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NMPABUNA KINACCUDUKALIMKU U MOCTPOUKU MOPCKMUX CYLIOB

MpaBuna knaccudukauum n MNOCTPOMKM MOPCKUX CyaoB POCCUMUCKOro MOPCKOro
pernctpa cygoxoacrtBa YTBEpPXAEHbl B COOTBETCTBUM C OEUCTBYHOLLUM MOMOXEHWEM U
BcTynatoT B cuny 1 gauBapsa 2022 roga (3a uckmio4deHmeM 4Yactm XX «[ononHuTtenbHble
TpeboBaHUsA K KOMMEPYECKNM siXTaM», BCTynatowen B cuny 15 mapta 2022 roga).

HacTodwee usgaHue [MpaBun coctaBrneHo Ha ocHoBe msgaHusa 2021 roga ¢ yy4yeTom
N3MEHEeHWI 1 OONOMHEHWI, NOArOTOBIIEHHbIX HENOCPEACTBEHHO K MOMEHTY nepen3gaHus.

B [lNpaBunax yuyTeHbl npouenypHble TpeboBaHUs, YHUMUUUPOBaHHbIEe TpeboBaHus,
YHU(UUUPOBaAHHbIE UWHTepnpeTauun wn pekoMeHdauun MexagyHapogHon accoumauum
knaccudukaumoHHblx obwects (MAKO) n cooteeTcTBytowme pesonoumn MexagyHapogHowm
Mopckon opraHmsaumm (MMO).

lMpaBuna cocToAT U3 crneayoLmx YacTen:

yacTb | «Knaccudukauusay;

yacTb Il «Kopnycy;

yacTb |l «YcTponcTtea, o6opyaoBaHne N cHabXxeHne»;

yacTtb IV «OcTon4nBOCTbY;

yacTtb V «[leneHne Ha OTCeKny;

yacTtb VI «[1poTMBonoxapHas 3awmra;

yacTb VIl «MexaHnyeckne yCTaHOBKNY;

yacTb VIII «Cuctemsl n Tpybonposoabl»;

yacTtb IX «MexaHnambi»;

yacTb X «KoTnbl, TennoobMeHHble annapaTbl U COCyabl NOA AaBMEHNEMY;

yactb X| «9nekTpuyeckoe obopyagoBaHuey;

yacTtb Xl «XonognnbHble yCTaHOBKNY;

yacTtb Xl «MaTepunanbi»;

yacTb XIV «Csapkay;

yactb XV «ABTOMaTU3aLUAY;

yactb XVI «KOHCTpyKUMS M NPOYHOCTb CYAOB W3 MOSIMMEPHbIX KOMMO3ULMOHHbBIX
MaTepuarnoBy;

yactb XVII «JononHutenbHble 3HAKM CMMBOSA Kracca M CNOBECHbIE XapaKTEPUCTUKW,
onpeaensaowme KOHCTPYKTUBHbIE U 3KCNNyaTaumoHHble 0OCOBEHHOCTY CyaHay;

yacTtb XVIII «dononHuTenbHble TpeboBaHNsS K KOHTEMHEPOBO3aM W cydaMm, NEPEBO3SILLNM
rpysbl npenmyLLecTBeHHO B KoHTenmHepax» (Part XVIII "Additional Requirements for
Structures of Container Ships and Ships, Dedicated Primarily to Carry their Load in
Containers"). Tekct 4actu XVIII cootBetctByeT YT MAKO S11A  «TpeboBaHus K
NPOAONBHON MPOYHOCTU  KOHTEeNHepoBo30B» (MoHb 2015) n S34  «DyHKUMOHanNbLHbIE
TpeboBaHuA K BapMaHTaMm Harpysku npu npoBepke MPOYHOCTU KOHTEMHEPOBO3OB METOLOM
KOHEYHbIX anemMeHToB» (Man 2015);

yacTtb XIX «[ononHutenbHble TpeboBaHWUS K rpy30BbIM Cy4aM BarloBOM BMECTUMOCTLIO
meHee 500»;

Yyactb XX «[dononHutenbHble TpeboBaHNSA K KOMMEPYECKUM SXTaMy;

MpunoxeHne «k [lpaBunam wun PykoBogctBam PoOCCUMMCKOrO MOPCKOro perncrpa
CyooxoacTea «lMpouenypHbie TpeboBaHus, yHUpMLMpOBaHHLIE TpeboBaHus,
YHUUUMPOBaHHbIE UWHTEpnpeTaumm u pekomeHgauun MexagyHapogHon —accoumaumm
KnaccmukaLMOHHbIX 0BLLEecTBY.

© Poccuincknin Mopckon perncTp cygoxoactea, 2022
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NEPEYEHb U3MEHEHWIA!
(n3meHeHuns cyrybo pefakuMoHHOro xapakrepa B lNepeyeHb He BKOYaTCS)

N3meHaemble WHopmauusa no Ne n gata OaTta
MYHKTbI/rNasbl/pasaensi N3MEHEeHNAM LIMPKYNAPHOro | BCTYMNEHUs
nucbma, B cuny
KOTOPbIM
BHECEHbI
N3MEeHeHNs
AHHOTauuA B aHHOTauuo BHeCeHb! — 15.03.2022

N3MEHEHMS B CBA3U C
BbIMYCKOM HOBOWM YacTn XX
«JononHuteneHble
TpeboBaHMsA K KOMMEPYECKNM
AXTam»

1 NameHeHNs 1 OOMONHeHUs, BHECEHHbIE NPV NEepensaaHnm Unm nyTem Bbinycka HOBbIX BEPCUIA Ha OCHOBAaHW
LIMPKYTSIPHBIX MUCEM UM M3MEHEHMI pedakLMOHHOMO XxapakTepa.
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1 OBLUME NOJIOXKEHUA

1.1 OBJIACTb PACNPOCTPAHEHUA

1.1.1 TpeboBaHua HacToswen vyactu lNMpaBun pacnpocTpaHATCA Ha criegylowme
aBuratenn n MexaHusmbl:

.1 gBuratenu BHYTPEHHEro CropaHus, rnasBHble;

.2 TypOuHbI NapoBble, rMaBHbIE;

.3 rasoTypbuHHble ABUraTeNM, rMaBHbIE;

4 nepegaydn n MydThl;

.5 gBuratenu npMBoAaHbIE ANSt UICTOMHUKOB 3NEKTPOSHEPrMM N BCNOMOraTenbHbIX U
nanybHbIX MEXaHN3MOB, arperaTtbl B CO0pe;

.6 Hacocbl, BXOAfWME B COCTaB CUCTEM, pPernameHTupyemblx 4yactamu VI
«lMpotnBonoxapHas 3awmtay, VIII «Cuctembl n tpybonposoabl» n Xl «XonogunbHbele
YCTaHOBKMY;

T KOMMpeccopbl BO3OYLUHbIE;

.8 BO3OyxoHarHeTaTenu rmaBHbIX KOTNOB, TypOOHarHeTaTtenm u Bo3gyxoHarHeTaTenu
asuratenen BHyTPEHHEro cropaHus;

9 BEHTUNATOPLI, BXOASWME B COCTaB CUCTEM, pernameHtupyembix 4vacteio VI
«Cuctembl 1 TpybonpoBoabI»;

.10 npwuBoAabl pyneBbiE;

.11 mexaHn3Mbl AKOpHbIE;

.12 nebGenkun GykCUpHbIE;

.13 mexaHn3Mmbl WBaPTOBHbIE;

.14 npuvBoAabl rmapaBnuyeckue;

.15 cenapaTtopbl LEHTPOGEXHbIE TONNMBA M Macna.
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1.2 OBbEM OCBUOETEIbCTBOBAHUN

1.2.1 Ycnosus, onpegensiolime Mopsiaok OCBUAETENbCTBOBAHUS MEXaHM3MOB U
obopynoBaHMst MpU  M3rOTOBMEHUKW, a TaKkKe MOPSAOK pPacCMOTpeHuss u  ogobpeHus
TEXHUYECKOM AOKYMEHTaLMKn, m3noxeHbl B O6LMX NOMOXEHMAX O KracCudUKaLuMOHHON U
MHOWN OeATENbHOCTHU.

1.2.2 OcBungeTenbLcTBOBaHMO Pernctpom npu n3rotToBneHnn nognexaTt ABuratenu u
MeXaHM3Mbl, nepeyuncrieHHole B 1.1, 3a WCKMOYEHMEM BCMOMOraTesnbHbIX MEXaHW3MOB C
PYYHbIM NPUBOLOM.

1.2.3 [lo Hayana W3roTOBMEHUS MEXaHM3MOB [AOSbkHa ObiTb MpeacTaBfieHa Ha
paccMoTpeHue Peructpy cnefytowias JOKyMeHTauus:

A no AsuraTensmM BHYTPEHHEro cropaHus:

Anst tHdopmMaumm — B COOTBETCTBMM ¢ Tab61.1.2.3.1-1;

anst onobpeHnsa — B cooTBeTcTBUM ¢ Tabn. 1.2.3.1-2;

AN ra3oBbiX ABUratenen gomkHa ObiTb 4ONONHUTENBHO NpeAcTaBneHa AOKYMeHTauus
B cooTBeTCcTBMM € Tabn. 1.2.3.1-3.

Tabnuua 1.2.3.1-1

DokymeHTauus no IBC, npeacraBnsiemas ans nHcgopmaumum (4To npMMeHUmMo)
1 OnucaHne ¢ OCHOBHbIMU CBEAEHUAMU MO ABuratento (cM. npunoxerve 3 «Onucanune ABC ¢
OCHOBHbIMU CBEAEHUAMMU U TEXHUYECKUMU AaHHBbIMUK (hopma 3asaBku Ha ogobperne [BC n
npeacTaBneHns 4aHHbIX)» K pasd. 5 «MexaHuambl» YacTtu IV « TexHnyeckoe HabnogeHne 3a
N3roToBreHnem msgenuiny MNpaBun TeXHUYECKOro HabnAaeHUs 3a MOCTPOMKON CYA0B U M3roTOBNEHNEM
MaTepuanos 1 U3genuin Ans cygos) unu TexHnyeckme ycrnosus
2 [MonepeyHbIvi paspes geuraTens
3 MpogonbHLIV paspes Asuratens
4 | dyHgameHTHas pama v KapTep IMTON KOHCTPYKLUK
5 YnopHbI NOALWMNHKK B cbope?t
6
7
8

CraHuHa/cTonku/Kopnyc nepegayn IMTON KOHCTPYKLMK?

AHKepHble cBA3M

LWaTyH

9 | WaryH B c6ope®

10 | Kpe#nukond B c6ope?

11 | WTok nopluHg B cbope®

12 | MNopleHs B cbope®

13 | Kopnyc (py6aLuka) umnuHapa, 6rok LWMNnMHAPOB NMTOW KOHCTPYKUMAZ

14 | Kpbiwka unnuHapa B cbope®

15 | Brynka umnuHgpa

16 | NpoTuBOBECHI KONEHYATOro Bana (ecnum He SABNATCH YacTbio KONIEHYATOro Bana) ¢ AetansMu
KpenneHus

17 | MNpuBeog pacnpegenuTenbsHoro sana B c6ope®

18 | MaxoBuk

19 | TonnuBHbIN HACOC BbICOKOrO AaBreHnst

20 | YepTexu 3aWwmTbl M U30MNALMKN BbIXITOMNHbLIX TPYOONPOBOAOB M APYrMX YacTew ABUraTens ¢ BbICOKON
TemnepaTtypon NoBEPXHOCTU, HA KOTOPbIE MOXEeT NonacTb TONMNBO B Cy4vae NnoBpexaeHus TONIMBHON
cucTemsl, B cbope

[ns OBC c aneKTpOHHOW CUCTEMOW YNPaBNeHNs YEPTEXM KOHCTPYKLIMN 1 YCTPOWCTBA:

21 KrianaHoB ynpasneHus
22 HaCOCOB BbICOKOIro JaBliEHNS
23 npuBoAa HaCOCOB BbICOKOIo AaBMEHUS

24 | PykoBOACTBO Mo 06CMyXMBAHWIO U 3KcnnyaTaymuu®

25 | AHanus xapakTepa 0TKa3oB U UX NOCNeACTBUiA (41151 CUCTEMbI yNpaBneHus asuratenem)®

26 | TexHunyeckne TpeboBaHMs A1s NPOLLECCOB NNTbS U CBapKM (BKOYasi nocrnegoBaTenbHOCTb 06paboTkn)
27 | MNopTBepxaeHVe cMCTeMbl KOHTPONSA Ka4ecTBa Npu NPOeKTMPOBaHWUK U NogaepXaHun B aKkcrnyaTaumm
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28 | TpeboBaHus K kadecTBy npoussogctea [IBC

29 | Tunoeoe ogoGpeHue 3NEMEHTOB CUCTEMbI aBTOMATU3aLMK (KNMMaTUYECKUe UCTbITaHms )8

Ecnun sBnseTcs YacTbio ABUraTtens, Ho He BCTPOEH B (DYHAAMEHTHYIO pamy.

Tonbko A4N5 O4HOro LMAMHAPA UK rpynnbl LMMHAPOB OAHOMO UCMOMHEHWS.

C ngeHTudukaumelt KOMNOHEHTOB (HaNpYMep, MO HOMEPY X YepTexew).

PykoBoacTBo no aKkcnnyatauum u obcnyxmBaHnio JOIMKHO codepxaTb uHdopmaumio ans obecneveHns
TEXHUYECKOro 0BCNyXMBaHUS 1 PEMOHTA, BKIHOYash OonMcaHne UCnonb3yeMblx crneumarnbHbIX UHCTPYMEHTOB 1
CpeacTB U3MEPEHU C yka3aHneM Mo Ux HacTpoike u TpeboBaHUAM MO NPOBEAEHMIO NMPOBEPOK (MOBEPOK) Ha
BECb Mepuop TEXHUYECKOro 06CnyXnBaHus.

5 Ecnu pabota gBwratenst 3aBUCUT OT rMAPaBMYECKUX, MHEBMATUYECKMX WMU 3SMEKTPOHHbIX CUCTEM
ynpaBneHusl aHanu3 xapaktepa OTKa3oB U MX NOCNeACTBUI AOMKeH OblTb NpeAcTaBneH Ans AeMOHCTpauuu,
YTO OTKa3 CUCTEMbl YNPaBfeHUs He MpUBEAET K MOCNeayroLweMy CHIDKEHUIO XapakTepucTuK Asuratens go
HernpueMnemoro ypoBHS.

6 VcnbiTaHust fOMKHLI NoKa3aTb CNOCOBHOCTL 0GOPYAOBaHUS CUCTEM YMpaBreHUs, KOHTPOIS U 3aLiuThl
byHKUMOHNPOBaTbL B 0COOLIX YCIOBUSAX, KaK ykazaHo B pasa.12 «O6opynoBaHve aBToMaTtmsaumm» vactu IV
«TexHuyeckoe HabnogeHne 3a U3roToBNEHNEM U3aenuiny MpaBun TEXHNYECKOro HabnaeHUs! 3a NOCTPONKON
CYL0B W M3roTOBNIEHNEM MaTepuanoB 1 U3genuii Ansi cyaoB.

AW N P

Tabnuua 1.2.3.1-2
DokymeHTauus no AIBC, npeacraBnsiemas gnsa ogo6peHus (YTo NpUMeHMMO)

1 | Pama dpyHaameHTHas 1 kapTep CBapHON KOHCTPYKLMMN C yKa3aHMEM CBapHbIX Y3r0B Y TEXHUYECKNX
TpeboBaHui no ceapke’?

2 | OnopHasi nnuTa CBApHOW KOHCTPYKLMW YNOPHOTO MOALLMMHUKA C yKa3aHWEM CBapHbIX Y3I10B U1
TexHu4eckux TpeboBaHuii no ceapke!

3 YepTexu dyHaaMeHTHON paMbl/MacnocbopHMKa (NoaaoHa) CBapHOM KOHCTPYKLUK?!

4 | CtaHuHa/cTONKW/KOpnyC nepeaayn CBapHOWM KOHCTPYKLUK C YKasdaHWeM CBapHbIX Y3MOB N TEXHUYECKUX
TpeboBaHui no ceapke’?

5 | CtaHuHa 1 CTOWMKM CBApHOMN KOHCTPYKLMKU! 2

6 | YepTexu getanen koneH4yaToro Bana Ans Kaxzaoro Ymcna uunvMHapos

7 KoneHnuaTbin Ban B cbope Ansi Kaxaoro yucna UMnuHapos

8 PacueT KoneH4yaToro Bana ansi Kaxaoro Yvcrna LUANMHAPOB U X PacroNOXEHUsI COrfiacHo

npunaraemMomMy NnepevHio AaHHbIX 1 TpeboBaHuam m. 2.4

9 | YepTexu ynopHOro nnv NpoMeXXyTo4HOro Bana, eCrnv BCTPOEHbI B ABUratesnb

10 | BonTbl coeaMHUTENbHbIE CEKLUA KONeHYaTbIX Barnos

11 CI'IELIMCbMKaLI,VIF! MaTepuanoB OCHOBHbIX AeTanemn ¢ YKa3aHmem MeTooB Hepas3pyLllarowlero KOHTpona n
yCJ'IOBVII7I rmgpaBiin4ecknx ucnbiTaHnind
MpuHUMNanbHbIE CXeMbl (B npenenax I,CI,BVII'E\TEJ'IFI) nnn aHanorn4yHaa goKymMmeHTauma ona.

12 CUCTEMBbI NycKa

13 TOMMMBHOWN CUCTEMBI

14 CUCTEMbI CMA304HOIro Macna

15 CUCTEMbI BOASAHOIO OXINaXaeHus

16 CUCTEMbI TMAPaBINKN

17 TMAPaBIM4ECKON CUCTEMbI YNPaBNeHUs KnanaHamum

18 CUCTEMbI yNpaBneHns, perynupoBaHvus 1 3alnTbl ABuraTens

19 | YepTexu 3aWwmTbl TONSIMBHLIX TPYGONPOBOAOB BLICOKOrO AaBneHust B cbope*

20 YepTtexu AKKYMYIATOPHbLIX CUCTEM ON1A ABUraTenen ¢ 9NeKTPOHHON CUCTEMON ynpaBJieHus

21 | YepTexu KOHCTPYKLUMM OBLLMX aKKyMYNATOPOB A5 ABUratenen ¢ aNeKTpoOHHOW CUCTEMON yNpaBneHus

22 | YepTexu npegoxpaHvTenbHbIX KranaHoB 1 MX pacnonoXeHus cornacHo TpebosaHuam 2.3.4 yactu IX
«MexaHn3mbl»®

23 | Pacuet konu4yecTBa 1 NPOXOAHOIO CeYEeHUs NpeaoXpaHUTENbHbIX KnanaHoB CorfnacHo
TpeboBaHusaM 2.3.4 yactu IX «MexaHn3mbl»

24 | CopepaHue nporpaMMbl M MPOTOKOSA TUMOBbIX UCMbITaHUIA?

25 | YepTexu TOMNMBHbIX TPYGONPOBOAOB BLICOKOrO AaBMEHMS U TOMAUBHBLIX (DOPCYHOK®

26 | Cxema cucTeMbl OOHAPYXXEHNST U CUTHaNM3auum MacnsaHoro TymaHa B kKapTepe Unmn paBHOLEHHOTO
YCTPOWCTBA B COOTBETCTBMM C TpeboBaHnamm 2.3.3.8 — 2.3.3.22

27 | Oetanu mexaHu4ecknx coeguHeHuin Tpy6onpoBoaoB (B npeaenax asuratens), cM. 2.4.5 yactu VI
«Cuctembl 1 TpybonpoBoabI»
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28 | dokymeHTbl, nogTBEpXaatoLLMe paboTocnocobHOCTb NpU YCOBUSIX OKpyXatoLen cpedbl (cm. rn. 2.3
yactun VII «kMexaHn4eckne yCTaHOBKN»)

29 | JokymeHTaumo No NporpaMmMmupyembiM 3NEKTPOHHBIM CUCTEMAM B COOTBETCTBUM C TpeboBaHUsAMHN

rmn. 7.10 yactn XV «ABTomMaTnsaumsay (ecnv nprMMeHnUmo)

1 [na onobpeHusi cBapoYHbIX MaTepuanoB U TEXHUYECKUX TpeGoBaHuWii Mo cBapke. TexHonorus npolecca
CBapKky [OJDKHA cofepxaTb CBefeHuss no TepmoobpaboTke getaner OO M nocre cBapku, TpeboBaHusa K
CBapoOYHbIM MaTepuanam, napameTpam 1 YCroBusM NPoOBEAEHUSA CBapKU.

2 [InA Kaxgoro UMnuHapa, ecriv pasmepbl U UCMOMHEHNe UMEIOT OTrnYme.

8 [OnAa cpasHeHus ¢ TpebosaHusMM Peructpa aons martepuanos, METOOOB HepaspyLualoLero KOHTPOmsa u
rmapaBnMyecKUX UCNbITAHUA, YTO NPUMEHUMO.

4 [Insa Bcex aBuraTenei.

5 Tonbko Ana Asuratenen ¢ auameTpom uunuHapa 200 MM 1 6onee unm o6bemom kapTepa 0,6 M3 u Gonee.
6 [loKyMeHTauusi JoJKHa coaepXaTb CBeAeHUs No AaBneHunto, pasMepy Tpy6 1 maTepuanam.

7 TIpoTOKON UCNbITAHUIA MOXET ObITb NPEeACTaBIieH Nocrne 3aBepLUeHUsl TUMOBbIX UCTIbITAHUIA B BO3MOXHO
KopoTkuii cpok (cMm. . 5.14 vactn IV «TexHnyeckoe HabniogeHue 3a U3rotoBrneHnem musgenuii» [Npasun
TEXHUYECKOro HabnaeHns 3a NOCTPONKOM CYA0B M U3rOTOBNEHNEM MaTepuanos U U3genun ons cygos).

Tabnuua 1.2.3.1-3
HdokymeHTauus no asyxtonnumeHbiv OBC (OTA) n agBuratensam, paborarowmm Ha ra3oBom
tonnuse (I'TA), npeacTaBnsiemas ansa ogo6penus’

1 | Cxema (nnv MHas paBHOLEHHAs JOKYMEHTaLMs) ra3oBov CUCTEMbI ABuUratens

2 Cxema cucteMbl ra3oBbix TPy60ONpoBOAOB (BKMOYasa pacnonoxeHune Tpyb ¢ ABOWHON CTEHKON, Npu
Hanm4uu)

3 | KoMnoHeHTbl cucTemMbl nogaym rasa (C ykasaHvem BENUYUH AaBreHus, pa3mepos TpybonpoBoaos u
MaTepuanos)

4 PacnonoxeHue npegoxpaHMTenbHbIX KNanaHoB KapTepa ABUraTtens, BMyCcKHOro pecusepa, BblMyCKHOMO
KOJeKTopa, Npu Hanm4nm

5 MepeyeHb 060pyaOBaHMSA B3pbIBO3ALLMULLEHHOTO UCTIONHEHUS. B3pbiBo3alumLLEHHOE NCMONHEHNEe
OOMKHO ObITb NOATBEPXKAEHO

6 CBUAETENBCTBOM, BblAaHHbIM KOMMETEHTHOW OpraHu3aumen.

7 KoHuenuus 6e3onacHocT?

8 OT14eT 06 aHanu3e puUckoB?

9 Cneundoukaumsa rasa?

10 | Cxema (Mnv uHasi paBHOLEHHAsA AOKYMEHTaUMs) CUCTEM XUOKOro TONnmBa ABuraterns (OCHOBHOIO U
3anasnbHoro Tonnuea)?

11 | YepTex 3almThl TOMIMBHLIX TPYGONPOBOAOB BLICOKOIO AaBMEHWs 3ananbHoro Tonnamea B cbope’

12 | YepTexun KOMMNOHEHTOB CUCTEMbI NOAAYM 3ananbHOro TONMMBa BbICOKOrO AaBNeHUs!, BKIoYas
TOoNnMBHbIE TPyOoNpoBoabl M POPCYHKU (C yKasaHMEM BENWUYMH AaBNeHUs, pasamepoB TpybonpoBoaoB 1
maTtepuanos)?

CxeMa 1 onncaHne cucTeMbl BocnnameHeHus Tonnvmea*

1 ¢ y4yeToMm o0coBGeHHOCTEN KOHCTPYKUUM nOBuraTens Peructp MoXeT 3anpocuTb MpeaocTaBrieHune
AONONHUTENBHOWN AOKYMEHTaLuUu;

2 npepcTaBnseTcsa AN uHdgopMaumu;

3 Tpebyetcs ana OTO;

4 Tpebyetcsa gna TA.

Mopsagok npenctaBneHns UM paccMoTpeHuss aokymeHTauum no [OBC ykasaH B
npunoxexHmn 2 «lNopagok nNpeacTaBnNeHUs U NPOXOXAEHUA AOKyMeHTauuum» K pasg. 5
«MexaHuambl» vactu IV «TexHnyeckoe HabngeHne 3a U3rotoerneHnem msgenuiny MNpasun
TEeXHNYeCcKoro HabnaeHNsa 3a NOCTPONKOM Cy40B U U3rOTOBNEHMEM MaTeEpPManoB 1 U3genun
Ons cynos.

.2 no BCEM APYrMM MexaHu3Mam, pernameHTMpyeMbIM HacToswen YacTtbto [Npasun,
Kpome ABuraTternen BHYTPEHHEro CropaHuns:

.2.1 onucaHne C OCHOBHbIMW CBEAEHUAMU N0 MEXAHU3MY UM TEXHUYECKNE YCINOBUS;

2.2 yepTexu obLmx BUOOB MEXAHM3MOB C NPOAOSIbHBIMU U NONepeYHLIMU paspesamu;

2.3 yepTexu (pyHOAMEHTHbIX pam, KapTepoB, CTaHWH, KOPMYyCOB, KPbIWEK U OPYrnx
Jetanen nNUTON UNU CBAPHOW KOHCTPYKUWW C yKasaHUEM CBapHbIX Y3MOB U TEXHUYECKUX
TpeboBaHuii No ceapke;
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2.4 YyepTexu KorneH4yaTblX BaroB, YNOpPHbIX BanoB, rpy30BbIX BarnoB U Apyrux Banos, a
Tarke Ux NpnBoaoB (nepegav);

.2.5 yepTexu LWaTyHOB, LUTOKOB U NOPLUHEN;

2.6 YepTexu KpbILLEK LUNNHAPOB N LUIIMHAPOBLIX BTYMOK;

2.7 4YepTexu WecTepeH 1 konec 3ybyaTbix nepegad U Ux Basnos;

2.8 4epTexu BedywMx U BeOOMbIX 3NEMEHTOB ruaporiepenay, pasobwmnTenbHbIX U
ynpyrux myar;

.2.9 yepTex YNnopHOro noALwmnnHuKa, BCTPOEHHOTO B MEXaHU3M;

.2.10 4yepTexun poTOpOB NApPOBbIX N ra3oBbIX TYPOUH 1 KOMAPECCOPOB, a TakKe ANCKOB U
pabounx Konec;

.2.11 yepTexun TONNMBHbLIX TPyOONPOBOAOB BbICOKOrO AABMEHUS U UX 3alUMTbl B Criyyae
noBpexgeHus;

2.12 yepTexun u3onAuUM 1 3alUMBKM ra3oBbINYCKHbIX TpybonpoBogoB B npeaenax
MexaHu3ma;

.2.13 cxeMbl OCHOBHbIX TpPybOONPOBOAOB W CUCTEM TOMMMBA, CMA3KW, OXMNaXKOEHWS,
rasoBbIMyCKHbIX, NPOAYBaHWSA, BO3AYLUHbIX, YNpaBreHUd, peryrnmpoBaHus, CUrHanusauuu,
3alWnTLl U T.N. B Npeaeriax MexaHu3ma,

.2.14 cxeMbl rugpaBnnyecknx TpybonpoBogoB MEXAHN3MOB C MMAPONPUBOLAMU;

.2.15 yepTexu KOHCTPYKUMU KpenneHns mMexaHu3MoB K dyHOAMEHTY M pacnosioXeHus
byHOAMEHTHbIX 60NTOB (TONBKO AN rMaBHbIX MEXAHM3MOB, MPMBOAOB 3f1EKTPOreHepaTopoB,
pyreBbIX MaLUWH, AKOPHbIX, LUBAPTOBHbLIX M OYKCUPHBbIX MEXaHU3MOB);

.2.16 pac4yeTbl Ha NPOYHOCTb AeTanen MexaHM3MoB, perfnameHTupyemole NpaBunamu;

.2.17 nepeyeHb OCHOBHbLIX AeTanen MexaHusma co cneumdukaunen matepmanos U co
CBEAEHUSAMW O YNCIOBbIX 3HAYEHUSIX NPOBHbBIX AaBNEHWI (TaMm, rae oHu TpebytoTcs);

.2.18 pyKoBOACTBO MO 3KCnyatauumn n o6Cny>xMBaHU MEXaHN3Ma;

.2.19 nporpamma MCMbITaHUI FOJTIOBHbIX U CEPUIMHBIX 06pa3LOoB MEXaHU3MOB.

.2.20 pononHuTenbHble TpeboBaHMs No 06beMy AOKYMeHTaL MM ansa TypboHarHeTaTenen
OBC —cm. 2.5.7.6;

.2.21 pononHutenbHble TpeboBaHWs N0 06beMy AOKYMeHTauun And  SKOPHbIX
MexaHu3mMoB — cM. 6.3.1.1.

1.24 UepTexun getanen MexaHM3moB, NnepeyvmcrieHHbIx B nn. 2 — 10 1abn. 1.2.4, Ho
He ynoMsHyTbIX B 1.2.3, noanexar cornacoBaHuio ¢ Pernctpom.

B npouecce n3rotosreH1s Bce 3TK AeTanu noanexart ocBMaeTensCcTBoBaHuIo Pernctpom
Ha COOTBETCTBUE MX COrNacoBaHHON TEXHNYECKOM JOKYMEHTauUun n TpebosaHnam dyacten Xlll
«Matepuanbi» n XIV «Capkay.

1.25 PoTopbl, Banbl 1 OUCKM MApOBbLIX TypOMH M rasoTypOMHHLIX OBUraTenen, a
Tawke 60NTbl COeaUHUTESNbHbIE KOPMYCOB TYpOWH BLICOKOrO AaBreHus nognexart npwu
N3roTOBMNEHUN KOHTPOMIO YNbTPa3ByKoBbIM METOAOM. Banbl rmaBHbIX 3yb4yaTthix nepegay npu
macce 6onee 100 kr, wectepHu, 3ybyaTble koneca (o6oabl) nNpy macce 6onee 250 «kr
noanexar nNpyv U3roToBMEHNN KOHTPOMO YNbTPa3ByKOBLIM METOAO0M.

KoHTponb  ynbTpa3ByKoBbIM MeTOoa0M npoBOANTCSA B  COOTBETCTBUM C
TpeboBaHusMun 2.2.9.2 yactu Xlll «MaTtepuanbi».

Tabnuua 1.2.4

Ne [maBa yactu
n/n HavnmeHoBaHue MaTtepunan XIHI
«Martepunanbi»
1 [Buratenu BHyTPeHHero cropaHus
11 Pama dpyHaameHTHas, kapTep, cTorka, Kopryc YyryH 3.9,3.10
YNOPHOrO MNOALLMMHUKA, KPbILLIKW paMOBbIX Cranb nutas 3.8
NoALUNMHUKOB NMOABECHbLIX KONEHYaTbIX Banos CTanb koBaHas 3.7
Ctanb kataHas 3.2
CnnaB antoMUHWEBbLIN 5.2
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[maBa yacTtu

rrl\jgn HanveHoBaHue MaTtepunan X1l
«MaTtepuanbi»
1.2 Brok unnMHAPOB, KPbILWKW LMANHAPOB, Kopnyca YyryH 3.9,3.10
KranaHoB Cranb nutas 3.8
CTtanb koBaHas 3.7
13 BTynku umnmHapos n nx getanu YyryH 3.9,3.10
Cranb nutas 3.8
CTanb KoBaHas 3.7
1.4 MopweHb YyryH 3.9,3.10
Cranb nutas 3.8
CTtanb koBaHas 3.7
CnnaB antoMUHWEBbLIN 5.2
1.5 LLITOK, Kpenukondbl, NanbLbl FOMOBHbLIX COEANHEHUI Ctanb KoBaHas 3.7
1.6 LlaTyH ¢ KpbIWKaMu LWaTYHHOro NoALIMIHMKA CTtanb KoBaHas 3.7
Cranb nutas 3.8
1.7 KoneHnyaTbin Ban, Ban ynopHbI BCTPOEHHOro ynopHoro | Ctanb koBaHas 3.7
NoALUNMHKUKA Cranb nutas 3.8
YyryH 3.9
1.8 CbemHble MydThbl KONeHYaToro Bana CTanb koBaHas 3.7
Cranb nutas 3.8
1.9 BonTbl v WNMNbKKN KpenukondoB, pamoBbIX 1 Cranb koBaHas 3.7
LLIATYHHbIX NOALIMNHUKOB, LIUTMHOPOBLIX KPbILLEK
1.10 | AHKepHble CBS3M Cranb koBaHas 3.7
1.11 | KnanaHbl BNYCKHbIE U BbINYCKHbIE Cranb KoBaHas 3.7
1.12 | bonTbl coeauHUTENbBHbIE CEKLIMIA KONeH4YaTbIX BarnoB CTtanb koBaHas 3.7
1.13 | HarHeTaTenb — Ban u poTop, BKMOYas nonartku Cranb koBaHas 3.7
(TypboHarHeTaTenu n NpnBoAHLIE KOMNPECCOPbI
(BkMOYasa poTaLMOHHbIE BO3AYXOAYBKU TUNa «PyTcy),
HO He BCcrnoMoraTenbHble BO34YX0AYBKN)
1.14 | PacnpegenuTenbHbIn Ban, LWWECTEPHM NpMBoaa Ctanb KkoBaHas 3.7
pacnpegenuTesnbHoro Bana
1.15 | MNpoTMBOBECHI, €ECNN OHU HE U3rOTOBMNEHBLI 3a04HO C Ctanb KkoBaHas 3.7
KONeH4YaTbiM Barom Cranb nutas 3.8
YyryH 3.9
1.16 | TonnueHble TpyOKM BbICOKOrO AaBNEHMUS Ctanb KaTtaHas 3.4
2 MapoBble TYpGUHbI
21 Kopnyca Typ6uH YyryH 3.9,3.10
Cranb nutas 3.8
Ctanb KaTaHas 3.3
2.2 Kopnyca maHeBpOBbIX YCTPOWCTB, COMMOBbIE KOPOOKM Cranb nutas 3.8
2.3 PoTopb! LenbHOKOBaHbIE, Basbl, AUCKM Ctanb KoBaHas 3.7
2.4 Jlonatku CTtanb koBaHas 3.7
Cranb nutas 3.8
2.5 BaHgaxu, cBsA3yloLas NpoBosioka — —
2.6 Conna, gnadparmbl YyryH 3.9, 3.10
CTtanb koBaHas 3.7
Cranb nutas 3.8
2.7 YnnotHeHus — —
2.8 My Tbl coeguHuTEnbHBLIE Cranb KkoBaHasi 3.7
Cranb nutas 3.8
2.9 bonTbl 4Na coeanHeHnsa geTanen poTopos, pa3beMOB Cranb koBaHasi 3.7
KOpnycoB TypOVH, COeaUHUTENbHBLIX MydT
3 Mepepayn, ynpyrue v pasodwmrenbHbie My(Thbl
3.1 Kopnyc Crtanb koBaHas 3.7
Ctanb kataHas 3.2
Cranb nutas 3.8
YyryH 3.9,3.10
Cnnae antoMUHUEBbIN 5.2
3.2 Bansbl Ctanb koBaHasi 3.7
3.3 LLlecTepHu, koneca, oboapl 3ybyaTbix konec Cranb KkoBaHasi 3.7
Cranb nutas 3.8
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[maBa yacTtu

rrl\jgn HanveHoBaHue MaTtepunan X1l
«MaTtepuanbi»
3.4 HeTanu My, nepegatoime KpyTawmm MOMEHT:
.1 kecTkue getanu Ctanb KaTtaHas 3.2
CTtanb koBaHas 3.7
Ctanb nutas 3.8
YyryH 3.9
Cnnae antoM1UHUEBbIN 5.1,5.2
.2 ynpyrve getanu Pe3uHa, cnHtetndecknn -

MaTtepwuan
Cranb nNpyxMHHas _

3.5 BonTbl coeguHUTENbHbIE CTtanb koBaHas 3.7

4 KomMnpeccopbl U Hacocbl NOPLUHEBbIE

4.1 Ban koneHyaTbIn CTtanb KoBaHas 3.7
Cranb nutas 3.8
YyryH 3.9

4.2 LLITok nopLuHeBow Cranb koBaHas 3.7

4.3 WatyH Cranb koBaHas 3.7
YyryH 3.9
CnnaB antoMUHWEBbIN 5.2

4.4 MopLueHb YyryH 3.9,3.10
Cranb nutas 3.8
CTanb koBaHas 3.7
CnnaB MeaHbIn 4.1
Cnnas antoMUHUEBbIN 5.2

4.5 Bnok UMNMHAPOB, KPbILKU LMAMHAPOB YyryH 3.9,3.10
Cranb nutas 3.8

4.6 BTynka umnuugposas YyryH 3.93.10

5 Hacocbl ueHTpo6eXxHble, BEHTUNATOPbI U

BO3JyXOHarHetatenu

51 Ban Ctanb kaTaHas 3.2
CTtanb koBaHas 3.7

5.2 Pa6ouee koneco, kpbinaTtka Cranb nutas 3.8
CnnaB MeaHbIn 4.1
Cnnas antoMUH1EBbIN 5.2

5.3 Kopnyc YyryH 3.9,3.10
Cranb nutas 3.8
CTtanb kaTaHas 3.2
CnnaB MeaHbIn 4.1
Cnnas antoMUH1EBbIN 5.2

6 PyneBbie npuBoAabi

6.1 Pymnenb rmaBHOro n BcnomoraTtenbHOro npyBoaoB Cranb koBaHas 3.7
Cranb nutas 3.8

6.2 | CekTtop pyneBoi Cranb nutas 3.8

6.3 | MNonsyH (apmo 6annepa) Cranb KoBaHas 3.7

6.4 MopLHM co WTOKOM Cranb koBaHas 3.7
Cranb nutas 3.8

6.5 LUunuHapbl YyryH 3.9, 3.10
CranbHas Tpyba 3.4
Cranb nutas 3.8

6.6 Ban npusogHoun Ctanb KkoBaHas 3.7

6.7 LLlectepHu, 3ybyaTble koneca, 3ybyaTtbie BeHLbI Cranb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9

7 Bpawnunu, Wwnunu, WBapTOBHbIE U BYKCUPHbIE

nebegkm

7.1 Banbl npuBogHbIE, NPOMEXYTOYHbIE, FPY30BbIe CTtanb koBaHas 3.7

7.2 LLlectepHu, 3ybuaTble koneca, 3ybyatblie BEHLIbI Cranb KkoBaHasi 3.7
Cranb nutas 3.8
YyryH 3.9
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No [naBa vactu
/N HanveHoBaHue MaTtepunan X1l
«Matepwuanbi»
7.3 3Be3004KM Cranb nutas 3.8
YyryH 3.9,3.10
7.4 My Tbl BKNIOYEHUS KyraykoBble Crtanb KoBaHas 3.7
Cranb nutas 3.8
7.5 | JleHTbl TOpMO30B Cranb kaTaHas 3.2
8 MpuBoAabI rmapaBnuYeckne, Hacocbl BUHTOBLIE,
wecTepeH4YaTble, pOTalMOHHbIE
8.1 Ban, BuHT, poTtop Ctanb KkoBaHasi 3.7
Cranb nutas 3.8
Cnnae megHbIN 4.1
8.2 LTok Cranb koBaHas 3.7
CnnaB MeaHbIn 4.1
8.3 MopLueHb Cranb koBaHas 3.7
Cranb nutas 3.8
8.4 Kopnyc, unnuHap, oboma BMHTOBOro Hacoca Cranb nutas 3.8
YyryH 3.9,3.10
CnnaB MeaHbIn 4.1
8.5 LLlecTepHu Cranb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9,3.10
CnnaB MeaHbIn 4.1
9 CenapaTopbl LeHTpo6eXxHble TonnvMBa U Macna
9.1 | Ban 6apabaxa Cranb koBaHas 3.7
9.2 | Kopnyc 6apabaHa, Tapenku 6apabaHa Cranb koBaHas 3.7
9.3 LLlecTepHu npmBoaHbIE Crtanb koBaHas 3.7
CnnaB MeaHbIn 4.1
10 Fa3oTypOuHHbIE ABUraTenu
10.1 | Kopnyca TpybuH 1 komnpeccopos, Anadparmbl 1 Cranb kaTaHas 3.3
Koprnyca Kamep cropaHus Cranb nuras 3.8
10.2 | PoTopbl 1 guCKM TypOUH Cranb koBaHas 3.7
10.3 | PoTopbl 1 MUCKM KOMNPECCOPOB Cranb koBaHas 3.7
10.4 | Nonatkn Cranb KaTaHas 3.3
Cranb koBaHas 3.7
Cranb nutas 3.8
10.5 | JlonaTkm kOMnpeccopoB Cranb koBaHas 3.7
Cranb nurtas 3.8
10.6 | BaHgaxw n cBaAsyLWasa NpoBonoka — -
10.7 | Xaposble Tpybbl kKamep cropaHus Cranb kaTaHas 3.3
10.8 | TennooBbMeHHbIE NOBEPXHOCTM pereHepaTtopos Cranb kaTaHas 3.3
10.9 | YnnotHeHus - -
10.10 | PnaHubl coeanMHUTENbHbBIX MyT Ctanb KoBaHas 3.7
Cranb nurtas 3.8
10.11 | bonTbl coeguHMTENbHBLIE AEeTanen poTopos, pa3bemoB | CTtanb koBaHas 3.7
KOpMNycoB TypOUH 1 KOMNPECCOPOB
MpnmeyvaHune. Boibop maTtepranos Nnpon3BoAUTCS B cOOTBETCTBMU C 1.6 € ydyeTom 1.6.7.
1.2.6 [na asuraTenen BHYTPEHHEro CropaHus ctasnbHble KOBaHble N NUTble geTanu,

BKMtOYasi MX CBapHble COeAMHEHUs, OOIPKHblI MogBepratbCA B MpOLiecce M3roToBMEHMUS
KOHTPOMIO  MarHUTOMOPOLLKOBBIM UMW KanumngpHblIM  MeTodaMuM  Ha  OTCYTCTBUE
NOBEPXHOCTHbLIX AedeKToB, a TakKe KOHTPOM yrbTpa3ByKoBbIM MeToAoM. [lepeyeHb
aetanen M KOMMOHEHTOB YCTaHaBfIMBAETCH B COOTBETCTBUM C TpeboBaHuaMM Tabn. 2.2.2
npunoxexus 8 k pasa. 5 yactm IV «TexHnyeckoe HabnwaeHNe 3a U3rOTOBNEHNEM U3OENUNY
MpaBun TexHu4eckoro HabnoaeHs 3a NOCTPOMKOWM CyA0B U U3rOTOBMEHMEM MaTepuarnos u
n3genuin ans cynos.
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YKazaHHOMY KOHTPOSO OOSDKHbI Takke nogsepratbCca paboyme nonatky rnaBHbIX U
BCMOMOraterbHbIX NapoBbIX TypOuH, Hanpasnfawwme nonaTkM rmaBHbiX TYypouH 1 nonatku
TYpOVH rasoTypbuHHbIX ABUraTenen.

1.2.7 Mpn HaNM4YUM COMHEHMI B OTCYTCTBUM AedekToB Pernctp moxet notpeboBaTb
NPOBEAEHUST HepaspyLUatoLero KOHTPOMst APYruX AeTaneil MexaHW3mMoB W KX CBapHbIX
coeVIHEHU.
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1.3 UCMNbITAHUA TMOPABJIMMECKUE

1.3.1 [leTann mMexaHM3MOB, 3a WUCKMOYEHWEM aeTanen ABuratenen BHYTPEHHEro
cropaHus, paboTatowme npyn n3dbITOYHOM OaBIEHMU, NOCHE OKOHYaTENbHOM MEXaHN4YeCKon
00paboTkM, A0 HaHeCeHMsl 3alUUTHbIX MOKPbITUMA AO0MKHbI ObiTb MWCMbITAHbI MPOGHBLIM
rMApaBnMyeckiM AaBreHneM py,, onpeaeneHHbIM no gopmyne

Pup = (1,5 + 0,1K)p, (1.3.1)

roe p — MakcumarnbHoe paboyee aasnenve, Mla;
k — k03 dULMEHT, NpUHMMaeMsIin no Tadn. 1.3.1.

Bo Bcex cnydasax BenuuMHa nNpobHOro AaBreHus OOSMKHA MPUHMMAaTbCA He HWKe
JaBneHus1, ycTaHaBNuBaloLLLEerocsa npu NosIHOM OTKPbITUW NpeAoXpaHUTENbHOro KnanaHa, Ho
He Huxe 0,4 MlMNa ana oxnaxgaemblx NONOCTEN AeTanen U pasnUYHoOro poda ynnoTHEHUA 1
He Hmxe 0,2 MlMa B apyrux cnyyvasix. Ecnu Temnepatypbl unm pabouve gaBneHus NpesbIwaoT
npegycMoTpeHHble B Tabn. 1.3.1, a Takke ONnS maTepuarnoB, He YKa3aHHbIX B Tabnuue,
npobHoe faBneHne AoMKHO ObiTb B KaXXaoMm cnyyae ogobpeHo Pernctpom.

Tabnuuya 1.3.1

Matepuan XapakTepucTuka Pa6boyasa Temnepartypa, °C, max
120 | 200 | 250 | 300 | 350 | 400 | 430 | 450 | 475 | 500

Cranb (kpome p, MlMa - 20 20 20 20 10 10 10 - -
yKa3aHHOWN HIDKe) k 0 0 1 3 5 8 11 17 - -
Cranb p, MMa - - - - 20 20 20 20 20 20
MonunbaeHoBas 1 k 0 0 0 0 0 1 2 3,5 6 11
MonmbaeHo-
XpomucTas ¢
cogepxaHnem
MonunbaeHa
He meHee 0,4 %
YyryH p, MlMa 6 6 6 6 - - - - - -

k 0 2 3 4 - - - - - -
BpoH3a, naTyHb 1 p, MlMa 20 3 3 — — — — — — —
mMeab k 0 3,5 7 - - — — - - -

1.3.2 [onyckaeTcsa ucnbiTaHWe feTtanen U y3NoB MexXaHU3MOB pas3fenbHO Mo

nonocTsiM NpobHbIM AaBreHWEM, Ha3HA4YeHHbIM COOTBETCTBEHHO paboyvemy OaBMEHUIO U
Temnepartype B Kaxgon nonocTu.

1.3.3 [etann paBuratenen BHYTPEHHEro CropaHusi AOSKHbl MWCMbITbIBATbCH B
COOTBETCTBMM € TpeboBaHnsMK Tabn. 2.2.2 npunoxenus 8 k pasa. 5 yactn IV «TexHuveckoe
HabnogeHne 3a WU3rotoBreHvem wusgenuin» [paBun  TexHudyeckoro HabnogeHus 3a
NOCTPOMKON Cy0B 1 M3roTOBMEHNEM MaTepuarnos U Usgenun ans cyaos.

1.34 [eTtanu 1 y3nbl MEXaHM3MOB, 3anofHEHHble HePTENPOAYKTaMM U UX Napamm
(kopnyca pegykTtopoB, MNOAAOHbI WM T.M.) MNOA4 MOPOCTATUYECKUM WM  aTMoCcdepHbIM
OaBneHneM, OOMmKHbl nodBepraTbCsl UCMbITAHUAM Ha MacNoOHENnpPOHULAEMOCTb CNOcOboM,
0006peHHbIM Pernctpom. B cBapHbIX KOHCTPYKUUAX UCMbITAHUIO HA MAacNOHENPOHNLIAEMOCTb
[0CTaTOYHO noaBepraTb TOMbKO CBapPHbIE LUBbI.
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1.4 UCNbITAHUA B AEUCTBUU

141 Kaxablhi MexaHu3M nocrne OKOHYaHusi cOOpKM, perynmpoBkM U oGKaTKM A0
YCTAHOBKM Ha CYAHO [OIMKEH ObITb UCMbITAaH Ha CTeHAEe MOA Harpy3kou no nporpamme,
onobpeHHon Pernctpom.

B oTgenbHbIX cryyasx no cornacoBaHuio ¢ PErmcTpom UcnbiTaHnsa Ha CTeHAe MOryT ObiTb
3aMeHeHbl UCMbITaHUSIMN Ha CyOHeE.

1.4.2 [onoBHble 00paslbl MEXaHW3MOB AOMMKHbI WUCMbITbIBATLCA MO NporpamMmme,
obecneymBaloLen NPoOBEpPKY HAAEXHOCTM U ONUTENbHOW paboToCnOCOOHOCTU OTAENbHbIX
geTanen y3nos n MeEXaHM3MOB B LIESIOM.
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1.5 OBLWME TEXHUWYECKUE TPEBOBAHUA

151 MexaHuambl, nepeyvncrieHHble B 1.1, OOMKHbI COXpaHATb paboTocnocobHOCTL
B YCMNOBUSIX OKpY>KatoLLen cpeabl, ykasaHHbIx B 2.3 yactu VIl «MexaHu4eckne yctaHOBKUY.
15.2 KOHCTPYKUMA rMaBHbIX MeXaHM3MOB, npefHasHavyeHHbIX M UCNOorb30BaHUS

Ha cygax C oOJHoBanbHbIMM YCTaHOBKaMM, Kak MpaBwio, OOIPKHa npegycmaTpuBathb
BO3MOXHOCTb MX paboTbl B aBapUNHbIX PEXMMaxX Ha CHUXKEHHOW MOLLHOCTU Npu Bbixode w3
CTpOos [feTanen, 3amMeHa KOTOpbIX B CyOOBbIX YCMOBMSX HEBO3MOXHa WNU CBsA3aHa C
ONNTernbHOM 3aTpaTon BPEMEHMN.

15.3 CranbHble KOBaHble, NUTble M CBapHble, a Tawkke 4yryHHble Jetanu
MEXaHU3MOB MNPW MW3rOTOBMEHUN [OIMKHbI NoABepraTbCa Tepmuyeckon obpaboTke B
cootBeTCTBUMM C TpeboBaHuamu 3.7.4, 3.8.4, 3.9.4, 3.10.4 vactm Xlll «Matepumanbi»
n2.1.15-2.1.16 yactn XIV «Csapka».

1.5.4 KpenexHble getanu OBMXKYLLUMXCA YacTen MEXaHU3MOB U YCTPOUCTB, a Takxke
KpenexHble [feTanun, Haxogsawmeca B TPYOHOLOCTYMHbIX MecTax, AOMKHbl UMeTb
npucnocobnexHus nnm COOTBETCTBYIOLLYIO KOHCTPYKUMIO He aonyckarowme
CaMOonpoun3BObHOro UX ocnabneHns n otaayn.

155 HarpeTble NOBEPXHOCTM MEXaHU3MOB M 06opyooBaHMA OOSMKHbI  ObiTb
N30MMpoBaHbl B COOTBETCTBUM C 4.6 YacTu VIl «MexaHuyeckme yCcTaHOBKU».
1.5.6 [eTann mexaHnamoB, conpukacaroLmMecs Co Cpeaon, Bbi3biBatoLLEN KOPPO3UIO,

OOIMKHbI ObITb N3roTOBMEHbLI N3 aHTUKOPPO3UOHHOIO MaTepuana Unn UMeTb CTOMKUE NPOTUB
KOPPO3umn NOKPLITHA.

B oxnaxpgatowmx nosiocTax MexaHM3MOB W OXSflaguTenen, B KOTOPbIX LUUPKynupyet
MOpCKasi BoAa, AOIMKHbI ObITb YCTAaHOBMNEHbI MPOTEKTOPHI.

1.5.7 CucteMbl ANCTAHUMOHHOIO aBTOMAaTU3NPOBAHHOIO YNpaBfieHusl, B TOM Yucne
aBapUNHO-NpeaynpeauTenibHON CUrHanNM3auum u 3awuTbl, JOIDKHbI OTBeYaTb TpeboBaHUAM
yactn XV «ABTOMaTU3aLMNA».

1.5.8 Cuctembl 1 TpybonpoBoabl ABuraternen n MexaHusMOB [OSTKHbl OTBeYaTb
TpeboBaHuam yactu VIl «Cuctemsl n TpybonpoBoabl».
1.5.9 OnektpoobopygoBaHve ABuratenen M MexaHU3MOB [OIDKHO OTBeYaTb

TpeboBaHuam YacTn XI «3nekTpuyeckoe obopyaoBaHmne».
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1.6 MATEPWUAIIbI U CBAPKA

16.1 Ecnn He ykasaHo nHoe, maTepuarnbl, npegHa3HadYeHHble OANA U3roToBreHUs
aetaneh MexaHu3MOB, MOryT ObiTb M3rotoBfneHbl nmb6o no [llpaesunam PC n oTBevatb
TpeboBaHuaM cooTBeTcTBYyOWMX rnae 4vactu Xl «Martepuanbi», ykasaHHbIX B rpade 4
1abn. 1.2.4, nnbo no mexayHapooHbIM WM HauWOHalbHbIM CTaHgapTam Mo dopme
TexHnyeckoro Habnwogenus pynnel 1M (tabn. 5.2-2 vactn | «O6Wwue nonoxeHus no
TexHudeckoMmy HabnogeHuo» MpaBun TexHu4eckoro HabnaeHNsa 3a NOCTPONKOW CyL4OB U
N3roToBNEHNEM MaTepmanos U U3genui).

[MpymeHeHne maTepmanoB, N3roTOBIEHHbLIX MO CTaH4apTaMm, NoaeXnUT CornacoBaHuIo C
Pernctpom npm paccMoTpeHNn TEXHUYECKON JOKYMEHTaLUN.

1.6.2 Ecnn He ykasaHO WHOe, MaTepuanbl geTanen gsuratenen BHYTPEHHEro
cropaHus nognexar oCcBUAeTeNbCTBOBaHUIO Pernctpom B COOTBETCTBMM C NPUIOXKEHNEM 8 K
pa3g. 5 yactm IV «TexHuyeckoe HabnwgeHWe 3a M3roToBneHveM wusgenuny [MpaBun
TEeXHNYEeCKOro HabnaeHNa 3a NOCTPOMKOM Cy40B N U3rOTOBNEHNEM MaTeEpPManoB 1 U3genun
Ans cynos.

Mo ycmoTpeHuto Pernctpa moxeT ObiTb NpOBeAEHO OCBMAETENbCTBOBaHME Tpyb u
apmaTypbl cucTem, paboTatoLmx Nog AaBreHneM 1 BXOOALWMX B COCTaB ABUraTens, npu nx
N3roToBNEHUN.

1.6.3 lMNpn npumMeHeHUM Ona getanen MexaHM3MoB IerMpoBaHHOW, B TOM 4ucne
XKaponpo4HOM, XKapOCTOMKOW CTann 1 cTanu BbICOKOW MPOYHOCTU UMW NIEMMPOBAHHOMO YyryHa
Pernctpy aomkHbl OblTb NpeacTaBneHbl 4aHHbIE NO XMMUYECKOMY COCTaBYy, MEXaHUYECKUM U
crneunansbHbIM CBOMCTBaM, MOATBEPXKAAKLLNE BO3MOXHOCTb NMPUMEHEHUSA MO HA3HAYEHUIO.

1.6.4 [na getanen napoBbixX TypOMH 1 ra3oTypOUHHBIX ABUratenen, paboTarowmx B
ycnosusx Bbicokux temnepatyp (400 °C u Bbiwe), AOMKHbI OblTb NPOBEAEHbI UCMbITaHUSA
MaTepuana Ha pacTsXeHue npu pacdeTHOW Temnepartype, a npu HeobxoammocTn Pernctp
MoXeT noTpeboBaTb NpeAcTaBneHns 4aHHbIX O Npeaene AnMTeNnbHOM NPOYHOCT MaTepuana
npu pacyeTHOW TemnepaType.

1.6.5 UyryH ¢ wWapoBuMaHbIM  rpautomM  JonyckaeTcss  MPUMEHATb A0
Temnepatypbl 300 °C, cepbiri 4yryH — o 250 °C.

1.6.6 Mpy nsroToBneHun getanen MexaHusMoB C NMPUMEHEHMEM CBapKU AOSMKHbI
BbINOMHATLCA TpeboBaHusa Yactn XIV «Ceapkay.

1.6.7 MpmeHeHne maTtepuarnoB, MHbIX, YeM CTaslb, B MexaHM3Max MOXeT ObiTb
JONyLEeHO C YY4eTOM OLEHKM OMacHOCTU BO3HUMKHOBEHWUA MnoXapa npu npUMeHeHUN Takux
koMmrnoHeHToB (cM. 2.1.10 yacTtu VIII «Cuctembl n Tpybonposoabl»).
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2 ABUI'ATEJIM BHYTPEHHEIO CTOPAHUA

2.1 OBLUME NONOXEHUA

211 TpeboBaHnsa HacTosiwero pasgena pacnpocTpaHATCA Ha Bce ABuraTenmu
BHYTPEHHEro CropaHusi MOLHOCTLIO 55 KBT 1 BhiLwe.

O6bem TpeboBaHuMi K gBUraTensaiM MOLLHOCTbIO MeHee 55 KBT mMoxeT ObiTb CHMXEH C
y4€TOM OCOBEHHOCTEN UX KOHCTPYKLNN N Ha3HaAYEeHUS.

Pernctpom Moryt npeabaBnATbCA AOMOMHUTENbHbIE TPeboBaHWUS K KOHCTPYKLMM,
00beMy ocBMaETENLCTBOBAHNIA U McNbiTaHun [JBC ¢ aneKTpoHHbIMM cUcTeEMamMm yrnpasneHns
Ha OCHoBe pa3paboTaHHbIX HOPMaTUBHO-METOAUYECKMX MaTepuanos Permcrtpa.
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2.2 ObLWME TPEBOBAHUA

2.2.1 [ononHuTtensHble TpeboBaHWs K ra3oBbiM ABUraTensiM BHYTPEHHEro CropaHus
npvBeneHbl B pasg. 9.

2.2.2 [Buratenn, npegHasHadeHHble ANS UCNONb30BaHWS B KayecTBE rNaBHbIX,
OOJMKHbI Takke oTBevaTb TpeboBaHuaM 2.1 yactu VII «MexaHnyeckne yCTaHOBKUY.

2.2.3 HepaBHOMeEpPHOCTb 4acTOThbl BpalWeHUs OU3eNb-reHepaTopoB MNepeMeHHOro

TOKa, NpeAHa3HavYeHHbIX ANs napannenbHon paboTbl, 4OMMKHA ObITb Takon, YTOObLI amMnnuTyaa
yrnosbIx KonebaHuin Bana reHepaTtopa 6bina He 6onbwe 3,5°/P, rge P — uncno nap nontocos
reHeparopa.

2.2.4 KpenukongHble gsuratenu, nNpoayBOYHbIE MOMOCTM KOTOPLIX CBS3aHbl C
UMnNuHOgpamun, AOMKHbl  MMETb 0AoOpeHHyto Pernctpom cuctemy noXapoTylleHus,
ABTOHOMHYK OT CMCTEMbI MOXaPOTYLIEHMS MaLLUMHHOrO oTgeneHust (cm. Ttabn. 3.1.2.1
yacTtu VI «[poTruBonoxapHaa 3awimra).

MpoayBoYHbIE MOMOCTU [MaBHbIX ABuUraternen Ha cygax 6e3 nocTosHHOM BaxThbl B
MaLIMHHBLIX NOMeLleHnax Kateropum A [OOMKHbl  6biTb  0BOpyAOBaHbl  CUCTEMOW
CBOEBPEMEHHOIO0 OBHapYXeHWs1 noxapa WM nojayn curHana TPeBOrn Npu BO3HUKHOBEHWUN
noxapa (cMm. 4.2.3.1 yactu VI «poTMBonoxapHas 3alumra).

2.2.5 [unsenb-reHepaTopbl, NpefgHasHavyeHHble AOS11 UCMNOSb30BaHUS B KayecTBe
aBapUHbIX, JOMKHbI UMETb aBTOHOMHbIE CUCTEMbI TONSINBA, OXNaXOEHNUS U CMa3KW.

Mo aBTOHOMHOCTBIO CUCTEM OXMaxOeHusa cnegyet NoHMMaTb WMX HE3aBUCUMOCTb
oT ob6opynoBaHus, npmeaeHHoro B 4.3 yactu VIII «Cuctembl n TpybonpoBoabi».

2.2.6 [Buratenn, npegHasHayeHHble AN NpuBO4A aBapUMHbBIX FEeHepaTopoB,
KOTOopble Takke MOryT OblTb MCMNOMb30BaHbl KakK WCTOMHWKM  3rEeKTPO3Heprum  Ans
HeaBapunHbix Lenen (cm. 9.4.2 yactn Xl «Onekrtpuyeckoe obopyaoBaHme»), LOMKHbI ObiTb
o6opynoBaHbl TONSIMBHbBIMMU n MacrnsHbIMK unbTpamu, a Takke
KOHTPOSbHO-U3MepPUTENbHBIMU NpubopamMu, curHanusaunen n 3alMTHBIMU YCTPONCTBAMM,
Kak 970 TpebyeTcs Ans NPUBOAHBLIX ABUraTenen OCHOBHbLIX MCTOYHUKOB 3NEKTPOIHEPrM Npu
©e3BaxTeHHOM 06cnyxmBaHuun. Npu 3TOM pacxodHble TONIMBHbBIE LMCTEPHbI AOSMKHLI UMETh
CUrHanmM3aumo No HWKHEMY YPOBHIO TOMMMBA, KOTOPbIN COOTBETCTBYET 06bEMY pacxogHOW
TOMMANBHOW LNCTEPHbI aBapuHOro amsernb-reHepatopa (cm. 13.8.5 yactu VIl «Cuctemsl n
TPyOONpoBOAbI»).

Kpome aTtoro, Takue asuratenu SOMMKHbI UMETb KOHCTPYKLMIO U CUCTEMY OBCNy>XMBaHWS,
rapaHTMpyHLLne Mx NOCTOSHHYK FOTOBHOCTb K MCMOSIb30BaHUIO B Ka4eCTBE aBapUNHbIX Npu
HaxoX4eHUn cygHa B Mope.

2.2.°7 PacueTHas MoOLWHOCTb ABUraTernen OOMmKHa onpefensatbCs npu crnefylowmx
YCINOBUSIX:

aTtmoccepHoM gasneHun, klla, — 100;

Temnepartype Bo3ayxa, °C, — 45;

OTHOCUTENbHOM BnaxHocTtu, %, — 60;

Temnepartype 3abopTHou Bogbl, °C, — 32.

Opyrne ycnoBua Moryt OblTb HasHadeHbl B cootBeTcTBUM C 2.3.1 wyactn VI
«MexaHunyeckne yCcTaHOBKNY.

2.2.8 B ananasoHe yacToT BpalleHus kKoneHyaToro Bana asuratens (0 — 1,2)n,, roe
n, — pacyeTHasi YacToTa BpaLLEeHUsl, HEe AOSDKHO OblTb 3anpeTHbIX 30H, 0OYCMOBIIEHHbIX
KpYTUnbHbIMK KonebaHuamu. Mpy 3TOM OOIMKHbI BbINOMNHATLCA TpebosaHus 8.8.3 — 8.8.5
yactn VII «MexaHn4eckne ycTaHOBKNY.

2.2.9 TpybonpoBogbl TONMMBa, CMAa304HOrO Macna, apmartypa, QraHueBble
coeavHeHuns, punbTpbl JOMKHbI ObITb 3KPaHNMPOBAHbI UK 3aLLULLEHBI TaKUM 06pa3oMm, YTOObI
B Cny4ae WX MOBPEeXOeHUs WCKYanocb nonagaHve HedTenpoAyKTOB Ha ropsyve
noBepxHoCTU (cM. 4.6 yacTu VIl «MexaHn4eckme yCTaHOBKM»).
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2.2.10 [Mpwn Hanuuumu TpeboBaHUI K UCMOMb30BaHUIO crieUmnarnbHbIX MPUCNOCOBeHUI
B COOTBETCTBUM C NYHKTOM 24 T1abnuubl 1.2.3.1-1, OHM AOMMKHblI ObITb MNOCTaBMNEHbI
narotosutenem. O6cnyxnuBaHme gBuratenen AOMKHO OCYLLECTBMSATbLCA B COOTBETCTBUU C
pekoMeHOaunsaMmn N3rotToBuTens.

2.2.11 [na puratenen c aneKTpoOHHOMW CUCTEMON YNpaBeHNs, Y KOTOPbIX OCHOBHbIE
npoueccbl OYHKUMOHMPOBaHMS (TomnmMBOMo4ayun, rasoobMeHa, nycka M peBepca, CMasku
UMAMHOPOB) OCYLLECTBNAIOTCA C MOMOLLBI FMAPaBANYECKUX (MHEBMATUYECKMX) CUCTEM,
ynpaBfigembiX NporpaMmmMmpyemMbiMU SNEKTPOHHBIMW YCTPOMCTBaMK MO CUrHanam gartyuka
yrna noBopoTa KOfieH4YaToro Bana, €AMHWYHBLIN OTKa3 NbOoro anemMeHTa 3MEeKTPOHHOW
CUCTEMbl yMpaBreHuss He [OSPKEeH nNpuBOaUTL K MOoTepe YynpaBnsemMocTM unm K
CamMonpPoOn3BONbHOM OCTaHOBKe ABuratens (CM. NyHKT 25 Tabnuupsl 1.2.3.1-1).




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

2.3 0CTOB

2.3.1 lMnockocTn coeamMHeHW getanen ocToBa, obpasylwme KapTep gsuratens,
OOSKHbI ObITb NIOTHBIMA W HENPOHMUAEMbIMM A1 Macna u rasoB, a Takke B3avMHO
3anKCUPOBaHbI C MOMOLLbIO KannMbpoBaHHbIX AeTanemn.

2.3.2 B octoBe pBuratensa u conpsiraemMblX C HUM OeTansiXx [OOSMKHbl ObiTb
npeayCcMOTpeHbl ApeHaxHble YCTPONCTBA (CTOYHbIE KaHABKKN, TPYOONPOBOAbI U T. M.), a Takke
NPUHATBI apyrMe Mepbl ANs MCKMYEeHUs BO3MOXHOCTM MornafjaHusa Tonnuea U BOAbl B
LMPKYNSALUMOHHOE Macrho.

3apyballeydHble npocTpaHcTBa OfOKOB AOMKHbI MMETb CMYCKHble YCTPOWCTBA,
obecneymBatoLLme NX NOSTHOE OCYyLLEHME.

2.3.3 3awuTta gBuraTens oT B3pbiBa B KapTepe.

2.3.3.1 KOHCTpPYKUMA N CbEMHbIE KPbIWKA KapTepa OAOSMKHbl UMETb LOCTaTOYHYIO
NMPOYHOCTb, YTOObI BblAEPXMBATbL AaBMNEHME, KOTOPOE MOXET BO3HWMKHYTb NMPW B3pbiBE B
KapTepe, C y4eTOM YCTaHOBKM NpefoXpaHUTENbHbIX KranaHoB B cooTBeTcTBuM ¢ 2.3.4. Mpun
39TOM KPbILKN KapTepa AOMKHbl ObITb 3akpenneHbl TakuM obpas3om, Y4Tobbl UCKIOYNUTL UX
CcMeLleHue nNpu B3pbiBe.

2.3.3.2 OtpenbHble NpOCTpaHCTBA KapTepa, TakMe Kak npuBOAHOW  OTCEK
pacnpeaenuTenbHOro Bana u eMy nogo6Hble, NOMHbIN 06beM KOTOpbIX NpeBbiwaeTt 0,6 M,
OOIMKHbI ObITb 060pyAoOBaHbl AOMOMHUTENbHLIMU NPEeAOXPaHUTENbHbIMU  KnanaHamu (C
yyetom 2.3.4.2 n 2.3.4.3).

2.3.3.3 TllpoayBo4Hble Kamepbl, HanNPsIMyl COEAMHEHHbIE C LUNWMHAPAMW, OOSTKHbI
ObITb Takke 060pyAOBaHblI NPeaOXPaHUTENbHBIMW KnanaHamu.

2.3.3.4  KoOHCTpyKUuMA, YCTPOMUCTBO M pacrnosfiokeHne npenoxpaHUTENbHbIX KramnaHoB
OOJIMKHbI 0TBeYaTb TpeboBaHusam 2.3.4.

2.3.3.5 BeHTUnauusa kaptepoB, a Takke NPUMEHEHWE YCTPOWUCTB, KOTOpPbLIE MOrfn Obl
Bbl3BaTb MPUTOK HAPYXXHOro BO3dyxa B KapTep, He [JOMyckaeTcd, 3a WCKIToYeHueM
asuratenen, pabotarowmx Ha ABYX BUAax TOMMMBA, rae BEHTUNSAUMA KapTepa AommkHa ObIiTb
npeaycmoTpeHa B COOTBETCTBUM € 9.5.2.

2.3.3.5.1 Tpybbl BeHTUNAUMWM KapTepa, €CnNM OHU NPeayCMOTPEHbI, AOMMKHbI UMETb
HaUMEHbLUNA pa3Mep, HAaCKOMbKO 3TO NPaKTUYECKM BO3MOXHO, AN CBEOEHUS K MUHUMYMY
npopbiBa BO3dyxa nocre B3pbiBa. [1pn 3TOM KOHUbI TPy® AOMKHbI ObiITb 0OGOPYAOBaHbI
nnamenpepbiBalOWen apMatypon W YCTPOeHbl Takmm o06pa3oM, 4TOObl MCKMAYanach
BO3MOXHOCTb NonagaHusa BoAbl B ABUraterb.

BoagyLwwHble TpyObl AOMKHBI BIBOAUTBCA Ha OTKPbITYIO Nanyby B MecTa, UCKYatoLwme
3acacbiBaHVe NapoB B XWUIble U CRy>XebHble NoOMeLLEHNS.

[na gsuratenen mowHocTeio 4o 750 kBT gonyckaetcs ocywecTBnATb OTCOC rasa u3
KapTepoB C NOMOLLbIO TypbOo- unu Bo3gyxoHarHeTaTenen npu ycnoBum yCTaHOBKN HAOEXHbIX
MacnooTaenuTenen, NCKNoYarLLMx nonagaHve B ABuratesib Macna ¢ oTcacbiBaeMbIM ra3oMm.

2.3.3.5.2 Ecnu npegycmoTpeH NpyHyanTEnbHbIM OTOOP ra3oBor atMocdepbl U3 kKapTepa
(Hanpumep, ons oBHapyXXeHusa abiMa), TO Bakyym B KapTepe He AosmkeH npesblwath 250 Ma.

2.3.3.5.3 Bo wusbexaHne pacnpocTpaHeHusi nfameHu nocne B3pbiBa 06beanHeHue
BO3AYLHbIX M CTOYHbIX MacnsaHblx Tpy® u3 kapTtepoB OByX W Oonee psuratenen He
JonyckaeTca.

2.3.3.6  Tpybbl cnnBa cMas3oyHOro mMacna n3 macrocbopHuka asuraTens B LMUCTEPHY
CTOYHOro Macrna SOSMKHbI BbITb NOrPYXXEHHBIMU C X 060X KOHLOB.

CTOYHblEe OTBEPCTUA KapTepa OOIPKHbI UMETb peLleTKM U CeTKW, npegoTBpaljaioLllme
nonagaHne B CTO4YHbIA TPyOOMpPOBOL MOCTOPOHHUX MNpeaMETOB. YKasaHHoe TpeboBaHue
pacnpoCTpaHseTCAa TakKe U Ha ABUratesnn ¢ CyxXum KapTepom.

2.3.3.7 Ha nynbTe ynpasneHus gsuratenem wunu, npegnodtutenbHee, Ha KpbILIKaXx
KapTepa C KaX[doW CTOPOHbI ABUraTens AOMKHbl UMETbCA npeaynpeauTeribHble Haanucu,
3anpeljarowme B criydae npegnoniaraeMoro neperpesa BHyTPU KapTepa OTKPbIBaTb KPbILLKK
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KapTepa WM CMOTPOBbIE FOYKM B TEYEHME BPEMEHW, OOCTATOYHOro Anst Heobxoammoro
oXrnaxaeHus nocne oCTaHOBKW ABUraTens.

2.3.3.8 [MpnbBopbl OOHapyXeHUA 1 CUrHanM3auum MacnsHoro TymaHa B kaptepe (Mnu
CUCTEMA KOHTPONSA TemnepaTypbl MOALIMMHMKOB ABUraTens wnmM Kakoe-nmbo pgpyroe
paBHOLIEHHOE YCTPOWCTBO) TpebytoTcs:

1 Ona curHanmsauuMnm M CHWDKEHUS Harpys3kv Ans mManoobopoTHbIX ABuraTenew
MoLHocTblo 2250 kBT 1 6onee wnu ¢ gnametpom uunuHgpa 6onee 300 mMm (CcMm. Takke
Tabn. 4.2.10-1 yactn XV «ABTOMaTU3aLMA»);

.2 Ona curHanusaumMm u aBTOMaTUYEeCKOW OCTaHOBKM ABUratens ans cpegHe- U
BbICOKOOOOPOTHBIX ABUraTenen MoLHocTbo 2250 kBT 1 6onee unu ¢ guameTpom LUMnuHapa
6onee 300 mm (cMm. Takke Tabn. 4.2.10-2, 4.4.6-2 yactn XV «ABTOMaTM3aums»).

Mpnbopbl 0BHapyXeHus 1 cUrHanusaumm MacnsHoro TymaHa B KapTepe OOIKHbI ObITb
onobpeHHoro Pernctpom Tuna m ortBevatb TpeboBaHuam 2.3.3.9 n 2.3.3.20. MNpoueaypa
TMMNOBLIX UCMNbITAHUIN NPMOOPOB OBHAPYKEHUSI U CUTHANM3aL MM MacnsHOro TyMaHa B KapTepe
nsnoxeHa B npunoxeHnn 11 kK pasg. 5 uvactm IV «TexHudeckoe HabnwogeHve 3a
n3roToBneHnem wmsgenun» [lpaBun TexHM4Yeckoro HabnwgeHus 3a MOCTPOWKOW CydOB U
N3roToBNEeHneM mMmaTtepuanos 1 nsgenuin ong cyaos.

CucTtembl KOHTPONS TemnepaTypbl NOALWMNHUKOB ABUraTensa unn apyrme paBHOLEHHbIE
YCTPOWCTBA, WCMNofb3yeMble ANA npefoxpaHeHusi OT B3pbiBa B KapTepe, OOSMKHbl ObiTb
ono6peHHoro Permctpom Tuna Ans NoaTBEPXXAEHMS BbINONIHEHMS BbllleyKa3aHHbIX Lenewn.

MpumevaHnus: 1. MNpumeHUTENbHO K TpeboBaHWSAM, ykasaHHbiM B 2.3.3.8.1 n 2.3.3.8.2,
NPUHATLI criegyoLme onpeaeneHuns.

Manoob®opoTHble pfgBWratenuM — pABUMratenM C pacyeTHOMW YacTOTOM BpalleHus
koneH4aToro Bana np < 300 06/MuH.

CpenoHeoboOpoTHble ABUraTenu — AsBuratenu C pacyeTHOW 4YacTOTOW BpaleHus
koneH4yaToro Bana (300 < n, < 1400) 06/MuH.

BoicokoobopoTHbie AaBuratenu — pgeBuratenn C pacyeTHOM YacTOTOM BpalleHus

koneH4yaToro Bana np = 1400 06 MUH.
2. [1ns BbICOKOOOOPOTHBIX ABUraTenen Nno4 paBHOLEHHbIM YCTPOMCTBOM creayeT NoOHUMaTh psaj
KOHCTPYKTMBHbIX Mep, UCKMNIoYaloLLnX BO3MOXHOCTb B3pbiBa B KapTepe ABuraTtens.

2.3.3.9 [pnbGopbl OBHapYyXeHWss M CuUrHanusaumm MacrsHoro TymaHa B KapTepe
AOMXKHbl yCTaHaBNMBaTbCA B COOTBETCTBUMM C WHCTPYKUUSIMW/PEKOMEHAAUMAMU MO UX
yCT@HOBKE KaK M3roTOBUTENS ABUratens, Tak u U3rotoButens aTnx npubopos. NHCTpyKLmK
OOJMKHbI BKNOYaTb CneayoLLyo nHhopMaumio:

.1 cxemy cucTemMbl OBHapyXeHWst 1 cUurHanu3aumMm MacnsiHoro TymaHa B KapTepe C
ykasaHnem To4dek oTbopa npob M3 KapTepa, a Takke pacnonoxeHve Tpybd unnu kabenewn,
BeAyLUMX K AaTYUKY, C yKaszaHuem guameTpa Tpyb;

.2 aHanus, nogTBepXxaatoLmi, 4To Bblbop Tovek oTbopa npob n HopMbl oTbopa (ecnu
NPMMEHNMO) YYUTBLIBAKOT YCTPOWUCTBO WM FEOMETPUIO KapTepa, a Takke MPOrHo3npyemyto
aTMocdepy B MecTax, rae MoXeT CKannmBaTbCs MachsiHbIN TyMaH;

.3 pyKOBOACTBO U3roToBUTENS NO 06CNYXMBAHWNIO N NPOBEPKaM (MCMbITAHUSM);

4 cBegeHVs 0 TUMNOBbLIX UMM 3KCNNyaTaLMOHHbIX UCNbITAHUSIX ABUraTens COBMECTHO
C CUCTEeMOW 3aluTbl ABUratens, BKI4Yawwen npubopbl oBHapyXeHus U curHanusauum
MacnsiHOro TymaHa B kapTtepe ogobpeHHoro Tuna.

2.3.3.10 [swuratenb, yCTaHOBMEHHbINA HA CyAHe, OOMMKeH ObiTb CHabXeH pyKOBOACTBOM
N3roToBUTENS MO OBCNYXXUBaAHMIO M NpoBepKam (MchblTaHUsAM) NPUBOPOB OBHapPYXeHUA n
CUrHanmsauum MacnsHoro TymaHa B kaptepe cornacHo 2.3.3.9.

2.3.3.11 [omnxHa 6bITb 06ecneyeHa BO3MOXHOCTb MOSy4eHUs AaHHbIX 06 06HapyxeHnn
MacnsiHOro TymaHa v napameTpax curHanusauum u3 6e3onacHoro yaaneHHoro oT gsurartens
MecTa.
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2.3.3.12 Kaxpgbin gBuratenb gomkeH 6biTb 060pyaoBaH CO6CTBEHHBIMU HE3ABUCUMbIMU
npnbopamu 0BHapY>XeHUS 1 CUrHanu3auumnm MacnsiHoro TymaHa B Kaptepe.

2.3.3.13 Cwuctembl OBHapyXeHus M CUrHanmMsauMum MacrnsiHoro TymaHa B KapTepe
OOJDKHbI MUCMbITbIBATbCA MO 0400peHHon Permctpom nporpaMmme Kak Ha WChbiTaTenbHOM
CTeHAe, TaKk U Ha CydHe, Kak Mpu OCTaHOBMEHHOM fBuratene, Tak v npu ero paboTe B
HOpMarnbHOM 3KCnyaTauuoHHOM pexnve.

2.3.3.14 [lapameTpbl aBapuHON CUrHaANN3aUMM N OTKITOYEHNSI CUCTEM ODHAPYXXEHUS 1
CUrHanusauun macnsgHoro TymaHa B KapTepe [OOIKHbl MPUHUMATLCA B COOTBETCTBUM C
TpeboBaHusMn YacTn XV «ABTomMaTM3aumsa».

2.3.3.15 [lpnbGopbl OBHapYXEHWst U CUrHanusaumm MacrnsHoro TymaHa B KapTepe
OOIDKHbl MMEeTb CUrHanmusauuio o npeackasyemblXx YHKUMOHAmNbHBIX OTKa3ax CXeMbl Y
31IEMEHTOB CUCTEMbI.

2.3.3.16 Cucrtema OOHapyXeHUs W CurHanmsauMm MacnsiHoro TymaHa B KapTepe
AOMMKHa obecneumBaTb CUrHanM3auuvio, yKasblBalOLWYK Ha 4acTUYHOE MOMYTHEHWE JUH3,
ncnonb3yemblix B 0BOpyaoBaHUM ANd onpefeneHus KOHUEHTpauum MacnsaHoro Tymala,
KOTOpPOE MOXET BIMATL Ha HaAEXHOCTb UHOMKAUUKW nokasaTenen n curHanmsaumm.

2.3.3.17 Ecnu npnbopbl 0OHapyXeHUs 1 CUrHanusaumm MacnsiHoro TymaHa B kapTepe
NPUMEHSAIOT NporpamMmpyemMble 3reKTPOHHbIE CUCTEMbI, UX YCTPOMCTBO OOMKHO OTBeYaTb
TpeboBaHusim  7.10  «[lporpammupyemble  SMNEKTPOHHbIE  CUCTEMBbI»  4Yactu XV
«ABTOMaATM3ALMNAY.

2.3.3.18 Cxembl yCTpONCTBa 1 pacnosnoxeHus npubopos 0GHapY>KeHUA 1 curHanusaumm
MacnsiHOro TymaHa B KapTepe AOmXHbl 6bITb 0406peHbl Pernctpom.

2.3.3.19 [pnbopbl COBMECTHO C AAaTYMKaMM OOITKHbI UCTbITbIBATLCS HA UCMNbITATENbHOM
cTeHae n Ha 6opTy cyaHa Ana 4eMOHCTpauun PyHKLMOHNPOBAHUSA CUCTEMbBI OOHapYXXeHUs n
curHanu3auum macnsiHoro TymaHa B kaptepe. ObopygoBaHve Ang UCnbiTaHUA OOMKHO ObITh
ogobpeHo Pernctpom.

2.3.3.20 Ecnu npegycmoTpeHbl nocnegoBaTernbHble Npubopbl  OOGHApYXeHust
CUrHanu3auum MacnstHoro TymaHa B KapTepe, TO MHTepBarbl U Bpemsa oTbopa npob SOMmKHbI
ObITb KOPOTKUMMN HACKOSBKO 3TO BO3MOXHO.

2.3.3.21 Ecnn gns npenoTBpalleHns NOBbIWEHMS KOHLEHTPaLMM MacngaHoro TymaHa,
KOTOpOE MOXET NPUBECTU K B3PbIBY B KapTepe, UCMONb3YTCS anbTepHaTUBHbIE METObl, OHU
AOIMKHbI ObITb cornacoBaHbl ¢ Pernctpom ¢ npeacraBneHmeM TeXHN4eckoro o60cHoBaHunA. B
OOMNONTHEHME K NYHKTY 22 T1abn. 1.2.3.1-2 Ha paccMOTpeHne AOoSkHa OblTb MpeacTaBneHa
cnegyowas nHgopmauus:

.1 TN, MOWHOCTb, YacToTa BpaLleHus, X0 MOPLUHSA, AnaMeTp uunuHapa n obbem
KapTepa gsuratens;

.2 OnucaHue YCTPOWCTB, NpefoTBpallalolmnx co3gaHne yCnoBuin B3pbiBa B KapTepe
(Hanpumep, KOHTPONA TemnepaTtypbl MNOAWWMHMKOB, TemnepaTtypbl pa3bpbi3arMBaemMoro
Macna, AaBlieHUs ra3oB B KapTepe, YCTPONCTB peLmpKynauun);

.3 AOKyMeHTarnbHoe NoaTBep)KAEeHME TOro, YTO YCTPOMCTBA ABMATCA 3O EKTUBHBIM
CpeacTBOM NpefoTBpaLLEHNsa Co3OaHusA yCroBui B3pbiBa B KapTepe, a Takke AaHHble 06
onbITe 3KCnnyaTauuu,

4 WHCTPYKUMM MO 3Kchnyatauuun, TeXHUYECKOMYy OOCNy>XMBaHMIO W NpoBepKam
(vcnblTaHnam).

2.3.3.22 Ecnwn npegnonaraetcst UICNONb30BaHME MHEPTHOIO ra3a And BBOAA B KapTep C
Luenblo CBeAeHWA K MUHUMYMY MOTEeHUManbHOW OnacHOCTU B3pblBa, Ha paccMOTpeHue
Pernctpy gomkHa ObiTb Takke nNpedctaBnieHa AOKYMeHTauusa ¢ nogpoobHbIM onncaHnem.

234 MpepoxpaHuTenbHbIE KNanaHbl KAPTEPOB ABUraTenen.

2.3.41 [Osuratenu c¢ guametpom uunuHgpa 200 mm mn 6onee mnm ¢ obbemom
kapTepa 0,6 M3 1 6onee OomMkHbI GbITb 0O6OPYAOBaHbLI NPEeOOXPAaHUTENBHBIMU KNanaHamm ¢
yyeTom TpeboBaHumn 2.3.3.2, 2.3.4.2 1 2.3.4.13 cnegyronm obpasom:

.1 pBuratenu ¢ gnameTpom uunuHapa oo 250 Mm BKNIOYUTENBHO OOSMKHBI UMETh Kak
MWHUMYM MO OAHOMY KrianaHy Ha KaXkOOM KOHLe KapTepa W, ecrnii KorneHyaTbln Ban 3Tux
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asuratenen nmeet 6onee 8 KPMBOLLMMOB, AOMNOMHUTENBHO JOMKEH ObiTb YCTAHOBMNEH KnanaH
B CpegHen YacTu kapTtepa;

2 apuratenu ¢ anameTpoM uununapa oonee 250 MM, Ho He npeBbiwaoLwmmM 300 MM
BKMIOYUTENBHO OOMKHbI UMETb Kak MUHUMYM MO OAHOMY KnanaHy KapTepa vepes Kaxabln
OAMH KPUBOLLKM, HO BO BCEX Cllydasax HE MeHee ABYX Ha KapTep;

3 asuratenu ¢ gnameTpom umnuHgpa 6onee 300 MM OOMKHBI UMETb Kak MUHUMYM
Nno ogHOMY KnanaHy npoTMB KaX4oro KpMBoLUMMa KoneH4yaToro sana.

