POCCUMUCKUA MOPCKOW PEFMCTP CYOQOXOOCTBA

| Bepcusa: 01.01.2023

[TPABWUIJIA

KITACCUOUKALIM N MOCTPOWUKN
CyYOOB OJ1A NMEPEBO3KU
CAMKEHHbIX TA30B HAJIMBOM

YACTb VI
CNCTEMbI N TPYBOTNPOBOAbI

HO Ne 2-020101-176

CaHkTt-lNMeTepbypr
2023



NMPABUINA KITACCUDUKALMMN U NOCTPOUKM CYOOB
AnA NEPEBO3KU CXKUWXEHHbIX TA3SOB HAJIMBOM

MpaBuna knaccudwikauum u NOCTPOMKN CYOOB ANS MNEPEBO3KU CHKEHHBIX ra3oB
HanmBom Poccuickoro Mopckoro pernctpa cygoxoactea (PC, PerucTtp) yTBepxaeHbl
B COOTBETCTBUM C AEVCTBYIOLMM MNOMOXeHWeM 1 BCTynatoT B cuny 1 aHBapsa 2023 roga.

HacTtoswee usgaHue [NpaBun cocTaBfieHO Ha OCHOBE Ha ocHoBe u3gaHus 2022 ropa ¢
Y4eTOM M3MEHEeHWA W  OOMOSHEHWW, MOArOTOBMEHHbIX HENOCPEeACTBEHHO K  MOMEHTY
nepensgaHns.

MpaBuna ycTaHaesnmBaT TpeboBaHWs, 4dBNAOLMECH CheuMdMYHbIMA - Ond  CyOoB,
NnepeBo3dALLMX CXDKEHHble rasbl HanuMBoM, W gononHawT [lpaBuna knaccudwmkauun u
NOCTPONKN MOpPCKUX cyaoB M [MpaBuna no obopygoBaHMIO MOPCKMX cygoB Poccuickoro
MOPCKOro peructpa CyaoxoacTea.

MpaBuna COCTOAT U3 creaylowmx YacTen:

vyacTb | «Knaccudmkaunay;

yacTb Il «TpeboBaHusa K o6LEMY PaCMONOXEHMIO;

yacTb lll «OcTonumBocTb. [JeneHrne Ha oTcekn. HagBogHbIn ©0pT»;

yacTb IV «XpaHeHue rpysar;

yacTb V «[lpoTBonOXapHasa 3awmtar;

yacTb VI «Cuctembl 1 TpybonpoBoabI»;

yacTb VIl «3nekTpuyeckoe obopyaoBaHuE;

yacTb VIl «KOHTPOMbHO-N3MepuUTEenNbHbIE YCTPOMUCTBA U CUCTEMBI aBTOMaTU3aLUNY;

yacTb IX «MaTtepuansl 1 cBapkay;

yacTb X «CneunanbHble TpeboBaHUSA».

MpunoxeHnst K HacTosawyM [MpaBunam NyonMKytoTCs OTOENBHO.

© Poccuinckmn MOpcKor perncTp cygoxogctea, 2023



lNpasuna kKnaccughukauuu U nocmpouliku cydos Orisi Iepe803KU CXKUXXEHHbIX 2a308 HaslueoM

3

NEPEYEHb U3SMEHEHUN!
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KOTOpPbIM
BHECEHbI
N3MeHeHUs
MyHkT 2.2.1.1 YacTb MyHKTa UCKMoYeHa U 313-68-1856y, 01.01.2023
nepeHeceHa B NyHKTbl 2.2.1.2 [ o1 18.11.2022
n22121
MMyHKT 2.2.1.2 BBeneH HOBbLIN MYHKT, 313-68-1856y, 01.01.2023
coaepxaLin  TepMiHbI ot 18.11.2022

«KaHan» n «KOHCTPYKTUBHbIN
kaHan» ¢ yyetom YU MAKO
Ul GC32 (Rev.1 Feb 2022)

MyHKT 2.2.1.2.1 BBeaeH HOBLIN NYHKT, 313-68-18561 01.01.2023
cofepxalmin MNosicHeHue oT 18.11.2022
BbIpaXXeHUs «MakcumarnbHoe
OaBreHne npuv paspyLueHnin
rasoBoN TPyObl» C y4eTOM
YW MAKO Ul GC32

(Rev.1 Feb 2022)

MyHKTBI 2.2.1.2 — Hymepauus nyHkToB 2.2.1.2 313-68-1856L 01.01.2023
2.2.15 — 2.2.1.4 v CCbINOK Ha HKX oT 18.11.2022
n3mMeHeHa Ha 2.2.1.3 —
2.2.1.5, COOTBETCTBEHHO

MyHkT 11.2.3 BBeneH HOBbIN MYHKT, 313-68-18561 01.01.2023

cofepxalmii TpeGoBaHUs K | or 18.11.2022
KnanaHHbIM KOpO6KaM

MMyHKT 11.6 BHeceHbl TpeboBaHusa ans 313-68-18561, 01.01.2023
HECKONbKNX MnoTpebutenen oT 18.11.2022

MyHkT 11.7 WcknoweHo TpeboBaHve o 313-68-1856L 01.01.2023
cpabarbiBaHUM JaTyuka oT 18.11.2022
KOHLIEHTpaLMM MacrnsiHoro
TymaHa

MyHkT 11.10 BHeceHbl TpeboBaHus O 313-68-18561 01.01.2023
curHarmsauumM ana KaptepoB | ot 18.11.2022
JBuraTenemn

MMyHKT 12.2.4 BBeaeH HOBbIN NMYHKT, 313-68-18561 01.01.2023

cofepxauyii TpeboBaHus K ot 18.11.2022
ucnbiTaHnsiM Tpybonposogos

C ABOWHbLIMW CTEHKaMM

1 MameHeHus n AOonoNHeHna, BHeCeHHbIe Npu nepensgaHnn nnn nytem BbinyCcka HOBbIX BEepcU Ha OCHOBaHMUMN
LUMPKYJAPHBIX NucemM unm M3MEeHeHU penakuMoHHOro XxapakTtepa.
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1 OBLUWME NOJTIOXEHUA

1.1 Hactoswaa 4JacTtb [lpaBun knaccudmkaumMm W MOCTPOMKM CyaoB  And
NepeBO3KN CXWKEHHbIX ra3oB Harmeom! pgononHsieT YacTb VI «Cuctembl 1 TpyGonpoBoabi»
MpaBun knaccudmkaumMm M MNOCTPOMKM MOPCKMX CyOoB2 WM yCTaHaBrMBaeT TpeboBaHusA K
cneumnanbHbiM cucTemam W TpybonpoBogam CyaoOB ANsi MNEPEBO3KN  CHXWKEHHbIX ra3oB
HanMeom3,

1.2 Hacocbl, Tpybonposoabl, knamaHbl W Apyras  apmatypa  CUCTEM,
pPacrnofioeHHbIX B paioHe  [PY30BbIX  E€MKOCTEW,  AOIDKHbl  UMETb  OTNINYUTESBHYHO
MapK1POBKY.

1.3 Jlobble cocyabl nNoa AaBneHVEM AOIMKHbI OTBeYaTb TpeboBaHMAM yacTn X

«KoTrbl, TennooOMeHHble annapaTbl U cocygbl nod AasneHnem» [lpaBun knaccudukaumu.
MomMyMO 3TOro, eMKOCTM W TexHomnorMdeckume cocygbl nof AasneHnem ans obpaboTku
XMOKOro unM  rasoobpasHoro rpysa, BKMOYas YpaBHWUTENbHbIE TaHKW, TennoobMeHHble
annapatbl W KOMMEKTOpbl-HAakonutenu,  AOMKHblI  TaKkke  oTBevaTb  TpeboBaHusAM
K aBTOHOMHbIM TaHkam Tuna C, npuBedeHHble B 4Yactu IV «XpaHeHue rpysa». TepMuH
«cocyobl  nod  OaBneHueMm»,  ucnonb3yembld B 4vactu IV «XpaHeHue  rpysay,
pacnpoCcTpaHseTCs Kak Ha aBTOHOMHbIE TaHkM Tuna C, Tak M Ha TEXHONorM4eckne cocygpbl
nog, AaBrieHVeM.

1B panbHeiilwem — Mpasuna LG.
2 B panbHeiwem — MpaBuna Knaccudmkawumm.
3 B panbHenwemM — ra3ososbl LG.
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2 TPYBOMPOBOObI

2.1 Marepuansbl.
2.1.1 TpybonpoBogbl W apmaTypa Ana  cped ¢ paboyen  TemnepaTypon
or0 pgo -165 °C  [omkHbl  M3roTaBnMBaTbCA M3 MaTepUanoB,  yKal3aHHbIX

BTabn. 2.1-4 vactm IX «MaTepuanbl n cBapka». Bblbop W ucnblTaHua MaTepuarnos,
NCnonb3yemMblx B cuctemax  TpybonpoBOAOB, OOMKHbI oTBeYaTb TpeboBaHuAM
pasg. 2 4actu IX «MaTepuanbl ©n cBapka» C Yy4€TOM MMHUMAasNbHOW pacyeTHON
Temnepatypbl. Bmecte cTem wMoxeT ObiTb JonyleHO onpegerneHHoe ocrabneHve
TpeboBaHMA K KayecTBy MaTepvana AN OTKPbITbIX  TpybGOMNpoOBOAOB  raszooTBoAa,
npuM ycrnoBuu, 4TO TemnepaTypa frpy3a Ha knanaHe cbpoca pJaeneHus npu  ero
YCTAHOBOYHOM 3HadeHun He Hwke -55 °C u 4to B TpybonpoBog Ans rasooTBofa
HEe MOXET  MOCTYNUTb  XWOKOCTb. MogobHble e  ocnabneHus MOryT  ObITb
paspeLLeHbl npu Takux xe TemnepaTypHbIX YCIOBUSIX ans OTKpPbITbIX
TpyOONpOBOAOB  BHYTPU  TPYy30BbIX  €MKOCTEW, 3a  UCKMoYeHnem  TpybonpoBooos
pasrpyskm U1 BCcex TpybonpoBoooB  BHYTPU  MeMOpaHHbIX M NonyMemMOGpaHHbIX
TaHKOB.

212 MaTtepvansl C Temnepatypo nnaeneHnss Hwke 925 °C  He JOSmKHbI
ucnomnb3oBaTbCsA AN TPyOONpOBOAOB BHE MPY30BbIX €MKOCTEN, 3a WUCKMHOYEHNEM KOPOTKMX
y4acTkoB TpyD, COEOWHEHHbIX C rPy30BbIMW EMKOCTAMW, U B 3TOM crydae [orpkHa ObiTb
npegycMoTpeHa MnoXapoCcTonkasi U3onsaums.

2.1.3 Cuctema msonsiumm rpy3oBbiX TPyOONpPOBOAOB.

2.1.3.1 Cwuctembl rpy3oBbix TpybonpoBoooB AOMKHbI ObiTb Hagnexawwmm obpasom
obopygoBaHbl CUCTEMOW TEPMUYECKON M30MSLUMW  C LEenblo  CBEAEHUS K MUHUMYMY
NPOHVKHOBEHMA B Tpy3 Tenra B Xo4e Mpou3BoACTBa [PY3OBbIX onepauun U 3aWwmThl
nepcoHana OT MPAMOro KOHTaKTa C XOMoAHbIMU MOBEPXHOCTSAMM.

CeoncTBa TenmnoBOW WU3ONALMU [PY30BbIX TPyOONPOBOAOB AOMKHbI YYUTLIBATLCA MNpU
pacyeTe TENrOnpUTOKOB K FPY30BbIM TaHKaM W B pacyeTe Mpou3BOAUTENBHOCTU CUCTEMBbI
KOHTpOnsa AasreHus/Temnepatypbl. [loBepxHOCTU rpy3oBbIX TpybonpoBoAoB, C KOTOPbLIMU
nepcoHan MOXeT KOHTaKTMpOBaTb B HOpPMarbHbIX YCIOBUSX, AOMMKHbl ObiTh 3alLeHbI
TENMoBOM U3ONAUMEN 3a UCKIOYEHUEM CrieayloWmx MOBEpPXHOCTEN:

NMOBEPXHOCTEN CUCTEM TPy30BbIX TPybOMpPOBOOOB, KOTOpblE 3alyileHbl M3nYecKuMmmn
3aWMTHBIMKM BGapbepamMu ANs NpefoTBpaLleHUs Takoro NPsIMOrO KOHTaKTa;

NMOBEPXHOCTEN PYYHbIX KMNamnaHoB, uWMellwMe YyOMUHEHHble  LWNWHOEnW, KoTopble
3aWwmLLaloT onepaTtopa OT TemnepaTtypbl rpysa;

NMOBEPXHOCTEN CUCTEM T[PYy30BbIX TPybOMpPOBOA4OB, pacyeTHas TemnepaTtypa KoTOpbIX
(onpepensaeTcs no TemnepaTtype BHYTpeHHen cpefbl) Bbiwe —10 °C.

2.1.3.2 Ecmm 3TO MpUMEHMMO, NO NPUYMHE MecTa PaCNONIOKEHUS WUIN OKPYXatoLLmX
YCIOBUW, U30NMpyoLLMe MaTepuanbl OOkHbl obnagatb COOTBETCTBYHOLMMU KavyecTBaMu
CTOVKOCTM K MOXapy M pacnpoCTPaHEHUO MriamMeHn 1M ObiTb B 4OCTATOYHOW Mepe 3alUMLLEHbI
OT MPOHUKHOBEHWSI BOASHOIO Mapa U OT MEXaHWYECKMX MOBPEXOEHMWN.

214 Ecrm cuctema rpy3oBbix TpybonpoBOO4OB M3rOTOBMEHa W3  Matepuana,
CKJIOHHOTO K KOPPO3MOHHOMY PaCTPECKUBAHMIO Mo AEWCTBMEM HaMpPsDKEHUA B YCIOBUSX
HaCbILLEHHON COmbl0 BO3AYLUHOW Cpedbl, OOIiMkHblI ObiTb MPUHATBI Hagnexawye Mepbl Ans
npenoTBPALLEHNsT 3TOrO MyTEM PACCMOTPEHMSI BOMPOCOB O BbIOOpe MaTepuana, 3awmre
OT BO34ENCTBUS CONMEHON BOAbI WUNM AOCTYNHOCTU AN NPOBEPKM.

215 Mpn BbIbOpe wMaTepuana AnNA  BHEWHWMX Tpyd6 wiM  kaHanoB CUCTEM
razoobpa3Horo TOM/MBa C NPUHYOUTENbHOW BeHTUnsuMen, obecneumBalollen Mo MeHbLuen
Mepe 30 BO3OQyXOOOMEHOB B 4ac, HeOBXOOMMO Y4UTbIBaTb BMMAHME KaK OaBreHud, Tak u
BO3MOXHOW HMW3KOW TemnepaTypbl B Cliyyae Bbixoda U3 CTPOA CUCTEMbl BbICOKOIO AaBIiEHUS.
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2.2 TonwmHa cTeHOK Tpyo.
221 TonwuHa cTeHok Tpyb, paboTatowmx NOA4 BHYTPEHHWM [OaBrieHWeM, [AOrkHa

ObITb He MeHee onpegensiemor no gopmyrne (2.3.1) yactn VIl «Cuctembl n TpybonpoBogbi»
MpaBun Knaccudukauum € y4eToMm cregyrowmx BenuuuH, BXogAawmx B dhopmyry.

2211 p (pacuyeTHoe fOaBneHve) — Haubornbllee OaBreHue, KOTOPOMY MOXeT ObiTb
noaBeprHyTa cucTema B 3KCnyaTauuu.

Ons TpybonpoBogoB wunM WX 4acTen, B 3aBUCUMOCTW OT MEPEeBO3MMOrO rpysa, B
KayecTBe pacyeTHOro [JasrieHus criegyet npuvHUMaTb  Hauborbluyld M3 cregyroLmx
BEMNYUH:

JaBrneHve HacblleHHbIX MapoB rpysa npu Temnepatype 45 °C — ans
TpyGONpPOBOAOB MMM UX YacTen, KOTopble codepxaT napbl rpy3a WM HEeKOTopoe KONMYecTBO
XMOKOro rpysa M Moryt ObiTb OTKMOYEHbI OT MNpefoxpaHuTenbHbIX kKranaHoB. MoryT 6biTb
ucnomnb3oBaHbl OonbLIMe UM MeHblume 3HadeHus (cm. 13.2 yactu IV «XpaHeHue rpysan);
Y

AaBrieHve neperpetbiX Napos npu Temnepatype 45 °C, nonaras aKcnnyatauuoHHoe
JaBreHve M TemnepaTypy B KadeCTBE HauvalbHbIX YCMOBMW ANs HaCbIWEHHbIX MapoB B
cuctemMe — And TpyGOMNpoBOAOB MM KX YacTewn, KOTOpble BCerda COAepXaT TOMbKo napbl
rpysa w MoryT OblTb OTKMKYEHbl OT MNpegoXpaHuTenbHbIX KnanaHoB. MoryT  6bITh
ucnonb3oBaHbl 6onblme UM MeHbwme 3HaveHus (cMm. 13.2 vactu IV «XpaHeHue rpysan)
npy SOMNYyLUEHMM O TOM, YTO MPU IKCMIyaTaALUOHHBIX 3HAYEHUSX OaBfEeHUA U TemnepaTypbl B
cucteme 6yget MeTb MECTO HayarbHas @a3a HacCbIWEHHbIX MapoB; Uin

MakcvMarbHoe aonyctumoe yCTaHOBOYHOE AasreHve nogpbiBa
NpeaoXpaHUTErNbHbIX KManaHOB [PY30BbIX €MKOCTEW W OOCAyXMBalOWMX WX [PY30BbIX
CcUCTEM; Unm

YCTaHOBOYHOE [JaBrieHue noApbiBa MNpefoXpaHUTeNbHOro MepenyckHoro KnanaHa
COOTBETCTBYIOLLUErO Hacoca UnM Komnpeccopa; um

MaKCUMarbHbI MOMHBLIW  Hanop B rPy3oBOM TpybonpoBoge npu Morpyske wmm
BbIrpy3Kke rpysa; unm

yCTaHOBOYHOE JaBneHve nogpbiBa npegoxpaHNTensHOro KnanaHa Ha
TpybonpoBoae.

B nobom cnyyvae pacyeTHoe OaBrieHWe p OOSPKHO MpuHMMaTtbes He meHee 1 MMa, a
ana TpybonpoBoooB C OTKPbITbIMM KOHUamMu — He MeHee 0,5 Mra nm6o 10-kpaTHOro
YCTAHOBOYHOIO [aBreHus NpeaoxpaHMTENbHOro KranaHa.

YacTn cuctem Ona nepekavykm *MOKOCTEW, KOTopble MOryT ObiTb MOOBEPXKEHbl CKaykam
OaBreHus, OOrmkHbl ObiTb paccyuTaHbl Ha AEeNCTBME TaKOro AaBreHUS.

2.2.1.2 Pac4yeTHOe OaBneHve And BHELWHUX TpyD WM KaHanoB CUCTEM rasoobpasHoro
TONNMBa He AOIPKHO ObiTb MeHee MakCumarbHOro paboyvero AaBreHUs BHYTPEHHEW TpyObl
Ana nepepayun rasa. B kavecTtBe anbTepHaTvBbl AN cUcTem TpybonpoBoAoB ra3oobpasHoro
TonnvMBa € pabouyum gaeneHvem, npeBbiwaoumm 1 MMa, pacyeTHoe [aBneHne BHELUHEro
KaHana [OOMMKHO COCTaBfisiTb HE MEHee MaKCUMarbHOro pocTa OaBrfieHWusi, BO3HWKAIOLLIEro B
OKpY>atoLLEM KOfbL,eobpasHOM NPOCTPaHCTBE, C Y4ETOM MrHOBEHHOrO MWMKOBOrO AaBneHusi
B MecTe NobOoro paspyweHusi 1 yCTPOUCTB BEHTUMALUM.

Mog TepmuHOM «KaHam» B 2.2.1.2 u 12.2.4 NOHMMAlOTCA KOXyxu 0OOpyaoBaHUS
(Hanpumep, KnanaHHble KOPOOKM), a Takke KOHCTPYKTMBHbIE KaHanbl TPyOOMNpOBOAOB,
npegHasHavyeHHble AnA nokammsauuy mnoboro BbIXoAa rasa W3 BHYTPEHHeW Tpydbl wnm
obopyaooBaHusa. TepMUH «KOHCTPYKTMBHBIN KaHan» O3Ha4yaeT HapyxHbI BO34YyXOBOA,
ABNAIOLLMNCA YacTblo KOHCTPYKUWUM Cy[AHA, TaKOM KakK KOHCTPYKLMS Kopnyca, HaaCTPOWKK Unu
PYOKM, MHBIX HEXenu noMeLleHns G1I0KOB KnamnaHoB.
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2.2.1.2.1 BblpaxeHue «pacyeTHOe AaBfieHNe B HapyXHoW Tpybe wunm kaHane» B 2.2.1.2
MOXeT UMeTb OAHO U3 CriedyloWwmX 3HaYeHUN:

A MaKkcvMarbHOe [aBneHue, KOTOpoe MOXeET BO34EeNCTBOBATb Ha BHELLHIOW Tpyby
UM KoXyx obopygoBaHuMA nocne paspbliBa BHYTPEHHeN TpyObl, Kak [AOKYMEHTanbHO
NoATBEpPXOEeHO COOTBETCTBYIOLLMMKU pacHeTamun C y4eTOM BEHTUMALMOHHBIX YCTPOWCTB; MUnu

.2 [OnA rasoBblX TOMMMBHbLIX CUCTEM C paboyum OaBneHneM BHYTPEHHen Tpybbl
boree 1 MMa — MakcumarnbHOe [aBreHve, BO3HMKalLWee B KOMbLEBOM MNpPOCTpaHCTBe
nocrie paspbiBa BHYTpeHHen Tpybbl, KOTOpoe OOMKHO ObiTb paccyMTaHO B COOTBETCTBUM C
9572 wyvactm XVII «[JononHuTenbHble 3HaKM CUMBOMA Kfacca W CroBecHble
XapaKkTepuCTUKK, onpedensiowme KOHCTPYKTUBHbIE UMM SKCNMyaTauUOHHbIe OCOBEeHHOCTH
cygHay [lNpaBun knaccugmkauum;

3 Bblpa)XEHME «MaKCMMarnbHOe [aBfeHWe nMpu paspyLlleHMn ra3oBoON TPyObI»
B 12.2.4 crnegyeT nMOHUMAaTb, Kak MakcuMmanbHOe [aBfeHue, KOTOpPOMY MogBepraeTcs
BHEWHsA Tpyba wmmm KaHan nocne paspbiBa BHYTPEHHen Tpybbl, U And ueneri UcnbiTaHWN
OHO paBHO pacyeTHOMY AaBreHuto, ykasaHHomy B 2.2.1.2.

2213 ¢ — npubaBka Ha KOppO3MK; MOXET ObiTb YyBenMyeHa MO CpaBHEHUIO
c Tpebyemori B 2.3.1 yactu VIl «Cuctembl u Tpybonposogbl» [lpaBun knaccudmkaumu,
ecnu npegnonaraeTcsi yCUneHHas Kopposus unm aposus Tpybonposoga. lNMpubaBka gormkHa
NPMHUMATBCS C YY4ETOM MPELnofiaraéMoro Cpoka akcnnyaraumm Tpybonposoaa.

2214 OcTanbHble  BEMYUHbI, Bxogsume B GoOpMyny,  OO/DKHbI  OTBeYaTb
TpeboBanmam 2.3.1 yactu VIl «Cuctembl n Tpydonposoabl» [NpaBun knaccudwmkauum; npu
9TOM CHWKeHWe KoahmLuMeHTOB 3arnaca NPOYHOCTM He OonycKaeTcs.

2.2.15 TpuHaTtble Ana rpy3oBoro TpybonpoBoda MMHUMAsbHblE KO3M(ULNEHTbI
3anaca [MpOYHOCTU MO BPEMEHHOMY COMPOTMBMEHWUIO U Mpedeny TekydecTn martepuana
OOMKHbl ObIThb YKa3aHbl B CBUAeTenbCTBE.

2.2.2 MuHUMarnbHblE TOMWWMHBI CTEHOK TPYO AOMKHbI MpUHMMAaTbCA no Tabn. 2.3.8
yactn VIII «Cuctembl 1 tpybonposoabl» [NpaBun knaccudmkauum nmbo no corracoBaHHbIM
¢ Peructpom ctaHgapTam.

B HeobxogoumbIx crydasx cC uenbio npegynpexaeHus noBpexaeHns TpybonpoBoaoB
B pesynbTate u4pesmepHoro npormba Tpyd noa BO3OEMCTBUMEM Harpysok Ha onopax, usrmba
CydHa wnM Jpyrmx Npu4nH TONWMHA CTEHOK Tpyb AormkHa ObiTb yBenMyeHa no CpaBHEHWUIO
CykasaHHon B2.2.1. Ecnum 3TO npakTM4ecknm HenpuemremMo WM MOXeT Bbl3BaTb
ype3MepHble MECTHble HanpsKeHWs, Harpy3ku AOMkHbl OblTb yMeHbLUEeHbl NGO MOMHOCTLIO
UCKIMOYEHbl APYrMMU KOHCTPYKTUBHBIMU Mepamu.

BO3HUKHOBEHME TaKMx MECTHbIX Harpy3ok MOXeT OblTb BbI3BaHO  OMOPHbLIMU
KOHCTPyKUMSAMU, OedopMaumsiMy  Kopriyca CyOHa, CKaykamu [OaBreHus XuOKoCTU B Xxofde
onepauui Mo nepefadve rpysa, BeCOM MNOABELLEHHbIX KranaHoB, peakuunen Ha coefUHeHus
rPY30BbIX CTPen MM UHbIMKU hakTopamu.

2.2.3 AHanua HanpsKeHWn.

2.2.3.1 Ecnm pacyeTHad TemnepaTtypa BHYTpPeHHen cpedbl coctaengeTr —110 °C wmm
Hwke, Permctpy pgomkeH ObiTb NpeacTaBrieH  MNOMHbIA - a@HanMM3  HanpsbkeHud B
TpybonpoBo4ax, NPVHUMAKWMIA B pacyeT BCE HaMNpsPKeHWs, BO3HMKAlOLWME BCreAcTBUE
Beca TpyD, BKMOYas ycunua nog  OENCTBMEM  YCKOPEHWA, €CNU  OHWM  SBMSOTCSH
3HAYUTENbHLIMW, BHYTPEHHEE OaBrieHMEe, TEPMUYECKOE CxaTue U Harpys3ku, oOyCroBreHHble
nporvéoM U1 nepermbom Kopnyca cCygHa, AN Kaxgoro W3 OTBETBMIEHWA  CUCTEMb
TpyOGONpoBOAOB.
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AHarmm3 poskeH ObiTb BLINMOMHEH B COOTBETCTBMM C TPebOOBaHUSIMM MPU3HAHHBIX
CTaH4apToB, M BKMoYaTb B cebSA Kak MUHUMYM criefytoLlee:

1 onucaHve MeToaMKM pacyeTa;

2 UcxodHble  OaHHble  (Mcnonb3yeMoe — nporpamMMHoe  obecnedenve  (MMO),
NPUMEHsIEMble  HOpMaTMBHble  [LOKYMEHTbl, MNepevyeHb CUCTeM  TpybOMpoBOAOB MU
obopyaoBaHus, nepeyeHb BCMOMOraTesbHbIX AOKYMEHTOB);

.3 MPOEKTHble [aHHble (eQuHULUbI W3MEPEHUs MapaMeTpoB, CUCTeMa KoopAuHar,
JaHHble N0 YyCKopeHusiM cormacHo 28.2 uvactn IV «XpaHeHue rpysa», [aHHble no
mMatepvanam TpybonpoBOA4OB, AaHHble MO CMELUEHUO OMop noa [AEWCTBUMEM Harpysok,

006yCnoBnEeHHbIX AedopMUpoBaHMeEM Kopnyca cyaHa, pacyeTHble napameTpbl
TpybonpoBoaos);
4 onpegeneHve pacyeTHbIX Harpysok (mocTosHHbIE, aKcnnyaTauMoHHbIE,

06ycnoBneHHble BHELHMM BO30ENCTBMEM U aBapuiHbIE), UX ONMCaHUe U KOMOWHaUWK,

.5 onpegeneHve OonyckaemblX HaNpshkeHun Ans TpybonpoBOAOB;

.6 onpegeneHne CymMMmapHbIX HamnpsbkeHWn B TpybonpoBogax M WX CpaBHEHUE C
O0MNyCKaeMbIMU HaMNPsKEHUSIMU;

.7 3aKnudeHue C noaTBEPKOEHMEM BbINOMHEHUS KPUTEPUEB MPOYHOCTMY;

.8 pekomeHgauuu, Npu HanMYUK.

MeToguka pacuyeTta U KpUtepum NpOYHOCTM LOIPKHbI ObITh COrnacoBaHbl ¢ Pernct pom.

2.2.3.2 Ecnm pacdeTHasi Temnepartypa BHyTpeHHen cpefbl Bbiwe —110 °C, Peructp
MOXeET NOTpeboBaTh aHaM3 HamnpsPKEHUA B OTHOLLEHUM TaKMX acMeKTOB, Kak KOHCTPYKLUS Uin
XECTKOCTb cucTembl TpybonpoBogoB u BbiOOp MaTepuanoB. B nobom cnyyae [OMKHbI
yuuTbiBaTbCA  TEPMUYECKME  HanpskeHus, [daxe ecnuM  pesynbTaTbl  pacvyeToB  He
npegocTtaBnaoTca. AHarm3  MoxeT ObiTb  BbINOMHEH B COOTBETCTBUM C  METOAMKOMN,
corrnacoBaHHoun ¢ Pernctpom.

224 Pasmepbl BHewHWx Tpy6 BbICOKOrO AaBfeHWs WM KaHanoB  Ans
rasoobpasHoro Tonnmea.

2241 [Ona TpybonpoBoooB rasoobpasHOro TonmmMBa C pacyeTHbIM  AaBrieHUEM,
NpeBblaloLMM  KpUTUYEeCKOoe AaBrieHne, KacaTerbHble MeMOpaHHble HanpspkeHus NpsiMbIX
y4acTkoB Tpybbl MnM KaHana He OOMKHbI NpeBbllaTh MNpeaena NPoYHOCTU MPU PacTsKEHWM,
AenenHoro Ha 1,5 (R,,/1,5), npu [OencTBMW pacyeTHOro [asfieHusi, ykasaHHoro B 2.2.1.
3HavyeHnss HOMMWHamNbHOrO [AaBreHus Ana BCex ApPYrMX y4acTKoB TpyOGOMNpPOBOAOB OOSMKHbI
COOTBETCTBOBATbL TAKOMYy e YPOBHIO MPOYHOCTU, YTO U AN NPSAMbIX Y4acTKOB.

2.3 CoeaunHeHNAa TpydonpoBoaoB.

231 HacTtoswume TpeboBaHus pacnpocTpaHATCA Ha coefuHeHus
TpyOONpPOBOAOB, PACMOMOXEHHbIX BHYTPU UMM CHapyXXM [py3oBbiXx emkocTen. [ns
TpyOONpPOBOAOB,  PACMOMIOXKEHHbIX  BHYTPWM  IPY30BbIX €MKOCTeW, WU  TpybonpoBogos
C OTKPbITbIMM KOHLAMK NO corfacoBaHunio ¢ Permctpom moryT GbiTh AONyLEHbl OTCTYNEHNUS
OT yKasaHHbIX TpeboBaHui.

2.3.2 CBapHble CTbIKOBblE COEAWHEHMS C MOMHbIM MPOBApPOM MOMYT UCMONb30BaTLCS
0e3 orpaHundeHun. MNpu pacyeTHon Temnepatype Hwke —10 °C cTbikoBas cBapka 4OrpkHa ObiTb
OBYCTOPOHHEN MIM 3KBUBASNEHTHON CTHIKOBOMY COEAVHEHWNIO C ABYCTOPOHHEN cBapkon. CBapka
MOXET ObITb BbIMOSIHEHA C MCMOMb30BAHWEM MOAKITAAHOMO KOSMbLa, NMaBALWENCs BCTABKU M
B 3aLLUTHOW Cpeae MHEPTHOrO rasa Npy HaroXeHUM NMepBOro CBapHOro Bamnuka.

Ha tpybonpoBogax ¢ pacyeTHbiM faBneHnem 6onee 1 MlMa n pacyeTHo TeMnepaTypon —
10°C ©n Hwke noaknagHble KofbLa nocrne CBapkum AOmkHbl  ObiTb  yAaneHbl.
OO6bem HepaspyLLAKLEro KOHTPOMNSA OOIKeH ObiTb He MeHee ykasaHnHoro B 3.3.3 uvactn XV
«Csapka» lNpaBun knaccudwmkauum gna TpyéonpoBoaos | knacca.
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2.3.3 ®naHueBble CcoefAuHeHVs TpyboOMpPOBOAOB, KranaHoB W ApPYron apmaTypbl
AOMKHbI yAoBneTBopATb TpebosaHuam 2.4.3 yactu VIl «Cuctembl n Tpy6onposoabi» MNpasun

Kraccugmkaumm.

draHueBble coeauHeHUs Tuna B He JomkHbl NPUMEHATLCA ON9 pacyeTHbIX TemnepaTyp
Hwke —10 °C 1 HomMUHanbHbIX gnameTpoB Tpyb 6onee 100 mm.

MpoyHble pasmepbl naHueB [oMkHbI onpedenaTbca no ogobpeHHbIM  Peructpom
cTaHOapTaM Ha pacyeTHoe AaBreHune, NpuHUMaemMoe B cooTBeTcTBum ¢ 2.2.1.1.

234 MydroBble CBapHble COEAWHEHUS MOryT WCMNOMb30BaTbCA  TOMbKO  AnNS
TpyGONPOBOAOB C OTKPbITbIMU KOHLLAMU C HAPYKHBIM AMameTpoMm 50 MM U MeHee 1 pacyeTHON
Temnepartypon He Hmke —55 °C.

235 Mo cornacoBaHuio ¢ PerncTpom, TONbKO AN HEOTBETCTBEHHbLIX TPYOONPOBOAOB
C HapyXHbiM AvameTpom 25 MM M MeHee MOryT MCMonb3oBaTbCA pe3bboBble MydTOBbIE
coefVHEeHUS.

2.3.6 Ecnmn B TpyGonpoBoaax MCMNOmnb3yTCs KOMNEHCATOPbI, UX YNCIIO AOIMKHO ObiTb
MUWHMMAarbHbIM, OAHaKO, OCTaTOMHbIM ANS NpeaoxpaHeHns TpybonpoBoaoB, OTAENbHbIX Y3I0B
CUCTEMBbI W TPY30BbIX EMKOCTEN OT Ype3MepHbIX HarpsKeHWn, BO3HUKaKWMX B pesyrnbTarte
TENOBOro paclUMpeHns rpy3oBbIX EMKOCTEN, TpybonpoBoaos 1 Aecopmaumm Kopryca cygHa.

CHapy»¥  rpy3oBblX €MKOCTEM MOryT yCTaHaBNMBaTbCsl  TOMbKO  CUMbGOHHbIE
KomneHcaTopbl. KomneHcaTopbl ApyrMX TWUNOB MOMYT YCTaHaBNMBATbCS BHYTPU MPY30BbIX
€MKOCTEMN.

Mpn HeoOxoAMMOCTM [JOSMKHbI ObiTb MNPUHATLI  Mepbl  ANS  3aWyTbl  CUITbGIOHHBIX
KOMMEHCATOPOB OT 00NeAeHeHUs.

PacyeTr u© ycTaHoBKa CUMb(OHHLIX KOMMEHCATOPOB  OOSMKHbl  OCYLLIECTBNATHCA
B COOTBETCTBMU C NPU3HAHHBIMM CTaHA4apTaMu, a KOMMeHcaTopbl AOSMKHbI ObiTb 060PYAOBaHbI
cpeacTBamMy NpedoTBpalLeHNss MOBPEXOEHUA BCrEACTBUE UX YPE3MEPHOro pacluMpeHus Unm
cxaTus.

2.4 Tepmuyeckas obpadbotka 1pyo.

24.1 CTbikoBble  CBapHble CoeduHeHus  TpybOMpOBOAOB  CXWKEHHOro  rasa,
W3roTOBIIEHHbIX U3 YrMepoaucTon, YrnepoancTo-mMapraHLeBOon UMM HU3KONErMpoBaHHOW cTanw,
nocrie cBapku SOmkHbl ObITb MOABEPrHYThlI TepMU4ecKkon obpaboTke.

2.4.2 Mo cornacoBaHuo C PeructpoM TepMMYecKoe CHATUE HampsikeHUn MoXeT
He npousBoauTbCA Ana  TpybonpoBogoB, WMEWMX TOMWMHY CTeHKUM MeHee 10 wmm,
B 3aBMCUMOCTU OT pacyeTHbIX TEMNepaTyp 1 AaBneHns B cucteme TpybonpoBoos.

2.5 M3onsauma TpydonposonoB..

251 TpybonpoBoabl, NpeaHa3Ha4YeHHble AN9 cpef C HU3KOoW TeMnepaTypon, Tam, rae
Heo6xoaMMo, OOKHbI OblTb TEPMOM30MNMPOBAaHbI OT CMEXHbBIX KOHCTPYKLMA Kopnyca, YTOoObI
n3bexatb NOHWXKEHNSA TeMnepaTypbl KOHCTPYKL M KOPMYCa HbKe paCYEeTHON.

