctembl ESD cucTeMbl OXnaXaeHWsa HEenpsiMoro AeWCTBUd, UCMOSb3YoWne MHEPTHoEe
CpeacTBo, Hanpumep, asorT.

3.23.3 Cunctrema ESD pormkHa npuBOAUTLCA B AENCTBME PYYHbIM CMOCOGOM U
aBTOMATMYECKN, KaK YyKa3aHO B nepeyHe cnocoboB MpuBeAEeHUS CUCTEMbl B AENCTBME
B1abn. 3.23.7.3. Jliobble wHble cnocoObl MpuBEeOeHMs CUCTEMbI B OEWCTBUE [OOJDKHbI
BKMNto4aTbCs B cuctemMy ESD nuvwb npu ycrnoBuKM, 4YTO TaKoe BKIIOYEHWE He CHUXaeT
3KCNyaTaumoHHYH rOTOBHOCTb Y HAAEXHOCTb CUCTEMbI B LIESTOM.

3.23.4 CynoBble cuctembl ESD [OMmkHbl MMEeTb B CBOEM COCTaBe JIMHUIO CBSA3U
«cyaHo — 6eper» B COOTBETCTBUM C NPU3HAHHLIM CTaH4APTOM.

3.23.5 Ha nocty ynpaBneHua rpysoBbiMU oOnepauuvsMv M Ha XOOOBOM MOCTUKE
OOIMKHbI ObITb NPeayCMOTPEHbl PYHKLUMOHAarbHbIe BI10K-CXeMbl cuctembl ESD 1 CBA3aHHbIX
C Hel cuctem.

3.23.6  TpeboBaHus K knanaHam cuctembl ESD.

3.23.6.1 TepmuH «knanaH ESD» o3HadaeT ntobor knanaH, paboTtatowmin B cucteme ESD.

3.23.6.2 KnanaHbl ESD gomkHbl ynpaBnaTbCA OUCTAHUMOHHO, NpUHaAneXxaTtb K Tuny
OTKa30yCTOMYMBbLIX B 3aKPbITOM COCTOSIHMM (OCTaBaTbCs 3aKpPbITbIMM B Cliyyae yTpaTbl
npuBOAsLLEN B AENCTBUE 3Hepruu), obrnagatb BO3MOXHOCTbO MECTHOrO 3aKkpblBaHMWS
BPYYHYIO U MMETb HaAeXHoe YCTPOWCTBO yKasaHusA cTaTyca KnanaHa (3akpbIT-OTKPbIT).
B kayecTBe anbTepHaTMBbl MECTHOMY 3aKpbiBaHWIO BPy4YHylO KnamnaHa ESD moxeT ObiTb
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NCMNoSb30BaH ynpasnsiembIn BPYYHYIO OTCEYHbIN KnanaH, pacnosioXKeHHbIN
nocnegoBatesibHO C KnanaHom ESD. PyyHoM knanaH AofmkKeH pacnonaratbCs psaom
¢ knanaHom ESD. [domxkHa 6biTb NpeaycMoTpeHa BO3MOXHOCTb COXPaHSITb MOA KOHTPOMEM
OCTaBLUYKOCS B TPYOONPOBOAE XMAKOCTb B Cllydae 3akpbiBaHUA KnanaHa ESD, koraa py4Hon
KranaH Takxke 3akpbiT.

3.23.6.3 Knananbl ESD B TpybonpoBogax Ans >XMAOKOCTU [OOSMKHbI 3aKpblBaTbCA
NOSTHOCTLIO NMNaBHO B TedeHue 30 cek nocne nonyvyeHus ynpasnstoLwero curdana. Ha cygHe
OOIDKHA WMMETbCA B Hanuumm WHgopmaumsi 0 BpeMeHn cpabaTtbiBaHUS KnanaHoB WM KX
3KCNIyaTauMOHHbBIX XapakTepucTukax, AOIMKHO OblTb BO3MOXHbIM MNPOBEPUTL BpeEMS
3aKpblBaHWA KnanaHa, a Takke NoOBTOPSIEMOCTb.

3.23.6.4 Bpems 3akpblBaHWS aBapuUMHOro kKranaHa, ykasaHHoro B 3.1 u 3.2 yactu VI
«KoHTpOnbHO-n3mepuTeneHble ycTponcTeBay (T.e. Bpemsi OT MOMyvYeHust ynpaBfsioLLEero
curHana go nosiHOro 3akpbiTUS KranaHa) He AOSMKHO COCTaBnATb 6onee Yyem

3600U/LR,c,

He3arnosHeHHbI 06beM TaHKa, NPW KOTOPOM noaaeTcs curHar, me;
MaKkcuMarnbHas CKOpOCTb MOrpy3ku, cornacoBaHHas Mexay CyaHoM U GeperoBbim
cpeacteom, m3/vac.

roe U
LR

CkopocTb norpysku AormkHa 6biTb OTperynvpoBaHa C Lenblo OrpaHvyeHuss OaBneHus,
BO3HMKAIOLLEro npu rugpasnvMyeckoM Yyaape BCreAcTBME 3akpbliBaHWA KranaHa, o
NPMEMNEMOro YPOBHS C y4€TOM rPy30BOro LWfaHra unu cteHgepa, cyaoBbiX U 6eperoBbix
cuctem TpybonpoBoaoB, eCriv NPUMEHNMO.

3.23.6.5 Ha kaxgom n3 coeanHUTENbHbLIX NaTpyOKoB MaHudonbaa «cyqgHo — Beper» m
«CyOHO — CyOHO» [OOMKeH ObITb npegycMoTpeH oauH knanaH ESD. CoeguHuTenbHble
naTpyokn rpy3oBoro mMaHudonbaa, He UCronb3yemble Ans nepedadv rpysa, OOMmKHbl ObiTb
3aKpbITbl  MyXUMK  pnaHuamy, BblOEPKMBAKOLWMMU  pacyeTHoe [JaBfeHue CUCTEMbI
TpyOONpoBOAOB.

3.23.6.6 Ecnm knanaHbl rpy3oBOW CUCTEMbI SBAAOTCA Takke KrnanaHamm ESD, TO
OOIMKHbI MPUMEHATLCA TpeboBaHMS HaCTOALLEN IMaBbl.

3.23.7 OpraHbl ynpasneHus cuctemsl ESD.

3.23.7.1 Cuctema ESD pomxHa MMeTb Kak MUHMMYM BO3MOXXHOCTb PY4HOro ynpaBreHus
C NOMOLLIbI0 OOHOrO MNynbTa Ha MOCTUKE, a Takke NMBo M3 Nocta ynpaeneHus, Tpebyemoro 1.3
yactn VIl «KOHTpOnbHO-u3MepuTenbHble YCTPOMUCTBAY, MO0 13 nocTa ynpasneHusi rpy3oBbiMu
onepauuamu, ecriv UMeeTcs, U He MeHee 4YeM U3 BYX MECT B rpy30BOM 30HE.

3.23.7.2 Cucrtema ESD pgomkHa aBTOMatuMyecku MPUBOAMTBCS B OENCTBME MNP
obHapyXeHun noxapa Ha OTKpbITbIX Nanybax rpy3oBOW 30HbI W/ B NOMELLEHUAX MPY30BbIX
MexaHu3moB. Kak MUHMMYM, crnoco® oBHapyXeHust noxapa, NPUHATBLI ANa OTKPbITbIX Nanyo,
OOMMKEH MCNOMNb30BaTbCA A5 KYMOMOB rPy30BbIX E€MKOCTEW, 3aKMvalowmX MpoCTpPaHCTBa
C KMOKOCTBIO U napamu, rpy30BbIX MaHUGONLAOB M PaANoOHOB, FOe perynsipHO MNpoBOAMTCA
AEMOHTaX TpybonpoBogoB Ans  kuagkoctn.  OBHapyxeHue MOXeT  OCYyLLeCTBATbCS
nocpeacTBOM MMABKUX 3MIEMEHTOB, MpefHa3Ha4yeHHbIX A9  NnaeBfneHns B JuanasoHe
Temnepatyp 98 — 104 °C, unu npu NOMOoLLM 0BHapy>KeHns noxapa 30HHbIMM METOAAMM.

3.23.7.3 [pu cpabaTtbiBaHun cuctembl ESD paboTatowlee rpy3oBoe obopygoBaHue
OOIMKHO OCTaHaBNMBATbLCA B COOTBETCTBMM C yKaszaHusamu Tabn. 3.23.7.3 B 3aBUCMMOCTU
OT NPUYMHbI cpabaTbiBaHWS.
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Tadbnunuya 3.23.7.3
PyHKLMOHANbHOE YCTPONCTBO cUCTeMbl ESD

Otkntoyaemoe obopyaoBaHue
JInHua
Hacockl CucTeMbl KOMMPECCOPOB KnanaHsi
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ABapUIHbIE KHOMKU N N N 1 N N N N
(cm. 3.23.7.1)
O6HapyxeHWe noxapa Ha N N N N N N N N
nanybe nnu B KOMNPECCOPHOW***
(cm. 3.23.7.2)
BbICOKWI1 YPOBEHb B rPy30BOM N N N 12 2.3 2 4 N
TaHke (cMm. 3.1 n 3.2 yactu VIl
«KOHTPOMNLHO-3MepUTEnbHbIE
YCTPOWCTBA U CUCTEMBI
asToMaTum3auunmy)
CvrHan oT NMHNN CBSA3M N N N 1 3 He N He
«cygHo — Geper» (cm. 3.23.4) NPYMEHUMO NPYMEHUMO
OTka3 aHepruM npreoga N N N 1 3 He N
KrianaHoB cUCTeMbl ESD**** NPUMEHUMO
OTKa3 OCHOBHOTO NCTOYHMKA 5 5 5 5 5 5 N N
ANeKTPOnUTaHuUs
OTKNoYEeH e aBapuiHOi 6 6.7 N 2 2 2 N N
CYrHANM3aLMn Mo YPOBHIO
(cm. 3.1 vactu VIII
«KOHTPOMNLHO-U3MepUTEnbHLIE
YCTPOWCTBA U CUCTEMBI
aBTOMaTU3aLMNY)

1 Ecnu koMnpeccop razoo6pasHoro Tomnnmea UCMonb3yeTcs Ans Bo3BpaTa napoB Ha Geper, OH A0orkeH GblTb BKIOYEH
B cuctemy ESD npu paboTe B Takom pexume.

2 NaHHble Buabl 06OPYAOBaHMS MOMYT He MPUHUMATLECS B PAcYeT Kak YCTPOWCTBA NPUBEOEHUS B ASMCTBME aBTOMATUYECKOrO
OTKITIOYEHNS MPU YCIOBUM, YTO BXOOHbIE OTBEPCTMS 060pYyA0BaHMA 3aLLMLLEHbI OT MOCTYMIIEHUS B HUX XMOKOTO rpy3a.

3 ECnM KOMMPEeccopbl YCTAHOBKM MOBTOPHOMO CXKMKEHUSI UCMOSb3YTCA AN BO3BpaTta MapoB/OYMCTKM GeperoBoro
TpybonpoBoaa, oHW AOMKHbI ObiTh BKIOYEHBI B cucteMy ESD npu paboTe B TakoM pexume.

4 [Oatuvku, ynomsHyTble B 3.1 yactu VIII «KOHTpONbHO-U3MepuTeNbHbIE YCTPOWCTBA M CUCTEMbI aBTOMaTU3aLMU»,
MOryT WCMOMb30BaTbCA AN aBTOMATUYECKOro 3akpbiBaHWS KranaHa 3anofiHeHUs TaHka Ans OTAeNbHOro TaHkKa,
B KOTOPOM YCTaHOBMEHbl OaTyMKu, Kak anbTepHaTuBa 3akpbliBaHWIO KranaHa cuctembl ESD, ykaszaHHas B 3.23.6.6.
Ecnu npyHAT Takom BapuaHT, npuvBedeHWe B OencTBMe cucTeMbl ESD  nOmHOCTbIO AOMKHO MPOWCXOAUTb  MNpu
cpabaTtbiBaHMKN 4aT4YMKOB BbICOKOrO YPOBHSA BO BCEX TaHKaXx, NoAnexaliux 3arpyske.

5  [aHHble BMObl OGOPYAOBaHWS OOMKHbI ObITb CKOHCTPYMPOBAHbI TakMM 06pa3oM, 4TOObl He 3anyckaTbesi Mocrne
BOCCTaHOBIEHUSI OCHOBHOIO MCTOYHMKA 3MeKTponuTaHust 6e3 nogreepxaeHnsi 6e3onacHoro COCTOSHUS.

6 Cuctema oTknodeHus, paspeweHHas B 3.1 4vactu VIII «KOHTpOMNbHO-U3MepuTenbHble YCTPOMCTBA UM CUCTEMbI
asToMaTum3auunny, MOXeT MCnonb30BaTbCs B MOpe ans npegoTepaLleHus TNOXHbIX curHanos
aBapuiiHo-nNpeaynpeavTensHON curHanusaumn n oTknoyeHun. Ecnn aBapuiiHo-npegynpeanTenbHas curHanusaums no
YPOBHIO OTKIOYEHa, paboTa rpy3oBbIX HACOCOB M OTKPbIBaHWE KnanaHoB cucTeMbl ESD manudonbaoB gormkHa ObiTh
NPMOCTaHOBMEHA, 3a WCKITIOYEHUEM CNy4YaeB MUCMNbITaHUA aBapunHO-nNpeaynpeauTenbHON CUrHanmsaumm no BbICOKOMY
YPOBHIO B cooTBeTCTBUM C 12.2.2 (cm. 3.23.7.4). [ns 3TOM uenu JOMKHO ObiTb NPedyCMOTPEHO 3MEKTpUYeckoe unu
MexaHuyeckoe OGrokupyloLlee yCTPOWCTBO, MCKMOYalllee HenpegHamepeHHoe cpabaTbiBaHWe rpy30BbiX HAcOCOB U
OTKpbIBaHME KranaHoB cuctembl ESD maHudonbg0B.
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7 Tpy3oBble HAcoCbl BOAOPACMbINEHUSI WNWM 3a4YUCTHLIE HACOChl, WCMOMb3yemble AN Nodayv  BbITECHSIOLWETO
pacnbinuTens, MoryT 6biTb UCKITIOYEHbI U3 cucteMbl ESD TonbKko Torga, korga oHu paboTatoT B 9TOM pexume.

*  EcCnu cucTeMbl HENpsSiMOro OXNaXAeHws, ABMSIOLWMECs 4YacTblo YCTAHOBKM MOBTOPHOMO CXWXKEHWS, WCMONb3yloT
MHEePTHOEe CPeACTBO, TAKoe KaK a3oT, HeT He0OXOAMMOCTM B UX BKIIOYEHWUMN B DYHKLMKN cucTeMbl ESD.

**  HeT HeobxoAMMOCTU B yKaszaHUy CUTHaNoOM npvBedeHns B AencTBre cuctemsl ESD.

% [INa 3TUX Lenen obHapyxeHus noxapa Ha nanybe mMoryT ncnonb3oBaTbCs MiaBkue BCTaBKW, TOYEYHbIN 3IEKTPOHHbIN
MOHWUTOPUHI TemnepaTypbl UK 30HHbIV cnocob obHapyxeHns noxapa.

*k - OTKa3 rMapaBM4eckon, dNeKTPUYECKON Unu NHEBMaTUYECKON IHEPrnM ANS NPUBOAOB ANCTAHLUMOHHO YNpaBnsembIX
KnanaHoB cuctembl ESD.

\ — dbyHKUMOHaNLHOe TpeBoBaHye.

3.23.7.4 Cuctema ESD pomkHa wWMeTb YCTPOWCTBO, MO3BOMSIOLLIEE OCYLLECTBUTL
NCMbITaHNA NO BbICOKOMY YPOBHIO, Tpebyemble 12.2.2, 6e3onacHbIM 1 ynpaBnsemMbIM CnocoooMm.
[ns uenen npoBegeHVs UCMbITaHW MOryT paboTaTb rpy3oBble HACOCHl, TOrga Kak cuctema
KOHTpPONS nepernonHeHnss MoxeT ObiTb npvBedeHa B Hepaboyee coctosiHue. [lpoueaypbl
UCNbITaHWA  YCTPOMUCTB  aBapUNHO-NPedynpeanTenisHOM  CUrHanus3auum Mo YPOBHIO U
nepeycTaHoBkM cucTemMbl ESD nocrne 3aBepLueHns UCMbITaHU aBapuHO-NpeaynpeanTensHom
CUrHanu3aummM no BbICOKOMY YPOBHIO OOMKHbl ObiTb YyYTEHbl B CyQOBOW 3KCNyaTauMOHHON
OOKYMeHTauumu.

3.23.8  [onornHuTerbHble Cryvyau OTKITHOYEHUS.

3.23.8.1 TpeboBanma 3.5.2 0 3awmTe TIPy30BbIX TAHKOB  OT BHELUHErO
andpdepeHumnanbHOro AaBneHna MoryT ObiTb YAOBMETBOPEHbl NyTEM UCMNONb30BaHUS
HE3aBMCUMOrO OTKMOYEHMS MO HU3KOMY [OaBMEHWIO AONs  NpuBedeHus B OEWCTBUE
cuctembl ESD nnmbo, Kak MUHMMYM, AN OCT@HOBKM fOBbIX py30BbIX HACOCOB WK
KOMNpecCcopoB.

3.23.8.2 [1ns octaHoBKM paboTbl NOObLIX rPY30BbIX HACOCOB UM KOMMPECCOPOB MOXET
OblTb NpegycMoTpeHa nogjadya curHana Bcuctemy ESD  oT cuctembl  KOHTpons
nepenonHeHus, Tpebyemon B 3.2 Yactu VIII «KoHTponbHO-n3mepuTenbHble yCTPOUCTBa», BO
Bpems oBHapyxeHuns BbICOKOro YPOBHS, MOCKOJTbKY cpabaTbiBaHue aTon
aBapuUNHoO-NpeaynpeauTenbHON CUrHanu3aumMm MoxeT 6biTb BblI3BaHO HenpegHaMepeHHOM
BHYTPEHHEN nepegaden rpysa n3 ogHOro TaHka B ApYrom.

3.23.9 WcnbiTaHnsa ao Havana rpy3oBbix onepawui

3.23.9.1 [o Havana npou3BOACTBaA rpy30BbIX onepaunin AOSMKHbI ObiTb NPOBEPEHbI U
ncnblTaHbl rpysoBas cucrtema aBapUNHOIo OTKMOYEHUS n CUCTEMBI
aBapumnHo-npegynpeauTenbHONW  cUrHanmMsaumm,  UCMNonb3oBaHME  KOTOpPbIX  CBA3a@HO
C Nepegayen rpysa.
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3.23.10 Tlopsune paboTbl Ha cMcTemMax yaepXXaHus rpysa unv B6nmsm HuX.