2.3.4.2 TpoxogHoe ceyeHre Kaxaoro knanaHa JoMmKHO ObiTb He MeHee 45 cm?2,

2.3.4.3 CymMapHOe MpOXogHOEe CeYeHue KranaHOB, YCTAHOBIIEHHbIX Ha ABuraTene,
JOIMKHO cocTaBnsATb He MeHee 115 cm? Ha 1 m3 obliero obbema kapTepa. Mpu noacuyeTe
obuiero o6bema kapTepa 13 Hero MoXxeT BbITb UCKIHOYEH CyMMapHbIN 06beM HEMOABMKHbBIX
yacten (ogHako B 0OWMiA OObeM [OMMKHbI ObiTb BKIOYEHblI AeTanu, CcoBepLuarme
BpallaTenbHble U BO3BPaTHO-NOCTYNaTenbHble ABUXEHUS).

2.3.4.4  KnanaHbl OMKHbI OblTb OCHALLEHbI NErKUMU NOANPYXMHEHHBIMW ANCKaMU UMK
WHbIMX ObLICTPOAENCTBYIOLMMM CaMO3anopHbIMU YCTPOMCTBaMn Ons cbpoca AaBneHus B
KapTepe B criydae B3pblBa ¥ NpeaoTBpaLLeHnsi NOCneayoLero npopbIiBa Bo3ayxa.

2.3.45 [Ouckn knanaHoB AOMKHbI OblTb M3rOTOBMEHbI U3 MMACTUYHONO MaTepuana,
CNoCOBHOro BblAEPXKMBATb yAap NMPU COMNPUKOCHOBEHUWM C OrPAHNYUTENSIMU B MOSHOCTBIO
OTKPbITOM NOSIOXKEHWN.

2.3.4.6 KoHCTpykumst knanaHoB p[ofkHa obecneumBaTb WX  MOMEHTanbHOE
OTKPbIBAHME W MOSTHOE OTKPbLITUE NPW MPEBbLILIEHUM OABMNEHUS1 B kapTepe He bonee 4yem
Ha 0,02 Mla.

2.3.4.7 KnanaHsbl OOJDKHbI ObITb obopyaoBaHbl nrameracuTensamm,
obecneymBarLMMM COPOC AaBMeHUsI B KapTepe 1 npeaoTepallaloLlLMMm BbIOPOC nnaMmeHu
npwv B3pbIBE B KapTepe.

2.3.4.8 [lpepoxpaHuTenbHble KhnanaHbl KapTepoB [OOSMKHbl OblTb  0g06peHHoro
Pernctpom TuMna n wucnbiTaHbl C MCNONb3oBaHMEM 060pyaOBaHMS, Y4YMTbIBAKOLWErO WX
YyCTaHOBKY Ha Apuratene. TpebGoBaHMA K TUMOBLIM WCMbITAHUSIM KnanaHOB M3IOXEHbl B
npunoxeHmn 10 k pasg. 5 yactun IV «TexHnyeckoe HabnogeHne 3a U3roToBieHNeEM U3genmmn»
MpaBun TexHn4eckoro HabnoaeHns 3a NOCTPONKOM CyOOB N M3rOTOBNEHMEM MaTepuarnos U
n3genuin ans cynos.

2.3.49 Ecnn npepoxpaHuTenbHble KnanaHbl 06OOpydoBaHbl YCTpoOWCTBaAMM  AOns
3KpaHMpoBaHusi BbIGPOCOB Npu B3pbIBE, MPU TUMOBBLIX UCTbITAHMSX AOIMKHA ObiTh BbINOMHEHA
npoBepKa, nokKasblBawlwlasi, YTO 3SKPaAHUPOBAHME He CHWKaeT 3PPEKTUBHOCTU pPaboThl
KnanaHa.

2.3.4.10 B komnnekTe NoCTaBKM NpeaoXpaHNTENbHbBIX KNanaHoB KapTepa A0JhkHa ObiTb
KOMnMs PYKOBOACTBA M3roTOBUTENS MO YCTAHOBKE W OBCNYXMBAHWUIO, COOTBETCTBYHOLLErO
pa3mMepy 1 TNy knanaHa, npegHasHa4YeHHoro Ans ycTaHOBKN Ha KOHKPETHOM ABuraTene, u
cofepallero cnegyoLyo nHpopmaumio:

A1 onucaHve KnanaHa C YykasaHueM (PyHKUMOHArbHbIX W KOHCTPYKTUBHbIX
OorpaHnyeHuni;

.2 konuto CBMaeTeNbCTBa O TUMOBOM 0A00peHNN/UCNbITaHNN;

3 WHCTPYKLMIO MO YyCTaHOBKE;

4 WHCTPYKLMIO NO 0BCNYXXMBAHMIO N SKCMyaTaumm, BKITKOYas NPOBEPKY U 3aMEHY BCEX
YNNOTHUTESNbHbBIX YCTPOUCTB;

.5 pencrteus, KOTOpbIE AOMKHbI ObITb NPEANPUHATLI MOCNE B3pbiBa B KApTEpE.

2.3.4.11 Konwus pykoBoacTsa, ynomsHyToro B 2.3.4.10, AOMKHa HaX0AUTbLCA BMeCTe C
KnanaHoM Mocrne ero yctaHoBkM Ha cygHe (cM. Takke 5.2.3.3.2 yactn IV «TexHudyeckoe
HabnogeHne 3a W3roTOBIEHMEM usgenui» [paBun TexHUMYEeckoro HabnogeHns 3a
NMOCTPOMKOWN CYyAOB U N3rOTOBMIEHMEM MAaTEPUANoB 1 U3L4eNWn ANs CyaoB).

2.3.4.12 Ha opobpeHune Peructpy, B 4ONONHEHWE K NYHKTY 22 Tabn. 1.2.3.1-2, gomxHa
OblTb NpeacTaBneHa OOKYMEHTauusi No KOHCTPYKUUW U YCTPOMCTBY NpPenoXpaHUTENbHbIX
KrnanaHoB.
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2.3.4.13 KnanaHbl OMKHbI UMEeTb MapKUPOBKY, COaepXKaLLyIo:
HanMeHOBaHWe U agpec N3rotToBUTENS,;

o6o3HaveHne 1 pasmep;

0aTy U3roToBreHuns;

3aflaHHOe MoroXeHne Arg yCTaHOBKU Ha ABuUraTerib.

Dwivk



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

2.4 KONEHYATbIN BAN

24.1 M3noxeHHbIn Hwke cnocob MpOBEpPOYHOro pacdeta pacnpocTpaHsieTcsl Ha
CcTanbHbl€ KOBaHble UK NUTbIe (LeSbHbIE UMM NONYyCOCTaBHbIE) KoreHYaTble Banbl Cy40BbIX
ansenen ¢ ogHopAaHbIM 1 V-06pa3HbIM pacnonoXeHeM LUMHOPOB C OAHMM KPMBOLLMIMOM
Mexay ABYMS paMOBbIMU NOALLUNHUKAMU.

YyryHHble Banbl MOryT OblTb JONYLIEHbI NO COrnacoBaHuio ¢ Pernctpom npu ycnosuu
BbINOSIHEHNSI PACYETOB, YYUTbIBAKOLLMX NPUMEHMMbIe TpeboBaHus npunoxexun I, V, VI k
pasd. 2 1M 9KCnepuMmeHTarnbHbIX AaHHbIX, MOMyYeHHbIX B COOTBETCTBMM C TpeboBaHUAMMK
npunoxenus IV k pasg. 2. MNpn aToM NpyHMMaemble KO3(MUUNEHTBI 3anaca MPOYHOCTH
OOJMKHbI OblTb 060CHOBAHbI.

2.4.2 BbiIxoobl CMasOYHbIX OTBEPCTUA B LWIATYHHbIX WAW  PaMOBbIX LUEKKaX
KoneH4yaToro Barna AOSMKHbl UMeTb Takylo bopMy, YTOOblI B panoHe CMa3ouHbIX OTBEPCTUN
3anac no npegeny BbIHOCNMBOCTM Obin HE MeHee, Yyem anga rantenen. o TpebGoBaHuio
Pernctpa narotoBuTtenb LOMKEH NPeACTaBUTb AOKYMEHTaLMIO Ans 060CHOBaHUA NPUHATOM
UM KOHCTPYKLMN CMa304HbIX OTBEPCTUN.

243 [na pacyeTa KoneHyaTbiX BanoB OOSMKHbI ObiTb NpeAcTaBneHbl 4OKYMEHTbI U
OaHHble, MepeyYnCrieHHbIe HUXeE:

YyepTexX KoNneH4aToro Bana, CogepXallnin Bce pasmepsbl, TpebyemMble HacTosILLEN rMaBow;

obo3HayeHne Tuna ABuratens W ero KOHCTPYKTMBHOE WCMOfHeHue (psgHoe uwnun
V-o06pa3Hoe pacnonoXeHme UMNNHAPOB, WaTyHbl C BUNbYaTOM rOfIOBKON MW C NPULLEMHBbIM
LIaTyHOM);

TaKTHOCTb U cnocob cmeceobpa3oBaHMs (HEMOCPEACTBEHHBIN BMNPbLICK, Mpeakamepa u T.n.);

4YMCno LUNUHOPOB;

pacyeTHas MOLLHOCTb, KBT;

pacuyeTHasi YacToTa BpalleHusl ABuraTens, MuH;

HanpaeneHue BpalleHns (cM. puc. 2.4.3-1);

Puc. 2.4.3-1
HanpaBnequ BpaLleHna KoJieH4YaToro sana:
1 — NPOTMB 4YaCOBOW CTPESIKK; 2 — MO YacoBOW CTpernke; 3 — donaHel 0T6opa MOLLHOCTH

NopsaoK BCMbIWEK C MPOMEXYTKaMU MeXAy HUMU U, ecnn Heobxoaumo, yron paseana
Gnoka uMnNUHApPOB «,, rpag (cMm. puc. 2.4.3-1);

anamMmeTp UMNUHOPOB, MM;

ANMHa Xo4a NOpLUHS, MM;

MakcMmarnbHoe gaBfieHme cropaHus Pmax, MIa;

JaBneHne NpoayBOYHOro BO3dyxa nepen BNYCKHbIMW KrarnaHamy Unu npoayBOYHbIMU
OKHaMu B 3aBMCUMOCTM OT TOro, YTO npumMmeHnmo, Mrla;

pacyeTHas CTeNeHb CxXaTus;

OnnHa waTtyHa Ly, Mw;

BpallaloLLasacs Macca KpPMBOLLMMHO-WIATYHHOrO MeXaHuama uunuvHgpa, kro (ans
V-00pasHbix gBuratenemn, ecnm Heobxoanmo, Macca KpMBOLUMMHO-LLATYHHOro MexaHusma, ¢
rMaBHbIM M NPULENHBbIM LWATYHOM WA C BUNbYaTbIM Y BHYTPEHHUM LUATYHOM);




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

KpvBasa AaBrieHus rasoB B (pyHKLMM yrna NOBOpOTa KPMBOLUMMA, 3a4aHHasa B YNCOBON
dopme yepe3 paBHble yrnbl He Gonee 5° (ana V-obpasHbix gsuratenen yron passana
LUUNNMHOPOB AOMKEH ObITb KpaTeH aToMy yrny);

BEMNYUHBI  M3rnbaroLMx MOMEHTOB, CpPEe3bIBAKOLIMX CUST, KPYTALMX MOMEHTOB
(cm. 2.4.4.2, 2.4.5.1);

CBedeHus1 0 maTepuane;

o603HayeHne matepumana (cornacHo ctaHgapTam U T. n.);

XMMUYECKUN COCTaB;

BpeMeHHoe conpoTuereHue R, Mla;

npegen tekyvyectu R,, Mla;

OTHOCUTENbLHOE cyxxeHne Z, %;

OTHOCUTENbHOE yaSIMHeHne As, %;

paboTta ygapa KV, [x;

cnoco® nnaBkm MmaTepuana (KACMOPOAHbLIA  KOHBEPTEP, MapTEHOBCKasi Meub,
anekTponeys u T.4.);

BMO KOBKM (CBODOOAHAs KOBKA, HEMpepbiBHAs KOBKAa, ropsidasl BbINPEcCOBKa M T.M. C
onucaHnem npouecca);

TepMmuyeckas obpaboTka;

NoBepxXHOCTHas obpaboTka ranTenen pamMoBbIX M LIATYHHbIX LUEEK M KpaeB MacrsiHbIX
OTBEPCTMI (MHAYKUMOHHAA 3aKarnka, 3akaska OTKpbITbIM NriaMeHeM, a3oTpoBaHue, obkaTtka,
apobecTpynHast obpaboTtka M T.N. C onMcaHMeM npouecca 3akasnku), cM. npunoxeHue V K
pasa. 2);

NoBEPXHOCTHas TBepLoCTb HV,

rnybrHa ynpo4yHEeHHOro crnosi, MM;

NPOTAXXEHHOCTb MOBEPXHOCTHOIO YNPOYHEHMUSI.

[ns gBuratenen ¢ NpuuenHbIM WATYHOM (CM. puc. 2.4.3-2) OONONHUTENBHO criegyeT
npeacTaBuThb:

paccTosHNE A0 TOYKM NPUCOEANHEHNS MPULIENHOIO WaTyHa Ly, MM;

yron npucoeauHenns ay, rpag;

ONVHY WaTyHa Ly, MM;

AJIMHY NpULEnHoro waTtyHa Ly, MM.

Pwuc. 2.4.3-2
MpuuenHon waTtyH

24.4 PacyeT nepemMeHHbIX HanpsXkeHUn, BO3HMKAKOWMX B pe3ynbTaTe
BO34eNCTBUA U3rnéarowmx MOMEHTOB U Cpe3biBaloLLMX CUII.

24.4.1 [JOonyweHus.

PacyeT pomxeH OCHOBbIBaTbCS Ha CTaTUYeCKU OnpedeneHHOW cxeme, TaK, 4ToObl
paccmMaTpuBarnochb TOMbKO OLHO KONEHO, LUEeNKN KOTOPOro OnMparTCs Ha LEHTPbl paMOBbIX
NOALIMNHUKOB W KOTOpOE MoABepraeTcs BO3OENCTBUMIO asoB W CUM UHepuun (CM.
puc. 2.4.4.1-1un 2.4.4.1-2).

B kayectBe HOMMHANbLHOrO M3rMbalroWero MOMeHTa NPUHUMAETCSs MOMEHT C Mfe4yoM
n3rnba (oTpesok L1 ana rantenen u L, Ans MmacnsiHoro oTBEpPCTUs, ANsi NONyCOCTaBHbIX BarioB
C MOOHYTPEeHWeM rantenu LWaTyHHOW LWeWKW, MNpeBblalowemM 3HayeHue paguyca 3Tow




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

rantenu, oTpe3ok Li HasHayaeTca Kak nokasaHo Ha puc. 2.4.6.1-2) OT pagunanbHOu
COCTaBrsiloOlLen ycunus, nepegaBaemoro watyHoMm. [ns koneHa C OByMS LLaTyHamu,
OENCTBYIOWMMM Ha OOHY LIATYHHYK LWENKy, B Ka4yeCTBe HOMMWHANbHOro u3rmbatoLiero
MOMEHTa NPUHNMAETCS MOMEHT, NONYYEHHbIN BEKTOPHBLIM CROXEHUEM ABYX MOMEHTOB.

HoMuHanbHble nepemMeHHble  HanpshkeHusi, BO3HMKalWMe MNo4  BO3L4EVCTBUEM
n3rnbarowmx MOMEHTOB U Cpe3blBaloLLMX CUM, criegyeT OTHOCUTb K Nfowaan nonepeyHoro
CeyeHus LLeKN KoreH4YyaToro Bana B cepeauHe nepekpbitns week (cMm. puc. 2.4.6.1-1) unn
NPOXoAsaLWero Yyepes LEHTP paguyca 3akpyrfeHus rantenu LaTyHHOW LUenKW AN Leek,
KoTopble He nepekpbiBatoTcd (cm. puc. 2.4.6.1-2).
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Puc.2.4.4.1-1
KpuBowumn psigHoro Aeuratens
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- - 2 |

L

Puc.2.4.4.1-2
KpusoLwumn asvratens ¢ AByMs waTyHamm

2.4.4.2 PacyeT HOMMHamnbHbIX MEPEMEHHBIX U3rMbalWnx U  CpesbiBatoLLmX
Hanps>KeHUN.

Ha ocHoBe pacuyeTa paguvarnbHbIX CUIl, BO3AEWCTBYIOLUUX Ha KOMEHO B pesyrbTaTe
OencTBusa rasoB M cun uHepuuu, Peructpy npencraBnsoTCa BenUUMHbI MakCcUMarnbHbIX Y
MUHMMAanbHbIX M3rMbarwmx MOMEHTOB Memax, Meomax, Memin U Meomin, @ Takke
MaKCUMasrnbHOW M MWHMMarnbHOW cpesbliBalowmx cuin Qmax U Qmin. O cornacosaHuio c
Pernctpom MoxeT npeacTaBnATbCA YNPOLLEHHbIN pacyeT paguanbHbIX CUn.

HoMuHanbHbIM NepeMeHHbI n3rnbaroLmm MOMeHT B rantensix Mgy, H-M, onpeaensetca
KaK:

1
Mgy = i5(1\43 max~ Mg min)- (2-4-4-2'1)
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HomunHanbHoe nepemeHHoe HanpsbkeHne u3rnba B rantensx ogy, MlMa, onpegensetcs
no doopmyne

Opy = + BN 103K, (2.4.4.2-2)
Weq
roe Weq — MOMEHT CONPOTUBIEHMS NoLlaan NonepeyHoOro Ce4YeHust Leku, (VIVES Weq = BW?/6;
BuW — cm.2.4.6;
K. — koadpduumeHT, pasHbin 0,8 Ana ABYXTaKTHbIX Asuratenei n 1,0 onNsg YeTbipexTakTHbIX
asuraTtenen.

HomuHanbHoe nepemeHHoe cpesbiBalollee HanpsbkeHuwe B rantenax ooy, Mla,
onpegengaeTtca no popmyrne

ooy = + 24K, (2.4.4.2-3)
roe Qn — HOMWHanbHasi nepeMeHHasi cpesbiBarowas cuna, H, Qy = +0,5(Qmax— Qmin);
F — nnowagb NornepeYHoro ceveHns Lekn, mvm2, F = BIW.

HomuHanbHOEe nepemMeHHoe HanpsbkeHue u3rmba Ha Kpar MacnsiHoro OTBEPCTUS B
LIaTYHHOW LWeWKe ooy, MIa, onpegensietca no opmyne

Mpon
Opon = £ 7L 10, (2.4.4.2-49)
roe Mpoy — HOMWHAmMbHbLIN NepemMeHHbIN U3rnbaroLLMini MOMEHT Ha Kpat MacnsHoro otsepcTus, H-wm,
Mpon = £0,5(Mpo max— Mpo min);
Mg, — BEKTOpHasd CyMMa MepeMeHHbIX u3rmbalowmx MOMEHTOB  Mpryp W Mppo
OT TaHreHuMansHOW 1 paguanbHOW CUMbl, COOTBETCTBEHHO, H'M, Mgy = (Mgrocos U +
Mpgo sin );
U] — yron Mexay MacnsiHblM OTBEPCTUEM U FOPU3OHTAsbI, 3aMepPeHHbIN B HanpasneHun
BpaLLieHns KkoneH4aToro Bana (cM. puc. 2.4.4.2), rpag;
|74 — OCEBOW MOMEHT COMPOTUBMEHMS NOLLAAM NONEPEYHOTO CEYEHMUS LUATYHHON ek, MM3,
W — l (D4_D§H) .
e — ]
32 D

DwnDgy—cMm. 24.6.

Pnc.2.4.4.2
CeueHne LaTyHHOW LIENKN B MECTE PACMoSIoXKEeHUs MacnsHOro OTBEPCTUS
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2.4.4.3 Pac4yeT nepemMeHHbIX 3rnbatoLmx HanpsXKeHW B rantensx.
MNepemeHHOe wu3rnbaiollee HanpsbkeHVe B rantenu WaTyHHON LWewnkn ogy, Mrla,
onpegengaeTtca no popmyrne

opy = t(ap0opy), (2.4.4.3-1)

roe ap — KOI(PDULMEHT KOHLIEHTPaLUW HanpsbkeHnin n3rmba B rantenu WaTyHHOW ek (onpeaeneHve
BENUYMHBI — CM. 2.4.6).

MNepemeHHoe wu3rnbatowlee HanpsxeHwe ops, Mlla, B rantenn pamMoBON LUEVKU
onpegenseTtcs no oopmyne

Op; = i(BBGBN + BQGQN), (2443‘2)

roe Bp — KOIDULUMEHT KOHLIEHTPALMM HaNPshKeHWN n3rmba B ranTeny pamMmoBOK LWENKN (onpegeneHne
BENMUYNHBI — CM. 2.4.6);
By —KO3(PMOUUMEHT KOHLEHTPaLMM HaMpsHKeHUA Mpu  CpesbiBaloweM ycunuu (onpeaeneHue

BENUYMHbI — cM. 2.4.6).

2.4.4.4 PacyeT nepeMeHHbIX M3rnbaloLlmMX HaMNpPsPKEHWA Ha Kpaw  MacnsHoro
OTBEpCTUS.

MNepemeHHOe wn3rMbatollee HanpskeHne Ha Kpakt MacnsiHoro OTBepcTUs ag,, MIa,
onpegenseTtca no opmyne:

oo = (VB dgon): (2.4.4.4)

roe ¥ —KOI(MULUMEHT KOHLEHTPaUUM HampshkeHWn u3rmba Ha Kpaw MacnsiHoro OTBepCTUs
(onpeneneHve BennynHbl — cM. 2.4.6).

245 PacyeT nepeMeHHbIX HanPsSXXeHUN KPyYeHUS.

2.45.1 Pac4yeT HOMUHAIbHbIX MEPEMEHHbIX HANPsXXEHUN KpyYEeHUS.

PacyeT HOMWHaNbHbIX MEPEMEHHbIX HAMPSPKEHWUN KPYYEHUS1 AOIMKEH MPOM3BOAMTLCS
N3roToBUTENEM ABUraTenen ¢ y4eToM ykasaHHOro Hmke. Npu aTom npefenbHble 3HAYEeHUS
KPYTSLWEro MOMEHTa, MOflyYeHHble Ha OCHOBaHWW TakKMX pacyeToB, [OOSMKHbl ObiTb
npegcraeneHsl Peructpy.

[ns kaxgoro koneHa v Ans BCero gnanasoHa CKOPOCTU BpalleHus cnefyeT yuuTbiBaTb
MakcumarbHble U MUHUMarbHblE NEPEMEHHbIE KPYTALWME MOMEHTbI NyTEM CYMMWUPOBAHUSA
rapMOHMK BbIHY>XAEHHbIX KonebaHum ot 1 go 16-ro nopsgka BKNIOYUTENBHO AN ABUraTenemn
C [OBYXTaKTHbIM UMKIIOM K oT 0,5 go 12-ro nopsigka BKMAYMTENbHO ANA ABuratenen ¢
YeTbIPEXTAKTHbLIM LIMKITOM C NONPaBKOM Ha AeMndurpoBaHme, CyLLeCTBYOLLEeE B CUCTEME, U HA
HebnaronpuATHble ycrnoBus (C 0gHMM HepaboTarwum umnuHapom). [uanasoHbl CKOPOCTH
BpallleHnsa criegyeT BblbupaTb Tak, YTOObl NEPEXOAHYH XapaKTePUCTUKY MOXHO Obino
3adMKcMpoBaThb C 4OCTATOYHOM TOYHOCTBIO.

HoMuHanbHoe nepeMeHHoe HanpsikeHne KpyydeHus ty, MlMa, B waTyHHOW nnn pamoBon
LWenke onpegendeTtca no popmyne

M

Ty = £-L1103, (2.4.5.1)
Wp

roe My — HOMWHanbHbIN NepPeMEeHHbIN KPyTALWMA MOMeHT, H/M, onpeaensiemblit no popmyne

1
My = iE(MTmax = My min);

Mr maxo Mrmin - — TNPEAEnbHbIE BENMYMHbBI KPYTALWETO MOMEHTA C Y4€TOM €ro cpeHel BeNNUYnHbI,
H-m;
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Wp  — MONSAPHbIN MOMEHT COMPOTVMBMAEHWSA MNMAOLWAAM MOMEPEeYHOro CeYeHWs LWaTyHHON unn
paMOoBOIi LLENKU, MMS3, onpeaensemoit No hopMynam:

m (D*-DgyY.
WP:E( D )’

7 ( D&- Dic)\.
Wp = —(———=£5);
16\ Dg

D,Dgy W Dg; —cM. 2.4.6.

2.4.5.2 Pac4yeT nepeMeHHbIX HaNpsSXKeHWU KpyHEeHUs B rantensx.
lMepemMeHHOe HanpsbkeHue KpydeHus T, MMa, B rantenu wWaTyHHOW LUEKK
onpegengaeTtca no popmyrne

Ty = T(arty), (2.4.5.2-1)

roe ar —  KO3(PMULMEHT KOHUEHTPaUUU HaMnpsHKeHUA KpyyeHus B ranTenu LaTyHHOW LUenKu
(onpenenexve BenMUnHbI — cM. 2.4.6).

lMepemeHHOe HanpskeHue KpyveHus 1., Mla, B rantenv paMmoBou LLENKU onpeaenseTcs
no dgoopmyne

7¢ = £(BrTa), (2.4.5.2-2)

roe Br —  KO3(PMULMEHT KOHLEHTpauuM HanpshkeHWn KpyyeHus B ranTenyM pamMOBON  LUEWKW
(onpepeneHue BenuymHbl — cM. 2.4.6).

2.4.5.3 PacyeT nepeMeHHbIX HanpsKeHUN KPyYeHUs Ha Kpato MacnsiHoro oTBepcTust.
NepemeHHOe HanpsbkeHue KpyyeHusi oro, MMla, Ha kpaw MacnsiHoro OTBEpCTUS
onpegensietcsa no oopmyne

oro = *(Yrn), (2.4.5.3)

roe Yr —  KO3(ULMEHT KOHLEHTPALMN HaNPSHXKEHUA KPYYEHUS Ha Kpak MacrisiHoro oTBepcTus
(onpepeneHue BenuumHbl — cM. 2.4.6).

2.4.6 PacuyeT k03achhbULMEHTOB KOHLEHTPaLMM HanpPsiXKeHUN.

2.4.6.1 Ecnn HeBO3MOXHO MONyuUnTb KOIGPUUMEHTLI KOHLEHTPALUU HanpspKeHun
9KCMEepPUMEHTanNbHO, WX 3Ha4yeHuMs MOryT ObITb MOfyYeHbl MNpyv  nomowm copmyn
cornacHo 2.4.6.2, 2.4.6.3 n 2.4.6.4, npyMeHAeMbIX TONbKO K rantenam u Kpasgm MacnsaHbIX
OTBEPCTUI LeNbHOKOBAHbIX KOSIEHYaTbIX BarioB M ranTensiM WaTyHHbIX LWeeK NonycoCTaBHbIX
Baros.
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Pasmepbl kpuBoLLmMna, Heobxoammble AN pacyeta KO3 OULMEHTOB KOHLEHTPaLMN HaMPSHKEHWI:
D — gnameTp LWaTyHHON WeWKkn, MM; Dgy — AMaMeTp OTBEPCTUS B LUATYHHOW LLEeWkKe, MM; Ry — paguyc rantenu
LIaTYHHOW WeWKn, MM; Ty — NOAHYTPEHWE ranTenu WaTyHHON WenKn, MM; D; — AnameTp pamoBOW LLUENKU, MM;
DBG — guamMeTp OTBEPCTUS B paMOBOW LUelike, MM; D, — AMameTp MacisiHoro OTBEPCTUS B LUATYHHOW LUelike,
MM; Rc — paguyc ranteny pamoBou Wenkn, MM; T; — NOAHYTPEeHWe rantenn paMoBOu LUENKN, MM;
E — paccTosiHne mexay ocsamu Lueek, MM; S — nepekpbiTue week, Mm; S = (D-Dg)/2-E; W, B — TONWMHa 1
LUMPUHA LLEKN, MM

Bce pasmepbl kprBowmMna, Heobxoanmble Anga pacyeTa kKoaPUUMEHTOB KOHLEHTPAL MK
HanpspKeHUn, npmBeaeHsl Ha puc. 2.4.6.1-1 n 2.4.6.1-2.

[na pacyeTta KOIMHUUMEHTOB KOHLEHTPAUMN HaNPsKeHW ANg rantenen WaTyHHbIX U
paMOBbIX LUEEK U ONs Kpask MachsiHOro OTBEPCTUS LWATYHHbIX Leek criedyeT MpUMEHATb
npvBegeHHbIe HUXKe COOTHOLLEHWS:

s=S/Dnpns <0,5;

w=W/Dnpn0,2<w<08uTy <Ry;

wW=MW,q/Dnpn 0,2 <w <08uTy > Ry;

b=B/Dnpnl1<b<22;

dg = Dgg/Dnpn 0 < d; <0,8;

dH = DBH/D an 0 < dH < 0,8,

do=Dy/Dnpn0<dy, <0,2;

tH = TH/D; tG = TG/D,

AN rantenen WwaTtyHHbIX week r = Ry /D npn 0,03 < r < 0,13;

Ons rantenen pamosbIX wWeek r = R; /D npn 0,03 < r < 0,13.

KoahdumumeHT f;, NO3BONAIOLWINA YyYUTbIBATbL BIIMAHWE MOAHYTPEHUS B rantensax, rnpu
3HaveHusX f; < 1 He npumenseTcs (fy = 1).

KoadbduumeHtsl f (s,w) n f (r,s) Npu OTHOCUTESNILHOM MNepeKkpbITUM Wweek s <-0,5
onpeaensTcs nyTeM NoAcTaHOBKU 3HavyeHns s =-0,5.
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Pasmepbl kpuBoLLMna koneH4yaToro Bana 6e3 nepekpbiTus Lweek, HeobxoamMmble AN pacyeta KO3 UUNEHTOB
KOHLEHTpaummn Hanpsbkennn npu Ty > Ry:
Wieq — PacyeTHas TonwuHa wekn, Mm; Wy.q = W-Ty + Ry.

AnbTepHaTUBHbIN MeToA pacdeTa KOIMMPUUMEHTOB KOHLEHTpaUMW HanpsXKeHUn c
NCNoNb30BaHMEM METOAa KOHEYHbIX 3N1IEMEHTOB JOIMKeH ObITb cornacoBaH ¢ Pernctpom (cm.
npunoxenus Il n VI k pasa. 2).

2.4.6.2 [anTenb WAaTYHHOW LWEWKN (CM. NpuroxeHue | K pasg. 2).

KoadhpmumeHT KoHLeHTpaumm HanpsXXeHun narnba ag onpenensercsa no gopmyne

ag = 2,6914 f(s,w) f(w) f(b) f(r) f(de) f (dp) ft, (2.4.6.2-1)

roe f(s,w) = - 4,1883 + 29,2004w - 77,5925w? + 91,9454w3 - 40,0416w* + (1 - 5)

(9,5440 - 58,3480w + 159,3415w? - 192,5846w?> + 85,2916w*) + (1 - 5)?(- 3,8399 +
+25,0444w - 70,5571w? + 87,0328w3 - 39,1832w*);

fw) = 2,1790w°7171;

f(b) = 0,6840 - 0,0077b + 0,1473b%;

f@) = 0,2081r-05231),

f(dg) = 0,9993 + 0,27d; - 1,0211d2 + 0,5306d3;

f(dy) = 09978 + 0,3145d,, - 1,5241d% + 2,4147d3;

f, =1+ (ty +t)(1,8 + 3,25).

KoadhdpMUMEHT KOHLIEHTPaLMM HANPSKEHUS KPYYEHUSI onpeaensieTcs no dopmyre

ar = 0,8f(r,s) f(b) fw), (2.4.6.2-2)

roe f(r,s) = 7(-0,322+0,1015(1 - S));
f(b) = 7,8955 - 10,654b + 5,3482b% - 0,857b%;
F(w) = w0145,

2.4.6.3 [anTtenb pamoBOM LLEWKKN (CM. NpunoxeHue | K pasg. 2).
KoadhumumeHT KoHLeHTpaunn HanpsxeHun narnba B onpegenserca no opmyne

Be = 2,7146f5(s,w) fe(W)fp(b) fz(r) fz(de) fe(dr)ft, (2.4.6.3-1)

rae fz(s,w) =-1,7625+2,9821w - 1,5276w? + (1 - 5)(5,1169 - 5,8089w + 3,1391w?) +
+(1 - 5)2(=2,1567 + 2,3297w - 1,2952w?);
fo(w) = 2,2422w07548;
fa(b) = 0,5616 +0,1197b + 0,1176b?;
fz(r) = 0,1908705568);
fz(dg) = 1,0012 - 0,6441d; + 1,2265d¢;




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

fo(dy) = 1,0012 - 0,1903dy, + 0,0073d2:
ft =1+ (tH + tG)(1,8 + 3,25).

KoahpmumMeHT KoHLEHTpaumMy HanpshkxeHnii cpesa B, onpeaenseTcsa no opmyrne

Bo = 3,0128f,() fo(W)fo(B) fo(r)fo(dm)fe (246.3-2)
roe fo(s) = 0,4368 +2,1630(1 - 5)-1,5212(1 - 5)?;

fow) = w/(0,0637 + 0,9369w);

fo(b) =-0,5+ b;

fo(r) = 0,53317(~02038);

fo(dy) = 09937 - 1,1949dy, + 1,7373d%;

fr = 1+ (ty + t5)(1,8 + 3,25).

KoadhhrUMEHT KOHLEHTPAUUKM HANPsXKEHUI KpyHeHUs B cocTaBnsaeT:

Br = ar, (2.4.6.3-3)
ecnu guameTpbl U paguycbl rantenen WaTyHHON U paMOBOW LUEVKM OOQUHAKOBbI U

Br = 0,8f(r,s) f(b) f(w), (2.4.6.3-4)

ecnu guameTpbl U/vnu paguycbl WaTYHHON 1 PpaMOBOW LUEEK pasHble,

roe f(r,s); f(b); f(w) onpegenstoTcs no dopmyne (2.4.6.2-2);
r B JAHHOM Criyyae SIBMsieTCs OTHOLEHUEM paguyca rantens pamoBON LUEVKU K ee guameTpy,
T = RG/DG'

2.4.6.4 Kpan macnsaHoro otBepcTua (M. npunoxexwue Il k pasa. 2).
KoadbdumumeHT KoHLeHTpaunmn HanpsXxeHun narnba yz onpegensercsa no opmyne

¥s = 3-5,88d, + 34,6d3. (2.4.6.4-1)
KoahdpumuUMEHT KOHLEHTpaLMK HanpskeHns KpydeHns y onpegenseTcd no oopmMyne
Yr = 4-6d, + 30d3. (2.4.6.4-2)

2.4.7 JononHuTtenbHble U3rnbarLme HanpAXKeHus.

B gononHeHne K nepeMeHHbIM HanpskeHnsm m3rnba B rantensx (cm. 2.4.4.3) cnegyet
yunTbiBaTb M3rmbaroline HanpspkeHwWsi, BO3HUKaKLWMe BCneacTBuMe PacLEHTPOBKA 1
Aedopmaummn pambl, a Takke NPoAONbHbIX M NonepeyHbix konebaHuin Bana nytem BBeAeHUS
Oadd» NpViIBeeHHoro B 1abn. 2.4.7.

Tabnwuua 2.4.7

[suraTens Ogad, MlMa
KpenukondHbin +30
TpoHKOBbIN 10

[na kpenukondHbIX gsuratenen gononHutenoHoe HanpsbkeHve (30 Mlla) BknovaeT
HanpsbkeHne OT npodonbHbIX Konebanu (20 MIMa) u HanpskeHne OT pacLEeHTPOBKU U
aedopmaumm pambl (10 MMa).

Ecnu pesynbTaTbl BblYMCNEHNS OCEBbLIX KONebGaHUM NOSIHOW OMHAMMWUYECKOW CUCTEMbI
(oBuratenb — pegykTop — BanonpoBog — BUHT) HELOCTYMHbI, PEKOMEHAYETCS UCMONb30BaTh
3HavyeHne 20 MMla. Korga pesynbTaTtbl BblMMCMAEHMS MPOAOSbHLIX KonebaHui MonHON
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OWHaMMYeCcKon CUCTEMbI JOCTYMHbI, MOXXHO MCMOMNb30BaTb pacyeTHbIe AaHHbIE BMECTO 3TOro
3HaYeHus.

248 PacuyeT 3KBUBaNeHTHOro nepeMeHHOro HanpsiKeHus!.

OKBMBANEHTHOE MEPEMEHHOE HaMpsiKEHWE B ranTenu WAaTyHHOW Wenkn oyy, MMa,
onpegenseTtcs no oopmyne

Oyy = i\/(O-BH + Gadd)z + 37.'1%1 y (248'1)

B ranTenv pamoBOK LWenkn ay,;, MlNa, onpegensetca no gopmyne

Oy = i\/(O-BG + O-add)z + 3TC2; , (248'2)

Ans Kpasi MacnsiHoro oTBepcTus gy, MlMNa, onpeaensietcs no gopmyrne

Oyo = i%O'BO [1 + 2\/1 + ZJZS(UTO/UBO)Z]' (248'3)

Opyrne napameTpbl — cMm. 2.4.4.3, 2.4.4.4,2.4.5.2n 2.4.7.

2.4.9 PacuyeT npeaena BbIHOCIIMBOCTM!.

B cnyyae oTCyTCTBMSA [AaHHbIX MO npeferny BbIHOCIMBOCTU KOMEH4YaTbiX Baros,
NOSTYYEHHbIX 3JKCMEPUMEHTaNbHbIM MyTeM, 3TWU BeNWYUHbl Opwy, Opwe W Opwo, MIa,
onpegenaTca no hopmynam: Ans WaTyHHOM LWEenKnN B rantenu

opwi = K(0,42Ry, +39,3)(0,264 + 1,073D702 4 15 8m | 196 |1y (2.4.9-1)
4900 Rm | Ry

019 paMOBOW LLENKN

S ) (2.4.9-2)

oowe = K(0,42Ry, +39,3)(0,264 + 1,073D72 + ——— R | Rg

AN WaTyHHOW LWEeWKM Ha Kpato MacrsHOro oTBepcTud

Opwo = K(042Ry, +39,3)(0,264 +1,073D702 4 Z2mm 4 250 |2 (2.4.9-3)
4900 Rm | Do
roe K —  KO3(P(PUUMEHT, YyuUTbIBAOLWMA CMOCOO M3rOTOBMNEHMS KOMEH4YaTbiX BarnoB, He
noaBeprarwLwmnxcs NoBepxHOCTHON 06paboTke, paBHbIiA:

1,05 — [nsa KoneHyaTbiX BanoB, NMOMYyYEHHbIX NyTEM HENPEPbLIBHOM KOBKU BOOMb HanpaBreHusi
BOITOKOH U ropsiyet BbINPECCOBKW, NMPUMEHSIETCA TOMbKO K YCTanoCTHOW MPOYHOCTU B
rantenu;

1,0 — Ansa koneH4aTblX BanoB., NMOMyYeHHbIX MyTeM CBOGOAHON KOBKM CTanu;

0,93 — p[gnga KoneH4yaTtbIX BanoB U3 NMTON cTanu;

1,3 — [ang koneHyaTtbiX BarioB, MOABEPratoLLMXCA NOBEPXHOCTHOM 06paboTke;

R — BpEMeHHOe CoMpoTUBIIeHNe MaTepuarna koneH4atbix Banos, MMa.

Mpoune napameTpbl npuBedeHbl B 2.4.6.1 OpgHako criegyeT MMeTb B BuAy, YTO ANs
pacyeToB He crieayeT Ry, R; v Dy /2 NPUHUMATbL MEHbLUE 2 MM.

Mpy Hanuuuu pesyrnbTaToB UCMLITAHWUW Ha YCTaNOCTHYIO MPOYHOCTb MOMHOPAa3MepHbIX
KPMBOLLMMNOB WNW KONEH4YaTbiX BarnoB, MOABEPraBLUNXCS MOBEPXHOCTHOMW 0bpaboTke,
KoadhpuumeHT K NpvHMMaeTcs Ha OCHOBE 3TUX UCMbITaHUM (CM. npunoxkenus 1V un V K

pasa. 2).




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

SKcnepuMeHTarnbHble 3Ha4YeHns npegesia BbIHOCAMBOCTU, NOSTYYEHHbIE NPU YCTaNOCTHbIX
UCnbITaHUAX, AOMKHblI OblTb cornacoBaHbl ¢ Peructpom. [lpu 3aToM 3HaveHus npegena
BbIHOCIIMBOCTM, MOMYyYEHHbIE NPU UCMNbITAHUAX, OOMKHbI coCTaBnATb He MeHee 80 %
cpegHero 3HavyeHus.

2.4.10 Pacuet ropsiuer nocagku NosfycoCcTaBHbIX KOJIeH4YaTbIX Banos.

2.4.10.1 Bce pasmepbl KpUBOLLMMNOB, HEOOXOAUMLIE ANS pacyeTa ropsiien nocagku,
npueeeHsbl Ha puc. 2.4.10.1.

Pagunyc nepexoga OT WeENKN K AnameTpy nocagku AormkeH bbiTb He MeHee 6onbluero 13
OBYX 3HAYEHWUM:

R; = 0,015D; u R; = 0,5(Ds - Dg).

dakTnyeckaa BenuuMHa HaTdara ropsiyen nocagku Zpyin W Zpmax OOIMKHA HAXOOUTLCS B
npegenax, onpegensiembix cornacHo 2.4.10.2 —2.4.10.4.

HeobxogmMmoe MUMHUMaNbHOE 3HAYEHME HaTAra onpenensieTca Ha OCHoBaHMM GonbLuen
M3 BESIMYMH, onpegensembix cornacHo 2.4.10.2 n 2.4.10.3.

R T
N Q
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T N
Y N -
| ): an =
L Dy
Puc. 2.4.10.1

KpvBoLuMn NonycocTaBHOrO KONeH4YaToro Bana:
Ds; — onameTp nocagku, Mm; L — AnvHa nocagku, Mm;
D, — pa3Mep, paBHbI HArpY)XeHHOMY ANaMeTpy LEKU U ABOMHOMY MUHUMArbHOMY PAcCTOSHUIO X MeXay
OCEBOW NVHUEN LLUENKMN U KOHTYPOM LLEKN B 3aBUCUMOCTU OT TOrO, YTO MEHbLLE, MM;
Yy — PacCTOsiHNE MeXAY COCEAHMMU CMEXHBIMU MOBEPXHOCTAMMN PAMOBbIX U LUATYHHbIX LLEEK, MM,
y = 0,05D;. MNpu y meHbLue 0,1D, cnegyeT yumTbiBaTh BAUSHUE HAMNPSDKEHWS, BO3HUKAIOLLLErO Npy Nocagke Ha
npeaen BbIHOCIMBOCTY B parioHe ranTtenu waTyHHON wenku. [Npoyne napameTpbl — cM. 2.4.6.1

2.4.10.2 PacyeT MWHUManNbHOrO HaTtdara Z,;, NpPOM3BOAUTCSA [Ana KofeHa C
MaKCUMarbHbIM KPYTALWMM MOMEHTOM My, (cM. 2.4.5.1) no cbopmyne

. 3 _n2n2
Zoin > SR SRMrmax 10405 (2.4.10.2)
nuEyDsLs  (1-Q2)(1-Q5)
roe Zin — MWHUManbHbIA HATAr, MM;
Sr —  Ko3adhdMUMEHT 3anaca OT npockarnb3blBaHWs, MPUHUMaEMbI He MeHee 2;
u — Ko3apduuUMeHT cTaTnyeckoro TpeHus, pasHbin 0,20 ansa Lg/Ds = 0,40;
Ey — Moaynb ynpyrocTu, Mla;

Qa = Ds/Dy, Qs = Dpg/Ds,

4000SgpM
Mpu 8TOM Dy < Dg |1-——5—Lmax,
unDgLsRey

roe R,y — MMHMMarbHbIA NPeaen TeKy4ecTu MaTepumarna WaTyHHOW LWelkW koneHyaTtoro Bana, MMa.
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2.4.10.3 B ponornHeHune k 2.4.10.2 onpegenseTca MUHUMarbHbIA HATAr Z;,, MM, Mo
cnepytollen oopmyrne:

Zonin = R.Ds/Ey, (2.4.10.3)
roe R —  MMHUManbHbIN npeaen Teky4eCctn Mmartepumana WeKn KorieH4aToro sana, MMa.

e

2.4.10.4 MakcumanbHO JOMNYCTUMBIA HATAT Z,.«, MM, ONpeaenseTca no opmyne

o ReDs | 08D (2.4.10.4)

Z .
max = gy 1000

2411 KoaddpuumeHT 3anaca.

Pasmepbl KoneHyatoro Bana SABNSAKTCA OOCTaAaTOYHbIMMU, €CrN KO3IMUUMEHTLI 3anaca
(oTHOWeHWe npegena BbIHOCAMBOCTU K 3KBMBANIEHTHOMY NEPEMEHHOMY HaMpsPKEHWUI0) Ans
rantenen Kak WaTyHHOW, Tak M paMOBOWM LLENKKU, a TakkKe OS89 Kpas MacrsiHoro OTBepcTus
LIATYHHOW LWENKM YyOOBNETBOPAIOT YCIOBUSIM:

Qu = opwn/ovu = 1,15;
Q¢ = opwe/ove = 1,155
Qo = dpwo/0vo = 1,15.

2.4.12 Paamepbl nepexogHbiXx rantenen OT WEWKM K LWeKe OOMMKHbl ObiTb He
meHee 0,05D.

Mpn Hanuuumn cnaHueB paguycbl rantenen ot naHua K weke AOMKHbl ObiTb He
meHee 0,08D.

2.4.13 Bbixoabl MacnsHbIX KaHanoB [OOIMKHblI OblTb 3akpyrneHbl paguycoMm He
meHee 0,25 anameTpa KaHana (0TBEPCTUS) U TaTENbHO 3anMdOBaHbI.

2.4.14 B cocTaBHbIX 1 NOMycocTaBHbIX Barax NpMMeHeHne LLUNOHOK UNn WTUGTOB B
COEJUHEHUN LEeKN N LWenKn He JonyckaeTcd. Ha Hapy>XHOW CTOpOHe coefMHEHUN LieK C
Lenkamm JOMmKHbl ObiTb HAHECEHBI KOHTPOMBbHbLIE PUCKU.

2.4.15  [lpn BCTPOEHHOM B pamy ABuratenst ynopHoM NogLnnHuKe guameTp yrnopHOro
Barna B pavioHe NogLIMnHUKa JOSMKeH ObITb HE MeHee AnameTpa paMoBON LLEVKN KONEHYaTOro
Bana, HO He MeHee AuamMeTpa Bana, onpegendemoro no 5.2.2 yactn VII «MexaHn4yeckune
YCTaHOBKM».
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2.5 MNPOAYBKA U HAQAOYB

2.5.1 [MmaBHbI  OBUraTenb [OOIDKEH COXPaHATb BO3MOXHOCTb  paboTbl U
MaHEBPMPOBaHMA MNpU BbIXOAE MX CTPOA OAHOro wunu Bcex TypOoHarHeTatenem Ha
3KCNyaTaumnoHHbIX pexxumMax, onyckaemblx 3aBo4OM- n3rotosutenem gsuratens (cm. 2.1.7
yacTtu VII «MexaHnyeckne ycTaHOBKNY).

25.2 [na rnaeHbiXx ABUratenen, y KOTopbiXx Mpu nyckax M paboTe B guanasoHe
HU3KMX Harpy3ok TypboHarHeTatenn He obecneymBaldT JOCTATOMHOrO BO34YyXOCHAGXeHUS,
AOoKHa ObITb NpedycMOTpeHa BCromoratenbHas cucTema HaggyBa, COCTosIWasi, Kak
npasumo, N3 AByxX BO34yXO4yBOK U MO3BOMSAOWANA BbIBECTU ABUraTeNlb Ha peXuMbl paboTbl,
npu KoTopbiX TypboHarHeTaTenu obecnedmBaloT HeobGxoauMmbi Hagays. pu Bbixoge u3
CTPOS OOHOW BO34YXOAYBKM BCMNOMOraTerlbHOM CUCTeMbl HagayBa, OocTaBllasdca B paboTe
AormKHa obecneuntb ee (PYHKLMOHUPOBaHUE.

253 Mpn oxnaxgeHun HagayBOYHOrO BO3Ayxa B NPOOYBOYHbLIX pecnBepax nocrne
Kakgoro oxragurens Bosdyxa AOSMKHbl ObiTb NpegyCMOTpeHbl TEPMOMETPbI U YCTPONCTBA
ANA cnycka KoHAeHcaTa.

254 PecuBepbl  npogyBOYHOrO  BO3gyxa  OOMMKHbl  OblTb  0GOpyOOBaHbI
npegoxpaHuTenbHbIMA  KnanaHamu, OTPEryfiMpoBaHHbIMM Ha [gaBfieHue, MpeBbiluatolee
AaBreHne nNpoayBOYHOro Bosayxa He 6onee, yem Ha 50 %.

Mnowanb nNpPoOXogHOrO CeYeHWs NpeaoXpaHUTENbHbIX KanaHoB AOSMKHA OblTb He
meHee 30 cM? Ha Kaxdbli Kybudyeckuii MeTp obGbema pecvBepa, BKMoYas oGbem
NogNOPLUHEBLIX NOMOCTEN Y KPEMLKONMHLIX ABUraTenen ¢ guadparmon, ecnuv nocrnegHne He
NCNONb3YITCH B KAYeCTBE NPOOYBOYHbIX HACOCOB.

255 [orxeH 6bITb NPeayCMOTPEH CMYCK CKannMBaoLLMXCA OCTAaTKOB U3 BO3AYLLHbIX
pecrBepoB U NOSNOPLUHEBLIX MOMOCTEN ABUraTENEN.

2.5.6 BoagyxoBcacbiBatowme naTpyoku ABuratenien n npogyBOYHO-HaAOYyBOYHbLIX
arperatoB J0JKHbl OblTb CHabXeHbl NpeAoXpaHUTENbHLIMU CETKaMM.

2.5.7 HacTtoawmin nyHKT cogepXut TpeboBaHusA K KOHCTPYKUMK TypboHarHeTatenemn
[OBC. TpeboBaHnss no MeToAMKE TUMOBLIX WCMbITAHUA U OCBUMAETENLCTBOBAHUIO
TypboHarHeTaTenen — cm. npunoxeHue 9 «llopsgok ocBMOETENLCTBOBAHUS, UCMbLITAHUS,
opobpeHuna TypboHarHeTaTenem n nx KomnoHosku ¢ AIBC» k pasa. 5 «MexaHuambi» yactm IV
«TexHnyeckoe HabnogeHne 3a WU3roToBneHnem wusgenun» [paBun  TEXHUYECKOro
HabnogeHns 3a NOCTPOMKOWN CYyAOB U N3rOTOBNEHMEM MaTepuarnoB 1 U3genuii Ang Cynos.

2.5.7.1 TypboHarHeTaTtenu [OMmMKHbI ObiTb opgobpeHHoro Tuna (¢ yyetom 2.5.7).
Tunosoe opobpeHne TypboHarHeTaTena MOXeT ObiTb BbINOMIHEHO Kak OTAENbHO, Tak U B
coctaBe [1BC. TpeboBaHusa 2.5.6 coctaBneHbl onsa ra3otypboHarHeTatesnen, Ho B obweM
BMAE MOrYT NPUMEHATLCA TakKe ANS HarHeTaTenen ¢ NnpuBo4OM OT ABUraTens.

2.5.7.2 TypboHarHeTaTeNnn AOMMKHbI COXPaHATb pPaboToCnocOBHOCTL B YCMOBMSX
aKcnnyataumm, ykasaHHblx B 2.3 dactn VIl «MexaHunyeckue yctaHoBkuM» U 2.2.7 4actn IX
«MexaHu3mbl». Cpok akcnnyaTauum COCTaBHbIX YacTerd M aBapuNHOE 3HaYeHWe 4acToThbl
BpalleHna TypboHarHeTatens AOMMKHbl ObITb paccyuTaHbl NpU TemnepaType BO3dyxa Ha
Bxoae 45 °C.

2.5.7.3 Ha Bxopge Bo3ayxa B TypboHarHeTaTernb A0MKeH OblTb YCTaHOBNEH OUNBTP.

2.5.7.4 TpeboBaHus onpegenaTca pa3MepHOCTbIO TypboHarHeTaTens.
MapameTpom, onpegensiowmMm pPasMepHOCTb, SBNAETCA MakcuManbHasi AnuTenbHas
MOLLHOCTb ABuratens rpynnbl UUIMHAPOB, O6CnyXuBaembiX AaHHbIM TypOoHarHeTatenem
(Hanpumep, ana V-o6pasHbix OBC ¢ ogHum TypboHarHeTatenem Ans Kaxgown rpynnbl
LMAMHOPOB MO Of4HY CTOPOHY ABuratensi, pasmMepHocTb TypboHarHeTaTens onpegensercs
nonosuHon nonHon mowHocTn [BC).

2.5.7.5 TypboHarHeTaTenu nogpasfensawTca Ha Tpu KaTeropum B 3aBUCUMMOCTU
OT MOLLHOCTM 0BCny>XMBaemow rpynnbl UMANHAPOB:

Kateropus A: < 1000 kBrT;

Kateropusa B: > 1000 kBTt n < 2500 kBT;



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

KaTeropusa C: > 2500 kBT.

2.5.7.6 [lpegcraensiemas 4OKyMeEHTaLUMS:

A KaTeropus A:

Mo 3anpocy Peructpa:

NPOTOKON UCMbITAHUA Ha repPMEeTUYHOCTb;

YepTexu obLLUMX BUOOB C NONepeyHbIMU pa3pesamu, C ykadaHneM OCHOBHbIX pa3MepoB 1
cneundmrkaumen coctTaBHbIX YacTew;

nporpammMa UcrbiTaHWN.

.2 Karteropna Bu C:

YyepTexm obLLUMX BUOOB C NONEpPEYHbIMU pa3pesamu, C ykadaHMEM OCHOBHbIX pa3MepoB 1
crneundukaumen maTtepuanoB COCTaBHbIX YacTen Kopryca ANna OUEHKM yaepXaHus
bparMeHTOB AucKa rnpu NosioMKe;

OOKYMEHTaLMsa Mo OLEeHKe MPOYHOCTU Npu NofioMke aucka TypboHarHeTtatens (cm. 3.2
NpUNoXeHus 9 «lMopsgok ocBMOETENBCTBOBAHMS, UCnbITaHUs, opnobpeHus
TypboHarHeTaTenem mn wux komrnoHoBkn ¢ [OBC» k pasg. 5 «MexaHuambl» uvactm IV
«TexHnyeckoe HabnogeHne 3a uM3roToBreHnem usgenuny» [NpaBun  TEXHUYECKOrO
HabnoaeHnst 3a NOCTPOMKOWN CYLOB U M3rOTOBINIEHMEM MaTepuanos 1 U3Lenuin Ans cyaoB);

3KCNnyaTaumMoHHbIE N OrpaHNYnTENbHbIE AaHHbIE, TakMe Kak:

MaKkcMmMmaribHO JOMyCTUMas SKCMyaTauMoHHas YactoTa BpalleHus (06/MuH);

3Ha4yeHMe 4acToTbl BpaleHus npu cpabaTbiBaHUM aBapUNUHOW CUrHanu3auum no
MaKCUMarbHOMY YPOBHIO;

npeAaenbHO-A0NYCTUMbIA YPOBEHb TeMNepaTypbl BbIXIOMHbLIX ra3oB nepen TypouHoN;

3HavyeHMe TemnepaTypbl BbIXMOMHbIX ra3oB neped TypbuHou npu cpabaTbiBaHUU
aBapuWMHON CUrHanNM3aumMm No MakcumanbHOMY YPOBHIO;

MUHUMarbHOE 3Ha4YeHne JaBneHUs CMa3oyHOro Macna Ha BXoae;

3HavyeHMe [aBfeHMs CMa3o4YHOro Macna Ha Bxogde npu cpabaTtbiBaHUM aBapUNHOMN
curHanu3auum no MMHMMarnbHOMY YPOBHIO;

MakcumarnbHO AOMYCTUMOE 3Ha4YeHe TemnepaTypbl CMa304HOroO Macna Ha BbIXOAe;

MakcumanbHOe 3HayeHve TemnepaTypbl CMa3o4HOro Macna Ha Bbixode [Ans
cpabaTbiBaHNA aBapUMHOM CUrHanM3auum no MakCMManbHOMY YPOBHIO;

MakcMmMmarbHO AOMNYyCTUMbIE 3HAYEeHUs YpoBHEN BUBpaLmmn, kKak coBCTBEHHOM BUBpaLmu,
BO3Oyxgaemon camum TypboHarHeTatenem, Tak U HaBe4eHHON (aBapUNHbBIN YPOBEHb MOXET
coBnagatb C AOMYCTUMbIM 3HayYeHMeM, HO He JorkeH gocturatbes npy 110 % Harpysku
Asuratena unu npu kakom-nnbo Apyron ofoOBpeHHOW KpaTKOBPEMEHHOM Meperpyske 3a
npeaenamun 110 % Harpyskn);

CXema 1 yCTPOWCTBO CUCTEMbI CMa3KkuM (BCe BapmaHTbl 418 AaHHOro Tuna);

NPOTOKON TUMOBbLIX UCMbITAHUI;

nporpaMmma mcnbiTaHWUN.

.3 Kareropusa C:

yepTexu geTanen Kopryca M BpalaloLWMXCA 4YacTen, BKYas AeTanu KpenneHus
nonaTok,;

crneundukauma MaTtepuanoB BCEX BbllLE NepevmcrieHHbIX geTanen (XMMmM4Yeckui coctas
M MexXaHN4ecKne CBOWCTBA;

CBapHble JeTanun 1 TEXHONOrs NpoLecca CBapku Bbllle NepeYnCrieHHbIX AeTanemn, ecnm
NPUMEHNMO;

AOKYMEHTaLMIO C JaHHbIMM MO 6e30nacHOMYy 3Ha4YeHUIO nepegaBaeMoro MOMeEHTa npwm
nocagke ¢ HaTarom gucka Ha Ban (cm. 3.3 npunoxeHuns 9 «lMopsiaok ocBnaeTenLCTBOBAHMS,
ucnbiTaHusa, opobpeHus TypboHarHeTatenem wn ux KomnoHoBkn ¢ [ABC» k pasg. 5
«MexaHuambl» yactu IV «TexHudeckoe HabnoaeHne 3a M3roToBneHnem usgenuny Mpasun
TEeXHNYEeCKOro HabnaeHNa 3a NOCTPOMKOM Cy40B U U3rOTOBNEHNEM MaTEPUArioB U U3LENUN
Ans cynos)®;

> [ns aByx pa3amepHOCTElN MofenbHOro psiaa TypGoHarHeTartenen.
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cBefleHNs 0 pecypce, C y4eTOM TeKy4yeCTU matepuana, HU3KO LUKNMUYHOM U BbICOKO
LUMUKINYHOWN MPOYHOCTY;

PYKOBOZACTBO MO OGCNY>XMBAHMIO M 3KcnnyaTauunt.

2.5.7.7 TlpumeHutenoHo Kk TypboHarHeTatensm Kateropum C B Tex cnydasix, korga
ANCK YCTaHOBIEH Ha Ban Nocagkon C HAaTAroM, pacyeTbl AOMKHbI NOATBEPXAATb HALAEXHYHO
nepeaavy KpyTsLLero MOMeHTa Npu BCEX COOTBETCTBYHOLUMX SKCMyaTaUMOHHbIX NOoKasaTensax
paboTbl TakMX KaKk MakcuMmarnbHas YyactoTa BpalleHUs, MakCMManbHbIA KPYTALMA MOMEHT M
MaKkcumarbHbIM TeMnepaTypHbI rPagueHT B COMETaHUU C MMHUMArbHbIM 3Ha4YeHMeM HaTsra.

2.5.7.8 TypboHarHeTaTenn OOMKHbI YyOOBMETBOPSATb  CrEOYHOLWMM  KPUTEPUSM
NPOYHOCTH (C yyeTom TpebosaHun 5.3.2):

.1 TypboHarHeTaTenn [OMKHbI 06nagaTb AOCTATOYMHOM MNPOYHOCTLID B CriyyYae
MOSIOMKM poTopa T.€. HXN OOWH 3NeMEeHT He AOMKeH NoBpeauTb BHYTPEHHIOW YacTb Koprnyca
NN KOMNPECCOPHYIO YacTb TypboHarHeTaTensa. [Ana 6onee kayeCTBEHHOr0 pacCMOTPEHUS
OOKYMeHTaumMm (McnbiTaHus/pacdeTbl) npeanonaraetcs, 4YTto Auckn TypboHarHeTaTens
noaBeprarTCcs paspyLleHnto Npu caMoM HebnaronpusiTHOM U3 BO3MOXHbIX BAPUaHTOB;

.2 pna Karteropun B n C, KpuTepuih MPOYHOCTM NPU MOJSIOMKE OOIMKEH ObiTb
NoATBEPXKAEH MCNbITaHMAMKU. BbinonHeHne paHHoro TtpeboBaHWsi HA OCHOBE WCMbITAHWU
ogHOro  TypOOKOMMPECCOPHOro  arperata  pacnpocTpaHseTcs  Ha  BeCb  psag
TypboHarHeTatenen. WcnbiTaHma yctaHOBKM C 6Gonbwmm 06bEeMOM NpeanoYTUTENbHbI
MOCKOMbKYy cuMTaloTca Oonee nokasaTesflbHbIMW MO CPaBHEHWUIO C OCTalNbHbIMA MeHee
06beMHbIMK ycTaHOBKaMu 13 obuiero psaa TypboHarHeTatenen. B niobom cnyyae gaHHbIn
KpUTepun  JormkeH OblTb  OOKYMEHTanbHO NoATBEPXOEH (Hanpumep, pacyvetami),
CBUOETENbCTBYS O TOM, YTO pe3ynbTaTbl UCMbITYEMON YCTAHOBKM PacnpOCTPaHATCA U Ha
BeCb psg TypboHarHeTaTenen.

2.5.7.9 B pononHeHue k TpebGoBanuam 2.12.1 cuctema 3awuTbl, CUrHanmMsaumm u
KoHTpons TypboHarHeTatenenm Kateropum B un C pomkHa otBeyaTb TpeboBaHUAM,
npvBeaeHHbIM B Tabs. 2.5.7.9. NokasaHusa npnbopoB MOryT ObiTb BbIBEAEHbLI HA MECTHbIN NN
ANCTaHUMOHHbIN NyNbTbl yNpaBrieHns.

Tabnuuya 2.5.7.9

KoHTpOnMpyeMbie Kateropus TypboHarHetateneu
Ne napameTpb B C MpumeyaHus
CurHan | MNokasanusa | Curian | lNMokasaHus
1 | YacToTa BpalweHus Bbicokas?! x1 Bbicokasat x1
2 | Temnepatypa BbIXITOMHbIX Bbicokas? x2 Bbicokas x CuvirHanbl BbICOKON
rasoB Ha KaXabli BXOA B Temnepartypbl Ans BCeX
TypboHarHeTaTenb UMNMHOPOB ABUraTens
gonyckatoTcsa®
3 | Temnepatypa cMa304HOro Bbicokast x Temnepatypa cMasku
mMacra Ha BbIXoae u3 NOALUMMHMKOB B Criy4ae
TypboHarHeTaTens NPUHYAUTENBHON
CMCTEMbI CMasKn




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

KaTeropus TypboHarHeTatenen
Ne KoTponupyembie C MpumeyvaHusa
napameTpe| CurHan | Mokasanuns | CwurHan [NokasaHus
4 | JaBneHne cMa3o4yHOro Huaskoe x Hu3skoe x Tonbko Ans cuctem ¢
Macrna Ha Bxofe B NPUHYAUTENBHON
TypboHarHeTaTenb CUCTEMOW CMa3Kun*

1 [Ona xomnnekca TypboHarHeTaTenen, paGoTaloWwmx MocneaoBaTenibHO, aBTOMATUYECKUA KOHTPOIb
YacToTbl BpalleHusa TypboHarHeTaTens, Bxogdwero B paboTy nocrnegHVM no ovepenm, He TpebyeTtcs, npu
ycnoBun 4To BCce TypbGoHarHeTaTenu B paBHON cTeneHn obopyaosaHbl OAHOTUMHBLIM (PUILTPOM BCacbiBaEMOro
BO3Ayxa 6e3 perynnpoBOYHOro Knanawxa.

2 Ons TypGoHarHeTaTenen kateropuv B, TemnepaTypa BbIXIMOMHbIX ra30B MOXET KOHTPONUPOBATLCS Ha
BbIxo4e 13 TypboHarHeTaTens B TOM Cryyae, eciiv yCTaHOBMEHHbIW CUrHan aBapuMmnHOro ypoBHs obecneunsaeT
HagexHylo paboTy TypbuHbl M COOTHOLIEHME Mexdy TemrnepaTypamu Ha BXOAe W BbIXOAe sBnseTcs
060CHOBaHHbIM.

3 [okasaHus W curHanbl TemnepaTypbl BbIXMOMHbIX Aa30B Ha Bxode B TypGoHarHeTaTenb MOryT He
TpeboBaTbCss B TOM Crlyyae €CnM Ha Kaxabll UWAMHAP YCTaHOBMEH CUrHam aBapuHOMO YPOBHS,
KOHTPONUPYOLLMIN HagexHyto paboTty TypboHarHetaTens.

4 B cnyyae ecnu cuctema cMmasku TypOoHarHeTaTensl U OM3enbHOro ABuratens oTAeneHbl Apyr oT Apyra
ApoccerneM Unu pegykUMOHHbIM KranaHoM, TO AaHHble CUCTEMbI AOMKHbI BbiTb 060pyA0BaHbI COBCTBEHHBIMM
cneLnanuampoBaHHbIMKU AaTYMKAMW.
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2.6 TOMJIMBHAA AMNMNAPATYPA

2.6.1 TonnvBHbIE HACcOCbl BbICOKOTO AaBfEeHUs WM MX NpUMBOAbl  OOIDKHbI
oGecneynBaTb ObICTPOE MpekpalleHre nogavv Tonnuea B nwbon umnuHap. UckniodeHus
AonyckaTcs Ansg ABvratenen ¢ gMamMeTpom uunuHapoB He 6onee 180 mMm, mmetrowmx
TONNUBHbIE HAcOCbl 6104HOrO TMNa.

2.6.2 TonnueHble TpyboNpoBOAbI BLICOKOrO AABEHUS OOMKHbI M3rOTOBMATLCA U3
CTanbHbIX OECLUIOBHbIX TONCTOCTEHHbIX TPYyO ©€3 CBapHbIX MMM NasiHbIX MPOMEXYTOYHbIX
coeanHeHun (cm. n. 1.16 tabn. 1.2.4).

2.6.3 HapyxHble TonnmBHble TPyOOMpPOBOAbLI BbLICOKOrO OABMEHMS Ha Yy4yacTkax
OT TOM/MBHbBIX HACOCOB BbLICOKOrO AaBreHus OO0 (POPCYHOK OOIMKHbl ObiTb NMOMELLEHbI B
CUCTEMY 3aKpbITbIX TPyOONPOBOAOB, CMOCOOHYK yAepXuBaTb TOMMMBO MNpU yTeykax B
TpybonpoBoAax BbLICOKOrO AaBrfieHUsd. JTa cucTeMa [OfKHa COCTOSATb W3 HapyXHOro
TpybonpoBoaa, B KOTOPbIA NOMELLLEH TONMMBHbIA TPyOONPOBOA, BLICOKOrO AaBneHus, obpasys
Hepas3beMHYH KOHCTPYKUMIO. Cnuctema HapyXHoro TpybonpoBoga LOMKHA MMETb cpeacTea
cbopa npotevek. [ormkHbl ObITb MNPedyCMOTPEHbl YCTPOWCTBA MNOLAYN aBapPUNHO-
npeaynpeanTenbHOro curHana npy Tedn B TONSAIMBHOM TPyGonpoBoae BbICOKOrO AaBMEHUS.

3awumTa TpebyeTca Takke u AN OTCeYHbIX TPYOONPOBOAOB, €CNM NynbcaLmsa LaBNeHNs
B HMX npesblwaeT 1,6 Mla.

2.6.4 KOHCTPYKUMS TOMMMBHBIX HACOCOB BbLICOKOrO [AaBfeHUs U TOMNSIMBHbIX
TpyOONpoBOAOB AOMKHA ObITb CTOMKOW K Nynbcauuy AaBneHuUs TONNUBa, U OOIMKHbI ObiTb
npegycMoTpeHbI crneumanbHble CpeacTsa Af1s €€ CHXKEHUS, BNOTb OO YCTPaHEeHUS.

2.6.5 [na rnaBHbIX ABWratene’l [OOmKHO ObiTb NpPeayCcMOTPEHO  YCTPOWCTBO
OrpaHvyeHnst TONMBONOAAYN PEXMMOM PacYeTHON MOLLHOCTH.
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2.7 CMA3KA

2.7.1 Jly6pukaTopbl, obecneuymBaroliMe nogadyy Macna Ha CMasky UWNMHAOPOB,
OOJKHbI ObITb CHaGXeHbl YCTPOMCTBOM, AOMyCKaloWUM perynupoBaHue nogadvm macna Ha
Kakgyto Touky. [ns HabniogeHus 3a nogayven macna AOMKHO OblTb NpeaycMOTpeHo
MacrioykasaTenbHoe YCTPOWCTBO ASI KOHTPOMsi 3a MOCTYMN/eHNEM Macna Ko BCeM Toykam
CMa3Kn, pacnonoxeHHoe B yaobHoM angd HabnogeHust mecre.

2.7.2 B kaxgom wryuepe, NOABOAALWEM MacCro B UUNUHAPLI  OBYXTAKTHbIX
ABuraTenen, a Takke y WTyLEpoOB, PacrnofiOXXeHHbIX B BEPXHEN YacTu LUMNMHAPOBOW BTYIIKM,
AOIKeH ObiTb NpeayCMOTpeH HEeBO3BPaTHbLIN KrnanaH.

2.7.3 TypboHarHeTaTenun u perynatopbl, MMeoLMne NOAWNMHUKA KaYeHUS, OOSDKHbI
UMEeTb aBTOHOMHbIE CUCTEMbI CMas3ku. [lpy NpuUMEHeHUN [OpYyrux KOHCTPYKUWMA Ha
paccmoTpeHne Peructpa p[omkHo ObiTb NpeacTaBneHo TexHudeckoe o060CHOBaHMe,
noaTBePXKAarLLee HE MEHbLUNIN YPOBEHb HAAEXKHOCTMW.

2.7.4 JlomKHbI ObITb MPUHATBI MEPbI, UCKMOYaloLWmne nonagaHue BoAbl U Tonnuea B
LMPKYNSLMOHHOE Macro v nonagaHne Macna B oxnaxaatoLLyro Boay.
2.7.5 CuctemMbl cmaskM MNPUMBOAHbLIX [OBUratenern BeHTUIbHbIX TeHepaTopPHbIX

arperatoB [OIMKHbl oTBeyaTb TpeboBaHuam 23.6.1 4vactm Xl  «BnekTpuyeckoe
obopyaoBaHue».
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2.8 OXNAXAEHUE

2.8.1 Npun npmeHeHnn TeNecKonMYeCcKnX yCTPONCTB AN OXNax4eHWst NOPLUHEN Nnu
ANa nogBoda Macrna K ABWKYLMMCS 4acTsM [OfmkHa ObiTb NpegycMoOTpeHa 3awumrta
OT rMapaBnnyeckmx yoapos.

2.8.2 Cucrtembl oxnaxgeHusi NPMBOAHbIX OBUratenen BEHTUNbHbBIX FreHepaToOpPHbIX

arperatoB OO/PKHbl  OTBevaTb TpeboBaHmsm 23.6.1 uvactm Xl «Bnektpuyeckoe
obopynoBaHue».
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2.9 NYCKOBbIE YCTPOUCTBA

2.9.1 Ha maructpanu, nogsogsiien BO34yX OT rMaBHOMO MYCKOBOro KramnaHa K
MyCKOBbIM KranaHam UWnNMHAPOB, AOSMKEH ObiTb YCTAHOBMEH MPeAOXpaHUTENbHbIN KnanaH
NN HECKONbKO NpeAoXpaHUTENbHbIX KNamaHoB M YCTPOMCTBO, oOcBoboxaatwollee Ty
MarucTpanb OT JaBfeHWUs nocre npoBeaeHns nycka.

MpenoxpaHUTENbHbIN KNanaH OOSMKEH perynmpoBaTbCs Ha paBrieHne He 6onee 1,2
JaBneHus Bosdyxa B MyCKOBOW  Maructpanu. Pasrpyxaiwllee yCTpOWCTBO W
npeaoxXpaHUTEerNbHbIN KrnanaH MOryT pasMeLaTbCs HEMOCPEACTBEHHO Ha raBHOM MYyCKOBOM
KnanaHe.

[onyckaetca W apyroe YCTPOWCTBO, MpefoxpaHsiowee MycKoBYH —Maructparnb
OT paspylleHns npu B3pbiBe B Tpybonposoge (cm. 16.3.3 yactu VIII «Cuctembl u
TpybonpoBoabi»).

2.9.2 Ha kaxpgom natpybke nogsoaa Bo3gyxa K MyCKOBbIM KfnamaHaM B KpblLKaxX
LMAMHOPOB peBEPCUBHBIX ABUraTenen OOMKHbl yCTaHaBNMBATbLCH OrHenperpagutenn unu
pa3pblBHbIE MEMOPAHBbI.

[ns HepeBepcMBHLIX ABuratenen obsidaTenbHa yCTaHOBKA MO KpaWHEN Mepe OgHOro
orHenperpaguTensa wnuM paspbiBHON MeMOpaHbl Ha Maructpanu, noABOAsLEen BO34yX
OT rNaBHOro MyCKOBOrO KrarnaHa K KONneKkTopy.

YcTaHoBKa oOrHenperpaguteneni unu paspbiBHbIX MemMbpaH HeobsasaTenbHa Ang
asurartenen ¢ guameTpom umnuHapos 230 MM 1 MeHee.

2.9.3 [MyckoBble yCTpoWCTBa ABUraternen ¢ aneKkTpocTapTePHbIM MYCKOM LOSKHbI
oTBeyvatb TpeboBaHuaM 13.7 4dactn Xl «3Onektpuyeckoe obopynoBaHue». Kpome Toro,
ABUraTenu C aneKkTpocTapTepHbIM MYyCKOM pekomeHayeTcs obopyaoBaTb HaBeLleHHbIMU
reHepatopamu 4ns aBTOMaTU4ECKON 3apsiiku NMyCKOBbIX GaTapen.

294 Cuctema nycka M XapakTEepUCTUKM MPUMBOAHLIX OBUraTenen aBapUMHbIX
ON3ernb-reHepaTopoB AOJMKHbI OTBevaTb TpeboBaHmsm 16.1.8 uvactn VIII «Cuctembl u
Tpybonposoabi» 1 9.3.4.2, 9.5 1n 19.1.2.4.2 yactn Xl «3nekTpnyeckoe obopyaoBaHuE».

ABapuiiHble An3enb-reHepaTopbl OOSMKHbI FIErKO 3anycKkaTbCs U3 XONOAHOr0 COCTOSIHUS
npv Temnepartype okpyxatowero Bosgyxa 0 °C. B cnydae, ecnv Takon nyck HEBO3MOXEH, Ui
B MOMELLEHMM BO3MOXHbI Oonee Hu3kue TemnepaTypbl, AOMKHbI OblTb NPegyCMOTPEHbI
ycTponctea oborpesa, obecneymsarolime HageXHbI NYCK U NPUEM Harpysku aBapuiiHbIMn
Ansenb-reHepaTopamu.

Mpn HeobxoaMMOCTU [OOMMKHbI OblTb NPEeAyCMOTPEHbl HarpeBaTernbHble YCTPOWCTBA,
obecneumBaloLme HaOEXHbIA NYCK M MPUEM Harpy3kn COrfiacHo ykasaHHbIM TpeboBaHnaM.

lMomelleHnss aBapuHbIX AUN3enb-reHepaTopoB OOSMKHbI OTBeYaTb TpeboBaHuam 9.2.6
yactn XI «3nektpoobopynoBaHme».
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2.10 TA30BbINYCK

2.10.1 Y gByXTaKTHbIX ABUraTenen c UMNyrbCHOM CUCTEMOM ra3oTypbUHHOIo HagayBa
OOIMKHO OblTb NPeayCMOTPEHO YCTPOWCTBO, MPEnATCTBYKOLEe BO3MOXHOCTM MonagaHus
06rIOMKOB MOPLUHEBbLIX KOMeEL, U KnanaHoB B TypOoHarHeTaTenb.
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2.11 YNPABJIEHUE, 3ALLUTA U PEINYNIMPOBAHUE

2.11.1  TllyckoBble N peBepcuBHbIE YCTPONCTBA OOMKHbI UCKMOYaTb BO3MOXHOCTb:

.1 paboTbl ABMUratenen B HanpaeneHun, OTNMYaLEMCS OT 3aaHHOrO;

.2  peBepcuUpoBaHusi ABUraTenemn npu BKIKOYEHHOM NogaYve TONnmBa;

.3 nycka gsuraTensi npu He3akOHYEHHOM PEBEPCUMPOBAHUY;

4 nycka guratens npuv BKNIOYEHHOM BafilonoBOPOTHOM YCTPONCTBE C MEXaHNYECKNM
NPUBOAOM.

2.11.2 Kaxgbl rnaBHbIM gBUratenb OOMKEH UMETb Perynsatop, OTPErynmpoBaHHbIN
TakuMm obpasom, 4Tobbl YacToTa BpalleHUs ABUraTenst He Morna MpeBbICUTb PACYETHYH
(HOMUHanbHy0) YacToTy BpaLleHus 6onee 4yem Ha 15 %.

B oononHeHue K perynaTopy KaxKabl rnaBHbIv ABuratens MowHocTbio 220 kBT n 6onee,
KOTOpbI MOXET ObiTb pa3obLlieH ¢ BanonpoBogom unu pabotaet Ha BPLU, gomkeH umeTtb
OTAENbHbIN NpefenbHbIf BbiKNtoYaTeNb, OTPErynMpoBaHHbIA TakuM obpasom, 4Tobbl YacToTa
BpalleHnsa ABuraTens He Morna NpPeBbICUTb PacYeTHYI0 YacToTy BpalweHus 6onee 4em Ha
20 %.

Mpn 3TOM NpeaenbHbIN BbIKOYaTENb AOMMKEH cpabaTtbiBaTb NOCNE perynsiropa.

2.11.3 Kaxgblh gBuratenb, NpUBOAAWLNA B AEWUCTBUE reHepaTop, AOMKEeH UMETb
Perynsitop 4acTtoTbl BpalleHUsl, XapaKTEPUCTUKN KOTOPOro OOJMKHbI OTBEYaTb CreaytoLnm
TpeboBaHusM:

.1 npn cbpoce unu Habpoce MakcMManbHOW CTYyNeHW Harpysku reHepaTtopa (CM.
puc. 2.11.3.2 ans onpegeneHns npegenbHbiX AoMyCKaeMblX BENUYMH BHE3anHoro Habpoca
Harpy3kn YeTbIPEXTAKTHbIX ABWUratenen) W3MEeHeHMe 4acToTbl B CETU He [OOIMKHO
npesbiwaTb 10 % pacyeTHon (HOMUHanNbHON). CMm. Takke 2.1.3.1 yactn XI «3AnekTpuyeckoe
obopynoBaHue;

.2 Npyv MrHOBEHHOM Habpoce Harpysku OT Hynesown o 50 % pacyeTHOW Harpysku
reHepaTopa, a Takke npu nocriegyrowem (nocrne OOCTUKEHUS YCTAHOBMBLUEWCS 4acTOThbl
BpaweHnsa) Habpoce ocTtaBumnxcs 50 % Harpysku reHepaTopa KpaTKOBPEMEHHOE N3MEHEHUNE
4YacTOThl BpalleHus ABuratens He A0mkHO npesbiwaTth 10 % pacyeTHOW YacToThbl BPaLLLEHUS.

Habpoc anekTpuyeckon Harpy3km 6onee yem AByMs CTYNEHAMU MOXeT ObiTb AOMYyLLEH,
ecnn cygoBasl  9nekTpuyeckas YyCTaHOBKa MO3BOMSIET  WUCMOMb30BaHME  MPUBOOHbLIX
ABuraTenen, Kotopble MOryT HarpyXkatbCs TONbko Oonee 4Yem [BYyMsi CTyneHamMu (CM.
puc. 2.11.3.2 ans onpegeneHns npenenbHbiX A0MyCKaeMblX BENUYMH BHE3anHoro Habpoca
Harpy3kn YeTbIpeXTakTHbIX ABUraTenen) n npu ycrnoBun, YTo 3TO yXKe AONYLEeHO Ha cTagun
NPOEKTUPOBaHNA CcyaHa. OTO AOMKHO ObITb NOATBEPXKAEHO B OA0OPEHHON AOKYMEHTALMMN U
NpoBEpPEHO NPU UCMbITAHUSX Ha cyaHe. B aTom cnyyae BenuumHa Harpysku, KOTopas AoSmKHa
aBTOMAaTMYECKM BKIIOYATbCA MNocfie 00ecTouMBaHMS, a Takke MnocrenoBaTenbHOCTb
BKITHOMEHWST Harpy3Kkn OOIMKHbI COOTBETCTBOBATL CTYNEHAM Harpysku guratensi. 910 Takke
OTHOCUTCSH K reHepaTopam, npegHa3Ha4YeHHbIM N5 napannenbHon paboThl, korga Harpyaka
OOIMKHA NepeBOAUTLCA C OOQHOrO reHepartopa Ha OPYron B criyyae, ecnv OOuH reHepaTop
OOIMKEH ObITb OTKMIOYEH;
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MpenenbHble gonyckaeMble BENUYMHbI MTHOBEHHOIO Habpoca CTyneHYaTon Harpy3kn YeTblpeXTakTHOro
ABuraTtensi OT XONnoCcToro xoAa A0 3asiBNEHHON MOLLHOCTY B OYHKLUK OT cpeaHero aheKTUBHOIO AaBreHus:
Pme — CpeaHee adhdeKkTuBHOE AaBrneHne npu 3asiBNIeHHON MoLHocTu (B kla);

P — YBenuyeHvne Harpy3ku no OTHOLLEHUIO K 3asiBIIEHHON MOLLHOCTY (C y4eTOM hakTU4YeCKMX yCroBuin);

1 - 1-a cTyneHb; 2 — 2-A cTyneHb; 3 — 3-9 CTyneHb; 4 — 4-a CTyneHb; 5 — 5-9 CTyneHb.

.3 npv napannenbHon paboTe reHepaTopoB NEPEeMEeHHOro Toka B gvanasoHe ot 20
00 100 % obLien Harpyskun pacnpeaeneHme ee Ha Kaxabli reHepaTtop AOSMKHO NPOMCX0ANTb
NPONOpPUNOHaANbHO UX MOLLHOCTW M HE AOSMKHO oTnn4daTtbesa 6onee yem Ha 15 % oT pacyeTHom
Harpy3ku 60nbLLIEro 13 reHepaTopoB UNun Ha 25 % OT pac4eTHON Harpy3ku paccmaTpMBaemMoro
reHepaTopa B 3aBMCUMOCTHU OT TOrO, YTO MEHbLLE;

4 npn nobbix Harpyskax oT Hyneson 0o 100 % pacyeTHOW Harpysku reHepartopa
YyCTaHOBMBLLUASACHA YacToTa BpalleHUsa ABuratens He AOMmKHa NpeBbiaTb pacdeTHyo Gonee
yem Ha 5 %;

.5 ycTaHoBMBLUAsICS YacToTa B ceTu npu cbpocax n Habpocax Harpysku reHepartopa,
ykasdaHHbix B 2.11.3.1 1 2.11.3.2, gomkHa gocturatbcs He 6onee 4yem 3a 5 c;

.6 ycTaHOBMBLUAsACH YacToTa BpaLleHUs He JoImKHa konebaTbca Bonee Yem Ha 1 %
4YacTOTbl BpalLLleHWs, COOTBETCTBYIOLLIEN KOHKPETHOW YCTaHOBMBLUENCA HArpy3ke reHepartopa;

.7 Anga rnasBHbIX ABUratenemn, npMBogaLWmnX B AeNCTBUE BanoreHepaTopbl, BENUYMHbI
cbpocoB 1 HabpocoB Harpysku, ykasaHHole B 2.11.3.1, 2.11.3.2, 2.11.3.4, 2.11.3.5, AO/MKHbI
COOTBETCTBOBATb Harpy3kam pasuratenen. Perynatop 4acToTbl BpalleHns MNpUBOAHOIO
ABuratenst JOIMKEH MMETb XapaKTEPUCTUKK, oTBevarolmne TpeboeaHnam 2.11.3;

.8 npu cbpoce 100 % Harpyskum reHepatopa [OMNycKaeTCd WM3MEHEHMEe 4acToThbl
BpalleHus, npesbiwatkowee 10 % pacyeTHOW, OAHAKO 3TO He AOMKHO ObiTb MPUYMHON
cpabaTbiBaHUA 3amUThl NO NPEBbLILLEHNIO YacTOThl BpaLLeHUs, Kak 3To TpebyeTcs B 2.11.6.