252 B mecTax, roe TpybonpoBoabl ANst XUMOKOrO rpy3a MogBEPravTCcsl perynsipHon
pa3bopKke MnM rge BO3MOXHA yTeyka >MOKOro rpysa (Hanpumep, y CoeanHeHun ¢ GeperosbiMu
MarucTpansMu UMy CanbHUKOB HACOCOB), [JoimkHa ObiTb obecneyeHa 3aumTta
HWKePaCNONOXeHHbIX  KOHCTPYKUMW  KOopnyca CcydHa OT BO3OEeNCTBUSA  py3a C HU3KOW

TemnepaTypo.
2.6 PacnonoxeHue TpydoonpoBoaoOB.
2.6.1 Jlioboi  TpybonpoBoAd, KOTOPbLIM MOXET 3akmoyaTtb py3 B XUOKOM UK

rasaoobpa3HOM COCTOSIHUW, AOSKEH YAOBMETBOPATb Crieayrowmm TpeboBaHMAM:

.1 TpybonpoBogbl OOMKHbI ObITb OTAEneHbl OT TPyOoNpoBOO4OB APYrMX CUCTEM, 3a
UCKIOYEHEM COeaAVHeHWn, TpebyeMbiX AN OYMCTKW, yaaneHus rasa M nogayn MHEepTHOro
raza. [na npegoTBpalleHuss NPOTMBOTOKA rpy3a [AOMKHbl OblTb  NPUHATHI B pacyeT
TpeboBaHna 6.1.4. B atom cnyyae [omkHbl ObITb  NPUHATBHI  Mepbl, WCKOYaloLwme
NMPOHUKHOBEHWE T[py3a WM €ero napoB B ApYyrMe CUCTEMbl TpybOMpPOBOAOB 4epe3 3Tu
coeauHeHus;
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.2 3@ WUCKIMIOYEHMEeM cnyyas, npeaycMoTpeHHoro B pasg. 11, TpybonpoBogbl
He OOMKHbI MPOXOAUTb 4Yepe3 Xunble U CNyxebHble MNOMeLUeHMs, NOCTbl yrpaBfeHus U
MalLMHHOE MOMEeLLeHNe, 33 WCKMIOYEHNEM [PY30BbIX MAaLUMHHBLIX MOMELLEHUA, TPY30BbIX
HaCOCHbIX 1 KOMMPECCOPHbIX;

.3 COoeauHsTbCA C rPy30BbIMU EMKOCTSIMM HenocpedCcTBEHHO C OTKPbIThIX nanyb, 3a
UCKIMIOYeHeM cryyaeB, Korda TpyObl YCTaHOBMEHbl B BEPTUKamNbHOW LlaxTe wnn nogobHom
KOHCTPYKUMM AOn9 npoxoda 4Yepes MycTble MNpOCTpaHCTBa Hag rpPy3OBbIMU €MKOCTAMU, a
TaKkKe 3a MCKMIYeHMeM criydaeB, korga Tpybbl Ond OCYLIeHWs, ra3ooTBoga WM npogyBKu
nNpoxogaT 4yepes Kodpepaambl;

4 pacnonaraTbCs B TPY30BOW 30HEe Hag OTKPbITOW nanyGon, 3a WUCKMOYEeHVEM
Clly4aeB HOCOBbIX WM KOPMOBbIX YCTPOWCTB MOrPy3KM W pasrpy3ku, CUCTEM aBapUMHOrO
cbpoca rpysa, cuUCTEM TypenbHbIX OTCEKOB W 3@ WCKMIOYEHMEM CIlydyaeB, YKasaHHbIX
B pasd. 11. ABapuiiHble YCTpoMCTBa [AnA  yganeHust rpy3a MoryT ObiTb  pacnorioXkeHbi
B KOPMOBOW 4aCTu CygHa B pavioHe >UIbIX U CMyXeOHbIX MOMELLEHWUA, NMOCTOB YMNpPaBreHus n
MaLLMHHbIX  MOMELLEeHWA, OAdHako TpybonpoBoabl He AOMKHbI  MPOXOAWUTb 4Yepe3  3Tu
NMOMELLEHUS; U

5 pacnonarartbcs Ha  paccTosHUU OT HapyHon  OOLMBKM B MONEPEYHOM
HanpaBfieHUM BHYTPb KOpMyca, He MeHee, YeM TpebyeTcsa Onsl rpy30BbiX €MKOCTEN B pasg. 2
yactn Il «KOHCTpyKuMS ra3oBO30B», 3a WUCKMOYEHWEM TpybonpoBoAoB, NpeLHa3HAYEeHHbIX
Ona  coeguHeHust c Oeperom AOns npvema M nepedaydn rpy3a M He NogBepraroLLmXCH
OENCTBMIO BHYTPEHHEro [aBfiEHWs B MOpe, a TaKXe CUCTEM TpyOOMpPOBOLOB aBapUNHOIO
cbpoca rpysa.

2.7 BopToBble OTNMBHbLIE OTBEPCTUA HWXKEe Nanydbl HagBOAHOro GopTa.

2.7.1 CHabxeHne M ynpaBrieHne KnanaHamu, KOTOpble YCTaHOBIMEHbl Ha OTIIMBHbIX
3ab0pTHLIX OTBEPCTMSAX TpybonNpoOBOAOB, WMAYLWMX W3 MNOMELLEHWI, PaCMOMOXEHHbIX HbKe
nanybbl HagBogHoro 6opTa, UMM U3 3aKpbITbIX HAACTPOEK U pyBOK, HaxoOAWMXcs Ha nanybe
HagBoAHoro 6opTa, AOMKHbI YyOOBNETBOPATb TpeboBaHuaMm 4.3.2 yactnm VII «Cuctembl m
TpybonpoBoabl» [NpaBun knaccudmkaumm.

2.7.2 Bbibop knanaHoB onpegenserca cregylowmmM obpasom.

2.7.21 OTnuBHble 3abOpTHble OTBEPCTUHA, KaK MpaBuno, OOMmkHbl ObiTb CHabGXeHbl
OOHUM aBTOMAaTMYECKMM HEeBO3BPaTHbIM KfanaHoM CcO cpeacTBaMu  MpUHYOUTENbLHOro
3aKkpblTUSa Hag nanybow HagBogHoro 6opTa.

2.7.22 Tawm, roe pacCTosiHUe MO BepTUKanM OT JIETHEN [PYy30BOW BaTepriMHUK
OO KOHUA  OTNMBHOrO  TpyGomnpoBO4a,  PacrorioXeHHOro  BHYTPM  Koprnyca  CyAHa,
npesbiwaet 0,011, OTNMBHble 3abOpTHble OTBEPCTUS AOMMKHbl OblTb CHabXeHbl ABYMSi
aBTOMATUYECKMMU HEBO3BPaTHLIMU KrianaHamu 6e3 MNpUHYAUTENbHbIX CPEACTB 3aKkpbiTus
npyv ycrioBun, 4YTO KnanaH, pacnofioKeHHbIN BHYTPU Kopriyca CydHa, Bcerga AocTyneH Ans
OCMOTpa B YCIIOBUAX 3KCMyaTtauun cyaHa.
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3 TPY30OBAA CUCTEMA

3.1 TpeboBaHuA K cuctemMam M ycTpomcTBaMm.

3.11 pysoBada cuctema U cucTema YynpasneHMa napameTpamy rpysa OOSTKHbI
ObITb CNPOeKTNPOBaHbl Tak, 4Tobbl obecneumBanuch:

A npegoTBpalleHne HewTaTHbIX CUTyauuin, KOTopble MOryT pasBUTbLCA OO0 Bbixoda
XMOKOro Mnm razoobpasHoro rpysa;

.2 BesonacHbIn cbop ¥ yaaneHve BbIWEALMX XUOKUX rPY30B;

.3 npepoTBpalleHne obpas3oBaHUS BOCMAMEHSIIOLLUXCS CMeCew;

4  npepoTBpalleHue BCMbIWKW  BblWeAWNX BOCMMAMEHSAIOWMXCA KUOKOCTEW Wnn
rasos;

.5 orpaHuMYeHue OnacHOCTWU MOXapa W UHbIX BUOOB OMacHOCTEW ANs nepcoHarna.

3.1.2 HomkHbl  ObITb  MPegycMOTPeHbI  COOTBETCTBYWOLLME cpeacTtBa cbpoca
OaBMneHus 1 ydaneHus XuOKOro rpysa u3 TpyOOMpPOBOAOB MOrPY3KM U Pasrpysku.
AHarormyHble CpeAcTBa, Bedywwme K rpy30BbiIM €MKOCTSIM, AOMKHbI OblTb NpegyCMOTPEHbI
ana nobbix TpyOONPOBOAOB MEeXOy KnanaHamy MaHMonbAOB, a Takke Mexay KranaHamu
N MecTamMmu NPUCOeaUHEHUS PY30BbLIX LLTAHIOB.

3.1.3 Cuctembl TpybonpoBOOOB nNepekayvku XMOKOCTU AONs  HernocpencTBEHHOro
nogorpeea WM OXSaXOeHUs rpy3a He JOSMKHbI BbIBOAUTLCA 3a npederbl Py30BOW 30HbI,
€CnM  He NpegyCMOTPEHO Haanexawmx CpeactB nNpeaoTBpalleHust  MOCTYNeHus  napos
rpysa 3a npegernbl rpy3oBOM 30HblI UMM CPeacTB OOHapPYXeHMS Takoro MoCTYMIIEHUSI.

3.14 MpenoxpaHutenbHble KranaHbel Ans cbpoca XMOKOro rpysa M3 CUCTEMBI
TpybonpoBoooOB  OOMKHbI  OCYLWECTBNATb CIMB B Ipy3oBble eMKocTW. B kavectse
anbTepHaTVBbl, OHWU MOTYT OCYLLECTBMATb CMMB B ra3oBbIMYCKHYO Ma4yTy B TOM Cllydyae, ecnu
npeaycMOTpeHbl CpeacTBa OOHapyxeHust M yaaneHuss noboro >KMOKOro rpysa, KOoTopbIn
MOXeT oOKasaTbCs B CcuUcTeMe rasootBoda. Ecrm Tpebyetca npegoTBpalleHWe MOBbILLEHNS
n3bbITOMHOrO  JaBneHus B BbiMYCKHOM  Tpybornposoge, npedoxpaHuTenbHble — KranaHbl
rpPy30BbIX HACOCOB OOSTKHbI OCYLLECTBNATL COpOC B NpueMHbIN naTpybok Hacoca.

3.2 TpeboBaHMA K KnanaHam rpy3oBoM CUCTEMbI.

3.2.1 Kaxgas rpysoBasi eMKOCTb U Kaxgas cuctema TpybonpoBoaooB AOMKHbI ObiTb
obopyaoBaHbl  yrpaBngeMbIMX  BPYYHYKO  KMamaHamu Ond OTCEeYEeHUsl, Kak  yKasaHo
B HacToslLLeM pasferne.

3.2.2 Kpome TOro, gomkHbl ObiTb Takxe Haanexawmm obpasom npeaycMOTpPeEHbI
OUCTaHUMOHHO ynpaBnseMble KramnaHbl Kak 4acTb CUCTEeMbl aBapuUiHOro otkroveHuns (ESD),
3afjayen KOTOPOM SBMAETCA OCTaHOBKa MNOTOKA WNM  YTEYKN Trpy3a B Ype3Bbl4anHOW
cuTyauumun, Korga OCYLUEeCTBMSIeTCS Mepegada »ugkoro rpysa unv naposB. Cuctema ESD
npegHasHavyeHa ANns BO3BpaTa MPy30BOW cucTeMbl B 6Ge3onacHoe cTaTtudeckoe COCTOsHUE
c TeM, 4TobObl ObINO BO3MOXHO NPEANpPUHATE BCE HEOOXOAMMblE AEWCTBMSA MO YCTPAHEHWUIO
HencnpaBHocTen. B npouecce paspaboTkm cucTembl ESD Hagnexalwee BHUMaHWE OOIHKHO
ObITb yAerneHo NpeaoTBpaLLeHV0 BO3HWMKHOBEHWS CKavykoB AaBrieHus (ygapa) B Tpybax ans
nepegauyn rpysa. O6opygoBaHue, KOTOpoe [OOIPKHO ObiTb OTKMKOYEHO NpY  aKTMBaLUM
cuctembl ESD, BkmovaeT knanaHbl MaHugonbOa B Xo4e MOrpy3ku UM pasrpysky, mobble
Hacoc wnNM Komnpeccop W T.M., nepefawolme rpy3 BHYTPUM CyaHa wnvM 3a ero npegesnol
(Hanpumep, Ha ©Oeper unM MHOe CyAHO/6apXy), M KranaHbl TPy30BbIX €MKOCTEW B crydae,
ecm MARVS npesbiwaet 0,07 MMa.

3.3 MaTpy6Kkn rpy3oBbIX TaHKOB.

3.3.1 Bce naTtpybku Ana »xvokocTu u napa, 3a WCKIYEHVWEM MNpeaoXpaHUTENbHbIX
KrnanaHoB WM YCTPOWCTB WM3MEPEHUS YPOBHSA >XUOKOCTW, AOMKHbI MMETb 3aropHble KrianaHbl,
pasMelleHHble HACTOMbKO ONM3KO K EeMKOCTW, HaCKOMbKO 3TO MPaKTUYECKU OCYLLIECTBUMO.
OTn KnanaHbl OOMMKHbI obecneynBaTb MNOMHOE MepekpbiTUE U AOMKHbI UMETb BO3MOXHOCTb
ynpaBneHns Bpy4yHyto. OHU MOryT Takxe MMeTb BO3MOXHOCTb AUCTAHLMOHHOMO YnpaBeHus.
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3.3.2 Ona rPy30BbIX  €MKOCTem ¢ MARVS, npeBbiwaroumm 0,07 MMa
MaHOMETPUYECKOTO  AaBfeHusl, YNOMsHyTble Bbile naTtpybkm [ormkHbl  ObiTb  Takxe
obopyaooBaHbl OUCTAHUMOHHO YMNpaBnsemMbiMK KnanaHamu cuctembl ESD. 3Tu knanadbl
OOMKHbl ObITb pasMelleHbl HacTONMbKO OnM3KO K €eMKOCTW, HACKOMbKO 3TO MPaKTUYECKM
ocyllecTBumo. BmecTo ABYX OTAernbHbIX KranaHoB MoXeT 6biTb UCMOMNb30BaH OAWH KranaH,
npuM ycrnoBuu, 4YTO OH yaosreTBopsieT TpeboBaHuam 3.21.6 u obecneynBaeT MoMHoe
nepekpbITUEe NNHUN.

3.4 Matpydku rpysoBoro maHudonbAaa.

34.1 [na kaxgoro M3 ucnonb3yemblX NaTtpyOKOB nepedadn rpysa [ormkeH ObiTb
npegycMoTpeH OAWMH AUCTaHLMOHHO YnpaBnsembld KranaH cucteMbl ESD ans ocTaHOBKM
nepegayn XMOKOCTM M MapoB Ha CYOHO WM C cygHa. Heucnomb3yemble natpybku Ang
nepegayn OSmkHbl OblTb MEPEKPbITbl COOTBETCTBYIOWLMMW MyXUMK briaHLamm.

3.4.2 Ecrm MARVS rpysoBori emkocTn npesbiwaer 0,07 MMa, gana kaxgoro u3
ucnonb3yemblX MaTpyOKOB [OIPKEH [OOMOMHMTENbHO MpedycMaTpuBaTbCs  ynpaBnsembin
BPYYHYIO KnamnaH, KOTOpbI MOXET pacnonaraTbCd B HarpaBneHUn BHYTPb WIN  Hapyxy
Kopnyca cydHa Mo OTHOLWEHWIO K KnanaHy cuctembl ESD, B 3aBUCMMOCTU OT KOHCTPYKLMU
cyoHa.

343 Bmecto «knanaHoB cuctembl ESD Moryt wmcnonb3oBaTbCHA NepenyckHble
KnanaHbl B Crydae, €ecnvM AvamMeTp 3aumiaemMon  TpyObl  He npeBbiwaetr 50  mm.
MepenyckHble KranaHbl OOSPKHbI aBTOMAaTUYECKUM 3aKpbiBaTbCA MO AOCTMXKEHUMU PaCXOLoM
noToKka >KAAKOCTM WM Napa HOMMHANbHOTO MNOPOroBOrO0 3HaYeHus, COOTBETCTBYHOLLErO
3aKpbITUIO, YKa3aHHOTO M3roToBUTENEM. TpyOonpoBOAbl, BKMKOYas apmatypy, KnanaHbl WU
NPUHaANEeXHOCTH,  3aupigemMble  MepenyckHbIM  KranaHoM,  [OofkHbl  obecnevvBaTb
Npou3BOAUTENBHOCTb,  MPEBbLILLAIOLLYID  HOMWHANbHOE MOpOroBOe  3HayeHne pacxoga,
COOTBETCTBYIOLIEE 3aKpbiTUiO. [lepenyckHble KnanaHbl MOryT OblTb  CNpPOEKTUPOBaHbI
C MepenyckHbIM KaHaroMm nsoWaablo MOMNEepeYHOro CeYeHud, He MpeBbllalowen nrowaam
Kpyrrioro otBepcTuss AnameTpoMm 1 MM, OnA ypaBHUBaAHWS OaBfeHus nocre cpabaTbiBaHus
3aKpbITUS.

344 Her HeobxogmmocTn B obopyaoBaHuUM naTpybKOB rPy30BbIX EMKOCTEWN,
Cnyxawmx Ond  YCTaHOBKM MepPHbIX WM U3MEPUTErNbHbIX  YCTPOWCTB, MepenyCcKHbIMU
KrnanaHamu unu knanaHamu ESD, npu ycrnoBuKM, 4YTO 3TU YCTPOMCTBA CKOHCTPYMPOBAaHbI
Takum obpasoM, YTO pacxod BbIXOOSALEr0 U3 eMKOCTU COAEPXKUMOro He MOXET MpPeBbICUTb
pacxofa, 3KBMBaNeHTHOro npoxoslemMy 4depes Kpyrrnoe oTeBepcTve anametpom 1,5 mm.

3.45 Bce TpybGonpoBoabl wnM  ydacTKW, KOTOpble MOryT ObiTb  OTCEYEHbI
B MOMHOCTbIO  3amnOfIHEHHOM  XWAKOCTbIO ~ COCTOSHUW,  OOMKHbl  ObiTb  3aWMLIEHbI
nNpeaoxXpaHUTENbHbIMU  KnanaHaMmum An8 TEPMUYECKOro pacLUMPEHUs U UCNAapPeHUs.

3.4.6 Bce TpybGonpoBoabl wnM  ydacTKW, KoOTopble MOryT ObiTb  OTCEYEHbI
aBTOMATUYECKM BCIEACTBME NOXapa, copaepxaume OO0bem OCTalWENCH B HUX KUOKOCTMH,
npesbiwatowpn 0,05 m3, gomkHbl ObiTb 06opyAoBaHbl KnanmaHamu And cbpoca gaBneHus
C pasmepamu, oTBevarowmmn TpeboBaHuam 3.19.1.

35 Yciponctea nepepaym rpysa.

3.5.1 Ecnn nepepada rpysa OCyLleCcTBRASeTCs MNpyM MOMOLM PY30BbIX HACOCOB,
OOCTyn K KOTOpbIM [fisl PEMOHTa OTCYTCTBYET, KOrga EMKOCTU HaxodaTcs B paboyem
COCTOSHUW, LOIPKHbI ObITb MPedyCcMOTPEHbl MO MEHbLUe Mepe ABa OTAENbHbIX CpencTsa
OIS nepedayun rpysa M3 Kaxkgowm rpy3oBOM €MKOCTW, @ MX KOHCTPYKLUSI LOIPKHa ObiTb TakoW,
4YTOOblI BbIXOA M3 CTPOSi OL4HOrO IPy3OBOr0 Hacoca WM CPeAcTBa nepefadv He NpuBOaun K
npekpaweHuo nepegayn rpysa ApyrMM HacoCcoM WM ApPYrMMM Hacocamu nmbo apyrumn
cpeacTsBaMu nepegavu rpysa.



lpasuna knaccugukayuu u nocmpouku cy0oe8 Oris MEPEe8O3KU CXKLDKEHHbIX 2a308 HaslugoM
(vacmb V1)

13

3.5.2 Mpouecc nepemayn rpysa, OCYLLECTBNSEMbIN MyTEM MOBbILEHUS AaBneHust
rasa, [OO/DKEH WCKMoYaTb cpabaTtbiBaHWE MPedoXpaHUTENbHBIX KranaHOB B Xo4e TaKoW
nepegayn. [loBbileHWe OaBneHUss rasa MoOXeT ObiTb MNPUHATO B Ka4yecTBe CpeacTBa
nepegayn rpysa AnNs eMKOCTEN, Y KOTOpPbIX PacyeTHbIi Ko3dhdMUMEHT ©Ge3onacHOCTH
He CHWKeH B YyCroBusiX, Mpeobragalowmx B Xxode ofnepauuMm Mo nepegade  rpysa.
Ecrm ons aTux uenen npeaoxpaHuTernbHble KramaHbl rPy30BOM €MKOCTU MW YCTaHOBOYHOE
OaBlNEHNE MEHAIOTCSH, Kak 9TO paspeLleHO B COOTBETCTBUM C MexayHapogHbIM KOOEKCOM
NOCTPOMKN K1 06OopyaoBaHMSA CyOOB, MNEPEBO3ALLMX CXMKEHHbIE rasbl HanMBoMl, HoBoe
yCTaHOBOYHOE [aBfieHMe He JOMKHO npeBbllaTb 3HaveHust P,, onpegeneHHoro B pasg. 1
yacTu IV «XpaHeHve rpysa».

3.6 Matpybkn BO3BpaTa napos.

3.6.1 HormkHbl ObITb NpegycMOTpeHbl NaTpybkn Ans Bo3BpaTa NapoB Ha Oeperosble
YCTaHOBKM.

3.7 TpybonpoBoabl razooTBoAa rpy3oBbIX €MKOCTEW.

3.7.1 Cuctema cOpoca paeneHuss pgoibkHa OblTb  CcoeguMHEHa C CUCTEMOMN

rasoorsofa, npegHasHayeHHoOW AN CBeAeHUSI K MUHUMYMY BO3MOXHOCTU CKOMMEHWUs napos
rpy3a Ha nanybax wnv nonagaHus B XUIMble MOMELLEHUS, MOCTbl YNpaBfieHUs U MallUHHbIE
NMOMELLEHUS UNU B UHbIe MOMELLEHWS, rae 3TU Napbl MOryT co3faTb OnacHbIe YCIoBUS.

3.8 MaTpy6ku ansa 3abopa npob6 rpysa.

381 MaTpyGkn, coeanHeHHble C cMCTeEMamK Tpy30BbIX TpybonpoBogoB ans otbopa
XMOKNX npo® rpy3a, AOMMKHbI UMETb YETKYH MapKMpPOBKY WM OOIDKHbI MMETb KOHCTPYKLUIO,
CBOASILLYID K MMHUMYMY BbIXO4 MapoB rpy3a. [ng CcydoB, Ha KOTOPbIX paspeLleHo
NnepeBo3nTbL TOKCUYHbIE MPOAYKTbI, cUCTemMa OTOopa nNpob AorrkHa ObiTb B BUOE 3aMKHYTOrO
KOHTypa C TeM, 4YToOblI obecneunTb HenonagaHue B BO3OYX XWAKOrO rpysa u napos.

HacTtoswpe TpebGoBaHMA MNpUMMEHMMbI TONMBKO B TOM Cllydae, ecnvM Takas cucTema
oTbopa npob6 ycTaHoBrneHa Ha cygHe. CoeguHeHus, UWCMoMb3yemble [AfS  KOHTpOns
aTMocdepbl B IPy30BbIX EMKOCTSX BO BPEMS WMHEPTU3aUMKM WM Nodayuv rasa, He CcuYuMTalTCs
coeanHeHnaMn ana otoopa npob rpysa.

3.8.2 Cuctembl 3abopa npob >>MAOKOro rpy3a AOikHbl ObiTb CHabXeHbl OByMsi
KnanaHamn Ha BXO4HOM OTBepcTuM Ans 3abopa npob. OAouH M3 3TMX KanaHoB [OOJDKEH
npegycMaTpusarb MHOroo60opoTHOE OTKpbIBaHWe C Tem, YTOObI nsbexatb

HenpeaHaMepeHHOro OTKpPbIBaHUA, KranaHbl OOJTKHbI ObITb pa3HeceHbl Ha AO0CTaTOo4YHOEe
pacctodaHne AOnAa Toro, YTOObI rapaHTupoBaTb, 4TO OHWM MOIYT OTCE€Yb JIMHUKO B Clny4vae,
HanpumMep, ee 6J'IOKI/IpOBaHI/I9| NbAoOM Unn rmgpartamu.

3.8.3 B cuctemax ¢ 3aMKHyTbIM KOHTYpPOM KranaHbl Ha Tpybe Bo3BpaTa AOMMKHbI
Takxe otBeyaTb 3.8.2.
3.84 MaTpyboK, BeOoyumii K KOHTENMHepy Ans npob, AOIKeH oTBeYyaTb MPU3HAHHBIM

cTaHgapTaM W [OfKeH Noa4epXMBaTbCA TakuM obpasom, 4YTOObl BblaepxvBaTb BeC
KoHTenHepa anst Npob. Pe3bboBble coequHeHUst 4OmMkHbI ObITh NPMXBaYeHbl CBAPKON UIn ObITb
3adMKCUpPOBaHbl WHbIM 00pa3om C Lenbio NpefoTBpaLleHUss CaMOMNpPOM3BOSIbHOM OTAauum
pe3b00BOro coegnHeHust B xoae 00bIYHbIX NOACOEANHEHUS] U OTCOEANHEHUSI KOHTEMHEPOB ANs
3abopa npob. Y3en coeguHeHus ans 3abopa npob gormkeH ObiTb oOopygoBaH Npobkow mnm
cdonaHueM ¢ Tem, 4ToObl NPeaoTBPaTUTL JOOYI0 TeYb, KOr4a 3TOT y3en He UCNOoNb3yeTcsl.

3.85 Y3nbl coeguHeHns onsa 3abopa npob, ucrnonb3yemble TONMbKO Ans npob napos,
MoryT OblTb 060pygOBaHbl OAHMM KrarnaHoM B cooTBeTcTBuM € 2.3, 3.2 1 pa3g. 11 v AOmkHbI
Takxke umeTb NPobKy nnn donaHel, Ans UX 3aKpblBaHUS.

1 B panbHenwem — Kogekc.
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3.9 P unbTPLI AN rpysa.
3.9.1 CucTtembl Ang *uaKoro rpysa v napoB AOMMKHbI UMETb BO3MOXHOCTb YCTaHOBKM

Ha HUX UNLTPOB ANA 3alMTbl OT NOBPEXOEHUN, BbI3BaHHbLIX MOCTOPOHHWMMK NpeaMeTamu.
Takne unbTpbl MOryT GbITb CTALMOHAPHBIMA UM CBEMHBIMW, @ KA4e€CTBO OYUCTKWN LOIHKHO
COOTBETCTBOBATb OMacHOCTM MoMafaHus B rpy3OBYHD CUCTEMY MHOPOAHLIX MpeaMeToB W T.M.
JomkHbl BbITb NPeayCcMOTPeHbl cpeacTBa MHAMKALUM 3acopeHns unbTPOB, a Takxke cpeacTsa
AN oTceveHus, copoca gaBneHus 1 6€3onacHoOM OYNCTKM GUITbTPOB.

CpencTea, ykasblBawlWme Ha TO, 4YTO GUIbLTP 3acopurnica U TpebyeT TexXHUYecKoro
obcnyxmBaHus, [0MkHbI ObITb  NPegycMOTPeHbl Kak And  (OMKCUMPOBAaHHbLIX BCTPOEHHbIX
UNLTPOB, Tak M ANA NEepeHOCHbIX UMbTPOBANbHbLIX YCTAHOBOK, €Cnv npeaycMoTpeH
cneumansHbli Kopnyc dunbTpa. B Tex crniydasx, korga MChnonb3ylTcs NepeHOCHble mnbTpbl
fe3 cneumanbHOro kKopryca Ans YCTAHOBKM Ha MpueMHblX dmaHuax MaHudornbga c
BO3MOXHOCTbIO UX BM3yanbHO OCMaTpuBaTb MOCMNE KadKOOW 3arpy3kum W pasrpysku, HUKaKMX
OOMNOMHUTENbHLIX YCTPOMCTB ANS MHAOMKALMM 3aCOpPeHUs WnM YCTPOUCTBa [peHaxa He
Tpebyetcs.

3.10 TpeboBaHMA K yCTAaHOBKE U MOHTaXy TPyOONpoOBOA OB.

3.10.1 Ona ydyeTa pacwmpeHuns M cxatusa OOkHbl OblTb NPedycMOTPeHbl cpeacTBa
3auwmTbl Tpyb, cucteM TpyOONpOBOAOB, MX YYaCTKOB M IPYy30BbIX €MKOCTEN OT Ype3MepHbIX
HanpsbKkeHWA BCreacTBUE TEPMUYECKOrOo pacLUMpeHUst U CXKaTus, CMeLUeHUss eMKOCTU W
KOHCTpyKUMA  kopnyca. [lpegnoytutensHbIMM - MepaMu, WCNONb3yeMbIMU  BHE  MPY30BbIX
€MKOCTEWN, ABMAOTCA OTBETBIIEHUS, KOrieHa MO0 NeTneBble KOMMNEHCATOPbl, OQHAKO TaMm, rae
YCTaAHOBKA OTBETBIIEHUs, KOneHa MbOo MeTrieBOro KOMMeHcaTopa He SBMSETCS NPakTU4eCKu
OCYLLECTBUMOW, MOTYT UCMOSb30BaTbCA MHOMOCIIOMHbIE CUMbMPOHHBLIE KOMMNEHCATOPbI.

3.10.2 TpybonpoBoabl C HU3KMMK  TemnepaTtypamu AOkHbl  ObiTb  TEpMUYECKU
N30NMPOBaHbl OT CMEXHbIX KOHCTPYKLMIA Kopnyca, rae Heobxoaumo, Ans npeaoTBpalleHus
nageHuss TemnepaTypbl KOpnyca Hwke pacyeTHoW TemnepaTypbl matepuarna kopnyca. Korga
TpybonpoBoAbl ANA XWAKOCTU SABNAKTCA MNpegMeToOM PerynsapHoro OeMOHTaXa Wunm ecrnu
yTeuka XMOKOCTWM MpeacTaBnseTcs BEeposaATHOM — Hanpumep, B parioHe 6GeperoBbixX
COeQIHEHUA W YMNMOTHEHWW HACOCOB, MO4 TakMMW MecTamu JOorbkHa 6biTh npegycmoTpeHa
3awmTa Kopnyca.

3.10.3 Ona TemnepaTtyp rpy3a Hwike -110 °C, ans ydacTKOB Kopriyca nop
BeperoBbiMM  coeAvHeHVAMW formkHa ObiTb  npegycMoOTpeHa BogopacnpegenuternsHas
cucTema nof HM3KUM OaBreHveMm AOns CO34aHus BOASAHOW 3aBeChl B LiensX OOMONHUTENbHON
3aWmTbl CTanbHOro MaTepuana Koprnyca M KOHCTpykumnm 6opTta. OTa cuctema sBnsietcs
pononHutTensHon Kk TpebosaHmsam 3.3 4yactm V «[lpoTuBonoxapHas 3awmTa» M OOIpkHa
ncnonb30BaTbCA B NpoLecce onepauuu no nepegade rpysa.

3.104 Ecrm emkoctTv  wim rpysoBble  TpybonpoBoabl n  obopygoBaHue
TpyOONpOBOAOB OTAENEHbl OT KOHCTPYKUMA KOpryca TEpPMUYECKOM Wu3onsumnen, Kak Ans
TpyOONpOBOAOB, Tak W AN €MKOCTeW [OrmKHO ObiTb NpegyCMOTPEHO  anekTpudeckoe
3azemrieHve. Bce wumelome ynrnoTHEHWS COYMEHeHWs TpyD W COEQVHEHUS  LLTAHIoOB
OOIKHbl  ObITb  3MIEKTPUYECKM 3a3emsieHbl. 3a UCKMKYEHWEM Cryvasl  MCMOSib30BaHUSA
3a3eMMIAoWLMX MPOBOSSALLMX CKOO HEeOoOXO4MMO MPOAEMOHCTPUPOBATb, YTO 3NEKTpUYECKOe
COMPOTUBMNEHNE KaXOOro M3 COYSIEHEHMI WM COeAMHEHWUA cocTaBnseT MeHee 1 MOwM.

3.11 YCTpONCTBO rpy30BbIX TPyOONPOBOAOB BHE FPY30BOM 3O0HDI.

3.111 ABapuiiHbI  cOpoC rpysa.

3.11.1.1 Cucrtema TpybonpoBOoooOB  aBapuiHoro  cbpoca  rpysa, ecrmim OHa
npegycMoTpeHa, MoxeT ObITb npoBedeHa B KOPMY BHE MpeaerioB XumblX, CryxebHbiX
NMOMELLEHUA W MOCTOB YNPaBNEHUs WM MaWMWHHBbIX MOMELUEHWW W He JOIKHa NpoxXoguTb
yepe3 aTM nomeweHus. Ecnn npegycmoTpeHa cTaumoHapHas cuctema TpybonposodoB
aBapuiiHoro cbpoca rpysa, B npegernax rpy3oBoll 30Hbl AOMKHbl OblTb NPegyCcMOTPEHbI
COOTBETCTBYIOLLME CpeacTBa ee OTCEYKM OT rpy3oBbIX TPyHONpoBOOOB.
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312 YciponctBa HOCOBOM U KOPMOBOM MOMPY3KMW.
3121 Moy  ycnoBMM  BbINOMHEHUA  TpeDOBaHMM  HacTOAWErO  pasdera  py3oBble

TpybOMpoBOAbl MONYT ObiTb YCTPOEHbl TakyMm 00pasoM, YTODbI CAerarb BO3MOXHOM MOMPY3Ky W
pasipy3Ky CHoOca WM KOPMbl.

3122 HorviHbl  BbITe  MpeaycMOTpeHbl  YCTpOCTBA  MPOOYBKM M Jerasauum  Takux
TpYOOMPOBOOOB MOCne  WCMOMb3oBaHWA. Korda OHWM  He UCTIONb3YIOTCS,  COSOUHUTENbHBbIE  YMacTKM
JomkHbl  OblTb  yoareHsl, a KoHubl Tpyd 3amyweHbl. [a300TBogHble  TpyDbl, COEOVHEHHbIe
C YCTpOMCTBaMW MpOOYBKW, OOMHbI pacrionaratbCs B IPy30BOM 30HE.

3123 lpy3oBble TpybOMpoBOOBI W CBHA3AHHOE CHMMM  ODOOpydoBaHVMe TpybOMpoBOOOB,
pacrioroieHHble 3a npenernamMv  IPy30BOM  30Hbl, OOMKHbI MMETb TOMbKO CBapHble  COEOVHEHVS.
TpybonpoBodbl BHE [PY30BOM 30HbI AOMKHbI pacrionaraTtbCs Ha OTKPbITbIX Marybax M pasmeLLpThCs
Ha pacCTosHMM MO MeHblen mepe 08 M BHanmpaereHn oT 6opra, 3a UCKIkodeHreM 6GOpTOBbIX
TpybonpoeoaoB GeperoBoro coeanHeHus. Takve TpydonpoBodbl OOMKHbI OblTb YETKO pPasrvHuMbl U
000pynoBaHbl  OTCEYHbIM  KMarnaHoM B MeCTe WX COEOVHEHVS] C CUCTEMOW IPy30BbIX TpyDOMpPOBOOOB
BIPY30BOM 30He. B 9TOM MecTe OHM [OmHbl Taioke WMETb  BOSMOXHOCTb — OTCOEAMHEHMS
MOCPEOCTBOM CBEMHOMO  KOHLIEBOO  ydacTka M mMyxX d¥iaHUeB, KOa OHM  He HaxoosTcst
B aKCrryaraumm.

3124 Yuactkm Tpy® OorvkHbl ObiTb CBapeHbl BCTbIK CMOMHbIM MPOB3APOM M MOOBEPTHYTHI
MOMHOM  pPeHTreHorpadMHeCKon WM - YIbTPasBykoBOM  MpOBEPKE BHE  3aBMCUMOCTW  OT AviameTpa
TpyO W pacyeTHOA Temnepatypbl. OraHUeBble COeOMHEHUSI Y4aCTKOB TPYOOMpOBOOOB  OOMMHbI
JornyckarbCsi TOrbKO B Mpedernax py3oBOM 30Hbl U Arst 6eperoBoro coeamHeHs.