3.23.10.1 B6nm13n rpy3oBbIX TaHKOB U B OCOBEHHOCTM CUCTEM U30NALNK, KOTOPbIE MOTYT
OblTb BOCMMAMEHSAWMUMUCA WUNKM  NPOMUTaHbl  YrNEeBOAOPOAAMM, WM KOTOPble MOTyT
Bbl4ENATb TOKCMYHBIN OblM B pe3ynbTaTe CropaHusi, LOMMKHbI ObITb NPUHATBHI 0cObble Mepbl
npoTMBONOXapHon 6e3onacHoCTL.

3.23.11 [ononHuTenbHble TpeboBaHNSA 3KCNTyaTauMOHHOIO Xxapakrepa.

3.23.11.1 [JononHuTenbHble TpeboBaHMs SKCMyaTaLMOHHOIO XapakTepa cogepxartcs
B criegylowmx pasgenax u 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.

3.24 Cuctema perasmdukaumm.

3.24.1 EOVHUYHBIN  OTKa3 B cucTeMe perasmuvkaumm He OOSMKEH NpUBOOMTb
K KpuTnyeckon cutyauumn. Cuctema gomkHa obecneuymBatb [Ba YPOBHSA 3allMTbl, YTOObI
npeaoTBpaTUTb UMM CBECTM K MUHUMYMY MOCNeacTBUSA OTka3a obopyaoBaHWUs B cUCTEME
perasvdpukaumm. 3T cpeactBa 3aliMTbl OOMKHbI ObITb HE3aBMCMMbI Apyr OT Apyra W
OT CpeacTB ynpaBeHusl, UCNoMb3yeMbiX NPY HoOpManbHOW paboTe.

3.24.2 HarpeBaHve u wncnapeHue rpy3a MOXeT OblTb OpraHM3oBaHO Kak nyTem
NPsIMOro, Tak W KOCBEHHOro Harpesa. [ormkHbl OblTb MNpeaycMOTpeHbl cpeacTtBa Ans
obGHapyXeHns rasa B TENSOHOcUTENe W ANna npefoTBpalleHns M3ObITOYHOro AaBreHus
B CMCTEME.

B cnyuyae, ecnu rpetowas cpega, ucnonbdyemas ans ucnapenus unm nogorpesa CIIM,
BO3BpallaeTca 3a npedenbl rpy3oBOM 30HbI, B CUCTEMe crieqyeT npegycMoTpeTb
AerasalnoHHYI0 eMKOCTb, PacrnofioXXeHHY B rpy30BOM 30HE, B KOTOPYK AOSMKHA BHavane
nocTtynatb rpetwwas cpega. B pgerasaumoHHOW €MKOCTM LOMXHbl ObiTb NPeayCcMOTPEHbI
cpeactBa Ang obHapyxeHuMs rasa W nogadn COOTBETCTBYIOLLEro curHana TpeBoru.
BbIxogHOE BEHTUNSAUMOHHOE OTBEPCTME BO3AYLUHOW TPyObl yKa3aHHOW €MKOCTM AOSHKHO
pacrnonaratbcsi B 6e3onacHoM mecTte 1 ObiTb 060pya0BaHO niiamenpepbiBaTENEM.

3.24.3 [JomxHbl 6bITb  NpegycMOTPEHbl  CpeacTBa  3aWuTbl  ucnaputenemn
OT 3amMep3aHusl TENNOHOCUTENS.

3.24.4  Cuctema oTkntoveHus perasudukaummn (COP) gomkHa 6biTb npegycmMoTpeHa
ansa cnyyas cbos unu Hapywenus npouecca. MHuuynauna cpabatbiBaHUA CUCTEMbI SOMKHA
ObITb OT CUCTEMbI MOHUTOPUHIA, PYYHbIX KHOMOK U NpnBOPOB AUCTAHLMOHHOMO ynpaBreHus.
MuHumaneHble TpeboBaHuMs MO aBTOMaTM3auMM npouecca perasvdukauun npuBeaeHsbl
B T1abn. 3.24.4.

Mpwn aktneaumm COP gomxHa:

OCTaHOBMWTb HACOC MOBbLILEHWS AaBMEHUS;

3aKpbITb 3anopHbIe KnanaHbl Ha COOTBETCTBYIOLLEN YCTaHOBKE perasndunkaumm.

Ansa pyHKUMI ynpaBneHns 1 OTKNIOYEHNSA AOMKHbI OblTb NPpegyCMOTPEHbl HE3aBUCKMMbIE
aatumkn. Cuctema ynpaeneHusa OofmkHa ObiTb paspaboTaHa Tak, YToObl O4MHOYHbLIN COON
He NPUBOAUIT K ONACHOW CUTyauuu.

Ecnu BxogHowm curHan oOT Kakoro-nnbo napameTtpa, ykasaHHoro B 1abn. 3.24.4, 6yget
noTepsH, TO HEMeASIeHHO AoibkHa ObiTb akTtmuBMpoBaHa COP ana octaHoBkM paboThl
cuctembl  perasudukaumm.  Ho  npu  gybnvpoBaHuM  OaTyMKOB  aBTOMaTU4eckoe
aktmBupoBaHne COP moxeT He npeaycMaTpuBaTbCs, €CNM OOUH U3 AaTYMKOB NpoJosiKaeT
pabory.
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Taobnwunuya 3.24.4
MuHumanbHbIe TpeﬁoBaHMﬂ no aBTomMaTulauum npouecca perasudmxauuu

KoHTponupyembiv napameTp Curnanusaumsa | OTknoyeHne KommeHTapuu
[laBneHue BO BcacbiBaloLEeM KOnnekTope H/L — —
YpoBeHb BO BCacbIBalOLLEM KONEKTOpe L LL COP
TemnepaTypa rpetowien cpefbl Ha Bxoae L LL COP
B MCMapuTenb
[aBneHue rpetoLlen cpeabl Ha BXxoae L LL COP
B Mcnaputenb
TemnepaTypa rpetoLen cpefbl Ha BbIXoae U3 L LL COP
ncnaputens
Hasnenue CII" Ha Bxoge B ucnaputenb H/L — —
TemnepaTypa rasa Ha BbIxoAe U3 ucnapurens L LL COP
[aBneHue rasa Ha BbIxo4e U3 ucnapurens H/L — —
[asneHue cBexero napa B TENNOOOMEHHOM L - Ecnu nap He sBnsetcs
annaparte rpetoLLen cpenom

HernocpeaCcTBEHHO
TemnepaTypa KoHOeHCcaTa Ha BbIxoAe U3 H/L - Ecnu nap He aBnsieTcs
TennoobmeHHoro annapara rpetowen cpegomn
HenocpeacTBEHHO
MepenuBHoOW/ paclMPUTENbHBIN TaHK H HH Ecnu ecTb rmukonesbin
B KOHTYpE IMmuKonsi KOHTYp Harpesa
YKnOkoCTHbIM KONMekTop H/L - Ecnu ectb nponaHoBbIn
KOHTYp Harpesa
[MoaroToBKa rasa K oTrpy3Kke, KOHTPOIb MOTOKa X X -
rasa
MoTepsa nogaum NUTaHWsA K cucteme X X -
yrnpaBneH1s 1 KOHTPOs
[aBneHue rasa oTrpysku H/L LL COP
TemnepaTypa rasa oTrpysku L LL COP
O6HapyxeHue npoTteyek napos CIMIC X - [azoaHanusaTtop Anga
B CUCTeMe nogorpesa napoBbIX M MMUKONEBbIX
CUCTEM, AaTYMK AaBNEeHNs
4ns nponaHa
CpabartbiBaHue CyjoBOW CUCTEMbI aBapUNHON - X COP
OCTaHOBKU
Mepen oTcoeauHeHnem; obecneyeHune cbpoca - X 3anpeT Ha oTcoeanHeHne 10
1 3aBepLUeHUs NPOoaYBKM CHATWUS AaBneHus
OO6GHapyxeHue rasa B yCTaHOBKe X - -
perasvdukaumu
Moxap B 30He yCTaHOBKM perasudukauum X X ESD u cbpoc aaBneHus u
(CpabaTbiBaHue gaTtyvMkoB noxapa) otBopg CIIr

3.24.5 Cuncrtema aBapumnHoro oTknodeHns (ESD).

3.24.5.1 TpeboBaHus K cuUCTeEME aBapUMHOIO OTKIKYEHUSA, OnncaHHble B 3.17.4
n 3.23, OOMKHbI ObITb MPUMEHEHbI NS CUCTEMbI perasudukauun. B gononHeHme K Tomy,
yTo yKaszaHo B 3.17.4 n 3.23, gomkHa ObiTb NpefycMoTpeHa aktmBaums cuctembl ESD
C MOMOLLBK  PY4YHbIX  BbIKNOYaATENEn W NNaBKUX  3MEMEHTOB/OAATYMKOB  MOXapa,
pacrnonoXeHHbIX Ha NyTU K yCTPOMUCTBaM perasngukaLmu.

Cuctema ESD gomkHa akTMBMPOBATb:

OCTaHOBKY MOIrPY>HbIX rPY30BbIX HACOCOB B IPY30BbIX TAHKAX;

3aKpbITWe KnarnaHa Bblga4u rasa;

3aKpbITUE KnanaHoB rpy30Boro MmaHudonsaa.
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3.24.6  Cucrtema cbpoca aaBneHus.

3.24.6.1 Cuctema cbpoca gaBneHus OoSmpkHa ObITb yCTpoeHa Tak, 4Tobbl BCce 4actu
YCTaHOBKM perasudukaumm, cogepxawmne donee 400 kr yrmeBogoponoB, Gbinm cBA3aHbl
C ra3ooTBOAHOM CUCTEMOW 4epe3 npedoxpaHuTernbHoe YycTpoucTtBo. Cuctema [ormkHa
obecneumBaTb 6e3onacHbin cbop W ydganeHwe YrneBOAOPOAOB BO BpPEMS OObIYHbIX
onepauui 1 BO BpeMsi 4YpesBbldavHbIX CUTyauun. Yactu cucTembl, KOTOpble coaepxar
3HaAYMTENbHOE KONMMYECTBO 3HEPrMun, AOSMKHbI ObiTb pasrpy)KeHbl B aBapUMHOW CUTyaLuu.
MoHwKeHnss faBneHns OOMMKHO BbITb AOCTATOMHO Ans obecnevyeHus OTCYTCTBUSA paspbiBa
B Cllydae BHeLUHero WCTOYHMKA Tenra oT noxapa. [IpyXuHHble rpedoxpaHuTenbHble
KnanaHbl Npyv OTKase AOMKHbl NPUXOAUTb B OTKPbITOE nonoxeHune. [ormkHa ObiTb
npeaycMoTpeHa BO3MOXHOCTb akTUBMPOBAaTb CUCTEMY cOpoca AaBreHus Bpy4YHYHo C nyrnbTa
ynpaBneHnsa, B OOMOMHEeHWe K aBTOMaTU4eCKUM OeWCTBUAM, WHULMUPOBaAHHBLIM 4Yepes
cucteMy obHapyXeHust noxapa.

3.24.7 lNpenoxpaHnTenbHbIE KanaHbl CUCTEMbI perasngukaumm.

3.24.7.1 Ecnwn Ha cygHe npeQycMOTPEH BCacbIBaOWMIM KOMNEKTOP, NpeaHasHayYeHHbIn
ansa nogayn CII k 6ycTepHOMY HacoCy BbICOKOrO AaBIEHUSA, TO Ha HEM [OOSMKeH ObiTb
npegycMoTpeH NpeaoXpaHUTENbHbIN KnanaH, paccYnTaHHbIi Ha BO3OEMCTBME MoXapa npu
3aKpbITUKN OTNIMBHOIO NaTpybka GycTepHOro Hacoca.

3.24.7.2 [pepoxpaHuTenbHble KnanaHbl cbpoca AaBneHus LOMKHblI yCTaHaBNMBaTbCS
B T€X Cekumax TpybonpoBoaos, B koTopbix CIMIT MOXeT ocTaTbCsl B 3aMKHYTOM Oobbeme.

3.24.7.3 B cnyyae nepenycka CIIT u3 cucrembl perasndukaumm B rpy3oBble TaHKW,
BO3MOXHOCTb cbpoca CII" nnm rasza BbICOKOro AaBneHuns B rpy30BY0 eMKOCTb A0MKHa BbiTb
NoaTBepPXAeHa pacyeToM.

3.24.8 ["a3ooTBOOHAA cucTema.

3.24.8.1 [a3ooTBOAHAasA cucrtema OT CUCTEMBI perasndunkaumm JOImKHa
npegoTBpallaTe BO3MOXHOCTb OTBOAA MOTOKA XWOKOCTU vepe3 BEHTUMNALUOHHYIO MauTy.
Kak npaBuno, ana atux uenen [omkeH ObiTb NpeaycMOTpPeH cneumnanbHbI KONMmekTop-
cenapatop Mexay npefoxpaHuUTernbHbIMW — KnanaHamu UM BEHTUNAUMOHHOW  MaudTow.
Konnektop-cenapatop gosmkeH 6biTb 060pyaoBaH curHanusaumen no BEpXHEMY YPOBHIO.

B «kadecTBe anbTepHaTuBbl A0/MKEH OblTb MNPOBEAEH pacyeT, MNoKasbiBaOLMMI
OOCTaTOYHYO NMPOMYCKHYK CNOCOBHOCTb ra300TBOAHOM CUCTEMBI ANd TOro, 4Tobbl n3bexaTtb
nobon copoc xungkon dasbl. Ecnn yacte perasmdumkaumMoHHon yctaHoBku cogepxut CII
nog BbICOKAM [aBfeHWeM, a 4YacTb COOEPKUT ra3 o4 BbICOKMM [aBfieHUWEM, TO
npegoxpaHnTenbHbIE KranaHbl JOMMKHbI OblTb MpeaycMoTpeHbl Ans obeunx das.

3.24.8.2 [Ons NOCTOSIHHO NpPULIBApPTOBaHHbLIX CYAOB [OMyCcKaeTcs yaaneHve rasa
C MOMOLLbIO €ro CxuraHusa B dpakene. B Takmx cnydasx nponyckHas crnoCOBHOCTb OOSMKHA
ObITb OLEeHeHa B COOTBETCTBUM cO cTaHgapTom APl RP 521, u 3Tto gomkHo obecnevnBaTtb
YpOBEHb TENOBOW paguaLuumm B npuemMnembix npegenax.
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4 PEI'YNUPOBAHUE OABJIEHUA U TEMIMNEPATYPbI TPY3A

4.1 Oo6Lwme NonoxeHus.

4.1.1 3a NCKINYEeHNeM rpy30oBbIX EMKOCTEN, pacCUMTaHHbIX Ha MNOMHOE N3bbITOYHOE
JaBfneHne napoB rpysa B YCMOBMAX MaKCUMarbHbIX pacyeTHbIX TeMrepaTtyp OKpyXalLien
cpedbl, AaBneHne n Temnepartypa rpysoBo eMKOCTU AOMKHbI MOCTOAHHO NMoAdepKuBaTbCa
B Ouanas3oHe pacyeTHbIX 3HAYeHWN MyTeM WUCMOMb30BaHUA OOHOMO M3 YKa3aHHbIX HUXEe
METOAOB UMW UX COYETaHUS:

.1 obpaTHoe CXmKeHne NapoBs rpysa;

.2 TepMu4YecKoe OKMUCINeHue Napos;

.3 aKKyMyrnvpoBaHWe OaBrieHus; U

4 oxnaxaeHue XXuakoro rpyasa.

[na HeKoTopbIX BbICOKOOMACHbLIX FPY30B, YKadaHHbIX B4yactm X «CneumanbHble
TpeboBaHMAY», CUCTEMA yaep)XaHus rpy3a AOSKHa BblAepXXuBaTb MOSIHOE AaBfeHMe napoB
rpysa npu MakcMmasnibHOM pacyeTHOM TemnepaTtype OKpyXatolen cpefbl He3aBUCUMO
OT TOro, Kakas cucteMa 6yaeT npegycMoTpeHa Ans onepaumi ¢ UCNapsoLwmMMcs ra3om.

[a300TBOA rpy3a B atMocdepy pAnsg nogaepXaHus [OaBfeHust u  TemnepaTypbl
B rpy30BOW €MKOCTM HE JOMYyCKaeTCsl, 3a UCKITIOYEHNEM aBapUNHbIX CUTYyaLUN.

4.1.2 Ha cyaHe pomkHO OblTb MpeayCMOTPEHO MCMOoNb30BaHWE He MeHee [OBYX
YCTAHOBOK PErynupoBaHusa LaBfeHuss U TemnepaTtypbl rpysa, KoTopble Mornn 6bl ObITb
3a4encTBOBaHbl Npu nobom pexnme akcnnyataumm cygHa. [pon3BoauTeNnbHOCTb KaKooM
3aeNCTBOBAHHOM Ha CydHe CUCTeMbl JOSMKHA COOTBETCTBOBATb MaKCMMaribHO BO3MOXHOW
B HOPMarbHOW 3KCnfyaTaunm MHTEHCUMBHOCTM MUcnapeHus rpysa us scex taHko CIIT npwm
MakcMMarbHOW pacdeTHOM TemrnepaTtype OKpyxatwlwen cpegbl, ykasaHHble B 4.1.3, u
OaBfeHnn B rpy30BON EMKOCTU He Bbile MARVS.

41.3 M3rotoBneHne, yctaHoBKa WM UCMbITaHWE CUCTEM, nepedncreHHblx B 4.1.1,
OOIMKHbI ObITb 040bpeHbl PernctpoM. MaTepuanbl, UCNONb30BaHHbIE Of1S1 U3rOTOBNEHUS
3TUX CUCTEM, AOMKHbI ObiTb NPUrOAHbI ANA rpy30B, NpeaHasHayYeHHbIX K MepeBO3Ke.
Mpwn 06bIYHON BKCNNyaTauumM MakcumanbHas pacyeTHasa TemnepaTypa OKpyXarowen cpeabl
AOIMKHa npuHMMaTbcs paBHon 32 °C ana mopckon Bogbl u 45 °C gns Bo3gyxa.
Mpwn akcnnyataumm B 0COBO KapKMX M XOMNOOHbIX 30HAX 3TM TemnepaTtypbl MOryTt ObiTb
N3MEeHEeHbI NO cornacoBaHnio ¢ Pernctpom.