2.11.4 Perynatop 4acTtoTbl BpalleHWs NPUBOAHOIO ABUrateniss  aBapUNHOIO
reHepatopa [O/MKEH WMeTb XapakTepuCcTuku, oTBedvawwmne TpeboBaHnsam 2.11.3
(kpome 2.11.3.2) npu cbpoce n Habpoce 100 % Harpysku reHepatopa. lNpu cTyneH4aTom
Habpoce Harpysku nonHas (100 %) Harpy3ka gomxkHa obecneumBaTbecs Yepe3 45 ¢ nocne
notepu aHeprum Ha wnHax PLL.

BpemeHHOM uWHTepBan 3agepXku W nocnegoBaTeribHOe HarpyXeHne Mo CTyMneHAM
AOMKHbI ObITb NPOAEMOHCTPUPOBAHBI BO BPEMSI XOAOBbIX UCMbITAHUIA CyAHa.

2.11.5 Perynatop 4yacToTbl BpaleHUs A0mMKeH UMeTb YCTPOMCTBO AN MECTHOro 1
OUCTAHUMOHHOIO U3MEHEHUA 4acToThbl BpaweHus B npegenax ot—-20 go +10 %
OT HOMMHANbHOrO 3HaYEeHUS.
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YcTponcTBa  OUCTAHUMOHHOINO  M3MEHEeHUs1 4acToTbl BpalWeHWs reHepaTopos,
npegHasHadeHHbIX ANs napannenbHon paboTbl, OOMMKHbI pacnonaratbCsa Tak, 4TOObI
oGecne4yrBanacb BO3MOXHOCTb yNpaBfeHNss MM/ O4HMM ONepaTopoM.

2.11.6 B pononHeHve K perynsatopy 4acTtoTbl BpalleHUs Kaxabli NpUBOLHOM
asuratenb, ykasaHHbii B 2.11.3, mowHocTbio 220 kBT 1 6onee gomkeH UMETb OTAEMbHbIN
npegenbHbIn BbIKMoYaTeNb, OTPErynMpoBaHHbIA TakuMm o6pa3oMm, YToObl YacToTa BpaLleHus
ABuraTens He mMorna npeBbICUTb pacyeTHyto 6onee Yyem Ha 15 %.

2.11.7 MNpenenbHbIn BbIKNtOYaTeNb, YKasaHHbin B 2.11.2 1 2.11.6, BKNoYas ero
NPUBOAHON MEXaHM3M W WCMOJTHUTENbHLIN OpraH aBapUMHOW OCTaHOBKW, OOIMKEH ObITb
He3aBUCUMbIM OT perynaTopa 4acToTbl BpalleHus!.

2.11.8 OnekTpnyeckMe (9NEKTPOHHbIE) perynatopbl  4YacTOTbl  BpalleHus B
OOMNOSTHEHME K TpebOOoBaHUAM HaCcTOsILEN MaBbl OOMKHbI Takke oTBeYaTb TpeboBaHuaM 2.1
yactn XV «ABTOMaTtusauusa». Ecnn anektpuyeckne (SMNeKTPOHHbIE) perynsaTtopbl 4YacToTbl
BpallleHnsa siBnstoTcs vactbto JAY, OHM OomkHbl oTBe4yaTb TpeboBaHusm 3.1.8 n 3.1.10
yactn VIl «MexaHn4yeckne yctaHoBKM», a Takke 2.3 yactu XV «ABToMaTM3aumsay, C Lenbko
BbIMOSIHEHNST 3TOro TpeboBaHMs O MECTHOro MocTa YhpaBfieHust OoSmkeH ObITb
OOMNOSTHUTENBHO NPEeayCMOTPEH OTAEMNbHbIN pPerynsrtop.

onekTpudeckne (SNEKTPOHHLIE) PerynaTtopbl AOIMKHbI ObiTb 0O40OOPEHHOro Tvna wu
ncnbiTaHbl B cootBeTcTBUM € 12.3.1 yacTtu IV « TexHunyeckoe HabnogeHne 3a U3aroToBreHnem
nsgenuny [MpaBun TexHU4eckoro HabnaeHUs 3a NOCTPOMKOM CyaoB WM U3rOTOBMNEHUEM
mMartepuanos 1 Usgenun gng cyaos.

2.11.9 Cwucrema 3awuTbl rMaBHbIX U BcnomoraTtenbHbix (cM. 1.1.1.5) gBuratenen,
NOMMMO NpeaesibHOro BbIKNKYaTens, 4ofmkHa obecnevmBaTb NOSTHOE NPEKpaLleHne nogaym
TonnMBa Npu NageHun AaBneHns CMa3oyHoro Macna B CUCTEME HUXKE A0NYyCTUMOrO.

2.11.10 Perynatopbl 4acToTbl BpaweHUst MNPUBOLHbLIX ABUraTenen BEHTUSMbHbIX
reHepaToOpHbIX arperaTos JOIMKHbI UMeTb XapaKTEPUCTUKN, oTBevatoLine
TpeboBaHuam 2.11.3 ¢ yyetom 23.8.1 yactu Xl «3Onektpuyeckoe obopygoBaHme».
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2.12 KOHTPOJ1IbHO-USMEPUTEJIbHbIE NPUBOPbI U NMPUBOPbLI CUTHAITU3ALIUU

2.12.1 [naBHble K BcnomoraTtenbHble ABUraTenn OOSMkHbl OblTb 000pyaoOBaHbI
npubopamu Ans 3MepeHust:

.1 paBneHuss Macna nepen AsuratenemM M Ha pacnpegenutenbHbii Ban (npwu
ABTOHOMHbLIX CUCTEMAX CMasKm);

.2 AaBneHus (Mny NOTOKa) NPEeCHOW BOAbl B CUCTEME OXJIaXXAEHUS ABUraTens;

.3 [aBneHusi NyCKOBOro Bo3ayxa nepes rnaBHbIM NyCKOBbIM KnanaHoM UK MyCKOBbIM
YCTPOWNCTBOM;

.4 pgaBneHus TomnMBa Neped HacocamMu BbICOKOrO AaBneHus (MpyM  Hanmyuu
TONMAMBOMOAKaYMBaloLLLEero Hacoca);

.5 TemnepaTypbl BbIXMOMHbIX rA30B Yy Kaxaoro uunuHapa (ons asurateneni c
anameTpom uunmHapoB 180 Mm 1 MeHee — TemnepaTypbl B ra3oBbINYCKHOM TpybonpoBoae);

.6 TemnepaTypbl Macna Ha Bxoe B ABUraTenb;

.7 paBneHus (WnNy NOTOKa) B CUCTEME OXNaXKaeHUsa POPCYHOK (B Criy4ae aBTOHOMHOWN
CUCTEMBbI);

.8 Temnepartypbl TONnMBa neped TOMMMBHLIMM HACOCaMWN BLICOKOTrO AaBneHusa (ons
Tonnuea, TpebytoLlero nogorpesa);

.9  paBneHus (MM NOTOKA) B aBTOHOMHOW CUCTEME OXNaXKAEHNS MOPLUHEN;

.10 paBneHus macna Ha pamoBble MOALWMMHMKK MPU aBTOHOMHOM MOABOAE Macna u
YMOPHbIA MNOALUMMHUK (4NS1 YNOPHbIX NOALUMMHMKOB, BCTPOEHHLIX B ABUraTenb);

.11 paBneHust Macna Ha ronoBHbIE NOALUUMHMKK (B CryYae aBTOHOMHOrO NoABoAaA);

.12 Temnepartypbl Macna Ha pacnpegenuTenbHbii Ban (B Cryvyae aBTOHOMHOIO
nogeoaa);

.13 paBneHnss Macna Ha Bxoge B TypboHarHeTaTenb nNpuv  MCMONb30BaHUK
LMPKYNSIUMOHHOIO Macrna gsuratens;

.14 Temnepatypbl M MOTOKA Macna Ha BbIXOAE W3 KaKOOro MOALUMITHMKA
TypOoHarHeTaTens (ansa rpaBUTaUMOHHbIX CUCTEM CMa3KW);

.15 TemnepaTypbl M NOTOKA OXIAXAAKLLEN XUAKOCTN Ha BbIXOAE M3 KaXKO4oro nopLuHA
(Anga aBuraTenen ¢ KOHTPONUPYEMbIM OXITAXKAEHNEM NOPLUHER);

.16 TemnepaTypbl oxnaxaaroLlen cpeabl POPCyHOK Ha BbixoAe (B crlyyae aBTOHOMHOWN
CUCTEMBI);

.17 TemnepaTtypbl NPECHOM BOAbl HA BbIXOAE M3 KAXKAOro LMNMUHAPAa Uin TemnepaTypbl
npecHon BoAabl Ha BbIxode M3 ABuratend (B cnyyae eavHOM NOIOCTU OXNaXKAeHUs Ha BECb
asuratensn);

.18 Temnepartypbl NpecHoO BoAbl HA BXOAE B ABUraTENb;

.19 Temnepartypbl NpecHON BoAbl Ha Bbixode 13 TypboHarHeTaTens;

.20 paBneHusi B HAAAYBOYHbIX pecuBepax;

.21 TemnepaTypbl HAAA4YBOYHOIO BO34yxa MOCre BO34yX00XnaanTenen;

.22 TemnepaTypbl BbIXMOMHbIX ra3oB neped TypboHarHeTaTensiMm 1 3a HAMK;

.23 [Osuratenu c umnuHgpamv gnameTtpom 6onee 230 MM 0SmKHbI 6bITe 060pYAOBaHbI
yCTpOWCTBaMM NS NoJayuM curHana o [AOCTUXKEHMM B UWIMHAPE YCTaHOBIEHHOro
NPEBbILLIEHNS MaKCUMarnbHOro AaBrieHNs CropaHns.

MpumeyaHune. B3aBucumocTn ot KOHCTPYKTUBHbIX ocobeHHocTern [IBC nepedeHs KT moxeT
ObITb M3MEHEeH C MpeacTaBMEeHMEM Ha paccMoTpeHue Peructpa TexHWYeckoro 0GOCHOBaHWS.
HononHutensHble TpeboBaHWs nNpuMeHuTenbHO K TypboHarHeTaTensim ABurarenen npuBeaeHbl
B2.5.7.9.

2.12.2 Kaxabih npuBoaHOWM OBuratenb MOLLHOCTbIO ©Gonee 37 kBT gomkeH ObiTb
obopygoBaH cpedcTBamu NpeaynpeauTenibHON 3BYKOBOW M CBETOBOM CUrHanuaauumu,
nogarLen CurHanbl NpU CHWKEHUN OaBfEHUs Macna B CUCTEME LIMPKYMSALMOHHOW CMasku
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HWXe AOoMyCTUMOro npegerna u curHanusaumen, o6 yteuke B TONMMBHbLIX TPyOKax BbICOKOro
nasneHus gusenen (cm. 2.6.3).

PekomeHgyeTcss Takke ycTaHaBnvBaTb MpubOpbl  aBapuNHO-NpeaynpeauTenbHON
CUrHanu3auuu no crneayrowmm napameTpam:

.1 CHWKeHWe OaBreHus B cUCTEME OXNaXAeHWA NPecHOW BoAbl UMW MNOBbILIEHWEe
TemnepaTtypbl BOAbl Ha BbIXOA4e U3 ABUraTens;

.2 CHWXEHWe ypOBHS Macra B HanopHoW uncTepHe TypboHarHeTaTenen;

.3 NoBbllEHNe TemnepaTypbl yNOPHOro NOALUUMHMKA, BCTPOEHHOTO B ABUraTernb.

2.12.3 MecTHble nOCTbl ynpaBfeHUs [faBHbIMW ABUAraTenssMnU OOSMKHbl  ObiTb
o6opynoBaHbl npubopammn B cootBeTctBuM ¢ 2.12.1.1 — 2.12.1.3, 2.12.1.7, 2.12.1.9 (npwu
NCNONb30BaHMM MHOW cpeabl, YeM LMPKYNALMOHHOE Macno), 4.2.5.3, a Takke npubopom ans
N3MepeHns YacToTbl BpaLLEeHWUst KONeH4YaToro Bana, a npu Hanumyinm pasodwmnTenbHbIX MydT
1 NpnbopoM Anst UAMEPEHNst YacToThbl BpaLleHnsa rpebHoro Bana.

MecTHble NOCTbI yNpaBrieHNs rnaBHbIMW PEBEPCUMBHBIMU ABUraTeNsMn 1 ABuraTtensamm c
peBepc-peaykTopHbIMU NepefadyaMmy A0SMKHbI 060opyaoBaTbCA yKasaTensmu HanpasreHus
BpalLeHus rpebHoro Bana.

2.12.4  MecTHble nocTbl ynpaeBrneHus BcnomoratenbHbiX asuratenen (cm. 1.1.1.5)
OOIMKHbI ObITb 06opyAoBaHbl Npubopammn B cootBeTcTBuM ¢ 2.12.1.1 — 2.12.1.3, a Takke
NpnbopoM AN U3MEepPEeHNsa YacToTbl BpaLLEHNS KONeH4YaToro Bana.
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2.13 AEMMN®EP KPYTUIIbHbIX KONIEBAHUA, AHTUBUEPATOP

2.13.1  KoHcTpykuma gemndpepa AofmkHa npegycMatpmBaTb BO3MOXHOCTb yaaneHus
BO3yxa npu 3anofiHeHUn gemndepa Macnom Unu CUNMKOHOBOM XNOKOCTbIO, @ KOHCTPYKLMS
CUNMKOHOBOTIO AeMndepa — Takke 1 BO3MOXHOCTb B3SATUSA NPOO XXMAKOCTHU.

2.13.2 Cmaska MpyXWHHbIX OeMndepoB [OMMKHA MNPOM3BOAUTLCS, Kak MpaBuIio,
OT CUCTEMbI LMPKYNSALNOHHOW CMa3Ku ABuraTens.

2.13.3 KoHcTpykuma pgemndpepa, YCTaHOBMEHHOrO Ha KOHLe KoreH4yaToro Bana,
AOoMMKHa obecneymBaTb BO3MOXHOCTb MPUCOEAMHEHUS K KOreH4YaTtoMy Bany npubopos ans
N3MepeHus KpyTUnbHbIX kKonebaHun.

2.13.4 MpumeHeHne aemndepa OOIMKHO npon3BOANTLCA C yyeToMm
TpebosaHumn 8.8.3 — 8.8.5 yactu VIl «KMexaHuyeckme yCTaHOBKNY.
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TMPUTIOXKEHUE |

OMNPEAENEHME KO3®®ULIMEHTOB KOHLIEHTPALIUM HAMPS)KEHUA B TANTENSAX KONEHYATBIX BANOB (CM. YT MAKO M53)
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TTPUTIOXKEHWE 11

KO3®®PULMEHTbI KOHLUEHTPALMU HANPSDKEHUA U PACNPEQENEHME HANPSXXEHUNA HA KPAIO MACISIHbIX OTBEPCTUA
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(CM. YT MAKO M53)
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TPUTIOXKEHWE 1

PYKOBOJACTBO MO PACYETY KO3®PULIMEHTOB KOHLIEHTPALIMU HANPAXXEHUN
B PAOVUYCAX F'ANTENEW LWWEK KONEHYATbIX BANNOB METO4OM KOHEYHbIX
SNEMEHTOB
(CM. YT MAKO M53)

CopepxaHune

1. OO0Lwme nonoxeHus

2. TpeboBaHus kK Mmogenu

2.1 PekomeHgauuu ona ar1iEMEHTHOW CETKM
2.2 Matepuan

2.3 KpuTepum kadecTBa afIEMEHTHOWN CETKM
2.3.1 KpuTepuin rmaBHbIX Hanps>KeHni

2.3.2 Kputepuin ocpegHEHHOCTU/HEOCPEAHEHHOCTN HaNpPsHKeHNN
3. Cniyyam HarpyxeHus

3.1 Kpy4eHne

3.2  YucTbir M3rnbd (YeTbIpeEXTOYEYHbIN N3rnod)
3.3 WM3rmnb co cpesom (TpexToyeyHbIn n3rmd)
3.3.1 Cnocob 1

3.3.2 Cnocob 2
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1. OBLUUE NOJTIOXKEHUA

Llenblo aHanusa sisndetcsa onpegeneHne KodmULNEHTOB KOHLEHTPaLMN HanNpshKeHin
(KKH) B rantensx koneHn4yaTbix BanoB MKO BmecTo aHanuTuyeckoro crnocoba. Bropon un3
YNOMSIHYTbIX METOA OCHOBBLIBAETCS Ha aMNupu4ecknx opmynax, MonyyYeHHbIX U3
pe3ynbTaToB TEH30METPUM PasfNYHbIX (POPM KOMEH U, COOTBETCTBEHHO, NPUMEHEHME 3TUX
dopmyn orpaHn4mMBaeTcs uccnegoBaHHbIMU hopMamu.

KKH, paccuyuTaHHble B COOTBETCTBUM C MOMOXEHUSAMU HACTOSALWEro [AOKYMEHTa,
OnNpedensalTCs KakK OTHOLUEHMEe HanpsbkeHun, paccumTaHHbix MK, K HOMWHanbHbIM
HaNpPsPKeHNAM, pacCYMTaHHbIM aHaNUTUYECKMM CMOCOBOoM (B rantensx paMoBbIX U LWATYHHbIX
week). MNpu ncnonb3oBaHMM B paMKax HacTosILLEro MeToAa B rnaee 2.4 HacTosLen YacTn unum
anbTepHaTUBHbIX METOAOB, AN pacyeTa U3rnbatoLLmx 1 rnaBHbIX HaNPSHXKEHWI NPY KpyHeHUN
paccuynTbiBaOTCA HanpskeHna no hoH Musecy.

[daHHaa npouenypa, a Takke PYKOBOACTBA MO OLEHKE, MPUMEHUMbI Kak K LienbHbIM
KoneH4aTbiM Banam, TaK 1 K NofycoCTaBHbIM KOrleH4YaTbiM Banam (Kpome rantenen pamoBbIX
Leek).

AHann3a OOMKEH NPOBOAUTLCA B paMKax JIMHENHO-YMPYroM KOHEYHO-3M1IEMEHTHOM
MOZENU, a BO BCEX Cry4vasix HarpyxeHusi crnegyeTr NPUMEHSTb €AWUHUYHbIE Harpysku
COOTBETCTBYIOLLEN BEMNYNHDI.

Pacuyetr KKH B MacnsHbIx OTBEpPCTUAX He sBRdeTcs npeaMeToM pPacCMOTPEHUs
HaCTOALLEro NPUIOXKEHUS!.

PekomeHaoyeTcsi nNpoBepsiTb  3ANEMEHTHYH  TOYHOCTb  MCMOJSIb3yeMOro  KOHEYHO-
3NeMEeHTHOro pellatens, Hanpumep, NOCPeaCTBOM MOAENUPOBaHUSA NPOCTOW reomeTpum C
nocrneayrowyM CpaBHEHMEM HAMpsPKEHWW, MNOJydyeHHbiX u3 MKD, ¢ pesynbratamu
aHanNUTUYeCcKoro pacyeTa ans YMCToro nsrnba n KpyyeHums.

Bmecto MKO MOXeT Takke Mcnonb3oBaTbC METOA rPaHUYHbIX 3NIEMEHTOB.

2. TPEBOBAHUA K MOLEJN

OcCHOBHble pekoMeHAaumMn 1 oNYLEHUst NPy NOCTPOEHUN KOHEYHO-3NIEMEHTHOM MOAEN
npeacTasneHbl B 2.1. 3akoHYeHHas MoAenb JOSMKHa COOTBETCTBOBaTL TpeboBaHuam 2.3.

2.1 PekomeHaauun ans anemMeHTHOMN CeTKU

UTobbl 0becrnevnTb KavyeCcTBO CEeTKM, KOHEYHO-3MEMEHTHYK Mofernb AN OLEHKU
KO3(PPMLUMEHTOB KOHLUEHTpaUMM HanpsbkeHnn cnegyet CTpouUTb B COOTBETCTBUMM  CO
crneayrWwmMmn pekoMeHgaunsamun:

Mopenb gormkHa onucbiBaTb OAMH MOMHOLEHHbIA KPMBOLLMIM OT OCEBOW NMHUM OOHOrO
pamMoBOro NOALWMNHUKA 4O OCEBOW NMNHUM COCEAHEro paMoOBOro NOALUMMHUKA.

B6n13un rantenen ncnonb3ytTCsa ANIEMEHTbI CneayrLmnx TUNoB:

10-y3noBble YeTbIpeXrpaHHbIe 3NIEMEHTDI;

8-y3noBble LWeCTUrpaHHble 3NeMeHTbI;

20-y3noBble WeCTUrpaHHbIe 3reMEHTbI.

Xapaktepuctukn cetkm B obnactu paguycoB rantenen. Cnegywowme TpeboBaHus
AencTBYIOT B Npegenax obnactn £90° no oKpyXHOCTW OT NSIOCKOCTU KpMBOLLMNA:

MakcumanbeHbIN pasmep anemMeHTa a = r/4 No Bcen rantenu, a Takke B HanpasneHuu
Nno OKpyXHOCTWU. [lpu ucnonb3oBaHuUM 20-y3roBbIX LWECTUrPaHHbIX 3NEeMEHTOB pasmMep
anemMeHTa B HarnpaefeHuM MO OKPY>XHOCTM MOXeT OblTb yBenuyeH o 5a. B cnydae
MHOropaguycHou rantenu B kadecTBe r GepeTcsa MeCTHbI paguyc rantenu. (B cnyyae
NCNonb3oBaHWs 8-y3MnoBbIX LUECTUTPAHHbLIX 3MIEMEHTOB OHW AOSMKHbI ObITh eLle MeHbLIero
pa3smepa Ang CoOOTBETCTBUSA KPUTEPUAM KayecTsa).

PekoMmeHayemble pa3mepbl 3fIeMeHTOB B HanpasneHuy rnybuHbl rantenu:

TOMLWMHA NepBOro cnoga paBHa pasmepy anemMeHTa a;

TOMLWUWHA BTOPOro Cnos paBHa pasMepy anemeHTa 2a;
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TOMNLWKWHA BTOPOro Cnos paBHa pasMepy anemeHTa 3a.

He meHee 6 aneMeHTOB B HanpaBneHnn TOMLWWUHbI LLEKW.

OcrtanbHaa 4acTb KpuBoOwMna A[omkHa obecneunBaTb YMCMEHHYK YCTOMYMBOCTb
pewiatens.

MpoTnBOBECHI AOMKHBI MOAENMPOBATLCA TOMBbKO B Cryvyae UX 3HAYMTENbHOro BAUSHUSA
Ha OBLLYI0 XXeCTKOCTb KpuBOLLMNA.

MopenupoBaHne MacnsHbIX OTBEPCTUIN He ABnsieTca 0bs3aTenbHbIM, €CNN UX BNNSHUE
Ha 06LLYI0 KECTKOCTb HE3HAUYUTENBHO, @ PacCTOSHWE A0 ranTtenu coctaBnsaeT bonee 2r (CM.
puc. 2.1).

CeepneHusa n oTBepcTus, npegHasHayveHHble s obneryeHns KOHCTpyKuun, criegyet
MOAenupoBaTsb.

MpumeHeHne nogmopenen gonyckaeTtcs npu cobnogeHum TpedoBaHMin NPOrpamMmmMHOro
obecnevenus (IMO).

I[llamynnas wetika

Puc. 2.1.
PaccTosHue mexay MacnsHbIM OTBEPCTUEM W ranTernbio

2.2 MaTepuan

B rmaBe 2.4 HacTosEeN YacTn He paccMaTpmMBaloTCsl CBOMCTBA MaTepuarnos, TakMe Kak
moayne KOHra (E) un koadbduumeHT lyaccoHa (v). Ona anHanuza MK3 atn napameTpsl
MaTtepuana Heobxoanmbl, NOCKOSbKY CHavyana paccumtbiBaloTcs ynpyrue gedopmauum, a 13
HUX Yyepe3 moaynb KOHra n koadpduumeHT MNMyaccoHa paccunTbiBalOTCA HanpskeHusa. Cneagyet
NCNonb30oBaTb AOCTOBEPHbIE 3HAYEHUSA CBONCTB MaTepumanos nMbo B3ATbIE 3 AOKYMEHTauuu,
nnbo namepeHHble Ha obpa3suax maTepuasnos.

[lnsa cTanu pekomeHayTcsa cneaytolwme 3HadeHus: E = 2,05x10° MMa n v = 0,3.

2.3 Kputepun kauectBa a5IieMeHTHOMN CETKMN

Ecnn  wucnonb3yemass 3neMeHTHas ceTka He COOTBETCTBYEeT HM OOHOMY U3
HWXeYKasaHHbIX Kputepue ansa onpegenenus KKH B nccnegyemon obnactu, gomkeH 6oiTb
npoBeAeH NOBTOPHbIN pac4eT C UCMONb3oBaHNeM Bonee Menkonm CeTku.

231 Kputepuit rmaBHbIX HanpsiKeHUNn.

KayecTtBO ceTkn JOMKHO ObiTb MOATBEPXKAEHO NMOCPELCTBOM NPOBEPKM COCTABMSAIOLLEN
HanNpshKeHUs, HOpManbHOM K MOBEPXHOCTU paguyca rantenu. B ngeanbHoOM cnyyae Takoe
HanpsbkeHne AOMKHO ObiTb paBHO Hymto. [py rNaBHbIX HAMPSKEHUSX O1, O2 U O3 OOJDKHO
BbINONHATLCA criegyowee TpebosanHne: min(|oi, |02, |os|) < 0,03 max(|oil, |o2|, |03])

2.3.2 Kputepuin ocpegHeHHOCTU/HEOCPEAHEHHOCTU HanpsXXeHUn.

[aHHbIN KpUTEpPUIA OCHOBLIBAETCS Ha OTCNEXMBAHUN HEOOHOPOLAHOCTEN B HANPSAXKEHUNAX,
onpegenaeMbIX Ha anemMeHTax rantenu npu pacyete KKH:

HEeOCpeAHEHHbIE Y3rOBble HaMpsPKEHWs, PaCCYNTBIBAEMbIE HA KaKAOM 3IIIEMEHTE,
COEQVHEHHOM C TEM WX MHbIM Y3M0M, OOSMKHbI OTNMYaTbCs MeHee 4eM Ha 5 % ot 100 %
OCpeLHEHHOro y3roBOro HanpshKeHnst Ha 3TOM yarne B uccriegyemon oénactu.
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3. CINYYAU HATPYXEHUA

Mpwn onpegenenun KKH B3ameH aHanutnyeckoro cnocoba, onucbiBaemoro B rnaee 2.4
HacTosAWEeN 4YacTh, pacyeTbl AOSMKHbl ObiTb BbINOMHEHbl ANs  Crefylwux CcryyYyaes
HarpyxeHus;

3.1 KpyueHue

Mo aHanormm Cc  uCMbITaHUAMK, NPOBOAUMbIMKM  Hay4HO-NpPOW3BOACTBEHHbLIM
O6veguHeHnem no [OBC (FVV), KOHCTpyKUuMa nogBepraeTcs BO3OENCTBUIO  YUCTbIM
KpyyeHuem. [edhopmaums TopLUeBbIX MOBEPXHOCTEN MOAENN NoLgaBNAETCS.

KpyTawum MOMEHT npunaraeTcs K LeHTpanbHOMY Y3y Ha OCU KOorleH4YaToro Bana. dT1oT
y3en paboTaeT Kak rnaBHbIA y3en C LWEeCTbIo CTeneHsamMu cBobOoabl U XXECTKO COeOUHEH C
ocTanbHbIMK y3riaMn TOPLIEBOM MOBEPXHOCTN.

Takue rpaHuMYHbIE YCIOBUS U YCITOBUS HArpy>KEHUS MPUMEHNMbI KaK OS5 psigHbIX, TaK U
V-00pasHbix ABuratenen.

y MHoroTouye4Hoe

orpaHuyeHue: Bee yans!
2 nonepeyHoro cevyeHns
X XECTKO COefIUHEHbI C
UEHTpanbHbIM (rNasHbIM)

y3nom.

e —

L.___!_.

Harpyska:

KpyTAwwmi MomeHT

T npunaraercs K
UeHTpanbHoOMy

yany.

OceBas nUHUA
waryHa

MpaHu4HbIe
ycnosus:

Bce crenenu
csobogel Bo Beex | | | L2

y3nax nonHoCTbIo ‘__.f—ﬂ

orpaHunyeHb!

Uxyz=0 ¢ | Ls

/

Puc. 3.1.
"paHWYHbIE YCNOBKS 1 YCIOBUS HArPYXXEHUs1 ANs CRyYast Harpy>XeHus KpydeHnem

[na Bcex y3noB B ranTensx pamMoBbIX M LUATYHHbIX LUIEEK ONpeaensitoTcs rnaBHble
HanpsKeHUs!, a SKBMBANEHTHOE HanpsKeHNe KpyYeHUsi paccunTbiBaeTcs No popmyre:

Ty, = Max (|01~ 03|/2, |02~ 03|/2, |01~ 03|/2)

MakcumanbHoe 3HayeHue, bepyleecsa ana nocnegytowero pacyeta KKH, coctaesnser:
AT = Togp,a/ TN

Br = TBKB.,B'/TN

roe Ty — HOMUHArNbHOE HanpsbkeHne Kpy4YeHus B LUATYHHOW W pamoBOM Lleike cornacHo 2.4.5.1
HaCTOsILEen YacTu Npu KpyTALLEM MOMeHTe T:

Ty =T/W,
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3.2 Yucrbin n3rnb (4eTbipexToyeUHbIn N3rno)

Mo aHanormm c wucnbiTaHuaMK, nNpoBoAMMbIMM FVV, KOHCTPYKUMS noaBepraeTcs
BO3AEWCTBUIO YUCTbIM  M3rmbom. [ecdopmauma TopueBbiX MOBEPXHOCTEN  MoAenu
nogaensieTcs.

N3rnbatowmin MOMEHT npunaraeTcs K LeHTparibHOMY y3ry Ha OCW KOfleH4YaToro Bana.
OT0T y3en paboTaeT Kak rfnaBHbIN Y3€n C LWECTbO CTENEHsIMI CBOOOAbI 1 KECTKO COEAMHEH C
oCTarnbHbIMW Y3NamMn TOPLEBOW NOBEPXHOCTMW.

Takue rpaHuyHbIe YCrOBMS M YCNOBUSA HarpyXeHnsi NPUMEHNMbI Kak ONns pSAaHbIX, Tak U
V-06pasHbix guratenen.

MHoroTo4e4yHoe
orpaHu4eHue: Bee yanel

NONEepPeyYHOro ceyeHns
l KECTKO COEAUHEHBI C
X LEHTpanbHbIM (rnaBHbIM)
' yanom.
Z
- = - .o
{ !
7 l
% a
7 - -
Y/ ! Harpyaka:
Z ’ - Mnockuit narné
;/ — S o § - - MOMEHTOM M,
/ £ npunaraembiM K
j// 4 l = E I LeHTpanbHoMy
;/;, N @3 . yany.
Yk o \
dutul -; 1T
S .
L | I |
FpaHuyHbIe - l
ycnosus: | ' '
Bce cTenenun l LZ
cBo60oAbl BO BCEX ¢ ' » l '
yanax nofiHoCTbIo N Ls s
orpaH1yeHb! » | 3 -
Uxyz=0 I 1

Puc. 3.2.
[paHn4HbIE YCINoBUA N YCIOBUA HaArpy>xeHua Angd cnydyasa Harpy>XeHma YMctblM n3rnéom

[nsa Bcex y3roB B rantensix paMoBbIX U LWATYHHbIX LLeeK ONpeaensaoTCs 9KBUBANEHTHbIe
HanpsbkeHnsa no ¢oH Musecy o,,, . Hanbonblee 3HavyeHme ncnonb3yetcsa ana pacyeta KKH
no criegyrowmm opmyrnam:

Og = UsKB.,a/UN
BB = O-BKB.B'/O-N

HoMuHanbHoe Hanpsi)XeHue oy PacCYUTBLIBAETCSA COrnacHo 2.4.4.2 HacToALLE YacTu Npu
nsrnbarolLlem MomMeHTe M no cneaytollei popmyne:

Oy = M/Wequ

3.3 M3rn6 co cpe3om (TpexToye4HbIN N3rno)

[daHHbIn crnyvan HarpyxeHusi paccuuTbiBaeTca ans onpegenenns KKH gns uucrton
rnonepeyHon (pagunanbHon) cunbl B, AEMCTBYIOLWEN Ha ranTeslb PaMOBOW LLEVKM.

Mo aHanormm c wucnbITaHUaAMU, NpoBoAMMbIMM FVV, KOHCTPYKUMSA noaBepraeTcs
BO3JENCTBUIO TpexToyeyHbiM usrnbom. [ecdopmaums oboux TopueBblX MOBEPXHOCTEWN
Modenu nogasnsieTcs. Bce yanbl ecTKo coeAnHEHbl C LeHTparnbHbIM Yy30M; rpaHUyHble
YCINOBUSA NPUMEHSIOTCS K LIeHTparbHbIM y3nam. 3TW y3ribl BbICTYNalT B POMK MMaBHbIX y3M0B
M UMeloT 6 cTeneHen ceobobl.
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Cuna npuknagbiBaeTca K LLeHTpanbHOMY Y3y, pacrnonoXeHHOMY Ha LUaTYHHOW LenKe Ha
OCEBOM NUHUK LWIATyHa. OTOT y3en coeguMHEH CO BCEMM OCTallbHbIMU y3riamMmu nonepevHoro
ceyeHus WwaTyHHon wenkn. Jedopmaumm nonepevyHoro ceveHms He NoaaBfsatoTCS.

Takue rpaHuUYHbIE YCIOBUSA U YCITOBUSA HArpy>XeHnsa npuMeHnMbI Kak ans psaHbiX, Tak v
V-o6pasHbix asuratenen. Ona gesuratenen ¢ V-ob6pasHbiM pacnosioKEeHUEM LMNUHOPOB
MOXeT MOOEeNnMpPoBaTbLCS TONbKO O4HA cuna, nepedaBaemas WaTtyHoMm. Vicnonb3oBaHne aAByx
CUN OT LWaTYHOB He npuBeaeT K 3Ha4YNTEeNbHOMY U3MeHeH o 3HadYeHnn KKH.

Harpyska: Cuna Fse paHM4HbIe YCNIOBUA:
npunaraeTcs K CmeLyeHwve no ocn z
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[paHn4HbIE YCnoBuA N yCroBUA HaArpyxeHua ana cnyyaa Tpexto4eyHoro narnda npu paaHom asuratene
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Puc. 3.4.
MpunoxeHne Harpysku B cny4vae pagHoro V-o6pasHoro apuratensi

PaccuntbiBaeTcs MakcMmarnbHOe 3KBMBaNeHTHoe HanpsbkeHue no ooH Musecy os;p B
rantenun pamoson wenkn. KKH gns rantenn pamoBon wenkn moxeT ObiTb onpeaeneH AByms
onucaHHbIMN HXKe cnocobamu.

3.3.1 Cnoco6 1

HaHHbIn cnocob aHanornyeH metoauke, ucnoneaytowenca B FVV. Pe3ynbtathl pacdeTta
TPEXTOYEYHOIO U YeTbIPEXTOYEYHOro n3rnba codeTaloTcsa cneayowmm obpasom:
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03p = On3pBp + 0g3pBo

roe: o3p — cornacHo pacyety MK3;
Oy3p — HOMMHanbHOe W3rMOHOE HanpsKeHUe B LEHTPEe LUEeKW, BO3HUKalLlee BCreacTBue
BO3aencTBuA cunbl F;p [H], npuknagbiBaemor No 0CeBOW NMUHWM LAHHOTO LWaTyHa (CM.
puc. 3.4);
Bosp — cormacHo n. 3.2;

ggzp = Qap /(BW),

rae  Qzp — paguwanbHaga (cpesarollas) cuna Ha Leke, BO3HMKaKLWeN B pedynbtaTe AencTBus
cunbl F3p [H], npuknagbiBaeMon No 0CEBON NMHMU AAHHOTO LIAaTyHa (CM. Takke puc.
2.4.4.1-1 n 2.4.4.1-2 HaCTOSILLEW YacTw).

3.3.2 Cnocob 2

[aHHbIn cnocob He aHanormyeH mMetoauke, ucnonbaytowenca B FVV. B crtatnyecku
onpeaeneHHon CUCTEME C OAHMM KPUBOLLMMOM Ha ABYX NOALWIMMHUKAX U3rnbatowmnin MOMEHT
N paguanbHas (cpesatowasn) cuna nponopumoHanbHbl. Moatomy KKH rantenn pamosown
WenKkn MOXeT OblTb HangeH HenoCpeACTBEHHbIM —KOHEYHO-3fIEMEHTHLIM  pacyeToMm
TPexTo4eyHoro marnba.

KKH paccuntbiBaeTca no cneayrowen opmyne:

BBQ = 03p/0n3p

O603Ha4veHusa cm. B 3.3.1.

Mpn ncnonb3oBaHMM 3TOr0 MeToda onpedeneHve pagnanbHON CUMbl U HaNPSHKEHUSN
cornacHo rmase 2.4 HacTosilen YacTu CTaHOBUTCA U3bbITOYHbIM. Torda paccuyuTbiBaeTcs
nepeMeHHoe M3rnbHoe HanpsiKeHne B ranteny paMmoBON LUenkn cornacHo 2.4.4.3 rnaebl 2.4
HacTosLen YacTu no crneayroLwen gopmyne:

0g¢ = t|BroOrFN|

[aHHbIn MeToq He NpUMEHSAETCA K ranTenuy WwaTtyHHon werkun, n takon KKH He pgomkeH
NCnornb30BaTbCH B pamMkax METOAOB pacyeTa, OTIMYHbLIX O TEX, B KOTOPbLIX NpeanonaraeTcs
HanuMyune ctatMyeckn onpeneneHHon cuctemMel (Kak B rnaee 2.4 HacTOsLWEN YacTn).
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TMPUTIOXKEHWE |V

PYKOBOJACTBO MO OLEHKE PE3YJIbTATOB UCMNbITAHUA HA YCTANOCTHYIO

NMPOYHOCTb (CM. YT MAKO M53)

CopepxaHune

1. BeepneHne

1.1 WcnbiTaHma manbix obpasuos

1.2 WcnblTaHne NosIHOpasMepPHOro KpueoLumna

2. OueHka pe3ynbTaToB MUCMbITaHUN

2.1 T[puHUMnbI

2.2 Crtynen4atbii MeToq

2.3  MoaudpuumpoBaHHbIN CTyrneHYaTbI MeTos,

2.4 PacueT BbIGOPOYHOro CpeaHero u CTaHgapTHOro OTKNOHEHUS
2.5 [oseputenbHbI MHTEpBan AN CpeaHero npegena ycranocTtu
2.6 [loseputenbHbI MHTEpBan ANg CTaHAAPTHOMO OTKIIOHEHWS

3. WcnbiTaHns manbix o6pasuoB

3.1 OnpeaeneHne n3rmbHOM ycTanocTHOM NPOYHOCTU

3.2 OnpegeneHune KpyTUITbHOW YyCTaroCTHOW NPOYHOCTH

3.3 [poumne mecTta otOopa 06pasLoB

3.4 ConocTtaBreHue pe3ynsTaToB UCMbITaHWUI

4. MNonHopa3smepHble UcnbITaHUA

4.1 ['npgpaBnuyeckas nynocaums

4.2 Pe30HaHCHbIV CTeHA

4.3 Wcnonb3oBaHue pes3ynbTaToB M NPUEMIEMOCTb KOSIeHYaToro Bana
5. [MpuMeHeHne nmetLmMxcsa pesynbTaToB K aHanorM4yHbIM KofieH4YaTbiM Baram
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1. BBEAEHUE

McnblTaHns Ha yCTanoCTHY0 NPOYHOCTb MOXHO pasfenuTb Ha ABe OCHOBHbIX rpynmbl:
UCNbITaHUA MarnbiX 00pa3uoB U UCMbITAHMSA MNOMHOPA3MEpPHbLIX KPUBOLWWIMMNOB. WcnbiTaHus
MOryT MPOBOAUTLCA CTyneH4YaTbiM Cnocobom unM MoandUUMPOBAHHBIM  CTYNEeH4YaTbIM
crnocobom. Takke MOryT UCNosib30BaTbCH MHblE CTaTUCTMYECKME METOAbI OLIEHKM.

1.1 McnbiTaHna manbix o6pa3uoB

[na koneH4aTtbiX BanoB C rantenamu 6e3 NnoBEepXHOCTHOrO YNPOYHEHWsI yCTanocTHas
NPOYHOCTb MOXET ObITb onpedernieHa NOCPeAcTBOM UCMbITaHMA MarbiX 06pasuoB, B3ATbIX
OT NOMHOPa3MepPHOro KpMBOLUMMA, OAHAKO 3TOT CNOCO6 He AO0SMKEH NPUMEHATbLCA B cryyae,
ecnun cocegHve c rantenamm obnactm MMET MOBEPXHOCTHOE YNpOYHEeHue, cosfatollee
OCTaTOYHbIE HanNpPsXKeHWs1 B rantensx.

Ocob6eHHOCTLI0 TakMX UCMbITaHUA SIBNSIETCA BO3MOXHOCTb WM3rOTOBMEHUS AOCTaTOYHO
Gonblworo konmuMyectBa 06pasuUoOB AN MNPOBEOEHUS  UCMbITaHMM C  PasfnUyYHbIMK
KoadppmumeHTamMn acCUMMETPUN LMKNa HanNpskeHMn R 1 B pasnmnyHbIX peXXuMax Harpy>xeHus
(oceBoe, n3rMbHoe, KPYTUIBHOE), C HaapPe3oM unm 6e3 Hero Ans OUEHKM XapakKTepPUCTUKM
NCNONb3yeMbIX MaTepraroB B YCIOBUSIX MHOFOOCHOMO HarpyeHusi.

1.2 McnbiTaHMe NnonHopa3smMepHOro KpMBowuna

B cnyyae koneHyaTbix BafnoB C MOBEPXHOCTHbIM YNPOYHEHNEM YCTaNoCTHast NPOYHOCTb
MOXeT OblTb onpeaeneHa TOMbKO NOCPEACTBOM MCMbITaHWUS NOMHOPAa3MePHbIX KPUBOLLMIMOB.
B cnyyae 3- n 4-toyeyHoro wu3rmba Harpyska MOXET npwunaratbCa nNpu  MNOMOLUN
rmapaBnmMyecknx nNpuBOAOB NMGO Npy nomowM BO3OyauTENA Ha pPEe30HAHCHOM CTeHae,
MO3BOSIAIOLLMM NPOU3BOANTL UCMbITAHUS C KOAPPULNEHTOM aCUMMETPUN LiMKNA HAaNpPsKeHNI
R = —1.

2. OLUEHKA PE3YJIbTATOB UCMNbITAHUA

2.1 MpuyHUMNbI

lMepen npoBegeHWEeM WCMNbITAHUA Ha YCTaANOCTHYKO MPOYHOCTb KOMeH4yaTblin Ban
HeobXxoAMMO MPOBEPUTbL B COOTBETCTBUM C MpoLedypamMu KOHTPOMNsS KadecTsa, BKto4vas
COOTBETCTBME XMMMUYECKOrO COCTaBa Martepuana, ero MexaHudeckux CBOWCTB, TBEPOOCTU
NMOBEPXHOCTU, FMYyOBUHBI U MPOTAXKEHHOCTU YNPOYHEHUS, KayecTBa 06paboTkM NoOBEpXHOCTEN
LLEEK.

O6pasubl Ans MCAbITaHUW AOMKHbI ObITb MOArOTOBMEHbI Takum 06pasom, 4TOObI
OoTpaXaTb «HWKHIOI 4YacTb» AuanasoHa MNpuemsnieMblX 3HayYeHud — B YaCTHOCTW, ANis
KoneH4yaTbiX BanoB C WMHAYKUMOHHOW 3aKarikonm 3TO O3HayaeT MUHMMAarbHO AOrMyCcKaemyto
rnyGuHy ynpoYHEeHUs, MUHMManbHast MPOTSPKEHHOCTb 30HbI YNPOYHEHWS Ha ranTennu u T. n. B
NPOTMBHOM Cly4yae cpefHue pesynbTaTbl UCNbITaHUN Heobxoanmo ByaeT CKOPPEKTMPOBAaTb C
y4yeTOM JOBEPUTENBHOIO MHTEpBana: Ansa cpeaHero n Ans CTaH4apTHOIO OTKITOHEHUS MOXET
ObITb B3AT MHTEpPBan ¢ AoBepuTenbHOM BeposaTHOCTHI0 90 %.

Mpy Mcnonb3oBaHUM B paMKax rMaBbl 2.4 HACTOSALLEN YacTu pesynbTaToB MCMbITaHUM
cneayeT NpoBepuTb U y6eanTbCsi, YUTO OHM COOTBETCTBYIOT CPEAHEN YCTANOCTHON NPOYHOCTMH,
c yvyetoM wnm 6e3 y4yeTa YyKa3aHHOrO Bble WHTEpBana C [AOBEPUTENbHOWN
BepoATHOCTbIO 90 %. CTaHgapTHOE OTKITOHEHME OOIMKHO ONPeaensTbCsa C y4eTOM MHTepBana
ana poseputenoHon BepoATHocTM 90 %. lMNpwu aTOoM pesynbTaT, KoTopbii OyaeT B3AT B
KayecTBe YCTanoOCTHOW MpPOYHOCTW, OyaeT paBeH CpeaHeMy 3HAYeHW0 YCTanoCTHOW
NPOYHOCTN MUHYC OOHO CTaHAAPTHOE OTKIOHEHME.

Ecnn oueHka npoBogutcsa Onsi onpeneneHusi OTHOLIEHUS MeXgy MeXaHU4eCcKnmu
CBOMCTBaMW MaTepuana npu CTaTMY4eCKOM Harpy>XeHun U yCTanoCTHOW MPOYHOCTbIO, Takoe
COOTHOLLEHNEe [OIPKHO OCHOBbLIBATbCH Ha (PAKTUYECKUX (T.€. M3MEPEHHbIX) MexaHUYeCKuX
CBOWCTBAXx, a He Ha yCTaHOBIEHHbIX MUHUMAMbHbIX 3HAYEHUSIX OTUX CBONCTB.
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MeToauka pacyeTta, NnpeacTaBneHHas B 2.4, NPUMEHSETCS Kak Ansi CTyNeH4YaToro, Tak u
ANa MoanrLUMpPOBaHHOIO CTyNeHYaToro MeToaa.

2.2 CtyneH4aTtbIin meTop,

Mpn NpUMeHeHMM CTyneH4aToro metoda B nNepBoM obpasue co3gaeTcs HanpskeHue,
COOTBETCTBYIOLLIEE CpedHEN OXuaaemon YyCTanoCTHOM npoyHocTu. Ecnm  obpaseun
BbiaepxunsaeT 107 UMKNOB, ero OTKMNagbiBalT, a Ansa crneadylollero obpasua cosaatoT
HanpsPKeHne Ha ogHy CTyNeHb Bbile nNpeablayLiero, T.e. Nocne Kaxagoro obpasua, ycnewHo
npowlewero ucnoiTaHne, Bcerga naeT cnegylownin, B KOTOPOM CO34aeTCs HanpshKeHue Ha
OOHY CTyneHb Bbilwe. [1py aToM Mexay CTyneHsaMu npupalleHne HanpsKeHUss HanpsbkeHue
noabuparT Takmum obpa3om, 4YTOObI OTKIIOHEHME COOTBETCTBOBASIO OXWOAEMOMY YPOBHIO
CTaHOaPTHOrO OTKIMOHEHUS.

Ecnu o6paseu paspyliaeTcs Ao npoxoxaeHus 107 unknos, To MKCUpyoT oTpaboTaHHoe
KONMYeCTBO LIMKIOB, a B crieaytowem obpasLe co3qatoT HanpskeHne Ha Of4HY CTyMNeHb Huxke
npeabigywiero. Mpy 3aTOM, CyMMa HeyCnewwHO U yCnewHo 3aBepLUEHHbIX UCMbITaHWA paBHa
Konu4yecTtsy o6pasLoB.

MNepBOHaYanbHbIN CTyNEeHYaTbI MeTo4 NPUMEHUM TOMNbKO B Criyyae Hanu4ms 60nbLoro
KonnyectBa 06pasLoB, MOCKOMbKY ANs AOCTUXKEHMS LOCTaTOMHOM TOYHOCTM pesynbTaTta
NCMbITAaHUN HEOBXOANMO MCNONb30BaHUE OKoMno 25 o6pasos.

2.3 MoandunumpoBaHHbIN CTyNeHYaTbIi MeTo

Mpn npumMeHeHMn MoAMPUUMPOBAHHOIO CTyneH4YaToro Metoga B nepBoM obGpasue
CO3[aeTca HanpsbkeHue, KOTOpoe, BEepOsiTHee BCEro, OKaXKeTCA 3aMEeTHO HWXKe cpeaHewn
ycTanocTHol npovHocTu. Korga aToT o6pasel ycneluHo nponaeTt 107 uMKnoB HarpyxeHus, B
HEM Xe Cco3JaeTCs HanpshKeHWe Ha OdHy CTyneHb Bblwe npeabigyuiero. [pu atom mexay
CTYNEeHAMN npupaLLleHne HanpskeHus LOMMKHO noabupaTtbca Takum obpas3om, 4TOObI
COOTBETCTBOBATb  OXMOAEMOMY  YPOBHIO  CTaHAApTHOro  OTKMNoHeHus.  [lpouecc
NOCTYMNeHYaToro yBENUYEeHUA Harpysku npogorkaetcs ¢ obpasuom O ero paspylueHus.
Mocne ero paspyLwieHus, B cneaytoLiem obpasiue co3gaeTcsl HanpshkeHne No MeHbLIen mepe
Ha 2 CTyNeHM HUXe TOoro, NP1 KOTOPOM MPOM3OLLINIO pa3pyLleHre npeabiayliero obpasua.

B pamkax aToro nogxoga KOnMyecTBO HEYCMELIHO U YCNEeLWHO 3aBepLUEHHbIX UCMbITaHUI
(cunTas No HavBbICLLEMY YPOBHIO HaMNpPsXKeHWU, Npu KOTopoM o6pasel ycnewHo npoten 107
LMKNoB) 06bIYHO paBHO Yncry 0bpasLoB.

PesynbTaT, NONyYeHHbIN MO UToram UCrbITaHUN N0 MOAUMULMPOBAHHOMY CTyNeH4YaToMy
mMeTody, crnegyeT MCMOnb30BaTb C OCTOPOXHOCTbIO, MOCKOMbKY €CTb BEPOSATHOCTb, YTO
nocTyrneH4yaToe yBenuMyeHue Harpyskm Ha obpasel, 0coOGeHHO npu GOoNbLIOM CpeaHeM
HanpsPKeHUN, MeeT CBOWCTBO yBENNYMBATL NpPeaen ycTanocTun, XoTa aToT adpdekt obyveHuns
MEHee BbIpaXXeH B Cry4vae McChbiTaHui 0b6pasLoB BbICOKOMPOYHbIX CTanen ¢ npegenom
npo4HocTun 6onee 800 Mla.

Mpn Heobxo4MMOCTM pacyeTa LOBEPUTENbHOrO MHTEpBana MUHUManbHOE KONMMYeCTBO
ncnbiTbiBaeMbix 06pa3yoB cocTaBnsieT 3 LWT.

2.4 PacuyeT BbIOGOPOUYHOro cpeaHero U CTaHAapTHOrO OTKITIOHeHUSA

[anee npeacrtaBneH npumep ucnbiTaHui ana 5 kpueowwunos. [Mpu Mcnonb3oBaHUK
MOAMMULMPOBAHHOIO CTyNeH4YaToro Metoga n Metoga oueHkm [iukcoHa n Myaa konnyectso
obpasuos paBHsaeTcs 10, T.e. 5 ycnelwHbIX 1 5 HeycneLlHbIX pe3ynbTaToBs:

Konuyecmeo obpasyoe n = 10

Kpome TOro, OaHHbIM MeTO4 noapasgenseTca Ha [f[Ba Buaa CO  Crneayrolmmn
pe3ynbTaTtamu UCNbITaHUN:

MeHnee yacmbili pe3ynbmam — HeycrnewHbil C = 1

MeHnee yacmbili pe3ynbmam — ycriewHbiti C = 2

B pamkax paHHOro meToda WCMOMb3YKTCSA TOMbKO MeHee 4acTble pesynbTaThl
NCNbITaHUN, T.€. ECNN HeYCNeLWHbIX pe3ynbTaToB 6orbLUe, YEM YCMELUHbIX, TO UCMONb3yeTca
KONMYEeCTBO YCNELLHbIX pe3ynbTaToB, 1 HA06OPOT.

Mpn wncnonb3oBaHUM  MOAMPUUMPOBAHHOIO  CTYNEH4YaToro MeToda  KONMUYeCcTBO
YCMELUHbIX N HeYCMNELHbIX pe3yrnbTaTtoB 06bl4HO oamnHakoBo. O4HaKo UCMbITaHUst MOTYT ObITb
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N HeyaayHbIMKW, Hanpumep, KONMYECTBO YCMELHbIX Pe3ynbTaTOB MOXET ObiTb MeHbLue
KONun4yecTBa HeYyCMeLLHbIX pe3ynbTaToB, ecin obpasel, C HanpsKeHMEM Ha Be CTYNEHU HUXeE,
4yeMm B NpeablayLiem (HeycnewHom) criyyae, paspyLuaeTcs cpady xe. C apyron CTOPOHbI, eCnn
Takoe HeOoXuaaHHoe NpexaeBpeMEHHOe paspylleHMe NPoUCXoauT Mocrie OTHOCUTENbHO
©O0MbLIOro YnCna UUKNOB, TO YPOBEHb HANPSHXKEHUS HUXKE AAHHOrO MOXHO ONpPedenuTb Kak
yCreLHbIN.

Mogxoa OukcoHa u Myaa, BbiBEAEHHbIA U3 TEOPMM MaKCMManbHOro npasgononobus
(koTOpLIN Takke MOXEeT OblTb MCMONb30BaH, OCOOEHHO B XO4€ MCMbITAHUN C HEBOMbLINM
KonuyectsoM o06pa3suoB), MO3BOMSET ONPEeAENnUTb HEKOTOpble MPOCTble MNPUGIMKEHHbIE
ypaBHEHUs1 Ons  pacyeTa BblIOOPOYHOro cCpeaHero W CTaHAApPTHOrMO OTKMOHEHMS MO
pesynbTataM WCMbITaHUS CTyneH4yaTbiM MeTogoM. BblbopoyHoe cpegHee MoOXeT ObiTb
paccynTaHo no opmyne:

Sqg =Sa0 +d(A/F-1/2)pnaC = 1

Sa =Sa0+d(A/F+1/2)pna C = 2

CTaHgapTHOE OTKITOHEHNE MOXET BbITb onpeaeneHo no gopmyrne

2
s =1,62d (“5—+0,029)
roe: Sq0 — CaMblii HU3KUIA YPOBEHb HaNPsSKEHUs ANs MeHee YacToro ucxoaa
d — CTyneHb HanpshKeHusi
F = Sfi
A= ZXi-fi
B = Xi2-fi
i — HOMep YPOBHS HaMpsHKeHNs
fi — KonuyecTBO 06Pa3LOB Ha YPOBHE HaMNPSXXEeHUS i

dopmyna ans pacyeTa CTaHOAPTHOIO OTKIOHEHUS SIBNSIETCSt NPUGNMKEHHON U MOXeET
NPUMEHSATLCS NPK

B-F-A?
F2

>0,31n05s<d<1,5s

Ecnu H1 ogHO 13 3TKX YCroBWUA He BLIMNOMHSAETCA, cregyeT pacCMOTpeTb BO3MOXHOCTb
BbINMOSIHEHNST MOBTOPHOIO WCMbITAHMSA CTyMeH4YaTbiM MeToaoM nmMbo Ans HageXHoOCTw
3HAYUTENbHO YBENUYUTD BENNYMHY CTAHAAPTHOrO OTKNOHEHMS.

Ecnu BennunHa ctynenn d 3HaumTenbHO 6onblue CTaHAapTHOrO OTKMOHEHUS s, AaHHas
MeToauKa NPWBOAWUT K MEHbLUeMY CTaHOapTHOMY OTKIOHEHWI0 WM HEMHOro 6Gornbluemy
BbIOOPOYHOMY CpedHeMy, HeXenu Koraa pasHuua Mexay CTYNeHbld UM CTaHAapTHbIM
OTKINOHEHMEeM OTHocuTenbHO Mana. COOTBETCTBEHHO, €CnM  BenuuMHa  CTyneHu
d 3Ha4YMTENbHO MeHbLUE CTaHO4APTHOrO OTKIOHEHMS s, TO AaHHas MeToauka aaeT bonbluee
CTaHOapTHOE OTKIIOHEHME U HEMHOIO MeHbLLEee BbiIBOpOYHOE cpeaHee.

2.5 [JoBepuTenbHbIA MHTEPBAN AN CpeaHero npeaena ycranocTtu

Mpy NOBTOPHOM MPOBEAEHUN UCMbITAHWA Ha YCTanOCTHY MPOYHOCTb CTyNneH4YaTbIM
MeToO4OM BbIOOpOYHOE cpedHee M CTaHOapTHOe OTKNOHeHwe OyayT, BeposTHee BCEro,
oTnu4aTtbCa  OT nNpeablaywiero  ucnbitaHna.  [lodToMy 3a  CYET  UCMNONb30BaHMSA
OOBEPUTENBHOrO MHTEepBana Ans BbIOOPOYHOro cpegHero Heobxogumo obecneunTb, C
3a[@aHHbIM YPOBHEM YBEPEHHOCTW, 4TOObl 3Ha4YeHWsi, MNOSyYeHHble MNpPU  MOBTOPHbIX
ncnbiTaHusax, 6binm Bbilwe BbIOpaHHOro npegerna ycranocTy.
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N3BeCTHO, 4TO QOBEPUTENbHBLIN MHTEPBaN A5 BbIGOPOYHOro cpegHero ¢ HeM3BECTHON
aucniepcnen umeeT t-pacnpegeneHue (pacnpegeneHue CTblogeHTa), CUMMETPUYHOE
OTHOCUTENBHO CpefHero.

JloBepuTenbHblfi ypoBeHb, OOBIYHO HCIOAB3YEMBIH 7151
oTIpe/ieNieHHs BLIOOPOTHOTO Cpe/iHero, cocTapser 90 %, T.e.

Vd 90 % BLIOOPOYHEIX CpelHHX, HOJYYEHHBIX B pe3yILTaTe

/’ \ HOBTOPHBIX HCMBITAHHMH, OyIyT Bbllle 3HAYEHHS, PAacCYHTAH-

a HOTO IpH BEIOPAHHOM JOBepHTEIbHOM ypopHe. Ha prcyHke

\i MOKA3aHO 3HAYCHHE ! JUI JIOBEPHTRILHOIO HHTEpBAIA
% .

(1 —a)-100 % ans BLIGOPOYHOTO CpeHero.

Puc. 2.5.
PacnpeneneHune CTblogeHTa

Ecnn S, sBnseTca aMnupuMYeckum cpegHuMm, a s — 3SMNUPUYECKUM CTaHOAPTHBIM
OTKINOHEHMEM ANs NocrneaoBaTeNbHOCTM U3 n 06pasLoB, B KOTOPOW 3HAYEHUSI MEPEMEHHbIX
pacnpegeneHbl HOPManbHO C HEW3BECTHbIM BbIGOPOYHLIM CPEOHUM U HEU3BECTHOM
ancnepcuen, goseputenbHbii MHTepBan (1- a)-100 % anga cpeaHero paBeH:

P(Sa_ta,n—l : S/\/E < SaX%) =1-a

Mony4ynBLUMICS AOBEPUTENBHbLIN MHTEPBAN CUMMETPUYEH OTHOCUTESNTBHO AMMUPUYECKOTO
cpeaHero BbIGOPOYHbIX 3HAYEHUI, a HWKHUIA Npeaen MOXXHO HalTu no dopmyrne:

SaX% = Sa_ta, n-1° 5/‘/7_1

YTO SABMSIETCA CPeAHVMM npederioMm ycTanoctTu (COBOKYMHOE 3HaveHue), Nno KOTOpoMy
MO>XHO ONpeAennTb COKpaLLIEHHbIV Npeaen yCTanocTu, y4nTbiBaOLWMA Npeaerbl BEPOSATHOCTH
paspyLUeHus.

2.6 [JoBepuTenbHbIA MHTEPBaN ANsl CTAaHAAPTHOIrO OTKITIOHEHUA

[oBeputenbHbI MHTEpBanN 4518 AMcnepcumn HopMarnbHOW CryYanHon nepemMeHHon nmeet
pacnpegeneHue xu-ksagpaT ¢ n—1 cteneHsimu cBoboabl.

/'[()BCPHTCJ'IBHH?{ YPOBCHb CTAHJAAPTHOIO OTKIOHCHHA
. HCIIOJIL3YETCsT L obecriedeHust TOro, 4TOOBI CTaH1apTHBIC
;i OTKJIOHCHHS 1IPH IOBTOPHBIX HCIIBITAHUAX HAXOJWIHCH HHIKC
BEPXHETO Mpeacja, MoJydaeMoro H3 CTaHJAaApTHOTO

o
‘,"‘ k"-\ OTKJIOHCHHSI 110 pe3yjibTaTaM YCTaJIOCTHBIX HCIILITAHHH C
J
/ > OIpe/IeJICHHBIM JI0BEPUTE/IbHBIM ypoBHeM. Ha pucynke
J
5 TIOKa3aHO paclpe/IC/ICHHC XH-KBa/IpaT UIA JOBCPHTCIIBHOIO
72

/ N

nuanaszona (1 —a) 100 % s qucnepcuu.

L= an-d

PucyHok 2.6.
Pacnpenenenne xu-kBagpat

Mpeanonaraembin pesynbTaT yCTanoCTHbIX UCMbITaHMI N 06pa3uoB NpeacTaBnsieT cobon
HOPMarnbHYyl CryyYalHyl MNepeMeHHylo c aucrnepcuerd 62 u obnagaet 3MIUPUYECKON
avcnepcuein o?. [oBepuTenbHbii uHTepBan (1 — a)-100 % pAOns [gaHHOW Avcnepcun
cocTtaBnset

(n-1)s?
P( o2 < Xczl,n—l) =1l-a
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HoseputenbHbin nHTepBan (1-a)-100 % p[ns cTaHgapTHOrO OTKMOHEHUS paBeH
KBagpaTHOMY KOPHIO M3 BEepxHero npegena [AOBEPUTENBHOrO WHTepBana Aucnepcun u
HaxoauTcsa no opmyne

n-1

2
Xa, n-1

S

Sxop =

OT0 cTaHgapTHOE OTKITOHEHUE (COBOKYMNMHOE 3HAYEHME), N0 KOTOPOMY MOXHO OMNpenennTb
npeaen ycranocTu, y4nTbiBalOLWMIN Npeaenbl BEPOATHOCTU paspyLUEHUS.

3. UCTNbITAHUA MAJIbIX OBPA3LIOB

Moa manbim o6pasuom 30ecb NOHMMAaeTCs oavH u3 obpasLoB, B3SITbIX OT KpyBOLUMNA.
MockonbKy obpasubl NCNONb3YHTCA AN ONpeaeneHns yYCTanoCTHOMW NPOYHOCTU ranTenewn,
OHW AOMKHbI OTOMpaTbCs U3 obnacTten, Haxoaswmxces 6nn3Ko K rantensm, Kak nokasaHo Ha
puc. 3.

Heobxogmmo ybeanTtbCs, 4TO HanpaBneHWe NaBHOMO HaNPsKEHUs MpU UCMbITAHUAX
obpasua 9KBMBANEHTHO TaKoOBOMY [nsi MOMHOpasMepHOro kpueowwuna. [lpoBepky
pekomeHayeTcs npoBoanTb npu nomowm MK3.

OBPASUE! A u B M3 OBNACTH
TFAITTENH PAMOBON LIEAKA

OBPA3LLI C u B W3 OBNACTH
TAITENH WATYHHOM LIEHKH

Puc. 3.
MecTa B3siTUSi 06pa3LoB U3 kKpuBoLUMna

CraTnuyeckne mexaHM4eckne KayecTBa ONpeaensioTcs B COOTBETCTBUM C npoueaypamu
KOHTpOIS KayecTsa.

3.1 OnpepeneHne N3rMbHoM yctanocTtHOM NPOYHOCTHU

PekomeHgyeTcs ucnonb3oBaTh 06pasubl 6e3 Hagpesa BO M3bexaHne BO3HWKHOBEHMS
HeonpeaeneHHOCTeN, CBA3aHHbIX C BAUSHUEM rpaaveHTa HanpsbkeHun. MNpegnodtuTensHa
MeToauKa WUCMbITaHMN 3HaKoNepeMeHHOW Harpyskon (KO3dUUMEHT acMMMeTpuu uUukna
HanpsbkeHnn R = —1), ogHako C y4eToM OCOBEeHHOCTEN MNpOBEAEeHWUs UCMbITaHua U Ans
YCINOBUA MHOFOOCHOrO HarpyXeHust [AOMNOMHWUTENbHO MOryT WCMONb30BaTbCA Apyrue
METOAMKN.

[nsa obecneyeHunsa Toro, 4Tobbl HAaNpaBneHWe rMaBHOMO HaNPsXXeHUsi B XO04e UCMbITaHU
3HaKOMEepeMEeHHON Harpy3konm oTpaxano HanpaBfeHue T[NaBHOro HanpsXxeHns Ha
NOMHOPas3MepHOM KpWUBOLLMME, NPW OTCYTCTBUM AOMNOMHUTENBHOW MHopmauun obpasel
Heobxoaumo pacnonaratb NoA yrnom 45 rpagycoB, Kak nokasaHo Ha puc. 3.

A.  Ecnv uenbto UcnbiTaHWi SBNsieTca onpeaeneHne BrMaHUA YUCTOTbl NOBEPXHOCTH,
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MO>XHO MCnonb3oBaTb 06pa3supl, B3ATble U3 06nacTy npmbnuantensHo Ha 120 rpagycoB BOONb
OKPY>XHOCTU (CM. puc. 3).

B. Ecnu uenbtko ucnbitTaHMn sSiBNAETCS onpeaeneHne BIUSHUSA HEMNPEpPbIBHOW KOBKM,
ob6pasubl cnegyeT 6paTb UCKNIOYMTENBHO M3 obnacTn BGNN3M NOCKOCTM KpMBOLLMNA.

3.2 OnpepeneHne KPyTUNbHOM YCTarIOCTHOMN MPOYHOCTH

A. Ecnu o6pasubl nogseprawdTCA MCMbITAHUKD Ha KpyveHue, Bblibop obpa3suos
OCYLLECTBIISAETCA MO TEM XXEe KPUTEPUSIM, YTO NpPU UCMbITAHNAX Ha n3rnb. Bo Bpems oueHKn
crnegyeT yuuTbiBaTb BVUSHUE rpagueHTa HanpsKeHun.

B. Ecnu obpasubl UCMbITLIBAOTCA 3HAKOMEPEMEHHOW Harpy3kom u npu OTCYTCTBUM
AONOMHUTENbHOM MHopMaumm, obpasupl cnegyet oTbupate U3 obnactn B npegenax 45
rpagycoB OT NIOCKOCTU KpuBowmna, Ans obecneyvyeHns KONMMHEeapHOCTU HanpaBrieHUn
rMaBHbIX HaMNpsPKeHUn mexay obpasuamu 1 nornHopasmMepHbiM Kpusowwunom. pu otbope
obpa3ua Ha HEKOTOPOM pPacCTOAHMM OT CPEOUHHOM MNIIOCKOCTU (NMOCKOCTU KpuBOLLMNa)
KoneH4aToro Bana BAOMNb ranTtenu, 3Ty MMOCKOCTb MOXHO MOBOpayMBaTbh BOKPYr LEHTpa
WaTYHHON LWenkn u OpaTb Heckonbko o06pas3uoB ANa onpegernieHns  Hanpa.neHus
paspylleHns BCneacTtBuMe KpydeHust  (pesynbtatbl  Heobxogmmo npeobpasoBaTb B
COOTBETCTBYIOLLNE KPYTUSIbHBIE 3HAYEHUS).

3.3 Mpoumne mecta oT60pa O6pasLoB

Ecnu uenblo ucnbiTaHun sBNSETCA onpeAeneHve YCTanoCTHbIX XapakTepUCTUK, a
KoneH4aTbl Ban M3roToBMEeH HEMNPEpPbIBHOM KOBKOW, MOTYT Takke OTOMpaTbCA NPOAOSbHbIE
obpasubl Ha Gonee ANUHHBIX y4YacTKax Bana M3 Tex MecCT, oTKyaa o6bl4HO oTOumpatroTcs
o0pasubl 4 MeEXaHU4ecKNx UcnbiTaHni. [na aToro Heob6xoamMmo, Y4ToObl TakoW ANMHHBIN
y4acTOoK Baria NnpoxoAann TepMuyeckyto o6paboTky B Ka4ecTBe COCTaBHOW YacTu KONleHYaToro
Bana, a ero pasvep obecneuymBan CXOXyl C KPMBOLLUMMNOM CKOPOCTb OXMaXAeHus npwu
3akarke.

Mpn wncnonb3oBaHMM pe3ynbTaToOB UCMbITAHMA 06pas3uoB OT ANMHHOW 4acTu Bana
Heob6X0aNMO y4MTbIBATb, HACKONbKO CTPYKTYpa 3epHa B 3TOM YaCTN COOTBETCTBYET rantensam
LWATYHHbIX LLEEK.

3.4 ConocraBneHue pe3ynbTaTtoB UCNbITAHUN

BennumHy ycTanoCTHOWM MPOYHOCTW, MOSMyYEHHYID B XO4e WCMbiTaHui 06pasuos,
HeobxoanMMO npeobpasoBaTb B YCTANOCTHYH MPOYHOCTb MOSHOPA3MEPHOro KONeH4aToro
Bana.

Mpn MCNONb30BaHUN XapaKTepPUCTMK W3TMOHOM MPOYHOCTW, OnpederieHHbIX B Xoae
UcnbITaHUR, criegyeT yunTbiBaTb, YTO YCMELLHO OCYLLECTBIEHHAs HenpepbiBHas KOBKa gaeT
MOBbILLIEHHbIE, NO CPABHEHUIO C APYrMMW BUOAMU KOBKW, XapakTEPWUCTUKUA, HO OObIYHO He
NpMBOAMT K COPa3MepHOMY MOBbLILLEHUIO KPYTUNBHOW YCTanoCTHOM NPOYHOCTH.

B nogoBGHbIX cnydasax pekoMeHOyeTca AOMOMHUTENBHO MNPOBECTU WCNbITAHUA Ha
KpyYeHUe WMnn BbINOMHUTbL KOHCEPBATMBHYIO OLIEHKY KPYTWUIbHOW YCTanOCTHOW MPOYHOCTW,
Hanpumep, 6e3 y4yeTa HenpepbIBHON KOBKW. OTOT NOAXO4 NMPUMEHWM MpU MCMOSb30BaHUN
kputepusa MNada — MNonnapga. OgHako OH HENPUMEHUM MPU UCNONBb30BaHUKN KpUTepust ¢OOH
Mwuseca nnm MHOroOCHbIX KpUTEPUEB, Hanpuvep, kputepus Punanu.

Ecnn BbIIBNEHHOE COOTHOLWIEHME MeXOy W3rMOHOM WU KPYTWUIIbHOW  YCTarloCTHOM
MPOYHOCTLIO CYLLECTBEHHO OTnM4YaeTcs oT V3, BMecTo KkpuTepusi oH Museca crnepyert
ucnonb3oBaTb kpuTepun Madga — MNMonnapga. Kpome Toro, npm nccneaoBaHUm XxapakTepucTumk
Martepuana B YCIOBUAX MHOMOOCHOIO HarpyeHus HeobXoAUMO y4ecCTb, UTO HenpepbiBHas
KOBKa BOOSMb HanpaBrieHNs BOSIOKOH AenaeT Matepuan Heo4HOPOAHbIM B YacTU yCTaNOCTHON
NPOYHOCTN, B CBA3M C YEM, XapakKTEPUCTUKM MaTepmana B pasHbiX MMAOCKOCTAX OyayT
pasHbIMU.

BeeageHve niobbix KO3PPUUNMEHTOB BIMAHUA OOIMKHO ObiTb 060CHOBaHO. [MocKombKy
KO3(pPMLMEHTbI, NPUMEHAEMbIE NPW MacLUTabmMpoBaHMM pe3ynbTaToB WCNbITaHUA Ans
mMaTtepuana 6e3 noBepXHOCTHOro yNpoYHEHNs1 1 MaTepuana, nogBeprHyToro NOBEPXHOCTHOMY
YMPOYHEHMIO MOTYT ObITb Pa3nnyHbl, NPeaNOYTUTENBHO UCNbITaHNE 06pas3L OB, B3ATbIX KakK U3
HEeyNpOYHEHHOrO, TaK U U3 YNPOYHEHHOro MaTepuana.
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4. NOJIHOPA3MEPHbIE UCTbITAHUA

4.1 M'mapaBnuyeckas nynbcauusi

[nsa ncnblTaHUn KONeHYaTbIX BanoB TPEX- UINN YETbIPEXTOYEYHBbIM N3rMOOM 1 KpyYeHUEM
MOXET ObITb NMOCTPOEH MMMOPaBANYECKUA UCTbITAaTENbHbLIN CTEHA, NO3BONAOLWMIA NPOBOAUTD
NCNbITaHUA C NIOBBLIMKU 3HAYEHNSIMU KO3 PULIMEHTA aCUMMETPUN LMKNa HanpsxeHun R.

Mepen Hayanom UcnbiTaHNA BENUYMHA Npuraraemon Harpyskv omkHa 6biTb NpoBepeHa
npyv NOMOLLM TEH3OMETPUYECKUX JaTYMKOB Ha rMafKuxX ydacTkax Bana, a Bo BpeMsi UCMbITaHuS
NX NPUMEHEHWE AN KOHTPONS Harpy3kn HeobsizaTenbHo. Takke uenecoobpasHo NpoBepsThb
HanpsXXeHnsa B rantenax npu noMoLm Lienoyek TeH30MeTPUYECKUX JaTHNKOB.

Kpome TOro, BaxkHo, 4ToObl UCNbITaTENbHbIN CTEHA obecneymBan rpaHNYHbIe YCrOBUS
cornacHo npunoxexuto (3.1 — 3.3).

CraTuyeckne MexaHu4eckme kadecTBa onpeaenstoTcs B COOTBETCTBUM C npoueaypamu
KOHTpONS KayecTsa.

4.2 Pe3oHaHCHbIW cTeHf,

Pe30HaHCHbIN CTeHO C OTHOCUTENbHO HEBLICOKMM 3HepronoTpebrieHnemM npumeHseTcs
Ons onpegeneHns M3rmMbHOM YCTanoCTHOM MPOYHOCTU, KaK MpaBwuIio, Npu KoadduumneHTe
acMMMeTpumM umkna HanpskeHun R = —1. C yyeTom TOro, 4to ero pabodasi Yyactota 06bI4HO
OTHOCUTENbHO BbicOKa, T.e. 107 UMKINOB MOXHO OOCTWYb B TEYEHME HECKOSNbKUX CYTOK.
YCTpPOMCTBO UCMbITATENbHOro CTeHAa NpeacTaBneHo Ha puc. 4.2-1.

BenvunMHa  npuvnaraemMon  Harpy3km  OOfDKHA  MNpoOBepsTbCA  MpyM NMOMOLUM
TEH30MEeTPUYECKNX OATUMKOB Ha rnMagkmx ydacTkax Bana. Takke uenecoobpasHo NnpoBepsTb
HanpsXXeHUa B rantendax npu noMoLu LienoyYek TEH30MEeTPUYECKUX AaTYNKOB.

1

S,

@
@

| ¥
Puc. 4.2-1.

Mpvmep yCTPOMNCTBa PE30HAHCHOIO CTeHAa AMA UCMbITaHWUS UTMBHON Harpyskom
1 — Kpusowwun; 2 — Onopel; 3 — [1ByTaBpoBas 6anka; 4 — QKCLEHTPUK C NPUBOLOM OT ABUraTens ¢ perynupyemon
YyacToToW BpaLleHus; 5 — TeH3oMeTPUYECKUiA AaTUMK ANS PEryIMPOBKM U KOHTPONS Harpysku; 6 — Ynpyras
noaeecka



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

3aXnMbl BOKPYr paMOBbIX LUeeK AOMMKHbl OblTb YCTPOEHbl Takum ob6pas3om, 4ToObl
NCKINIOYUTb CUNbHOE UCTUPaHWE, KOTOPOE MOXET MNPUBECTUM K paspyLUeHU0 MNoA Kpasmu
3axmMMoB. [lpy Hannuun onpeaeneHHoOro pPacCTOsSHUA MEeXAy 3aXumamu 1 rantensamu
pamoBbIX LIeeK Harpy3ka OyaeT COOTBETCTBOBATb YETbIPEXTOYEYHOMY M3rMby W, Takum
obpasom, byaeT penpe3eHTaTMBHOW U ANA rantenen pamoBbiX LUEEK.

B pgBuratene rantenu wWaTyHHbIX WeeK 0OblMHO paboTaT npu KosdduumeHTe
acMMMETPUM UMKNa HanpsbkeHnn R 6onblie, yem —1, a ranteny pamoBbIX LLUEeK MeHbLue,
yem —1. lMpn HeobBXxoOUMOCTM MOXHO obecneunTb TaKyl Harpysky 3a CcdeT co3daHus
npeABapuUTENbHOIO HanpsXXeHus.

YCTponCTBO CTeHaa ANna onpedeneHns KpyTUnbHOM yCTanocT nokasaHo Ha puc. 4.2-2.
Mpn BO3OENCTBUM HA KPUBOLLMM KPYTALWEW HarpyskM CKpydMBaHue LUATYHHOW LUENKK
3acTaBnsieT pamMoBble LIENKN cMmellaTbcs B BOKOBOM HanmpasneHun. Ecnn Ha KpyTunbHOM
pe30HaHCHOM CTeHAe UCMbITbIBAETCS OOUH KPMBOLLKM, TO paMOBbIe LLUEWKN C 3aKpenieHHbIMU
Ha HWX rpy3amm MoOryT BuGpupoBaTb B OOKOBOM HarnpasneHuu, npu 3atom 6GokoBoe
nepemMeLlLeHne 3akpensieHHbIX rPy30B MOXET ObITb YMEHbLUEHO 3a CYET UCMONb30BaHUA ABYX
KPMBOLLMNOB, OCOBEHHO eCnv KpMBOLLMMNbI OPUEHTUPOBaHbl oAMHakoBo. OQHAaKO B TakoMm
crny4vae pamoBasi Lelika, pacrnofoXeHHasa nocepeauHe, byneTt nepemeLaTbCsl MIHTEHCUBHEE.

Puc. 4.2-2.

[Mpumep ycTporicTBa pe3oHaHCHOrO CTEHAA ANS UCTbITaHNS ABYXCEKLUMOHHOMO KPMBOLLMNG KPYTUIBHON
Harpyskon 1— Kpuowmn; 2 — QKCLEHTPWK C MpUBOAOM OT Asuratens; 3 — 3axum; 4 — TeH3oMeTpu4eckmn
nartyuk; 5 — [1ByTaBpoBble banku; 6 — Ynpyras nogsecka

lMockonbky ©OOKOBblE MNepeMeLleHMsl MOryT Bbi3BaTb OMpeferieHHble  U3rnbHble
HaNpPsPKeHUsA, Ha rnagkMe 4YacTu LWaTyHHbIX LeeK Takke AOMKHbl OblTb YCTaAHOBMEHbI
TEH30MEeTpUYECKNE AATYMKN ONA U3MEpPEeHUsa NMobblX BO3MOXHbLIX U3rMbOB, KOTOPbIE MOTyT
NOBNUATb Ha Pe3ynbTaThbl UCMbITAHUN.

Kak n B cnyyae wucnbiTaHUn Ha u3rnb, BenuuMHa npunaraeMon Harpysku OOJSbKHa
NPOBEPATLCA NPU MOMOLLM TEH3OMETPUYECKNX AAaTYMKOB Ha rMagkux yyactkax Bana. Takke
uenecoobpasHo NpoOBEPSATb  HaMpskeHua B rantensx npy NOMOLWM  Lernovek
TEH30METPUYECKMNX OATUNKOB.
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4.3 Ucnonb3oBaHue pe3ynbTaToOB U NPUEMIIEMOCTb KONIeHYaToro Bana

Lns cydoe koHMpakm Ha nocmpolKy umnu repeobopydoeaHue KOMOPbIX 3aKIYEH
0o 01.01. 2021 e.

[na KOMOUHMPOBaHUS Pe3yNbTaTOB UCMbITAHUI HA N3TMOHYHIO C KPYTUITbHOM YCTaNOCTHON
NPOYHOCTBIO NPWU pacyeTe NPUEMIIEMOCTU KoneH4yaToro Bana (cM. 2.4.11 HacToswen YacTn)
noaxopf Naga — MNonnapaa MOXeT NPUMEHATLCS B CNeayrLWmX cnyyasix:

B oTHoWeHnn anameTpa waTyHHOW LUENKN:

Q = (V(98u/opwer)? + (T /Tower)? )™t

roe: Opwer — YCTANOCTHAsA MPOYHOCTb NPU U3MMBHBIX UCMBbITAHNSAX;
Tpwer — YCTanNoCcTHas NPOYHOCTb MPU KPYTUIbHBIX UCTIbITAHUSX.

B OTHOLIEHNN MacnAHOro OTBEPCTUS LWATYHHOWN LLENKHN:

Q= (\/(UBO/UDWOT)2 + (Tro/Towor)? ) '

roe: Opwor — YCTaNOCTHasA NpO4YHOCTb Npu N3rMBHbIX UCMbITAHUSX;
Tpwor — YCTaAnNOCTHaA NPOYHOCTb NPU KPYTUIbHbLIX NCNbITAHUAX.

B oTHoOWeHWn gnameTpa pamoBOMN LLENKW:

Q = (\/(os6/opwyr)? + (T6/Tow)T)? )_1

roe: OpwjT — YCTaNoCTHast NPOYHOCTbL MPU N3TUGHBIX UCTILITAHUSX;
Tpwjr — YCTaNOCTHaA NPOYHOCTb NPU KPYTUIBHBIX UCTIbITAHUSIX.

Ecnn yBenuyeHne yctanocTHOM NPOYHOCTU B pe3yrnbTaTe NOBEPXHOCTHON 06paboTkm B
ONUCaHHbIX BbILE Cry4asiX CUYMTAETCHA CXOXMM, OOCTAaTOYHO UCMbITaTb TONbKO Haubonee
KpUTUYeCKMe cornacHo pac4yetam obnacTtu, rae NnoBepxHOCTHast o06paboTka He yumTbiBanach.

Hna cydoe KoHmpakm Ha nocmpolKy unu nepeobopydogaHue KOmMoOpbIX
3akmodeH 01.01. 2021 e. unu nocrie amou 0ameil.

[nsa KoMBUHMPOBaHWUS Pe3yNbTaTOB UCMBbITAHUI HA U3TMOHYHIO C KPYTUITbHOMW YCTaNIOCTHON
NPOYHOCTBIO NPW pacyeTe NPUEMIIEMOCTU KoreH4YaToro Bana (cM. 2.4.11 HacToswen YacTn)
nogxon ladcda — lNonnapga v dopmynupoBka HavbonbLUero rnaBHOMO 3KBMBANEHTHOrO
HaNPsPKeHNA MOryT NMPUMEHATLCS B Crieayowmx cry4vasx:

B oTHOWeHNn guameTpa waTyHHOW LUENKN:

Q = (v (o8u/opwer)? + (Tau/Tower)? )_1,

rge: Opwcr — YCTaNoOCTHasaA NpOYHOCTb Npu M3rMBHbIX UCMbITAHMKSAX;
Tpwer — YCTaAnNoOCTHaA NPOYHOCTb NPU KPYTUIbHbIX NCMNbITAHUAX.

B oTHOLWEH MacnaHOro oTBEPCTUSA LIATYHHOWN LLENKMN:

_ 9pwor.
Q - oy ’

_1 9 (10’
av—3030[1+2 /1+4(GBO) ]
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roe Opwor — YCTanoCTHasi MPOYHOCTb MPW HaubonbLIEM [MaBHOM HAaMPSDKEHUW OT KPYTUNbHbIX
MNCNbITAHUA.

B oTHOLWeHUN gnameTpa paMoBOW LLENKHN:

Q = ({/(o8e/opwyr)? + (t6/Tow)r)? )_1

roe: Opwj r — YCTaNoOCTHas NPOYHOCTbL NMpwn N3rMBHbIX UCMbITAHUSAX;
Tpwyr — YCTANoCTHadA NPO4YHOCTb NPWU KPYTUNbHbBIX NCMNbITAHUAX.

Ecnu yBenunyeHune yctanocTHOM NpOYHOCTU B pe3ynbTaTe NOBEPXHOCTHOM 06paboTkn B
OMMCaHHbIX BbIE Cry4YasXx CYATAETCS] CXOXWM, OOCTAaTOMHO MCMbiTaTb TONbKO Haubonee
KpUTUYECKME COrnacHoO pacyetam obnactu, rage NnoBepxHOCTHas o6paboTka He yunTbiBanach.