313 CucremMbl nepepaym TypesibHbIX OTCEKOB.

3131 Ona  nepedayum MMOKOO pysa WM MapoB [py3a Yepe3 BHYTPEHHee TyperkbHoe
YCTPOWCTBO, PacrionoMeHHoe 3a Mpederamy  Py30BOM  30Hbl, MpedHasHayYeHHble [ArA 3ToM  Lerm
TpybonpoBOabl OOMMKHbI OTBEYaTh CriedytoLlemy:

1 TpybornpoBoadbl AOMHHbI  pacriornaratbCsl  Hah, OTKPbITOM  naryboi, 3a  UCKIOYEeHneM
CoeavHEHUs C TYperbio;

2 UCMOMb30BaHME MEPEHOCHLIX YCTPOMCTB He JOMycKaeTCs,

3  [omiHbl  OblTb  MpedycMOTpeHbl  YCTpOWCTBA AnA  MpodyBKM M Jerasaumm  Takux
TpybOMPOBOOOB  Mocre  MCromb3oBaHus.  CbemHble  YMacTKM  Of OTCEeYEHUs  OT IPY30BOro
TpybOMpoBOOda, KOdAa OHWM He UCTIONb3YIOTCS, J0rbkHbl ObiTb yaareHbl, a KOHUbl Tpy® 3amlylLeHbl.
[azooTBOOHBIE  TPYObl,  COEOWHEHHble  CYCTPOMCTBaMM  MPOOdYBKY,  OOMKHbI  pacrioraratbCs
B PY30BOW 30HE;

4 py3oBble TPYOOMpPOBOObI W  CBA3aHHOE CHUMM  ODOpynoBaHMe TpybonpoBoooB  3a
npedenamm rpysoBoM 30Hbl JOMHLI UMETb TOMbKO CBapHbIE COEOWHEHUS; Y

5 ydacTkm Tpyd OomkHbl ObiTb  CBapeHbl BCTbIK CMOMHbIM  MPOBApOM U MOABEPTHYTHI
MOMHOM  peHTreHorpadmHeCKon WM YrbTPasBykOBOM  MPOBEPKE  BHE  3aBMCUMOCTW  OT AviameTpa
TpyO W pacyeTHOM Temneparypbl. OriaHUeBble COEOVHEHMS Y4aCcTKOB TPYyOOMpPOBOOOB  OOMHbI
JonyckatbCa  TOMbKO  BMpederax [py3oBOM 30Hbl W BY3rax COEOVMHEHVS] [PY30BbIX LUTAHTOB U
COeVHEHNST C TyperbIo.

314 Tpy3oBble creHaepbl.

3141 lpy3oBOM cCTeHOoep AorvkeH ObiTb  CMPOEKTUPOBaH, WBTOTOBIEH W YCTAHOBMEH Ha
cyoHe Takum obpasom, 4YTOObl obecnedvBarach €0 HagexHas u 6esonacHas pabora npu BCex
YCIOBUAX 3KCMyaTaLum.

PacrioroieHre ©n  KOrM4eCTBO  MPy30BbIX CTEHOEPOB Ha CyaHe OnpenersioTcsl  MPOeKTaHToOM
ucxooa M3 yeroBuA  Oes30nacHol SKCIUyatalym U OCODEHHOCTEN pexviMa  IPy30BbIX  OrepaLyn.
HomiHbl  ObiTb  OOHOBpPEMEHHO ODecreYeHbl nepedada CXMKEHHOO rasa W BO3BpPaT € Mapos,
€CIM He MpedycMOTpeHO CxraH/e WM MOBTOPHOE CXbKEHVE UCTapuBLLerocs rasa. [onyckaetca
NPUMEHEHWE TPY30BbIX CTeHOEPOB KOMOUHUMPOBAHHOIO TUMa.
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3142  Matepuarbl, NpUMEHSEMbIE [ W3MOTOBMEHMS  TPyOOMpOBOOOB M apMatypbl
MPy30BOrO CTeHAepa, OOMxHbl YAOBMETBOPATL TpebosaHuaM 2.1 yactn X «Matepuansl v cBapkay.

Moy BblbOpe Matepana AnMA  KOHCTPYKUMA [PY30BOMO CTeHdepa AOmkHbl ObiTb  YMTEHbl
pacyeTHble HarpyskM comacHo 3143, a Takke pacyeTHad Temrepatypa BHYTPEHHen cpedbl U
pacyeTHoe [aBreHVe B cuUcTeMe TPyDOMpPOBOOOB MPY30BOro CTeHaepa.

3143 AHarm3  HanpstkeHUA U NepeMELLIEHNIA B SrIEMEHTaX PY30BOro CTeHaepa.

AHarus  HanpstkeHUA 1 NepeMeLLEHM, BOSHVKAOLLKMX B 3reMeHTax  [py30BblX CTEHOEpOB,
JOMKeH BKMOHaTh B Ce0S, HO HE OMPaHMMUBATLCS YKa3aHHbIM - HIDKE:

1 onpeneneHvie pacyeTHbIX Harpy3OK Ard pasndHbIX CrydaeB 3amysKku;

2 orpenerexHe OomyckaeMblX HanpstkeHUn U NepeMeLLEeHNI;

3 onpefereHie  OE/CTBYIOLMX HampskeHMA UM MEPEMELLEHMA U UX  CpaBHeHWe C
JO0rnyckaeMbIMW  3HaYEHUSIMU.

Mpn BLINOMHEHMM pPacYETOB [OOMKHbI YMUTBLIBATLCS HAarpy3kM OT CODCTBEHHOMO BeECa, BKIHOYas
BEC TpyborpoBoda C apMaTypo M BEC MEPEKaYVBaEMOID CXHDKEHHOMO ra3a, [aBreHns U CKOpPOCTU
Mepekadkn OKMEHHOD rasa, obredeHeHwsl, [fOaereHus  Betpa. [rma  Tpybonposooos  credyet
yaTbiBaTb TpebosaHua 2.2.3.

PacueTbl gormiHbl BbINOMHATLECS MO METOAMKE, COMacoBaHHOM C PerMcTpom.

3144 KomroHeHTbl  TpybOMpoBO4a IPY30BOIO CTEHOEpa, TakMe Kak [Py30BOM  BEPTIION,
ObICTPOPasbEMHOE COEOVHEHME, YCTPOMCTBO aBapUMHOO pasbeauHeHst UM T4, AOKHbl  MMETb
CBu1aeTernscTBO O TUMOBOM OA00PEHNN.

3145 OrexTpoobopydoBaH/e, Heobxooymoe Ars  palboTbl  [PY30BOMO  CTEHOEPa, AOIDKHO
orBeyatb TpeboBaHMaM yactn VI «OnexTpyyeckoe 000pynoBaHUE».

3146 HcnbitaHus.

Mpy3oBble CTeHaepbl B COOpPaHHOM BWOe Mepen YCTaHOBKOM Ha CyOHO AOrKHbl ObiTb MCMbITaHbI
M OCBUOETENbLCTBOBaHbl B COOTBETCTBMM C  MPOMPAMMON  UCMbITaHWA, OO00peHHo Pemctpom.
MporpamMMa  MCMbITaHAA  OOMHA  BKMIOMETb, Kak  MMHUMMYM, [EMOHCTPauUuio U npoBepky paboTbl
PY30BOIO  BEPTIHOrA,  ObICTPOPasbEMHOIO  COEAMHEHUS, CUCTEMbl  aBapUHOMO  PasbeduHEHVS,
CUCTEMbI KOHTPOMSA MOMOXKEHWUA, CUCTEMbl aBTOMAaTUKK, CUCTEMbl CUHANM3aL MM W 3alLUTbI.

TpybonpoBogbl C apmatypol OO/mHbl ObITb  UCMbITaHbl OaBfeHeM paBHbIM 1,5 pacyeTHoro
JaBneHus B cucTeme TpybonpoBoOOB PY30BOO CTEeHAEpa W BbIAEPH/BATL YKasaHHOE OaBrieHue Kak
MHAMYM 30 M/H 6e3 KakMx-TMbO OCTaTOMHbIX AedhopmaLini.

epmeTHOCTD LLIBPHPHO-MOABYOKHBIX coeavHeHWiA JorkHa ObITb rpoBepeHa
MpoBOpaYMBaHMEM MOOBVKHLIX COEAMHEHWIA Mon OaBreHMeM Mpy paboqen TemnepaType.

[MaH OCBMOETENBLCTBOBAHMA W WCMbITaHWA  PY30BOMO  CTeHOepa MOAnexuT  ooobpeHuio
Perictpom.

UcrbiraHua Ha cyaHe mpoBodsdTcst B mpucyTcTBuM mHenektopa PC B cootsetctBMM ¢ 12.2 o
npeacTaBneHHon Bepdibio MPOrPaMMe  ras30BbIX WUCTbITaHWIA.

3147  Mapkvposka.

Mpy nonoxUTENbHLIX  pesyrbTatax MUCMbITaHUA M OCBUAETENbCTBOBaHMS Ha Py30BOM CTeHaep
JomkHa OblTb  HaHeCeHa YeTkasl, MPOoYHas M OOTOBEYHas MapKVpOBKa, COOEpHaLlgs CrienytoLLyto
VHCpOpMAaLILI0 O TPY30BOM  CTeHAEepe:

UBTOTOBUTENb;

TVIN, HasHa4YeHve (BHyTPEHHSS cpeda);

CEPUMHBIN (OTIMHUTESNBHBIN) HOMED;

rof, VBroTOBIEHNS;

BMECTVMOCTb, [T,

aviametp (DN) n matepuan Tpybonpoeoaa;

pacdeTHast Temneparypa my3a, °C;

pacyeTHoe [OaBreHve B cucTeme Tpyborposogos, Mag;
ucrblTaternsHoe Aaereqve, Ma;

Jara uchbITaHWA.

CoNoURrwWNPR

=
o
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3.15 Fpy3oBble LWaHru.

3.15.1 "py3oBom LWIaHr  [OIPKeH  cOooTBeTCTBOBaTb  TpebGoBaHusm  5.11.7
Kogekca MKIT, npumeHuMbIM TpeboBaHusamM pasg. 6 dactu VIl «Cuctembl n TpybonpoBoabI»
MpaBun knaccudgmkauum n nmetb CBMOETENLCTBO O TUMOBOM OA40GpPEHUM.

3.16 Hacocbl u komnpeccopbl.

3.16.1 [na nepekaykn CXMKEHHbIX ra3oB MOMyT MNPUMEHATLCA LeHTpobexHble,
BUXpEBbIE U MapoBble NPAMOAENCTBYIOLLME HACOChI CneumnanbHOM KOHCTPYKL UK.

KOHCTpYKUMS HACOCOB [0STKHa BKMOYaTh chneluanbHble YNNOTHUTENbHbIE 3MEMEHThI ANs
nogdepxaHust 4aBfneHns Ha BCacblBaHUM Bbllle YNPYrocTW HACbIWEHHbIX NapoB XuaKon dasbl
npv MakcumarnsHON Temneparype.

3.16.2 [na nepekaykn MapoB CXWMKEHHbIX Fa30B MOMYT WCMNOMb30BaTbCA OOHO- U
OBYXCTyneH4aTble KOMNPeCccopbl.

3.16.3 Ecrnn rpy3 nepekaumBaeTCcs rpy3oBblMM Hacocamu, K KOTOpPbIM HeT JocTyna
B 3KCNnyaTtaumm Ans peMoHTa CO CTOPOHbI FPY30BOM €MKOCTU, A9 Nepekadkn rpysa u3 Kaxaoomn
rpy30BOM €MKOCTM [OMkHbl ObiTb NpegycCMOTPeHbl MO KpavHen Mepe [[Ba He3aBUCUMMbIX
CPencTBa, KOHCTPYKLMSA KOTOPbIX AO/imkHA ObiTb TakoW, 4YTOObl BbIXO4 U3 CTPOS OOHOMO M3
rpPy30BbIX HAaCOCOB UMW OLHOrO CpeacTBa Mepekavyky He NpvBen K BbiIXoA4y U3 CTPOSA ApYyroro
Hacoca (HacOoCOB) UK Apyroro cpeacTBa Nnepekadky rpysa.

3.16.4 Ons rpy3oBbIX HacoCOB M KOMMPECCOPOB, AaBrfieHWe HarHeTaHus KOTOpbIX
MOXET MpPEeBbICUTb pacyeTHOe [aBfieHNne B CUCTEME, [OOIDkHbl ObiTb  NpPegyCMOTPEHDI
npeaoxpaHUTeNbHbIe KranaHbl.

3.16.5 Mpn nepekayke rpy3a MNOCPEACTBOM BbITECHEHUSA CXaTbIMW rasamu LOrbKHa
ObITb UCKIOYEHA BO3MOXHOCTb MOAPbIBa NPegoXpaHUTESbHbIX KranaHoB.

3.16.6 py30Bble HacoCbl M KOMMPECCOopbl OOMKHbI ObITb CHabXeHbl yCTponcTBamu
A9 aBTOMaTUYECKOro OTKIOYEHUs MX B criydae:

3aKpbITUA aBapUHLIX 3arnopHbIX KramaHoB Ha HamnopHbIX TpybonpoBogax, Tpebyemblix
B 3.17.1, C NOMOLULI CUCTEMbI aBapuMHOW OCTaHOBKMW, Tpebyemon B 3.17.4;

OOCTWKEHNS1 YCTaAHOBMEHHOTO YPOBHS rpy3a B rpy30BON €MKOCTW;

nageHuss 4aBneHnst B rpy30BOM €MKOCTWU A0 MUHUMarbHO OOMYyCTUMOro 3Ha4yeHus.

3.17 TpybonpoBoabl U apmatypa.

3.17.1 Kaxgas rpysoBasi cuctema U rpy3oBasd eMKOCTb JOSkHbl ObiTb 060pyaoBaHbl
aBapuHbBIMK 3aropHbIMK  KrianaHamu.

3.17.1.1 [Ons rpy30BbIX EMKOCTEWN, 060opynoBaHHbIX npenoxpaHuTenbHbIMK
KrnanaHamu, oTperynmpoBaHHbiMM Ha MARVS 0,07 Mla u meHee, BCe NpUCOEAUHEHVs ONs
XUOKOCTEN WU rasa, KpoMe npedoXpaHUTENbHbLIX KranaHoB W U3MepUTENbHbIX YCTPOUCTB
3aKpbITOro TunNa Ansg onpegerneHvs YPOBHS  KMOKOCTW, BMOHTMPOBAaHHBLIX B rpy30BYHO
€MKOCTb, [O/DKHbl WMMETb 3anopHble KrianaHbl, pPachofIOKEHHbIE Kak MOXHO Orwvke K
rpy30BOM €eMKOCTW. OTU KNanaHbl MOryT YMpaBfsiTbCs AUCTAHUMOHHO, OOHAKO [OOKHbI
UMETb BO3MOXHOCTb PYYHOrO MECTHOIMO yhpaBneHus, obecrnedymBatolero MofiHoe KX
3aKpbITHE.

Ha cygHe pomkHbl ObITb NpegyCMOTPEHbl OUCTAHLUWOHHO YMpaBfseMble aBapuiHbie
OTCeYHble KnanaHbl ANS MpeKkpaleHnss nepekayku XMAOKOCTM WM rasa mexay CyoHOM U
Oeperom, yooenieTBopstowme TpedoBaHmam 3.17.3 u 3.17.4.

3.17.1.2 [Ons rpy30BbIX EeMKOCTeWN, 060pyaoBaHHbIX npenoxpaHuTenbHbIMU
KranaHamu, oTperynmmpoBaHHbiMM Ha MARVS 6Gonee 0,07 MlMa, kaxgoe npucoeguHeHue
ONa XMOKOCTU U rasa, KpoMe MNpedoXpaHUTErbHbIX KramaHoB M U3MepUTESbHbIX YCTPOMCTB
3aKpbITOro TuUMa AN onpegerneHus  YpoBHA  XUOKOCTW, BMOHTUMPOBAHHLIX B rPy30BYHO
€MKOCTb, [O/KHO OblTb OOOpPYyAOBAHO pYy4YHbIM 3aMnOpHbIM  KIflanaHoM W aBapunHbIM
OTCEYHbIM KManaHOM C AUCTAHUMOHHLIM  ynpaBneHneM. 3TW KhanaHbl JOmkHbl  BbiTb
pasMelleHbl Kak MOXHO B6rivke K rpy3oBON €MKOCTM.
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Ecrm pgmnametp TpybGonpoBoga He npeBblwaer 50 MM, nepenvBHbIE  Kranabl,
yKasaHHble B 3.17.5, MoryT ObiTb MCNOMb30BaHbl BMECTO aBapUMHOMO OTCEYHOro KranaHa.

OavH knanaH MOXeT 3aMeHUTb [Ba OTAefbHblX KranaHa npu YcrioBuW, 4YTO OH
coorBeTcTBYeT  TpebGoBaHuam 3.174 un vMeeT MeCTHOe Ppy4yHOe  ynpaBreHue,
obecneyvBatoLlee MNOMHoe 3akpbiThe TpybonpoBoaa.

3.17.2 MpucoeauHuTenbHble NaTpybkyM rPY30BOM E€MKOCTU AN U3MepUTENbHbIX WUiu
yKasaTtenbHblX npubopoB He TpebytoT obopyaoBaHUS MNEepPervBHbIMA - UMM aBapUHBLIMK
OTCEYHbIMM  KManaHamMmuM  Mpu  YCNoBWM,  4YTO  BHYTPEHHUA  AuameTp  naTtpybka
He npeBblwaeT 1,5 Mm.

3.17.3 [ONCTaHUMOHHO yMNpaBnsiEMbIA aBapUiAHBbIN OTCEYHOW KnamaH OOIMKeH ObliTb
npegycMoTpeH A Ka4oro MOAKMYEHUs rpy30BOro LUMaHra.

CoenuvHeHusi, He ucnornb3yemMble B NpoLecce nepekavyku, BMECTO KnamaHoB MoryT ObiTb
3arnylweHsl rMyxumn cnaHuamu.

3.17.4 Bce Tpebyemble aBapuiiHbie 3anopHble KnanaHbl AOIMKHbI MMETb YrpaBreHue
M3 MOCTOB, PAcCMOSIOXEHHLIX MO KpavHen Mepe B ABYX yAareHHbIX Apyr OT Apyra MecTax Ha
CcygHe, OOHUM U3 KOTOPbIX JOSMKEH OblTb NOCT yNpaBneHusi rpy3oBbIMU OonepaumnsiMu.

Cuctema ynpaBneHuss [oSpkHa OblTb Takke o0oOpygoBaHa MAaBKUMKM  3fiEMEHTaMM,
paccuyMTaHHbIMKM Ha TemnepaTtypy nnaeneHus 98 — 104 °C, anst aBTOMaTUYECKOro 3aKkpbiTus
aBapUIAHbIX 3aMopHbIX KrnanaHoB Npu noxape. NnaBkne anemMeHTbl JOITKHbI ObITh PacnonoXeHbI
B Kyrorax rpy3oBblX eMKOCTEN U Ha CTaHLUSX NOrPy3Ku.

KOHCTpYKUMsI aBapuiiHbIX 3aMOpPHbIX KIanaHOB AOibkHa obecneyvrBaTth 3aKpbiTME KrlanaHoB
npu BbIXO4e M3 CTPOS WX NpuBoAa (nMpekpalleHne MOCTYNNEHUA JHeprnm) 1 BO3MOXHOCTb
MECTHOrO py4HOro ynpasneHusi. PekomeHgyeTtcs, 4Tobbl 3aKpbiTUe KranaHa OCyLIECTBMANOCh
6e3 ncnonb3oBaHUs yAaneHHoro UCTOYHMKA SHeprv nyTem HemnocpeacTBEHHOro BO3AENCTBUA
Ha 3anopHbl opraH kranaHa. MNpu aTom AomkHa ObiTb NpegycMOTpeHa YeTkas WHOUKauus
OTKPbITUA W 3aKpbITUA KnanaHa. WHCTpyKUWSa Mo SKcniyatauum npov3BOAUTENsS KranaHoB
JOIMKHa XpaHUTbCA Ha CygHe W BKMNYaTb B CeBS TEXHUYECKYI WMHEOpMaLUio MO MOHTaxy,
obcnyxmBaHuio, BKMoyas pa3bopky M COOpPKy, MepuoguyeckrM npoBepKaMm, BKMAOYaLWMM
BHELUHWUIN 1 BHYTPEHHUIA OCMOTP M UCMbITaHVe AaBreHneM, paBHbIM paboyemy.

ABapuiiHble 3anopHble KnanaHbl Ha TpybonpoBO4ax XMAOKOro rpysa [OSikHbl MOMHOCTbIO
3aKpblBaTbCHA MNpUM BCEX YCMOBUSX SKcnnyaTauumm B TedeHuve 30 ¢ nocrie nogayn curHana
O BbIKITIOYEHWMN.

KnanaHbl, cBsi3aHHble C YCTPOMNCTBOM CUrHanmmsauuMu BbICOKOrO YPOBHSI XMOKOCTU U
haTrymKkom ans aBTOMaTU4YeCcKoro nx 3aKpbITU, cornacHo yacTu VIl
«KOHTpOMNbHO-U3MepUTENbHLIE  YCTPOMCTBA W CUCTEMBbI  aBToMatusauumM»  OOSDKHbI
YAOBMETBOPATL crnegytoumm TpeboBaHuaM AN npegoTBpalleHnss M3bbITOYHOro AaBreHus
B FPY30BOM MarMcTpanu v nofiHoro 3anofiHEHUs1 rPy30BOM EMKOCTW.

3.17.4.1 O6uwee Bpemsi 3aKkpbiTUs KranaHa (T.e. BpemMs OT MOMEHTa nojayun curHana
Ha Ha4yano 3akpbiTMA OO0 MOMHOMo 3aKpbITUS KnamaHa), C, He AOMKHO npesbiwaTtb 3600u/LR
(roe u — ocTaTo4HbI 0OBbEM IPY30BOWM E€MKOCTW Had YPOBHEM, NPV KOTOPOM cpabartbiBaeT
curHan, m3; LR — MakcuMmarbHasi HopMa TMOrpy3kW, COMMacoBaHHas Mexay CyaHOM W
OeperoBbiMM cpeacTBamMu MOMpPy3kn, M3/4) M [OIDKHO OblTb  TakuMm, 4TOObI M3bexaTb
rMapaBnnMYeckux yaapos.

3.17.4.2 OO6uwee Bpems 3aKpbITUS AOMKHO ObITb pacCcyYUTaHO TakuM 0Opas3om, YTOObI
nNpeaoTBPaTUTL MOBbILLEHWE AABMEHMS MPU 3aKpbITUM KNanaHa BbiLle NPUeEMEMOro YPOBHSI.

CBedeHnss O BpeMeHW 3aKpbiTUSA KranaHoB WM MX paboumx XxapakTepucTuKax LOSDKHbI
XpaHUTbCA Ha cyaHe. [lormkHa G6biTb obecneyeHa BO3MOXHOCTb MPOBEPKU 1 BOCNPON3BEAEHUSA
BpeMeHM 3aKpbITKA, KnanaHbl JOMKHbI 3aKpblBaTbCA MIaBHO.
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3.175 KrnanaH n36bITOYHOro MOTOKA rpy3a OOIDKEH 3aKpbiBaTbCA aBTOMATUMYECKU Mpu
onpefeneHHbIX napaMeTpax 3akpbiBaloLWEro MoToka rasa WM XUOKOCTW,  yKas3aHHOoro
W3roToBUTENEM.

TpybonpoBoa, BKnoyas apmatypy, KfanaHbl W Apyrve u3genunsi, CBsidaHHble C KrarnaHoMm
n36bITOYHOrO NOTOKA, AOIMKHLI UMETb BOrbLUYIO NPOMYCKHYIO CNOCOBHOCTL, YEM NPeaAnuCcaHHbIe
napamMeTpbl NOTOKa, MPU KOTOPbIX KranaH 3akpbiBaeTCcs.

KnanaHbl M36bITOYHOrO NOTOKA rpy3a MoryT uMmeTb BGannac, AnameTp OTBEPCTUSA KOTOPOro
He 6ornee 1,0 MM, ONA BbIpaBHMBaHUS JaBneHWs nocre npekpalleHns 4encTBUS KrnanaHa.

3.17.6 Bce TpybonpoBogbl vnn Mx y4acTKu, KOTOpble B 3aMOfHEHHOM >XUOAKWUM rpy30M
COCTOSHUM MOTMYT OblTb OTAEneHbl OT rPY30BblX CUCTEM U €MKOCTEW, OOIKHbl UMETb
npeaoxpaHUTEnbHbIE KnanaHbi.

CnvB rpy3a OT NpedoXpaHuTernbHbIX  KranaHoB, YCTAHOBMEHHbIX Ha  IPy30BbIX
TpybonpoBoaax, AOMKEH MpPOU3BOAUTBLCH B rpy3oBble eMKOCTW. BmecTo aTOoro moxeTt ObiTb
BbIMONMHEH COPOC B ra3sooTBOAHYHD MauTy (KOMOHKY), ecrv npeaycMOTpPeHbl cpeacTtBa Ans
obHapyXeHWst 1 ydaneHusl >XUOKOro rpy3a, KOTOPbIA MOXET MonacTb B BEHTUIMALMOHHYHO
cuctemy.

CnvB rpy3a OT NpeooXpaHUTENbHbIX KIlanaHoB, YCTAHOBIMEHHbLIX Ha MPy30BbIX Hacocax,
JOIKeH NpoM3BOAUTLCS B NPUEMHYIO YacTb Hacoca.

3.17.7 Ons cHATUA [JasBneHus W yoaneHWss OCTaTKOB XWMAKOCTU U3 MOrpy304HO-
pasrpy3o4HbIX KOMMEKTOPOB WU [PYy30BbIX LUIAHMOB B rpy30Bble €MKOCTU unn  apyrue
COOTBETCTBYIOLLME EMKOCTU Mepen OTCOEOMHEHMEM TPY30BbIX LUTAHTOB AOMDKHbI  ObIThb
npegycMoTpeHbl creuyunansHble ycTporcTea (cm. 3.17.10).

3.17.8 Mo cornacosaHuio ¢ Peructpom Ang nNpous3BOACTBa PY30BbIX onepauui
CHOCa W KOpMbl rpy3oBble TpybonpoBoAbl MOryT ObiTb MPOMOXEHbl B KOPMY WM B HOC
3a npegenamMmu rpy3oBon 30Hbl B cootBeTcTBMM ¢ 3.17.9 u 3.17.10, ogHaKO OHW He OOSPKHbI
ncrnornb3oBaTbCA AN Nnepekavyku TOKCUYHbIX MPy3O0B.

MecTa nogcoeguHeHWs rpy3OBbIX LUMAHMOB OOIMKHbI OblTb pPacnonoXeHbl Ccreaylowmm
oGpasom.

3.17.8.1 Bxogbl, BO30yx03abOpHWKM W OTBEPCTUS, Bedylwwme BXurble, ChyxebHble
W MallMHHbIE TMOMELLEHMS, a TaKxe B MNOCTbl YNpaBneHus, He AomkHbl ObiTb OGpalleHbl
K MECTY pasMeLleHns y3roB NoacoeduHeHns K Gepery HOCOBbIX UMK KOPMOBbLIX MOrPy304HO-
pasrpy3ouHbIX YCTPOMCTB. VX crnegyeT pasmellatb Ha 60pTOBOW CTOpPOHE HAOCTPOWKU WUMu
pybKkn Ha paccTosiHuM, paBHOM He MeHee 4 % [OnuHbI cyaHa, UK He MeHee 3 M OT Kpas
pybkn, OBpalleHHOro K MecTy pa3MeLLeHWs y3rna noacoeauHeHus K Gepery HOCOBbIX Wnn
KOPMOBbIX  MOrPy304HO-Pa3rpy304HbIX YCTPOMCTB. HeT HeobxogMmocTu, OAHaKko, B TOM,
yToObl 3TO paccTosiHMe npeBbiwano 5 M. bopToBble wnmMOMUHATOPbI, OGpalleHHble B Ty
CTOPOHY, Ha KOTOpPOW YCTaHOBMEHbl YCTPOWCTBA noacoeauHeHus K  Gepery, U
pacnornoxeHHble Ha OOpPTOBbIX CTOPOHAaxX HaACTPOMKW WM pPyOKM B nNpegernax ykasaHHoro
Bbllle PACCTOAHWSA, OOIKHbI OblTb MMyxvMK (He OTKpbiBaroWWMMKCS). Kpome Toro, BO BpeMms
UCMOMb30BaHNSE HOCOBLIX WITM KOPMOBbLIX MOrPY304HO-Pa3rpy30yHbIX YCTPOUCTB BCe ABEpW,
naunopTbl U ApyrMe OTBEPCTUS, PacMOSIOKEHHbIE Ha COOTBETCTBYHOLIEA GOpPTOBON CTOpPOHE
HaACTPOVKU unm pyokn, OOImKHbI ObiTb BCE BPEMS 3aKpbIThl.

3.17.8.2 TlanybHble oTBepcTUA " BO34yX03a00pPHUKM, pacnosioxXeHHbIe
Ha paccTosHuM 10 M OT MecTa pasMeLleHNs y3na MOACOeOMHEHUSI HOCOBbLIX MMM KOPMOBbIX
NOrpy304HO-Pa3rpy30YHbIX YCTPOMCTB K ©Oepery, OoimkHbl ObITb 3aKpbiTbl Ha MPOTSIKEHUM
BCEro nepvoga UCMonb30BaHUs 3TUX YCTPOUCTB.

3.17.8.3 OnekTpoobopyaoBaHne, pa3MeLLleHHOe B npedenax 3-X MEeTPOBOM  30Hbl
OT MecTa pacrnornoXeHns y3na NOACOEAVHEHVS BblLLENepeYmMcneHHbIX YCTPOUCTB K Gepery,
DOIPKHO oTBevath TpeboBaHusaM 4YacTu VIl «3nekTpuyeckoe obopyngoBaHME».
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3.17.8.4 TlpoTuBONOXapHble YCTPOMCTBA, MNpedHasHadeHHble Ans  UCNOoSb30BaHWSA
B paioHe pa3sMeLLEeHNss HOCOBbLIX WM KOPMOBbLIX MOrPY304HO-Pa3rpy304HbIX 30H, [OMKHbI
oTBe4vatb TpeboBaHuam 3.3 yacTu V «[MpoTuBonoxapHas 3awmray.

3.17.85 Mexgy noctomMm  ynpaBfieHWs  rpy3OBbIMM  onepauusMM UM MEeCTOM
noacoeanHeHVs rpysoBbIX LUMAHMOB K 6epery criegyet npedycMoTpeTb cpedcTBa CBA3W.

3.17.9 pysoBble TpybonpoBodbl AnA MOIPY3KM C HOCA W KOPMbl OOMKHbI BbITh
yCTaHOBMEHbl CTaLMOHapHO M OTBeYaTb criegyloumM TpeboBaHuaM.

3.17.9.1 Tpysosble TpybonpoBoAbl, pPacMOfoOXeHHble B HOC WM B KOPMY OT rpy30BOW
30Hbl, JOMKHbI ObITb MPOMNOXEHbI MO OTKPLITEIM YacTAM nanybbl, UMETb YETKYI0 MapKUPOBKY
N OTCTOATb OT B6opTa cydHa He MeHee 4eM Ha 760 Mm.

31792 B rpy30BbIX TpybonpoBoagax 3a npegenamu rpy3oBou 30HbI
OOIMKHBI MPUMEHATBCA  TOMbKO  CBapHble  COEAMHEHUS BCTbIK  C MOMHbIM - MpPoOBapoM U
100 % paguorpadmyeckum  KOHTPOSIEM  CBapHbIX  LWIBOB  HE3aBUCMMO  OT AnameTpa,
Temnepatypbl M OaBfieHusi, Ha KOTOpOe paccuuTaH TpybonpoBod. draHueBble COeauHEHUs
JOnycKaeTca yCTaHaBnuBaTb TOMbLKO B Npefenax rpy3oBOM 30HbI U B MeCTe NoacoednHEHUs
rPY30BbIX LLMAHIOB.

3.17.9.3 TpybonpoBoabl MOrPy3KM W BbLIFPY3KU rpy3a C HOCA M KOPMbl LOIMKHbI ObiTb
oTOeneHbl  OT MarucTparnbHOrO  rpy3oBoro  TpybonpoBoga  3amopHbIMU  KrarnaHamu,
CbEMHbIMM naTpybkammn 1 onaHLEeBbIMM 3arnyLLKamn, PacrosIOKEHHbIMU B FPY30BOA 30HE.

3.17.10 [Ona ypaneHus OCTaTKOB T[py3a MoOcne nofb3oBaHus Tpybonposogamu,
ykasaHHbiMn B 3.17.8, porkHbl ObITb NpegycMOTPEeHbl crneuuanbHble YCTPOMCTBA ANst WX
NPOoAYBKW W ferasaunu.

a3ooTBOAHbIE TPYObl, COEOQUHEHHble C YCTPOWCTBaMW ANA yaaneHus OCTaTKOB rpysa,
OOMKHbI ObITb PACMOSoOXeHbl B rPY30BOM 30HeE.

3.17.11 Ecmm BTrpy3oBOM €MKOCTM OCTaeTCA 4YacTb [py3a, He oTKayMBaemas
rpy3soBbIMM  Hacocamu, [OOMkHbl  OblTb  NPegycMOTPeHbl  creuunanbHble  YCTPOWCTBA,
obecneyvBalolLme yaarneHue ocTaTKoB rpysa.

3.18 Cucrema 3awuTbl OT NOBbLIWEHUA AaBNEHUSA.

3.18.1 Bce rpysoBble €MKOCTU [JOSbkHbl WMETb CUCTEMY 3alMTbl OT NOBbILEHUS
JaBrneHus  nocpedcTBOM  OTBoda Yepe3  npefoxpaHuTenbHble  KnamaHbl  U30bITKOB
ucnapsiBLLerocd rpysa B CUCTEMYy ra3o0TBOAHbIX Tpyb. Cuctema 3aumtbl  [OrKHa
COOTBETCTBOBATb KOHCTPYKLUW rpy30ocoAepXallen CUCTEMbI U NEPEBO3UMOMY Ipy3y.

TploMHble nNOMelleHUs, MexDapbepHble MpPoCTpaHCTBa W py3oBble TPyOONPOBOAHI,
KOTopble MOryT noABepratbCs AaBfeHWio, MpeBbIaloWeMy pacyeTHoe, Takxe [OOIDKHbI
UMETb COOTBETCTBYIOLLYIO MpeaoXpaHuUTEeNbHYI0 CUCTEMY OTBOAA UchapsawoLwerocs rpysa.
OTM cUCTEMbl OOKHbI ObiTb COEAMHEHbI C CUCTEMOWM ra300TBOAHbLIX TPyD Takmm obpasom,
yToObl OblfMa cBedeHa K MUHMMYMY BO3MOXHOCTb CKOMMEHMS MapoB rpy3a Ha nanybax,
MPOHUKHOBEHNA WX B KWMble, MallMHHbIE W ApyrMe TMOMELUeHWs, a Takke B MocTbl
yrpaBerieHusi, rge OHW MOryT C034aThb OnacHyk ob6CTaHOBKY.

CucTtembl 3awmTbl OT MOBbLILWEHUST OaBREHUA OOSMkHbl ObiTb HE3aBMCKUMbI  OT OpPYrux
cuctem, B TOM YuUCIe CUCTEM PerynupoBaHus AaBreHns, ykasaHHbIX B pasg. 4.

3.18.2 Kaxgas rpysoBasi €MKOCTb, BKMO4Yas nanybOHble TaHkM, [OomkHa ObiTb
obopynoBaHa Kak MUWHUMYM OBYMSI MpedoXpaHuTeNbHbIMM KrnanaHamym cbpoca OaBneHus
OOWHAKOBOW  MPOMYCKHOW  CMOCOBHOCTM B Mpedenax  OOMYCKOB,  YCTaHOBMEHHbIX
N3roTOBUTENEM, KaXOblA W3 KOTOPbIX LOMMKEH ObiTb CKOHCTPYMPOBAH WM W3rOTOBMEH ANS
nNpeanMcaHHbIX YCOBUA 3KCNyaTaLum.
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3183 MexOapbepHble MPOCTPaHCTBA AOIPKHbI  ObiTb  CHabMeHbl  MPEeAOXPaHUTENBHBIMA

YCTPOCTBaMM, QOOOPeHHbIMKU Perctpom.

TpebOyemas MporyckHast CroCODHOCTb  MPEAOXPaHUTENbHBIX  YCTPOCTB  Ard  MexOapbepHbIX
MPOCTPaHCTB  PY30BbIX EMKOCTEM pasfMiHbIX  KOHCTPYKUMK, [OOrkHa OnpedernsTbCa  ucxods U3
creqytoLero:

1 MPOMYCKHas CrMOCOBHOCTb  MPEOOXPaHUTENBHBIX  YCTPOMCTB  MeXOapbepHbIX  MPOCTPaHCTB
BKMaOHbIX IPY30BbIX eMKocTenm Tura A onpedensietcsa comacHo 3.21.3;

2 MPOMyCKHas CrMOCOBHOCTb  MPEOOXPaHUTENBHBIX  YCTPOMCTB  MeXOapbePHbIX  MPOCTPaHCTB
BKIMaOHbIX PYy30BbIX eMKocTen Tuna B moweT ObiTb onpeneneHa comacHo 3.21.3, ooHako CKOpOCTb
yTEUKN OOMKHa onpenendTbCs comacHo 7.2 yactm V «XpaHeHue pysay,

3 MPOMyCKHas CrMOCOBHOCTb  MPEOOXPaHUTENBHBIX  YCTPOMCTB  MeXOapbEPHbIX  MPOCTPaHCTB
MEeMOpaHHbIX W MOMyMEMOpPaHHbIX EMKOCTEA [OOMKHA OLEHMBATLCA UCXOOA W3 KOHCTPYKTVBHBIX
OCODEHHOCTEN EMKOCTEN;

A4 MPOMyCKHas CMOCOOHOCTb  MPEOOXPaHUTENBHBIX  YCTPOMCTB  MEXOApPbEPHbLIX  MPOCTPaHCTB
BCTPOEHHbIX EMKOCTEN, eCiv 3TO MPUMEHMMO, MOXET ObITb onmpedeneHa comacHo 3.21.3.

3184 MpenoxpaHuiTernbHble  KmanaHbl  O0kHbl  ObiTb  OTperyrMpoBaHbl  Ha  [aBreHve
noapbIBa, He npesbilliatollee AaBreHne, Ha KOTopoe paccyuTaHa rpy3oBasi eMKOCTb.

3185 MpeooxpaHnTErNbHbIE  KramnaHbl  A0KHbl  ObITb  MPUCOEOMHEHbI K CaMOM  BbICOKOW
YaCTW TPY30BOM EMKOCTU BbiLLE YPOBHS MarlyObl.