4.1.4 [Ana ocobo onacHblX Trpy3oB, YyKasaHHbIX BYacTn X «CneumarnbHble
TpeboBaHus», rpy30Bble €MKOCTU AOMMKHbI BblAEpXKUBATb MOMHOE [aBreHuMe napoB rpysa
npu MakcMmarnbHOW pacyeTHOMW TemMnepaType OKpyKatoLen cpeabl He3aBUCUMO OT CUCTEMBI,
npegycMOTPEHHOM ANg ornepaunin ¢ napamu rpysa.

4.2 CuctemMbl oxnaxaeHusi U NOBTOPHOIO CXXMXKEHUA rpy3a.

42.1 Cuctema oxnaXgeHusa [OofmKHaA COCTOATb W3 OOHOW MMM HECKOSbKUX
YCTaHOBOK, CMOCOOHbLIX noaaepxvBaTb Tpebyemble gaBneHve u TemnepaTypy rpysa npu
MaKkcMMarbHOW pacyeTHOW TemnepaType OKpyxatoLlen cpeqbl.

Kpome OCHOBHOWM [OfKHa npegycmaTpuBaTbCa pe3epBHas yCTaHOBKa (YCTaHOBKW)
CUCTEMbI  OXNT@XOEHUS XONOAOMPOU3BOAUTENBHOCTBID HE MEHee MPOM3BOAMTENBHOCTU
Hanbonblue ycTaHOBKW. PesepBHasi ycTaHOBKa [OOfKHA  BKMKOYATb  KOMMPECCOop
C NPUBOAHLIM ABUraTteniem, CUCTemy ynpaBneHuss U BCO Heobxogumyko apmatypy Ans
obecneveHnsa paboTbl HE3aBUCUMO OT OBbIYHbIX YCTAHOBOK.

JormkeH ObITb NpegyCMOTpeH pe3epBHbIM TENrOOOMEHHbIV annapaTt, €Criv OCHOBHOW
TennoobMeHHbI annapaTt YCTaHOBKM He MMeeT M3ObITOYHOW MOBEPXHOCTM TennoobmeHa,
paBHOW no KpanvHen wmepe 25 % Haubonbwen Tpebyemon. [Ons  pesepBHOro
TennoobmMeHHOro annapaTa He3aBucuMble TpybonpoBoabl He 06a3aTenbHbI.
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4.2.2 Ana oxnaxaeHus rpysa MoXeT NPUMEHATBCA OHa 13 CrieayrLmnX CUCTEM:

.1 npsMoro oxnaxaneHusl, korga ucnapsaoLmnncs rpys CkMMaeTcs, KOHOEeHCUpyeTca U
BO3BpaLlaeTCcs B rpy3oBble €eMKOCTW. [na OTAenbHbIX rPy30B, YKas3aHHbIX B4Yactn X
«CneumanbHble TpeboBaHNS», MCNONb30BaHNE 3TOM CUCTEMbI HE [ONYCKAeTCs;

.2 KOCBEHHOro  oOxnaxpgaeHus, kKorda rpy3 (nNapbl rpysa) oxnaxjaeTcs
(koHOeHcupyeTcs) oxnaxaarowmmm areHTamm 6e3 cxxatums;

.3 KOMBMHMpOBaHHas, Korga WCNapsLWUNCA TPy3 CXMMAeTCHd, KOoHOeHcupyeTcs
B TENSIO0OOMEHHNKE NOCPeACTBOM OXNaXOeHWs 1 BO3BpaLLaeTcs B rpy3oBble eMKocTW. [ns
rpy3oB, yKasaHHbIX B 4actu X «CneumanbHble TpeboBaHusi», UCNOMb30BaHNE 3TOM CUCTEMbI
He JoryckaeTcs.

4.2.3 Mpn oaHOBpeMEHHOW nepeBO3ke ABYX W 0Oonee oxnaxgaemblX rpy3os,
KOTOpble MOryT BCTYNUTb B OMACHYH XMMWYECKYHD peakumto, ONs Kaxgoro rpysa OOSDKHbI
ObITb NPEYCMOTPEHbI OTAENbHbIE XONOAUITbHBIE CUCTEMbI C PE3EPBHBIMM YCTAaHOBKaMM, Kak
ykaszaHo B 4.2.1, ogHaKko, €cnv OXnaXgeHue OCYLLeCcTBNseTcsa npu MOMOLU CUCTEMBI
KOCBEHHOIO OXMaXAeHUs UM KOMBUHUPOBAHHOM U yTeyka B TeNNOOOMeEHHMKe He npuBeaeT
K CMEeLUMBaHMIO rpy30B, pa3aeribHble XOnoaunbHble YCTaHOBKN He TpebytoTes.

4.2.4 Mpn oaHOBpPEMEHHOW NepeBO3Ke ABYX W 0Oonee OxNaXOeHHbIX [pPy30B,
KOTOpble B3aUMHO HEpacTBOPUMbI B YCMOBUAX NEPEBO3KM, HO NPWU CMELUMBaAHUN BbIAENAIOT
napbl, cosgatoLwme OOMNOMHUTENbHOE [aBfeHune, B CUCTEME OXSaXAEeHUA AOMKHbl ObiTb
npegycMoTpeHbl creuuanbHble Mepbl MO NpesoTBpaLLEHMI0 BO3MOXHOCTM CMeLUMBaHUS
3TUX rPY30B.

425 Ecnu B cucteme oxnaxaeHus ucnonb3yetca 3abopTHasa Boaa, AOMKeEH ObiTb
NnpeaycMOTPEH OTAENbHbIN HAacoc 3abopTHOM BOAbI, NpeaHa3HaYeHHbIN UCKNHYUTENBbHO ANs
o6CcnyXnMBaHMA 3TOM CUCTEMBI. ATOT HAacOC AOMKEH UMETb NpmMeM 3abopTHOM BOAbI OT ABYX
KMHICTOHOB, PacnosioXeHHbIX MO pa3HbiM BopTam.

[omkeH BbITb NPeayCMOTPEH pe3epBHbIA HACOC TaKoW Xe Nogadn, Kak 1 OCHOBHON; npwu
3TOM NpreM 3abopTHOM BOAbI TakkKe crieqyeT npeaycMmatpmBaTth OT ABYX KMHICTOHOB.

B kauyecTBe pe3epBHOro MoXeT ObiTb MCNOMBb30BaH HAacocC, NpegHa3HaYeHHbIN ANS UHbIX
uenen, 4OCTaTOMHOW MO4aYM U Hanopa, ecnu ero NPMMEHeHe B Ka4eCTBe OXIaXaatoLero
Hacoca He ByaeT npenaTCTBOBATb MCMOMNb30BAHUIO NO NPAMOMY Ha3HAYEHMIO.

4.2.6 Bce nepBuMYHble W BTOPUYHbIE XOMOAWSbHbIE areHTbl OOMMKHblI ObiTb
COBMECTMMbI ApYr C APYroM, a Takke C rpy30M, C KOTOPbIM OHW MOTYT BONTU B KOHTaKT.

Tennoo®meH MOXET OCYLLEeCTBNATLCA BHE TIPy30BOM €MKOCTU Nubo nocpeacTBOM
oxnakgaroLLero aMeeBvKa, YCTaHOBNEHHOMO BHYTPU UMW CHApPYXu rpy30BON eMKOCTMU.

4.2.7 Ha wmexaHusmbl, ycTpouctBa u 060OpyooBaHME YCTaAHOBKM MOBTOPHOIO
CKMXeHMs ucnapvsllerocss rpysa, ecnu BTekcte [lpaBun LG He ykasaHO MHoe,
pacnpoCTpaHsaTCA Takke NpuMeHuMble TpeboBaHua MNMpaeun knaccudukauuu.

4.3 Cuctembl yTunusauymm ucnapmseLLerocs rpysa.

43.1 Ecnn Ha cygHe He npedycMOTpeHbl Apyrne cnocobbl MOHMXEHUS OaBfeHud,
OOITDKHO BbITh NpenycmoTpeHo obasatensHoe 100 % pesepBupoBaHME YCTAHOBOK CXUraHUs
rasa (YCI'), kaxgasa M3 KOTOpbIX paccyMTaHa Ha MakCUMarbHO BO3MOXHYK B HOpMarbHOM
3KcnyaTaumm MHTEHCUBHOCTb UCNapeHus rpysa. [lonyckaeTca Hanuume Ha cyaHe Tpex YCI,
NPOV3BOANTENBHOCTBLIO KaXaon He meHee 50 % MakcMmarnbHO BO3MOXHOW B HOPMarnbHOW
3KcnnyaTaumm MHTEHCUBHOCTL McnapeHusa rpysa. lNpyn Hanuumm Ha cygHe OAHOWM YCTaHOBKM
MOBTOPHOrO CXWXeHus pJoctaTtoyHo ogHow YCI, paccuuMTaHHOM Ha MakcuMmaribHO
BO3MOXHYIO0 B HOPMasbHOWN 3KCMyaTaLmm MUHTEHCMBHOCTb MCMapeHns rpysa.
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4.3.2 Kak anbtepHaTuBa pesepBupoBaHuio arperata YCIT moxeT ObiTb JONYyLWEHO
pe3epBupoBaHue B ogHom arperate YCI Bcex ero OCHOBHbIX KOMMOHEHTOB:

BEHTUNATOPA BO3AyXa AN ropeHus;

BEHTUNATOPA BO3ayxa pa3baBneHms n oxnaxaeHus;

3ananbHON CBeuU;

3MEKTPOUCKPOBOTrO YCTPOMCTBA PO3XKUra;

CUCTEMbI HENPEPLIBHOrO KOHTPOIS rOpeHus;

CUCTEMbI KOHTPOSS U yNpaBrieHus.

4.3.3 He ponyckaetcs pasmeweHne YCI B obuweM MalwMHHOM MOMELLEHUN.
Ecnn YCI™ pacnonoxeHa B 3aKpbITOM MOMELLEHUN, TO 3TO NOMELLEHUE:

.1  paccmaTtpmBaeTcd Kak MallMHHOEe noMeLleHne Kkateropum A,

.2 pomkHO ObITb  060pyoOBaHO WCKYCCTBEHHOW aBTOHOMHOW  BEHTMRSILMEN,
oGecneumBatowiern He meHee 30 BO3gyxooOMeHOB B4ac ucxoaa u3 obuwero obbema
MOMELLEHMA U MCNONb3YOLWEN He MeHee [BYX BEHTUNSTOPOB, 3abupatrowmx BO3QyX U3
razobe3onacHbIX MPOCTPAHCTB;

.3 NpveMHble OTBEPCTUS BEHTUNATOPOB A0SPKHbI ObITb 060pYyA0BaHbl YCTPOMCTBAMM,
NpenaTCTBYIOLNMMM NonagaHus Briaru U NOCTOPOHHUX NPEeaMETOB;

4 pomkHo 6bITb 060pyaO0BaHO cMCTEMOM 0BHapyeHus rasa cornacHo 11.10.

434 Moasoa rasa k YCIT gormkeH OCYLLEeCTBRAATLCA MO OTKPbITbIM YacTaM cyaHa
unn B COOTBETCTBMM C TpeboBaHuamn pasg. 11 (no ABoWHbIM TpybonpoBogam — Tpyba
B Tpy6e — unu no Tpy6am BHYTpU cneumanbHbiX BEHTUMALNOHHBLIX KaHamnoB).

435 Ha cucteme nogeoga rasa nepeg Bxogom TpybonpoBoga B NOMeLLEHUe, rae
pacnonoxeHa YCI, gormkeH OblTb NpefyCMOTPEH FMaBHbI ra3oBblv KnanaH B COOTBETCTBUM
c 11.7, a B cucteme npeaycMOTpeHbI KranaHbl corriacHo 11.6.

4.3.6 Temnepatypa yxogawmx rasoB nocne ytunusaumm B YCI pgomkHa ObiTb
He meHee yeM Ha 50 °C Huxe TemnepaTypbl CaMOBOCMSIAMEHEHUS NEPEBO3UMOro rpyaa.
Mpwn yTnnunsaumm takum cnocobom napos CIIM TemnepaTtypa yxoasLmnx rasoB AOmMKHA OblTb
He 6onee 535 °C.

4.3.7 Kamepa cropanus YCIT gomkHa ObiTb CnpoekTupoBaHa Takum obpasom,
yTObGbI MpK NOOLIX pexuMmax aKcnnyatauum pasmepbl dakena He Bbixogunu Obl 3a ee
rabaputbl. Temnepatypa HapyXHbIX noBepxHocTen kopnyca YCI B akcnnyatauun SOrmKHa
ocTaBaTbCs Hke 220 °C gaxke npu OTKNIOYEHUN BEHTUNATOPA BO3ayxa pa3baBneHus.

4.3.8 Mas pomkeH nogeoauTbess K YCI ¢ TemnepaTypoh W OaBrfiEHUEM,
gonyckaembiM ansi paboTbl TOMOYHOro ycTpowucTBa. [aBneHne rasa B TpybonpoBoge
He JOImkHO ObiTb 6onee 1 Mla. Komnpeccopsbl, cocyabl Nog AaBlEHMEM U TENNOOOMEHHbIE
annapaTbl, UICNOMb3YKLMNECH B YCTPONCTBAxX NOArOTOBKM ra3a K ropeHuio, OMKHbI OTBeYaTb
TpeboBaHMsM COOTBETCTBYIOLLMNX YacTen [pasun knaccudgukaumn.

4.3.9 OnekTpoaBuratenM BEHTUNATOPOB BO3Ayxa AN ropeHusi, pasbaBneHus u
OXNaXdeHusi, a TakKe CUCTEeMbl BEHTUNSAUMM MOMELLEHUs AOMKHbl pacnonaratbcs
B raszobe3onacHOM NPOCTPaHCTBE.

4.3.10 Cwucrema ynpaeneHusi ropeHnem YCI gomkHa paboTaTb aBTOMaTUYecKu u
Aonyckatb py4HOe ynpasreHue ¢ MeCTHOro nocTa.

4.3.11 TonoyHoe yctponcteo YCI gomkHO ObiTb obopyaoBaHO ABYyMS npubopamu
KOHTpONA Hanuumna dakena, npu cpabatbiBaHUM KOTOPbIX MNogadya rasa [orkHa
aBTOMaTMYECKN npekpawartbes. TonovHoe yctponctBo YCI OoOmKHO NpenaTcTBOBaTb
NMOBTOPHOW nogave rasa As1s ropeHns 40 OKOHYaHUSA NPOBETPUBAHUS TOMKU.
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4.3.12  Tono4Hoe ycTtponctso YCIT gomkHoO GbiTb 060pyaoBaHO 3ananbHOW CBeYOu
NN 9NEeKTPOUCKPOBBLIM YCTPOMCTBOM poO3Xura. 3anarnbHasi cBeya And HenpepbiBHOro
ropeHus [JOoSbKHa WCNonb3oBaTb >KWOKOE TOMNMMBO, oOTBevawllee TpeboBaHuam 1.1.2
yactn VII «MexaHudeckne ycTtaHoBku» [MpaBun knaccudukaumm. TpybGonpoBog nopauyn
XWOKoro Tonnmnea Ans 3ananbHOW CBEYM OOIKEH oTBedatb TpeboBaHuam 13.2 vactu VI
«Cuctembl n Tpybonposoabl» [NpaBun knaccudpmkauun. 3ananbHasi cBeya AofmkHa ObiTb
obopynoBaHa NpnbOPOM KOHTPONSA HANU4YMA rOPeHnst, Npy Hanuuumn curHana o oTcyTcTBUM
ropeHus nogaya Tonnvea K 3ananbHOM cBeYe AOIMKHa NpekpawlaTbcs aBToMaTU4ECKN.

4.3.13 Cwucrema ynpaeneHus ropeHnem YCI gomkHa aBTOMaTUYECKM MpekpallaTb
nogady rasa ans ropeHust B cnydae:

npekpaLleHms nogayn Bo3gyxa Ha ropeHue (OTKMIYEeHUS BEHTUNATOpa Unu nageHus
AaBreHne Bo3gyxa ropeHus);

cpbiBa hakena;

noTepu NeKTPoONUTaHus;

cpabaTbiBaHMs cucTeMbl OGHapyXeHnsa rasa B nomewieHmm YCr;

cpabaTbiBaHNA cucTteMbl ODHapyXeHWs rasa B BEHTUNSAUMOHHOM KaHane noasoaa
rasoBoro TOnmnuBa;

noTepu AaBneHus asoTa B MeXTpyOHOM npocTpaHcTBe Tpyb nogsoaa rasa unv notepu
AaBreHns Bo3gyxa B KaHane BeHTunaumm Tpyb nogsoaa rasa;

MOBbILLIEHUS TEMMNEPATYpPbl YXOOALLMX ra30B Bbille Yka3aHHOW B 4.3.7;

NMOHMXEHNA TemnepaTypbl raza HWKe SONyCTMMOM AN HopManbHOW paboTbl TOMNOYHOIro
YCTPOWCTBA; Noxapa B nomeweHun YCr.

4.3.14  Cwucrtema ynpaerneHus ropeHmem YCI gormkHa npensiTcTBOBaTb nogade rasa
AN ropeHuns B criyyae:

OTCYTCTBUSA curHana o paboTte 3ananbHOM CBEYU WK 3NEKTPOMCKPOBOrO YCTPOMUCTBA
pO3Xura;

OKOHYaHWsi NPOBETPUBAHUS TOMKMN.
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5 FTA300TBOAHAA CUCTEMA

5.1 [na yoaneHns M3nuKoOB rasa OT NpeAoXpaHUTESNbHbIX KranaHoB rpy30BbIX
eMKOCTEeN OoSMKHa NpegycMaTpmBaTbC ra3ooTBOAHAsA cMcTeMa.
5.2 Cuctema rasooTBOAHbIX TpyO [OOrmkHa OblTb CKOHCTPYMpOBaHa TaKUM

obpasom, 4TOObl BbIXOOAWMA ra3 HanpaBnsancad BBEpX, a BO3MOXHOCTb nonagaHus
B CMCTEMY BOAbl 1 CHera Gbina cBeaeHa K MUHUMYMY.

5.3 BbinyckHble OTBEpPCTUS ra300TBOAHbLIX TPYO AOMKHbI OblTb pacnonoXeHbl Hag
OTKpbITOM nanybon Ha BbicCOTE He MeHee B/3 nnu 6 m, cMOTps Mo ToMy, 4YTo GonbLue, n 6 M
Hag nnowazkon paboyen 30HbI U HOCOBbLIM U KOPMOBbLIM NePEXOAHbIM MOCTUKOM.