5. IPUMEHEHUE UMEIOLLUXCA PE3YJIbTATOB K AHAJTOTMYHbIM KOJIEHYATbBIM
BAJIAM

B cnyyae ranteneMm n MacnsiHbiX OTBEPCTUA 6e3 MOBEPXHOCTHOM 00paboTku
YCTanocCTHble XapakKTePUCTUKK, OMpederieHHble MO pes3ynbTaTtaM  WUCMbITaHUA, MOryT
NPUMEHSATBLCA K KONEHYaTbIM BariaM CXOXXEro Tuna rnpu BbINOMIHEHUM CNEAYOLLNX YCITOBWUIA:

MaTepwman:

CXOXWI TMN MaTepuana;

4YncToTa TOro e nnn 6onee BbICOKOrO YPOBHS;

MoryT ObITb NpuaaHbl TakMe Xe MeXaHW4eckne CBOWCTBA (COOTHOLUEHME pa3MEpPOB U
CMOCOBHOCTL K YNPOYHEHMIO).

FeomeTpus:

pasHMUa BO BIUSIHUM TpagueHTa HanpshkeHnsa u3-3a  pasnuumsa B pasmepax
He3HaunTernbHa UnNn y4uTbiBaeTcs.

HanpaBneHne rmaBHOrO HanNpPsHXeHUs aKkBMBanNeHTHo. CM. rmasy 3.

MpounsBoacTBO:

CX0Xasi TEXHONOorMs NpoM3BOACTBA.

MHAYKUMOHHO 3aKaneHHbIn UM asoTMpOBaHHLIN B ra30BON cpeae KoreHyaTbi Ban dyaeT
MCNbITbIBaTb YCTanoCTb NIMOO Ha MOBEPXHOCTM, NMMOO B 30HE MNepexoda K CepaleBUHE.
[aHHble 0 NTOBEPXHOCTHOW YCTanNOCTHON NPOYHOCTU, NOMYYEHHbIE B pe3ynbTaTe YCTanoCTHbIX
NCNbITAHUN  MONTHOPA3MEPHbIX  KPMBOLUMMOB, MOFYT MCMOSMb30BaTbCAd B  OTHOLLUEHUK
KONeH4aTbiX BanoB TaKOM € WIM CXOXEeW KOHCTPYKLMMK, eCnv YCTanocTb NnepBoHa4varbHO
NnosiIBNSAETCS Ha NOBEPXHOCTU. CXOXKECTb KOHCTPYKUMM O3HA4YaeT CXOXWU Tun matepuana u
NMOBEPXHOCTHYHO TBEPAOCTb, a TaKkke 3HadeHue paguyca rantenu u rmybuHbl yNnpoYyHeHus B
npeaenax npubnuantenbHo +30 % OTHOCUMTENbHO aHaNOMMYHbIX 3HAYEHWUIA WUCMbITAHHOMO
KoneH4yaToro Bana.

lMosiBneHne ycTanocTy B NepexogHOM 30HE MOXET NPOU3ONTU NMBO NOA NOBEPXHOCTLIO
(T.e. nog TBepabiM croem), NMHGO Ha NOBEPXHOCTW TaM, 4e 3aKaH4YMBaETCA 3akarka.
YcTanoctHas MpOYHOCTb B 30HE nNepexoda K CepaueBuMHE MOXeT ObiTb onpeaeneHa
nocpeacTBOM OMUCAHHbLIX BbIWE WCMAbITAHUA MPU YCIIOBUW, YTO MOSIBIEHME YCTanocTu
NpPou3oLLINO B 30HE Mepexoda K cepaueBuHe. McnbiTaHusi, NpoBeOEHHblE TONMbKO Ha
MaTepuarne cepaueBuHbl, He ByayT cuMTaTbCsl penpe3eHTaTUBHbIMWU, MOCKOMbKY OHW He
YUYUTbIBAKOT OCTATOYHbIE HAMNPSPKEHUSA PACTSHKEHUS B NEPEXOQHON 30HE.

Takke HeobXoaUMO OTMETUTb, YTO PAA UCCNESOBaHUIN NoKasanu, YTo Npeaen yctanocTu
MOXET CHWKaTbCA B 30HE CBepxbOoMbWOro 4ucna UuKNoB C  0OpasoBaHUEM
NoANOBEPXHOCTHbLIX TPELLMH M3-3a Hann4uus 3axBa4eHHOro Bo4opoaa, CkannmsBatoLerocs 3a
cyeT anddysnm B 06nactn HEKOTOPbIX BHYTPEHHUX AeEKTOB, BbICTYNALWMX B PO TOYEK
3apoxgeHna. B Takux cnyyasx crnegyet CHWXKaTb nNpeden ycTanocTM Ha HECKOSbKO
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NMPOLEHTOB Ha KaXkablil NOPSAOK LMKNoB cBbille 107. MNpu BbICOKOM coaepXaHuv Bogopoaa
BO3MOXHO NPUMEHEHME CHUXKEHUS B pasmepe 5 % Ha kaxablii NopsiAoK LMKITOB.
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TMPUTIOXKEHWE V

MHCTPYKLMWA NO PACYETY FANTENEW C I'IQBEPXHOCTHOPI OBPABOTKOWU U
KPAEB MACHAHbIX OTBEPCTUW (CM. YT MAKO M53)

CopepxaHune

1. BeepneHne

2. OnpepgeneHne NoBEPXHOCTHOM 00paboTku

2.1 MeTtogbl noBEpXHOCTHOM 06paboTkM

3. MpyHUMNbI pacyeTa

3.1 OueHKa MeCTHbIX HanNpsXKeHUN B rantTensax

3.2 PacyeT Hanps)XeHun B Kpasix MacnsaHbIX OTBEPCTUN

3.3 Kputepun gonyctmumocTu

4. MHAayKUuMOHHas 3akanka

4.1 MecTHagqa ycTtanocTHas NPOYHOCTb

5. AsoTupoBaHune

5.1 MecTHas ycTanoctHasi IPOYHOCTb

6. XornogHasa goopmoBKa

6.1 [loBepXHOCTHOE YNPOYHEHNE YEKAHKOW C UCMONb30BaHNEM LUapa

6.1.1 MNpumMeHeHne MMeILLMXCA pesynbTaToB K aHanormyHbIM KofieH4aTbIM Banam
6.2 XonogHas obkaTka

6.2.1 NpuMeHeHe MMEeLNXCH pe3yrbTaToB K aHaNormMyHbIM KorneH4yaTbiM Banam
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1. BBEAEHUE

HacTosiee npunoxeHne coaepXuT ykasaHus No pacyeTy KpaeB MacrsiHbIX OTBEPCTUN U
rantenen ¢ NOBepXHOCTHOM 06paboTkon. [laHbl NOSICHEHUSA MO yYeTy pasfnmnyHbIX CnocoboB
o6paboTkM, a Tawkke nNpeacTaBrieHbl aMnupuyeckme ¢OpMynbl  ANS  pacyeTos.
KoHcepBaTUBHbLIV 3MNMPUYECKUIA NYTb BbIOPaH HAMEPEHHO C LIENbIO MOBbILLIEHUSI HAOEXHOCTY
pacueTa.

Heob6xoaMmo yunTbiBaTh, YTO MpU HanMyuu crnegyeT MCNonb3oBaTb pesynbTathbl
n3amMepeHun unm bonee TouHble OaHHble. TeM He MeHee, B cnyyae 6Gonblioro pasbpoca
3HaYeHW (Hanpumep, OCTaTOYHbLIX HaNPSHPKEHWA) BENUYUHBI OOMKHbI BbIOMpaTbLCA C TOW
CTOPOHbI AnanasoHa, kotopas obecneynsaeT 3aBegoMO 60MbLLYH KOHCEPBaTUBHOCTb.

2. ONPEOENEHUE NOBEPXHOCTHOW OBPABOTKMU

TepMrH «noBepxHOCTHasi obpaboTka» oOXxBaTbiBAeT TEPMUYECKYID, XUMUYECKYD U
MexaHu4eckyto 06paboTKy, Bblpaxalolylcss B nNpuaaHuM martepuanam HeroMOoreHHOCTW
cBoncTB (TBEPOOCTM, XMMWYECKOrO COCTaBa, OCTATOYHbIX HaMNpsbKeHWM) B HanpaBrieHUn
OT MOBEPXHOCTU K CEpALIEBMHE MaTepuana.

2.1 MeToabl NOBEPXHOCTHOM O06pPaboTKN

[aHHbIN NepeYeHb COAEPKMUT BO3MOXHbIE MeToabl 06paboTkn 1 gaHHbIe 06 MX BIIMSAHUN
Ha CBOWCTBA, OnpeaensioLwme yCcTanoCTHY NPOYHOCTb.

Tabnuua 2.1

MeToa o6paboTku Ha 4Tto Bo3gencTByet
MHAOyKUMOHHas 3akarnka TBEPAOCTb U OCTATOYHbIE HANPSKEHUA
A3oTvpoBaHue XVMMUYECKMI COCTaB, TBEPAOCTb M OCTATOYHbIE HAMPSHKEHMUS
LlemeHTauua XYMMYECKNIA COCTaB, TBEPAOCTb M OCTATOYHbIE HAMPSXKEHMUS
3akanka B wramne (6e3 oTnycka) TBepOoCTb M OCTATOYHbIE HAMPSXXEHUS
XonogHas obkaTka OcTaTo4Hble HanpskeHus
[MoBEpPXHOCTHOE YNPOYHEHME YEKAHKOM OcTaTo4Hble HanpskeHus
OpobecTpynHas o6paboTtka OcTaTo4YHble HaNpPsKeHNs!
JlasepHoe NoBEPXHOCTHOE YNPOYHEHMNE OcTaTo4Hble HanpsKeHus
YekaHka Liapom OcTaTo4Hble HanpsKeHus
MpumeyvyaHune. BaxHO OTMETUTb, YTO MOCKOMbKY AN CyAOBbIX ABUratene NpuMEeHWMbIMW CHUTAKOTCA
TONbKO WHAYKUMOHHas 3akanka, a3oTUpOoBaHWe, XorogHas obkaTka M YekaHka, nmpovvMe MeTodbl, a Takke
COBMECTHOE MpUMEHEHME ABYX unu Gonee BbiLENEpPeYMCiEHHbIX METOAO0B, B HACTOSALLEM [OOKYMEHTE He
paccmatpusatoTcs. Kpome TOro, 3akanka B LUTamne MOXET paccMmaTpuvBaTbCsl aHanorM4yHo WHAYKLUMOHHON
3aKarnke.

3. IPUHUUIMbI PACYETA

OCHOBHbIM MPUHLMNOM SBASETCS TO, YTO BENNYMHbI 3HAKOMEPEMEHHbIX paboymx
HaNPsPKeHU OOMKHbI OblTb MEHbLUE BENUYMH MECTHOW YCTanoCTHOM NPOYHOCTU (C y4eToMm
adhpekta  MNOBEPXHOCTHOM  06paboTkM), npuM  3TOM  BO3MOXHO  BO3HMKHOBEHWE
HepacnpoOCTPaHALWMXCA TpewuH, nogpobHyo uHdopmMauuio cMm. Takke B 6.1. [anee
BbIMOMHAETCA AeneHne Ha 3afaHHbl KO3(PUUMEHT 3anaca NPOYHOCTU. [JaHHbIN npuHUMN
NPpUMEHseTCa K UenbiM rantensMm W KpasM MacnsHblX OTBEPCTUA, a Takke K
NogNOBEPXHOCTHOMY CriOK0 OO0 MNyOMHbI  HWXKe 30Hbl BnusHUS obpaboTkn, T.e.
pacnpocTpaHaeTcs BNOTb 40 CEPALIEBUHBI.

Mpn paccMOTpEeHUN MECTHOW YCTaNOCTHOW MPOYHOCTM HEOBXOAMMO YYnTbIBaTL BNUSHME
MECTHOW TBepAOCTU, OCTAaTOMHOIo HanpsXXeHus n cpegHero paboyero HanpskeHus. BrnivaHne
«3ddeKkTa rmraumknoBy», B 0COGEHHOCTM Ha NPOLECC BO3HWKHOBEHMS MOAMOBEPXHOCTHLIX
TPELUMH, AOMKHO OblTb KOMNEHCUPOBAHO YCTAHOBIEHHBIM 3aMacoM MPOYHOCTMU.
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KpanHe Heobxooum TwaTenbHbIN y4eT BENUYMHbI Nnowanun nogsepraemon obpaboTtke
NOBEPXHOCTM B 30HAX KOHUEHTpauuu HanpsbkeHun. B 30He nepexoga oOT YNpOYHEHHOM
MOBEPXHOCTU K HEYNPOYHAEMON BO3HMKAKOT 3HAYMTENbHbIE OCTATOYHbIE HaMNPSHKEHUs
pacTsHKEHUS.

B cBAaAsn ¢ atnm obpasytoTcst «cnabble TOYKM», YTO SBNSETCA 3HAYUMbIM, €CIN OHMU
HaxoasaTcs B 06nacTy NOBbLILLEHHbIX HANPSKEHUN.

HeobxoamMmo 3HaTb BENUYMHBLI MEPEMEHHBIX U CPeaHUX pabounx HanpPsKeHUn aAnsa Bcen
0obnacTu KOHUEHTpaUun HanpskeHnn n ansa rnyouHel, cocTaensowen npnbnuantensHo 1,2
rmybuHbl 06paboTkn. Ha pucyHke HwKe nokasaHO MCMONb30BaHWE OAHHOMO MpuHuMna 4ns
nHOyKumoHHom 3akankn. Ocb X — HanpaeBneHa nmbo B ryOGuHy (B HanpaeneHun
nepneHanKynsapHoO NOBEPXHOCTM), NMOO BAOMb KOHTYpa rantenu.

YcTanocTtHas NpoYHOCTb nMpu R = -1

AnHamuyeckoe paboyee
HanpsxeHue

HanpsxeHue, o

______ W g = - - -

OcTtaTo4Hble
HanpsXeHUa

Puc. 3.
O0Lwue NpUHUMMBLI 3aBUCUMOCTU HaMNPSBKEHUIA OT rNYyOUHbI

Kputepun OonycTMMOCTM OOSMKEH MNPUMEHATLCA  CTyNeH4YaTto B HanpaBfieHuM
OT NMOBEPXHOCTU K CepALEBMHE N OT TOYKN MAKCMManbHOW KOHLIEHTPaLMKN HanpsXXeHun BAONb
KOHTYpa NOBEPXHOCTM ranTenu o Leku.

3.1 OueHKa MeCTHbIX HaNPsXKeHUU B ranTtensx

HeobxooMmo 3HaTb HanpshkeHusl BAONb KOHTypa ranteny u B NognoBepPXHOCTHOM Croe
A0 rnyBuHbl, HECKONbKO BonbLue rnyOGuHbI YIPOYHEHHOTO Cnos. Takve faHHble, Kak NpaBuIio,
MoryT 6bITb onpegeneHol MeTOOOM KOHEYHO-3MIEMEHTHOro aHanu3a, Kak OnucaHo B
npunoxexmun lll. Tlpu 3TOM 3nemeHTbl B NOANOBEPXHOCTHOM Crloe MpU aHanmse OOSTKHb
UMEeTb Te Xe pa3mepbl, YTO U Ha NOBEPXHOCTU. Mpy yNpOYHEHMM TONBKO LIATYHHOWN LUENKN
Marble 9NeMeHTbl NPY BbINOSIHEHMN aHanu3a crieqyeT pacnpoCcTpaHUTb BOOSb MOBEPXHOCTH
00 TBEpOoro Criosi.

Ecnu npoBegeHne aHanmsa MKO HEBO3MOXHO, AN KONEHYaTblX BanoB, U3rOoTOBMEHHbIX
n3 ctanu MoxeT ObiTb UCNOMb30BaH YMpOLleHHbIN MeTod. OH MoxeT OblTb OCHOBaH Ha
onpegeneHHblx amnupudecknm nytem KKH, kak onucaHo B 2.4.6 HacTtoswen vactn (npu
YCNOBUM HaxoXgeHus B [uanasoHe TMPUMEHUMOCTM 3TOro MeTtoda), W rpagueHTe
OTHOCUTENbHbIX HAaMNPsPKEHU, 06paTHO NPONOPLUMOHaNbLHOM paguycy rantenu. HanpspkeHus
n3armba WM KpydyeHWss  OOSDKHbI  paccMaTpuBaTbCcA  pasgenbHo. K codeTaHuio
BblLLENEPEYNCIIEHHbIX MAaPaMeTPOB NPUMEHSIETCS KPUTEPUIA 4OMYCTUMOCTW.

MoanoOBEPXHOCTHLIE HAMPSKEHUS B MNEPEXOAHOM 30HE MNpU MWHUMAarbHOW rnyGuHe
YyNPOYHEHMS MOXHO onpefenntb vyepe3 MecTHble KKH Boonb ocu, nepneHaukynspHom K
NOBEPXHOCTN rantenun. OYHKUMN Op.wecm. U OT-mecm. UMEIOT Pa3NUYHy0 OOpMy MO NpUYMHE
pasnuuunsa B rpagneHTax HanpskKeHui.

Ha nosepxHocTn MmoryT npumeHsaTbcd KKH ap M ap. MecTHble Ogween. U OT-wecm.
yMeHbLlaTca ¢ rmybunHon. OTHOCUTENbHbIE TPpagueHTbl HanpPsKeHUWM Ha MOBEPXHOCTU
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3aBUCAT OT TUNA KOHLUEHTpaTopa HanpskeHU, ogHaKo ANd rantenemn LWaTyHHbIX LWeeK OHU
MOryT 6bITb ynpoweHbl 4o 2/Ry npu n3rnbe n 1/Ry npu KpyvyeHun. [nga rantenen pamoBbIX
LIeeK BbINOMHAOTCH aHanornyHble AenMCcTBUS C Ucnonb3oBaHneM Rg M Dg. HomuHanbHble
HanpPsXXeHNs NPUHUMAIOTCS FIMHEVHBIMW OT NMOBEPXHOCTU A0 CPeAHEeN TOYKU LLeKn Mexay
ranTtenbio WaTYHHOW LWEVKX U ranTenblo pamMoBOW LLENKN NPpU n3rnde n 4o LeHTPOB LWaTyHHON
N PaMOBOW LLENKM MPU KPYHEHUN.

B Takom cnyyae, mectHble KKH aBnsioTtca dyHkumen rnybuHbl t B COOTBETCTBUU C
ypaBHeHuem (3.1-1) n puc. 3.1-1 npu narnbe n ypasHeHunem (3.1-2) n puc. 3.1-2 npun Kpy4eHuu.

-2t 06
—= 2.t @
Ap_mecr = (@ — 1) -efH +1— (\/ﬁ)ﬁ (3.1-1)
-t X
— 2t\ T
AT —mecr = (aT - 1) ~efn +1 — (F)\/_T (31-2)

I'paouenm nanpasgcenus npu uiduve

HANPANCEHUIO

Hllll])ﬂ_‘lﬂ.’ﬂ A, OMHECCHHBIC K

HOMUHATbHO!

Ry/2 Iayéuna noo nosepxnocmuio, mm VI +§°

)

Pwuc. 3.1-1.
KKH npwu nsrnbe B rantenu waTyHHON LLEVKN B 3@BUCMMOCTY OT rmy6uHbl. CootBeTcTBytOWwMn KKH ans rantenn
paMOBON LLEVKN MOXeET ObITb onpedeneH nytem 3ameHbl Ry Ha Re

I'paduenm nanpaxcenus npu Kpysenuu

I'nybuna nod noeepxnocmusio, mm
Ry Y . D/2

Pwuc. 3.1-2.
KKH npw Kpy4yeHur B rantenu WaTyHHON LLEWKN B 3@BUCMMOCTM OT rmy6uHbl. CootBeTcTBytOW M KKH ans
rantenyu pamoBOW LLUENKN MOXeT ObITb onpeaeneH nytem 3ameHbl Ry Ha R 1 D Ha Do

B cnyyae, ecnn ynpoyHeHa TOMbKO LWATYHHadA LUeKrka, a Kpan ynpovHeHHOW obnactu
pacnonoXeH K rantenu 6nuxe, 4em TpexkpaTHaa MakcumarnbHasi rnybuHa ynpoyHeHus, ans
onpeaeneHns akTUYecKMx HanpsKeHun B NepexogHon 30He HeobxoauMO MCNOoNb3oBaTb
MKD.
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3.2 PacueT HanpsxxeHMI B Kpasix MacnsiHbIX OTBEPCTUN

Hanps»keHus B Kpasix MacnsHbIX OTBEPCTUN Takke MOryT paccyuTbiBaTbCA NPY MOMOLLM
MK3. Pasmep anemeHTa He AoMmkeH npesbiwaTth 1/8 gnameTtpa macnsHoro oteepctus Do, a
Ka4yeCTBO 31EMEHTHOM CEeTKM JOMMKHO OTBEeYaTb KpUTEPUSIM, NPUBEAEHHLIM B NpunoxexHuu 1.
KoHeyHO-anemeHTHas ceTka [OSKHa npoAormkaTbCA B pagvanbHOM — HanpasneHuu
AOCTaToOYHO Aarneko 3a npegensl rMyOGuHbl YNPOYHEHUS.

B kavectBe Harpy3ok B MK3 ncnonb3dyeTcs KpyTAWwmMn MOMEHT (cM. 3.1 npunoxeHus )
N N3rnbaroLwmm MOMEHT NpU YETbIPEXTOUYEYHOM N3rnbe (cMm. 3.2 npunoxenus il ).

Ecnu npoBeaeHve aHanm3a MKO HeBO3MOXHO, Ansi KONeH4YaTbIX Barnos, N3roTOBMNEHHbIX
13 cTann MoxeT BblTb NCMONBb30BaH YNPOLLEHHbIN MeTo. [pn 3TOM MOryT MCNONb30BaTLCA
onpegeneHHble amnupudeckum nytem KKH (cm. 2.4.6 HacTosiwen 4actu) (npu ycrnosum
HaxoXaeHnss B [Auana3oHe NPUMEHUMOCTW 3Toro Mmetopa). M3rmbHble n KpyTUnbHbIE
HanpsXXeHNs B TOYKe MaKCMMarbHbIX HanpsXXeHun obbeanHATCS B COOTBETCTBUM C 2.4.8
HacTosLLEeN YacTu.

A HV (o}
B HV o
NG 30 B X ENG B BN ‘ f
Y
HV ¢]
2 S :; ’{ l':fi ::.; " F’
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Puc. 3.2.
HanpsbxkeHusa 1 TBepaocTv B MHAYKUMOHHO 3aKaneHHbIX Kpasix MacrsiHbIX OTBEPCTUN

Ha puc. 3.2 nokasaH xapaktep WM3MeHeHUs TBEepAOCTM B MNEepexodHOW 30He Mexay
«TBEPOON» N «MSATKOW» 30HaMU MaTepuanom. Xapaktep U3MeHeHus1 3aBUCUT, B TOM YuUcre,
OT TemnepaTypbl OTMycKa nocre 3akanku (npu TepmoobpaboTke TMNa «3akarnka + OTnycK»).

MakcumanbHoe HanpsbkeHue Ha Kpasix OTBEPCTUA MMeeT MEeCTO B MeCTe OKOHYaHuS
CKpYrrieHust KpOMKK. B npepgenax 3Ton 30HbI HanpsbpkeHue nagaeTt npakTUYeckn NIMHENHO C
paccTosiHMEM [0 LUeHTpa waTyHHoW werikn. Kak nokasaHo Ha puc. 3.2, npu Hernyb6okom (A) n
cpegHem (B) ynpodHeHMM nepexogHas Toudka NpakTU4eckn coBrnagaeT C  TOYKOM
MakcumarbHbIX HanpskeHWn. Mpu rmyboKoM ynpoyHeHUn nepexogHas Todka okasbliBaeTcs
BHE TOYKM MaKCUMaIbHbIX HaMpPsHPKEHUW, N MECTHOE HanpsikeHWe MOXHO OnpeaenuTb Kak
Aonto, paBHyto (1 - 2tH /D) OT MakcumarnbHOro HanpsxeHus, rae tH — rnybuHa ynpovHeHus.

[MoAnoBEPXHOCTHbIE HanpsXXeHus B MepexofHOW 30He (NpU MUHUMAarbHOW rnybuHe
YNPOYHEHMS) MOXHO onpefenuTb vepe3 MecTtHble KKH BOoonb ocu, nepneHaukynspHom K
NMOBEPXHOCTU Kpas MacnsiHOro oTBEPCTUS. DTN PYHKUMWN Vg _yecr.. M VT —mecr. UIMEIOT PA3INYHYIO
dhopmy MO NpUYNHE Pas3NUYUMsa B rpagmeHTax Hanps>KeHUn.

Ha nosepxHocTsax moryT npumeHatbcss KKH yp n yp. MectHble KKH yp_yeer. VI V7 —mecr.
yMeHbLlaTcs € rnybuHon. OTHocUTernbHble FpagueHTbl HanpsbkeHW Ha MNOBEPXHOCTU
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3aBUCAT OT TMNa KOHLEHTpaTopa HanpsbkeHWW, O4HAKO AN KpaeB MacnsHbIX OTBEPCTUN
LWATYHHOWN LWEWNKM OHM MOTYT ObiTb ynpolieHbl 4o 4/D, npy nsrnbe n 2/D, npu KpyyeHun. B
TakoM cnyyae mectHble KKH aBnsaoTca dpyHkumnen rmybuHbi t:

VB—mecr. = (VB_ 1)6_4t/D0 +1 (32-1)
YT—mecr. = (VT_ 1)6_2t/D0 +1 (32-2)
3.3 Kputepui gponyctumoctu

Kputepmun [ONyCTUMOCTM  KOHCTPYKUMM  KOMEH4YaTbIX BanoB OCHOBbLIBAETCH Ha
COOTBETCTBMWN YCTanocTHOW Mpo4vyHOoCTU. B rnaee 2.4 HacTosiwenm 4acTu COOTHOLUEHMEe
3KBMBANEHTHOrO 3HAKOMEPEMEHHOrO HanpsPKeHUs N yCTarnoCTHOW MPOYHOCTU CpaBHUBAETCA
C KpuTepuem gonyctumocTtn Q > 1,15 anga kpaeB MacnsHbiX OTBEPCTUN, ranTenen WaTyHHbIX
lWeeKk W rantenen pamMoBbiX LIEeK KOofeH4yaTbiX BanoB, M3rOTOBIEHHbIX M3 cTanu. JToT
KpUTEPUN Takke LOIMKEH pacnpoCTpaHATbCA Ha 06nacTy ¢ NOBEPXHOCTHOM 06paboTkon, BHE
3aBMCUMOCTM OT TOro, aHanM3npyeTcs NOBEPXHOCTb UIM NepexoaHas 30Ha.

4. NTHOYKUMOHHASA 3AKAIKA

O6blMHO B TexHuyeckux TpeboBaHMsX K TBEPAOCTM YyKasblBalOT AMana3oH BennuyvH
NOBEPXHOCTHOM TBEPAOCTU, T.€. MUHUMArbHOE U MakCMaribHOe 3Ha4YEeHUs, MUHUMASTbHYIO U1
MakcMMaribHYl0 MNPOTSKEHHOCTb B Mpedenax rantenu wunu no BCeW rantenn, a Takke
MUHUMAIbHYIO M MakCUMarnbHyto rnyobuHy BAOMb KOHTYpa rantenwu. [Npu aToM npuMeHsTca
LKanbl 3Ha4eHun TBepaocTm no Bukkepcy B ananasoHe HVO,5...HV5.

MMybuHa MHAYKUMOHHOW 3aKkanku onpegensietca kak rnybuHa, Ha KOTOpon TBEPAOCTb
mMaTepuana coctaenser He MmeHee 80 % OT MMHUMManbHOW 3agaHHOW MOBEPXHOCTHOW
TBEPOOCTN.

HVV .

A

Y

Iny6una

Puc. 4-1.
TunoBow rpaduk 3aBUCUMOCTY TBEPAOCTU OT rMyOuHbI. CTPENnkU ykasblBatOT Ha ryOuHy 3akanku

lMokazaH BO3MOXHbIN XapakTep pacrnpefeneHuss TBepAoCTM B 30He nepexoja K
cepAueBUHe; Noka3aHHasa 30Ha CHWXKEHWUs! TBepOOCTU MOXET oKa3aTbCs «crnabon» TOYKOMW: B
Hel MoXeT BblTb CHUXKEHa MeCTHasi NPOYHOCTb M MOTYT BO3HUKATb OCTATOYHbIE HANPSHKEHUN
pacTsXeHus.

Mpn ynpoYHEHUM OOHWX TOMbKO LWATYHHbIX WM PaMOBbIX LUEeK MWHUMarnbHoe
paccTosiHWe [0 ranTtenu AOMKHO Ha3HayaTbCs C YY4EeTOM BNUAHUS HanpshKeHU pacTsHkeHns
B 30HE TEPMUYECKOro BNNAHMSA (CM. puc. 4-2).
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Kpan
| YNPOYHEHHOrO

[loBEPXHOCTb
P CIio4d

30Ha
TEPMUYECKOTO

HeHnarpesaemblit BT

y4acToK lMoBEpPXHOCTHbIE
HanpsKeHus

pacTsKeHUs

[MoBEepXHOCTHbIE
HanpsaXXeHus
cxartusa

e s e —— —

e . —— e — e el — —

Puc. 4-2.
OcTaTo4Hble HanpsbkeHWe BOOMNb NOBEPXHOCTY LUATYHHOW LWENKM 1 rantenum

Ecnu npocdunb «TBEPAOCTL-INYOMHa» M OCTaTOYHbIE HaNPSXKEHWUS HEU3BECTHbI UMK He
3ajaHbl, MOXHO MPUHATL criegytoulee:

npodunb TBEPAOCTU BKMNOYAET ABa crost (CM. puc. 4-1):

NOCTOsIHHasA TBepPAOCTb OT NOBEPXHOCTU A0 NEPEXOAHON 30HbI;

NMOCTOsIHHAsA TBepPAOCTb OT NEPEXOAHON 30HbI A0 CEPALEBUHBI;

OCTaTO4Hble HanpsiXeHnsa B TBepaon 3oHe cocTtaBnsaoT 200 Mla (cxartue);

TBEPAOCTb nepexofgHon 3oHbl — 90 % OT TBEpAOCTM CepAueBuHbIl, B Criydae OTCYTCTBUSA
HepaBHOMEPHOro NageHust TBepAOoCTU B 30HE nepexoaa K cepaueBnHe, Noka3aHHoW Ha puc. 4-1;

MakcumarnbHOe OCTaTO4yHOe HanpskeHne (no ¢oH Mwu3ecy) B nepexogHon 30He
coctasnsiet 300 MlMa (pacTtaxeHue).

Ecnn kpas ynpodHeHus LuaTyHHOW UM paMOBOM LLIENKM HaxoaaTcsa 6nmnako K rantenu, To
OOJIMKHO YYMTbIBATbCH BMMSIHUE OCTATOYHbIX HAMPSXKEHUA pacTskeHusa. Ecrnv MuHumansHoe
paccTosiHne Mexady KpaeMm YMNpOYHeHust U Hadanom rantenu B 6Gonee yem B 3 pasa
npeBbIlaeT MakcUMarbHYyH ryBuHy YNpoYHEHMUS, TO TaKoe BANAHME MOXHO HE YYUTbIBaThb.

4.1 MecTHasa yctanocTtHasi NPpoO4YHOCTb

MHAOYKUMOHHO 3aKaneHHbI KoneHyaTtbi Ban OyaeT ucnbiTbiBaTh yCTanocTb NnBo Ha
noBepxHoCTW, NUMBO B 30He nepexoda K CepAueBMHe. YcCTanocTHas MPOYHOCTb (And
NOBEPXHOCTU U OIS NepexogHOMN 30HbI) MOXeT BbITb paccymMTaHa no pesynsTatamM UCNbITaHNn
Ha YCTanoCTHY NPOYHOCTb NOSTHOPA3MEPHOIO KONIEHYAaTOro Basia CorfiacHo Npunoxexuo 1V.
B cnydyae c nepexogHoOW 30HOW, MOSIBNEHME YCTanocTu MOXeT npousontn nnbo noa
NOBEPXHOCTLIO (T.€. NoA TBepAbIM CrioeM), IMbo Ha NOBEPXHOCTU TaMm, rae 3akaH4MBaeTcH
3aKarka.

McnbiTaHns, npoBedeHHble TOMbKO Ha MaTtepuane cepaueBUHbl, He cuuTaloTcs
penpe3eHTaTUBHbIMW, NMOCKOSbKY OHU HE YYUTbIBAIOT OCTaTOYHbIE HanpshKeHUs pacTsXeHns
B MepexofHON 30He.

B kadecTBe anbTepHaTMBbl, YCTANoOCTHas MPOYHOCTb MOBEPXHOCTU ANA KOMNeH4aTblX
BarioB, N3roTOBMNEHHbIX U3 CTann MOXeT ObITb onpefeneHa aMNMPUYECKN Kak onmcaHo ganee
(roe HV — ato noBepxHOCTHasa TBepAocTb Mo Bukkepcy). B ypaBHeHuu (4.1-1) 3anoxeHo
KOHCepBaTUBHOE 3HaYeHWe, KOTopoe npeanonaraeT, YTo YCTanocTHas NPOYHOCTb yYnTbIBaET
BNUAHWE OCTaATOYHOrO HanpskeHusa. PesynbTupylollee 3HadeHWe npuMeHMMOo Npu
KO3 pUuumeHTe acCUMMETPUM LIMKNa HanpsbkeHun R = - 1:
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OFnonepy, = 400 + 0,5(HV-400) [Ma] (4.1-1)

CnepyeT OTMETUTb, YTO BNUSIHWE CPedHEero HanpshKeHUs y MHAYKUMOHHO 3aKarieHHbIX
cTanen MoxeT ObiTb 3HAYUTENBHO BbILLE, YEM Y 3aKaneHHbIX M OTNYLLEHHbIX.

YCTanocTHyl0 MPOYHOCTb B MepexoaHon 30He 6e3 yyeTa HepaBHOMEPHOro naaeHus
TBEPAOCTU B 30HE Nepexoaa K cepALeBuHe, NokasaHHOM Ha puc. 4-1 cnepyeT onpeaensitb nNo
ypaBHEHUO, npuBedeHHOMY B 2.4.9 HacTosien 4actu. [ns ranteneri pamoBbiX W,
COOTBETCTBEHHO, LUATYHHbIX LUEEK AeNCTBYET crieaytollas dopmMyna:

Orns,um. = +K(0,4205 +39,3)[0,264 + 1,073y 02 + T2C8 4 % J1/X ] (4.1-2)

roe: Y= D 1 X=Rg ons rantenvn paMmoBOK LUENKN,
Y = D n X=Rn 4N rantenu WwaTyHHOW LUENKH,
Y = D u X=Do/2 gns kpas MmacnsiHoro oTBepcTus.

BnnsiHne octatoyHoro HanpseHus B (4.1-2) He yunTbiBaeTCH.

Mpy aHanuse yctanoctu NognoBePXHOCTHOrO CNos (HWXe YyNPOYHEHHOro Crnosl) Hey4vet
OCTaTOYHbIX HaNPsPKEHUN pacTskeHns cnegyeT ydecTb nyTem BblideTa 20 % OT NOAy4YeHHOro
Bblle 3Ha4YeHus. OTn BblumTaemble 20 % COOTBETCTBYHOT BIUSIHUIO CPEOHETO HAMNPSPKEHUS B
nermpoBaHHOM 3aKkaneHHOM U OTNYLLEHHOM CTanu C OCTaTOYHbIM HaMpshKEHUEM pacTsKeHUs
300 Mlla. Ons ctanem HU3KOW MPOYHOCTM AaHHAs NPOLIEHTHas BenW4YMHa A0ImkHa ObiTb
BblILLIE.

Ecnn goctoBepHO M3BECTHO, YTO OCTATOYHbIE HANPSKEHUS HUXKE, TO CriedyeT yunTbiBaTb
nx pakTnyeckoe 3aHaveHme.

Mpn aHanmM3e ycTanocTn MOBEPXHOCTU BOMM3N 30HbI YNPOYHEHUST — T.€. B 30HE
TEpPMUYECKOro BAusiHUS (CM. puc. 4-2.) — BNUAHME OCTATOUYHbLIX HAMPSHKEHUA PaCTSKEHUS
MOXET OblTb Y4YTEHO BblYMTAHMEM OnNpeaesnieHHOM MNPOLEHTHOM BenuYMHbLI (COrnacHo
Tabn. 4.1) n3 saHa4YeHus, paccCYMTaHHOro No BbienpuBeaeHHoOn hopmyrne.

Tabnuua 4.1
BnusiHne ocTaToO4YHbIX HaNpPsXKEHUN PacTsXKEHUSA Ha 3a4aHHOM PacCTOSHUM MeXAY Kpaem
YNMPOYHEHHON 30HbI U ranTenbo

. 0...1,0 makc. rnybuH 3akanku: 20% R Koaii
pan
~YNPOYHEHHOro
1. 1,0...2,0 makc. rnybuH 3akanku: 12% 5% -1 . - crnos
—
. 2,0...3,0 makc. rnybuH 3akanku: 6% v om:-n I -
IV. | 3.0 n 6onble makc. rnyouH 3akanku: 0%

5. ASOTUPOBAHUE

B TexHudeckux TpeboBaHMsIX K TBEPAOCTU AOMKEH ObiTb ykasaH guanas3oH BenunyuH
NMOBEPXHOCTHOW TBEPAOCTU (MUHUMYM M MakCUMyM) U MWHMManNbHOE W MakcMMarnbHOe
3HavyeHne rmMybuHbl. B HacTosiwem pasgene paccmaTpvmBaeTcs  TONMbKO  ra3oBoe
asoTvpoBaHue. [lpn 3TOM MPUMEHAIOTCA LWKanbl 3HayYeHW TBepaocTn no Bukkepcy B
ananasoHe HVO,5.

[ns uenen HacTosAwero pasgena rnybrHa a3oTMpoBaHUS ty onpeaenseTcs Kak rnyouHa,
Ha KOTOpOW TBEPAOCTb MaTepmarna npesbillaeT TBEPAOCTb cepaLeBuHbl Ha 50 HV.

Mpodunb 3akanku QormkeH ObiTb HA3Ha4YeH BNOTb OO camMon cepaueBuHbl. Ecnn oH
HEN3BECTEH, Ero MOXHO ONpeaennTb AMMNMPUYECKM NO criegyowmmM opmynam:
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t/tn)?
0 >< /tn)
HVHOBerH. - HVcep;u_l.

HV(t) = HVcepgu. + (HVHOBerH._ H%ep,au.) (

roe: t —MmecTHas rnybuHa,
HV(t) —TBepaoCTb Ha rnybuHe t,

HVeepp, — TBEPAOCTb CEPALIEBUHBI (MUHUManbHas),
HVyopepxn. — MOBEPXHOCTHAsA TBEPAOCTb (MUHMMAanbHASA),

ty —HavMeHbLias rnybrHa a3oTMpoBaHMS.

5.1 MecTHasa yctanocTtHas Npo4yHOCTb

Ba)xHO OTMETUTb, YTO NPU a30TMPOBAHMM KOSIEHYATOro Bana ycTanocTb BO3HUKaET Nimbo
Ha NoBepxHOCTU, NMMBO B 30He nepexoda Kk cepauesnHe. [03ToMy yCTanoCTHY NPOYHOCTb
MOXHO onpeaenuTb NpoBegeHMEM UCTNbITAHUIA, KaK YKa3aHo B NpunoxeHuu 1V.

B kayecTBe anbTepHaTMBHOIO BapuaHTa, A1 KONeH4aTbiXx BaroB, U3rOTOBIIEHHLIX U3
CTanu NOBEPXHOCTHYIO YCTarnoCTHYIO MPOYHOCTb (FMaBHOE HanpsbkeHue) Ans matepuana c
NOBEPXHOCTHOW TBEPAOCTbI0O He MeHee 600 HV MOXHO KOHCepBaTMBHO ONpeaenuTb
AMMUPUYECKUM MYTEM:

OFyoneps. = 400 MITa (5.1-1)

Mcnonb3oBaHme 3asBucumoctu (5.1-1) onycTMMO Npy UCMNONb30BaHMM NPEANOSIOXEHWS
O TOM, YTO YyCTanocCTHasd NPOYHOCTb YYUTbIBAET BMNUSHME OCTATOYHOIO HamnpsPKeHUs Ha
NOBEPXHOCTU, a KOIDULIMEHT aCUMMETPUN LKA HanpsxeHnn R = —1.

YcTanoctHas NpoOYHOCTb B NEPEXOAHON 30HE MOXET ObITb onpeadenieHa no ypaBHEHUIO B
2.4.9 HacToswen yacTu. [ns rantenen LWaTyHHbIX WU, COOTBETCTBEHHO, PaMOBbLIX LUEEK
aencteyeTt cnegyowasa oopmyna:

Orns,um. = +K(0,4205 + 39,3)[0,264 + 1,073y 702 + 5228 4 %f JI/X] (5.1-2)

roe: Y= D 1 X=Rg ons rantenvn paMmoBOK LUEWNKN,
Y= D u X=Ru Ang rantenu WwWaTyHHOW LLEeNnKN,
Y= D u X=Do/2 gnsa kpas MacnsHoro oTBepcTus.

BnusaHmne octatodHoro HanpsikeHns B (5.1-2) He yunTbIBaeTCs.

B oTnuuve OT MHOYKUMOHHO-3aKanmBaeMblx, a3oTUpyemble U3genus He UMEKT CTOMb
YeTKO BbIPaXXEHHOW 30HblI nepexoda K cepAueBuHe. [1py BbICOKOM YPOBHE OCTaTOYHbIX
HaMNPsPKEHU CXKaTua Ha NOBEPXHOCTU, YPaBHOBELUMBAIOLINE UX HAMPSPKEHUSA PaACTSXKEHUS B
cepaueBuHe ymepeHHbl Bcrneacteue Hebonbwown rnybuHbl. lMpyu aHanuse ycrtanocTtu
NoANOBEPXHOCTHOrO COS HEYYeT OCTAaTOYHbIX HAMPSXKEHN PaCTSHKEHUS B 30He nepexoa u
HWXe Hee MOXHO He NPWHMMAaTb BO BHMMaHue BBUAY PaBHOMEPHOro Npoduns MaMeHeHns
TBEPAOCTU NPU a30TUPOBAHUMN.

HecmoTpsa Ha To, 4YTO B 06LLEM crydyae pacyeT crieqyeT BbIMOMHATL MO BCeMy NMPodunio
N3MeHeHWs TBEPAOCTU, OH MOXeT OblTb OrpaHnyeH 1 6oree NpocTbiM NOAXOA0M — aHaNU30M
NMOBEPXHOCTU 1 onpeAeneHnem yCrnoBHOM TOYKM nepexoaa, 3a KOTOPYH MOXeT ObITb NpUHATa
rnybvHa, Ha KOTOPOW 3HAyeHWe MeCTHOW TBepaocTU npubnuamTtensHo Ha 20 HV Bbiwe
TBEpAoCTN cepguesBuHbl. [Mpy aToM B pacveTtax HeobXOAMMO WCMNOMb30BaTb CBOWCTBA
MaTepuana cepaueBuHbl, a HarpskeHnss B MecTe repexofa K cepaueBMHe MOXHO
paccunTbiBaTb N0 hopmynam ans mectHoix KKH 1 ncnonbsya t = 1,2ty.
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TeepaocTb [HV]

A

+20 HV 1‘

Puc. 5.1.
OcKn3 ycnoBHOM TOYKM nepexoga no rryouvHe (t)

6. XONTIOOAHAA ®OPMOBKA

MpenmyLwecTBOM MOBEPXHOCTHOIO YMPOYHEHUS YEKAHKOW WM XONOAHOM OBKaTKu
rantenen ABNSETCA CO3fdaHNe OCTAaTOYHOrO HarnpsiKeHWs CKaTUS Ha CUITbHO HarpyXaembixX
yyacTtkax. [lpuToM, 4YTO OCTaTOYHblE MNOBEPXHOCTHLIE HAMpPsHKEHUs onpegensaTca
peHTreHorpacpnyeckum MeToooM, a OCTaTO4YHble MOAMNOBEPXHOCTHbIE HaMpPshKeHUs —
HenTpoHorpauyeckMm, [OOCTOBEPHO OLEHWUTb MECTHYI0  YCTanoCTHYH  MNPOYHOCTb
HEBO3MOXHO, B CBSI3W C YeM ee Heobxoammo onpefenaTb MCMbITaHUSMU Ha yCTanocTb C
yyeTom TpeboBaHun npunoxexus V.

Takoe wucnbiTaHue, Kak MpaBwro, BbIMOSMHAETCA C YeTbIPeXTOYEYHbIM M3rMbom npu
KoadhuumeHTe acMMMeTpumn umkna HanpsbkeHuin R =-1. o pesynbTtatam ucCnbITaHWn
onpegenseTca n3rmbHas yctanoctHas MPOYHOCTb, MOBEPXHOCTHAA UM NOLMNOBEPXHOCTHAS,
B 3aBMCMMOCTM OT pexuma paspyLleHus, npyHMMaemasi B KavyecTBe penpes3eHTaTUBHOM
YCTarnoCTHOW NPOYHOCTU ANA JaHHOIo BUAa Harpy>XeHusi B 30He rantesu.

CooTHOLEHNE KPYTUITBHON 1 U3rMBHON YCTanOCTHOW NPOYHOCTU B 30HE rantenn MoxeT
3HAUYUTENbHO OTNMYATLCS OT OTHOLLEHWS! paBHOrO V3, MPUMEHSIEMOro B KpUTEPUM (DOH
Mwuseca. 370 BbI3BaHO TeM, YTO rNyOMHa BNMSAHUA (DOPMOBKM, 4OCTATOMHAA ANS UCKIIOYEHUS
nosiBNEeHNsa n3rmbHon NognoBEePXHOCTHOWM YCTanoCcTh, MOXET OKa3aTbCsl He4OCTaTOYHOM AN
WCKITIOYEHMS NOAMNOBEPXHOCTHOW YCTaNOCTU NpU KpyveHun, a Takke adhdeKTOM yBENNYEHUS
CUMbHO HarpyxeHHon obnacTu.

PesynbTaThbl, NOSy4YeHHbIE NMPU UCMbITAHUM NOMHOPAa3MEepPHOro KoreHyaToro Bana, MoryT
ObITb NPUMEHEHBI ANA KOMNeHYaThlX BaroB APYrMx pasMepoB npu yCrioBuK, YTo UX Matepuan
C Y4ETOM KONMM4ecTBa Nermpytowmx aNeMeHTOB 1 npouecca TepMoodpaboTkm OTHOCUTCS K
OLHOMY M TOMY € TUMYy N YTO BbINOMHSAETCA hOpMOBKa, NO3BONAOWAA AOOUTLCA CXOXEro
YPOBHSI OCTATOUHbIX HAMPSKEHUIN CXKaTUSl KaK Ha NOBEPXHOCTU, Tak 1 B rMybunHe maTtepuana,
T.€. NPOTSHKEHHOCTb WU rMNybuHa XOroAHON (YOPMOBKM LOIMDKHbI ObITb NPOMOPLMOHANbHbI
paguycy rantenu.

6.1 NoBepxHOCTHOE YyNPOYHEHMEe YeKaHKOW C UCMNONIb30BaHMEM Luapa

YcTtanoctHass MNpPOYHOCTL MOXET ObiTb onpeaeneHa npuv MNpPOBEAEHWMM UCTbITAHWUA
NOMHOPa3MepHOro KOMeH4yaToro Bana unn SMNMpUYEcKMMU MeTodamu, €eCnNu  OHU
obecneynBatoT 6onbLUYIO KOHCEPBATUBHOCTbL. ECnn nccnenyrotca n narnbHas, n KpyTunbHas
yCTanocTHas MPOYHOCTb, M OKa3blBaeTCs, YTO WX COOTHOLIEHME OTnmyaeTcsa oT V3, To
npuMmeHeHne kputepusa ooH Munseca cnegyeT UCKNIOYUTD.
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Ecnn wuccnepyetca TOnbKO M3rMBHast ycTanocTHasi MNPOYHOCTb, TO KPYTUITbHYIO
YCTarnoCTHYI0 MPOYHOCTb HYXHO OLEHMBATb KOHCepBaTMBHO. Ecnn m3rmbHas yctanoctHas
NMPOYHOCTb OKa3biBaeTCs Ha X % BblILLE YCTaNoCTHOM NPOYHOCTMN HEYNPOYHEHHOIO MaTepuana,
TO KPYTWUIbHYIO YCTanoCTHYI MPOYHOCTb criegyeT npuHumatb He 6onee Yem Ha 2/3 oT X %
BbILLIE TAKOBOW Yy HEYNPOYHEHHOro MaTepuana.

MNMocne u4ekaHKM camMoe BbICOKOE OCTaTOYHOE HanpshkeHue coxatus obpasyeTcsa B
NnoanoBEPXHOCTHOM croe. MoaToMy, B 3aBUCMMOCTM OT NMPOBOHON Harpysku npu UCMbITAaHUAX
Ha yCcTanocCTb M OT rpagveHTa HanpspkeHu, B NOBEPXHOCTM MOTyT co3faBaTbesl paboune
HanpPsXeHUs BblllEe YPOBHSI MECTHOW YCTaroCTHOW NPOYHOCTU. OTO MOXET Bbi3blBaTb B X04€
NCMbITaHUN Ha yCTanocTb nosiBeHMe HebomnblMX BOMOCTHbLIX TPELLMH, KOTOpble K3-3a
XapakTepHOro Npocmnst OCTaTOYHOro HaNPSKEHUA oxaTna He ByayT pacnpoCTpaHATLCA Npuy
AanbHENLWMX LMKNax HarpyxeHus un (Mnv) npu JanbHenwem HebOonblIOM YBENUYEHUM
NpoBOHOM Harpy3kM B CBSI3W C TE€M, YTO BbICOKME OCTATOUHblE HamnpshKeHWUst cxaTus nog
NMOBEPXHOCTbIO OCTaHABNMBAIOT pas3BUTUE HEDOMbLUMX NOBEPXHOCTHBLIX TPELMH (CM. JIMHWIO
rpagMeHTHOWM Harpy3ku 2 Ha puc. 6.1).

Ocmamounoe nanpsaicenie pacmaicenus /
Yemanocmuan npounocms

I'pasimenTHas Harpyska (T.e. H3THO M KpydYeHHE)
1. VYeranocTtHasi npouHocTs — Ge3 obpazoBaHHs
BOJIOCHBIX TPETHH

2. HepacnpocTpaHsiiomasicst BOJOCHas TpeluHa
3. YeranocTHas IPOYHOCTh — YPOBSHB pasphiBa

a. YCTalocTHasl MPOYHOCTh (CyMMa OCTaTOYHOTO
HANPSUKCHUS H HCXO/IHOM YCTAIOCTHOM IPOYHOCTH
3aKaJIeHHOTO M OTIIYIIEHHOTO MaTepHaa)

b. OcrarouHoe HaNPsDKEHHE MOCIIE YSKAHKH

Paccmosanue
Om noeepxHocmit

Puc. 6.1.
Paboumne n octaTtouHble HaNpPsPKEHWS No4 MOBEPXHOCTLIO Nocrne YekaHku. MNpamele nuHum 1...3 o603HavatoT
BO3MOXHbIE IPagNeHTbl HAaNpPsbKeHUA, BbI3BAHHbIX Harpy3kom

Mpn yCTanoCTHbIX UCMbITAHMUSX MOMHOPA3MEPHOro KorieH4YaToro Bana 3tm Hebonblune
BOJIOCHbIE TPELUUHbI HE OOSMKHbI pacCMaTpuBaTbCsA Kak CNOCOOHbIE Bbi3BaTb paspyLUeHUe.
[ns onpegeneHns ypoBHS paspyLualoLmnX Harpy3okK creyeT yumTbliBaTbh TONbKO Te TPeLLMHbI,
KOTOpbI€ BbI3BaHbl YCTANOCTbIO U MPY 9TOM CMOCOBHbI NPUBECTM K pa3pyLUeHnto (Npu KOTOPbIX
HY)XHO MpekpawliaTb UCMbITaHME). DTO TaK Xe MPUMEHMMO K CIiy4atd YeKkaHkn MHAYKLUMOHHO-
3aKarneHHbIX rantenen.

B uenax yeBenunyeHus ycTarnoCTHOM MPOYHOCTM WHOYKUMOHHO-3aKaNeHHbIX rantenemn
KONeH4aTbiX BanioB WX MOXHO YEKaHUTb MOCne WMHAYKUMOHHOW 3akankm m oThnycka go
Heo6XxoOuMMON MOBEPXHOCTHOM TBepaocTu. B aTtom cnyyae MoxeT noTtpeboBaTtbes
Ha3HayeHve ycunusa yaapa npy YekaHke B 3aBMCMMOCTM OT TBEPLOCTM MOBEPXHOCTHOrO Cros,
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a He OT nNpedena npPoYHOCTM OCHOBHOrO mMartepuana. BnvsaHue Ha ycTanocTHYK MpPOYHOCTb
rantenen MHAYKUMOHHOW 3aKarku C nocrnenyowen YekaHkon onpeaensercd no pesynbratam
NCNbITaHUIN NOMHOPA3MEPHOro KoNleH4YaToro Bana.

6.1.1 NMpuMeHeHNe MMeELUXCA pe3ynbTaTOB K aHaNornyHbiM KoJeH4YaTbiM
Banam

CeeneHuns 06 n3aMeHeHUn yCTanoCTHOM NPOYHOCTH MPU UCNONb30BaHUM NOBEPXHOCTHOMO
YMNPOYHEHMS YEKAHKOM MOryT ObITb MCMNOMb30BaHbl NPU pacyeTe APYrMx KONeH4YaTbiX BanoB
npv yCrnoBun BbINOMHEHUA cnegyowmnx TpeboBaHuii:

pasmep Lapa, OTHECEHHbIV K paguycy ranteny Bana, JOIMKEeH oTnmnyaTbes He 6onee Yyem
Ha £10 % OT npoweaLwero UcnbITaHNe KoeH4yaToro Bana;

obnactb Bana, noABeprHyTasd MOBEPXHOCTHOMY  YMNPOYHEHWUO [OIMKkHA  ObiTb
9KBUBAsieHTHa aHanorMyHon obnacTu UcnbITaHHOro Bana, NMbo npeBbIWaTh ee;

yrnoBas NPOTSPKEHHOCTb KOHTypa rantenu, OTHECEHHas K paguycy rantenu, OOofmKHa
oTnuyatbca He Gonee 4Yem Ha +15 % OT Npoweawero MUcnbiTaHWe KOfleH4YaToro Bana u
AofKHa BbITb pacnonoxeHa Tak, YTobbl OXBaTbiBaTb 30HY KOHLEHTPAUMM HaNpPsHKEHU npu
paboTe gBuraTens;

NPUMEHSIETCA aHanorMyHbl MaTepuan ¢ y4eTOM KONMYeCcTBa NermpyoLLmnx a5ieMEHTOB U
npouecca TepMoobpaboTky;

CKOPOCTb Nogadyn WapoB AOMKHA HAX0OUTBCH B TOW Xe Nponopummu K paguycy;

ycunue, npunaraemoe K Lwapy, AOMKHO ObiTb NPONOpUMOHanbHO TBEPAOCTN MCXOOHOMO
MaTepuana (ecnv TBEpAOCTU pasnuyatoTcs);

ycunue, npunaraemMoe K wapy, OSMKHO 6bITb MPONOpLUMOHanbHO KBagpaTty ero paguyca.

6.2 XornogHaa obkaTka

YcTanoctHas NpPOYHOCTb MOXEeT ObiTb onpegeneHa npyv NpoOBEAEHWMM UCMbITaHWUIA
NMOMIHOPa3MEpPHOro  KOMEeH4YaToro Bana WM  3MAUPUYECKMMW  MeTodamK, €Criv  OHWU
obecneymBatoT 6onbLUYIO KOHCEPBATUBHOCTbL. ECnn nccnegyrotca n narnbHas, n KpyTunbHas
yCTanocTHast MPOYHOCTb, U OKa3bIBAETCS, YTO UX COOTHOLUEHWe oTnuyaeTcs oT V3, To
npumeHeHune kputepusa oH Mmnseca cnegyeT UCKNIOYUTD.

Ecnn wuccnepyetca TonbkO M3rMbHasi ycTtanocTHas MPOYHOCTb, TO  KPYTUIbHYHO
YCTanoCTHY MPOYHOCTb HYXHO OLleHMBaTb KOHcepBaTMBHO. Ecnu uarnbHas yctanocTtHas
NMPOYHOCTb OKa3biBaeTcs Ha X% BblLLEe YyCTANOCTHOM NPOYHOCTM HEYNPOYHEHHOrO MaTepuana,
TO KPYTUNbHYIO YCTaNOCTHYO MPOYHOCTb crieayeT npuHMMaTtb He BGonee 4yem Ha 2/3 oT x%
BblLLE TAaKOBOM Y HEYNPOYHEHHOro Matepuana.

6.2.1 NMpuMeHeHNe MMELUXCA pe3ysibTaTOB K aHaNoOrnyHbiM KOJleH4YaTbiM
Banam

CeeneHuns 06 naMeHeHun yCTanoCTHOM NPOYHOCTH MPU NCNOMb30BaHMM NOBEPXHOCTHOMO
YAPOYHEHMS XONoAHOW OBkaTkoW MOryT OblTb MCMOMNb30OBaHblI MpPU  pacyeTe Apyrux
KoneH4aTbIX BanoB Npu YCroBUKU BbINONIHEHWSI CeayoLwmx TpeboBaHui:

obnactb Bana, nogBeprHytTas MNOBEPXHOCTHOMY  YMNPOYHEHW0 [OImkHa  ObiTb
9KBMBAsIEHTHA aHanorMyHom obnacTu UcnbITaHHOro Bana, NMMbo NpeBbILWaTh €€;

yrnoBasi NPOTSPKEHHOCTb KOHTypa ranTenu, OTHECEHHas K paauycy rantenu, OofmkHa
oTnuyatbca He 6onee 4Yem Ha +15 % OT Npoweawero MUcnbiTaHWe KOrieH4YaToro Bana u
AOMKHa BbITb pacnonoXxeHa Tak, YToObl OXBaTbiBaTb 30HY KOHLEHTPALUMM HAaNPSHKEHU Npu
paboTe gBuraTens;

NPUMEHSIETCA aHanorMyHbl MaTepuan ¢ y4eTOM KONMYeCcTBa NernpyoLLnx a5ieMEHTOB U
npouecca TepmMmoobpaboTku;

ycunue, npunaraemMoe K porivky, OOJPKHO paccuyMTbiBaTbCs Tak, 4ToObl o6ecneunTb kak
MUHUMYM Takyl0 >X€ OTHOCUTENbHYK (T.e. OTHECEHHY K paguycy rantenu) rnyouHy
00paboTku.
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TMPUTIOXKEHWE VI

PYKOBOACTBO NO PACHETY KO®®ULIEHTOB KOHLIEHTPALIUN HANPSXXEHUA B
KPAAX MACIIAHbLIX OTBEPCTUWN KOJIEHYATbLIX BAJIOB NP NOMOLLUN METOOA
KOHEYHbIX 3JIEMEHTOB

CopepxaHue

1. O0Lwme nonoxxeHus

2. TpeboBaHUs K Mmogenu

2.1 PexomeHgauuun onsi aNeMeHTHON CeTKU

2.2 Matepuan

2.3  KpuTepumn ka4yecTBa 35IEMEHTHON CETKU

2.3.1 KpuTepui rnaBHbIX Hanps>KeHun

2.3.2 Kputepuin ocpegHeHHOCTU/HEOCPEAHEHHOCTN HaNPsSHXKEHNN
3. Criyyam Harpysku 1 oLeHKa YPOBHS HAanpsXKeHni
3.1 Kpy4eHne

3.2 W3rmnb
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1. OBLUUE NOJTIOXKEHUA

Llenbto gaHHOro aHanu3a sBnsieTcs onvcaHue NpyMeHeHUs — BMECTO aHanuTU4eCcKoro
pacyeTa — MeToda KOHeuYHbIX anemeHToB (MK3J) ans onpegeneHnsa KoapuumneHToB
KOHUeHTpauun HanpskeHun (KKH) B kpasx macrsHbiX OTBepCTUA. AHanUTUYeCKUin MeTonq,
OCHOBbIBAETCHA Ha AMNUPUYECKNX POPMYMax, NONyYEeHHbIX N3 pe3yrbTaToB TEH30METPUM UNu
NONAPU3aLNOHHO-OMNTUYECKNX U3MEPEHUI PasfMYHOro Kpyrrnoro npokarta. Mcnonb3oBaHue
aTUX bopMyn 3a npegenamm nx NPUMEHNMOCTI MO NOBOMyY 13 NapaMeTpPOB MOXET NPUBECTU
K owmbkam 1 B TOM, 1 B pPYromM HanpasneHnn, No3ToOMy pekoMeHayeTca ucnonb3osatb MKO.

KKH, paccuMTaHHbln B COOTBETCTBMM C TMOSOXKEHUSAMM HACTOALLEro [OOKYMEHTA,
onpefensaeTca Kak OTHOLIEHWe HanpsKeHun, paccdmtaHHelx MK3S, K HOMMHanbHbIM
HanpsKeHUAM, paccYnTaHHbIM aHaNUTUYECKUM METOAOM.

Mpn wucnonb3oBaHMM MeToda AN NpPOBedEeHWss pacdeToB B COOTBETCTBUM C
TpeboBaHMaAMM [NaBbl 2.4 HacTosWen 4acTu, crneayeT BbIMOMHATb pacyeT rNaBHbIX
HanpsKeHUN.

AHann3a OOMKEH nNPOBOAUTLCA B paMKax JIMHENHO-YMPYroM KOHEYHO-3M1IEMEHTHOM
MOZEenu; BO BCEX Cry4yasxX HarpyxeHus cnegyeT nMNPUMEHATb €AMHUYHBbIE Harpysku
COOTBETCTBYIOLLEN BEMNYMHDI.

PekomeHaoyeTcss NpoBepsATb  3NIEMEHTHYH  TOYHOCTb  MCMOSIb3yEMOrO0  KOHEYHO-
3NeMEeHTHOro pellatens, Hanpumep, NocpeacTBOM MOAENUPOBaHUSA NPOCTOM reoMeTpumn C
nocrneayrowmMm CpaBHEHUEM HamnpsbkeHWr, nosiydyeHHbiX u3 MKO, ¢ pesynbTatamu
aHanMTMYecKoro pacyera.

Bmecto MKO MOXeT Takke MCnonb30oBaTbCA METOA rPaHUYHbIX 3NIEMEHTOB.

2. TPEBOBAHUA K MOLESN

OcCHOBHble pekoMeHAaLmMn 1 AoNYyLEHNUS NPY NOCTPOEHUN KOHEYHO-31IEMEHTHOM MOAENu
npeacTaeneHbl B 2.1. 3akOHYeHHas KOHEYHO-3NeMeHTHasa Moaenb AOMMKHA COOTBETCTBOBATb
OZIHOMY U3 KpuTepues, NpeacTaBrieHHbIX B 2.3.

2.1 PekomMeHpauum ans aneMeHTHON CEeTKU

UTobbl 0bGecrnevnTb KavyecTBO CETKM, KOHEYHO-3MEMEHTHYK Moferb AN OLEHKU
KO3MPULMEHTOB KOHLEHTpaUMn HanpsbkeHWn cnegyetr CcTpouTb B COOTBETCTBMM  CO
cneayrwmMmn pekoMeHgaunsamun:

MOZENb A0SMKHA ONUCbiBaTb OAWMH MOMHOLIEHHbIA KPUBOLLMM OT OCEBOW NMHUN OOHOrO
pamMoBOro NOALUUMNHUKA 0 OCEBOW NTMHUU cOCeqHEero paMoBOro NoALWNMHUKA.

B6n13un KpaeB NCNonb3yKTCA 9NeMEHTbI CrieayoLmxX TUMNOB:

10-y3noBble YeTbIpexrpaHHbIe 31EMEHTHI;

8-y3noBble WeCcTUrpaHHble 351IEMEHTHI;

20-y3noBble LWeCTUrpaHHble 3SIEMEHTHI.

B651M3un kpaeB MacnsHbIX OTBEPCTUI UCMONBL3YIOTCA CReaytoLmne XxapakTepUCTUKN CETKU:

MaKkcMMarsbHbIA pasMmep anemMeHTa a = r/4 NoO BCeW rantenu Kpas U B HarnpasfieHuu
MacnsiHOro OTBepPCTUS (B Criyyae Ucnonb3oBaHus 8-y3noBbiX LWECTUTPAHHBIX 31IEMEHTOB OHU
OOJMKHbI ObITh eLe MeHbLLEro pasMmepa A5s COOTBETCTBUS KpUTEPUAM KaveCTBa NeMEHTHOM
CeTKn).

PekomeHayemble pa3mepbl 31eMEHTOB B HanpasneHuy rnybuHbl rantenu:

TONLWUWHA NePBOro Crnosi paBHa pa3mMepy drneMeHTa a;

TOMLWMHA BTOPOro Cnos paBHa pasmepy anemMeHTa 2a;

TOMLWWMHA TPETLEro Crog paBHa pasMepy anemeHTa 3a.

Kak npaBuwno, ocTanbHasi 4acTb KpuBOowwMna [OMKHa obecnevvBaTb YUCIEHHYHO
YCTOMYMBOCTb peLuaTens.

CeprieHnsa n oTBepcTus, npegHasHayeHHble A1 obreryeHns KOHCTpyKuun, criegyet
MoZenupoBaTsb.
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MpumMeHeHne nogmoaenen gonyckaeTcs npyu cobnogeHnn TpeboBaHM NPUMEHSEMOro
nporpaMmmMHoro obecneuveHusi.

2.2 MaTepuan

B rnaBe 2.4 HacTosiLEN YacTn HE paccMaTpuBaloTCsl TakMe CBOMCTBa MaTtepuarnos, Kak
moaynb HOHra (E) n koadbduumeHT lyaccoHa (v). Ons aHanuza MKO atu napametpbl
MaTtepuana HeobxoanMbl, MOCKOSbKY CHavana paccyntbiBaeTcs ynpyrme gedgopmaumm, a ns
HMX Yyepe3 moaynb KOHra n koadpdurumeHT MNMyaccoHa paccunTbiBalOTCA HanpsbkeHusa. Cneayet
ucrnonb3oBaTb [OOCTOBEPHbIE 3HAYEHWs1 CBOWCTB MartepuanoB, nmbo B3ATble U3
OOKyMeHTaumn, nnbo n3MepeHHbIe Ha NpeacTaBMTENbHbLIX 0Opa3suax MaTepmaros.

[nsa cTanu pekoMeHayoTcs crieaytowme 3HaveHus: E = 2,05x10° MMa n v = 0,3.

2.3 Kputepun kauectBa 3ayieMeHTHOMN CETKMN

Ecnn  wucnonbdyemasi 3neMeHTHass ceTka He COOTBETCTBYET HM OOHOMY 13
HWKEYKa3aHHbIX KpUTEPUEB A5 onpeneneHns ko3 dUUNEHTOB KOHLEHTPaL MM HaNPs>KeHNI
B uccnegyemon obnactu, JosmkeH ObiTb NpOBEAEH MOBTOPHbLINA pacyeT C UCNONb30BaHNEM
Oornee Menkown CeTKu.

231 Kputepuin rmaBHbIX HanpsiKeHUmn

KayecTBO ceTkn OOMKHO ObITb MOATBEPXKOAEHO NMOCPEOCTBOM MPOBEPKM COCTaBMSAOLLEN
HaNpsPKeHNs, HOpMaribHOM K MNOBEPXHOCTM paguyca Kpas macnsiHoro oTsepctus. [lpwu
rMaBHbIX HANPSPKEHUNAX g, g, U a3 AOMMKHO BbINOMHATLCS crieaytollee TpeboBaHue:

min(|ay |, |03|, |o3]) < 0,03 - max(|ay|, |02, |o3])

2.3.2 Kputepuin ocpegHeHHOCTU/HEOCPEAHEHHOCTU HaNpsXXeHUn

Kputepun  ocpegHEeHHOCTU/HEOCPEeQHEHHOCTN  HanpshkKeHWM  OCHOBLIBAETCS  Ha
OTCNeXvBaHUM HEOQHOPOAHOCTEN B HAMPSKEHUSIX, onpeaensaemMbiX Ha afieMeHTax rantenm
npu pacyete KKH:

HeoCpedHEHHbIE Y3roBble HanpshKeHWsi, pacCYMTbiBAaeMble Ha KaXXAOM 3feMeHTe,
CO€QVHEHHOM C TEM WX MHbIM Y3M0M, OOSMKHbI OTNMYaTbca MeHee 4eM Ha 5 % ot 100 %
OCpeLHEHHOro y3r0oBOro HanpshKeHs Ha 3TOM yarne B uccriegyemon obnactu.

3. CITYYAN HATPY3KN N OLIEHKA YPOBHSA HANPS)XXEHUA

Mpn onpegeneHnn KKH B3ameH aHanutudeckoro cnocoba, onucbiBaemoro B 2.4
HacToAWeEeNn 4YacTu, pacdeTbl AOMKHbI ObiTb BbINOMHEHbI ANS HWXEeCneaylLwmx Ccryvyaes
Harpy>XeHusl.

3.1 Kpy4yeHue

KoHCTpyKums nogsepraetcsa BO3AEeNCTBUIO YNCTbIM KpydeHreMm. [edopmaunsa TopuesblxX
NOBEPXHOCTEN MOAEN NoaaBnsieTCA.

KpyTawmn MOMEHT npunaraeTcs K LeHTpanbHOMY Y3y Ha OCU KorleH4YaToro sana. 91oT
y3en paboTaeT kak rnaBHbIA y3en C LWeCTbl CTeneHsMN CBOBOAbl M XXECTKO COeOUHEH C
ocCTarbHbIMY Y3MaMn TOPLEBOW NOBEPXHOCTMW.

Takue rpaHuUYHbIE YCIOBUSA U YCNOBUA HarpyXeHnsa npuMeHnMbl Kak aAns psgHbiX, Tak n
V-00pasHbix gBuratenen.

Ha Bcex y3nax Ha Kpal MacrisiHoro oTBepCTUS MOMyyveHbl rMaBHble HanpskeHus, U3
KOTOpbIX B3ATO MakcumaribHoe 3HauyeHue AN nocnejyroulero pacyeta koaddpuumeHTa
KOHLIEHTpaLUUN HanpshKeHWiA:

_ max(|oy.lo2].l05])

N

roe HOMWHanNbHOE KPYTUNBHOE HanpsikeHwe ty Ha LaTyHHOW Luerke onpefeneHo
no 2.4.5.1 HacTosiLen YacTn Npu KpyTawem momeHTe T
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3.2 N3rnb
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Takue rpaHn4YHbIe YCIOBUSI M YCNOBUS HarpyXeHns NpUMEeHnMbI Kak ans psagHbixX, Tak v
V-06pasHbix guratenen.

Ha Bcex y3nax Ha Kpaw MacrsiHoro OTBEPCTUSI MOSyYeHbl FMaBHble HanpsKeHus, 13
KOTOPbIX B3ATO MakcumarnbHOe 3HavyeHne ansa nocnegyouwero pacyeta KKH:

_ max(|o4|,|o2],|03])

14:}

ON

roe HoMuHarnbHOe M3rMbHoe HanNpsPKEHWE gy Ha LWAaTYHHOW LWeWKe onpedeneHo no 2.4.4.2
rnaebl 2.4 HaCTOSILLEN YacTU NpU 3rmbatoLLeM MOMEHTE M:

oy = M/W,
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3 NAPOBbIE TYPBUHbI

3.1 OBLUME NONOXKEHUA

3.1.1 MaBHbI Typbo3ybUaThIi arperat gomkeH obecnednBaTb peBepc C NOSHOro
nepegHero xoga MpU pPacYeTHOM MOLLHOCTM Ha 3adHUA XxoO W peBepc B obpaTHOM
HanpaBneHnn ¢ NPMMEHEHNEM KOHTpRapa.

3.1.2 TypboarperaTbl, NpeaHas3Ha4YeHHble ANs1 UCNOMNb30BaHMSA B Cy40BbIX CUMOBbIX
yCTaHOBKax B KayecTBe rMnaBHbIX, JOIPKHbI OTBeYaTb Takke TpeboBaHuam 2.1 4vactn VI
«MexaHun4yeckune ycTaHOBKN».

Ha cymax c MHoroBanbHbiMM YCTaHOBKaMuM nNpu BUHTaX (PUKCMPOBAHHOIO Luara
Typboarperar kaxgoro Bana LOSmKeH umeTb TypOuHy 3agHero xoaa.

3.1.3 TypOvHbl  BCnoMoraTtesibHbIX MEXaHW3MOB [OOJDKHbl  3anyckatbcsi  6e3
npeaBapuTENbHOMO NporpeBsa.
3.14 Ha OOHOBMHTOBLIX Cydax C MHOFOKOPMYyCHbIMM TypOuHamun LOMKHbl ObiTb

NpUHATBI Mepbl Ana obecnevyeHns GesonacHon paboTbl NMpY MEPeKkpbITUM nogayn napa K
nobomy 13 kopnycos. [Ing 3aTon Lenv nap MoXeT HenocpeacTBEHHO NoAaBaTbCA Ha TYpOUHY
HW3KOro AaBreHus, a TypbuHbl BbICOKOrO MUNn CpeaHero AaBneHnss MoryT HenocpeacTBeHHO
OTBOOMTb Nap Ha KOHAeHcaTop.

Mpun 3TOM AOMKHBI NpegycMaTpmBaThCs Haanexawme yCTporucTBa U OpraHbl yrnpasneHus
Ans paboTbl B yKkasaHHbIX YCMOBMSX C TeM, YTOObl OaBrneHve u TemnepaTtypa napa He
npesbicunu 6e3onacHbIX 3Ha4YeHUn ansa TypbuHbl U KOHAEHcaTopa.

Bce Tpybonposogbl M knanaHbl 3TUX YCTPOMCTB OOSMKHbI OblTb NErKog4oCTyMnHbIMU U
COOTBETCTBYKOWMM 006pa3omM MapkupoBaHbl. [0 XO[4OBbIX WCNbITAHUA [OIMKHbI ObITh
npovsBedeHbl NpeaBapuTenbHble UCMNbITaHUA 00O0pyAOBaHWS MNpPUM  BCEX BO3MOXHbIX
KOMOMHaLMAX COCTOSIHUI yKa3aHHbIX KnanaHoB 1 TpybonpoBoaoB.

[ormkHbl 6bITb ONpeaeneHbl AonyckaeMble MOLLHOCTU M CKOPOCTM Mpu BbIBOAE U3 paboThbl
nobon n3 TypbuH; cooTBETCTBYIOWAA MHAOPMaUMs OOMKHA HaxoanTbCca Ha 6opTy cyaHa.
[omkHa OblTb Npou3BedeHa OLEeHKa BIIMSHUA YKa3aHHbIX BapuaHTOB paboTbl TypOUH Ha
LEHTPOBKY BarnoB U Ha HarpyxeHue 3yb4atbix nepeagau.
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3.2 POTOP

3.2.1 Pacyer petanenm poTtopa Ha MPOYHOCTb [AOIMKEH MNPOM3BOANTLCA Ha
MakCUMarnbHyl0 MOLLHOCTb, a TaKkKe Ha MWHble BO3MOXHbIE€ Harpy3kM, MNpu KOTOPbIX
HaNPsPKEHNA MOryT AOCTUraTb MakCUMarnbHOMO 3Ha4YEHMS.

Kpome Toro, gormkeH npon3BoanTbCs NPOBEPOYHbBIA pacyeT HaMpsPKeHUs1 B pOTOpe U ero
JeTansx npy 4yactoTe BpalleHus, NpeBbILwatoLLen MakcumanbHyto Ha 20 %.

3.2.2 Kputnyeckas 4vactoTa BpalleHMsi poTopa OOSMKHA MNPEBbIWATb PaCYETHYHO
4acTOTY BpaLleHusl, COOTBETCTBYHOLLYIO pacHeTHON MOLLHOCTU, He MeHee YeM Ha 20 %.

CHWKEHNEe KpUTUYECKOW 4acTOTbl BpaLlleHUs MOXET ObiTb OOMyLWEeHO Npu ycroBum
npeAacTaBneHnsa AoKkasaTenbCTB HAAEXHOCTN paboTbl TYpOMHbLI Ha BCEX AKCMyaTauMOHHbIX

pexumax.
3.2.3 [na kaxxgoro BHOBb CMPOEKTUpOBaAHHOIO obrionatbiBaHus TpebyeTca pacyet
Ha BMOpauuio 1 nocrneayoLlasi onbiTHas NPOBEPKA ero BUOPALMOHHOM XapaKTEPUCTUKN.
3.24 KoHCTpyKuMsi 3aMka fnonaToKk CO CbEeMHOW 4acTblo LLEeKU Agucka u gpyruve
nogoOHLIE KOHCTPYKLUWUK, Bbi3blBalOWME 3HAYMTENBHOE MECTHOe ocrnabneHue obopa, He
OOMNyCKaTCA.
3.25 Potopbl TypbuHbl B OKOHYaTenbHO COOpaHHOM BMAE [OOSMKHbI  ObITb

AMHAMUYECKM YypaBHOBeLLEHbl Ha 6anaHCMpOBOYHOW MallMHEe C  YyBCTBMTENIbHOCTbHO,
COOTBETCTBYHOLLEN pasmepam U Macce poTopa.
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3.3 KOPIYyC

3.3.1 B cranbHbIX nuTbiX Kopnycax TypOuH JonyckaeTcs npuBapka OTAeNbHbIX
NUTBIX YacTen 1 naTpybKoB NS NPUCOeANHEHNS pecnBepoB, TPYO 1 apmaTypsbl.

3.3.2 Maponoasoaswuin natpybok TypOuHbl 3agHEro xoaa He OOMKEH ObiTb XKECTKO
CBS3aH C BHELLUHMM KOPMYyCOM TYpPOUHbI.

3.3.3 lNpuMeHeHre Npoknagok Mexay naHuamMmm ropnsoHTanbHbIX U BEPTUKANbHbIX
pa3beMoB TYpOUH He fonycKaeTcs; B LeNAxX YNOTHEHNS pa3peLuaeTcs NOKPbIBaTb NIIOCKOCTH
pa3beMoB rpaduMToBbIMM OBMa3skamu.

3.34 Ounadparmbl, 3akpenneHHble B Kopnyce TypOMHbI, OOMKHbI  UMETb
BO3MOXXHOCTb TEMMOBOro pacluMpeHns B pagmansHOM HanpasfeHuun B npegenax gonycTumMon
pacueHTPOBKM.

3.35 PacyeTt gnadparmbl SOSMKEH NPON3BOANTLCSA HA HarpysKy, COOTBETCTBYHOLLYIO
MakcumanbHOMy nepenagy AaBneHus B cTyneHn. Paktnyeckmi npornb gnadparmbl 4OMKEH
OblTb MeHblie npornba, NpyM KOTOPOM BO3MOXHbI 3a4eBaHMA 3a OWUCK WX YNNOTHEHUSA
anadparmol.

3.3.6 B «kopnyce TypOMHbI HMW3KOrO [OaBEHMS OOSDKHbI MNpedycmaTpuBaTbCs
rOpnoBuWHbI A1 ocMOTpa obronaTtbiBaHWsi MOCNEAHUX CTyNeHen. Y TypOuH CO BCTPOEHHbIMM
KOoHOeHcaTopaMun OOMKHbI npegycMaTpuBaTbCA FOPrioBUMHbLI ANA OCMOTpa BEpXHUX pALoB
TPyOOK 1, MO BO3MOXHOCTU, AN AOCTyNa BHYTPb KOHOAEHcaTopa.

3.3.7 KoHCTpyKumst TYypOUMHbI AOMKHA A0MycKaTb NOABEM KpbILLEK NOALMNHUKOB 6e3
pa3bopkn kopnyca TypOuMHbI W KOHLEBbIX YacTel YNIOTHUTENbHbIX YCTPOMCTB W
TpybonpoBoaoB.
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3.4 noAgLnnHUK

34.1 Y rnaBHbiX TYpPOWH [OMMKHbI MPUMEHATHCS MOALUMMHUKA CKOMbXEeHus. B
TypOuHax, NPOEKTUPYEMbIX Ha ObICTPbIA NYCK U3 XONMOAHOrO COCTOSAHMS, PEKOMEHOYeTCs
NpUMeEHeHMEe NOALLMMNHNKOB C CaMOYyCTaHaBMBAKOLWMUMUCS BKNaablLLaMM.

3.4.2 YnopHble MOALWMNHUKA NaBHbIX TYpOWH [OMMKHbI OblTb, Kak MpaBuIo,
ogHorpebeHyaTble. [lpuMeHeHne NOALWMMHMUKOB OPYIMX KOHCTPYKLMA OMMKHO OblTb 00400peHO
Peructpom.

MoAawwnnHmKkKn, HarpyXeHHble gaeBneHnem 6onee 2 Mlla, pekomeHayeTcs obopynoBathb
NOBOPOTHbIMW OBOMMaMm WM YCTPOMCTBaMM L7 aBTOMATUYECKOrO BblpaBHMBAHMS
JaBrneHns Ha CerMeHThl.

343 TonwmHa aHTUPPUKLMNOHHOIO CNOSA CErMEeHTOB YNOPHOIo NOALIMIMHUKA A0SMKHA
OblTb MEHbLUE MMHMMANbHOIO OCEBOr0 3a3opa B MPOTOMHOM YacTu TypOWHbLI, HO He
MeHee 1 MMm.
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3.5 CUCTEMbI OTCOCA, YIIJNTIOTHEHUA U NPOOYBAHUA

3.5.1 MnaBHble TypboarperaTbl AOMKHbI UMETb CUCTEMY OTCOCA Napa U YNnoTHEeHNUS
HapPYXHbIX YNIOTHUTENbHbLIX YCTPONCTB C aBTOMATUYECKUM perynmpoBaHWeM [aBrieHus
YNIIOTHAOLWEro napa.

[MomMumMo aBTOMaTUYECKOro AOSMKHO NpeaycMaTpmBaTbCs pyvHOe ynpaBneHne cucTemMon
oTcoca U ynroTHeHWs napa.

3.5.2 Kaxpas TypbuHa gomkHa uMMeTb cucTemy npoayBaHus, obecneymBartoLlyro
NnosfHoe yaaneHvne KoHaeHcaTta M3 BCcex CTyneHen 1 nonocten TypouHbl.

Cuctema npoayBaHus OofmKHaA BblTb Tak yCcTpoeHa, Y4Tobbl UCKIYanacb BO3MOXHOCTb
NoCTynneHnst KoHaeHcarta B HepaboTatowwme TypOurHbI.
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3.6 YNNIPABJIEHUE, 3ALLUTA U PEINYIIMPOBAHUE

3.6.1 Kaxabii rnmaBHbin TypboarperaT AOMKEH UMETb MaHEBPOBOE YCTPOWCTBO,
npeaHasHavyeHHoe ANs ynpaBreHnsa 1 MaHEBPUPOBaHWSI.

MpuBOAbI yNpaBneHnsa MaHeBPOBLIMY KnanaHamu TypGoarperata MowHocTblo 7500 kBT
n 6onee AomMKHbl BbITb MEXaHU3NPOBaHbI; NPV 3TOM cnegyeT npegycmaTpvsaTb aBapunHoe
py4HOE ynpasreHue KnanaHamu.

3.6.2 Bpemss nepeknagku opraHoB ynpaBfeHWs MaHeBPOBOro YCTPOWCTBA
Typboarperata 13 NonoXeHUs NOMHOro NepegHero xo4a cygHa Ha NonHbIA 3agHU Xo4 unn B
obpaTHOM HanpasfeHnn He 4OSMKHO npeBbiwaTh 15 C.

KOHCTpyKUMS  MaHeBpPOBOro  YCTPOMCTBA  JOMMKHA  UCKNOYaTb  BO3MOXHOCTb
OLHOBpPEMEHHON Nodayun napa k TypbuHe nepegHero u kK TypbuHe 3agHero xoaa.

3.6.3 MmaBHble W1 BcnomMmoratenbHble TypOuHbl OOMKHbI ObiTb  0OOpPYOOBaHbI
npeaenbHbIMU  BbIKMOYaTENAMKW,  BO3OENCTBYWOWMMW  Ha  aBTomat  ©e3onacHocTu
(6bicTpO3anopHbIA KnanaH), aBToMaTU4YeCKM NpekpaLlawmn ocTyn napa B TypOuHy npu
NPEeBbILEHNN POTOPOM YacTOTbl BpaLleHWsl, COOTBETCTBYIOLWEN MaKCUManbHOW MOLLHOCTH
Ha 15 %.

BbicTpo3anopHbI  KnanaH  [OMMKEeH  3aKkpbiBaTbCs  OT AENCTBUSI  NpeaenibHoro
BbIKNOYaTENS, HENOCPEACTBEHHO COEAMHEHHOrO C Barniom TypbuHbl. B kayecTBe npeaenbHOro
BbIKNOYATENS MOXET ObiTb NPUMEHEH MacnsHbIA BbiKOYaTeNb, MNOMyYalowmin UMMIynbe
OT UmMnennepa, MMeoLLLEro HENOCPEACTBEHHbIV NPUBOA OT Bana TypOuHbI.

Y  MHOrokopnycHbix  TypboarperaTtoB  npedesbHbli  BblKIOYaTeNnb  OOSMKEH
yCTaHaBNMBaTbCSA Ha Bany Kaxxgon TypOuHbI.

Typb6oarperatbl, NnpegHas3HavYeHHble ANS UCNOMNb30BaHWSA B YCTAaHOBKaX, BKIHOYAOWMX B
cebsi peBepCMBHbIN peaykTop, BUHT perynupyemoro Liara wnuM apyrme YCTPOWCTBA,
pasobuwatowme TypObMHY OT BanonpoBoda, B LOMNOMIHEHME K NpeaenbHOMY BbIKMOYaTento
OOJMKHbI UMETb PErynaTop CKOPOCTWU, OrpaHMYMBalOLLMA YacTOTy BpaweHus TypOuHbl npu
N3MEHEeHMM Harpy3k1 4O BBOAA B AeNCTBME NPeAENnbHOro BbiKNtoyaTens.