MpenoxpanuTerneHble  KranaHbl OOMKHbI MMETb  Takyl0  KOHCTPYKLUMIO, 4TODbl WCKIOMarcs  UX
BbIXQL V3 CTPOsi BCIEACTBME 00pasoBaHVst Jbda, KOma OHW 3aKpbITbl.

Ocoboe  BHMVaHVe  OOMKHO  OblTb  yOeeHO  MPOEKTUPOBaHMO U U3TOTOBIIEHWIO
NPeNoOXPaHATENBHBIX  KIarnaHoB — MPY30BbIX  EMKOCTEN, JKCTUTyatupyeMblX MpY  HU3KMX — TemnepaTypax
OKpyXaroLero Bosdyxa.

3186 Ecrm goma mpy3oBbiX €MKOCTEA MPEdYCMOTPEHO HECKOSbKO 3HAYEHWA  YCTaHOBOYHOM
OaBneHus nodpbiBa MPeoOXPaHUTESbHLIX  KIaMaHoB, 3TO MOXET OblTb  OCYLLECTBIIEHO MOCPEOCTBOM
YCTaHOBKW:

OByx 1 Ooree oOTperyrMpoBaHHbIX W OMIOMOMPOBaHHLIX — KranaHoB € obecriedeHvem
HeoBXoOAUMbIX Mep O OTKIOYEHUS] HEUCTONb3YeMbIX KrarnaHoB OT MPy30BOM EMKOCTY;

NpenoXpaHATErbHbIX — KMAMaHoB,  peryrMpoBKa  [aBrieHVst  noadpbiBa  KOTOPbIX  MOMET  ObITb
M3vVeHeHa JWOO NpPUMEHEHMEM OOOOPEHHLIX CBHEMHbIX MaTpyoKkoB, SMOO CMEHON COOTBETCTBYHOLLMX
MpYKAH, mMbo  ApymiMM ModoGHbIMM - CpeacTBamMyv, He TpeOyloLMMKM  MPOBEPKU  WCTbITaHWEM  HOBOWM
PEryrMpoBKK WX AaBIEHUSI.

Bce npvcrnocobrieHunss, CBsA3aHHble C PEryNMPOBKON KrarmaHoB, OOMkHbI BbiTh OrrioMOMpOoBaHbI.

TpeboBaHNA K UCTBITAHNIO U PErYNIMPOBKE MPenoXpaHUTENbHbIX KranaHoB M3nokeHsl B12.1.3.

Mpouedypa uWBMEHEHWsI YCTaHOBOMHOIO [aBMEHMS MoOpbiBa  NPEOOXpaHUTENbHBIX — KrianaHoB
JomkHa OblTb BKIKOMEHA B PYKOBOACTBO MO SKCrUyatauwm Ipy3oBoi cuctembl (cM.4.1.27 vactul
«Kraccudpmkaums»).

3187 3anopHble KManmaHel M Opyriie CpencTBa OTKIHOMEHUsT TpybonposoooB Arst yoobcTea
UX OOCIyw/BaH/S  MOTYT  YCTaHAaBIMBaTbCA  MEXOYy EeMKOCTSIMM UM MpenoXpaHUTENbHbIMA
KrmanaHamu, ecim npedycMaTpyBaloTCs Creqytolme Mepbi:

1 YCTaHOBKA COOTBETCTBYIOLLMX YCTPOVCTB, MNPEOOXPaHSIOLYX OTKIOHMEHMe ©Ooree  ooHOMo
NPENOXPaHUTENBHOIO KranaHa;

2 HarVHMMe  aBTOMAaTUMHMECKON cUrHarmsaumm, YETKO  MOKa3bIBaAOLLEN, KaKom u3
NPEOOXPAHUTESNBHBIX KIArMaHOB OTKIHOMEH;

3 MPOMyCKHas CrnocoBHOCTb  NMPEOOXPaHUTENBHBIX  KMarnaHoB JorpkHa ObiTb  Takol, YTO npu
BblXOOdEe M3 CTPOA OOHOMO KfanaHa CyMMapHasi MporlycKHas CroCOOHOCTb OCTaBLLMXCH  KriaraHoB
Oymer He MeHee TpeOyemon B 3.6. YkasaHHasi MpOMyCKHas CrocODHOCTb MOMET ObITb obecrieveHa
33 CYyeT BCEX KranaHoB MpW YCroBuMM, YTO Ha 6OpTy cydHa B COOTBETCTBYIOLLEM TOTOBHOCTU
HaxXoOMTCH 3anacHoW KriaraH.
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3.18.8 Kaxabin npegoxpaHuTesSibHbIN KnanaH, YCTaHOBMIEHHbIN Ha FPYy30BOM €MKOCTN,
[OIPKeH ObITb COeAMHEH C ra300TBOAHON CUCTEMON.

3.18.9 Mpn OQHOBPEMEHHOM MEpeBO3KE rPY30B, KOTOPblE MOryT BCTynaTb B OMACHYH0
peakuuio  gpyr C ApyroM, JdoibkHa ObiTb  YCTaHOBINEHa  He3aBuCUMasi cuctema
NPeaOXpaHUTENbHBIX KIlanaHoB 4515 Ka)aoro rpyaa.

3.18.10 TllpenoxpaHuTenbHble KranaHbl W TPyGonpoBOAbl AOSMKHbI YCTaHaBIMBATLCA
Takmm 06pa3oM, YTOO bl KNMOKOCTb HE MOrfa CKannmMBaTbCA B NPeAOXPaHNTENbHLIX KNnanaHax unm
BONM3M HUX.

31811 [lpenoxpaHuTerbHble KranaHbl OOmMkHbl ObiTb  pacrofioeHbl Ha [Py30BOM EMKOCTU
TakM 00OpasoM, 4TOObl OHM OCTaBarMCb MO4 OENCTBMEM a3oBon doasbl Mpy3a npu kpeHe 15° u
avdpepeHte 0,015L (L — cm. onpeneneHne Buactu I «Kopnyc» [Mpasun kraccudomkan ).

Mpn aToM gorpkHa NpUHMMAaTbCs BO BHUMaHue pekomeHgauna MAKO Ne 150 (May 2017),
OOKyMeHT gocTtyneH Ha cante MAKO www.iacs.org.uk.

3.19 DononHuTenbHaa cuctemMa MOHWXEHWUA AaBfeHuUs ANA perynupoBaHusA
YPOBHS XUOKOCTU.

3.19.1 Kaxgas rpysoBas emKoCTb, ecnm Tpebyetcsa B 3.22.4.2, pomkHa ObiTh
obopyaoBaHa [OOMOMHUTENBbHOM CUCTEMON MOHWKEHUS [[aBMneHus AN NpegoTBpalleHus
nepenosiHeHNs TPy30BOM €MKOCTU B OO0 MOMEHT CHWXEHUsI AaBIIEHUS B YCIIOBUSIX MoXapa,
Kak ykasaHo B 3.6. Takas cuctema JosmkHa COCTOSATb:

A M3 NpegoXpaHUTENbHOMO KramaHa (KrmamaHoB), [JaBneHve nogpbiBa KOTOPOro
OTpEerynMpoBaHoO Ha u3ObITOYHOE [aBfeHve napoB Ipy3a Mpu  cneungmKaLMoOHHON
TemnepaTtype, ykasaHHon B 3.22.4.2;

2 TaMm, rge Heobxooumo, — U3 OTKIYAIOWEro YCTPOMCTBA, OOecneynBatoLLEro
npekpaLlgHme padoTbl CUCTEMbI B 0ObIYHOM pexume. OTO YCTPOUCTBO AOIPKHO BKIMoYaTh B cebs
nnaeBkue anemMeHTbl, Nnasdwmeca npu temneparype 98 — 104 °C u npuBogswme B AencTBue
NpeaoXpaHUTENbHbIN KnanaH (knanaHel), ykaszaHHble B 3.19.1.1. [naBkue anemMeHTbl AOSTKHbI
pacnosnaratbCs B6M3Kn NpegoxXpaHNTENbHOro KnanaHa (knanaHos).

YKaszaHHOe OTK4varoLwee YCTPOMCTBO AOMKHO OblTb He3aBUCUMbLIM OT OOLLECYAOBOMO
WUCTOYHUKA SHEPTUK.

[ononHuTenbHas cucTema MOHWKEHUA OaBrieHMs AoibkHa ObiTb paboTocnocobHOM npu
noTepe 3Hepruun, ecriv NPegycMoTpPeHO CHabXXeHWe et yKazaHHOro YyCTPoNCTBRa.

3.19.2 O6wasa nponyckHad CrnocOOHOCTb [OOMOSIHUTESNIbHON CUCTEMbI  MOHMKEHUS
OaBneHus npu gaeneHunn, ykazaHHom B 3.19.1.1, gorkHa ObITb HE MeHee

Q = FG'A%®?, (3.19.2-1)
roe Q — MuHMMarbHas Tpebyemas NporyckHast CocoBHOCTL BhiMycka BO3ayXa, M%/C, MpU CTaHAaPTHbIX
ycnosusix 0 °C n 0,1013 MMa;
G' — ra3oBbii KOAAMLMEHT, OnpeaernsieMbIv ro opmyre
124 7 :
G = rrT— VZT' M, (3.19.2-2
roe  pg — OTHOCHTENEHAS NIOTHOCTL XAKOV (haskl IPy3a B YCTIOBYAX MOHWKEHNSA ABNEHNS!
(pg = 1 AN NpecHov BoAb!);
m = - di/dpr— rpagneHT NOHPKEHNS SHTaNBNUN XOKON ¢a3bl rpy3a B 3aBMCMMOCTU
OT NOBbILEHNS NIOTHOCTU XMAKOW dasbl rpy3a, KIPK/Kr, B yCNOBUAX MOHWXKEHUS
OaBneHus.

[ns ycraHoBOK ¢ gaeneHnem He Boiwe 0,206 MIMa MoryT ncnorb3oBaTteCa 3HaYEeHMA m,
npvBeaeHHble B Tabn. 3.19.2. [insi rpy30B, He yKasaHHbIX B Tabn. 3.19.2, n ans ycraHoBoK
c bornee BLICOKMM [OaBfIEHMEM 3HAYEeHME m AOSDKHO OnpeaensaTbCs MCXOAA U3
TEPMOANHAMMMECKMX XapaKTEPUCTVK rpy3a;

i — IHTaNbNUSA XMOKOTO rPy3a, KIbK/KT;


http://www.iacs.org.uk/

lpasuna knaccugukayuu u nocmpouku cy0oe8 Oris MEPEe8O3KU CXKLDKEHHbIX 2a308 HaslugoM
(vacmb V1)

23

T - TemnepaTtypa, B rpagycax KernbsuHa, B YCIOBYSIX MOHWKEHS AABMNEHVA, T.€. Npu
OaBnNeHWn rMoApbiBa, Ha KOTOPOE OTPEerynMpoBaH MpedoXpaHUTENbHbIN KnanaH
[OOMOSNHUTENBHOM CUCTEMbI MOHWKEHUS AABNEHUS;

F,A L, D,ZnM—cm. 3.21.1.2.

Tabnwuua 3.19.2

py3 m
Asor 400
AMMUnak 6e3BoaHbIN 3400
ByTagueH 1800
byTtaH 2000
ByTuneH 1900
MeTaH 2300
OKucb nponunexHa 1550
[NponaH 2000
[NponuneH 1600
XropuCT bl BUHWN 900
XropucT bl METUN 816
OTaH 2100
SOTuneH 1500

MpumeyaHue.3Ha4yeHns m npuBeaeHbl Ans AaBneHwn He Bbilie 0,206 MMa.

3193 Ecm B coomerctBmir ¢ 31911  Tpebyercs  MBMEHUTb  PENyrMpPOBKY
NPEnOXpaHUTESbHBIX KManaHoB, OHA OOMKHA COOTBETCTBOBaTh TpeboBaHusim 3.18.6.

3194 B kavecTBe npenoxpaHUTENbHLIX KramaHoB (cM. 3.19.1.1) MOryT MCronb3oBaTLCA
KrmanaHbl, ykaszaHHble B 3.18, mpu ycroBuW, YTO LaBrieH/e PEryIMPOBKA M CMOCOOHOCTb MOHVMEHUS
[OaBNEHNs1 COOTBETCTBYIOT TpebosaHuaMm 3.19.

3195 Bhbinyckaembin ra3  OT NpedoXpaHUTENbHbIX — KrarnaHoB — OO/PKeH  OTBOAMUTBCS
B ra300TBOAHY cucTeMy (cm. Tawke 3.18.8, 5.2 1 5.3).

320 Cucrema 3aumtbl OT Bakyyma.

3.20.1 lpy3oBble EMKOCTM HeTpedOYIOT 3aupTbl OT BaKyyMa, €C/M OHM pacCyuTaHbl Ha

PasHOCTb  HApyKHOTO U BHyTpeHHero faeneHus Boie 0025 Mla, a Takke CrocobHbI
BbIOEPHMBATL MaKCUMANbHYIO PasHOCTb  MeXOy HapykHbIM U BHYTPEHHUM  [aBreHVEM  Py30BOM
EeMKOCTW, KOTOpasi MOMET BO3HVKHYTb MPM  HavBbICLLMX CKOPOCTSIX BbIPY3kM 0Ge3 Bos3Bpata napa
B [Py30Bbl€ €MKOCTU WM MPY UCMOMb30BaHMN CUCTEMbI OXINAXOEHUA py3a.

3202 lpy3oBble emKOCTW, A5l KOTopbIX Tpebyerca comacHo 3.20.1 3aumra OT Bakyyma,
OomiHbl ObITb 00OPYAOBaHLI:

OBYMSA  HesaBMCUMbIMMA  [ativkamyi  [aBreHMss  And [odadu  aBapuiHOo  curHama U
MOCIEAYIOLLEY OCTAHOBKM BCAaCbIBaHUA >XAOKOIO W rasoobpasHoro pysa M3 py30BOM EeMKOCTW, a
Take MpekpaeHus  paboTbl  OXewdaloero  obOpy[oBaHMs, €CIM  OHO  YCTaHOBIEHO, Mpu
J8BMEHMM  MeHbLLeM, YEeM pasHOCTb  MeXdy Hapy#HbIM W BHYTPEHHUM [aBleHVeM  y30BOi
EeMKOCTY; UM

BaKyyMHbIMMA  MPEOOXPaHUTENBbHBIMA - KanaHamy € MPOMYCKHOM  CMOCODHOCTBIO MO rasy, paBHOM
HE MEHEE MaKCUMarbHOM CKOPOCTU  BbIMPY3KM  TPY30BOM EMKOCTY, OTKPbIBAOLLMMMCS MpY  J3BreHm
Ooree HM3KOM, YEM PasHOCTb MEXY HapyHbIM M BHYTPEHHMM [O3BNEHVEM [Py30BOW EMKOCTV, WM

OPYVIMM CHCTEMaMUN 3aUyThbl OT BaKyyma, onobpeHHbIMM Pemctpom.

3203 BakyymHble  mpenooxpaHMTENbHble  KMamaHbl  OOrpkHbl  obecriedvBatb  mojady
BIPY30BYI0 E€MKOCTb MHEPTHOMO rasa, MapoB fpy3a WM BO3AyXa M OOMKHbI ObITb YCTPOEHbl TaKuM
00pa3oM, YTOObl CBECTV K MMHUMYMY BO3MOXHOCTb MOMafaHusi BOObl WM CHera.

Ecrm npu cpabarbiBaHuM BaKyyMHbIX MPEOOXPaHUTENMbHLIX — KManaHoB — BIPY30BYIO  EMKOCTb
NodakoTCA Mapbl Mpy3a, OHWM He AOMKHbI MOCTYMaTh M3 TpybonpoBoda OTBOAA MapoB.

3204 Cuctema 3aupmTbl  OTBakyymMa JdomdkHa ObiTb  WCMbiTaHa  BAENCTBAM  Mpy
npegnMcaHHOM  AaBneHnu.
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321 Pasmepbl npeaoxpaHUTENbHbIX KilanaHoB.
3211 MpenoxpaHiTenbHble  KranaHbl Koo IPY30BOM EMKOCTU  OO/KHbl MMETb  OOLLYHO

MPOMYCKHYIO  CMOCOOHOCTb, OOECTIEYMBAIOLLYI0 HaVOOMbLLYI0 M3 MPMBEOEHHLIX HDKE BESMHMH, NpU
9TOM [aBreHne B IPy30BOM €MKOCTU He OOrkHO npesbiwate MARVS 6Gonee yem Ha 20 %:

1 MaKCUMarkbHas  MpOM3BOOMTENBbHOCTL — CUCTEMbI  3arorHEHUs  PY30BOM  eMKOCTU
MHEPTHbIM A30M, €CIM  MakCuMarbHoe pabovee [aBreHVe BCUCTEME UHEPTM3aUMM  PY30BbIX
emkocTen npesbiaeT MARVS my30BbIX EMKOCTEN; Wi

2 MakCyMarbHbI  pacxon  MapoB, OOpasytoLMXCA  BIPY3OBOM  E€MKOCTU B YCIIOBUSIX
noxapa, onpedernsieMbl Mo criegylowen dopmyre:

Q = FGA®®?, (3.21.1.2-1)
roe Q — MuHMMarbHas Tpebyemas NPonyCKHas CriocOBHOCTL BbINycka BO3ayXa, MY/C, MPU CTaHAapTHBIX
ycnosusix (0 °C 10,1013 MMa);
F — KkoadmumeHT BO3OenCTBUS Noxapa Ansi rpy30BbIX EMKOCTEN Pa3iNYHbIX TUMOB:

1— nnst emkocTen 63 N30nsLyKM, PacriornoXeHHbIX Ha narnyoe;

0,5 — ans emkocTeN, pacrnonoxeHHbIX Haa nanyboin, ecnv nsonsaunsa ogobpexHa Pernctpom.
OpobpeHre [OIMKHO OCHOBLIBATbCA HAa WCMOMb30BaHUM OFHECTOMKUX MaTtepuaros,
TENnonpoBOAHOCTU U3OTSILWM U €€ YCTOMYMBOCTY NPY BO3OEVCTBIM MOXKaPa;

0,5 — Ansa BKNaoHbIX eMKOCTEN 6e3 N30sILMK, YCTAHOBIIEHHBIX B TPHOMAX;

0,2 — Ansa BKNaaHbIX EMKOCTEN C U30MSLMEN, YCTAHOBMNEHHBIX B TPIOMax (Mnun Ans BKNaaHbIX
eMKocTen 6e3 M3onsLmm, yCTaHOBNEHHbIX B TPHOMaX, UMEHOLLIMX U30NSLMIO);

0,1 — ansa BKNaOHbIX EMKOCTEN C U30MSILMEN, YCTAHOBINEHHBIX B MHEPTU3VPYEMBIX TPHOMAX (Mnn
ONA BKMNaHbIX €eMKocTe 6e3 M30Mnaumy, YCTaHOBMEHHBLIX B UMEKLWUX U30MSUmIo
VHEPTU3NpYEMbIX TProMaXx);

0,1 — anst MembpaHHbIX U NoNyMeMOpaHHBIX EMKOCTEN.

NS BKMagHbIX Mpy30BbIX EMKOCTEW, 4aCTUYHO BbICTYNaKLWMX Hag OTKPbITbIMU Nanybamu,
KO3 hdMLMEHT BO3OEMCTBUS NOXapa A0IDKeH ObITb oNpeaeneH Ha OCHOBE yyeTa 3HavyeHun
NJIOLLL 3Oy NOBEPXHOCTY HaA, nanyboi 1 nog nany6oin.

G — rasoBbW Koo(pdMLMEHT, onpeaensieMbii ro crneayoLlen dopMyne:
12,4
G =—/ZT/M 3.21.1.22
LD /M, ( )
roe T — Temnepatypa, B rpagycax KenbsuHa, B ycrioBusix copoca gasnenus, T.e. 120 % BenuumnHbl
[aBneHus, SBNAIOLLErocs YCTaHOBOYHbLIM AaBMEHVIEM NPENOXPaHNTENBHOIO KranaHa;
L — ypenbHas Tennora napoobpasoBaHus rpysa, ncnapsLierocs B ycnosusax cbpoca
nasnenvs), KK/,
D — nocTosiHHas, onpegensetcsa no 1abn. 3.21.1.2 B 3aBUCUMOCTN OT K — OTHOLLEHUSA

yOernbHON TEMMOEMKOCTU rasa npu MocTOSIHHOM AaBNeHMn K yOerbHON TEMnoemMKOCTV rasa
npwv NOCTosiHHOM o6beme. Ecrnin 3HaueHvie K HemasecTHo, D = 0,606;

Z — KOo3(hdmUuMeHT CxxMmMaeMocTV rasa B ycrnoBusix cbpoca gaeneHusi. Ecrnm sHaveHne
HEeN3BECTHO, MpyHUMaeTca Z = 1;

M — monekynapHas Macca BELLIECTBS,

A — nnowiagb Hapy)XHON MOBEPXHOCTV FPY30BON EMKOCTU, M2, ANs pasfMyHbIX TUMOB
€MKOCTeM, Kak nokasaHo Ha puc. 3.21.1.2.

Tpebyemass maccoBas MpomnyckHas CnocOGHOCTb NPefoXpPaHUTENbHOrO YCTPOWCTBA MO
BO3yXy onpeaensieTcd no cneaytoLlen gopmyne:

KT

Mair = QPair» (3.21.1.2-3)

roe Pair — NIOTHOCTbL BO3OyXa Npun 273,15K 10,1013 MlMa npuHumaeTtcst pasHoi 1,293 kriv®,
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Tadbnuua 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

Cdoepuyeckune nnm LMnmHapuyeckmne
rpy30Bble EMKOCTU CO CdhepnyecKMK,
nonycadepn4yeckumm nnm
ANNMNTUYECKMMU BbINy KIbIMU
OHULLLaMWN.

Mnowaab A npyHUMaeTCst paBHON
MOJIHOW NIoL, aan Hapy>KHON
NOBEPXHOCTU rPy30BOM EMKOCTU.

Mpuamatnyeckune rpy3oBble eMKOCTU. [1Nsi NpM3MaTUYECKUX rpy30BbIX
€MKOCTeN paccTosiHUe MeXAY NSIOCKMM IHOM EMKOCTU M ONOPHOWN
nany6oi AormKHO 6bITb He Bonee L,;,/10, npyn aTom nrowagb A
NPUHUMAaETCS PaBHOW MIOLL, aM HAPY>KHOW MOBEPXHOCTU MUHYC

nsoLLy agb NIOCKOM NOBEPXHOCTU OCHOBaHUS. E cnn gna npuamatmyecknx
rPY30BbIX EMKOCTEN PacCTOsIHWE MeXay MIIOCKUM SHOM EMKOCTU U
nany6on 6onblue, Yyem L ;,/10, TO A NPMHUMAaETCS paBHOW NOJSHOWN
MNsIoLLY, a4 W Hapy»XHOM NOBEPXHOCTU TaHKa.

[na npusMaTM4eckux rpy3oBbix EMKOCTEN 3a L,,;, NpUHIMaeTCs
MEHbLLINIA NO rOPU30HTaNN pasmMep NOCKOro AHa TaHKa. [1nst KOHNYECKX
rpy30BbIX EMKOCTEN, KOTOPbIE MOTYT UCMOSb30BaTbCA B HOCOBOW Yact
CYAHa, 3a L,,;, NPMHMMaeTCA MeHbLUIee 3HavyeHne 13 AMUHbI U cpegHen
LLVPUHBI EMKOCTW.

)

[BYXbEeMKOCTHbIE rPY30BbIe EMKOCTW.
[na ABYXBEMKOCTHBIX [Py 30BbIX EMKOCTEN, PACTONIOKEHHbBIX OT ONOPHOM NanyGbl Ha paccTosiHUM 6onee 04 HOM
gdecsToi guametpa D/10, nnowags A NpYHYMAaETCs paBHOM NOIHON NIOLWAAN HaPYKHON NOBEPXHOCTU EMKOCTU.

¥ o
] some

MCKIONAeTCR !

Mpy ropU3oHTarNIbHOM PaCMONOXEHUN LNMHAPUYECKMX MPY30BbIX EMKOCTe YacTb NOBEPXHOCTV UCKToYaeTcH,
€CIU PacCcTosiHNE MEXAY EMKOCTSIMU 1 ONOPHOW nanyboi CoCTaBnseT MeHee ofHow aecaToi agmametpa D/10

Pwuc. 3.21.1.2
Mnow,agn pac4eTHOM NOBEPXHOCTU
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3.21.2 Mpn onpepeneHnyn npoOMyckHoW cnocobHocTw, ykasaHHon B 3.21.1, cregyet
yuuTbiBaTb  NPOTUBOOABMEHVWE B ra3o0TBOAHbLIX  Maructpanax. [MoHwkeHve  OaBneHus
B ra300TBOAHOM TpybGonpoBode, WAYLIEM OT rPy30BOA €MKOCTM K BbIMYCKHOMY OTBEpPCTUIO
npegoxXpaHUTErbHOro KranaHa, He JOSMKHO npeBbiwaTtb 3 % YCTaHOBOYHOrO JaBfeHus KrnanaHa.
B oTHOLIeHWUN Heperynmpyemblx NpeaoxXpaHUTenbHbIX KNanaHoB NpoTUBOAAaBMNEHME B BblMYyCKHOM
Tpybonposoae He AormkHo npesbiwaTte 10 % M3BbITOYHOrO AaBNEHNS Ha BMYCKHOM OTBEPCTUM
npegoxXpaHUTErNbHOro KranaHa, NogcoeaMHEHHOro K Tpybam Ans oTeoda napos, 06 pasyowmxcs
noA Bo3gencTeMeM noxapa, kak ykasaHo s 3.21.1.2.

3.21.3 O6wasa nponyckHast CNOCOOHOCTb YCTPOWCTB MOHWKEHUA [OaBfeHus Ana
Mex0apbepHbIX MPOCTPAHCTB BKIMaAHbIX TPY30BbIX €eMKOCcTen Tuna A, onpegenseTrcs no
dopmyne

Qs = 3,4Acpix/ﬁ, (3.21.3)
v
roe Qsq— MUHMManbHas Tpebyemasi mpornyckHasi crnocoBHOCTb BbiMycka Bosgyxa, MP/c, npu

cTaHgapTHbIX ycnosusax (0 °Cun 0,1013 MlMa);
A, — pacyeTHas Mol agb TpeL uH, M2,

T
AC = Z SL;
6 — MakcumarbHag WMpUHa TpeLL UH, M;
6= 0,2t
t — TOMW WHa NaHenm MMCTOBOrO dfieMeHTa QHULL a rPy30BON eMKOCTH, M;
L — pacyeTHass OfMHa TpeWUHbl, M, paBHasi AuaroHanyM HaubomnblUen MnaHenM IMCTOBOro
arieMeHTa AHuLL a rpy30BO EMKOCTY, Kak yKa3aHo Ha puc. 3.21.3;
h — MakcumarnbHas BbicOTa XWOKOCTY BbilLe AHuLLa emkocTy nntoc 100-MARVS, M;
p — NMOTHOCTL NPOAYKTa B Xuakon dase, kr/m® npu sagaHHoM OaBneHun cpabaTbiBaHus

npegoxXpaHnTENbHbIX YCTPONCTB MexxbapbepHOro NPOCTPaHCTBa;
p, — MOTHOCTb MapoB MNpodykTa, Kr/M® npu 3agaHHOM [aBrieHun  cpabaTbiBaHus
npegoxpaHnTENbHbIX YCTPONCTB MexxbapbepHoro npoctpaHctea n temnepatype 0 °C;
MARVS — MakcumarnbHO [OoMnycTMMoe [AaBrieHne cpabaTbiBaHus MNpeaoXpaHUTENbHOro Kranaxa
rpysoBow emkocTtu, Mrla.

| ® !
[Manens NMUCMOBO20 3nNemMeHma
OMULLa eMKOCITIE
bxs

Petipo xecmxocmu

Puc. 3.21.3
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3.22 Mpepenbl 3anofiHeHUS FPY30BbLIX €MKOCTeN.

3.22.1 MakcumarnbHbIA ~ Npeden  3anofiHeHWMst  TPY30OBbIX  €MKOCTENW  [AOSDKEH
onpegensaTbCa Taknum obpa3oM, 4TOObl MPOCTPaAHCTBO, 3aHMMaeMoe napamu rpysa, MMeno
npu pacyeTHoOM TemnepaTtype 06bem, NO3BONAOLLMIA:

A pasMecTuUTb NpMBOopkIl, TakMe Kak yCTPOMCTBa U3MEpPEHUS YPOBHS U TeMnepaTypbl;

.2 obecrneunTb 06BLEMHOE pacluMpeHue rpy3a B JuanasoHe Mexdy pacyeTHbIM
JaBrneHveM W [aBrfieHMeM MaKCUMarnbHOrO OTKPbITUA  NpedoXpaHuUTeNbHbIX — KramnaHos,
yKkasaHHbiM B 3.18.1;

.3 obecneunTb SKCMnyaTauMOHHbIA 3anac, WCKMoYaloWMn nepenonHeHne ¢ ydeTom
obbema KMOKOCTW, MOCTyMalLWen B rpy3oBble €MKOCTM [Mocre 3aBepLueHns MOorpy3ku
c ydyetom 3.17.4.1 nnocne cpabaTbiBaHNs KanaHoB aBapWUMHOIO OTKIOYEHUS.

BasoBbiM  3HauyeHvem Ona  npedena  3anornHeHus  (FL)  rpy3oBbIX  eMKOCTew
aBnsetca 98 % npwu  pacyeTHoW TemnepaType, ykasaHHoh B 3.22.4. VckmouveHus un3
BbILLENEPEYNCIEHHONO BO3MOXHbI MPU YCMOBUM BbINOMHEHUS TpebosaHun 3.22.2.

3.22.2 MoxeT OblTb JonyweH npegen  3anonHeHus, npesblwaowmn - 98 %,
B ycrnoBusix KpeHa wun auddepeHTa, ykasaHHbix B 3.18.10, a Takke C Yy4eToMm
pekomeHgaumn MAKO Ne 149 (May 2017), pokymeHT pJocTyneH Ha cawte MAKO
www.iacs.org.uk, npy cobniogeHun cnegyowmx YyCrioBun:

A KOHCTPYKLMS TPYy30BOM EMKOCTU MWCKIoYaeT BO3HWKHOBEHME W30NUPOBAHHbIX
KapMaHOB, 3arofiHEHHbIX Mapamu rpysa;

2 BXOAHOE OTBEpPCTUE NpPeaoXpaHUTENbLHOro KramaHa BcCerda OCTaeTCsl B 3aHATOM
napamu nNpoCTPaHCTBE;

.3 obecneyeH 3anac Ana OOBEMHOrO pacLUMPEHUst >XMOKOro rpy3a BcreacTBue
yBenuMueHnss  OaBfeHus  OT MakCuMMarnbHO  JOMYCTUMOrOo  YCTaHOBOYHOTO  JaBreHus
npegoXpaHUTErNbHOro  KrnanaHa [0 AaBfieHUss  MNOMHOro  OTKPbITUS, COOTBETCTBYIOLLEro
NPOMyCKHOM cnocobHoCTH, ykazaHHon B 3.19.2;

4 3KCNnyaTaumMoHHbI 3anac coctaenseT kak MuHumyM 0,1 % obbema emkocTy;

.5 ydTeHa TOYHOCTb M3MepuTerbHbIX NPUOOPOB, TaKMX Kak YCTPOWUCTBA U3MepeHUd
YPOBHEN U TemnepaTypsbl;

.6 HeCMOTpA Ha BbinonHeHve 3.22.2.1 — 3.22.2.5 npegen 3anonHeHWs rpy30oBOn
€MKOCTU Mpu pacyeTHOW TemnepaTtype, npesblwaowmin 99,5 %, He gonyckaeTcs.

3.22.3 MakcumanbHbld Npegen 3anonHeHnus (LL), A0 KOTOPOro rpysoBas €MKOCTb
MoxeT ObITb 3anonHeHa onpegenseTca no gopmyrne

LL =FL E—R (3.22.3)
L
roe LL — BbIpaXeHHbI B % npeden 3anofiHEHUs, KOTOPbIN paBeH MakKCUMarnbHO AONnyCTUMOMY

06bEeMY XKUAKOTO rpy3a, OTHECEHHOMY K 06bEMY EMKOCTU, O KOTOPOro rpy3oBasi eMKOCTb
MOXET ObITb 3arpy>eHa;

FL — BbIpaXeHHbI B % nNpeaen 3anofiHEHWs, PaBHbI MakCMManbHOMY OBBbeMy XWAKOCTU
B rPy30BO/ €MKOCTU MO OTHOLLEHWIO K obLiemy oObemy eMKOCTW, KOrga XuaKui rpy3
AOCTUraeT pacyeTHOM TeMnepaTypbl, yKkazaHHow B 3.22.4;

pr — OTHOCUTENbHAsA MIIOTHOCTL FPy3a Npu pacyeTHON TemnepaType; n

p, — OTHOCUTENbHAs NMOTHOCTL Fpy3a Npu TemnepaType U AaBneHUu norpy3Ku.

3.224 Mon pacyeTHON TemnepaTypol B HAacTOSLEN rMaBe nogpasymeBaeTcs:

.1 TemnepaTypa, COOTBETCTBYKOLAA [OaBMEHUO MapoB [py3a, Ha  KOTopoe
OTperynMpoBaH MNOApbIB NPeaoXpaHUTESNbHbIX KranaHoB, €Cfi OTCYTCTBYET perynupoBaHue
TemnepaTtypbl W AaBneHns napoB rpysa, ykasaHHoe B pasf. 4;


http://www.iacs.org.uk/
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.2 TemnepaTtypa rpy3a MO OKOHYaHUW MOrpy3Kn, B NpoLEecce TPaHCMOPTUPOBKU WA
BbIrPY3KW, CMOTPS MO TOMY, YTO Bbllle, €Criv NPedycMOTPEHO perynnpoBaHue TemnepaTypbl
W JaBreHusa napoB, ykasaHHoe B pasf. 4. Ecrm Takas Temnepatypa OOCTUraeTcs B rpy30BOW
€MKOCTW npu ee MOMHOM 3anofHeHun npexge, Yem rpy3 [OCTUrHeT TemnepaTyphl,
COOTBETCTBYIOLLEN [daBfeHW0 MapoB rpy3a, Ha KOTOpoe OTperynMpoBaH noapbiB
npegoxXpaHUTEnbHbIX KrnamnaHoB, cornacHo TpebosaHuam 3.18, formkHa OblTb yCTaHOBMEHa
JononHuTensHas cuctema npegoxpaHUTenbHbIX KnanaHoB B COOTBETCTBUM
¢ TpeboBaHuamn 3.19.

3.225 Mo cornacoBaHuto C PercTpoM  gonyckaeTca  3anosfiHeHWe  Py30BbIX
emkocTen Tuna C B cooTBeTCTBUM C GOpMYrion, npuBedeHHon B 3.22.3, rae B KavecTBe pg
NPUHUMaETCs OTHOCUTENbHAas MNIOTHOCTb rpy3a NpyM HauBbICLIEW TemnepaType, KOTOpOW
MOXET OOCTWYb rpy3 MO 3aBepLUeHMU MOrpy3Ku, BO BPEMsI MEPeBO3KM NMOO Mpu pasrpyske,
NpyM YCNOBUSIX pacyYeTHbIX BHELWHWX TemnepaTtyp, onucaHHbix B 4.1.3. TpebosaHue
HaCTOSILLEro MNyHKTa He MPUMEHSIETCA K MpodyKTam, Ofs NepeBO3KU KOTopbiX Tpebyetcs
cygHo tvna 1G.

3.22.6 Ha cyaHe gormkeH 6bITb JOKYMEHT, yKasblBalOLWWMN MakCMManbHO AONYCTUMblE
npegens! 3anofHeHUa ANS KaxOoW rpy3oBON eMKOCTU U ANS KaXaoro nepeBo3UMOro rpysa
npy TemnepaTypax, BO3MOXHbIX B YCIMOBUAX TMOrPy3kM, a Takke ANnsg MakcumarnbHOM
pacyeTHo Temnepatypbl. B nepeyHe [oOmkHbI ObITh Takke yka3aHbl 3HAYEHWS LaBlEHUS
nogpbiBa, Ha KOTOpble OTperynMpoBaHbl  MNpefoXpaHuTernbHble — Kranadbl,  BKIo4Yas
Tpebyembie B 3.19. lMepeveHb gormmkeH ObiITb 0foOGpeH PerMcTpom M MOCTOSIHHO XpaHUTbCS
Ha cygHe.

3.23 Cuctema aBapunHoro oTkntoyeHusa (ESD) onepauui ¢ rpysom.

3.23.1 HomkHa 6bITb NpedycMoOTpeHa CUCTeMa aBapwuHOTO OTKIMOYEHWs onepauui
C rpy3oM, npekpawawLwaa OBWXEeHUe TMoToKa rpy3a B Crydae upesBblyaviHOW CUTyauuu,
mmbo B npepernax cygHa, rmbo B crydae nepejaydn rpysa Ha cygHo wnnm Ha ©Beper.
KoHCcTpykums cuctembl ESD pgomkHa npegoTBpallaTb BO3MOXHOE pasBUTME CKaykoB
haBneHusa (rmapaeBnuyeckux ygapoB) B TpybonpoBogax Ana nepedadyn rpysa (cm. 3.23.6).

3.23.2 BcrnomoratenbHble cucTembl ANs NOAFOTOBKWU Py3a, B KOTOPbIX MCMOMb3YHOTCS
TOKCWYHbIE WNW BOCMAMEHSAOLMECH XWOKOCTU, UNM Mapbl, OOSMKHbI paccMmaTpuBaTbCa AfA
uernen cuctembl ESD kak rpysoBble cucTembl. HeT HeobxoammocTu BKMoYaTb B (yHKLMK
cuctembl ESD cuctembl OXMaxgeHuUs HenNpsMoro OencTBUsi, UCMONb3ylowme WHepTHoe
CpeacTBo, Hanpumep, asoT.