5.4 BbinyckHble oTBepcTUA ANa oTBoda rasa OT NpedoXpaHUTENbHbIX KhanaHoB
rPy30BbIX €MKOCTEN [OMKHblI pacnonaratbCsi OT OnvKanwero BO34YyXONMPUEMHUKA WNn
OTBEPCTUM B XMUIbIX, CAY>XEOHbIX NOMELLEHUAX NN ApYyrnx ra3obe3onacHbIX NPOCTpaHCTBax
Ha pacCTOosiHWM, PaBHOM NO KparlHen mepe LUMpWUHE cygHa unun 25 m, CMOTPSA MO TOMY, YTO
MeHbLLE.

[na cynoB anuHon meHee 90 M Pernctp MoxXxeT QOMYCTUTb MEHbLUNE PacCTOSHUA.

Bce pgpyrve  BbiNyCKkHble  OTBEPCTUS  ras3oBbIMYCKHbIX  TPyD, COeAMHEHHble
C rpysocoaepxalien CUCTEMOW, AOMKHblI pacrnonaraTtbCAd Ha paccTosiHUM He meHee 10 M
OT Bnwkanwero BO3gyxXonpMeMHuKa Unm OTBEPCTUM B XKUIbIX U CIYXeBOHbIX NOMELLEHMAX U
nocTax ynpasfeHus unm ot Apyrnx ra3o6e3onacHbIX NPOCTPAHCTB.

55 Bce apyrve rasooTBOAHbIE TpyObl, CBsi3aHHblEe C rpysom n
He paccMaTpuBaeMble B APYrMX YacTax, OMKHbI yaoBNeTBOpATh TpeboBaHnam 5.2 — 5.4.
5.6 Mpn ogHOBpPEMEHHOW MNEepPEeBO3Ke rPy30B, KOTOpble BCTYNakT B ONacCHyo

peakuuto Opyr C ApYyroM, [OMKHbl OblTb NPEeAyCMOTPeHbl He3aBUCHMMble CUCTEMbI
rasooTBOAHbLIX TPYG OT NpeaoXpaHUTENbHBIX KranaHoB AN KaXaoro Buaa rpysa.

5.7 B cucteme razootBoaHbIX TPY6 AOMKHBLI ObiTh NPeayCMOTPEeHbl CpeacTea Ans
yAaneHus XXnakocTn U3 MecT, I4e OHa MOXET CKannmeaTbCs.

5.8 Ha BbIXoOHbIX OTBEPCTUSX ra300TBOAHbLIX TPYO AOMKHbI ObiTb YCTAHOBMEHbI
3alUTHbIE CEeTKM AN NPeAoTBPaLLEHUS NonagaHns B HUX NOCTOPOHHMX NpeaMeToB.

5.9 Bce rasootBoaHble TpyObl HE AOMKHbI NMOBPEXAATbCA NPU BCEX BO3MOXHbIX
konebaHusax TemnepaTtypbl UNM Mod AENCTBUMEM HarpysoK, BO3HUKaOLWMX NPU OBUKEHUU
cyaHa.
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6 CUCTEMA UHEPTHbLIX TA30B

6.1 O6LLUMe NonoXeHus.

6.1.1 MHepTnsaumnsa gomkHa obecneumBaTtb co3daHue cpefpbl, He NoadepXMBaroLLEeEn
ropeHmusi, NocpeacTBOM UCMOSIb30BaHUSA NHEPTHbIX ra3oB. [NpnuMeHsaeMbIi MHEPTHBLIN ra3 OOMKeEH
OblTb XMMMYECKM COBMECTUM B YCIOBMSX 3KCMfyaTauum C maTepuanamm KOHCTPYKUMA W
C NepeBO3MMbIM  TPy30OM  Npu  NOObIX  BO3MOXHbIX B 3KCNfyataumm  Temnepatypax
B NOMELLEHNSAX.

6.1.2 Ecnn Temnepatypa xpaHeHusi MHepTHoro rasa Hwke 0 °C, cuctema OormkHa
npenoTBpaLLaTh CHKEHVE TeMnepaTypbl KOHCTPYKLMIA CyAHA HKEe NPEeAyCMOTPEHHbIX AN HUX
npeaenos.

6.1.3 Cuctema VHepPTHBIX ra3oB AoskHa obecneyrBaTb MHEPTU3ALMIO MeXbapbepHbIX

NPOCTPaHCTB U TPHOMHbIX MOMELLEHMI CyaHa, a Takke 6e3onacHyro gerasauuio 1 NpogyBKy 3THX
NPOCTPAHCTB M NMOMELLIEHWNIA, FPY30BbIX EMKOCTEWN U IrPy30BbIX TPYOONpOoBOAOB.

Cuctema MHepTHbIX ra3oB OOMKHa Takke obecnedvBaTb nodady rasa B 3aCTOMHbIE 30Hbl
3alMLLAaEMbIX MOMELLEHNN.

6.1.4 [ormkHbl ObITb NPegyCcMOTPEeHbl YCTPOWCTBA, NpeaoTBpaLLatoLLmne Npoxo4 napos
rpysa B CUCTEMY UHEPTHbLIX ra3os.
6.1.5 CucrteMa MHepTHbIX ras3oB A0MKHa ObiTb Takol, 4TODObl Kaxaoe 3alluaemMoe

nomvewieHne wunnm npocTpaHCTBO ObINI0 HEe3aBUCUMbBIM 1 perynnpoBka AdaBlieHnA B HUX
obecneuynsanach COOTBETCTBYHOLLIMUA yCTpOIZCTBaMI/I N npeaoxpaHnTeribHbIMU KinanaHamMmn.

6.1.6 MHepTHbIN ras, KoTopbld UCNONb3YeTCA ANs Lerfiel NOXapoTyLeHUd, OOIKEH
XPaHUTLCA OTAENBHO U He JOIPKEH UCMONb30BaTLCA NPU rPy30BbIX onepaumsx.

6.2 MHepTH3auusa TPHOMHbIX NMOMELLEHUN.

6.2.1 Ecnn cygHo npegHasHayeHO [Onsi NEepeBO3KM BOCMNAMEHSIOWMXCH Py30B,

MexbapbepHble NPOCTPaHCTBA W TPOMHbIE  MOMELUEHUS, KOTOpble  MPUMbBIKAKT K
rpysocogepxawpm cuctemam, Tpebytowmm MOMHOrO0 UM YacTUYHOro BTOPWUYHOrOo Gapbepa,
AOIKHbI OblTb MHEPTU3NPOBAHbI OCYLUEHHBIM WHEPTHbIM rasom. [logaepkaHue WHepTHOM
cpedbl OOMKHO MPOU3BOAUTLCHA OT CYOOBOW ra3oreHepaToOpHOW YCTAHOBKU WM XPaHUNULL
WMHEPTHOro rasa, pacCyMTaHHbIX Ha obecrneveHve HOpMarnbHOro pacxoda rasa B TeveHve
He meHee 30 cyT.

6.2.2 Mex0apbepHble NMPOCTPAHCTBA N TPOMHbLIE NMOMELLEHNS], KOTOPbIE MPUMbBIKAIOT K
rpysocoaepxawum cuctemam, TpedyoLmmMm YacTUYHOro BTOpUYHOro 6apbepa, 3a UCKINoYeHnem
cryyaes, nepeyncneHHblx B yactM X «CneumnanbHble TpeboBaHUsi», OOMycKaeTCcs 3anonHAaTb
CYXUM BO3OYXOM, €CNu Ha CydHe VMeeTCA YCTaHOBKa WHEPTHOro rasa Wnuv XpaHunuuie
WHEePTHOro rasa, OOCTaTOuHble OIS MHEepTU3aummM HambomnbLuero u3 3TUX NPOCTPaHCTB, Mpwu
YyCrOBWM, YTO MX KOH(purypaumsi, cuctema oOHapyXeHus rasa M MNpou3BOAMTENbHOCTb
YCTaHOBKM WHEPTHOro rasa obecneymBaloT ObICTpoe OOHapyXeHWe YTeykn U3 rpy3oBbiX
€MKOCTelN 1 X MHePTM3aumio Npexae, Yem obpasyeTcs onacHas cpeaa.

HomkHo 6bITb NpeaycMoTpeHo obopyaoBaHuWe, Npov3BoadLlee OOCTAaTOMHOE KONMYeCTBO
CyXOro Bo3gyxa Ansi yaoBreTBopeHus npeanonaraemMblx notpeburenen.

6.2.3 lMpocTpaHcTBa, NpUMbIKaoLLME K OXNaxaaeMblM BKNaZHbIM rpy30BbIM €MKOCTAM
™mna C, OOMmKHbl OblTb MHEPTU3UPOBAHbI CyXUM WHEPTHbIM Fa30M WM 3anofHEHbl CYXUM
BO3YXOM. OTO COCTOSiHME [OSMKHO MNOAAEPXKMBATLCA OT CYOOBbIX YCTPOWCTB, YKa3aHHbIX
B 6.2.1, unun c NoMoLLbI0 060pyaoBaHNS, 0becnedmBaroLLLEero nogady Cyxoro Bo3ayxa.

6.2.4 B rpy3oBbIX eMKOCTSAX C BHYTPEHHEN n3onaumnen mexbapbepHble NpoCcTpaHCTBa,
a TawKe MPOCTpPaHCTBA MexXay BTOPUYHbIM OGapbepoM M BHYTPEHHWM KOPMYCOM WIu
KOHCTPYKUMEN BKNaAHOW €MKOCTW, MOMHOCTLIO 3amnofiHEHHbIE U30NsUMen, KoTopas oTBeyaeT
TpeboBaHunam 19.3 n 19.4 yactu IV «XpaHeHue rpysay», HepTu3aumm He TpebytoT.
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6.3 MHepTU3auma rpy3oBbIX EMKOCTEN U CUCTEM.
6.3.1 Cuctema WHEpPTHbIX ra3oB [OSPKHA CBOAWTb K MWHMMYMY BO3MOXHOCTb

obpasoBaHUs BOCMNaMEHSIIOWENCA CMeCU B rpy30BblX EMKOCTAX Ha nbon cTagun
Aerasauuu.

6.3.2 Cuctembl rpy3oBbiXx TpybonpoBogoB  AOSMKHbl  UMETb  BO3MOXHOCTb
0CBOOOXAEHMS OT MHEPTHOrO rasa u NPoayBKK, Kak yka3aHo B 6.3.1.
6.3.3 [ns koHTponsa npouecca NpoayBKkM U derasaumm Kaxanas rpysoBasi eMKOCTb

OoImkHa 6biTb 060opyaoBaHa yCcTponcTBamm st otobopa npob rasa.

MaTtpybok pgns otbopa npo6 rasa p[omkeH OblTb 0GOpyaoBaH KiamaHOM U
pacnonaratbCs Hag BepxHen nanybon.

Ha naTtpybke gnst ot6opa npo6 rasa OrmkHO ObiTb MPEayCMOTPEHO HEe MeHee [OBYX
n3onupyrownx knanaHoe. B TpybonpoBoge otbopa npo6 npuMmeHeHne pe3bboBbIX |
WTYLEPHbIX COEAVMHEHUA AOOMKHO ObiTb CBEAEHO K MUHMMYMYy, a ans TpybonpoBoaos
C HapyXXHblM guamMeTpom Gonee 25 MM — UCKIOYEHO.

OTkpbITbin cnocob6 oTtbopa npob ponyckaeTcss TOMbKO AONSt FPYy30B, OCTATOK Mpobbl
KOTOpbIX gonyckaeTca BblbOpacbiBaTb B aTMocdepy. [na npoynx rpy3oB AOMKHO ObiTb
npeaycMOTPEHO YyCTPONCTBO Be3onacHoro Bo3spata nNpob B rpy30BYH EMKOCTb.

6.34 MHepTHbIN ra3 MoXeT nofgaBaTbCs Kak OT CyA0BOW YCTAaHOBKK, Tak 1 ¢ bepera.
6.4 FeHepaTOp MHEPTHOrO rasa.
6.4.1 eHepaTop OoMmkeH BbipabaTbiBaTb MHEPTHBIN ra3, coaepxalimi Kucrnopoga

He 6onee 5 % no o6bemy ¢ ydyeTom TpeboBaHun YactTn X «CneymnanbHble TpeboBaHNSAY.

Ha TpybonpoBoge nogayn MHEPTHOro rasa OT reHepaTopa AOSMKHbI OblTb YCTaHOBMEHDI
Npnbopbl NMOCTOSIHHOTO KOHTPONSA COoAEepXXaHWsl KUCropoda C CUrHanbHbIM YCTPONCTBOM,
nogaroLwmmMm curHan npu npesbileHnn 5 % copepkaHus kucrnopoga no obbemy C yyeTom
TpeboBaHuii yactn X «CneumanbHble TPEOOBaAHUSAY.

CXMWKEHHbI @30T, WCMONb3yeEMbIA B KadeCTBE WHEPTHOrO rasa MW MonyvYaembli
nocpeacTtBoM (pakLMOHHOW MEPEroHKM BO3Ayxa, nepen MoCTYNieHMEM B XpaHUNULLE Ha
CyAHe [OIDKEH MpOBEPSTbCA Ha COAepXaHue CcrnedoB Kucrnopoaa, 4Tobbl npeaoTBpaTuTb
oboralleHne Kncnopoaom rasa, MayLLero Ha MHepTU3aumio.

6.4.2 Cuctema MHEpTHOro rasa AOfkKHa MMETb NpUbOpbl KOHTPOMNS OaBNEeHUs
WHEPTHOrO rasa 1 yCcTpoucTBa MNo onpeaeneHno cocTaBa MHEPTHOMO rasa NPUMUHUTENBHO K
rpy3oBow cpege.

[omkHO ObITb NpeaycMOTPEeHO YCTPOMCTBO, NpefoTBpalarollee nonagaHue rpysa
B CMCTEMY MHEPTHOrO rasa.

6.4.3 lMomelleHnss, B KOTOPbIX pPacrofioXeHbl reHepaTopbl MHEPTHOro rasa,
He OOMMKHbI UMETb HENOCPEACTBEHHOIO COOBLLEHMS C XUMNbIMU, CAY>XEOHBIMU MOMELLEHNAMMN
1 noctamu ynpaerieHus. [eHepaTopbl MOryT pacnonaratbCa B MalMHHbLIX NomMeLleHusix. MNpu
pasMeLLleHMn reHepatopa BHE rPy30BOM 30Hbl Ha FMaBHOW Maructpanu MHEepTHOro rasa
B Npegenax rpy3oBON 30Hbl AOMKHbl OblTb YCTAHOBMEHbI ABa HEBO3BPATHbIX KnamnaHa wunu
paBHOLEHHbIE YCTPOMCTBa, Tpebyemblie 6.4.2.

Maructpanb WHEpPTHOro rasa He JOSMKHA MNPOXOAUTb 4Yepes3 Xurble, ChnyXebHble
NMOMELLEHMS 1 MOCTbl YNPaBreHus.

6.4.4 eHepaTopbl, UCNONb3yKOLWME OTKPbLITOE NnamMsa Ans NOoNyYeHUs MHEepPTHOro
rasa, He JOSDKHbI pacnonaraTbCs B rpy30BOM 30HE.

Ocobo MoxeT ©OblTb paccMOTpPeH BOMPOC MO pasMelleHnio  0bopyaoBaHusS,
BblpabaTbiBalOLLLEr0 MHEPTHbIN Fa3 No MeToAy KaTanuTUYEeCKOro CXUraHumsl.
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7 OCYWWUTENBbHAA U BAIIJTIACTHAA CUCTEMbI

7.1 Ecnun rpy3 nepeBo3uTCS B rpy30BbIX €MKOCTSX, He TpeOytoLmx BTOPUYHOro
Gapbepa, TPOMHbIE TMOMELWEHNss OOMKHbl  ObiTb  CHaGXeHbl  COOTBETCTBYHOLLMMM
YCTPOMCTBAMM OCYLUEHUSI. OTWM YCTPOWCTBA [OOSMKHbl OblTb @BTOHOMHBIMW W HE OOSMKHbI
COeMHATBLCA C MALWHHBIM MOMELLEHNEM.

HormkHbl  ObITb  MpegycMOTpeHbl CpeacTBa OOHapYyXXeHWst npoTedek Ans  Takux
NMOoMeLLEHUN.

7.2 Ecnm wumeeTtca BTOpuMYHbI  Gapbep, QAOOMKHblI OblTb  NpeayCcMOTPEHbI
COOTBETCTBYIOLME YCTPONCTBA OCYLIEHUA AN yAaneHus niobbiX NpoTedek B TPOMHbIe
NMOMELLEHMSA NN B U30NIMPOBAHHbIE NPOCTPAHCTBA Yepe3 CMEXHbIE KOHCTPYKLUUN CyaHa.

BcacbliBatowwmm TpybonpoBos He AOMMKEeH NPUCOEAMHATBLCS K HacocaMm, pacrofnoXeHHbIM
B MALLUMHHOM MOMELLEHWUN.

[ormkHbl ObITb NPEaYCMOTPEHbI CpeacTBa ANa 0OHapYXeHUS NPoTEYek.

7.3 Mex6apbepHoe MNpPOCTPaHCTBO OOIMKHO ObiTb 0O6OPYAOBaHO OCYLUUTENBHOW
CUCTEMOW ONsi OTKAYyKM rpy3a B Criyyae MpOTeYkU WM NOBPEXAEHMS TPYy30BOW €MKOCTM.
Takvne cpenctBa OCylWeHMs OOMKHbI NpegycMaTpuBaTh BO3BpPAT YTEYEK rpy3a B rpy3oBble
€MKOCTW.

7.4 [ormkHbl 6bITb NPEeayCMOTPEHbI COOTBETCTBYHOLME aBTOHOMHbIE YCTPOWCTBA
AN OCYLLIEHMS HACOCHbIX Y KOMNPECCOPHbIX MOMELLEHWUNA.
7.5 [na rpy3oBbIX €MKOCTEW C BHYTPEHHEN M30NAUMEN cpeacTBa ObHapyXeHWUs

yTe4YeK M ocylmTenbHas cucTtema MOryT He npegycmatpuBaTbCcsa Ans MexbapbepHoro
NPOCTPaHCTBa M NPOCTPAHCTB MeXOy BTOPUYHbIM BapbepoM 1 BHYTPEHHUM KOPMYyCOM W
KOHCTPYKLMEN BKNagHOMW rpy30BOM €MKOCTU, KOTOPbIE LIENMKOM 3anofiHEHbl U30MSLMOHHBIM
mMaTepwmarnom cornacHo Tpebdosanunsam 19.3 n 19.4 yactu IV «XpaHeHue rpysa».

7.6 BannactHble  UMCTEpHbl, TOMMUBHbIE UUCTEPHbBI W  raszobesonacHble
NpoCTpaHCcTBa MOryT 6bITb COEAUHEHBI C HACOCaMM MALLUUHHOIO NOMELLEHMS.