Perynatopbl CKOPOCTH TypboreHepaTopoB OOJDKHbI oTBevaTb
TpeboBaHusam 2.11.3 —2.11.7.
3.6.4 Y kaxxgom TypOuHbl AOMKHO NpeaycMaTpuBaTbCa YCTPOMUCTBO ANs SKCTPEHHOIo

npekpalieHnst nogaym napa B TypouHy, MrHOBEHHO 3akpbiBatoLlee 6bICTPO3anopHbIN KranaH
BO3ENCTBMEM PYKMU.

Y rnaBHoro Typboarperara 3T0 YCTPOMCTBO AOSMKHO NMPUBOANTBCA B AENCTBUE U3 OBYX
MECT, PacnosioKeHHbIX Ha OAHOWN N3 TypOUH 1 B NOCTY yrpaBneHus.

Y BcnomoratenbHbiX TypboarperatoB 3TO YCTPOWCTBO AOMKHO HAXoguTbCs PSAOM C
npeaenbHbIM BblKNoYaTeNnem.

3.6.5 MaponpoBoa Mexay MaHEBPOBLIM YCTPOMCTBOM M COMNOBON KOPOBKOWM LOMMKEH
UMETb MO BO3MOXHOCTM Manblihi 06beM NSt UCKMOYEHUS HE4OMYCTUMOro pasroHa TypOuWHbI
npv aBapunHOM 3aKpbITUN BbICTPO3anopHOro KnanaHa.

3.6.6 B TypbuHax ¢ otbopom napa Ha wmaructpanax otbopa OOMKHbI
yCTaHaBNMBaTbCA HEBO3BPATHO-3aMOpHbIE KManaHbl, aBTOMaTUYECKM 3aKpblBaloLMecs
OLHOBPEMEHHO C 3aKpblTeM BbICTPO3anopHOro Knanaxa.

Ecnu otpaboTaHHbIn nap OT BCnoMoraTenbHbIX CUCTEM NOABOANTCS K TYypOMHaM rnaBHbIX
TypboarperatoB, BMyCK €ro [[OMKEH npekpawaTtbCs npu aBapunHOM cpabaTtbiBaHUn
ObICTPO3anopHOro Kranaxa.

3.6.7 MnaBHble Typboarperatbl U TypbuHbl TypOGOreHepaTopoB LOMKHbI WMETb
YCTPOMCTBA, aBTOMATUYECKM BO3OENCTBYKOLUME Ha  ObICTpO3anopHbIM  KhanaH W
npekpalyarome gocTyn napa B TypObuHy B cnyyasx:

.1 nageHus gaBneHnsa CMa3ovyHOro Macna B CUCTEME HUXE YCTAHOBEHHOMO 3aBOAOM-
cTpouTenew;

.2 TMOBbIWEHNS OaBfeHUss B KOHOEHcAToOpe CBEpX YCTAHOBIIEHHONO 3aBOOOM-
cTpouTenew;
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.3 npeaenbHoOro casura potopa nbown TypbuHbl rmaBHoro TypboarperaTa.

Y rnaBHbIx TypboarperaToB npekpalleHne nogadv napa TypbuHam nepegHero xoga npu
nageHun gaBneHus B CUCTEME CMa3Kku He AOSMKHO NpenaTcTBOBaThb nofade napa K TypbuHe
3agHero xoga.

3.6.8 [nsa 3awmTbl 0T HE4ONYCTUMOIO MOBbLILIEHWSI TeMNepaTypbl Macna B fitobom n3
NnoAawWunNHUKOB  rnaBHoro  Typboarperata crnegyeT  npegycmatpvsaTb  aBapUMHO-
npegynpeanTensHy0 curHanmnsaumio.

3.6.9 Ha BbixnonHbix natpybkax Bcex TypbuH [OMmKHbl yCTaHaBNMBATbLCA
npegoxpaHnUTenbHbIe KranaHbl NN paBHOLEHHOE UM YCTPONCTBO.

BbInyckHble OTBEPCTUSA NPefOXPaHUTENBHbIX KNanaHoB AOMKHbI OblTb BUAUMBIMU W, MPK
HeobXoaUMOCTU, UMETb OrpaXKaeHUS.

3.6.10 Ha noaBoae napa K knanaHam MaHeBpPOBOro YCTPOMCTBA UM Nogsoe napa K
TypOMHE BbICOKOro [aBneHuss nepegHero xoga WM TypbuHe 3agHero xoga LOMKHbI
yCTaHaBnNMBaTbCA NapoBble MUNbLTPbI HAAEXKHON KOHCTPYKLUUN.

3.6.11 maBHble Typboarperatbl OOMKHbI  00OpyAOBaTbCsl  aBTOMAaTUYECKUM
YCTPOWCTBOM MeAJSIEHHOro nposopayvvBaHuns. Heobxogumo npegycMoTpeTb OTKIHYeHue
aBTOMaTMYECKOro pexxmma npoBopadnBaHns C X040BOro MOCTUKA.
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3.7 KOHTPOJIbHO-U3SMEPUTEJIbHbIE NPUBOPbI

3.7.1 MocTbl ynpasneHus rnasHbIMU Typboarperatammn A0MmMKHbI BbITb 060pYA0BaHbI
npubopamu Ans 3MepeHus:

.1 yacToTbl BpaweHusa Bana TypObuHbl 1 BanonpoBoAa;

.2 [OaBneHus U TeMnepartypbl Napa 3a MaHEBPOBLIM KanaHoM, B COMIOBbIX KOpobkax
TYpObuH nepeaHero U 3agHero xoda, B Kamepe peryrnMpoBOYHON CTYMEeHW, B Marucrpansax
oT60opOB 1 B CUCTEME OTCOCAa U YNNIOTHEHWI;

.3 TemnepaTypbl oOTpaboTaBllero macna Kaxgoro noAwunHmka (npuMeHeHue
AVCTaHUMOHHBIX YKa3aTtenen TemnepaTypbl He UCKIoYaeT YyCTaHOBKU MECTHbIX Mpubopos);

4 pexumoB MOArOTOBKM K [MYCKY, PeBepcoB, NOAAEpXaHWs B TOTOBHOCTU W
npvBefeHnst B COCTOSAHNE ANUTENbHOW CTOSIHKM;

.5  pgaeneHusa macna Ha HanopHom TpybornpoBoae 3a macriooxnagurenem;

.6 Bakyyma B cootBeTcTBUM C 19.4.1.2 yacTn VIII «Cuctembl n Tpy6onposoabi».

3.7.2 "maBHble TypboarperaTbl, Kpome NpUBOPOB, ykadaHHbIX B 3.7.1, OMKHBI ObiTb
0bopynoBaHbi:

.1 npubopamu, KOHTPONUPYIOLLUMW MNOCTYNNIEHME Macna Ha KaXXAbl NOALLUMHUK;

.2 yCTpoWCTBaMM OS5 U3MEPEHMSA OCEBOrO MOSOXEHUS POTOPa;

.3 wTaTHbIMM YCTpOMCTBaMM ANs 3amepa M3Hoca 6enoro MeTtanna BKNagbllen K
CEerMeHTOB Ka)X0oro ornopHOro 1 ynopHOro NOALUMNHUKA;

4 ckobamu nnu gpyrummn npubopamum Ans NpOBEPKM NOMOXEHUS KaXaoro potopa B
BEPTUKarnbHON N FOPU3OHTarbHOWN MIOCKOCTAX;

.5 npubopamu, KOHTpPONWPYKOLMMK [aBNeHWe K TemnepaTtypy napa B YCNoOBUSAX
aBapUMHbLIX PEXMMOB NPW OTKMOYEHUU Ntoboro kopnyca TypOouHbI.

3.7.3 BcnomoratenebHble  TypboreHepatopbl  OOMMKHbI  OblTb  0OOpyAOBaHbI
npubopamm B cooTBeTCTBMM C 3.7.1.
3.74 Typboarperatbl OomkHbl ObiTb OOOpyOoOBaHbl CpeacTBamMuM  aBapuAHO-

npeaynpeanTernbHON CUrHanusauumn no cnegyrowmm napaMmeTpam:

no nageHuio AaBneHus macna B MacrsiHon cucteme;

MO NOBbLILLEHWIO TEMMEPATYpbl Macna Ha BbIXOAe U3 KaXOoro NoALNMHUKE;

No MOBbIWEHWIO AaBrieHnss Mmacna Ha Bxofe B Typboarperar;

Mo MOBbIWEHWIO AaBIeHNs1 B KOHAEHCaTope;

Nno 0CeBOMY CABUIy pOTOPOB.

MO NPEBbLILIEHNIO YPOBHEN BMOpaUMM Ha NoALMMNHMKaxX (C y4eTOM pekoMmeHaaumn
n3rotoBUTENS).

ouhwiNPF
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4 NMEPEOAYN, PASOBLUUTEJIbHbLIE U YIIPYTUE MYO®TbI

4.1 OBLUME MNOJNTOXEHUA

4.1.1 PeBepcuBHO-peykTOpHble 3yb4yaTtble nepegayun, npegHasHayeHHble aAns
NCNoNb30BaHWs B MMaBHOM NPUBOAE, OOMMKHbI Takke oTBeyaTb TpebosaHuam 2.1 yactu VI
«MexaHun4yeckune ycTaHOBKN».

41.2 HdeTtanun C OKpYyXHOM ckopocTblo OT S o 20 m/c JomkHbl noaBepraTbhbes
CTaTU4eCKON, a C OKPY>KHOW ckopocTbio 20 M/c n BGonee — gnHammyeckon GanaHCUMpOBKE.
To4YHOCTb AMHaMMYeckon GanaHCUPOBKM OIMKHA onpeaensaTbest No dhopMynam:

v = 24000/n gnsa v > 300 m/c; (4.1.2-1)
v =63000/n ana v = 20 m/c, (4.1.2-2)
roe vV —paccTtodHne Mexay LEeHTPOM TAXEeCTU n reomeTqueCKon OCbl0 BpalleHua getanu, MKM;

n  —y4acToTa BpalleHusl, MUHL;
v — OKpPY)XXHasi CKOpOCTb, M/C.

[ns npoMeXyTouYHbIX 3HAYEHUM OKPYXHOW ckopocTn B npegenax ot 20 go 300 m/c
BENUYMHA Vv onpenensieTcs NHTepnonsumnen.

XKecTtkne vactm coeguHUTENbHbIX MYdT AOSMKHbI GanaHCcMpoBaTbCA COBMECTHO C
aetansMmu, C KOTOPbIMWU OHM XXECTKO COeANHEHbI.

41.3 KoHCTpyKumMsi rmaBHbIX nepedady AorkHa obecneumBatb [OCTYN KO BCEM
nogLwnnHUKam.

Ha kopnycax nepegay JOfmMKHO ObITb 4OCTAaTOYHOE YMCMO FOPSIOBUH C NErKOCHEMHbIMMN
KpbILLUKaM1 ANsi BO3MOXHOCTU BHYTPEHHEro ocMoTpa.

PacnonoxeHue ropnosuH JomkHO obecneynBaTb BO3MOXHOCTb OCMOTpa 3yObeB No BCe
AJIMHE 1 NOALUMMHUKOB, HAXOOALWMXCA BHYTPU nepegaydn.

MpumeHeHne HacTodAwero TpeboBaHMA K nNnaHeTapHbIM nepegadaMm  LOMKHO
BbIMOMHATLCS HACKOMBKO 9TO NO3BOSISIET UX KOHCTPYKLMS.

414 Kopnyca nepegady [domkHbl  6biTb  060pyoOBaHbl  BEHTUMALMOHHLIMU
YCTpONCTBaMU.

BeHTuUnsaumoHHble TpyObl OOMKHbBI BbIBOAUTBCSA Ha BEPXHIOK OTKPbITYO nanydy wvnn B
MecTa, U3 KOTopbIx obecrneyeHa BbITSHKKA.

KOHUbI BEHTURAUMOHHBIX TPyO AOMKHbI ObiITb 06OpPyAOBaHbl NnamenpepbiBaloLen
apMaTypon M YCTpOeHbl Tak, Y4Tobbl UCKNOYanacb BO3MOXHOCTb NonagaHus BOAbl BHYTPb
nepegayu.

415 Ecnu rnaBHbIA YNOPHbIN NOALIMMHMK MOMELLEH B KOpryce nepenadn, HUKHAS
YyacTb Kopryca OSPKHA MMEeTb Haanexalume nogkpenneHus.
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4.2 3YBYATbIE NMEPEOAYU

42.1 O6wme TpeboBaHUA.

4.2.1.1 TpeboBaHus HACTOsILEN rMaBbl PacnpoOCTPaHSTCA Ha nepegayn 3ybuatble
UUNMHOPUYECKNE 3BOSNbBEHTHbIE C BHELUHMM M BHYTPEHHUM 3auensieHneMm, ¢ NpsMbIM, KOCbIM
UNWU LEBPOHHBIM PacnonoXeHnem 3y6beB N KOHUYeCKMe C NPsiMbIMU, TaHreHUManbHbIMU 1
KpyrosbiMu 3y6bsiMn, paboTatoLime Co CMa3Kou 1M NnpeaHasHavYeHHble Ans NCNonb30BaHMS Ha
cyaax pasfnuyHbIX TUMOB B COCTaBe:

NPONyNbCUMBHbIX YCTAHOBOK (rN1aBHble 3yb4yaTtblie nepegayn);

BCNoMOraTenbHbIX MEXaHNM3MOB (BCMOMoraTesnbHble 3ybyaTtbie nepegaudn).

OTnMm TpeboBaHMAM [OOSMKHbI OTBeYaTb 3yb4vaTble nepegayn C napanfienbHbiMU U
nepeceKkarLMMNCa 0CAMU PEAYKTOPOB U MyNbTUNIMKATOPOB NepebopHOro (Mnn psiaHoro) m
nnaHeTapHOro TWUMOB, WCMOMb3YEMbIX B pPasfuYHbiX BapuaHTax KOMMOHOBOK OAHO- WU
MHOrOMaLLMHHbIX arperatoB C nobObiM BMOOM ABuratens, a Takke B NpuBoAax CyOoBbiX
BCMOMOraTesbHbIX MEXaHU3MOB.

O6bem TpeboBaHWM K KOHCTPYKLMM [MaBHbIX 3y04yaTbiX nepegad c nepenaBaemMon
MaKkCMMarbHON ONMTENbHON MOLWHOCTLIO MeHee 220 kBT 1 BcnomoraTtenbHbIX 3y64aTbix
nepegady c nepepaBaemMon MowHoCcTblo MeHee 110 kBT moxeT OblTb yMeEHbLUEH Mo
cornacosaHuto ¢ Pernctpom.

4.2.1.2 TnaHeTapHble Nepefayn OOSMKHbI UMETb YpaBHUTESNbHbIE YCTpoWmcTBa. B
nepegayax c YMcroMm catennuToB b6onbLue Tpex 0604 BEHUA annuukna SOMKEH BbINOMHATLCA
noaaTnvebIM B paananbHOM HanpaBneHuu.

4.2.2 3yb6uartble Koneca.

4.2.2.1 llectepHn rnaBHbIX 3ybuaTbiX nepegad criegyeT  U3roToBAATb U3
nerMpoBaHHOW CcTann C BpPeMeHHbIM conpoTueneHnem ot 620 Mila wn Bbiwe. [On4a
BCMoOMorarernbHblX 3ybyaTtbix nepegay onyCTUMO NMPUMEHEHUE KOHCTPYKLMOHHBLIX CTanen ¢
bonee HU3KMMU PU3NKO-MEXAHUYECKMMUN XapaKTepPUCTUKaMK, a TakkKe 4YyryHoB, OpOH3 wu
HemeTanIM4yeckmx MaTepuasnos.

4.2.2.2 TeeppocTb matepuana 3yObeB LWIECTEPHM [OIMKHA ObiTb Bbille TBEPAOCTU
mMaTepuana 3ybbeB Koneca He MeHee, YeM Ha 15 %. 31o TpeboBaHMe He pacnpocTpaHsaeTcs
Ha nepegayun ¢ ynpo4YHEHHOW NOBEPXHOCTbLIO 3yBGyaThbix kKonec (LemMeHTaums, a3oTupoBaHue,
NMOBEPXHOCTHaA 3aKanka u T. n.).

4.2.2.3 Paanyc KpuBn3Hbl NEPEXOAHON KPMBON 3yObeB AOMKeH BbiTb He MeHee 0,3m,,.

4.2.2.4 TpoyHOCTb 3y6beB W OPYrMx ANEMEHTOB LIECTEPEH M Konec AorkHa ObiTb
noaTBepXxaeHa pacyetoMm. [poBepoyHble pacyeTbl 3yObeB KOMEC N0 OCHOBHbIM KpUTEPUSAM
paboTocnocoOHOCTM (HA KOHTaKTHYH BbIHOCIMBOCTb MOBEPXHOCTHOIO CfOsi U Ha
BbIHOCMMBOCTb NPWU M3rnbe) n Ha rnyoGuHHYI0 NPOYHOCTL (ANA KPYNHOMOAYMbHbLIX KOMec C
XUMUKO-TEpMUYECKON 0bpaboTKon) SOMmKHbI 6asmpoBaTbCs Ha TpeboBaHMSIX HACTOALLErO
pasgena. B oTgenbHbIX criydyasx Mpu BbICOKMX Harpyskax WM CKOPOCTAX MOXeT OblTb
3aTpeboBaH pacyeT 3yObeB Ha 3aegaHue.

[nsa nepenay 60MbLLON MOLLHOCTW, Nepeaayd, UMEIOLLMX OKPYXXHbIE CKOPOCTU 3yByaTbIxX
konec Oonee 30 wm/c, nnaHeTapHbix nepegad [T3A ©n nepegady CoO  CHOXHbIMU
KMHEMaTMYEeCKMMM CXeMamKn AOMyCcKaeTcs MO corflacoBaHuio ¢ Pernctpom ucnonb3oBaHue
crneumanm3npoBaHHbIX METOAMK pacyeTa.

B ocobbix cnyyasix reoMeTpum, KOMMOHOBKW M W3rOTOBNEHUs 3ybuyaTbix nepegay
OTCTYNSIEHNA  OT KpuTepueB  paboToCnoCOBHOCTW,  pacCyMTaHHbIX No  bopmynam,
npvBeAeHHbIM B HACTOsLWEn rnaee, MOryt ObiTb gonyuweHbl Pernctpom npu ycnosum
npeacTasneHms 060CHOBbLIBAKOLLMX PacHETOB UM 3KCNEPUMEHTAarbHbIX AaHHbIX.

4.2.2.5 TexHnyeckas OOKyMeHTaumsi no 3ybyaTbiM nepegadam, npencraBnsiemas
Pernctpy ans onobpeHus, [omkHa cogepaTb cneaylolme AaHHble:

BMA Nepefadn, Tun gsuratens n mydTbl;

@, — 4YMCIO 3auensieHnii B CTyMNeHw,
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PEXMM Harpy>xeHus;

T, — BpaLlaloniA MOMEHT, nepefaBaeMblid KaXOoW LUecTepHen npu MakcuManbHOW
ONUTENbHO OencTBylowen Harpyske, H-m. [Ona 3ybuyaTtbix nepegad, npv 3kcnnyataumm
KOTOPbIX BO3MOXHO BO3AENCTBNE KPATKOBPEMEHHbLIX MaKCUMaribHbIX HArpy30K Tymax > KaT;
C YMCMOM UMKINOB MepemMeH HanpsbkeHuin He 6Gonee 10° 3a MonHbIA CPOK CRNyObl,
OOMONHUTENBHO YKa3blBaeTCA MakCMMarsbHbI BpaLlaloLWwmnin MOMEHT, NepefaBaeMbIv KaXKaomn
LecTepHeNn Npu MakcmmanbHOW Harpyske, T max, H'M;

n,; — YacTOTy BpaLLEHUS LUECTEPHU, MUHL;

m,, — HOpMarnbHbIA MOAYMb, MM;

Zy n Z, —vucro 3ybbeB LLecTepHU 1 Koneca;

by 1 b, — WNpUHY 3y64aTOro BeHLUa LWECTEPHN 1 Koneca, MM;

b,, — pabo4yto LUMPUHY 3yBG4aToro BeHLa, MM;

h}, — KO3PPULIMEHT BbICOTbI FONIOBKN 3y6a;

c* — KOAhPUUMEHT paamnanbHoOro 3asopa;

 — yron HaknoHa nuHuM 3y6a Ha AenuTeNbHOM LMnuHApe, rpag;

a, — Yron npoguns NCXoOQHOro KOHTypa, rpag,;

X1 W x5 — KO3(PPULNEHTBI CMELLEHUS LWECTEPHN N KOMeca;

Q — cTeneHb TOMHOCTU Nepefayu;

ff — DOMyCK Ha norpeLlHocTb Npoduns 3yba no AeicTBYOWMUM CTaHaapTam, MKM;

fpp — BEpxHee npefenbHOe OTKIIOHEeHWe Liara 3auensieHus no  AeiCTBYHLLMM
cTaHgapTam, MKM;

Fg — ponyck Ha HanpaerneHve 3yba no Ae1CTBYIOLMM CTaHAapTam, MKM;

Pa o — Pagnyc 3akpyrneHns BepwnHbl 3yba MHCTPYMEHTa, MM;

hj — BbICOTY npoTyGepaHua, Mm;

a, — yron npocmns npotybepaHua, rpag;

d,o — OwameTp BeplwuH 3ybbeB aAonbska AnNA Hapes3aHus Korec C BHYTPEHHUM
3auenneHnem, Mu;

Zy — uncno 3ybbeB Jonbska;

X — KO3 PULMEHT CMeLLeHNnda aonobsika;

MaTtepuarnbl 3yb4aTbix BEHLIOB LLECTEPHM U KONeca;

Og1 W Ogy — BPEMEHHOe COMpoTMBIIEHNE MaTepuana cepaueBuHbl 3yba LWeCcTepHU u
koneca, Mla;

O71 VI o, — MIPEAEN TEKYYECTU NPU pacTsSKeHMM MaTepmana cepaueBuHbl 3yba wectepHu
n koneca, Mla;

E; v E, — Mogynun ynpyroctn maTepuanoB 3yObeB LWeCcTepHn 1 koneca, Mra;

V1 NV, — KO3 uumneHTsl NyaccoHa maTepmnanoB 3yObLEB LLECTEPHU U KONECa;

BN TEPMUYECKON UIN XMMUKO-TEPMUYECKON 06paboTKun 3yObeB LLUECTEPHU U KOMeca;

Rs1 W Ry, — NapaMeTpbl LWEepoXoBaToCTM pabodert MOBEPXHOCTU U BbIKPYXKM 3yObeB
LLeCTEepHU 1 Koneca, MKM;

HV, n HV, — TBepaocTun no Bukkepcy pabounx noBepxHOCTEN 3yObeB LLECTEPHM U KOSECa;

HB; w HB, — TBepaoctn no bBpuHennio pabounx noBepxHocTen 3yObeB LUECTEPHU U
Koneca;

HB: v HB., — TBepgocTu no bpuHennio cepaueBuHbl 3yObeB LLECTEPHU U KONeECa;

h¢1 VI hyy — TOMWKUHY YNPOYHEHHOrO Crosi 0 MCXOAHOW CTPYKTYpPbI (CEpALEBUHbI) 3yObeB
LLECTEPHUN K KOSeca, MM;

Va4 U V5o — KUHEMATMYECKYIO BSA3KOCTb Macna npuv 40 unm 50 °C, mm?/c.

Kpome ykasaHHbIX OOLMX MapamMeTpoB UCXOAHble OaHHble ANA KOHMYEeCKMX nepegad
OOJDKHbI coaepXaTb:

oceByo popmy 3y6a;

61(6w1), 65(8,,2) — Yrnbl genuTenbHbIX (HaYanbHbIX) KOHYCOB, rpag;

M, — BHELLUHNIA OKPYXXHOW MOAY b, MM;
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R,,e — BHELLUHEE KOHYCHOE PacCTosiHMe, MM;

B, — CpPeQHUIn yron HaknoHa nuHum 3yba, rpaa.

4.2.2.6 HomuHanbHaa Harpyska 3ybuyatom nepegaus F,, H, onpegensietcs
3aBUCUMOCTbLIO

2000T;
Fp =——

diap

MaKkcumanbHas Harpyaka 3ybyaTton nepenaun Fyn.x, H, onpegensercs 3aBUCMMOCTbIO

2000 Ty max
diap

thax -

rae ons umnuHgpuyecknx nepegad

dy = Zyms, my = my,/cos B; (4.2.2.6-1)
ANsi KOHMYECKNX nepegad

di = dpm1 = MeZ1(1-0,5b1/Ry0)- (4.2.2.6-2)

4.2.2.7 3ybyaTtble nepefayn AOMKHbI YAOBNETBOPSTL YCNOBUSIM:
KOHTaKTHOMN BbIHOCNNBOCTU paboynx NoBepxHOCTeN 3yObeB

Oy < O-Hp
1 BbIHOCINMBOCTM 3yObeB npu narnbe
Of < OFp»

roe oyvnop—cm.4.2.2.7.1,4.2.2.7.3;
Opp N Opp —CM. 4.2.2.7.2,4.2.2.7.4.

Ans KOHWMYecKkMx 3ybyaTblX nepedad pacyeTHble HanpsKeHUs OonpeaensitoTcs no
dopMynam MNpPUMEHUTENBHO K 3KBUBANEHTHbIM UWAMHOPUYECKMM KONecam, napameTpbl
KOTOPbIX A4N1S CpegHero TopLoBOro CeYeHNst KOHUYECKNX Konec AaHbl B 4.2.2.7.6.

[ns nepegay, NoABEPraroLLMXCs MMKOBLIM Harpy3kam, LOJKHbI BbINOMHATLCS YCIOBUS:

CTaTU4eCKON NPOYHOCTU paboumnx NoBepxHOCTEN 3yObeB

OHmax < OHpmax’
N CTaTMYEeCKOM NPOYHOCTUN 3yObeB Ha N3rnb

OFmax <= OFpmax

roe Oymax W Ormax —CM. 4.2.2.7.1,4.2.2.7.3,;
OHpmax n OFpmax — CM. 42272, 4.2.2.7.4.

4.2.2.7.1 PacyeTHble 3Ha4YeHUSA KOHTaKTHbIX HanpsbkeHun, MlMa, ona 3ybbes wecTtepHu
1 Koreca onpegenstTcs no dpopmyre
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roe Opyo—CM. 4.2.2.7.1.1;
K,—cm. 4.22.71.7;
K, —cm. 4.2.2.7.1.8;
K,—cm. 4.2.2.7.1.9;
Kyg —cM. 4.2.2.7.1.10;
Kyoe —cM. 4.2.2.7.1.11.

PacyeTHble 3Ha4YeHUsi MaKCUMarbHbIX KOHTaKTHbIX Hal'lpFI)KeHVIVI, MMa, ans 3y6beB

LLIeCTepHU 1 Koreca onpeaensaTcs no popmyne

OHmax = OHOmax/ KyKHBKHou

roe Oyomax — CM. 4.2.2.7.1.1.

4.2.2.7.1.1 KOHTaKTHOE HanpsbkeHne Npu HOMUHaNbHOW Harpyske Ansi 3yObeB LLeCcTepHn

BbluMcnsieTcsi no hopmyne

+1
Ono, = ZgZpZyZgle Zg /:—I uT,

ans 3ybbeB koneca

)
OHo, = Zs OHO, >

roe
_

Wy = by
T = 1 — Ansa uunMHOpUYECcKuX nepegav;
T = 0,85 — ona KOHU4YeCcKkux nepenav;
u = Z,/Z; — nepeaaTtoyHoe 41cno;
Z1,Zynb,, —cm.4.2.2.5;
Find, —cm. 4.2.2.6;
Zg,(Zp)—cm. 4.2.2.7.1.2;
Zy—cM. 4.2.2.7.1.3;
Zp—CcM.4.2.2.7.1.4;
Z,—cM. 4.2.2.7.1.5;
Zg—cM.4.2.2.7.1.6;
Zx = 1— ansa unnuHapuyecknx nepefav;
Zx = 0,85 — ans KoHM4Yecknx nepeaad.

B dopmyne (4.2.2.7.1.1) n panee BEPXHUN 3HAK «+» — ONg

HUKHUIA «—» — 0N BHYTPEHHErO.
MakcrMManbHble KOHTaKTHble HanpshkeHUs nNpy Timax
BbIYMCNSOTCS MO hopmyne

+1
Onomax1 = ZkZBZnZpZeZg f:—f uT ,

ans 3ybbes koneca

_ Zp
OHOmax2 — g OHOmax1 »

MMa,

(4.2.2.7.1.1)

BHellHero 3auenneHus,

ana 3ybbeB LlecTepHu
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roe 3HayvyeHusa BxoOdalux napamMeTpoB OOJTKHbI onpeaenatbed Npu Fr = Fipax, K4 = 1,0
nK,=1,0.

4.2.2.7.1.2 KoahpuumneHTsl Zg (Zp) cnyxat ans nepecyeta KOHTaAKTHbIX HaMNpshkeHUn B
nositoce 3auenrieHnst Ha KOHTaKTHble HanpsbKeHUs1 BO BHYTPEHHEN TOYKe 30Hbl OAHOMApHOro
3auenneHns WecTepHu (Koneca) n onpenensoTcs creayrowmm odpasom:

Ansa npsamMo3yodbix nepegad

ZB — M1 — tg atw ,
e ]

roe &g — N0 hopmyne (4.2.2.7.1.2-11);

ecnn Zg < 1, To cnegyet npuHuUMaTth Zg = 1;

_ tg atw

ecnu  Zp < 1, To cnegyeT npuHumaTts Zp = 1;

ANs Koco3ybbix nepeaay npu gg = 1
Zg =27p =1;

Bcnyyae gg < 1

Zg = M;-gg(My-1) = 1;

ZD = MZ_SG(MZ_ 1) = 1,

roe €g — Mo dbopmyne (4.2.2.7.1.2-12).

Yron 3auennexus B TOpUOBOM CeYeHun a;,, onpenendeTca 3aBUCUMOCTbIO

i —i 20 1x)tg an
Inv a, = 1inv a; + Zt2,
roe inva =tga-a;
a; = arc tg (tg a, /cos B). (4.2.2.7.1.2-1)

AnameTpbl BepwnH 3ybbeB LLECTEPHN 1 Koneca:
Ana nepefad BHELWHEro 3auenneHus

dyy = dy + 2(h% + x,- Ay)my,, (4.2.2.7.1.2-2)
and I'Iepe,D,aLI BHYT p eHHero 3auenneHusd

dal = dl + Z(hz + X1 + Ay— Ayoz)mn, (422712'4)
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dgp = dy-2(hg=x5 + Ay-kyp)my,.

3pecb  d; —no dopmyne (4.2.2.6-1) n
d, = Z,m,,

rae  m; —no chopmyne (4.2.2.6-1);

KOS(*)d)I/ILI,VIeHTbI YPaBHUTEIIbHOIO CMeLLeHNdA
Ay =x; £x1-y
M BOCNpMHMMaemMoro cMmeLleHna
y = (ay-a)/my,
roe a, = @ CoS @;/coS Qyy,
a=05(Z,+Z;)m;

Koa(hpnumMeHTbl ypaBHUTENBHOIO CMELLEHNS

Aygy = x2=X0= Vo2

M BOCNpMHMMaemMoro cMmeLleHmna

Yoz = (Awoz—o2)/Mn
CTaAHOYHOro 3aLenieHnsa gonbska ¢ Kornecow,
roe Qo2 = Aoy COS A /COS Aoz,

Aoz = 0,5(Z2-Zo)m,

2(x3-xp) tg an |

inv @y = Inv a; + 22y

ke, =0npnx, =2nk,, =0,25-0,125x, npn x, < 2.

OCHOBHble AaMeTpbl LWeCTEePHN 1 Koneca
dy1 = dq cos ay;
dy, = d, cos a;.

KoadhdurumeHTbl TOpLOBOro nepekpbITusi

0,5Jd§1 -di, io,s\/alflz -d%, +ay sin agy,
Eq =

TM COS Ot

N OCEBOIO NEPEKPbITUS

e __bysinf
B mmy,

(4.2.2.7.1.2-5)

(4.2.2.7.1.2-6)

(4.2.2.7.1.2-7)

(4.2.2.7.1.2-8)

(4.2.2.7.1.2-9)

(4.2.2.7.1.2-10)

(4.2.2.7.1.2-11)

(4.2.2.7.1.2-12)
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4.2.2.7.1.3 KoshdUumMeHT, yunThiBaOLWNN OOPMY COMPSKEHHbBIX MOBEPXHOCTEN 3yOLEB,
onpeaenseTcsl 3aBUCUMOCTbIO

2 cos
ZH — - Bb ,
\’ cos“ag tg apy

roe OCHOBHOW Yron HakrnoHa nuHun 3yba
B, = arcsin (sin B cos a,,).

4.2.2.7.1.4 PasamepHbin KOS DULMEHT, YUMTbIBAOWNA  MexXaHU4Yeckne CBOWCTBaA
MaTtepumarnoB 3ybbeB LLECTEPHM M Koreca, B 00LLEeM criyvyae paBeH

1 .
2 2
1-v 1-v
Tl.'< 1+—2>
E1  Ep

[ns cranbHbIX 3ybuatbix konec (E; = E, = 2,06-10° MMa, v; = v, = 0,3)

ZE:

Zp = 189,8 MITa%°.
4.2.2.7.1.5 Koa(ppUuMeHT, yunTbiBaOWNIA CYMMapHYO AOfNHY KOHTaKTHbIX JIMHWUMA,

onpegensieTca no gopmynam:
ana npamo3y0Oblx nepeaad

Z, = /4% (4.2.2.7.1.5-1)

Ana kKoco3y6bix nepenad npu gg < 1

7. = \/4—:0( (1‘58) + i_z (4.2.2.7.1.5-2)
npneg =1
Z, = \/:ia (4.2.2.7.1.5-3)

4.2.2.7.1.6 KoatbdpUUNEHT, y4nTbIBAIOLLMIA BAIMSHWE YrNa HakNnoHa nuHum 3yba:
ONs umnuHapudecknx nepenau:

1
cosB’

Zb:

Ona KOHUM4YeCKuUX nepenavd:

Zg = 4/ cos B,.

4.2.2.7.1.7 KoacpdpmumneHT Ka, y4MTbIBAIOLUIA BHELLHIOW ANHAMWYECKYHO Harpysky, npu
OTCYTCTBUM CneunanbHbIX METOAUK ero onpeaeneHms npuHMMmaeTcs no 1abn. 4.2.2.7.1.7.
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Onsa cynos, MMeowmnx negosble yeuneHus, koadpuumneHt Ka ons rnaeHbiX 3y64yaTbix
nepenay onpegensieTcs kak npounssenerve K K,, roe Ky —no 1abn. 4.2.3.2.

BennumHa makcnmarnbHOM Harpy3kn Ty ma.x AOIPKHA onpenensaTbcsi OQHUM U3 CrieayoLmnx
CcnocoboB:

3KCNepUMEHTarbHO;

OVWHAMUYECKMM pacyeToM C Y4Y4EeTOM YNpyrux u AeMndupyrowmx XapakTepuctuk
3M1EMEHTOB CUCTEMbI MO COrfacoBaHuo ¢ Pernctpowm;

Taonwuya 4.2.2.7.1.7

Bug nepegauun OeuraTtenb Tun MydTbl HA BXOAHOM Bany Ky Kt max

naBHas 3ybyaTas | QnekTpoaBurartenb JTiobas 1 1,1
TypbuHa Jliobas 1 1,1

0BC 'mapaBnuyeckasi UNU 9KBMBaNeHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 13 14

Opyrux Tunos 1,5 1,6

BcnomoratenbHas | OnektpoaBuratesnb Jiobas 1 1,1
3ybyaTas TypbuHa JTobas 1 1,1
OBC 'mapaBnuyeckasi UNn 9KBMBaNeHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 1,2 13

Opyrux Tunos 1,4 1,5

No TEXHWYECKON [OOKYMEHTaumm unn  pesynbtaTtaMm  UCMbITaHUA  YCTPOWCTB,
orpaHvyuBaloLWmnX NpeaenbHyo BENUYMHY nepegaBaeMoro MOMeHTa.

Mpwn oTCyTCTBUM NepednCneHHbIX AaHHbIX T;nax AOMNYyCKaeTca onpeaenaTb C NOMOLLbIO
KoappmumeHTa MakCuManbHON Harpy3kn Ky max MO dopmyrne

Timax = Kst maxT1max effr

roe Timax eff — MAKCUManbHbIA - 3(OEKTUBHBI MOMEHT, MOABOAMMBLIA K nepefavye CO  CTOPOHbI
ABUraTenst WM WUCMONHUTENBLHOIO opraHa (Hanpumep, MakCMMarbHbIA pPa3BUBAEMBIN
NPVYBOLOM MOMEHT UM MOMEHT Ha Bany 6pawnuns);
Kst max— KO3 DUUNEHT MakcMarnbHOW Harpy3ku, NpUHUMaeMbIi no 1abn. 4.2.2.7.1.7.

4.2.2.7.1.8 KoahdpuumeHT K,, yuduTbiBalOWMA HEpPaBHOMEPHOCTb pacnpeeneHus
Harpysku mexgy napannenbHbIMy NOTOKamMu 4511 MHOTOMAaLUMHHbBIX MPMBOOOB U PeayKTOpOoB
C pasgeneHnemM MoWHOCTM, paBeH 1,15. [ns WeBPOHHbIX nNepegady MowHbix [T3A
koadhpuMLMEHT K,, cnelyeT HazHavaTb C y4ETOM HEPaBHOMEPHOCTU pacnpeeneHns Harpyskiu
mexay nonylespoHamu. B ocTanbHbIx cnyyasx K, = 1.

4.2.2.7.1.9 3HayeHns koadpduumeHTa K, y4nTbiBalOLLEro BHYTPEHHIOK AMHAMMUYECKYHO
Harpysky, onpegensawTcs cnegyrowmnm obpasom:

.1 gna npsamo3ybbix nepegay m Koco3ybbix nepegay ¢ KO3IEPULUMEHTOM OCEBOrO
nepekpbITns gg = 1:

— K1 vz 2 2
K,=1+ (KAFt/b +Ky) 122 Ky [u2 /(1 + ).

Ecnn K,F,/b < 100 H/MMm, cnegyeT npuHuMmaTth 3HaveHne 100 H/mm.
UuncneHHble 3Ha4YeHnsa KoadpdmumeHTa K, onpegensioTca no 1abn. 4.2.2.7.1.9-1.
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Tabnuua 4.2.2.7.1.9-1
3Ha4yeHus koadhduumernTa K; gnsa pacyeta koadpcduumerta K,

K1
CrteneHb TOYHOCTH CornacHo F'OCT 1643-81 (ctangapt MCO 1328)
3 4 5 6 7 8
Mpsimo3y6as 2,1 3,9 7,5 14,9 26,8 39,1
nepegava
Kocosybasi nepegaya 19 3,5 6,7 13,3 23,9 34,8

[lns Bcex cTeneHen TOMHOCTU 3HaYeHUsa KoadduumneHTa K> onpeaensioTcs cnegyowmm
obpasom:

ans npamo3y6bbix nepegay K> = 0,0193;

ans koco3ybbix nepegad K> = 0,0087.

3HauveHuns koadhdmumeHTa Kz onpegensaioTcsa crnegyowmm obpasom:

K; = 2,0 npu I—(Z)g Ju?/(1+u?) <£0,2;
K3 = 2,071-0,357 =2t \JuZ/(1 +u?) npn = \Ju2/(1 +u?) > 0,2

.2 Onsa Koco3ybbix nepefayd ¢ KoaprLuMeHTOM 0CEBOro NEPEKpbITUSA €g< 1 3HayYeHne
KoadpduumeHta K, onpegensietca  NyTeM  MMHENHOW  UHTEPnonsauuMnM  3HAYEHUHN,
onpeaeneHHbIX Ans npamo3ybbix nepenad (K,,) 1 Koco3ybbix nepegad (Kp):

Ky = Kya—€g(Kpa— Kip) (4.2.2.7.1.9.2-1)

roe K,q — 3Ha4eHve K, onsa npsamo3yObix konec B cooTBeTcTBUM € 4.2.2.7.1.9.1;
K, — 3Ha4eHue K, Ans kocosybbix Konec B COOTBETCTBUM C 4.2.2.7.1.9.1.

[aHHbI MeTod MOXET BbITb MPUMEHEH TOMBKO MPW BbINOMHEHUM CMEAYHOLLMX YCIOBUA:
nepenaun, pabortatlume B JOPE30OHAHCHOMN 30HE, 8 UMEHHO:

vz 2 2 .
00 Jur/(1+u?) <10m/c;

npsimo3ybbie nepegaun (B = 0°) n kocosybble nepegaum (B < 30°);

LECTEPHU C OTHOCUTENBHO HU3KUM YMCNOM 3ybbeB z; < 50;

Koneca CnsoLLHbIE UMK C TONCTbIM 06040M, a Takke Anda Apyrnx nepegay BCex TUMNOB, ecrnn

A Ju?/(1+u?) < 3m/c

100

(B T.4. 4Ns KOCO3yObIX Nepeaav, rae B > 30°).

KoadbpuumeHt K,, y4uuTbiBAOWUA ONHAMUYECKYIO Harpysky, BO3HMKAOLWLYy B
3auenneHnn, B Cryvae, Korga 4actoTa BpaweHus wectepHu 6onbwe yvem 0,85ng,,
BbluncnseTca no tabn. 4.2.2.7.1.9-2.

Tabnuua 4.2.2.7.1.9-2

MapameTp O603Ha4eHve MeTtog
1. Pe3oHaHcHast YacToTa Nng1 3
BpaLleHus WecTepHY (rnaBHbIn ng; = M 0%
pes3oHaHc), MuH?t nZ, Myeq
.1 cpegHAs ygernbHasa TopuoBas C, no doopmyne (4.2.2.7.1.10-2)
KECTKOCTb 3yObeB napbl 3yb4aTbix
konec, H/(Mm-MKkM)
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MapameTp O6o3HayeHve MeTog
.2 ypenbHasi HopmarnbHas (o C'=C,/(0,75¢4 + 0,25)
XeCTKOCTb napbl 3ybbes,
H/(MM*MKM)
.3 NpvBefeHHas macca, Kr/Mm Myed — & %
m — (dp1/2)"(dpp/2)” | 1
red 01 + 6, bw’
(dp1/2)" (@pa/2)”
roe 61 1 62 — MOMEHTbBI MHEPLIMM MAacC OTHOCUTENBHO
OCY BpalLeHUst LUeCTEPHM U Koneca, Kr-MM2. [ns
NPUBNMKEHHBLIX pac4YeTOB NPUBEAEHHYIO Maccy
MOXHO onpefensTb no chopmyne
Myea = 3,25+ 1076 22
red ’ u2+1
Mpu npucoeauHeHnm K WwectepHe Ao6aBoYHOM
Maccbl C MOMEHTOM MHepLun B y pa3 bornbLue, 4em y
LUEeCTepHW,
2
Myoq = 3,25 1076 %
2. OTHOLLEHUE K 30HE MaBHOMO ny/ngq B 3aBMCMMOCTU OT OTHOLLEHUS n, /ng, BblaenswTca 4
pesoHaHca 30Hbl, 8 UMEHHO:
a) n,/ng; < 0,85 — fOpe3oHaHcHas, onpeaensemas B
cootBeTcTBUM C 4.2.2.7.1.9;
6) 0,85 < n;/ng; < 1,15 — pe3oHaHcHas,
onpegensemMasl B COOTBETCTBMM € N.3 Tabnuubi;
8) 1,15 < ny /ng; < 1,5 — npomexyTo4vHas,
onpepensemasi B COOTBETCTBMU C M. 5 Tabnuupl;
e) ny /ng, = 1,5 — 3akpuTUYECKasi, onepegensiemasi B
COOTBETCTBMM C M. 4 Tabnuupbl.
3. KoahpumumeHT, yunTbiBatoLwmm K, Mo popmyne
OVHaMWYECKYH Harpysky,
BO3HMKalOLLYO B 3aLenfieHnn B Ky, =1+ Cy1By + Cy2 B + CyuBy,
pPEe30HaHCHON 30He
rae Cyq, Cyy M Cp,y ONpegensioTes no 1adn. 4.2.2.7.1.9-3
.1 Koa(pPUUMEHT, yunTbIBaIOLLMI B, Mo copmyne
NOrpeLUHOCTb Liara 3auenneHus,
nNpupaboTKy U HarpyXeHHOCTb B C'(fop=Ya)
nepepayun (4 (Ft/bw)KAKy ’
rae fpp — NOTPELIHOCTL Liara sauernneHuns (ecnm oHa
He 3afaHa, TO NPMHUMAaeTCa AoNyCKaeMoe 3HaYeHne
fpbr)v MKM;
YV — YMEHbLUEHME NOrpeLIHOCTU Liara 3auenneHms B
pesynbTate npupaboTku, MKM, OnNpeaensiemMoe B
cooTBeTcTBMM € 4.2.2.7.1.11.
.2 KO3(PPULUMEHT, y4UTbIBaIOLLMI By Mo copmyne
norpeLwHocTb npocuns, npupaboTky
W Harpy>xeHHOCTb nepegayv B C'(ff-Ya)
T (Fe/bu)Kaky,

rae fr — NOrpeLHoCTL NPOdUNs (ECNN OHa He
3a/iaHa, TO MPUHUMAIOT JOMyckaemoe 3HaueHue fr,),
MKM.
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MapameTp O6o3HayeHve MeTog
.3 KO3(PDULMEHT, yuuTbIBaOLLUIA By, Mo dpopmyne
NnaBHOCTb BXOAA ronosku 3yba B
3auenneHve c'c,
By = |1——+——,
(Ft/bw)KAKy
roe
(6/97-18,45)2
Co=15+—--——".
@ + 18
MpunmevyaHune. Ecnu matepmansl 3yb4yaTbix
Konec pasnuyHbl, TO
Cq = (Cq, +Cy,)/2.
4. KoaduvumeHT, yuntblBatoLwmi K, Mo copmyne
AVHAMWYECKYIO Harpysky,
BO3HMKaKOLLYIO B 3auUensieHnn B K, = Cy, By + Gy, B + Gy,
3aKPUTMYECKOWN 30HE
rae Cy,, Cy, 1 C,, ONpeaensaoTcs no rabn.
42.2.7.1.9-31n4.2.2.7.1.9-4.
5. KoacbdpumumeHT, yuntbisatowni K, K, onpegenseTca NMHENHOW MHTeprnonaumen

AMHAMUYECKYHo Harpysky,
BO3HMKaIOLLYIO B 3aLleNneHnm B
NPOMEXYTOYHOW 30HE

3Ha4YeHU B pe30HaHCHON 30He nNpu ny = 1,15n;, B
COOTBETCTBMM C M. 3 TAabnuLbl U B 3aKPUTUYECKON
30He npu n; = 1,5ng, B cooTBeTCTBMM C N. 4
Tabnuupl:

K, = Kv(n1=1,5n51) +
4 Kv(nlzl,lsnb-l) (1'5 _ &) _

0,35 Ngq
_ Kv(n1:1'5n51) (1 5— ﬂ)
0,35 T ong /)

3HayeHuss koapdpuumeHTa K, Ons KOHMYECKMx 3ybyaTtbix nepefdad C HaKMOHHbIMU U
KPYroBbIMW 3yGbaMM NPU &, = 1 11 C NPAMbIMU 3yGbaMM, eCri

4

Vit 1Oow/uz/(l +u?) <3wm/c

N B TEX CNny4asx, Koraa Koneca cranbHble C TOMLWMHOWN Ancka, 6nmnskoi K LMprHe BeHua,

Z;<50m
z
vmtﬁ u?/(1+u?) <10m/c,
roe Ve = 2 GODenensIoTCA MO YpaBHEHMIO

19098

K1K>

— _KiKy L 2 2
K,=1+ (Ft/beHKA + K3) Ve e JuZ /(1 + D).

(4.2.2.7.1.9.2-2)

3HaveHuns Ki, Kz n Ks npuHumats no 1abn. 4.2.2.7.1.9-5. Ecnu (F; /by K4) < 100 H/MMm,
TO 9TO 3Ha4YeHue npuHUMaTb paBHbiM 100 H/mMm.
Ansa koHnueckux nepepay npu g,3 < 1 K, onpegensietcs no gopmyne (4.2.2.7.1.9.2-1),

roe K, v Kg — cOOTBETCTBYIOLLME 3HaYeHus K, no dopmyne (4.2.2.7.1.9.2-2).
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Tabnuua 4.2.2.7.1.9-3

KoadhcomumeHT nepekpbitus
KoadhdpumumeHt 1<e <2 e, >2
(&% 0,32 0,32
Cyz 0,34 0,57
£,-0,30
Coa 0,90 0,57-0,05¢,
£y-1,44
Cys 0,47 0,47
Cvs 0,47 0,12
£y-1,74
Tabnwuua 4.2.2.7.1.9-4
KoadpduumeHT nepekpbiTns
Koachpuument 1<e <15 1,5<e, <25 g, > 2,5
[ 0,75 0,125sin[n(e,- 2)] + 0,875 1,0

Tabnuua 4.2.2.7.1.9-5
K1 K2 | Ks
3 4 5 6 7 8 9 3-9

1,0645 | 0,0193
2,19 3,18 7,49 | 1534 | 27,02 | 58,43 | 106,64 1.0000 | 0.0100

CteneHb TO4HOCTH, Q

Mpsamosy6ble
KpyroBble 1 HaknoHHbIe

4.2.2.7.1.10 KoopUUMEHT,  yuMTbiBaKOWNA  HEpaBHOMEPHOCTb  pacnpeneneHus
Harpy3ku no AfIMHe KOHTaKTHbIX NIMHUIA 3yObeB LMNMHAPUYECKMX Nepeaad, onpeaensercs no
dopmyne

_ FpyCy R
Kyg =1+ N (4.2.2.7.1.10-1)
roe FBy — B MKM,

Cy — B H/MM-MKMm.

3HaueHune FBY Bbl4YUCNAETCA npu nomMmoLlimn 3aBUCUMOCTEN:
Fgy = Fgx=¥g;

Fgx = 1,33fsn + fina:

fsh = fsnoWeKaKy Ky

B obuwem crniyyae napameTp fg,, YUUMTbIBaeT BNusHWe gedopmaumm nsrnba n KpyvyeHus
LECTEePHU 1 Korieca Ha pacnpeerneHne Harpysku rno WupuHe conpsiraemMbix 3ybbeB 1 3aBUCUT
OT MHOrMX (bakTopoB. Ecnn pacnonoxeHwe konec B nponete Mexay ornopamu 6nmnsko K
LeHTpansHoMmy, TO

feho = 2,3y - 1072 Mkm-MM/H — ana nepegay 6e3 npogonbHon mMoaudvkauum u 6es
mMoamnuKaLmn y TOpLOB 3yBbeB; fin, = 1,6yy - 1072 MkM-MM/H — ans nepepay, 3ybbsi Konec
KOTOPbIX BbINOMHEHbLI C NPOAONbHOM MoanduKaumen y Topua 3y6a, rae yy = (b, /d,)? — ana
KOCO3yBbIX U MpAmMo3ybbix nepedad; yy = 3(b,,/2d,)? — ana weBpoHHbIX nepegay (b, —
obwas wnpnHa 3ybyatoro BeHua); ecnm 3ybbsi BbIMOMHEHbI C NPOAONBHON MoAanukaumen,
TO fsno = 51073 MkM-MM/H — ana npamosybbix nepenay; fsn, = 1,3 1072 MkM-MM/H — ans
Koco3ybbix nepefay; nocnegHne 3HavyeHus fq,, ABMASIOTCA MUHUMANbHLIMU pacyeTHbIMU BO
BCEX Crny4asx.

[ns Bcex TMNoB nepefad 6e3 npogonbHON Moangukaumm 3yonLes
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fma = ZFB/31

a B criyyae ee nNpUMeHeHus

fma = FB/31

roe FB — bonbllee U3 3Ha4YeHUn Fﬁl n FBZ COOTBETCTBEHHO A4 WeCTepHU n Korneca.

B cnyyae KoHTakTa cTanbHbiXx 3yObeB, MNOABEPrHyTbiX OObEMHOW 3akanke, W
NOBEPHOCTHO-3aKarneHHbIX 3ybbeB, paboTalowmx ¢ 00 bEMHO-3aKaNeHHbIMU,

320

yg = Fgy

OHlim

(Gutim — CM. 4.2.2.7.2.1).

Ecnu v < 5 m/c, TO MakcmasnbHoe 3HauYeHre yg He orpaH1M4YnBaeTCs.
Mpn 5M/c < v <10 m/c

25800

=

OHlim
Korgpa v > 10 m/c, TO

12800

= OHlim

,D,J'Iﬂ NOBEPXHOCTHO-3aKal1eHHbIX N a30TUPOBAHHbIX 3y6beB
yB = 0'15FBX’
npunyem npu noodon CKOPOCTU 3HA4YeHne yB He OOJTXHO npeBbillaThb 6 MKM.

Ecnn 3ybbs wecTepHM M Koreca noaBeprHyTbl pasHbiM BMAaM MNOBEPXHOCTHOMO
YNPOYHEHUS!, TO

Y = 050, + ¥p2)s
roe 3’31"' VB2 — 3Ha4YeHna COOTBETCTBEHHO OANA LWeCTepHU U Koneca.

CpeaHsisn yaenbHas TOpLOBas XXECTKOCTb Napbl 3yb4aTbiX KOMec BbIYUCNSETCA MO
dopmyne

C, = (Hq;,s“) Cgs cos B,

roe Cgs = [1 4 0,5(0,2- ¢*)][1-0,02(20- a,)];

q' = 023615+ 2= 4 22258 0,03175x, - 22275 - 0,00965x,- 2 + 0,02645xF + 0,0091x3;
vl V2 v1 v2
— _Zl . _ ZyZy i
Zn = cos2B, cos B’ Zyy = Z, (4.2.2.7.1.10-2)
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[ns nepenay ¢ BHYTPEHHUM 3aUEennNeHnem Z,,, = o .
Ecnn

(F,/by)K, < 100 H/mm,
TO

_ (1+3&q) (Fe/bw)Ka
Cc = — Cgs cos fB T

Ans umnuHapuyeckux kocodybbix nepeaad B CUIy NOSIIOCHON KOHLEHTPALMN HANPSHKEHW
(NepeMeHHOCTM KeCTKOCTM BAOSb KOHTAKTHOMN SIMHUM) NPUHAMaTh Kyg = 1,2,

KoatpdmumeHT Ky AN KOHUYECKUX nepepad, yyuuTbiBasi MOBbILEHHbIE AABMEHUS Ha
pabounx NOBEPXHOCTSIX 3ybbeB, HEOOXOAMMO onpeaensaTb No opmMyne

KHB = 1’5KHBb€’

rAe OMnopHbI KOIPMUUMEHT Kygpe — CM. TabN. 4.2.2.7.1.10.

Tabnwuua 4.2.2.7.1.10

Koneca pacnonoxeHbl B nponeTe OpfHO 13 Konec pacnosoXeHO KOHCOMbHO, Koneca pacnonoxeHbl
Mexay onopamu Apyroe — B nponeTte KOHCOJ1bHO
11 1,2 1,5

4.2.2.7.1.11 3Ha4veHune koadhdurLmeHTa pacnpeneneHns Harpy3kn Mexxay OgHOBPEMEHHO
KOHTaKTMpyowmmMm napamm 3yboeB Ky, MOXET ObITb HaAeHO No OA4HOW U3 hopMyI:

npu e, <2
Ko = €4(0,45 + K4); (4.2.2.7.1.11-1)
npu g, > 2
Kyo =09 + 2K, 2(?_1), (4.2.2.7.1.11-2)
Y
roe
K, = Cy(fpp=—Ya) .
4 = 5Wt'H

Wiy = WtKAKyKvKHB;

fpp MPUHUMATL paBHbIM GomnbluemMy U3 3HAYEHWIA f,,1 W fpp, COOTBETCTBEHHO ANS
LeCTePHN 1 Koneca; ecnu f,;, < fr, T0 f,;, 3ameHsieTca Ha Gonbluee 13 3HaYEHW fry U fro;
ANs Komnec, 3ybbs KOTOPbIX MMEKT MOAWUKaLMIO NPOdUsA rofoBoK, BMECTO f,, cneayet
noactaenste 0,5fp;

& = &q t &g, (4.2.2.7.1.11-3)

roe &, —no copmyne (4.2.2.7.1.2-11);
g —no dopmyne (4.2.2.7.1.2-12).
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B cnyyae ob6bemHow 3akanku 3ybbLeB

160

Ya = fpbv

OHlim

npuyem nNpu v < 5 M/c MakcMmarnbHOe 3Ha4YeHue y, He orpaHN4MBaeTCs.
Ecnn 5m/c < v < 10 M/c, TO MakcMmaribHoOe 3Ha4YeHne OrpaHMyYnBaeTCs yCnoBnem

12800 |

= OHim '
npy v > 10 m/c AOMKHO BbITb

6400

as

OHlim

[na 3ybbeB, NoABEPrHyTbIX MOBEPXHOCTHOWN 3aKarnke unv a3oTUpoBaHMIO
Vo = 0,075fpb,

npunyem npu nobdon CKOPOCTU 3Ha4YeHne Ya HEe OOJTXHO MNMpeBbIllaTh 3 MKM.

Ecnu 3y6b9| wectepHn un Komneca noAaBeprHyTbl pa3HbIM BuOaM NOBEPXHOCTHOIo
YNpO4YHEHNA, TO

ya = O‘S(yal + yaZ)’

roe Va1 — ANA LIECTEPHM;
Yaz — ON8 KONEca.

PacueTHble 3HauYeHus1 Ky, OrpaHNyYnBaloTCs YCroBUEM

1<Ky < 2

€aZl’

roe g, —no dopmyrne (4.2.2.7.1.11-3);
Z, —no ogHon n3 opmyn (4.2.2.7.1.5-1) — (4.2.2.7.1.5-3).

42272 lonyckaeMble KOHTAKTHble HanpdaXeHnUs Ans 3yobeB LUECTEPHU U
Koneca onpegenaiTca no opmyne

SHmin

roe Outim —CM.4.2.2.7.2.1;

Zy  —cM.4.2.2.7.2.2;
SHmin —CM. 4.2.2.7.2.3;
Zy, -cm. 4.2.2.7.2.4;
Zy -cMm. 4.2.2.7.2.5;
Zp  —cM.4.2.2.7.2.6;
Zy  —cM.4.2.2.7.2.7;
Zy  —cM.4.2.2.7.2.8.

[onyckaemble KOHTAKTHble HanpshkeHWss npu LOEWCTBUM  MakCUMarbHOW Harpysku
onpegenatTca no popmyne
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_ OHLimZN

OHpmax = w

SHsT

roe Sustr — ¢cM.4.2.2.7.2.3.

4.2.2.7.2.1 3Ha4yeHns Nnpederia KOHTakTHON BbIHOCIIMBOCTU Gyyim NPV OTCYTCTBMM OAHHbBIX
ncnbiTaHUN BoibupatoTca n3 Tabn. 4.2.2.7.2.1.

Taonwua 4.2.2.7.2.1

Tepmunyeckas v XMMMKoO-TepMuyeckas obpaboTka 3ybbeB - MMa
LIeCTepHU koneca Hlim

ObbemHas 3akanka ObbemHas 3akanka 0,4605, +255
[NoBepxHOCTHaaA 3akanka 0,420, +415
LiemeHTauus, noBepxHOCTHaA 3akarnka, HuakoTemnepaTypHoe unaHnpoBaHue 1000
a30TMpoBaHue MoBepXHOCTHas 3akarka 0,88HV,+675
LlemeHTauus, asoTupoBaHue AsoTMpoBaHve B ra3oBon cpefe 1300

LlemeHTauus 1500
MpumevyaHune. 3Ha4YeHNs gy, COOTBETCTBYIOT BEPOATHOCTU OTKasa He 6onee 1 % npwv yvcne UMKIoB He
meHee 5-107. KpuTepuem, onpefensiownm oy im, SBNSAETCA NOBPEXAEHUE YCTanoCTHBIMU PakoBMHAMMU He
mMeHee 2 % aKTMBHOW MOBepxHOCTU 3yba 6e3 MOBEpXHOCTHOrO YMpOYHEeHUs U He MeHee 5 % anA 3yba ¢
YMPOYHEHWNEM.

4.2.2.7.2.2 AN OCHOBHbIX PeXMMOB paboTbl KOAPULUMEHT AONTOBEYHOCTH Zy = 1.

[nsa pexxMMoB 3agHero xoaa u Apyrnx pexmmoB paboTbl ¢ HEGONbLUMM YMCIIOM LIMKITOB
HarpyxeHumsa pekomeHayetcd npuHmmaTtb Zy = 1,1.

B pexnme makcumanbHOW Harpy3kn Ty max KOIMMULNEHT AONTOBEYHOCTU Zy PaBeH:

1,6 — ons ctann ¢ 06 bEMHOM NN NOBEPXHOCTHOWN 3aKarkow;

1,3 — ansa ctanu, a3oTMPOBaHHOM B ra3oBON cpeae;

1,1- ansa ctanu, a3oTMpPOBaHHOM B BaHHeE.

4.2.2.7.2.3 MuHMUManbHble KO3(MUUUEHTbI 3anaca KOHTaKTHOW BbIHOCIMBOCTU Symins
3anaca BbIHOCNMBOCTM MpU M3rnbe Sppin, CTaTU4ECKON NPOYHOCTM paboumx NOBEPXHOCTEN
Syst W CTAaTU4ECKON N3rMbHON NPOYHOCTN 3yObEB Sygr HA3HaYaloTCs No 1abn. 4.2.2.7.2.3.

Tabnuuya 4.2.2.7.2.3

Bua nepeaaun Tun cynHa Shmin Srmin Suert Sper’
maBHag 3ybyaTas Bce cyaa, ucknovas nporynoyHble 1,35 1,7 1,35 1,7
OpHOBUHTOBbIE NPOryOYHbIE cyaa 1,25 1,5 1,25 1,5
MHOroB1MHTOBbIE MPOrynoYHble cyaa 1,2 1,45 1,2 1,45
BcnomorarensHas Bce cyna 1,15 1,4 1,1-1,35%2 | 1,4-1,72
3ybyaras

1 [nsa konec M3 MOKOBOK MMM ropsiyekataHon ctanu. s 3aroToBOK M3 Mpokata 3TV 3Ha4YeHusi criegyet
yBennuntb Ha 15 %, ans nutbix 3arotoBok — Ha 30 %.

2 MakcumarnbHble 3HaYeHus Ansi nepefad, BbIXO U3 CTPOS KOTOPbIX CBSI3aH C TSXKENbIMM NOCTNEeACTBUSIMU.
MpumeyvaHune. lloa NPOrynoyHbIMW MNOHMMAKTCH cyda AONMHOW A0 24 M, He uUchonb3yemble Ans
KOMMEPYECKMX 1 NaccaXMpPCKMX NEPEBO3OK U Nod paxT.

4.2.2.7.2.4 KoshdUUMEeHT, y4nTbiBaOLWMIA BNUAHNE BA3KOCTU Macna, onpegensercs no
ogHon n3 oopmyn:

1_CZL

(0,6+ﬂ)2

V50

ZL = CZL+

nnn
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(0,6+%)2

Mpu 850 MIMa < 05, < 1200 MITa

ZL = CZL+

Cz1 = 0,83 + 0,08 (ZL250),

4.2.2.7.2.5 KoahpuumeHT, yumThiBaoLNA BINAHNE OKPY>XHOW CKOPOCTW, onpenensercs
no doopmyne

1-Czy

J0,2+8/v

B gnanasoHe 850 MIla < gy, < 1200 MIla

Zv = CZU +

CZU = CZL + 0,02

4.2.2.7.2.6 KoOosdDULMEHT, YYMTbIBAIOWUA BRUSHUE LLUEPOXOBATOCTU  COMPSKEHHbIX
noBepxHocTen 3ybbeB, BblUMCNAETCA Mo hopmyne

Zp = (= )CZR,

Rz100

npuyem OOmKHO cobnogaTbea ycnosue Z; < 1,15.

3HayeHue Ry, paccyMTbiBAETCA NPU NOMOLLY 3aBUCUMOCTEN:

Rz100 = RZ3\/ 100/a,, ;
Ry = 6 Ry;
Ra - OJS(Ral + Raz).

Ecrv 850 MIa < 0y, < 1200 MITa, TO

1000-0yiim
Csr =012 +—5000

Mpn oy1im < 850 MMa cnegyet npuHumatb C,; = 0,83; €4, = 0,85; C,z = 0,15, a npu
Oy1im > 1200 MITa C4;, = 0,91; Cz, = 0,93; C,z = 0,08.

4.2.2.7.2.7 KOah(p1UMEHT, yunTbIBAIOLLMIA NOBbLILLEHNE KOHTAKTHOM BbIHOCIIMBOCTY 3yObeB
MeHbLUeNn TBEpAOCTU MNpu UX paboTe C ynpoYHEeHHbIMU 3ybbsaMu c rmagkon (R, < 6 MKM)
NOBEPXHOCTbLIO, onpeaensaeTca no opMynam:

.1 NOBEpPXHOCTHO-3aKaneHHble LWeCTEPHN C 06bEMHON 3aKarnkown Konec:

Zy, = 1,2(3/R,)>5 ecnu HB < 130;

HB-130
1700

Z, = (1,2- )(3/R,,)*° ecnn 130 < HB < 470;

Zyw = (3/R,y)**> ecnt HB > 470,

roe HB - TBepaocTb No bpuHHento 3ybbeB MeHbLUen TBEPAOCTH;



lpasuna knaccugukayuu u NOcmpouUKu MoOpPcKux cydos (4acme 1X)
RzH — OKBMBaAsreHTHasd LIJepOXOBaTOCTb ﬂOBerHOCTVI, MKM;
R,1(10/p,, )" (R,1/R )"
RzH = ;

(Vv40/1500)%33
P,oq — MPVBEAEHHDIA PAANYC KPUBM3HDI;
pred = p1p2/(p1 + pz)' p1,2 = 0'5db1,2tgatW;

.2 LLECTEPHUN U KoNneca ¢ 06bEMHON 3aKankom:
€eCNnn LeCTEePHsI CYyLLEeCTBEHHO TBepXe Koreca, 3pdeKkT YnpoyHeHus yBenuynsaet

OONYyCTUMYIO Harpy3ky Ha 3ybbsi koneca. KoadbdumumeHT Z,, pacnpoCTpaHsieTca TOMbKO Ha
Koneco:

Zy = 1,ecnv HB,/HB, < 1,2;
Zy = 1+ (0,00898HB, /HB,-0,00829)(u- 1), ecn 1,2 < HB, /HB, < 1,7;
Zy =14 0,00698(u-1), ecnv HB, /HB, > 1,7.

Ecnn nepegaTtoyHoe ynucno u > 20, cnegyeT Mcnonb3oBaThb 3HavyeHue u = 20.
Ecnn nonyyeHHoe 3HayeHue Z, < 1 criegyeT Ucnonb3oBaTtb 3HayeHune Zy,, = 1.

4.2.2.7.2.8 KoachpurumneHT Zy, yumTbiBalOWNA BNUsIHUE pa3mepoB 3ybbes, BbiOUpaeTcs
n3 1abn. 4.2.2.7.2.8.

Tabnvuua 4.2.2.7.2.8

TepMuyeckas nnm XMMmMko-TepMumyeckas
06paboTka 3y6beB LecTepHu Mopyrie, mm Zx
LiemeHTauns nnvn noBepxHOCTHas 3akarnka m, <10 1
10 <m, <30 1,05 -0,005 m,
m, = 30 0,9
A3oTnpoBaHue m, <7,5 1
7,5 <m, <30 1,08 -0,011 m,
m, =30 0,75
O6bemHas 3akanka - 1

42273 PacyeTHble 3HAYE€HUSA HanNnpsa>XeHUn narnba B onacHOM CeYEHUN,
Mla, onpegensatoTcs OTAEeNbHO ANnd 3ybbeB LWeCTepHU 1 koneca no opmyne

o = 0poKaK, Ky KrgKrq, (4.2.2.7.3)

roe Opg —CM.4.2.2.7.3.1;
K, —-cm.4.2271.7;
K, -cm.422.7.1.8;
K, -cm.4.2.27.1.9;
Kpg —CM.4.2.2.7.3.5;
Kp, —CM.4.2.2.7.3.6.

PacuyeTHble 3Ha4YeHNA MakCUMaribHbIX HANPSKEHUA n3rnba ormayx, MlMa, onpegenstoTca
OTAENbHO ANnd 3yObeB LWeCTepHU 1 koneca no opmyne

OFmax = JFOmaxKyKFBKFa:

roe OFomax — CM. 4.2.2.7.3.1.
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4.2.2.7.3.1 HanpsikeHne narnba npyu HOMMHarbHOW Harpyske

Ft
Thm,

YeYsYgYpYpr, (4.2.2.7.3.1)

OfFp =

roe bunm,—cm. 4.2.2.5;

F; —CcM. 4.2.2.6;

T -cmM.4.2.2.7.1.1;

Yr —-cM. 4.2.2.7.3.2;

Ys -cM. 4.2.2.7.3.3;

Yg —-cm.4.2.2.7.3.4;

Y — KO3 pMUMEHT TonwmHbl oboaa, cm. 4.2.2.7.3.8;

Ypr  — KO3(hdUUMEHT NEPEKPLITUS BbICOKOTOYHbIX 3yObeB, cM. 4.2.2.7.3.9.

MakcumanbHble HanpsbkeHuss nsrnéa npu Timax, MIa, BbIMMCASOTCA OTAENbHO Ans
3ybbeB LLEeCTEPHU 1 Koneca no hopmyrne

—_ thax
OFomax — Thmy, YFYSYB-

3HayeHns BXOOALWMX napamMeTpoB OOIMKHbI onpenenateCa Npu Fy = Fipax, K4 = 1,0 1
K, =1,0.

4.2.2.7.3.2 KoadbcpmumeHT dopmMbl 3yba B Criydyae BHELIHEro 3auenneHuns npyu a, < 25°
n B < 30° BbluMCNAETCSA NPY NOMOLLN CReayoLmMX 3aBUCUMOCTEN:

Yy = 6Rf COS Qep

T (SEp)?cosay’

roe h;‘ = hg/m,, S;'n = Spa/My;

hre, Spn) @en, — CM. pUC. 4.2.2.7.3.2-1.

90°

Puc. 4.2.2.7.3.2-1
K onpegenennio Y Ans criyvasi BHELHEro 3alenneHuns

[na onpenenenus hi n Sk, BIMUCTIAIOT:
Ppt = TMCOS Ay,

roe a; — no copmyne (4.2.2.7.1.2-1);




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

a TaKkxe

de =2 [pbt(l_ Ea) + 0;5 ’dczl_ dlz)]z + (O!Sdb)z’

roe &, — NO chopmyne (4.2.2.7.1.2-11);
d, v dp Ans wectepHu — no dopmynam (4.2.2.7.1.2-2), (4.2.2.7.1.2-9),
ans koneca — no dopmynam (4.2.2.7.1.2-3), (4.2.2.7.1.2-10);

a, = arccos (dp/d,);

Vo = %(g + 2xtg a, + 2xgy) + inv a,—inv a,;

Aot = Ae= Ve
G = pgo—hgo + x,

*

roe Pio = Poo/Mw hag = heg/my = hy + 7,
Pao W hao — CM. pUC. 4.2.2.7.3.2-2, 4.2.2.7.3.2-3;

Zm

40

hao

p ao
I /774

Puc. 4.2.2.7.3.2-2
McxoaHbIn MponsBOAALLMA KOHTYP dpesbl 6e3 npoTybepaHua
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ao

]

Puc. 4.2.2.7.3.2-3
McxoaHbin npor3BoasaLwmiA KOHTYp dpesbl ¢ NnpoTybepaHuem

Xsm AN LUNMHOPUYECKNX Nepefay paBeH Hymto, ANA KOHUYeCckmux — cm. 4.2.2.7.6;

. (1-sin ag)
e = Z mn_mnxsm_hao tg an + hk(tg an_tg (10)— Tao Pao
0

roe hynay—cm. puc. 4.2.2.7.3.2-3;

B CIly4ae MCMnonb30BaHMsA MHCTPYMeHTa 6e3 npoTybepaHua

hy =0,a9 = ay;

2 (m e T
n= 26
Zy \2 mp 3

roe Z,, —no dopmyne (4.2.2.7.1.10-2);

_ 26

Y =_—tgy-H;

Zy

Npyv peLlleHnun 3TOro ypaBHEHUSI OTHOCUTENbHO Y B MEPBOM MNPUBNMKEHUN MOXHO
npuHumaTtb Y = 17 /6;

B, = arctg (-—2— tg B),

d COS et

roe d ans wectepHu — no dopmyne (4.2.2.6-1), ons koneca — no dopmyne (4.2.2.7.1.2-6);

Uen = arctg (tg aey cos Be);

* i G * \.
Sgn = Zy sin(m/3-¢) + ﬁ(cosw—Pao)a

« _1( Z cosar _ o G .
he = 2 {cos B (cosa’et 1) +7,[1 COS(3 W] cos P + Pao}-
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B Ccnydae BHYTpeHHero 3auenneHnda

Y. = 6h};2cos Aeon
£ (Sfny)?cos an’

Ana onpepenenusa hp = hg, /my W Sgyp, = Spp, /My (hg, v Spp, — CM. puc. 4.2.2.7.3.2-4)
BbIYUCIIAOT:

beos a,

Puc. 4.2.2.7.3.2-4
K onpeaenexuio Yx ans cnyyasi BHyTPEHHEro 3auenneHus

dfz = 2aw02 + daOI

roe a0z — No hopmyne (4.2.2.7.1.2-8);

hzoz = haoz/mn = (dfz_ dZ)/Zmn;
c = O,S(dfz— dal)— a,,

roe d,, —no copmyne (4.2.2.7.1.2-4);
a, —no cdopmyne (4.2.2.7.1.2-7);

* _ c .
Pay, my(1-sin ap) ’

de, = 2 |[-ppe(1-£2) + 0,5 [dE,-d} ]* + (0,5dp,)%,

rne d,, —no dopmyne (4.2.2.7.1.2-5);
x —d* s * * .
B = ZéZSZa: - (E + h'aoztg O.’n) tg an- 0!5pa02:
* 2(p:l _5*) * % «
SFnZ = co;nano + Z(haoz_paoz) tg an- \/gpaoz + 0,5,

rae  dj = dg /m,, di, =d,, /m, 8 = &/m,;

§- = [hk‘Pao(l‘Sin“o)
0=

cos @y sin(a,- aq),

CcM. puc. 4.2.2.7.3.2-3.

Mpn a,, = 20°
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hi, = 0,56624(d}, - d3)-0,13247h}, - 0,5p5 - 0,28586;
Sin, = 0,72794R}; ~0,33163p,, + 0,939698, + 1,5708.

4.2.2.7.3.3 Koo pULMEHT, y4UTbIBAIOLLNA KOHLEHTPaUUIO HAaNPsKeHWI, BbIYUCASETCA No
dopmyne

1
Yo=(12+ 0,13L)qs(1,21+2,3/1,)_

B cnyyae BHelWWHero 3adenneHnsa

L=
hg
Skn

qs = 2oL (4.2.2.7.3.3-1)

F
roe
% 2G?

PF = Pay + (Zycos2P-2G)cos |

BcnyyaeBHYTpPeHHeEero 3auenneHus
Skn

L=—"2
h*FZ

g, = o2 (4.2.2.7.3.3-2)
paoz

[ns BHeLWHero 1 BHyTPeHHero 3auenneHnin AoMmKHo cobnogaTtbes ycrnosune
1<¢qs<8.

[ns  3KBMBANEHTHbIX  UWNWHOPUYECKUX  KOleC  KOHUWYeCKMX  nepegad B
dopmyrne (4.2.2.7.3.1) npousBeaeHue Y. Ys 3aMmeHsieTcs Ha BblpaxXeHUe Ye, Yo Ye, rae Yey N Yy
onpefensalTca No 3aBUCMMOCTAM AnA Yz u Ys, B KOTOPbIX WHAEKC € npu napameTtpax
3aMeHsieTCA Ha MHAOEKC a, COOTBETCTBYIOLUIA YINy AaBMEHNs B Criydae NpUoXeHns cunbl K
BepwuHe 3y6a; Y, = 0,254 0,75/¢,,. ONA cTaHOapTHbIX MCXOAHBIX KOHTYpOB 3yb6yaTbIxX
nepenad Yg4 u Yg, MOryT GbITb ONpeaeneHsbl No cneunanbHbiM AuarpaMMam.

4.2.2.7.3.4 KooahdDUUMEHT, yunUTbIBAKOWUN BAUSHWE Yyrna HaknoHa InvHuMM  3y0a,
BblYNCNIAETCHA MO 3aBUCUMOCTH

_ B
YB =1- SB m,
roe £g — no cdopmyne (4.2.2.7.1.2-12);
B — BTrpagycax; ecrv gg > 1, T0 crieilyeT npuHsTs g5 = 1.

MuHMManbHOE 3Ha4YeHne YB orpaHun4mBaeTCcAa ycrnosnem

Yg = 1-0,25¢5 = 0,75.
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4.2.2.7.3.5 KoagppuumeHT Kpg onpeaensietcsi 3aBMCMMOCTbIO

KFB = (KHB)N1

roe Ky —no dopmyne (4.2.2.7.1.10-1);

__ w/m?
= oG (4.2.2.7.3.5)

B dopmyne (4.2.2.7.3.5) noactaBnsAeTcs MeHbllee u3 3HavyeHun b, /h n b, /h, npuyem B
Crny4yae LUEeBPOHHbIX Kornec b — wupuHa nonywespoHa; h = (2h; + c*)m,-Aym, — BbiCcOTa
3yba. Ecnu b/h < 3, B pacyeTe cnegyeT ncnonb3osatb b/h = 3.

[N KOHMYECKMX U UMINMHOPUYECKNX KONEC C NPOAOSIbHOW Moandukaumen noBepxHOCTH
3yba unun moamdukaumnen y Topuos 3ybbeB npuHnumaetca N = 1.

4.2.2.7.3.6 PacyeTHble  3HayeHua Kp, =Ky,, TOe Ky, — NO oOOHOWM U3
dopmyn (4.2.2.7.1.11-1) unun (4.2.2.7.1.11-2), 4OMKHbI YOOBNETBOPATH YCIOBUIO

&
1< Kpp <—X—-
0,25€4+0,75

4.2.2.7.3.7Tpn  ncnonb3oBaHum  3yOOPE3HOr0  MHCTPYMEHTA,  OTNM4YaroLerocs
OT CTaHA4apTHOro, napameTpbl Sg,, pr U hg, peKOMeHOyeTCca onpenenaTb No akTudeckomy
npodpunto 3yba.

4.2.2.7.3.8 KoshdpuumeHT TonwuHbl oboga Yz aBnsieTca ynpoLeHHbIM KO3 UneHToM
AN OLLEHKKN KOnec ¢ TOHKMM 06040M 1 onpeaensieTcs:

.1 anda nepegad c BHELWHUM 3auenneHnem:

Y =1,ecrimsgy/h = 1,2;
Yz = 1,6 -In(2,242h/sg), ecnn 0,5 < sp/h < 1,2,

roe Sr — TonwmHa o6oaa Kornec npu BHELLHEM 3aLlenneHnm, MM;
h — BbicoTa 3yba, Mm.

3HayeHuns Sg/h < 0,5 NpMMEHATb HE peKoOMeHAYeTCS;
2 Ons nepefad ¢ BHYTPEHHMM 3auenneHnem:

Yg = 1,ecnusg/m, = 3,5;
Yz = 1,15 -In(8,324m,, /sR), ecnu 1,75 < sp/m,, < 3,5,
roe Sg — TONWMHa 06oaa Korec Npu BHYTPEHHEM 3aLensieHnu, MM.

3HayeHus sg/m, < 1,75 NpUMEHATb HEe pekoMeHayeTCs.

Ona  TsxenoHarpyXeHHblX nepedad Y pekomeHayeTcs  onpedensTs  ©onee
BCECTOPOHHMM aHasim3om.

4.2.2.7.3.9 KoacppmumeHT nepekpbiTUS  BbICOKOTOUHbIX  3y6beB  Ypp  yTOYHSET
HanpsbkeHna mnsrmba 3yba, npuHMMas BO BHMMAaHME BbICOKOTOYHbIE LUECTepHu/Koneca wu
KO3hhULMEHT NepeKpbITMA 3ybyaToro 3auenneHms B npegenax guanasoHa COOTHOLIEHNS

2,05 < g4, < 2,5,

A€ Eqn = £4/C0S?By.
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KoadbdpmumeHT Y, onpegensietca cnegyrowmnm obpasom:
A1 Nnpw CTeNeHn TOMHOCTN Q < 4 U g4y, > 2,5

Ypr =0,7;

.2 npu cteneHn TodHocTn Q < 41 2,05 < g4, < 2,5
Ypr = 2,366-0,666¢4,,

.3 B Apyrux cnyyasax Ypr = 1,0.

42274 lonyckaemble Hanpsa)XxeHuda wunsrnba pagngd 3yObeB LIECTEPHN U
Koneca BbIYUCIIAKTCS OTAENBHO Mo hopmMyne

r1imYsTY,
Opp = —fiim ST_N Ysreir YrreirYx s (4.2.2.7.4)
p SFminYD

roe Oplim —CM.4.2.2.74.1;
Ysr —-cM. 4.2.2.7.4.2;
Yy —cM. 4.2.2.7.4.3;
Yp —cMm. 4.2.2.7.4.4;
Ysreir —CM.4.2.2.7.4.5;
Yarer —CM.4.2.2.7.4.6;
Yy —-cMm. 4.2.2.7.4.7;
Spmin —CM. 4.2.2.7.2.3.

,D.OI'IyCKaeMbIe HanpaxeHunsa narnba anda 3y6beB wectepHn n Koneca npu nencTeunm
MaKcuMarnbHOm Harpys3ku onpenendrTca no cbopmyne

_ OFrtimYstYN

OFpmax — SrerYD Ysreir -

4.2.2.7.4.1 3Ha4yeHns npedena BbIHOCNUMBOCTM 3y6beB npu un3rmbe npu OTCYTCTBUM
OaHHbIX UCMbITAHUI NPUHUMALOT Nno Tabn. 4.2.2.7.4.1.

Tabnuua 4.2.2.7.4.1

TepmMuyeckasi Unn XMMUKo-TepMmyeckas obpaboTka 3ybbeB Opyim, MMNa Yy
ObbemHas 3akarnka yrnepogucTon cranm 0,090, +150 2,5
Ob6beMHas 3akarnka nerMpoBaHHoON cTanu 0,10;+185 2,5
HuskoTemnepartypHoe LmaHMpoBaHue 330 1,2
[MoBepxHOCTHas 3akanka 0,35HV+125 2,5
A30TUpoBaHWe B ra3oBou cpeae 390 1,6
LlemeHTauus cranen, cogepxawymx Cr, Ni, Mo 450 2,5
LiemeHTaumsa Apyrmx BuaoB cTaneun 410 2,5
MpumeyaHune. 3HaYEHNS Opy;,, ONPEOENATCS NPU UCMIBITAHUSX 3YObEB KOMNEC Ha U3TMGHYH0 BLIHOCITMBOCTb NpU
OTHYNEBOM LIMKIE U COOTBETCTBYHOT BEPOATHOCTM OTKa3a He Gornee 1 % npu yucne umknos 3-106,

4.2.2.7.4.2 KoacpcpmumneHt

Ysr = Opg/0F1im = 2,
roe Opg — NPeAen n3rmbHomn BLIHOCIIMBOCTM MaTeprana 3ybbLeB nNpu OTHYNEBOM LMKIE.

4.2.2.7.4.3 AN OCHOBHbIX PeXMMOB paboTbl KOAPPUUMEHT AoNroBeYHoCTH Yy = 1.
Mpn HebomnbLOM cpoke cnyxbbl (Hanpumep, B crydae nepegayn 3agHero xoga) no
corracoBaHuo ¢ Pernctpom MOXHoO npuHumaTtb Yy > 1.
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[ns pexvma makcMmanbHOW Harpyskn T . 3Ha4YeHus Yy gadbl B Tabn. 4.2.2.7.4.1.

4.2.2.7.4.4 3HaveHns koadbcmumeHTa Y, npMHMmaroTcs:

04 napasuTHbIX konec Y, = 1,5;

019 Konec ¢ ann3ognyeckon peBepcuBHoON Harpyskon Y, = 1,1;

ANsa konec (KpoMe napasuTHbIX) C ropsiden nocagkon 3ybyaTtoro BeHua Y, = 1,25,

UnuM, ecnu Wu3BEeCTHbl MOCafOouYHbIM AnameTp dg W paguanbHoe [aBfieHue p, Ha
nocago4Hon NOBEPXHOCTH,

0,2d2 dp,-b
Yp=1+ ——="—
b Fropiim(d} -d3)

roe d v dy — nenuTenbHbIA AMaMeTp 1 AuameTp BnaauH paccunTbiBaemMoro Koneca,

B OCTalbHbIX cnyyasax Yp = 1.
4.2.2.7.4.5 KoalpUUMEHT Y1, YYUTbIBAKOLWMKA YYBCTBUTENBLHOCTL MaTepuana K
KOHLEHTPaLUUKN HanpsXXeHnn, npuHuMmaeTcsa no 1abn. 4.2.2.7.4.5.