3.23.3 Cuctema ESD porpkHa npuvBOoOMTbCS B AEWCTBME PYYHbIM  CMOCOOGOM M
aBTOMaTUYECKM, KaK YyKasaHO B MnepeyHe CnocoboB nNpvBEAEHUS CUCTEMbl B OeNcTeue
Br1abn. 3.23.7.3. JliobOble uWHble cnocobbl nNpUBEOEHUS CUCTEMbI B OEWCTBUE OOSTKHbI
BKMmtovaTbCcA B cuctemy ESD nmwb npy ycrioBun, YTO Takoe BKIMOYEHME He CHWXaeT
AKCNIyaTaLNOHHY0 FOTOBHOCTb U HaEXHOCTb CUCTEMbI B LIEOM.

3.234 CypoBble cuctembl ESD [OomkHbl MMETb B CBOEM COCTaBE JIMHWMIO CBS3U
«cyoHo — Beper» B COOTBETCTBUM C NMPU3HAHHBIM CTaHOAPTOM.

3.23.5 Ha nocty ynpaBneHus rpy3oBbIMM oOnepauuMsMM M Ha XOOOBOM MOCTUKE
OOImKHbl BbITb NpegycMOTPeHbl yHKLIMOHamNbHble GMOK-CxeMbl cuctembl ESD 1 cBA3aHHbIX
C Hel cucTem.

3.23.6 TpeboBaHus K knanaHam cuctembl ESD.

3.23.6.1 TepmuH «knanaH ESD» o3HayaeT ntobown knanaH, paboTaowmin B cucteme ESD.

3.23.6.2 KnanaHel ESD AormkHbl yNpaBnaTbCA AUCTaHUMOHHO, MpUHaanexatb K Tuny
OTKa30yCTOMYMBbLIX B 3aKPbITOM COCTOSHUM (OCTaBaTbCHA 3aKpbITbIMW B Cnyyae yTparthl
npuBoasAWer B AeNCTBME 3Hepruv), obragaTb BO3MOXHOCTbIO MECTHOMO  3aKpblBaHWS
BPYYHYIO W WMETb HafexHoe YCTPOWCTBO YKasaHWs cTaTyca KranaHa (3aKpblT-OTKpPbIT).
B kauecTBe anbTepHaTVBbl MECTHOMY 3aKpblBaHWIO BpY4YHYHO KnanaHa ESD moxeT 6biTb
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MCMNonb30BaH yrnpaBnsembIn BPY4HYHO OTCEYHbIN KnanaH, pacnonoXeHHbI
nocrnegoBartenbHO C knanaHom ESD. PyyHOW KnamaH [JorpkeH pacnonaratbCa  psgom
c knanaHom ESD. [omkHa ObiTb NpeaycMOTpeHa BO3MOXHOCTb COXPaHsiTb NOA KOHTPOIieM
OCTaBLUYOCS B TPYOOMNPOBOAE XMAKOCTb B Cllydae 3akpblBaHWsi knanaHa ESD, korga pydHoOM
KnanaH TakXe 3aKkpbIT.

3.23.6.3 KnanaHel ESD B TpybonpoBodax AN >KAOKOCTM [OOSPKHbI  3aKpblBaTbCS
NOSHOCTbIO NNaBHO B TedeHMe 30 cek nocre nonyvyeHus ynpaenstowero curHana. Ha cygHe
JOIPKHA WMETbCS B HanMuun uHdopMauus O BpemMeHn cpabaTbiBaHua KramaHoB W UX
3KCNMyaTaUMOHHbIX  XapaKTepuUCTUKax, [AOKHO ObiTb BO3MOXHBLIM MPOBEPUTL  BPEMS
3aKpblBaHUSA KnanaHa, a Takxe NoBTOPAEMOCTb.

3.23.6.4 Bpema 3aKkpblBaHWA aBapuWHOro KnarnaHa, ykasaHHoro B 3.1 u 3.2 yactu VI
«KOHTpOnbHO-N3MepUTENbHbIE  YCTpOUCTBa» (T.€. BPEMS  OT MOSMyYEeHUsa  yrNpaBnstoLEro
curHana Ao nosiHOro 3akpbiTWs KrnanaHa) He AOSPKHO COCTaBNsATb 6onee yem

3600U /LR, c,

He3anorHeHHbIN 06bem TaHKa, NPy KOTOPOM noaaeTcs curHan, M3
MakcuMMarbHasi CKOPOCTb MOrpyskW, COrfacoBaHHas Mexay CyAHOM u 6Geperosbim
cpencteoM, M%/yac.

roe U
LR

CKOpoCTb MOMpy3KM [OIPkHa ObiTb OTPEerynMpoBaHa C Liefbio OrpaHMYEeHus OaBrieHus,
BO3HMKAIOLLEro nNpuv rMApaBNMYEeCcKOM yaape BCreacTBMe 3akpbiBaHWMsA  KranaHa, .o
NPVMEMIIEMOrO YPOBHSI C YYETOM [PYy30BOM0O LWUIAHra WM CTeHaepa, CydoBbiX U GeperoBbix
cuctem TpybonpoBOAOB, €CNv NPUMEHUMO.

3.23.6.5 Ha kaxgom u3 coeauHUTENbHbIX NaTpPyOKOB MaHMdornbaa «CyqHo — Oeper» u
«CygHO — cygHo» porkeH 6bITb npegycmoTpeH oauH kranaH ESD. CoeguHuTtenbHble
naTpybku rpy3oBoro MaHudonbAa, He ucnofb3yemble OnA nepefayun rpysa, SOmkHbl BbITb
3aKpbITbl  MyXuMKM  driaHuamK,  BblOEpXUBaOWMMU  pacyeTHoe  [aBfeHne  CUCTEMb
TpybonpoBoaoB.

3.23.6.6 Ecmu knanaHbl py30BOM CUCTEMbI SABMAIOTCS Takxe KnanaHamum ESD, TO
OOIMKHbl MPUMEHATLCH TpeboBaHWA HAaCTOSALLEN MaBbl.

3.23.7 OpraHbl ynpaBneHunst cuctembl ESD.

3.23.7.1 Cuctema ESD gomkHa MMeTb Kak MUHUMYM BO3MOXHOCTb PYYHOTO yrpaBrieHus
C MOMOLLLIO OAHOro MyrnbTa Ha MOCTMKe, a Takke nnbo n3 nocta ynpasneHus, Tpebyemoro 1.3
yacTtu VIl «<KoHTpornbHO-n3mepuTensHble yCTpoMcTBay, Mmbo 13 nocTta ynpaBneHus rpy30BbiMu
onepawumsiMu, ecrim UMeeTCs, U He MeHee YeM 13 IBYX MECT B rpy30BOWN 30He.

3.23.7.2 Cuctema ESD pomkHa aBTOMarMydeckM MpUBOAUTBLCS B AENCTBME NpuU
obHapyXeHnM noXapa Ha OTKPbITbIX Nanybax rpy3oBOW 30HbI W/WMMK B MOMELLEHUAX TPY30BbIX
MexaHuamoB. Kak mMuvHumym, cnocob obHapyxeHus noxapa, NMPUHATBLIN ANs OTKPbITbIX nanyo,
JOIMKeH MCNOMNb30BaTbCA AN KYMNOMoB rPy30BbIX €MKOCTEMW, 3akroyarolmx npocTpaHcTBa
C XMOKOCTbIO U napamu, rpy3oBbIX MaHUOnbLO0B U pPanoOHOB, rae perynspHo MpoBOAUTCS
OemMoHTax TpybonposogoB aAns  xugkocTu.  OOHapyxeHWe MOXET  OCYLUECTBIISATbCS
nocpeacTBOM  MMA@BKUX  3MEMEHTOB, nNpedHasHadeHHbIX AN MfaBfeHus B AuanasoHe
Temnepatyp 98 — 104 °C, nnim npy NOMOLLM OBHapYXeHUs1 Noxapa 30HHbIMU METOAAMM.

3.23.7.3 Tlpu cpabaTtbiBaHnM cuctembl ESD paboTatowee rpysoBoe 06opyaoBaHue
OOIDKHO OCTaHaBINMBATbLCHA B COOTBETCTBUM C yKasaHuamm T1abn. 3.23.7.3 B 3aBUCUMOCTU
OT NPUYMHBI cpabaTbiBaHWS.
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Tab6bnuua 3.23.7.3
PyHKLMOHaNbHOE YCTPOMCTBO cucte Mbl ESD

OTKNo4Yaemoe 0bopyaoBaHue
JInHnsa
Hacocsbl CuncteMbl KOMNPECCOPOB KnanaHsl CBSI3M
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ABapuiiHble KHOMKM N N N 1 N N N N
(cm. 3.23.7.1)
OBHapy>keHue noxapa Ha N N N N N N \/ N
nany6e nnm B KOMNPeCCopHON™*
(cm. 3.23.7.2)
BbICOKUIN YPOBEHB B FPYy30BOM N N N 12 23 2 4 N
TaHke (cM. 3.1 1 3.2vacm VI
«KoHTpONbHO-M3MepUTerbHbie
yCTPONCTBA N CUCTEMBI
aBToMaTmMaaunmny)
CvrHan oT MHUM CBSI3M N N N E 3 He N He
«cyaHo — beper» (cm. 3.23.4) NPUMEHNMO NPUMEHUMO
OTKa3 aHeprvv Npueoaa N N N 1 3 He N
KranaHoB CUCTEMbl E SD**** NPUMEHNMO
OTka3 OCHOBHOTO UCTOYHVMKA 5 5 5 5 5 5 N N
3NEeKTPOoNUTaHns
OTKMOYEHWE aBapUIHOM 6 6.7 v 2 2 2 N v
CUrHanM3aumm no ypoBHIo
(cm. 3.1yacwm VIl
«KOHTpOsibHO-M3MepUTESbHbIE
yCTPONCTBA N CUCTEMbI
aBToMamm3aaummy)

1 Ecnv koMnpeccop razoobpasHoro Tonmvea Ucrnonb3yeTcs A8 Bo3spara napos Ha 6eper, OH JormKeH BbiTb BKIOYeH

B cuctemy ESD npu paboTe B TaKOM pexxmme.

2 [aHHble Brabl 060pya0BaHMA MOMYT HE MPUMHYMATLCS B pacyeT Kak YCTPOWCTBA NpUBEAEHNS B AENCTBYE aBTOMATUYE CKOro
OTKIMOYEHWS MPY YCIOBUM, YTO BXOOHbIE OTBEPCTUS 000PYA0BaHMSA 3alLULLEHbI OT MOCTYMINEHUS B HUX XKUOKOrO rpy3a.

8 Ecnm KoMnpeccopbl YCTAHOBKM MOBTOPHOIO CXIWKEHUSI UCMOMb3YIOTCA AN BO3BpaTa Napos/ovncTku 6eperosoro
TPpy6onpoBoaa, OHW OOMmKHbI ObITb BKMOYEHbl B cucteMy ESD npu paGoTte B TaKOM pexume.

4 Namuukn, ynomsHytble B 3.1 yac VIII «KOHTponbHO-13MepuTenbHble YCTPOMCTBA M CUCTEMbI aBTOMaTU3aLMm,
MOryT MCMONb30BaTbCA AN aBTOMATUMYECKOro 3aKpbiBaHWs KranaHa 3arnofHeHWs TaHKa Ans OTAENbHOro TaHKa,
B KOTOPOM YCTaHOBIEHbl OaTiMKW, KakK anbTepHaTMBa 3aKpbiBaHWKO KnanaHa cuctembl ESD, ykaszaHHasa B 3.23.6.6.
Ecnm npyHAT Takon BapuaHT, npvBedeHne B AenctBue cuctembl ESD nOMHOCTbIO AOMKHO MpPOMCXOAuTb MNpuv
cpabaTtbiBaHUM aTYNKOB BbICOKOrO YPOBHS BO BCEX TaHKAX, NOAIEXaLLNX 3arpysKe.

5 [aHHble BMObl 06OPYL0BaHMS OOIDKHBI ObiTb CKOHCTPYMPOBAaHbLI TakMM 0Bpa3oM, YTobbl He 3arycKaTtbCs Mnocrne
BOCCTaHOBJIEHUS OCHOBHOIO MCTOYHMKA 3NIEKTPONUTaHMs 6e3 NoaTBEPKAEHMS 6e30MacHOro COCTOSAHMS.

5  Cwuctema oTknoyeHus, paspewieHHas B 3.1 yac VIl «KOHTPOMbHO-M3MEPUTENBHBIE YCTPOWCTBA U CUCTEMbI
aBTOMaTM3aUuny, MOXeT MCnosb30BaTbCS B MOpe ons npeaoTBpaLL eHus NOXHbIX curHarnos
aBapuHO-NpeaynpeauTenbHON curHanMsaumm n oTknioYeHun. Ecnm aBapunHo-npeaynpeagutenbHas curHanmsaums no
YPOBHIO OTKMOYEHa, paboTa rpy30BbIX HACOCOB U OTKpbIBaHWE KnanaHoB cucteMbl ESD maHndonbaoB AomkHa ObiTb
NPUOCTAHOBIEHA, 3a UCKIIOYEHNEM CryYaeB UCMbITaHUA aBapuNHO-NpeaynpeauTensHON CUrHann3aumm rno BbICOKOMY
YPOBHIO B cootBeTcTBUM C 12.2.2 (cMm. 3.23.7.4). [Ana 3Ton uenn OOIMKHO ObiTb NpeayCcMOTPEHO SNeKTpUYeckoe Unm
MexaHu4eckoe OnoKupylolllee YCTPOMCTBO, MUCKMoYaloll,ee HenpeaHaMepeHHoe cpabaTbiBaHMe rpy3oBbiX HAacOCOB U
OTKpbIBaHME KnanaHoB cuctembl ESD maHndonba0B.
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OTkntoyaemoe 00opygoBaHNe
JInHKna
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7 [py3oBble HAcOCbl BOAOPACMbIIEHNS WM 3a4YUCTHbIE HACOCHI, WUCMOMb3yemble AN NoAayyl BbITECHSAIOLL ero

pacnbinuTensl, MoryT ObITb UCKIMOYEHbI N3 cucTeMbl ESD TonbKo Toraa, korga oHv paboTatoT B 3TOM pPeXnMe.

*  Ecrm cuctembl HENPSAMOro OXNaXKAEHMWS, ABMSIOLWNECH YaCTbi0 YCTAHOBKM MOBTOPHOIO CXWKEHWS, UCMNOMb3YOT
MHEepTHOE CPeCTBO, TAKOE KaK a30T, HET HEOOXOAMMOCTU B UX BKITHOYEHUN B dhy HKUMM cuctemsbl ESD.

**  HeT Heo6X04MMOCTU B yKa3aHUM CUrHarnom npuBeaeHus B AencTeue cucteMesl ESD.

**x - [1NA 9TUX Lenen obHapyXeHUsi noXxapa Ha nany6e MoryT UCMNonb30BaTbCs NaBK1e BCTABKW, TOYEUHbIN SNTEKTPOHHbIA
MOHUTOPUHI TeMnepaTypbl UMN 30HHbLIA CNOCO6 0GHapyXeHus noxapa.

*xxk QTKa3 rugpaBnMYECKON, 3NEKTPUYECKON UM MHEBMATUYECKON SHEPT M AN NPUBOA OB ANCTAHLIMOHHO YNPaBiseMblX
KnanaHoB cuctembl ESD.

v — dyHKLMOHaINLHOE TPEGOBAHVE.

3.23.7.4 Cwuctema ESD pomkHa WMeTb YCTPOMCTBO, MO3BOMSIOLIEE OCYLUECTBUTL
UCMNbITaHUSI MO BbICOKOMY YPOBHIO, Tpebyemble 12.2.2, 6e3onacHbIM 1 ynpaBnseMbiM Cnocobom.
[na uenen npoBegeHUs UCMbITAHUA MOryT paboTaTb rpPy30Bble HACOCHI, TOrga Kak cuctema
KOHTpOMsA nepenornHeHns MoxeT ObiTb MpuBedeHa B Hepabodee cocTosHue. [lpouenypbl
UCNbITAHUA  YCTPOWCTB  aBapuUMHO-NpeaynpeguTenbHONn — CUrHanmmsauuMnm  no  YPOBHIO U
nepeycTaHoBkM cuctembl ESD nocne 3aBepLueHUs UCMNbITaHUA aBapuinHO-NpeaynpeauTenbsHon
CUrHamusaumm no BbICOKOMY YPOBHIO OOIMKHbl ObiTb yYTEHbl B CYAOBOW 3SKCMyaTaLWUOHHON
JOKyMeHTauuun.

3.23.8 [ononHutenbHble Ccriydanm OTKIIOYEHUS.

3.23.8.1 TpeboBaHus 35.2 o] 3aumTe rpy30BbIX TaHKOB OT BHELLHero
audpdepeHumansHOro  gaBneHnss MoryT  OblTb  YAOBMAETBOPEHbl  MyTEM  UCMOMb30BaHWSA
HEe3aBUCUMOro  OTKMIOYEHUA MO  HU3KOMY [JaBfneHuio And  npuBedeHus B JencTBue
cuctembl ESD nnbo, Kak MUHUMYM, AfS OCTaHOBKM IOObIX T[PYy30BbIX HACOCOB UMK
KOMMNPECCOpPOB.

3.23.8.2 [na ocTaHoBKU paboTbl MOGLIX rPY30BbLIX HACOCOB MM KOMMPECCOPOB MOXET
ObiTb  MpegycMmoTpeHa nogava curHama Bcuctemy ESD  OT cucTeMbl  KOHTpOns
nepenonHeHus, Tpedyemon B 3.2 4actn VIl «KoHTpombHO-nsMepuTeneHble YyCTPoOUCTBa», BO
Bpemsi o6 HapyxeHns BbICOKOrO YPOBHS, NMOCKOSbKY cpabaTbiBaHue aTON
aBapuiiHO-NpeaynpeanTeNnbHOM  CUrHamm3aumMm MoxeT ObiTb BbI3BaHO HemnpegHamMepeHHOW
BHYTPEHHEl nepefaden rpysa u3 ogHOro TaHka B ApPYron.

3.23.9 VcnbiTaHns 4o Hadana rpy3oBbIX onepawiui

3.23.9.1 [o Havana Mpov3BOACTBA MPY30BbIX OMNepauui AOimkHbl OblTb MPOBEPEHbLI U
UCMbITaHbI rpysoBsas cuctema aBapuNHOro OTKMHOYEHMSA n CUCTEMBI
aBapunHO-NpeaynpeanTensHON curHanmsauumm, ncnonb3oBaHve KOTOpPbIX CBsI3aHO
C nepegayen rpysa.
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3.23.10 Tlopsune paboTbl Ha cucTemMax yaepxaHus rpysa unm BOMM3N HUX.

3.23.10.1 B6nm13n rpy3oBbIX TaHKOB U B OCOOEHHOCTU CUCTEM M30NSILUM, KOTOPbIE MOMyT
OblTb  BOCMMAMEHSIOWMMUCA WM NPONWTaHbl  YINMEeBOAOpO4aMW, WM KOTOpble  MOryT
BblAENATb TOKCUYHBbIA OblM B pe3ynbTaTe CropaHusi, AOkHbl ObiTb NPUHATHI 0cobble Mepbl
NpOTMBONOXapHON ©e3onacHOCTM.

3.23.11 [ononHuTtenbHble TpeboBaHWA 3KCNMyaTauMOHHOIO XapakTepa.

3.23.11.1 JononHuTenbHble TpeboBaHUA 3KCMMyaTalLMOHHOIO XapakTepa copepxatcs
B cregyoumx pasgenax M nyHktax Kopgekca: 2.2.2, 2.2.5, 2.2.8, 3.8.4, 3.8.5, 5.3.2, 5.3.3.3,
573, 7.1, 827, 8.28, 829, 9.2, 93, 944, 1211, 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 Cucrema perasucukaumm.

3.24.1 EOWHMYHBIA  OTKa3 B cucTeMe  perasudmkaunm  He OOSPKeH  NpUBOAUTL
K KpuTuyeckonm cutyaumm. Cuctema pJorkHa obecnedmBath [[Ba YPOBHSA 3aWmThbl, 4YTOObLI
npegoTBpaTUTb WM CBECTM K MUHMMYMY MOCNEACTBUS OTKasa obopyooBaHus B cUCTEME
perasudmkaumn. 3TM CpeacTBa 3awmTbl AOMKHbI ObiITb HE3aBUCMMbI ApYyr OT Apyra U
OT CPEACTB ynpaBfeHus, UCMNONb3yeMblX MpW HopMarbHou paborTe.

3.24.2 HarpeBaHve 1 wcnapeHve rpysa MoxeT ObiTb OpraHM3oBaHO Kak mnyTem
NpsiMOro, TaK W KOCBEHHOrO HarpeBa. [omkHbl ObiTb NpedycMoTpeHbl cpeacTBa  Ans
obHapyxeHnst rasa B TENfioHOCUTENe W And  NPenoTBpalleHUsa  M3OLITOYHOro [OaBreHus
B cUCTEME.

B cnyyae, ecrnm rpetolwas cpega, ucnonb3yemas ons mcnapeHus wunm nogorpesa CII,
BO3BpaLWlaeTCA 3a npegenbl Py3oBOW 30HbI, B CUCTEMe cregyeT npegycMoTpeTb
JerasaumoHHYl0 eMKOCTb, PacrOSiOXEHHYI0 B rpy30BOM 30HE, B KOTOPYIO [OSikHa BHayane
noctynatb rpewwas cpega. B pgerasauMoHHOM eMKOCTM AOMmMKHbl ObiTb NpegycMOTPEHbI
cpeactBa Ans  obHapyxeHWss rasa M nogayM COOTBETCTBYIOWIErO CUrHana TpeBOru.
BbIxogHOe BEHTUNMAUMOHHOE OTBepCcTUEe BO3OYLUIHOW Tpybbl YyKa3aHHOM €MKOCTM [AODKHO
pacnonaratbcs B 6e3onacHoM mecTe u BbiTb 06opygoBaHO nnamenpepbiBaTenemM.

3.243 [JomiHbl  6bITb  MNpegycMoOTpeHbl  CpeAcTBa  3awmThl  Mcnaputenewn
OT 3amMep3aHus TenmnoHOCUTEnNS.

3.24.4 Cuctema otknoyeHus perasmgumkauun (COP) pommkHa ObiTb NpegycMoTpeHa
ana cnyyas cbos mnu HapylweHusa npouecca. MHuymauuns cpabaTtbiBaHUA CUCTEMbI JOIMKHA
ObiTb OT CUCTEMbI MOHUTOPUWHra, PY4YHbIX KHOMOK M MpUBOpPOB AMCTAHLMOHHOIO YrpaBrieHus.
MuyHumanbHble TpeboBaHMA nNO aBTOMaTM3auuM npouecca perasudmkauum npuBeaeHbI
B 1abn. 3.24.4.

Mpn aktneaumm COP porvkHa:

OCTaHOBUTb HACOC MOBbLILWEHUS] OABMEHNS;

3aKpbITb 3aMOpHbLIE KramnaHbl Ha COOTBETCTBYIOLLEN YCTaHOBKE perasudwmkauum.

Ons cpyHKUMI ynpaBneHnst n OTKIMIOYEHUS OO0IkHbl OblTb MPeayCcMOTPEHbl HE3aBUCHMbIE
patuvkn. Cuctema ynpaeneHust goivkHa OblTb paspaboTaHa Tak, 4TOObl OOAMHOYHBLIN cHown
He MPUBOLMWIT K OMAcHOW CUTyaLun.

Ecrm BxogHOWM curHam OT Kakoro-nMbo napameTpa, ykasaHHoro B Tabn. 3.24.4, Oyper
noTepsiH, TO HEMeANleHHO [fAomkHa ObiTb akTmBupoBaHa COP ana ocTaHoBkM paboThl
cuctembl  perasngwmkaumm.  Ho  npu gybnvMpoBaHMM  OaTYMKOB  aBTOMartuMdeckoe
akTuBmnpoBaHme COP moxeT He npegycMmaTpuBaTbCH, €Cnv OOWMH M3 OaTUYMKOB MNPOAOImKaeT
pabory.
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Tabnuua 3.24.4
MuHuMManecHbIe TPe 60BaHUA N0 aBTOMaTU3aLmm npouecca perasncpukaumm

KoHTponmpyembiin napameTp CurHanmsaupst | OTknoveHne KommeHTapum
[laBneHne BO BCacbIBAOLLLEM KOJIEKTOPE H/L — —
YpoBeHb BO BCacbIBatoLLEM KOJIeKTope L LL COP
Temnepatypa rpetoLL en cpeabl Ha BXoae L LL COP
B MCNapuTerb
[aBneHue rpetoL,en cpenbl Ha BXxoae L LL COP
B ucnapurtenb
Temnepatypa rpetoL en cpeabl Ha BbIXxoae 13 L LL COoP
ucnaputens
[asnenne CINI" Ha BXoae B ucnapurenbs H/L — —
Temnepatypa rasa Ha BbIxoae 13 ucrnapurens L LL COP
[laBneHue rasa Ha BbIX04e U3 ucnaputens H/L — —
[laBneHue ceexero napa B TennoobMeHHOM L - Ecnu nap He siBnsieTcs
annapate rperoLL en cpegon

HenocpenCcTBEHHO
Temnepatypa KOHAEeHcaTa Ha BbIXoae u3 H/L - Ecnn nap He aBnseTca
TennoobMeHHoro annapara rpetoLL en cpeaon
HenocpenCcTBEHHO
MNepenunBHOW/ pacLLpUTENbHBIA TaHK H HH Ecnn ectb rmnkonesbin
B KOHTYpe rmmKons KOHTYp Harpesa
YKnakocTHbIV KonrnekTop H/L - Ecnmn ecTb nponaHoBbIn
KOHTYyp Harpesa
[MNopgroTtoBKa rasa Kk orpy3Ke, KOHTPOSb NoToKa X X -
rasa
[NoTepss nogayun NUTaHUs K cucTeme X X -
yNpaBreHns 1 KOHTPOIs
[aBneHue rasa oTrpy3ku H/L LL COP
Temnepatypa rasa oTrpy3ku L LL COP
O6Hapy>xeHune npoTevek napos CII X - "a3oaHanusatop ans
B CUCTEMe nogorpesa NapoBbIX W IMUKOEBbIX
cuUcTeM, AaT4uK AaBneHus
Ans nponaxHa
CpabaTtbiBaHWe Cy0BOW CUCTEMbI aBapUNHOM - X COP
OCTaHOBKM
Mepepn oTcoegmHeHnem; obecneyeHme cbpoca - X 3anpeT Ha oTcoeMHEHNE A0
1 3aBepLUEHMS NPodYBKA CHSTVS IaBNeHNs]
O6Hapy»xeHune rasa B yCTaHOBKe X - -
perasndmkaumm
[Noxkap B 30He yCTaHOBKM perasndmkaumm X X ESD 1 cbpoc gaBnexHus n
(CpabaTbiBaHune faTinKoB NoXxapa) otsog CINr

3.245 Cuctema aBapuinHoro oTknodeHus (ESD).

3.245.1 TpeboBaHuss K CUCTEME aBapUMHOIO OTKMOYEHWUsi, onucaHHble B 3.17.4
n 3.23, gOmkHbl ObITb NPUMEHeHbl AN CUCTEMbl perasvdwmkaumu. B gononHeHue kK Towmy,
yTo yKasaHo B 3.17.4 wn 3.23, gormkHa ObiTb MNpegycMOTpeHa akTuBauusi cuctembl ESD
C MOMOLLLIO  PYYHbIX  BbIKMOYaTene U MMaBKUX — SJIEMEHTOB/OATUYMKOB  MoOXapa,
pacnosioKeHHbIX Ha NyTU K YCTPOWCTBaM perasudmkalmu.

Cuctema ESD pomikHa akTMBMpOBaTh:

OCTaHOBKY MOMPYXHbIX FPY30BbIX HAaCOCOB B rPy30BbIX TaHKax;

3aKpbITWe KrianaHa Bblayu rasa;

3aKpbITWE KrnamnaHoB rpy3oBOro mMaHudornbaa.
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3.24.6 Cuctema cbpoca aaBneHus.

3.24.6.1 Cuctema cbpoca [aBneHuss OOmkHa ObiTb YCTpOeHa Tak, 4ToObl BCE 4acTu
YCTaHOBKM perasudmkaummn, cogepxawme 6Gonee 400 kr yrneBogopodoB, Oblniv CBSA3aHbI
C rasoOTBOAHOM CUCTEMOW 4epe3 npegoxpaHuTenbHoe YycTpoucTBo. Cuctema [oOrmkHa
obecneuymBatb 6e3onacHbin cboOp W yaoaneHue YrneBogopoaoB BO  BpeMs  0ObIYHbIX
onepaumii M BO BpeMs u4pesBblYaWHbIX CUTyauuni. YacTu cuctembl, KOTOpble coepxar
3HaYUTENbHOE KOMMYECTBO 3JHEpPrnM, AOIMKHbl OblTb pasrpyXeHbl B aBapuHOM CUTyauuu.
MoHwxeHus [aBneHus JO0MmKHO OblTb AocTaToyHO And obecneyeHuss OTCYTCTBUSA paspbiBa
B Cfydyae BHELWHEro WCTOMHUKA Tenma oOT noxapa. [IpyyuHHble npegoxpaHuTenbHble
KrnanaHbl Npu OTKase [OOrkHbl NpUXOOMTb B OTKPbITOe nonoxeHne. [omkHa ObiTb
npegycMoTpeHa BO3MOXHOCTb aKTMBMPOBaTb CUCTEMY cOpoca AaBreHus BPYYHYK0 C NynbTa
yrpaerieHusi, B AOMOSHEHWE K aBTOMaTUYECKMM OEUCTBUSM, WHULMMPOBaHHLIM Yepes
cuctemy obHapyxeHus noxkapa.

3.24.7 MpegoxpaHuTenbHble KnanaHbl CUCTEMbl perasndukalmu.

3.24.7.1 Ecmm Ha cygoHe npefyCcMOTPEeH BcacblBaloLWMA KONMEKTop, NpeaHasHaYeHHbIN
ana nogaum CIT k 6ycTepHOMY HacoCy BbICOKOrO [OaBfeHusl, TO Ha HeM [OIkeH ObiTb
npeaycMoOTpeH MNpedoXpaHUTENbHBIA KnanaH, pacCyuMTaHHbI Ha BO3OEeWCTBME Mnoxapa npu
3aKpbITUM OTAMBHOrO natpybka OycTepHOro Hacoca.

3.24.7.2 TlpenoxpaHnTenbHble KranaHbl cbpoca AaBreHus OOSDkHbl YCTaHaABNMBATbLCS
B T€X CeKuumsix TpybonpoBoaos, B KoTopbix CIIT MOXeET ocTaTbCs B 3aMKHYTOM obbeme.

3.24.7.3 B cnyyae nepenycka CI 13 cuctembl perasvdmkaumn B rpy3oBble TaHKW,
BO3MOXHOCTb cbpoca CIIT unm rasa BbICOKOrO [aBMEHUS B rPy30BYKD €MKOCTb OOSmkHa ObiTb
noaTBepXgeHa pacyeToMm.

3.24.8 [[a3ooTBOgHaAdA cucTema.

3.24.8.1 [asooTBOAHas cuctema OT CUCTEMBI perasndmkaumnm JorpKHa
npegoTBpallaTb BO3MOXHOCTb OTBOAA MOTOKA XMAKOCTU Yepe3 BEHTUMALMOHHYID MauTy.
Kak npaBuno, Ana aTux uenen [OrkeH OblTb MpPeaycMOTPeH chneuunanbHbIN KONMeKTop-
cernapatop Mexay nNpegoXpaHWUTErNbHbIMW - KranaHamMu U BEHTUMSALMOHHOW — MayToW.
Konnektop-cenapatop AomkeH 6bITb 060pyaoBaH cuUrHanusauuen no BepXHEMY YPOBHIO.

B kayecTBe anbTepHaTvMBbl AOrKeH OblTb MpoBedeH pacyeT, MNoKasbiBakoLLMN
[OCTaTOYHYI0 MPOMYCKHYH CMOCOBHOCTL ra3o0TBOAHOW CUCTEMbI OMnA TOro, YToObl U3bexaTb
nobon cbpoc xmpgkon dasbl. Ecrnm yacTb perasndmkauMoHHON ycTaHoBkM copepxut CIT
noa BbICOKMM [JaBfeHWMeM, a 4acTb COAEepPXMT ra3 Mo BbICOKUM AaBrieHneMm, TO
npegoxpaHuTenbHble KranaHbl AOMmMKHbI ObiTb NpegycMoTpeHbl Ans obenx das.

3.24.8.2 [na nNOCTOAHHO MpuUWBapPTOBaHHbLIX CyOOB [OOMycKaeTcs yadaneHve rasa
C MOMOLLLIO €ero cxuraHusa B gakene. B Takux cnydasx nponyckHas cCnocoBGHOCTb [OrmkHa
ObITb OLEeHeHa B COOTBETCTBMM cO cTaHgapTom APl RP 521, n ato gomkHo obecnevmBaTtb
YPOBEHb TENMOBOW paguaumu B Npuemnemblx npeaenax.
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4 PETYIMPOBAHUE OABJIEHUA U TEMIMEPATYPbI TPY3A

4.1 OOwme nonoxeHwud.

4.1.1 3a UCKIMIOYEHNEM TPY30BbIX EMKOCTEMN, PaCcCUYUTaAHHbLIX HA MOSHOE U3ObITOYHOE
0aBneHne napoB rpysa B YCIOBMSAX MaKCMMaribHbIX pPacyYeTHbIX TEMMepaTyp OKpyXatoLlen
cpedbl, daBneHve n Temnepatypa rpy3oBOM €MKOCTU OOIPKHblI MOCTOSAHHO MOOAepHMBaTbLCA
B AMana3oHe pacyeTHbIX 3Ha4YeHWA MyTeM WCMNOMb30BaHMA OOHOTMO W3 YKa3aHHbIX HWXe
METOOO0B WSIN NX COYETaHUS:

.1 obparHoe cxmKeHWe napoB rpysa;

.2 TEPMMYECKOE OKWUCIMEHME MNapOB;

.3 aKKymynuMpoBaHWe [OaBfEHUs; U

4 oxnaXkgeHue XvAOKoro rpysa.

[na  HeKoTOpbIX BbLICOKOOMACHbLIX [PY30B, YKasaHHbIX B4YacTh X «CneuunansHble
TpeboBaHuaY», cucTemMa yaepxaHusi rpysa [[OIpkHa BblAepuBaTb MOMHOE AaBfieHWe napos
rpysa npyv MakCumarnbHOW pacyeTHOW TemnepaType OKpyxarwlwen cpedbl He3aBUCUMO
OT TOro, Kakas cuctema OyaeT npegycMoTpeHa Ans onepauuvin ¢ MCMapsItoLWLMMCS ra3oM.

azooTBOA rpy3a BatMmocdepy nAna nogaepXaHns [asrieHus W Temnepartypbl
B FPY30BOM €MKOCTU He JOMnyCKaeTCs, 3a UCKMIOYEHMEM aBapUiHbIX CUTyauun.

4.1.2 Ha cygHe pomkHO ObiTb MpegycCMOTPEHO MCMONb30BaHWE He MeHee ABYX
YCTAHOBOK pEeryrupoBaHusi OaBfeHus U TemnepaTtypbl rpy3a, KoTopble Mormm Obl ObiTb
330EeNCTBOBaHblI Mpy JIOOOM pexume aKkcniyataumm cygHa. [pov3BOAUTENBHOCTb KaXdow
3a[e1CTBOBAHHON Ha CyAHe CUCTeMbl AO/mkHA COOTBETCTBOBATb MaKCUMMarbHO BO3MOXHOM
B HOpMasnbHOW 3KcnnyaTauum WHTEHCUMBHOCTU UcNapeHus rpy3a u3 Bcex TankoB CIIT npu
MakCUMaribHOM pacyYeTHOM Temnepatype OKpyxawlwen cpedbl, YykasaHHble B4.1.3, wu
JaBneHun B rpy3oBOM eMKOCTU He Bbile MARVS.

4.1.3 M3roTtoBneHne, yctaHoBKa W WUCMbITaHWE CUCTEM, MNEpeyvnCrieHHbIx B 4.1.1,
JOmKHbl 6bITb 0f00peHbl PermctpoM. Martepuanbl, MCNONb30BaHHblE AN U3rOTOBMEHUS
9TUX CUCTEM, [OSKHblI OblTb MPUrOAHbI Ons rpy3oB, NpedHasHadeHHbIX K MepeBO3Ke.
Mpw 0ObI4HOM 3KCNyaTauun MakCMMarnbHas pacyeTHasi TemnepaTtypa OKpyXatlolen cpenbl
JOrpkKHa npuHUMmaTtbes paBHon 32 °C  gna mopckon Boabl u 45 °C agns Bosgyxa.
Mpu akcnnyataumm B 0COBO XapKMX W XONOAHbIX 30HaX 3TWM TemnepaTtypbl MOryT ObiTb
M3MEHEHbI NO corflacoBaHuio ¢ Permctpom.

4.14 Onsa ocobo onacHbIX rpy30B, VYKasaHHbiXx BYactm X «CneuunansHble
TpeboBaHus», Py30Bble E€MKOCTW AOSDKHbl BblAEpXMBaTb MOMHOE AaBrfieHWe napoB rpysa
npy MakcumarbHOW pacyeTHOW TemrepaType OKpyXallenh cpefbl He3aBUCMMO OT CUCTEMbI,
npeaycMOTPEHHOW ANs onepauun ¢ napamu rpysa.