OHnweBble TyHHeNuM Ans TpybonpoBOAOB MOryT WUMETb COEOUHEHUSI C Hacocamu
MaLUMHHOIO MOMELLEHNSA MpU YCroBUW, YTO TpyDObl BedyT HEenocpenCTBEHHO K HacocaMm W
OTNIMB OT HACOCOB NPOU3BOANTCS HEMOCPEACTBEHHO 3a BOPT 6e3 Kakux-nmbo KranaHoB Uin
naTpyokoB B 0BEMX IMHUSAX, KOTOpble MOryT COEAWHATb AHULLEBbIA TPYOHbLIN TYHHENb
C cuctemamu, obcnyxmeatommm razobesonacHble NPoOCTpaHCTBa.

BosgywHble Tpybbl HacocoB, OOCMAYXMBAKOLWMX Cyxue [HULIEBbIE TYHHENW, 4vepes3
KOTOpble NPOXOAAT GannacTtHble Tpybbl, HE AOMKHbI UMETb OTKPbITbIX KOHLOB B MalUMHHOM
oTAEeNneHuun.
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8 CUCTEMA BEHTUNALUU

8.1 BeHTUnsAuua nomeweHun, TpeOylOLWMX nocelWeHUss B npouecce
rpy3oBbIX onepauui.
8.1.1 lNomelleHna anekTpoasuraTenen, rpy3oBbiX HACOCOB M KOMMPECCOpPOB, a

Takke Opyrue 3akpbiTble NOMELLEeHUs, KOoTopble cogepxaT obopygoBaHue ONis nepekadku
rpysa, u nogoOGHble MOMELLEHUS, B KOTOPbIX OCYLLECTBISETCA YynpaBrieHue rpy30BbIMK
onepaumsiMM, OOMMKHbl  060pyaoBaTbCA  WUCKYCCTBEHHOW BEHTUNAUMEN, HE3aBUCUMOWN
OT OPYrMX CUCTEM BEHTUNALUM U YNPaBNSEMON U3BHE 3TUX MOMELLEHWNNA.

JormkHbl OblTb  NpegycMOTPeHbl Mepbl ANA Mycka CUCTEMbl BEHTUNAUMKU  3TUX
nomeLLleHMn 00 Bxoda B HMX 06OCnyXMBaloLWero nepcoHana v npuBefeHUs B AENCTBUE
obopygoBaHus; Npuv  3TOM npeaynpeauTenbHas Haanucb, Tpebyowas  BKNOYEHUN
BEHTUIAUUK, AOIMKHA BbITb pacnonoXeHa OKOmo BXo4a B 3TU NOMELLEHUS.

8.1.2 [MpremMHble U BbINYCKHblE OTBEPCTUS WUCKYCCTBEHHOW BEHTUNAUUWU OOSKHbI
ObITb pacnonoXxeHbl Taknm obpaszom, 4ToObl obecneunTb LOCTATOMYHbLIA MPUTOK BO34yxa
B MOMeLleHne ANns nNpeaoTBpalleHMsl CKOMMEHUS BOCMIIAMEHSAOWMXCA WM TOKCUYHbIX
napoB rpysa un obecnedeHunsa 6e3onacHomn paboyen atmocdepbl.

Cuctema BeHTUNAUMM OormkHa obecneumBaTtb He MmeHee 30 obMeHOB BO3gyxa B 4ac
ncxogs M3 obulero obbema nomelleHusi. Kak ucknioveHne Ans rasobes3onacHbiX NOCTOB
yrnpaBneHus rpy3oBbiMy onepaumnsMmn gonyckaetcs 8 obmeHoB Bo3ayxa B 4ac.

8.1.3 CuctemMbl  BEHTMRAUMM  MOMELEHUA  AO0MKHbl  6blTb  CTaAUMOHaPHBIMW.
BbITsS)KHbIE CUCTEMBI BEHTUNAUMM AOMKHbI obecneunmBaTb NPUEM BO3ayxa U3 BEPXHUX U
HWKHUX YacTeln nomeLLeHns B 3aBUCUMOCTM OT NFIOTHOCTM NapoB NePEBO3NMbIX FPY30B.

8.14 B nomelleHunsix anekTpoasuratenemn, NnpuBoasLLNX rpy3oBble KOMNPECCOPbLI U
HacoCbl, B MOMELLEHUSAX FreHepaTOpOB MHEPTHOro rasa, B MOCTax YnNpaBreHWs rpy30BbIMU
onepauusiMM, €ecnM OHW paccMaTpMBalOTCA Kak rasobesonacHble, a Takke B APYrnx
razobesonacHbIX MPOCTPaHCTBaxX B Mpedernax rpy3oBOW 30Hbl BEHTUNAUUSA OO0SKHA ObiTb
NPUTOYHOM M obecneyvmBaTb U3OLITOYHOE AaBNEeHNE B 3TUX MPOCTPAHCTBAX.

8.1.5 B rpy3oBbix KOMMPECCOPHbIX M HACOCHbIX MOMELLEHMAX W B NOCTax
yrnpaBneHnss rpy3oBbIMX OnepaumsiMn, €criv OHWM PacCMaTpuBalOTCHA Kak rasoonacHble,
BEHTUNAUMNA OOMKHA ObiTb BbITSXKHON.

8.1.6 KaHanbl BbITSXXHOM BEHTUNAUMM W3 ra300NacHbIX MNPOCTPAHCTB AOSMKHbI
obecneyvBaTb yaaneHve BO3gyxa BBepX. BbinyCkHble OTBEpCTUS AOMXKHbI pacrnonaratbcs
Ha OTKpbITOM nanybe, kOTopas B OTCYTCTBUM AaHHbIX BbITSXKHbIX KaHANoB UMEEeT TaKyto Xe
NN MEHbLLYIO KaTeroputo onacHOCTN U OTCTOATb He MeHee YyeM Ha 10 M B ropu3oHTanbHOM
HanpaBneHUn OT MPUEMHbIX KaHanoB BEHTUNAUMM W OTBEPCTUM BXUMble U CNyxebHble
nomMeLLeHns, NOCTbl yNpaBneHus n apyrne rasobesonacHble NpOCTpaHCTBa.

8.1.7 lMpuemHble OTBEPCTUS CUCTEMbI BEHTUNAUMW LOSPKHbI OblTb  PaCcrofoXeHbl
TakMMm 00pa3oM, 4TOObl BO3MOXHOCTb BO3BpaTa OMACHbIX MapoB, BbLIXOOSAWMX W3 J0O0ro
BbIMYCKHOrO BEHTUMNSLMOHHOIO OTBEPCTUSA, Obina cBegeHa K MUHUMYMY.

8.1.8 BeHTMNAUMOHHbIE KaHarbl ra3oonacHbIX MPOCTPAHCTB HEe AOMMKHbI NPOXOaUTb
yepes3 MaLLMHHbIE, XUIble N CNy)XeOHble NMOMELLEHUsT U NOCTbI YNPaBeHUs, 3a UCKIIOYEHNEM
yKasaHHbIX B pasa. 10.

8.1.9 OnekTpoaBurateny, NPMBOASLLME BEHTUNATOPLI, OOMKHbI ObiTb PacrnonoXeHbl
BHE BEHTUNSLUMOHHBLIX KaHaroB, ecnv npeanonaraeTcsa nepeBo3ka BOCMIaMEHSIOLLMXCS rPY30B.

BeHTUNATOpbl  HE AOMKHbI  CAYXUTb  MCTOMHUKOM  BOCMMaMEHEHUst napoB  rpysa
B BEHTUITMPYEMOM MOMELLIEHUM U B CUCTEME BEHTUNSALMK, 06CNYXMBAOLLEN 3TO NOMELLIEHNE.

BeHTUNATOpPbl U BEHTUIMSALMOHHbIE KaHamnbl OIS ra3oonacHbIX MNPOCTPAHCTB B MecTax
pacnonoXxeHus BEHTUIATOPOB OOMKHbI NMEeTb KOHCTPYKLIMIO, NCKIHOYaIOLLLYHO
nckpoobpasoBaHve K oTBevalowyr TpeboaHuam 5.3.3 uvactm IX «MexaHuambl» [pasun
Knaccudpmkaumn.
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8.1.10  [1nsa BEHTMNATOPOB KaX4oro Tumna, MCNosib3yeMbIX B FPY30BbIX 30HAX, AOJKHbI
OblTb  NPeaycMOTpPEeHbl  3anacHble  KpbiNaTku  BMecTe  C BanoM, MOALWMMHUKKN U
anekTpogsuratenu no 1 WT. Kakgaoro Tmna.

8.1.11 HapyxHble OTBEepPCTUS BEHTUMSALMOHHbIX KaHanoB AOMKHbI MMETb 3allMTHbIE
CETKM C A4yerkamm He bonee 13 mm.

8.2 BeHTURAUMA nomMeLlleHN, 0ObLIYHO He nocellaeMbIX.

8.2.1 TpioMHbIE  MOMeELLEeHNsI, MexbapbepHble W NycTble  MPOCTPaHCTBA,
Kocpdbepaambl, MOMeELLEHMsT Tpy30BbIX TpybonpoBOAOB W Apyrne, B KOTOPbIX MOryT
cKkannuBaTbCA Napbl rpy3a, AOMKHbI MMEeTb BEHTUNAUMIO, obecneyvBatolyto GesonacHyto
aTMocdepy npu  HeobXoAMMOCTM MocelleHns 3Tux nomeweHnn. Ecnn  gna  Takmx
NMOMELLEHMI He NpedyCMOTPeHa CTauMoHapHash cucTemMa BEeHTUNAUUW, OOSMKHbl OblTb
npeaycMoTpeHbl  ogobpeHHble  Peructpom  nepeHocHble  cpeactBa  UCKYCCTBEHHOW
BEHTUNALNN.

Mpn HeoBXOAMMOCTUN OCHOBHOW BEHTUNSALMOHHBIA KaHam B TPIOMHbIX MOMELLEHUSIX U
MexbapbepHbIX NPOCTPaHCTBaX AOIMKEH ObITb CTaLNMOHAPHbIM.

BeHTMNaTopbl M HarHeTatenu [OMKHbI COOTBeTCTBOBaTb TpeboBanmsm 8.1.9 un
He OOMMKHbI NPensiTCTBOBaTb AOCTYNy nepcoHana.

8.3 BeHTUNAUMA Apyrux NnoMeLLeHUN.

8.3.1 [MpruemMHble OTBEPCTUS CUCTEMbI BEHTUMALMM HE LOMKHbI OblTb ObpaLleHbl K
rpy3oBon 3oHe. OHM OOMKHbI pa3mellaTtbcs Ha KopmoBoKn nepebopke, He obpalleHHON K
rpy30BOMN 30HE, HOCOBbIM MITM KOPMOBBLIM MOrPY304HO-Pa3rpPy304HbIM YCTPOMUCTBAM, U/UNKN Ha
OOpTOBLIX CTEHKAX HaACTPOMKM Ha paccTtosiHm L/25, HO He meHee 3 M OT nepebopku,
obpalLeHHON K rpy30BOM 30HE. OTO PACCTOSIHNE MOXET HE NPEBbLIWATL 5 M.

CnepyeT Takke yunTbiBaTb PacrnosfioXeHne NpUeMHbIX OTBEPCTUI CUCTEMbI BEHTUNSALMN
MO OTHOLUEHWMIO K FPy30BbIM TpybGonpoBogaM, ra3ooTBOAHbIM TpybaMm, a TakkKe K BbIXJTONHbIM
Tpyb6am ycTponcTs, paboTatowmx Ha CKMKEHHOM rase.

Pernctp MoxeT OonyCTUTb OTCTYNSIEHUSI OT yKa3aHHbIX TpeboBaHMI CynoB, KOTOpble
npeaHasHavyeHbl ONs NepeBO3KU rpy30B, He NPeAcTaBhsoWMX OMaCHOCTU B OTHOLLEHWUN
TOKCUYHOCTM WNU BOCMIIAMEHAEMOCTN, a Takke Ans HebonblumMx CyaooB, Ha KOTOPbIX
HEBO3MOXHO UX BbINOSIHEHNE.

8.3.2 Bce npuemHble ¥ BbINyCKHblE OTBEPCTUS CUCTEMbI BEHTUNAUUW W UHbIE
OTBEPCTUS B XWMble W CNYyXeOHble NOMEeLWEeHUs W NOCTbl YyNpaBfeHus AOMKHbl ObiTb
o6opynoBaHbl 3aKpbITUSAMK, 0OeCneYnBatoLLMMN ra30HENPOHMLLAEMOCTb.

B cnyyae nepeBO3KM TOKCMYHBIX NPOAYKTOB, [AOfMkHA ObiTb npegycmoTpeHa
BO3MOXHOCTb NMPUBEOEHUSA TaKMX 3aKpbITUN B OENCTBUE WU3HYTPU YKa3aHHbIX MOMELLEHWUN.
OpaHako npu 3ToOM:

.1 TpeboBaHMe O 3aKPbITUN UBHYTPU MOXET HE NPUMEHSTLCA K peaKko noceliaembim
NoMeLLeHMAM, TakUM Kak nanybHble KnagoBble, KnagoBble Ha bake, MacTtepckue. Takke 310
TpeboBaHMe He NPUMEHSIETCA K MNoCTaM  YNpaBfeHWss  rpy3oBbIMW  onepauusmu,
pacnonoXeHHbIM B Npefenax rpy30BOv 30Hbl;

.2 NPV HanNMyun LEeHTPanmn3oBaHHOro ynpaBneHns 3akpbiBaloLWMMN YCTPONCTBAMN U3
LEeHTPanM3oBaHHOro MOCTa, yrnpaBfieHNe UMW U3HYTPU 3aluliaeMblX NMOMELLEHUA MOXeT
He nNpegycmMaTpuBaTbCS;

.3 BbIrOPOAKM ABUraTenen, MOMELWEHNs Trpy30BbIX MEXaAHW3MOB, OTAENeHus
9NEKTPONpMBOLAOB WM PyNeBbiX MalUMH, pPacCMaTpuBalOTCA Kak peako nocellaemble
noMeLLeHns, He noanagarolwme NoA4 AENCTBME HacCTOsILLEero nyHKTa W, crieqoBaTenbHO,
TpeboBaHMe O 3aKpbiTUM 3aKpbiBalOLWMX YCTPONCTB W3HYTPU HE NPUMEHMMO K ITUM
NpOCTpaHCTBaMm;
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4 3aKkpblBalOWme yCTpOMCTBA AOMKHbI obnagate  A4OCTAaTOYMHOM  CTENeHbHo
repmeTnyHocTU. CTanbHble MPOTUBOMOXAaPHbIE 3acCrOoHKW 6e3 repMeTUYHbIX YMAOTHEeHWUN
He MOryT CHYMTaTbCA YA0BNETBOPSOLWMMM HACTOALWMM TpeboBaHMAM;

.5 HecmoTpsa Ha TpeboBaHUA HACTOALEro NyHKTa, OOSMKHbI ObITb NpegyCMOTpEeHbI
CpeacTBa 3aKpblTUA NOObIX NPUEMHBIX W BbITSXHbBIX OTBEPCTUA BEHTUNALUU CHaPYXU
nomewieHmn cornacHo 12.1.7 wyactn VIII «Cuctembl u Tpybonposoabl» [lpasun
Knaccudukaumm n NoOCTPONKN MOPCKUX CYAOB.

8.3.3 lMpocTpaHCTBO BO3AYLUHOMO  LWIO3a OOMKHO UMETb  UCKYCCTBEHHYIO
MPUTOYHYIO  BEHTUNAUMIO K3  ra3obe3onacHoro MpocTpaHCTBa AnNd  NOAAepXaHus
n36bITOYHOro JAaBNEHMSI NO OTHOLLEHMIO K Fa300MacHOM 30He Ha OTKPbITON nanybe.

BeHTunsums gomkHa obecneumnsatb He MeHee 30 o6MeHOB BO3ayxa B Yac.

8.34 [Ona cynoB C ycTaHOBKOW perasndukaumm npuemMHble  BEHTUNALNOHHbIE
OTBEPCTUS, O KOTOPLIX roBopuUTCA B 8.3.2, AOMMKHLI UMETb YCTPONCTBA AN1s AMCTaHUMOHHOIO
3aKpbITUA ¢ MocTuka 1 ua MNyro.

8.4 B MalVHHBIX MNOMelleHnax kaTeropun A, B KOTOPbIX a3 UCMNonb3yeTcs
B Ka4YeCcTBe TONNMBA, AOSMKHA ObITb NPeayCMOTpeHa aBTOHOMHAs CUCTeEMa NPUHYAUTENbHOWN
BeHTUNAUUKN, obecneynBatoLlas OTCYTCTBME 3aCTOMHBLIX 30H.
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9 rPY30BbIE HACOCHbBIE U KOMINPECCOPHbIE OTOEJNEHUA

9.1 [py30Bble HACOCHble W KOMMPECCOPHble OTAENeHus LOMKHbl  ObiTb
pacnonoXeHbl Ha OTKPbITOM nanybe W HaxoauTbCsi B MNpedenax rpy30BON  30HbI.
OrHectonkocTe nepebopok M nany® 9TMX NOMELEHUA [OIPKHA COOTBETCTBOBATb
TpeboBaHusm 2.4.2 vactn VI «[poTuBonoxapHasa 3awmta» [lpaBun knaccudoukauum,
npegbaBngeMbIM K HACOCHBIM MOMELLEHUAM.

9.2 Ecnu rpysoBble HacoCbl UM KOMMNPEeccopbl MNpUBOAATCA B ABMXEHUE
BanonpoBogamu, NpoxoaswumMmn vyepes nepebopky mnu nanyby, B mectax npoxoda yepes
nepebopky wnu nanyby [OOSMKHbI ObiTb YCTAHOBIEHbl ra30HENPOHMLAeMble CanbHUKU
C a(hbeKkTMBHON CMa3koM WNu  apyrme CcpeacTtBa, obecneuymBarome MOCTOSAHHYHO
ra3oHenpoHuuaemMocTb. [py3oBble Hacocbl M KOMMApeccopbl AOMXHblI 6bITb 060pyaoBaHbI
AaTtynkamn TemnepaTypbl CanbHUKOB BanoB, NPOXo4sAWMMKN Yepes nepebopky nnun nanyoy,
NoALNMHUKOB M KOPMYCOB HAaCOCOB.