Tabnvuua 4.2.2.7.4.5

YrSrelT
Tepmuieckas U XUMUKO-TepMUeckas ve o 1+0,2p'(1+ 2q,) Yo ur AT,
06paboTka nepexodHbIX NOBEPXHOCTEN 3y6beB Srell 1+ L2p SrelT Imax
a;, MMa npup':
ObbeMHas 3akanka yrnepogncTon cranu: 500 0,0281 1
NOKOBKa MIn npokat 600 0,0194
+ (Y5-2) x

800 0,0064 x (0,5-0,0001507)

1000 0,0014 T r
nnTbe 0,86+0,07Ys
lNoBepxHOCTHas 3akanka 0,0030 0,4+0,3Y;
A30TMpoBaHMe 1N HU3KOTEMNepaTypHoe 0,1005 0,6+0,2Y;
UunaHMpoBaHue
MpumeyaHune. 3HavyeHne q; onpedensetca no dopmyne (4.2.2.7.3.3-1) nnu (4.2.2.7.3.3-2), B 3aBMCUMOCTM OT BMAA
3auennexus. [ina guanasoxa 1,5 < g; < 4 MOXHO NpUHUMATh Ys,er=1.

4.2.2.7.4.6 KOatpUUNEHT Ygy e, YUUTBIBAKOLLMIA BAUSHUE LLEPOXOBATOCTU NEPEXOOHOM
noBepxHocTu 3yba, onpegensieTca no 1abn. 4.2.2.7.4.6.

Tabnuua 4.2.2.7.4.6

Y,
Tepmuyeckas Unm XMMUKo-TepMmuyeckasi obpaboTka 3ybbes RrelT
R, <1 1 <R, <40
O6bemHas UM NoBePXHOCTHAs 3aKarka, LemMeHTauus 1,12 1,674-0,529(R, + 1)1
A30TUPOBaHNE N HU3KOTEMMEPATYPHOE LiMaHMpPOBaH1e 1,025 4,299-3,259(R, + 1)%0058

4.2.2.7.4.7 KoahhuumeHT Yy, y4nTbiBaOLWNIA BUsIHUE pa3MepoB 3yObeB, onpeaenseTcs
no 1abn. 4.2.2.7.4.7.

Tabnwuuya 4.2.2.7.4.7

TepMuyeckas Unm XMMmMKo-TepMumyeckas Mogynib, Mm Y
obpaboTka 3y6beB ’ X
O6beMHasn 3akanka 5<m,<30 1,03-0,006m,,
m, = 30 0,85
MoeepxHocTHas obpaboTka 5<m,<25 1,05-0,01m,,
my, =25 0,80
MpumevaHue. Mpum, <5 MM 1 NL6OM BULE NOBEPXHOCTHOIO YNPOYHEHUs Yy = 1.

MuHuManeHbIM KO3 PMLUMEHT 3anaca BbIHOCNMBOCTM MNpu u3rnbe BbiOMpaeTca U3
Tabn. 4.2.2.7.2.3.




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

42275 PacyeTHble 3Ha4YeHUa KO3 dprMumneHTOB 3anaca KOHTAKTHOW U
N3rnbHON BbIHOCNMBOCTU 3yObEB LLIECTEPHU N KONeca AO0MKHbl YAOBETBOPSATL YCITOBUSAM:

imZ ;
Sy = GHIG—HNZLZVZRZWZX 2 SHmin;

_ orumYst¥n .
SF - oF Yo YSrelTYRrelTYX = SFmin

4.2.2.7.6 Mpn pacyeTe Hecyllen CNOCOOBHOCTM KOHMYECKMX 3ybyaTbix nepegad
NCNonNb3yeTcs 3auenneHne 3KBMBaNEeHTHbIX LNNNHAPUYECKNX 3yb4uaTbixX Konec, NOCTPOEHHbIX
Ha pasBepTkax cpefHUX JONOSTHUTENbHbIX KOHYCOB.

4.2.2.7.6.1 CooTBeTCTBYOWME pacyeTHble OPMYNbl AMA ONpedesnieHns napameTpoB
9KBUBANEHTHbIX LUUNTMHOPUYECKUX KONeC B TOPLLOBOM CeYEeHUUN (MHAEKC V).

Yumcno 3ybbes

Zy12 = Z12/c0s 51,2-

OnameTpbl genuTenbHbiX (HaYanbHbIX) OKPYKHOCTEN

dy1,2 = din1,2/C0S 84 5.

Me>xoceBoe paccToAaHne n nepeaaTtovyHoe Yncro 3KBMBaNEHTHOM nepepayu
a, = 0,5(dy, + dy,),

Zy, 0S8,
cos §,°

[OunameTp BepLINH 3yOLEB
dyqg = dy, + 2hgy,

roe hg,, — BbICOTa ronoBku 3yba B pacH4eTHOM CeYEeHUN AN KOHUYECKUX KOMEeC C PaBHOBbLICOKMMM
3yObaAMHU

ham = M (1 + Xpm);

RW
Mumn = My €OS By R’
Wi

Onga KOHM4YeCcKnx Kosrnec ¢ noHmxarwmmncsd 3y6bﬂMV|
hami2 = hae1,2- 0,5b tg(84, ,~ 61,2),

roe hae — BbICOTa roJ1I0BKU 3y6a Ha BHELWHEM TopLue;

o — Yron KOHyca BepLUVH;
KO3(ppMLMEHTbI CMELLEHNS Y LIECTEPHU 1 Koreca (3adaHbl)

x _ haml,z_hamz,l_
hml'z men

KoadhpmumeHTbl M3MEeHeHUst pacyeTHOW TOnwuHbl 3yba Ana wecTepHM UM Koneca
(3agaHbl)
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Xsmy =~ Xsm,-
,D,VlaMeprl OCHOBHBbIX Opr)KHOCTelZ OKBUBAIEHTHbIX LNITMHOPUYECKUX KOJ1eC

dyp, , = dy, ,COS Ayt ,

V1,2

roe

e = arctg (&) .

cos Bm

KoahhurumeHTbl NepekpbITUS 9KBUBANEHTHOM LMIMHOPUYECKON nepeaym TOpLoBOro:

I — _YvaCos Bm
va Mpn T COS Uye
roe
— 2 2 2 2 . .
9,, = 05 (\/dml— dvb1 + \/dvaz— dvbz> - a,sin a,;;
oceBOoro:
b sin By,
vp = Mmpm
b
T =4 =0,85;
CYyMMapHOro:

Eyy = Epa + Eyp-
OKBMBaNeHTHasi YacToTa BpaLLEeHNS LLECTEPHU

A1
Ny, = ny
vl dys 1
4.2.2.7.6.2 PacyeTHble opMynbl Ons onpefeneHusi napameTpoB SKBUBANEHTHbIX
LUUNMHOPUYECKUX KONEeC B HOPMarbHOM CeYEeHUMN (MHAEKC vn).
Yucno 3ybbeB

— Zv 1

7 s N
vy cos2Bypcos B’
Zvnz = uvan1:

roe
Byp = arcsin(sin (3, cos ay,).

OnameTpbl genuTernbHbIX (HavarnbHbIX) OKPY>KHOCTEN 3KBMBASEHTHbLIX LANHAPUYECKNX
Konec

dv1

——=Zyn Mmn;
c0s2Bpp vny Mmn,

dvnl =
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dvnz = uvdvnl = Zvnzmmn-

OnameTp BepLumH 3yGbeB

dyan = dpn + dya—dy = dyp + 2hg = MppZyn + (dya—dy)-

[nameTp OCHOBHOM OKPY>XHOCTU

dybn = dynCOS Ay = Zyy My COS Oy

KoahhrumeHT nepekpbiThs

Epan = Sva/COSZ Bup’

4.2.2.8 3ybyaTble koneca C XUMUKO-TEpMUYECKon obpaboTKom 3yObeB C KpPYMHbIM
mogynem (m, =7,5 MM) OOMmMKHbl ObiTb AOMOMHUTENBHO MPOBEPEHbl Ha rMyOUHHYIO

NPOYHOCTb. PacyeTHbI KO3(pMUMEHT 3anaca rNyOGUHHOW KOHTAaKTHOW MNPOYHOCTU Sy,
OOJDKEH onpenenaTbCs OTAeNbHO AN WeCTePHU 1 Koneca v yaoBneTBOPATb YCNOBUIO

_ OHrnlim
SHFJ] - oy = SH[‘JI.miIl'

roe oy —no cdopmyne (4.2.2.7.1);
Oyrntim — NPeAen rmyOGuHHOM KOHTaAKTHOWM BbIHOCNIMBOCTU, onpeaensieMbiin no hopMmynam

Ohgrnlim = 5,5 HBc npu @ < 0,6
n
Ohirniim = (4,58 + 1,57¢-0,0602)HBcu, npn @ > 0,6,

roe Uy — KO3 MULMEHT, YYNTbLIBAIOLLMA BO3MOXHOCTb BO3HUKHOBEHWS TPELLUVH HE B CEPALIEBUHE,
a B YNPOYHEHHOM CIoe, onpeaensemMblvi No Kpyebim puc. 4.2.2.8;

Hr
\ 20
09
22

HE_

I_Eff,c'f
0.8
07

1,0 2,0 3.0 4,0 50 (0

Puc. 4.2.2.8
paduk ons onpepenenns koadppuumneHTa yy B 3aBucumocTu ot ¢ u HB/HBc
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napameTp

__ he10*
" pcHBC'

roe

__ aysinagy u
Pc = "cos Bp (ut1)?

— TMpVBEAEHHbIN paguyCc KPUBM3HbBI COMPSXKEHHbIX npodwunen 3ybbeB B nontoce
3auenneHuns.

MuHUManbHbIM KO3 MULMEHT 3anaca rnyeuHHON KOHTaKTHON NPOYHOCTU Sy min = 1,4

4.2.3 Banbl.

4.2.3.1 Tpn pacnonoxeHun wectepeH nog yrnom 120° n 6onee gnameTp Bana
fbonblworo koneca p[ormkeH OblTb He MeHee 1,1 aOMameTpa NPOMEXYTOYHOro Bana
BarionpoBoAa, a BO BCEX OCTalbHbIX Cy4asX pacnofioXeHus LuecTepeH OH JOSMKEH BbITb He
MeHee 1,15 pgnameTpa npomexyToyHoro Bana. [lpy 3TOM [OMKHbI  YYUTbIBATLCA
XapaKTepUCTUKM MeXaHUYeCKMX CBOMCTB MaTepuara Bara Korieca 1 NnpoMeXXyToYHOro sana.

4.2.3.2 [nsa cygoB negoBOro Kracca Banbl, LWECTEPHU M 3yb4yaTtble Koneca rnaBHbIX
3yB4yaTbIx nepeaay AoMmkHbI BbiTb paccyMTaHbl Ha KPYTALLME MOMEHThI

T =K, -Ty,

roe K, — cm. 1abn. 4.2.3.2 (cm. Takke 2.1.2 yactum VIl «MexaHudeckne yctaHoBkm», 1.3 yactu XVII
«[JononHuTenbHble 3HaKM CUMMBOMA Knacca W CrOBECHbIE  XapaKTepUCTUKW,

onpegensoLwme KOHCTPYKTUBHbIE UMK SKCNyaTaunoHHbIe 0COBEHHOCTM CyaHay).
Tabnunua 4.2.3.2

JlepoBble knaccel
KoadppmumeHT ce3 | Arca | Arcs Arcé Arc7 — Arc9, Icebreaker6 Icebreaker8 —
— Icebreaker?7 Icebreaker9
K, 1,15 1,25 15 1,75 2,0 25

[ns npoBepkn cTaTM4eckon MPOYHOCTM FMNaBHbIX 3yOyaTbiX nepegay CydoB NefoBbIX
knaccoB Arc6 — Arc9 n negokonoB MakCcuMarnbHYy0 Harpy3ky Timax CHeayeT NnpuHMMaTb no
cornacosaHunto ¢ Pernctpom ¢ y4eToM OTHOCUMTENBHOM MPOYHOCTU 3NIEMEHTOB KOMMIEeKca
«BWHT — BanonpoBoA» M Hannius yCTPOWCTB, OrpaHMynBaloLMx nepegaBaemMbli KPYTALLMNA
MOMEHT.

4.2.4 Cmaska.

4.2.4.1 Cwmaska 3yb4yaTbix 3auenneHnin n NnoaWnnHUKOB CKOMbXEHWS FMaBHbIX nepenad
OOIDKHA OCyLLeCTBNATbCA nop AasneHuemM. [JormkHa OblTb obecrneyeHa BO3MOXHOCTb
perynupoBaHusa fasneHus macna. [JormkHo ObiTb NpeaycMOTpeHO npeaoxpaHuTernbHOoe
YCTPOWCTBO, UCKNIOYatoLLee NOBbILLEHNE AaBfeHNsa Mmacra Bbille A0MnyCTUMOrO.

4.2.4.2 Tlogaya cmasks K 3ybyaTbiM 3auensieHuMsM [OOSbKHa OCYLLECTBAATbLCA C
NOMOLLbIO (POPCYHOK.

dopcyHkn gomkHbl obecnevnBaTb No4aYy Macna B Buae nnoTHoM BeepoobpasHom CTpyu,
npu4em cocegHue CTpym OOSMKHbI NepPeKpbIiBaTb Apyr Apyra.

DOpPCYHKN AOMKHbI ObITb PacnonoXeHbl Tak, YTobbl Macno 3aTarMeanock B 3auenseHne
npv paboTe Ha nepeaHui 1 3agHUn xoa,.

MogBog macna K NoAlmnHukam n oopCyHKaM, a Takke OTBOA Macra OT HUX AOJPKEH
BbIMOMHATLCS Tak, YTOObI HE ObIfIO BCNEHMBAHUSA U 3MYNbIMpPOBaHUA Macna.

4.2.43 Cwncrtema cmas3ks porkHa oTBeyaTb TpeboBaHuam pasa. 14 yactm VIl
«Cuctembl 1 TpyGonpoBoabI».



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

4.2.5 YnpaBneHue, 3awmTta u perynmpoBaHue.

4.25.1 Tloctbl ynpaBneHus [JOSMKHbl oOTBevaTb TpeboBaHuam 3.2 vactn VI
«MexaHunyeckne ycTtaHOBKNY.

4.2.5.2 TMepepaun 0omkHbl 6bITb 060PYAOBaHbI NpMbOpamMu ANa U3MepPEHUA AaBEHUS
B CMCTEMe CMasKu Ha BXoAe 1 TeMnepaTypbl Ha BXOAE U BbIXo4e, a Takke YCTPOMCTBOM AN
3amMepa ypoBHSI Macna B Kopryce peaykropa.

4.2.5.3 Kaxgbl NOALWMNHUK CKOMBXEHUA U KaXabl YNOPHbIN NOALWMMNHUK OOSMKHbI
ObITb CHabXXeHbl yCTPOMCTBOM 4115 U3MepeHnsa TemnepaTtypbl. [1py nepegasaemMon MOLLHOCTU
MeHee 2250 kBT gonyckaeTcsa And onopHbIX NOALUMMHUKOB N3MepeHune obLuen TemnepaTypbl
oTpaboTaBLiero macna Ha Bbixoge. Pernctp moxet notpeboBaTb yCTPOMCTBA ANA U3MEPEHMS
TemnepaTtypbl Takke 1 Ang NOAWMMNHUKOB KavyeHUs.

4,254 [Ona 3awutbl OT HEOOMYCTUMOro MOBbILWEHNA TemnepaTypbl Macna B
NoALWMWNHUKAX WNW NadeHus LaBfeHuss B CUCTEME CMas3ku crnegyeT npegycMaTtpuBaTtbh
aBapurHO-NpeaynpeauTenbHy CUrHaNM3aumto.
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4.3 YNMPYITME N PASOBLUUTEJIbHBIE MY®TbI

43.1 O6wme TpeboBaHUA.

4.3.1.1 TpeboBaHnsi HacTOAWEN [NaBbl pPaCNpPOCTPAHATCA Ha  ynpyrue u
pa3obwmTenbHble MydTbl rMaBHbIX MU BCNOMOraTesfibHbIX MexaHM3MoB. Ha pasobutenbHble
3NEeKTPOMarHUTHble U rmgpasnuyeckne My@Ttbl 3T TpeboBaHMA PacnpOCTPaHATCA B TOM
Mepe, B KaKoW OHW NMPUMEHUMBbI.

4.3.1.2 MaTtepuanbl XecTkux petanen MydpT BanonpoBOAOB [OOMKHbI OTBeYaTb
TpeboBaHuaM 2.4 yactu VIl «MexaHnyeckne yCTaHOBKUY.

4.3.1.3 CoeavHuTenbHble ¢naHubl U coeguHuTenbHble BONTbl AOMKHbI OTBEYaTb
TpeboBaHuam 5.2 n 5.3, a MydTbl ¢ 6GecLUNoOHOYHOM nocagkon Ha Banax — 5.4 vactm VI
«MexaHun4yeckune ycTaHOBKN».

4.3.1.4 Ynpyrme wn pasobwmTtenbHble MydThl, NpedHasHavyeHHble O CydoB C
NeAoBbIMU YCUNEHMAMM, OOIMKHbI OTBEYaTb TpeboBaHmam 4.2.3.2.

4.3.1.5 KoHCTpyKUua mMydT BanonpoBOAOB CYAOB C O4HMM rMaBHbIM ABUraTenem, B
cnyyae BbIxoda U3 CTpos My(@T, OOIMKHA npegycmaTpuBaTb BO3MOXHOCTb NoaaepKaHus
XO[A0BOro pexunma cyfHa co CKOpPOCTblo, obecneymBatoLLen ynpaBnaemMocTb CygHOM.

4.3.2 Ynpyrue mydTbl.

4.3.2.1 Ecnu TpeboaHune 4.3.1.5 He obecneunBaeTcs, TO NpenesnbHbIN CTaTUYECKUI
MOMEHT MaTepuana ynpyrmx 9feMeHTOB W3 pPe3uHbl MM nogobHOro CUMHTETUYECKOro
mMaTepuana, paboTallmMx Ha cpe3 WM pacTshkeHue, [OIMKeH OblTb He MeHee
BOCbMMKPATHOMO KpyTALLLEro MOMeHTa MydTbl.

4.3.2.2 Tlpun pacyete ynpyrmx My@T rfaBHbIX MEXaHU3MOB U AN3erfb-reHePaTOPHbIX
arperaTtoB OOSPKHbl OblTb MPUHATBEI BO BHUMaHWE OOMNOMHUTESbHbIE Harpy3ku, Bbi3BaHHbIE
KpyTuUnbHbIMK konebaHusamu (cm. pasg. 8 yactu VIl «MexaHnyeckne yCTaHOBKNY).

4.3.2.3 Ynpyrme MydTbl An3enb-reHepaToOpHbIX arperaTtoB AOSMKHbI BblOepXmMBaTb
MOMEHTbI, BO3HMKaIOLLME NPU KOPOTKOM 3aMblkaHWW. B crnyyae OTCYTCTBUA TakuX OaHHbIX,
MaKCUMarbHbIA KPYTALMA MOMEHT OOIMKEH OblTb HEe MeHee 4,5 HOMWHaNbHOrO KpyTALLEro
MOMeHTa MyddThI.

4.3.2.4 [omkHa ObiTb obecnevyeHa BO3MOXHOCTb MOMHOCTbIO HarpyxaTtb ynpyrue
ANEMEHTbl U3 pe3uHbl MM nogobHOro CUMHTETMYECKOro MaTtepuana Myq@T rnaBHbIX
MEeXaHN4YEeCKMX YCTaHOBOK W Au3erNib-reHepaTopHbIX arperaTtoB B AnanasoHe Temnepartyp ot 5
po 60 °C.

4.3.3 Paszob6wurensHble MydThl.

4.3.3.1 PasobwmrenbHble MydTbl rMaBHbIX MEXAHU3MOB AOSMKHbI UMETb YCTPOMUCTBA,
npegoTBpaLlaroLLne AnuTeribHoe CKOSTbKeHNe.

4.3.3.2 [omxkHa 6biTb obecnedyeHa BO3MOXHOCTb YrMpaBlieHMsi pas3obLnTENbHbIMA
MypTamm rnaBHbIX MEXAHU3MOB C MOCTOB YNpaBneHUs rMaBHbIMU MeXaHU3Mamu.

HenocpencTBeHHO Ha caMmx pasobLmnTenbHbIX MydTax AOSMKHO ObiTb NpeayCMOTPEHO
YCTPOWCTBO pPe3epBHOro (aBapMMHOro) ynpasreHus.

4.3.3.3 Tlpn paboTte aByx unu Oonee pasuratenerd Ha oauH rpebHon Ban 4yepes
pasobwuTenbHble MydThl YCTPONCTBO YNpaBieHns MU OSMKHO UCKIHYaTh BO3MOXHOCTb UX
OOHOBPEMEHHOIO BKMKOYEHUs nNpu paboTe ABuratene B PasfUYHbIX HanpaBlieHUAX
BpaLLeHus.
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4.4 BAIIONOBOPOTHOE YCTPOUCTBO

441 BanonoBopoTHOE YCTPOMCTBO C MeXaHW4eCKUM MPUBOAOM AOSMKHO UMETb
GNOKMPOBKY, WUCKIOYaAOLLY0 BO3MOXHOCTb BKITHOYEHMA nepenad u Myt npu BKIKOYEHHOM
BanonoBOPOTHOM YcTponcTBe (cM. Takke 3.1.6 yactm VIl «MexaHuyeckue yCTaHOBKM»
n 2.11.1.4 HacTosALWEN YacTn).
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5 BCMOMOIATEJNIbHbIE MEXAHU3MbI

5.1 KOMNPECCOPbLI BO3AYLWHbIE C MEXAHUWYECKUM NPUBOAOM

5.1.1 O6Lwue TpeboBaHuA.

5.1.1.1 [pnemHble NnaTpydKn KOMNPECCOPOB AOMKHbI ObITb CHAGXEHbI hunbTpamm.

5.1.1.2 Komnpeccopbl [OMKHbI ObiTb CNpPOEKTUpOBaHbl Takum 06pa3om, 4TOObI
Temneparypa Bo3[yxa Ha BbIXo4e U3 BO34yX0oxnaguMtend nocnegHen cTyneHu komnpeccopa
6bina He 6Gonee 90 °C, u obopygoBaHbl CuUrHanbHbiM ycTponctBom wunu  AllC,
cpabaTbiBalOLMMK NpY NPEBLILLIEHN TeMNepaTypbl.

5.1.1.3 Oxnaxpgarwouwme nonocTn KOMMNPEeCcCOpoB AOMKHbI ObiTb 060OpyAOBaHbI
CMYCKHbIMW YCTPONCTBAMMW.

5.1.2 NMpepoxpaHuTenbHbIe YCTPOMUCTBA.

5.1.2.1 Ha kaxgoun cTyneHn KoMmnpeccopa UM HenocpeacTBEHHO Nocre Hee OOMKHO
OblTb YCTAHOBMEHO MNpPeaoXpaHUTENIbHOE YCTPOMCTBO, HEe AOMNyCKalllee MNOBbILEHWS
AaBneHus B cTyrneHn 6onee 1,1 pac4yeTHOro nMpu 3aKpbITOM KranaHe Ha HarHeTaTenbHOM
Tpybonposoge.

KoHCTpyKUMS yCTpPOMCTBa A0SMKHA WUCKIOYaTb BO3MOXHOCTb €ro perynupoBaHust Unu
OTKITIOMEHUA NOCre YCTaHOBKM Ha KOMMPECCcop.

5.1.2.2 KapTepbl komnpeccopoB o6bemMom 6onee 0,5 M3 fomkHbl ObITb 0G0PYAOBaHbI
npeaoxpaHnTenbHbIMK KnanaHaMmu, KOTopble OOSMKHbI OTBeYaTb TpeboBaHuam 2.3.4.

5.1.2.3 Kopnyca oxnaguteneh [OMKHbl OblTb CHaGXeHbl NpPeaoXpaHUTENbHbIMU
yCcTporcTBamMu, obecneyvmBatoLLMn cCBODOAHBIN BbIXO BO34yXa B Criydae paspbiBa TpyOok.

5.1.3 KoneHuyatbin Ban.

5.1.3.1 WU3noxeHHbm B 5.1.3.3 un 5.1.3.4 cnocodb nNpoBepoOYHOro pacyeTta
pacnpoCTpaHseTCa Ha CTalnbHble KoneHYaTble Basbl CYAOBbIX BO3AYLIHbLIX KOMAPECCOPOB U
KOMMpPEeCCOpoOB XONOAUNbHOroO areHta ¢ psagHeiM, V- 1 W-06pasHbiM  pacnonoxeHnem
LUUNMHOPOB, C OAHO- U MHOrOCTYNEeHYaTbiM CXXaTueM.

YyryHHble KoneH4aTble Banbl, @ Takke OTCTYNNEHMS OT pa3MepoB CTalbHbIX KONleHYaTbIX
BarnoB, paccumtaHHbix no dopmynam (5.1.3.3) n (5.1.3.4), moryT ObiTb AonyLweHbl Mo
cornacoBaHuto ¢ Pernctpom npu ycnosum npegcraBrneHnss 060CHOBbIBAOLLMX pacyeToB Unm
3KCNepUMeHTanbHbIX JaHHbIX.

5.1.3.2 KoneH4yaTble Banbl AOMMKHblI WU3rOTOBNATLCA W3 CTanM C  BPEMEHHbIM
conpoTumeneHnem ot 410 go 780 Mlla.

Mpy nNpuUMEHeHUM CcTanu C BpPeMeHHbIM conpoTusneHneMm Bbiwe 780 Mlla Ha
paccmoTpeHne Peructpa p[omkHo ObiTb npeacTaBneHo TexHudeckoe 00oCcHOBaHue,
noaTBepXaaroLLee HageXXHOCTb TakoN KOHCTPYKLUUN.

YUyryHHble KoneH4yaTble Banbl AOMMKHbI M3roTaBnMBaTbCA W3 YyryHa C LUApPOBWUOHLIM
rpachuTom, nmetrLero heppuUTHO-NEPNNTHYIO CTPYKTYpPY cornacHo Tabn. 3.9.3.1 vactu Xlll
«MaTtepuanbi».

5.1.3.3 [OuameTp Lweek KorneH4yaToro Bana d, MM, Komnpeccopa [OfmKeH ObiTb He
MeHee ornpegensemMoro rno opmyrne

d = 0,25k’ D,%p,(\[o,ug f+ (s9,)2, (5.1.3.3)
rage Dp - paCHeTHbII?I anameTp umnuHgpa, MMm; npyu oaHOCTYNEeH4YaToM CcxXaTum Dp = DLI;
Du — anameTp uunnuHagpa, MMm; Npu AByxX- U MHOrFoCTyneH4aToM CXXaTun B OTAENbHbIX UMnnHgpax
D, = Dg;
P B

Dg —pAvameTp UWMMHAOPA BbICOKOrO  AaBMeHWsl, MM; Npu  OBYXCTYNeH4aToM CXaTum B
OAHOCTyNeH4YaToM MnopwHe Dy = 1,4D,; npu ABYXCTyNeH4YaToM CXaTuh B  OOHOM
anddepeHumnansHOM NopLUHE
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D, = /DZ- D;

D, — [OvameTp uMnuMHapa HU3KOro AaBMeHus, MM;

Pk — [aBneHue HarHeTaHus uMnvHapa BbICOKOro AaBrieHWst ANs BO34YLUHbIX KOMMNPECCOPOB,
MMa; gna koMnNpeccopoB XONOAUMNbHbIX MALUUH 3HAYEeHNE p, AOIMKHO NPUHUMATBLCS MO
2.2 yactu Xl «XonoannbHble YCTaHOBKNY;

L, — pac4yeTHOe paccTosHMe MeXOy paMOBbIMU NOALUUMHUKAMU, MM,

L, =L'— npu pacrnonoXeHn1 0fHOro KpMBOLLMNA MEXAY ABYMS PAMOBbLIMU MOALINMHAKAMY;

Ly, = 1,1L' —npu pasmelleHnM [BYX CMELLEHHbIX KPWBOLUWMMOB MeXdy [OBYMs paMOBbIMU
noALLMNHUKamu;

L — (bakTuyeckoe paccTosiHe mexay cepeanHamy pamoBbIX NOALLMIHUKOB, MM;

s — XO[ MNOPLUHA, MM;

K, f,@1— KkoadhduUMeHTbI, NpUHUMaeMble no Tabn. 5.1.3.3-1, 5.1.3.3-2 1 5.1.3.3-3.

Tabnuuya 5.1.3.3-1
3HayveHusn koadduumenTa k'

BpemetiHoe 390 490 590 690 780 900
conpoTtumenexue R, MlMa
k' 1,43 1,35 1,28 1,23 12 1,18

Tabnuua 5.1.3.3-2
3HayeHus kKoachdmumeHTa f

Yron mexagy ocsiMu LMIMHApoB 0° (psgHbIv) 45° 60° 90°
fi 1,0 2,9 1,96 1,21

Tabnuua 5.1.3.3-3
3Ha4vyeHus KoadhduumeHTa @1

Ymcno umnmHgpos 1 2 4 6 8
(o} 1,0 1,1 1,2 1,3 1,4

5.1.3.4 TonwwuHa wekn Bana h, MM, Oo/PkHa OblTb HEe MeHee onpegensiemMon no
dopmyne

h = 0,105k, Dp/ (Y1Y + 0,4)pic1f1/b, (5.1.3.4)
roe ky = a }Ryn/(2Ry-430);
R — BpeMeHHoe conpoTtusreHve, MMa; npy ucnonb3oBaHWM martepuana C BpeMEHHbIM

conpoTueneHuem 6onee 780 MIMa ansa pacyeTa cnegyeTt npuHuMaTth R,,= 780 MIMa;
0,9 —pang BanoB C a30TUPOBaHWEM BCEW NMOBEPXHOCTWM NMMGO MOABEPrHYTbIX APYromMy BuAy
ynpo4HeHus, ogobpeHHomy Pernctpowm;
a = 0,95 —ans BanoB KOBaHbIX B LUTAMMNax Uy B HarnpasreHWN BOIOKOH;
a=1 — ANs BarnoB, He NOABEPrHYTbIX YNPOYHEHNIO;
Uy, U, — KO3chbpUUMeHTbI, NpuHMMaemsble no 1abn. 5.1.3.4-1 n 5.1.3.4-2;

a

Tabnuua 5.1.3.4-1
3Ha4yeHus KoadhduumeHTa Y,

t/h e/
0 0,2 0,4 0,6 0,8 1,0 1,2
0,07 4,5 4,5 4,28 4,10 3,70 3,30 2,75
0,10 3,5 3,5 3,34 3,18 2,88 2,57 2,18
0,15 29 2,9 2,82 2,65 2,40 2,07 1,83
0,20 25 2,5 2,41 2,32 2,06 1,79 1,61
0,25 23 2,3 2,20 2,10 1,90 1,7 14
MpumevyaHune. r—paguyc rantenu, Mm; € — abConTHasa BENUYMHA NepekpbITs, MM; (cM. puc. 5.1.3.4);
ANsi KONeHYaTbIX BanoB, MMEKLMX PACCTOSAHME X MEXAY LWaTyHHOW 1 paMOBOW LLerKaMu, Ansi
KoadhdULMeHTa W1 AOMKHbI MPUHMMATLCS 3Ha4YeHUs AeCTBYOLME NPy COOTHOWEHUN £/h = 0.
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P« —AaBneHvne HarHeTaHud, NpMHMMaemoe CorfacHo ykasaHusam 5.1.3.3;

€y —paccTosiHMe OT cepedVHbl PamoBOro MOALIMMHMKA A0 CPedHeW MNOCKOCTWU LUeKu; npwu
CMELLIEHHbIX KPUBOLUMMAX, PAaCMoNOXEHHbIX MeXAy ABYMS PaMOBbIMWU MOALUMMHUKAMMU,
NPUHYMaeTCs paccTosHWe A0 CPeaHen NNOCKOCTU LeKn, Hambonee yaaneHHoON OT OMnopsl,

MM;
b —IMpUHA LLEKN, MM;
fi  —koadduumneHT, npuHnMaemsbiv no Tabn. 5.1.3.4-3;

D, —pacyeTHbIli AnameTp uMnNuHApa, NnpuHMMaemblin cornacHo 5.1.3.3.

T

Amx Am}

; |
— L]

h,

Puc. 5.1.3.4

Tabnuua 5.1.3.4-2
3Ha4yeHus kKoadhduumeHTa Y,
b/d 1,2 1,4 15 1,8 2,0 2,2
P? 0,92 0,95 1,0 1,08 1,15 1,27

Tabnuua 5.1.3.4-3
3Ha4vyeHus koadhduumeHTa f1
Yron mexay ocamMu UMNMHAPOB 0° (psiaHbIN) 45° 60° 90°
fi 1,0 1,7 1,4 11

[MpoMexXyTOYHbIEe 3Ha4YeHM KO3 DULNMEHTOB, NPUBEAEHHbIX B Tabnuvuax, onpegenstoTcs
NMHENHOWN NHTEpPNONALNEN.

5.1.3.5 TIlpn nNpoekTMpoBaHMM W W3IrOTOBSIEHUM BarioB AOSKHbl BbIMNOSHATLCS
TpeboBaHus 2.4.12 — 2.4.13.

514 KoHTponbHO-uamepuTtenbHble NpUoopbI.

5.1.4.1 3a kaxagown CTyneHbto KoMrnpeccopa A0ShKeH OblTb YCTAaHOBMEH MAHOMETP.

5.1.4.2 Ha HanopHoM naTpybke HenocpeAacTBEHHO 3a KOMMPECCOPOM OOJKHA ObiTb
npegycmMoTpeHa BO3MOXHOCTb 3amMepa TemMrneparypbl Bo3gyxa.

5.1.4.3 O6opynoBaHne HaBELUEHHbIX KOMMPECCOPOB KOHTPOSbHO-U3MEPUTENBbHBIMA
npubopamn OOMKHO oTBevaTb TpeboBaHuam 5.1.4.1 n 5.1.4.2 HacKONbLKO 3TO MO3BOMSIET UX
KOHCTPYKUMS.
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5.2 HACOCHbI

5.2.1 O6wme TpeboBaHUA.

5.2.1.1 [JomkHbl 6GbITb NpegycMOTPEHbI Mepbl NPOTMB MOMagaHusa nepekavynBaemon
XUOKOCTM B NoawunHukK.  McknioyeHne gonyckaeTcs ANd  HAcoCoB, Y KOTOPbIX
nepekaymBaemas XMaKoCcTb UCMNOSb3YETCA AN CMa3ku NOALINMNHUKA.

5.2.1.2 CanbHuku HacocoB, pacrnofnoXeHHble  Ha  CTOPOHEe BcacbIBaHUA,
pekomeHayeTcs obopyaoBaTh rmapaBnnyeckumMm 3aTtBopamu.

5.2.2 NMpepoxpaHuTenbHbIe YCTPOMUCTBA.

5.2.2.1 Ecnu KOHCTpyKUKMS Hacoca He UCKNYaeT BO3MOXHOCTb NOBbILLIEHNA AaBfeHus
BblLLE pPacCYeTHOro, A0SMKEH ObITb NPeayCMOTPEH NpPeaoXpPaHUTENbHbIN KnanaH Ha Kopnyce
Hacoca unu Ha TpybonpoBoae A0 NepBOro 3anopHOro KnanaHa.

5.2.2.2 Y HacocoB, NpefHasHa4YeHHbIX OS5 Nepekaqdkm roproumnx XXMOKocTen, nepenyck
XUOKOCTU OT NpefoxXpaHnTEeNbHbIX KanaHoB JOSMKEH OCYLLEeCTBASATLCS BO BCaCbIBAOLLYIO
MofocTb Hacoca My BcacbiBaoLLyo YacTb Tpybonposoaa.

5.2.2.3 [omkHbl OblTb NpPegycMOTPEHbl MEpbl, WCKITHYaKLlWne BO3HMKHOBEHME
rMApaBnNUYecKNX yaoapoB; MNPUMEHEHME B 3TUX LENSX MepenyckHbIX KrnanaHoB He
pekomeHayeTcs.

5.2.3 MpoBepKa NPOYHOCTMU.

5.2.3.1 KpuTtudeckas yactoTta BpaleHus poTopa Hacoca AofmkHa ObiTb He meHee 1,3
pacyeTHOMN.

5.2.3.2 [etanu Hacoca OomKkHbl ObiTb NPOBEPEHbLI HA NMPOYHOCTb NPU AENCTBUMN B HUX
YCUNKUK, COOTBETCTBYIOLLUMX pacyeTHbIM napameTpam Hacoca. [lpy aToM npuBeneHHbIe
HanpspKeHUs B Aetanax He AoSMkHbl npeBbiwath 0,4 npegena Teky4ecTu maTepuana getanu.

524 CamoBcachbiBarLme HacocChbl.

5.2.4.1 Hacocbl, cHabXeHHble CcaMOBCacCbiBaKOWMMM  YCTPONCTBAMM,  OOJSHKHbI
obecneymBaTb paboTy B YCNOBMSX «CyXOro BCacbiBaHUA» U, Kak NpaBuiio, MMeTb YCTPOWCTBA,
nckniovatoLme paboTty camoBcachIBaloLLErO YCTPOMCTBA Ha 3arpsi3HEHHON BOAE.

5.2.4.2 Y camoBcacblBalOLNX HACOCOB AOMKHO ObiTb MPeaycMOTPEeHO MecTo Ans
NOaKIMYEeHNA MaHoBaKyyMmMmeTpa.

5.25 JdononHuTenbHble TpeboOBaHMA ANA HACOCOB, MNepeKauMBaroLWmMX
roprovme XXugKocTu.

5.25.1 YnnoTHeHus Bana OOSKHbl OblTb TakuMu, 4YTODObI MOSIBUBLLMECHA YTEYKN HE
BbI3blBanv obpa3oBaHusi MApoOB M ra3oB B TAKOM KONMM4YecTBe, YTOObI Morna obpasoBatbcs
BOCMNIIaMeHsoLLasCca CMeCb BO3ayxa U rasa.

5.25.2 [JomkHa OblITb WCKMOYEHA BO3MOXHOCTb BO3HUKHOBEHUSI 4YPE3MEPHOIo
Harpesa 1 BoCnnamMeHeHus B YNIIOTHEHUAX BpaLlaloLWnXca aeTanen ns-3a sHeprum TpeHus.

5.2.5.3 T[pn npyMeHEeHNn B KOHCTPYKLIMN HAacoca MaTepmarnoB C HA3KOW 3NEKTPUIECKOM
NPOBOAUMOCTbLIO (MNacTMacchl, pe3nHa W T.M.), AOMKHbI BbITb NPUHATBI MEPbl AMs1 CHATUS C
HUX 9NEKTPOCTaTUYECKUX 3apsidoB MyTEM BKAOYEHUS B TakMe martepuanbl NpoBOASLLMX
NPUCagoK Unn NpUMEHeHNeM YCTPONCTB CHATUSA 3aps40B M OTBOAA MX Ha Kopryc.

5.2.6 JononHutenbHbIe TpeboBaHNA ANA rPY30BbIX, 3a4UCTHbIX U 6annacTHbIX
HacocoB HedpTeHaNnMBHbLIX CyOOB.

Koprnyca HacocoB, yCTaHOBMEHHbIX B MOMELLEHUM FPY30BbIX HAcoCoB corracHo 4.2.5
yacTtun VIl «kMexaHnyeckmne yCcTaHOBKNY, OOMKHbI OblTb CHAabXeHbl JaTymkamu TemnepaTypbl.
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5.3 BEHTUNATOPBLI, BO3AYXOHAIHETATEJIN U TYPBOHAITHETATEJN

5.3.1 O6wme TpeboBaHUA.

5.3.1.1 TpeboBaHusa HaCTOSILLEN rMaBbl OMMKHbI BbIMOMHATLCS NPY NPOEKTUPOBAHUN U
W3roTOBNEHUN  BEHTUNATOPOB,  NpefHasHadeHHblX  And  KOMMANeKrauum  CUCTEM,
pernameHTupyembix  4actoeto  VIII «Cuctembl 1 TpybonpoBoAbl», a  Takke
BO3QyxOHarHeTaTenem KoTnoB u TypboHarHeTaTenew asuratenie BHYTPEHHEro CropaHus
(cm. Takke 2.5.7).

5.3.1.2 Potopsbl BEHTUNATOPOB " BO34yXxOHarHeTaTenen COBMECTHO C
coevHUTENbHbIMKM MydTamK, a Takke poTopbl TypboHarHeTatenen B cbope AOMKHbI BbITb
oTb6anaHcupoBaHbl B COOTBETCTBUMN C 4.1.2.

5.3.1.3 BcacbiBalowme natpybkm  BEHTUNATOPOB,  BO3gyxoHarHeTatenem u
TypboHarHeTatenen AOMKHbl 6ObiTb 3aliMeHbl OT nonagaHns B HUX MOCTOPOHHUX
npegMeToB.

5.3.1.4 Cwucrtema cmas3ks NOAWMUMNHMKOB TypboHarHeTatenenm [AOfKHA WCKNoYaTb
BO3MOXHOCTb MonagaHusa macra B HaaayBOYHbIA BO3A4yX.

5.3.2 MpoBepKa NPOYHOCTMU.

Paboune koneca TypbuH n HarHeTatenem OOSMKHbI ObITb paccynTaHbl Tak, YTOObI Mpu
yacToTe BpalleHus, paBHon 1,3 pacyeTHOW, NpMBEOEHHbIE HaNpPSXXeHusa B nobomM ceveHun
obinn He 6onee 0,95 npegena TekyyecTM matepuana getanu.

Paboune koneca TypbuH 1 HarHeTaTenen AomkHbl 6bITb TaKkKe NPOBEPEHbI HA MPOYHOCTb
nyTeM WCMNbITaHUS B TedeHne He MeHee 3 MUH MpWM YacToTe BpalleHus, paBHon 1,2
pacyeTHOMN.

Takas npoBepka rofiloBHOro obpasua paboumnx konec TypobuH 1 HarHeTaTenemn aBnaeTcs
o6s3aTenbHON.

CepuiiHble 06pasubl MOryT He noAaBepraTbCsi 3TOW NPOBEpKe B TOM Criyyae, ecnuv
npeayCcMOTPEH KOHTPOSb KaXaow NOKOBKM paboyero koneca ogHUM 13 ogobpeHHbIX MeTo40B
Hepa3spyLualoLLero KOHTPOn4.

[ns rasoTypbuHHbIX HarHeTaTenen MoryT ObiTb JONYLEHbI U ApyrMe 3anackl MPOYHOCTU
no cornacoBaHuio ¢ Pernctpom, ecnu nNpuMMEHSIIOTCA MeToAdbl pacyeTa, y4duTbiBaoLne
KOHLLEHTpaUUKN HanpskeHMn U NNacTUYHOCTb (METO KOHEYHbIX 3NIEMEHTOB).

5.3.3 JdononHuTenbHble TpeboBaHMA ANA  BEHTUNSTOPOB MNOMeELUEeHUN
rpy30BbiX HAacocoB He(TeHaNMBHbIX CyAOB, NMOMELEHUA ANA NepeBO3KU OnacHbIX
rpy3oB U rpy30BbIX NOMELLEeHUN, B KOTOPbIX NEepPeBO3UTCA aBTOTPAHCNOPT C TOMNSINBOM
B 6akax.

5.3.3.1 Bo3sgywHbin 3a3op Mexay KpbInaTKoW 1 KOPMyCOM BEHTUNSATOPA AOIMKEH ObiTb
He meHee 0,1 anameTpa ek Bana KpblfaTkn B panioHe NOALUMMHUKA, HO BO BCEX CyYasix
He MeHee 2 MM (npu 3ToM Bonee 13 MM ero MOXHO He fenaTb).

5.3.3.2 [Ons npegoTepalleHns nonagaHus B KOPMyC BEHTUNATOPA MNOCTOPOHHMUX
npeamMeToB Ha BXOAE M BbIXOA4E BEHTUNSALMOHHBLIX KaHanoB Ha OTKPbITON nanybe OOSmKHbI
yCTaHaBNMBaTbCA 3aLUMTHblE CETKM C KBagpaTHbIMU A4elikaMy C pasMepoOM CTOPOHbl He
6onee 13 mm.

5.3.3.3 [Onsa npenoTBpalleHUs  HaKOMMEHWa  3reKTpu4ecknx  3apsgoB  BO
BpaLlaloLmMXCA OeTansax M Koprnyce OHW AOMKHbl M3roTaBnMBaTbCA M3 MaTepuanos, He
BbI3blBAOLINX BO3HWKHOBEHME 3apsdoB CTaTUYeckoro anektpuyectea. Kpome Toro,
YyCTaHOBKa BEHTUNATOPOB Ha Cy4HE AOMMKHA NpedycMmaTpmBaTth UX HAQEXHOE 3a3eMieHne Ha
Kopnyc cygHa B COOTBETCTBMM C TpeboBaHMaAMM YacTn XI «3nekTpmnyeckoe o6opyaoBaHne».

5.3.3.4 Kpbinatka u kopnyc (B panioHe BO3MOXHOIO COMPUKOCHOBEHUSA C KPbINIaTKoR)
OOJDKHbI M3roTaBnmMBaTbCs U3 MaTepuanos, KOTOPble NMPWM B3aMMOOEWCTBMM He obpasytoT
NCKP.

He o6pasyrowmmmn nckp NpuM3HaloTCa cregyowme codeTaHms MaTepuanoB KpbiaTok U
KOpMyCOB:

.1 13 HemeTannMyecknx matepuanos, 0bnagarLwmnx aHTUCTaTUYECKMMIN CBONCTBAMU;
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.2 13 CNNaBoOB Ha HEXene3HoW OCHOBE;

3 N3 HepXXaBeloLen ayCTEHUTHOM cTanu;

4 KpblnaTka M3roToBrieHa M3 antoMWHMEBOrO UM MarHMEBOro Cnfaea, a Kopnyc 13
4yyryHa unu ctanu (BKMYas HepXaBeloLLyto ayCTEeHUTHYI CTanb), €Crniv BHYTPU Kopryca B
pavioHe KpblnaTKM YCTAHOBMEHO KOMbLO COOTBETCTBYIOLLEN TOMWMUHbI, U3rOTOBIEHHOE U3
CMraBoB Ha HeXenes3Hou OCHOBE;

.5 noboe coveTaHne YyryHHbIX U CTanbHbIX KPbINATOK M KOPNYCOB (BKMNtOYas Takke,
Koraa KpbliaTka wWnn KOpryc M3roTOBMEHbl U3 HepXXaBewwen ayCTEeHUTHOW cTanu) npwm
YCIOBMWM, YTO 3a30p Mexay HUMu ByaeT cocTaBnATb HE MeHee 13 MMm.

5.3.3.5 [pyrue coyetaHms matepmnanoB KpbinaToK U KOPNyCcoB, HE NPeayCMOTPEHHbIE
B 5.3.3.4, Takke MOryT ObITb AONYLLEHbI, €CNX NPOBEAEHNEM COOTBETCTBYIOLLMX UCMbITAHUI
OygeT nokasaHo, YTO OHM He 00pasytoT UCKP.

5.3.3.6 He pgonyckaeTca npuMeHeHue criedyroLmx codeTaHnin MaTepranoB KpblnaTok
N KOpPNyCOB:

.1 KpblnaTKv M3roToBneHbl U3 antoMUHUEBbLIX UM MarHMeBbIX CNaBoB, a kopryca u3
CMIaBoOB Ha XeJie3HOMN OCHOBE;

.2 KpbIaTKM W3roTOBMEHbl M3 CNMaBOB Ha >Kenes3HoW OCHOBe, a Kopnyca Wu3
antMUHMEBbIX UM MarHMeBbIX CMiaBoB;

.3 KpblnaTKu 1 Kopryca U3roToBfeHbl U3 CNaBOB Ha XXene3HoW OCHOBE Npw 3a3ope
Mexay HAMKN MmeHee 13 MMm.
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5.4 CENAPATOPbI LEHTPOBEXHbIE

54.1 O6wme TpeboBaHUA.

5.4.1.1 KoHCTpyKUMA cenapaTopoB AOMKHA UCKIOYaTh YTeYKy HeddTenpoayKToB N UX
napoB Npuv NobbIX pexnmMax cenapauum.

5.4.1.2 bBapabaHbl cenapaTopoB LOMMKHbI ObITb AWMHAMUYECKM OTOanaHCUpOBaHbI.
lMonoxeHne CcbemMHbiX gdeTtanenm JomkHOo  ObiTb  3amapkupoBaHo.  KOHCTpyKums
Tapenkogepxarensa n 6apabaHa fomKHa NCKMYaTh BO3MOXHOCTb X HEMPaBUbHOM COOPKM.

5.4.1.3 Cuncrembl «poTOp — CTaTop» AOMMKHbl ObiTb paccuyMTaHbl TakK, YTOOblI 30HbI
KPUTUYECKOM YacTOTbl BpalleHWsi NpeBbIany paboyyo YacToTy BpalLeHUs Kak B MOPOXHEM,
TaK 1 B 3anoSIHEHHOM COCTOSIHUM.

Hanuune 30HbI KPUTUYECKOW 4YacTOTbl BpALLEHMSI HMKE pacyeTHOW MOXeT ObiTb
JONyLEeHo TOSbKO MpW YCroBUM MpeacTaBneHus [oKasaTenbCTB ANUTENbHOW HadeXHon
paboTbl cenapaTopa.

5.4.1.4 KoHCTpyKumMsi ~ MyddT  BKHOYEHMS  [OOfMKHA  UCKMIYaTb  BO3MOXHOCTb
nckpoobpasoBaHus, HEOQOMYCTUMOrO Harpeea Ha Bcex pexumax paboTbl cenapaTtopa.

5.4.2 MpoBepKa NPOYHOCTMU.

5.4.2.1 Bpawatowumeca getanu cenapaTtopa OOSMKHbl ObITb Takke NpoBepeHbl Ha
NPOYHOCTb MpU AENCTBUN B HUX YCUNUI NMPU YacTOTe BpalLeHUd, NpeBbILaloLLLENn pacHeTHYIO
He MeHee 4em Ha 30 %; Npu 3TOM CyMMapHble HanpsKeHWss B HUX He [OOSDKHbI
npesbiwaTb 0,95 npegena TekydecTn matepuana getanen.

5.4.2.2 TonoBHon obGpasel, cenapaTtopa Ha CTeHOe 3aBOAa-U3roTOBUTENS OOSHKEeH
ObITb NOABEPrHYT OMbITHOM NPOBEPKE Ha MPOYHOCTb BPALLAOLLMXCSA YacTen NyTeM UCTNbITaHUA
ero npuv YacToTe BpaLleHUs, NpeBblatoLLern pacHeTHYH0 YacToTy He MeHee 4YeM Ha 30 %.

5.4.3 KOHTponbHO-u3MepuTtenbHble NpUoopbLI U 3almTa.
5.4.3.1 [JomkHo O6bITb NpPeaycMOTPEHO YCTPOMCTBO KOHTPONsSi 3a MpPOLECCOM
cenapauun.

5.4.3.2 PekomeHaoyeTcsa cenapaTopbl CHaGxaTb YCTPOWCTBOM, aBTOMAaTUYECKM
OTKIOYaLLMM MPUBOA M OCTaHABNMBAOLWMM CenapaTop Npy BO3HUKHOBEHWUW HEOOMYCTUMOWN
Bnbpaumm arperara.
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6 NANYBHbIE MEXAHU3MblI

6.1 OBLWME NONOXKEHUA

6.1.1 TopMO3HbIE HaKMagkn U MX KPEnneHust OOSMKHbI OblTb CTOMKMMW K MOPCKOW
BoAe W HedTenpoayktaM. TOPMO3Hble HaKknagku [AOMKHbl ObiTb TEPMOCTOMKMMWU [0
Temnepartypbl 250 °C.

Jonyctnmaa TepMOCTOMKOCTb COEANHEHUA MeXAYy TOPMO3HOW HaKragkon U OnopHbIM
Kapkacom [ormkHa ObITb Bbllle HarpeBa B COEANHEHUN Ha BCEX BO3MOXHbIX pexnmax paboTbl
MexaHu3ma.

6.1.2 MexaHn3Mbl, UMELME MEXaHWYECKUA U PYYHOM NPUBOAbI, AOSMKHbI ObITh
obopynoBaHbl  GNOKMpYOLWMM  YCTPOMCTBOM,  MCKMKOYAKOLWMM  BO3MOXHOCTb WX
OL4HOBPEMEHHOM paboThbl.

6.1.3 YcTponctBa ynpaBneHns nanybHbIMKM - MexaHuM3Mamu  OOJDKHbl - ObITb
BbINOSIHEHbI Taknm obpa3oM, 4ToObl BbiOMpaHME MPOU3BOAMMOCH BpaLLeHMEM MaxoBMKa
BMpPaBO WNW OBWMXEHMEM pblbara K cebe, a Cnyck — BpalleHMEM MaxoBWKa BEBO WU
ABWXeHneM pblyara oT cebsa. CTonopeHne TOPMO30B OOSPKHO MPOM3BOAUTLCS BpalleHueM
MaxO0BUWKOB BMNpaBo, a pacTopMaXXMBaHne — BpalleHeM BIEBO.

6.1.4 YcTponctBa ynpaereHusl, a Takke KOHTPOMbHO-U3MepUTENbHblE MPUGOpPBLI
OOJDKHBbI ObITb pacnonoXxeHbl Tak, YToObl obecrneunBanock HabngeHMe 3a HUMKU C MecTa
ynpaBneHus.

6.1.5 MexaHn3Mbl, UMEeIoLLME TMAPaBMYECKUIA NPUBOL UK yNpaBrieHne, OOMKHbI
OOMNONTHUTENBHO OTBeYaTb TpeboBaHnAM pasg. 7.

6.1.6 BbapabaHbl nebenok, TpocoBass HaBUBKA KOTOPbIX SIBIISIETCS MHOTOCINONHON, a

TPOCbl MOryT ObiTb NOABEPrHYTbl HArpy3ke B HECKOSbKMX CosiX, AOMKHbI MMeTb pebopabl,
BbICTynawLiue He MeHee YeM Ha 2,5 anameTpa Tpoca Hag BEPXHUM CIOEM HaBUBKM.

6.1.7 Jlebenkun 1 BbIOLWKM rPy30BbIX CTPEN, MEXaHN3MbI NOAbLEMA Ipy3a, U3BMEHEHMS
BblfieTa CTpenbl, NOBOPOTa N NepeaBMKEHUS KPaHOB M MOABEMHUKOB N nNpoyne nanybHble
MeXaHN3Mbl B Cfy4Yae yCTaHOBKM BO B3pbIBOONACHbIX 30HaxX 0, 1 1 2, eCnun oHM NCNonb3yloTcs
BO BpeMs onepauuin no nNuKBMOauuu pasnMBOB HedTWU, OOMKHbI ObiTb W3roTOBMEHbI BO
B3pPbIBO3ALUULLEHHOM WCMOJSTHEHMM W MMETb CBUOETENLCTBA O B3PbIBO3ALMLLEHHOCTMH,
BblAaHHbIE KOMMETEHTHOW opraHmsaumen (onpegeneHve B3pbIBOONACHbIX 30H — cMm. 19.2
yactn XI «3nektprnyeckoe obopyaoBaHuney).
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6.2 PYJIEBbBIE NPUBObI

6.2.1 O6wme TpeboBaHUA.

6.2.1.1 [naBHbIN W BcnomoratenbHbli pynesble npusoabl (cMm. 1.2.9 vactu |l
«YcTponctBa, obopygoBaHue U cHabxeHue») [OMKHbl ObiTb Tak YCTPOEHbl, 4YTOObI
oTAerbHble NOBPEXAEeHNA OAHOro U3 HUX HE BbIBOAUIM U3 CTPOS APYrov NPUBOA.

6.2.1.2 [naBHbIM pynesBonM nNpuBo4 C ABYMA WM HECKONbKAMM OOMHAKOBbLIMW
cunoBblMu arperatamu (cm. 2.9.4 vactu lll «YcTponctea, obopyaoBaHue n CHabxeHune»)
AoMmKeH OblTb YCTPOeH Tak, 4Tobbl OTAeNbHblIE NOBpeXAeHUs B ero Tpybonposoge vnun B
nobor oOHOM M3 ero CUNOBbIX YCTAHOBOK HEe BbIBOOMIIM M3 CTPOS OCTaBLUYOCH 4acTb
pynesoro npusoaa.

PyneBble ycTponcTBa C rugpaBfiMyeckuMuM cuctemMamu Ha HedTeHanumBHbIX cydax,
HedbTeHanuBHbIX cygax (260 °C), XumMoBO3ax Unn rasoBo3ax Banoeon BMectnmocTtbio 10000
n 6onee pomkHbl obopynoBaTbCA CpeacTBaMy 3BYKOBOM M CBETOBOW CUrHanu3aumm no
oBHapyXeHuto yTeukn paboyen XuakocTu B Niobor YacTn ruapaBnnyeckon CUCTEMBI, a Takke
YCTPOMCTBaMM, aBTOMaTUYECKN OTKITHOYAOLWMMM NOBPEXAEHHbIN y4aCTOK CUCTEMbI OT BCEro
YCTPOWCTBA, YTOObl NepepbIB B yNpaBreHnn CyaHOM He npesbiwan 45 ¢ ¢ MOMeHTa BbixoAa
13 CTPOSi NOBPEXAEHHOrO yvacTka rmapasrinyeckon CUCTEMBI.

6.2.1.3  KoHcTpyKums pyneBbix NPMBOAOB AOIMKHA obecneunBaTb Nepexod npu asapum
C rMaBHOro pyneBoro NpmMBoAda Ha BCnomoraTernbHbI 3a BpeMs He 6oree 2 MUH.

6.2.1.4 Pynesble npuBoabl AOMKHbI obecneunBaTb HenpepbIBHYO paboTy pyneBoro
YCTPOWCTBA B Hanbonee TSXXenbIX YyCoBUAX IKCNyaTauum.

KoHCTpyKUMsi pyneBoro npmBoAa LOSMKHA UCKNoYaTb BO3MOXHOCTb €ro NoBpeXaeHus
npu paboTe cyaHa Ha MakcumaribHOW CKOPOCTU 3a4Hero xXoAaa.

6.2.1.5 B kayecTBe pacyeTHOro KpyTswero MomeHTa Mpacw PYNeBOro npueoda
NPYHUMAaETCs KPYTAWMN MOMEHT, COOTBETCTBYHOLLUMIA YrNy Nepeknagku pyns (NOBOPOTHOW
Hacagku) 35° ansa rmaBHoro 1 15° ana BcnomoraTenbHOro NpMeBoga npu ero paboTe B pexume
HOMMWHamMbHbLIX MNapamMeTpoB (HOMMHANbHOE [daBreHWe B MNOSIOCTSX TMAPaBANYECKUX WU
ANEKTPOrnapaBnMyeckux MNpuBOAOB, HOMMHAmNbHbIE CUMa ToOKa W HanpsbkeHue B
anekTpoABuratene anekTpuyeckoro npueoga v T.n.). [Mpy 3TOM KPyTAWMIA MOMEHT,
COOTBETCTBYIOLWMIA yriy nepeknagku 0°, gormkeH 6biTb He meHee 0,82 Mpacu.

6.2.1.6 TpeboBaHus NO KOMMMEKTALMM CyAHA pyneBbIMM NPUBOAAMU U3MOXKeEHbI B 2.9
yactu Il «YcTponcTtea, o6opynoBaHune 1 CHabXeHne».

6.2.1.7 B cucrtemax rmgponpueoga pyneBoro yCTpOWMCTBa DOIMKHa
npegycMaTpuBatbCs CTauuMoOHapHas UuUMCTepHa And  XpaHeHus paboyen  KuOKocTu
BMECTUMOCTbIO, JOCTAaTOYHOWN ANS 3anofiIHEHMS HE MEeHee O4HOWN CUNOBOW CUCTEMBI, BKIOYas
YPaBHUTENbHYIO LUCTEPHY. OTa CTauMoHapHas LUMCTepHa AOMMKHA MMETb yKasaTernb YPOBHS
XNOKOCTU N CoeauHATbLCA TpybonpoBodamu € ruaponpuBoaoM TakuMm obpasom, 4Tobbl ero
rmgpaBnvyeckne CUCTEMbl MOMU  3anoNHATLCA  HENOCPeACTBEHHO W3 PyMMEnbHOro
oTaeneHus.

Kaxpgaa ypaBHUTENbHas LUMCTepHa [OrmkHa obopyaoBaTbCs CcuUrHanusauuen o
MWHMMAasbHOM YPOBHE XXUAKOCTW.

6.2.1.8 Kaxpgoe HedTeHanuBHOe CyaHO, HedpTeHanuBHoe cyaHo (260 °C), xumoBO3
unu rasoBo3 Banoson BmecTumocTbio 10000 n Gonee [OMKHBbI OTBEYaTb CReAylLMM
TpeboBaHuaM (cM. Takke 6.2.1.9):

.1 rnaBHbIn pynesBon npvBog AOMKeH OblTb Takum, 4Tobbl B Crny4yae noTepu
yrnpaBnsemMoCcTn u3-3a eaUHNYHOrO NOBPEXAEHMS B NIIOOON YacT OAHOM U3 CUITOBbIX CUCTEM
rMaBHOroO PyrneBoro NpvMBoAa, UCKMYas pymnenb, CEKTOP U ApYyrve afneMeHTbl, cnyxalune
AN TOW Xe uenn, a Takke UCKIYas 3aknmHMBaHne UCMOoNHUTENBHOro NpMBoAa nepeknagku
pyns, ynpaBnsemMocTb BOCCTaHaBnmBanach B TeyeHne He 6onee 45 ¢ nocne Bbixoaa n3 cTpos
OLHOWN U3 CUNOBBIX CUCTEM;
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.2 TrNaBHbIA pyneBow NpUBOA AOSMKEH COCTOATh:

.2.1 1”3 OBYX He3aBUCUMbIX W OTAESIbHbIX CUIMOBbLIX CUCTEM, Kaxdasd U3 KOTOPLIX B
cocTosiHuM obecneunTb BbiNOnHeHWe TpebosanHmnm 2.9.2 yvactn lll «YcTpowncTea,
obopynoBaHue 1 cHabXxeHne», nnm

.2.2 NO KpanHen mepe M3 ABYX OAMHAKOBLIX CUMOBbIX CUCTEM, KOTOpble, OENCTBYS
OOQHOBPEMEHHO, Mpu HOpMmanbHOW paboTe B COCTOSHUM oObecneynTb BbINOMHEHME
TpeboBaHumn 2.9.2 yactu lll «YcTponctea, obopyaoBaHue n cHabxeHve.

B atom cny4ae gormkHa ObITb NpegycMoTpeHa B3auMOCBSA3b MMAPaBINYECKUX CUCTEM,
BO3MOXXHOCTb OBHapy>XeHus yTeukn pabouden XXMaKocTn n3 niobor CUITOBON CUCTEMBI, @ TaKKEe
aBTOMaTMyecKkas M30onsauMsa NOBPEXOEHHOW CUCTEMbI C TeM, 4Tobbl Apyras cuctema wunm
CUCTEMbl HAaXOA4MNMUCb B paboyem COCTOSHUN;

.3 pynesble NpuMBOAbI HE TMAPaBNYECKOro TUMa AOIMKHbI OTBeYaTb PaBHOLEHHbLIM
TpeboBaHusM.

6.2.1.9 [napaenuyeckue pyneBble NPMBOAbI AOMKHbI OTBEYaTb TpeboBaHuaM pa3g. 7
«MpuBoabl rmgpaenuyeckue» n yacten lll «Ycrtpowncrtea, obopygoBaHue n cHabxeHue» n Xl
«3AnekTpuyeckoe obopygoBaHme».

6.2.1.10 TpyObl onNa rmapaBnMyYecKMx CUCTEM PyneBbIX NPUBOLOB AOSMKHbI OTBEYaTb
TpeboBaHuam vactu VIl «Cuctembl n TpybonpoBoabl», NpeabsaBnseMbliM K Tpybonposogam
knacca |. TpeboBaHus K rMBKUM CoeaUHEHUAM, MPUMEHSEMbIM B 3TUX CUCTEMAX, U3MOXEHbI
B 2.5 yactu VIII «Cuctemnl n TpybonpoBoabi».

6.2.1.11 [nsa HedTeHanuBHbIX CyA0B, HedTeHannBHbIX cyaos (260 °C), XMMOBO30B Unu
rasoBo3oB Barniosonl BmecTumocTbio 10000 u 6bonee, Ho aeasentom mMeHee 100000 T, no
YCMOTpEHMo Pernctpa MoryT AonycKkaTbCH peLleHns uHble, Yem npuBeneHHble B 6.2.1.8, He
TpebyloLwmne NPMMEHEHUSA K MUCMOMHUTENBHOMY MPUBOAY WNU MNpMBOAY NEPEKnagku pyns
KpUTEpUa eOMHUYHOro OTKasa, ecrnv OOCTUTHYT paBHOLIEHHbIN ypoBeHb 6Ge3onacHocTu, a
TaKke rnpu cnegyowmx ycnosuax:

.1 ecnu nocne noTepu ynpaBngemMocTV B pesynbTaTte eavHUYHOIo MOBPEXAEHUS B
nobor yactn cuctembl TpyboNpoBOAa UM B OAHOM M3 CUNOBLIX arperaTtoB, YNpaBnsieMoCTb
BOCCTaHaBrnmBaeTcs B TeyeHue 45 c;

.2 ecnu pyneBoM nNpuWBOL BKMAOYAET IWWb OAWH MUCMONHUTENbHbIN MPUBOL
nepeknagku pyns. B aTtom cnyyae ocoboe BHUMaHue yOenseTcs aHanmsy HanpshkeHun B
KOHCTPYKLUMMK, BKMOYas, rge NpUMMEHMMO, aHanua yCTanoOCTHbIX HanpsbkeHUd U MeXaHUKU
paspyLlleHnin; npu 3Tom ocoboe BHUMaHWE LOMKHO YAENATbCA Takke MNpPUMEHSeMbIM
mMartepuanam, ycTaHOBKE YMNNOTHEHWN, MPOBELEHMIO UCMbITAHWA U NPOBEPOK, a TaKkKe
obecnevyeHnto HagexXHOro TEXHNYECKOro obCnyXnBaHus.

6.2.1.12 KOMMNOHEHTbl rMOpaBfIMMECKON CUCTEMbI B  CUIIOBOM  CUCTEME UMK
rmapaBrMyeckon CcepBoCUCTEME, YMPaBMSOWEN CUNOBOW CUCTEMOM pPyneBoro npueona
(Hanpumep, coneHougHble KnamnaHbl, MarHMTHbIE KnanaHbl) AOMMKHbI pacCMaTpmMBaTbCA Kak
4YacTb CUCTEMbI YNpaBfeHus pyneBbiM NPMBOAOM W [OIMDKHbI ObiTb Ay6nupoBaHbl U
N30SIMPOBaHbI.

KOMMOHEHTLI rmapaBnnMYeckon CUCTEMbI B CUCTEME YNpaBfeHUs pPyneBbiM NPUBOAOM,
ABNAOLWMECS YacTblo CUMOBOrO arperata, MOryT cuutatbCs AybnumpoBaHHbIMU - 1
N30NMpPOBaHHbIMK, ecnn umeeTca ABa unu 6onee cunoBbIX arperatoB u TpybonpoBoabl K
KaxgoMmy arperaTy MOryT OblTb M30/IMPOBaHbI.

6.2.1.13 PyneBble npuBoAbl NACCAXUPCKUX CYO0B, UMEKOLLMX OfMHY, ONpeneSieHHY
cornacHo 1.2.1 NpaBun o rpy3oBon Mmapke Mopckunx cynos, 120 m n 6onee nnm nmerLmx Tpu
n 6onee rnaBHble BEPTUKAIbHbIE 30HbI, AOSMKHbI 0TBeYaTb TpeboBaHmam 2.2.6.7.2 n 2.2.6.8
Yyactn VI «[poTrBonoxapHasa 3awuTa.

6.2.2 MowHocTb npuBoAa.

6.2.2.1 MowHOCTb rMaBHbIX PYNeBbIX NPUBOAOB AOMMKHa obecneymBaTb nepeknaaky
pyns (noBopoTHOM Hacaaku) ¢ 35° ogHoro 6opTa Ha 30° gpyroro 6opTa 3a Bpems He 6onee 28
C Npy OEencTBuM pacyeTHOro MOMeHTa pyneBoro npuveBoda Ha pynb MpUM MakCUMarbHbIX
3KCnryaTaunmoHHOW ocaZike U CKOPOCTW NepeaHero xona cyaHa.
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6.2.2.2 MowHOCTb BCMOMOraTenbHbIX pPyneBbIX NMPUBOAOB AOMmkHa obecnedvnBaTb
nepeknagky pyns (moBopoTHoW Hacagku) ¢ 15° ogHoro Ha 15° gpyroro 6oprta 3a Bpems He
6onee 60 ¢ npu ycnoeusax, oroBopeHHbIx B 2.9.3 vactu Il «YcTtponcTtea, obopyaoBaHue u
cHabxeHue».

6.2.2.3 [suratenu pynesblx NPUBOAOB LOSMKHbI OMYyCKaTb Neperpysky no MOMEHTY He
MeHee 1,5 MOMeHTa, COOTBETCTBYHIOLLErO pacyeTHOMY, B Te4eHUe OOHON MUHYTHI.

OneKkTpuyeckue gBuratenu pynesbiX MPUBOOOB LOMKHbI OTBeYaTb TpeboaHuam 5.5
yacTtun Xl «dnekTpnyeckoe obopyaoBaHMEY.

6.2.3 PydHble pyneBbie NnpuBoAbl.
6.2.3.1 [naBHbI® py4yHOM pyneBonM nNpuBOA AOMKEH ObiTb CaMOTOPMO3SLLENCS
KOHCTPYKUMW.

BcnomoratenbHbli  py4yHOM PYrieBOM MpMBOL AOMMKEH OblTb CamMOTOPMO3SLLENCs
KOHCTPYKLUMN WM UMETb CTOMOpPHOE YCTPOWMCTBO MNpu ycrnoBun, 4to Byget obecneyeHo
HagexHoe ynpaBreHne Nm ¢ NocTa ynpasneHus.

6.2.3.2 [naBHbI py4yHON pyneBoOn NpuBo4 AOMKeH obecneumnBaTtb TpeboBaHue 6.2.2.1
npu paboTe OOHOrO YerioBeka C YCUITMEM Ha PyKosATKax wwTypBana He Gornee 120 H npwm
konuyectBe o6opoTOB WTypBana He 6onee 9/R 3a ogHy NOnHy nepeknagky pyns ¢ 6opta
Ha 6opT, rae R — nneyo (pagnyc) pykosaTKu WITypBana 4o CEPEANHbI €€ ANUHbI, M.

6.2.3.3 BcrnomoratenbHbii  py4yHOW pyneBon NpuBO4 OOMKeH obecneymBaTb
TpeboBaHve 6.2.2.2 npu paboTe He Gonee 4YeTbIpex YEerioBEK C YCUIIMEM Ha PYKOATKaX
wrypBana He 6onee 160 H Ha kaxgoro paboTatoLero.

6.2.4 3awmTa oT neperpy3ku n o6paTHOro BpalleHus.

6.2.4.1 [naBHbIK N BCNoMoraTenbHbI pyreBble NPUBOAbI OOMKHbI UMETb 3aluTy
OT Neperpy3ks getanenm n ys3noB nNpuBo4a NpuU BO3HWKHOBEHMM Ha Oannepe MOMEHTa,
paBHoro 1,5 CoOTBETCTBYIOLLErO pacyYeTHOro KpyTALWEro MOMeHTa pynesoro npueoga. [Ans
rMapaBnMyecknx pyneBbiX MPUBOAOB B KayecTBe 3allMTHOrO YCTPOMCTBA OT Neperpysku
JOMNyCKaeTCca UCMNoNb30BaTb MNpedoXpaHuUTenbHble KnamaHbl, OTperynupoBaHHble Ha
AaBneHue, obecneynBatoLlee BbINOSIHEHME Bblleyka3aHHOro TpeboBaHus, Ho He 6onee 1,25
COOTBETCTBYIOLEr0 MakcumarnbHOro pabodero AaBreHus B MOMOCTSX FMApaBfiMdecKoro
pyneBoro npmeoaa.

KoHCTpyKUMsa  npefoxpaHuUTenbHOro  YyCTPOMCTBA  AOfPKHA  nNpegycmatpuBath
BO3MOXXHOCTb €ro nroMoénpoBaHus.

MwHuManbHaa nponyckHas CNOCOBGHOCTb NpPefOXpPaHUTENbHbLIX KranaHoB AOMKHa
Ha 10 % npeBbIWaTb CyMMapHYlO MOAayy HacoCoB; MPW 3TOM He AOIMKHO MMETb MeCTO
yBenvyeHve gaBneHuns B NOSIOCTAX rMApaBIn4eckoro pyneBoro NpuBoAa CBEpPX AaBNeHWs, Ha
KOTOpOe OTperynMpoBaHbl NpeaoXpaHUTENbHbIEe KnanaHbl.

6.2.4.2 [Ons rnaBHOro pyyHoro nNpmMBoA4a BMECTO 3alUuThl OT neperpysku, Tpebyemon
B 6.2.4.1, [OCTAaTOMHO UMETbL B COCTaBe npusoaa bydepHble NPYXMHbI.

[na BcnomoraTenbHOro pPy4yHOro nNpuBOAA BbIMOMHEHUE 3alMTbl OT NEperpys3km He
obs3aTenksHo.

6.2.4.3 Hacocbl rugpaBnMyeckux pyneBbiX MaWWH JOMMKHbl MMETb  3alUTHbIE
YCTPOWCTBA NPOTMB BpaLLEHUSA OTKIYEHHOro Hacoca B 06paTHOM HamnpaBfiEHUU UMK Xe
aBToMaTMyeckn cpabaTtbiBalowee YCTPOMCTBO, 3anuparowee MNOTOK XWAKOCTM 4epes
OTKITHOYEHHBIN HacocC.

6.2.5 TopMmo3HOe yCTPONCTBO.

6.2.5.1 PyneBoe ycTpOWCTBO [OMKHO ObiTb OBOPYAOBAHO TOPMO3OM WIM WHbIM
npucnocobneHnem, obecneunsaroLmnm ygepxaHme pynsa (NOBOPOTHOM HAcagdKuM) Ha MecTe B
noboM NOMOXEHUM NPU OENCTBUM CO CTOPOHbI pyns (MOBOPOTHOW Hacagku) pacdeTHOro
KpYTSLEro MOMEHTa [faBHOrO pyneBoro npueoga 6e3 yyeTa koaduuMeHTa MNONe3HOro
AeNcTBMA noawmnnHnkos 6annepa.

6.2.5.2 [pn rmgpaBnnyecknx pynesBbiX NpMBOAax, Y KOTOPbIX MOPLUHU UMM fionactu
MOryT CTOMOPUTBLCS MEPEKPbITUEM KnanaHOB MacronpoBOAOB, CMeLManbHOro TOPMO3HOro
YCTPOWCTBA MOXET He npeaycmaTpuBaTbCS.
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6.2.6 KoHe4Hble BbIKnOYaTenu.

Kaxgbln pyneBon NpuBOL, OEWUCTBYIOLWMW OT UCTOYHMKA 3HEPrun, OOSMKEH WMETb
YCTPOWCTBO, Npekpallarllee ero AencTBUe npexae, Yem pyrb (MOBOpPOTHaA Hacagka)
Jonget 4o ynopa B orpaHMyuTesib NoBopoTa pyns (MOBOPOTHOM HacaaKku).

6.2.7 YkasaTenu nonoxeHus pynsa (MOBOPOTHOW HacaaKu).

Ha cekTope pyneBoro npneoga, Ha napannensax rmgpasnnyeckon pyneson MallnHbl Um
Ha [eTanu, XeCcTKo CBA3aHHOM C OannepoMm, OofmkHa ObiTb LWKana nonoXeHuss pyns
(MOBOPOTHOWM HacagKM) ¢ LieHon aeneHus He Gonee 1°.

6.2.8 MpoBepKa NPOYHOCTMU.

6.2.8.1 [etanu rmaBHOro n BCNoMoraTenbHOro pynesBbiXx NPUBOAOB, HaxoasLWMecs B
NMOTOKE CUIOBbLIX JIMHUWA, OOSMKHbI OblTb MPOBEPEHbI HA MPOYHOCTb NPU OENCTBUM Ha HUX
yCUniii, COOTBETCTBYIOLUUMX pacHeTHOMY KpyTsAlWlemMy MOMEHTY npusBoda, a Ansd
TpyOONpOBOAOB W  OPYrMX SMEMEHTOB NpvBOAA, MNOABEPraltoWmMxcsl  BHYTPEHHEMY
rmapaBnmMyeckoMy JaBNEHUIO, — pacYeTHOMY OaBMEHUIO.

PacuyeTHoe faBneHve onsa onpegeneHnst paamepos TPyOONpOBOAOB M APYrX 9NIEMEHTOB
pyfieBoro npmeoga, NoABepraloLwmnxcs BHyTPEHHEMY AaBMEHNIO, AOMKHO BbITb He MeHee 1,25
MakcumarnbHoro paboyero gaerneHus; Npu 3ToMm, No yCMOTpeHuto Permuctpa, npu pacyetax
OOIDKEH NPUMEHATLCA KPUTEPUN YCTanocTW, Y4YuMTbiBaOWWA Mynbcupylolwee OaBneHue,
BO3HUKaloLLee U3-3a JUHAMUYECKUX HarpysoK.

Bo Bcex ykasaHHbIX Bbllle criyyasax npuBefeHHble HanpsbkeHus B geTansx He OOMKHbI
npesbiwaTb 0,4 Nnpegena TekydecTn ong ctanbHblx getanen v 0,18 npegena npovyHOCTU Ans
Jetanen U3 YyyryHa c waposuaHbiM rpadomuTom.

6.2.8.2 HanpspkeHusi B geTansix, oowmx gnsi rmaBHOro U BCMIOMOraTenbHOro pyneBbiX
npuBoAoB (PyMnenb, CEKTOP, PEAYKTOp U T.4.), He AomKHbI npeBbiwaTh 80 % HanpskeHuHn,
JonyckaeMblx corfiacHo 6.2.8.1.

6.2.8.3 [etanu pyneBbIX npvBOLOB, He 3alUULLEHHble OT Neperpysku
npegoxpaHuTenbHbIMA  YCTPOUCTBaAMKM, MPEAYyCMOTPEHHbIMM  6.2.4, [OOMKHbl  UMETb
NMPOYHOCTb, COOTBETCTBYHOLLY NPOYHOCTU BGannepa.

6.2.9 CoeanHeHusA ¢ 6annepom.

6.2.9.1 CoeauHeHua pyneBorM MalUMHbI WM nepejadn ¢ getanamu, MPOYHO
CBsI3aHHbIMK C Bannepom, AOMKHbI UCKIYaTb BO3MOXHOCTb MOSIOMKU PYfeBOro npveBoga
npv oceBoM nepemeLLeHun 6annepa.

6.2.9.2 CoeguHeHne cCTynuubl pymnens wnuM cektopa ¢ ©GannepoM [OSMKHO
paccunTbiBaTbCA Ha nepedavy He MeHee 4YeM ABYKPaTHOro pacyeTHoOro MomeHTa Mpac,
ykasaHHoro B 6.2.1.5. BbicoTa cTynuy cBOGOAHO PAaCNONOXEHHbIX CEKTOPOB U
BCMOMOraternbHbIX pymnenen aomkHa 6eite He meHee 0,8 anameTpa ronosbl 6annepa. Ang
HepasbeMHbIX CTynuu, MpuW NpPeccoBbix OECLNOHOYHBIX nocagkax ux Ha 6Hannep,
KoathpnuMeHT TpeHus aomkeH NnpuHumMmaTbcs He 6onee 0,13.

6.2.9.3 PasbeMHble CTynuubl OOMKHbI KPEMUTLCA C KaXOO0W CTOPOHbI HE MEHee 4em
OByMsi BonTamMn 1 MMeTb ABe LINOHKWU. LLUINoHKK AormkHbl pacnonaratbea nog yrnom 90° k
NSIOCKOCTU pasbema.

6.2.9.4 [JononHuTenbHble TpeboBaHNS K MEXaHN3MaM NOBOPOTA UM N3MEHEHUS yrTa
ynopa CAYC — cMm. pa3sg. 7 yactu VIl «MexaHnyeckne yCTaHOBKNY.
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6.3 AKOPHbIE MEXAHU3MbI

6.3.1 O6wme TpeboBaHUA.

6.3.1.1 [lpoekTMpoBaHMe, W3rOTOBMIEHME W WUCMbITaHWE Opawnunen OOMmKHbI
BbIMOMHATLCSA B COOTBETCTBUM C MPUEMIIEMbIMU CTaHAapTamu, NpaBuriamMu M HOpMaMMu.
YT106bI cHMTaTLCA NpMEeMIIeMbIMU, Takne CTaHAapTbl, Npasua u HOPMbl AOSMKHbI CoAepXaTb
KpuUTepun Ansa Harpysok, paboymnx xapakTepucTuk 1 UCMbITaHWUIA.

Crnepyowime  OOKYMEHThbl,  cofepXawme  MHOPMAUUK O  KOHCTPYKTUBHbIX
XapakTepucTukax, CcTaHgapTe COOTBETCTBUS, pesynbTaTtax TexXHUYecKoro aHanusa u
0COBEHHOCTAX KOHCTPYKUMM (N0 Mepe HeobXxoauMoCTH), AOSMKHbI ObiTb MpeacTaBneHbl Ha
paccmoTpeHue (cM.1.2.3.2 HacTosLen YacTu):

KOHCTPYKTUBHbIE XapaKTEPUCTUKM Opawinuns, CBeAEHWUSI O SIKOpe M SKOPHOW Lenu,
rnybuHa AKOpHOW CTOSHKM, KpuTepun adEKTUBHOCTIN, CTaHAApPT COOTBETCTBUS;

cxema ycTponcTBa Gpawnuns ¢ ykasaHMeM BCEX KOMMNOHEHTOB SAKOPHOW (LUBAapTOBHOWN)
CUCTEMbI, TakMxX Kak NpUBOAHOW ABuratenb, BanonpoBof, LenHas 3Be3fgoyka, aKkops u
SAKOpHbIE Lenu, LBapToBHbIE Nebeakn, TPOChl N TPOCOYKNaaAYnKn, eCnm OHM BXOOAT B COCTaB
MexaHu3ma bpalununs, TopMo3a, opraHbl yNpaBneHus v T.1;

pa3mMepbl, MaTepuanbl, CBEAEHUs O CBapHbIX COEAUHEHUAX ANS BCeX nepenaroLimnx
KPYTSLNIA MOMEHT (Banbl, LWECTEPHN, MydTbl, COeANHUTENbHbIE BONTbI U T. N.) U HECYLLMX
Harpysky (NogWwunHUKM Bana, uenHas 3Be3aodka, Wkuebl, 6apabaHbl, PyHAAMEHTHbIE pambl
N T. N.) KOMMNOHEHTOB Gpalnunsa n nebegkn, B TOM Yncne o TOpMo3ax, LLenHom ctonope (npwm
Hannuun) u PyHaaMeHTe;

cBeAeHUs O rmapaBnnyeckon cucteme, B TOM Yucrne:

cxema TpybonpoBoAOB M pacyeTHOE AaBfieHNe B CUCTEME;

pacrnonoXeHne 1 ycTaBku NnpeoxpaHUTenbHbIX KnanaHoB,

cneundukaumm maTepuanos Tpyo n obopynoBaHus;

NpYMeHMblEe TUNOBbIE COeanHEHNs Tpyb;

TeXHUYECKMe AaHHble O rMapaBnn4ecknx gBuraTensx.

anekTpudeckad OOHOSIMHENMHAs CXemMa C yKasaHWMeM XapakTepucTuk kabenen,
KOHTponnepa Asuratens, HOMMHaNbHOrO 3Ha4YeHMs TOKa UMW YCTaBKM 3aLUUTHBLIX YCTPONCTB
(no npymeHumocTw);

onucaHue yCTPOMCTB M NPUBOPOB YNpaBneHns U KOHTPONS;

pe3ynbTaTbl TEXHWYECKOrO aHanm3a nepefarwowmx KpyTAWMA MOMEHT W HECyLUMX
Harpysky KOMMOHEHTOB, NoATBepXAawwmne WX COOTBETCTBME MPU3HAHHbLIM CTaHZapTam,
npasunam unm Hopmam. PesynbTaTtbl TEXHUYECKOrO aHanmsa 3ybuyaTbiXx nepenad OOSTKHbI
COOTBETCTBOBATb NPU3HAHHBIM CTaHAApTaM;

AOKYMEHTbl U cBefeHuss o6 anekTpogBuratenax 6Opawnuna v COOTBETCTBYHOLLMX
nepegaToyHbiX MexaHM3Mmax HoMUHanNbHoOM MoLHOCTL 100 KBT 1 BbILWE;

pacyeTbl, noATBepXgawwue, 4YTO MNpUBOAHOM ABuratens 6Gpawwnunsg cnocobeH
obecneuntb CKOPOCTb nogbema, Heobxogumoe HenpepbiBHOE TAroBOEe ycunue wu
neperpysodHytd CnocoOHOCTb, MNPEeAOCTaBMAKTCHA, €CRM  UCMbITAaHUA Harpyskom W Ha
onpegeneHve neperpy3odHon cnocobHocTn Bpalununs B cbope Ha 3aBoAe He NPOBOAMMNCH
(cm. 5.10.3.7 yactu IV «TexHnyeckoe HabnogeHne 3a nsrotosrneHvemMm uagenuny» lNpasun
TEeXHNYEeCKOro HabnaeHNa 3a NOCTPOMKOW CYyA0B U U3rOTOBIEHNEM MaTepmanos 1 U3Lenun
ANS CynoB);

MHopMauMss O Mnopsagke aKcnnyatauum M TEXHUYECKOro obcnyxusaHus Opawnuns
npMBOAMTCA B PYKOBOACTBE MO JKCnyaTtauumn cyaHa.