4.2 Cucrembl oxnaxgeHUss U NOBTOPHOIO CXKMXKEHUs rpysa.

4.2.1 Cuctema oOxnaxgeHust [JOorpkHa COCTOSiTb W3 OAHOW WU HECKOMbKUX
YCTaHOBOK, CMOCOOHbIX nogaepimBaTb Tpebyemble OaBrneHve M TemnepaTtypy rpysa npu
MakCcUMarnbHOW pacyeTHOW TemnepaTtype OKpyXawlleh cpeabl.

Kpome OCHOBHOW [JdOmkHa npedycMaTpuBaTbCs pesepBHas YcTaHoBKa (YCTaHOBKMW)
CUCTEMbl  OXMA@KOEHWUSI  XOSIO4OMPOU3BOAUTENBHOCTEID  HE MEHEE  MPOU3BOAUTENBHOCTU
Hambornblle  ycTaHOBKW. PesepBHasi yCTaHOBKA  [JOSpkHA  BKMOYaTb  KOMMpPEccop
C MPUBOOHBbIM [OBUraTeneMm, CUCTEMY YMNpPaBlieHUss M BCH HeoOXO4MMyH apmaTypy Ans
obecneveHns paboTbl HE3AaBMCMMO OT OBObIYHbIX YCTAHOBOK.

[omkeH ObITb NpPegycCMOTPEH pe3epBHbI TEMNOOOMEHHbIA annapart, €Ciu OCHOBHOWN
TennoobMeHHbI annapaTt YCTaHOBKM He MMeeT U3ObITOYHOM MOBEPXHOCTM TEMNMoobMeHa,
paBHOW NO KpanWHen wmepe 25 % Hauborbwewn TpebGyemon. [na  pe3epBHOrO
TennooOMeHHOro annaparta He3aBuUCUMble TpybonpoBoabl He 0bs3aTesbHbI.
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4.2.2 Ons oxnaxaeHust rpy3a MoOXeT MPUMEHATBCS ofHa U3 Creaylowmx CUCTEM:

A NPSMOro  OXNaXOeHWsi, Korga MCMapsioWMNCcs rpy3 CXXMMaeTCH, KOHOEHCUpYeTCsa U
BO3BpALLAETCA B rpy3oBble eMKOCTW. [Onsd oTAenbHbIX [Py30B, YKasaHHbIX B4actm X
«CneymnanbHble TpeboBaHWA», UCNONb30OBaHNE 3TON CUCTEMbI HE AOMNyCKaeTcs;

2 KOCBEHHOro OXNaxxaeHus, Korga rpys (napsl rpysa)  oxnaxgaeTcs
(koHOeHcUupyeTcs) oxnaxjalwmmMu areHtammn 6es cxatus;

3 KOMOWHUPOBAHHASA, Korga WCMapslowWMiAca [py3 CHUMAETCs, KOHAeHcUpyeTcs
B TennoobMeHHUKe NoCpeacTBOM OXMaxadeHWs W BO3BpallaeTcs B rpy3oBble eMkocTW. [ns
rpy3oB, ykasaHHbIX B4YacTu X «CneuuanbHble TpeboBaHUsi», NUCMNOMb30BaHWE 3TOW CUCTEMbI
He JonycKaeTcs.

423 Mpn opoHOBPEMEHHOMW NepeBO3ke [AOBYX W 0Oonee oxnaxgaemblX [Py30B,
KOTOpble MOrMyT BCTYNUTb B OMACHYD XUMWYECKYHD peakuuio, ANs Kaxaooro rpysa LOSDkHb
ObiTb MPeayCMOTPEHbl OTAEMNbHbIE XONOAUMbHbIE CUCTEMbI C PE3EPBHLIMY YCTAHOBKaMM, Kak
ykaszaHo B4.2.1, oOfHaKo, €Cfiu OxNaxdeHWe OCYLIECTBNAeTCAa npyv MOMOLWM CUCTEMBI
KOCBEHHOIr0 OXMNaXOEHUst UM KOMOWMHUPOBAHHOM U yTeuyka B TENNOOOMEHHMKE He npusenet
K CMELLMBAHMIO TPY30B, pasgesibHble XOrnoAurbHble YCTaHOBKM He TpebyroTcs.

42.4 Mpn opHOBpEMEHHOW nepeBO3Ke [OBYX U 0Ooree OXMaXOeHHbIX Py3oB,
KOTOpble B3aUMHO HepacTBOPUMbI B YCHOBUAX MEPEBO3KU, HO NPU CMELLMBAHWM BblAENsoT
napbl, cosgalowpme OOMOSNHUTENbHOE [aBfEHWEe, B CUCTEME OXNAKOEHUs OOIKHbI ObiTb
nNpeaycMOTpeHbl  chneumanbHble Mepbl M0 NpeoTBpaLleHM0  BO3MOXHOCTU  CMELLMBAHUSA
9TUX rPy30B.

4.2.5 Ecnm B cucteme oxnaxageHuss mcnonb3yeTcsl 3abopTHasi Boga, AOIMKEH ObiTb
npeaycMoTpeH OTAerbHbIN Hacoc 3abopTHOW BOAbI, NMpeAHa3HAYeHHbIN UCKMIOYUTENBbHO A5
obcnyu1BaHMsa 3TOW CUCTEMbl. DTOT HACcOC AOMMKEH MMeTb npvem 3abOopTHOM BOAbl OT ABYX
KMHICTOHOB, PaCMONIOXeHHbIX MO pa3HbiM GopTam.

[ormkeH 6bITb NpenyCMOTPEH pe3epBHbIM HAacOC TakoW Xe nodadvn, Kak M OCHOBHOW; npu
3TOM npuem 3abOpTHOW BOAbI TAKXe crieayeT npegycMaTpuBaTb OT ABYX KMHICTOHOB.

B kauyecTBe pesepBHOrO MoXeT BbITb UCMOMNb30BaH Hacoc, NpeAHa3HaYeHHbIN AN UHbIX
ueren, OOCTaTOMHOW Mogadn W Hamnopa, ecrii ero nNpMMeHeHue B KayeCTBe OXNaKOaloLero
Hacoca He GydeT NpenaTcTBOBaTb MCMOMb30BaHUIO MO MPAMOMY Ha3HAYeHMIo.

4.2.6 Bce nepBuYHble © BTOpPUYHbIE XOMNOAWMbHbIE areHTbl JOSMKHbl  ObiTb
COBMECTUMbI ApYr C APYroM, a Takxe C rpy3oM, C KOTOPbIM OHU MOTYT BOWTU B KOHTaKT.

TennoobMeH MOXeET OCYLIEeCTBNSATLCA BHE T[PYy30BOM €MKOCTM nMbo nocpencTBoM
oXNaxJaroLlero 3MeeBuKa, YCTAHOBMEHHOrO BHYTPU UMM CHApY»M PYy30BOA €MKOCTW.

4.2.7 Ha wmexaHu3ambl, ycTponctBa u obopydoBaHMe YCTAHOBKM MNOBTOPHOMO
CKKEHMS  McnapuBllerocs rpysa, ecrm B TekcTe [lpaBun LG He ykasaHO WHoOe,
pacnpoCTpaHAKTCA Takke npuMeHnMble TpebosaHus [NpaBun knaccudmkaumm.

4.3 Cucrembl ymnusaumm ucnapmvBlUerocs rpysa.

43.1 Ecnm Ha cygHe He npeqyCMOTpeHbl ApyrMe cnocobbl MOHWKEHWST LOaBfieHus,
JomkHO ObITh NpegycmoTpeHo obsizatenbHoe 100 % pesepBMpoOBaHME YCTAHOBOK CHXUraHUs
raza (YCI), kaxgas M3 KOTOpbIX pacCyMTaHa Ha MaKCMMarbHO BO3MOXHYH B HOpPMarbHON
aKcnnyaTauMm UHTEHCUBHOCTb MUcnapeHus rpysa. [JonyckaeTcs Hamuume Ha cygHe Tpex YCI,
NPoM3BOAUTENbLHOCTLIO Kaaoh He MeHee 50 % MakcMManbHO BO3MOXHOW B HOpPMarlbHOMN
aKcnnyaTaumMm MHTEHCMBHOCTb McnapeHus rpysa. lNMpu Hanuiuu Ha CyaHe OOHOW YCTaHOBKM
NOBTOPHOMO  CXWKeHUst goctatodyHo opgHon YCI, paccuuTtaHHOM Ha  MakcumarnbHO
BO3MOXHYIO B HOPMarnbHOW 3KcnnyaTaumMm UHTEHCUMBHOCTb MCMapeHust rpysa.
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4.3.2 Kak anbTtepHatmBa pesepBupoBaHuio arperata YCI moxeT 6bITb OonyLleHo
pesepBupoBaHue B ogHoM arperate YCI Bcex ero oOCHOBHbIX KOMMOHEHTOB:

BEHTUNATOpPa BO3AdyXa ANs ropeHus;

BEHTUNSTOpa BO34yxa pa3baBneHus W OXIaXOeHus;

3ananbHo cBeuw;

3MEeKTPOMCKPOBOIO YCTPOWCTBA PO3XUra;

CUCTEMbI HEMPEPLIBHOIO KOHTPOSS FOpPeHus:;

CUCTEMbI KOHTPOMS W yrnpaBreHus.

4.3.3 He ponyckaetca pasmeweHne YCI BoOwem MaWUMHHOM MOMELLEHWMN.
Ecrm YCI pacnonoxeHa B 3aKpbITOM MOMELLEHUW, TO 3TO NMOMELLEHUE:

A paccMaTpmMBaeTCHa Kak MallMHHOe MOoMeLleHe Kateropum A;

2 AOMKHO  ObiTb  00OpyQOBaHO  MCKYCCTBEHHOM  aBTOHOMHOM  BEHTUIALMEN,
obecneumBatowenn He meHee 30 BO3OyxoOOMEHOB B4ac wucxogs u3 obwero obbema
MOMELLEHNS M  UCMOMb3YIOLWEN He MeHee [BYyX BEHTUMATOPOB, 3abupalowmx BO34yX Wu3
razobesonacHbIX NPOCTPAHCTB;

.3 NpVemHble OTBEPCTUSI BEHTUIIITOPOB AOMIMKHbI ObiTb 06OpPYAOBaHbI YCTPOMCTBAMM,
NPensiTCTBYOLWMMM NOMagaHus Brarn M NOCTOPOHHUX MPELMETOB;

A4 OOImKHO ObITb 060pyAOBaHO CUCTEMOW OOHapyxeHust rasa cormacHo 11.10.

4.3.4 MooBog rasa Kk YCI gorkeH OCYLIECTBMATBCSA MO OTKPbITBIM YacTaM cygHa
WM B COOTBETCTBMM C TpeboBaHuaMM pasg. 11 (no ABorHbIM TpybGonpoBogam — Tpyba
B TpyOe — mvm no Tpybam BHYTpU crieumnarnbHbIX BEHTUNMALMOHHBLIX KaHamroB).

4.3.5 Ha cucteme nogBoga rasa nepeq Bxogom TpybonpoBoAda B MOMELLEHUWE, TOe
pacnonoxeHa YCI, pomkeH 6biTb NpegyCcMOTPEH rMaBHbIA ra3oBbI KnanaH B COOTBETCTBUU
c 11.7, a B cucteme npegycMoTpeHbl KnanaHbl cornacHo 11.6.

4.3.6 TemnepaTypa yxogsuwmx ra3oB nocrie ytumsauum BYCI pomkHa ObiTb
He MeHee 4Yem Ha 50 °C HwKe TemnepaTypbl CaMOBOCMIIAMEHEHUS NepeBO3UMOro rpysa.
Mpn yTunmnsauum Takum crnocobom napos CIT TemnepaTypa yxoaswmx rasoB AofbkHaA ObITb
He 6onee 535 °C.

4.3.7 Kamepa cropaHua YCIT pgomkHa ObiTb COpPOEKTUpoBaHa TakuM 00pasom,
yTobbl NpM MIOBLIX pexmMmax JKcnnyaTauum pasmepbl akena He Bbixoaunum 6bl 3a ee
rabaputbl. TemnepaTtypa HapyxHbIX MoBepxHocTen koprnyca YCI B akcnnyatauum AosmkHa
ocTaBaTbCA Hke 220 °C gake npw OTKIIOYEHUN BEHTUNATOpPA BO3gyxa pa3baBrieHus.

4.3.8 a3 pomkeH nogBoguTbess Kk YCI ¢ TemnepaTypon W OaBrieHMEM,
JonyckaeMbiM ansa  paboTbl TOMOYHOro YycTpoucTeBa. [aBneHve rasa B TpybGonpoBoae
He aomkHO ObiTb Gonee 1 MIMa. Komnpeccopsl, cocyabl NO4 AaBNEHNMEM U TENIOOOMEHHLIE
annapaTtbl, MCMOMb3YILLMECS B YCTPOMCTBAX MOATOTOBKM rasa K ropeHuio, JOMKHbI OTBeYaTb
TpeboBaHMAM cOOTBETCTBYIOLMX 4YacTen [MpaBun knaccudmkaumu.

4.3.9 OnekTpoaBurateny BEHTUNISITOPOB BO34yxa [Afs ropeHusi, pasbasrneHus u
OXNaXOEHUd, a TakkKe CUCTEMbl BEHTUNAUMM MOMELLEHWS OOSDkHbl — pacnoraratbCs
B ra3ob6e30nacHOM MNPOCTPaHCTBe.

4.3.10 Cuctema ynpaenenus ropeHnem YCIT gomkHa pabotatb aBTOMaTMYeCKM U
Jonyckatb pydHOe yrpaBfieHMe C MeCTHOro mnocTa.

4.3.11 TonouyHoe yctponcteo YCI gomkHo ObiTb obopydoBaHO AByMsi npubopamu
KOHTpOns Hamvuusa  diakera, npu  cpabaTbiBaHMM  KOTOpbIX MNodaya rasa  [[oSmkHa
aBToMaTMyecKn npekpawarbca. TonoyHoe ycTtponctBo YCIT OOMKHO npensaTcTBOBaTb
MOBTOPHONM Mofadve rasa AN ropeHnst 0O OKOHYaHMS MPOBETPUMBAHUST TOMKW.
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4.3.12 TonoyHoe ycTponcteo YCI gomkHO 6biTb 00OpyooBaHO 3anarbHOWM CBEYOM
WM 3NIEKTPOUCKPOBBLIM  YCTPOMCTBOM po3Xura. 3ananbHas cBeya [Ans  HenpepbiBHOrO
ropeHuss [OofbkHa WCMNonb30BaTb >KMAKOE TOMMMBO, OTBevatowee TpeboBaHusm 1.1.2
yactu VIl «MexaHudeckne ycTtaHoBku» [lpaBun knaccudwmkaumni. TpybonpoBog nogaun
XMOKOro TOMnmBa ANs 3ananbHOW CBeYM JOorpkeH oTBevatb TpeboBaHuam 13.2 vactu VIl
«Cuctembl 1 Tpybonposoabl» [lpaBun knaccudmkaumu. 3ananbHas cBeva AoSbkHa ObiTb
obopynoBaHa NpMOOPOM KOHTPOMSA HanMyus ropeHus, Npu HanMyum curHana ob OTCyTCTBUM
ropeHnsi nogaya TonfmBa K 3anasibHOM CBeYe AO0SkKHA NpeKpawaTbCs aBTOMaTUYECKM.

4.3.13 Cuctema ynpaeneHus ropeHnem YCI porpkHa aBTOMaTUYECKUM MpekpawaTb
nogavy rasa ansl ropeHus B Criyyae:

npekpalleHMs nogadyM BO3dyxa Ha ropeHue (OTKIMIOYEHUS BEHTUNSATOpa WM nageHust
OaBneHne BO3ayxa ropeHust);

cpbiBa hakena;

noTepu 3NeKTPONUTaHUS;

cpabatbiBaHusi cucTembl OOHapyxeHus rasa B nomelleHun YCT;

cpabaTtbiBaHUs CUCTEMbl OOHapyXeHust ra3a B BEHTUMALMOHHOM KaHarne mnogBoaa
ra3oBoro TOMMMBA;

noTepy OaBreHus a3oTa B MEXTPYOHOM npocTpaHcTBe Tpyb nmogBoda rasa wunv notepu
JaBreHus Bo3gyxa B KaHare BeHTuMnsiumMu Tpyb nopBoaa rasa;

MOBbILLEHNs TemnepaTypbl YXOASAWMX ra3oB Bbille yKazaHHOW B 4.3.7;

MOHWXKEHMS TeMnepaTypbl rasa Hwke OOMYCTUMOW ANs HOPMarbHOW pabdoTbl TOMOYHOro
YCTPONCTBA; noxapa B nomeweHun YCI.

4.3.14 Cuctema ynpasneHusa ropeHnem YCIT gorkHa NpenatcTBoBaThb Mofaye rasa
O TOpeHns B crnyyae:

OTCYTCTBMS CUrHama o paboTe 3ananbHOM CBEYM WIM SNIEKTPOMCKPOBOrO YCTPOWCTBA
pO3XUra;

OKOHYaHWS NPOBETPUBAHUSA TOMKMW.
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5 TASOOTBOAHAA CUCTEMA

5.1 Ana yoaneHusi U3NULIKOB rasa OT NPefoXpaHUTErNbHbIX KranaHoB IPy30BbIX
eMKOCTel JorbkHa npefycMaTpyBaTbCs ra3ooTBOAHAs cucTema.
5.2 Cuctema rasooTBOAHbIX Tpy6 [fomkHa OblTb CKOHCTPyWpOBaHa  TaKUM

obpasoM, 4TOObl BbIXOOAWMMA ra3 HanpaBnancsa BBepX, a BO3MOXHOCTb MonagaHus
B CUCTeMy BOAbl U CHera 6biria cBeeHa K MUHUMYMY.

53 BbINyCcKHble OTBEPCTUS ra300TBOAHLIX TPYD AOMKHbI ObITb pacnonoXeHbl Haf
OTKpbITOM nanyboi Ha BbiCOTE He MeHee B/3 wunn 6 M, CMOTPA MO TOMYy, 4TO Gonblie, n 6 M
Hag nnowaakon paboyen 30Hbl M HOCOBBIM Y KOPMOBBLIM MEepPexXodHbIM MOCTUKOM.

5.4 BbinyckHble OTBepcTUs AnS OTBOAA rasa OT NpefoXpaHuUTEerbHbIX KrarnaHoB
rPy30BblIX €MKOCTe/ [OOrpKHbl —pacnornaratbCsd  OT Orvbkanliero BO3OYXOMPUEMHUKA  Unn
OTBEPCTUIN B ¥UMbIX, CNYXeOHbIX NOMELUEHUAX UnnM Apyrnx rasobesonacHblX MPOCTpPaHCTBaXxX
Ha pacCTOSIHUM, PaBHOM MO KpavHeW Mepe LMpuHe cyaHa uim 25 M, CMOTps MO TOMY, YTO
MEHbLLE.

Ona cynoB anvHon meHee 90 M Pernctp MoXeT OOMyCTUTb MEHbLUME PacCTOSHUA.

Bce gpyrme  BbiNyCKHble  OTBEPCTMHA  ra3oBbIMYCKHbIX  TPyD,  COEAUHEHHble
C rpysocofepxallei CUCTEMOW, AOMkHbl pacrofiaraTtbCs Ha pacCcTosHUM He meHee 10 M
oT 6rvpkanero BO3OYXOMPUEMHUKA WIIM OTBEPCTUMI B XUMbIX U CIYXEOHbLIX MOMELLEHMSX W
nocTax yrnpaefeHus Wnn oT APYrMX ra3obe3onacHbIX MPOCTPaHCTB.

5.5 Bce apyrve ra3ooTBOAHbIE TpyOHhl, CBSI3aHHbIE C rpy3om "
He paccMaTpuBaeMble B OpPYrMX 4acTsiX, AOIPKHbI YAOBMETBOPATb TpeboBaHusm 5.2 — 5.4.
5.6 Mpy oOHOBpeMEeHHOW nepeBo3Ke T[pPy30B, KOTOpble BCTYMalOT B OMacHy

peakuumio Opyr C OpPYroM, [JOIbkHbl  OblTb  NPEQyCMOTPeHbl  HEe3aBUCUMblE  CUCTEMbI
ra3oo0TBOAHBLIX TPYDO OT NPefoXpaHUTENbHbIX KranaHoB ANs Kax4oro BuAa rpysa.

5.7 B cucTteme razootBogHbIX TPyO AOMKHbI ObiTb NPeayCMOTPeHbl CpeacTBa ans
yOaneHust XMOKOCTU U3 MECT, e OHa MOXEeT CKannMBaTbCsl.

5.8 Ha BbIXogHbIX OTBEPCTMSIX ra3o0TBOAHbLIX TPYO OOMKHbI ObiTb YCTAHOBMEHbI
3alLMTHbIE CETKW AN NPefoTBpaLUeHVs MonagaHns B HUX MOCTOPOHHWX MpeaMeToB.

5.9 Bce rasootBogHble TpyGbl He [OMKHbI NMOBPEXOATbCA MPY BCEX BO3MOXHbIX
konebaHusx TemnepaTypbl WM Nog OEWCTBMEM Harpy3ok, BO3HMKAOLWWX NpY  OBWKEHWN
cynHa.
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6 CUCTEMA UHEPTHbIX T'A30B

6.1 OOLwme nonoxeHus.

6.1.1 NHepTusauuss gomkHa obecneumBatb CO3faHve cpefbl, He NoadepKuBatoLlen
ropeHnsl, NOCPEACTBOM MCMOSb30BAHWUA MHEPTHbIX ra3oB. [pMMeHsAeMbIi MHEPTHbIV ra3 OOSDKeH
OblTb XMMWYECKM COBMECTUM B YCIOBMSIX IKCMMyaTauunm C mMaTepuanamu KOHCTPYKLUA W
C NepeBO3VMbIM  TPy3OM  MNpu  NOObIX  BO3MOXHbIX B 3KCMnyaTaumum  TemnepaTtypax
B NMOMELLEHMSX.

6.1.2 Ecrm TemnepaTypa XxpaHeHusi uHepTHoro rasa Hwke 0 °C, cuctema [JorpkHa
npeaoTBpaLLaTh CHWKEHWE TeMnepaTypbl KOHCTPYKLUMIA CyAHA HKE NPeayCMOTPEHHbIX ANs HUX
npeaenos.

6.1.3 Cuctema MHepTHbIX ra3oB JormkHa obecneynBaTb MHEPTU3IALNIO MeXBapbepHbIX
NPOCTPaHCTB N TPIOMHbIX NOMELLEHWI CyaAHa, a Takxke 6e30nacHylo Aerasaunto 1 NpoayBKy 3TUX
NPOCTPAHCTB 1 NOMELLEHWI, TPY30BbIX EMKOCTEN U IPY30BbIX TPy6ONpoBoaOB.

Cuctema MHepTHbLIX ra3oB AOMKHA Takke obecneymBaTb Nogadvy rasa B 3aCTOVHbIE 30HbI
3alyLLaeMbliX NOMELLEHUIA.

6.1.4 JomkHbl 6bITb NpeayCcMOTpeHbl YCTPONCTBA, NPeaoTBpaLlaolLme Npoxo4 napos
rpy3a B CUCTEMY MHEPTHBIX FA30B.
6.1.5 Cuctema MHepTHbIX ra3oB AOPKHA ObITb TakoW, YTOObI Kaxkgoe 3allmaemoe

nMoMeLUeHMe WM NPOCTPAHCTBO ObIfI0 HE3aBUCMMbIM M PErynvpoBKa [AaBIieHUST B HUX
obecneyrBanacb COOTBETCTBYHOLLWMU YCTPOUCTBAMM U NPEAOXPaHUTENbHLIMI KranaHamu.

6.1.6 MHepTHbIN ras, KOTOpbIN MCNOMb3yeTcs AN Lernen noXapoTylleHWs, AOSDKeH
XPaHUTbCS OTAESNIbHO N He O0SMKEH UCMONb30BaTbCS NPU rPYy30BbIX onepaumsx.

6.2 MHepm3aumsa TPIOMHbIX NOMeLUe HUN.

6.2.1 Ecrnm cyaHO npegHasHayeHo s NepeBO3KM BOCMIAMEHSIIOLLMXCS  PY30B,

MextapbepHble  MpoCTpaHCTBA W TPIOMHblE  MOMELUEHWS,, KOTOpble  MPUMbIKAIOT K
rpysocogepxawmm cuctemam, Tpebytolwmm MOonHOro MM YacTuYHOro BTopudHOro 6apbepa,
OOMKHbl  BbITb  MHEPTU3NPOBaHbl OCYLUEHHBbIM WHEPTHbIM rasoM. [loggepxaHue WHepTHOW
cpedbl OOMKHO MNPOU3BOOAMTBLCH OT CYQOBOW rasoreHepaToOpHOW YCTaHOBKW WM XPaHWMULL
WHEPTHOrO rasa, paccyuTaHHbIX Ha obecrneyvyeHne HoOpMmanbHOrO pacxofda rasa B TeuyeHve
He meHee 30 cyT.

6.2.2 MexbapbepHble NPOCTPaHCTBa U TPOMHbIE MOMELLEHUS, KOTOpble NPUMbIKAIOT K
rpysocogepxalmm cuctemam, Tpebyowmm YacTUYHOro BTOpUYHOro 6apbepa, 3a UCKMIYEeHNEM
crny4aeB, nepeymncrieHHblXx B 4Yactn X «CneumanbHble TpeboBaHUS», AOMYCKAeTCs 3anofHATb
CyXvM BO3OYyXOM, €CNM Ha CydHEe WMeeTCs YCTaHOBKA WHEPTHOrO ra3a WnmM XpaHunuile
WHEPTHOrO rasa, AOCTaTouHble Af9 UHepTM3auun Haubomnbliero M3 3TUX NPOCTPAHCTB, Mpu
yCroBuM, YTO UX KOHdmrypauus, cuctema oOHapykeHus rasa M NpOM3BOAUTENBHOCTb
YCTaHOBKM WHEPTHOro rasa obecneynBaloT ObICTpoe OBHapyXeHue yTeykn W3 rpy3oBbIX
€MKOCTEWN M NX MHEPTM3aLMIo nNpexae, YeM obpasyeTcsa onacHas cpefa.

HomkHo 6bITe NpegycMoTpeHo 06opyaoBaHMe, MPOM3BOASLIEE AOCTATOYHOE KONMMYECTBO
CyX0ro Bo3ayxa A5 yAOBMETBOPEHMS npegnonaraembelx notpedurenen.

6.2.3 MpocTpaHCcTBa, NpUMbIKaLLME K OXaXaaeMblM BKNaAHbIM rpy30BbIM €MKOCTSM
Tvna C, [OmkHbl ObITb MHEPTU3MPOBAHbI CYXMM MWHEPTHLIM ra3oM WM 3anofiHeHbl CYXUM
BO3OYXOM. 3OTO COCTOSIHME [OIDKHO MOAAEPHUBATBCSA OT CYLOBbIX YCTPOWCTB, YKa3aHHbIX
B 6.2.1, i ¢ nomMoLLbo 0bopyaoBaHMs, obecrnevmBatoLLEro nogady Cyxoro Bosayxa.

6.24 B rpy3oBbIX eMKOCTAX C BHYTPEHHEN M3onsaumnen mexbapbepHble NpoCTPaHCTBA,
a Takke npoCTpaHCTBA Mexdy BTOPUYHbIM 6apbepoM W BHYTPEHHUM KOPMYCOM MMM
KOHCTPYKLUMEN BKIMAZHON €MKOCTW, MOMHOCTbIO 3arofiHeHHble U3ondumen, KoTopas oTBevaeT
TpeboBaHuam 19.3 n 19.4 yactn IV «XpaHeHune rpysa», UHepTU3aLun He TpebytoT.
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6.3 MHepm3aumsa rpy3oBbiX €MKOCTEM U CUCTEM.
6.3.1 CuctemMa WHEPTHbIX rasoB [AOMKHA CBOAUTb K  MUHUMYMY BO3MOXHOCTb

0obpasoBaHMsi BOCMIAMEHSIIOLIENACA CMECU B Ipy30BbIX EMKOCTAX Ha roboi  crtagum
Jerasauuu.

6.3.2 CucTemMbl  rpy3oBblX  TPYyOOMPOBOAOB  [AOMKHbI  MMETb  BO3MOXHOCTb
0CBOOOXOEHMSI OT MHEPTHOrO rasa u NpoAyBkM, Kak ykasaHo B 6.3.1.
6.3.3 [lna KOHTpoOnsi mpouecca NPOAYBKM M Aerasauun kKaxgasi rpy3oBasi eMKOCTb

porkHa 6biTb obopyaoBaHa ycTponcTBamu Ans oT6opa npob rasa.

Matpybok pana otbopa npo6 rasa pomwkeH ObiTb o06OpygoBaH — KranaHoM U
pacnonaratbCa Haa BepxHen nanybo.

Ha natpybke gna otbopa npob rasa [OmkHO OblTb MpedyCMOTPEHO He MeHee ABYX
nsonupylomx knanaHoe. B TpybonpoBoge oTbOopa npo6 npumeHeHWe pe3b0OoBLIX U
WTYLLePHbIX COeAUHEHWA [OMmKHO ObiTb CBEAEHO K MUHMMYMY, a Ans TpyOonpoBOAOB
C HapyXHbiM guameTpom 6onee 25 MM — WCKIOYEHO.

OTkpbIThIi cnocob oTbopa npob AonyckaeTcs TOMbKO ANs rpy30B, OCTaToK MpoObl
KOTOpbIX [JonyckaeTcs BblOpacbiBaTb B artmocdepy. [Ons npoymx rpy3oB [OMmMKHO ObiTh
npeaycMOTPeHO YCTPOMCTBO Ge3onacHoro Bo3Bparta npob B rpy30BYD €MKOCTb.

6.3.4 MHepTHBbIN ra3 MOXeT nodaBaTbCs Kak OT CyAOBOW YCTaHOBKM, Tak M ¢ Bepera.
6.4 FeHepaTOp MHEepTHOro rasa.
6.4.1 eHepaTop fomkeH BbipabaTbiBaTb MHEPTHBIA a3, COAEPXaWmi Kucropoga

He bonee 5 % no obbemy ¢ yyeToM TpeboBanun vactTm X «CneumancHble TpeboBaHUS».

Ha TpyOonpoBoge nogaynm MHEPTHOrO rasa OT reHepaTopa OOSDkHbl ObiTb YCTAHOBMEHbI
npubopbl  MOCTOSHHONO KOHTPOSMS COAEpPXaHUst Kucropoga C CUrHamnbHbIM — YCTPONCTBOM,
nogatoWwmmM CcurHan npu npesbiweHn 5 % cogepxaHus kucrnopoga no ob6bemy C yd4eToMm
TpeboBaHmin vactn X «CneunanbHble TpeboBaHMNAY.

CXWXKeHHbIW  a30T, WCMNOMb3yeMblll B KavyecTBe WHEPTHOro rasa W noryvyaemblii
NnocpeacTBoOM (paKkLMOHHOW MEeperoHkn BO3Ayxa, nepen MOCTYMNEHWEM B XpaHunvwe Ha
cyOoHe [OOrKeH NpoBeEpATbCA Ha codepXaHue credoB Kucrnopoga, v4Tobbl npegoTBpaTUTh
oboralleHVe KWUCMOPOAOM rasa, uayLiero Ha UHepTU3auuto.

6.4.2 Cuctema WHepTHOrO rasa [JofkHa WMeETb MNpuBOpblI KOHTPONS AaBneHus
WHEPTHOTrO rasa U yCTPOWCTBa NO onpedeneHunio cocTaBa MHEPTHOro rasa NMPUMWHUTENBHO K
rpy3oBon cpege.

OomkHo ©ObITb  MpeaycMOTPeHO YCTPOWCTBO, NpefoTBpallalollee MonagaHue rpysa
B CUCTEMY MHEPTHOro rasa.

6.4.3 lNomelleHns, B KOTOPbIX  pacnosfioXeHbl  reHepaTopbl  MHEPTHOrO  rasa,
He JOMmMKHbl UMETb HEenocpeacTBEHHOTO COODLLUEHUS C XUMbIMW, CYyXeOHbIMU MOMELLEHNAMU
M noctamm ynpasneHus. ['eHepaTopbl MOryT pacnonaratbCs B MalUMHHBLIX NoMeLlleHusX. [pu
pasMmeLleHun reHepaTtopa BHe [Py30BOM 30HbI Ha [MaBHOM MarucTpanu WHEepTHOro rasa
B Mpedenax rpy3oBOM 30Hbl OOSMkHbl ObITb YCTAHOBMEHbI [Ba HEBO3BPATHbIX KfamaHa wnm
paBHOLEHHbIE YCTPOWCTBA, Tpebyemble 6.4.2.

MarucTpanb VMHEpPTHOrO rasa He JOoikHAa MNpOXOAUTb  depe3  Xunble, CryxebHble
NMOMELLEHUS W NOCThbl YNpaBrieHWs.

6.4.4 eHepaTopbl, UCMOMb3ylOLLME OTKPbITOE nfams Afs MOMyYeHUs WHEPTHOro
rasa, He JOSPKHbI pacnonaratbCa B rpy30BON 30HE.

Ocobo mMoxeT OblTb pPacCMOTPEH BOMPOC MO  pasMeLleHuo 0D opyaoBaHuS,
BblpabaTbiBaOLLEro WHEPTHLIN ra3 No METOAY KaTanMTUYECKOrO CXMUraHus.
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7 OCYLLUUTENbHASA U BANJNACTHAA CUCTEMbI

7.1 Ecnm rpys nepeBo3nNTCA B Ipy30BbIX EMKOCTSX, He Tpebytolwpmx BTOPUYHOIO
Oapbepa, TPIOMHbIE  MNOMELIEHMS  OOSDKHbI  ObITb  CHAbXeHbl  COOTBETCTBYHOLLMMMU
YCTPOMCTBAMMN OCYLUEHUS. DTM YCTPOMUCTBA [LOIPKHbI OblTb ABTOHOMHBIMW W HE OOSTKHbI
COEOVHATLCS C MALLMHHBIM MOMELLEHUEM.

HomkHbl  ObITb  NpegycMOTpeHbl  cpeacTBa  OOHapykeHus npoTeyvek AOns  Takux
MOMELLEHWUN .

7.2 Ecrm  wumeeTcss BTOpUYHbIA  Gapbep, [AOOmkHbl OblTb  NPEAYyCMOTPEHbI
COOTBETCTBYIOLLME YCTPOWCTBA OCYLIEHVMS1 AN yAaneHust nobblXx MpOTeYeK B TPHOMHbIE
MOMELLEHUS UMK B M30SMPOBaHHbIE MPOCTPAHCTBA Yepe3 CMEXHbIE KOHCTPYKUWUM cyaHa.

BcacbiBatowmint TpybonpoBoa He OOkeH MPUCOEOUHSTLCS K HacocaMm, pacnofioXeHHbIM
B MalLMHHOM MOMELLEHUN.

HormkHbl ObITb NPegyCMOTPEHbI CpeacTBa ANt 0OHapYyKeHUst NpoTeYek.

7.3 MexbapbepHoe nNpOCTPaHCTBO [OS/KHO OblTb 06OpPYAOBAHO OCYLUMTENBHON
CUCTEMOW ANsi OTKaYKWM rpy3a B Cliydae NPOTEYKM WM MOBPEXOEHUS PY30BON EMKOCTMU.
Takue cpeacTBa OCYLUEHWS [OOSDKHbI NpegycmaTpvBaTb BO3BpaT YyTedek rpy3a B rpy3oBble
€MKOCTH.

7.4 HomkHbl ObITb MPEeayCMOTPEHbl COOTBETCTBYIOLLME aBTOHOMHbIE YCTPOMCTBA
09 OCYLIEHUSI HACOCHbLIX M KOMMPECCOPHbIX MOMELLEHWN.
7.5 [na rpy3oBbIX €MKOCTEN C BHYTPEHHEW u3onaumMen cpenctBa obOHapyXeHus

yTedeK W OocylwuTenbHasi cucTemMa MOMyT He npedycMmaTpmBatbCs AN MexOapbepHOro
NPOCTPaHCTBA WM MPOCTPAHCTB MeXdy BTOPUYHbIM OapbepoM WM BHYTPEHHUM KOPMYCOM Wi
KOHCTPYKLMEN BKMagHOW rPy30BOM €MKOCTW, KOTOpble LEeNUMKOM 3anofiHeHbl M3ONSLMOHHBIM
mMatepuanom cornacHo TpeboBaHusMm 19.3 1 19.4 yactn IV «XpaHeHune rpysay.

7.6 bannacTHble  UMCTEpHbl, TOMMMBHbIE  LUWUCTEPHBI U  rasobesonacHble
NpoCTpaHCcTBa MOryT GbITb COEAMHEHBI C HACOCaMM MALUMHHOIMO MOMELLEHNS.

[OHnweBble TyHHennM pgns TpybonpoBOAOB MOrYT WMETb COEAMHEHWUs C Hacocamm
MaLLUMHHOMO MOMELLEHMA NpWU YCroBUM, YTO TpyObl BeayT HENnocpeaCTBEHHO K HacocaMm W
OTNMB OT HACOCOB MPOM3BOAUTCS HEMOCPEACTBEHHO 3a 6opT ©6e3 KakmMx-nMbo KnanaHoB Win
natpyokoB B 0GeMX JIUHMAX, KOTOpPble MOMYT COEOMHATb OHULLEBBLIN TPYOHbLIA TYHHEmNb
C cuctemamu, obecnyxmBarowmmmn razobesonacHble NPOCTpPaHCTBaA.