9.3 YCTPOMCTBO rpPY30BbIX HACOCHBLIX W KOMMPECCOPHbIX OTOENEHUN AO0SMHKHO
obecneuBaTb CBOGOAHBLIN  AOCTYN B HWX MepcoHana B 3allUTHOW odexge WU
C AblxaTenbHbiMM annapatamu, a Takke GecnpensiTCTBEHHYK0 3BaKyalMio NoCcTpadaBLUMX
B 6ecco3HaTenbHOM cocTosiHMKM. Bce knanaHbl, Mcnonb3yemble Mpu rpy3oBbIX Oonepauumsix,
AOJSMKHbI ObITb AOCTYMHbLI AN1A NepcoHana B 3alMTHOW oaexae.
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10 NMOCTbI YNPABJIEHUA NPY30BbIMU OMNMEPALUAMU

10.1 JlloGor nocT  ynpaBneHusi rpy3oBbiIM  onepauusiMM  OOIMKEeH  ObiTb
pacnonoXeHbl Ha OTKPbITOM nanybe M MOXET HaxoguTbCA B PYy30BOM  30HE.
MocT ynpaBneHus rpy3oBbiMM OnepauusMm MOXeT pacrnonaratbCA B panioHe XWUMbIX W
Ccny>XeBHbIX MOMELLEHUA U MOCTOB YNpaBreHns npu cobnogeHnn cneayoLwmx yCrnoBUii:

.1 ecnM nocT ynpaeneHus rpy3oBbIMM OnepauMsMuM  paccmaTpuBaeTcsa  Kak
razobesonacHoe NpoCTPaHCTBO;

.2 ecnu Bxop otBevyaeT TpeboaHuam 1.5.2 yactn |l «TpeboBaHus Kk obuiemy
pacrnonoxeHuto» n 8.3.1 HacTosLWen YacTu, U3 nNocta ynpasneHns rpy3oBbIMU onepaunsiMm
MOXeT MMEeTbCA JOCTYN B BbilLeyKa3aHHbIE NOMELLEHWS; 1

.3 ecnu Bxo4 He oTBevaeT TpeboBaHumam 1.5.2 yactu Il «TpeboBaHua K obiemy
pacnonoXeHno», N3 NocTa ynpasrneHus rpy30BbIMU onepaumnsMmn He AOSMKHO ObiTb AocTyna
B BbllleyKasdaHHble MOMELLEHNs), BO3AyX03abOpPHMKM W OTBEPCTUS [OOIMDKHbI OTBEYaTb
TpeboBaHusam 1.5.7 n 1.12 vactn Il «TpebGoBaHua k obuemy pacnonoxeHuio» u 8.3.1
HacToSALWEeN 4YacTn, a N30nauMsa OrpaHUYMBaIOLLNX TakMe NOMELLEHUS KOHCTPYKUMIA AOSMKHA
ObITb BbINONIHEHA Ha knacc «A-60».

10.2 Ecnn noct ynpaBneHus rpys3oBbIMM OMnepauuamMu paccmaTpmBaeTca Kak
razobesonacHoe NpoCcTpPaHCTBO, CUCTEMA U3MEPEHUI NapaMeTPoB rpy3a, No BO3MOXHOCTH,
OOITDKHA MMEeTb KOCBEHHYIO CUCTEMY MOKa3aHUN.

KOHCTpyKUMsi cucTemMbl M3MEpeHU napameTpoB rpy3a B Nobom cnydae [omkHa
NCKNIOYaTb YTEYKy rasa B NoCT ynpaBrieHUs rpy30BbIMK Onepaunsamu.

PasmelleHne rasoaHanus3atopoB B npegenax nocta ynpaeneHus  rpy30BbiMU
onepaumsiMm He 6yaeT HapywaTtb raz3o6e30nacHOCTU NPOCTPAHCTBA, ECIIM OHN YCTaHOBIEHbI
B cooTBeTCTBMM C TpebosaHuamn pasg. 6 yvactm VIl «KOHTponbHO-naMepuTenbHble
YCTPOWCTBA U CUCTEMbI aBTOMaTM3auumny.

10.3 Ecnu nocTt ynpaeneHnsa rpy3oBbiMM OnepauusiMu Ha cygax, nepeBo3sinx
BOCMNIIaMeHSIoLLMECH TPy3bl, pacCMaTpMBaETCs Kak rasoonacHoe npocTpaHCTBO, UCTOUHUKK
BOCMaMeHeHNs JOMKHbI ObiTb MCKMOYEHbI.

OnekTpudeckoe o006o0pyaoBaHMe, YCTAHOBMNEHHOE B NOCTax YNpaBfieHMs TPy30BbIMU
onepauusMn, OOIMKHO WMETb XapakTepucTuku, obecneuymBalowmne 6e30MacHOCTL  €ro
NCNONb30BaHWSI.
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11 NCMNOJIb3OBAHUE IN'PY3A B KAYHECTBE TOIJIUBA

11.1 CXWXKEHHbIN MeTaH SIBNSeTCA e4UMHCTBEHHbLIM FPy30M, Napbl UNKU KOHAEHcaT
KOTOPOro MOryT MCMoSib30BaTbCsl B KA4YeCTBE TOMMMBa B KOTMax, reHepartopax WHEPTHOro
rasa, ABuratensix BHyTPEHHEro CropaHuns U ra3oBbiX TypOUHaXx.

MalwuHHble nomelleHus Kateropum A, B KOTOPbIX ra3 WCMNOMb3yeTcs B KayecTBe
TONNuBa, AOMKHbI 060pyaoBaTbCA YCTPOMCTBaMM OOHapPYy)XeHWs rasa, OTBeYarLnMu
TpeboBaHuaMm pasg. 6 yactu VIl «KoHTponbHO-n3mepuTenbHble YCTPOUCTBAY.

11.2 Tpybonposoabl ra3o06pa3HOro Tonmea He AO0MKHbI NPOXOAUTL Yepes Xunble
1 cnyxebHble NOMeLLEHUS 1 NOCTbl YNpaBreHus.

TpybonpoBoabl ra3006pa3HOro Tonnmea MOryT NPOXoAUTb UK NPOKNaAabIBaTbCs BHYTPU
APYrnx NoMeLLEeHNI, ecrnu:

.1 OHW BbINOMHEHbI B BMAe ABOWHbIX TpybonpoBoaoB (Tpyba B Tpybe); npy 3TOM
TONMMBO NofaeTcs No BHyTPeHHEN Tpybe.

MpocTpaHCTBO MeXAy KOHLUEHTPUYEeCKMMM TpyGamu 3anofiIHEHO MHEPTHbIM rasom noj
AaBreHneM, NpeBbILWaoLLnM aBneHe Tonunea.

B cnyyae nageHvuss [aBneHWss MHEPTHOro rasa Mexay Tpybamu [omkHa ObiTb
npegycMOTpeHa curHanusaums u aBToMaTuyeckoe OTKMYeHMe nodayu rasoBoro Tonnvea
no Tpybonpoeoay;

.2  OHW YyCTaHOBMEHbl B Tpybax WnM KaHamax C UCKYCCTBEHHOW  BbITSXKHON
BEHTUNALMNEN.

BosaywHoe npocTpaHCTBO MexXay HapY>KHOW M BHYTPEHHEW CTeHkamu TpyO M KaHaroB
00bopyOoBaHO WCKYCCTBEHHOW BeHTuUnsiuMen, obecneuymBatowenn He meHee 30 oOmeHoB
BO3yxa B yac.

Ecnun cuctema BeHTUNAUMM He ob6ecneynBaeT TpebyemMoro notoka Bo3gyxa, TO AormkKHa
OblTb MpeaycMOTpeHa CUrHanuMsauus M aBTOMaTMYecKoe OTKMYeHWe nogavv rasoBoro
Tonnmea no Tpybonposoay.

Cuctema BEHTUNALUN NOLAEPXKMBAET AABMEHNE HUXKE aTMOCKEPHOrO.

[Buratenu BEHTUNATOPOB pa3MeLLEeHbl BHE BEHTUIALNOHHBIX TPYO Mnv KaHarnos.

BeHTMNSAUMOHHbIE BbINYCKHbIE OTBEPCTUSA BblBEAEHbI B MECTA, IAe HE MOXET NMPON30NTH
BO3ropaHune B3pbiBOOMNAaCcHOM CMeCU ra3oB 1 BO34yXa.

MpuemMHble BEHTUNSAUMOHHbIE OTBEPCTUSI PAacnofioXeHbl TakMm 00pas3oMm, 4TOObI
He 6bino 3abopa rasa unu cMecu rasa u Bo3gyxa B CUCTEMY BEHTUIALMUMN.

BeHTnnsauma penctByeT Bcerga, korga no Tpybonposogy nopaetcs rasoobpasHoe
TONMMBO.

lMpeaycMoTpeHo MOCTOAHHO [OeWCTBYyloLlee YCTPOWCTBO, onpedensioliee yTeuku U
npekpallatowee nogady raszoobpasHoro Tonnvea B MawMHHOE NOMELLEHNE B COOTBETCTBUN
¢ TpeboBaHnamm 11.10.

BbITS)KHOM BEHTUNATOP ANA  Takoro KaHama YyCTaHOBReH Tak, u4Tobbl nogada
razoobpasHoro TONAMBa B MAalIMHHOE MOMeWeHne Morna ObiTb OTKMYeHa, ecnu
TpebyeMbIn NOTOK BO34yXa He YCTAHOBIEH UMK HE NOAAEPXKMBAETCS.

OnekTpnyeckoe 06opyaoBaHue, pa3mellaemMoe BHYTPU ABOWHbLIX TPyO wnuM kaHanos,
OOJDKHO ObITb MCKkpobGesonacHoro Tmna.

11.3 Mpu nosiBNeHuMn yTeuyku rasa nogaya razoobpasHoro Tonnmea OSMKHA ObiTb
npekpawieHa Qo Tex nop, Moka yTeyka He bygeT oOHapyxeHa W ycTpaHeHa.
CoOTBETCTBYIOLME WHCTPYKUUN [AOSMKHbI HAaXOAMTbCA Ha BWOHOM MeECTe B MalLUMHHOM
NMOMeLLEHNMN.

11.4 [BovHble TpybonpoBOAbl MMM KaHanbl  C UCKYCCTBEHHOW  BbITSXKHOM
BEHTUNAUMEN, npegHasHayeHHble Ans TpybonpoBoAoB ra3oobpasHOro Tonnuea, OOSMKHbI
3aKaH4YMBaTbLCS Y BEHTUIALMOHHOIO pacTpyba unm waxrbl, ykazaHHbIX B 11.5.
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11.5 [na panvoHOB pacnonoXeHus naHues, KnanaHoB M T.N., a Takke Ans
TpybonpoBodoB nogayun rasa B MecTax pasmelleHust notpebutenen rasa, SOMMKHbl ObiTb
npeayCMOTPEHbl BEHTUNSILUMOHHbBIA pacTpyb nnu waxTa.

Ecnn BeHTUNAUMOHHBLIM  pacTpy® unM  waxta He 06CnyKMBalTCA  BbITSHXKHbIM
BEHTUNATOPOM, Kak ykaszaHo B 11.2.2, OHM OOMMKHbI BbITb 060pya0BaHbl CUCTEMOW BbITSPKHOM
BEHTUIALUUN N HENPEPBLIBHO AENCTBYIOWMM ra3oaHann3aTopoM Ansi O6HapyXeHUs yTeukun n
npekpaLleHms nogaym razoobpasHoro TonnmBa B MalLUMHHOE MOMELLEHME B COOTBETCTBUM
¢ TpeboBaHmsam 11.10.

BbITS)KHON BEHTMRATOP OOMKEeH ObiTb YCTAHOBMNEH TakMMm obpasom, 4ToObl nogadva
razoobpasHoro Tonnvea B MalMHHOE NOMeLLeHne Morna OblTb OTKMOYEHA, ECIN BbITSKHANA
BEHTUNAUKNA He obecneunBaeT TpebyemMoro notoka Bo3ayxa.

BeHTUNsAUMOHHLIN pacTpyb nnu waxTta AOMKHbI OblTb YCTAaHOBMEHbI UM CMOHTUPOBAaHDI
Taknm 0bpas3om, 4ToObl BEHTUNUPYEMbIN NOTOK BO34yXa MOr MPOXOAUTb Yepe3 YCTaHOBKY,
NCNONb3yoLLY razoobpasHoe TONMUBO, U yaanaTbCs B BEPXHEN 4acTu BEHTUNSALMOHHOMO
pacTtpyba unu waxTbl.

11.6 Kaxxgasa yctaHoBKa, Mcnonb3yollasi razoobpasHoe TONnMuBO, AOJMKHA ObiTb
cHabxeHa Tpems aBTOMaTMYECKN OEWUCTBYIOLWMMM KnanaHamu. [1Ba u3 HUX AOSMKHbl ObiTb
YCTaAHOBIEHbLI MOCreaoBaTesibHO B TpybonpoBoge raszoobpasHoro Tonnvea, wuaywero K
YCTaHOBKe, a TpeTun — AOnsi oTBoda rasa (BeHTunsiumu) M3 Tom 4vactm Tpybonposoga
razoobpasHoro TOMMMBa, KOTOpas pacrnonoXxeHa Mexay ABYyMs nocnegoBaTesnibHO
YCTaQHOBIIEHHbIMW  KnanaHamu B 6e3onacHoe  MecTo Ha  OTKPbITOM  BO3ayxe.
lMepekpbiBatolwmne KranaHbl AOMKHbI OblTb 060pyaoBaHbl CpeacTBaMu Ans NpUMBeOeHUsT NX
B paboyee COCTOSIHME BPYYHYIO.

KnanaHbl OOmKHbI ObiTb YCTPOEHbI TakMM 06pa3om, 4ToObl HapyLleHne Heobxoammon
NPUHYOUTENBHOW TArM, NoTeps niaMmeHn Ha opcyHKax KoTrna, HEHopmaribHOe OaBrieHue
B TpyboOnpoBogax mnogaynM ras3oobpasHoOro TOMnMBa WM BbIXO4 W3 CTPOs  KranaHa
yrnpaBneHnss ¢ rmapaBnnyecknm MpUMBOAOM MPUBENM K aBTOMATMYECKOMY 3aKpbITUIO OBYX
nocrnegoBaTenbHO YCTAHOBIIEHHbIX KranaHoB ra3oobpasHoro TonnmMea M aBTOMaTU4ECKOMY
OTKPbIBaHMIO BEHTUNSLMOHHOIO KranaHa.

OavH 13 [OByX 3anopHblX KranaHoB W BEHTUNSAUMOHHBLIA - KnanaH MoryT ObiTb
obbeavHeHbl B O4HOW KnanaHHOW KOpoOke, YCTPOEHHOW Takum obpasom, 4Tobbl npu
BO3HMKHOBEHUN OOHOIO M3 YKa3aHHbIX YCMNOBUWA MOTOK K YCTAHOBKE, WCMOMb3YyoLLen
raszoobpasHoe TONMMBO, OblfT NEPEKPDLIT, @ BEHTUNALMSA OTKPbITA.

11.7 [MmaBHbIW  ras3oBblA  KnamaH Ans ra3oobpasHoro  TomnmMBa  OOIMDKEH
yCTaHaBNMBaTbCA BHE MaLUMHHOMO nomelleHns. OH AOmMKeH aBTOMAaTMYECKU 3aKpblBaTbCS
npu:

OBHapy>XeHUN yTEeYKN ra3oBoOro TONJMBa;

HapyLleHUN yCnoBuin, yKkasaHHbix B 11.2.1;

cpabaTblBaHMM OaTyMKka KOHUEHTpaUMM MacrsHOro TymaHa B KapTepe ABuratensl uim
CUCTEMbI KOHTPOSSA NOALIMNHUKOB ABUraTens.

PekomeHgyeTcsi, 4TOObl rMaBHbIA ra3oBbIN KnanaH aBTOMATUYECKU 3akpbiBancsa npu
cpabaTbiBaHUK ra3oBbIX KNanaHoB, yka3aHHbIX B 11.6.

11.8 HomkHa OblTb npegycMoTpeHa nopjadya WHEpPTHOro rasa W gerasauus
TpybonpoBoda TOM 4acTU CUCTEMbI ra3oobpasHOro TOMMBa, KOTOpas pacrnonoXeHa
B MalUMHHOM NMOMELLEHWMN.

11.9 Mprvem BoO3gyxa pAOnst CUCTEMbl BEHTUNALUMM W €ro  BbIMYCK  OOSMKHbI
ocyLecTBnATbLCA B 6e30nMacHOM MecTe.

11.10 Cuctembl 0BHapyxeHus rasa, ykasaHHble B 11.2 1 11.5, AormkHbl nogaBaTb
curHan npu pgoctmkeHun 30 % HWKHEro npegena BOCMIIAMEHSIEMOCTM M MpekpallaTb
nogadvy rasoobpasHoro TonnMea B MalIMHHOE MOMELLEHNE Npexae, YEM KOHLEeHTpaums rasa
pocturHet 60 % HwKHero npegena BocnnamMmeHAaeMOCTMy.
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11.11 Bce anemeHTbl cuctembl ra3o06pas3Horo Tonnmea AOMKHbI MMEeTb ogobpeHve
PerucTpa.

11.12 Tpybonposogbl nogayv rasa B MaLUMHHbBIX MOMELLEHUAX OOSDKHbl OTBeYaTb
TpeboBaHmam 13.12 yactn VIII «Cuctembl 1 Tpybonposoabi» [paBun knaccugukaumm m
pa3g. 2 n 12 HacTodlen 4acTu B TOM Mepe, B KakoW OHM NpuMeHumbl. TpybonpoBoabl
OOIMKHbI  MMETb  CBapHble COeduHEeHusl. YdyacTkm TpybonpoBOoOoOB MNoAdayn  rasa,
He 3aKIYEHHbIE B BEHTUNSAUNOHHBbIE TPYObl UNKN kaHanbl cornacHo 11.2 1 pacnonoXeHHble
Ha OTKpbITOM nanybe BHe rpy30BOro panoHa, AOMKHbl MMETb CTbIKOBble COeAWHEeHUS
C nonHbiM nposapom n noasepratbcs 100 % pagnorpadu4eckoMy KOHTPOSHO.

11.13 Ecnu nepeBO3nMbIM ras3 WCNOSL3YETCA B KadecTBe TONMMBa, Ha CydHe
AOMMKHa BbITb yCTaHOBKa AN NPUroTOBEHUSA ra3a U eMKOCTU ANSA ero XpaHeHus.

11.13.1 Bce obopynoBaHue Ons NpuroToBMEHUs ra3a (HarpeBaTenu, KOMMNpPeccopbl,
PUNbTPbLl U T.N.) U EMKOCTU ONS €ro XpaHeHusl OOMMKHbI pas3MeLlaTbCsl B rpy30BOM 30HE.
Ecnn obopygoBaHve HaxoguTcs B 3aKpbITOM  MNOMELLEHWUM, [OOIDKHbl  BbIMOSHATLCA
TpeboBaHua 3.1 yactn V «[lpoTuBonoxapHas 3awmTtar», 8.1 HacToswen Yactn n pasg. 6
yacTtun VIl «kKoHTponbHO-namMepuTenbHble YCTPONCTBA U CUCTEMbI aBTOMaTU3aLUNY .