6.3.2 MaTtepuanbl n nsrotoBneHue

6.3.2.1 Martepuansl

Matepuanbl, Mcnonb3yemble ONsi U3rOTOBMEHUS Mepefarolmx KpyTAWMN MOMEHT U
HecywmMX Harpysky KOMMOHEHTOB Opalununen, AOMmMKHbI cooTBeTcTBOBaTh Yactu Xl
«MaTtepmanbl» MNU HauWoHanbHbIM WM MEXAYHAPOA4HbIM CTaHgapTaM Ha MmaTtepuansl.
Mpeonaraemble MaTtepuanbl OOMKHbl ObITb YyKa3aHbl Ha KOHCTPYKTOPCKMX 4epTexax u



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

o0006peHbl 4NA NPUMEHEHUA B KOHKPETHOW KOHCTPyKuun. Bce maTtepmanbl OOMmMKHbI UMETb
cepTuuKaT U3rOoTOBUTENS W  MMeTb MpOCMeXuBaemMylo CBA3b [0 CcepTudukaToB
N3roToBUTENS.

6.3.2.2 CpapHble coeanHeHns

CBapHble coeauHeHUs OOIMKHbl ObITb YyKasdaHbl Ha KOHCTPYKTOPCKUX YepTexax u
ogobpeHbl B pamMkax O4OOpeHuMs KOHCTPyKUMnM Opawinunsi. TexHorormyeckue npouecchl
CBapKM 1 CBapLLMKM JOIMKHbI ObITb 0400peHbI B COOTBETCTBUM C TpeboBaHnsiMu pasg. 2, 51 6
yactn XIV «Ceapka». CBapoyHble maTepuanbl OOMKHbl OblTb 0gobpeHbl Pernctpom B
COOTBETCTBMM C pa3g. 4 yactu XIV «Ceapka». O6bemM HepaspyLLaoLLEero KOHTPOSt CBapHbIX
LWBOB W nocriecBapo4yHon TepmoobpaboTkun (ecnu TakoBas NpeaycMoTpeHa) O0SMKHbI ObiTb
yKasaHbl U npeacTaBneHbl Ans pacCMOTPeHUs.

6.3.3 KoHcTpyKkuus

BHe 3aBucumocTn oT TpeboBaHuin BbIOpaHHOro cTaHgapTa COOTBETCTBUA HeobXxoammo
COOTBETCTBME creaylwmm TpeboBaHuaM. BMecTo npoBedeHns TEXHUYECKOro aHanuaa u
npeAcTaBneHns ero pesynbTaTtoB Ha pacCMOTpeHne, 040bpeHne MexaHN4YeCcKoM KOHCTPYKLNN
Opawnuna MOXeT OCHOBbLIBATbLCA Ha pe3ynbTaTtax TUMNOBOrO UCMbITAHMSA, U B TaKOM crnyyae
AN pacCMOTpPeHUst foMKHa ObITb NpeacTaBneHa MeToAmKa NPpoBeAEHNSI TAKOro UCNbITaHUS.

6.3.3.1 MexaHn4yeckasi KOHCTPYKLMSI

6.3.3.1.1 lMpoeKTHbIE Harpys3ku:

Harpysku npu yaep>xaHuu

HormkHbl OblITb Npon3BeaeHbl pacyeTbl AN AEMOHCTPaLMM TOro, YTO Mpu yaepXKaHum
(oavH sKopb, TOPMO3 MOSTHOCTLIO BKMKOYEH, MydTa LIENHOW 3BE340YKM pacuenneHa) npwu
Harpyske, coctasnsowen 80 % OT yCTaHOBMEHHON MUHUMASIbHOM Pa3pbiBHOW MPOYHOCTM
SKOPHOWN Llenn, MakcUmasibHoe HanpsbkeHue B KaXkOOM HecylleM Harpysky KOMMOHEHTe He
OyaeT npeBbIWaTh Npegena TekydecTn (ycnoBHoro npegena tekydectn 0,2 %) matepuana. B
crny4ae yCTaHOBOK, 000pyAOBaHHbIX LieMHbIM CTOMOPOM, B pacyeTax MOXeT UCMNOofb30BaTbCS
3HayeHune, paBHoe 45 % OT yCTaHOBNEHHOW MUHMManbHOM pa3pbiBHON NPOYHOCTYU LiEnu.

MHepLMOHHbIE Harpysku.

KOHCTpyKUMsi NPUBOAHONO MEexaHu3ma, BKIYalLlwero npUBOAHOM  ABUraTtenb,
penykTopbl, NOAWWMHUKX, MY(Tbl, Banbl, LEMHy0 3BE3004YKy M COeauHUTESbHble OOnThl,
OOJDKHA paccynTbIBaThCA C y4ETOM OMHAMUYECKUX BO3AENCTBUIN NPU BHE3aMHOM Hadane u
npekpalleHn OBWKEHWs MPUBOAHOrO ABUratens WM SKOPHOW ULenu, C TeMm, 4ToObl
obecneyvnTb yMeHbLUEHNE MHEPLNOHHBIX Harpy3oK.

6.3.3.1.2 HenpepbiBHOE TAroBOE ycunue.

MpuBoaHOW ABuraTens Opawnuna [OMKEH MMEeTb BO3MOXHOCTb obecneuvBaTb B
TeyeHne He meHee 4yeM 30 MWH HenpepbiBHOE TArOBOE YCUNne Z.,,:1 B 3aBUCUMOCTMU
OT KaTeropun 1 gnameTpa d uenu:

Zco t1
KaTteropus uenm H =
1 37,5d? 3,82d?
2 42,5d? 4,33d?
3 47,5d? 4,84d*
EguHnua namepexms d MM MM

3HayeHus, NpuBedeHHble B Tabnvue Bbile, MPUMEHMMbI MPU NCMOMNb30BaHUN OBbIYHbLIX
GEeCLUTOKOBbIX SIKOPEW 1 rnybnHe AKOPHOW CTOAHKM 0 82,5 M.

Mpun rnybuHe akopHOW CTosHKM Bonblue 82,5 M HenpepbiBHOE TArOBOE YCUNWNE Zontz
coCTaBnserT:

Zecont2 [H] = Zcont1 [H] + (D-82,5) x 0127d2

nnn
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Zcont2[KrC] = Z,one1[6rc] + (D-82,5) x 0,0275d?
roe D — rnybuHa sIKOPHOWM CTOSIHKM, M.

Macchl sikopen NpMHUMAOTCA paBHbLIM 3HAYEHUSM, NPUBEAEHHbIM B pasd. 3 yactu
«YcTponcTtea, obopyaoBaHue n cHabxeHuey. Kpome Toro, 3HavyeHue Z.,,; npegycmaTpmaeT
OLHOBPEMEHHbIN NOOBEM OLHOIO SKOPS M yuuTbiBaeT BnNuaHue nnaeydectn u Kr[ kniosa
(npyHMmaemoro pasHbiM 70 %). B LenomM HanpskeHne Ha KaxaoM nepefarolem KpyTawmm
MOMEHT KOMMOHEHTEe He OOMKHO cocTaenaTb 6onee 40 % npegena Tekydyectu (YCrOBHOMO
npegena tekydectn 0,2 %) maTepuana B JaHHbIX YCITOBUSAX HarpyXeHus.

6.3.3.1.3 lMeperpysoyHasa cnocobHOCTb

MpuBogHoM aBuratens Opawwnuns gomkeH obnagaTb CNocobHOCThIO obecneudnBaTb
BPEMEHHO Heobxoaumylo neperpysky Ans BbIMNOSTHEHUA OTpblBA AKOpPS OT rpyHTa. Takas
BPEMeHHas neperpy3oyHas CnocoBHOCTb, NN «KPaATKOBPEMEHHOE TArOBOE yCUNUE» A0SMKHA
cocTaBnATb He MeHee 1,5 HenpepbIBHOrO TAroBOro yCUNUSA B TEYEHNE HE MEHEE YEM 2 MUH.
B 3TO Bpems CKOpOCTb JOMYCKAETCS HMKE HOpMasibHOM.

6.3.3.1.4 CkopocTb BblOMpaHus

CpeaHsis CKOpoCTb BbiOMpaHMst AKOPHOW LIENy BO BPEMS Nogbema SKops U Lenu AormkHa
cocTtaBnaTb He meHee 0,15 m/c. Bo BpeMsi MCMbITAHUW CKOPOCTb OOMKHA U3MEPATLCH Ha
ONMHE OBYX CMblYeK LEenu, HayMHad C MOMEHTa, Korda Kak MWHUMYM TpU CMbIYKU
(onvMHon 82,5 M unn 45 MOPCKMX CaXeHel) N AKOpb HaxoAdATCs B MNOTPY>KEHHOM U
noaBeLlEeHHOM COCTOSIHUN.

6.3.3.1.5 Topmo3Has cnocobHoCTb

TopMo3Hasi cnoOCOBHOCTL Topmo3a Opalnung AomkHa OblTb A0CTaTOYHOW  Anst
3aTOPMaXMBaHUA OBUWKEHUST SIKOPST U AKOPHOW LieNy BO Bpems BbiTpaBnuBaHua uenu. lMpu
OTCYTCTBUM B KOHCTPYKLUMW LIEMHOro cTonopa TOpMO3 AofkeH obecneynmBatb TOPMO3HOW
MOMEHT, AOCTaTOuYHbIN, 4YTOOblI BblAepXuBaTb TAroBoe ycunue, coctasBnswowero 80 %
OT YCTAHOBMNEHHON MWHUMAIIbHON Pa3pbiBHOW NPOYHOCTU SKOPHOW Lenn 6e3 HeobGpaTMmMmom
aedopmaumm Hecywmx 3fIeMEHTOB M MpocKanb3bliBaHMa Topmosa. [pu Hanuuum uenHoro
cTonopa MOXeT UCMOoNb30BaTbCA 3HavYeHne, paBHoe 45 %.

6.3.3.1.6 LlenHown cTonop.

Mpn HaNM4YUKM LENHOro CTonopa OH BMECTe CO CBOUMU NPUHAASIEXXHOCTAMUN AOMKEH ObITb
paccumtaH Ha TO, 4YTOObl BblaepxuBaTb, 6e3 HacTynneHus HeobpaTumon aedopmaumu,
Harpysky, coctasnsawowyto 80 % OT yCTaHOBMIEHHON MWHUMAIbHON Pa3pbiBHOW MPOYHOCTM
skopHon uenu (cMm. 3.6.1.3 yacTtu Il «YcTponcTtea, obopyaoBaHue n CHabXKeHUe»).

6.3.3.1.7 OnopHas KOHCTPYKLUUS.

NHdopmaunto 0 KOpnyCHbIX OMOPHbLIX KOHCTPYKUMSIX ANs 6pallnuns 1 LenHbIX CTONopoB
cMm. B pasg. 3 u 4 vyactu lll «YcTponctea, obopygoBaHue n cHabxeHney.

6.3.3.2 [ngpaBnuyeckme CUCTEMbI

Mpn mncnonb3oBaHMM ANa npueoda Opawnuna rvapaBUYecKMX CUCTEM nocnegHue
OOJMKHbI COOTBETCTBOBAaThL TPeOGOBaHNAMK pasa. 7 HACTOsLLEN YacTu.

6.3.3.3  JnekTpnyeckme CUCTEMbI.

6.3.3.3.1 3OnekTpoasuraTenu.

onekTpogBuraTenM  OOMKHbl  cooTBeTcTBOBaTb  TpeboBaHusm 5.6 uvactm Xl
«QnekTpuyeckoe obopyaoBaHMeE» U OOMMKHbI NMOCTaBMATbLCA CO cBuageTensctBom PC no
dopme, npegycMmoTpeHHon HomeHknaTypor 06 beKTOB TexHMYecKoro HabnogeHms PerucTtpa.
[euratenun, nogsepralonecs BO3AEWCTBUIO MOrOAHbIX  YCNOBWMK, AOOMMKHbI  UMETb
COOTBETCTBYIOLLUME WX PACMOSNIOKEHUIO KOXYXM, a Takke WUMETb MWHUMAasbHY CTeneHb
3awmtbl cornacHo 2.4.4.2 vactm Xl «3Onektpuyeckoe obopygoBaHue». B cnydvae
NCNONb30BaHWs Pe4YKTOPOB OHW AOMMKHbI COOTBETCTBOBATbL TpeboBaHMAM 4.2, a peayKTopbI
MoLHocTblo 100 KBT 1 Bbile A0MKHbI BbITb CEPTUPULIMPOBAHDI.

6.3.3.3.2 3JnekTpuyeckue uenw.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

OnekTpuyeckue uenu gsuratenen OOMmMKHbl ObiTb 3awmuleHbl, cornacHo 8.3 vactn Xl
«QnekTpunyeckoe obopygoBaHmney, a ceveHus kabenen 4omkHbl BbiIOMpaTbCs B COOTBETCTBUM
¢ 16.8.2 yactn XI «3nekTtpnyeckoe obopyaoBaHuey. AnekTpnyeckne kabenu, NPonNoXKeHHbIe
B MecTax, NOABEPXEHHbIX BO3OENCTBMIO MOPCKOWM BOAbl, [LOMKHbI OblTb CHabXeHbl
3P PEKTMBHOM 3aLLUTON OT MEXAHNUYECKMX NOBPEXOEHWUMN.

6.3.3.4 3awmTa MexaHN4eckux KOMNOHEHTOB.

[na 3awuTbl MexaHW4yeckux getarnen, B TOM YMCIie KOPNyCcOB KOMMOHEHTOB, OOMMKHA
ObITb NPegycMOTpeHa noaxoasiias cuctema 3awuTbl, OrpaHnYMBaloLLas YacToTy BpalleHus
N KpyTAWMW MOMEHT Ha npuBOAHOM pABuratene. Heobxogumo npoaymatb cpeacTtea
yaepxXaHusa o6nomKoB, KOTopble MOryT 06pa3oBbiBaTbCA NPU CEPLE3HOM MOBPEXAEHMM
NnpUBOOHOIO  ABuratens  BCNeacTBME  MOBLbIWEHWS  4acToTbl  BpalleHus  npu
HEKOHTPONUPYEMOM BbITPaBNMBaHUM Lienu, OCOBEHHO ecnv B KayecTBe MNpPUBOLHOMO
BbICTyNaeT akcuarnbHO-MOPLUHEBOW rMapaBnuUYecknin osuraTensb.

6.3.3.5 MydThl.

Bpawnunu gomkHbl 6b6ITb 060pYyAOBaHblI Pa3obLNTENBHBIMW MyddTaMKU MexXay LienHown
3BE304KON U NPUBOAHBLIM BanoM. MydTbl C ruapaBriMyeckumMm 1 3reKTpUYecKuM rnpuBoaoMm
cuenneHns JomKHbl UMETb BO3MOXHOCTb PYYHOro pacuenneHuns.

6.3.4 UcnbiTaHna n MapKupoBKa.

Bpawnunu [omkHel NpoxXoAuTb OCBUAETENbCTBOBAHME WHCMNEKTOPOM BO BpeMs
NPON3BOACTBA Ha 3aBOAAX-U3roTOBUTENSAX HA COOTBETCTBUE YTBEPXKOEHHOW AOKYMEHTaLUMN 1
Npy NPUEMOYHbIX UCMbITaHMAX B cooTBeTCTBUM € 5.10.3 yactun IV « TexHnyeckoe HabnogeHne
3a U3roToBrneHnem msgenuiny» NpaBmn TeEXHMYECKOro HabniaoeHNs 3a NOCTPOMKOW CydoB U
N3roToBneHnemM matepuanos 1 nsgenuin ang cyaos.

WcnbiTaHnss Ha GopTy cyaHa M MapkMpoBka Opawinunen SOMKHbl NpOvM3BOAUTLCS B
cooTBeTcTBMM € 3.3.2 PykoBogcTBa No TEXHMYECKOMY HABIOAEHNIO 3a MOCTPOWMKOW CYdOB.

6.3.5 MpoBepKa NPOYHOCTMU.

6.3.5.1 [omkHa ObiTb npousBefeHa NpPOBEpPKA MPOYHOCTU AeTanen KpenneHus
MexaHn3ma K cygoBoMy (PyHOAMEHTY, B TOM YMCNe U 3aluTbl OT BOSTHOBOIO BO34ENCTBUS C
yyeTom 1.4.6.1 yactn VIII «Cuctembl n TpybonpoBoabi» (cM. 6.3.5.3 — 6.3.5.8). TpebosaHune
He pacnpoCcTpaHAeTca Ha HedTeHanuBHbleE W HaBanouvHble CyAa, MOCTPOEHHble B
cooTBeTCcTBMM C TpebosaHuamu yactn XVIII «OBwme npasmna no KOHCTPYKUUN U NPOYHOCTHU
HaBano4yHbIX N HedTeHanMBHbIX cydoB» U 4Yactn XIX «[ononHuTenbHble TpebGoBaHUSA K
KOHTENHepOoBO3aM U cydam, NepeBO3ALLNM rpy3bl NPENMYLLECTBEHHO B KOHTEMHEPaX»).

6.3.5.2 [etanu 49KOpHOr0 MexaHuM3Ma, HaxoAdMecs B MNOTOKE CUMOBbIX JMHUMN,
OOJIMKHbI OblTb NPOBEPEHbI Ha NPOYHOCTb NPU AENCTBMM HA HUX YCUIUIKA, COOTBETCTBYHOLLNX
HOMWHAaNbHOMY pacyeTHOMY TAroBOMY ycurnuioo B cooTBeTcTBuM ¢ 6.3.3.1.2. lNpn 3Tom
NpUBEAEHHbIE HaMpPsPKeHUs B AeTansx He OormkHbl npesbiwaTtb 0,4 npegena TekydecTtu
mMartepuvana getanu.

6.3.5.3  [ormxHbl NpUMEHATLCA criedylolme 3Ha4YeHUsa AaBreHnn N COOTBETCTBYIOLLNE
nnowaaun (cM. puc. 6.3.5.3):

200 kH/M? HopmanbHO K OCEBOW NMUHUKM Barna NPUMEHUTENbHO K Nnowaan npoekumn B
3TOM HanpasneHuu;

150 kH/M? napannensHO OCeBOV NMHWUKM Bana, AeACTBYIOLEN Kak C BHYTPEHHE, Tak U C
BHELLUHEN CTOPOHbI, NPUMEHUTENBHO K Nnowann npoekuuun, yBeriM4eHHoOn B yucno f pas,
onpegensemoe no gpopmyne

f=1+B/H, (6.3.5.3)

roe B — WMpUWHa MexaHu3ma B HanpasfieHWm, NapannenbHOM OCEBOM NMHUM Bana;
H — obuwias BbicoTa MEXaHN3Ma,

HO Npw 3TOM f AOMKHO BbITb He Bornee 2,5.
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6.3.5.4 Harpy3kn Ha 60nTbl, KNWHbA W CTOMNOPLI, Kpenswmne mexaHusm K nanyoe,
OOJKHbI paccunTbiBaTbes. MexaHuam kpenutca N rpynnamy 60nToB, COCTOALMX U3 OOHOro
nUNn Heckonbknx 6onToB (cM. puc. 6.3.5.4).

Ocesast AuHUA CYOHA

\

Ocesas aunus dpawnuisn

Punc. 6.3.5.3
HanpasneHue cun
MpumeyaHue. P, AOMKHO BbITb PACCMOTPEHO OTAESLHO KaK MpW HanpasneHun BHYTPb CyaHa, Tak v npu
HanpasneHun Hapyxy — cM. 6.3.5.3. MNpaBuno 3HaKkoB AN y; MeHAETCA Ha NPOTUBOMONOXHOE, Koraa P,
OENCTBYET C MPOTUBOMONOXHOWM CTOPOHbI, YEM MOKa3aHO

Koopounamur x; u y;, noxazanw
) S nonoxcumeibHvimu (+ve)
Llenmpanvhas runus mexanuzma R uay ompuyamenvHuiMu (-ve)

\
\

Puc. 6.3.5.4
MpaBnno 3HakoB

6.3.5.5 Harpyska B akcuManbHOM HanpaeBneHun R; Ha rpynny 6GontoB wnu 6ont
(nonoxuTenbHas Npy pacTskeHnn) MoXeT BbITb onpeaeneHa no opmyne
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Ri = in + Ryi_ Rsi’ (6355)

roe R, = P,hx;A;/lL,;

Ry = Pyhy A/l

P, —cwuna, AenCTBYyIoLLaa HOpMarnbHO K OCEBON NUHMM Bana, kH;

P, —cwuna, geicTsytollas napannenbHo 0CeBoW NMHWKM Bana (Gosibluiee M3 3HaYeHuid cun,
OENCTBYIOLLMX Ha i-yto rpynny BONTOB CO CTOPOHBI CyAHa unm ns-3a 6opta), kH;

h — BbICOTa OCEBOW NMHUKN Bana Ha[ OCHOBAHWEM MeXaHu3Ma, CM;

X;,y; —KOOpAMHATBI x U Y i-OM rpynmnbl GOMTOB OT LEHTPanbHOW NMHMM BCex N rpynn GonTos,
NOMNOXUTENbHLIE B HAaNpaBneHn, 06paTHOM BO3AENCTBMIO CUTbl, CM;

A; —nnowaab ceyeHunss Bcex 6onTos B i-0M rpynne, cm?;

I, —ZA;x? gns N rpynn 60NTOB;

I, —ZXA;y? ans N rpynn GonTos;

Ry —cTaTuyeckas peakuusl B i-oii rpynne 60nToB oT Macckl nebeaku.

6.3.5.6 Cpesatowime Harpyskn Fx; n Fy;, BO3AENACTBYIOLLMNE Ha i-yto rpynny 60nToB, u
cymMmmapHoe ycunue F; MoryT 6biTb BblYMCIEHBI MO (dOpMYynaMm:

Fyi = (Px - agM)/N; (6.3.5.6-1)
Fy; = (P, - agM)/N; (6.3.5.6-2)
Fi = (Fg + F)°, (6.3.5.6-3)
roe a — KO3(hpnUMNEHT TpeHus, pasHbin 0,5;

M —wmacca nebeaku, T;
g —yckopeHue cBobogHoro nageHus, m/c?;
N —wyucno rpynn 6onTos.

6.3.5.7 AxcumanbHble pacTarmsarowme u cxumarowme yeunma B 6.3.5.5 n cpesatowimne
ycunms B 6.3.5.6 AOMKHbI yYNTBIBATLCSA NPU NPOEKTUPOBAHUN ONOPHbBIX KOHCTPYKLMINA.

6.3.5.8 HanpspkeHus pacTskeHusa B kaxgom 6onTe i-on rpynnbl 601TOB JOMMKHBI ObiThb
paccuutaHbl. [Opu3oHTanbHble Harpysku F,; u Fy; 0ObIMHO [OMKHbI BOCMPUHMMATLCA
KNuHbsaMK. Korga ang KomneHcaumm cpesatoLmx Harpy3oK B 04HOM U 0B0MX HanpasneHnsaxX
npeaycMOTpeHa YCTaHOBKa MPU3OHHbIX 6ONTOB, AOMKHbI ObITb paccynTaHbl 3KBUBANEHTHbIE
HanNpsP>KeHNa B KaxgoM OonTe Ans cpaBHEHWs € AONyCcKaemMbiMU HanpshkeHusmu. [lpu
NCMOMb30BaHUN CUHTETUYECKNX COCTABOB B ONOpPax UX BNUAHNE OOIMKHO TaKKe YYUTbIBATLCS
npu pacyvetax. [OMKEH MPUHUMATBLCH, Kak MWHUMYM, OBOWMHOM KO3(MPUUMEHT 3anaca
NpoYHOCTK ANnsa 60NTOB NO YCIIOBHOMY Npeaeny TeKy4ecTu.

6.3.6 dononHuTtenbHbIe TpeboBaHUA.

6.3.6.1 AkopHble MexaHu3Mbl, NpefHas3HavyeHHble AONS BbINOSIHEHWS LUBAPTOBHbIX
onepauuni, nommmo TpeboBaHMA HacCTOAWEN T[MaBbl  AOIMKHbI  Takke OTBevaTb
TpeboBaHuam 6.4.

6.3.6.2 TpeboBaHWsa HACTOALLEN rMaBbl PAcCNpPOCTPAHAITCA Ha SKOPHbIE MeXaHU3MbI C
CUCTEMOW AUCTAHUMOHHOIO ynpaBneHusi, BblbpaHHble B cooTtBeTcTBuM ¢ 3.1.5 yactu Il
«YcTponcTea, obopygoBaHme U CHabXeHne».

6.3.6.3 Ecnu npegycmatpuBaeTcs  OUCTaHUMOHHOE  ynpasrieHWe  onepaumen
TpaBreHUss SKOPHOW Lenn Npu OTKMAKYEHUM OT 3BE3J04YKM MpuBOoLa SKOPHOrO0 MexaHusma,
OOMKHO  OblTb  MpegycCMOTPEHO  YCTPOWCTBO, obecneuymBaroliee aBTOMaTM4ecKoe
nogTopMaxmnBaHue NIEHTOYHOro TOPMO3a C TEM, UTOObI MakcMmarbHas CKOPOCTb TpaBreHns
uenn He npesblwana 3 M/c. Ha cygax ¢ xapaktepuctukon cHabxeHus 400 n meHee
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JOrMycKkaeTcsl He YycCTaHaBnMmMBaTb YCTPOMCTBA aBTOMATUYECKOro  MOATOPMaXvBaHWUS
NEeHTOYHOro TOpMOo3a.

6.3.6.4 Topmo3 3BE3004KM SAKOPHOrO MexaHu3ma OOormKeH obecrevmBaTb OCTAHOBKY
SAKOPHOW Lienu Npu ee TpaBneHun NNaBHO 3a Bpems He 6onee 5 ¢ n He MeHee 2 ¢ C MOMeHTa
nogayum curHana c nocra yrnpasneHus.

6.3.6.5 Ha nocty AMcTaHUNOHHOro ynpaeneHus JomKkeH ObiTb NPegyCMOTPEH CHETUMK
ONVHBI BLITPABEHHOW LIenu 1 ykasaTerb CKOPOCTU TpaBreHus uenu ¢ OTMETKOW npeaeribHo
OOonycTuMon ckopoctn 3 m/c.

6.3.6.6 MexaHnamMbl W Yy3fbl MEXaHW3MOB, AN KOTOpbIX nNpedycMmaTpMBaeTcs
ANCTaHUMOHHOE yrnpasrieHne, AoMKHbl UMETb MECTHOE pyYHOe ynpasneHue. Boixoa ns ctpost
Kakunx-rnmbo y3noB unm BCeN CUCTEMbl AUCTAHLMOHHOIO ynpaBneHns He AOMMKEH OKasblBaTb
HEeraTMBHOrO BIUSHUS HA HOpMarbHY paboTy SKOPHOro MexaHuama u obopygoBaHUa nNpwu
MECTHOM py4YHOM ynpasneHum (cm. Takke 5.1.3 yactu X| «3nekTpuyeckoe obopyaoBaHuey).
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6.4 LUIBAPTOBHbIE MEXAHU3MbI

6.4.1 MpuBoga.

6.4.1.1 [lpuMBOA4 WBAPTOBHOIO MeXaHW3Ma [OImKeH obecneuvvBaTb HenpepbiBHOE
BblOMpaHMe LWBAPTOBHOIO Tpoca NPU HOMMHANBHOM THArOBOM YCUNIUM C HOMWHArbHOW
CKOPOCTbO B TedeHne He meHee 30 MUH.

CkopocTb BblGMpaHMsa v LUBApTOBHOIO TpOCa Ha NEPBOM Crnoe HaBMBKKN Ha GapabaHe npu
HOMMHAasNbHOM TSrOBOM yCuUnun F JormkHa ObiTb HE MeHee yka3aHHou B Tabn. 6.4.1.1.

Tabnuua 6.4.1.1
vV, M/C 0,25 0,2 0,16 0,13
F, kH Jo 80 81— 160 161 — 250 Bonee 250

CkopocTb BblbMpaHus Tpoca C MOMOLLBIO LUBAPTOBHOW TFOMIOBKM NPW HOMUHANbHOM
TArOBOM ycunum pormkHa ObiTb He Gomnee 0,3 m/c. YkasaHust O BbiGope HOMWHANbHOIO
TAroBOro ycunusi npueeneHol B 4.4.2 yactu Il «YcTponctea, obopyaoBaHue n cHabxxeHne».

6.4.1.2 [pu pacyeTHOM pexnme paboTbl LWBAPTOBHOrO MexaHmnama (cm. 6.4.1.1) ero
npvBog OOMmKeH obecneumBatb B Te4eHWEe ABYX MUHYT CO34aHue B TPOCE Ha NepBOM Croe
HaBMBKM Ha GapabaHe TAroBoro ycmunusa He meHee 1,5 pacyeTHoro.

6.4.2 3awuTa oT neperpysKu.

Ecnn mMakcumanbHbIi MOMEHT nNpuMBOA4a MOXET MPMBECTU K Harpy3ke 31eMeHTOB
LWBAPTOBHOIO MexaHu3ama bonblien, Yem ykasaHo B 6.4.4, formkHa ObITb NpeaycMoTpeHa
3awmTa oT neperpyskul.

6.4.3 Topmoa3a.

6.4.3.1 LIBapTOBHbLIN MexaHM3M [OOMKEH WMEeTb aBToOMaTU4eckuin Topmo3, 6es
NpocCKanb3blBaHUS YAEPXMBAIOLWMIA LIBAPTOBHbLIA TPOC NPWU TArOBOM YCUIUKW, PaBHOM He
mMeHee 1,5 pacyeTHoOro, nNpy UCYE3HOBEHMM NPUBOOHOW SHEPrMM MMM BbIXOAE NpuBoda M3
CTpoS.

lNebepkn c rvgpaBnNUYecKUM WU NapoBbiM MNPUBOLAOM MNPWU OTCYTCTBUW MPUBOAHOM
3HEeprun LOMKHbI BbIAEPXKMBATL ycunue HaTtskeHus Tpoca B 1,25 pasa npesblwatollee
pac4yeTHoe TAroBoe ycunue. CKOpPOCTb TpaBneHus Tpoca AOSKHa KOHTPONMPOBAaTbCHA B
npegenax 1,0 M/MuH.

6.4.3.2 bapabaH LWBapTOBHOIO MexaHu3ma [OOIDKEH WMETb TOPMO3, TOPMO3HOM
MOMEHT KOTOpOro cnocobeH obecneunBatb yaepxaHue LWBapTOBHOroO Tpoca npv AeUCTBUN B
Tpoce ycunug, pasHoro 0,8 paspblBHOW Harpysku Tpoca, 3akpenneHHoro Ha nepBoM crioe
HaBMBKW Ha 6apabaHe.

Ycunue Ha pykosiTKe NpyMBoAa ToOpMo3a JOMKHO ObITb He 6onee 740 H.

Ecnn 6apabaH mmeeT 3anupatowee unu gpyroe 6nokupytowiee yCTpOMCTBO, OOSDKHA
MMETLCS BO3MOXHOCTb 0TCcoeanHeHns1 6bapabaHa oqobpeHHLIM cnocobom B TO BPeEMS!, koraa
LBApPTOBHbIN TPOC HAXOAUTCS NOA HArpy3Kon.

6.4.4 MpoBepKa NPOYHOCTMU.

6.4.4.1 [eTtanu LIBapTOBHOIO MexaHu3amMa, HaxoAsalmnecs B NOTOKE CUNOBLIX FIMHURA,
OOIMKHbl OblTb NPOBEPEHbI Ha MPOYHOCTb NPU AENCTBUM Ha WBApTOBHOM 6GapabaHe
HOMWHANbLHOrO TAroBOoro ycunus. MNpu 3TOM NpuBEAEHHblIE HanpskeHus B OeTansx He
AOIKHbI npeBbiwaTth 0,4 npegena TeKky4yecTn matepmana getanu.

6.4.4.2 [lpoyHOCTb OeTanen LWBapTOBHOMO MexaHW3Ma v geTtanen KpenneHus ero K
dyHAaMeHTy SOMmkHa ObiTb NpoBepeHa Npu 4ENCTBUM MaKCMManbHOMO MOMEHTa Npueoaa u
OENCTBMM Ha TPOCOBbIN GapabaH Harpysku, paBHOW pas3pbiBHOMY YCWUMMIO LUBAPTOBHOIrO
Tpoca.

Taioke gomkHa 6bITb NpoBepeHa NPOYHOCTL Bana LWBapTOBHOW Typayku Npy 4ENCTBUN Ha
TypaudKy B cepeauHe ee ANMMHbI Harpy3ku, paBHOW pa3pbiBHOMY YCUMMIO LLUBAPTOBHOrO Tpoca.

Bo BCex pacCMOTPEHHbIX BbIWE Cry4YasX HanpsbkeHna B geTanax He  AOMKHbI
npesbiwaTb 0,95 npegena TekydecTn matepuana getanen.
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MpoyHOCTL AeTanen WBaApTOBHOMO MeXaHu3Ma AO0SMKHA YYuUTbiBaTb BCE BO3MOXHbIE
BUObLlI N reoMeTpu4ecKkne HarpasrieHUs Harpys3ok, KOTOpble MOryT BO3HUKHYTb BO BpeMs
aKcnnyataumn.

Mpo4HOCTE Tpoca, npeaHasHadeHHoro Ana paboTbl C LWBAPTOBHbIM MEXAHW3MOM,
AoIKHa BbITb yKasaHa Ha MexaHu3Me.

6.4.5 ABTOMaTM4ecKkne WBapPTOBHLbIE nebeaku.

6.4.5.1 XapaktepucTuka n NPOYHOCTb aBTOMATUYECKMX LLUBAPTOBHbIX NTebefoK A0oMmKHa
ObITb HE HWXe aHanorM4yHbIX HeaBTOMaTUYECKMX MEXaHU3MOB.

6.4.5.2 AsTomaTudeckne nebedkm [OMKHbI WMMETb PYy4YHOE YyhpaBrieHne ansi
BO3MOXXHOCTM OCYLLIECTBIIEHNSA HEABTOMATMYECKOro pexnma paboTsbl.

6.4.5.3 [omkHbl 6bITb NPegyCMOTPEHbI:

3ByKOBas npegynpeguTenbHaa curHanusaums, cpabartbiBarowas npu MakcumarbHOM
OONYyCTUMOWN ANNHE BblTPaBEHHOro TPOCa;

ykasatenb hakTM4ecKoro TAroBoro ycunus, AencTByOLWEero B WBapTOBHOM Tpoce npwu
aBTOMAaTMYECKOM pexnme paboTbl.

[Ona wn3mepeHna TAroBbIX YCUNWUW pekoMeHAyeTcs YycTaHaBnuBaTb [JaTyuku C
ANEKTPUYECKNUM BbIXOAHLIM CUTHAOM.
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6.5 BYKCUPHbIE JIEBEOKA

6.5.1 Mpn NpYMeHeHMn aBTOMaTUYECKUX YCTPOWCTB ANSA PEerysiMpoBKU HATSHXKEHUS
OykcMpHOro Tpoca gormkHa ObiTb obecrnedeHa BO3MOXHOCTb KOHTPONSA TArOBOro yCUmnus,
OENCTBYIOLLEro B aHHbI MOMEHT. YKa3aTenun AormkHbl ObiTb YCTaHOBMNEHbLI OKONO nebenkun un
Ha MoOCTUKe. [1ns u3mepeHus TAroBbIX YCUITMN PEKOMEHAYeTCs YCTaHaBnuBaTb OAaTYMKU C
3NEKTPUYECKUM BbIXOOHBIM CUTHAMNOM.

6.5.2 HorxkHa 6bITb NpegycMoTpeHa 3ByKOBas npeaynpeantenbHas curHannsaums,
cpabaTbiBaloWas npuM MakCcMMarnbHOW [OoMyckaeMow [AfIMHE BbITPaBMEHHOro Tpoca Wnn
obecnevyeH BM3yarnbHbI KOHTPONb. PekoMeHOyeTCcsi yCTaHOBKA CYeTYMKa  OfVHbI
BbITPaBMEHHOro Tpoca.

6.5.3 BapabaHbl BykcupHbIX nebenok AOMKHbI OoTBevaTb TpeboBaHnuaMm 6.1.6 u
OOIKHbI ObITb CHabXxeHbl Tpocoyknaguukamu. [pu Hanuumn gByx U 6onee GapabGaHos
TPOCOYKIAAUYNKM AOMKHbI OblTb @aBTOHOMHbIMUK. TpocoBbIi 6apabaH LOMKEH UMETb MYydTY,
MO3BOSIAIOLLYIO OTKIHOYATb €r0 OT NPUBOLHOIO MEXaHM3Ma.

eomeTpudeckne pasmepbl Typadek OykcupHom nebenkm [OMKHbI obecrneynBaTtb
BO3MOXHOCTb BblTpaBnvBaHus ByKCMpHOro Tpoca.

6.5.4 KoHcTpykumst nebeakm gomkHa npegycmaTpmBaTh ObICTpOE pacTopMaxmBaHue
©apabaHa c uenbio obecneyeHns cBOGOAHOro CTpaBnNMBaHNs OYKCUPHOro Tpoca.

6.5.5 Topmoa3a.

6.5.5.1 bBykcupHas nebeaka gomkHa MMETb aBTOMaTM4YeCckoe TOPMO3HOE YCTPONCTBO,
yAepXKnBatoLLee TpoC Npu TAFOBOM YCUIMK, paBHOM He MeHee 1,25-KpaTHOMY HOMUHAaNbHOMY
YCUNNIO NPU UCHE3HOBEHUW UMW OTKITKOYEHUN SHEPTM NPUBOAHOMN nebenku.

6.5.5.2 Topmo3 6apabaHa, ynpaBnsemblin NiOObLIM BUOOM SHEPrUW, OOIMKEH UMETb
BO3MOXXHOCTb YNpaBreH1s C MOMOLLbIO PYyYHOro MHCTPYMeHTa. KOHCTPYKLUMSA TOpMO3a A0MKHa
obecneumBaTb BO3MOXHOCTb ObICTPOrO pacTopMaXmBaHUs C LEenblo  CcBOOOAHOro
CTpaBnuBaHusa Tpoca.

6.5.6 HeTtanun 6ykcupHon nebenkm, Haxoasawmecs B NOTOKE CUNOBBIX NIMHUIA, AOSKHbI
ObITb NPOBEPEHbI Ha NPOYHOCTb NPU AEUCTBMU HOMUHANBHOIO TArOBOrO YCUNUSA KaHaTa Ha
cpegHeM crnoe HaBuBKW. [lpu 3TOM MNpuBeOEeHHble HanpskeHus B AeTanax He OOSDKHbI
npesbiwaTh 0,4 Npeaena Teky4ecTn matepuana getanen.

6.5.7 [omkHa OblTb Npon3BeaeHa NpoBepka NPOYHOCTU AeTanen npu 4eNCcTBUN Ha
GapabaHe ycunuin, COOTBETCTBYIOLLUMX MaKCMManbHOMY MOMEHTY MpUBOAA, a Takke npwu
aencteum Ha 6GapabaHe ycunus, paBHOro paspbiBHOMY YCUNMIO OYKCMPHOrO KaHata Ha
BEPXHEM crnoe HaBuBkM. [lpuBeAEHHble HaNpsbkeHUs B [eTansix, KOoTopble MOoryT
noaBepratbCsi  BO3AEWCTBUIO  YCUSIMI  OT BbllLEYKa3aHHbIX  Harpysok, He  OOSDKHbI
npesbiwaTb 0,95 npegena Tekydectn matepunana getanen.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

6.6 CUCTEMbI 3KCTPEHHOW OTAAYMN TPOCA BYKCUPHOW NEBEOKN

6.6.1 Ob6nacTb NpUMeHeHuUs1.

6.6.1.1 Hactoswas rnasa onpeaensieT MUHMMarbHble CTaHAapTbl 6e3onacHoOCTV Ans
CMCTEM 3KCTPEHHON OTAAa4Ymn Tpoca ByKCUPHbIX nebenok, KOTopble NCNOSb3YHTCA Ha BYKCUPHbBIX
cydax B HenocpeacTBeHHoW 6nmsocTu Kk Bepery, B noptax unu TepMuHanax, BKIovas cyaa,
06bI4HO He NpeaHasHaYeHHble Ang BYKCUPOBOYHbIX Onepauuin B NonepeyHoM HanpaseHum.

HasHauyeHne TpeboBaHW faHHOM rnaBbl - NpefoTBpaLLeHne onpokuabiBaHmsa Oykcupa B
xope BykcMpoBKM B pesynbTaTte yeunus BykcMpoBKK, HanpasneHHOro nonepek kopnyca bykcupa
(B nonepevyHoOM HanpaBeHNN) Kak cneacTene HenpeaBMaEHHOro coObITUA (BO3MOXHAas NOTeps
X0[a/pyneBoro ynpaerieHUst WM WMHOMO), B COOTBETCTBUM C YeM MOoSlydeHHas napa Cun,
co3gaBaemasi CMELWEHVEM W MPOTUBOMOMOXHBIMM  MOMEPEYHbIMM  Harpy3kamu  (ycunuio
OYKCUPOBKM NPOTUBOAENCTBYET YNOP UMK CuUna CoONpoOTUBIIEHNSI KOpMnyca), ABMSETCSH NPUYNHON
KpeHa Oykcupa W, B UTOre, €ro OnpoKMAbIBaHWs. OTO MOXHO Takke oOnpeaenuTtb, Kak
«nepeBopayMBaHue» WM «nepeeeptbiBaHMe» K T.n. Ha puc. 6.6.1-1 nokasaHbl CuUnbl,
OencTByoLLmME B Xoae GYKCMPHbIX onepauuin.

Ycunne Sykcnposku

%

Mneyo napbl
CUN NpU KpeHe

Cuna conpoTMBReHus
Kopnyca

- -
7
&

Cwna nnasyvectn Cuna TsxecTn

Pwnc. 6.6.1-1
Cwvnbl, gencreyiowme B xofe 6yKCMpHbIX onepauuii

6.6.1.2 TpeboBaHus HacTosLLen raBbl He NpeagHa3HavyeHbl Ana GyKCUpHbIX nebdeaok,
YCTAHOBIIEHHbIX Ha 6GOpTYy CyadoB, MCMOMb3yeMbIX WCKIHOYUTENbHO ANns OYKCMPOBKM Ha
GonbluMe pacCTOAHNS, 3aBOAKM SKOPEN UNN B aHaNOMYHbIX MOPCKUX onepawmsx.

6.6.1.3 OnpegeneHuns, oTHOCcSLLMECA K rnaee 6.6:

Cncrtema 9KCTPEHHOW OTAa4Yu — MEXaHU3Mbl U CBA3aHHbIE C HUMM YCTPOUCTBA
ynpaBneHusi, KOTopble UCMONb3YHTCH AN 3KCTPEHHON OTAa4n BYKCMPHOro Tpoca 3adaHHbIM
06pa3om Kak B LUTATHbIX YCMOBUSIX, Tak U Npu ob6ecToumBaHuu.

MakcumanbHaa pacyeTHas Harpyska — MakcumanbHas Harpyska nebegku,
Kak onpegeneHo n3rotoButenemM (HOMMHaNbHOE TAroBOe yCUnue).

Yron HaknoHa Tpoca nNo OTHowWeHU K GapabaHy nebegku — yron
Mexagy npunaraemon Harpyskon (ycunuem 6yKcupoBkM) UM BYKCUPHBIM TPOCOM MpU €ero
HamaTblBaHUM Ha 6apabaH nebeaku (cm. puc. 6.6.1-2).
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Puc. 6.6.1-2
Yron HaknoHa Tpoca no oTHoLeHuto kK 6apabaHy nebeaku

6.6.2 O0Lwme nonoxeHus.

6.6.2.1 BHyTpeHHMI kOHeL BYKCUPHOro Tpoca OOIMKEH KpenuTbesl K bapabaHy nebegkm
cnabbiM 3BEHOM WNW  aHanorMyHbiM YCTPOWCTBOM, MpegHasHa4YeHHbIM Ang  OTAauu
BGYKCMPHOro Tpoca Npu NMOHMKEHHOW Harpyske.

6.6.2.2 Bce OykcupHble nebegkm OOIMKHbI ObiTb OCHALLEHbI CUCTEMOW SKCTPEHHOM
oTaauw.

6.6.3 TpeboBaHns k cMcTeMam 3KCTPEHHOWN OTAAYM.

6.6.3.1 TexHun4yeckmne TpeboBaHus.

6.6.3.1.1 Cuncrema 3KCTPEHHOW oThaun npegHasHadeHa Onsa QYHKUMOHMPOBAHMS BO
BCEM AManas3oHe Harpy3ku Ha OYKCUMPHbIA TPOC, yrna HaknoHa KaHaTa Mo OTHOLUEHWUI K
GapabaHy nebekm n yrna KpeHa cygHa npu Bcex LWTaTHbIX 1 060CHOBAHHO NPOrHO3NPyeMbIX
HepacYeTHbIX YCIOBUSIX SKCMyaTaumm (MOryT BKtoYaTb, HO HE OFPaHNYMBASACH CreayHoLNM:
OTKa3 CUCTEeMbl 3MEKTPONUTaHUA, NepeMeHHas Harpyska Ha OyKCUpHbIM TpoC, Hanpumep,
BCneacTene HebnaronpusITHbIX NOrOAHbLIX YCNOBWI U T.4.).

6.6.3.1.2 Cuncrema 3KCTPEHHOM OTAa4yM AOSMkHa paboTaTb B AManas3oHe Harpy3ok Ha
OYKCMPHBbIV TpocC BNNOTb A0 He MeHee 100 % MakcMManbHOW pacyeTHOW Harpy3ku.

6.6.3.1.3 Cuctema OKCTPEHHOM OTAauM [JormkHa (YHKUMOHMPOBATb Tak ObICTpo,
HACKOSbKO 3TO NPaKTUYECKN BO3MOXHO, HO HE NO3AHEE TPeX CeKyHA Nocne akTuBauuu.

6.6.3.1.4 Cncrema OSKCTPEHHOW OTOAuYM MNpedHasHadeHa Ans BpauweHus ©OapabaHa
nebeakn n cTpaBnmMBaHus GYKCUMPHOro Tpoca OOSMKHbIM 06pa3om, YTOObI Mpu akTMBaLmu
CUCTEMbI CYyLLECTBOBaANIO AOCTAaTOMHOE COMPOTUBIIEHME BpaLLEHMIO ANSA NpeaoTBpalleHus
HEKOHTPONUpyemoro pasmartbiBaHus BykcupHoro Tpoca ¢ GapabaHa. Cneayet wmsberatb
GbicTporo (cBob60AHOro, HEKOHTPONMPYEMOro) BpalleHus 6apabaHa nebenku, NOCKOMbKY 3TO
MOXET MPMBECTU K 3acTpeBaHUIO BGYKCUMPHOro Tpoca M OTKIHYEHMIO (PYHKLMM SKCTPEHHOW
oTaaum Tpoca nebegxu.

6.6.3.1.5 lMocne cpabaTbiBaHWS CUCTEMbI SKCTPEHHOW OTAA4M Harpy3ka Ha GYKCUPHbIV
Tpoc, Heobxoaumas anga BpalleHns bapabaHa nebenkun, gomkHa bbiTb He GonbLue:

HaMMeHbLUEX U3 NATU TOHH N 5 % MakcManbHOM pacyeTHOM Harpysku, korga Ha
GapabaHe HamoTaHO OBa Crosi HaBMBKM ByKcupHoro Tpoca, unum 15 % makcumanbHOn
pac4YeTHOM Harpysku, €ecnv Mokas3aHo, 4YTO 3TO COMPOTUBIIEHME BpPALLEHUIO He
npesbiwaeT 25 % OT cunbl, MOryLLien NPUMBECTU K MOTPYXEHMIO B BOAY CamMOro HM3LIEro
He3aLWMLLEHHOro OT MPOHUKHOBEHWSI BOBHYTPb BOAbl OTBEPCTUS.

6.6.3.1.6 Cucrema aKCTpPEHHOM OoTAaum BYKCUMPHOro Tpoca AormkHa pabotaTb n B criydae
obecTtoumBaHma. Ecnn gna atoro notpebyroTca AOMONMHUTENbHbLIE UCTOYHMKA 3HEPTUN, OHU
OOIMKHbI coOTBETCTBOBATbL 6.6.3.1.7.

6.6.3.1.7 WctouHukm aHeprum, Tpebyemblie B cooTBeTCcTBUM C 6.6.3.1.6, AOMKHbI ObiTb
AOCTaTOYHbIMM  ONs OOCTWXKEHMS Hambonee 3aTpyAHMTENbHbIX M3 Creaylwmux YCcrnoBuin
(ecnv npMMeHnmo):

Mo MeHbLUEeN Mepe AOCTaTOYHbIMU AN TPEX NOMbITOK OTAa4Ym GYKCUPHOro Tpoca (T.e. Tpex
cpabaTtbiBaHU CUCTEMbI SKCTPEHHOW oTAauun). B Tex cnydvasx, korga cuctema obecneynBaet
3Hepruo gns donee 4yem ogHoun nebefkun, ee AOMKHO XBaTUTbL Ha Tpu cpabaTbiBaHUA camomn
BocTpeboBaHHOM nebeakn, NOOKNIOYEHHON K HEW;
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€Cnn KOHCTpYKUuMsa nebegku TakoBa, YTO Ans MexaHu3ama ocBoboxaeHus GapabaHa
TpebyeTcs HenpepbiBHOE nuTaHue (Hanpumep, npu pabote TOpMO3a C  MNPYKUHHbBIM
HaTskeHvem 1 cbpoce C UCNOSMb30BaHMEM TMOPABIMYECKON UM MHEBMATUYECKON 3HEPrun),
HeobxoaMmo obecneynTb 4OCTAaTOYHY0 MOLLHOCTD AN paboTbl CUCTEMbI SKCTPEHHOW OTAAYM
(Hanpumep, OCTaBNsATb TOPMO3 B OTKPLITOM MOSIOXKEHWUM 1 MO3BONATL CTpaBnNuBaTb OYKCUPHbIN
TPOC) B YCrNOBUsiX 06eCTOUMBAHMS B TEYEHME KaK MUHUMYM MATU MUHYT. OTOT MHTEpBan MoXeT
ObITb COKpaLLEH A0 BpeMeHu, TpebyeMoro Ha cmaTtbiBaHue BYKCMPHOro Tpoca no BCen AnvHe ¢
©apabaHa nebegku npu Harpyske, ykazaHHoM B 6.6.3.1.5, ecnv OHO MEHbLUE NSATU MUHYT.

6.6.3.2 OkcnnyaTauMoHHble TpeboBaHUS.

6.6.3.2.1 3OKCTpeHHast oTAaya Tpoca AOMKHa ObiTb NpegycMOTpeHa C MOCTUKA U nocTa
ynpaBneHuss nebegkamm Ha nanybe. lMoct ynpaBnexHus nebepkamyn Ha nanybe OOMmKeH
HaxoguTbcsl B 6e3onacHom mecTe. PasmelleHne B HENOCPEACTBEHHON 6nmn3ocTn oT nebeaku
He cumTaeTca Ge3onacHbIM MECTOM, €CflM He 3aJ0KYMEHTMPOBaHO, YTO 3TO pa3MeLleHune
3alUMLLEHO B Cny4vae pa3pbiBa OyKCMPHOro Tpoca unm otkasa nebeaku.

6.6.3.2.2 YnpaBneHne SKCTPEHHOW OTAa4Yen OOIMKHO HaxoauTbCs OGJIM3KO OT KHOMKM
aBapuiHOro octaHoBa paboTbl nebedkn, ecnym oHa NpegyCMOTPEHA, U OOIMKHO ObiTb YETKO
NOeHTUMULUMPYEMBIM, XOPOLLO BUAHBIM, NErko4OCTYMHbIM W PACMONOXEHHbIM B MecCTe,
obecneuvnBaroLmm Ge3onacHyo paboTy.

6.6.3.2.3 ®OyHKUMA IKCTPEHHOM OTh4ayYn OOSPKHA MMETb MpUOpPUTET nepen nobon
dyHKUMen aBapunHoro octaHoBa. CpabaTbiBaHWe aBapuiHOro octaHoBa nebeaku ¢ noboro
nocta He JOMKHO OCTaHaBnMBaTb PaboTy CUCTEMbI SKCTPEHHOW OTAAauM ¢ noboro nocra.

6.6.3.2.4 KHOMKM ynpaBfieHUsi CUCTEMOMN IKCTPEHHOW OTAAYM AOSMKHbI UMETb (PYHKLMIO
NoATBEPXKAEHNA ONA OTMEHbl; 3TO MOATBEpXAEeHWe MOXeT ObiTb BbINOIHEHO C MoCTa
yrnpaBneHusi, OTAIMYHOTO OT TOro, rAe 3KCTpeHHas oTaadva bbina akTnempoBaHa. [JomkHa ObiTb
obecnevyeHa NOCTOAHHAsA BO3MOXHOCTb OTMEHbI 9KCTPEHHOW OTAA4YM C MOCTUKA HE3aBUCUMO
OT MecCTa aKkTMBauum cpabaTbiBaHus 1 6€3 BMeLLaTenbCTBa onepaTtopa Ha paboden nanyoe.

6.6.3.2.5 Cpeactea 1 cucteMbl KOHTPONA AN 3KCTPEHHOro/aBapumnHOro UCNOMb30BaHUA
OOJMKHbI ObIThb 3aLLMLLEHBI OT CNYy4YanHOro NCNoNb30BaHMUS.

6.6.3.2.6 MHOukaTopbl UCTOYHMKOB MUTAHUSA W/MNW YPOBHW OABIEHUs, CBSI3aHHbLIE CO
wtatHoM paboTon CUCTEMbI IKCTPEHHOW OTAauM, AOSMKHbI ObiTb YKasaHbl Ha MOCTUKE.
ABapuiiHas curHanmsaums BKMAOYaAEeTCs aBTOMAaTU4YeCKW, ecnn Kakou-nmbo napameTp
BbIXOAMWT 3a npeaernbl NOSIHOW NPUrogHOCTU K SKCMyaTaumMm CUCTEMbl SKCTPEHHOW OTAAUMN.

6.6.3.2.7 B Tex cnyyasax, korga 3TO NpakTU4ECKM BO3MOXHO, yrnpaBrneHme cuctemomn
3KCTPEHHON oOThayYn [OMmkHO obecnedmBaTbCsl C WCMNOSMb30BAHMEM MNPOBOAHbLIX KaHaroB
yrnpaBneHns, NOSIHOCTbIO HE3AaBMCUMbIX OT NPOrPaAMMUPYEMbIX INEKTPOHHBLIX CUCTEM.

6.6.3.2.8 KomnbloTepHble CUCTEMbI, KOTOpble YMNpaBnslOT WM MOrMyT BAUATL Ha
yrnpaBrieHne cucteMammn I3KCTPEHHOW OThaun, AOSMKHbI COOTBETCTBOBAThb TpeboBaHWUsAM
pasa. 7 4actm XV «ABTOMatMsauusiy K nporpammMumpyemMbliM 3MEeKTPOHHbIM CUCTEMaM
KaTeropuu lll.

6.6.3.2.9 KOMNOHEeHTLI, cTpaTterndeckn BakHble ONA 6e30Tka3HoOM paboTbl CUCTEMBI
3KCTPEHHON OTAaun, JOMKHbI ObITb NOEHTUULMPOBAHbLI N3rOTOBUTENEM.

6.6.4 TpeboBaHus K ncnbitaHusaM. O6Lme NONOXEHNS.

6.6.4.1 [Ona kaxgoh CUCTEMbl 3KCTPEHHOW OTdayM WM ee Tuna TexXHUYECcKune
TpeboBaHua B 6.6.3.1 OOMKHLI BbITb NpoOBEpPeHbl MO0 Ha 3aBogax-u3rotoBuUTensx, NnMéo B
pamkax BBoga OykcupHon nebenku B aKcnnyatauuio nocre ee yctaHoBkM Ha 6opTy. Korga
npoBepKa WCKNIOYMTENBHO MYTEM UCMbITaHMSA HeuenecoobpasHa (Hanpumep, No NpUYUHE
cobniogeHnss TpeboBaHMI OXpaHbl Tpyda WM MNPOMbILINEHHON ©e30nacHOCTH), UCNbITaHWe
MOXeT co4veTaTbCs C OCBMAETENbCTBOBAHMEM, aHanuM3oM WM AeMOHCTpaumen nocne
cornacosaHus ¢ Peructpom.

6.6.4.2 TexHuMYecKMe XapaKTepUCTUKM U UHCTPYKUMW NO 3KcnnyaTauum CUCTeMbl
3KCTPEHHON OTAAYM OOMKHbI ObiTh BbIMyLLEHbI 3aBO4OM-M3rOTOBUTENEM B BUAE AOKYMEHTOB U
6bITb 4OCTYNHBIMU Ha 6OPTY CyaHa, Ha KOTOPOM yCTaHOBMNeHa nebeaka.

6.6.4.3 WHCTpykuun no npoBefeHud OCBUAETESNIbCTBOBAHUA CUCTEMbI SKCTPEHHOW
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oTAa4m Tpoca bykcnpHom nebenkn AOMKHbI ObiTh BbiNyLLEHbI 3aBOAOM-N3roTOBUTENEM B BUAE
OOKYMEHTOB, corfnacoBaHbl Pernctpom m 6biTb JOCTYMHbIMW Ha 60OpTYy CyaHa, Ha KOTOPOM
yCcTaHoBrneHa nebepka.

6.6.4.4 [lpn HeobxogMMOCTM [N NPOBEAEHMS E€XErogHoro OCBWAOETENbCTBOBaHUSA
nebegku Ha nanybe JoMKHbI BbITb NPeAyCMOTPEHbI ONOPHbIE MYHKTbI HAAIeXallero pasmepa.

6.6.45 C yyetom 6.6.4.1 CUCTEMbI SKCTPEHHOW OTAAYM [OOIKHbI MPOXOOUTb
OCBMAETENLCTBOBAHME WHCMEKTOPOM Ha 3aBOAAax-U3roTOBUTENSX Ha COOTBETCTBME
YyTBEPXOEHHOW OOKyMEeHTauun npu NpUEeMOYHbIX UCMbITaHUsAX B cooteBeTctBum ¢ 5.10.5
yactn IV «TexHunyeckoe HabnogeHne 3a M3rotoBrieHnem msgenui» NpaBun TexHu4ecKkoro
HabnoaeHns 3a NOCTPOMKOW CYAOB M U3rOTOBMIEHMEM MaTepuarnoB U U3Jenuin ona Ccynos.
WcnbiTaHnss Ha OGopTy cygHa [JOSMKHblI Npou3BoauTbea B cooTBetctBuM C¢  3.3.4.3.7
PykoBoacTtBa no TexHm4eckomMy HabrogeHno 3a NOCTPOMKOW CyaoB.
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7 nPuBOAbl TMAPABITUMYECKUE

7.1 OBLWWUE NONOXKEHUA

7.1.1 He ponyckaetcs coeguHeHve cuctem TpybonpoBOAOB rMApPaBINYECKUX
pyneBbIX MalUMH U CUITIOBOM cUCTEMbI rgpasnmyecknx BPLU ¢ gpyrmmu rmgpaBnnyeckumn
cucTeMamu.

He ponyckaeTca coeguHeHne TpyOONpPOBOAOB CUCTEM TMAPaBNYECKUX NPUBOLAOB
3aKPbITUA MAaLUMHHO-KOTESbHbIX LWAaxXT ¢ APYrMMU rMapaBinnyeckMMmn cuctemamu.

Ha naccaxuvpckux cygax W cydax CcneumanbHOro HasHayeHuss He [onyckaeTcs
coefvHeHne cnctem TpybonpoBOA4OB CKOMb3ALWMX BOAOHENPOHMLAEMbIX ABEPEN C MPUBOAOM
OT UCTOYHMKA SHEPIUM C APYrMMN TMOpaBNnUYeCKUMmM cucTeMamu.

7.1.2 Ecnu Tpyb6onposog, o6cnyXuBaroLmnin rmapaBimyeckne SKopHble MexXaHu3Mbl,
coefvHeH ¢ TpybonpoBogamMun Apyrux ruapaBnnyeckux CMCTeM, OH AOMKeH obcnyxmnBaTbCa
ABYMS HE3aBUCMMbIMM HACOCHbIMUW arperatamMmu, KaXablil U3 KOTOPbIX JOIMKeH obecnevmBaTtb
paboTy AKOPHOro yCTPOMCTBA C HOMUHAIbHBIM TAFOBbIM YCUITMEM Y HOMUHANBbHON CKOPOCTLIO
BbIOMpaHnsa sikopen.

7.1.3 MoBpexaeHne rmMapaBnNYEecKO CUCTEMbl He [OOIMKHO NpuBOAUTb K
NOBPEXOEHNIO MEXaHU3Ma UK YCTPOMCTBA.
7.1.4 Mcnonb3yemble B ruapaBnmnyecknx cucTemax XXuakocTu OOMKHbI BbiGMpaTbcs

C y4yeToM TemnepaTypHbiX YCMOBWW, KOTOPble MOryT BO3HMKHYTb B 3KCnnyatauuu (Cm.
Tabn. 2.3.1-2 yactu VII «MexaHu4yeckne yctaHOBKNY).

7.1.5 Ha naccaxunpckux cygax n cygax cneumanbHOro HasHavyeHs rmgpasnnyeckmne
CUCTEMbl CKOMb3SALWNX BOLOHENPOHULIAEMbIX OBEepen C NpuUBOLAOM OT UCTOYHWKA 3Heprum
MOryT ObITb LEHTpann3oBaHHbIMK NIMOO HE3AaBUCMMbIMU L1151 KaX40N ABEPMU.

LleHTpanu3oBaHHble CUCTEMbI AO0IMKHbI ObiTb CHaGXeHbI aBapuHO-NpeaynpeauTenbHON
cuUrHanu3aumen O HU3KOM YPOBHE MMAPaBNYECKON XUAKOCTU B OBCNYXMBAKOLMX CUCTEMY
pesepByapax U O HA3KOM JaBMEeHUU rasa B rmapaBnuyecknx akkymynartopax. [JonyckalTcs
apyrme adpekTMBHbIE CpeacTBa KOHTPONSA MOTepb 3anaca 3Heprun B ruapaBrinyvecKmx
akkymynaTopax. YKasaHHble CUCTEMbl aBapuUMHO-NpeaynpeauTernbHOW — curHanmsauum
OOJIMKHbI ObITb 3BYKOBBIMY M BU3YarnbHbIMW 1 PACMofOXeHbl B MOCTY yNpaBreHsi Ha XO40BOM
MOCTUKE.

KOHCTpYKUMS LleHTpann3oBaHHbIX CUCTEM [OMMKHA CBOAUTbL K MUHUMYMY BEPOSITHOCTb
OTKa3a B paboTe 6onee yemM ogHOM ABEPU B Criydae NOBPEXAEHUSA OOHOWN U3 YacTeN CUCTEMBI.

HesaBucumble rmgpasnuyeckune cUCTeMbI ans Kaxkgon CKONb3sLen
BOOOHENPOHULAEMON ABEPU A0SMKHbI OblTb CHaBXEHbLI PACMNONOXEHHOW B MOCTY YNpaBfieHus
Ha XOOOBOM MOCTUKE rpynrnoBov aBapunHO-npeaynpeanTeribHOW curHanmnsaumen o HU3KOM
OaBneHun rasa unv gpyrmmm agdekTMBHbLIMN CPeACTBaMM KOHTPOMA NOTEPU 3anaca 3Heprm
B rMapaBnuYecknx akkymynaropax. B kagom MecTHOM MOCTY ynpasneHus AofmkHa bObITb
npegycMoTpeHa MHAMKaLMs NoTepu 3anaca aHepruu.

Kpome TOro, rugpaBnmnyeckMe CUCTEMbI CKOMb3ALUX BOAOHENPOHULUAeMbIX OBepen C
NPUBOAOM OT UCTOYHMKA SHEPrMM Ha MaCCaXMPCKUX Cygax M cygax cneumanbHOro
Ha3HayYeHns OOSMKHbI 0TBeYaTh TpeboBaHmam 7.12.5.7 yactu Il «YcTponcTBa, obopyaoBaHue
N CHabXeHune».



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

7.2 MPOBEPKA NPOYHOCTH

7.2.1 [etanu rmMapaBnuM4eckMx MexaHW3MOB, HaxoAswuecs B MNOTOKE CUMOBbIX
NVHWIA, OOIMKHbI ObITb MPOBEPEHbI HA NPOYHOCTb NPU OENCTBUN YCUMUIA, COOTBETCTBYHOLLNX
paboyeMy QOaBneHuIO; Npyv 3TOM MNPUBEOEHHbIE HaMNpPsHKeHUs B AeTansaxX He [OITKHbI
npesbiwaTb 0,4 Npegena Teky4ecTn matepuana getanm.

7.2.2 B cnyvasx, npegycmoTpeHHbix B 6.2.4.1, 6.3.3.2, 6.4.2, gomkHa ObiTb
npouseedeHa npoBepka MPOYHOCTU AeTanen npu OeNCTBUN YCUIMUA, COOTBETCTBYIOLLMNX
OAaBMEHNIO OTKPbITUSA NpegoXpaHUTENbHbIX KnanaHoB; Npy 3TOM NpyBeAeHHbIe HanpsXXeHus
B AeTansx He JOmkHbI npesbiwaTth 0,95 npegena Tekyyectn Mmatepuana getanu.

7.2.3 TpybonpoBoabl M apmaTypa rMApaBMYECKMX CUCTEM AOSKHbI OTBEYaTb
TpeboBaHuaMm pa3sg. 2, 4 n 5 yactn VIII «Cuctemsl n Tpybonposoabi».
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7.3 MPEOOXPAHUTENbHbIE U OPYTUE YCTPOUCTBA

7.3.1 'mppasnuyeckue MeXaHN3MbI OOJTKHbI ObITb 3almLeHbl
npeaoxpaHuTenbHbIMM KnanaHamu, faBneHne cpabaTbiBaHUSA KOTOPbIX AOMKHO ObiTb He
Gonee 1,1 MaKkcMMasnbHoro pacyeTHOro JaBneHus, Kpome cnyyaes,
npenycMoTpeHHbIX 6.2.4.1, 6.4.2.

7.3.2 Pabouyas xMakoCcTb OT NpedoXpaHUTENbHOrO KnamnaHa gOrkKHa OTBOAUTLCS B
CnvBHON Tpy6ONpoBOA UM B CAIVBHYHO LIUCTEPHY.

7.3.3 [omkHbl ObITb NPeAyCMOTPEHbI YCTPONCTBA ANS MOSHOro yaaneHust Bo3gyxa

npwv 3anosiHeHnn mexaHn3ama n Tpybonposoaa paboyen X1OKoCTbIo, a Takke A58 NONOMHEHUS
ee yTeyek u cnycka.

7.3.4 B rugpaBnuueckmx cuctemMax [OOIMKHbl OblTb NpeaycMOTpeHbl (unbTpbl
HeobXoANMON MNPONYCKHOM CMOCOBHOCTU N YNCTOThI ourbTpaumm paboyen KUOKOCTN.

Y NOCTOSHHO AEWCTBYIOLMX rMapasnuyecknx cuctem (y rmapaBnuyecknx pyneBbiX
NpvBOAOB, rMApaBNUYeckUXx MydqT W T.N.) AOMKHaA OblTb NpeaycMOoTpeHa BO3MOXHOCTb
OYUCTKM PunNbTpoB 6e3 NpekpaLleHnss PYHKLNMOHUPOBAHUS CUCTEMBI.

7.3.5 MacnsHble ynnoTHEHUs Mexay HenoABWKHbIMU YacTaMmn, obpasyoume 4acTb
BHELUHEW rpaHnLbl AaBNeHNs, AOMKHbI ObITb TMNA «MeTanmn no MeTanny».

MacnsiHble ynnoTHEeHUs Mexay NOABWXKHbIMK YacTsiMu, obpasylolune 4acTb BHELUHEWN
rpaHvubl AaBneHuns, AOMKHbl ObiTb NpoaybnupoBaHbl Tak, 4YTOObI MOMOMKa OOHOro
YNNOTHEHUSA He BblBESia U3 CTPOSI UCMOMHUTESNbHBIA MEXaHU3M.

MpuMeHeHne anbTepHaTUBHbLIX YCTPOWCTB, obecneymBaloLMX PaBHOLEHHYIO 3aLuuTy
OT NpOTeYeK, JOIMKHO BbITb cornacoBaHo ¢ Pernctpom.

7.3.6 WTtokn rmpgpaBnuuecknx paboymx UunIMHOPOB, MNOABEPXKEHHbLIE CUITbHOMY
BO3AENCTBUIO MbIIN M Yy KOTOPbIX HE UCKNIOYEHa BO3MOXHOCTb 0bneaeHeHuns, 4OMKHbI ObiTb
3alUULLEHbI OT 3TUX BO3OENCTBUN.

7.3.7 M'Mapaenuyeckne mMexaHu3Mbl OOMKHbI 6bITb 060pyaoBaHbl HEOBXOAMMbBIMU
npnbopamu Ans KOHTpons 3a ux paboTomn.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

8 TA3OTYPBUHHBIE ABUTATEJIN

8.1 OBLUME NONOXEHUA

8.1.1 TpeboBaHna HacTosero pasgena pacnpoCTPaHATCA Ha [naBHble WU
BCnomorarernbHble cydoBble ra3oTypouHHble asuratenu (I'TA) mowHocTeio 100 kBT 1 Gonee.
PacnpocTtpaHeHne atux TpeboBaHun Ha [T mowHocTbio MmeHee 100 kBT npounssogutcsa B
ob6beme, cornacoBaHHOM ¢ Pernctpom, ¢ yueTom HasHadeHus [T,

TpeboBaHUA pacnpoCTPaHATCS Ha KOHBEPTUPOBAHHbBIE aBNALMOHHbIE, KOopabenbHble U
ctaumoHapHble ['T[ npu nx npMMeHeHUn Ha MOPCKUX cyaax.

O6nactb npumeHeHus 'L, Ha KOTOpble pacnpoCTPaHATCS HacToswme TpeboBaHus:

BOAOM3MeLLaloLLme cyaa;

BbICOKOCKOPOCTHbIe cyaa (BCC);

cyga ¢ AUHaMMYecKkuM npyvHumMnom nogaepxanus (COMM),

a Takke nnaey4dne Byposble ycTtaHoBku (IBY) n mopckue ctaumoHapHble nnaTgopmbl
(MCn.

8.1.2 PacyeTHast MOLLUHOCTb OTHOCUTCA K pacyeTHbIM YCroBUAM, TO €CTb K
onpegeneHHbIM 3Ha4YeHAM TeMMNepaTypbl HAPYXXHOro BO3ayxa U BoAbl, BNaXXHOCTU BO3AyXa,
aTMOCEpPHOro AaBreHus U CONPOTMBIIEHUS Ha BCacbiBaHWM WU BbIMyCKE, MPUHATBHIM NpU
npoektupoBaHun 'L.

PekomeHayeTcsa NpyHMMaTh 3a pacyeTHbIe YCNoBUA cneaytolime 3HadeHns napaMmeTpos:

Temnepartypa Bosfayxa Ha Bxoge B 'TL, °C — +15;

OTHOCUTENbHAas BIIAXHOCTb Bo3ayxa, % — 60;

hasneHune Boagyxa, klla — 100.

8.1.3 Ha cypoax HeorpaHM4YeHHOro panoHa nnaBaHUA HeOOGXOAMMO MPUMEHEHNE He
MeHee OByX rnasHbix [T ¢ obecnevyeHnem BO3MOXHOCTU Xoda cyaHa npu pabote ogHoro
rTa.

Mpn npumeHeHun opgHoro [T HeobxoAMMOCTb WM OTCYTCTBME HEOBX0OMMOCTU
pe3epBHOro ycTponcTea, obecneuvBalroLlero xof cygHa [JormkHa ObITb cornacoBaHa C
Pernctpom ¢ y4eToMm 0COBEHHOCTEN KOHCTPYKLMN U Ha3HAYeHUs CyaHa.

8.1.4 MO ¢ npoMexXyTouHbIM OXnaxgeHuemM BO3dyxa Mpu MoriHOM npekpalleHum
nogayn BoAbl B BO3gyxooxnaguTernb AOSMKEH pasBuBaTb MOLWHOCTL He MeHee 20 %
pacyeTHOMN.

8.1.5 MO ¢ peBepCcMBHLIM YCTPOWNCTBOM LOMMKEH obecneumBaTb peBEpPC C MOSIHOro
nepegHero xoda Ha NOJSHbIN 3agHWIA Xo4 1 B obpaTHOM HanpasneHun (cm. 2.1.4 vactm VI
«MexaHunyeckue yCTaHOBKM»).

HonyckaeTtca yctaHoBka T, He umelowmMx peBepca, MpuU HanMyuunm Ha CygHe WHbIX
CpeacTB 1 YCTPONCTB, obecneynsaroLLmx 3agHum xog,.

Mpn npumeHeHMM TypOUHbI 3agHero xoda LOSMKHbI BbINOMHATLCA TpeboBaHus 3.1.2
n 3.6.2, Npy UCNonNb30BaHUK peBepc-peaykTopa — TpeboBaHms 4.1.1 HacTosLLEN YacTu, a B
cny4yae ucnonb3oBaHus BPLL — TpeboBanna 6.5.5 yactu VIl «MexaHnyeckne yCTaHOBKUY.

Mpn wncnonb3oBaHMKM CXKaToOro BO3dyXxa ANA CUCTEM peBepca 3anac ero A0JPKEH
obecneynBaTb He MeHee 25 nepeknagok opraHoB peBepca, Npu 3TOM MOMNOSIHEHME 3anacoB
CXKaTtoro BO34yxa [OOMMKHO OCYLEeCTBNATbCA aBTOMATUYECKM HEe MeHee 4YeM OT ABYX
WUCTOYHUKOB CXaTOro BO3ayxa.

3anpelwjaetca nNOOKIIOYEHNE K CUCTEMaM CXaToro BO34yxXa BbICOKOINO AaBrieHus,
obecneumBatomm paboTy cuctem pesepca, apyrmx notpeburtenen (3awutol, JAY).

8.1.6 Pacyetamu 1 ncnbltaHnsMn gosmkHa 6bITb fokasaHa yctonyusas pabota M1
0e3 cpbiBa M nomMnaxa Ha BCEX BO3MOXHbIX 3KCMfyaTaUMOHHbIX pexummax, BKovas
MaHeBpEHHbIe, a Takke Npu JONYCTUMbLIX 3aHOCax NPOTOYHOM Yactu T 1 B Tponuyeckux
ycnosusx (nNpu TemnepaTtype Bo3gyxa He MeHee 45 °C, OTHOCUTENbHOW BIaXHOCTU
Bosayxa 95 % npu 35 °C 1 Temnepatype 3abopTHom Boabl 35 °C).
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Habpochbl n cbpockl Harpy3ku 4OMKHbI NPOM3BOANTLCA CO CKOPOCTLIO, obecneynBatoLlen
ycTonumByto paboTy komnpeccopos T[] BoO Bcem guanasoHe ero paboThl.

Mporpamma npoBepkn ycTomumBocTn pabotbl L gomkHa ObiTb B KaXAOM crnyyae
cornacoaHa ¢ Peructpom; npu STOM npoBepka AOMMKHa MPOM3BOAUTBCH KakK Ha CTeHae
3aB0oa-n3rotoBuTeNs, Tak U nocne ycrtaHosku [ T Ha cygHe.

8.1.7 Bo Bcem auanasoHe paboumx MNyCKOBbIX PEXMMOB He AOMKHO ObiTb 30H,
orpaHunymnBatowmnx paboty M ns-3a subpaummn. Hopmbl BUGpaumm He JOSMKHbI NpeBbiaTh
gonyctumblx pasg. 9 yactu VII «MexaHnyeckmne yCTaHOBKNY.

8.1.8 Onsa 'TO cynos, nepoBbix krnaccoB Arcé — Arc9 v nenokKonoB, OOMKHbI
BbINONHATbCA TpeboBaHua 2.1.2 4yactm VIl «MexaHuyeckme YCTaHOBKW»; €Ccriv 3TO
HEeBbIMOMHUMO, Harpy3ku Ha yanbl, nepegarLime MoWHOCTb OT T K ABWMXUTEN0, JOMKHbI
cornacosbiBaTbCA ¢ Peructpom.

8.1.9 B kauyecTBe NycKOBOro yCTPOMCTBA AOMKHbI NPUMEHSATLCS dneKTpoaBuraTenu
nepemMeHHOro Toka. Wcnonb3oBaHwe anekTpoasuraTenen MnOCTOSIHHOMO ToKa, a Takke
MyCKOBbIX YCTPOMCTB APYrMX TUNOB AOMKHO ObITb cornacosaHo ¢ Perncrpom.

lMyckoBoe ycTponcTBO Kaxgoro [T OOMKHO MMETb BO3MOXHOCTb MPUBOOUTLCA B
OencTBme He MeHee YeM OT BYX UCTOYHUKOB aHeprun. Nepexos ¢ 0gHOro CTOYHMKA SHEPrn
Ha agpyronm ans 3anycka [T[ gomkeH npoumsBoaunTbCs 3a BpeMsi He ©Gonee 60 c. [Ons
BbICOKOCKOPOCTHbIX cygoB (BCC) u cynooB ¢ AMHAMMYECKUMM NPUHUMNAMU NOAOEpPXKaHUS
(COrr) ponyckaetcsa nMTaHMe OT OOHOTO UCTOYHWUKA SHEPTUMN.

HomkHa ObITb obecnedeHa BO3MOXHOCTb MPOM3BOACTBA HE MEHee 4eTblpex
nocnegosartenbHbix 3anyckos 'TH. [omkHa obecneumBaTbCa BO3MOXHOCTb 3anycka ['T[ oo
MOSIHOM OCTaHOBKM poTOpa, NPUBOAMMOrO NMYCKOBbIM YCTPOWCTBOM.

8.1.10 Mpun ucnonb3oBaHumM B [T TOMNMB C npucagkamu, OalOLUMKN OTIIOXKEHUSN
NMPOAYKTOB CropaHus Ha nonatkax TypObwH, OOMKHbl OblTb NPeayCMOTPEHbl CUCTEMbI W
cpedctBa ANl OYUCTKM  MPOTOYHOM 4YacTtu TypbuH ©6e3 octaHoBkm [T, [JormkHa
npegycMaTtpuBaTbCa cUCTEMA MPOMbIBKM OCTaHOBSIEHHOro T ANa OYMCTKM OTNIOXKEHUI Ha
nonaTkax TypbuH 1 coneBbIX OTNIOXKEHMI Ha NonaTkax KOMMNPeCCOpOB.

Ouunctky n npombiery T BCC n CAMNI gonyckaeTcst nponsBognTb B MOPTY C MOMOLLbIO
BGeperoBbIX YCTPOUCTB.

Ouunctka nnn NpombiBKa MPOTOYMHOW YacTu AOMMKHbI obecneumBaTb BOCCTAHOBEHWE
xapaktepuctuk 'T. Cpeacrsa o4MCTKM (MPOMbIBKM) HE AOMKHbI OKa3biBaTb KOPPO3NOHHOIO
BO3JEeNCTBMA Ha nNpoOTouHyto YacTtb [T u nNoBEepxXHOCTM YTUNU3ALMOHHOIO KOTNa,
pacnonoxeHHoro 3a 'TA. OTxo4bl NPOMbIBKM OOMKHbBI CMBATLCS B CNieunanbHble LUCTEPHbI.

Motowiee cpenctBo ans npombiBkn [T OOMKHO MMETb caHMTapHoe ogobpeHue K
NPYMEHEHMNIO HA MOPCKMX CyAax.

8.1.11 BosgyxosabopHble ycTponctBa [T  gomkHbl  ObiTb  0BOpyaoBaHbI
QUNbTPYOLWMMN  YCTPOUCTBaAMK, nNpefoTBpallaloWMMM  OonacHble  Ans  HOpMarnbHOW
akcnnyatauum [T ckopoCTM 3aHOCa MNPOTOYHbLIX YacTen KomnpeccopoB. [lpoBepka
3hPEKTUBHOCTN DUMNBTPYHOLLMX YCTPONCTB OOJMKHA COBMELLATbCS C NpuemMocaaTouHbIMK
NCNbITaHNAMU CyaHa.

Pa3melueHne npvemHon 4Yactu BO34yx03abOpHOro YCTPOMCTBA [LOSDKHO MCKIHOYaTb
nonagaHue B KOMMPECCop BOAbl, NAPOB BbIMYCKHbIX ra30B M BbIOPOCOB M3 BEHTUNATOPOB.
Heobxogmmo npegycMoTpeTb Mepbl, He gonycKalLlmne obnegeHeHns BCacbiBaOLEro TpakTa,
€CNnKn No YCNoBUAM SKCMyaTauumn cygHa CywecTByeT onacHOCTb 0bnegeHeHus.

HorxkeH 6bITb NpeaycMoTpeH pe3epsHbin npueM 60 % Bo3agyxa Ha cnyyvan obnegeHeHus
BO34yx03ab0OpHOro Tpakra.

Mepbl npoTnB obnegeHeHus M pesepBHbIN nNpuem Bosgyxa ana BCC w CAOMM no
cornacosaHuto ¢ Pernctpom gonyckaeTtcst He npegycMaTpuBaTh.

Bosgyxo3abopHoe yCTPOMCTBO He [AO/MKHO Bbi3biBaTb 3aBUXPEHME Ha BXO4e B
KOMNpeccop, NPUBOASILLEE K CHUXKEHMIO €r0 YCTONYMBOWN paboThbl HA BCEX AKCMyaTaLMOHHbIX
pexumax.
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Cuctembl gpeHaxen n3 BO3Ayx03abOpHbLIX YCTPOMCTB AOMKHbI ObiTb 0OOpPYyAOBaHbI
rmgposaTBopamu.

[ormkHbl 6bITb NpeaycMoTpeHbl BbICTPOAENCTBYOLINE NPUCNOCOBNEHNs ANs 3aKpbITUA
BO3ayxo3abopa.

8.1.12 Cucrtembl BblNycka rasoB [AODKHbl WMMETb YCTPOWCTBA 3aKpblTMs C
ANCTaHLUMOHHBIM MPUBOAOM ANSA UCKITIOYEHMS LMPKYNAauMKY rasa n sosagyxa vepes [T kak npu
noxape, Tak 1 BO BPEMsI CTOSIHKM.

Ecnu oamH BO3gyxoBoA vnv BbIXIIONHOW TpybonpoBoA yCTaHOBMNEH Ha ABa n Gonee
asuratens, HeobxoAMMO MCKIIYUTL LIMPKYNAUMI0 BO3dyxa M rasa yepes HepaboTaroLwimm
aBuraTens.

8.1.13  WaxTbl 3abopa Bo3ayxa v BbiNycka rasa, TONMBHbIE, OXNaxaatowme n gpyrue
TpybonpoBOAbl OOMKHbI NPUCOEONHATLCA K ABUraTento Tak, 4Tobbl He nepefaBaTb K MeCTy
NPUCOEANHEHMNS YCUITUIA NPU PaCLUNPEHUMN.

TpybonpoBoabl AOMKHBI BbliAEPXNBaTb YPOBHU BUOpaLmMK, BbidbiBaeMble paboTatowmm
rTa.

8.1.14 B BosgyxoBogax M Waxtax Ans nogsoda Bo3dyxa K KOMMNpeccopy Bce
BHYTPEHHWE AeTanu A0MKHbl N3roTOBMASTLCA M3 KOPPO3MOHHOCTOMKMX MaTepmanoB. Pasmepbl
aeTtanen n Kkpenexa AOMKHbl UCKMoYaTb BO3MOXHOCTb MX MPOXOAa Yepe3 3alUTHbIE CeTKU
nepea komnpeccopoM. Becb kpenex BHYTpM JOSMKeH cTtonoputbes. LWaxTel n Bo3gyxoBoapl
OOIMKHbI obecneyvmBaTb BO3MOXHOCTb MEPUOANYECKOTNO KOHTPOMNSA COCTOSIHUSA BHYTPEHHMX
NOBEPXHOCTEMN.

8.1.15 Bce Typbokomnpeccopbl 1 cMnoBble TYPOUHbBI AOIMKHLI UMETb YCTPONCTBA A4
nposopaymBaHus. JomkHa 6biTb NpegycmoTpeHa 6rioknpoBKa BanonoBOPOTHOIO YCTPONCTBA
C NyckoBbIM ycTponcTBoM T unm aBToMatmyeckoe OTKNIOYEHNE.

Ha ObicTpo oTkMovaeMbix MydTax [AomkHa ObiTb nNpegycmoTpeHa OnoknpoBka,
ncknrovatrowas nyck 'L npyn OTKNIOYEHHOM peayKTope.

8.1.16 M ona npvBoga aBapUMHOrNO reHepaTtopa W MOXaPHOro Hacoca AOSIKeH
UMEeTb aBTOHOMHbIE LMCTEPHbI TOMMMBA, CMAa3kn U OXNaXaeHUsa. ABTOMaTUYECKUIA 3amnycK
AoIKeH 6bITb NpoaybnupoBaH pyYyHbIM C MECTHOMO NOCTa ynpaBeHus.

8.1.17 [omkHa ObITb NpeaycMOTpeHa BO3MOXHOCTb BbINOSIHEHWS Nepen KaxabiM
nyckoMm T «XonogHoro 3anycka» (NnoXHoro nycka 6e3 nogayv Tonnuea) Aons yganeHus
octasLerocs B [ T[ xuakoro Tonnuea (Mnv rasa npy paboTe Ha rase) OT Heyaa4yHoro 3anycka
UNKn n3-3a NpoTeYeK TONNMBa B KAMepPY CropaHusl Npu CTOSIHKE B FOTOBHOCTMW.

MpoaomMKNTENBHOCTL N KONTMYECTBO «XOOAHbIX 3anyCKOB» AOIMKHO 0b6ecneymTb NoSHYyH
BeHTUnAuuo ' oT HecropesLero Tonnmea (rasa).