BosgywHble TpyObl HacocoB, OOCNYXMBAOWMX CyXMe [OHWLWEBbIE TYHHENW, 4epes
KoTopble npoxodaT GannacTHble TPyObl, HE OOMMKHbI MMETb OTKPbLITbIX KOHLOB B MalUMHHOM
OTAEeNEeHnN.
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8 CUCTEMA BEHTUNALUUN

8.1 BeHmMnauua nomelieHUW, TpebOylowmx noceleHUs B MNpouecce
rpy3oBbIX onepauui.
8.1.1 MomelleHns anekTpoaBuratenel, rpy3oBbIX HacOCOB M KOMMPECCOpoB, a

TaKkke Apyrve 3akpbiTble MNOMELLEHUS, KOTOopble coaepxat obopyaoBaHMe OnA nepekayvku
rpysa, u nogobHble MNOMELLEHUS, B KOTOPbIX OCYLIECTBNAETCS YhpaBfieHNne rpy30BbIMU
onepauusamMu, OOKHbI  00OpyooBaTbCs  UCKYCCTBEHHOW  BEHTUNSLMENW,  HE3aBUCMMOWN
OT OPYIMX CUCTEM BEHTUMALMN U YNPaBRsieMOn W3BHE 3TUX NMOMELLEHWUNA.

HdomkHbl  OblITb  NPeaycMOTPEHbl  Mepbl AN Nycka CUCTEeMbl BEHTUNAUMKM - 3TUX
nomeLLleHnn 00 Bxoda B HUX OOCNyXMBAalOWEro MepcoHana W npvBedeHnss B OeNCTBUe
obopyooBaHus; npu  3TOM  npedynpeguTenbHas Hagnucb, Tpebywowas  BKIIOYEHUS
BEHTMNALWKN, OO/PKkHA ObITb pacnonioXxeHa OKONio BXO4a B 3TU NMOMELLEHUS.

8.1.2 MpvemHble M BbINYCKHbIE OTBEPCTUS WCKYCCTBEHHOW BEHTUMALUW LOIDKHbI
ObiTb pacnonoxeHbl Takum ob6pa3oM, 4TOObI obBecneyntb [OCTATOMHbIA MPUTOK BO34Yyxa
B MOMELUEHNe ANns  NPedoTBpalleHUst CKOMMEHWs1 BOCMTAMEHSIIOLMXCS UMM TOKCUYHBIX
napoB rpysa u obecnedeHuss 6esonacHon paboyven armocdepbi.

Cuctema BeHTUNAUMKM OomkHa obecneuvmBatb He meHee 30 oOMeHOB BO3gyxa B 4ac
ucxoga m3 obuwero obbema nomelleHus. Kak ucknouyeHne Anst rasobesonacHbiX MOCTOB
yrpaBrieHusl rpy3oBbIMK OnepauusiMm gonyckaerca 8 oOMeHOB BO3ayxa B yac.

8.1.3 CuctemMbl  BEHTUMALUMM  MOMELUEHUA  OOMmKHbl  ObiTb  CTaLMOHAPHBLIMMU.
BbITspkHbIE CUCTEMBI BEHTMNSILMM OOMDkHbI oOecneymBaTb MpUeM BO3dyxa M3 BEPXHUX U
HWKHUX YacTeln NOMELLEHNs B 3aBUCMMOCTM OT NSIOTHOCTWU MapoB NepeBO3MMbIX PY30B.

8.14 B nomelueHusax anekTpogBuraTesien, npuUBOASALLMX Py30Bble KOMMAPECCcOopbl M
Hacocbl, B MOMELLEHUSX reHepaTopoB WHEPTHOrO ras3a, B MOcCTax YNpaBfeHus Py30BbIMU
onepauusmMu, €CnM OHM pacCMaTpuBalOTCA Kak raszobesonacHble, a Takke B ApYyruX
rasobesonacHbIX MPOCTPAHCTBAX B Npedenax rpy3oBOM 30HbI BEHTUNAUMA AOivkHa ObiTb
NPUTOYHOM K obecneymBaTb M3OLITOYHOE OaBfieHME B 3TMX MPOCTPAHCTBAX.

8.15 B rpy3oBbIX KOMMPECCOPHbLIX WM HACOCHbIX MOMELIEHMAX W B NOCTax
yrpaBneHns rpy3oBbIMA OnepaumsiMm, €CcnM OHW pacCMaTpuBalOTCs Kak rasoonacHble,
BEHTMNALUMA A0SkHA ObITb BbITSXKHOMN.

8.1.6 KaHanbl BbITSHKHOM BEHTMNMAUMM M3  ra300MacHbIX MPOCTPaHCTB  AOSDKHbI
obecneuvBatb yganeHue Bo3gyxa BBepX. BbinyCkHble OTBEpPCTUS OOSPKHbI pacrnoriaraTbCs
Ha OTKpbITOM MNanybe, KOTopasi B OTCYTCTBUM [OaHHbIX BbITSXKHbIX KaHanoB WUMEET TaKyH e
WM MEHbLLYID KaTeropumito OnacHOCTU M OTCTOSATb He MeHee Yem Ha 10 M B ropM3oHTarbHOM
HanpaBneHUN OT MPUEMHbIX KaHanoB BEHTUNAUMM W OTBEPCTUN B XWMble U ChyxebHble
MOMeLLEHNS, NOCTbI yNpaBneHusa u gpyrve rasobesonacHble NpOCTPaHCTBA.

8.1.7 MpuemHble OTBEPCTUSI CUCTEMbI BEHTUMALMM [OOIPKHbI OblTb PaCMONOXeEHbI
TakuMm 00pa3oM, 4YTOObI BO3MOXHOCTb BO3BpaTa OMacHbIX MapoB, BbIXOOAWMX W3 JOOOro
BbIMYCKHOIO BEHTUMSLLMOHHOIO OTBEPCTUS], Obinia cBegeHa K MUHUMYMY.

8.1.8 BeHTUNAUMOHHbIE KaHamnbl rasoonacHbIX MPOCTPAHCTB He AOSTKHbI MPOXOAMWTb
yepes MalUMHHbIE, XUMble U CIY>XeOHblE MOMELUEHMS U MOCTbI YNPaBfeHUs, 3a UCKIOYEHNEM
yKasaHHbIx B pasg. 10.

8.1.9 OnekTpoaBurateny, NpPUBOASLLME BEHTUNATOPbI, OOIPKHbI ObITb PaCMONOXKeHbI
BHE BEHTUMSALMOHHBIX KaHaroB, eCiv NpeanosiaraeTcsl NepeBo3ka BOCMNIAMEHSIIOLLMXCST MPY30B.

BeHTUNATOpbl  He AOMKHbI  CIYXWUTb  MCTOYHMKOM  BOCMJIAMEHEHWs MapoB  rpy3a
B BEHTUITMPYEMOM MOMELLEHNM N B CUCTEME BEHTUIISILMMN, OOCNY)XMBAIOLLEN 3TO MOMELLEHME.

BeHTUNATOpbl M BEHTUNMALMOHHbIE KaHanbl AN ra3oonacHbIX MPOCTPaHCTB B MecTax
pacnosioxeHus BEHTUNATOPOB OOSDKHbI nmeTb KOHCTPYKLMIO, NCKIHOYatoLLYHO
nckpoobpasoBaHMe K oTBevaowyo TpeboBaHuaM 5.3.3 4vactu IX «MexaHusmbl» [paBun
Kraccudmkaumm.
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8.1.10 [na BEHTUNATOPOB KaXXZoOro TuMa, UCMONb3yEMbIX B rPYy30BbIX 30HaX, OOIDKHbI
ObiTb  MNPegyCMOTPEHbl  3anacHble  KpbilaTKM  BMECTe  C BasloM,  MOALUMMHUKW U
anekTpoABMratenM no 1 Wr. Kaxgoro Tuna.

8.1.11 HapyxHble OTBEpPCTUS BEHTUNMSILMOHHBIX KaHanoB AOPKHbI MMETb 3alUTHbIE
CETKM C A4enkamn He 6onee 13 mm.

8.2 BeHmMnauna nomellueHMn, oObIYHO He nocelaeMbiX.

8.2.1 TploMHblE  MOMELUEHMS,  MexDapbepHble U MycTble  MPOCTPaHCTBA,
Kotbdepaambl, MOMELLEHMST  TPY30BbIX TPYOONPOBOAOB W  Apyrne, B KOTOPbIX  MOryT
ckannmMeaTbCsA Napbl rpy3a, OOKHbI MMETb BeHTUNAUMIO, obecneymBarollytd 6e3onacHyto
aTMocdepy npu  HeobXoAMMOCTW MOCELUeHUss 3TUX MoMelleHun. Ecrm  gna Takmx
MOMELLEHUA  He NpedyCcMOTpeHa CTauMoHapHas cucTemMa BEeHTURSAUMM, OOSbkHbl  ObITb
npeoycMoTpeHbl  0goOpeHHble  PermctpoM  MepeHoCHble  CPeAcTBa  UCKYCCTBEHHOM
BEHTUNALWN.

Mpn HeobXxoOMMOCTU OCHOBHOM BEHTUNSIUMOHHBIA KaHam B TPHOMHbLIX MOMELLEHMSX W
Mex0apbepHbIX NPOCTPAHCTBAX AOIMKEH ObiTb CTaLMOHAPHbLIM.

BeHTunaATOpbl M HarHeTaTenM [AOSMKHblI COOTBETCTBOBATb TpeboBanusm 8.1.9 wu
He JOSTkHbl NPEenATCTBOBATL OOCTYMy nepcoHana.

8.3 BeHmnAuua gpyrux nomeLueHun.

8.3.1 MpuemHble OTBEPCTUSI CUCTEMbI BEHTUNSLMW He OOIPKHbI ObiTb OOpalleHbl K
rpy3oBon 30He. OHM [OMKHbI pasMeLaTbCs Ha KOpMOBOM nepebopke, He oOpalleHHON K
rpy30BOM 30HE, HOCOBLIM WS KOPMOBLIM MOIPY304HO-Pa3rpy304HbIM YCTPOWCTBAM, W/WM Ha
OOpTOBLIX CTEHKaxX HaACTPOMKM Ha paccTosiHuM L/25, HO He meHee 3 M OT nepebopku,
0obpalLleHHON K rpy30BOM 30HE. ATO pacCTOAHME MOXET He MpeBbiwaTtb 5 M.

CnepyeT Takke y4umTbiBaTb PaCMofioXeHWe MPUEMHBIX OTBEPCTUA CUCTEMbI BEHTUISILUM
Mo OTHOLLEHWUIO K rPy30BbIM TpybonpoBogam, ra3ooTBOAHLIM Tpybam, a Takke K BbIXIOMHbIM
Tpybam ycTponcTs, paboTalolmx Ha CHMKEHHOM rase.

Permctp MOXeT [ONyCTUTb OTCTYMNEHUS OT yKasaHHbIX TpeboBaHWA CyOOB, KOTOpble
npegHasHavyeHbl [Of19 MEPEeBO3KM TPy30B, He NPEACTaBMSOWMX OMacHOCTUM B OTHOLUEHMU
TOKCUMHOCTW WIMM  BOCMJIAMEHSIEMOCTW, a Takke Ans HebonblMX CcyaoB, Ha KOTOPbIX
HEBO3MOXHO UX BbIMOMHEHWE.

8.3.2 Bce npuvemHble M BbINYCKHble OTBEPCTUSI CUCTEMbI BEHTUMNALMU WU UHblE
OTBEPCTMSI B XUNble W ChyXeOHble MNOMELIEHUS M MOCTbl YNpaBneHUst AOMKHbl ObiTb
obopyaoBaHbl 3aKpbITUSIMKW, 06EecneYBalOLMMIN FAa30HENPOHULIAEMOCTb.

B cnyyae nepeBO3KM TOKCMYHBLIX MNPOAYKTOB, [AOfkHA ObITb NpedycMoTpeHa
BO3MOXHOCTb MNPUBEOEHUS] TakUX 3aKpbiTUN B OENCTBME W3HYTPU YKa3aHHbIX MOMELLEHWNA.
OpaHako npu 3TOM:

.1 TpeboBaHMe O 3aKpbITUM U3HYTPU MOXET HE MPUMEHATLCH K peaKko noceliaemMbim
noMeLLeHnsM, TakMM Kak nanybHble knagosble, knagoBble HA Gake, macTepckue. Takxke aTo
TpeboBaHne  He MpUMEHSIETCA K  MOCTaM  YMNpaBfeHus  TPy30BbIMU  OMnepauusivu,
pacnornoXeHHbIM B Npeaenax rpy3oBON 30HbI;

2 MNPy HamM4MKn LEHTPANM30BaHHOTO YNPaBIieHWs! 3aKpblBaOLWMMKW YCTPOUCTBaMU U3
LEHTPaNM30BaHHOIO MOCTa, YMpaBfeHME UMW U3HYTPU 3alMLLAEMbIX MOMELLEHUA MOXET
He npefycmaTpuBaThbCs;

3 BbIFOPOAKN  OBUraTenen, MOMELLUEHUs1  TPy30BbIX  MEXaHU3MOB,  OTAEreHusi
SNEKTPONPMBOAOB W pyneBbiX MallMH, pacCMaTpuMBalOTCA Kak PedKko  nocellaemble
NMOMELLEHUS, He noanagjawume no4 [AeWCTBME HaCTOsILWEero MnyHKTa W, CcregoBaTenbHo,
TpeboBaHME O 3aKpbITUM 3aKpbiBAOWMX YCTPOWUCTB WU3HYTPU HE NPUMEHMMO K 3TUM
NpoCTpaHCTBaM;
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4 3aKkpblBawwpe  ycTpoMCTBa  OO/MkHbI — 0b6ragaTtb  AOCTATOMHOM — CTEMEHbHo
repMeTudHOCTM. CTanbHble MNPOTMBOMNOXapPHbIE 3acrioHKM 6e3 repMeTUYHbIX  YNIIOTHEHWI
He MOryT CUYMTaTbCH YOOBMETBOPSALWMMUN HAacTOAWLMM TpeboBaHUSM;

5 HecMoTpa Ha TpeboBaHUS HACTOALIEro MNyHKTa, OOMKHbl ObiTb MPegyCMOTPEHbI
cpeacTBa 3aKkpbiTUA NOObIX MPUEMHBIX U BbITSXHBIX OTBEPCTUI BEHTUMALUWU CHapYxXu
nomeweHun corrmacHo 12.1.7 yvactm VIl «Cuctembl un Tpybonposogbl»  [paBun
KraccugukaumMm 1 NoCcTPOMKM MOPCKUX CYOOB.

8.3.3 MMpocTpaHCTBO  BO3AYLWHONO  WMt03a  AOMKHO  UMETb  UCKYCCTBEHHYIO
NPUTOYHYIO  BEHTUNAUMIO K3 rasobesonacHoOro  npocTpaHCcTBa AN MNOAAEepKaHWs
n36bITOYHOrO AaBMEeHUsi MO OTHOLLEHWMIO K ra3oonacHOW 30He Ha OTKPbITOW nanybe.

BeHTnnauma gormkHa obecnevmBaTb He MmeHee 30 oOMeHOB BO3gyxa B 4ac.

8.34 [na cynoB C ycTaHOBKOM  perasndoykauumnm  npuemMHble  BEHTUIMSLMOHHbIE
OTBEPCTMSA, O KOTOpbIX roBoputcHa B 8.3.2, OOMKHbl MMETb YCTPOMCTBA ANS OMCTaHLWUOHHOIO
3aKpbITUst ¢ MocTuka 1 n3 Myro.

8.4 B MawuHHBIX nomeLleHMsAX KaTeropum A, B KOTOpPbIX ra3 WCMNOMb3yeTcs
B Ka4ecTBe TOMMMBa, AOkKHA ObiTb NPegycMOTpeHa aBTOHOMHAsi cMCTeEMa MPUHYOUTENbHON
BeHTUNAUMKN, obecneymBarolias OTCYTCTBME 3aCTOMHBLIX 30H.
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9 rPy30BbIE HACOCHbIE U KOMMNPECCOPHbLIE OTAENEHUA

9.1 py3oBble  HACOCHble N  KOMMPECCOpPHble OTAEeneHns  OOMkHbl  ObiTb
pacrnonoXeHbl Ha OTKpbITOW nanybe W Haxo4uTbCA B Mpedenax rpy3oBOW  30HbI.
OrHecToMKOCTb nepebopok W nanyd a3TMX MNOMELEHUA [OMkHA COOTBETCTBOBATb
TpeboBaHnam 2.4.2 4vactm VI «[lpoTuBonoxapHasi 3awmta» [lpaBun knaccudmkaumum,
npegbsBrseMblM K HACOCHBIM MOMELLEHNSM .

9.2 Ecnn rpysoBble Hacocbl U KOMMNPECCOpbl  NPUBOAATCA B OBWXEHUE
Banonposogamu, npoxoasdwmmun 4depesd nepebopky wnm nanyby, B MecTax npoxoga 4epes
nepebopky wnm nanyby [OmKHbl OblTb  YCTaHOBMEHbl ra3oHENpPOHWLLAeMble  CarnbHUKK
C a(pPeKTMBHOM  CMasKoW  unvM  Apyrve  cpefcTtBa, obecrnevvBalome  MOCTOSHHYHO
rasoHenpoHNL.aemMocTb. [py3oBble HacoCbl M KOMMpeccopbl AOMkHblI ObiTb 060pyAOBaHbI
JaTtyvMkamy TemnepaTypbl CanbHWKOB BaroB, npoxogsummun 4depes nepebopky wnm nanyby,
NOALLMIMHMKOB U KOPMNyCOB HAaCOCOB.

9.3 YCTPOUCTBO rPY30BbIX HACOCHbLIX W KOMMPECCOPHLIX OTAENEHUN [OMmKHO
obecrneuvBatb  CcBOOOAHBIM  OOCTYM  BHWX MNEepcoHana B 3aWMTHOM  odexae U
C ObIXaTernbHbIMM annapatami, a Takke OeCnpensiTCTBEHHYH 3BaKyauuto MNocTpagaBLUMX
B 6ecco3HaTenbHOM COCTOSIHMW. Bce knamaHbl, Mchnonb3yemble Npu rpy30BbIX Onepauusix,
OOIKHbl ObITb AOCTYNHBLI ANA NepcoHana B 3aWMTHON ofexae.
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10 NOCThbI YNMPABJIEHUA IPY30BbIMU ONMEPALUAMMU

10.1 Jobon  nocTt  ynpaBneHns  rpy3oBbIM  OnepauuaMuM  OOSkeH  ObITb
pacrnofnioXxeHbl Ha OTKpbITOM nanyée W  MOXeT HaxoauTbCA B Py30BOM  30HeE.
MocT ynpaBneHus rpy3oBbIMW OMNepaunsMM  MOXET pacronaratbCs B paioHe XUMbIX W
Cny*ebHbIX MOMELLEHNA WNM MNOCTOB YNpaBfieHns npu cobnogeHn crnefyrowmx YCroBuiA:

1 ecrmm nocT  yrpaBfeHus  rpy3oBbIMM  OMepauusMm  paccmaTpuBaeTCs  Kak
razobesonacHoe MNpoCTPaHCTBO;

.2 ecrm Bxog otBedaeT TpeboBaHuaM 1.5.2 vactn Il «TpebGoBaHua Kk obwemy
pacnonoxeHuio» 1M 8.3.1 HacTosLWen 4YacTu, U3 nocta ynpasreHUs rpy3oBbIMU onepauuamm
MOXET MMETbLCS AO0CTYN B BbllleyKa3aHHble MNOMELLEHUS; U

.3 ecrm Bxog He oTtBedaeT TpeboBaHuam 1.5.2 yactm Il «TpeboBaHmss Kk obLemy
pacnonoXeHuo», 13 nocTa ynpaBneHns rpy3oBbIMKU onepauusmMu He OOImKHO ObiTb AocTyna
B BbllleyKa3aHHble MOMELLeHUsl, BO3OyxX03abOpHWKM UK OTBEPCTMS OOSDKHbI OTBEYaTb
TpeboBaHnam 1.5.7 n 1.12 vactm Il «TpeboBaHua Kk oOwemy pacnonoxeHuio» u 8.3.1
HaCcTOsILLE YacTW, a U30MAUMSA OrpaHUYMBaOLLMX TakMe MOMELLEHUSI KOHCTPYKLWA [OrmkHa
ObITb BbINOMHEHA Ha Kracc «A-60».

10.2 Ecnm noct ynpaeneHWs rpy3oBbIMM OnepaumsiMy  paccMaTpuBaeTcsa  Kak
razobe3onacHoe MNPOCTPaHCTBO, CUCTEMa M3MEPEHU NapameTpoB rpy3a, MO BO3MOXHOCTW,
JOIKHa MMETb KOCBEHHYIO CUCTEMY MOKa3aHWN.

KOHCTpYKUMST CUCTEMbI UW3MEPEHMI NapameTpoB rpy3a B Mobom crnydyae [[oOrvkHa
WCKITIOYaThb YTEYKy rasa B MOCT yrpaBlieHNss py30BbIMU onepalusmu.

PasmelleHne  rasoaHanuM3aTtopoB B Mpedenax  Nocta  ynpaereHuss  rpy30BbliMU
onepauusiMu He GyaeT HapywaTb ra3ob6e3onacHOCTVM NPOCTPAHCTBA, €CMNM OHW YCTaHOBMEHbI
B COOTBETCTBMM  C TpeboBaHnammn pasg. 6 yactm VIl «KOHTponbHO-n3meputerbHblie
YCTPOMCTBA U CUCTEMbl aBTOMaTU3aLUN».

10.3 Ecnn noct ynpaeneHus rpy3oBbIMM oMepaumsMu Ha cydax, nepeBo3sALmX
BOCMITAMEHSIOLLMECS TPY3bl, pacCMarpuMBaeTCs KaK rasoornacHoe MpOCTPaHCTBO, MCTOYHUKU
BOCMNMaMeHeHUs1 OOMKHbl OblTb UCKITIOYEHDI.

OnekTpuyeckoe obopygoBaHWe, YCTaHOBIIEHHOE B NOCTax YrpaBreHus rpy3oBbiMU
onepaumsmMu, OOMKHO MMETb XapakTepucTuku, obecnedmBalowme 6e30MacHOCTb  €ro
NCMOMb30BaHUS.
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11 ICNOJIb3OBAHUE TPY3A B KAMECTBE TOIJIUBA

11.1 CXMKEHHBIN MeTaH SIBNSIETCS €OMHCTBEHHBIM TPY30M, Mapbl WM KOHOEHcAaT
KOTOpPOro MOTyT WCMONb30BaTbCsl B KadeCcTBe TOMMMBA B KOTMAX, reHepaTopax MHEPTHOro
rasa, gBuratensx BHYTPEHHEN0 CropaHusi U rasoBbiX TypOuHax.

MalwuHHble noMeleHMst KaTeropum A, B KOTOPbIX Fa3 WUCNOMb3yeTcs B KayecTBe
TONnMBa, [OOIKHbI 00opyaoBaTbCs  YCTPOMCTBaMM OOHapyXeHust rasa, OTBeYalowmmu
TpeboBaHnam pasg. 6 Yactu VIl «KoHTponbHO-n3MmepuTesnbHble YCTPONCTBa».

11.2 TpybonpoBoabl rasoobpa3HOro TOMMMBa He AOSDKHbI MPOXOAUTb Yepes Xurble
N cnyxebHble MOMELUEHMST W NOCTbI YrpaBreHus.

TpybonpoBoabl razoobpasHoOro TonfMBa MOIYT NPOXOAUTb MMM MPOKMaabiBaTbCSA BHYTPU
APYrMX NOMELLEHWNIA, ecrn:

.1 OHM BbINOMHEHbI B BMAEe ABOWHbLIX TpybonpoBoaoB (Tpyba B Tpybe); npu 3TOM
TONNMBO NOAAETCH MO BHYTPEHHeW Tpybe.

MMpoCTpaHCTBO MeXOy KOHUEHTpUYecKMmMu Tpybamu 3amnonHEeHO MHEPTHbIM rasoM nojg
OaBneHneM, MpeBbIaLWMM OaBneHne TOonmnBea.

B cnyyae nageHus [aBneHWss WMHEPTHOro rasa Mexagy Tpybamu pomkHa ObiTb
npegycMoTpeHa curHanmmusauus M aBTOMaTU4YecKOe OTKMIYEeHWe MNo4ayu rasoBoro TOMnvBa
no Tpybonpoeogy;

.2 OHM YCTaHOBMIEHbl B TpyDax WM  KaHamax C UCKYCCTBEHHOM  BbITSKHON
BEHTUNALMEN.

Bos3aylwHoe NpoCTpaHCTBO Mexdy HapYyKHOW WM BHYTPEHHEN CTeHKamu Tpyd u KaHaros
0bopyaoBaHO WCKYCCTBEHHOM BeHTUnsumen, obecneumBarowwern He MeHee 30 0OMeHOB
BO34yxa B vac.

Ecrm cuctema BeHTUNAuMM He obecneumBaeT TpeOyeMoro MoToka BO34yxa, TO AObkHA
ObiTb NpeQycMOTPEHa CUrHarmsaumst U aBTOMaTMYecKoe OTKIIoYEeHMe MNogayn rasoBoro
Tonnmea no Tpybonposogy.

Cuctema BEHTUNAUMM NOOAEPKMBAET AaBIIEHUE HWKE aTMOCCEPHOrO.

[Buratenn BEHTUNSATOPOB pa3MeLUeHbl BHE BEHTUMSILMOHHBLIX TPy Mnn KaHaros.

BeHTUNAUMOHHbIE BbIMYCKHbIE OTBEPCTMS BbiBEOEHbI B MECTa, FOe He MOXET MpPOU30oNTU
BO3ropaHMe B3pbIBOOMACHOW CMECHU ra3oB M BO3gyxa.

MpemHble BEHTUMSAUMOHHLIE OTBEPCTMSI  PacrofiokeHbl TakuMm 00pasoM, 4YToObl
He ObIfio 3abopa rasa UM CMecu rasa U Bo3ayxa B CUCTEMY BEHTUMSALUN.

BeHTunauma pgencTtByeT Bcerga, korga no TpybonpoBoaoy ModaeTcs rasoobpasHoe
TOMMMBO.

MpeoycMOTpeHO MOCTOSIHHO OEeUCTBYylOWEe YCTPOMCTBO, onpefensiowee  yTeykn U
npekpawjaloliee nogady rasoobpasHoro TOMnMBa B MAlMHHOE MOMELLEHNE B COOTBETCTBMU
¢ TpeboBaHuamn 11.10.

BbITspkHOM  BEHTUNATOP ANd  TaKOro KaHama YCTaHOBMEeH Tak, 4ToObl nogaya
ra3oobpasHoro TOM/MBa B MalULMHHOE TMOMeELLeHMe Morfla ObliTb  OTKIYEHa, ecrm
Tpebyembii NOTOK BO3AyXa HE YCTAHOBMEH WM HE NoagepHuBaETCs.

OnekTpuyeckoe obopydoBaHMe, pa3MellaeMoe BHYTPUM [OBOVHbIX Tpyd wnm kaHanos,
OOIMmKHO ObITh UCkpobesonacHoro Tuna;

3 noMelleHnss  ONOKOB  KramaHOB  JOMMKHbI  COOTBETCTBOBATb  CriedyHOLLMM
TpeboBaHUAM:

.3.1 ObITb ra30HENPOHMLAEMbIMW MO OTHOLLEHMIO K OPYTMM 3aKPbITbIM MOMELLEHMSM;

.3.2 obopyanoBatbcs BeHTUnsILmMen cornacHo 11.2.2;

3.3 OblTb  CNOCOOHBIMM  BblAEPXMBATL MaKCMMarnbHOe M30bLITOYHOE [aBlieHuE,
BO3HMKAKOLLEe B Crlydae paspyleHusl rasoBoM TpyObl, 4YTO [AOIPKHO MOATBEPKOATLCS
COOTBETCTBYOLMMN pacyeTamy C y4eTOM YCTPOWCTBA BEHTUNALMMN.
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11.3 Mpy nosiBNeHnM yTeuvkn rasa nogadva rasoobpasHoro TonymBa AOipkHa ObiTb
npekpaweHa [do Tex nop, noka yredyka He byger oOHapykeHa UK ycTpaHeHa.
CooTBeTCTBYIOLME WHCTPYKLUMU [OOMKHbI HaxOAWTbCA Ha BUOHOM MeCcTe B MalMHHOM
noMeLLeHUNn.

11.4 [BorHble  TpybonpoBoAbl WM KaHamnbl  C UCKYCCTBEHHOM  BbITSXKHOW
BEeHTUNAUMEN, npefHasHavyeHHble Ana TpybonpoBodoB ra3oobpasHOro TOMMMBA, AOMMKHbI
3aKaH4YMBaTbCHA Y BEHTUNALMOHHOIO pacTpyba unu waxTtbl, yKasdaHHbix B 11.5.

115 Ona pairioHOB pacnonoxeHnsa raHueB, KnanaHoB M T.N., a Takke Ans
TpyGONpOBOAOB MOJayvM rasa B MecTax pasMmelleHns noTpebutenen rasa, [OmkHbl GbiTb
npegycMoTpeHbl BEHTUMSALMOHHBIA pacTpyb unn waxra.

Ecnm  BEHTMNAUMOHHBLIN  pacTpy® unM  waxta He obCnyKMBalOTCA  BbITSXHbIM
BEHTUIMATOPOM, Kak ykaszaHo B 11.2.2, oHM OOrkHbl ObiTb 000pPYAOBaHbI CUCTEMOWN BbITAXHOM
BEHTUNAUUN N HENPEpPbIBHO AEWCTBYIOLMM rasoaHanM3aTtopoM And OOHapyXeHUsS YTeYku K
npekpawleHmsa nogavn rasoobpasHoro TOMMMBa B MALUMHHOE MOMELLEHNEe B COOTBETCTBMU
¢ TpeboBaHuam 11.10.

BbITSDKHOM BEHTUNATOP [OMKEH OblTb YCTaAHOBMEH TakMM o06pasoMm, 4TOObl nogaya
rasoobpas3Horo TonmMBa B MALMHHOE MOMELLEHWE MOrfa ObiTb OTKMOYEHa, eCnv BhbITSKHAS
BeHTUNAUMA He obecneymBaeT Tpebyemoro noTtoka BO3gyxa.

BeHTUnAuMoHHbIN pacTpy® mnmn waxta OoimkHbl OblTb YCTAHOBMNEHb!I MM CMOHTUPOBAHbI
Takum obpas3om, 4ToObl BEHTUNMMPYEMBIA MOTOK BO34yxa MOr MPOXOAUTb Yepe3 YCTaHOBKY,
UCMOMb3YIOLLYI ra3oobpasHoe TOMMMBO, WM yAAnATbCA B BEPXHEW 4YacTWM BEHTUMSLMOHHOIO
pacTpyba nmun waxrbl.

11.6 Kaxgass ycTtaHoBKa, ucnonb3ylolwaa rasoobpa3Hoe TONMBO, AOmkHa ObiTb
cHabxeHa Tpemsi aBTOMaTW4ECKW AEeNCTBYIOLMMW KranaHamu. [1Ba M3 HWX AOMmMKHblI ObiTb
yCTaHOBIEHbl MOcneaoBaTenbHO B TpybonpoBode ra3oobpa3HOro TOMfmMBa, MAOYLWero K
yCTaHOBKe, a TpeTun — Ansg oTeBoda rasa (BeHTUnauMM) M3 TOW 4YacTu Tpybonposoa
rasoobpasHoro TOMMMBa, KOTOpas pacrnofnoxeHa Mexay ABYyMA — nocregoBaTenlbHO
YCTAQHOBMEHHbIMW  KranaHamum B 6e3onacHoe  MeCTO Ha  OTKPbITOM  BO3AyXe.
MepekpbiBaome knanaHbl AOMKHbI 6bITb 06OpyAOBaHbl cpegcTBaMu And NpuUBedeHUsa UX B
paboyee coOCTOAHME BPYYHYHO.

KnanaHbl gOmkHblI ObITb YCTPOEHbI Takum 06pa3omM, 4Tobbl HapylleHne HeobxooMMon
NPUHYOUTENBHOW TAM, MOTeps nnamMeHu Ha (opcyHKax KoTna, HeHopMarbHoe OaBreHve B
TpybonpoBoaax nogadnm razoobpasHoro TOMMMBa MMM BbIXOL U3 CTPOs KnanaHa ynpasrieHus
C apaBnMYyeckMMm  MNpPUMBOAOM  MpMBENM K aBTOMaTUY4ECKOMY  3aKpbiTMIO  OBYX
nocriegoBaTtenbHO YCTaHOBMEHHbIX KNamaHoB rasoobpasHoro TonnveBa M aBTOMAaTUYECKOMY
OTKPbIBAHUIO BEHTUISILMOHHOMO KrlanaHa.

OavH w3 [AByX 3aropHbIX KfanaHoB M BEHTUMSALMOHHBIA KnanaH MoryT ObiTb
obbeavHeHbl B 0O0WEeM KknanaHHOM ©Ornoke, YCTPOEHHOM TakuMm 00pasoM, 4YTobbl Mpu
BO3HMKHOBEHMM OOHOMO M3 YKa3aHHbIX YCMIOBUMA MOTOK K YCTAHOBKE, WCMOMb3YHOLLEN
rasoobpasHoe TOMMBO, ObiN NEPEKPbIT, @ BEHTUNALMS OTKpbITa.

B nomeweHun, roe pasMelialTCsl HECKONbKO MOTpebuTenen, npekpalleHne nogayu
TOMNMBA K OOHOMY M3 HMX HE OOIDKHO HapylwaTb nogayun ra3oo0pas3Horo TonmmBa K APYrvM.

11.7 ["MaBHbIN ra3oBblli  KfamaH  ans razoobpasHoro  TonnmMBa  OOJDKEH
YCTaHaBNMBaTbCS BHE MalUMHHOIO nomelleHnsl. OH JO/mkeH aBTOMaTMYECKU 3aKpbiBaTbCS
npu:

OOHapy>XeHNM YTEYKM ra3oBOro TOMSMBA;

HapyLleHun YCroBui, ykasaHHbix B 11.2.1;

PekomeHayeTcsi, 4TOObl [NaBHbIA ra30BbIN KranaH aBTOMATUYECKU 3akpbiBarcs npu
cpabaTbiBaHUM ra3oBblX KrlanaHoB, yKasaHHbIX B 11.6.
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11.8 HomkHa ObITb nNpegycMOTpeHa Mojada  MWHEPTHOro rasa W - gerasauums

TpybonpoBoga TOM YacTM CUCTEMbl ra3000pas3HOro TOMMMBA, KOTOpasi pacrorioxeHa
B MAaLLMHHOM MOMELLEHUN.

11.9 Mpvem BoO3oyxa QAONA CUCTEMbl BEHTUNAUUMM U €ro  BbINYCK  OOMMKHbI
OCyLLeCTBNATbCA B 6e30nacHOM MecTe.

11.10 Cuctembl obOHapyxeHus rasa, ykasaHHble B 11.2 n 11.5, gomkHbl nogaBaTb
curHan npu poctwkeHun 30 % HwxHeEro npegena BOCMMAMEHAEMOCTM M npekpawatb
nogayy rasoobpasHoro TONMMBa B MalUMHHOE MOMELLEHWE Mpexae, Yem KOHUEeHTpauus rasa
pocturHer 60 % HwxHero npegerna BocnnameHsiemocTn. KapTepbl ABuraternen BHYTPEHHEro
cropaHusi, paboTalolmx Ha rasoobpasHoOM ToMMMBE, [OOSMKHbI  MMETb  YCTpOWCTBa
CUrHanmusauum, YCTaHOBMEHHble Ha cpabaTbiBaHMe [0 [OCTUXKEHUS  KOHLleHTpauumewn
3HayeHuss 100 % HwxHEro npegena BOCMNAMEHSIEMOCTH.

1111 Bce anemeHTbl cuctembl razoobpasHoro TonnMBa LOSMKHbI UMETb 0fobpeHuve
PerncTpa.

11.12 TpybonpoBoabl nogayn rasa B MAalLMHHBIX MOMELLEHUAX [OOMMKHbI OTBeYaTb
TpeboBaHnam 13.12 vactm VIl «Cuctembl n Tpybonposogbl» [MpaBun knaccudmkaumm u
pasg. 2 n 12 HacTosiwen 4acTu B TOW Mepe, B KaKOM OHU MpuMeHuMbl. TpybGonpoBoAbl
OOMKHbl  MMETb  CBapHble  COeauHeHusl. YyacTkm  TpybonpoBOoAOB  Mogjayn  rasa,
He 3aKIMYEHHbIE B BEHTUMSALUMOHHbIE TPYObl MM KaHambl cormacHo 11.2 1 pacnofiokKeHHble
Ha OTKpbITOM nanybe BHE T[Py30BOrO pavioHa, LOIPKHbl WMMETb CThIKOBbIE COEOMHEHUS
C NorHbIM nposapomM u noasepratbcs 100 % paguorpadmyeckomy KOHTPOSHo.

11.13 Ecnm nepeBo3nMbIN  ra3 MCMNOMb3yeTCsl B KadyecTBe TOMMMBA, Ha CydHe
AomkHa O6bITb yCTaHOBKA ANS NPUIOTOBMIEHUS rasza U eMKOCTU NS ero XpaHeHus.

11.13.1 Bce obopygoBaHue [fns MPUroTOBMIEHWSI rasa (HarpeBaTenu, KOMMPEeCCcopsbl,
UNbTPLl M T.M.) U EMKOCTU ONA ero XpaHeHWs OOIkHbl pasmewaTbCA B rPy30BOW 30HE.
Ecrm  obopygoBaHne  HaxoguTCs B 3aKpbITOM  MOMELUeHUW, AOIMKHbl  BbINOMHATLCS
TpeboBaHna 3.1 4vactn V «llpoTmBonoxapHaa 3awmrar», 8.1 HacToswewn 4actu u pasg. 6
yacTtu VIl «KoHTponbHO-u3mMepuTenbHble YCTPOWCTBa W CUCTEMbI aBTOMaTU3aLUny.