11.13.2 Komnpeccopbl OOMMKHbI OCTaHaABNMBATLCS aBTOMATUYECKM 00 cpabaTbiBaHMS
BaKyyMHbIX MpedoXpaHUTEerbHbIX KranaHoB eMKOCTEN.

[omkHbl  OblITb  NPegycMOTPEHbl  YCTPOWCTBA AN1  OWMCTAHUMOHHOW  OCTaHOBKU
KOMNPEeCccopoB 13 NErkogoCTyNHOro MecTa, a Takke 13 MalnHHOro OTAeNeHus.

Komnpeccopbl JOMKHbI MMEeTb YCTPOMUCTBO ANS aBTOMaTUYECKOW OCTaHOBKM B Criyyae
cpabaTbiBaHMs aBTOMATUYECKUX MNEPEKPLIBAIOWIMX KNanaHoB, ykasaHHbiXx B 11.6 n 11.7.
OTn KnanaHbl OMKHbI UMETb BO3MOXHOCTb UX BO3BpaTa B paboyee COCTOSIHUE BPYYHYHO.

Komnpeccopbl 06bemMHOro tmna [ormkHbl ObiTb 060pyaoOBaHbl NpefoXpaHUTENbHbIMU
KnanaHamu, coOeiIMHEHHbLIMN CO CTOPOHOW BCackbiBaHUA Komnpeccopa. [NpegoxpaHutensHole
KnanaHbl AOOMKHbl  UMETb TaKyld MNPOMYCKHYH CMOCOBHOCTb, u4ToGbl npwu  Mobbix
obcTodATenbcTBax paboyee AaBneHne He Morno ObiTb NpeBbilleHo 6onee Yem Ha 10 %.

11.13.3 Ecnu rpetowasa cpega, ucnonb3yemasa ANd UCNapeHus wunu nogorpesa
razoobpasHoro TOMMMBa, BO3BpallaeTCd 3a npedenbl rPy30OBOW  30HbI, crneayet
npeagycMoOTPETb AerasaunoHHY0 eMKOCTb, PacnosioKEHHY0 B FPy30BOM panioHe, B KOTOPbI
B Hayane JormkHa MocTynaTb rpetowasa cpefa. B gerasauMoHHOM €MKOCTU OOMKHbI ObiThb
npeaycMOTpeHbl CpeacTBa AN OBHapyXeHUsa rasa v nogaym COOTBETCTBYHOLLEro curHana
TpeBorn. BbIxogHOE BEHTUMASAUMOHHOE OTBEPCTME EMKOCTU [OMKHO pacnonaraTbCs
B 6e3onacHoM mecTe 1 ObITb 060pPYAOBaHO NraMenpepbiBaTENEM.

11.14 KoTnbl, ncnonb3ytoLine rpys B KadecTBe TOMMNUBA, JOMMKHbI COOTBETCTBOBATL
cnegylowmm TpeboBaHUAM.

11.14.1 Kaxgbln KoTen JOIMKEeH NMeTb OTAENbHYIO BbITSXKHYIO LLAXTY.

11.14.2 Tonka kOTNa [JOrfmkHa MMeTb (popmy, MNpeaoTBpaLlalollytd BO3MOXHOCTb
0o6pa3oBaHUsA 3aCTOMHbIX 30H, B KOTOPbIX MOXET CKannvMBaTbCs ras.

11.14.3 Tono4yHoe YCTPOWCTBO OOJTKHO MO3BONATL CXKUraTb HedpTENPOAYKTbl U METaH
Kak no OTAENbHOCTW, Tak U OAHOBPEMEHHO.

MepekntoveHne ¢ rasaoobpasHoOro ToMMAMBa Ha XMOKOe He OOSMKHO Bbi3blBaTb N3MEHEHMS
pexuma paboTbl koTna.

[[@30TOMNOYHOE YCTPOMUCTBO [AOMKHO ObiTb 060pygoBaHO 3ananbHoW  (hopcyHKon,
paboTatoLen Ha X1akoM TonnuBee.

TonoyHble yCTpOMCTBA [AOMKHbI MMETb OMNOKMPOBKY W HE OTKIOYAEMy 3aluuTy,
ykasaHHble B 5.3.2 — 5.3.4 yactu X «Kotnkl, TennoobmeHHble annapartbl M cocyabl NOA
AasneHnem» Mpasun knaccudukaumm.
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11.14.4 Ha kaxgon TpybGe nogsoaa ra3oobpasHoro Tonnmea Kk popcyHke OOMmKeH ObiTb
NpeaycMoTPEH PYYHOW NepeKkpbiBatoLLMA KrianaH.

HomkHa ObITb NpeaycMoTpeHa NpoayBKa ra3oBbiX TPYOONPOBOAOB, BEAYLLMX K (DOPCYHKaM,
Npv NOMOLLN MHEPTHOTO rasa unv napa npy HepaboTatoLen OPCyHKe.

11.145 YcTpouctBa perynvpoBaHus, 3awwuTbl, ONOKMPOBKM UK  CUrHaNM3aumm
ABTOMATUYECKMX TOMOYHbIX YCTPOWCTB AOIMKHbI YAOBNETBOPSATb TpeboBaHusm 4.3 yactn XV
«ABTOMaTM3auus» MNMpasun knaccudukauun.

11.15 Ocob6ble TpeboBaHUA K ABUraTensiM BHYTPEHHero cropaHus, paborarowmm
Ha razoo6pa3Hom TonnumBee.

[ByxTONNUBHLIMX OBUraTensMu SBNSIOTCA Takue [BuraTeny, KoTopble UCMOMb3yoT
razoobpasHoe TOMAMBO (C BOCMSIAMEHEHWEM XMAOKAM TOMSIMBOM) W XXMOKOE TOMMMBO.
[Moa >knaKMm TONNMMBOM MOHUMAKOTCH Kak AUCTUNIMPOBaHHbIE, TaK N TAXenble copTa TornmnvBea,
BKMOYas MasyT. [asoBbiMM ABUraTensMu SBASIOTCA OBuratenu, MWCnonb3ylowmne TOrbKo
rasoobpasHoe ToMnnmBeo.

11.15.1 YctpoWncTeo.

11.15.1.1 Ecnn ra3 nogaetca B BMAOE CMECUM C BO3AYyXOM 4depe3 OO KONeKkTop, TO
nepea Kaxaon M3 rofloBOK UMIMHOPOB OO/MKEH ObiTb YCTAHOBMEH Miame3adepKuBatoLmii
KnanamH.

11.15.1.2 Kaxgpli aBuratenb LOSMKEH WMETb OTAENbHbIN TPybonpoBOA4 ra3ooTBOLHOM
CUCTEMBI.

11.15.1.3 dopma TpybonpoBoda ra3oO0TBOAHOM CUCTEMbI [OOMMKHA NPENATCTBOBATb
noBOMy CKOMMEHMIO HECTOPEBLLEro ra3oobpasHoro Tonnvea.

11.15.1.4 Konnektopbl BMYCKHbIX OTBEPCTMM [OMs BO34yxa, NpoAyBaeMble Kamepbl W
KapTepbl OOMKHbI ObITb 000PYAOBaHbI COOTBETCTBYHOLLMMM CUCTEMaMM cOpoca AaBreHus, ecrnn
ABUraTenu He CKOHCTPYMPOBaHbl NS BblAEPKNBaHWUS HanbOsbLUIEro AaBeHWs!, BO3HMKAIOLLEro
BCNeACTBME BOCMNMIaMEHEHUs yTeuvek rasa. BbixogHble oTBepcTus cucteM cbpoca gasreHus
OOMKHbI ObITb BbiBEAEHbI B 6€30MnacHoe MecTo € TeM, Y4TOObl HE NPUYMHUTL Bpeaa NepcoHany.

HomkHa ObITb NpegycmoTpeHa yoobHas cuctemMa cbpoca AaBreHUst U3 BrYCKHbIX
KONMMeKTopoB BO3AyXa, MPOOYBOYHbLIX MPOCTPAHCTB M BbIXIOMNHOW CUCTEMbI, €CMN OHU He
paccyvTaHbl Ha Hauxydliuve criydyan mM3bbITOMHOrO 4aBMeHMs M3-3a yTedeK BOCMNaMeHSIeMOro
rasa unuM 3TO oOnpaBgaHO KoHuenuuen 6esonacHocTn papuratens. [logpoGHas oueHka
NOTEHUMANbHON OMAacHOCTM M3ObITOYHOrO AaBMEeHWs BO BMYCKHbIX KOMMEKTopax BO34yXa,
NPOAYBOYHbIX MPOCTPAHCTBAX U BbIXIIOMNHON CUCTEME AOMMKHA ObITb NPoBeAeHa U OTpaxeHa B
KoHuenummn 6esonacHocTu gsuratens. NpeaoxpaHuTenbHble KnanaHel OT B3pbiBa B KapTepe B
cooTBeTCTBMU C TpeboBaHnsiMu Npaeuna 27.4 rnaebl |I-1 COJIAC ¢ nonpaBkamu, BHECEHHBIMA
pesontoumamm MUMO pgo MSC.436 (99), cuutatoTcs npurogHbiMi Anst paboTbl ABuratens Ha
rase. [lns gsuratenen, He nognagaroimx Nof OEeNCTBME YyKaszaHHOro npasuna, Heobxoammo
nNpoBecT! NoApPOBHYD OLEHKY MNOTEHUManbHOM OMacHOCTU CKOMMEHWs TOMMMBHOIO rasa B
KapTepe.

11.15.1.5 Kaxgpin aBuratens pormkeH ObiTb obopyaoBaH cuctemamu rasooTBOAa,
He3aBNCUMbIMY OT APYrMX ABUraTenemn, Ans KapTepos, NOAO0HOB Y CUCTEM OXSaXaeHUs.

11.15.2 O6opynoBaHue 3axuraHus.

11.15.2.1 [o noga4ym rasoobpasHOro TOnnMBa OOMKHO ObiTb MPOBEPEHO Haanexailee
OYHKLMOHNPOBAHME CUCTEMbI BMPbICKA KWOKOrO TONNMBA AJS18 KaK4oro Asuratens.

11.15.2.2 Ons pBuvratenen C UCKPOBbIM BOCMMIAMEHEHMEM B Crly4ae, €ecnn cuctema
MOHUTOPUHra paboTbl ABUraTens He obHapyXXmnna 3aXxuraHnst 3a XxapakTepHbln ANng ABuratens
nepuog BpemeHu Mocfe OTKPbIBaHWS KrnanaHa nogadn rasoobpasHoro Tomnvea, nogada
OOMKHa ObITb aBTOMaTU4YECKM MpepBaHa, a OEUCTBUSA MO 3anycky AsuraTens npekpalleHb.
Heobxogumo ybeantbcst B TOM, 4TO ntobasi cMeCb HECTOpEBLLEro rasa yaaneHa u3 CUCTEMbI
Bbinycka.
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11.15.2.3 Ans ABYXTONMMBHbIX ABUratenen, oO6OpPyAOBaHHbIX CUCTEMOW BrpbiCKa
Xngkoro  TonnmMBa AN 3aXuraHud, OofmkHa  6bITb  NpedycMOTpeHa  cucTtema
aBTOMATMYECKOrO MepekniovYeHms crasa Ha >xugkoe Tonnmeo, obecneuymsarowas
MUHUMAaNbHOE N3MEHEHUe MOLLLHOCTW ABUraTtensd npu nepexknoyeHnu.

11.15.2.4 B cnyyae HeycTonumBow paboTbl asuratenen, obopyaoBaHHbIX, Kak ykasaHo
B 11.15.2.3, npu CXuraHum rasoobpas3HoOro Tonnuea, ABUratenb LOMKEH aBTOMAaTUYECKM
NepPEKITIYNTLCA Ha PEXMM paboTbl Ha XXMAKOM TOMNMmBe.

11.15.3 bBe3onacHOCTb.

11.15.3.1 B npouecce OCTaHOBKM ABuUratens nogada rasoobpasHoro Tonnmea OOfkHa
ObITb aBTOMATMYECKM NPeEKpaLLeHa A0 npekpaweHns paboTbl MICTOYHMKA 3aXKUraHus.

11.15.3.2 JormkHbl GbITb NpegycMOTPeHbl cpeactBa Ans Toro, 4tobbl OO Havana
npouecca 3axuraHus B CUCTEME BbIXMOMHbLIX ra3oB OblNo obecneyeHo OTCyTCTBUE
HecropeBLlero rasaoobpasHoro Tonnmea.

11.17.3.3 [a300TBOAbLI M3 KapTepoB, MNOAAOHOB, MPOAYBAaEMbIX KaMep U CUCTEM
oxnaxkgeHust OOrmkHbl OblTb 0bopydoBaHbl cpeacTBamu oGHapyXeHust rasa (cm. pasg. 6
yacTtun VIl «kKOHTpOonbHO-n3MepuTenbHbIe YCTPONCTBAY ).

11.17.3.4 KoHCTpyKumMen pgBuratens p[ormkHa ObiTb MNpedycMOTpPeHa BO3MOXHOCTb
HenpepbIBHOTO CNeXeHus 3a BO3MOXHbIMU MCTOMHUKaMW BOCMIIaMEHEHUs BHYTPU KapTepa.
MpnbBopbl, yCTaHOBMEHHbIE BHYTPWU KapTepa, OOSMKHbl OTBevaTb TpeboBaHwsaMm pasg. 2
yactu VIl «3nekTpnyeckoe obopygoBaHuey.

11.17.3.5 JomkHO OblITb NpPeaycMOTPEHO CPEACTBO CIEXEHMsI U OBOHapyXeHus
HEeMnonHoOro CcropaHus Wnn Mnpornycka 3aXuraHus, pes3ynbTaTOM KOTOpbIX MOXEeT CcTaTb
nonagaHne Hecropesllero ra3oobpasHoro TOMNMMBA B BbIMYCKHYIO CUCTEMY B Xoae
akcnnyataumn. B cnyyae obGHapyXeHust 3TOro nogaya rasoobpas3Horo TonnvBa OOSMKHA
ObITb npekpaweHa. NMpubopbl, ycTaHaBnMBaeMble B CUCTEME BbiNycka, OOMMKHbI OTBEYaTb
TpeboBaHusMm pasg. 2 Yactu VIl «Onektpuyeckoe ob6opynoBaHue».
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12 UCNbITAHUA

121 McnbiTaHMA KOMMNOHEHTOB TPY6ONpPOBOAOB U HACOCOB A0 YCTAaHOBKU Ha
cyaHe.

12.1.1  KnanaHbl.

12.1.1.1 WcnbiTaHua KnanaHoB cuctem  TpybonpoBoAOB  AOMKHbI  OTBEYaTb
TpeboBaHmam 21.1 4vactm VIII «Cuctembl n Tpybonposoabl» [MpaBun knaccudukaumu.
Kpome TOro, ana apmartypbl KnanaHoB rpy3oBOM CUCTEMbI U TPyOONpoBOAOB, CoaepKaLumnx
npwv aKcnnyaTaumm rpy3 unuv napbl rpy3a, OSmKHbl O6bITb MpoBeAEHb! TUMOBbLIE U NPUEMOYHbIE
UCMNbITaHWUSA, KaK 3TO yKkasaHo B 12.1.1.1.1n 12.1.1.1.2.

12.1.1.1.1 TvnoBble NCNbITaHNsT KOMMNOHEHTOB TPYOONPOBOAOB.

12.1.1.1.1.1 Kaxabihn TMN KnanaHa, npegHasHavyeHHbIn ANnS  MCMNOoMb30BaHMS  Npu
paboyen Temnepartype Huxe —55°C, gomkeH OblTb 0406pPEHHOr0 TUNa 1 NPONTU Npoueaypy
TUMOBbLIX WCMbITAHMWA. TUMNOBbLIE MCMbITAHUSA OAs BCEX KNanaHoB AOSMKHbI NPOBOAUTHLCA
B MPUCYTCTBMM UMHCMekTopa Pernctpa wn [OOmKHbI BKNOYaTb NPOBEPKYy paboTbl npwu
Temnepartype He MeHee MUHUMarbHOW pacyeTHOW TeMnepaTypbl U JABMIEHUN HE HUXE, YEM
MakcumarnbHoe pacdeTHoe paasneHue. [lponyckHasi CnocoBGHOCTb NpPeaoXpaHUTENbHbIX
KnanaHoB, noanagatowmx nog Aaencteve 3.16, [OomkHa ObiTb  cepTudmumMpoBaHa
AOMuHUCTpaumen unmn Pernctpom, OENCTBYWOWMM OT ee uMeHwn. [Ona gpyrux Tunos
KnanaHoB, Npou3BoAuTENb OOMMKeH cepTuuunpoBaTth rMapaBnuyeckne XxapakTepucTuku
KnanaHoB Ha OCHOBaHUW WCMbITaHWA, MPOBEAEHHbIX B COOTBETCTBUM C MPU3HAHHLIMU
cTaHgapTamu. TunoBble MUCMbITAHUSA AOSMKHbI  BKIOYaTb rMapaBrMyeckoe UcnbiTaHue
Kopryca knanaHa gasneHuvem, paBHbiM 1,5 pacyeTHOro faBrieHusi, a TakKe KpUOreHHble
NCNbITaHUA, BKMoYawLllee yHKUMOHAmNbHY0 NpoBepKy paboTbl MM NpOBEpKYy AaBreHus
cpabaTbiBaHNA nNpeaoxpaHuUTenbHbIX KnanaHoB. [ONONHUTENbHO AMsi BCEX KranaHos,
KpOMe npefoxpaHuTenbHbIX, AOMMKHA OblTb MNpoBepeHa repmMeTUYHOCTb NpW AaBrieHUw,
paBHOM 1,1 pac4yeTHOro gaBfieHus.