8.1.18 [Ona npegynpexgeHua nonagaHWs napoB Macna B OKpYXawLly cpeny
MacnsiHble CUCTEeMbl JOSMKHbI ObITb 060pyAOBaHbI cneunanbHbIMKU MacrnooTAENUTENAMM CO
cbpocom BO3ayxa B LLAXTY BbINyCKa OTXOAALLMX ra3oB (Ha cpes ra3zooTBoaa).

8.1.19 Kaxabii 'MT gormkeH ObiTb 3aKpbIT LWYMO- U TEMTONIOTTMPYIOLLIMM KOXYXOM.
MpOCTPaHCTBO BHYTPU KOXYyXa AOSMKHO MPOAYBaTbCA cneunanbHbIM BEHTUNSITOPOM MM 3a
CUET IKEKUUWN BbINYCKHbIX ra3oB. TemnepaTtypa Ha BHELLHEN MOBEPXHOCTU KOXyxa OO0STKHA
oTBeYaTb CaHUTapHbIM HOopMam. [Mpu 3TOM OOMKHBI ObITb 06ecnevYeHbl A0CTYN K OCHOBHbIM
cOOpHbIM eauHUUaM 1 geTanam Ans obCnyXuBaHMA B IKCMyaTauum, a Takke OCMOTP
NPOTOYHOM YacTh TYpOUH, KOMNPECCOPOB M KaMep CropaHnst 3HOOCKONaMM.

[nsa obecnevyeHnsa caHUTapHbIX TpeboBaHWI MO YPOBHIO LWyMa B MALLUMHHOM OTAENEeHUN
AOIMKHO BbITb NPegyCMOTPEHO rMyLleHNe WyMa Ha BXxode Bo3ayxa v Bbixoae rasa s I'TL.

8.1.20 Kaxgbm [T [omkeH WMETb CUCTEMY MNOXAPOTYLUEHUS, aBTOHOMHYHO
OT CUCTEMbI NOXAPOTYLIEHNST MALUMHHOMO oTAaeneHus. MNpu Hanuyuu Ha cyaHe HEeCKOSbKUX
MO pomkHa 6bITb NpegycMoOTpeHa BO3MOXHOCTb MNOAAYM  OrHeTyllallero BelecTBa
OT MpoTMBOMNOXapHon cuctembl opgHoro [T k Agpyromy. KonuMyecTtBo oOrHetylwiailero
BELLECTBA B CUCTEME MNOXAPOTYLUEHUS SOIMKHO OblTb pacCYMTaHO M3 YCrOBUS 3anoSTHEHMUS
BHYTpeHHero obbema kaxgoro ' n Haxoasweroca 3a HUM YTUIM3AaUWMOHHOro KoTna (npu
ero Hanuuum). [TO pomkeH 6biTb obopyooBaH ABYMS u3BelaTensMm  MoXapHoW
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CUrHanusauun — TemnepaTypbl cpefbl NOA4 LWYMO- W TENIOU3ONUPYIOLWUM KOXYXOM U
BbINyCKHbIX rasos 3a [ T/.

8.1.21  TpybonpoBoabl TOMMMBA M Macna AOSMKHbl OblTb  PaCMoONOXeHbl Wnu
obopynoBaHbl Tak, 4Tobbl Npu paspbiBe TPybGoONpoBoAoB Obinia MCKMYEHa BO3MOXHOCTb
nonagaHusa npoTteyek Ha ropayme vyactu ['T[.

8.1.22 lMepeyeHb 3anacHbIX YacTen JOMKEH ObiTb COCTaBMEH N3rOTOBUTENEM NCXOAS
13 onbITa 3KCnryaTauun JaHHOro Tuna arperara.

8.1.23  [lpu koHBEPTUPOBAHWM ABUraTenen angd padboTbl B MOPCKUX YCITOBUSAX OOSTKHbI
ObITb NPOBEAEHbI cornacoBaHHble ¢ Pernctpom npoBepku Ha obecneyeHne pecypca.
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8.2 POTOPbI I'TQ

8.2.1 Pac4yeT Ha npo4yHOCTb poTopoB [T[ gomkeH NpomM3BOAUTLCS AN pexuma
MakcMMasibHON MOLLHOCTM W AN PEXUMOB, MPU KOTOPbLIX HanpsKeHus MoryT SOoCTuratb
MakcumarnbHOro 3HadeHusa. [lpoBepouyHbi pacyeT TypOuHbI, Jalowen Kn3bbITOYHYIO
MOLLHOCTb, NMPON3BOAUTCA ANsl YacToTbl BpaweHus, Ha 20 % Bbille HOMWHAINbHOW, OIS
oCTarbHbIX POTOPOB NMPOBEPOYHbIV pacyeT NPoOn3BoaUTCA ANS YacToTbl BpaweHus, Ha 10 %
BblLLlE€ HOMWHAMNBLHOMN.

8.2.2 Ona Bpawatowmxca getanen T gomkeH ObiTb Npou3BegeH pacyeT Ha
YBEMUYEHHbIA KPYTALWMA MOMEHT, cooTBeTcTByloWwmMn pabote [T npu Temnepatype
Hapy»XHoro Bosayxa, Ha 20 °C HmKe pacyeTHOMW.

8.2.3 Pac4yeT Ha NpoYHOCTL BpaLLaloWwmnxcs getanen ra3oBbix TypbuH 3agHero xona
OOIMKEH MpPOU3BOAUTLCA Ha MakCUMarbHbIA  KPYTAWMW  MOMEHT, COOTBETCTBYHOLLUMN
3KCTPEHHOMY TOPMOXEHMIO CyaHA C NPUMEHEHUEM «KOHTprasa.

8.24 PacyeT Ha npo4HOCTbL y3rnoB, nepegatowmx mowHocte T gna npueoga
CyAOBbIX reHepaTopoB TOKa, AOIHKEH NPON3BOAUTHLCH MO KPYTALWEMY MOMEHTY OIS pexuma
KOPOTKOro 3aMblKaHWA, €eCilii B CUCTEME «ABUratesfle — reHepatop» He MNPUMEHSITCS
cneumanbHble MydhTbl MPOCKanb3biBaHNUS.

8.2.5 Kputnyeckas 4yactoTa BpalleHUsi poTopa LOSMKHA OnpeaensTbCsa C y4eToM
KoHconen n oteevatb TpebosaHuam 3.2.2. [1ns KOHCOMbHbIX POTOPOB HEOOXOAMM pacyeT
npeueccun n ONOSTHUTENBHbIX HAarpy3oK OT FTMPOCKONMMYECKOro MOMEHTA.

8.2.6 [ ormkHbI BbINONMHATLCS Takke TpeboBaHusa 3.2.3 — 3.2.5.

8.2.7 OnHammyeckne HanpskeHWsa B IionaTkax KoOMMpeccopoB, paboTawwmx B
KOPPO3NOHHOW cpefe, OOMKHbl OblTb onpeferneHbl dKCnepuMeHTanbHO npeanpusTuem-
N3roToBUTENEM Ha BCEX paboumx pexummax, BKoYas pexumbl 3anycka, n obnonaTtbiBaHue
OOJDKHO ObITb OTCTPOEHO OT onacHbIX dopm konebdaHni. 3anac nNo ycTanoCcTHOW NPOYHOCTU
paboymx nonaTok AoSMKeH BbITb HEe MeHee 3 AN OCHOBHbIX PEXUMOB 1 2,5 — AN NPOXO4HbIX.
OTcTynneHue oT aToro TpeboBaHMa BO3MOXHO, ecrnin uarotosutens T npuBeaeT faHHbIE O
HaOEeXHOCTU NONaToK KOMMPECCOPOB B KOPPO3MOHHOM cpefe npu MeHbLIMX 3anacax no
YyCTarnoCTHOW NPOYHOCTN.
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8.3 KOPMnycCbI ITAa

8.3.1 B kopnycax razoBbix TYypOVH U KOMOPECCOPOB AOSMKHbI ObITb MPEeayCMOTPEHbI
cneumanbHble MNIOYKM UNKU OTBEPCTUS ANA OCMOoTpa fonaTtoyHoro annapata, a camu T[4
OOJKHbI CHabXaTbcsa cneumanbHbIMM Npubopammn 4ns ocMoTpa (3HZocKonamm).

8.3.2 Ecnu B I'T[ ncnonb3ytoTcs NOAWMNHUKN CKOMNbXeHust, kopnyc [T gormkeH
oTBeyaTb TpeboBaHuam 3.3.7.
8.3.3 Mpn NpUMEHEHNN BHYTPEHHEN U30MSLMK Kopryca ra3oBon TypOuHbI AOMKHO

ObITb 06ecnevYeHo HagexXHoe ee KpenneHne 1 NoKpbITUE KOXyXamu, UCKNYaoLwee MecTHoe
OrofieHne NoBEepPXHOCTM Kopryca 1 nonagaHue nsonsumm B NPOTOYHYIO YacTb.

8.34 KoHCTpyKUMA MacngaHbIX YNIOTHEHUIW SOMKHA UCKIoYaTb nonagaHue macna u
MacnsiHbIX NapoB B MPOTOYHYK 4acTb TYpOMH M KOMMPEeccopoB, a Takke BbIOpOC Macna m
napoB Hapyxy.

8.35 Kaxabi [T gormkeH nMeTb ApeHaXKHble OTBEPCTUS B HUKHEN TOYKE Kopnyca.
[peHaxHble 0TBEPCTUS OOMKHbI UMETb CINUBbLI Yepe3 OTKPbITblE BOPOHKU, COeAMHEHHbIE C
uucTepHammn npoTeyek, Ana um3bexaHus 3atonneHusa [T npu nepenoniHeHWUM LMCTEpH
NPOTEYeEK.

8.3.6 Kopnycbl 1 KOXyxu OOMmKHbl obecneymBaTtb HenpobvBaemocTb Mpu o6pbiBe
pabouyen nonaTku.
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8.4 NOAWUNMNMHUKN TTA

8.4.1 MogwmnHuku ckonbxenmns 'L gomkHbl oTBedaTb TpebosaHuam 3.4.

8.4.2 Ona cyposbix [T Bcex TUNOB paspellaeTcs NpUMeHeHue NOALUUMHUKOB
KayeHus.

8.4.3 Ha kaxgom cnueBe cmasodHoro Macrna wu3 onop [T [omkHbl ObiTb
YCTaAHOBIEHbI CUrHANM3aToPbl HANMYKUS CTPYXXKU M AaTumku TemnepaTypbl Macna.

8.4.4 [MprMMeHeHne BHYTPEHHMX NOALLMMHUKOB Ha TPEXOMOPHbIX Banax AOSMKHO ObiTb
TexXHN4eckn 060CHOBaHO M cornlacoBaHo ¢ Permctpom.

8.4.5 JTiobas octaHoBka (T[], He gormkHa NPUBOANTL K NOBPEXAEHMIO NOALUNMHUKOB,

ana  4ero HGO6XO,EI,I/IMO npegycMoTpeTte nogadvy CMa3km npu  OCTaHOBKE FT,El n
aBTOMaTU4eCKoe BKITHOHEeHNEe CUCTEMbI MPOKPYTKN POTOPOB.
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8.5 KAMEPbI CTOPAHUA

8.5.1 YctponctBo kamep cropaHua [T pomkHo obecneumBaTtb ygobHoe wux
obcnyxuBaHme M BO3MOXHOCTb 3aMeHbl (DOPCYHOK M XXapoBbiX TPyO B CyAOBbIX YCIOBUSIX.
dopcyHkNn AO0MKHbI ObITb B3anmo3ameHsieMbl 6e3 3HauYMTENbHOW pPerynMpoBKM CUCTEMBI
nogayv Tonnmea.

8.5.2 HomkHa ObiTb obecnedeHa BO3MOXHOCTb OCMOTpa 3HOOCKOMAMM >XapOBbIX
Tpyb kamep cropaHus 6e3 nx pasdopku.

8.5.3 [omkHO ObITb MCKNIOYEHO NonagaHne Tonnmea B Kamepbl cropanua T npu
HepaboTatoLem asurarerne.

854 TonnueHble Tpy6oNpoBoOAbI BLICOKOrO AaBMAEHUSA U rMaBHble OPCYHKN LOIMKHbI
ocBoboOXaaTbCsl OT TOM/MBA MOCME OCTaHOBKM ABUratens wnuM npekpaweHna paboThbl
POPCYHKM.

[MyckoBble TOMMMBHbIE TPYOONPOBOAbLI M NMYCKOBbIE (POPCYHKM OOSMKHBbI OCBOOOXAATLCA
OT TOMnMBa Mnocne NpekpaLeHnsa pexxmma nycka.

OcBoboXxaeHne OT TonnMBa [OOSMKHO  OCYLLECTBNATbCS MNyTEM  aBTOMAaTUYECKOro
OTKPbITUS KNnanaHoB CrvBa Ha COOTBETCTBYLLIEM TpybonpoBoae.

8.5.5 MO gomkeH 6bITb 060pyaoOBaH HE MeHee, YeM ABYMSI BOCNIaMEHUTENSIMU.
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8.6 TEMNJIOOBMEHHbIE AMNMAPATDI

8.6.1 B TennoobmeHHbix annapatax [T[ (pereHepaTopax U BO34yX00XIaanTensx)
AOMKHa OblTb  nNpedycMoTpeHa BO3MOXHOCTb — ODOHapyXeHMs npoTeyek UM MecTta
NOBPEXAEHHOro 3B€Ha C NOMOLLbIO ONPECCOBKM.

IMNoTHOCTL pereHepaTopa AO0SMKHA MPOBEPATHCA Kak Mo rasoBOW, Tak M No BO3A4YLUHOM
cTtopoHe. Cnocob 1 nopsagok obHapyKeHUs1 NPOTEYEK U MECT NOBPEXOEHHbIX 3IEMEHTOB, a
TaKke BbIKMOYEHNe NOCneaHnX AOMKHbI OblTb M3NOXEHbI B CNeunanbHON NHCTPYKUMK.

8.6.2 JomkHbl  OblTb  WCKIKOYEHbl  OMAaCHble  PEe30HaHCHble  KonebaHus U
aBToKonebaHnsa anemMeHToB TennoobMeHHbIX annapaTos.
8.6.3 PereHepatop pomkeH ObiTb 06OpyaOBaH CUCTEMOW MNOXApPOTYLIEHUS B

cooTBeTCTBMM C TpeboBaHuamM nyHkta 11 Tabn. 3.1.2.1 yactm VI «[poTnBonoxapHas
3awmTar.

8.6.4 Bosayxooxnagutenu ' aomkHbl oTBeyaTb TpeboBaHuam 1.5.6.

8.6.5 BoagyxooxnaguTtenu OOSMKHbI AoMyckaTb BO3MOXHOCTb OCMOTPa U YUCTKU
TPYOHbIX JOCOK, a Takke rnylweHns nobbix TPyOOK 6e3 CHATUS KPbILLIEK.

8.6.6 Bosgyxooxnagutenu QOOfMKHbl WMETb YCTpPOWCTBaA [Afd  HENpPepbIBHOMO
yAaneHust Bnarv, Bbinagatowen ns sosayxa npu padorte NA.

8.6.7 TennoobmeHHble annapaTtbl AOIMKHbI TAKKe OTBeYaTb TpeboBaHuaM pasa. 1, 2

n 6 vactm X «Kotnbl, TennooGMeHHble annapaTtbl M Ccocydbl Nog AaBfieHWeM», 3a
ucknwoyeHmem 6.3.1 — 6.3.4, 6.3.6.
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8.7 YNIPABJIEHUE, 3ALLUTA U PEINYIIMPOBAHUE

8.7.1 MaeHbin 'TO pormkeH ObiTb 0OOpygoBaH CUCTEMOM aBTOMATUYECKOrO
perynupoBaHus 1 AMCTaHUMOHHOIO ynpaBrieHus, obecneymBatoLLen:

A 3agaHue TpebyemMoro pexxuma 1 ycTondmBoe noaaepkaHme ero Bo Bcem ananasoHe
pabounx 060pPOTOB C UCKINIOYEHNEM BO3HUKHOBEHWUS TEMSIOBbLIX YOaPOB;

.2 3anyck 1 OCTAHOBKY B NIOOLIX 3KCNyaTauMOHHbIX YCIOBUSIX;

3 nogaepXxaHve yctomdmBon paboTbl KOMMPECCOPOB M KamMep CropaHusa Ha BCEX
nepeMeHHbIX peXxnmax U Nog HarpysKkom;

4 npegoTBpaLlleHne 3abpoca Temneparyp rasa;

.5 eavHoe ynpaeneHuve T v aBvXUTEenemM OT OAHOMO pblyara MNU MaxoBuKa nNpu
COXpaHeHUN BO3MOXHOCTU pasfenbHOro ynpasneHuns;

.6 OrpaHMYeHne KpPyTSALWEro MOMEeHTa Ha Bany oTbopa MOWHOCTM  (npu
HeobxoanuMocCTK);

7 NpoAyBKY Kamep cropaHusi TypOuH M ra3ooTBoda OT CKOMMBLLErOCS XXMAKOTO UMK
rasoobpasHoro TOMnMBa Nepeq 3aXuraHMem npu Mycke WM nocrie HeyaaBLUerocsl nycka
(cm. 8.1.17).

lMyckoBble YCTpOMCTBA [OOIMKHbI OblTb YCTPOEHbI Takum oOpas3om, 4Tobbl npouecc
BOCMITAMEHEHNS MpeKpawiancss W [faBHbiA  TOMMMBHBLIA  KNamnaH 3akpbliBancst npu
HEeNCNpPaBHOCTM 3axuraHus, cpabatbiBaHumM 3aWwmuT u octaHoBkax 'T.

8.7.2 Kaxxgas cunosas TypbuHa MM gormkHa MMeTb npeaernbHbIn BoikntovaTens (o
YyacToTe BpaleHusi), HenocpeacTBEHHO COEAWHEHHbIN C Banom TypOuHbl. [peaenbHbIn
BbIKMOYaTENb M UCMOJTHUTENbHbIE OpraHbl CUCTEMbI 3aluUTbl OOIMKHbI MMETb BbICOKOE
ObicTpoOAencTBMe WM He [OOMMKHbI AOMyckaTb BO3MOXHOCTW pasroHa TypOuHbI CBepx
YCTaHOBIEHHOW NpeaenbHON YacTOTbl BpaLLeHus.

MpegenbHasa 4yacToTa BpalleHWs He AOfKHA MpeBbiaTb HOMWHAnNbHYIO Goree 4yem
Ha 15 %.

8.7.3 MnaBHble [T, paboTtatowme Ha rpebGHOM BMHT, KPOME NpenenbHOro
BbIKMOYaTENS OOMMKHbI UMETb PErynartop CKOPOCTW, OrpaHMyMBalOLUN 4acToTy BpalleHus
CMNOBON TYpOMHbI NPY WU3MEHEHWM Harpyskm [O BBOAA B [OEWCTBME NpeaenbHOro
BbIKIIOYaTENS.

HacTponka perynatopa CKOPOCTU OOSMKHa OblTb BbINOfMIHEHA TakMuM 06pa3om, 4TOObI
YyacToTa BpalleHusi CUMOBOW TypOWHbI He MpeBbiana HOMWHArbHYK 4YacToTy BpalleHus
oonee yem Ha 8 %.

Mpy CHWXEHUM Nogayn TonnNueBa PerynsaTopomM He gonyckaeTtcs octaHoska IMT.

MO, npuBoAdWMe reHepaTopbl, AOMKHbI WMETb PEerynsatopbl 4acToTbl BpalleHus,
oTBevarwoLme TpebosaHmam 2.11.3 —2.11.7.

8.7.4 MasHbii 'O gomkeH obecnevmBaTth CTOAHKY B TedeHne He meHee 60 MVH B
pexmMMe «CTOM — BUHT» C BO3MOXHOCTbBIO AaTh XO4 HEMEAIEHHO Nocre Nofny4YeHns KoMaHabl.
Mpn ocCyLlecTBNEHUM pexmnma «CToMm — BMHT» AOMycKaeTcsi BpalleHue rpebHoro Bana ¢
yacTtoton He 6onee 3 06/MUH.

HeorpaHnyeHHasas BO BpeMeHW ABaguaTUMUMHYTHas roTtoBHocTb [T[  AgomkHa
npegycmatpueaTh B TedeHne 20 M1H BO3MOXHOCTb 3anycka [ T[, ero nporpea, a Takke gayu
xopaa.

8.7.5 [ormkHbI BbINONHATBECS TpeboBaHma 2.4 yactu XV «ABTOMaTUsaumnsa».

8.7.6 "naBHble n BcnomoratenbHble T AomkHbl 6biTb CHabXXeHbl YCTPONCTBOM AN
9KCTpeHHon octaHoBku [T/ ¢ noboro pexnma paboTbl HE MeEHee YeM ABYMS HE3aBUCUMbIMU
cpeacTBamu.

Mpn ynpaBneHun n3 pyneBon pyoKkn [ormpkHa ObiTb NpegycMoTpeHa BO3MOXHOCTb
9KCTpeHHon ocTaHoBku T[] ¢ nocTa ynpasneHnsa B MawmMHHOM oTaeneHun sénusm M.

8.7.7 MaHneBpoBoe ycTtponcteo [T ¢ TypbuHOM 3agHero xoga AOMKHO OTBeYaTb
TpeboBaHuam 3.6.1 n 3.6.2. MaHeBpoOBbIe KnanaHbl NnepegHero 1 3agHero Xxoga A0MMKHbl ObiTb
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cbnokmpoBaHbl. Mpy ntob6om NONOXKEHNN MaHEBPOBBLIX KManaHOB OOSMKHbI obecneynBaTbCs
[O0CTaTOuYHble 3anachkl yCTOMYMBOCTU paboThl Komnpeccopos [T/,

Ha ' gormkeH 6biTb MECTHBIN NOCT ynpaBneHnsa TypObruHom 3agHero xoaa.

8.7.8 Cuctema 3awmntbl T, nNoMMmMo npedenbHOro BbIKMKOYATENS, OOMMKHA
obecneyrBaTb NOMHOE NpeKpaLleHne Nogayn Tonnmea fno creayrwmm napaMmeTpam:

.1 nageHuvo AaBneHns CMas3oyHOro Macra B CUCTeME HUKe A40onyCTUMOrO;

.2 MOBbILEHNIO TEMMNEPaTYpbl rasza nepea unm 3a TyporMHON cBEPX AONYCTUMON;

.3 npeaenbHoOMYy 3Ha4YeHuo ypoBHeN BUbpauuu;

.4 cpbIBY (hakena;

.5 MpeBbllWEHNI0 YacTOTbl BpalleHuUs Komnpeccopa HU3KOro [aBreHusl Bbllle
npeaensHon (ans TpexsanbHbix [T co cBo6ogHON TypOUHOM BUHTA M ra30BbIM PEBEPCOM);

.6 npegenbHOMy OCEBOMY COBUIY Kakoro-rnmbo potopa;

.7 aBapwuiHom 3arazoBaHHocT MKO npu paboTe Ha rase.

B aBapuiHbix cnydasx [[OmkHa ObITb NpeaycMOTpeHa BO3MOXHOCTb —PYYHOro
npekpaLleH1sa nogayun Tonnmea ¢ MeCTHOro nocta ynpasnenuns sonuaun M.

N3roToBuTenb MOXeT BBOAUTb  AOMOMHUTENbHbIE  3aWwuTbl B 3aBUCUMOCTMU
OT KOHCTpyKUuu 'TA.

8.7.9 ABTOMaTM3NpoBaHHble rMaBHble [T AOomkHbl oOTBe4yaTb TpeboBaHUAM
yactn XV «ABTOoMaTU3aUmNA».
8.7.10  Cwucrema yrnpasrneHus rma OOIMKHa oTBeYaTtb TaKke

TpeboBaHuam 2.5, 3.1 — 3.3 yactu VIl «MexaHu4eckune yctaHOBKNY.

8.7.11 Pabouas cpega cuctembl ynpaBreHnst He AOMMKHA NPU HU3KNX TemnepaTypax
crywaTbea 1 OblTb Nerko BOCnnaMmeHsIeMon.

Cuctema punbTpoB 1 TeNNOOOMEHHbIX annapaToB AOMmkHa obecneynBaTb Tpebyemyto
Temnepartypy 1 YuctoTy paboyen cpeabl.

8.7.12 [Ons rmaeHoro T gomkHa ObiTb NpedgyCMOTpeHa BO3MOXHOCTb KOHTPOJs
NnoKasaHui WTaTHbIX TaXOMEeTPOB.

8.7.13  Cwuctembl ynpasnenus [T, npegHasHa4yeHHbIX 515 NPUBOAOB reHepaTopos,
OOJDKHbI OTBeYaTb TpeboBanuam 2.11.3 —2.11.7.
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8.8 KOHTPOJIbHO-U3SMEPUTEJIbHbIE NPUBOPbI

8.8.1 MocT ynpaeneHus rmasHoro [T gomkeH GbITb 06opygoBaH npubopamu ons
U3MepeHuss napameTpoB B COOTBeTCTBMM C 8.7.9 ©n ycTpoWcTBaMK, YKasaHHbIMU
B3.7.2.2-3.7.24, a Takke npubopamu, HeobXxoaMmbIMM  OnA NPOBEAEHUS
TENNOTEXHNYECKOro KOHTpons pabotel M.

8.8.2 [Ona BcnomoratenbHbix [T nocT ynpaeneHus gormkeH ObiTb obopyaoBaH
npnbopamu Ans M3aMepeHns cneayroLmnx napameTpoB:

A1 YacTOTbl BpaLLleHUsa poTopa;

2 pasneHuna macna nepeg 'TH;

3 hasneHunsa Tonnuea nepeq N'TL;

4 Temnepatypbl Mmacna nepeg I'T4;

.5  Temnepartypsbl rasa nepeg TypOMHOM UK 3a HEW.

8.8.3 Ecnn rnaeubit T o6opyooBaH CUCTEMOM KOHTPONSE W AWArHOCTUKK
TEXHNYECKOro COCTOSAHUA ANS onpeaeneHns BO3MOXHbIX HEUCNPAaBHOCTEN B aKCMNnyaTauumu,
o6beM NapaMeTpoB Takow CUCTEMbI AOMMKeH BbiTb cornacoBaH ¢ Pernctpom.
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8.9 TENNOYTUNMU3ALIMOHHbINA KOHTYP I'TQ

8.9.1 Mpn Hanuumm y rasoTypbUHHBLIX arperaTtoB TEMIOYyTUIN3aUNOHHOIO KOHTYypa
naposas TypbuMHa p[ormkHa oTBeyaTb TpeboBaHMsM pas3g. 3 HacToswen 4actv, a
YTUNM3aLMOHHBIA KOTen — TpeboBaHusam dactn X «KoTtnbl, TennoobmeHHble annapatbl U
cocyabl Nof AaBrieHnem».

8.9.2 TennoyTunnsaunoHHble KOHTYPbl AOMKHbI ObiTb 060OpyAOBaHbI CUCTEMAMMU
co3aHusa Bakyyma B KoHaeHcaTtope ao nycka I'TL nnu Bo Bpemsa nycka I'TA.

KoHgeHcaTop AomKeH MMeTb 3aluTy No NOBbIWEHWIO AaBIEHNS BbIle JONYCTUMOrO.

8.9.3 [ormkHo ObITb npegycMoTpeHo aBToMaTu4eckoe OTKIIOYEHNE
BasrionoBOPOTHOMO YCTPONCTBA NapoBOKr TypOUHbI NPK Havane BpalleHnsa poTopa.
894 Mpun MCNOSib30BaHNU Ha  AgByxBanbHOM cyaHe aByx [TO ¢

TEeNnnoyTUNN3aumoHHbIMN KOHTYpamMmn OOMyCKaeTCsa MCNOSib30BaHWE NEePEKPECTHOro pexuma,
koraa Ha rpebGHom Ban ogHoro 6Goprta paGotaetr [T, a Ha rpebHOM Ban Apyroro
6opTa — napoBas TypbuHa.

B aToM cnyyae fOMKHbI NPUMEHSTLCA BbICTPOOTKNIOYaEMble pa3obLumTenbHble MydThl,
paboToCnoCOBHOCTL KOTOPLIX MPOBEPSIETCA MO CneuuanbHOM nporpamme, ogoOpeHHOon
Peructpom.

8.9.5 Cuctembl  ytunmsauuoHHbix [ITY  pgomkHbel oTBevaTb  TpeboBaHUSIM
pa3g. 17 — 19 yactu VIII «Cuctembl n TpydbonpoBogbl».
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8.10 ITA, PABOTAIOLLMNE HA TA30OBOM TOIJIUBE

8.10.1 TpeboBaHus HacTosALWEN rMaBbl pacnpocTpaHsaoTcs Ha [T, yCTaHOBNEHHbIE
Ha rasoBo3ax W MWCMNONb3yllMe B KayecTBe TOMMMBa WCNapSALWUACA MNepeBO3UMbIN
nNpupoAHbIN ra3 (meTaH). [a30BO3 B 9TOM crnyvae AofmkeH ObiTb 060OpyAOBaH yCTAHOBKOW
NOArOTOBKM McnapsitoLLerocs rasa gns ncnonossosadna B [ TL.

8.10.2 Ha [TMO, paboTtaowme Ha TrasoBoM TOMMMBE, PacnNpPOCTPaHSITCS
TpeboBaHus 8.1 — 8.9.

I'T, npegHasHayeHHble K yCTaHOBKE Ha cygax co 3HakoMm GFS B cumBone krnacca,
OOJDKHbI AOMOMHUTENBHO OTBeYaTb TpeboBaHuam 9.6.6 yactn XVII «JononHUTenNbHbIE 3HaKK
CUMBOSIA Kracca M CINOBECHblE XapaKTepuUCTUKKW, onpefensiolime KOHCTPYKTUBHbIE UMK
3KcnyaTaumoHHble 0COBEHHOCTM CyaHay.

8.10.3 yck I'TO n paboTta Ha Bcex aKcniyaTauMOHHbIX peXumMax Npon3BOANTCH Ha
rasoBoM TOMnuBe.

8.10.4 B razosom Tonnuee, noctynatowiem B ' T[, He 4OMKHO ObITb XUAKMX OPaKLMNA.

8.10.5 TpybonpoBoabl nogauu rasoBoro Tonnmea OOIMKHbI oTBeYvaTb
TpeboBaHuam 13.12 yactu VIl «Cnuctembl 1 TpybonpoBoabl».

8.10.6 Mpn paboTe Ha ra3oBOM TOMMMBE AOMMKHbI BbINOMHATLCA TpeboBaHua 2.4
yactn XV «ABTOMaTU3aLMNA».

8.10.7 MNpun npekpawieHnn nogaym rasosoro Tonnmea ML OomkeH aBTOMaTUYECKU
OCTaHaBNMBaTbCA MNPV MOMOLUM ObICTPO3ANOPHOro KranaHa, PacnoflioKEHHOro Kak MOXHO
onwke k I'TA.

8.10.8  [JomkHO ObITb NPegyCMOTPEHO YCTPOMCTBO ANSA PYYHOro OTKIOYEHMS nodaym
rasoBoro TOMAMBa, pacnosiokeHHoe HenocpeactBeHHo y [T[. Kpome TOro, pydHoe
OTKMNtOYEHNE AOMKHO ObITb MPefyCMOTPEHO U3 HECKOSNbKMX MECT B MalUMHHOM OTAENEeHUN, U3
NOMELLEHNS BHE MALUMHHOIO OTAENEHUS U C XOO40BOro MOCTMKA.

8.10.9 B mawwuHHOM oTaeneHun gormkHa 6biTb NnpegycmoTpeHa AlNC no npegenbHoO
OONYCTUMON  KOHUeHTpaumn rasa, cootBeTctBylowern 30 % OT HWKHero npegena
BOCMNaMeHAeMOCTH, C BbIBOAOM curHana B LY.

Mopaya rasa k [T pgomkHa aBTOMaTMYECKM MpekpawaTtbCa MNpu  OOCTUXKEHUN
KOHLLeHTpauumn rasza B MalWMHHOM otaeneHumn 60 % OT HWKHero npeaena BocnnamMmeHAeMOCT!.
Mpy 3TOM AOSMKHO BbINOMAHATLECA TpebosaHue 8.4.5.

8.10.10 [Mpu pabote 'TO Ha AByx B1uAax Tonnmea ()KMOKOM M ra3oBOM) C NPUMEHEHMNEM
cneumanbHOM TOMMMBHOW annapaTypbl, OHa OoMmkHa 6bITb ogobpeHa Pernctpom.
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9 FA30OBbIE OBUI'ATENNIN BHYTPEHHEIO CTOPAHUA

9.1 OBLLUME NONOXKEHUA

9.1.1 TpeboBaHna HacTosilero pasgena npUMMEHUMMbI K ABYXTOMMMBHbBIM
asuratensm BHyTpeHHero cropanus (ATL) ¢ BocnnameHeHneM OT cxkaTusi, paboTarowmm Ha
XWOKOM TOMnnvBe 1 NPUPOAHOM rase (MeTaHe), a Takke K ABuratensm, paboTaroLmm TONbKO
Ha raszosom Tornnuee ('TA).

TpeboBaHua 9.2 — 9.11 NpMMEHUMbI KO BCEM KpPeNUKONMHbIM ABUraTensiM, a Takke K
TPOHKOBbLIM ABuUratensam, paboTarLmm Ha rasde ¢ MakcumMarbHbIM pabounm gaBneHnem rasa
Gonee, 4em 1,0 MlMa.

TpeboBaHua 9.2, 9.3, 9.12, 9.13 NpMMEHMMbI K TPOHKOBbLIM ABUratensiM, paboTatoLimm
Ha rase ¢ MakcumarnbHbIM daBneHnem rasa He 6onee, yem 1,0 MlMa. MNMpn aTom ras moxeTt
BOCMNITAMEHATLCH KakK C NMOMOLLbIO 3ananbHOro TonnuBa, Tak U C MOMOLLBIO crneunarbHbIX
BOCMNIIaMEHSIIOLLMX YCTPOUCTB N MOXET NofaBaTbCA:

B BO34YLUHbLIN pecuBep, NPOAYBOYHOE MPOCTPAHCTBO UMM KO BXOOAHOMY OTBEPCTUIO
BMYCKHOIO KaHana KpbIWK/ LUITMHAPOB; U

ObITb CMELLaHHbIM C BO3aQyXOM A0 TypboHarHeTatens («gsuratenu ¢ npeasapuTeribHbIM
cMmeceobpasoBaHnEMY).

[Buratenu, npegHasHavyeHHbIE K yCTaHOBKE Ha cydax co 3HakoMm GFS B cnmBorne knacca,
OOJDKHbI - AOMOSNTHUTENBbHO OTBeYaTb MNpUMEHMMbIM TpeboBaHuaM . 9.6 4dactm XVII
«JJononHuTenbHbIE 3HAKNM CUMMBOMA Kracca U CNOBECHbIE XapakTepucTuKKn, onpegenstowme
KOHCTPYKTUBHbIE UMW 3KCNyaTaunoHHbIE OCOBEHHOCTM CyaHa.».

9.1.2 OtaenbHble TpeboBaHUs B CBSA3M € npumeHeHnem O T npueeaeHbl B 4.1 — 4.2
yacTtun VIl «MexaHnyeckue yctaHoBKM» 1 B 5.5.1 HacTosdLLEeNn YacTu.
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9.2 ONPEAENEHNA U NOACHEHUA

9.2.1 B HacTosawem pasgene Npasun NpuHATLI cneayrowme onpeaeneHus:

MepevyeHb 0OOpPyAOBaHWS B3PbIBO3ALUMULLEHHOTO UCMOSIHEHUS — 3NeKTpuyeckoe
obopynoBaHue, cepTucmumpoBaHHoe B COOTBETCTBUM c pekomMeHaaunsamu,
onybnukoBaHHbIMN MexgyHapogHon OnektpoTtexHudeckon Komnccmen (MOK), B HacTHocTH,
B craHgapte MOK 60092-502:1999 wunuM npu3HaHHbIX SKBMBANEHTHbIX CTaHdapTax.
CepTudukaums anekTpuyeckoro obopyaooBaHMA [OMMKHA COOTBETCTBOBATb KaTeropum wu
rpynne meTtaHa.

COBOEHHbIN 3aNOPHbIV KrnamnaH co CMyCKHbIM BEHTUIEM — rpynna KrnanaHoB, Ha KOTOPYHO
NMEITCA CChISNIKN B CreayoLWmX OKYMEHTaXx:

Kogekce MKT, nyHKT 16.4.5;

Kogekce MI'T, nyHkTbl 2.2.9 1 9.4.4 — 9.4.6.

Osyxtonnuebin aBuratens (ATH) — ABuratenb, KOTOPbIA  MOXET
ncnonb3oBaTb NPUPOAHLIN ra3 B KAYECTBE TOMNMMBA OJHOBPEMEHHO C KUAKUM TOMSIMBOM, MpU
NPUMEHEHNMN XMUAOKOro TOMMMBA B KONMMYECTBE, HEOOXOAMMOM AN cropaHus (3ananbHoe
TOMMAMBO) MK ¢ GONbLUMM KONMUYECTBOM XXMAKOro TonnmBa (B pexunme paboTbl Ha ra3oBoM
TONNMBE), @ Takke MOXeT paboTaTb TOMbKO Ha XXMAKOM AM3ENbHOM Tonnuee (B pexume
paboTbl Ha OW3eSNTbHOM TOMMMBE).

MomeweHne gOBUraTenem — MalIMHHOE TOMELLUEHME WU  3aKpbITOe
NPOCTPaHCTBO, B KOTOPOM HaxOASTCS ABUraTenu, MCnonb3ytoLme ra3 B kKa4ecTse Tonnmea.

Na3 (rasoBoe TOMNMBO) — Xuakas cpeda, umerowas abconoTHoe AaBrneHve
napos 6onee 0,28 Mla npu TemnepaTtype 37,8 °C.

KnanaH nogayun rasa — knanaH uin OpcyHKa, ynpaBnswowme nogavyen rasa B
UMNUHAP (ULMNMHAPLI) B COOTBETCTBUN C (haKTUYECKON NOTPeBOHOCTLIO ABUraTens B rase.

la3oBbIN ABUratTenb — gsuratens, paboTatowmn Ha OByx Bugax tonnmea (ATH)
unu geuraternbs, pabdoTtatowmi Ha razosom Tonnmee (M'TL).

Oeuratenb, paboTtatwnnin Ha razosom Tonnuee (ITL) — gBuratens,
CrnocoOHbIN paboTaTb TONbKO Ha ra3oBOM TOMSMBE M HE CMOCOOHbLIM paboTaTb Ha XUOKOM
TOonnmBe.

MaszoBbin TpybonpoBoOa — TpybonpoBoa, coaepxallmi ra3 unn CMecb Bosayxa C
rasom, BKIO4asi BEHTUNMpyeMble TpybonpoBoabl.

CTaHuna nNoArOoTOBKW rasa — CUCTEMA OTCEYHbIX KManaHoB C PYYHbIM Wnv
ONCTAHUMOHHBLIM yNpaBfieHNEM, BEHTUNSAUMOHHbBIX KranaHoB, AAaTYMKOB OaBMeHus rasa u
nepegawwmnx YCTPOMCTB, KnanaH perynnpoBk1n [aBrneHus rasa W rasoBblin  ounbTp,
npyMeHsieMble AN ynpaBrieHnsa nogadent rasa K Kaxgomy notpebutento rasa, a Takke
coefVHeHus, npegHasHayYeHHble A8 NPOAYBKN UHEPTHBLIM ra3oM.

Kopekc MKl (IGC Code) —MexayHapoaHbl KOgeKC MOCTPONKN 1 06opyaoBaHus
Cy0B, NEPEBO3ALLNX CKMKEHHbIE rasbl HANIMBOM (C U3BMEHEHMAMMW, BHECEHHbLIMMW PE30NIOLMNEN
MMO MSC.370(93).

Kogekc MIT (IGF Code) — MexayHapodHbli kodekc 6GesonacHOCTM Onsi CyAos,
NCNONb3YKOLWMX rasbl WM WHble BMAbl TOMMAMBA C HWU3KOM TemnepaTypor BCMbILLKK
(pesontouna MMO MSC.391(95).

a3 HM3KOro AaBneHUs —ras, AaBleHne KOTOporo coctaendaeT He 6onee 1,0 MlMa.

Hunswaa tTennotBopHas cnoCoOBOHOCTb — KONMYECTBO TEMNNOTHI, BblAENAEMON
npw NOsTHOM cropaHun Tonnuea 6e3 KoHAeHcauuM BOASHOro napa.

MeTaHOBOE 4YMCNO — NokasaTtenb, XapakTepU3ylLLNA AeTOHALUWOHHY CTOMKOCTb
ra3oBoro TOMMMBA, YMCIIEHHO PaBHbIN OOBEMHOMY MPOLEHTHOMY COAepXXaHul MeTaHa B
CMecK C BOOOPOAOM, NpU KOTOPOM 3Ta CMECb 3KBMBANEHTHa No AeTOHALUMOHHOW CTOMKOCTH
nccnegyemMomy TOMMAMBY B CTAHAAPTHBIX YCNOBUSIX UCMbITAHUIA (MPYM 3TOM METaHOBOE YMCHO
mMeTaHa coctasnseT 100, a Bogopoaa — 0).

3ananbHoe TOMNNWBO — XWOKOE TOMMMBO, KOTOpOE MoAdaeTcs B UMNUHAP ANS
BOCNIiaMeHeHnsa cMecu rasa ¢ Bosgyxom B AT[.
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[Buratenb c npeaBapuTenbHblM cMeceobpa3oBaHuMeM —asuratenb, B
KOTOpPOM ra3 nogaeTcsi B BUAe CMecu ¢ BO34yxoMm nepeg TypboHarHeTatenem.

MpsHaHHbBIE CcTaHAapTbl — TakMe MexayHapodHble WM HauuoHanbHble
CTaHOapTbl, MNPUMEHEHWE KOTOpPbLIX cornacoBaHo Peructpom, a Takke cTaHOapThbl,
pa3paboTaHHble M NoAgepXMBaAeMble NpuU3HaHHOW Permctpom opraHusaumen, koTopas
oTBeYaeT cTaHgapTam, npuHaTeim MMO.

KoHuenuyuna 6e3onacHOCTM — [OOKYMEHT, ONuCbIBaOWMA  HUIocoduio
©e30MacHOCTN B OTHOLLIEHMM ra3a Kak TOMNnuea, PUCKN, CBsI3aHHble C AaHHbIM TUMNOM TOMSNBA,
ynpaBrieHne puckammn Npy paccMaTpmMBaeMbliX HELUTATHBIX CUTYaLMsIX, BO3MOXHbIE CLieHapun
OTKa30B W Mepbl MO YNpaBfeHnIo MU, BKNtoYas NogpobHY0 OLEHKY p1cKa NonyYeHns TpaBmbl
npu BO3MOXHOM B3pbLIBE.
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9.3 AHAJTU3 PUCKOB

9.3.1 O6bem aHanmsa puckos.

AHanmM3 puckoB AOSMKEH paccmaTpuBaTb:

HEeWCnpaBHOCTb MMM OTKa3 nbon cucTtembl wnNu aetanu, 3adencTBOBAHHOM B
obecneveHnmn paboTbl ABUraTensi Ha ra3oBoM TOMNIMBE;

yTEYKy rasa nocrie ctaHuum NOAroToBKM TOMMMBA;

Ge3onacHoCTb ABuraTens B criydyae cpabaTtbiBaHUA CUCTEMbI OCTAHOBKM ABUratens unm
npekpaLleH1s Nogayn anekTpuYeckon aHeprum npm paboTte Ha ra3oBOM TOMMMBE;

B3aMMOCBSA3UN Mexay ABurateniemM n CucTeMon nogayu rasa.

Mpn aHanmMse puUCKOB HEOOBXOAMMO Yy4uTbiBaTb, YTO OTKa3 BHELUHUX CUCTEM,
obcnyxuBarowmnx gsuratenb (CUCTEMbl TONSIMBOXPAHEHUS MM nNodayvv ra3oBoro TONMvBa)
MOXeT BbI3BaTb HEOOXOAMMOCTb B OTBETHbIX [OENUCTBUSX CUCTEMbl YMNpaBreHus W
MOHUTOpPMHIa COCTOSIHMA [ABuUratens B crydyae cpabaTbiBaHUA curHanu3auum u npwm
HewTaTHbIX CUTyauusax, a Takke HeobXoAMMOCTb B AOMOMHUTENbHOM  MOBbLILLEHUN
OesonacHocTu aBuraTens.

9.3.2 dopma aHanm3a p1CcKoB.

AHanuM3 puCKOB [OO/MKEH MNpOBOAUTBCS B COOTBETCTBUM C  TpeboBaHusMU
MexgyHapogHoro ctaHgapta MCO 31010:2009: «MeHemxmeHT pucka. MeToabl OLEHKM
pucKa» Unu Apyrux npu3HaHHbIX CTaH4apToB.

AHann3 OomKeH OCHOBLIBATbCA Ha KOHLENUUW eOUHWYHOrO OTKasa; 3TO O3Ha4aeT, YTo
OLHOBPEMEHHO [OSKHA paccMmaTpuBaTbCs TONMbKO OAHA HewucnpaBHoCTb. Cneayet
paccMatpuBatb Kak O4YeBUOHble, TaK W HeodeBMAHble OTKasbl. Tawke [OIKHbI
paccMmaTtpuBaTbCs MNOCNeoBaTENbHOCTN OTKAa30B, T.€. HEWUCMNPaBHOCTU KOMMOHEHTOB,
Bbl3blBaeMble €ANHNYHBIM OTKA30M APYroro KOMNOHEHTA.

9.3.3 lNpouenypa aHanmM3a puUCKOB.

AHann3 puckoB AOSTKEH:

.1 onpegenaTb BCe BO3MOXHble OTKa3bl paccMaTpmMBaeMoro o60pyaoBaHus 1 CUCTEM,
KOTOpble MOTyT NPUBECTY:

K HarnM4umio rasa B KOMMOHEHTaX Ui MecTax, He CNPOEKTUPOBAHHbIX ANs 3TOW uenu, nunm

K BO3ropaHuio, noxapy unu B3pbiBy;

.2 coaepxaTb OLIEHKY NocrneacTBui 0TKasa;

.3 yKasblBaTb METO[ BbiSIBIeHMS OTKa3a (npu HeobxoanmocTn);

4 B cCrny4yae HEBO3MOXHOCTM CHWXEHUS pucka Heobxoaumo npegycMoTpeTb
KOppekTupyoLwme AeNCcTBMUS NPy KOHCTPYMPOBAHUM CUCTEMbI (pe3epBMpPOBaHMNE 3N1IEMEHTOB,
pobaBneHne B KOHCTPYKLMIO 3aLUUTHBLIX YCTPOMCTB, CUCTEM MOHUTOPUHIA M CUrHanNu3aumm,
MO3BOSIAIOLLMX OCYLLECTBMAATb IKCMyaTauuio CUCTEMbI C OFPaHUYEHUSIMU), a TaKke npwu
paboTte cuctembl (BKMOYEHWE PE3EpPBMPOBAHMUS, MEPEXOA K anbTepHATUBHOMY PEXMMY
aKcnnyataumm).

Pe3ynbTaTbl aHanv3a puckoB AOMKHbI ObITb 3a40KYMEHTUPOBAHBI.

9.34 O6GopynoBaHve 1 cucTeMbl, NoAnexaiime aHanusy.

AHanu3 puckoB, AOSMKEH BKNtoYaTb B cebs, No KpanHe Mepe:

.1 OTKa3 CMCTEM M KOMMOHEHTOB, MMEIOLLMX OTHOLLEHNE K Nogadve rasa:

TpybonpoBoAbl Nogaym rasa v ux 3aWwuTy (Mpu HanNuuun);

KnanaHbl No4aun rasa K UMnuHapy asuratens.

Mpn 3TOM OTKa3bl KOMMOHEHTOB ra30BOM CUCTEMbI, HE BXOASLLME B KOHCTPYKLUMIO
aBuratens (3anopHble KnanaHbl U ApyrMe 3neMeHTbl CTaHUuMM NOArOTOBKM rasa) MoryT He
paccmaTpuBaTbCAa NPy aHanuse;

.2 0TKa3 CUCTEMbl BOCMNaMeHeHUs Tonnmea (CUcTemMbl Nogayum 3ananbHoro TonavBea,
nnbo cBeYven 3axKuraHms);

.3 0TKa3 cucTeMmsbl, ynpaBnsioLLen COCTaBOM roproyert cMmecu (YCTPOMCTBO nepernycka
BO34yXa, KnanaH KOHTPONMpPYIOLWNA faBreHne rasa u 1.4.);
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4 OTKas 3NeMeHTOB, KOTopble MOryT NOBAUATbL HA NPOLECC BOCNNaMeHeH1s TonMmBea
y ABuraTenen ¢ npegsaputenbHbiM (4o TypOoHarHeTaTensi) cmeceobpasoBaHueM («ropsiimne
TOYKNY);

.5 oTkasbl npu cropaHuu rasa, nNMbo HeHagnexaiiee ero cropaHue (MpPonycku
BOCMNIIaMEHEHWs1, AeTOHaUNs);

.6 OTKa3 CUCTEM KOHTPOSA, ynpaBneHus 1 3awuTbl gsuratens. [pu atom, ecnu
ABuraTenb MMeeT BCTPOEHHYI CUCTEMY ynpaBneHusi, AOfKeH ObiTb NpeAcTaBreH aHanua
XapakTtepa OTKa30B U UX NOCneacTBMiA B cOOTBETCTBUM € TpeboBaHmamun 9.3.4.1 — 9.3.4.3;

.7  HewTaTHOe MPOHMKHOBEHWE Tras3a B KOMMOHEHTbl Apuratensd (Hanpumep,
BO3YLUHbIN pecuBep, BbinyckHoM konnektop ATA v M) n BO BHELLHME CUCTEMbI, UMEtoLLME
coeuHeHWe c ABuratenem (Hanpumep, ra3oBbINycKkHas cuctema);

.8  cmeHa pexumos paboTbl AT[;

.9  noTeHumanbHasi ONACHOCTb CKOMMEHUS rasoBoro TOMMMBa B KapTepe gsuratenen,
Yy KOTOPbIX MPOCTPAHCTBO NOA MOPLUHEM HanpsAmyto coobliaetca ¢ kaptepom (cm. n. 10.3.1.2
Kogekca MI'T).
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9.4 ycnosusa PABOTbl HA TOIMNJIMBE ABYX BUOOB

9.4.1 OTO npn pabote Ha ToOnnMBE [OBYX BMAOB [AO/MKHbI 00OpyaoBaThCs
yCTpOMCTBaMM NMofdayu 3anarbHOro TonmnmBa ¢ nocnenyoLlen nogaden razosoro. Npu atom
AoIKeH 6biTb o6ecneyeH BO3MOXHO ObICTPLIN NEePexo C ra3oBOro TONMMBA Ha XUOKOE.

Mogaya 3ananbHOrO TONMMBA B KaXAbIM LMNMHAP AOMmkHa obecneumBaTbCA Ha BCeEX
pexumax pabotel OT[.

9.4.2 Myck AT, pabota Ha 3agHU XO4 OCYLLUECTBMSETCA TOMbKO Ha XXWAKOM
Tonnuee.

9.4.3 Mpn pabote AT Ha nepemMeHHbIX pexumMax, MaHEBPUPOBaAHUM CydHa,
LUBAPTOBHbLIX Onepaumsix OOIMKHO MCNOSb30BaTLCS TOSbKO XKMAKOE TOMNSMBO.

9.4.4 lMNpn BHe3anHOM npekpaweHMn nogaym rasosoro Tonnuea [LOTL AormkeH
NpPoaoMmKNTb paboTy Ha Xngkom Tonnmee 6e3 0CTaHOBKM.

9.4.5 OTO pomkHbl OblITb  CHabXeHbl AaTyMkaMy  3alWTbl, WUCKITHOYAOLLIMMM

OOHOBpPEMEHHYI0 noaadvy ra3oBoro Ttonnnea U NONHyK nogavy >XMAOKoro.
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9.5 BALLUIMTA KAPTEPOB

9.5.1 Kaptepbl AT gomkHbl 661Tb 060pyaoBaHbl NpeaoXpaHnTENbHBIMK KrianaHamu
B pariOHe KaXgoro KpmBoLuMna koneHyartoro Bana. KoHCTpykuns n aasneHne cpabatbiBaHuA
npegoxpaHUTenbHbIX KhanaHoB AOMMKHbl ONpedenaTbCd C YY4eTOM BO3MOXHOMO B3pbiBa
HaKOMUBLLUXCS B KapTepe yTeyek ra3oBoro Tonnmea.

9.5.2 Ecnu B kavectBe AT/ npymeHseTca TPOHKOBbIM ABUraTenb, KapTep OOMmKeH
ObITb 3almLLEeH cneayowmnm obpasom:

.1 pomkHa OblTb NpegycMOTpPEeHa BEHTUNAUMSA KapTepoB, MpPenaTCcTByoWas
HaKOMSEHNI0 yTeyeK rasoBoro Tonnmea. pn 3TOM KOHUbI BO3AYLWHbLIX TPYO AOMKHbI BbITb
BblBeAeHbI B 6e30nacHoe MecTo n 060opyaoBaHbl OrHenperpaguTensamu;

.2 DOIMKHbI ObITb YCTAHOBMEHbI AAaTYMKN OBHApY)XeHMs yTeuek ra3oBoro Tonnmea unm
Apyroe  9KBMBaneHTHoe obopydoBaHuve. PekomeHOyeTcsi  yCTaHOBKa  yCTpPOWCTBa
aBTOMaTMYeCcKoro Bnycka UHepPTHOro rasa;

.3 pomkHa ObITb NpeaycMOTpeHa yCTaHOBKa AaTyMka KOHUEHTpauuMm MacnsHoro
TymaHa B KapTepe.

9.5.3 Ecnu B kadectBe [OT[ npumeHdaeTcs KpenukondHbIA OBUraTenb, KapTep
apuratensa gomkeH ObiTb 06opyaoBaH OAaTYMKOM KOHLEHTpauMM MacnisHoro TymaHa wnu
CUCTEMOW KOHTPONS TemnepaTtypbl NOALWMMHUKOB ABUraTens.
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9.6 SALWMTA NOANOPLUHEBbIX MPOCTPAHCTB KPEMLKKOM®HbLIX ATA

9.6.1 MognoplHeBble MNpPOCTpPaHCTBaA  OOMKHbI — obopygoBaTbCA  AaTyMkamu
oBHapy>XeHNs yTeyek ra3oBoro TonsMea Unu pyrumm paBHOLEHHBIMWN YCTPOUCTBaMM.
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9.7 BNYCKHAA U TA3OBbIINYCKHAA CUCTEMbI

9.7.1 BnyckHble TpybonpoBoabl M pecuBepbl HagdyBOYHOrO BO34yxa, a Takke
ra3oBbIMYCKHbIE KONNEKTOPbI AOMKHbI OblTb 060pYAOBaHbI NPeAOXpaHMTENbHLIMM KranaHamm
UNn Opyrumun  3aluTHbIMKW ycTponcTBamu. [ns asuratenen, paboTawowmx Ha rase cC
MakcMmarnbHbiM paboynm gaBneHnem rasa He ©Oonee, 4em 1,0 Mlla pgonyckaeTtcs
NPUMEHEHNEe OPYrMX KOHCTPYKTMBHLIX pELleHUWn npu  YCnoBum npefocTaBrieHus
060CHOBbIBAOLLMX PACYETOB UM SKCNEPUMEHTANbHbIX AAHHbIX.

9.7.2 asoBbinyckHble Tpybonposodbl oT AT He [AomkHbl 00beguHATbCS ¢
ra3oBbINyCkHbIMM  TpybonpoBodamu  OT Apyrnx  ABUratenen, napoBblX KOTNOB W
WHCMHEpPaTOpPOB.

9.7.3 [a30BbINyCKkHble  TpybonpoBoAbl OOMKHbI  0b6oOpyooBaTbCA  CpeacTBaMu
3P PEKTMBHOM NPOLYBKN.
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9.8 TPYBOMNPOBO/AbI MYCKOBOIO BO3AYXA

9.8.1 MaTpybkn TpybGonpoBoga NyCKOBOro BO34yxa, MAyLMe K Kaxgomy LUUHOPY,
OOJMKHbI ObITb 060PYAOBaHbI B COOTBETCTBUM C TpeboBaHusiMn 2.9.2.
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9.9.1

9.9 KOHTPOIJ1b CTOPAHUA

O6bem KOHTPONA AOMKEH BbITb YCTAHOBMEH U NpeacTaBreH Ha ogobpeHne ¢

y4eTOM aHalim3a Xxapakrtepa OTKa3oB 1 X nocneacTeun ans scex anemeHtoB [T, BNUaOLLNX
Ha npouecc cropaHuA.

MuHuManbHEIN 06bEM KOHTPONS, BUA aBTOMatudeckon 3awutbl 1 AlC npuBegeHbl B

Tabn. 9.9.1.
Tab6bnuua 9.9.1
MpenenbHble ABTOMaTU4eckoe
No KoHTponupyembii MecTo 3amepa unm 3Ha4veHns 3aKkpblTne UHauMKaLws B
napamMmeTp unu getans napameTpos (AlNC) |knanaHoB nogauu
n/n YCroBuWsi KOHTPONSA Uy
oTno WIy Npu3sHakm rasoBoro
HENCNPaBHOCTHU Tonnmea
1 |las3oBble kNanaHbl 1 Kaxabli umnuHap 3aknuHnBaHue x [NocTosAHHO
opCyHKM 3ananbHOro rasoBoro knanaHa B
Tonnuea OTKPbLITOM
COCTOSIHUN
Ha Bbixoge u3 Mponycku
Kakgoro uunuHapa BOCMIaMEHeHs!
2 |Temnepatypa OTKNOHEHNE Makc. x [ocTosiHHO
BbIMYCKHbIX ra3oB OT CpegHero 3Ha4YeHust
3 |[daeneHue cropaHus B kaxxgom unnuugpe Makc. x [NocTosAHHO
3Ha4eHust
OTKnoHeHune Makc. x Mo BbI3OBY
OT cpegHero
4 | JaBneHue nogayn Ha Bxope B auratenb | MuH. x [NocTosAHHO
rasoBoro Tonnvea
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9.10 NoABOA NA30BOIo TOMJIMBA

9.10.1 Ha Bxoge B konnekrop nogayv ra3oBoro Tonnmea K uunuHgpam AT gomkeH
yCTaHaBNuBaTbCA OrHenperpagunTens.

9.10.2  [omkHO OblTb NPeayCMOTPEHO YCTPOMCTBO ASS PYYHOro OTKIHYEHMS nogadn
rasosoro Tonnuea Kk T/l ¢ MeCTHOro nocta ynpasneHus.

9.10.3 Tpybonposoabl nogaym rasoBoro Tonnuea JOJKHbI oTBeYvyaTb
TpeboBaHuam 13.12 yactu VIl «Cnuctembl n TpybonpoBoabI».

9.10.4 CoeguHeHne rasoBOro Komnnekropa gsuratens ¢ CydoBbiM TpyOonpoBOaoMm
rasoBoro TonfmBa AOMMKHO obecneymBaTb HEOOXO4MMYIO NO4ATNMBOCTb.

9.10.5 CoeanHeHns konnekrTopa nogayun rasoBoro TonfMBa C rasoBbIMKU KrianaHamu
LUUNVMHOPOB AOMKHbI ObITb 3aKnoYeHbl B TPYObl UK KaHanbl.
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9.11 OTKNOYEHUE NMOAOAYUN TA30BOIO TOMJIBA

9.11.1 OTknoyeHne nogaum rasosoro Tonnumea kK AT[ nytem aBTOMaTU4ECKOrO
3aKpbITUSA KNanaHoB Ha ABuUraTene OOMKHO BbINONHATLCA, ecnu [T octaHoBUnca no nobon
HEN3BECTHOW MpuUYMHE UnU B cryvasix, ykasaHHbix B 9.5.2.2, 9.5.2.3, 9.5.3, 9.6.1, 9.9.1
HacToswen YacTtu, a Takke B 13.12.2 nnn 13.12.3 yactu VIl «Cuctembl n Tpybonposogpbi».

9.11.2 PekomeHgyeTcsi, 4TOObl [NaBHbIN OTCEYHOM Tras3oBblA KnanaH noaBoda
rasoBOro TOMMuBa K KONNEeKTopy 3akpbiBancs aBToMaTUYeckn Nnpu HeMCnpaBHOCTU KranaHoB
nogayn rasoBoro tonnmBa B kamepbl cropanua OTL (cm. 9.9.1 HacTosiwen vactu, a
Tarke 13.12.6 yactn VIII «Cuctembl n TpybonpoBogb!»).

9.11.3 MNogaya raszosoro Tonnmea K AT/ gomkHa aBTOMaTUYEeCKN NpekpaLllaTbCcsa npu
OOCTUXXEHUN KOHLEHTpauMM rasa B MalMHHOM nomelwleHnn 60 % oT HuxkHero npepena
BOCNIIaMmeHsieMocTu. [1pn 3TOM JOSMKHbI BbINONHATHCA TpeboBaHus 9.4.4.
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9.12 KOHCTPYKUMA ATAUNTTA

9.12.1  OOwMme NpMHUMMbI NPOEKTUPOBAHMS.

9.12.1.1 [omnxHbl BbITb Yka3aHbl 4ONYCKaeMbli MPOEKTAHTOM COCTaB ra3oBOro Tonnuea,
MUHUMasNbHOE N, eCriv NPUMEHNMO, MakCUMaribHOe MeTaHOBOE YNCTIO.

9.12.1.2 KoMMoHeHThl, cogepxawime uin Morywme cogepXaTb ras, OOIDKHbl ObiTb
CNPOEKTMPOBaHbI TakMM 06pa3om, 4ToObI;

CHU3UTb PUCK BO3HWKHOBEHWS NMoXapa U B3pbiBa A0 YPOBHS, COOTBETCTBYIOLLIEMY PUCKY
ANa apuraTens, NCnonb3yLero TonbKO XUAKoe TOMMUBO;

CHM3UTb MOCNeACTBMS BO3MOXHOIO B3pblBa A0 [AOMYyCKAEeMOro YpOBHA C Yy4eTOM
NMPOYHOCTN KOMMOHEHTOB MM HaNMunsa NpegoXpaHUTENbHbIX YCTPOUCTB 0406peHHOro Tmna.
Mpn  9TOM  nNpegoXpaHUTENbHble  YCTPOMCTBA  OOMKHbI  OblTb  0BOpyAOBaHbI
orHenperpaguTenem, Ux KOHCTPYKLUMS OOMKHA NpefoTBpaTUTb NPOHUKHOBEHWE MNriaMeHn B
nomeLleHne apuratenein, a nepcoHarn, opyrme KOMNoHeHTbl ABuratens u CUCTeMbl He JOMKHbI
nony4aTtb NOBPEXAEHUA 1 NoABEPraTbCA ONacHOCTU Npu UX cpabaTbiBaHWK.

Taike gOrmkHbl ObITh BbinonHeHbl TpeboBanusa 10.2 n 10.3 Kogekca MITT.

9.12.2 TpeboBaHMs K KOHCTPyKUUW OBUratenss W rasoBomy TpybonpoBoay,
ABMAOLLEMYCS KOMMOHEHTOM ABUraTens.

9.12.2.1 TpybonpoBoa OO/MKEH ObiTb CMPOEKTUPOBAH B COOTBETCTBMM C KPUTEPUSIMMU,
npMMeHMMbIMM K ra3oBoMy TpybonpoBody (pacyeTHoe pAaBreHue, TOSMWMHA CTEHKW,
mMaTepwuarnbl, MeTod M3roToBneHus TpybonpoBoda, CoeauHUTErNbHble AeTann 1 T.4.) Ha
OCHOBaHuM yKasaHuW, npuBegeHHblx B rnase 7 Kogekca MIT. B oTHoweHun aBuratenen,
npeaHasHadYeHHbIX 45151 YCTaHOBKM Ha ra3oBo3ax NpUMeHuMbl NyHKTbl 5.1 — 5.9 1 16 Kogekca
MKT.

9.12.2.2 TpybonpoBoabl M obopyaoBaHue, coaepxkalwee ra3 aBNATCS OMNacHOM
30HoM 0 (cm 12.5.1 Kogekca MITT).

MpocTpaHCTBO Mexay TpybonpoBOAOM, codepXKallumMM ras U BHewWHUM TpybonpoBoaom
UNun KaHanom sBnsaeTcst onacHom 3oHon 1 (cm. 12.5.2.6 Kogekca MI'T,).

9.12.2.3 TpybonpoBoAbl C ABONHbIMW CTEHKaAMW CUCTEMblI MOAAyM ra3oBoro Tonnuea
asuratens 4oSMkHbl BbiTb CNPOEKTUPOBaHbI B COOTBETCTBUM C NPUHLMNAMK 1 TpeboBaHUsIMU
n. 9.6 Kogekca MI'T. B oTHOWweHMM ABuratenen, npegHasHavyeHHbIX ANS YCTAHOBKM Ha
razoso3sax npumenum n. 16.4.3 Kogekca MKT .

9.12.2.4 TpeboBaHua K KOHCTpyKumn TpybonpoBoaa/kaHana C ABOWMHbIMW CTEHKaMU
npueogdarca B n. 7.4.1.4 n 9.8 Kogekca MI'T,

PacrnonoxeHne 3abopHOro OTBEPCTUS BEHTUMALMU, B ClNydYae ee Hanuyus, ans
TpybonpoBoda ¢ ABOVMHLIMU CTEHKaMW OOIMKHO oTBevaTb TpeboBaHuam n. 13.8.3 Koaekca
MIT. B oTHoweHuM p[BuraTenen, npedHasHayeHHbIX [Afsg YCTAHOBKWM Ha rasoBo3ax
npumeHnmMbl TpeboBaHus nyHkTa 16.4.3.2 Kogekca MKT.

TpybonpoBoa/kaHan A0MKeH OblTb UCMbITAH B COOTBETCTBMM C TpeboBaHusmn 21.2.1
yactn VIl «Cuctembl n TpybonpoBoAbl» C Lenbio MPOBEPKU €ro ra3oHenpoHMLaeMoCcTy m
NPOBEPKM TOro, YTO TPyBONpoBO4 BbIAEPKUT OXngaemoe Hanbonbluee faBreHue rasa npu
pasrepmMeTun3aLmm rasoBoro Tpybonposoaa.

9.12.2.5 AnbTepHaTUBHas KOHCTPYKLUS.

Tpybonposog nogayn raza ¢ OQUHAPHOW CTEHKOW MPUMEHSETCH TONbKO B CReAyoLmX
cnyyasx:

Ons  gBuratenen, YCTaHOBMEHHbIX B MOMELLEHUAX MEXaHU3MOB, 060pyaOBaHHbIX
ycTponcTeamu asapumnHoro otknoveHus (YAQO), kak ykasaHo B 5.4.1.2 Kogekca MI'T n gpyrux
npumeHnMbix Yactax Kogekca MI'T (Hanpumep, 5.6);

B Cnyyae, ecnv ra3 nocTynaeT HeMnocpeaCcTBEHHO BO BMYCKHOE OTBEPCTUE ANs BO3gyxa
Ha KaXXAoM U3 UMNMHAPOB ABUraTens ¢ HU3KUM OaBfEeHNEM Takum 06pasom, YTO eAMHUYHbIN
OTKa3 He NpvBeaeT K NOCTYNSIEHUIO ra30BOro TONMBa B MaLUMHHOE NMOMELLEHNE.

B oTHOWweHUN aBuratenen, npegHasHavyeHHbIX K yCTaHOBKE Ha ra3oBO3ax NPUMEHSIIOTCS
TpeboBaHus Kogekca MKT .
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B cnyyae yTeyku rasa B nomelleHusx, obopyaoBaHHbix YAO, npuBogsLLEN K OCTaHOBKE
asuratensi(er) B 9TOM MOMELLEHUM, OOSMKHA COXpaHATCA OOOCHOBaHHasi CKOPOCTb XoAa
CyAdHa, a Takke ero ynpaBnaemocTb U NOAAEPKMBATbCS paboTOCNOCOOHOCTb OTBETCTBEHHbIX
YCTPOWCTB M cuctem, obecneumarowmx 6esonacHocTb nnasaHus (cm. 2.1.13 vactum VI
«MexaHunyeckne ycTaHOBKNY).

9.12.2.6 KoHuenuusi 6e3onacHOCTU OOMMKHA BKMOYaTb WMHGOPMaUMIO O TOM, Kakom
TpybonpoBoA Nogaym rasa UCnonb3yeTcs: anbTepHaTMBHAA KOHCTPYKLMSA i Tpybonposog, ¢
JBOWHbIMU CTEHKaAMMW.

9.12.2.7 Cwncrtema HagayBsa BO3ayxa.

CwucTtema Hagaysa aBuraTens AofmkHa otBevaTb TpeboBaHmam 9.12.1.2.

B cnyyae ycTtaHOBKM Ha CyaHe OOHOro ABuUrartens, 3TOT ABuratenb AOSKeH ObiTb
crnocobeH BblpabaTbiBaTb UM MOAAEPXKMBATb MOLHOCTb, AOCTAaTOMHYIO AfS COXpaHeHus
060CHOBaHHOWM CKOPOCTM X04a CyAHa, n nogaepxaHms paboTtocnocobHOCTU OTBETCTBEHHbIX
YCTPOWCTB nocre cpabaTbiBaHWUsi NPeAOXPaHUTENbHbBIX YCTPOWCTB CUCTEMbI HaaayBa B CBA3M
CO B3pbIBOM C Y4eTOM KOHCTpyKumMu Asuratens (NpYMEHeHWe OOUHOYHOW  Wnn
MHOFO3fIEMEHTHOW CUCTEMbl HagdyBa) W KOHCTPYKUUW NpefoXpaHUTernbHbIX YCTPOWCTB
(camo3sakpblBalOLMCA KnanaH unun paspbiBHas MmemopaHa).

9.12.2.8 [asoBbinyckHasa cuctema.

["a3oBLINYCKHasi cucTeMa ABuratensi 4ohkHa otTeevatb TpeboBaHuam 9.12.1.2.

B cnyyae yctaHOBKM Ha CyaHe OOHOro ABuUrartens, 3TOT ABuratenb AOSKeH ObiTb
crnocobeH BblpabaTbiBaTb M MNOAAEPXKMBATb MOLLHOCTb, AOCTATOYMHYHO [Afsi COXpaHEeHUs
000CHOBaAHHOW CKOPOCTU XoAda CydHa, U nogaepxaHusi paboTocnoCobHOCTN OTBETCTBEHHbIX
YCTPOWCTB nocne cpabaTtbiBaHMs NpegoXpaHNTErNbHbIX YCTPOUCTB ra3oBbIMyCKHON CUCTEMbI B
CBS13M CO B3PbIBOM.

Mpn 9TOM NPOAOIKUTENDBHLIN BbINYCK OTpaboTaBwmMX rasoB Asuratensa (depes
cpaboTaBLUy0 pa3pbiBHYIO MeMOpaHy) B MalMHHOE, MO0 MHOE 3aKpbITOE MOMELLEHNE HE
JonyckaeTcs.

9.12.2.9 KapTtep aosuratens.

9.12.2.9.1 lNpegoxpaHuTenbHble KranaHbl KapTepoB ABuraTernen AOO0SMKHbl OTBeYaTb
TpeboBaHuam 2.3.4 (cm. Takke 10.3.1.2 Kogekca MI'T).

9.12.2.9.2 NHepTusauus.

C uenblo NpoBeAeHUs TEXHUYECKOrO 0BCNy>XMBaHMSA KapTep ABuratens OOSMKeH UMeTb
coefvHEeHne And npoBeAeHMs MHEePTU3auun U BEHTUNSLMK KapTepa, a Takke U3MepeHus
KOHUEeHTpauun rasa. [na ykasaHHbIX Lefiel BO3MOXHO MPUMEHEHME WHbIX TEeXHUYECKUX
peLleHnn.

9.12.2.10 BocnnameHeHune rasa B UunuHgpe.

[omkHbl OblTb BbINOSIHEHbI MpUMeHUMble TpebosaHnus . 10.3 Kogekca MIT. B
OTHOLWWEHUN ABuraTenen, npeaHasHa4vyeHHbIX AN YCTaHOBKM Ha rasoBo3aXx, AOSMKHbl ObiTb
BbIMOSIHEHbI NpUMeHnMble TpeboBaHus rn. 16.7 Kogekca MKT .

9.12.2.11 CnctemMbl  ynpaBfieHUs,, MOHUTOPWHra, aBapuUMHO-NpeaynpeanTenbHON
curHanusauun (ANC) n 3awmTsl

Cuctema ynpaBneHuss pgpuratenemMm [AofkKHa ObiTb HE3aBUCUMOW W OTAENbHOW
OT CMCTEMbI 3aLLMTbI.

KnanaHbl, nogatowme ra3 [OMKHbl  KOHTPONMPOBATLCA CUCTEMOM  YNpaBrieHUs
asuratenem unm cUCTeMom nogadm rasa.

CropaHue JOmKHO KOHTPONMPOBATLCA B KaXXOAOM OTAENbHOM LMNMHAPE.

B cnyyae oGHapyXeHns HeyaoBneTBOPUTENbHONO CropaHus B OTAESNIbHOM LMNUHOpPE
NCnornb30BaHNe rasa MOXET AOoMyckaTbCsa Npu ycnoBusx, ykasaHHbix B n. 10.3.1.6 Kogekca
MIT.

Ecnn KOHTpOMb cCropaHua B KaXaom OTAENbHOM UWNUHAPE He npeacTaBnsercs
BO3MOXHbIM BCNELCTBME pasMepa U KOHCTPYKUMM OBuUraTesnis, BO3MOXHO OCYLLECTBIEHME
o6LLEero KOHTPONs 3a CropaHVEM.
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[nsa rasoBbIx gBuratenen AomkHbl 6biTb NpeayCMOTPEHbI AOMOSTHUTENBHBIA KOHTPOSb U
3awmTa B cooTBeTCTBUMN C TpeboBaHuammu Tabn. 9.12.2.11. B cnyyae, ecnu aHanu3 puUckos,
BbIMOSIHEHHbIA B COOTBETCTBUM C 9.3 He AoKa3biBaeT 06paTHOro.

Tabnuuya 9.12.2.11
®DYHKUMM cucTeM KOHTpons u 3awuTtbl ana OTO (npu paboTe gBMratens Ha ra3oBom Tonnuee)

nlth
ABTOMaTM4YeCKas ABTOMaTUNYECKOE
aKkTuBauusi nepekroveHme
MapameTp Curian CABOEHHbIX asvratens B OcraHoska
AlNC npurarens

3anopHbIX pexum paboTbl Ha

KnanaHoB Xuakom Tonnuee?
HeHapnexallee faBneHve B X X X X5
TpybonpoBoae nogayn ra3oBoro Tonnmea
HewncnpaBHOCTb CUCTEMbI NoAaymn X X X X5
rasoBoro Tonavea
HeucnpaBHOCTb cucTeMbI Nofjayu X X2 X X29)
3ananbHoro ToNaMBea Unu cUcTembl
BOCMIaMEHEHUs! rasa
MoBbllLEeHHasa Temneparypa BbiMyCKHOTO X X2 X X29)
rasa nocre Kaxgoro uunvHapa
MoHwKeHHan cpeaHas TemnepaTypa X X2 X X29)
BbIMYCKHOIO rasa nocre Kaxaoro
umnuHapa®
OTka3 (Bkntovasi MPOMycK 3axuraHusi, X X24) X4 X24)9)
AEeToHaUMo, HEYCTOMYMBOE CropaHue)
CMCTEMbI BOCMNAMEHEHWS rasa unm
HeHapnexallee AaBneHue B LUnMHape
asuratens
MpeBbiweHne gonycTMmon X X X
KOHLEHTpauun MacrsiHoro TymaHa B
KapTepe unu Temneparypbl
noawmnHmka®
MpeBbllieHne aaBneHus B kaptepe? X X X
OcTaHoBKa asuraTtens ns-3a nodom X X
NPUYMHBI
OTka3 B cucteme KOHTpons/ ynpaBneHus X X X
3aMopHbIMY KanaHamu co CryCcKHbIM
BEHTUNEM

MpnmevyaHna:

1 Tonbko ana AT (npv paboTe aBuratens Ha ra3soBoM TOMMMBE).

2 Onal'TO cpabatbiBaHne CABOEHHbIX 3aMOpPHbIX KNarnaHoB CO CMYCKHbIM BEHTENEM M OCTaHOBKa ABUraTens
MOryT He MPOWCXOAUTb B Criyqae HabniogeHus oTkasa TOMbKO ANt OAHOMO UMMMHApA NpW YCrOBUWU, YTO
YKasaHHbIA LMNMHAP MOXET ObiTb OTKIIOYEH OTAeNbHO, a 6e3onacHasa paboTta aBuraTensi B TakuUx yCroBUSAX
noaTBepXaeHa npu aHanuse pPUCKoB.

3)  TpebyeTcst TONbKO B Criy4ae, ecrnm aTo HeoGXoANMO At OBHAPYKEHUSA NPOMYCKa B 3aXKUraHnu.

4 B cny4ae, Korga oTkas MOXeT ObITb YCTPaHeH B aBTOMaTUHYECKOM PEXMME, MOXET aKTMBMPOBATLCS TOMbKO
ANNC. Ecnu oTkas He NMKBMANPOBAH Nocre 3aaaHHOro BpeEMeEHM, AOMKHA cpaboTaTth 3awuTa.

5 Tonwbko ana I'TA.

6  Ecnu TpebyeTcs B COOTBETCTBUM C 2.3.

9.12.2.12 KnanaHbl nogayu rasa.

KnanaHbl nogadm rasa JomkHbl  ObiTb  B3PbIBO3ALUMULLEHHOIO  UCMOMHEHUS,
noaTBEPXKOAEMOro CBMOETENbCTBOM, BblAaHHbIM KOMMETEHTHOW OpraHu3aumen C yy4eTom
cnefywoulero:

BHYTPEHHASA 4YacTb KnanaHa COAEepXWUT ra3 M AoikHa ObiTb B3pPbIBO3ALLULLEHHOIO
NCMOSHEHNS, MOATBEMKAAEMOro CBMAETENBCTBOM Ha COOTBETCTBUE TpeboBaHmnam K 3oHe 0;

€Cnu KnanaH pacnonoxeH BHyTpu TpybonpoBoaa unuv kaHana B cootsetctamm ¢ 9.12.2.3
n 9.12.2.4, HapyXHasa 4acTb KnanaHa AofmkHa ObiTb B3PbIBO3ALLULLEHHOrO MCMOMHEHUS,
noaTBep>K4aemMoro CBMOETENbLCTBOM COOTBETCTBME TpeboBaHMaM K 30He 1;



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

ecnu npuMmeHsieTca TpybonpoBoa nogayn rasa C OOWHAPHOM CTEHKOW, a KnanaH
YCTaHOBJIEH B MOMELLIEHNSAX MEXaHN3MOB, 06opyaoBaHHbIX YAO ¢ yyetom 9.12.2.51n9.12.2.6,
TO ANSA HapyXHOW 4YacTu KnanaHa cepTudukaums He TpebyeTcst nNpu ycnosuu, YTo nogada
3HEeprum K HeMy npekpaiiaeTcsa npyu 0bHapy>XeHUn rasa B NOMELLEHWUN.

Ecnu «knanaHbl nogayn rasa He cepTUMUMPOBaHbI AOf11  30HbI, B KOTOpPOM
npegnonaraeTcst X NPUMEHEHWe, TO AOSMKHO OblTb AOKYMEHTaNbHO NOATBEPXKAEHO, YTO OHU
NPUrogHbI AN UCMNOMNb30BaHUA B 3TON 30He. [lokyMeHTaums n aHanns JOMKHbl OCHOBLIBATLCS
Ha cTaHgaptax M3K 60079-10-1:2013 unn MOK 60092-502:1999.
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9.13 AONOJNIHUTENbHbLIE TPEBOBAHUA K KOHCTPYKLUUU

9.13.1 OTA.

9.13.1.1 O6Lwwne nonoxeHus

MakcumanbHas anuTtenbHas MOLWHOCTb ABuratens npyu paboTe Ha rasoBom TOMnMBe
MOXeT OblTb MeEHbLUe, MaKCUManbHOW AOfUTESIbHOM MOLLHOCTM Mnpu paboTe Ha Xugkom
TonnuBe.

MakcumanbHast onutenbHasi MOLLIHOCTb ABUratensi npu paboTe Ha ra3oBOM TOMIMBE,
3aBucsLLas, B TOM Yncne, OT CBOMCTB ra3oBOro TonfiBa U COOTBETCTBYOLLME STOW MOLLHOCTH
ycnosua akcnnyataumm OTO gomkHbl ObiTb yKasdaHbl B TEXHWMYECKOW OOKYMEHTaUUU W
NnoaTBEPXKAEHbI BO BPEMS TUMOBBLIX MUCMbITaHWUA C y4eToM TpeboBaHui pasgena 5 vactm IV
«TexHudeckoe HabnogeHne 3a UIroToBneHnem usgenun» [lpaBun  TEXHUYECKOro
Habno4eHns 3a NOCTPOMKOM CyAOB M U3rOTOBMIEHMEM MaTepuarnos U U3genui ans cynos.

9.13.1.2 T[lyck, cmeHa pexnmoB pabotel AT n ocTtaHOBKa.

OT[ nomkHbl OblTb CMPOEKTMPOBAaHbI ANt PaboThbl Kak Ha XXWOKOM, Tak U Ha ra3oBoOM
TOMNMBE B KA4YeCcTBe OCHOBHOIO TOMMIMBA U Ha XXWOKOM 3ananbHOM TOMMuBe, NoJaBaeMoM C
Llenblo BoCnaMeHeHus.

BbICTPbIN NpoLEecc NepeknioyYeHns ¢ pexxuma paboTbl ABUraTensl Ha ra3oBOM TOMNNMBE
OOIDKEH ObITb BO3MOXEH NPU BCEX MOLLHOCTSAX M BCEX NapameTpax paboTbl ABuraTensi.

B03MOXXHOCTb NEPEKITIOYEHNS C peXMMa paboTbl ABUraTeENS Ha XXMOKOM TOMNSMBE A0IDKHA
ObITb OrpaHMyYeHa TeMn MOLLHOCTSIMX U napaMmeTpamun paboTbl ABUratens, npu KoTopbIX BO
BpeEMSI  MCMbITAaHUK ObiNa MNPOAEMOHCTPUPOBaHA HaAEXHOCTb U ©Ge3onacHoCTb
NnepeKnoveHms.

lMpouecc nepeknoveHns Mexay pexmmamu paboTbl Ha pasnMYHbIX TUMax TOMNMMBa
OOMKEH ObITb aBTOMATM3NMPOBAHHbLIM C BO3MOXHOCTbKO PYYHOrO MpepbiBaHMS Ha BCeX
pexumax paboTbl gsuratens. Npn aTom aBuratenb OOMMKEH ObITb CNOCOGEH NpogosmKaTb
AnuTenbHyo paboTy Ha HOBOM BuAae Tonnmea 6e3 nepepbiBa B BbIpaboOTKE SHEPrun.

B cnyyae oTkniodeHMsa nogaym rasosoro TonnmeBa LT[ gormkeH ObiTb crnocobeH
NPOAOIMKNTE ANUTENBHYIO PABOTY TOMNBKO Ha XXMAKOM TOMNUBE.

9.13.1.3 Tllogaya 3ananbHOro Tonnuea.

Hannune nogaym 3ananbHOro TOMNSMBA OOIMKHO KOHTPONMPOBATLCA MyTEM MPOBEPKU
JaBfeHus 3ananbHOoro TonsvMea U NapameTpoB CropaHus, NnMbo uHbIM cnocobom. B cnyvae
OTCYTCTBUS MOAdayM 3ananbHOro Tonnmea nogada rasoporo tonnmeBa B OT[ gomkHa ObiTb
HEBO3MO>XHOWN.

9.13.2 rtao.

9.13.2.1 CwucTtema BocnnaMmeHeHusi TONnNuea.

B cnyyae oTkasza cuCTEMbl BOCMNIAMEHEHMSI TOMMMBA [ABUraTenb [OOMMKEH ObiTb
OCTaHOBJIEH, 3@ UCKIIOYEHMEM ClyyYaeB, KOrga 3TOT OTKa3 OrpaHnyeH OOHUM LIMINHOPOM,
nogaya rasa K KOTOPOMY HeMEANEHHO npekpalleHa U Npu YCrioBuM, YTO BO3MOXHOCTb
Oes3onacHon paboTbl OBuratens B OTOM pPEXUME OMpedenieHa B aHanu3e pPUCKOB U
noaTBepXaeHa Npu UcnbiTaHUNAX.

9.13.3 [Buratenun c npegBapuTenbHbIM cMeceobpa3oBaHNEM.

9.13.3.1 CwucTtema nogadvm CMecu.

BosaywHbin pecuep, TypboHarHeTaTenb, BO3AYLUHbIA OXNaguTenb U ApYyrue aNeMeHThbl
cUCTeMbl HagayBa OOMKHbI paccMaTpuBaTbCs Kak afieMeHTbl CUCTEMbI nogadn rasa. OTkasbl
KOMMOHEHTOB, KOTOPbIE MOTYT MPMBECTU K YTEYKe rasa, JOMKHbl ObiTb PAaCCMOTPEHbI B X04e
aHanmsa puUCcKoB B cOOTBeTCTBUM C 9.3.

Ecnn B aHanu3e puckoB He ykasaHo MHOe, nepepn KaXgon KPbIWKOW LUMNnHOpa OOSMKHbI
OblTb YCTAHOBMNEHbI OrHenperpaguTenn, C Y4eTOM KOHCTPYKTUBHbIX OCOBGEHHOCTewn
OBuratens, TakMx KakK KOHLUEHTpauusi rasa B CUCTEME MogayvM CMeECU, MNPOTSKEHHOCTb
TpyOONpOBOAOB ra3oBO3YyLUHOM CMECU B CUCTEME HaaayBa U ApPYrux.
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