11.13.2 Komnpeccopbl AOMKHbI OCTaHaBNMBaTbCHA aBTOMAaTMYECKM [0 cpabaTbiBaHus
BaKyyMHbIX MpegoxXpaHuTerbHbIX KrlanaHoB eMKOCTEN.

OomkHbl  6GbITE  NPegycMOTPeHbl  YCTPOMCTBaA AN AUCTAHUMOHHOW — OCTaHOBKU
KOMMNPEeCCOPOB U3 NErkogoCTYNHOro MecTa, a Takke M3 MalMHHOro OoTAeNeHus.

Komnpeccopbl OOMmiHbI UMETb YCTPOMCTBO ANA aBTOMaTUYECKOW OCTaHOBKW B Cry4yae
cpabaTbiBaHWsi aBTOMAaTUYMECKMX MepekpbiBalOWMX KranaHoB, YyKasaHHbix B11.6 u 11.7.
OTu KnanaHbl OOMKHbI MMETb BO3MOXHOCTb WX BO3BpaTa B paboyee COCTOSHME BPYYHYIO.

Komnpeccopbl 06beMHOrO Tuna [oSbkHbl ObiTb 0BOpyooBaHbl  NpesoXpaHUTEnbHbIMU
KranaHamu, coeMHEHHbIMU CO CTOPOHOM BcCacbhiBaHWs Kommpeccopa. [lpegoxpaHuTernbHble
KranaHbl  OOMKHbI  WUMETb  TaKyld MPOMYCKHYH  CMOCOOHOCTb, 4YTOObI Mpu  MOGbIX
obcToaTenscTBax paboyee AaBneHne He MoOrmo ObiTb NpeBbileHo 6onee yem Ha 10 %.

11.13.3 Ecnn rpetowaa cpega, ucnonb3yemMas And  McnapeHus wunv  nogorpesa
rasoobpa3Horo TOMnMBa, BO3Bpall@eTcss 3a npedenbl  [Py3OBOM  30HbI,  crieayet
npeaycMoTpeTb [era3auloHHYI0 €eMKOCTb, PachOfOXEeHHY0 B rPy30BOM pavioHe, B KOTOpPbLIN
B Hayare AopkHa NocTynaTh rpewowas cpega. B pgerasauunoHHONM eMKOCcTW AOMimkHbl ObiTb
npenycMoOTPeHbl CpefcTBa ANs ObHapyXeHWst rasa M nogadyM COOTBETCTBYHLLEIO CurHana
TpeBorn. BbixogHOEe BEHTUNALMOHHOE OTBEPCTUE EMKOCTM  OOSPKHO — pacnonaraTbCs
B 6e3onacHOM MecTe 1 ObiTb 060OPYO0OBaHO NSlaMenpepbIBaTenemM.

11.14 KoTnbl, ucnonbayowme rpy3s B KayecTBe TOMNMNMBA, AOMKHbI COOTBETCTBOBATb
crnegytoumm TpeboBaHUsIM.

11.14.1 Kaxablin KoTen AOShkeH MMETb OTAENbHYH BbITSKHYHO LUAXTY.

11.14.2 Tonka KoTna pf[orpkHa WMETb opMy, NPEeAoTBPALLAOLLY0 BO3MOXHOCTb
obpas3oBaHUSA 3aCTOWMHLIX 30H, B KOTOPbIX MOXET CKannmBaTbCs ras.
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11.14.3 Tono4yHoe YCTPOMCTBO OOIPKHO MO3BOMATL CxUratb HedrenpoaykTbl U MeTaH
Kak no oTaernbHoCTW, TaK U OOHOBPEMEHHO.

MepekntoyeHne ¢ razoobpas3HoOro TOMMMBA Ha XMOKOE He AOMMKHO Bbi3biBaTb M3MEHEHUS
pexuma paboTbl KOTna.

[[@30TONOYHOE YCTPOMCTBO [JOIPKHO ObiTb 006O0OpyQOBaHO 3ananbHOM  (POPCYHKOW,
paboTarolen Ha Xugkom Tonnmee.

TonoyHble yCTpoMCTBa OOMMKHbI WMMETb ONOKMPOBKY W HE OTKMIOYaeMylo  3almTy,
ykasaHHble B 5.3.2 — 5.3.4 yactn X «KoTnbl, TennoobmeHHble annapatbl U cocydbl noA
pasneHnem» [lpasBun knaccudgukaumu.

11.14.4 Ha kaxgon Tpyb6e nogsoga ra3zoobpasHoro Tonnmea K OpCyHKe AOSmKeH ObiTb
NpeaycMOTPEH PYYHOU NepeKkpbIBalOWMIN KriarnaH.

HomkHa ObITb NpeaycMoTpeHa NpoayBKa ra3oBbiX TPYOONPOBOAOB, BeAyLLMX K hopcyHKamMm,
npv NOMOLLM MHEPTHOrO rasa unn napa npu HepaboTtaroLen opcyHKe.

11.145 VYcTpowncTBa perynMpoBaHud, 3awmtbl, OMOKMPOBKM U1 CUrHaNU3aLum
aBTOMATUYECKMX TOMOYHbIX YCTPOWCTB AOIMKHbI YAOBNETBOPATH TpeboBaHusaMm 4.3 yactu XV
«ABTOMaTM3aums» NMpasun knaccudmkalmm.

11.15 Ocobble TpeboBaHUA K ABUraTeniaMm BHYTPEHHEro CropaHusi, pabotaroLmm
Ha ra3oobpasHom Tonnuee.

[ByxTONnMBHbIMM ABUratensaMu SBASKOTCA Takue ABuUrateny, KOTopble WCNOMb3YHT
rasoobpasHoe TOMMBO (C BOCMMAMEHEHWEM XWOKUM TOMSMBOM) W >KMOKOE TOMJIMBO.
Mog »MOKUM TONMMBOM MOHMMAIOTCA Kak OUCTUNNMPOBaHHbLIE, TakK U TshKernble copTa TOnnuBea,
BKMoYas MasyT. [as3oBbiMW OBUraTensaMm SABMAAKTCA ABUratenu, MCnomnb3ylowme ToNbKo
razoobpasHoe TonnmBeo.

11.15.1 YcTponcTteo.

11.15.1.1 Ecrm ra3 nogaetcs B BMOE CMECUM C BO3OYXOM 4epe3 OOLMI KOSSEKTop, TO
nepes Kaxgow M3 rorioBOK UMNMHOPOB AOMMKeH ObiTb YCTAHOBMEH nNramesajepxvBaroLpii
KranaH.

11.15.1.2 Kaxagbin gsuratens AOMKEH MMETb OTAENbHbIA TPyOOnpoBO4 rasooTBOAHON
CUCTEMBI.

11.15.1.3 dopma TpybonpoBoda ra3o0TBOOHOW CUCTEMbI [OMPKHA MPEnATCTBOBATb
nobomy CKOMMeHMIo HecropesLLero rasoobpasHoro Tonnmea.

11.15.1.4 KonnekTopbl BMYCKHbIX OTBEpPCTMI AONA BO34yxa, NPoAyBaeMble Kamepbl M
KapTepbl JOmKHbI 6bITb 060pYAOBaHbI COOTBETCTBYIOLLMMM CUCTEMaMKU COpoca AaBneHus, ecnm
ABuratenn He CKOHCTPYMPOBaHbl Afs BblAepKMBaHUS HanbombLLUEro AaBrfieHUs, BO3HMKAIOLWEro
BCreAcCTBME BOCMNNaMeHeHWs yTedek ra3a. BbixogHble oTBepcTusi cuctem cbpoca gaBneHus
OormkHbl 6bITh BbiBeAEeHbl B 6e30nacHOe MeCcTo ¢ TeM, YTOObI HEe NPUYNHUTL Bpeaa nepcoHarty.

HomxHa ObiITb npegycmoTpeHa yaobHasi cuctema cbpoca [aBneHust M3  BRYCKHbIX
KONMeKTopoB BO34yxa, NPOAYBOYHLIX MNPOCTPAHCTB W BbLIXSIONHOW CUCTEMbI, €CIU OHU He
paccuuTaHbl Ha Havxyglme crnyydan m3bbITOYHOro AaBrieHUsl M3-3a yTedeK BOCMIaMEHSeMOro
rasa wm 3TO OnpaBOaHO KoHuenuuen 6esonacHocTu papuratend. [logpobHas oueHka
NOTEHLNANbHOM OMacHOCTM M3ObLITOYHOrO AaBrieHMsl BO BMYCKHbIX KOMMEKTOpax BO34yXa,
NPOOYBOYHbBIX MPOCTPAHCTBAX M BbIXIOMHOW CUCTEME [OSTkHA ObiTb NPOBEAEHA U OTpaXeHa B
KoHuenuun 6esonacHocTn asuratens. [NpegoxpaHuTenbHble KnanaHel OT B3pbiBa B KapTepe B
COOTBETCTBUM C TpeboBaHusiMu npaeBuna 27.4 rmassbl lI-1 COJIAC ¢ nonpaBkaMu, BHECEHHbIMU
pesonoumnamm MO po MSC.436 (99), cunTtaloTca npurogHbiMyM AN paboTbl ABuratensi Ha
rase. [ns gBuratenein, He nognajawumx nog OENCTBME yKa3aHHOrO npasuna, Heobxoammo
NpoBecTU NOAPOOHYI0 OLEHKY MNOTEHUMarbHOM OMacHOCTM CKOMMEHUs TOMIMBHOMO rasa B
KapTtepe.

11.15.1.5 Kaxgbin gsuratens [[ommkeH ObiTb 00OpygoBaH cucTeMamMu ra3ooTBOAa,
He3aBMCUMbIMU OT APYr1X ABUratenen, Ans kapTepos, NOA40HOB Y CUCTEM OXMaXaeHus.
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11.15.2 O6GopyaoBaHWe 3aKuraHus.

11.15.2.1 o nogaym raszoobpasHoro TOMMMBa OO/MKHO ObiTb MPOBEPEHO Haanexallee
OYHKLMOHNPOBAHME CUCTEMbI BMNPbICKA XUAKOro TOMMMBA A8 KaXaoro Asuratens.

11.15.2.2 [na pgBuratenen C UCKPOBbIM BOCMSIaMEHEHMEM B Cllydae, €cnm cucTema
MOHUTOPWHra paboTbl ABUraTens He obHapyXuna 3axuraHns 3a XapakTepHbI ANns asuraTens
nepvog BPEMEHU MOCNe OTKPbIBaHWS KranaHa nogayn rasoobpasHoro Tonmmea, nogada
JorkHa ObiTb aBTOMaTMYeCKM MpepBaHa, a AEeUCTBMSA MO 3anycKy ABuratens npekpalleHbl.
Heobxogmmo yb6eamntbcsa B TOM, 4TO ftobas CMeCb HECropeBLUEro rasa yaareHa M3 CUCTEMbI
BbInycka.

11.15.2.3 [Ina AByxTOM/MBHbLIX ABuratenen, o06opyaoBaHHbIX CUCTEMOW  BripbiCcKa
XMOKoro  TonfmMBa 4N 3axuraHus,  gosbkHa  OblTb  MpegycMOTpeHa  cucTema
aBTOMAaTMYECKOro  MEPEKNOYMEeHNss crasa Ha »xugkoe  TonmBo,  obecnedmBarolias
MVHUMarbHOE W3MEHEHWE MOLLUHOCTM ABUraTens npu nepeknovyeHuu.

11.15.2.4 B cnyyae HeycTomumBon paboTbl Auratenen, obopydoBaHHbIX, KaK yKaszaHo
B 11.15.2.3, npu cxuraHum rasoobpasHoOro TOM/MBa, OBUratenb AOIKEH aBTOMAaTUYECKM
NepPEeKNioYNTLCS Ha pexum paboTbl Ha XWOKOM TOMMBe.

11.15.3 bBesonacHOCTb.

11.15.3.1 B npouecce ocTaHOBKWM OBuratens nogada rasoobpasHoro TornnvMBa OOPKHA
ObITb aBTOMATMYECKN NpeKpaLleHa A0 NpeKpalleHnsa paboTbl UCTOYHUKA 3aXKUraHus.

11.15.3.2 [JomkHbl ObITb NpegycMOTPEHbl CpeacTBa ANl TOro, 4ToObl OO0 Hadvana
npouecca 3axuraHusi B CUCTEME BbIXIOMHbIX a3oB ObiNo obecneyeHo OTCYTCTBUE
HECropeBLLEro ra3oobpasHoro ToMnsvBa.

11.17.3.3 MasooTBOAbLI M3 KapTepoB, MNOAAOHOB, MNPOAYBAaEMbIX KamMep W CUCTEM
OXNaXOEHUA LOIPKHbI ObiTb ODOOpyaoBaHbl cpedcTBamMy oObOHapyxeHusi rasa (cm. pasg. 6
yactn Vil «kKOHTPONbHO-3MepuTesibHble YCTPOUCTBA»).

11.17.3.4 KoHCTpykumen pgeuratenss pJorpkHa ObiTb nNpegycMoOTpeHa  BO3MOXHOCTb
HEeMNpepbIBHOTO CJIeXeHNA 3a BO3MOXHbLIMW WCTOYHMKaAMK BOCMIAMEHEHUA BHYTPU KapTepa.
Mpnbopbl, yCTaHOBIMEHHbIE BHYTPU KapTepa, LO/PKHbI OTBevaTb TpeboBaHuaAM pasg. 2
yactn VIl «BnekTpnyeckoe obopyagoBaHue».

11.17.3.5 JomkHO ©ObiTb NPEeayCMOTPEHO CPeAcCTBO CNEXeHus U oBHapyXeHus
HEMoNHOro CropaHna WM nNponycka 3axuraHusl, pesyrnbTaTOM KOTOpbIX MOXeT CTaTb
nornagaHue HecropeBllero rasoobpasHOro TOMfMBa B BbIMYCKHYID CUCTEMY B Xode
akcnnyataumm. B cnyvyae oOHapyxeHusi 3TOro nogadya rasoobpasHoro TonnMBa AOSDKHA
ObITb npekpaweHa. [Npubopbl, ycTaHaBMBaeMble B CMCTEME BbIMyCKa, OOSDKHbI OTBeYaTb
TpeboBaHuaM pasg. 2 Yactu VIl «OnekTpndeckoe obopyaoBaHuey.
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12 UCMNbITAHUA

121 McnbiTaHMA KOMMNOHEHTOB TPYOONPOBOAOB M HAcoOCOB A0 YCTaHOBKW Ha
cyaHe.

12.1.1 KnanaHbl.

12.1.1.1 WcnblTaHmss  KnamaHoB  cuUCTeM  TpybonpoBooOB  AOMKHbI  OTBeYaTb
TpeboBaHnam 21.1 vactn VII «Cuctembl n Ttpybonposodbl» [lpaBun knaccudmkauum.
Kpome Toro, ans apmatypbl KnanaHoB rpy3oBOW cucTeMbl M TpybonpoBogoB, COAepXalmx
npu SKcnnyaTauuy rpys unv napbl rpy3a, AormkHbl ObiTb NPOBEAEHbl TUMOBbLIE U NPUEMOYHBbIE
McnblTaHWs, Kak 3To ykasaHo B 12.1.1.1.1 n 12.1.1.1.2.

12.1.1.1.1 TwnoBble UCMbITaHNS KOMMOHEHTOB TPyOONpoBOAOB.

12.1.1.1.1.1 Kaxxgbln TN KfanaHa, npefHasHayYeHHbln Afs  UCMonb30BaHus  Mpu
paboyen Temnepatype Hwke —55°C, porkeH ObiTb O04OOpPEHHOr0 TunNa M NPONTWU npoueaypy
TUMNOBbIX WUCMbITAaHWA. TUMNOBbIE WUCMbLITAHUSA [OfS BCEX KranaHoB [AOMkHbl NPOBOAUTLCS
B MPUCYTCTBUM MHCNeKkTopa PerMctpa u  [omkHbl  BKMAOYaTb MPOBEPKY paboTbl  npu
TeMmnepatype He MeHee MUWHUMarbHOW pacHeTHOW TemnepaTtypbl U OaBNEHUN He HUXe, Yem
MakCcuMMarnbHoe pacyeTHoe pfaerneHue. [lponyckHas CAOCOOHOCTb NPeAOXpaHUTENbHbIX
KnanaHoB, nognajalumx nog Aencteve  3.16, pomkHa ObiTb  cepTudmuMpoBaHa
AoMuHuCTpaumen wmm  Permctpom, JOencTByloLMM OT ee WMeHu. [na  gpyryx  Tunos
KranaHoB, npousBoauTENb [OSDKeH cepTumumnpoBaTh rMApaBNMYecKne XapakTepucTUKu
KranaHoB Ha OCHOBaHWM WCMbITAHWW, MPOBEAEHHbLIX B COOTBETCTBUM  C MPU3HAHHBIMK
CTaHgapTamn. TunoBble WUCMbITAHUS OOMKHbl  BKMAOYATh  MMAPaBMYECKOEe  UCMbITaHWe
Kopnyca knanaHa pAasrieHneM, paBHbIM 1,5 pacyeTHOro AaBfeHus, a TaKke KPUOreHHble
UCMblTaHUs, BKIIOYaowee (YyHKLMOHAMNbHYIO MNpPoBepKY paboTbl WM MNpPOBEpKY AaBneHus
cpabaTtbiBaHWa npegoXpaHuTenbHbIX  KranaHoB. [ononmHWTEnbHO ANnsa  BCEX  KhanaHos,
KpomMe npefoxpaHuTernbHblX, AofmkHa ObiTb MpoBepeHa repMeTUYHOCTb MNpU  AaBrieHuw,
paBHOM 1,1 pacyeTHOro AaBreHus.

Mpy TMNOBBLIX UCMbITAHUAX:

A Kaxgbl 13 TUNoOpasMepoB KNanaHoB AO/mkeH ObiTb MOABEprHyT WCMbITaHUAM Ha
repMETUYHOCTL MpU  pa3HOHanpaBfieHHOM MOTOKE W pasHbIX TemnepaTtypax BO BCEM
AuvanasoHe 3HadeHW paboyero AaBrieHUsl, U3MEHSIOLLEroca Yepes WMHTepBarnbl, BMAAOTb A0
HOMWHaNbHOTO pac4eTHOro AaBreHusd KrnanaHa. B xoge ucnbiTaHuid LOMKHO NpoBepsThCA
yaoBneTBopuUTENbHOE (PYHKLMOHMPOBAHWE KnanaHa;

2 pacxopn UM NPOM3BOAUTENLHOCTL  JOIDKHbLI OblTb  CcepTUMUMPOBaHbI
B COOTBETCTBUM C MPU3HaHHbLIM CTaHOApPTOM AN Kaxaoro M3 TUnopa3mMepoB KranaHos;

3 NOABEpXEHHbIe OEWCTBUIO [AaBfEHUA KOMMOHEHTbl OOSTkHbl OblTb  UCMbITaHbI
JaBneHneM, COCTaBMAWLMM MO MeHbLLen mepe 1,5 pacyeTHoro; n

4 ANa  KNanaHoB aBapuMHOrO  OTKIYeHUst cucTembl ESD, M3rotToBneHHbIX U3
MaTtepuanoB C Temnepatypon nnaeneHus Hwke 925 °C, TunoBble WCMNbITAHWUS OOIDKHbI
BKMOYaTb UCMbITaHMe Ha orHectomkocTb. K knanaHam ESD c getanamm u3 matepuarnos
C TeMmnepaTypon nnaeneHuss Hwke 925 °C  He OTHOCATCHA KranaHbl, B KOTOPbIX Takue
MaTepuarnbl UCMNOSMb3YHTCA TOMbKO B KOMMOHEHTax, MOSIOMKa KOTOPbIX HE MOXET NPUBECTU K
HapyLLEHNI0 TrepMETUYHOCTM KOopryca KramaHa WNnM MrAoTHOCTU ero 3anupaHus, Hanpumep,
pe3nHOBOE MOKPbITUE PYKOSITOK.

12.1.1.1.2 TlpnemMo4Hble UCMNbITaHUS.

12.1.1.1.2.1 Bce knanaHbl [AOO/ikHbl OblTb  WCMbITAHbl B NPUCYTCTBUM  MHCMNEKTOPA
Pernctpa Ha cTeHge w3rotoButens. O6d3aTenbHoe MpUCYTCTBME MHCMNEKTOpa  Ans
N30NMPYIOLLMX MaHOMETPOBbLIX KManaHoOB HOMUHamNbHbIM - AuMaMeTpom He 6onee 25 MM
He TpebyeTca. WchblTaHMa OOMKHbI  BKMOMaTb  rMApaBiMYeckoe WUCMbiTaHue  Kopnyca
KnanaHa AasrieHuem, paBHbiM 1,5 pacyeTHOro gaBneHus Ans BCeX KranaHoB, NPOBEPKY Ha
NMOTHOCTb ceffla M LWTOKa KranaHa JaBneHveMm, paBHbiM 1,1 pacyeTHOro AaBneHus Ans
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BCEX KfanaHoB (KpoMe nNpedoXpaHUTEmbHbIX), a Takke KPUOreHHble  UCMbITaHus,
BKSOYaKOLWMe yHKLMOHarbHY0 NPOBEPKY M NPOBEPKY MMOTHOCTM He mMeHee 10 % knanaHoB
(KpoMe npenoxpaHuUTEnbHBLIX) KaXaoro TunopasMepa, €CnvM OHW  npedHasHadeHbl  Ans
paboThl npu TemMmneparype HVXKe -55°C. [aBneHne OTKPbITUS Kaxgoro
NPeaOXpaHUTENBHOMO KranaHa AOrrkHO ObITh NpoBepeHO npu Temnepatype +25+10 °C.

Kak anbTepHatmBa, ecim  Toro  TpebyloT  COOTBETCTBYIOLLME  WU3rOTOBUTENN,
OCBMAETENLCTBOBAHME KranaHOB MOXET ObiTb BbIMOMHEHO MpPU YCIOBWW, YTO:

A KnanaHol ogobpeHbl B COOTBETCTBUM C TpeboBaHmamm 12.1.1.1.1 ans KnanaHos,
npegHasHavYeHHbIX Ans paboTkbl Npu Temnepartype Hwke —55 °C;

2 Ha npeanpuaTum nencreyet npu3HaHHas cuctema KayecTBa,
cepTndmumpoBaHHaa Pernctpom u nogrexawiass Nepuogndyecknm npoBepKam;

3 nporpaMma ynpaeIieHMs1 KadecTBOM Mpeanpuatms  copoepxut TpeboBaHMs O
NPOBeOEHNN MOPABNMYECKMX MCMbITAHMI KOpryca KaOoro KranaHa [OaBleHWEM, pPaBHbIM
1,5 pacuyeTHOro gaBrieHuss M MPOBEPKM Ha MIOTHOCTb Ceden M LUTOKOB KranmaHoB (Kpome
npegoxpaHuTenbHbIX) AaBreHveMm, paBHbiM 1,1  pacyeTHOro [faBreHus npu  paboyen
Temnepatype. [aBneHne OTKPbITUS KaxOoro npeoXpaHUTENbHOro KramaHa AOMmKHO ObiTb
nposepeHo npu Temnepatype +251+10 °C. CeepeHusi 00 WCMNbITAHUAX LOPKHbI XPaHUTLCS
N3roToBUTENEM;

4 KpUOreHHble ncnblTaHns KranaHoB (kpome npesoxXpaHnNTESbHbIX),
npegHasHavyeHHblX  Ans  paboTbl  Mpu  Temnepatype Hwke —55°C,  Bkmovawowme
OYHKLMOHAmNbHYIO MNPOBEPKY W MpoBepKy MfoTHOCTM He MeHee 10 % KnanaHoB KaXKaoro
TUnopasmepa, BbINOMHEHbI B NPUCYTCTBUM MHCMeKTopa Peructpa.

12.1.2 CunbdoHHbIE KOMMEHcaTopbI.

12.1.2.1 CwunbdoHbl  Kagoro Tuma, WCMonb3yemble B IPY30BOM  TpyOonpoBoae,
pacnoroXeHHOM BHe TpPy30BOM €MKOCTM W, ecnm TpebyeTcsl, BHYTPU HUX, OOSDKHbI ObITb
NoABEPrHyThbl CreayloWwMM TUMNOBbBIM UCHbITAHUSM:

A 3fieMeHT cunboHa, He NOABEPrHyThIM NpeaBapUTENbHOMY  CXaTU,  AOSDKEH
ObITb UCMbITaH AaBrieHVWEeM, MPEBLILLAIOWLMM pacyeTHOE He MeHee 4YyeM B 5 pas, B TedeHue
He MeHee 5 MUWH, 6€e3 NosiBreHMs paspbiBa;

.2 TWMNOBOE pacLUMpUTENbHOE COeauHEHWe CO BCen apmaTtypor (dnaHubl, CBs3MW,
LapHMPbl) OOMMKHO ObITb WUCNbITAHO OaBMNEHMEM, B 2 pasa NpPeBLILLAIOWLMM pacyeTHoe, npwu
KpamHUX MOJSIOXKEHMAX CMELLUEHUS, KOTOPble PEKOMEHAOBAHbI M3roTOBUTENEM W MPU KOTOPbIX
He BO3HMKaeT OCTaTOuYHbIX AedopmaLiuii.

B 3aBucuMMocTM  OT MpUMeHsieMblx  MartepuanoB Pernctp MoxeT notpeboBaTtb
NpoBeaeHNss UCMbITaHUA MPU MUHUMArbHOW pacyeTHOW TeMmrneparype;

3 UMKNMYECKMe  UCMbITaHUa  gns  ydeTa  TepMUYECKMX  CMELLEeHUMWM  OOSPKHbI
NPOBOAUTLCS HA  MOMHOCTbIO COOpPaHHOM  COEAWHEHWM, KOTOpOoe AOPKHO  YCMELUHO
BblaepXaTb MO KpanWHerh Mepe CTOMbKO LUMKIOB B YCMNOBUSAX [aBfieHus, TemnepaTypsbl,
OCEBOr0 CMeLLeHUs, BpawaTenbHOrO W MOMEePEeYHOro CMELLEHUA, CKOMbKO WX MOXeT
BO3HMKHYTb B Mpouecce aKcnnyaTauumn.

McnbiTaHns npu KOMHaTHOW TemnepaType [OOMNycKawTCs U B TeX Crydasix, €Cnn OHU
OyoyT NnpoBeAdeHbl B TOM e 00beme, YTO U UCTbITaHUS NMpu paboyver TemnepaType;

4 LUMKNMYECKMEe WCMbITaHMA Ha ycTanocTb (OT gedopmauum  cyaHa) LOIDKHbI
NPOBOAUTLCS Ha MOMHOCTBID COOpaHHOM coeauHeHun 6e3  BHYTPEHHEro [aBlieHus
NOCPEACTBOM CMELLEHUS] CUMbGPOHOB, COOTBETCTBYHLLENO ANMHE KOMMeHcauunu Tpybbl, Mo
KparHen mepe pgna 2000000 umknoB Mpu 4YacToTe He 6oree 5 UMKMNOB B CeKyHAy.
Takve ncnblTaHus TPebylTCs TONMbKO B TEX Clyyasix, Korga pacnorioxeHve Tpybonposoaa
NO3BONAET MPaKTUYECKN ONpeaenuTb Harpy3ku OT gedopmauunm cygHa.
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12.1.3 MpegoxpaHuTesbHbIe KranaHbl.

12.1.3.1 TlpenoxpaHuTenbHble  KranaHbl rPY30BbIX EMKOCTEW, NPEeayCMOTPEHHbIE
cornacHo 3.3.2, AOmKHbl ObiTb WUCMbITaHbl ANt NOATBEPXKOEHWS MPOMYCKHOM CMOCOBHOCTM,
Tpebyemon B 3.6. Kpome TOro, Kaxabl knanaH AOmkeH ObiTb MCMbITaH C Lenbio NpoBEpPKU
€ro OTKpbIBaHUSA NpW YCTaHOBOYHOM AaBMeHUM N MUHUManbHOW pabodven TemnepaType:

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

6 % ana pasnexusa 0,15 — 0,3 MMa (1,5 — 3,0 krc/cm?);

+3 % ana paenexusa 0,3 Ma (3 krc/cm2) n BbiLue.

MpeooxpaHutenbHble  KnamaHbl  AOMkHbl  OblTb  MPOBEPEHbI U ONAOMBUPOBaHbI
uHcnekTopoM Peructpa. CooTBeTCcTBYylOWAA 3annucb 06 3TOM Jenaetcsa B akTe, BblJaBaeMoOM
Ha cygHo. B akTe ykasblBaeTcd Takke MakCcumarnbHO AO0MyCTMMOE YCTaHOBOYHOE AaBrieHve
NpeaoXpaHUTENbHbLIX KranaHoB.

12.1.4 ['py30Bble HACOCHI.

12.1.4.1 TvinoBble MUCNbITaHUA.

12.1.4.1.1 Hacocbl kaxgoro Tunopasmepa LOmkHbl ObiTb OAQOOPEHHOrO TMNa M MPOWTK
npoueaypy TWUMOBLIX WCNbITAHWMA B NPUCYTCTBUMM UHCNekTopa Pernctpa. BmecTo TMNOBbIX
ucnbiTaHU MoxeT ObiTb pacCMOTPEH MPeACTaBMEHHbIN MPOU3BOAUTENEM MOSIOKUTENMbHBIN
OMbIT  JKCMSlyaTauun CYLLUECTBYIOLUEA KOHCTPYKUMM Hacoca, op[obpeHHon Pernctpom.
TunoBble WUCMbITAHUS [OOSMKHbI  BKMOYaTb MMApaBMYEcKoe WUCMbITaHWe Kopnyca Hacoca
JaBneHuemMm, pasHbIM 1,5 pacyeTHOro pgaeneHust M NpoBepky nogadn. [Ona norpyxHbIx
HaCcoCOB C MPUBOAOM OT MOMPYKHOTO 3MIEKTPOABUraTensl MnpoBepka nojayn JoibkHa ObiThb
BbIMOMHEHA C NPOEKTHOW CpeforM WM CO Cpefor C TemnepaTypor HMke MUHUManbHOW
paboyenn  TemnepaTypbl. [nNA  NOrpyxHbIX  HacocoB  C MPMBOAOM  OT ABuUraTtens,
pacnonoxeHHoro Ha nanybe, 4epe3 npoxoasumi CKBO3b narnyby Ban npoBepka nogayn
MoxeT ObiTb BbiNONHeHa Bodow. [lononHuTenbHO, AN HAacocoB AOrkeH ObiTb npoBeaeH
TEeCT Ha BpalleHve, npu KOTOPOM HeobXoAMMO MPOLEMOHCTPUPOBATL YAOBMETBOPUTENbHYIO
paboTy 3a30poB B MNOALUMIHMKAX, W3HOC KoOnel W  YAnoTHUTEmMbHbIX YCTPOWUCTB  Npwu
MUHMManbHoM paboyen TemnepaType. [na BbINOMHEHMA TecTa Ha BpaleHue He Tpebyetcsa
MOMHOM ANWHbI Barna, HO OHa AofmkHa ObITb OOCTAaTOMHOW W BKMNOYaTb, MO MeHbLIEn Mepe,
OOVH NOAWMNHWK W YNNOTHWUTENbHOEe YCTpoWcTBO. [locrne 3aBeplueHVs UCMbITaHUA Hacoc
JorkeH 6bITb OCBUAETENLCTBOBaH B pa3sobpaHHOM BUAe.

12.1.4.2 T[lpnemMo4yHble UCMNbITaHKS.

12.1.4.2.1 Bce Hacocbl JormkHbl 6bITb UCMNbITaHbl B NPUCYTCTBUM MHCMeKkTopa Pervctpa
Ha cTeHge wuarotoBuTens. WcnbiTaHua [OOMKHbI BKMOYaTb  MMAPaBMYECKOE UCNbITaHWEe
Kopryca Hacoca AaBreHveM, paBHbiM 1,5 pacyeTHoro faBneHus M nposepky nogadvn. Ons
NOrpy>KHbIX HacoCOB C NPMBOLAOM  OT MOrPYXHOrO  3reKkTpoABuratens npoBepka nogadyuv
JomkHa ObiTb BbIMOMHEHA C MPOEKTHOW CpedovW WM CO cpedon C TeMnepaTtypoln  Huke
MUHMManbHOM pabouen TemnepaTypbl. [ns NorpyxHbiX HAacOCOB C MPMBOAOM OT ABUraTens,
pacnornoxeHHoro Ha nanybe, 4epe3 nNpoxoddwmin CKBO3b nanydy Bam npoBepka nogayu
MOXeT ObITb BbIMOSIHEHA BOOOMN.

Kak ambTtepHatuBa, ecrmm  TOoro  TpeOylOT  COOTBETCTBYKOLME  MIFOTOBUTENM,
OCBUOETENbCTBOBAHME HACOCOB MOXET ObITb BbIMOMHEHO MPU YCIIOBWK, YTO:

A Hacocbl 0gobpeHbl B cooTBeTCcTBUM € 12.1.4.1;

2 Ha npeanpuaTm nencreyet npu3HaHHas cuctema KayecTBa,
cepTudmumpoBaHHaa Perctpom u nognexawasi nepuoandyeckum npoBepKam;

3 nporpamMma yrpaBfieHUs KayeCTBOM MpeanpusaTus  cogepxuTt TpeboBaHust o
npoBedeHnn  rmgpaBfMYecKMX  UCMbITAHWW  Kopriyca  Kaxgoro Hacoca [JaBrieHUeM,
paBHbiM 1,5 pacyeTHOro [aBneHuss W NpoBepKy npousBoauTenbHocTn. CsepeHus 06
UCMbITAHUSX OOMMKHbI XPaHUTBLCA W3rOTOBUTENEM.
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12.2 UcnbiTaHuAa rpy3oBbIX CUCTEM U TPYOONMPOBOAOB Ha GopTy.
12.2.1 Mocne w3roToBneHWss BCe [Py30Bble W TexHororndeckne TpybonpoBoabl
OOITKHbI ObITb NoABEPrHyThI rMapasn4ecKum UCMbITaHUAM OaBrneHnem

He meHee 1,5 pacyeTHoro gasneHusi. OgHako ecnn cucTembl TPyGOMpPoOBOAOB MM UX YacTu
NMOMHOCTbIO M3rOTOBMEHbI U OCHALLEHbl BCEW apmaTypoW, rugpaBnuyeckue UCMblTaHUs MOryT
ObiTb MpoBeAeHbl OO YCTAHOBKUM Ha cydHe. [py 3TOM cBapHble COeAWHEHWS, BbIMOSIHEHHbIE
Ha OOpTy cygHa, MCMbITbIBAKOTCA MMAPaBNMYECKUM AaBrieHneM He MeHee 1,5 pacyeTHoro
JaBneHua. Ecrm  Boga He MOXET nNPUMEHATbCA W Neped  nepedadyet  CUCTEMbI
B aKcnnyatauuio TpybonpoBoabl He MOryT ObiTb MPOCYLUEHbI, anbTepPHATUBHbIE >XUOKOCTU
unM cpencTBa Ana UCNbITaHWA AOMKHbl ObIThb NpeacTaBneHbl Pervctpy ans ogobpeHus.
Mocne cGopkn Ha cydHe Kaxgas cucTeMa rpy30BblIX U TEXHOMOrM4yeckmx TpybGonpoBOAOB
JomkHa ObiTb MCMblITaHa Ha rEPMETMYHOCTb AaBrieHUEM, BenuMuMHa KOTOPOro HasHayvaeTcs
B 3aBMCUMOCTU OT cnocoba WUCNbITaHWUSE U UCMbITATenNbHOW cpedbl  (BO34yX, rarnoreH,
WHEPTHbIN ras u T.4.).

12.2.2 Bce cuctembl  TpybompoBOoOoOB,  BKMOYasi  KhanaHwbl,  apMatypy M
obopygoBaHvue AnA onepauuin C rpysoM W napamu rpysa, AOkHbl OblTb MOABEPrHyThHI
uUcnbiTaHUsIM B paboumx  yCroBUSAX MPU  HOPMAsbHbIX — SKCMIyaTAUMOHHbBIX  YCMOBUSX
He nos3gHee, 4Yem BO Bpemd nepBov norpyskm (cMm. 8.7 vactm Il «JononHutenbHblE
OCBUOETENbCTBOBAHUA CYOOB B 3aBMCUMOCTU OT UX Ha3HayeHus 1 marepuana Kopnycay»
MpaBun KnaccuguKauuoHHbIX OCBMAETENbCTBOBaHWIA CyAOB B SKCNyaTauumn).

12.2.3 TpybonpoBoabl, B KOTOPbIX MPW 3KCMIyaTauum He COLEPXKUTCS >KAOKWA Tpy3
Wi ero napbl, OOMKHbI OblTb MOABEPrHYTbl WCMbITAHUAM, YKasaHHbiM B 21.2 yactu VI
«CucTtembl 1 TpybonpoBoabl» [MNpaBun knaccudwmkauum.

12.2.4 B cuctemax TpybonpoBogoB AnA razoobpasHoro TonnwvBa C  ABOWHBIMM
CTEeHKaMn BHeWwHsAs Tpyba wunm kaHan [oivkHbl OblTb Takke WCNblTaHbl AaBfieHWeM Ans
OeMOHCTpauuMmM TOro, YTO OHW MOrYT BblAepXaTb OXVAdeMoe MaKCUMarbHOe [OaBreHue npwu
paspyLleHun rasoBoun TpyObl.
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