Mpn TMNOBLIX UCMbBITAHUSAX:

.1 kaxagbl M3 TMNOPasMepoB KanaHoB AOMMKeH ObiTb MOABEPrHYT MCMbITAHUAM Ha
repMeTMYHOCTb Mpu pasHOHanpaBreHHOM MOTOKe U pasHbiXx Temnepatypax BO BCeEM
AnanasoHe 3HavyeHu paboyvero gaBneHus, U3MEHSIOLWErocs Yepes MHTepBanbl, BAAoTh 40
HOMMHAarNbHOIrO pacyeTHOro AaBneHusa KnanaHa. B xoge mcnbITaHU OOMKHO NPOBEPSTLCS
yooBneTsoputensHoe (PyHKLUNMOHNPOBaHWE KranaHa;

.2 pacxog ~unM  NpOM3BOAWUTENBbHOCTb  AOMKHbI  ObITb  CepTUMLMPOBaHbI
B COOTBETCTBUM C NPU3HAHHbIM CTaHAAPTOM A5 KaXA0ro N3 TUNopasMepoB KranaHos;

.3 noAaBepXeHHble AENCTBUIO [aBfeHUs KOMMOHEHTbl LOSMKHbl ObiTb MCMbITaHbI
JaBreHneM, CoCTaBnaLWMM MO MeHbLIen mepe 1,5 pacyeTHOro; u

4 Onga KnanaHoB aBapuUMHONO OTKMOYEHUS cuctemMbl ESD, W3roTOBfEHHbLIX W3
MartepuarnoB C TemnepaTypon nnaeneHuss Hmwke 925 °C, TUNOBbLIE WUCMbITAHUS OOJDKHbI
BKNOYaTb UCMbITaHME Ha orHectomkocTb. K knanaHam ESD c getanamun ns matepuanos
C TemnepaTypon nnaeneHna Hwke 925 °C He OTHOCATCA KfanaHbl, B KOTOPbLIX Takue
MaTtepuarnbl UCNOMb3YTCA TOMbKO B KOMMOHEHTaX, MOMOMKa KOTOPbIX HE MOXET NPUBECTU K
HapyLUeHUI0 repMeTUYHOCTU Kopryca KrnanaHa urv nioTHOCTU ero 3anvpaHus, Hanpumep,
pe3nHOBOE MOKPbITUE PYKOATOK.

12.1.1.1.2 MNpremMoyHbIe NCMNbITaHKS.

12.1.1.1.2.1 Bce «knanaHbl [[OMKHbl ObiTb UCMbITaHbl B MPUCYTCTBUM MHCMEKTOpaA
Pernctpa Ha crteHge wusrotoBuTtens. O6a3aTenbHOe MNPUCYTCTBME MHCMEKTopa Ans
N3ONMPYIOLLNX MAHOMETPOBLIX KIanaHoOB HOMWHAsbHbIM AnaMeTpoM He bonee 25 mm
He TpebyeTca. McnbiTaHmMa [[OMKHbI  BKNKOYaTh TMAPaABMMYECKOE UCMbITaHWe Kopryca
KnanaHa gasneHueM, paBHbiM 1,5 pac4yeTHOro gaBrneHus Ons BCeX KranaHoB, NPOBEPKY Ha
NAOTHOCTbL Ceana W LITOKa KrarnaHa gaerneHvem, paBHbiM 1,1 pacdeTHOro gasBneHusa Ons
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BCEX KManaHoB (KpOMe npedoXpaHUTerbHbIX), a TakKkKe KPWOreHHble WUCMbITaHus,
BKIIOYatoLLme yHKLMOHANbHYIO NPOBEPKY U NpoBepKy NNoTHOCTM He MeHee 10 % knanaHos
(kpoMe npefoxpaHuUTenbHbIX) KaKAoro TUNopasMepa, €cnv OHW npefHasHadYeHbl Ans
pabotel npu  Temnepatype Hwke -55°C. [aBneHue  OTKPbITUA  KaKOOro
npegoxpaHUTENbHOro KranaHa gOMmkHO 6biTb NpoBepeHo Npu Temnepatype +25+10 °C.

Kak anbTepHatMBa, ecnu TOoro TpebylT COOTBETCTBYKOLLUME  M3rOTOBUTENM,
OCBUOETENBCTBOBAHME KNanaHoB MOXET ObiTb BbIMNOMHEHO NPU YCNOBUM, YTO:

A KnanaHbl ogobpeHbl B cOOTBETCTBUM C TpeboaHnamn 12.1.1.1.1 aAnga knanaHos,
npegHasHaveHHbIX 48 paboThl Npyu TemnepaType Hmxe —55 °C;

.2  Ha npeanpuaTUm aencreyet npusHaHHas cuctema KayecTBa,
cepTuduumnpoBaHHas Pernctpom n nognexawas nepuognyeckmm nposepkam;

.3 nporpamma ynpaBreHuUsi KavyeCTBOM Npeanpuatva coaepXut TpeboBaHus o
NpoBedeHNN rMapaBnnYeCcKUX MUCMbITaHUIA Kopryca KaXgoro KnanaHa faBfieHUeEM, paBHbIM
1,5 pacyeTHOro gaBneHus U NPOBEPKM Ha MNOTHOCTb Ceden W LUTOKOB KranaHoB (Kpome
npegoxpaHuUTenbHbIX) OaBMEHMEM, paBHbIM 1,1 pacyeTHOro pagaeneHus npu paboyen
Temnepatype. [JaBneHne OTKpbITUSA KaXAoro npeaoxpaHuTenbHOro KnanaHa AOSMKHO ObiTb
npoeepeHo npu temnepaTtype +25+10 °C. CBegeHnss 06 MCNbITAHMAX OOSMKHbI XPaHUTLCA
N3roToBUTENEM;

4 KPUOreHHble ncnbITaHNs KnanaHoBs (kpome npegoxpaHuTenbHbIX),
npeaHasHavyeHHbIX Ans  paboTel npu  TemnepaTtype Hwxke -55°C, Bknwovarowme
YHKLMOHAmNbHY0 NPOBEPKY W NPOBEpPKY NroTHOCTU He MmeHee 10 % KnanaHOB KaXaoro
TMNopasmepa, BbIMOSTHEHbI B NPUCYTCTBUM MHCNeKTopa Pernctpa.

12.1.2 CunboHHbIE KOMMEHCATOPbI.

12.1.2.1 CunbdOoHbl Kaxgoro Tuna, WCNonb3yemMble B rpy30BOM Tpybonpoeoae,
pacnonoXeHHOM BHE rpy30BOW €MKOCTU W, ecnn TpebyeTcsi, BHYTPU HUX, OOMXHbl OblTb
NnoABEPrHyTbl CNeayoLWwnM TUNOBBLIM UCTbITAHUSAM:

.1 anemeHT cunbdoHa, He NOABEPrHyTbI NpeaBapuUTESNIbHOMY CXaTui, OOSDKEH
ObITb UCMbITaH AaBNeHWeM, NPEBLILWAOLWNM pacyeTHOe He MeHee 4eM B 5 pas, B TeyeHue
He MmeHee 5 MyH, 6e3 nosiBNeHns paspbiBa;

.2 TUNOBOE pacluMpuTeNbHOE COedMHEHWEe CO BCer apmaTypon (dnaHubl, CBS3MW,
LapHMpbl) AOMKHO ObITb UCNbITAHO aBfieHUEM, B 2 pasa MNpeBbIIaloWMM pacyeTHoe, npu
KparlHUX MOMOXEHMAX CMELLEHWS, KOTOPble PEKOMEHOO0BaHbI M3roTOBUTENEM U NPU KOTOPbIX
He BO3HMKaeT OCTaTOuHbIX Aecopmanmi.

B 3aBucMmoCcTM OT npuMeHsiemMblx MartepuanoB Peructp moxeT noTtpebosaTb
npoBeAeHnsa NCNbITaHU NPU MUHUMAarNbHOW pacyeTHOW TemMnepaType;

.3 UMKNM4YecKne uchblTaHua Ansg  ydyeta TepMUMYECcKUX CMELUEeHWA  OOSDKHbI
NPoOBOAUTLCA Ha MOSIHOCTbKD COBpaHHOM COeAMHEHMMU, KOTOPOE [AOSPKHO YCMELLHO
BblAepXaTb MO KparvHen Mepe CTONbKO LMKIOB B YCMOBUSAX AaBeHus, TemnepaTypbl,
OCEBOr0 CMELLEHNs, BpaliaTeribHOro M MOMNEPEYHOro CMELLEHUIA, CKOJbKO WX MOXET
BO3HWKHYTb B NpoLecce aKcnnyaTauuu.

McnbiTaHns npu KOMHATHOW Temnepatype OOMNyCKalTCA M B TeX Crnydasx, €Criv OHU
OyayT npoBeaeHbl B TOM Xe o6beMe, YTO M UCnbITaHus npy paboyen Temnepartype;

4 UMKNUYecKne WUCnbITaHWs Ha yctanoctb (0T gedopmaumm cygHa) OOSDKHbI
NPOBOAUTLCA Ha MNOSIHOCTbKD CoOpaHHOM coefuHeHMM 6e3 BHYTPEHHEero AaBreHust
nocpeacTBOM CMeLLEeHMA CUNbGOHOB, COOTBETCTBYHOLLErO ANMHE KOMMeHcauum Tpybbl, no
KparHen mepe pgns 2000000 umknoB npu YactoTe He 6onee 5 UMKNOB B CEKyHAy.
Takue ucnbiTaHnsa TpebyloTCa TONbKO B TEX Cryvasix, Korga pacnonoxeHue Tpybonposoaa
NO3BONSAET NPAKTUYECKN ONPenennTb Harpy3kmn oT gedopmMmaunm cygHa.
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12.1.3 MpenoxpaHuTenbHbIE KnanaHbl.

12.1.3.1 TlpepoxpaHutenbHble KrnanaHbl [PYy30BbIX €MKOCTEN, NpeayCMOTPEHHbIe
cornacHo 3.3.2, JOMKHbI OblTb UCMNbITaHbl AN NOATBEPXKAEHUSA NPOMYCKHOM CMOCOBGHOCTH,
Tpebyemon B 3.6. Kpome Toro, Kaxabli knanaH JOSmkeH ObiTb UCMbITaH C LeNbio NPOBEpPKM
ero OTKpbIBaHUSA MpU YCTaHOBOYHOM JaBMEHUM U MUHUMAarbHOW paboyen Temnepartype:

+10 % ans gaenenna 0 — 0,15 MMa (0 — 1,5 krc/cm?);

+6 % ana 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 OOIMKHbI  ObiTb  MPOBEPEHbI U ONNIOMOMPOBaHbI
nHcnektopom Pernctpa. CooTBeTCcTBYOWAs 3anncb 06 3ToM genaeTcsa B akTe, BbljaBaeMoM
Ha cygHo. B akTe ykasbiBaeTcs Takke MakCumaribHO JOMYCTUMOe YCTaHOBOYHOE [aBrieHue
npegoxpaHUTenbHbIX KranaHoB.

12.1.4  [py3oBble HAcocCkbl.

12.1.4.1 Twunosble UCMNbITAHUS.

12.1.4.1.1 Hacocbl kaxgoro Tunopasmepa AOoMmKHbl 6biTb 0406pEeHHOro TMna 1 NponTH
npouenypy TUMNOBLIX UCMbITAHUM B MPUCYTCTBMM UHcnekTopa Pernctpa. BmecTto TMnoBbIX
NCNbITaHUN MOXET ObiTb PacCMOTPEH NPeACTaBMEHHbIN NPOM3BOAUTENEM MOSNOXUTENBHbIN
OMbIT 3KCMIyaTauum CyLEeCTBYIOLWEN KOHCTPYKUMM Hacoca, opobpeHHom Perncrpom.
Tunosble WCNbITAHUSA [OOSDKHBI BKIIOYMATb rMapaBnuUyeckoe WUCMbITaHWEe Kopnyca Hacoca
JasneHuem, pasHbiM 1,5 pacyeTHOro AaBneHust U MpPOBepky nogadn. [Ons norpyXHblx
HacCOCOB C MPMBOAOM OT MOrPY>KHOro 3neKkTpoaBuraTensa npoBepka nogavv OormkHa ObiTb
BbINOSIHEHA C NPOEKTHOM CPedon UnM Co Cpenor C TeMnepaTypor HMKEe MUHMMaribHOM
paboyen Temnepatypbl. [ONa  NOrpyXHbIX HAcOCOB C MPMBOAOM  OT ABuratens,
pacnonoXeHHoro Ha nanybe, yepes NpoxoaslMi CKBO3b nanyby Ban npoBepka nogayu
MOXeT ObITb BbINOMHEHa BOAOW. [JONONHWUTENbHO, AN HAacOCOB AOMKeH ObiTb NpoBedeH
TeCT Ha BpaLleHue, Npu KOTOPOM HeoBXoaNMMO NPOAEMOHCTPUPOBATL YOOBNETBOPUTENBHYHO
paboTy 3a30pOB B NOALMMNHUKAX, W3HOC KOMew W YNNOTHUTENbHbIX YCTPOMCTB Npwu
MUHMManbHOM paboyen TemnepaTtype. [1nst BbINONMHEHUS] TECTA Ha BpalleHne He TpebyeTcs
MOMHOW ANWHbI Bana, HO OHa AOMkKHa ObiTb JOCTATOMHOW WM BKIKOYATb, MO MEHbLUEW Mepe,
OAVH MNOAWWMHMK N YNIIOTHUTENbHOE YCTPONCTBO. [locne 3aBepLueHust UCMbITaHW Hacoc
OOoImKeH ObITb OCBMAETENBCTBOBAH B pa3obpaHHOM BUAE.

12.1.4.2 TlpueMoyHble UcCMbITaHUS.

12.1.4.2.1 Bce Hacocbl OOMKHbI ObITb UCMbITAHbI B MPUCYTCTBMM MHCNEKTopa Pernctpa
Ha cTeHde wuaroToBuTens. McnbiTaHWa OOMKHbI BKAOYATb rMApaBrMyeckoe MUchbiTaHue
Kopryca Hacoca gaBneHuem, paBHbiM 1,5 pacyeTHOro gasrieHus U NpoBepky nogayn. Ons
NOrPY>KHbIX HACOCOB C MPUBOAOM OT MOrPYKHOro 3rnekTpoasuraTtens npoBepka nogayu
OOIMKHa OblTb BbINOMIHEHA C NPOEKTHOW Cpefon UM CO Cpedon C TemnepaTypon Huxe
MUHUMarnbHOW paboyen Temnepatypbl. [na NOrpykHbIX HACOCOB C NPUBOAOM OT ABuUraTtens,
pacnonoXeHHoOro Ha nanybe, yepe3 NpoxoasdwMn CKBO3b nanyby Ban npoBepka nogayu
MOXeT ObITb BbINOSIHEHA BOAOW.

Kak anbTepHaTMBa, e€ecnmM TOro TpebylT COOTBETCTBYIOLUME  MU3rOTOBUTENM,
0OCBUOETENBCTBOBAHME HACOCOB MOXET ObiTb BbIMOMHEHO NPY YCNOBUM, YTO:

A Hacocbl 0gobpeHbl B cooTBeTCcTBUM € 12.1.4.1;

.2 Ha npegnpuaTnm aencrteyert npusHaHHag cuctema KayecTBa,
ceptudmumnpoBaHHas Peructpom 1 nognexaiiasa nepuoanyeckmum npoBepkam;

.3 nporpamMmma ynpaBneHus KayecTBOM nNpeanpuatus cogepxut TpeboBaHus o
NPOBEAEHUN TUOPABNNYECKMX UCMBLITAHUMW  KOpMyca KakO4oro Hacoca [aBlieHUEM,
paBHbIM 1,5 pacyeTHOro [AaBneHusi W NPoBepKy npousBoauTernbHocTh. CeegeHus 06
UCMbITAaHUAX OOMKHbI XPaHUTLCA U3rOTOBUTENEM.
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12.2 UcnbiTaHnA rpy30oBbIX cucTeM u TpybonpoBoaoB Ha GopTy.
12.2.1 Tlocne uW3roToBMEHUA BCE Trpy30Bble M TexHorornveckme Tpybonposoabl
OOIMKHbI ObITb NoABEpPrHyThl rMapaBnUyecknm ncnbliTaHNAM JasrieHnem

He meHee 1,5 pacyeTHoro aasneHusi. OgHaKoO ecnv cucTembl TPYGONPOBOAOB UMM UX YacTU
NOJSTHOCTLIO U3rOTOBJIEHLI M OCHALLLEHbI BCEN apMaTypown, rmapasrnyeckme UCnbITaHUsa MoryT
ObITb NpoOBeAEeHbl A0 YCTaHOBKM Ha cygHe. [Npu 9ToM cBapHble COeQUHEHWUSs], BbINOSTHEHHbIE
Ha GopTy cyaHa, UCMbITLIBAOTCA rMOPaBNNYECKUM AaBrieHnemMm He mMeHee 1,5 pacyeTHOoro
JasneHus. Ecnu Boga He MOXeT TMPUMEHATbCA W neped  nepegaden  CUCTEMBI
B 3KcnnyaTaumio TpybonpoBoAbl He MOryT OblTb MPOCYLUEHbl, anbTepPHATMBHbLIE XWUOKOCTU
UNn cpeacTBa Ansa MCnbITaHWM OOMKHbI ObITb NpeacTaBneHbl Pernctpy ons opobpenus.
Mocne cBopkn Ha cydHe kaxpas cMcTeMa rpy3oBbIX M TeXHorormveckux Tpybonposoaos
AOIMKHA BbITb MCMbITaHa Ha repMeTUYHOCTb AaBfNeHneM, BeNMYnMHa KOTOPOro HasHavaeTcs
B 3aBMCMMOCTM OT crnocoba ucnbiTaHUs U UCMbITaTeNbHOM cpeabl (BO3AyX, ranoreH,
WHEPTHbIA ra3 un T1.4.).

12.2.2 Bce cuctembl  TpybGonpoBOAOB, BKMK4Yas  KnanaHbl, apmaTypy MU
obopynoBaHve Onsi onepauui C rpysoM M napamu rpysa, OOSMKHbl OblTb NOABEPrHYThI
UCNbITaHMAM B paboumx yYCroBUSX MPUM  HOPMasnbHbIX 3KCMyaTaLMOHHbBIX  YCIOBUSIX
He no3gHee, 4YemM BO Bpemsi nepBown norpy3kn (cm. 8.7 vactm |l «JdononHuTenbHble
OCBMAETENLCTBOBAHMSA Cy[O0B B 3aBUCUMOCTW OT MX Ha3HaYeHWs U maTepuana kKopnyca»
MpaBun knaccugmrKkauMoHHbIX OCBUAETENBCTBOBAHUI Cy40B B SKCMyaTauun).

12.2.3  TpybonpoBoabl, B KOTOPbIX MPW 3KCMfyaTauun He COOEPXKUTCS XUOKAN Tpy3
UnnM ero napbl, OOMKHbI OblTb NOOBEPrHYyTbl UCMbITAHUAM, YKa3aHHbIM B 21.2 yactu VI
«Cucrtembl 1 Tpybonposoabl» MNpaBun knaccudmkaumnm.
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